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Aoporue
CTaplieKNacCHUKH!

Bel HAUMHAETE U3YYATH IPEAMET, KOTOPLLHA
uaseiBaercs «EcrectBosdHanue». C ocHOBAMM
€CTEeCTBEHHO-HAYYHLIX 3HAHHH BBl 3HAKOMU-
JHUChL B HA4YaJIbHOH INKOJIe, KOrja H3ydalu
npeamer «Oxpysxamoniuii mup». Hexoropsie
M3 Bac 3HAKOMMJIACE AayKe ¢ Kypcom «Ecrte-
creosHaHHe» B H—6 Kaaccax. Torga Bo3HUKA-
er Bompoc: sauem B 10—11 kiaccax onfATh
BO3Bpamarthesa K oToMy Kypey? Ilpm muayue-
HHAW OTAEJbHBIX €CTeCTBeHHO-HAYYHBIX JHC-
LUILIHH — (DU3MKH, XUMHHA, GHOJIOTHH U Jpy-
THX — OKPViKAKWIIHUii MHD He BOCIIPUHUMAET-
cdA Kax mesoe. [Tocse 3HAKOMCTBA ¢ OCHOBAMHK
9THUX HAVK HeoOXoauma MHTerpanus (Ot aam.
integrum — mneJsoe) OTHAeNIbHEIX AUCIIUIJINH B
[IeJIOCTHYI CHCTeMY BOCHDHATHSA KHUBOTO,
Kpaco4HOoro, HEeIIoOBTOPpHMMOI'0, B3aMMOCBA3aH"
HOTO MHPa NPHPOALI H YelIOBeKa KaK HeOTh-
eMJIEMOU 9acTH 3TOr0 MHUPA.

Ho uayueHwe 3aKOHOB M TEOPHH XMMHH,
(husurm, acrpoHomMun, 6HOIOrHH, reorpaguu
M 3KOJOrMH OyJeT CKYYHBIM W OecnBeTHBIM,
ecJiM He COTIPOBOJIUTH €ro NPUMepaMu u3 JIn-
TepaTypbl, MCTOPHAH, M300PA3UTEJBHOIO HC-
KyccTBa. MHTerpanus ecTeCTBeHHO-HAYYHBIX
H 'YMAHHTAPHBIX AHUCITHUIIJIHH AAacCT BaM ITOJ-
HOIEHHYIO KAPTHHY MUpa, HACKIII[EHHYIO Kpa-
CKaMM, 9yBCTBAMHU U 9MOIUAMH.

IloaToMy B yueOHMKe BEI OyIeTe MOCTOAHHO
o0pamarscsa K COKPOBHINAM MHPOBOI H pyc-
CKOH KYJIBTYPHL.




ITosrarme ecrecTBeHHOTO Mupa He Oyger
IIOJTHOIEHHEBIM, eC/IH K 3TOMY IIPOIEeCcCY OTHO-
curtbea hopmansHo, Heobxogumo, urober ym u
cepiille <«HEyCTAaHHO TpyAuauch». IlosTomy
BaM IPUJETCHA MOCTOAHHO paboTaTh camMocToA-
TEJIBHO IIPH BBIMTOJHEHHH 3aXaHUH K yueOHbIM
naparpagam. A 9T00BI pesysbraT 3Toi pabo-
TeI 6611 2(heKTHBHBIM, HAZO YMETh IOJb30-
BaTbCA pPasHOOOpa3HBIMH HCTOUYHHKAMH HH-
dhopmanum.

«Cyxa Teopusi, MO JAPYT, a APeBO 3KU3HH
NBIIIHO 3€JeHeeT...», Kak ckasan 1.-B. Tére,
IIoaTomy B yuebHMKe TeOpeTHUECKHANH MaTepH-
aJl NOJKPeNJAeTcH [AOCTATOYHBLIM KOJm4de-
CTBOM JIaG0PATOPHBIX OMLITOB, HPAKTUYECKUAX
H MCCJIeIOBATEIBCKUX PaboT, KOTOPLIE MOMO-
I'yT BaM 3aKpPelHUTh NOHATHHA, 3aKOHBI M TEO-
PHH HA IPAKTHKE.

T'ocynapcrBeEHBIN 00pasoBaTeIbHBINR CTAH-
AapT NpeAyCMAaTPUBAET BEIIOJHEHHE KA IbIM
CTAPOIEKJACCHUKOM IIPOEKTA WJIM MCCJIe0Ba-
HUA, [I715 COBePIIEHCTBOBAHUS HEOOXOAMMBIX
B 9TOM CJIy4uae YMeHHI B yyeOHUKE MPeayCMOT-
pena rnaBa «lIpoexkTHeie u HCCAEOBATENL-
CKMe paboTel».

Henaem Bam ycrexos!
Asmopnt



EctecTBO3HaHME
M MeTOobl NO3HAHUSA
MUpa







§ 1 « EcrecTtBO3HaHMe — COBOKYNHOCTH
Hay4yHbIX 3HaHUH O Npupopae
" \

1. MNepeuncnure MexaHM3Mbi, KOTOPbIE HCNONb30BaNK Nioau 8 [lpesHem mupe.

2. CpaBHuTe reoLEHTPHYECKYIO U MeNIHOLEHTPUYECKYHO CUCTEMbI MUPA.

3. Hazosute nmeHa TpEX (h3nKOB, BUONOrOB, XMMHUKOB, KOTOPbIE BHEC/H 3Ha-
YUTENbHbIW BKNAA B HAYKY. YKaXKUTE, B UEM 3aKNIOHAETCA ITOT BKNAA,

5
\

YTO 3ACTABUNO NIOAEW U3YUYATb NPUPOAY. Joam HaYaIH H3y4aTh
IIPUPOLY He TOJBKO U3 IIPOCTOrO JMIOOONBITCTBA, HO M IIPEXKIe BCEro u3-3a
HeoOXOIMMOCTH BBIKHBATH, NPOJOJIKATh poA. IlpencrasbTe cebe KH3HB
NepBOGEITHOTO YeJIOBEKa B KaMeHHOoM Beke. OH oJKeH OblJ XOPOIIo 3HATH
NOBAIKH XUBOTHRIX, HA KOTOPBIX OXOTHJICHA, — HNOBAJKH B MEJIKHNX 3BEpPh-
KOB, ¥ HACTOAIIUX 'MIaHTOB — MaMOHTOB, IIE€PCTHUCThRIX HOCOPOroB, 00JIL-
LIepOrHX OJeHeH, InemepHBIX MenBeseii. B cBowo ouepess nepBobBITHOMY
yeJ0BeKy HeoOXomauMo OBIIO caMOMy He CTATh HOObIYel XUI[HHKOB, 00y-
CTPOUTH HANEKHOE HUIHIE, 3alHUINATLCA OT HEOIATOUPUATHLIX IPHPOA-
HBIX ABJeHH#. HeyauBuTensHO, 4TO rpo3HEIE CHJILI IPUPO/EI TIOPOAHUIH Y
HaIllMX ODPeJIKOB BEPOBAHMA B CYIeCTBOBAHHE AVIIHA ¥V IPEAMETOB, 00BEeK-
TOB M fIBJICHHH OKDYKaromero mupa. UMeHHO B Te [ajiéKue BpeMeHa, KOTaa
YEeJOBeK HAauya) NOKJOHATHCA CHJIaM IPHPOALI, HOABUINCE U MarddecKue
PHTYAJbI, ¢ IIOMOIIbIO KOTOPKIX ITepBOOBITHBIE JIIOAW IIPOCHJIH AYXOB 00
VAAYHON 0XO0Te WX CMeHe IIOT0/kI.

YTO 3HANMU O NPUPOJE NIOAW KAMEHHOIO BEKA. CBou 3HAHHSA O IIPH-
polie JI04H IepejaBajid B DUCYHKAX HA CTeHaX »Kuauul — nemep. K snoxe
BepxHero (mosgHero) naneonxura (Zo 35 TeIC. JeT Ha3aj) — JpPeBHEro Ka-
MEHHOTO BeKa OTHOCATCH u3o0pakenus 0oJee COTHH KHUBBIX CYIIECTB,
B TOM YMCJIe MODCKHX JKUBOTHBIX U HACEKOMBIX. HEKOTOPBIE PUCYHKY CBH-
JETEJbCTBYIOT O IIOSABJEHUM Y APEBHHUX JIOAed IIepBBIX AHATOMHYECKHX
npeacrasiaennii. Tak, ecTh pUCYHKH, Ha KOTOPBIX rojioBa OM3oHa u3o6pa-
JKEHA C OTXOAAIIHM OT Heé IO3BOHOUHHUKOM, 4 CJIOH — C CePALEM B 'PYAHOMA
KJIETKE.

HackanpHble DPHCYHKM BBIIOJHAJIMACH KPACKAMH, W3TOTOBJIEHHEIMHE M3
MHUHEPAJILHOIO ChIPbs — TJIHHEI C IPUMEChIO OKCHIOB JKexeaa (oxpa), Ape-
BECHOTO yI/Iid, rpadura, Meja, OKpalieHHeIX MuHepanos (puc. 1). Herpya-
HO 3aMeTHTb, YTO y’Ke B Te JaJéKue BpeMeHa JIIOOW UCIOJIL30BATH IpPaK-
THYECKH BAXKHBLIE AJNA HUX CBOMCTBA BEIECTB: MUHEDPAJbHBIE IMHIMEHTHI
HMeJIH pasju4YHbie OTTEHKH, He BRITOPAJIH, IPOYHO VAeDPKHABAIUCE HA II0-
BEPXHOCTH KAMHA.
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Puc. 1. U306parkeHHA YKUBOTHBIX € X TOHHBIMK
nponopuxamMu B newepe LLose ({OxHan MpaHuus).
Ok. 32 moic. nem do H. 3.

C HacTyILIeHHeM HOBOTO KAMEHHOro Bexka — HeoauTa (ot 8 no 2,2 Thic.
JIeT Hasaa) B HepBoOLITHOM O0IecTBe BO3HUKIIO CeJIbCKOe X03AHCeTBO. JI1o-
I CTaJ¥ OJOMAINHMBATE JHKHAX XHMBOTHEIX, SAaHHMATLCH PACTEeHHEBOJ-
crBoM. EcTecTBeHHO, Aas 3TOro UM TpeboBaNlHCch MpaKTHYECKHE 3HAHHUA
O CBOMCTBAX PACTEHWH, MOBAJIKAX KUBOTHBIX, KIMMATUYECKHX 0CODeHHO-
CTAX TEPPHUTODHHE OPOKHABAHHUA.

KAK PACLLUPANUCH NPEACTABNEHMA HFJ,D.E!};‘] O NPUPOLE B APEBHEM
MHWPE. B apeBEEX paGoBlrajelbuyeCKUX rocyjapcTBax 3HAHUA O IPHPOJE
CTAHOBHJIHMCE BCé Dosee rmy0OKHMMH M yrnopsagodeHaEsIMEU. BaxkHBIM 06cTOM-
TeJLCTBOM CTAJIO MIOCTEIEeHHOe OT/AeJeHNe eCTeCTBeHHO-HAYUHBIX IIPe/cTas-
JIeHU# oT penuruosaeix. Ho xoTs sHaHusA BCE emé obrexanuch B MU(OJIOrH-

Puc. 2. Axunnec, nepe-
BA3bLIBAIOLIWIA paHy
Marpokny. Pocnuce Ha gHe
vawu. Ok. 500 2. 8o H. 3.

yeckyio GopMy u coxpaHANIoCck 000JKEeCTBIeHUe
HeKOTOPEIX JKHMBOTHBIX H DPACTEHHI, BOBHUKJIHA
nepBbie Kiaaccu(GuKaum pacTeHUH | XX HBOTHEIX,
[IPEACTABICHUSA O CTPOCHHH JKHUBOI'0 OPraHM3MAa
¥ (QYHKIHAX pPA3IUYHBIX OPraHoB, MeJWIIMHA
(puc. 2), B DpaKTHYeCKUX MeJAX MCIOJIb30Ba-
JUCh TpocTermme MexaHusMmel. K BelnmuyuHaM,
KOTOpBIE TOTZAa YMeId AOCTATOYHO TOYHO HM3Me-
PATH, OTHOCHJINCE JIUIIE AJWHA U YToJ. 3TAJ0OHOM
BpeMeHH CAYMKHWJIN CYTKH, KOTOphie B [[peBHEM
Erunre gesnau He Ha 24 gaca, a Ha 12 q1HeBHEIX U
12 pouHBIX. 38BHCHMMOCTE 3eMJIEIeJINA ¥ CKOTO-
BOACTBA OT PA3/IMBOB PEK M APYIMX Iepuogude-
CKHX NMIPUPONHBIX ABICHHUII ompeneana IOABJIe-
HUe KajeHuapsa. Yxe B V B. 0 H. 3. mnedora
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(or. 490 — ok. 430 r. #o H. 3.) TPEAIOKUI NIEP-
BYI0 (OPMYJIHPOBKY 3aKOHA COXPDaHEHUs MaTe-
PHH — ¢HHAYTO HEe MOMKET INPOM30MTH M3 HUYEro,
U HUKAK He MOXKET TO, YTO €CTh, VHUUTOKUATLCA» .

Bo II TeicsageneTnu g0 Hamei spel B JlpeBHeM
Erunre cHapaAmXaniuch 9KCOeTHINA B LeHTP Ad-
puKH, 1o KpacHomy mopio. Murpanum Hacene-
HU#A, BOMHBI B TOPTOBJA PACIIHPAINA 3HAHUA JIIO-
Jeit 06 OKpyKAWIUX NPOCTPAHCTBAX, BhIpada-
ThIBAJIH HABLIKH OPHEHTHPOBAHHUSN II0 COJHILY,
JIyHe W 3B€3laM. B CBAIIEHHBIX ApeBHEMHIHH-
CKMX KHurax Bepax menas miaBa NOCBAIIEHA
Kocmosorum, B «Maxabxapare» MOMHO HaWTH Puc. 3. Bioct Apuctotens
nepedeHb M3BECTHBIX MUTenAM JIpesneii MEaun & [locypnapcreeHHom
OKeaHOB, rop, pex. B IX—VIII BB. mo H. 3. Aapentosciom mysee
B [Ipesrem Kurae npu Beibope mecTra AJid IIO-

CTPOMKH KPENOCTH COCTABJISAIN KAPThI IMOJXO0I-
mux yuactioB. B III B. 0 H. 5. MOABIAIOTCA COUYHHEHUA, LEJIUKOM ITOCBA-
LIEHHEIe reorpadi, a TAaKHe KOMIIAC, ITepBhie TeorpaduuecKue KapThl.

IIpeacraBnenusa 0 MHpe KakK O eQMHOM ILEJOM HaYalll CKJIAJBIBATHCH
B Jlpereit I'pertnu Oosiee TPEX ThIcAYeaeTHIT Hazaxg, B VI—V BB. o H. a.
IIpu 5TOM CUHTANOCH, YTO CYIECTBYET HEKasd NEPBOOCHOBA, EIHHOE HAUA-
JIO, U3 KOTOPOrO BBEITEKAIOT OHoJIorHYecKue, husnyecKue, XUMUUECKHe U
Apyrue npupogHble aABiaeHuA. Tak, Panée (ox. 625 — ok. 547 r. g0 H. 3.)
cYUTAaJ IePBOOCHOBOM BOAY, AHawcumén (0K, 566 — ox. 499 r. go H. 2.) —
BO3/yX, & B COOTBETCTBHUHU C IPEACTABICHUAMHA JIMIIEOKJIA IPUYHHON BCeX
M3MeHeHHH B IPHUpOJe ABIAETCA PA3JUYHOE COUETAHUE UETHLIPEX CTHXUIM:
OTr'HA, BO34yXa, BOABL M 3eMJIH.

Apucmémenw (384—322 r. o H. 3.; puc. 3) pacCMATPUBAJ IPHPOLY KaK
eUHBIN }KMUBOU OPraHM3M U H3ydYaJ eé ¢ eAuHBIX mosunuii, OH BBEJI B Ha-
YYHBIH A3BIK TEPMUAH «(DH3HKAa» B MIOHNMAJ €€ KaK HAYKY, KOTOPasd «MMeeT
/le10 ¢ TaKuM OBITHEM, KOTOPOe CIIOCOOHO K ABHMIKEHHIO, U C TAKOH CYLIHO-
CTBEIO... KOTOPAasi He MOXET CyINeCTBOBATh OTAENHLHO OT Marepuu». Kpome
TOoro, Apucrorens onucan Gonee 500 BAOB PASIHYHEIX JKHBOTHRIX U IIep-
BBIM OCYIIECTBUAJI UX KJIacCuDUKALHIO U CHCTEMATH3AIHIO.

B 111 B. go H. 5. B 3HaMeHHTON AJIeKcaHAPUIcKo# Oubianorere, HACUU-
ThiBaBmeHd okono 500 ThICAY CBUTKOB, XPAHUIUCEL ¥ MHOTHE TPYALL IIO XHU-
MHAH. B Aux OIIMCBIBAJIMCE TaKHe IIponeccsbl, KaxKk NpoKaJluBaHHe, BO3I'OH-
Ka, MeperoHka, (puabTpoBaEue u Ap. HaKkomIeHHEIe 3a MHOTO BEKOB 3HA-
HHAA 0 XHMHH OO3BOJNANH chenaTh 0000IMeHMA O NPHPOJE BeINecTB M
asnenuit. Tak, rpeveckunit dwmnocod Jemorxpium (460—371 r. mo H. 2.)
BIIepPBBIEe BEICKA3aJ MBICJEL O TOM, YTO BCE TEJIA COCTOAT U3 MeIbUaRIIuX He-
BUIMMbIX HEJIETUMBIX ¥ BEYHO ABHIKYIIIAXCH YACTHI, MATEPUH — ATOMOB,

K mauany HOBOI 3pEI eAUHEIE IPEACTABJEHHAS O IPUPOJIE, IEJOCTHYIO CH-
CTeMY 3aKOHOB eCTECTRO3HAHUSA CTAJIM HA3BIBATE HaTypduiIocobdueii.
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B Cpennue Bexa u HoBoe Bpemsa HaTypduio-
cousa pasmenuyiack Ha oTjAenbHBIe HayKu. Top-
TOBJIA B MOpPeIlJIaBaHHWe IIPUBEJH K PA3BUTHIO I'e0-
rpaun, usobpeTeHHe TeJeCKOma — K pas3BH-
THI ACTPOHOMWMH, IOABJeHHe (OUIHYECKHX
npubopoB, TMO3BOJMBINNX IPOBOLHTH JKCIIEpH-
MEeHTAaJbHbIe HCCIeIOBAHNA, — K Pa3BUTHIO (hu-
3HKH.

(AK PACLLUMPSIIUCH NPEACTABNEHUS NIOAEN

O NPUPOLAE OT CPEAHWUX BEKOB A0 HALLUMUX

NHEW. CunTaroT, 9TO NePBYIO HAYYHYIO PEBOJIO-
IUI0 MOYKHO JaTuposBaThk 1543 r., Korjga nmosBu-
HuK. MopTpet 3 Opom- . >
PN o i i nace kEMra H. Konépruwxa (1473—1543; puc. 4“)
HEW3BECTHOTO XYAOKHUKA «O6 obpamenusax HeGecHBIX cdep», B KOTOPOMH
XVl 8. oH 06OCHOBAN TeJIMOIEHTPHYECKYIO CHCTeMY
vmupa. I. I'anunéic (1564—1642) — nocnepnosa-
Tesib Konmepauka — m300péa TeJecKoI, ¢ IMOMOo-
LIBI0 KOTOpOro Hab/Moxan 38€3aH0e HeDo, OTKPLLI I'OPLL Ha JIyHe, naTHAa Ha
Conune, obmapyxxun derwipe cnyrHuka IOnumrepa. Hauanocs passurme
ACTPOHOMHH — HAYHKH O CTPOEHHHW U DPA3BATHH KOCMHWAYECKHX TeJ, oﬁpasye-
MBIX IMH CHCTEeM ¥ Becenenuoii B 11e10M.
PaszsuTHe (PM3HUKH CBA3aHO C UMe-

Puc. 4. Hukonai Konep-

>> BcnoMHWTe, B uéM CYIIHOCTE Te- ! HAMM TAKUX BBIJAIOIAXCA YYEHBIX,
JNHOneHTpuYecKkoil cucremul. Kakyio Kak M. Hviomon (1643—1727; mexa-
CHCTEMY MHpa OHA Dl‘lpOBepT‘aJIa? | HHK&), HI-‘O- Hy.?lOH (1 736‘_“1806; 3a-

KOHEI 3JeKTpudectBa), [..C. Om
(1787—1854), M. ®apadéir (1791—
1867), A-M. Amnép (1775—1836; snexrpoaunamuka), Juc.-K. Maxcaean
(1831 —1879; anexrpomaraerusm). CoBpeMeHHEBIE TIPEJICTARIIEHHA O CTPOe-
HAH aToma chopmupoBanuck B peaynsrare pabor Jouc.-I. Tomcona (1856—
1940), 3. Pesepgpopda (1871—1937), H. Bopa (1885—1962), a cerogusam-
HHI B3IIAJ| HA IPOCTPAHCTBO M Bpems ohopMulIca B pesyiabrare pabor
A. Bitnwmeéiina (1880—1952).

Buonorua Kak HayKa HAYAJIACH C PASBUTHS aHATOMHM ¥ (PH3HOJIOTHH —
YYeHHII O CTPOEHHH YeJIOBEYeCKOro Teja M O ero (pYyHKIIMOHUPOBAHMH.
B 1543 r. npodeccopom IMagyanckoro yansepcurera A. Besdauem (1514—
1564) 6s11a sanucaga kEura «Q CTPOSHUH YeJI0OBEYeCKOro Texas» . BEIBOAEI,
KOTOpBIE B HEH COAePYKaInCh, MOYKHO OBLIIO IPOBEPUTH M MCIOJIB30BATE HA
npakrure. B 1628 r. B kaure aarnuiickoro spaua V. I'apsés (15678—1657)
« AHATOMHUYECKOe HCcCcJegoBaHHE O ABHIKeHHH cepilia M KPOBH Yy HHBOT-
HBIX» OBLIX IIPEJCTABIE€HbI JOKAZATEILCTBA TOI'0, YTO APTEPHHA U BEHLI B~
JAIOTCA JACTAMHE 3aMKHYTOr0O Kpyra KpoBooOpamenus. ['apseit Takike Bnep-
BbI€ BBICKAa3aJl NpeanojioxeHyde, 4To «BCE XHBOE NPpOHUCXOOHT H3 ﬂﬁua» .
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Tepmun «6uonorus» OXHUM H3 NePBLIX BBEJ B HayKy HK.-B. Jamapk
(1744—1829) — aBTOp TEOPUH, B COOTBETCTBUHU C KOTOPOH IIPOIECE IBOJIIO-
MW NTpeACTaBAAeT co00i BOCXOXKIeHHWe OT HU3MMUX (OPM OPraHM3MOB K
BBICIIIUM IIOJ BIHAHUEM OKpYyKaiome# cpexabl. HoBbIil 3Tan B pasBHETHH
GHOJIOTHMH HACTYIIHMJI IOCTIE COBAAaHHUSA DBOMIONUOHHOM Teopun U, JJapeunom
(1809—1882). Ira Teopus Gasupyerca Ha KOHIENIMIX HACTEACTBEHHOMN
H3MEHYIWBOCTH M €CTeCTBEHHOIo oTOopa. PazsBuTHe niel fapBUHHU3MA IIPO-
HCXOAHMJIO B Pe3yNbTaTe CTAHOBJIEHUA MeHETHKH — HAYKH O HACJEICTBEeH-
HOCTH ¥ H3MEHYHBOCTH OPraHHU3MOB, CEA3AHHOHN B IEePBYIO OYepe/ihb C MMe-
Hamu I.-H. Méndenn (1822—1884), T.-X. Mopzana (1866—1945),
H. H. Basiinosa (1887—1943). B pesysbraTe cuHTe3a TapBUHU3MA, I'eHe-
THKH H 9KOJOrHu chOPMUAPOBaIach COBPEeMEHHAA (CHHTeTHIeCKAas ) TEOPHSA
3BOJIIOIHH.

Yuenne ApPHCTOTENS O YETHIPEX CTHXUAX ABHIOCH HAEHHON OCHOBOMH
MJIA TIOABJIEHUA AJIXUMUM — BayKHOTO 5TAla B pasBuTuH xumuu. Ileanio
aNXMMUKOB OBLLI IMOMCK NyTed HIpeBpanieHus HeGIaropoIHLIX METAJJIOB
B 61aropoaHsle (30710T0 u cepedpo) ¢ momMonsio humocoPcroro KaMu-.

Puc. 5. Anxumuueckas naboparopus

EcrecteoaHanue W MeToabl NO3HAHKMA MHpa 1 1



PuocoPCKOMY KAMHIO IPUIIMCEIBAJIA TAKMKE CIOCOOHOCTE BO3BpaIaTh
4eJO0BEeKY MOJIOJOCTL M COXPAHATH 340poBhe. B momckax guiaocodcroro
KaMHESA aIXMMHAKH OTKPBLIA MHOT0O HOBLIX BEIIECTB, pazpaboTanau crocobnl
WX OYMCTKM, M300pesu XuMUYecKkue npubopsl (puc. 5).

B XVIII B. Gnaromapsa paboram

A-JI. Jlasyasvé (1743—1794) n

ATXHMUA NIPEMEDOM CHIYIKET M. B. Jlomonocosa (1711—1765),
Tomy, KaK IJIYTHH ¢ AYPEIO APY:KAaT... OTKPBIBIIHX 3aKOH COXpaHeHHs Mac-
Crasaj HaM ApPHCTOTe b BEIHIi: Chl BeIlECTB, «XHMHAA OBLJIA IOCTAB-
«HensMeHAeMa CyTh BEIH». JeHa ¢ roJioBel Ha Horm» (PD. OH-
AnxuMuK jKe B yuérom Gpene renbe). OKOHUATENBHO KakK Hayka
BRIBOJUT 30JI0TO U3 MEeAH. .. xuMua ogpopMUIaACE B pesyiasTaTe
C. Bpanm JleATeIbHOCTH PYCCKHX  YYEHBIX:

. H. Mendenéesa (1834—1907),

orkpeiBuiero Ileppoguueckuii 3aKoH
u cosgasmero llepumoxuueckyio cH-
CcTeMy XMMHYECKUX 3eMeHToB, A. M. Bym.aeposa (1828—1886), BmecTe ¢
HemenkuM xuMmurom D.-A. Kéxyae (1829—1896) u moTnaHACKHM YIEHBIM
A.-C. Kjjnepom (1831—1892) paspaboTaBImero Te0puio XHUMHAYECKOI'0 CTPO-
€HUs OPraHUYeCKUX COeIHHeHHUN,
JdanbHelInee pa3BUTHE €CTECTBEHHEIX HAYK IIPHUBEJO MCCleAoBaTeseit
K MOHMMAHMIO TOTO, YTO BCECTOPOHHee H3y4eHWe NPHPOAHLIX ABJIEHUI,
CBOHCTB TeJ MJH BellecTBE HeoOXOZMMO NPOBOAHUTEL C NPHUBJIEUeHWEM 3Ha-
HUH U3 padHbIX HaydyHBIX obnacrei. IloaBunuck norpaHUYHbIE eCTECTBEH"
HO-HAYYHBIE JUCHHUILIUHEL: (PU3NUeCcKas XUMHA, OMojorudecKkad GH3UKA,
6HDJIOI‘H‘IECRB.H XHMHA HAT. II.

NOYEMY ECTECTBO3HAHMWE — LENOCTHASA HAYKA. Chemyomu# aran
Pa3BHTHA €CTECTBEHHO-HAYYHOI'0 3HAHUSA BBIABHJ 00IHe, IPUCYIIHE BCEM
OPHPOAHBLIM CHCTEMAM 3BOJIONHUIO (PA3BUTHE) M CHHEPreTHRY (camoopra-
HU3aIAI0, IPABOAANIYIO K BOSHHKHOBEHHIO CTPYKTYD PasJIMYHOMH IpHpO-
AEI). DTO IPHUBEJIO HE TOJNBKO K HHTErDAIHY eCTECTBEHHO-HAYYHEBIX 3HAHMH,
HO M K M3MEHEeHHIO cTaTyca ecrecTBosHanusa. OHO paccMaTpuBaeTcd KaK
eJIOCTHAA HAYKA, H3YJaIomasa IPUPoOLY ¢ efHHBIX no3unuii. EcrecTBo3Ha-
HUE HMEeT CBOM [IPeMeT UCCIel0BaAHNA — eIUHEIH eCTeCTBEHHLIH MHUD, OT-
JIUYHBIN OT IPeMeTOB YACTHBIX ecTecTBeHHEIX HAYK. OcoGeHHOCTHIO ecTe-
CTBO3HAHMSA SBJAETCA MONCK OOIMNX 38 KOHOMEPHOCTEH IMPUPOAHBIX ABJIE-
HUM ¥ UX O0BSACHEHHEe ¢ HCHOJL30BAHMEM KOMILIEKCAa 3HAHWI W MeTOJ0B
BCEX eCTECTBEHHEBIX HAYK.

Bo Bcex fBIEHHAX, OPOUCXOAAINMX B OPHPOAE, VIACTBYIOT OOBEKTHI
OKPYRaIero Hac MaTepuaJlbHOI'0 MHPA.

Marepusa — 5To O6LEKTHBHAA PEAJILHOCTDL, CYIIECTBYIOIMAAa He3aBHu-
CHMO OT HAIIero CO3HAHWA 1 JaHHAS HAM B OLIYIIeHUAX HeIOCPeJCTBEeH-
HO ¢ IOMOIIBIO OPraHoOB YYBCTB MJIH ¢ IOMOINEIC IPHOOPORB.
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TaxuMm obpasoM, ecTeCTBO3HAHHE Kak yuéHble HONyYalOT SHAHHS
u3ydaer HBJEHHfA, OpOHCXOoAAIOHE 0 TMIpPHpPOZe, KAK HAYKA M3ydaeT Mare-

¢ o0'beKTaMH MaTepHAJILHOTO MHEpA, puaneHENl Mup? Ha aror Bompoc BB
U CBOMCTBA 5THX 00'BEKTOB. HaiijléTe OTBeT B CJAEAYIOIIEM Napa-
rpate yueOHEHKA. SIS e

} 4TO 3acCTaBM/IO NIOAEH M3yUaTb NPUPOAY

) YTO 3HA/IM O NPUPOLE NIOAK KAMEHHOrO BeKa
b Kak paclmMpsnqcb npeacrasneHus nloaen o npupoge 8 [ipesHem Mupe
1 4

KaK pasBMBa/IMCb NpeacTaBneHus niogei o npupoae or CpeaHux BeKoB
[0 HalLWX OHeH

} nouyemy ecTecTBO3HaHWe — LEesIOCTHAaA HayKa

© Bbl moxere

) 0BBACHWTD, 3a4eM NIOAU HAYANH U3y4aTb NPUPOAY

b AaTb KPATKYIO XapaKTepUCTUKY NPeACTaBNeHuH loAen O NPUPoae OT KaMeH-
HOro BeKa A0 HallMX OHeH

b AOKa3aTb, YTO eCTeCTBO3HaHWe — LeNoCTHaA Hayka

© BoinonHute 3agaHun

1. OnAa HackanbHbIX PUCYHKOB HEAHAEPTaNbLbI HCMOb30BANH MUHEPAaNbHbIe Be-
wecTsa, conepxaliue okcug xkenesa (lll), okeng mapravua (1V), men (kapbo-
HaT Kanbuus), yronb (yrnepog). 3anuiumure Xumuueckue (hopMynbl 3TUX Be-
LLeCTB.

2. Pacckaxure, K KaKuM Kiaccam HeopraHMYecKMX COeAMHEHUH OTHOCATCA ne-
peyucneHHble B npeablayuiem sonpoce seulecrsa. Kakoe 13 aTux BellecTs sBg-
NAeTCH NPOCTbIM, KaKkue — CJIO)KHI:IMH?

3. MpounmiocTpupyiite npuMepamMn TeCHOE B3aWMOAEHCTBHE (DUIUYECKHUX, XH-
MHUYECKHX M BMONOrHYECKMX ABNEHWI B NPUPOAHBIX NPOLECCax.

4. Mpuseante n3secTHble BaM (POPMYNMPOBKW 3aKOHA COXPaHEHWS MaTepuu
(Bewecrsa). Kro asTopbi 31X chopmynrposok? B uém cneuuduka Kaxaom 13
HUX?

' Uctopus cusmku. /. Uctopus 6Buonoruun. + Mctopua xumuu. <. Uctopus acrpo-
HOMuK. ©. McTopus reorpadmun. . Bknag poccHicKWX yu€Hbix B pasBuTHe ecTe-
CTBEHHbIX HayK.
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§ 2. AMNUpHUECKUH YPOBEHD
Hay4YyHOro NO3HaHMUA

\

—

1. HasoBute WMeHa yuéHbix — (U3UKOB, XUMMKOB, OMONOros, acTpoHo-
MOB, KOTOpbIe B npouecce cOBCTBEHHbIX HabNOeHUA caenany BenuKue or-
KPbITHUA B HayKe.

2. MNpueeguTe NnpUMepbI, KOraa MeuTbl oaeH, Ux HabnogaTenbHoCTb U npea-
NONOXKEHWA NPUBOAN/IH K U30OPETEHHAM W OTKPbITUAM.

3. Ob6bACHUTE, KaKylo pOsib B UCTOPHUM HayKu Wrpan akcnepumenT. lNpueeaute
NPUMMEpPbl 3aKOHOB (DU3UKH, XMMHMM, BUOnoriu, KOTopbie BbiiM OTKPbLITHI
C NOMOLLBIO ITOrO METOAR.

YTO BKJIIOYAET B CEBA HAYYHbIW METO/] MO3HAHWSA. B naygyerun npu-
poabl 6OJBITOE 3HAYEHHE UMeeT HayUYHbIA MeToA no3Hanusa. OH BKJIIOYAeT B
ceba HaOaOAEHHE, MOJEITHPOBAHNE — CO3ZIaHUE MOJIEJIA U3ydaeMoro aBJje-
HH, BEIIBMIKEHHE I'MIIOTE3EI O 3aK0HAX, YIPABIAIOIINX IIOBeJeHHeM MO-
AeNd, NpPOBeXeHHEe JKCIEePHMEHTA, KOTOPLIA AOJMKeH HOATBEPAMTL HJIH
ONPOBEPrHYTH M'MIIOTE3Y.

B mayke pasnmmuyaioT SMOMPHUYECKHH M TeOpeTHYECKHH YPOBHM IO3HA-
Husa (HcenenoBanus). B mpomecce aMIHMPHYECKOro NMO3HAHHA IIPOMCXOAUT
HAKOIUIEHHEe HAYYHLIX (PAKTOB IYTEM OOBITOB M 9KCIIepUMeHTOB. Teopetn-
YeCKHH YpOBEHb IOAPASYMEBAET OCMEBICIEHHE MOJYIYeHHBIX 3KCIepUMeH-
TAJLHBIX JAHHEIX, paspaboTKy u 060CHOBaHNE I'MNIOTE3, IOCTPOEHHE Teo-
puu. Hanpumep, npoBeieHre MHOTOUHCIEHHBIX ONBITOB 10 B3BEIIHBAHUIO
HMCXOAHBIX BEIIECTB JJO XMMHUUYECKOH PeaKIIu| ¥ NOJYYEeHHBIX B PeByJIbTATe
Heé MPOJYKTORB (3MIUpPUUYECKUd YpOBeHb o3HaHuA) nossonaua M. B. Jlo-
MOHOCOBY B 1748 r. oTKkphITh, a hpannysckomy busuky A. JI. JlaByasbe B
1789 r. B obmem Buae chopMyJIHMPOBATE 3aKOH COXPaHEHHMS MAaCCHI Be-
IEeCTB.

3&1:011 COXpaHeHHHA MAacCChl BelleCcTB: Macca BeniecTB, BCTYIHBIIHX
B peaKIHIio, PaBHA Macce 00pasyIonAXca IPOAYKTOB.

ueHHOCTh HKOHEeYHOI'0 pe3yjbTaTa Hay4HOI'0 INO3HaAHWUA onpenendaeTrcHd
ero npeickKasaTenkHOU cunoii. Hanpumep, Ha ocHOBe c(hOPMYJIHPOBAHHOTO
um Ilepuognueckoro saxona [I. . Merngenees mpefcxasan cyIIiecTBOBA-
HHe, IYTH OTKPHLITHA H CBOMCTBA €Ilé HEHM3BECTHEIX HAYKe XHMHYECKHX
9JIEMEHTOB — TaJlInfA, CKAHAUA U NepMaHuA (TeopeTH4YeCKHil YPOBEHb MO~
3HaAHHA).
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Kamneiii ypoBeHb M03HAHHEA HUCIOJAL3YET CBOM MeToAbl. Tax, s mosy-
YEHHMH HAYYHBIX (PAKTOB NPUMEHAIOT HAOIIONEHNE U SKCIEPUMEHT, KOTO-
PBIe ABIAIOTCA OCHOBHBIMH METOZAMY SMIIMPHUUECKOTO Hecieqopanud. Ilpu
BEIIBM2KEHHH I'MIIOTe3 ¥ IOCTPOEHUH TEOPUH HCIIONL3YIOT MOJEIUDOBAHKAE
¥ MBICJIEHHBIA 3KCIIePUMEHT,

HAYYHOE HABJIIOQEHWE KAK METO /1 SMIMUPHUYECKOIO YPOBHA NO3HA-
HWA. HaburrofaTenbHOCTh — OZHO M3 3aMeYaTebHbIX KaueCTs, IPACYIAX
MHOTUM JgiofgsaM. Hacrosmiuit yuéHBIN JOJMKEH B COBEpPIIeHCTBE BJaAeTh
MeToJ oM HablIoAeHuA, yMeTh OTMedaTs o0lue U HHAUBAAYATbHBIE YePTHI
TeX ABJEHUH, KOTOPLIEe ABJAITCA NpeaMeToM ero Habmogeausa. Habmawoge-
HHe O0CO0EHHO BAYKHO MPHM H3YYEHUM ECTECTBEHHBIX HAYK, HOCKOJBKY
MMEHHO TaK 9eJIOBEK I10JIyYaeT OCHOBHBIE 3HAHHUA O IIPUPOJIE.

Habmogeane — 5TO meJieHANPABJIEHHLIN MPOMECC BOCHPUATHA 005~
€KTOB JeMCTBUTEIHLHOCTH A BEIABICHUA UX CYIIeCTBeHHLIX CBOHCTB.

HabnroneHue mo3BosseT HAKAIIUBATE WHDOPMALUO 06 OKPYIKAIOIIEM
MHpe, CHCTeMATH3UPOBaTh eé, OHaKO caMoe TIIABHOE, PDAJH Yero IPOBOAAT
HabnofeHne, — 3TO MOUCK 3aKOHOMEPHOCTe! B ITONyUYeHHOH HHMOPMAITH
H IPUYHMH, KOTOPEIE UX 00BACHATOT.

Habmiogenre xax MeTOJ HAYYHOrO MO3HAHHA OyAeT IJIOAOTBOPHEIM,
ecnu HabaoaaTe/ Ik OY4EPTHT cebe KPyr 3aja4, KOTOPhIE CTAHET IIOCIe/I0Ba-
Te/ILHO BEINOJHATE. CHAYANIA HYMHO ONpPeAeJuTh IpeaMeT HabaogeHud —
KOHKPETHBIH 00beKT, ero cBOMCTBA, TO MJIM MHOE H3MEHEeHHe, TPOUCXO -
Iee ¢ HUM B 3aBHUCHMMOCTH OT YCJIOBHH OKPYIKAIOIIEH cpeabl, U T. 1. 3aTeM
HeobxoauMo cHOPMYIMPOBATE Lieah HAGJIOAEHHAS U COCTABUTE IJIAH Jeii-
CTBUI, KOTOPEIE IIOMOT'YT 9T0 HAOIIOAeHHe OCYIIECTBUTE.

Pesynbrarom HabnogeHUE ABIAIOTCA HAYYHBIE (DAKTEI, COCTABAAIOIIHE
IMIHAPHYECKH 6a3Uc HAYKH.

Habmionerne MoskeT MPpOMCXOAUTH B NIPUPOAHBIX YCa0BHAX. [Ipwm arom
HabalomaTens He BMEIIMBABTCH B €CTECTBEHHBIN X0/ npomecea, A mpeame-
ToM HabaoaeHusa MOryT GBITh PA3JIMUHBIE IIPHPOJAHLIE ABJIIEHHS — ACTPO-
HOMHYecKue (ABHxeHHe HebecHBIX TeJ1), OHonornueckue (poct, pasBuTHe,
noBeJleHue OPraHu3MOB), XMMHYECKHEe WK (du3udecKkue (pagyra, mojsap-
HOe CHAHME, 3¢eMHOM MarHeTusm).

Habaropgesne mosceT ObITH HEIOCPEACTBEHHLIM HJIH OIMOCPEAOBAHHBIM.
OnocpenosarHOe HaONIOACHNE NPOBOJUTCA C MCHOJL30BAHHMEM NIPHOOPOB
(sanpumep, 38é3aH0e He60 HAGIIONAIOT C IOMOIIBI0 TEIECKOIIOB, MHKDPOOD-
TaHU3MBI — C IOMOINBIO ONTHYECKUX MHKDPOCKOIIOB, I'PYIIIBI ATOMOB B OT-
JeJbHEIe aTOMEI — C NOMOIIBI0 CHEeNUAIBHBIX CKAHUDPYIOIIUX MHUKPOCKO-
ToB).
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B npouecce HabMIOAeHHA CKIAIBIBAIOTCH MPEACTABIEHHA 0 MATEDHAIb-
HOM MHUpe, 0 IPOUCXOAAIIMX B HEM SABJIEHHUAX U O CROMCTBAX 00'BEKTOB Ma-
TepuaJbHOro Mupa. Tak, uaydasa W3MeHeHUs NPU3HAKOB PACTEHUI MO [Be-
Ty ropoinuH, Menaens chopMyaupoBa 3aK0HEI, 00bACHAIONIHE MeXaHA3M
HaciefoBanud (3akoHbl MeHzens; puc, 6).

BB

JKeénrerit
raagKmi
) Aa
/ Bb
JHKérremi Henreri Benénrrit
raagKui TIangKui raagKHi
Aa | Aa aa
BB Bb BB
Hénreiia JKémrni Benénnrit Benéuprit

rAagKAH MODIIUHHACTHIH raagKHl MOPIIHHACTEIN

Aa Bb bb
Bb Bb bb

Puc. 6. 3xcnepument MeHgens ¢ ropoxom — cxema Hac/ne0BaH1A npn rubpugHom
CKPeLHBaHHH )
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Hame Bcero Eayunoe HabiroleHMe NPOBOAMUTCH B CHEIHANBHO CO3NAH-
HBIX YCJIOBHAX, NPHYEM YCIOBHS 5TH MOMHO M3MEHATH N0 JKeJAaHWIO Ha-
6mionarensa. Hepenko rakoe Habmofearne NIPOBOTUTCA B CHEIMAAIBHOM [O-
MelneHHHu — Jjaboparopum.

FMMNOTE3A KAK HAYYHbIM METO/[] NO3HAHMA. Jenanne 06bACHUTS OPHA-
9HHY HabmogaemMoro ABJIeHAA, HAUTH 3aKOHOMEDHOCTH, KOTOPEIM OHO MO/~
YMHHAETCH, DO0YKAaeT YIEHBIX BRIJ[BUTATE MMIIOTE3EI,

Panoresza — aro npeanonoKenyue 0 NPUPOJe ABJISHAA, O €r0 IPHIH-
HaX HJIM O 3aKOHAaX, 10 KOTOPEIM OHO IPOMCXOAAT.

B nepesozie ¢ rpeuecKoro «rumnoreszas 03HAYACT «IpPeANON0KeHUe> . [ls
NPOBEPKH I'HIOTE3LI HCCIEeA0BATE b IPOBOAUT 3KcIepuMeHT. Bean skeme-
PHMEHT MNOATEEPIKJAaeT I'MIIOTe3y, TO OHA NIPUHHMAaeTCHd, ecJd HeT — OHa
CUMTAeTCH JIOXKHON M oTOpackeiBaercsa. B aToM caydae sKCOEPHMEHT SBJIA-
eTCs KPUTePHEM HCTHHHOCTH HCXOAHOTO 3HAHHAA.

IIppmMepoM TAKOTO SKCIIEPHMEHTA MOTYT CJYKHTE OIBITH, JOKA3aBIIIHe
HeNIPpaBOMEPHOCTE IpeJACTaBJIeHHH 0 MUPOBOM a¢pupe. I'mnoresa o cyme-
CTBOBaHHH 0c000#l BCENPOHUKAIOIIEH CpEeJbl, 3ANOJHAKINEH IYCTOTHI
MeKJly aTOMaMHK ¥ OTBETCTBEHHOM 3a paclpoCTpaHeHHe CBeTa, NOSABIIACH
ellé B aHTHYHEIE BpeMeHa u Ob11a copmyauposana B 1618 r. P. [lexapmom
(1596—1650). B nanbHeiieM oHa COBEPIIEHCTBOBANACK, IOCTHTHYE CBOE-
ro anores x xouny XIX B. Torza mpeamosaranm, uro 3hup yBIexaercs
ABIOKYIIUMHCH Tenamu. Hanpumep, npm aBmikeHHU 3eMJIM CKBO3b 3hUD
BOBHHKaeT 3(pupHEIN Berep. Ecnm sT0 TAK, TO CKOPOCTH CBeTa AOJIXKHA 3a-
BHCETh OT CKOPOCTH JBHYKEHHA 3eMJH W HANPABIEHUS PACIPOCTDAHEHUSA
cBera. Pe3ynbTaThl ONBITOB AMEDHKAHCKUX (QU3NKOB A.-A. Mailkenvcona
(1852—1931) u 9.-¥. Mépau (1839—1923) 8 1887 r. nokasaiu, 9TO CKO-
POCTB CBeTa OT 3TUX (PaKTOPOB He 3aBUCHUT. Tak, sKCIepUMEHT YIEHEIX, U3-
HAYAJBHO CTABHUBINMICA C b0 NOATBEPANUTE F'AIIOTE3Y O CYIeCTBOBAHUH
MHPOBOTO 3(hHpa, OMPoOBEpPTr eé.

IKCTMEPUMEHT KAK METO[ 3MIMUPUYECKOTO UCCNEAOBAHMUA. [Tpyrum
METOAOM SMIHPUYECKOr0 YPOBHA NO3HAHUA ABJIAETCH d9KCIePAMEHT.

JKCNepHMEHT — 9TO METOJ O3HAHWSA, KOTODPbIH HCIOJIL3YeTCS AId
HCCJIeIOBAaHHA 00 LEKTOB U ABICHAH B CHEINHAJLHO CO3MAHHBIX IJIS 3TOTO
YCAOBHAX.

B mepesoze ¢ JAaTHHCKOIO «dKCIIEPHMMEHT» O3HAYAET <«ONBIT, pobas.
C moMomei0 SKCHEePUMEHTA MOKHO IOATBEP/HUTH WK ONPOBEPTHYTD TY T'H-
noTe3y, KOTOPasA BhIZIBUTAIACH 0 HAOMIONeHUA UM POANIIACE B Pe3yIbLTaTe
Hero. Tax hopMynHupyeTcs BRIBOJ.
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DKenepuMeHT OTIHYAeTCA OT HaOIIOAeHHs
BMEIIATEeJIBCTBOM B HCCJIElYeMBIH IIPOIEce, BO3-
ZelfcTBUEM Ha HEro, npuv aToMm HabmiogeHHe MO-
JKeT ABJIATHCH YACThIO 9KCIIEPUMEHTA.

B 3aBucHMOCTH OT NOCTABJIEHHEIX 3a7a9 9KC-
IIePpUMEHT MOKeT OBIThH HCCIeNOBATENbCKHM HJIN
HOPOBEPOYHBIM.

Ilenp0 HCCIEIOBATENBCKOrO 3JKCIEPHMEHTa
SABJIAETCSH BbiABJIEHHE PASJIAYHEIX 3aKOHOMEPHO-
cTell, CBOMCTBE OOBEKTOB, 3aBHCHMOCTEN Mexay
BEIUYMHAMHE, OTKDPBITHE 3aKOHOB. TakuMu Ob11H
onplTel KynoHa ¢ KpyTHJIBHLIMH BecaMu (HTOI:
OTKPBITHE 38KOHA B3AUMOAEHMCTBHSA IOKOAIIMX-
cA BJeKTpUUecKHuX sapsajos), Oma, ycTaHOBHB-
HIero 3aBUCHMOCTh MEKy CHJIOH TOKa, Hanpsa-
’XeHHeM U CONPOTHBJIEeHHEM IPOBOJHUKA. DKcnepuMenTsl H. H. Bexémoeaa
(1827—1911) mo BEITECHEHHIO OLHUX METAJIOB ADYTUMH U3 PACTBOPOB CO-
JleH To3Ke SIBJSJIHACL HCCIeNOBaTeIbCKUMH. MTOroM 3THX 3KCIEPHUMEHTOB
CTAJIO OIIpPefesIeHHe BBITECHUTEIBHOrO PAJa METAJJIOB — PANA AaKTHBHOCTH
MeTaJLJ0B.

Cpeau HCCIEOOBATENBCKHX SKCIEPHMEHTOB ocof0oe MecTO 3aHMMAaoT
dhyHEZaMeHTaJbHbIE 3KCIEPUMEHTRI, Oiarogapsa KOTOPBIM IOABJIAJIHCH HO-
BEIE TEOPHH, O0BACHAIINNE HOBLIM Kiace asaeHuid. K dyHzaMeETANBHBEIM
3KCIIEPUMEHTAM OTHOCATCH ONBITHEL AMmnepa (puc. 7) 110 B3aHMOAEHCTBUIO
OPOBOAHUKOB ¢ TOKOM, onklT X.-K. Ipeméda (1777—1851) no Bzaumozeit-
CTBHIO NPOBOAHUKA ¢ TOKOM ¥ MAUHHUTHOM CTpeJNKH, oukIThl Papanes mo
3JIEKTPOMATHUTHON MHAYKIWHK, OOCHAYXXHBINWE OMIIMPHYECKON OCHOBOM
IEKTPOAMHAMMKH U IIOJIOKKBIINE HAYAJIO CTAHOBJIEHHIO BJIeKTPOAMHAMM-
KH Kak (U3HIecKol TeopuH.

B HAacTodAlllee BpeMsa OTKPBITHA B AaCTPOHOMHY HEMBICITHMBI fes ucnosab-
30BAHHA TEJIECKONOB, B Omosmornn — 6e3 MHKPOCKONOB, B (hu3uKe — 6e3
MOIIHEIX YCKOpHUTeJied. B mociaenHMe rogwl HcclenoBaTe/IbcKue JabopaTo-
puH GYHKIHMOHHPYIOT Ha KOCMHYECKHMX Kopabnsax, NMOABOAHEIX JIOAKAX,
Pa3NUUYHBIX HAY4YHBIX CcTaHOWAX (Ha-
npumep, Ha Ceeprom u I:xHOM mosmio-
cax 3eMJIH).

Takxum o0pasom, 3KCHEPHMEHT HAB-
JAETCA HCTOYHHKOM 3HAHHH H KpH-
TEePUEeM MX MCTUHHOCTH.

A senukuit Jleonapdo da Biwnuu
(1452—1519) roBopuJI, 9TO HaYKH, KO-
TOpEIE HE POSHJIMCH U3 DKCIEPUMEHTa,
9TOI OCHOBEI BCEX MO3HAHUM, Oecriosnes-
HBI ¥ IIOJIHBI 320y RIeHTH.

Puc. 7. Augpe Mapu
Amnep

O CKONBKO HAM OTKPBITHH Yy IHEIX
ToroBaT npocBenIeHbA IyX
U omeIT, CHIH OITHGOK TPYAHEIX,
H reanit, napajoKCcoB IApyr,
H cayuaii, Oor usobperarens.
A. Hyukun
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MOJENUPOBAHUE KAK HAYYHbIHW METOl MCCNEAOBAHMA. Kpome Ha-
GmiofeHns, SKCIEPHMEHTA, MIOTE3Hl B MOZHAHWUM OKPY’KAIOIIEro Mupa
e11é DOTBIIYIO POJIb HIPAeT MOAETNPOBAHUE,

Mgl y>ke TOBOPHMJIN, YTO OfHA M3 IVIABHBIX Lesieil Habone s — MOUCK
3aKOHOMEpPHOCTEeH B pesyibraTe sKcrmepuMeHTOB. OAHAKO HEKOTODBIE Ha-
Ouiopenust HEYAOOHO MITH HEBO3MOM¥HO IPOBOANTE HEIIOCPEACTBEHHO B ITPH-
poze. EcTecTBeHHYIO Cpely BOCCO3a10T B Ja60OPATOPDHBIX YCIOBHAX € IIOMO-
b0 0cOOBIX TpHOOPOB, YCTAHOBOK, NPEAMETOB — T. e. Mojeseiil. B Moze-
JIAX KOMHDPYITCA TOJNBKO CaMble Ba)KHbIE IPU3HAKH M CBOMCTBA 00BEKTa B
ONYCKAIOTCH He CYIeCTBeHHBIE [IJIS U3YYEeHNA JeTalH.

Mopenanposanne — 5TO METOJ HAYYHOrO NO3HAHUSA, IIPH KOTOPOM CO3-
AAlTCA U HCCAEAYIOTCH MOAENH PeaibHBIX 00BeKTOB.

Kaxxnas ecrecTBeHHAA HayKa MCIONb3YeT CBOM MOJIEIH, KOTOPLIE IIOMO-
ralT 3pEMO IIPeJCTABUTE cebe peaslbHOEe MPHPOJHOE ABJIeHHEe HIIH 00 HeKT.

Camas usBecTHa#A reorpadpuueckas Mojeas — oTo riaobye (puc. 8a).

IIpu nayuenun GHMOJOTMH TAKIKe IIMPOKO HCIONL3YIOTCA Momenu. [o-
CTATOYHO YOOMAHYTH, HAIPAMED, MOJAE H 1 610-
JIOTHUYeCKHe MYJISKHM OCHOBHBIX 4YacTed IIBETKa,
OpraHoB 4JejioBeKa (puc. 9), CKeneToB JXKHBOTHEIX
HT. A.

Mopgenuposauue B QU3HKe UCIIOIL3YETCH 0CO-
6erno mupoko (puc. 86). Ha ypokax no atomy
npeaMeTy B yKe 3HAKOMHJIMCE C CAMBIMH pas-
HEIMH MOJeJIsIMH, KOTOPble MOMOTAJIU BAM H3y-
9aTh 9J€KTPAYECKHe H MATHUTHRIE ABJACHU, 38-
KOHOMEDHOCTH JBH)KEHHS Tell, ONTHYecCKHe gB-
JIeHH., rs

He mMeHee BaKHO MOZeIMpPOBaHHUE H B XMMHH.
Mopenu aToMOB, MOJIEKYJI, KPHCTAJLJIOB, YCTAHO-
BOK M aIllapaToB XMMHYECKHUX MPOW3BOJCTB XH-
MHKH HCHOJB3YIOT AaA GoJsibineil HATVIAIHOCTH.
Jns MOZeNHPOBAHMUSA MOJNEKYJ XHUMHYECKHX
BEIIeCTB UCIOJAB3VIOT ILIAPOCTEPIKHEBLIE WIH
obbémHBIe Mogenu. X cobupaior U3 ImapuKoB,
CHMBOJIM3UPYIOIIUX OTAEJIbHEIE aTOMBI. B mapo-
CTEPX¥ HEBLBIX MOIEeJAX «ATOMBI» -IIIADHWKHA PACTIO-
JIO¥KEeHBI JpyT OT Jpyra Ha HEKOTOPOM PAacCCTOs-

HUH U CKPeIJIeHBl MeXX Ay coboil cTepKeHbKaMu. Puc. 8, leorpacmuseckan
O6BémHuEIe MoZenu 6oJiee TOUHO TEPeNaloT COOT- mopens — rnobyc (a);
HOIIEHHEe MeX /Y PasMepaMH aTOMOB M PaCCTOHA- thusndeckas mogens —

napoBaf MallvHa

Lok, Yarra (6)

HHEM MeXXJAy HuMu B moJyiekyJie. lllapocTepskHe-
Bafg W 00BEMHAA MOJENH MOJEKYJ rasa MeTaHa
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Puc. 9. Buonoruueckue moaenu: masa (a), ronoeHoro moara (6), CKENeTHO-MbIWEYHOH
CHMCTEMbI M BHYTPEHHUX opraHoe (8)

Puc. 10. XumHuyeckue Mofenu: wapocrepkHesas (a) v obbvémHan (6) Mmoaenu Monexynbl
MeTaHa, Moaenb Kpuctanna meau (8)

CH,, KOTOpHBIi npeAcTaBifgeT cOOOH OCHOBHON KOMIIOHEHT IIPUPOJHOrO M
6BITOBOrO r'asa, NoOKasausl Ha pucyHEke 10a, 6. Mogenn XpucTalajloB HAIIO-
MHHAIOT IAPOCTEPIKHEBbIe MOAENIN MOJIEKYJ, OJHAKO H300paXKalT HE OT-
melbHBIE MOJEKYJbl BElecTBa, 4 MOKA3bIBAIOT B3AMMHOE DACIIOJIOKEHHe
YaCTHI BEIleCTBa B KPUCTALIMYECKOM cocToaHnM (puc. 108).

TloMuMO MaTepHAJBHLIX MOJeJiell, KOTOPhIE MOXHO PACCMOTPETH, B3ATh
B PYKY WJIHA HOTPOraTh, CYLIECTBYIOT MOJENIN YCJOBHEIE U 3HAKOBLIE (CHUM-
BOJILHBIE).

06 ycIOBHOH MOAENH MOKHO I'OBODHTH, HalpHMep, KOrja B TOH e
duaEKe H3y9alOT 3AKOHHI ABHIKEHMH, MOjApasyMeBad B KadecTBe JBH-
xymeroca o0beKTa MaTepHaJbHYIO TOYKY. ¢«BecnpeKrocioBHO» mop4m-
HAETCA BCEM r'a30BBIM 3aKOHAM €THHCTBEHHBLIH ras, KOTODHIH B peajb-
HOH JKU3HH He CyIIecTsByeT, — 3TO Mojedb uaeansHoro rasa. K sma-
KOBLIM (CHMBOJBHBIM) MOJEJAM OTHOCATCA 3HAKHM XHMHYECKHX
3JIEMEHTOB, MATeMATHYECKHEe BHIDAXKeHHA 3aKOHOB, MATEMAaTHYECKHe

ypaBHEHMS ¥ YDaBHEHHA XHMH-

OLHAKO CHMBOJBHEIE MOJIETH CKO- YeCcKHUuX peakumii, (husngecKkue
pee OTHOCATCA K APYIOMY YPOBHIO HA- dopmynsl u wuHBIE TrpadpuIecKue
VYHOI'O IO3HAHHA — TeOPeTHYECKO- orobpaeHusI peaJlbHO CyIIecT-
My, 0 KOTODOM HOHAET pedb B CJAeAYIO- BYIOIIHUX OOBEKTOB OKPYXalIIero
mem naparpage. e MHpa.
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b 4TO BKNIOYAET B ceOs Hay4YHbIM METOA NO3HAHKUA

b METOA 3MNUPHHECKOro YPOBHSA NO3HaHWUA
) HayuyHbld METOM NO3HaHUA

»  MEeTom 3MNHPHYECKOro UccnegoBaHua

b HayuHblii METOA WCCNEAOBAHMA

P onpeaenuTsb, YTO BKAKOYAET B cebs IMNUPUYECKUIH YPOBEHb HAYYHOrO NO3Ha-
HUs

} Ha3ssaTb UMeHa y‘-lél-lblx A 3dKOHbI, KOTOPbI€ OHW OTKPbIIHM C MNOMOLLBIO TaKKUX
MEeTO40B UCCNefoBaHMA, Kak HaﬁﬂIOAGHHe, IKCNepUMeHT

b OBBACHUTB, ANS YErO BbIABUIAIOTCA MMNOTE3bI U 3a4EM NPUMEHSIOT METOA MO-
AEeNHPOBaHUA B XMMWUH, hU3uke, Bronoruu, reorpacmu

i

© BbinonHuTe 3agaHun

1. MpuBeanTe NnpuMep W3 Balwewn XWU3HM, KOTAa Ha OCHOBaHWM HabnioaeHHi Bbi
NpUXoaMaM K Kakomy-nubo esisoay. [loBoaunocs NM BaM NPOBOAWTL KaKue-
nuBO ecTecTBEHHO-Hay4Hble IKCMEPUMEHTbI [OMA, Ha CafoBOM YyYacTKe
MT. a.7

2. Hasosure chyHpameHtanbHbie akcnepumentol XIX — Hauana XX 8., kotopbie
3a10XKKUNU OCHOBY TEOPUH CNOXHOro CTpoeHus atoma. Kakue teopuu ctpoe-
HWA aToMa Bbl 3HAETE U3 KYPCa OCHOBHOM WKONbI?

3. CcbopmynupyiTe, B 4EM COCTOMT CyLUHOCTb ECTECTBEHHO-HAY4HOW TEOPHUH BH-
Tanu3ma, rocnofACTBOBaBLUEH B HayKe BNNOTh A0 cepeauHbl XIX 8.7 OtkpbiTus
KaK1X Y4EHbIX-XMMMKOB NPUBENIM K KPaXy TEOPHU BUTANM3Ma, B YEM 3aK/lova-
nacb ugea ux onbitos? [lns oTBeTa Ha 3T BONPOCHI UCNO/b3YHTE BO3MOMXHO-
ctv MHTepHeTa.

4. M3rotoBbTe M3 NNacTUAMHA LAPOCTEPXKHEBbIE W OBbEMHbIE MOLENH MONEKY/
BOAOPOAR, BOAbI, aMMHaKa M MeTaHa. Kakue xapaKTepucTHKM MONEKYN OHWU
otpaxailoT? Kak cocras 3TUX BeWecTs MOXHO 3ahMKCHMPOBATL C NOMOLLBIO
3HaKOBbIX Moaenei?

Wﬁﬁ?—*ﬁw L L s Ar =
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1. Kpax ecrecTBeHHO-Hay4yHOW TeopuM BuTanuama. /. [unotesa o ponu ecrect-
BEHHO-HayYHbIX 3HaHWM B MoeH Oyayuied npodeccHoHanLHOM AEATENbHOCTH.
! OnbiT Makkenscona—Hepnu 1 ero ponb B hOPMUPOBaHHH (HUIHUECKOH KapTH-
Hbl MMpa.
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§ 3. TeopeTuueckui ypoBeHb
Hay4YHOro NO3HaHusA

1. MNpoBea1TE UCTOPUYECKHI IKCKYPC — PaCCKaXXWTE O Pa3BUTUW MateMaTuKu
B apesHux Basunone, Anekcanapuu, Muauu, Mepcuu, Cpearei Asuun. [o-
KaXKMTe, 4TO MCTOKU MaTeMaTHYeCKOro MOAENMPOBaHUS — UMEHHO TaMm.

2. Hazosute Hanbonee MasecTHble NPUMEPbI Pa3NUYHbIX MOaened — acTpo-
HOMMYECKHX, reorparyecknux, MU3NYECKHX, XHMUHECKMX — W3 MCTOPHU
3ITUX HayK.

Kax BBl y3HAIM U3 IpeAbIAyIero naparpada, Ha YMOUPUYECKOM YPOBHE
TIO3HAHMSA TIOCJIe HAKOILJIEHAA SKCIePHMEHTAJNLHEIX (DAKTOB BBLIABHTAETCH
THIIOTe3a, KOTOpas IPOBepAETCs ¢ IOMOIILIO 9KCIIEPHMEeHTA.

Ha TeopeTHdecKOM YpPOBHE IMO3HAHUA IIPOMCXOAUAT OCMbBICIeHHE JKCIEe-
PUMEHTAJNBHBIX JaHHBIX, pagpaboTka u 060CHOBAHWE THIIOTE3, IOCTPOCHHE
Teopuu. B 3TOM ciiyuae y4éHBIN CTPOHUT HAELANBHYIO MOJENb 00beKTa WU
ABJICHHS, BEIABUTAeT T'MIIOTE3Y, BBHINMOJHAET TEOPETHUECKOE UCCIeIOBAHHE
mozae iy (MBICJIEHHBIN 3KCIEPHMEHT ¢ MOEJIbIO) M TPOBOAUT PeajbHEIH oK -
NepUMEeHT A8 MOATBEPIKIeHUA CIPABEIJINBOCTH M'MIOTE3bl H IPABUIbHO-
CTH MOCTPOEHHOHN MOJEJIH.

HneansHaa MOJeNb — 3TO MBICJAEHHO IIPeJCTABIAEMasA cUCTEMa, KO-
TOpas oTpa)kaer ocoOeHHOCTH U CROMCTBA PEAIbHOTO 00beKTa, ABICHUA
WJIM IIpOIecca ¥ MBYYeHHe KOTOPOH faéT HoByIO HHOpManuio o6 aToM
obbexTe.

MOAENUPOBAHHE HA TEOPETHYECKOM YPOBHE NO3HAHMUA. OcHOBHEI-
MM METOAAMH IIO3HAHHA HA TEOPETHYECKOM YPOBHE ABIAIOTCH MOJEIHPO-
BaHUE U MBICJIEHHBIN 3KCIEPHUMEHT.

B ocHOBe Bcex (DU3MYECKUX TEOPHil M 3aKOHOB JIe:KaT uealbHbIe MoJe-
au o0sekToB. Hanpumep, kinaccuueckasa MexaHuxa Herorona mocrpoesHa
IS MOJETH «MAaTepHAIbHAA TOIKA» .,

3aKOHBI M3MEHeHHMHA IapaMeTpPOB COCTOAHMSA rasa (JaBiieHHs, o00béma
H TeMIIepaTyphl) 3aNMCAHKI AJ5 MOAEIH «UAeabHBINA rass, T. e, IJIA TaKo-

— ____  _ TO0Traza, pa3MepaMH MOJIeKYJ KOTOpO-

./ »»HanoMHHM, =uTo MaTepHaTbHAR o W HX B3aHMOJEHCTBUEM MOMKHO
TOUKA — 3TO TEJIO, PABMEPAMH KOTO" npesebpeys.
DOTO MOKHO IpeHeGpeysb B yCIOBAAX B mnpomnecce HAKOIUIEHUS 3HAHUHN
JaHHOM 3aaTH. ¥ COBepIIeHCTBOBAHHUA SKCIIEPHUMEH-
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TANbEHOH 6a3bl MPOMCXOAMT VCJIO0KHEHWe MOoje-
Jgei. Hanpumep, ecom cHauana 6BLI0 3amMcaHo
VPaBHeHHe, CBA3BIBAIONIEe NapaMeTphl COCTOSA-
HUSA UJealbHOT0 rasa, To MO33Ke B 3TO ypaBHeHHe
BBEJIH IONPaBKH, YYUTHIBAIOIIWe DasMepbl MO-
JIEKYJ ¥ MX B3aMMOJeHCTBHe, U IIPUIIJINA K yPaB-
HEHHIO, ONIACHIBAIOINEMY MOBeieHue 6oJiee ClI0K-
HOM MOJeNN — «PeayIbHBIN rass».

PasBuTHe mpeAcTaBieHUME O CTPOEHHM ATOMA
TAKYKe CBA3AHO ¢ VCIOKHEeHHeM Moxeaeit. ITep-
BeIM B 1903 r. npeanoKuI CBOIO MOAEIHh ATOMA
Tx.-J1. TOMCOH, KOTOPHIH OPEACTABIAN ATOM B
BHJIE IIapa ¢ PABHOMEPHO PACHpeeIEHHBIM IO
BceMy 00BEMY MOJOMHUTENILHEIM 3apAfOM ¥ Ha-
XOAUBIIMMMCH BHYTPH HEro OTPHIATEILHO 3aps-
JMEHHBIMHM 3JIeKTpoHaMu (puc. 11a). 9ra mogens
00'bACHANA U3BECTHRIE B TO BPEM#A ABJIEHUS IIPO-
BOAMMOCTH M BJEKTPH3AI[HH,

ITocxne Toro xak D. Pezepdops IPOBEJ OILITEI Puc. 11. Monenu atomos:

110 06Ty UeHHIO G-9ACTHIAMHA TOHKOH MeTa/iuue- 9 1OMCOHa;
ckoit poneru, B 1911 r. o= cozgan Gonee CI0K- GrxPeascbopn
HYI0 MOJeJib aTOMa, HA3BAHHYIO ILJIaHETADHOM.
B sT0it MozesM B IEHTPE aToMa HAXOAMTCH MOJOKUTEIBHO 3apAIKEeHHOEe
AP0, & BOKPYT HEero BPAIlaloTCA OTPULATENbHO 3aPAKEHHBIE 3JIeKTDOHEI
(puc. 116). Ho ara momenb, oO0BACHAA PAA 3JeKTPHYECKUX HBJICHUIL,
He II03BOJIAJIA IOHATE IPUYUHEY YCTOHIUBOCTH aToMa. Beb IpH ABMMXKEeHHH
3apHMKEeHHbIE YACTHIBI — BJJIEKTPOHBI — JOJMKHBI HMBJAYYaTh BHEPIHI0
¥ PAHO HJIM MO3HO yIacTk Ha A1po. B aroM cayuae atom pacnanca 6sl, Ox-
HAKO0 HAYEro 1noJo0Horo He IpOMCXOqNT.

Mogens Pesepdopaa 6sula ycoBepIIEHCTBOBAHA JATCKUM (DUBHMKOM
H. Bopom. B coorsercrBru ¢ mojensio Bopa ajeKTpOHEEI, HAXOAACH B ATOME
Ha CTAallHOHAPHBLIX OPOMTAX, HE U3JIyYalOT M He IOIJIOIIAIOT SHEPTHI0. JHep-
rUdA JIeKTPOHA MEeHAETCA IIPH [Iepexojie ¢ 0JHO opbuTel Ha apyryio. C mo-
MOLIBIO TAKOH MOJEJIM CTAJI0 BOBMOXHO 00bACHUTD YCTONYUBOCTL ATOMOB.

Ha npumepe cosgaHua Mofesiedl ATOMa Mbl BHAHM, YTO 3KCIEPUMEHTHI
TIIOKAa3BIBAIOT OIPAHUYEHHOCTD TOW HMJIM MHOM MAeaJ bHON MOJENH, HO B pe-
3yJIbTaTe MX MOJieJIb PA3BUBAETCA H COBEPIIEHCTBYETCH,

B psaje caydaeB [/IA U3YUeHUS OPUPOALI 00LEKTOB MJIM IIPOIECCOB MC-
TIOJAB3YIOT MOJAENHW-aHAJOTHH. AHAJOrUA MO3BOJISET HA OCHOBE YCTAHOB-
JIEHHOTO CXOACTBA OJHHX CBOMCTB 0G'BEKTOB JIeJIaTh BEIBOJBI O CXOJCTBE
Apyrux ux cpodcTB. Hampumep, mupepaanzckui yuénwiit X. I'foitzere
(1629—1695), BriABHUB 06IIIHe CBOKCTBA 3BYKA ¥ CBETa, TAKME KAK OTDAYKe-
HUe, HpeJoMIIeHue, WHTephepeHINaA, AUDPAKINA, IPUIIET K BBIBOLY, UTO

6
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cBeT HMeeT BOJHOBYIO IPHPOAY. B aTOM ciyuae 3ByKOBbIe BOJIHBI CIIY AN
MOZeNbI0-aHAJIOTHel AA CBeTOBBIX BOJH. Mexanuueckue rosebaHusa mMo-
I'YT CHYIKHTH MO/IeJIbI0-aHAJIOTHell aIeKTPOMAarHUTHRIX KoJebanuii. Yera-
HOBUB CXOJCTBO YPABHEHMI, ONIMCHIBAIOIIMX MeXaHNYEeCKUe U 3JIeKTpoMar-
HUTHBIE KOJAe0aHuA, MOKHO 10 aHAJIOruM ¢ (hopmysioil nepuoza Koaebanui

NpyKuHEHEOr0 MasgTHuKa: T = 21 f % — sanucaTh GOPMYJIY IIEPHOAA BJIEK-

TPOMATHHUTHBIX Kosebauuit: T = 2nVLC.

MBICNIEHHbBIA KCNEPUMEHT. TeopeTHuecKoe MCCIeA0BaAHUAE MOJEIH M0-
3BOJAET NepexXouTh OT pealibHBIX 00BEKTOB U Iponeccos K HIeaJIbHBIM
MOJIeJISIM, ZefiCTBHEe ¢ KOTOPLIMH IIO3BOJIAET MOJYYHUTEL Pe3yJbTAThI, IPH-
MEeHHMBIE K PeaJIbHEIM obbexTaMm.

MeicIeHHEIH SKCIEePHUMEeHT — 29TO NO3HABATEeJIbHBIN NMpoIece, BOCCo-
3AA0IIUI CHTYAIHI0 DeajIbHOTO JKCIEPHMEHTa M OCYIIecTBIAeMBbIH
€ TTOMONIBI0 HASATBHON MOJIEJIH.

BrepBsie TEpMHH «MBICIEHHBIM 9KCIEPUMEHT» BBEN B Hayry 3. Max
(1836—1916), aBcrpuiickuii husukr 1 punocod. OH rOBOPHI, UTO KaXKIBIN
YeJIOBEK MOJKET MBICJIEHHO CO3JAaTh TY HJIM HHYIO CHTYAILWIO, BHITOJHHUTL
onpenenéHHbIe YMCTBEHHBIE NEUCTBUS U MONYYHTH Pe3yJbTAT, KOTODBIA
OyZeT COOTBETCTBOBATH Pe3yJIbTaTy B PeaJbHOM KU3HHU.

B smoxy AHTHYHOCTH y4€HbIe IPUIePIKABAIACE MHEHH S, UTO HE Deasb-
HBEIE 9KCIIEPHMEHTEI, & HMEHHO MBICJEHHLIE ABJIAIOTCA €IUHCTBEHHO BEp-
HBEIMH MeTOJaMU NI03HAHUA OKpysKaiomero mupa. Hanpuwmep, I'epon Anex-
candpuiicxuir (I B. 1o H. 3. uiu I B.) onucan MHOTO PA3THYHEIX N300peTEH-
HBEIX UM DAPOBLIX ¥ BOAAHBIX YCTPOMCTB U ABTOMATOB — IHEBMaTHUECKHE
[BEPH, IOMKAPHBIH HACOC, BOAAHOW OpPraH, TepMocKoIn, cudoH, npoobpas
napoBoi TypObuHsl 1 T. 1. (pue. 12). Ho Bcé 9T0 OH TOJBKO ONHCAT, HHYETO
He CHEeJIAB Ha IIPAKTHKE,

I'. Tanuneit TpEMeHAN MBICJEHHOE BKCIEPUMEHTHPOBAHME KaK MeTo[,
eCTeCTBeHHO-Hay4YHOI'O MO3HAHHUA [IPH H3YYeHHWH 3aK0OHOB IABHHEHHA. HBY‘
yas ceoboxnoe nageaune, lanuaeit onucas caeAyIOINUI MBIC/IeHHBIN SKCIIe-
puMeHT. IIpeamosoyxuM, 4TO ¥y HAC €CTh NyLIeYHOoe AP0 B MYIIKeTHas
nyas. Eenu caurars, 9To TAMKENIBIE Tesa nagaoT 6eicTpee IErKUX, TO AZPO
JOJIKHO IafATh ¢ HOJBINel CKOPOCTEIO, & MYIIKeTHAS YA — C MeHbIIei,
IIpu mageEuu COegUMHEHHBIX BMeCTe NYJIM W ajapa O6onee TAKENOe Teno
NOJIKHO YCKOPATHE MeHee TsaKEn0e, a MeHee TsiKénoe 3amMenIATe Ooyee Ta-
skégoe. [onyuaeresi, 4To Yy HOBOI'O Tejla CKOPOCTE JOJKHA PABHATLCA CPell-
HeMy apu(MeTHIeCKOMY CKOPOCTEeH A/Pa U MyJIKM X HOBOE TeJIO JOJIMKHO Ia-
AaTh CO CKOPOCTBI0 MEHBbIIell, 9eM CKOPOCTE OJHOH M3 ero COCTABHBIX Ya-
creir. Takum oOpasoM, BOZHHKAeT IPOTHBOpeYHE, M3 KOTOPOI'0 MOMXKHO
cenaTs BEIBOJ, YTO BCE Teja ajaloT ¢ OAUHAKOBON CKOPOCTHIO.
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Puc. 12. NoxapHbii Hacoc (), napoeas mawwuna (6) lepoHa AnexcaHapHicKoro
(peioHcTpykuMa)

B coBpemeHHON HayKe MBICIEHHBIH SKCIEPUMEHT HMCIOJbL3YeTCH IIPH
H3YYEeHUH ABJIEHHUH, IPOHCXOAAIIHNX ¢ MHUKPOODBEKTAMM, HEJOCTYIIHBIMEA
HENOCPeJACTEBeHHOMY HaOJIIASHUIO,

A. DitHmTeifH npm paspaboTKe TEOPUH OTHOCHTEJNBHOCTH HpHberas
TOJBKO K MEICJIEHHBIM 3KCIEPHUMEHTaM, IIOCKOJbKY PeajibHbIe B TO BpeMs
IpPoBecTH OBIJIO HEBOSMOKHO. XO0POIIO U3BECTHLI TAPAZOKCH] TEOPHHA OTHO-
CUTEJIbHOCTH, paspelleEHe KOTOPBIX OCYIIECTBIASETCH C ITOMOIILI0 MEIC-
JIEHHOTO 3KcHepuMeHTa. K TakuM mapagoKcaM OTHOCHTCH, HAIpUMep,
«napajokc OausHenoe» (pme. 13). IlpeacraBum, wTo KHBYT ABa OpaTa-
6smmsnena — Baua u Ilera. Baua orupasisercs B JaléKoe KOCMHYECKOe
nyTeniecTsue Ha Kopabie, cocobHOM DPA3BHBATH CKOPOCTH, BIMBKYIO K
ckopocTH ceera. ITera ocraérca goma. CymecTByeT TaKk Ha3bIBaeMBblil ag-
dexT 3aMeJIeHUA BPpEMEHH, T. €. [10 OTHOILIEHHIO K HABIIOKaTe 0, HaX 0L a-
meMycs Ha 3eMmJie, BpeMsa Ha KOCMUYeCKOM KopalJie TeuéT Me/iJIeHHee, YeM
uHa 3emae. ITosromy Banda, BepHYBIIMCH HA 3eMJIIO, JOJKEH YBUAETH, YTO
Ilers cocrapuica cuiibHee, yem oH. C Toukw 3peHus Banu, ta cucrema or-
cuéra («KOCMHYIeCKHH Kopabib»), B KOTOPOM HAXOAHUTCA OH, HEIIOABHUIKHA,
miA Hero asukercs ITera. Tloaromy nocrapers cuisHee qossked Bans., Ha
caMoOM JeJie cTaplie cTaHeT JedcTBrATeNnbHO IleTs, MOCKONBKY CUCTEMBI OT-
cuéTa «3eMyIA» M «KOCMIYeCKHIl Kopabiib» HeJIb3s CYUTATH PABHONPABHBI-
mu. Kocmuueckuit kopabis He SBAAETCS MHEPUHUATILHOMA CHCTEMOM oTcuéTa:
OH TO YCKOpAETCH, TO 3aMeJIAEeTCs, TO MeHsAeT HallPaBJIeHHe [BUKeH N,

PaccmoTpum B KadecTBe NpUMepa CJAEAVIOIIMIA MBICIEHHEIH aKcHepu-
MEHT, KOTOPBLIH BBl IPOBOAMIMN Ha ypoxax (GUIHKHU OPU U3YUEHHHM I'HADPO-
craTH4Yeckoro jaasjeHud. IIycTe B HeKOeM cOCVIe HAXOAHTCA YKHIKOCTH
IIOTHOCTBIO P, BeIcOTa cTojba uakoctu — k. HeolGxogumo moayduTn
dopMyIy AaA pacuéTa SJABICHUA KUAKOCTH HA JIHO COCY/14, IIOIAAbk KOTO-
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Puc. 13. ¢«llapagokc 6113HeU0Bs: KOCMOHABT, BEPHYBLIMHCA Ha 3eMNi0, MONOXKEe CBOEro
bpata-6a13Hela, ocTasaslerocs aoma

poro S. Iyt 9TOro TyTEM MBICJIEHHOI'O 3KCIIEPUMEH-

TA YCTAHOBHM B3aBHCHMOCTHL JAaBIEHHWA KHIKOCTH
P Ha JHO COCY/Aa OT BEICOTHI €€ cToJI0a 1 OT e€ MJIOTHO-

hf ; cru, ITocTpouM Mozmess 00beKTa IPUA YCIOBHAHM, YTO
S JKUAKOCTL Hec)kuMmaeMa (T. e. eé IIIOTHOCTh He 3a-

P E S BHCHT OT BBICOTHI cTONOa 1 .ﬂmrsie'rcﬂ NOCTOSAHHOH
MBIC/IEHHOFO 3KCTIEPH- BEJIMYMHOM) ¥ YTO HA CTOJE MAJIOH BEICOTE, KAK BEI-
MEHTa N0 pacyéry cora cToaba KHUIKOCTH, VCKOpPeHHue cBOOOLHOrO ma-
RAB/IEHUSA MUAKOCTH neHus He uaMensaercdA. [[ya ynobcTBa BEIYHCISHAR
Ha gHo cocyaa BO3BMEM EMKOCTH NPaBUJIbHON MOPMEI B BUE NpH-

MOYTOJIBHOTO Napajuienenunesa (puc. 14).
HeitcTBus, KOTOPBIE MBI COBEDIINJIN IPH MOJIeJIMPDOBAHNAY, HA3BIBAIOTCH
abcrparupoBanuem. Mur abeTparapoBaanch, OTBJIEK/INUCH OT HECYII[ECTBEH-
HBIX CBOMCTB 00'b€KTA HCCIEeJOBAHHUSA, T. €. He OyJAeM HMX YyYHTHIBATH IPH
aHAJIH3E MOJIEJIH,
Tasee BEIBeAeM (HOPMYJay: AABJIEHHE P IO ONpPEJIeJIeHUI0 PABHO p = E.

rae F — Bec skujakocTH, S — IUIOMIAAb AHA cocya. Bec noxoAIenca »ui-
KocTH paBeH: F = mg; Macca KEAKOCTH pasHa: m = pV, rae V — o06sém
SKHIKOCTH, a p — ioTHocTs. Orryna F = pVg. IlogcraBus 3T0 BRIparkenue

pVg
B (hopMyTy JaBjIeHHSA, 0IydaeM: p = < = pgh.
Taxkum o6paszoM, MBI DOCTPOUIH HUIEANTLHYIO MOJEIb PealbHOIO 00beK-
Ta, ONpeeNuIN MAeaTHu3UPOBaAHHBIE YCI0BHA QYHKIMOHUPOBAHUSA MOAe-

/
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JI¥, OIPUMEHMJIM M3BEeCTHBEIe B HAYKE 3aBUCHMOCTH MEKAY BeJHYHHAMH
¥ IOJIYYHMJIIA HCKOMBINA De3yJIbTAaT.

MATEMATMHECKOE MOLENIMPOBAHME. B coBpeMeHHEIX HAYYHLIX HCCJIe-
AOBAHMAX BCE IIMpEe NPUMEHAIOT MaTeMaTHYeCKOe MOJeJUpOBaHHUE, Xa-
PaxTep U Poab KOTOPOTO MEHAJHCH IO Mepe Pa3BUTHA MATEeMaTHKH,
MaremaTHueckoe MOZEAHPOBAHHEe — 3T0 3aMEHa MCXOIHOro 06m-
€KTa ero MaTeMaTHYeCKOH MOJeJbI0 U JaJibHeHIllee H3ydYeHue eé ¢ 1o-
MOIIBI0 MATEMATUYECKMX MEeTOLOB, B TOM UYHCIE C HCHOJIL30OBAHHUEM
KOMIIbIOTEPA.

Maremarnueckoe MOAEJIHPOBAHNE CTAIM MCIOJB30BaTh eIé B [IpeBHEM
MHupe, cHadYasaa B GU3UKe ¥ acTpoOHOMHAU. Torna NosgsBUIKCh IOHATHSA YHUCIa
M (pUI'yphbl, ABJAIONMEcd SHAKOBHEIMH MOJEJNAMHM pealbHBIX O0BEKTOB.
B nanpmeiimmeM ¢ pasBUTHEM MaTEeMATHKH MATEMATHYECKHE MOJENH IPH-
MEHAJVCH IPH OIMCAaHNY OMIUPHYECKH YCTAHOBICHHEIX 32aBUCHMOCTEH!,

B XVII B. 6n1arogapa paboram HeioToHa U osiBaeHuno quddepeHnnaNs-
HOTO M WHTErPalbHOIO HCUHCIEHHS CTAJO BO3MOMKHBIM CTPOMUTH Oolee
CIIOKHBIE MATEMATHYECKHAE MOJEIH.

Asrop «Bceobmien reorpagpuu» (1650) mupmepnammeny 5. Bapénuyc
(1622—16507?) BnepBele BRIIEJIMI B CHCTEME 3HAHUA 0 3eMe reorpaduio
KaK HayKy, HOCTPOEHHYIO Ha OCHOBE 3aKOHOB MATeMATHKM W (DHU3MKH,
B OIPOTUBOBEC MPEJCTABJICHHAIO 0 Treorpaduu Kak ob onucaTels-HOM HayKe.
C aroro BpeMeHn MaTeMaTHKAa CTAJA IPUMEHATHCH HE TOJILKO JJA U3Mepe-
HUI, HO ¥ AJA BEIBeJeHUA DOPMYJI, OTPAKAIIUX IPONEcChl B3auMoeit-
CTBUS Mex{y PASHLIMH IPHPOJAHBIMM TEJAMH.

CTOPOHHHKOM BHEIDEHHS MATEeMATHUYECKOTO
MOJIeTMPOBAHAA B (PUBHIECKYIO reorpaduio U reo-
soruwo b1 1 JlomorocoB (puc., 15), npuMeHuUB
ero I8 KOJIMYEeCTBEHHOH OIeHKH aTMochepHbIX
apneHnii. B XIX B. mupoxoe npuMeHeHEe MOJIY-
YHJIHA (PUBUKO-MaTeMaTHYeCKHe MeTOALl Hayde-
HUHA KJIMMAaTa U MarsuTHOTO nojig 3eMan, obpa-
30BAHHUA ¥ Pa3BATUHA 3eMHOI MaTepHH.

Mo XIX B. MaTeMaTH4YeCKOe MOAEINpOBa-
HHE 3aKJII0YaJOCh B CO3AHUHA MATEMATHYECKOI'0
ONMCAHKUA IPOILECCOB, NIPOHUCXOAANIUX B IIPHPO-
Ze, B BUJe (hOpMyJ U YPAaBHEHUH, KOTOpLIE HC-
MOJIB30BAJIMCH JIJIS BBINOJHEHUS HeoOXOXUMEBIX Puc. 15. Jl. C. Muponons-
pacuéToB. ckuit. Moprper Muxauna

Bacuneesnua JlomoHoco-
pa. 1787 2.

B XIX B. maTemaTuuecKue MofesH, MOCTPO-
eHHbIe Ha OCHOBE IIpe[CTaBJIeHHM O XapaxTrepe
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¥ cBOMcTBaX (hU3HUYECKUX SBJIEHHH, HAYaJIHW UCIOJb30BATECA AJIA IOJIyve-
gus BeiBoA0B. Tak, B cepenune XIX B, Makcresi, nayyas 3JIeKTPOMATHUT-
Hble ABJIEHUA, pazpaboTasn Teopuio, 00BACHAINIYI0 9TH ABnenud. Paccma-
TpHUBasA 3JEKTPOMATHHUTHOE B3AMMOJENCTBHE, OH BBE] IeOMETPHYECKYIO
MOJI€JIb CHJI B BUJe CHJIOBLIX JUHHUH ajleKTpUYecKoro nojada. MaremMaTuka
[TO3BOJIMJIA MY IIPeAcKa3aTh PaJUOBOJHBl U UX CBOMCTBA, HOCTPOUTE TEO-
PHIO 2JIEKTPOMATrHUTHOT'O II0JI.

Poiabh MATEMATHKHM ¥ MATEMATHUYECKOTO MOJeJUPOBAHHUSA eIné Goiblme
BO3PACTAET B COBpeMeHHOH! (pu3uKe (B TeOPHH OTHOCHTENBHOCTH, KBAHTO-
BOHl MexaHHKe, (DU3NKe 3JIeMeHTADHBIX YACTHI). DTO CBA34HO C TeM, 4TO
coBpeMeHHadA (PU3MKa UMeeT esio ¢ 00'beKTaMu, He AOCTYNHBIMH JIJIA HeIl0-
CPeICTBEHHOT0 HAGJIofieHUd W JIeNarllMMH HEBO3MOMKHBIM IOCTpPOeHHe
HamiaaHoM mMogean. Ilosromy Ge3 NIpUMeHeHUA MATEMATHKNA HEBO3MOMHO
r1y00oKOe IOHUMAHHE CBOMCTB, XaPAKTEPHEIX /15 00beKTOB MUKPOMHDA.

Illupokoe npuMeHeHHE B HACTOAIlee BpeMs MaTeMaTHKa HaXONHUT M
B xumun. Kiaccuueckue MOLENH XMMHAYECKHAX IIPOILECCOB — 3TO ypaBHE-
HndA peaknuii. CoBpeMeHHas KBAHTOBASA MeXaHUKA — APKHA IPUMEP IpPH-
MEeHEHUs COBPEMEHHOM MaTeMATHKY B XHMHM, TAK KAK OHA M03BOJIAeT 005~
ACHUATH MPHPOAY ATOMOB XMMUYECKHMX 2JeMEHTOB U IPEACKa3aTh HoBeJe-
Hue 00pasoBaAHHBIX UMH BEIIECTB B XHMHAYEeCKHX PEAKITHAX.

B dusuke M XUMHH MaTeMaTH4YeCKOe MOJe/IMpOBAHHE OPHMEHAETCS
yKe AaBHO, Tellepb 7Ke OHO INMPOKO HCIOJb3yeTcs M B OMOJIOruM, reoso-
rUH, 9KOJOruH, reorpabun. Haupumep, IpH HCCIAEJOBAHUAX TUHAMUKHA
MOIYAANNNA, IPX MOHUTOPHHTE COCTOAHUA OKPYKaIOIeld cpeabl, MOAEIN-
pPOBAHMU BKOCHCTEM, T€0KJINMATHIECKOM IPOIHOSUPDOBAHKH, IIPOTHO3UPO-
BAHUW TIPHUPOAHBIX KATAKJIM3MOB (3eMJIeTPACeHUH, IyHAMH | T. I1.) ¥ U3~
MEHeHHH re0JIOTHYECKOr'o COCTOAHUA OKPYIKaoIIeil cpebl.

TaxkuM 00paszoM, MaTeMaTHUecKoe MOAEIHPOBAHUE IIPH HCCJIeLOBAHUU
pusngecKux, DHONIOTHYECKHX, xnmnqecrcnx, reorpaHdecKHX M APYTHX

00BEKTOB U ABJEHHUH IPUPOALI IpeJ-
nojaraer CJeAyIoIllee: BhIJAeJeHHe
oBIIMX TIOHATHI; cO3AaHME Mojemnei
H HcCIel0OBAHNAE X C ITOMOI[bIO TOY-
HBIX METO/0B; BhlABJeHHe GQyHOA-
MEeHTAJBHBIX IPHHIUIIOB, JIEMaIuX
B OCHOBE U3y4aeMbIX CHCTEM.

© Bbi 3Haere \ I — —

MeToa MmoaenMpoBaHmA

Ilpomecc Hay4YHOrQ IO3HAHHA
[IpeAnoiaraeT, 4To 4eJ0BEK ONKeH
cBOGONHO BIANETH TEePMHHOIOTHEH,
KOTOpas HBISETCH H3BIKOM HAYKH.
Bor 00 3TOM H DOHAET peYb B claeayIo-

>

» METOoA MbICNEHHOMND 3KCNEPHUMEHTA
MEeTo[ MaTeMaTH4eCcKoro MoaenMposaHus
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} ONPeAe/uTb, YTO NPOMCXOLAUT HA TEOPETHUHYECKOM YPOBHE HAYYHOrO NO3HAHWA

" 0BocHOBaTb 3HAYMMOCTb MbICNIEHHOTO 3KCNepUMeHTa A/if Pa3BUTUA HaAYKH MU
Ha3BaTb UMeHa WéHbIX, NPUMEHABLUKWX €ro Kak MeToq Hay4HOro no3HaHHa

)} MPUBECTM NPUMEPbI MATEMATUHECKOrO MOAENMPOBaHMA B (DU3MKE, XUMMM,
6uonoruu, reorpacuu

1. CpaBHHTe 3MNUPHYECKHIA U TEOPETHUECKHH YPOBEHD NO3HaHKS.

2. MNpuseguTte npUMepPb! HACANBHBIX MOAENEH.

3. BCnoMHMTE U3 KypCa XMMHMHM, Y4TO TaKO€ M30TOfMbl, 3aNULIKMTE CHUMBOJbI NPH-
POAHbIX W3OTONOB BOAOPOAA U KUCNOPOHA, COCTaBbTe (hopMynbl BOAbl, 06-
pasoBaHHOW KaXKAbIM U3 H30TOMOB BOAOPOAA H KHciopoaa. CMoxeTe Niu Bbl
NPeoXUTE MaTeMATHUECKYIO (hopMYNY ANA PACYETa YMC/a BO3MOXKHbIX Ba-
PHaHTOB MOJIEKYJ], 3HAA YACNO H30TONOB KaXKAOro 3neMeHTa’?

4. MNpoyture nputuy O, Kpuenna «HbiotoHOBO 8610KO»:

«— MMocnywaiite, HolOTOH, Kak Bbl CAGNANU 3TO CBOE OTKPbITHE, O KOTO-
POM Tenepb CTONbKO pasrosopy?

— Cam He 3Haio Kak... [IpocTo cTyKHYNo B ronosy...

— Sl6noko cTykHyno? A seab npu3HaiTecs, 370 A610Ko 6bINO U3 MOero
capa...

OHu cTosnu KaXkabii B CBOEM aBope WM neperosapueandch yepes 3abop,
No-coCeackKn <...>.

Ha ppyrov aewb, koraa HbioToH npuwén Ha cBoé uzniobneHHoe mecro,
BeTka 6bina cnunera. 3a 3abopom nop ceoeil abnoHel cuaen cocen,.

— Orppbixaere? — kueHyn coceny HbloToH,

— Yry...

Tak cupenu oHu Kaxkabiv AeHb — HbioToH U cocep 3a 3a6opom. Betku He
6110, conHue 0Bxurano HoloTOHY rosioBy, U €My HHUEro He OCTaBaNoCh, Kak
3aHATLCA U3YUEHHEM CBETOBbIX ABNEHHI Y,

O6bacHKTE, O KaKHX OTKPbITHAX HblOTOHa rOBOPHUTCA B NpUTHE, KAKOE U3 HUX
MMeeT xapaKkTep aMnupuyeckoro o60bLIeHus, a Kakoe — MaTeMaTUYecKoro
MogenvpoBaHua.

5. «Or »uBoro cosepuaHus K aBCTPAKTHOMY MbILLNIEHUIO W OT HEro K MPaKTH-
K& — TaKoB AMANEeKTUHYECKMH NYTb NO3HaHMA UCTUHbL..» (B. WU. Jlenun). Mpo-
MNIOCTPUPYHTE 3TY MOAENDb NMO3HAHKA NPUMEPaMM U3 passiuyHbIX obnacrei
€CTeCTBEeHHbIX HayK — (PU3WKHU, XMMHH, BUONOrUHK, IKONOrHH, ACTPOHOMMH,
hHuanyeckon reorpachum.
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CpaBHHTENbHbBIA aHaM3 3MNHPHYECKOrO W TEOPETUYECKOTO YPOBHSA NO3HAHKWA.

CoBeplueHCTBOBAHME MATEMATUYECKOrOo MOAESNMPOBAHUA B pesynbTare pas-
BUTHS BBIYMCIUTENBHOW TEXHMKHM. . MbICNEHHbIH 3KCNEPUMEHT U MaTemaThyec-
KOe MOJeNnUpoBaHWe y OPEeBHErpevyeckux MHKEHepoB W acTpoHomoB [lpesHero
Bocroka.

§ 4. A3bIK ecTeCTBO3HaAHMUA

A\
;

1. Bcnomuute Mudbonoruueckux GOroe u repoes, YbUM UMeHa HOCAT 3BE3fbl
W nNaHeTbl, (haMUIHK BLISAIOLKXCS YUEHBIX, B Y4ECTb KOTOPbIX Bbinn Hassa-
Hbl XHMUUYECKHE INEMEHTDI, (PU3UYECKHE BENHUHUHDI, PACTEHUS.

2. OBocHyiiTe, ans yero spayam, dapmauestam, buonoram, xumukam, uau-
KaM Hy>XHa CBOSi TEPMUHONOTHA.

3. DNokaxkuTe, UTo A3bIK HAayKK BaM Y>Ke 3HAKOM, U NpUBEAMTE NPUMEPDI TEPMU-
HOB U3 BUONOTUK, XMMKUKM, PU3NKK, PYCCKOro A3blKa, reorpaduu, nurepa-
Typbl.

A3blK HAYKW — CNOCOB OBMEHA 3HAHWUAMM. B nponecce HaAy9HOro 10O-
3HAHUA CKJajblBaeTcsas ocobad TEPMHHOJOIMA — SASBIK Hayku. Hecom-
HEHHO, OH HeoOXoauM ai1a HHGOPMANHOHHOrO O0MEHa, B3aMMOJeHCTBHA
CHeIAANACTOB PA3JIMUHLIX CTPAH, AJIA OOpeJeeHUA U 0003HAUEHUA M3Y-
yaeMEBIX 06HLEeKTOB, ABJeHHH, BeauuuH. [Ipy 8ToOM HY)KHO KOPPEKTHO HC-
[IOJB30BATE €CTeCTBEHHO-HAYUYHYI) TEPMHHOJIOIHIO, 4TO0bI HE JeMOHCTPH-
poBaTE ¢BOIO HE3rpaMOTHOCTHL M HEKOMIeTeHTHocTh (puc. 16). 910 Taxoe
JKe ecTecTBeHHOe TpefoBaHMe, KaKk cOGMIOfeHNe HOPM M IIPaBUJI IIPABOITH-
caHMA B II000M TEKCTe He3aBMCHMO OT TOro, XyA0XKecTBeHHOe 3TO IIPOoM3-
BeJleHue, pe3ioMe, OM3Hec-TLJIaH WK IPHKa3 10 OPraHu3al .

BUONOTMYECKAS TEPMMHONOIUWA W EE OCOBEHHOCTH. Tepmusuoio-
IHUYeCKU# ANNAPAT €CTEeCTBO3HAHHS — 5TO COoYeTaHHe SA3BIKOB OT/eNb-
HBIX €CTEeCTBEeHHO-HAYUYHBIX JUCHUIINH. CHcTeMa HaydHBIX 0003HAUEHUA
B Guos0THH HA3BIBAETCS OMHOMMHANLHON WM ODUHAPHOR HOMEHKJIATYPOH.
Ona ncooabayercd B 60TaHHKe, 300JI0IMMH, MHKOJIOTHH (HayKe 0 rpubdax) u
MHUKpPOOHOIOrUY (HayKe 0 MEUKDOOPTAHM3MAaX) B IIEPBYIO o4Yepenb Ajas 060-
3HAYEHHUS I'PyNI OPraHUu3MOB, CBASAHHEIX TOM MM HMHOH CTENEHbIO POJ-
CTBa, — TAKCOHOB.
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Buonoruueckuit TepMHHE mpeacrasaseT codoi
ABYXCJIOBHOE€ Ha3dBaHMe — OMHOMEH Ha JIaTHH-
CKOM sA3BIKE: MMA pojia ¥ MMs Buja (COMVIACHO
TEPMUHOJOTHUH, IPHHATON B 300JIOTHUYECKON HO-
MeHKJaType; Hanpumep: Homo sapiens, unn Ye-
J06eK pa3ymHbiil) Tub0 UMA Poja U BUJIOBOM
smuTeT (cornacHo 60TAEUYECKON TepMHUHOJIOIMH;
nanpumep: Ranunculus acer, nim Jlwomukx ed-
KUil).

Vnmsa popa Beerga mumeTesd ¢ 60asImoi 6YKBEI,
AM#A BHZIA (BUAOBOH BIIUTET) — BCErjia ¢ MaJeHb-
KO (Zaxe eci¥ MPOMCXOJUT OT HMeHH coOCTBeH-
HOro). B rekcre OMHapHOEe HagBaHWe, KaK IIPaBU-
JIo, nuineTcs kypecueoMm. Hanpumep, B HaAyYHBIX
Kpyrax 3aMedaTelibHyl0 6Gafouky mMaxaoH
(puc. 17a) wasweiBator Papilio machaon, a -
nmoBHUK (puc. 176) — Rosa canina (IIunoBHEUK
cobaumit).

BocnonrayeMcsa BOSMOMKHOCTBIO IIOBTOPHTH *
OCHOBHBIE CHCTEeMaTHUIeCKHe I'PYHINEI — TaKco- Puc. 16, Xamuueckis
HBI, IPDUHATHIE B ODHOJOrHuM, a TakKe NpPHBEIEM NANbI Ha BBIBECKAX
NPUHATHEIE B 9TOM HayKe JATUHCKUE HA3BAHHUA 1 3THKETKax TOBapoB
COOTBETCTBYIOIUX TAKCOHOB Ha IpuMepe Gyporo
MeJBeld, KOTOPOTO HEPEeAKO CYATAIOT CHMBOJIOM

Poccun.
ITapeTso: HuBorHsie Animalia
Tum: Xopioesie Chordata
Knacc: Muaexomuraouiue Mammalia
Orpan: XHUnHeIe Carnivora
CemMeiicTBO: Mezase:xbpn Ursidae
Pon: Meneenu Ursus
Buna: Bypsrit Mmegsean Ursus arctos

OcHOBY He TOJIBKO GHMOMOTHYECKON HOMEHKIATYDPEI, HO H MeIHUIIHMHCKON
TEePMHAHOJIOTHH (AHATOMHYECKOH, (hapManeBTHYECKOH U JIp.) COCTABISAIOT
JATHHCKHEe Ha3BaHWs, KOTOPbIe NHUINYTCA ¥ NOAYMHAIOTCA NMPaBHJAM Ja-
THHCKOH rpammaTuku. OQHAKO 118 KA A0H 0TIeIbHOM OTPACIN MeIHUILHH-

Puc. 17. Mpumepsl bBuxo-
MHHanbHOH BHonorudeckoi
HOMeHKnaTypbl: @ — Papilio
machaon — Babouka ma-
xaoH; 6 — Rosa caning —
LnnosHKK cobaumii
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CKOM HAYKH, HAIDHMED AHATOMMHM, CYIIECTBYIOT CBOM HOMEHKJIATYDHI. 3a
AHATOMWYECKOH HOMEHKJATYPOU CTPOTO CIAEAAT CO3JAHHBIE BO MHOTHX
cTpaHax HalMOHAJbHEIE KOMATETH. Hauamro anaroMu4ecKoil HOMEHKJIATy-
pe 65110 OIOKeHO B 1895 1. B Basese, korjia cobpaBimmnecs TaM A3 Pa3HbIX
cTpal aHaToMbI B3 6onee uem 50 000 HeynopANOYSHHBLIX HA3BAHUN CYMeNH
BeIOpaTh A ynorpebaenns 5600. B 1905 r. na IV KoHrpecce aHaTOMOB B
Tlapu:xe 66111 yTBep:xaensl 5640 TepMUHOR, KOTODBIMH HAJIEMKAJIO IMOJIb-
30BATHCHA MEJUIMHCKMM PabOTHUKAM BCEro MUpa.

TEPMUHONOIUA B XMMHUM W EE OCOBEHHOCTM. JlaTHHCKHE KOPHH, PaB-
HO KaK M IpedyecKue, JeKaT B OCHOBE HA3BAHUH XUMHUYECKHX AJIEMEeHTOR U
XMMHYECKHX BeIlecTB.

B HasBaHMAX ONHUX XMMHUYECKHX 2JIEMEHTOB OTPasKeHbl HX BaXKHeHInHe
ceoiicTBa. Hanpumep, sogopoa Hydrogenium o3HauaeT poKAaolHui BOLY;
kucaopon Oxygenium — posxjalonuii kKuciaorsl; docdop Phosphorus —
HEeCYIHH CBeT.

JIlpyrue aneMeHTHI Ha3BaHbl B yecTh HebecHbIX TeJl niu miageT Conneyu-
HO#t cucreMsl: cesneH (Selena — Jlyna), resnyp (Telluris — 3emnsa), ypax
(Uranius — ¥Ypas) u 1p.

HasBaHW# HEKOTOPBIX 3JEMEHTOB 3aMMCTBOBAHBI U3 JAPEBHErPDEYeCKOM
MHEQOJOruHr: TAHTAJ, IPOMETH, THTAH (3TO MMEHa Iapeii, repoes, 60roB).

OTaesnbHBIE 3JIeMEeHTH HA3BAHBI B 4€CTh YISHBIX: MeH/eJIeBHii, KIODHii,
sHINTEeMHUH, pesepdopaAHH U Ap.

U saKoHeN, YaCTh HA3BAHUM DJIEMEHTOB HMEIOT reorpauuyecKre KOPHH:
pyrenmnit (Ruthenia — narurckoe Hassanue Poccun), morenuii (Lutecia —
JTaTHHCKOe HasBaHwme Ilapmxa), GpaHIui, repMasii u T. X,

HasBaHUA XUMHUUECKUX COeJMHEHHH 00pasyrTcsas B COOTBETCTBHH C
MeKAYHAPOAHOH HOMEHKJIATYPOH, OCHOBEI KOTOPOM Bhl M3y4aJlH B Kypce
XHMUH,

Bort cxema, o KoTopoi o6pas3yloTcsa Ha3BaHUA OKCHUIOB!

€080 «OKCUd» + Ha3BaHue siemeHnma 6 podumenvrom nadedice (+ cme-
NneHb OKUCAeHU, ecl OHA NepeMeHHa).

Hanpumep: okcug satpus — Na,0, oxcan amomurua — Al,O;, oxenp
docpopa (V) — P,0,. OueBuaHO, BBl 3aMETHJIH, YTO XAMUA 'OBOPHT Ha3Ba-
HUAMH BeIecTs, a nummer — (GOpMyJIaMuA. DTO TOKe A3BIK XUMWH, TOJIBKO
A3b6IK QOPMYJ M XMMHUYECKHX YPaBHEHHH.

Hassanua 0CHOBAHHUI 00pasyIOTCA CIeAYIOMIUM CIIocoboM:

cn0680 «zudpokxcud» + Hazeéanue memasna 6 podumenbHOM nadeiice

(+ cmenenn oxucneHus uau 3apad LOHA Memala, eciu OHU NepemeH-

Hble).

Hanpumep: runpoxcun sHarpus — NaOH, raapoxcup xenesa (IT) —
Fe(OH),, ruapoxcun xenesa (11I) — Fe(OH);.

I
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Ha3zBagusa HEOPraHHYECKHMX BEINECTB, OTHOCAIMMXCH K KJACCY COJIeH,
o0pasyioTca B3 ABYX CJIOB:

JLAMUHCKOe HA36aHUE AHUOHA KUCIOMHO0Z0 OCmamika + Ha3éaHue Ka-

muoHa 6 podumenvrHom nadedxce (+cmenerb OKUCAEHUA UNU 3apAad UoHA

MEeMmania, ecau OHu nepemennbie).

Hanpumep: xnopun satpus — NaCl, kapbomar kanenua — CaCOg,
cyibdar xenesa (II) — FeSO,, cynsdar xeneza (III) — Fe,(S0,),.

CUCTEMA EAMHWLU U3MEPEHHWUA DU3IHUYECKUX BENWYHH. MBOorme noua-
THAA — TEPMHHEI €CTECTBEHHO-HAYYHEIX JAUCIHUIIIHE KPOME KadyecTBeHHON
CTOPOHEI (CoZep:kaHHe, CMBICH IOHATHH) XAPAKTEPH3YIOTCA M KOJIHYe-
CTBEHHO — 4Yepe3 CHCTEMY eIHHHI, npexe Bcero dpmusmueckux. Ha X1 Ie-
HepanbHON KOH(Mepennum mo Mepam u Becam (Ilapmx, 1960) yuyénsnie
OPHIILIHE K COIVIAIIEeHHIO 00 HCIONL30BAHUYA €IUHONW CHCTEMBI eHHHLL H3-
MepeHHs (HU3HUECKHUX BEAHMYHH, W TOTJA e oHA Obina npuHATa. Kak BBI
3uaere, MexayHaponHas CHCTeMa eMHUI[ HOCHT COKpaIéHHOEe Ha3Ba-
Hue — CH (81, anza. International System; ¢p. Le Systeme International
d’Unités — Cucrema HuarepranuonassHas). HeKoTopele Hocieayoliae
KoHbepenunu BHecsu B CU psan namenennii. Tak, XIV I'eHepanbHas KOH-
tdeperniusa 1971 r. Brecsia B CH, B yacTHOCTH, €[JHHAIY KOJHYECTBA Bellle-
CTBa — MOJIb. BOJIBINAHCTBO cTpan mupa npuasanm cucremy CH B kauecTBe
OCHOBHO#, HCKJIFOUEHHE IIOKa COCTABJIAT TpH rocynapcrea — CIIA, JIn-
6epua u MbsaEMA.

B CHU uifpaHsl ceMb OCHOBHEIX efuHMUIL (Tabu. 1) GHsnyecKuX BeJIMYHH,
OCTAJILHLIE ABAAITCS IPOASBOLHLIMHA.

OcHOBHEIE eIHHMINLI — 5TO €AMHHILI, KOTOPEIE HMEIOT HE3ABACHMYIO
PasMepHOCTh, T. €. HA OXHA M3 OCHOBHEIX eJIMHMAI He MOXKeT ObIThH IOJIY-
geHa U3 ApPYrux (K HAM OTHOCATCH KHJIOI'DAMM, MeTp, CeKVHJa, ammep,
KeJIbBHH, MOJIb B KaHjena).

Tasmmna 1
OCHOBHbIE EWHULLbI DU3HUYHECKHUX BESTUHKUH B CH
i Haszsanue O6o3naueHne
eAHHHLbI H3MEPEeHHA EAHHHLbI H3MEPEHHA
BenununHa
MeXayHapoa- MeXayHapoa-
pycckoe oo pycckoe | i
| orana MeTp metre (meter) M m
| Macca kuunorpamm | kilogram K kg
Bpensn CeKyHIA second ] s

EcrecTBo3HaHWe W METOAbI NO3HAHKA MHpa
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OrxoHvaHue maba. 1

i Hassanme 0O6o3HaueHune
: efiIHHMLbI H3MepPeHHA eAHHHLUbI H3MepPeHHs
—— | ; MeXxayHapon MexgayHapoa-
| Cuna Toka amMmep ampere A &,
TepmoguaamMuye- |
CKAfA TeMIIePaTypa | KeJIbBUH | kelvin K K .|
| Cuna cera | Kamzena candela B Kl : cd
Konuuectso Beme-
cTBa mole MOJIb mol

MOJIb

IIpoussognsie exuaHNs! (Tabx. 2) — 5T0 eAUHUANEL, KOTOPHIE TIOJIYYa-
I0TCA U3 OCHOBHBIX C NOMOIINBIO UX YMHOMKEHHA H HeJIeHHA.

Tasmuira 2
HEKOTOPbBIE NPOU3BO/AHLIE EAUMHWULBI DU3UYECKUX BENUYKUH B CH
Hassanue eguHHLbl | O6o3HaueHHe i '
|
Rl H3MepeHus __eAMHMUbI H3MepeHHa | Bat e
pycckoe B inni pycckoe = TorAYHA
| poaHoe | poaHoe
Temnepa-
TYpa 1o
| mikane -' rpagyc degree
| ILleascusa ] Henscun | Celsius °C °C K
‘ Yacrora | repr | hertz I'o Hz | et
i Cuna : HBIOTOH newton H ' N CKremec?
OHeprusi | AXKOYIb jovle Hox J H-M=xr-m2-¢2
Mom-
HOCTH BATT watt Br w /e =krem2.c3
IDasnedne @ nackanes  pascal Ila Pa H/M2=xr-m1l-¢2
Dnexrpu- | '
yeckuit f '
3apan KYJI0H | coulomb Ka : C | A-c
PasHocTh | | | |
IOTEeH" /K =
HAJIOB BOJBT volt B Vv =Kr-m2-c-3-A-1
Conpo- B/A =
oM ohm Om Q =Krem2.c 3. A2

THBJIEHHE |
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CH onpepensier Takke Habop npucrasok. [Ipucrasku (Taba. 3) ucnosnb-
BVIOT mepej Ha3BAaHUAMH eguHEWI. OHHM 03HAYAIOT, YTO €AUHHIY HYXXHO
YMEHBIINATE WK YBEIUIUThL Ha HECKONbLKO NOPAAKOB, T. e. B 10, 100, 1000

H T. 4. pas.
Tasmmna 3
MNPUCTABKW ANA AECATUYHbLIX, AONbHbIX U KPATHbIX BENTUYWUH
Mpucraska | 0603HaueHHe NPUCTABKH
Muomurens .
pycckaa MexayHapogHas pycckoe  mexgyHapogHoe
1012 | Tepa tera T T
- ——— '7 _— — — i _—— — —
10° : rura giga | T G
108 | mera mega M M
108 | KHIO | kilo K k
101 presen ' deci 1 d
10-2 caHTH centi c c
10-2 MUJLTH milli M m
10-8 | MHKpO micro MK T
H n

10-° HAHO nano

Kak BmI 3HaeTe, HM3y4YeHHe ecTe-
CTBEHHBIX HaVK Benérca ¢ HCIIOJNb-
30BaHMEM ﬂpe,ﬂ.'MBTBOﬁ TEPMHUHOJO
M.

© Bbi 3HaeTe

O HeoOXOZHMOCTH IPHMEHEHHA
cHenyaJbHLIX TEPMHHOB H NOHATHH
Np¥ OCBOEHHWH 3aKOHOB W TEOPWH BEHI
y3HAETe H3 CcJeayolero maparpada.

—>

YTO A3bIK HAYKH — 3TO cnocob HHd)OpMaI.I.HOHHOTO obMeHa 3HaHWAMH

Kak1e 0coBeHHOCTH XapakTepHbl onsA TepMUHONONMH B XHMHH

|3
b KaKue 0coBeHHOCTH CYWEeCTBYIOT B BUONOrUUECKOH TEPMHHONOTHH
b
4

yTo npepcrasnseT cobon MexayHapogHas cHCTEMA eAWHHML M3MEPeHHs hu-

3HYECKHUX BENTHHHH

Ectecteo3HaHne W METOAbI NO3HAHWA MWpa
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© Bbi moXxeTe -

) cchopMyNMPOBATH, YTO TAKOE A3bIK HAayKH, Kak OH (hOpMUPOBAsICA U YeM OT-
SMUAETCS TEPMUHONOIUA B DU3HKE, XHMUM, Bruonoruu

} OOBACHWTb, KAKHE A3bIKM NOCNY>KWUIM OCHOBOH OIS HAayYHOW TEPMUHOJOMMK
M Ha KaKoM f3blKe AOKTOP BbINWLWET BaM peuenT NIeKapcTBa, ecau Bbi 3a6o-
neete

} Ookasartb, uto cucteMa CU — euwé ogHO JoCTWXXeHWe yenoBeyecTsa, NoOMo-
raloliee y4éHbiM Bcero Mupa obuarbes W noHMMars apyr apyra

1. Haigute owubKu B cneqyiolnx OTPbIBKaX M3 IMTEPATYPHbIX NPOU3BeeHHUH
W CpeacTB MaccosoW MHhOpMaLHK:

a) «[poussoauTeny AOMKHBI YKa3blBaTb Ha KaXkKaoW ByTbiake cnUpTHOro
UHpOpMaUUIo O cofep’kaHuu BpegHbix Bewecte. Hanpumep, Ttak: «3Jrta-
Hon — 0,03%, stunoebiit cnupt — 40%...» v Tak ganee — BcsA Tabauua
Mengeneesa» (13 razertol «Komcomonbckas npasaa»);

6) «On nutancs Tonbko nebepolo, cobupas ropbKMi 3naK Ha MONAX»
(A. Nagunckui. «Mocnegruin nyte Bnagumupa MoHomaxas);

B) «TsmKénan, obHUTas KOHCKOM LKYPOH, ABEPb OPTbl NPUNOAHANACH B Ha-
KNOHHOM CTeHe; Co ABOpa X/biHyNa BosiHa napa...» (B. Koponenko. «Cokonu-
Heup);

r) «[1o cnoeam yuéHbix, B OTAMUKME OT 3eMNH, rAe AONA AHOKCHAA yrnepoaa
8 atmocoepe He npesbiwaet 0,04%, 8 armocthepax Mapca u Berepsi ero ro-
pasgno 6onbiie — okono 95%. ObHapy»KeHHbIH YKe 31eMEHT, CKOopee BCero,
ABNAETCH M30TONOM AWoKcupaa yrnepopa. Hanomuum, uto u3otonbl — 3710
MOYTH TE K& XMMHYECKHUE 3/IEMEHTbI, YTO M MX ODbIYHbIE aHanorM, OAHAKO Y
M30TONOB OT/IMYAETCA KONMYECTBO HEMTPOHOB B AApax MONEKY/, KOJIMYECTBO
»Ke 3NeKTPOHOB TaM OMHaKoBO» (C caiTta novosti-kosmonavtiki.ru).

2. Pasgenvte chopMynbi CegyiolMx BEWECTB Ha TPH Kiacca — OKCHAbl, OCHO-
BaHUA, COMM, AaWTe KKAOMY COefMHEHUIO Ha3BaHue U 3anvwwuTte ero: CuO,
KOH, Ca(NO,),, CO,, FeCl;, Mg(OH),, Cu(OH),, SO;, Na,CO..

3. 3anuiuMTe CHMCTEMATHKY WHNOBHWKA C YKa3aHWeM KaXK[A0W TaKCOHOMeTpHue-
CKOW rpynnbl Ha PYCCKOM W JIATHHCKOM A3bIKax, MCnonb3ys pecypcbl UHTep-
HeTa.

4. MNpueepHTe npHMepbl CTHAMCTHYECKHX OLWKBOK, KOTOpbIE AONYCKAETE Bbl MK
BalLK OAHOKNACCHUKU MPU HEBEPHOM MCNO/Nb30BAHUMU A3bIKA (IU3UKU, XUMHWH,
Buonoruu.

/

36 - asal



3HaHusa No MOPMdONOrHH W 3THMO/IOTHH — OCHOBA B OCBOEHMH MpPeaMeTHbIX
A3bIKOB ECTEeCTBEHHO-HAy4YHOro LWK/Aa., . 3HauyeHWe NaTUHCKOrO W rPevyecKoro
A3bIKOB B (hOPMHUPOBaHKWK A3blKa HaykH. . MexxayHapogHas cuctema efuHUL, —
COBpPEMEHHbIH BapUaHT METPUYECKOW CUCTEMbI.

§ 5. EcrecTtBeHHO-Hay4Hble NOHATHUSA,
3aKOHbI U TEOPUHM

—
\

1. MNpuseauTe NpUMepbl 3aKOHOB W3 (DU3WKK, XUMHMU, BUONOrMM, Ha3oBHTE,
KeM OHM 6bIJ'IH YCTaHOB/E€HDbI.

2. Ha npumepe lNepuoauueckoit Tabnuupl [l. U. Mengeneesa npounnioctpu-
py'ﬁTe Cnpaeef/IMBOCTb 3aKOHa nepexofa KO/HYeCTBeHHbIX H3MEeHEeHUH
B Ka4ecCcTeeHHble.

3. CopmynupyiTe OCHOBHbIE NOMOXEHHUA KNETOYHOW TEOPHH, C KOTOPOH Bbl
3HAKOMMAKCH NMPU U3ydeHuH BUonoruu.

. M e et S et et e

ECTECTBEHHO-HAYYHbIE NMOHATUA. EcTecTBeHHEIE HAYKH HCIOJIB3YIOT
0co0yI0 cHCTEMY IIpeAMeTHRIX NoHaATHH. Hanpumep, B pu3nKe IIHPOKO HC-
nMoaB3YHOTCH TEDMHHEBI: CHJIA, SPOYHOBCROB ABH)XXeHHe, BAKYYM, 'MI'DOCKO-
OAYHOCTL, TPABHTANNA, THHAMHAKA, CKOPOCTh, YCKOPEHHE U T. A. XUMHUA
HCIONb3yeT CBOI TEPMHHOJIOTHIO: XMMHUYECKHUH 2JIeMeHT, XUMHUYecKasd pe-
aKnmda, XMMHYeCKad CBA3b H AD. BHOJ‘IDI‘H roBOpHAT Ha CBOEM HA3BIKEe, HC-
IOJB3YVA CBOU IPEAMETHEIEC HOHATHA: BH/J, IONVJIANNAA, HACJIEICTBEHHOCTD,
H3MeHYHBOCTH, I'eH, KJIeTKa, DaKkTepus, Bupyc. HekoTophie IOHATHS ABJIA-
HOTCA YHHBEDCAJNIBHBIMH JIJIA eCTECTBEHHBIX HAVK H HCOOJNBIVIOTCH B Kax-
JOM OpeAMEeTHOM fA3bIKe, HAaIIDEMEpP: aToM, MOJIeKyJa, peakI|uda, Tenjora,
sreprud. [Tosromy, 1T06BI KOHKPETH3HPOBATE TO HJIA HHOE IIOHATHE, eCTe-
CTBEHHBIE HAYKH YTOYHAKT TEPDMHH: XHMHYEeCKadA peaKIUud U AJlepHaA pe-
aKIUsA, SHEPraa XUMUAYECKOH CBASH U BHYTPEHHAA DHEPIrud, pusHIeCKHue
¥ DHOJIOTAYecKHe nepuojuyecKe ABRJIeHHA.

Ocobyio rpynny ODOHATHN COCTABIAIOT €CTECTBEHHO-HAYYHLIE BEJIHYH-
HBI: CKOpPOCTH, Macca, HaInpAXXeHHe, SJIERTI)K‘IECRHﬁ 3apdAn, MOJaApPHAas
Macca, BaJeHTHOCTL, MAarHATYZA 3eMJeTpAceHHs. BeIMIWHE XapakTepu-
3VIOT OIpejeléHHLIe cBOMCTBa 00beKTOB MJH nponeccosB. Tak, CKOpOCTBH
XapaxkTepusyeTr ObICTPOTY U3MEHEHUS HEeKOTODPOH BeJIIWYHWHEI (IIyTH, Tede-
HHA peaKIiH), Macca — HHEPTHLIE CBOMCTBA BelllecTBa.
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EcrecTBeHHO-HAYUYHBIE BEJIWYUHEBI CIYKAT HE TOJBKO [AJIA ONMHCAHUA
CBOMCTB 00'BEKTOB MJIH MPOMECCOB, HO W JJIS TOTO, 9TOOBI KOJHYECTBEHHO
CPaBHMBATH CTENEHb BHIPAKEHHOCTH dTHX cBOMCTB. C 2TOM 1EJNBI0 BBOAAT
nponeaypy M3MepeHHUs BeJIMUHUH, JJIA Uero MCHOJb3YIOT H3MepDUTeNbHbIe
npubopsl.

H3amepenne BeJIMYHHEI — OTO CPABHEHHE €€ C OJHOPOAHOH BeJIHdH-
HO#, IPHHEATOR 3a eITHHAILLY.

Hanpumep, H3BMEPUTH NPOMAEHHBIHA TEJIOM IyTh — 3HAYHUT CDABHHUTD €I'0
¢ myTéM, OIPUHATHIM 34 eJHHHALLY, T. €. ¢ 1 M. MaMepuTs CHIIY 3eMieTpsce-
HHAA — 3HAYUT CPABHHUTH €€ C CHJION 3eMJIeTPSACeHHAsA, DIPUHATOH 3a 1 6aw.
BLIYHCIUTE OTHOCHUTENBHYK MOJEKYIAPHYI0 Maccy — 3HAYHT ompeje-
JIATH, BO CKOJIBKO Pa3 3Ta Macca IIPEBOCXOJHT BeJHIUHY, B3ATYIO 34 eIHHM-
ny (1 aroMHAA eIHHUIIA MACCHI).

B pesynbraTe M3MepEeHUI MONYydYalOT 3HAYeHUs BenwuuH. Hampuwmep,
3HAUYeHHUe YHcaa ABoraJpo (BCIOMHHTE, YTO IOKA3LIBAET 3TA KOHCTAHTA)
pasHO 6,02 + 1023 monp~!. 3nauenne BeITHIHHBI COCTOMT U3 YHCJIOBOTO 3HA-
genus (6,02 - 1023) u egmaune: (Moab1).

ECTECTBEHHO-HAYYHbBIE 3AKOHbI. JIo6oe siBJIeHHE XapaKTepH3yeTcs He
onHOH, a HeCKOJBKHMMH BelHuHHAMH. Tak, MexaHHYecKOe ABHIKEHHE Xa-
paKTepusyeTcH epeMellieHHeM, BpeMeHeM, CKOPOCThIO, YCKODeHHeM; Ipo-
TeKaHWe XMMHYECKON PeaKIui — BpeMeHeM, KOHIIeHTPAIUuAMHI HCXOJHEBIX
BEIIeCTB W NMPOAYKTOB peaxknuy. BeawuuHbl, XapaKTepU3yOIIHe TO HJIH
MHOE ABJEHHEe, OKa3kIBAIOTCA CBASAHHBIMH ApPYT ¢ apyroMm. Hampumep,
CHJIA TOKA, IPOXOAAIIEro 10 VYACTKY ey, IPAMO OIPONOPIHOHANBHA Ha-
NpSAAKeHUI0 HA KOHIIaX 9TOr0 y4acTKa u o6paTHO NPONOPIHOHANIBHA €T0 CO-
IIPOTHBJIEHUIO:
U
I_'-I."
roe ] — cuia Toka, U — HanpsykeHWe HA yYacTKe enH, R — ero COnpoTHB-
JeHHe.

KonuuecTBO BEeNeCTBA ONpeAeaseTca ero Maccoi niu o65EMOM B raso-
06pas3HoM COCTOSAHHH (1P HOPMANBHBIX YCAOBHAX):

m v
e 7
e v — KOJHYecTBO BemlecTsa (Moas), m — wmacca (1), M — monApHaA
macca (r/mons), V — o65ém raza (npu H. y.; i), V,, — mMonapHsbiii ob6bém
(s1/Mo0MB).

CBHA3p MeXAy BeJHYUHAMH, XAPDAKTEPHU3YIOMINMH fABJIEeHHE UJIH CBOM-
CTBO TeJla, MOKeT ObITh YCTAHOBJEHA SKCOePHMEHTAJbHO MJIH TeopeTHYe-
CKH.

I=

v
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3aK0H — 9TO YCTOWYMBAS, HEM3MEHHO MOBTOPAKINAACH B a:w’nppn—
MEHTAaX CBA3b MeMX /1y BeJIUNIHHAMH.

B npuBeaéHHBIX BhIlle IPUMEpPAX [IEPBOE YDABHEHHE BHIPAYKAET 3aKOH
OmMma s y9acTKa s/IeKTPpUYecKoi nenud.

BaM y)xe H3BeCTHBI TaKue 3aKOHBI, KaK 3aKOoHE HBIOTOHA, 3aKOH
Apxuméda (ox. 287—212 r. no H. 3.), 3axon [lackans, sakossl Menaesns,
3aK0H DOCTOSSHCTBA cocTaBa BemecTB, llepmoamueckuit sakon Menmze-
JieeBa.

HexoTopble ecTeCTBeHHO-HAYYHBIE 3AKOHBI ABJISIOTCH YACTHBIMH, T. €.
OHH ONMCHIBAIOT OTPAHHUYECHHLIN KPYT ABIEeHHH, HanpuaMep 3akon Oma, 3a-
KOH I'OMOJIOTHYEeCKHX PANOB B OHONOrMM, 3aKOH MOCTOAHCTBA COCTABA Be-
IIecTE B XUMHHM M T. 1.

Jpyrue sakoHBI HOCAT Gojiee 06IMIT XapaKTep, OHH HCHOJNb3YIOTCH BO
BCE€X eCTEeCTBEHHBIX HAYKAX, T. €. B ECTECTBO3HAHHH B IesoMm. K Takmm
3aKOHAM OTHOCHATCS 3AKOHBL COXPaHeHHA SHEPIHH, AMIYJIbCa, JIeKTpHYIe-
CKOro 3apsafa, 3aKOH COXPaHEHHA MACChHI BeIIecTB. B ecTecTBO3HAHHH
AeHcTBYIOT H ofmedunocodpcKkue 3aK0HEI, OTpaXKaiue o0LeKTUBHEIE 34-
KOHOMEDHOCTH PA3BHTHSA He TOJBKO IPUPObI, HO i 00IIecTBa: 3aK0H elHH-
c¢TBa ¥ OOpEOBL!I IPOTHBOMOJIOXKHOCTEM, 3AK0H NEePexXoa KOJUYeCTBeHHBIX
H3MeHeHHH B KaueCTBeHHbIe, 3aK0H OTPHIAHAA OTPHIAHUASA.

BonsmUHECTBO eCTEeCTBEHHO-HAYYHBIX 3aKOHOB HMEIOT ONIpeAeNéHHLIe
rpasEdnEl npuMeEAMocTH. Tak, 3akoHsl HbOTOHA NpUMEHMMBI K MaKpO-
CKOIIMYECKHM TeJIaM, KOTOPbIe MOXXHO CYHTATh MaTePHAJNLHBIMHA TOYKAMH,
JBHIKYIOUMHCA B HHEPIUAJBbHEIX CHCTEMaX OTCYETA CO CKOPOCTAMM, MHOI'O
MeHBIIUMH CKOPOCTH CBeTa. 3aK0H MOCTOAHCTBA COCTABA BEIIECTB PACIPO-
CTPaHAETCA TOJbLKO HA I'PYIIY BeINecTB MOJIEKYJISPHOTO CTPOEHUA, HAZKI-
BAEMYIO ZaJLTOHHIAMH.

Kak y:Ke roBOpHJIOCE, HEKOTODPBIE 3AKOHBI YCTAHOBJICHBI 9KCIePHMEeH-
ranbHO. HanpuMep, 3axon ABoranpo, 3aK0H COXPAHEHHS DHEPTHH.

Jpyrue 3aKOHBEI ABJIAKOTCH PE3YJLTATOM TEOPETHYECKHX HILICKAHHM.
Hanpumep, 3aKOH B3aMMOCBA3H MACCHI ¥ 9Heprud, chopMyIHpPOBAHHELIH
A. DirarmTeitroM emé B 1905 r.:

E =mc?,

rae E — smeprusa (Ix), m — macca (Kr), ¢ — CKOpPOCTEL CBETA B BaKyyMe
(m/c).

Ilosxanyii, 2TO caMoe M3BeCTHOe ypaBHeHHe B dusuxe (puc. 18a), onm-
[eTBOPAINee eyl KOHIeNnul, COTJIACHO KOTOPO# Macca Tejia ABJSeT-
cA MepoH 3aKJII0UYEHHON B HEM 9Hepruu. B coBpeMeHHO#H u3HK Gopmyna
E = me? accomumpyercsi ¢ yCTpamaoiieii MOIIbI0 ATOMHOTO ODPYXHSA
(puc. 186). Kpome Toro, uMeHHO a1a GOPMYJia ABAAETCH CAMBOJIOM TEOPHH
OTHOCHTEJILHOCTH JHHIITeHHA.
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ECTECTBEHHO-HAYYHbIE TEOPUWU. Oxcmnepm-
MeHTaJIbHbIe (PAKTEI — 3TO OOHH W3 3JIEMEHTOB
CHCTEeMBI 3HAHWE O HpUpoje. Bosee mMoMHBIMH
9TH 3HAHHS MOTYT CTATH TOJBKO IIPH CO3JAHUH
TeopHuH AJs1 uX odbsacHeHHA. Tak, mpeanonoxe-
HHE O TOM, UTO BEIIECTBA COCTOAT U3 YaCTHIl, HA-
XOAAIIUXCA B HEIIPEPLIBHOM XaO0THYECKOM [BH-
JKeHWH, OCTABAJIOCH TI'HIIOTE30H M IIOcjie TOoro,
Kay OBIIH DOCTaBJIEHBI SKCIIepuMeHThI, KOCBEH-
HBIM 06p330M JOKa3blBaAKIIIHE €ero ciapaBepju-
BOCTh. M JMme mocae co3gaHusa MakcBeJJioM
KJIACCHYECKOH CTATUCTUYECKOH TEOPUH OHO IIpe-
BpaTHJIOCE B MCTHHHOE€ 3HAHHE. CJIG,I[YGT IMOHHA-
MaTb, 94TO, FOBOPA 00 MCTHHHOCTH 3HAHWUM, MEI
HMeeM B BHAY COBpEMEHHHﬁ 9Tan pasBHTHA
HayKH.

B nponecce mosHaHguA BajXXHO He TOJBKO yCcTa-
HOBHUTL 3aKOHEI, HO B OOBACHUTH, HOUEMY JaH-
HOEe ABJeHHe NOJUHHAETCHA TeM HJIH HHBIM 3aKO-
HaM. 31ech HA MOMOIIb IPUXOAUT Teopusa. imen-

Puc. 18. Usobpaxerme

3HAMEHHTOTO YPABHEHHS HO TEOpHUs, TEOPETHUECKHE 3HAHUSA MMO3BOJIAIOT
DHHWTERHA: @ — Ha OTBETUTH HA Bompoc <«mnodemy?». Tax, B XIX B.
nebockpebe 8 cTonuue yuéHsie 00HADYKUIIH, YTO BOJAHBIE DACTBOPEI He-
Taitsaris Taii6e 8o pema KOTOPBIX BeIecTB I[IPOBOAAT JJIE€KTPHYECKHH

PANIRGEAITEA rok. M nums B 1887 r. BHIZAIOIMIMCS HIBEACKHM
cbrauku (2005);

6 — Na anyGK NEDROTO xumukoMm C.-A. Appénuycom (1859—1927) 651)11?
aTOMHOrO aBHaHocua 34JI0JKEeHBl OCHOBLI TEODHH JJIEKTPOJHMTHYECKOH
JHCCOLHAIIMH, KOTOpas N03BOJMIA OOBACHHTH
OPHPOAY SJIEKTPHYECKOr0 TOKa B pacTBOpax

pacILIaBax 2JeKTPOJHUTOB.

Teopus moO3BOJISET He TOJLKO OOBACHATH SIBJIEHUSA W CBOICTBA Belle-
CTBa, HO ¥ NMpejcKasepBaTs ux. Hanpumep, 3Had THII XUMHUYECKOH CBA3H B
BeIrecTBe, 0e3 NMPOoBe/IeHNA 3KCIIePUMEHTa JerkKo MpeiacKasaTh, Oyner am
€ro BOAHBIN PACTBOP IPOBOJAUTE JIEKTPUYECKHH TOK.

Bousee Toro, HayuyHad TeOpud, TeOpeTHYEeCKHE 3HAHUA B KOHEYHOM UTOre
BOILJIOIIAIOTCA B IPAKTHYECKH 3HAYUMEBIE pe3yabTaThl. Teopusa aIeKTpoJIn-
THYECKOW AHUCCOLMAIIMM MOJOXKHJIAa HAYAJN0 COBPEMEHHOH TeXHOJIOTHH
3JeKTPOXMMHYECKOr0 NPOMU3BOACTBA, 03 KOTOPOro CEerofHs HeMBICIMMEI
IOJIy4EeHHEe MHOMKECTBA BEIleCTB M MaTepuajioB, HaHeCeHHe IeKOpaTHB-
HBIX, 3AIIHTHBIX H CIeHaJbHBIX HOI{phIT‘Hﬁ, NpOH3BOACTBO XMMHYECKHX
MCTOUYHWKOR TOKA, paboTa 3aBOJIOB U MPEANPUATHH KOCMHYIECKOH B pagno-
9JIEKTPOHHOM TEXHHKH.

Yro ke TaKOe HAYyYHAA TeOpUus?
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Teopua — 9T0 CHCTEMAa IMOHATHI, IPUHIMIOE U 3aK0HOB, MO3BOJIAI0-
IIUX AOCTATOYHO IIOJIHO OIIHCHIBATE OIIPeAeeHHEIN KPYT ABJICHHHA.

Hanpumep, MONIEKYIAPHO-KHHETHYECKASA TEOPHA 00DACHACT ABICHHA,
NpHMpoJia KOTOPRIX CBA3AHA CO CTPOEHHMEM BEIIecTBAa, B YaCTHOCTHU TeILIO-

BBI€ ABJIEHHA.

B ecrecTBOZHAHUM CYIECTBYET AOCTATOYHO DOJIBINOE YMCIO TEOPHIA pas-

HO# cTeneHn oOIIHOCTH.

EcTecTBeHHO-HAYYHBIE TEODHHW MOYKHO YCJIOBHO PaslieiuTh HA (QyHAa-
MeHTalbHBIe ¥ JacTHBIe. Tak, BeIensiioT YeTsipe (hyHAAMEHTANbHEBIE (Pu-

3UYEeCKHEe TEOPHH — KJACCHUYECKYIO
MEXaHHKY, MOJEKYIAPHO-KHHETH-
YeCKYI0 TeOpHIO, dJeKTPOIUHAMUKY
U KBaHTOBYI Teopuio. Kampmas wus
3THX TEOPHH BKJIOUaeT B ceba uacT-
HBIE TEOpHH. 3Jech MOXKHO a06aB-
JWTH, YTO B 2JMEKTPOAUHAMHKY BXO-
AAT TaKHe YacTHBIE TEOPHUH, KAaK
TEOpUA  IIPOBOAMMOCTH,  Teopus
3NEeKTPOMArHATHOMR HMHAVKIUH,
JIEKTPOCTATHKA U JPyTHe.

3HaHHE OCHOBHEIX IIOHATHH, 3aK0- N
HOB, Teopm'i ecTeCTBOSHAHMA coBep-
IIIeHHO Heoﬁxommro KamxjoMy KYJIb-
TYPHOMY YeNOBEKY IJA TOro, 4ToDh
NpeJcTABIATE ECTeCTBeHHO-HAYYHYIO
KapTHHY MHpa. YTo aT0 TaKoe B KaKo-
BEI €€ COCTAaBIAIINE, Bbl Y3HAETE U3
MaTepHana claeAyiollero naparpada.

-— e >

b UTO TaKOEe ecTecTBeHHO-Hay4yHOe NoHATHEe

b UTO TAKOe ECTECTBEHHO-HaY'-leIF‘I 3aKOH

p 4UTO TaKOe eCTeCTBEHHO-HayyHas TeOpHA

b OﬁbHCHHTb, A8 Yero cny»art ecteCTBeEHHO-Hay4Hble Be/IMYMUHbI U KaK UX MOXK-

HO U3MEPHTL

) obocHoBaTb, NOYEMY OfHW ECTECTBEHHO-HAYUYHbIe 3aKOHbI ABNAIOTCSA YacTHbI-
MM, a ApYr1e UCNONb3YIOTCS BO BCEX ECTECTBEHHBIX HayKax, W NPUBECTH Npu-

Mepbl TeX U APYrux

b AOKasaTb, YTO TOJIbKO C MNOMOLLbKD TEOPHH MOXXHO 0OBACHUTD npuypogy tex
MJTH MHbIX ABIEHHM W CBOWCTB BellecTs, NocCne 4ero runoTesbl NnpespallaloTca

B MICTMHHOE 3HaHWe

3 ccbopmynupoaarb, 4TO TaKOoe U3MepeHMe BE/IMYMHDbI, AaTb OonpegeneHua no-

HATHAM «3aKOH» H «TEOpHA»

Ectecteo3Hanue u METOAbI NO3HaAHWA MMpa
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BeinonHute 3agauus

1. MNpusegurTe NPUMEPDI 3aKOHOB, PA3NIMYAIOLLMXCA NO CTENEHH ODLHOCTH.

2. Ha npumepe Hopbbbl HacneACTBEHHOCTH U U3MEHYMBOCTH MPHU CTAHOBNEHWM
HOBbIX (POPM >KM3HU B BMONOrMYECKOH 3BOMNIOLMM NPOUNIOCTPUPYHTE cnpa-
BEA/IMBOCTb 3aKOHa eAMHCTBa M BOpbObl NPOTUBONONOXHOCTEN.

3. ObbsAcHHTe, KakoBa posib TEOPHK B No3HaHWK. MpuBenuTe npumepsl chyHAa-
MEHTaNbHbIX U HYacTHbIX Teopui. Kakue asneHnus oHu obbacHaoT?

4. B nputue @. KpueuHa «OxkucneHrne» yutaem:

«— Oxwucnaemcs, 6patok?

— Oxkucnsemcs.

— Hy v kak oHo? Huuero?

— Huuero.

Pasarosop BegyT aga nonexa.

— Yro-10 Tbl BONBHO chewuwb, 310, BpaTtok, He no-moemy. OkucnsATbCA
Ha[l0 Me/IEHHO, C TOJIKOM, C NOHWUMaHHEM...

— A yero TaHyTb? Paz — u rotoso!

— loToBo! 310 CMOTPSA Kak roToBO... Tbl OKMCNAKWCA MO COBECTH, HE NOYEM
3psa. Y MeHs B 3TOM fiene onbIT eCcTb, f YIKe TPW rofa TYT OKUCAAIOCh...

Okucnsiorcs asa nonexHa. OaHO MeaneHHo oKUCnseTcs, Apyroe BbicTpo.

BbICTPO — 3TO 3HAYMUT ropwT.

MenneHHO — 3TO 3HAYMT FHUET.

Bort kakue BbiBalOT OKUCNEHUAS.

Onpepnenure, Kakol M3 NPOLIECCOB B NPUTUE ABNsETCs bonee obuM, a KakoH
YacCTHbIM, apryMEHTHUPYHTE CBOM OTBET.

5. CchopmynupyiTe OCHOBHbIE NOIOXEHHA TEOPHH INEKTPONUTUYECKON AWUCCO-
UMaLWMU MK aTOMHO-MONEKYNAPHOro ydeHus. Kakoe Ha3BaH1e HOCUT 3To yue-
HHe B Kypce u3uku? CpaBHWTE OCHOBHbIE MONIOXKEHHA 3TOr0 YYeHWA
M TEOPHM.

1. Yetbipe dhyHaameHTanbHole Teopum B thuauke. /. CpaBHUTENbHASA XapaKTepH-
CTHMKA YacTHbIX M hyHAaMeHTaNbHbIX 3aKOHOB B €CTECTBEHHbIX HayKax. . Teopus
3NEKTPONUTHUECKONW OUCCOUMALIWK M €€ NPaKTHYEeCKOe 3HaYeHWe B COBPEeMeHHOM
MPOMBILWNEHHOCTH. <. 3aKOHbI, YCTAHOB/NEHHbIE 3KCNEPUMEHTANBHO WU B pe3yabTarte
TEOPETUYECKHUX U3bICKAHMH.
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§ 6. EcTrecTtBeHHO-Hay4yHana KapTHHa MUpa

.

1. HasosuTe MmeHa yuéHbiX C aHTHYHBIX BPEMEH JO HAWMX AHeM, KOTopble
BHEC/I BONbLLIOH BKIAJ B 3BOMIOLMIO KAPTHHBI MUPA.

2. MNMpounniocTpupyiiTte Ha NpUMepax, Kak NPOUCXOAUNA HaydHaR PEBOMIOLUS
B 6Guonoruu B XVIIl—XX 88. — oT paspaboTku cUCTEMATUKK PacTUTENbHOTO
1 XKUBOTHOTO MHPa, KNeTouHoW Teopuu Ao oTkpbiTus LHK. Haszosure umena
YYEHbIX, COBEPLUMBLUMX 3TH OTKPbITUA.

N

OBLUEHAYYHAA KAPTUHA MUPA. JIobas obracTs HAYYHBIX MCCIENOBA-
HHH, OyAb TO r'YMAHUTAPHBIE, €CTECTBEHHBIE HJIM TeXHWYECKHEe HAYKH, Ha-
IIpaBJIeHa Ha MOJyYeHHe HOBhLIX 3HAHUI O IPpUpPOoJe, 00IecTBe UJIH MBIILIe-
HHH, T. €. 00 OKPYIKAIOIIEeM Hac MApe. BhITh MOKeT, YesI0BeuecTBY BOBCe He
HYXHO MHOT'0O YACTHBIX HAYK, €CJIH ¥ BCeX HNX B KOHEYHOM CYETe OJ{MH 00'b-
eKT HCCHefoBaHus? A 4YTO eclM «OPHAYMATH» EMUHCTBEHHYIO HAYKy —
Kaxkoe-HHOyAb «Muposnanues»? Torma u mKoALHLIHA TpeaMeT GyaeT OgHH-
eHHCTBeHHBINA. Bonpoc He Takoi y» U abCypAHBIN, KAK MOMXKET MOKAa3aTh-
cs1 Ha MepBbIi BariAl. Bo-nepsrix, npapojurelbHULEH BCeX HAYK TPUHATO
CYUTATE AHTUYHYIO (uIOCOMHIO, APEBHETDEYECKYIO W [PEBHEPHMCKYIO.
Bo-BTopbix, m06aA HayKa HCHOJBL3YeT OJHU U Te 3Ke HAYYHLIe MEeTOAbI U
NPUEMBI, MBICJTUTELHEIE ONlePallii, STallbl HAYYHOI'0 NOMCKA. B-TpeThux,
MBI HE MOXXEM OTPHIIATH TECHOTIO MepelIeTeHNA, B3aHMONPOHHKHOBEHHUA
HAYK, 0co0eHHO B OJIHOI HAy4YHOU 06nacTH (HanpuMep, CPeil I'yMaHUTap-
HBIX HJIM €CTECTBEHHBIX HAYK), BOBHUKHOBEHHS CMEKHBIX HAyK (6moxu-
mud, pusHIecKas Xxumud, 6modusuka u ap.).

OnHAKO MHOrOrPaHHOCTE OKPYKAIOIIero MUpa, IpaKTHYecKne moTpeo-
HOCTH 00IIecTBa NPUBEJH K DasAeIeHHI0 HAYYHEIX HCCIeJOBAHMM, BhIZE-
JIeHWIO HayJHBIX ofsacreil 1 9aCcTHLIX HAVK.

Tem He MeHee y4é€HbIE C JaBHUX NOP ¥ [0 HACTOAIIEI'0 BpDEMEHH CTPEMAT-
cs 00BbeJUHUTH HAYYHEIE 3HAHUS B eJUHYIO CHCTeMy. Eé HasuiBaioT obmye-
HayIHON KAPTUHOM MUpA.

O0menayynas KapTaHa Mupa — 270 0606méHHEaA U CHCTEeMaTH3HPO-
BaHHAS COBOKYIHOCTH 3HAHHH 0 Beenlenno#, sxusoil npupoje, obmecrse
| 4eJiOBeKe, MOJATBepPIKAEHHEIX Ha ONbITEe WK HA NPAKTUKE, B UX B3ad-
MOJEeHUCTBHY ¥ DA3BHTHH.

Ilox coBOKYNHOCTEIO 3HAHMHE B JAHHOM CJIy4ae [I0/{pasyMeBaloTes huIo-
co(pckme, 00IMECTBEHHO-IOIUTHYECK e, COLNANbHO-9KOHOMUAYECKHE, ecTe-
CTBEHHO-Hay4YHbIE, TEXHUUYECKHE U Jpyrue 3HaHuA.

\
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CTPYKTYPA ECTECTBEHHO-HAYYHOW KAPTUHbI MUPA. Yacrreio obmena-
VUHOM KAPTHHBI MAPA ABJISETCHA eCTeCTBeHHO-HayUHadA KapruHa Mupa. Ona
npejacrasiasger cofoi BeICIIHH ypoBeHbL 00600OMIEHMA M CHCTeMaTH3alUH
BCel COBOKYIIHOCTH €CTECTBEeHHO-HAYYIHBIX 3HAHUH,

EcTecTBeHHO-HAYYHAS KAPTHHA MHpa — 9TO HJjeaJibHaA MOAEJNb IIPH-
pOAEI, BKJIOYAIOIIAsA 00IIMe MOHATHA, IPAHOWILI, THIIOTE3El €CTECTBO-
3HAHHT ¥ XapaKTepHayIolIasa ONpeAeIEHHBIHN 9TAll ero pasBUTHA.

0118_ BRJIKYAaAeT B 0968 KapTHHBEI MHUpa OTAeJIbHBIX eCTeCTBEHHBIX HayK:
(IJHSPI‘J.ECKYIO, GHOJIOI‘HTIBCKVID, XMMHAYECKYVI0, re0JIOTHYeCKYI0 M T. II.

EcrecTBeHHO-HAYUYHAA KADTUHA MUADA UMEET ONPeLeNEHHYI0 CTPYKTYDY.
BaxxkHeHIIUMH €€ KOMOOHEHTAMH ABJIAIOTCA HCXOMHBIe hHirocodcKue Ka-
TEeropuH — IIpeAcTaBJIeHMA 0 MaTepuH, ABHXXEHHH, IDOCTPAHCTBE H Bpe-
MEeHH, BS&HMO.&E&CTBHH; ecTeCTBeHHO-Hay4YHbIe TEOPHH; MeTOJOJIOrH4e-
cKue, o0ImeHayYHBIe IPUHIIUIILEI, OTPAMKAIOIINE CBA3M MeXKIY TeoOpHAMH.
Bot kax aTo BRITJIAOIWUT HA CXeMe:

ECTECTBEHHO-HAYYHASA KAPTHHA MUPA

IlpranRTE, oTpamao-

Dunocopecrue EcTecTBeHHO-HAYYHEIE IMHe CBA3ZH MeRIY
KaTeropuy TEOPHH TEOPHAMHA
I 1
MaTepus | | XHMHAYECKHe buosoruYecKne COOTBETCTBUA
ABHEHHE ‘ Qma:-mecrcne TONOMHHUTENABHOCTH
IPOCTPAHCTBO CHMMETDHH
H BpeM#A
npnqmucm
B3AUMOJENCTBHE

IBONOUMA ECTECTBEHHO-HAYYHOW KAPTUHbI MUPA. IlepBoit HayaHOH
KapTHHOﬁ MHpa cTajla MexaHn4JecKada KapTruHa MHPpa, KOTOpada CJA0XHJIIAChE
k xkouny XVII B. 6aarozapsa npesxxpge scero paboram I'. 'anunes u Y. Heio-
ToHa. OTKPLITHS B 00J1acTH MEeXaHUKH, KOTOPLIE 3aBEPIIHIH (OPMHUPOBAa-
HHe MeXaHHUeCKO# KapTHHBI MHUpa, HBIOTOH HM3J0KHWJI B cBOeld paboTe
«MaTemaTHuecKHe HAYaa HATYpaJabHOU dunocodpun» (1687). B mexann-
YecKoil KapTUHe MUpA MAaTepUus [PeJiCTaBIAIACh TOMBKO B BHE BelllecTsa,
HKOTOpOe COCTOHT U3 HEM3MEHHBIX AUCKPETHBIX YaCcTHI[ — aTOMOB. BIIJIOTI:
no Hauasaa XIX B. atom 6511 He Gonbmre wem runoTte3oii. [lonoxenue name-
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Husock quinb B 1808 r., xorpa anrmuiickuit yuénstit /1. Janremon (1766 —
1844) onybuurosan Tpyn «HoBasa cucrema xuMudyeckoi dmuiocopums,
B KOTOPOM M3JIOXKHJI aTOMHUCTHUYECKYIO Teopuio. B Hell, Kak aHb yBake-
HudA demokputy, [lajnbToH COXpAHUI TEPMHH «ATOM» , T10J] KOTOPBIM IOHH-
MaJ MeTbYalIIyio XMMAYECKH HeJeJUMYI0 YACTHIY. ATOMBI COeUHAIOTCH
B MOJIEKYJIkI, KOTOPhIE HAXOAATCH B HEIIPEDBIBHOM JBH)KeHWH. [Ipu XUMH-
YeCcKHMX PeakIHAX MOJEKYJIbl HCXOAHBIX BEI[eCTB Pa3pyIIalTcH [0 ATOMOB
M u3 HAX o0pasyioTcs MOJEKYJbl HOBBIX BEIIECTB. AHANOTHYHBIE MAEH
B Poccun nponarasgmporan seauruit M. B. Jlomonocos. OKoHYaTeILHO
ATOMHO-MOJIEKYJIAADHOE YiIeHHe YTBEPAHUIOCH B HAYKe IIOCHe Che3la XUMHU-
koB B . Kapscpys B 1860 r. Ha arom chesze Ob1IM onpefesieHsl IOHATHS
aTOMHOrO Beca (aTOMHO# Macechl), 4 TaKKe MOJEKYJIsl 1 aroMa. Burio yera-
HOBJIEHO, YTO MOJIEKYJIa — 3TO HAMMEHBIIIAA YaCTUIA BeIeCTBa, BCTYIIAIO-
mas B PEAKIIAN W OTPeeNsAIonias CBOMCTBA ATOrO BEIIecTBa, a aTOM —
«HAWUMEHBIIIee KOJIMYECTBO 3JIEMEHTAa, COlePIKallleecsa B MOJEeKYIax »,

B 6uosorun Mensuaiinieil CTPYKTYPHOM eIHHUIEl BellleCTBa B TO BpeMs
CYHTANIACH KJeTKa. BhIIN OTKPBITH TaKk#e OAKTePHUH U ITpocTedIme,

IIpocTpascTBO M BpeMA CYHUTANNCH a0CONIOTHBIME, T. €. OJHOPOAHBIMHA
Ha GecKOHEUHOH NMPOTAKEHHOCTH K 0ECKOHEYHOH AMMTeabHOCTH. [[BHiKe-
HUe NMOHMMAJIOCh KaK H3MEeHeHHe IOJIOXKEeHUd Tella B IIPOCTPAHCTBE, BCe
ApYyrye BHALI ABMIKEHNA CBOLUIIMCEH K MeXaHUYEeCKOMY JABHiKeHHI0. Takixke
CYHTAJIOCH, YTO ABHIKEeHHE OTHOCHUTENBHO ¥ MOYKET OCYIMECTBIATLCA ¢ fec-
KOHEeYHO GOJBIION CKOPOCTHLIO. Bee B3aMMOAEHCTBHA CBOAMUIHUCH K I'DABH-
TAMOHHOMY B3aUMOJeHCTBHIO, C MO3UIUHA 3TOT0 B3aNMOAeHCTBHA H 00'L-
SACHAJIUCE BCce ABIeHHdA. Ilojiarajiu, 4To rpaBUTALIMOHHOE B3aUMO/IeHcTBHE
nepepaércsa MCHOBEHHO H 6€3 KaKoro-Jinbo nocpeHuKa.

B 10 Bpems eAuHCTBEHHON U3BECTHOHU TeOpPHUEH ObLIa KIaCCHUYECKas Me-
xaHuka HeoroHa. OqHAKO He MeHee BajKHbIE OTKDBITHS OBLIM CHEJIAHBI
B XVII B. B Guonorum u B xumuun. Ho B XuMuM 1 B mepBy0 ouepeasb B Omo-
JIOTMM HAaYaJach JHIIb CUCTEMATHIAIMA OI'POMHOT0 KOJHdYecTBa (HaKTos,
Torga Kak GUsHKa yike Opuobpesa Bce IPH3HAKY HAYKH M BRIPBAJIACH B JIH-
Jephl eCTeCTBOBHAHHSA,

B meppax MexaHHUeCKOH KapTHHLI MHDPa 3aPOAKJIACH BTOPAS — JJEK-
TPOAMHAMHYECKAd KaPTHHA MHpa, KOTOpas OKOHYATEeJNbHO CJI0JKHJIACEH B
koHIe XIX — magane XX B. B vacrHOCTH, OLLIM OTKPBITHL 3JIeKTPOMAr-
vuTHaA uHAyKOAg (M. @apajeii), MarauTHOe noJie Toxa (A. Ammep) u gpy-
rve ABJIeHHUHA, KOTOPEIe He MOIIH OBITE OOBACHEHB! C MO3HIAN KJIacCcHUue-
CHOH MeXaHUKH. B 2JIeRTPOAUHAMUYECKON KAaPpTUHE MU Pa MaTepus yike He
TOJBKO BEIeCTBO, HO U BJIEKTPOMATHHUTHOE I10J1€, & IPOCTPAHCTBO U BPEMsi
OTHOCHTEJILHEI H CBA3AHLI MEXKY c000li U ¢ MAaTePHAJILHBIMU 00 BEKTAMU.
JBueHHe paccCMaTPHUBAJIOCH HE IIPOCTO KAK MEpEeMeIleHHe B IPOCTPAaH-
CTBe BeIeCTBEHHBIX 00BEKTORB, a €Ié U KaK PacIpPOCTPaHEHHEe BJIeKTPO-
MArHHTHOTI'O IIOJIA U IBHMXEeHHe BaPH}KEHHBIX JAaCcTHII. HO,EI; BE&KMOﬂEﬁCTBH'
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eM MOHMMAJIACh He TOJBKO FPABUTAIIMA, HO U 9JIEKTPOMATHUTHOE B3aMMO-
neiicrBue. Ymceso u3BecTHRIX (DYHAAMEHTANBHEIX TEOPHH YBEJIHUYUIOCH J0
TPEX: KJIacCCHYECKas MEXaHWKAa, MOJIEKYIApPHAs TeOPHUSA H KJIAacCHUYeCKas
BJIEKTPOAHMHAMHKKA,

Konen XVIII—XIX B. — Bpems GypHoro passurus 6monoruu: K. Jun-
néu (1707—1778) paspaboran cucTeMaTHKy PACTHUTEIBHOTO M KHBOTHO-
ro mupa, I. MeHzenbs OTKpBLI BaKOHBI HacjeacTBeHHocTH, JI. ITacmép
(1822—1895) cosgan BakIHWHLI ODPOTHE CHOMPCKON A3BbI M OellleHCTBA,
HapBus chHOPMYJIHMPOBAI 3BOJIOINUOHHYIO TEODHIO. ITH OTKDPBITHA MO3BO-
JIAJIA TOBOPDHUTH O HAYYHOM PEBOJIIOIHMH B 00acTi OHOJIOTHH.

Jna XIX B. XapakTepHO CTPEMHUTEIbHOe PA3BHTHE U XHUMUYECKON Hay-
ku. Bemurwmii pycckuinn xumux . M. Menaenees orkpsin Ilepuoaunuec-
Kuii 3aKoH H cosgan IlepHmogMYECKYIO CcHCTEMY 9JeMeHTOB. XHMHK-
opraauk A. M. Byrnepos paspaorall TeOpH0 XMMHUYIECKOI0 CTPDOEHUHA OP-
raHWJYecKHX coelHHeHU. BypHO pasBHBaJIMCh CTEPEOXHMHEHA, XHMHUYECKad
TePMOJHHAMHKA U XMMHYeCKad KUHETHKA. BIIecTAIUX YCIeX0B JOCTHUIIH
NpHKJIagHAadA HeOpraHudecKas XMMHA B OpraHWdecKHil cuHTe3. B cBsA3H ¢
pocToM o0'BEéMA 3HAHHWK O BEIIleCTBE B ero CBOMCTBaxX Havajach Auddepen-
IAAOWA XHMHAY — BhIJEeJIEHUE €€ OTAeNbHEIX BeTBel (OpraHudecKas, Heop-
raHuYecKaf, AaHAJIATHYECKAsa XUMUA U 1p.), IpHoOpeTaIux YepThl CAMO-
CTOATENIBHBIX HAYK.

B xonne XIX — mavane XX B. Oblin o0HADYKEHEl TAKHE SKCIePHUMEH"
TaJgbHBIE (DAKTHI, KOTOPBIE He HAXOAMIH O0BACHEHUA B PAMKaX 2JIeKTPOLH-
HAMHYECKOH KapTuHbl Mupa. K HUM OTHOCATCA, B YACTHOCTH, ABJIEHHE (DO-
Toaddexrra (I-P. I'epy, 1857—1894; A. I. Cmoxnémos, 1839—1896) u pa-
AuoaKTHBHOCTL (A.-A. Bexkxepénv, 1852—1908). 9tu m apyrue GaxTel
MOJYYHUINA CBOE 00bACHEHHE B KBAHTOBO-TIOJIEBOM KAPTHHE MHpPA, ITOCTPOe-
HHe KOTOPOi NpoJoyKaeTca U ceiiuac. B Takoif KapTHHe MUDa MaTepPUA Cy-
IIIeCTBYET B BHUJle M BeIeCTBAa, W IOJIs. OTH ABA BHAJA MATEDHU CBA3AHBI
mexay coboi. JIBHrKeHne MOHUMAeTCHA KAK U3MeHeHUue COCTOAHUA He TOJIb-
KO MaKpPOCKOIIMYECKHX, HO M MHKpOcKonudeckux obbexToB. IIpocrpan-
CTBO ¥ BpeM# CBA3AHLI Me3KAY coBOM 1 ¢ MaTepHei.

NMPUHUMNBI, OTPAXKAKWLWWUE B3AMMOCBA3bL GOYHAOAMEHTAJIbHbIX
TEOPUW. Kak BH ViKe IOOHAMM, NOSBIEHHEe HOBHIX (DYHIAMEeHTAJbHBIX
B3IVIS/IOB HA IPUPOJHbIE SBJIEHUA He OTOPACKIBAJIO, a YIIYOJIAI0 U paciiu-
PAJIO IPeAINeCTBYIOIIHE TeOPHH, CYIIeCTROBABIINE B HayKe. BaaumMooTHO-
OIeHUA CTAPOr0 U HOBOTI'O ONpeNefAl0OTCH YeThIPDbMA OCHOBHBIMU NPUHITHA-
naMu. PacCMOTPHM KaXKIbIid U3 HUX.

Hp}{mn{n COOTBETCTBHA. CyH_IHOCT]: 3TOTO IPHHIIHAIIA COCTOMT B TOM, 4TO
KayK/iada cTapasa TeopHusA BXoauT B Bosree o6IIy0 HOBYO TEOPHIO KakK €€ JacT-
Hbli caydaid. Tak, Kiaccmueckas MeXaHUKAa ABIAETCH YACTHBIM CIydaeM
Oonee obmieil TeopuH — cCHEeNHUANLHON TEOPHH OTHOCHTEJIBLHOCTH, reoMme-
TpHYECKas ONTHKA — YACTHBIM CJIy4yaeM BOJHOBOH TEOPDHUH H T. II.
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Brepseie uaero coorsercTBuA uenons3oBan H. H. Jlobavéackuir (1792—
1856), cosgaBas CBOIO reOMeTPHIO, YACTHBIM CIYYAEM KOTOPOM ABJIAETCH
reomerpus Egkaida (ox. 365 — memxay 275 u 270 r. go H. 3.). ['eomerpus
JloGaueBckoro nepexoguT B reomerpuio EBkimaa npu OGeckoHedHO 60Jib-
IIOM pafuyce KDHBUSHEI.

Jlo ypoBHSA 00IIeHaAYYHOrO IPUHIIKUIA HIeio cooTBeTcTBU A nosén H. Bop.
PaszpabareiBasi TeOpHI0 CTPOEHMA aroMa, OH oOpaTHJ BHHMaHHE, YTO
B OIIPEJIeJIEHHBIX YACTHBIX CAYYasX CYIeCTBYeT COOTBETCTBHE KBAHTOBBIX
H KJIACCHYECKHX IpeCcTaBJeHuHi 00 H3JIyIeHNH aToMa.

B macrosilnee BpeMs IPUHOUI COOTBETCTBUA ONpefeNseT obIyIo 3aK0-
HOMEPHOCTH PA3BUTHH BCEX eCcTeCTBeHHBIX Hayk. HanpuMep, oH nmposasisa-
eTcsl B CHHTETHYECKOM 5BOJIIOIMOHHON TEOPHH, KOTOpAas BKRJIOYaeT B cebsa
BaYKHENIIMe IMOJIOKeHUA NapBHHM3MA, NeHeTHKH M JKOJIOrMH. B xmumumn
APKHUM IIPUMEPOM 3TOr'0 NPUHIIMIA ABIAETCA PA3BUTHE IIPEJCTaBIeHUN O
NPHYMHAX NEePUOAHYECKOT0 MIOBTOPEHHU S CBOMCTB XMMHYECKHX 5JIEMEHTOB
u o6pasoBaHHBIX MU BerecTB. [lepsas hopmynuposka Ilepuoguygeckoro
38KOHA CBAZBIBAJA MEPUOAUYHOCTh CBOMCTE C YBEJIMYeHUEM ATOMHOM Mac-
Chl XHMHAYECKHX 3JIEMEHTOB, MOCJEAVIOMAs — ¢ POCTOM 3apsAfa aTOMHOI'O
AApa ¥, HAKOHEIl, — ¢ IepHOAMYeCKNUM IIOBTOPEHHEM CTPOeHUS BHEIIHHX
BJIEKTPOHHBIX CJIOEB ATOMOR.

IIpHEIHMO JOMOJHHTEIPHOCTH, OTOT IPHHIKUI 03HAYAET HEOOXOZHMOCTE
¥ BO3MOJKHOCTh IPUMEHEHHA [IBOMCTBEHHOIO TOAXOAa K MCCIeNo-
BAHHIO U OITMCAHUIO PA3IMYHBIX ABJeHui. Emeé Bo Bpemena HeoToHAa cno-
JKMJIACH [B€ TOYKH 3DEHHs Ha NPHpPOAY cBeTa. B cooTBeTCTBMH ¢ IepBOi
TOYKOM 3peHuf, KOTOpYIo moanep:kusat HpIOTOH, mpeamosaraaock, 4TO
CBET — 3TO IIOTOK CBETOBBLIX YACTHIL, KOTOPBIE PACIHPOCTPAHAIOTCH B IIPO-
cTpaHcTBe. Bropas TOYKa 3peHUd paccMaTPUBAJIA CBET KAaK BOJHY, PACIIPO-
CTPaHAIIIYVIOCS B VIIPYIOH cpeje.

B XIX B. BOCTODPECTBOBAJIHA BOJIHOBBIE IIPEJCTABICHHA O CBeTe, ObLIO
JOKAa3aHO, YTO CBET PACIPOCTPAHAETCS B IPOCTPAHCTBE B BHME 3JIEKTPO-
MarHUTHBIX BOJH cO ckopocthio 300 000 km/c ana Bakyyma. B mauane
XX B. yCTaHOBHJIH, YTO IPH B3aMMOJIEMICTBUH C BEIIIeCTBOM CBeT BeJIéT ceba
KaK 4YacTHUILl. JTH YAaCTHILI, NOJYUYMBIINEe HasBaHue (hoTOHOB, obragaior
OnpefeIEHHON 9Hepruei, KoTopasa 3aBHCHT OT YACTOTHI KOJIe0aAHUIL B aJIeK-
TPOMATHHTHOM BOJIHE.

Bop nmcas, 4To 9TH ABe TOYKU 3PEHHUS HA IIPUPOAY CBETA SABIAIOTCH
NOOBITKOM OOBACHHUTE 3KCIEepUMeHTa/lbHbIe ZaHHBIe, [Ipu aroMm Kjaccu-
gyecKHe IIpe/cTaB/JeHusa (CBeT — BOJIHA) AOIOJHHAITCA COBPEMEHHBIMH
(cBeT — (hoTOHBI, KBaHTHI). PeBononroEHOCTE B3MIAn0oB Bopa zaxkmpouaer-
CcA B TOM, 9TO OH He pasfiesini, a o0'beuHHNJI, B3AaMMOJOIIOIHHA, KABAJI0Ch
O5l, IPOTHBOPEYALlHEe APYT APYTY BaVIAALI HA IPUPOAY CBETA.

Taxroit noagxoy 6611 HeOOBIUEH JJIA K/IACCHYECKOM JIOTHKHY, B KOTOPOH Cy-
IMEeCTBYET NMPABUMIO <«HCKIIOUYEHHOIO TPETHErO»: U3 JBYX IIPOTHBOIIOIOMK-
HBIX BBICKA3BIBAHUH OJ[HO MCTHHHO, APYToe — JIOYKHO, & TPeThero OuIThL He
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modker. B knaccuueckoit pusuke He GBUIO clyuas YCOMHUTECHA B BTOM IIpa-
BHJIE, TIOCKOJIBKY TaM MOHATHUA «BOJHA» M «YACTHUILA» JeHCTBUTEILHO IIPO-
THBOIOJOXXHBI H HECOBMECTHMEBI II0 CBOEMY cymiecTsy. Kark OKasajiocs,
B aTOMHOH (husuKe 06a OHM OAWHAKOBO XOPOIIO IPHMEHHMELI AJIA OMHCA-
HHAA CBOMCTB OJHUX M TeX ;Ke 00BeKTOB, NPHUYEM JUJIA [OJHOIO ONHUCAHUSA
HeoOX0QMMO UCIOJB30BATE UX OJTHOBPEMEeHHO.

Bop pacnpocTpaHUI NOHATHE AONOJHHUTEJILHOCTH H HA Apyrue obiaacTu
(H3UKHA 1 BO3BEI ero B paHT (PU3HUECKOI0 IPUHIHIA.

BosEHKHYB B Hegpax (GHU3HKH, OPUHIIKI JONOJHHATEIBHOCTH B HACTOSA-
Ijee BpeMs CTaJ 00IeHayIHLIM MeTOLOJOIHYeCKHM IPHHIUIIOM, IIOCKOIb-
Ky OH CIIpaBe/lJINB KaK B 00/1acTH NPUPOAHLIX SABJICHHN, TAK H B }KU3HH 006-
ImecTBa.

PaccMOTPHM NPUMEHHEMOCTE 3TOI'0 IPHHIKIIA A4 6H0JIOTHH Ha IpUMe-
pe XXM3HH KiIeTkH. KneTka — camMas mMajias 4acTh, CTPYKTYDPHAA €LHHUANA
1106070 OpraEM3Ma M OCHOBA €r0 XH3HeIeATelbHOCTH. WU3yunTh MKU3Hb
KJIeTKY — 3HAYHT Y3HATL U NOHATE BCE IPOLECChI, KOTOPLIE B HEM Ipouc-
XO[AT: KaK KJIeTKH PAacTyT, COEAUHSAIOTCA B TKAHM, KAK U3 PABHLIX TKaHeHi
CTPOATCA PasHBIE OPraHbkl ¥ KAK OHU JAOTOJHAIOT APYT JAPYra B KH3HeJes-
TeJbHOCTH LeJIOT0 OprasmsMa. BarkHeHImMHWHA IMpHHIHI OMOXHMMWH, JIerKa-
IMHii B OCHOBe Ilepe/ilauy HACJIEeACTBEHHOCTH, TAK ¥ HABLIBACTCH — IIPHUH-
UM JONOJHHATEIbHOCTH, HIH KOMIIJIEMEHTADHOCTH. JTOT HPUHIMUII PAC-
KpBIBaeT OCHOBEI (hopMHUpOBaHUA ABOMHOMI ciupanu [[THK u eé cnocobHOCTH
K CaMOYJABOEHHH).

IIpuHOHO JOMOJMHUTENBHOCTH B TYMAHUTADHOU cdepe IPOUJLIIOCTPUDY-
eM NpHUMepOoM, KOTODPHIA JJif Bac, BRIOPABIIMX I'yMaHHUTAPHBIHN IpodHIbL
obyuernus, Oyner HebesniHTepeceH. C JaBHUX IOD M3BECTHO, YTO HAYKA —
9TO JIHIIb OJ{HH U3 cocob0B U3yUHTh OKpyKawIuid mup. Jpyroi, gonosu-
HUTeNBHEI cr1ocob BOMIOMEH B uCKYyceTBe. CAMO COBMECTHOE CYLIECTBOBA-
HUE MCKYCCTBA ¥ HAYKH — XOpOIIAs WJLIIOCTPANUA IPUHINNA JOIOJHH-
TeJEHOCTH. MO}KHO MNOJHOCTBIO yﬁTPI B HAYKY WJIH BCeNeJiO XXHWUTh HCKYC-
CTBOM — 002 9TH IIOAX0AA K MKHUSHH OAMHAKOBO ITPABOMEDHBI, XOTH, B3ATHIE
IO OT/IeJIBHOCTH, OHU U HenoJHbl. CTepiKeHb HAYKH — JIOTMKA W OIBIT.
OcHOBa HCKHYCCTBA — HMHTYUNHUsS WU BJoxHOBeHuwe. Ho mckycerso basera
TpebyeT MaTeMaTHYECKOH TOYHOCTH, a, IO CJI0BaM Belwkoro IlymxkuHa,
«BJJOXHOBEHME HYKHO B FeOMETPUH, KaK U B ITO93UH». BCE 2TO HE IPOTHBO-
PedYuT, a JONOJHAET APYr JApyra: UCTHHHASA HayKa CPOAHHM HCKYCCTBY —
TOYHO TAK e, KAK HACTOAIIee HCKYCCTBO BCerga BKJIKUYaeT B cedsa ajieMeH-
ThI HAYKH. B BRICHIUX CBOUX NPOSABJIEHUAX OHH HEPA3IUYUMEL U Hepasje-
JIAMBI, K&K CBOHCTBaA «BOJIHA — 4YacTunas B arome. OHU OTPAXKAKIOT pas-
HBIE, DOMOJHHUTENBHEIE CTOPOHBI YEJOBEUYECKOI'O OIBITA M JHINbL B3ATHIE
BMeCTe Jal0T HAM IOJIHOe IPe/ICTABJIIEHHE O MUDE.

A BOT emé OOWH APKHHA ONpUMeD NPUHIIANA AOTIOJIHHUTEIBHOCTH, WILIIO-
CTPHUDPYIOMIHHA COBMECTHOE CYIIeCTBOBAHWE MCKYCCTBA M HAYKH (B JaHHOM
cayuyae — GoraEuku). OueBHIHO, TOJIBKO AeTalbHOE 3HaHHEe DOTAHHYECKHUX
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Puc. 19. k. Apurmbonbpo. MNMopTper Wmne-

patopa Pyaonbca |l 8 o6paae BeprymHa — Bora
BPEMEH rofia ¥ UX pa3nuuHbix papos. 71597 2.

00'BEKTOR O3BOJIMIIO XYAOKHUKY-MaubepucTy . ApuumbGonrvdo (1527—
1593) cospars sHAMEHUTHIN nopTpeT uMIeparopa Pynoasda II Tabebypra
(pmc. 19).

IIpuanun npuunEHOCTH., B paMKax COBpeMEHHOH KBAHTOBO-IIOJEBOM
KApTHHBl MHUPA N'OBOPAT 0 BEPOATHOCTHOH NMPWYHMHHOCTH. JTO O3HAYAET,
4TO COCTOSHME YaCTHUILLI B II000H MOMEHT BpeMeHH He MOKeT OBITh onpeje-
JIEHO TOYHO ¥ OHO3HAYHO, 3TO MOJKHO CHeJIATh JIHAIIL ¢ HEKOTOPOM BEPOAT-
HOCTBIO. B wacTHOCTH, COCTOAHUE BIEKTPOHA WM J000I APYroi ajieMeH-
TAPHOH YACTHIE] XapAKTEPU3YETCsA KOODAHMHATON M MMITYJbCOM TaK Ke,
KakK M COCTOAHMEe MaKpoCKOomuyecKoro tena. OTHAKO eclIM IJIS MAKPOCKO-
MUYECKOr'0 Teja MOXKHO OIPEAeNHTh OJHO3HAYHO M KOOPAHMHATY, M HM-
IIyJIbC OZHOBPEMEHHO, TO AJIs 9JIeMeHTaPHOU YACTHIIAEI TOYHO MOXKHO OIIpe-
JIeJTATEH O HY U3 BEJIMYUH — JIA00 KOOPAHHATY, JU00 HMIYILC, APYyras Hpu
aToM DyaeT ompelieieHa ¢ HEKOTOPOH BEPOATHOCTRIO. DTOT MPHUHEILHIT TIO3BO-
JIAeT IpeAcTaBHTE cebe COCTOAHME 2JIeKTPOHA B ATOME B BHAE 3JIEKTPOHHO-
ro obsaxa, B KaXXJ0¥ TOYKE KOTOPOro npebbIBAHUE 3JIEKTPOHA HOCUT BEpO-
ATHOCTHBLIN XapakKTep.

IIpaanun cumverpuu. [ToEATHEe CUMMETDHHY BOSHUKJIO M PASBUBAJIOCH
NpH UBYYEHHH YEJIOBEKOM IPHPOALI. B HCTOPHH HAYKH NOHATHE CHMMET-
PUM MEHAJIO CBOE cofiepykaHue. BOBHUKHYB KaK OpeACTaBIeHHE 0 KPacoTe
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¥ FapMOHMWM TIPUPOABI, CAMMETPHUs MNOCTEIEeHHO CTajNa NMOHMMATHCA KaK
OPUHIMI OPraHU3alUuy ¥ yCTPOHCTBA MAPA.

3aMeTHYIO poJib UTpaeT caMMeTpus B pusuke. C Hell HEIIOCPEACTBEHHO
CBAZAHEI 3aK0HBI coxpaHenus. Tak, 3aK0H COXpaHEeHUT HMITyJIbCA CBA3AH C
CHMMeTpHeH HJIM OAHOPOAHOCTHIO IPOCTPAHCTBA. DTO O3HAYAET, YTO PH3H-
gecKHe 3aKOHBI OJWHAKOBEI BO BCEX TOYKAX MPOCTPAHCTBA. 3AKOH COXpa-
HeHUdA SHEPIHH CBA3AH ¢ CHMMETPHel WIIH OZHOPOJAHOCTHIO BpeMEeHH, ¥ 3TO
ogHAYAeT, uTo (hU3uYecKre 3aKOHEI B JII060 MOMEHT OJJUHAKOBEI, T. €. Bpe-
M#A He BauseT Ha cobmogerune GU3HIeCKHX 3aKOHOB.

MoJeKyIsl MHOIMX CJIOKHBIX OPraHWYeCKHX BellecTB (aMHHOKHCJIOT,
GeJIKOB, YIVIEBOJOB) XapaKTePH3YIOTCA XHPAJIbHOCTEIO (arezn. chirality, or
zpev. cheir — pyka) — cBOHCTBOM MOJEKYJIBI GLITH HECOBMECTHMOM CO CBO-
MM 3epKaJbHBLIM OTpaskeHueM b0 KoMOuEanneil nepeMerneHuii B TPEX-
MEpHOM IIPOCTPAHCTBE, KaK HAIlA JeBas ¥ Ipasag pyka. Mosexyunsi,
ofpasyloiue ¥XUBble OPraEU3MEI, MOryT 0b1aaaTh e/IMHCTBEHHOH OpHeHTa-
nueii — «mpaBoii» WiaK «Jaesoii». Hanpumep, monexkyasl JTHK Bcerza nme-
10T BHJ| COMPAaJiK, 3aKPYJeHHO! BOPABO, & OeJIKHM YKHUBEIX OPraHU3MOB I10-
CTPOEHBI TOJNBKO M3 «JIEBBIX» AMHUHOKHCJIOT. 3HAUEHUE 3ePKaJbHOW CHUM-
MeTPHH B OPTAaHMBALAH MKUBHH Ha Hallleil IJIaHeTe OYeHb BEJHKO, TaK KaK
XHpaJbHEIE MOJIEKYJIbI MOTYT CYILIeCTBEHHO OTIIMYATECA KakK [0 CBoeil Ouo-
JIOPAYECKOM aKTHBHOCTH, TAK ¥ 10 COBMECTHMOCTH C JPYTMMH IIPHPOJAHBI-
MY COEUHEHUAMHU, HOAXOAA APYT K APYIY, Kak K04 K 3aMKY.

——— e

NaboparopHbik ONbIT

Banax MATHOM KeBaTeJbHOH Pe3HHKH 00yCJIOBJIEH NIaXy4YHuM BelecTBOM —
L-xapBoHOM («JIeBOii» opueHTaruu). 3amax TMuHA 00ycnosgeH D-kapro-
HOM. PasEnny B 3anaxe MeXxXAy 9THMH XHPAJbHBIMH MOJIEKy/IaMHi YIaBIH-
Bator 80% miozeit, 20% ary pasaEuny He 4yBcTByIoT. [lomMecTHTe KycodeK
MATHOH yKeBaTejlbHOH pe3sHHKH B OAHY npodupky, 10 ceMaH TMHHA —
B JIPYI'VIO, B TPETHIO MPOGHPKY — HMJIH KYCOUEK XBAUKH, WA CEMEHA TMH-
Ha. 3axpoiiTe npobupku npobxamu. ITompocuTe OAHOKIACCHUKA 3aKPBITH
r1asa, MOHIOXATH COJEPKUMOe KaXIol mpoOHUpKH IO oYepeju M oupeje-
JIATH, KAKHWe TPOOUPKH MMaXHYT OAMHAKOBO, & KAKad MMeeT Apyroi sanax.
B cBoo ouepenb, MOHIOXaiiTe COfep:KHMOe IPOOMPOK, NPHUIOTOBJIEHHEIX
uM. K Kakoii rpymne Jrofei Bbl OTHOCHTECH?

Taxum 06pa3oM, eCTeCTBeHHO-HayYHbIe 3HAHUA O IPHPOJe B CACTeMATH-
3UpOBAHHOM u 06O6GINEHHOM BHIE IPEACTABIAKT COOOH ecTecTBEHHO-
HAYYHYIO KAPTUHY MHpPa, B KOTOPOH
NpejcTABJICHUASA O MATEDHH M JBHIKe-
HWAHW, IPOCTPAHCTBE X BpeMEHH SABJIA-
0TCcA 00IMeHayIHEIMH, QUI0COPCKH-
MH# KaTeropusaMu.

—— g Ho OXpY>Xa8M0IIHil HAc MHEpP, Bep-
Hee, MEDEI HACTOJIBLKO pasHOOOpasHkI,
4yTO 0 HMX HALO CKasaTh OTIENbHO,
¥ Bhl Y3HAETE 9TO U3 CJeAYIOIIero na-
parpaga. e
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} 4TO HasbiBaloT O6LEHAYYHON KAPTUHOW MUPa
) KaKoBa CTPYKTypa eCTeCTBEHHO-Hay4HOW KapTHHbI MUpa

P BUYEM 3aK/IOYAETCS IBOMIOLMS ECTECTBEHHO-HAYYHOM KAPTHHBI MMpPa
)} NPHUHUMNBI, OTpaXKaloLHe B3aUMOCBA3b (DyHAaMEHTaNbHbIX TEOPHI

© Bni moxete

b 06BACHUTB, YTO NPeACTaBARET COBOMN €CTECTBEHHO-HAaYyYHas KapTHHa Mupa

b NPeAcTaBuTb 3BONIOLMIO €CTECTBEHHO-HAay4YHOW KapTWHbI MMpa, Kak OHa Me-
HaAnack, HaumHana ¢ XVIl 8. ¥ go Hawwux aHewn

F NEPEeYMCNHTL NMPUHLMMBI, KOTOPble NIeXaT B OCHOBE B3aMMOCBA3el hyHAa-
MEHTaNbHbLIX TEOPUH, U HA NPUMEpax M3 Pa3HbiX eCTECTBEHHbIX HayK — XW-
MHH, DU3KUKK, BUONOrMH — NPOMANIOCTPUPOBATD 3TY B3aHMOCBS3b

) AoKkasartb Ha NpUMEpax, YTO B3aUMONPOHUKHOBEHHE HCKYCCTBA B HAayKy M Ha-
060poT — spKas UNNIOCTPaUMA NPUHLMNA AONOAHHTENbHOCTH

© Bbinonuure 3agaHus

1. O6ocHyiite, noyeMy, Ha Baw B3rsa, B €CTeCTBEHHO-Hay4YHOW KapTHHe Mupa
MPHCYTCTBYIOT TakWe (PUNOCOdCKHE KaTeroprM, Kak npoCTPaHCTBO, Bpems,
MaTepMs K ap.

2. Kpatko packpoiTe CyWHOCTb Hay4HbiX MPUHLMNOB, KOTOPbIE OMPeAensioT
B3aMMOCBS3b €CTECTBEHHbIX HayK.

3. MponnniocTpupyiTE NPUHUMN COOTBETCTBUA Ha NPUMEpe Pa3BWUTUS aTOMHO-
MONIEKYNSPHOTO YYeHHs.

4. Mudonoruyeckoe CyLecTBO — KeHTaBp — MOXHO PAcCMaTpUBaTh Kak CBOe-
06paaHblit NpUMep NpUHUMNA AONONHUTENbHOCTH. MoscHUTe nodyemy.,

5. Paccmotpute kaptuHy [bk. Apuumbonbno «Moptper uMmnepatopa Pygone-
®a Il 8 obpase BeprymHa — 6ora BpeMéH roga u ux pasnuuHbix 4apos». Ka-
KHe OBOWM M (DPYKTbI MCNONb30BAN XYAOXHUK ANS CO3AaHUS NOPTPETa, No-
yemy UMeHHO ux? CchopMynHpyiiTe CBOIO TOUKY 3PEHMS, COOTHECHTE €6 C Npu-
HATOW B UCKYCCTBOBEIEHUM, UCNO/b3YA BO3MOXHOCTH MHTepHeTa.

|. JTanbl pa3BuUTUs eCTECTBEHHO-HaY4YHOMH KapTHHbl MUpa. 2. ApucToTenesa KapTu-
Ha MUpa U COBPEMEHHbIH B3r/IA HA €CTECTBEHHO-HAYUHYIO KapTHHY MUpa. . Bknag
yuéHbix XVII—XX BB. B pa3suTtie 380NIOUMM ECTECTBEHHO-HAYHYHOM KapTHUHbI MUpa.
4. MickyccTBO M apXMTEKTYpa B TECHOM CBA3M C 3aKOHAMM (DU3UKH, XUMUMU, MaTeMa-
THKH — ApPKWH NPUMEP NPHHUMUNA AONONHUTENBHOCTH.
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§ 7. Mupbl, B KOTOPbIX Mbl XXHBEM

-

1. U3noXuTe UCTOPHIO CO3AaHKA MUKpockona W Teneckona ot XVI—XVII es.
A0 HalUKX AHEH,

2. Mepeuncnute fokasartenbcraa yuéHbiMu CpeHeBEKOBbSA WapoobpasHocTH
3emnu, nokaxkute Ha npumepax ot Jleonapao aa Bunum o K. 3. Unonkoes-
ckoro # C. IN. Koponésa ctpemMnenue yenoseyecrsa OCBOWTb BO3AYLIHOE
NPOCTPAHCTBO U BbIPBATLCS B KOCMOC.

3. HasosuTte uMeHa nucateneit-haHTacToR, KOTOpbIE NPeACKa3ani B CBOUX po-
MaHax cosgaHuWe npubOpOoB, MAWMH W annaparos, NOMOralWWX JIIOASM
NPOHUKHYTb B rNyOrHbI KOCMOCa U OKeaHa.

MHOIOOBPA3HWE MUPOE. YesnoBeka Bcerza IPHBJISKAaIH TAXNHCTBA 3alipe-
AeJIbHO GOJBINUX PACCTOAHUNA U OeCKOHEIHO MaNbIX BesnunH. TpyaHo cebe
IIPeZICTABATH PACCTOAHHE B HECKOJBKO MHJIJIHOHOB CBETOBBIX JIET, OCMBIC-
JIMTH pasMepbl ralakTUK u BceemenHO#M. Tak y»K yCTPOEH UYeJIOBEUECKHUM
pasyMm, 4TO MBI Bcerja 3aaéMcsi BOIIPOCOM: & YTO HAXOAUTCH Jaliblile, 3a
TOI YMO3pHTEIbHOM rpaHAINel, KOTOPYIO pucyer Boobpaxernue? He menee
WHTEPeCHO MBICJIeHHO NPOHHMKAaTh B IIy0b MaTepuanbHOoro mupa. Temeps
MBI 3HAEM, KaK CJ0YKHO CTPDOEHHE ATOMA U dJIeMeHTapPHBIX YaCTHIl, ero co-
crapaaomux. JlokasaHo, 4TO ¥ OHH, dJAeMeHTAPHBLIE YACTHUIILI, HE TAKHE
yu asemMenTapusie. Ilporon, HanpuMep, obpasoBaH YaCTHIAMH, KOTODLIE
HA3LIBAIOT KBAPKAMH U IIIO0HAMH, A najibiie?

Henanne yenoBeyecTsBa IPOHHKHYTH B cAMEBIe INIyOMHBI MUPO3JaHUS 34~
CcTaBJfAET TPATHTHL OACHOCIOBHEIE CPEJICTBA HA HAYYHBIE MCCJIeJOBAHWUA H
npoexTHsIe paspabotrku. K nmpumepy, Ha coszaHue 60JbIIOr0 aipoOHHOTO
KoJnafiepa, ¢ IOMOMIbI0 KOTOPOTO HpeAnojaraeTca 3a@UKCHPOBATEH €IIe
fosIee MeTKAE « KUPIHYHKH» MaTePUH.

IIpoHUKHOBeHWe B Oe3rpaHWYHO MaJyible HJIM Heobo3pumo Oosbline
MHpBl — He IIPOCToe JIOOMBITCTEO. YeJ0BEeYeCTBO TAK M OCTAJIOCH Obl Ha
ypOBHE [1€PBOOBITHO-00IMIMHHOTO CTPOSA, eclH Obl He HAYYHUIOCh UCIONB30-
BaTh BO 6JIaT0 Hay4YHbIE 3HAHUA U TPAKTAYECKHUHA OILIT, IOYEPHHYTHIA OIpH
HCCIelOBAHMHE OKpyxkamigero mupa. IlosToMy 4elnoBeK CTPEMHUTCHA IIO-
3HATh YCTPOUCTBO MUPOB, CYILIECTBYIOMUX O0BEKTHBHO U HE3aBHCHUMO OT
ero BOJIM, — MHpAa, B KOTOPOM JXHUBET OH caM, M MUPOB, KOTOphKIE JKUBYT B
uém. 'paHWIIBI 3THX MHPOB JOCTATOYHO YCIOBHBI.

MeraMHp — 3TO MHD, O0’BEKTHI KOTOPOT'0O MMEIOT HEOrpaHHYEHHBIE
macmrabsl (Hanpumep, Beesennasn; puc. 200).
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Maxpomup — 210 MHD, 00BEKTEI KOTOPOro OKPYIKAIOT HAC W BHIHEI
HEBOOPYKEHHBIM IJIa30M JIM00 UX MOMKHO YBHAETH ¢ HOMOIILI0 MHKDO-
CKOIIOE M TeJIeCKOMIOB ¢ HeDoNbmuM yBelndenueM (Hanpumep, mIaHeTa
3emus, eé cnyrHuk — JIyHa, Ye0BeK, pacTUTeILHEIE U JKHBOTHBIE KJIET-
Ku; puc. 208, 2).

MuxpoMHp — 5T0 MHP, 0GBEKTEI KOTOPOI'O HMEKT PasMephl MOPAAKA
10-8 M (970 MOJIEKYJIbI, ATOMBI U 3JeMEHTAPHEIE YACTHIEl — IPOTOHEI,
HEWTPOHSI, 2JIEKTPOHEI; puc, 20a).

Hamomup — 5T0 MHp, 00BEKTH KOTOPOIO MMEIOT pasmepsl oT 1 jo
100 5™ (1 v = 10-° m; sanpumep, monexyna JTHK umeer gxuamerp 1 aMm;
puc. 206).

U3YHEHWUE OBBEKTOB MEFA- U MAKPOMMUPA. Bee 06 beKTE MeraMupa —
raJJakTHKH U BcesleHHYI0 — HEBO3MOMKHO YBHAETH LEJHMKOM, DABHO Kax

Puc. 20. O6vexTsi: MHKpOMKUpa — atom KpunToHa (a); HaHomupa — monekyna JHK (6);
Makpomkpa — Knetka (8), uenosek (2); meramupa — ranaxktuka (0)

EctectsozHaHve M MeToAbl NO3HAHWA MHpa 53



M HeKOTOphIe 00'beKThl MAKPOMMDA, HaIpHMep 3eMJI0, — B CHIY Goabmmx
pasmepos. Ec/iu geioBeK HAXOZUTCA HA €€ IOBePXHOCTH, TO OH MOYKET yBH-
[eTh OTAeJbHEIE Tophbl, HeGonpmue 03épa, (pparMeHTHl OCTPOBOB, JIECOB
M peK, a 3eMHOM Imap MOKeT pacCMOTPeTh JIMINb U3 KocMmoca. Hezapom B
JIPEBHOCTH JIIOAM MpeAcTaBasau cebe 3emiuio miockoi. B moxocmuueckoe
BpeM# JOKA3aTeJILCTBAMH TOr0, 4TO 3eMia uMeeT Jopmy mapa, CIyKHIHA
clexyionIae HabJIOIeHuA: IOCTeIeHHOe HCUe3HOBeHNe Kopabid, yIikIBa-
JOIIEro 3a JUHUIO FTOPU3OHTA, KPYTI'OCBETHEIE IJIABAHHUA, OIBITEl C MAATHH-
KoM PYyKO MU T. I.

OcHOBHBIMM NpuOOpaMy, ¢ IOMOINBI0 KOTOPBIX H3ydalT Beenennyio,
ABJIAIOTCH TEJECKONbl PA3HBIX THIOB, C KOTODBIMHM Bbl HNO3HAKOMHTECH
B cJeAvIoel riase yueOHUKA.

Hexoropsle 00K Th MAKPOMUAPA MOMKHO HaOIIOAATE HEIOCPEACTBeHHO
¥ TIPOBOJMTHL pasJIMuHble WX uceiegosanus. Hanpumep, H3MepATH Bec,
poCT, MYJILC, AABJIIEHNE, OCTPOTY 3PDEHHHA YeJIOBeKa MJIM KMBOTHOTO U T. I.
Mayuenue bosee Menkux 06/beKTOB MAKPOMIPa HEPA3PBIBHO CBA3AHO C YCO-
BEPIIEHCTBOBAHMEM ONTHYECKMX MPUOOPOB, KOTOpHIE ChIrpanu GOJBIIYIO
pOJib B PA3BUTHH, HANIPUMEp, KJaeTo4HOo# Teopun. B 1665 r., uayuas cpes
npobku, P. I'yrx (1635—1703) obHaApY KU CTPYKTYDEI, TOX0KHe Ha COTHI,
U HA3BaJ uUX KJeTKamu. A. Jlegenzyrx (1632—1723) ycoBepmeHCTBOBA
MHKPOCKOI ¥ CMOT HabII0AAaTE YKUBEIe KJIETKH C yBeJimueHueM Ooyiee ueM B
200 pas. B 1831—1833 rr. P. Bpoyn (1773—1858) o6Hapy»xuy1 B pacTu-
TeJBHBIX KJeTKax aapo. IlpoanarusupoBas BCe CyIIeCTBYIOIIHE HA TOT MO-
MEHT 3HAHHUA 0 KJICTOUHOM CTPOCHUH JKUBOM NPHUPO/LI, B TOM YHCIIe TPY/bI
6oraruxa M. A. Illréiidena (1804—1831), B 1838 r. T. Illsann (1810—
1882) chopmynuposas KaeTounyio Teopun. Onaako bosee gerajibHOE U3Y-
yeHHe 00'beKTOB MUKPOMHPA ¢ IOMOIIBIO ONTHYECKUX MUKPOCKOIIOB OTrpa-
HHYEeHO TeM, YT0 OHM UMEIOT ONpee I HHRIIH Ipeel paspenienus, T. €, BO3-
MOXKHOCTB YBH/IETh [10 OTAEJBHOCTH MelKHe 00BeKThI MM HX JacTH.

Anrnuiickui usuk Jxe.-V. Panéii (1842—1919) norasai, 4TO mpenesn
paspelieHHs MHKDOCKOINA, OrPAHMYMBAIONAA MHUHHMAJbLHLIE DasMephl
paccMaTpuBaemMoro o6sexTa, paseH !/, JuuHE cBeTOBOH BoMHBL. IlocKoms-
Ky caMble KOPOTKHMe JJIMHBEI BOJIH BUAUMOro cBeta cocrasiasaior 400 am, To
paspemaomas cCliocoGHOCT ONTHYECKHX MUKPOCKONOB — 0K0J10 200 HM.

M3YYEHUE OBBEKTOB MUKPO- U HAHOMMUPA. HccnepoBare 06 BeKTOB
MHKpPOMHDPAa (CTPYKTYPHI KJIETOYHONH MeMOpaHbl, OPraHOMAOB PACTHTENb"
HOM U JXHUBOTHOH KiIeTok, oo cnupanu J[THK u 1. 1.) eBsAzaHO ¢ co3jia-
HHEeM 2JMeKTPOHHOI'O MHKDPOCKOIIA. OH Mo3BOJMI 3HAYHUTEIBHO pacuidpiuTh
BO3MOKHOCTH HCCJIEJ0BAHMA HA MUKPOCKONIHYECKOM ypOBHe. B asiekTpoH-
HOM MHMKDOCKOIIe BMECTO CBETA MCIIOJL3YIOTCS TAKHE JKe, KAk B 00bIIHOM
TeJeBU30pe, NMYUKH 3JIeKTPOHOB, YCKODEHHBIE 3JIEKTPHYECKHM IOJIeM 10
6oJBIIHX dHepPruii. B KauecTBe JIMH3 BRICTYNAIOT 3JIEKTPOMATHUATHBIE IIOJISA
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COOTBETCTBYIOIEN KOH(pUrypanum, . e. cB0eo0pasHble 3JIeKTPOHHEIE JIHH-
851. MarHuTHOE U 3JIEKTPAYECKOe IO/ M3MEHAIOT ABUKEeHHIe IIOTOKA DJIeK-
TPOHOB, YTO JieJiaeT BOBMOKHOU (POKYCHMPOBKY 3JIEKTPOHHEIX JIVUei, KaK u
B OOTHYECKOM MHUKDOCKOIIe,

Hzobpaxxenne, nogobHOe TeIeBU3NOHHOMY, HAGIIOAAIOT HA 3KpaHe, IO~
KDBITOM CHEIHAJIBHBIM COCTABOM, KOTODLIM CBETHUTCA NPH NONAJaAHMH HA
HETO MOTOKA& 3JIEKTPOHOB, JIH60 GUKCHDPYIOT HA DOTOILIACTHHKE.

YBUAETH 06BEKTH HAHOMUPA MOKHO € IIOMOIIBIO CKAHHUPYIOIIUX 30H10-
BEIX MHKPOCKONIOB. 30H/JIOBEIME OHH HABLIBAIOTCA HOTOMY, 9TO B POJH
cBOEOOpasHOro Imyna, Wid 30HAA, BLICTYIAeT IPEe3BRIYANHO TOHKAH MIJa.
Taxme MUKpPOCKOIEI 06,1a/1210T IO CPABHEHUIO C OOLIYHBIMHE 36 KTPOHHBIMHA
Gonee BEICOKOM paspemaloieil cnoco6HoCTE0. Tak, OHM MOTYT CKaHHPO-
BaTh OPO(MHUIL HOBEPXHOCTH H3YyYaeMOro 00'beKTa C TOYHOCTHIO A0 pasMe-
POB OT/IEJILHEIX ATOMOB.

B kaxoM MHUpe, KaK W B KaXJOM rocyAapcTse, JeiCTBYIOT CBOM CO6-
CTBEHHBIE 3aKOHBEI. B Mera- m Makpomupax AedCTBYIOT 3aKOHEI KJIACCHYe-
CKO# pu3uku. B MEKDPO- 1 HAHOMUpe 3TH 3aKOHBI 4ACTO He COBIIOAAI0TCH,
TaM paboTaioT CcBoM, O0COOble 3aKOHBI, OCHOBAHHLIE HA NPHHIHANAX
KOpPOYyCKYJIAPHO-BOJITHOBOTO Ayanusma. Hanpumep, sakod OMa B 9THX Mu-
pax He gelicTByeT, a TYHHE/JILHEIH 2 (MEKT He MOXKET ObITh OOBACHEH 3aK0-
HAMH KJacCHYeCKOH (hU3UKH,

MONEKYNAPHOE PACMNO3HABAHUE W W3MEHSIOWMECA CBOWMCTBA
BELLECTB B HAHOMMWPE. TeomeTpus, UM ADXATEKTYPa, TAKUX YACTHI] HA-
HOMHDPA, KaK MOJEKYJIbl, 00yCI0BIMBAET MOJIEKY/IsIDHOE PACIIO3HABAHUE.

Monexynapaoe pacno3HaBaHHe — 3TO CIIOCOGHOCT OJHOM MOJIEKYJIBI
NPHTATHBATD ADYTYIO 3a CYET 3JIEKTPOCTATHYECKHX CHIL.

OHO CcHy’KUT XUMWYECKOH OCHOBOH A paboTh PelerTopoR OpraHoB
9YBCTB, B IEPBYIO Oo4epe]b BKyca U obousHusa. MonekyispHOe pacnosHa-
BaHue TAK)Ke JIEKHT B OCHOBe AeHCTBHA GMONOrMYEeCKMX KaTaJIU3aTOPOB
GesxxoBoit mpupoasl — (epmenTos. Kasxaniii depMent YCKODPHAET TONBKO
OAHY KaKylo-JIM00 PeaknHi0 HJIM IPYNNy OAHOTHIHBIX Deakmuil. DTy HX
OCOGEHHOCTH HA3LIBAIOT CEJEeKTHBHOCTLIO (ua3bupaTenbHOCThI0). OHA mO-
3BOJISIET OPraHU3MY OLICTPO M TOYHO BBINOJHHUTE YETKYIO IPOTPAMMY CHH-
Te3a HYKHBIX €My COeIMHeHUH Ha OCHOBE MOJIEKYJI NHUINeBhIX BEIIeCTB WK
OPOAYKTOB MX NpeBpamenus. Pacnonaras Gorareim mabopom depmenTos,
KJIeTHAa pasjiaraeT MOJeKyJIbl 6eJIKOB, }KMPOB H YIVIEBOLOB IO HeGOIBITHX
(dparmMeHTOB — MOHOMEPOB (AMHHOKHCJIOT, IVIHIEPUHA A JKUPHBIX KHCIOT,
MOHOCAXapHAOB) ¥ 32HOBO CTPOHT M3 HUX GEIKOBBIE M APYTrHe MOJEeKYJIbI,
KOTOpEIE OyAyT TOYHO COOTBETCTBOBATH moTpebHOCTAM oprammama. Hexa-
POM BeJIMKMMI pyccKuii pusuonor H. IT. ITasnoe (1849—1936) nassan dep-
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MEHTHI HOCHTEeJAMM 3Ku3Hu. EcTh HeboIbpIIoe Yucao ()epMEeHTOB, KOTOPBIE
NefiCTBYIOT He Ha IDYNINY OAHOTHUIHEIX DeakIdii, a JWIIbL Ha ONpeJeseH-
HYI10, eJHHCTBEeHHYI0 peaknuio. K Takum abcomoTHo crienu@uuHbIM dep-
MeHTaM OTHOCHTCH, HAlIpUMMep, ypeasa, pasiaraiomnas OfHO-eIHHCTBEHHOe
BeIleCTBO — MOYEBHHY.

NNaGopaTopHbii onNbIT \

B aBa XMMHMYECKHMX cTaKaHa HajeliTe 1o 3—5 M pacTBopa nepokcuia Bo-
nopozaa. B nepeeiil cTakaH ONyCTUTE KYCOUYeK CHIPOro Kaprodess, BO BTO-
poii — Kycodek BapéHoro xaprodens. Uro Bel Hab1oaeTe B TOM U [pyroM
crakaue?

B crIpEIX OBOIIAX, CHIPOM MfICe, B KDOBH COIEPXUTCA (hepMEHT KaTamna-
3a, € TOMOIIBI0 KOTOPOI'0 TPOMCXOAHUT PA3JIOKeHHe NePOKCHA BOI0POoAa:

2H,0, —> 2H,0 + 0,1.

A mocKOnbKY (hepMeHTh — KaTaau3aTopsl 0eJKOBOH NPUPOALI, OHH,
Kax ¥ mobkle 6eaKy, NOABEPralTcs JeHaTypanuy (M3MeHeHIIO IPAPOAHOMK
CTPYKTYDEL) H TEPAIOT KATAJIUTHYECKYI AaKTHBHOCTD.

B manomMupe MeHAOTCS (DU3NUeCKHe CBOMCTRA
BEIIecTB — IIBET, TeMIIepaTypa ILIaBJIeHHus, TaM
neficTBYIOT APYyrHe 3aKoHbI. Hanpumep, MEHAIOT
IBeT MOJ 3JIEKTPOHHBIM CKAHHDPYIOIN[MM MHKpPO-
CKOIIOM 4aCTHIILL 30J10Ta (puc. 21).

OueBHAHO, YTO IIEPBBIMH <«HAHOTEXHOJIOTA-

Puc. 21. UameHerne

uBeTa y 4actuuy 3onota

NOR SNEKTPOHHBIM Mu» OBIIM JpeBHHE N'OHYaphl W CpeJHEeBEeKOBbIEe
CKaHWPYIOUHM MHKPO- crexsionyBel. OHM OCTABWJIM HaM B HACJEACTBO
cKonom H3YMHTeJBHBIE 10 IIBETOBOW ramMMe KepaMmde-

CKHe M3JIeJIud U BeJIMKOJeNHbIe I BeTHEIe BUTDA-
KM EepKBeN 1 JIBOPIIOB.
B HaHOMMpE UBMEHAKTCA U XMMHAYEeCcKUe CBOMCTBA HEKOTOPBIX BeIlecTE.
Hanpumep, HaHOCKoNHYeckoe cepebpo cmocofHO pearupoBaTh € CONSHOM
KHCJOTOM’ ¢ BRIZIEIEHHEM BOAOPO/a:

2Ag + 2HCl = 2AgCl + H,.

Taxoe HeoObIYHOE MOBEAEHIAEC BEIIECTE B HAHOMUPE MOXKeT MMeTh 1 3Ha-
yHTeJbHOE IIPAaKTUYECKOEe IPUMEeHeHe — HallpuMep, B XpaHeHHWH U mepe-
nade HaCJeICTBeHHOH MH(pOpMANUY, B OPMEHTHPOBKE ¥ UBBIX OPraHU3MOB
B IIDOCTPAHCTBE, MOMCKAX MMUTAHUSA, B TPONIN3Me (IBHKEHHUH) ¥ PACTeHUH.
HMeHHO MOJeKyJIADHOe PACTIO3HABAHUE JIC)KHT B OCHOBE PeaKIuil MaTpud-
HOro CuHTe3a — camoyaBoenusa mojeryn IHK u nponeccor GmocuHTE3a
benka.
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© Bbi 3HaeTe

) 4TO MUP MHOrOOBpPa3eH: BbIAGNSIOT MEra- 1 MaKpOMMP, MUKPO- ¥ HAHOMUP
}  KaK U3yyaloT 0ObEKTbl Mera- U MaKkpomupa

)  Kak M3ydaloT 06beKTbl MMKPO- U HaHOMMUpPa

} 4TO TaKOE MONEKYNSPHOEe pacno3HasaHue

b KaK MEeHSIOTCA CBOWCTBA BELLECTB B HaHOMUPE

F  KaKkoe npakTU4eckoe npuMeHeHue umeeT HeobbluHoe nosegeHWe pellecTs
B HAHOMHpe

(0 Bumnoxere N

) Ha3eaTb 0ObeKTbl Mera-, Makpo-, MUKPO- U HaHOMMpPa U CNocobbl UX MU3yde-
HMA

¥ NPOWMANIOCTPUPOBATL HA NPHMMEpax, Kak yCOBepLIEeHCTBOBA/IMCb Ha NpoTsaXe-
HWK BEKOB OnNTH4ecKue npuﬁopbl, annapatbl, MEXaHW3Mbl, NOMOraloLie nio-
4AM B U3y4eHuHu Mupa

4 Oﬁ'bﬂCHHTb, YyeM MHUKPOMMP OT/IM4aeTcs OT HaHOMKpPa W 4TO HeobbluHOrO npo-
UCXOAMT C 3aKOHaMH (PH3UKH, XUMHH, 6UONOrHH B HaHOMHpe

© BbinonHute 3agaHus

1. Hasoeute MUpbI, KOTOPbIE PA3/IMHAIOT B ECTECTBO3HAHUMU, NPUBEAUTE NPUMe-
pbl OOBEKTOB KaXK[Oro MUpa.

2. [lokaxuTe, 4TO HAHOMUP — OCOBbIN MHUP, apryMeHTHPYHTE CBOIO TOHKY ape-
HHA.

3. O6vacHuMTe, UTO TaKOe MONEKYNIAPHOE Pacno3HaBaHWe W KaKoe 3Ha4YeHUe OHO
umMeeT A5 XHUBOH Npupoasi. OTBeTbTE Ha BONPOC: Kak cobNiofaloTca 3aKoHo-
MEPHOCTU XMMHUHECKOH, BUONOrUIECKOM W (PU3UHECKON HayK B MaKpo- 1 Mu-
Kpomupax?

1. CoBpeMeHHbie OTKPbITUS B aCTPOHOMKM, KOTOPbIE NPOU3BENY CEHCALMU B ecTe-
CTBO3HAHUH. . ATOMHBIH CHNOBOW W CKAHHPYIOLMH TYHHENbHBIN MHKPOCKOMbI:
nprHUMnbl pabortel. - HaHomup, ero ocobeHHoCTH U nepcnekTussl. . M. B. Jlomo-
HOCOB Kak aBTOp MO3aW4YHOW KapTuHbl «[lonTasckas GuTBa» — OAMH M3 Nepsbix
«HaHOTEXHONOroB» HalleKl CTpaHbl.
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NMPAKTUHECKHUE PABOTDI

§J HabniopeHue 3a ropsiLiei cBe4oM

PaccmoTpenne QU3NIecKuX ABIEHAH, TPOUCXOAAINNX IPH rope-
HAW CBe4YH, OpefcTaBiger cofoil caMblil IHPOKMHA OYTh, KOTO-
DBIM MOJKHO IIOAONTH K M3yUeHHIO eCTeCTBO3HAHMA... 51 cobupa-
10Ch H3JIOMKHTH BaAM <...> D/ CBeJeHMH IO XMMHH, KOTOpbIEe
MOKHO M3BJIedb W3 TOPAIIEH CBeYH.

M. @apadeii

Lienp paborbi: passuBaTh yMeHHe HaOM0AaTh, GUKCHMPOBATH PE3YJILTATEHI
HabaogeHnsa B Ha UX OCHOBE JIeJIaTh BRIBOJHI.

Ob6opyaoBaHHe W peakTHBbI: cBeUa, CIIMYKH, THIeJbHbIE UL, dapdo-
poBas YaIllKa, Pe3HHOBAsA IPyINa, CTeKJsAHHAA TPyOKa ¢ OTTAHYTHIM KOH-
110M, IOTATHB, IPOOHDKH, IBA 3epKaJja, TPAaHCIIOPTHD, CKOTY, H3BECTKOBAasA
BOJA.

XanaﬁoTH...... ......... R e T i i, Y S

@u3uvecKUe ABNEHUA NPH ropeHHn ceedu. 3axrure ceewy. O6paTuTe BHH-
MaHHe Ha TO, 4To mapaduH BOKDYr GUTHIA HauumHaeT 00pasoBLIBATHL He-
6onpmyio Jy:kuny. Kakoe sBieHne OPOUCXORAT?

BoasMHTe M3OTHYTYIO IOJ NPAMBIM YIVIOM CTEKJIAHHYIO TPYOKY. Oama
eé KOHeIl IOMeCTHTE B CPeAHIOI YacTh IJIaMeHH, a IPyroi OnyCcTUTe B IpO-
6upKy ¢ Bogoii. Yro nabmonaere? O6pACHHTE NPOUCXOASANINE ABICHHUA.

Q6HapyeHHe npogykTos ropeHuna napacduHa. Baecure (papdpoporyio am-
KY B CBeTAIIYIOCHA 30HY IIAMEHH CBEYH U MOJEPIKHUTE €€ TaM HeCKOJIBKO ce-
kyHp. ITocmoTpuTe HAa MOBepXHOCTH YamKH. OOBACHUTE NPOUCXOAAIHE
ABJIEHUA.

Cyxyi0, eJlaTeIbHO OXJAXKAEHHYIO (HO He 3aI0TeBINYI0) NPOOHPKY 3a-
KpenuTe B AepXKaTesie U OAEPIKHATE HAJl [IJIAMeHeM CBeYH /10 3aII0TeBaHH .
O6bacHHUTE HAOJIIOAaeMoe SBIeHHEe.

B Ty e npobmpky ObIcTpo HaleidTe 2—3 MJ H3BECTKOBOH BOJEI
un BerpaxauTe. Yro Habmonaere? O6bACHATE NPOMCXOAAIILEE.

BAusHMWe BO3AYXa Ha ropeHMe ceedur. BerasbTe CTEKJIAHHEYIO TPYOKY € OTTA-

HYTHIM KOHIIOM B Pe3MHOBYIO rpymy. Cumasi rpymy pyKoH, OpOAyiTe
B IJIaMd ropaimeli cBeun Bo3ayx. Kak mamennnach aprocTs naamesu? Ilo-
yemy?

IIpuKpenHTe 4BE CBEYH IPH [IOMOILIY PACIIaBIeHHOTO napaduHa K Kap-
ToHY WM (haHepe. 3aXKIUTe UX M HAKPOHTE XMMUYECKUMHE CTAKaHAMH Das-
augHOTO O0BEéMa (HanpuMep, JUTPOBLIM U MOJ-TATPOBLIM). B KakoM cay-
yae cseqa ropur goaeme? [Touemy?
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MuorokparHoe ortpaxeHuwe cseun. Cxpenmre
CKOT4YeM ¢ o0paTHOH CTOPOHBI JBa 3epKaja Mo
yraom. ITocraBeTe 3a)K/KEHHYIO cBeuy B IEHTD
TPaHCIOPTUDA, a 3ePKAaJia HA TPAHCIOPTUDE TAK,
urober omm obpasoBamm yroa 180° (pumc. 22).
CronbKO oOTpaskeHWi#l cBeudm Bl Habmwogaere?
YMeHbIIHTE YTOJ MEXKAY 3epranamu. Kax uame-
HAeTCA KOJHUYeCTBO OTPasKeHuil cBegn?

3 Puc. 22. MHorokpatHoe
ITocrpoiiTe rpaduK 3aBHCUMOCTH YHCJIA OTPA- OTpaKEHHE CBEUH B ABYX

JHeHHI CBeUH OT YIUIa MEXAY 3ePKAaJIaMH. 3epKanax

¥ HabniopeHue 3a npopactaHuem
ceMsAH aconu

Lenv paborbi: passuBath ymeHue HabTIOAaTh, QUKCHPOBATEL PE3YIILTATHI
HaONI0IeHUH U HA UX OCHOBE JeJIATh BRIBOJIEI.

O6opyaosaHue u peakTuBsi: 6moxne uan gamka Ilerpu, mapas, 2—3 ce-
MeHH (acosu, BOAA, Bechl (TEXHUYECKHe UK 3JIeKTPOHHEIE).

Xanaﬁmm ....... o e P e - S S B e W s

Ora pabora paccumTaHa Ha HECKOJBLKO AHeH, €8 MOYKHO BBINOJHSTD
BABOEM HJIH I'PYIIIAMH.

B uwamxy Ilerpn unu Ha Gmiofne NOA0MHUTE CBEPHYTYIO B HECKOIBLKO
CJI0€B MapJio, HaJeiiTe BOABI CTOJBLKO, YTOOBI MapJis HAXOAMIACH TIOJ eé
ciaoem. llonoxkure Ha Mapiaw cemeHa (hacond, TpeABAPUTE]LHO B3BECHB
kaxkjpoe. Bioana ¢ daconsio ocraBeTe B KaOHHETe eCTeCTBO3ZHAHUA HA MO-
JNOKOHHHKE.

Benure exennesnoe HabIoOmeHUe 3a MOBEIeHUEM CEMSAH, DukcupyiTe
B TETPAAH H3MEHEeHHd, IPOMCXONAIIHe ¢ HUMH, eXXeJHEeBHO B3BeIIuBaiite
HX W pe3yJIbTATHI TOXKe 3aHOCHTe B TeTpanb. Korzma dacons mpopacrér u Ha
IPOPOCTKE MOABATCA MaJleHbKHEe CMOpPIIeHHEIE JHCTOYKM, HabaoaeHHe
MOJKHO 3aKOHUYUTE.

3apucyiiTe ceMeHa B HaYaJle SKCIePHMEHTA | 110 ero OKOHYAHMH,

Korna namenenue Beca ceMsaH aconu 661710 HaubosIee HHTEHCUBHBIM ?

ITocTpoiiTe rpaduk 3aBHCHMOCTH Beca NPOPACTAIOIIMX CeMAH (hacoau
OT BpEMEeHH.

K] HabniogeHue 3a u3meHeHHeM TeMNepaTypbl iba
M €ro COCTOSIHUA NPU HarpeBaHHUH

Llens pa6orsi: pasBuBaTh yMeHuMe HAGMIONATE ABJCHASA IPHPO/BI, BRIIOJN-
HSTEH MpoCTeidlline H3MePeHHus, (PUKCHPOBATE PE3yJbTATH HAOTIOMeHHS U
U3MEPEeHHUA U HA HX OCHOBE JeJIaTh BEIBOJABI.

EcrecrsoaHaHue H MeToAbt NO3HAHMA MUpa 5 g



O6opyaoBaHue M MaTepuanbi: J€1, TePMOMETD, CTeKJIAHHEIN CTaKaH éM-
xocTbio H0—100 M, TpATIOUYKA.

XOApaﬁoTbl....... ...... mwle e W ce s s e v e B R B Essesosneeisees

Dra pabora paccuuTaHa Ha IeJbld yPOK. E€ MOXHO BRINOJHATE B KJacce
wiu goma. JIis BEIIOJHEHUS PAGOTH MCTIONB3YHTE JIEA U3 XONOANIBHUKA.

XOopomIo pasMeNbunTe JIéll, 3aBepHYB ero B TpAnouky. Ilomoxure pas-
MeJLYSHHEBIN JIED B CTEKJIAHHEINA CTAKAH.

H3MephTe TeMIIepaTypy Jbja, 3aluIIuTe eé B Tabmuy.

H3mepsiiTe TeMIepaTypy JIbAa Yepes Kaxabie 3—5 MHHYT # durcupyi-
Té arperaTHoe COCTOSHUE BO/JbL, AaHHbIE 3aMChIBANTe B TA0INILY.

MomeHT BpeMeHH (MUH) Temneparypa (°C) ArperarHoe cocTosHHe

IocTpoiiTe rpaduK 3aBUCHMOCTH TeMIIEpPaTypPEl BOJABI B Pa3HBIX arpe-
TaTHBIX COCTOAHHAX OT BDEMEHH.









§ 8. Yenosek u Bcenennasn

= TP -L

1. MokaxuTe Ha npUMepax, KaKk MEeHSNUCb NPEACTABNEHUA O CHCTEMe MHpa
C aHTU4HbIX BpeméH go XVIi s.

2. Hasosute umera yuénbix XVI—XVII es., ueit Bknag B aCTPOHOMUIO HEBO3-
MOXHO NEepeoLeHHTb.

3. [laiite kpatKylo XapaKTePHUCTHUKY AOCTUXKEHHUI POCCHIACKOI Hayku B obnacTw
KOCMOHaBTHKH,

4. BcnomH1Te MMEHA NO3TOB, XYAOXHMKOB, NUCATene, KOMMNO3WTOPOB, pe-
YKHCCEPOB, YbM NPOU3BEAEHUA O KOCMOCEe, 3BE3Aax, NYTELECTBUAX K Aané-
KMM NnaHeTam Bam 3anoOMHUIMUCh.

NMPUTAXXEHWE JANEKUX 3BE3[. BcnomuuTe, Kak Oeaobnaunoi seTHed
HOYBIO BBHI, BAIPOKHHYB r'OJIOBY, HE MOTJIH OTOPBATh B3IVIAL OT 3aBOPAMKHA-
Baiomero 3pé3fiHOro Heba. CKONBKUX XV/IOKHHWKOB, IOATOB, IUcaTeIeil
BIOXHOBJIAJO HA CO3/laHUE BeJIMKHUX IPOM3BENEHWH MeplIaHHe AaEKuX
3Bé3/1, becKpallHUX raJakTHK, HeBeJOMBIX MEDPOB (puc. 23). CKoIbKAM ny-
TEIIeCTEeHHUKAM 3BE3bI YKAa3hI-

BaJId BePHEIH NYTH K MOCTABJIEH- \

HOHM IlesTH, CKOJBKUM 3arjyTaB- A — coiE Bemnu, AWTH IAHETH! MAJOH,

TUMCH OYTHHKAM  ITOMOIAJH SaTepAHHON B IPOCTPAHCTBE MHDOBOM,

HaWTH JOpory A0MOM. Ilox GpemMeHeM BeKOB JABHO YCTAJION,
Iloxanyit, HeTr Huuero GoJee MeuTaiomeit HecILIOfHO 0 HHOM.

Oyramlne IpUTAraTeabHoro, fec- B. Bpwcos

KpaiiHe JAanéKOoro, HOCTYIHOTO H

Puc. 23. B. Ban lor. 3883gHas Houb Hag Poron. 1888 .
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HeI0CATAEMOro, 4eM MeraMepbi, B HeJpax KOTOPhIX POAMJIOCH BEJIHKOE
qy[0 — MepHalomas NEUTHHKA 10 UMeHH 3eMJIA.

Bal 0J3KHBI AMETH IPEICTABJIEHUE O TOM, YTO TaKkoe Beenennas, rajak-

THKa, HebecHBIE TeJia, 3HATH He-

/ KOTOpEI€ 'MIOTEe3kl 0 TOM, KOIJa

MepnaloT co3Bes3Jbs B KOCMHYECKOH MTJIe, Bo3HWK1a BeeleHHas, KaKue 30-

3aMaHYHBO CBETAT W ACHO, JMAKATHHEIC CO3BESAMH CyIe-

CTBYIOT, CyMeTh HaliTH Ha Hele

Tonsipayio 38e3y. ITOMY ¥ MHO-

roMy JApyromy OyneT mOCBAINEHA
rnasa Il mamero yueGHuURA.

Ho noau NPHEBRIKIH KATE HA 3eMile,
W aTa mpuBBIYKA IPEKPaCcHAa.
B. Conoyxun

ACTPOHOMMSA B IPEBHEM MMPE. Yto Takoe Becenemnaa? Orser Ha 3TOT
BOIIPOC BOJHOBAJ YesIOBeKa emlé B ApeBHOCTH. HUKTO HE MOKeT TOUHO CKa-
3aTh, KOTZIA 3aPOAMJIACH O/|HA U3 APEBHEHIINX HAYK — ACTPOHOMHSHA.

ACTPOHOMHSI — 3TO HAayKa O JBUXKEHHH, CTDOCHHY ¥ passBuTuX Hebec-
HEIX TeJ B UX CHCTeM.

Hamw npenku, 6yayuy BO MHOTOM 3aBHCHMBI OT IPHPOAHBIX CHII, o0bo-
secTBIANM HeGecusle Tena — Cosmme, JIyHy, sBéaasl. O HEHX ciaaraix
MubBI ¥ JIETeH/(bl, UM OKJIOHAIHUCE, HAIeIAJHA CBEPXHeCTeCTBeHHBIM MO-
rymecTeoM. Ilepebie MpeACTABIeHAA JIOAEH O MUPO3JaHUH ORI OYEeHB
HAMBHEIMHE: OKPYIKAMOMIMil MUD HAIIW IPeJKH JeTHINA Ha 3eMHOi 1 Hebec-
HBIH, TPOTHBOIIOCTABIIAA 9TH ABE YaCTH APYT APYTY.

IlpesHerpeveckuii hunocod Anaxcumandp (ox. 610—546 r. xo H. 2.)
BBEJI mpejicTaBleHne 0 BcelleHHOR Kak 0 6eCYNCIeHHBIX BOSHHKAKINAX 1
ru6Eymux Mupax. Jesxinn (V B. Ko H. 3.) 1 JIeMOKPHAT CYATANIH, YTO Bee-
JeHHAA COCTOMT U3 ATOMOB (JACTHI) K IYCTOTHL.

B VI—IV BB. 70 H. 5. CIOMKHJIACH TaK HasblBaeMas mudaropeickas cH-
crema mupa, rie 3emus u CosHne obpamajluch BOKPYI HEKOTOPOTO «TH-
ragETCKOro OrHA » , MpUuYéM 3eMid uMesa opMy mapa U Bpamasiack BOKPYT
CcBO€H’ OCH.

IIpeacTaBieHHs O TOM, YTO 3eMJiA ABJIAETCA HEHTPOM BceneHHOH, CTO-
POHHMKOM KOTOPBIX 6611 ApHCTOTeNb, HOJYYHIN Ha3BaHUe reoeHTpIte-
cKoii cucTembl Mupa. Teopus o reoneHTpUYeCKoi cucTeMe Obla 06001esHa
B TpyAax ApeBHerpedeckoro acrpooma Kadedus ITmonemés (ox. 90 —
ok. 161). JleiicrBurenbHo, Haba0OAaTEN0 HA 3eMe KaXercs, 4YTO OH HaXo-
IUTCSA HA HENIOJBUIKHON IaHeTe, & BOKPYT Heé Bpamatores Conane, JIyvHa,
nuaseTs. HecMOTDS Ha OIHUG0YHOCTE reoneHTpHYecKoi cucremsl, IlTome-
Meil cymesn cocraBuTh TAabNIHUIBI, MO3BOJAIOIINE 3apaHee HNPEACKAa3bIBATh
roJioKkeHune 38631 Ha Hebe, coTHEeYHBIe B JIYHHBIC 3aTMEeHHA.

B III B. 710 H. 3. Apucmdpx Caméeeruir (320—250 rr. xo H. 9.) npex-
JIOMKH TEeIUONeHTPUYECKYI0 TEOPHIO NBHXEHHA IUJIaHeT, KOoTopas A0~
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FO€ BpeM#a He uMesa nopnepxku. Emé 6si, TpyAHO 6BLI0 IPUHATH TOUKY
3peHHsdA, uTO 3eMisd, ¢IEeHTD MHDO3ZAHHUAS, H BJADYT ABHIKETCH BOKPYT
Connna.

ACTPOHOMMA B XVI—XIX BB. K Teopun Apucrapxa CamMocckoro BepHyJcs
B XVI B. nonsckuit acrporom Huxonait Konepruk. On u cumraercs ocHo-
BOIOTOXHMKOM IeTHONEHTPHYECKOH CHCTeMBI Mupa, KOoTopyio B 1543 r.
H3103KUN B KEUre «O6 obpamennax nebecHrx cheps (puc. 24). Konepaug
CUMTAN, YTO B HeHTPe Beenemnoit maxoaures Connne, a Bemus u Apyrue
[JIAHETHI IBUKYTCS BOKPYT HEro 0 KPyroseiM opburam. Op6uter Mepky-
pus u# BeHepsl HaxonaTes 6amxe K Conrny o cpapreHHIO ¢ op6uTOi Sem-
au, a Onurepa i Carypua — gansme. Jlyna :xe Bpamjaercs BOKpyT Semuin,
a 3eMJIT — BOKPYT cOBCTBEHHOM OCH. Koneprux gae seramcann paceros-
HusdA mnarer or ConHna u nepuoas: ux obpameHns.

Yaenue Komepruka 6u10 He IIPOCTO GONBITHM IIATOM B ACTPOHOMHH,
OHO /1aJi0 MOIIHBIA CTUMYJI /IS PABBUTHUS BCETO €CTECTBOZHAHHSA, ITONOMKH-
JIO HaYaJIo NepBOA HaydHOH peBomonuu. BLICKA3LIBATL TAKHE CMeEJIbie
Mmeicaa B CpeiHHe Bexa ObLJIO HeGE30MaCHO. Konepruk sro npekpacso mo-
HuMas, oH nucan: «ConHne sBiaserca meHTpoMm MHPO3JJaHHUA H, CJefoBa-
TeJLHO, HeNOABUKHO. Bee cuntaor, 4To 570 3aABIeHNe HeJlenoe abeypa-
HOe ¢ PuIoCOCKOH TOYKU 3PEeHHA U, KpoMe TOro, OpMaabHO epeTHde-
CKOE, TaK KaK BRIDAYKEHHS ero BO MHOrOM NpOTHBOpedaT CBSIeHHOMY
Iucanmio, cornacHo GyKBasbHOMY CMBICJIY CJIOB, & TaKe OOBIIHOMY TOJI-
KOoBaHHIO ¥ noHUMaHuI0 OTHoB IlepkBy 1 yauTeneit 60rocaoBus» .

Tparugeckn obopBajiach 3KUSHB NOCAEA0BATE-
s Konepauka, Hranssaackoro pmiocoda u yaé-
HOTO, mucarensa u mnoara [lac. Bpjno (1548—
1600). Ero poragxu, 3HAYHTENBHO olepenus
SMOXYy, BHECJIH HEOUEHHMBIH BKJIAJK B PA3BUTHE
acTpoHomuu. OH mojara, 9To 3BE3/kI HPEACTaB-
JA1I0T coboi HeGecHBIe Tena, moxobGHBIE HAIlIeMY
Conany, a 8 Conmeunoii cucreme CYIIECTBYIOT
eIé He OTKPBITHIE MIaHeTH. BpyHO yTBepxIaI,
4ro Beenennas 6eckoHeuna u B Hell cymecTByeT
MHOKEeCTBO MHPOB. 3a CBO& BOJHHOMBIC/IHE OH
ObLI OCYXAEH KATOMHIECKOM EePKOBBIO KAK epe-
THK. OH NpoBén B TioppMe 8 JeT, OTKA3ABITHCE
OTpedncsA OT cBoux ybexaenumii. B npurosope
MHKBH3UIHOHHOTO Tpubynana Bpyrso 61 npu-
8HAH <«HEPACKAABIIMMCH, YOODHEIM H Hempe-
KJIOHHBIM €PeTHKOM», OTJIVYEH OT NEepPKBH H IIOJ-
BEPrHYT «CaMOMy MMWJIOCEPAHOMY HAKA3AHHIO
0e3 NIPONUTHA KPOBU», T. €. COMIKCHUIO IKUBBIM
Ha Koctpe. B orser Ha npurosop Bpyso zasBua
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Puc. 25. K. Bautu. lanknei nepen CyA0M HHKBH3HLHK.
1857 2.

cyapaM: «BepoATHO, BbI ¢ GOABIIMM CTPAXOM BBIHOCHTE MHE [PHTOBOD,
yeM f ero BRICAVINUBaK. — Y GPOCHU B TMIIO CBOMM Iajadam: — Coxeunp —
fe gHAuMT onpoBepruyThl» 17 despana 1600 r. on ObLI rasHéH. JlH3HE U
cMepTs Jsxopaaso BpyHO crana cHMBOJIOM BEPHOCTH CBOMM yOerxJIeHnAM.
VY0 JUHHUIO TOBEIeHUA 110 OTHOIIEHUIO K 3aIPeTaM PeTUTrHO3HOTO M-
pOBO33peHus BHIOPAJ B KOHLE JKM3HH COOTEHECTBEHHUK BpyHO, BHIaK0-
mAiCA ecTeCTBOMCIBITATENb, huiocod, MEXAHHUK T. Tanuneii. Ilocaenora-
TeJb IeJIMONEeHTPAYECKON CHCTEeMbI MHPa, OH BIepPBbIE HCIOJB30BAJ A
ACTPOHOMMYECKHUX HAOIOAEeHHI onTHueckuit mpubop — Texeckor, 6aaro-
Aaps 4eMy CAeJaJi 1eNbli PAJ OTKPBITHH B ACTPOHOMMM. PasrnageB Ha
Jlyue peabed MOBEPXHOCTH, IOPhl B KpaTephl, HATIOMHHAIOINE 3EMHBIE,
Tammieii yGeAUTeNBHO AOKA3LIBAJ HENPABOMEDHOCTE: JEJIEHHA MHUpa Ha
seMHON W HeOecHhI. Yuémbri oTkpsui cunyTHHKH IOmurepa, pasriaanen
narua Ha ConHme, Jokasas, uTo BeHepa BpamjaeTcsi BOKDPYT Consna u,
nonobuo JlyHe, merser cBonu Gaswl. l'annied pasriasaesa, uTo MieunsIi
IIyTh — 2TO rPaHAMO3HOE CKOIJIEHUE 3BE3/l, He PA3IHIHMBIX HEBOOPYKEH-
HBIM IJIA30M,
J B rox xasem Bpyso l'anuneno GbLIO
Teepauan DACTHIPH, UTO BPeJeH
34 rona. OH He MOT He 3HATH O IpecJye-
H mepasymen lanmneii, j
TOBAHUH HHKBHU3HUIIHEH CTOIb PEBOJIIO-
Ho, xak mMoxkassiBaeT BpeMs: ”
2 OAOHHBIX B3IMANOB HA YCTPOHUCTBO
Kro HepasyMeH, TOT YMHeH...
MHpa, HO TeM He MeHee MIPOJOJKAJ

3aueM MX IPASBIO NOKPLIBAIA? IpPONMATAHAUPOBATE CBOM HJIEH, npuob-
TajlaHT — TAJaHT, KaK HI KJIeiMu. peras Bceé OoJiblllee YHUCJI0 CTOPOHHH-
3a6bITHI T@, KTO IIPOKANHAIN, KoB ®m mocaenosareneit, Pamo wuam
Ho noMHSAT TeX, KOro KJSAJIH. MO3AHO 3TO AOJKHO OBLJIO NIPUBECTH K

E. Esmyuienko cepbésnoMy KoHGuaukTy ¢ Karommdze-
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CKOM 1|epKOBbIO, 1 B 1633 r. lasmueit npegcran nepen CyioM HHKBH3HIIAHA
(pme. 25). Ilox yrpoaoii HEITOK 0H BBIHY K A€H OBLI OTPEeYbCHA OT CBOMX YOeIK-
JI€HHNii, HO, COIVIACHO MPEeJaHUIO, N0 OKOHYAHHHN CyZia IPOM3HEC CBOIO 3HA-
MEeHHTYIO (pasy: «U Bcé-raxm ona Beprurcs!s

C kaxaBIM JecATHieTHeM 3HaHWH o BeejeHHOI HaKalJIHuBaJoCh BCE
DonbIe, H HUKAKHE 3aIIPETHI HE MOIUIM OCTAHOBHTE PasBHTHE eCTEeCTBEeHHO-
HAYYHOH! MEICIU. ABCTpUiicKuil yuénsiit A, Kénanep (1571—1630) orkpbLn
3AKOHEI IBHIKEHHS IJIaHET, 00 9THX 3aKOHAX MBI HOAPOGHEe paccKarkem
B OAHOM M3 caeAyiomuX naparpagos. ®@pannysckuii yuénsiit P. [lexapr
CO3ZaJ BUXPEBYI0 Mozens Beenennoii, B COOTBETCTBMH ¢ KOTOPOii BCe He-
GecHble Tena 06PABOBLIBANINCE B peayJbTaTe BUXPEBBIX JBUMKEHHH MHDO-
Boit mMarepun. OZAMHAKOBBIE YACTHIBI, HENPEPHIBHO [ABUTASCH M BI3AHMO-
AeHCTBYHA, OOBEeAMHANNCH B TeJa pasHOil (opMBE!l ¥ pPa3HEIX pPa3MepoB.
C Touxn 3penus Jlexapra, Conneunas cucreMa mpejcTraBiaseT coboi oguH
13 TAKUX BUXDeH MUPOBO MaTepHu, a NJIaHeTH BPAIIAIOTCS Bokpyr Conn-
na, ysiexaemblie 3TUM BuXpeM. B 1666 r. mosmogo#t Ucaax HeoToH OTKDPBLI
3aKOH BCEMHMDHOro TATOTEeHHA (eMy 66110 Beero 23 roza!). B XVII B. B ecte-
CTBOSHAHMH rOCIOACTBOBAJIO HBIOTOHOBCKOE IPEACTABJIEHHE O TOM, UTO
nepBhIil Ton4ok BeenerHoil coobmuna cBepxbecTecTBEeHEAS cuna, mpejuo-
CTABUBINAA 3aTeM MATEPHUH JBHTATHCH B COOTBETCTBHU C BAKOHAMH MeXa-
HHKH.

B XVIII—XIX BB. 3Hanus o Beenenno#t yrnybasaucs u PaCIIUPAINACS.
CihopMupoBaiocs npeicTaBIeHAE 0 FANAKTUKAX KAK O BpamiaommExcs ob-
Pa30BaHUAX, COCTOAIMMX M3 OrPOMHOTO KoamdectBa 3Bé3n. Ha ssésamom
Hebe OHM MOI'YT BRIIVIAZETH KAk TYMaHHOCTH, aHajorumuyaesie Mueunomy
Ilyru. TlocTeneHHO YeI0BEYECTBO CTANIO OCOZHABATH HCTHHHBIE MACIITAOKI
Beenennoii.

COBPEMEHHAA ACTPOHOMUA W HAYKA KOCMONOTIMUS KAK PA3EN
ACTPOHOMMMU. XX Bek CUHTAETCH BEKOM PO AeHHS COBPEMEeHHOH acTpo-
HOMHH. YUE€HbIE Neal0T BeIWdaiilIme OTKPhITHA
Onarozapsa HOBeHIIHM HOCTHIXCHHAM B HayKe u
TeXHHKEe, HAYMHAS OT MOCTPOMKH OIDOMHBIX Te-
JIECKOIIOB [0 CO3JaHHUA CBEDPXMOIIHEIX KOMITBIO-
Tepos. Oxnako, 6e3 COMHEHHS, TVIABHAS CTPAHH-
0a B H3YYEHMH OKOJO3€MHOI'O NpOCTPAHCTBA
CBfA3aHA C HAYAJIOM IOJIETOB B KOCMOC.

OCHOBOTIONIOHUKOM KOCMOHABTHKY SBJIAET-
cA BRIIAOIMMACA pyccekmii yuénix K. 3. I[uoax-
Koecruii (1857—1935; puc. 26). Agrop 6osee
400 say4HEIX paboT, OH BHEC OrPOMHEL BKJIAK B
TEOPHI0 PEeaKTHBHOIO ABHIXKEHWH, o0O0CHOBAN
BO3MOJKHOCTB IOJIETA B KOCMOC HA PAKETHOM KO-
pabue, paccuuTaN CKOPOCTH KOPabsa, HeOOX01u- P“‘: 26. K. 3. Linonkos-
MYI0 [Jisi OPeOAOJIeHNs TPABUTAIMOHHOrO mpu-  CKWH
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rssKeHAS SeMiu B BEIXoa pakeThl B COTHEIHYIO CHCTEMY (BTOpasA KOCMHU-
yeckas cKopocTh). He ciy4aiiHo, 9TO NPAKTHYECKAA Pealnsanns naeu Be-
JAKOTO YYEHOr0 BIepPBEIe IPOU30MLIa HMEeHHO B Hamei erpase: 4 okTabps
1957 r. 6BLI 3ayIeH NepBblii HCKYCCTBEHHbIH CIYTHAK Semnn. U xoHeu-
HO, HEJIb3A He BCOOMHHTE O TOM, 4TO IEPBEIM YeJI0BEKOM, COBEPIINBITIM
KocMmHuuecKkmiit monér 12 ampeass 1961 r., cran Haml COOTEYECTBEHHHK
FO. A. I'azapun (1934—1968).

CerofHa KOCMAYECKHE anmnaparsl yiKe MOKHAAIOT NpejiesIhl Conneuynoi
CHCTEeMEBI, OCBaMBas BCE GoJsiee OTJaIeHHbIE YIaCTKH Hamen amaKTHKH.

Kak HE CTPAHHO, Y4éHEIE JO CHX IIOp He NPHUIUIM K efHHOMY ONnpezae-
JIEHAI0 TAKOro (PyHAAMEHTAJIHLHOIO MOHATHA, KakK Beenernnasa. OgEa DOA
BcesieHHO# MOAPA3YMEBa0T BeCh OKPYIKAIOIMH HAC MUD. ITO TONKOBAHHE
6amke K buaocopcKomMy, YMO3PUTENBHOMY NOHMMAHMIO MHDA. Ipyrue
CKJIOHHBI CYMTATH, UTO BcejnenHasi — JIHINb 9aCTh MATEPHAJIBHOI'O MHDpA,
AOCTYIOHAA AJS M3yYeHHs eCTeCTBeHHO -HAYYHLIMH METOAAMH. IlopoGraa
MAaTepUAJHCTHYECKAs TOYKA 3PeHUs NpeAnosaraer, 4To Bceenenno# (mwnn
acTpoEOMHYECKOl BeeleHHOM, HIH MeraraiakKTHKON) MOXHO HA3LIBATE TY
gacTh OKPYIKAIOMIEro MUpa, KOTopas B HACTOAIee BpeMsd MiId B oyayiem
Gy/eT JOCTYIHA /I M3YYeHUs COBPEMEHHBIMH ACTPOHOMHIECKHMH MeTO
navu. Hayka, koropas usyuaeT BeeseHHYIO, HA3bIBAETCA KOCMOJIOTHEN.

Kocmoxorns — 3T0 pasfes aCTPOHOMHH, KOTOPBIA H3ydaeT CBOHCTBA
# 3BoonEio BeeleHHOM KaK IEI0CTHOM CHCTEMBI.

J B crenyiomeM maparpade KOCMOJIOTHA AACT HAM OT-
BeT HA BONpOC, Kak gapHo obpasosanack BeenenHas
¥ KAK OHA YCTPOeHA. = S

© Bubi 3Haete

) Kak pa3suBanacb actpoHoMuA B [ipesHem mupe

) OCHOBHbIE HanpaB/NeHUA Pa3BUTUS aCTPOHOMWH B XVI—XIX ee.

) uem 3aHMMAETCA COBPEMEHHas aCTPOHOMMA W HayKa KOCMOJIOTUA Kak pasaen
aCTPOHOMMM

© Bbi moxere

) naTb CPABHUTENbHYIO XapaKTEPUCTHKY teopuit Knaegus lNronemes u Apu-
crapxa Camocckoro

) 06bSCHUTL, uTO Ob6Lero BbINO BO B3rNAAAX HA CUCTEMY MUpa Yy H. KonepHuka,
Ik, Bpyro u . lanunes

) Ha3BaTb YUSHbIX, KOTOPblE BHEC/M OTPOMHbIH BK/IAZ B PA3BUTHE aCTPOHOMMM

} cchopMynMpOBaTh, YEM OTNIHHAETCS AaCTPOHOMHA OT KOCMONOTUH
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1. Pacckaxute 06 3sonioumum npegcrasnennii o BeenenHoii. Yem pasnuyaiotcs
FEOUEHTPHYECKAsN U reNMOLEHTPHYECKAs CHCTeMbI MUpa?

2. Wcnonbays aTMMONOrHYecKue CroBapH, faiTe TonKosaHHe cnenyiowmx Tep-
MHWHOB: recueHTPUYecKas, reMOLIEHTPHYECKAs W aHTPONOLEHTPHYECKAS CH-
CTeMbI MUpa.

3. O6bscHHTe, 0AMHAKOBBI M NO CMBICAY NOHATHS BeeneHHas W Meraranakruka.

4. Hasoeure umeHa nucateneit-chaHTactoB U ux NPOoH3BeeHUs, NOCBALEHHbIE
KOCMHYECKHM NyTEeLIeCTBUAM,

| ‘_ “T%?‘L?,‘?Jr::" “,,: - 13’
Bxknag W. Kennepa, I. Fanunes, P. llexapra, U. HbiotoHa B passutie Hayku

o BecenenHoin. 2. XKuaHb n pesitenbHocts K. 3. LUnonkosckoro. 3. KO. A. Farapun —

NepBbId KOCMOHABT n/iaHeTsl. <. Pa3sruTHe KOCMOHABTUKM B Halle cTpaHe.

§ 9. Mpoucxoxgerue
U cTpoeHue BeceneHHoM

1. Cpenaiite kpatkoe coobuienne 06 acTpoHOMUM [Apesrero Erunta, Hazosu-
7€ 60roB U 6OruHbL, CBA3AHHBIX C Connuem, JlyHoi u nnaneramu, KOTOPbIX
0cobo nounTanu eruntame.

2. OBvscHuTe, KaKylo ponb Urpanu 3B€37bl, NNAHETbI, KOMETbl U APYrHe He-
6ecHbie Tena B cocTasneHuu KaneHnapen ApesHUX HapoaoB (Maks, erunTsH,
Hapogos Boctoka, Meconoramuu, Puma u lpeuuu u 4p.), B CO3AaHUK nep-
BbIX reorpaMyecKkmx KapT, B XM3HU APEBHUX MOPEXOLOB H 3eMnegensues.

—\ — =

F'MMNOTE3bl 06 OBPAZ0BAHWUM BCENEHHOW. Bur HaBePHAKA 3a/1aBaJINCh
BOIIPOCOM, Kak oOpasosanack Bcenemnasa u Gyger nm oma CYLIIeCTBOBATEH
BeYIHO. ITa nmpobieMa BOSTHOBANIA YeTOBEYECTBO BCerga, Ho 10 cuX nop abco-
JIOTHO TOYHOI'O OTBETA HA HEE He 3HAeT HUKTO. CymecTByer TOJNIBKO He-
CKOJILKO r'MIIOTe3, MOJeJeH, KaX/Jasa U3 KOTOPhIX UMeeT CBOMX CTOPOHHH-
KOB H IPDOTHBHHKOB.

B 1915 r. A. Ditamrreiin cozman 06IYI0 TEOPHIO OTHOCHTENLHOCTH, OTIH-
CEIBAIOIIYIO CBOMCTBA MPOCTPAHCTBA ¥ BDEMEHH BOJIH3HT TeJl, YI9aCTBYIOIIHX
B 'PABUTAIIHOHHOM B3aMMOAEHCTBHH. [IpuMeHHB eé K omucanmio Beeen-
HOM, OH OOHAPYIKWJI, YTO YPABHEHUS TEOPHH OTHOCHTEJLHOCTH HE MMEIOT
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pelneHus, eClu NPUHATH, 9TO BeenenHas cTalHOHapHa, T. €. HEH3MEHHA
BO BpeMeHH H npocrpascTse. COOTBETCTBEHHO, OB1J1 CAEJaH BEIBOJ O TOM,
aro BeesleHHEAS ¢ TEUeHHEM BPDEMEHH MOKeT KaK PACIIMPATHCH, TAK H CFRI-
MaThCH.

Poceuiickuii MaTeMaTHnk U reopuaux A. A. Ppudman (1888—1925)
g 1922 r. DnoATBEPAWJI HPEAIONIOKeHHAE SamTreiina. OH moxasas, 94To cpex-
HAA IUIOTHOCTH BeesleHHOM MeHAETCH ¢ TeYeHHeM BpeMeHH. 9T10 03HAYAaeT,
gro aobas pocraTrouHo Gonbinas 4acTb BcenenHO#M, paBHOMEPHO 3aI0J-
HeHHAS MaTepHeil, He MOKeT HAXOAMUTHLCA B PABHOBECHOM COCTOAHMM: OHa
OoKHA TH60 CHRAMATECS, THO0 PACITHPATHCH.

IIpeacrassre cebe, 9TO BBl CTOMTE Ha NePPOHE, 4 MAMO BaC HA (o638 811051
CKOPOCTH TPOHOCHTCS T0e3J] C BKJIIIEHHBIM 3BYKOBBIM curaasom. Korzga
moeax mpUOIMIKAETCA K BAM, YACTOTA 3BYKa MOBLINIAETCSH, OH CTAHOBHTCH
BBIIIIE, & CTOUT TOJIBKO JIOKOMOTHBY IPOCKOYHMTH MAMO Bac, TOH 3ByKa 110
Hskaercd. Broepssie aToT addexT OB ONHCAH aBCTPHACKUM PHUIHKOM H
acrponomom K. [[6nrepoxm (1803—1853) B 1842 r. 1 Ha3BaH ero HMEHEM.
Ha addexre donnepa ocHOBaHO AeHCTBHE MUJIHIEHCKoro pajgapa: 49eM
GeICTPEE K PAZapy NpHInKaeTCsa aBTOMOOHIID, TeM fpicTpee yMEHbIIAeTCHA
JJIAHA BOJHBIL OTPA’KEHHOTO OT HEro pajinonsayIenus, MOCHLIAEMOTI'O TIPH-
fopomM.

Oxazasock, uro addexr [onnepa pacOpOCTPAHAGTCH HE TOJABKO HA 3By~
KOBBIE M PAJIMOBOJHBI, HO H Ha 6osee KOPOTKOBOJIHOBOE CBETOBOE M3JIyHe
aue. Ecoy HCTOUHMK CBEeTa, HAIPHMeP XEJITOro, ABMKETCH HaA BAaC CO CKO~
poCTEIO, CPaBHHMO¥ €O CKOPOCTBHIO CBETA, IacToTa KoJsebaHnuil yBeJIHYIHBA-
ercsi, JUIMHA BOJHBI YMEHBIIAGTCA U CMEINaeTcs B 6oJiee KOPOTKOBOJIHOBYIO
dbuoneToBy10 061ACTH CHEKTPA. Eciiz ke HCTOYHHMK CBeTa yAaJfAeTcH, Ha-
GaonaeTcs obparHoe, AJIMHHOBOJHOBOE, TAK HA3LIBAEMOE «KpacHoe cMe-
IMeHHe» .

B 1917 r. amepuxasckuii actponom B.-M. Cadipep (1875—1969) obna-
PYKHJI KpACHOE CMeIlleHre CIIeKTPAIbHBIX JIMHHI B CIEKTpax JaléKHX ra-
nakTak. B coorBercTBHu ¢ addexTom [lomsiepa aTO O3HAYALT, UTO 3BE3MbI
VIAANAIOTCS OT 3eMJIH.

Orkpuitae Cnajidepa ObUIO TOATBEPIKAEHO B 1929 r. aMepHKAHCKHM
acrporoMoM I.-I1. Xao6610m (1889—1953), KOTOPHIi € TOMOIIBIO TEJIECKO"
A ¢ 3ePKAJIOM AMaMeTPoM 2,5 M HCCaeA0BaT nedenn — NyJIbCAPYIOIIHE
3BE3BI-CBEPXTUIaHThl — B TaJIaKTHKE TyMaHHOCTH AHAPOMEJHI. Xabon
06BLSICHII KPACHOE CMelleHne «pasberaHneM» rajaKTHK. OH ycTaHOBMII,
4TO CKOPOCTH, C KOTOPOH KaskjadA rajlaKTHKa y/AaJsercd OT Hac, npiMo
IPOTIOPIIAOHAJILHA PACCTOAHHIO 10 Heé. 3gaunT, 4eM JAJbIIe OT HaC rajiax-
THKa, TeM 6OJIbIIe CKOPOCTh eé yAaJleHus OT Hac. CxopocTu pa3beranus ra-
JAKTHK OYeHb BEJHWKH, OHH COCTABJIHAKT COTHH, THICAYIH, AECATKH THICAT
KHJIOMETPOB B CeKyHAy. M3BeCTHHI raJakTHKH, YAAJAIOMHUEcHd OT Hac
co cKopocThio, pasHoit 0,46 ckopocTH cBeTa (CKOpOCTE CBeTa B BaKyyMe
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3+ 10® M/c), HeROTODBIE 3BE3AHEIE CHCTEMBI HMEIOT CKOpoOCTh, paBHyO 0,85
CKOPOCTH CBeTa.

Taxum o6pasom, M3 NpHUBEAEHHEEIX paccy:KaeHHH cnenyer, uro Beesen-
HafA pacmmpsercdA. Bosaukaer sonpoc: B uéM npuamuna pacmupenus Bee-
JIEHHOH? YUEHEBIe NPHUIILTH K BEIBOJY, YTO NPHYMHON OBLI MpoM30mIe Mt
AABHBIM-ZIaBHO B3PLIB U BCe TaJlaKTHKH DA3JETANHUCH OT IEHTPAa 3TOro
B3pbiBa. OH aHANOrHYEH PasphLIBY CHADAZAA, IIPH KOTOPOM OCKOJIKH pa3sJie-
TAlOTCA B pasHble CTOPOHBI. PaccMorperHblil BapuanT pacmmpenus Bee-
JIEHHOH W OJHY W3 IUIIOTe3 eé obpazoBaHus Ha3BaJH TeopHeil Boasmoro
B3pBIBA.

C momomsio 3akona Xa661a MOIKHO OLIEHUTH B BospacTt Beesennoit, koro-
phIii, 10 Teopuu Bosbiioro B3priBa, pasen upumepso 13,7 + 0,13 muppx ner.

Yro xnér Bcesennyio B mamsmeitmem? Cormacuo IpeACTaBJAeHHAM O
Bonwsmom BapeiBe caexyer, uro Beenenras IpH pacMpeHHH OXJIasKIaeT-
cdA. B HacToamee BpeMs eé cpegHAs TeM nepatypa cocrasiser Bcero 2,7 K.
Ilpn pansEeiimeM pacIIMpeHny OHA IOCTEIIEHHO OCTHIHET H yracHer.

Teopusi Bonbmioro B3peiBa — He eMHECTBeHHAS FHIOTE3a obpasoBanusa
Beenernnoii. Cornacro ogHOH u3 aNbTePHATHBHEIX TEOPHM, HA3LIBAEMO
«6eckoHe4HO Iyabcupyomeit BeenenHoiis, MHD HHKOIZA He BO3SHHKAJ U
HHKOT/a He MCHUe3HeT, OH 00iajaeT mepuoAMYHOCTHIO. Beenennas To pac-
IpAETCH, TO CKUMAeTCA — NyabcHpyeT. B coorBeTcTBHH ¢ gaEHOK Teo-
PHel ¢ TedeHHeM BpeMeHH GIarofaps HaJIHIHIo TPABHTAIlMHA PACIIHDEHHE
Bcenennoii 1omkHO 3aMeTUTRCS, IPOHU30UAET OCTAHOBKA, 3aTEM OHA HAY-
HET CHOBA CIXMMATBHCH A0 TeX IOp, MOKA BCE BEIIEeCTBO HE COMKMETCS W He
IPON30HAET HOBEIN B3PhIB.

3BE32bl. B mamem V4eOHMKe MBI y:Ke He pas HMCIOIb3OBAIHN TEePMHHBI
«3BE3JbI», «CO3BE3AUA», «TANAKTUKHS . HeiicTBHTENLHO, KTO HE 3HAET, YTO
oT0 Takoe? OOHAKO HapPAAY ¢ OOIENPHHATEIM 3HATCHEEM nepevyrcJaeHHEEIe
4CTPOHOMHMYIECKHE TEPMUHLI HECYT M HAYYHYIO CMBICJIOBYIO HATDY3KY, CO-
CTaBJIAIOT OCHOBY IOHMMAHHA CTPYKTYPE! Beenennoii,

Haumensmmum eTpykTypHEIM 91eMenTOM Beerennoit CYHTAIOTCH 3BE3HI.

3seana — aTo cBeTsmeecs HeGeCHOE TeJIO, B KOTOPOM NPOHCXOAAT
TepMOsAIepHEIE PeaKIuy. : &

HWmenno 3a cuér cauanus fANep ATOMOB XHMHYECKHUX 3JIeMEeHTOB, I'Ias-
HBIM 06pasoM Azfep BOAOPOAa ¢ 06pa3oBaHHEM Afep aATOMOB renus (3To A
€CTh TePMOANEPHAA PEaKI|A), BEIEIAETCH F’HTAHTCKOe KOJMYeCTBO 9Hep-
ruu. Ilo croemy usmyeckomMy coOCTOTHHUIO 3BE3AEI MPEACTABAAIOT COBOI
MACCHBHBIE CBETALMECH ra3oBele (IJIa3MEHHLIE) Imaphl. Temneparypa Be-
IecTBa B HEAPAX 3BE3]] H3MEPAESTCH MIJLIHOHAME TpajaycoB, a HA HX M0-
BEPXHOCTH — THICAYAMH rpaaycos. MMeHHO 3BE3/IbI TIPEACTABASIOT COBOH
OCHOBHYIO Maccy CBeTAIErocsa BelnecTsa Bo BeesleHHOIM.

T T T T = T — T T i
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Korza genoBex XxodeT 06pasHO NOAYEPKHEYTH 00JIbII0€ KOJIHIECTEO 1ero-
nub0, oH roBopuT: «CTONEKO, CKOJIBKO 3BE3N HA uebe». A Ha caMOM Jiele
croabKo ux? OTBET HA 3TOT BOIPOC HEOZHOZHATHbIH. OxaabiBaeTcH, HEBO-
OPY’KEHHBIM I7Ia30M Ha HeOe MOYKHO YBUJAETh sBeero-To okoJso 6000 sBéan,
a B KajXXIOM IOJYIIapAH ¥ TOI'0 MEéHbIlle — II0 3000. A Bor obiiee Konuue-
cTBO 386311 BOo BeesleHHOH gaske TPYAHO OIIEHHTS.

Biuskaiinreit x 3emie 3Beasnoit (He cauras ConHna) ABIAETCH IIpokcuma
Ilenraspa. OHA pacnoyo¥eHa Ha PACCTOAHMHM 4,2 CBeTOBHIX JIET OT HaIIeH
CoJIHeYHOH CHCTEMBI.

1 cBeroBoii rox (1 cB. rox) — HTO paccToAHKE, HA KOTOPOe CBET pac:
npocrpasseTca 3a 1 rog.

Buag, 4To cKopocTs ceera pasEa 300 000 000 M/c, a B roay 364 - 24 x
x 3600 = 31 449 600 cexyHza, 1 cBeTOBOH I'0jJ paBeH IPHMMEPHO 9,43 x
%x 1015 M — mours 10 TpHILIMOHOB KHIoMeTpoB! 3HAYHT, 10 onvoraiimeit
3Beajibl CBET GyzeT nereTs 4,2 rofia M NpeojoJIeeT 3a 3T0 BpeMA PACCTOAHHUE
39 rprronos kM (3,9 - 1012 km).

[lpyroii eguEANeH PACCTOAHMSA B ACTPOHOMUH asnserca 1 mapcex (1 ox).
1 nx = 3+ 1016 n, mom 3+ 1013 kM. Yacro kocMUYeCKHUe PACCTOAHUA H3Me-
PAIOT ¥ B TAK HA3HIBAEMBIX ACTPOHOMHUYECKHUX eUHATAX.

AcTpoHOMHUECKAasi eIHHHIIA — ITO CPejiHee PACCTOAHME OT Bemimn 10
Conuna, pasroe 150 maa km: 1 a. e. = 1,5+ 108 kM.

3BE3AHbIE CKOMMEHWUA. TAJIAKTUKW. CrnepyiomuM CTPYKTYPHBIM aje-
MeHTOM BeelleHHO# ABIAIOTCA 3BE3/IHBIE CKOIICHUH .

3pé3aHEbIe CKOIIEHHA — 3T0 JIeCATh ¥ fosee pacIOJIOXKEeHHEIX B HEIo-
cpeACTBEeHHOH OJU30CTH APYT OT ApPyTra 3BE3j], TPABUTAIHOHHO B3AKMO-
AefCTBYIOIMX APYT C APYIOM, HMEUIHX COBMECTHOE TPOUCXOMKACHNE ¥
GIH3KMI XMMHYECKHii COCTaB.

Mesxay 3B€3aMHU HAXOAUTCH B BHJIe rasa u IbLIA MEeK3BE3IHOE Belle-
CTBO, KOTOpOE, 1O CYTH, ABJIAETCA TEM 3Ke BEIIeCTBOM, U3 KOTOPOTo obpa-
3YIOTCH 3BEBJBI, TOJBKO OUYeHD Pa3pPesKeHHBIM. I'az ¥ 0blIE 00pa3yrOT COOT-
BeTCTBEHHO Ta30BEIE U IIbIJIeBble TYMAHHOCTH.

Ha cieayiolmedi CTYNeHbKe «AePApXAIecKO JeCTHALBI» BcenesHOR Ha-
xopATcsa rajdakTuxk#. I[IpakTHdecKd BcCe IMPOIECCH 3BéagoobpaszoBaHUsA
NPOMCXOAAT HMEHHO B HAX.

lajzaKTHKa — 3TO IDABHTAIMOHHO CBA3aHHAA CHCTEMA, COCTOAIIAHA
W8 331, MeK3BE3IHOTO rasa U IbLIH,
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Bce 06bekTEI, COCTABIAIONINE TANTAKTHKH, Y4YacTBYIOT B JBUKEHHH OT-
HOCHUTeJIbHO 0BII[ero NerTpa Mace, MMEHHO I03TOMY OHM PACCMATPUBAIOTCH
KaK CaMOCTOATeJIbHbIe KOCMUYECKHe 00pasoBaHus,

TanakTUKH — upesBBIYAAHO fanéKkue 06beKTE. MMeHHO W3-3a yIoaJaeH-
HOCTH DA3IHYMTHL Ha He0e HEBOOPYKEHHBIM IVIA30M MOMKHO BCEro JIHMIIb
Tpu u3 HuX: TymaHHOCTE AHApOMeL! (BUAHA B CeseproM mosymapuwu),
Bonbimoe u Majsioe Mareananossr O6naxa (Buaas: B FOxEOM OOJYIDAPHM).
YBHJETH B raJJaKTUKAX OT/JE/bHbIE 3B63/IbI He VAABAIOCH BILIOTH J0 HaYajga
XX B. K KoHIY IPONLIOTro BeKa yuéHbIM ObLIO H3BECTHO BCero oKouo 30 ra-
JIAKTHK, B KOTOPHIX MOKHO OBLIO PasIIAfieTh OTAeNbHBIE 3BE3ALI. A BOT
ob1iee KOJIMYECTBO FAIAKTHK BO BeelleHHOI YUSHEIE OMEHMBAIOT THCIOM C
OAMHHAAIATHIO HYJAMHA — 0K0JI0 100 Muiunapsos.

Ilo dopme pasnHYaOT BATUNTHIECKHE, CIIUPAIbHEE U HenpaBUJILHEIE
ranakruku. Eciu Beipa)kaTh Maccy ralakTHK B Macce Hamero CoHma, To
camble KpyIHbIe B TDHJLIMOHEI Pas T eJjee Hallero ceetuia. Juamerp ra-
JaKTHK Kogebnercs or 5 xo 50 kuonapcek (or 16 g0 160 ThICSY CBETOBBIX
Jaer).

Conmeunas cucreMa HaXOZWTCH B raJAKTHKe, KOTOPAd HABBIBAETCSH
Muneunstit ITyTs. Bee BUAMMEIe HEBOOPYIKEHHBIM IIA30M OTAENbHbIC 3BE3-
ABl, & TAKXKe CJIMBAIOINHUECH B «MOJIOKO» 3BE3HBIE CKOMJIEHIA HAXOAATCS B
Hallel raJlaKkTuKe.

CambiMu KpynHbeiMEH o6BexkTamu Bo BeeneHHOR SBIAIOTCA CKOMICHHS

FaJakKTHE H CBEePXCHKOIJIEHHUA TATAKTHE.
Pasmep cBepxcKomneHMH JAocTHraer He- 10 yTpa CMOTpeN aCTPOHOM. \—--
CKONBKHX MHAJIJIMOHOB CBETOBBIX JIET. BhUI B IBETAX AVITHCTHIH Maii,

W mapg 6negariv nebockIoHOM
CO3BE3[1MA. C HesamaMATHBLIX BpeMEH BrlisLr HOBEIH HeBa Kpaii:
JIIOAH BUJeNu Ha HeDe IpynnEl 3Bé3J, pac- JleGens 6n11 B 3eHUTE MHDA,
O0J0XKeHHEe KOTOPhIX HATOMHHAJIO KaKyIo- Brus ecnyckanca leprynec,

HUOyABL Gurypy. Takue 3BE3aHBIE TPYIIIEI B Bermure ropena Jupa,
CTAJIH HA3BIBATH CO3BEe3TUAMM H AaBaTh UM U cusiy Becs cBoI Hebec.
uMeHa — MHAQOJOTHYEeCKHX Ijapeil, repoes H. Mopoaos
WJIA NIPeMEeTOB, JKHBOTHBIX.

CosBesnua — 5To yuacTku 3BéagHOro Heba, BBIJIeJICHHBIE A yA00-
CTBa OPHEHTHPOBKH HA HeGecHOM chepe u o603HaAYeHHS 3BE3T.

Ha camom nene 3BE€3aBl B CO3BE3RMH, BUANMOM C 3eMJH, MOT'YT OBITH
Pacno/IO¥KeHbl OUeHb aJIeKO APYT OT Apyra, HUKAaK APYT ¢ ADYTOM HE CBS-
sanbl. [loaToMy co3Besgus He ABAAIOTCA CTPYKTYDHLIMH aJeMeHTaMu Bee-
JIEHHO#, 3TO YUCTO BU3YyalIbHOE BOCIPHUATHE OTAEIbHBIX VIacCTKOB 3BE3/IHO-
ro Heba.

Mo XIX B. B CO3Be3AMUA BKJIIOYAIN IPYIIIHI 3BE3M, HEKOTOPEIE BXO/JUIH
Cpasy B HECKOJIbKO co3Be3quii. B Hauane XIX B. Mex 1y CO3Be3TUAMY BLIIN
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[IPOBe/IeHbl YCIOBHBIE IPAHMIIE], KOTOPBIC Pa3/eJInIu BeCh HeDOCBOJ HA OT-
nenbHBIe yuacTKH. OfHAKO YETKOTO ONpesieleHusd CO3Be3J[Ai IO-IPeKHEMY
ge ObLJIO, ¥ pa3HBIE ACTPOHOMEI ONPE/eJIAIA HX II0-CBOEMY.

B 1922 r. B Pume pemenunem 1 'enepansHoil accambien MexgyHapOn-
HOI'O ACTPOHOMHYECKOT'0 CO103a Dbl OKOHYATEJbHO YTBEPKAEH CIIECOK U3
88 cosBesawii, Ha KOTOPbIe ObLIO MOAENeHO 3BE3/IHOE Hebo0, aB 1928 r. OBLIH
NpPUHATH] Y6TKHE W OHO3HAYHKIE 'PAHUIILI MEX/Ty STHMH CO3BE3AMAMHM.

W3 srux 88 cosseanmii ToabK0 47 H3BECTHHI C HE3ANAMATHLIX BDEMEH —
yaKe HeCKOJLKO THICAYEJIeTHH — M OXBaTHIBAIOT 061aCTh Heba, JOCTYIHYIO
rabmonaTensm c jora Esponsl. Ocranbusie, 6osiee cOBpeMeHHLIE COZBe3IuA
6BLIE OTIpe/iesIeHsl B 310Xy BeIuKux reorpaguiecKux otkpsiTHit B XVII—
XVIII BB. B peayabraTe H3ydeHHs [oxHoro Heba. HaspaHus 3THX CO3Be3-
AW, KaK MPaBUJIO, He HMEIOT MU(OJOTHIECKAX KOPHEH.

Broepssie jaBaTh Ha3BaHUA HebeCcHbIM TeJiaM CTaIH B Ipesuem Erunre.
ErunTAaHe HA3BIBATHA CO3BE3JUA B YeCTh 00ros, MHOTHE M3 KOTOPBIX IpeJ-
CTABIANMCH B BH/E PA3IATIHEIX KUBOTHRIX. TAKNX HA3BAHUN IOYTH HE CO-
XPaHWJIOCh 0 HATIHX AHEH.

BoJbIIMHCTBO HA3BAHUI co3Be3ui (puc. 27), KOTOPBIMH MEL IOJB3YeM-
cs ceituac, nossuiock B JIpesreit I'penuu. B ocHoBe ux — riaBHBIM 06pa-
soM MudoJOrHUecKre KopHI. Baarofapa DOaTHIHOMY BOOOpaKeHUIO Ipe-
KOB, KOTOpBIE COeJHHAIYN OT/Ae/IbHEIE 3BE3LI B OCMBICJICHHBIE obpaskl, Ha
Hebe mosBmauch Kaccmomes (BHyuka Gora I'epmeca, KeHAa 3(HOICKOroO
naps Kedes), Aaapomena (109b Kedes u Kaccuonen, KOTOPYIO AOJIFKHBI
6B IPUHEECTH B skepTBY uyaosumy), Ilepceii (mobexnTens roproHsl Me-
Ayssl B cnacuTens Auapomenst), Ilerac (xpeLIaTHIA KOHB), I'epKyec (pum-
cKOe MM#A repod ApeBHerpedeckux Mudor I'epakia) m Apyrue CO3Besfus.
Jlaske Te HazBaHMs, KOTOPLIE HA NEPBhI BIrJAAJ HEe CBASAHMI C mudosoru-
YeCKMMHU NePCOHAYNCAMM, BCE PaBHO poaoM u3 Mudonornu. Hanpumep, uy-
aosuie Tudoxn (ceia 6orman 'en) «cnocobeTBOBAN» IOABIEHUIO erié oiHO-
ro cossesausi — cospeanua Prib. ITo ogHo#t M3 BepcHi JIpeBHETPEYECKOH
seresjisl, npekpacHas Goruas AdpoauTa U €€ ChIH JPOT MPOryIHBAIKCH
no Gepery pexm u Berpernim Tudona. B yikace, cracafch OT 9yAOBHINA,
oHM GPOCHINCEH B BOAY ¥ MPEBPATHIHCH B BYX PBI0, 9TO H HAIILIO TIIO3/HEE
oTpaskeHue Ha Hebe B BUJie COBBE3 M.

30AUAK, 30AMAKAJIbHBLIE CO3BE3[1WA. IIpu roaoBoM ABHIKEHHH CpPefH
aséan CoslHIe MpOXOoAHUT Yepes 12 co3Besnii, HA3hIBAEMBIX 30 HAKANBHBI-
M (B IepeBojie ¢ rpedecKoro «30JHaK» 03HAYAeT «3BEPHUHBII ).

BoxHAK — OTO COBOKYITHOCTH CO3BE3[Mil, PACIONOXKEHHBIX BAOJIb
SKIMNTHKA — 6ONBIIOro Kpyra HeGecHol cdepsi, no koropomy ConHne
coBepmIaeT CBOR BHAMMBIA OYTh B TeUeHHE roja.
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Xora Conmme HpoXoguT Takke m uepes 13-e CO3Be3Iue — CO3Bes-
e 3MeeHOCHA, PACIONOKEHHOEe DALOM C CO3BE3IMAME Cropnuona u
Crpensna, ero no ApeBHel TPALUIMH He OTHOCAT K S30JHAKAJBHBIM.

Ewmé B [ipesneii I'penun xaxgoe soqnaxanba0e CO3Be3/[Ue KPOMe Ha3Ba-
HU5 MMeJIo cOGCTBeHHBIN 3HAK-CUMBOJ (Tabn. 4). [lns mac IPUBBLIYHO Je-
JATH KaJeHZapHbBIA roZ Ha IPHMEPHO PaBHEIE IO IPOAOKUTEIBHOCTH 30-
AHAKaJNbHEIE IEPHOALI, & 3aTeM IO MHOTOYHCIEHHBIM I'OPOCKOIIAM y3Ha-
BaTh «TAWHEI CyABOLI» B 3aBUCHMOCTH OT TOT'0, IO KAKUM 3HAKOM 30JuaKa
MBI pogunncek. llpu 8ToM uMeliTe B BHAY, YTO HET HAYEro o0IIero Mex Iy
Bpemenem npoxoxaeHus ColHIA [0 «TEPPHTODHU» B0QHAKATILHONO CO-
3BE3NHA U IEPUO/IaMK, YKasaHHLIMM B Tabiune. Hanpumep, Bogosesmu mo
TOpOCKONy CHYHTAIOTCA JIOAHM, POAMBINMecHs B mepuog ¢ 21 smBapsa mo




18 despana, a CoslHIe IPOXOAUT 9TO CO3BE3/1He TPUMEPHO C 16 deBpans o
11 mapra. Kpome Toro, Coaiie HaX0oANUTCH B IpeJeax Kaxa0ro CO3Be3auf
pasHoe KOJMYeCTBO AHeil: oT cemu (co3Besaye CropnuoHa) o COPOKA CEMHU
(cozsesnume [leBsl). 30AMaKaNbHbIE 3HAKA M OPHUIHMCEIBAEMEIE HM IpOMe-
JKYTKH TOZia UCII0JIB3YIOTCH TOJBKO B ACTPOJIOTHH.

Tasmuna 4
300UAKANBHBLIE CO3BE34UA
Bogonei Pbibbi Osen Teney BnuaHeysl Pax
== * e yof it 03
| 21.01— 19.02— . 21.03— 21.04— | 22.05— 22.06—
| 18.02 20.03 20.04 21.05 21.06 22.07
Nes Desa Becnl CropnuoH Crpeney Kozepor
9 p o m o 2
23.07— 24.08— 24.09— 24.10— 23.11— 22.12—
23.08 | 23.09 'I 23.10 | 22.11 21.12 | 20.01

MHorue ApKue 3BE3/bl, KOTOPble MOKHO HAOIIOAATE C 3eMIH HEBOOPY-
JKEHHBIM TIa30M, TAKKe UMeloT cBou umena: Cupuyc, Bera, Anbraunp, Ilo-
nApHadA 3Be3fa. [IpeBHMe HAPO/LI N0-PA3HOMY HA3bIBANH SPKHE BUANMEBIE
CBETHJIA, MO3TOMY MMEeHA TAKMUX 3BE3J AyDAMPYIOTCA HAYIHBEIMHY Ha3BaHU A
ME (KOTOPBIX Takke ObIBAT HECKOJIBKO). UTOOB! HE MyTATLCH B obosHaue-
HUAX 3B63J, ACTPOHOMEI MPEATIOUATAIOT HAEHTH(MHIMPOBATH UX IO KOOP-
nuHaram Ha Hebe. Heroropble acTPOHOMBI Ha3bIBAIA BHOBB OTKPBITHIE
3BE3IbI B CBOIO HECTh, ONHAKO 9TH MMeHA HUKOT/a He OBLIM NPU3HAHKI otu-
HAJIbHO.

NAAHETbI, CNYTHUKU. ACTEPOU/Ibl, KOMETbI. HexoTropuie 3BE3ABI, 1O~
no6ro0 CosrHIly, HMEIOT CBOIO IIJIAHETHYIO CHCTEMY.

Ilnasera — »To HeOEeCHOE TeJO, BpaIapmeecs Mo opbuTe BOKPYT
kaKoii-1nbo 3Be3abl.

Ilox peiicTBueM cOGCTBEHHOM I'DaBUTAIMH TJIaHETHI npuodpeTraT OK-
pyrayio opmy.

MHorue niaaHeThl BpaljaoTced BOKPYT CBOHX 3BE3J] He 0JIHH, & B COIPOBO-
JKJIeHUH COYTHHKOB.

CnyTHMK — 5T0 HeDecHOe TeJi0, Bpaujaiomeecs 1o coberBeHHOM OpOH-
Te BOKPYT NJaHeThl.
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Coyrauxu nianer CoOlTHETHOM CHCTEMBI TOYE HASHIBAIY B uecTs Mudo-
JIOTHYeCKHX nepconaxeit. Hanpumep, ®oboc u le#imoc, cnyTHURH Mapeca,
HA3BaHEI B 9eCTh ChIHOBeH Gora BoitHbl Apeca (Mapc — ero PHMCKHH aHa-
JIOT) ¥ GOTHHM 0GB ¥ KPAcOThI A(GpPOANTEHI (8 Pume — Benepsni).

IToMumO 3BE3J1, NIAHET M UX CHYTHUKOB B KOCMHYECKOM IIPOCTPAHCTBE
HabrogaroT acreponsl.

Acrepouasr — aro HeDoJbIINe IIAaHeTONONOOHBIe HebecHbIe Teaa,
ABHIKyIIHECHA 110 OpOHTEe BOKPYT 3BE3EI.

B Conmeunoii cucreme o6uapy:xeno 6omee MONYMHAJLIMOHA ACTEPOUJIOB,
13 KOTOPEIX TOJILKO COTaA 9acTh UMeeT HasBauusA. Jloaroe Bpems B acrpo-
HOMHUH COXPAHANACH BCE Ta XKe TPAJUIUA HA3KIBATH ACTEPOUALI UMEHAMM
Muponornyeckux 60ros u repoer. Tak, camMbim KPYIOHBIM ACTEPOHIOM B
Conmeunoit cucreme cumranace Tlepepa (1m0 mMenn apeBHEpUMCKOH Goru-
HH, IOKPOBHTEJIbHUIBl YPOKAA U IJIOAOPOAUA), MMEIONIAA Pa3Mepbl IPH-
6usurensro 975 x 909 kM u ¢ 2006 r. NOJIYYHUBINAA CTATYC KapPJIUKOBOM
nyaneTsl. [locrenenno sanac MudoIOrnYecKux MMEH HCCAK, M ACTepOHuLI
CTaIy HA3BIBATH HMEHAMH COOCTBEHHBIMM MJIH Hapumare bHeIMU, Tax, mo-
cre TepaxTa 11 cenTabps TPH acTepouaa MOAYUMIM HAZBAHUS Cocrpana-
aue, Comupaprocts u Benukozymmue.

Emeé onqua THI HeGeCHBIX TeJr — 3T0 KOMETEL.

Komera — 510 HeGecHOe Teso, ABMIKYIEECS 1O CHILHO BBITAHYTHIM
OpOMTaM Ha 3HAYHTENBHOM DACCTOAHHHM OT CONHIA: HMeer BHJ CJa-
Go ceersmerocs mATHA OBaJMLHON (HOPMBI, KOTOpAH ¢ npubianKenaemM
¥ ColHIly DpUHUMAET BHJ I'OJIOBEl M XBOCTA.

Korzaa cpeas corma 3883, pasmeperno u eTpoitao, _ -
Kax spyxos nepenus, ogna socaex APYTOH,
OnpesenéHHLI MyTh CBEPIIAIOITAX CTIOKOMHO,
Komera nonerur senpasuibaoi gepToH,
Hepocoananuas, ses nommas pasgopa,
Hesanyanammbix cruxuil Hemcrororo cnopa,
T'ops emié cama u ma nyTu cBOéM
I'po3s uHBIM 3Be3aM cTpeMIIEHBEM W OTHEM,
YTO Hy& A eif Toraa Ao o6mero cMymenss,
Io paspymenus rapmoruu?.. Ona
U3 s0Ha oT9ero, U3 poAHHKA TEODEHbA
B cospambs crpoitretit Kpyr 6opsboio nocrana,
Ha cosepmuT nyTéM G0ph6EI X MCTIBITAHBS
Lens ounmmesEns 1 nesib CAMOCO3JAHBA.

A. I'puzopees
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KoMeTs! npeAcTaBasioT coboil crycTKH 3aMOPOXKEHHBIX IasoB U HeCyT
B cefe 0CTATKH BELECTB, COXPaHUBIINXCA CO BpeMEH (POpPMHUPOBAHMA Cour-
He4YHOH cHcTeMbl. IloaToMy HM3ydYeHHE KOMeT IpeAcTaBifaerT DOoABIIOH HH-

repec.

MoskeT /i1 OGEIYHbIIN YeJIOBeK, He ACTPOHOM, OTKPBITh KomeTry? C mosAB-
nenueM VM HTepHeTA TAKAA BOSMOYKHOCTD NOABUJIACE Y KAKAOTO. Hns aToro
ZOCTATOYHO 3Arpy3UTh HA CBOM KOMIIBIOTEP CO ClHEenUaTbHBIX canToB do-
TorpaUi pasIAYHBIX y9acTKOB ueba, caenaHHBIX NpodeccCHOHATIBHBIMHA

ﬁ/ Kax BuamTe, uayuaTh HebecHble
Tena W JaXKe HASBIBATH CBOHMMH HME-
HAMH KOMEeThl JOCTYVITHO Ka:KIOMY.
A kak mayusaiorT Beenenmyio npodec-
cuonansr? 06 aToM NOHAET PeYb B cle-
Ayiomem nmaparpage. —_»

© Bbi 3HaeTe

TeleCcKOMaMMu, ¥ BHUMATEJIBHO H3Y-
YaThk WX.

OTuactd u9TOOBI CTHMYJIHPOBATH
[IOMCKH KOMET, MHOTHE M3 KOTOPHIX
00HAPYKUBAIOT JIOOATEN, ACTPOHO-
MBI pelnIuiu IIPHCBAWBATL KOMeTaM
AMeHa NepPBOOTKPHIBaTeJIeH.

) runote3bl 06 obpasosarun BecenenHom

YTO TaKoe 3Bé3abl

4TO TaKOe 3BE3Hble CKOMNNEHHSA, TANaKTHKH

yTO Takoe 3o4uak, 304MaKasibHble CO3Be3usA

| 4
3
} UTO TAKOe Co3Be3nus
>
2

YTO TaKoe NniaHeTbl, CNYTHHKK; acTepoMabl, KOMeTbl

© Bbi mOXeTe

) OBBACHMTL, B 4EM CyTb Teopun Bonblioro B3pbisa

} Ha3BaTb UMEHA YUYEHBIX, KOTOpblE 3aHWMA/IMCh BONPOCOM obpasoeanus Bce-

NeHHOWH

¥ ccbopmynnposam OCHOBHblI€ aCTPOHOMHUYECKHUE NOHATHUA U TEPMHHbI: 3BE3Ma,
ranakituka, nnaHeta, co3se3fue 1 T. A.

} NEpeYMCUTb CO3BE3AUN, Ha3BaHHbIE MMeHaMW MU(ONOTHYECKUX uapen, 60o-

roB, repoes

1. MNpuseanTe rMNOTE3blI NPOMCXOMAEHHWS BceneHHoW. PacckaxuTte, B 4EM MX

CYTb W HA YEM OHM OCHOBAHbI.

2. OBbACHWUTE, UEM OTNMYAETCA 3BE3Ja OT NnaHeTbl, aCTepoU[, OT KOMETbI.

3. HazoewuTe Apyrue rafiakTMKu, H3BECTHbIE BaM.

4, I'Iepequcnme enrHHLUbI M3MEPEHHA, KOTOpbIe MCNONBb3YIOTCA B aCTPOHOMMUM,

JflanTe ux onpeaeneHus.
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' Hawa ranaktika — Mneunbiii MyTs. 7 Actponorus u aCTPOHOMMWA — KpaTKuh
MCTOPHYECKHI 3KCKypC. & Mudonorus B acTpOHOMMUH.

§ 10. Mpu6opsi u annapartsl Ana uayyeHus
aCTPOHOMHYECKHX 0ObeKTOB

1. HasosuTe OTKpPbITUs, CAENaHHbIE YUEHBIMU C NOMOLLBIO TENeCKona.
2. lNepeuncnute U3BeCTHbIE BaM aCTPOHOMUYECKMUE MUHCTPYMEHTBI.

U3 UCTOPUMU CO3JAHUA TENECKOMNA. Camere BBIJAIOIIHECH OTKPBITHA
B ACTPOHOMHH CBEPIIHJINCEH IIOCJIE TOTrO, KAK YeNOBEK BIEPBbLIe BIIVIAHYJI
Ha HeDo uepes OKYJIApP TeJecKona.

B 1608 r. ronnanackuit onTHK, MacTep II0 IPOHU3BOJCTBY 04YKOB M. JTun-
nepceéii (ox. 1570—1619) npogemMoHCTpIPOBAT CBOE nzobpeTerue — moj-
30pHYIO TPYOYy. UMEHHO 9TOT roJ M CHYUTAETCH roLOM OTKPBITHA TeJIeCKoNa,
XOTs1, BEPOATHO, NOA30PHEIE TPYObI ObliiM M3BeCTHEI paHee. YepTeku mpo-
CTeiIIero JMH30BOTO TeJeCKona 6BITH obHapy)KeHE! eIé B pucyHKax Jleo-
Hapno na Buruu, gatupyemerx 1509 r,

TlepBBIM, KTO HampaBua 3puTENBHYI0 TPYOy B HebO, mMpeBpaTHB eé Ta-
KAM 00pasoM B TeJecKom,

6n11 T, Tanuneii. B 1609 r. on
U3TOTOBHJI NEePBEIH TejgecKon
¢ 3-KpaTHBIM YBeJIMYeHHEM,
saTreMm NpHBGODEI ¢ 8-KpaTHBIM
¥ 32-KpaTHLIM YBeJIHYEeHHEM.
Hinna nocnenHero 6ulna yike
1,25 m, a gmamerp o6LeKkTHBA
okoso 4,5 cm. Hecmorpa ma
BCé HECOBEPIIEHCTBO MEPBHIX
TeJlecKonos, lanuneil ¢ mx
TIOMOINbBIO CAEJIAJ Pl BbIIaK0-
IUXCA OTKPBITHH: o0Hapy-
JKIJI YeThIpe cuyTHuka IOmu-
Tepa, (asel BeHepnl, nmATHa
Ha Conmme, rops: Ha Jlyme,
nuck y Carypua.

| —

ITosrHOYHEIX CONHI K cefe HAC MAHAT CBETHI. ..
B kosoAnax Tpy6 ObITAMBLIA TOHET BIIVISL.
AnmMasHEli Ger BCcelleHHEIE CTPEMAT:
Cucremel 38E31, TYMAHHOCTH, ILJIAHETHI,

Or Anudrt Ilca go Beru u or Barsr
Meagseaunst no rpenerasx [nesy —
Onu npocrop HebecHEr Goposgar,
TBopsa BO TEMe cBepIIEHBA U 06ETH.

O, nsure mupos! O, poil cBAmEeRARIX Taén!
1 meenenun, HaMepu, BaBECHT, cuén, —
Hdan uMeHa, COCTABHII KADTEI, CMETHI. ..

Ho y»xac 8Bésg or 3HaHBA He MOTYX.
Mgl noMHEUM BeE: HALI APEBHUI, TEMHEEIH AVX,
Ax, He KpeIIEH B rry6okux Bogax Jlers:!

M. Boaowun

Meramup
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Puc. 28. Cxema ycTpoiicTsa auHaosoro Teneckona Kennepa: 7 — obbextus (cobuparo-
was nuH3a); 2 — okynap (cobupaiowan nwH3a); 3 — rnas; 4 — obuexT; 5 — npoMexy-
TouHoe uaobpaenue; 6 — ysenuueHHoe nepesépHyToe nsobpaxerue; 7 — Kopnyc
Teneckona

MPUHLMN PABOTbI JIMH30BbIX, 3EPKAJIbHBIX U 3EPKAJIbHO-JINH30-
BbiX TEJIECKOMNOB. B 3aBHCHMOCTH OT INPUHIIUIIA JeHCTBUA W THIA HC-
MOJB3YEMOro OOBeKTHBA TeJeCKONbl OBIBAIOT JHUH30BbIE, 3epPKaJbHEIE U
3epPKaJBHO-IMH30BhIE,

B JIMH30BBIX TEJECKONax, uan pedpaxropax, Ajl1d cobupaHus cBeTa uc-
NOJb3YeTCs CUCTEMA JIMH3, HasblBaeMasa 00beKTHBOM. TIpuHIAI AeACTBUA
TAKUX TEJeCKOIOB OCHOBAH HA ABJCHHUHM IPEJOMJEHUA cBeTa — pedpax-
muu. Ceer or HebGecHHIX Tea Momanaer B OOBEKTHB. O6BeKTHB cOo3[aéT
yMeHbIIeHHOe n306paskeHue PACCMATPUBAEMOTO IpeaMeTa B POKyce JHH-
spl, ¥ HabaoAaTens paccMaTpuBaeT 9TO H300paskeHme B OKYJISAp, Kak
B ayny. Ha pucynke 28 nsobpakeHa cxeMa TeJeCKONa, KOTOPLIM N0Jb30-
pajcsa V. Kennep u IpUHIUI AeiCTBUA KOTOPOTO
JAeKHUT B OCHOBe OOJIBIIAHCTBA COBPEMEHHBIX
TUH30BHIX Teleckonos. OcoBeHHOCTE TAKOrO Te-
JIeCKOIIA 3aKJI0YaeTCcs B TOM, YTO M300paKeHue
#abJ01aeMoro mpeaMeTa SBIseTCA NepPeBEPHY-
TeiM. CaMblii GOIBIION JIMH30BBEIA TEJEeCKOIl Ha-
xomurca B Mepkekoit o6cepsaropuu B CIIIA, au-
amerp ero JmH3E cocrasaser 102 cm (puc. 29).

B 3epKRajJbHBIX TeJleCKonax, WIH pedJexTo-
pax, CBeTOCOOMpaoIMMHK 3JIEMEeHTAMH ABJIAIOT-
cst He nuHSHI, a 3epkana (puc. 30). Ilepsuiit 3ep-
KaTbHBIH Temeckon 6uu nocrpoen W. HeloToEOM
B 70-x rr. XVII B., ¢ Tex uop OGOJBIIMHCTBO
ACTPOHOMUYECKHX HabmoaeHu#t OPOBOJUTCH
umenHO pedraexropamu. Jlo Hawama XXI B.
camMbIiM OOJLIIHAM 3€PKAJIBHBIM TeJECKOIOM B
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MHpe CUHTAJCA POCCHMCKHI TeJIecKOIl
«BTA», ycranosnesnsuit 8 1976 r. B ro-
pax Kapxaza, guaMeTp ero rjIaBHOTO
gepkasa — 6 M. Ha cerogeAmHni geHkb
caMbIM OOJBIIMM B3€PKAJIbHBIM TeJe-
crkonom sBaserca «Gran Telescopio
Cana-rias» ¢ AHAMETPOM IIaBHOTO 3€p-
xana 10,4 M, ycranosnesasii B 2002 r.
Ha Karapckux ocTpoBax.

B sepkanpHO-TWH30BBIX TEJECKONaxX B KadecTBe OOBEKTHBA HCHOIb3Y-
erTcda cucTeMa JimH3 U 3epkai (puc. 31). OCHOBHEIM IPEUMYINECTBOM TeJie-
CKOIIOB TAKOr'O THIIA SABJAAETCA OTHOCHTENLHO O0JbIIOe I0Jie 3peHHd, Mo~
3BOJIAIONIECE BECTH UBMEPEeHHUs PACCTOIHUN MeX 1y HeOeCHEIMH TeJIaMH.

Puc. 30. Xon nyueit B 3epkansHom
Teneckone

Puc. 31. Xop nyueil B 3epKanbHO-NMH30BOM TENECKONE

Ilnsi HAC CJIOBO «TeJIECKOII» 8CCOMMHUPYeTcHA ¢ npubopoM, KOTOPBIM CIy-
JKAT AJIs YBeJWYEeHWS yIVia 3PeHMs, N0J KOTOPBIM BH/EH KOCMHUYECKHH
obbexT. Ecoim aTo onTHYECKHH TeJiecKol, To 970 Tak. Ho neGecHuIe Tesia n3-
JY4aloT 3IeKTPOMArHUTHEIE BONHEI HE TOJILBKO BHAUMOTO JIHATIa30HA, HO U
fosee NIMHHOBOJHOBOE HM3NydeHHe (HH(ppaxpacHoe, H3JydeHHe B Paguo-
AManasoHe), ¥ MeHee JIMHHOBOJHOBOE (yJIbTpadHosieToBOe, DPEeHTIeHOB-
cKoe, ramma-usaydesue). IlosTroMmy B IIUPOKOM CMBICJIE CJIOBA TEJIECKOIBI
CHAYKAT [OJIf ACTPOHOMHYECKHX HabuwzeHHH 3a HeOeCHBIMU TelaMHu Ha
OCHOBE PersucTpamydy BCeX NEePeYMCJIEHHBIX BHIOB 3J€KTPOMATHUTHBIX
BOJIH.

PANUOTENECKONbI. [Ina necreloBaHUA KOCMHYECKHAX 00BEeKTOB, KOTOPEIE
M3JIYYaOT PAaAMOBOJHEI, IPAMEHSAIOT pajuoreaeckonsl. OCHOBHBIMU 3Jie-
MEHTAMHM DAJAUOTEJIECKONOB ABIAIOTCS HPUHUMAIONIAA AHTEHHA W OYEHb
YyBCTBHUTENbHOE NIPUEMHOE YCTPOiicTBO — paxmomerp. KoHcTpyknuu an-
TeHH paZHOTeJeCKOIOB OTJMYaioTca GonbimuM pasHoobpasmem, dTo 0b6y-
CJIOBJICHO OYeHBb IMHPOKHM AHATIA30HOM JJHH BOJIH, HCIOJAL3YEMEIX B pa-
muoacrporomuu (or 0,1 MM go 1000 m). HYamme Bcero aHTeHHBI pajguoTese-
CKOIIOB TIPeACTABJAIOT co0oil mapabosu4ecKue OTpa)kKaTesd, NoAoOHbIE
3epKaJaM 00BIYHEIX ONTHYECKUX pedIeKTOPOB, KOTopkIe GOKYCHDPYIOT pa-
JHMOCHT'HAJ Ha paguoMerp. PaguomMerp ycuanBaeT IPUHEATOE aHTEHHOHN pa-
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AuousyiyyeHue u mnpeofpasyer ero B dopmy,
VA06HYIO )1 perUCTPaluy U JajJbHeinei obpa-
6oTKH.

C nomome0 pajHoTeNeCKONOB YYEHEIe MOJIy-
HalOT He IPUBLIYHOE /1A HAC H300pas;enne Hebec-
HBIX TeJ, A WHbIE UX XapPAKTEePUCTHKH: TOIHEIE
. KOODJMHATHI, IPOCTPAHCTBEHHYIO CTPYKTYDY, HH-
Puc. 32. Poccuiickusi TEHCHBHOCTB U3JIYUYEHHUHA U JID.

paavoTeneckon Kpynuelimuii oTeyecTBeHHBIH pagHOTesIe-
«PATAH-600» crkon «PATAH-600» (puc. 32) ycTanoBieH B ro-

pax Cesepuoro Kaskasza HemaJexo OT CTAHHUIILI

3delleHYYKCKas. MecTONmoMoKeHne BhIOPAHO He
CIIy4ailHO: 3/IeCh B OKPY’K€HHUH Irop, Ha BricoTe 970 M Haj ypoBHEM MopH,
B IOKHBIX muporax Poccun npakTudecku KpyIVILi ron sicHoe, 6e3obaay-
Hoe He0o, a OTCYTCTBHe OGIM30CTH OONBINNX HACENSHHBIX TYHKTOB MUHM-
MH3HPYeT BJIHsHHE IMOCTOPOHHMX TEXHOI'eHHBIX paguomymos. Teleckon
cocrouT U3 895 oTpakaresell pagMOBOJIH, YCTAHOBIEHHBIX T10 KOJBIY Aua-
merpom 576 m. B sajaum cnenmanbHOit acTpodusHuecKOR obcepBaTopuu
Poccufickoit akageMuu Hayk, KOTOpas MMeeT HA BOODYIKEHHUH STOT VHH-
KaJbHBIH NPUOODP, BXOAAT NOCTOAHHKIH PaZHOMOHUTOPUHT HeGECHOTo 1po-
CTPaHCTBAa, UCCHeAoBaHUE H3ydeHua CouHila, 3BE37], FAJaKTHK W HHBIX
KOCMHYECKHX O0BEKTOB, H3YYeHHEe BBONIONNH, XHUMHUYECKOr0 COCTABA, MAaT-
HUTHBIX IOJIel HeGeCHBIX Tes U MHOroe Apyroe. Kax smars, 66ITh MoXxer,
HEePBBIM PAAMOCUTHAJ OT HAIIKX GPaTheB 10 pasyMy U3 AaJEKOro KOCMHAde-
CKOT'0 IpOCTPaHcTBa OyjeT 3aperMcTpupoBaH W pacmudpOBaH MMEHHO C
IOMOIIBIO 3TOT'0 PAJHOTENECKOIIA.

KOCMUYECKWW TENECKON «XABBJ1». BHaunTensHAS 9aCTh aJIeKTpoMar-
HUTHOTO M3JIy4eHUs HeOecHBIX TeJ Ioriomaercs aTmocdepoit Seman u
HE JOXOJHUT X0 €€ IIOBePXHOCTU. A 3T0 03HAYAeT, YTO JJA 6ojlee JeTalbHO-
I'o U3y4eHNA KOCMOCa TeJIeCKOIIbI HeoOX0AMMO BEIBOAUTE 34 IpPeAessl 3eM-
HOI aTMoc(depsl, YTo cTas0 BOSMOMKHLIM 61arofapa HAYANIY KOCMUUECKOH
3pbl — YCHEIIHOMY 3a0yCKY KOCMHYECKHX anmna-
paTos.

HawuGonee napectroit aBroMaTH4yecKoi obeep-
BaTOpHell, BLIBEJIEHHO HA OKOJIO3eMHYIO opOu-
Ty, ABIAETCA KOCMHYECKHMH TeJecKon «Xabbi»
(puc. 33), HaBBAHHBIH B YECTh BEIIAKIIETOCH
AMEPUKAHCKOro actpoEoMa. CrapT HOBOrO KOC-
MHYECKOro IpoeKTa, Ha TOT NePHOA OZHOTO M3

Puc. 33. KoCMHYECKHE CaMBIX [JOPOTOCTOAINHX B HMCTOPUH H3VYEHHS
teneckon «Xab6n» Kocmoca, 6el1 gaH B 70-x rr. mponuwioro mexa.
(cHumoK ¢ kopabns [TepBoHAYANBLHEIA NPOEKT H3-38 YPE3MEPHO BhI-
SATNRHTHCY) COKO# cToMMocTH 6BLT oTKIOHEH Komrpeccom
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CIIIA: maHEupyeMBlii JHaMeTp IVIAaBHOrO 3epkaja peduieKTopa NpHINIOCh
yMEHBIIUTh ¢ 3 10 2,4 M, a TaKKe OTKA3ATHCA OT PasMelleHHs AOMOJIHH-
TeJIBLHBIX yeTpoiicTB. CaMbIM JOPOTOCTOAIINM 3JIEMEHTOM TEJIECKOIA ABJIA-
eTCH BePKAJIO, & CAMBIMHY IVIABHBIMHA €ro Ka4ecTBAMHI — TOYHOCTH IIOJIMPOB-
KM ¥ pajguyc KpuBuaHbl. [IpencraBeTe cefe: HomycTEMAas IIepOXOBATOCTh
NOBEPXHOCTH HE J[0JI3KHA ObLiIa IPeBHIMATE 1/, AJIMELl BOJHLI HIPHHAMAaE-
moro usayuenusal Ecau npoBoxuTs HabmofeHEWEe B BHIMMOM AHAIIA30HE C
IMHON BoaHLI npuMepHo 600 BEM, To rrybuna «60po3AKH» Ha 3epKaje He
noysxHa npeBsimaTts 30 amM. ConmocraBEMasn MO CA0KHOCTH 3a4a4a: «OTHO-
JIMPOBATH» MOBEPXHOCTL 3eMJIH ILIomansio ¢ MocKBy ¢ OTKIOHEHHEM OT
uaeasbHOM cephl He bomnee 6 cM.

IMInudoska seprana 3agana 6oyiee ABYX JeT ¥ MHOTOKPATHO IPEBBICHIA
IaHUpyeMble pacxonsl. IIpu aToM mpejACTOAJIO IOCTPOMTE KOCMHUYECKMit
KOpabJL, KOTOPLIM BHIBEAET HA OPOUTY YHUKAIBHBIA TesecKon. Takum Ko-
pabuiém cTas KOCMUYECKHi YenHOK «J/luckaBepu», KOTOPEIHA ¢ «Xab0soM»
Ha Oopry craprosan 24 anpens 1990 r. 1 Ha cJIeVIOINHUI IeHb BbIBEJI TeJe-
CKOIl Ha pacyeéTHyIo opbury.

Bor yike HECKOJIBKO JECATHIeTH KOCMUYecKHuil Tesneckon « Xa601» Ha-
XOAUTCA HA OKOJIO3eMHOII op6uTe mpuMmepHO B 560 KM OT MOBEPXHOCTH
Bemau. 3a rogsl paboTe UM HepenaHo Ha 3emurio 6oree MUIIMOHA H300pa-
JKeHHH HECKOJBKWX [eCATKOB ThicAY HeOEeCHBIX 00BLEKTOB — 3BE3.d, TY-
MaHHOCTeH, raJakTuk (pue. 34), naamer, a o0mui 06BéM muppoBOll UH-
dopmanum, HAKOIJIEHHOH 3a BCé BpeMsAa paboThl Teneckona, NpeBbIIIaeT
20 repabaiit. Bosiee 3900 acTPOHOMOB IOJIYYHJIH BO3MOYXHOCTb MCIIOIB30-
BaTh ero juid HabrogeHni, onyoJIHKOBAHO 0KOJIO
4000 cTareit B HayYHBIX KypHanax. C noMomsio
«Xabbsa» BOepBble OBLIA MOJIYUYEHBI KAPTHI MO~
pepxHoctu IlayToHa, HaGmoZamuck yiabTpa-
¢uonerosule monfApHEIe cuaEuA Ha CarypHe
u IOnurepe, monydyeHbl [aHHEIE O IJIaHeTaX
pHe Co/THeUHOM CUCTeMBI, NOATBEDKIeHa TeOPHI
0 CBEPXMACCHBHBIX YEPHBIX AEIPAX B HeHTPax ra-
JIAKTHK, YTOUHEH Bo3pacT BeceneHHoil.

BmecTe ¢ TeM IgHA, KOTOPYH NPHUXOZHUTCH
IJIaTHTh 3a wHpopManuio ¢ «Xabbdaa», BecbMa
BeIcOKa — B 100 u OGosiee pas BhIlIIE, YEM Ha3E€M- T M100,
HOT'0O pe)ieKTopa C TAKHM JXe JHaMeTpPOM 3epKa- CHenaHHbIf TENecKonoM
na., Ipeagnonaraercsi, uro ero pabora Ha opbuTe Xabbn»
6ynet sakor4eHa K 2014 r.

Puc. 34. CHumok

MEXXMNIAHETHbIE CTAHLIMM, UX BKNAA B U3YYEHWUE BCENEHHOW. Ecan
BO3MOKHO Pa3MECTHTh TEJECKON HA MCKYCCTBEHHOM CIOyTHHKe 3eMJIH, TO
HeJIb3d JIU CHAOAUTE UM KOCMHUYEeCKUH aNMapar, HallPaBJIANTHUCA B MEX-
njaHeTHOE NIPOCTPAHCTBO?
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ITepBulit B MHpe KOCMHEYECKHUH annapar, KOTOPhIA PasBMI BTODYIO KOC-
MUYECKYI0 CKOPOCTD, IIPeoAoJiel]l OPUTHKEHUEe 3eMJIH W CTAJI HCKYCCTBeH-
HBIM coyTHEKOM CoJIHIA, — 9T0 COBETCKAs ME)XILIAHETHAS CTaHI[AA
«/lyna-1». B aasape 1959 r. 6b1J1 OCyLIeCTBIEH 3aIIyCK CTAHIIAM HA TPaeK-
TOpHUIO mosnéra K JlyHe ¢ pakers-Hocurena «Bocrox-JI». «Jlysa-1» mpu-
Hau3UIACh K NOBEPXHOCTH €CTECTBEHHOTO CIYTHHUKA 3eMIIM Ha DACCTOSHUE
Bcero 6000 xm, mepenana Ha 3eMJII0 NEeHHEHIYIO AJIA TOrO BPEeMEHHW WH-
(hbopMaI X0 0 PAJUALMOHHBIX M MATHHTHRIX NOAAX 3eMuan u JIyHel, mpose-
Jia TIepBhie H3MEPeHHA NapaMeTPOB TAK HAZKIBAEMOI'O COJNHEYHOI0 BeTpa
(II0TOK HOHHM3MPOBAHHBIX YACTHI[, UCTEKAIOIINUN U3 COJHEYHOH KOPOHBI),
nepezaia getajbHbie oTorpaduu JIYHHONH MOBEPXHOCTH.,

C Tex mop aBTOMATHUYECKHE MEXILJAHETHbLIE CTAHIIHM CTAJY He3aMeHH-
MBIMH IIOMOITHUKAMHY YUYEHBIX B H3YYEeHHH KOCMMUYECKOI0 IMPOCTPAHCTRA.
THOUIHBEIMHA 00BLEKTAMY UX UCCIENOBAHUS ABIAKTCH NaadeTsl CoTHeTHOH
CHCTEeMBbI, UX €CTeCTBEHHLIC CIYTHUKH, aCTepPOM/bl, KOMETH HU T. 1. Ilpu
aTOM O00BIYHO NpoU3BOAHUTCA (hoTOrpadupoBaHue, H3ydeHHe pesabeda, u3-
MepEeHHEe MarHuTHOTO NOJA, PaAualdH, TeMIepaATYphl, ONpeleleHHe Xu-
MHYECKOr0 cocTaBa arMocheps! ApyTroi NIaHeTsl, 'PYHTA B KOCMHYEeCKOTo
npocTpaHCcTBa BOIM3H IIIaHeThI.

Heo6xogumMo OTMETHTS, YTO CHAOKHEHIINE TEXHOJOTHHM IIPOEKTHUPOBA-
HHS, UBrOTOBJICHHUSA, 3aI[yCKA M 9KCIIYATAIIMH MEXIJIAHETHBIX CTAHIINH
MOCTYIHBI JIMIIIh HEMHOTHM BLICOKOPA3BUTHIM CTPAHAM MHPAE, CPeIH KOTO-
peix Poccusa, CIIIA, finosus, crpanst EBpocorwsa, Kurait u Uaaua. Cpegu
Haubosee H3BECTHBIX ANNAPATOB y Ka)KAOI0 Ha CJIYXY KOCMHYECKHE Iy-
TelIeCTBeHHUKH cepuH «Bemepa», «Mapunep», «Burunr», «lamumeos,
«Bera», «Kaccunu» u ap.

MEYTbl YENOBEYECTBA O JANEKUX 3BE3JAX U HAYYHO-TEXHUYECKUN
MPOTPECC. Yto HYKHO IJIA TOro, 4TOOBI HANPABUTH KOCMHUYECKHH KO-
pabab 3a npeaesnl CoHeYHOM cACTEMBI K fanékum 3séanam? [lna aToro se-
00xoauMo, 9TO6LI OH HaGpas TPEeThI KOCMHYECKYIO CKOPOCTh — MHHHA-
MaJIbHO HE0DXOAMMYIO, O3BOJISIONIVIO IIPEo/I0JIeTh npuTsxkeHue ConHIa 1
VHTH B MeX3BE3J{HOe MpocTpaHcTBO. IIpn 61aronpusaTHOM cTapTe Kopabib
MOJKET AOCTHYL TPETheli KOCMUYeCKO# CKopocTH yike nipu 16,6 kM /c oTHO-
cuTenbHO 3eMJH. B HacTOsAIIee BpeMs 3Be3/10IETAMM TAKOTO THIIA ABISIOT-
csa ¢IImonep-10», «IInonep-11», «Bosmxep-1», «Boamxep-2».

Kasanoce 651, UMEHHO Ha MEK3BE3/IHBIE JIeTATe/IbHBIE allIIaDATEI U HY K-
HO [eJjiaTh CTaBKY MCCJIeOBATENAM KOCMHYECKOI'O IpocTpaHcTBa, Bor
TOJNBKO JBa HENPEONOJMMBIX IIOK& OOCTOATELCTBA CACPIKHBAIOT ONTH-
MH3M VYEHBIX: 5TO OIDOMHBIE DACCTOSHUSA Aa)ke A0 OAMKaHIIUX 3BE3] H
HEe3HAYHUTENbHAA 110 CPABHEHHIO CO CKOPOCTBIO CBETA CKOPOCTH KOCMHWYe-
cKkuX annaparos. Hanpuwmep, «IIunonep-10» aBMIKeTCH M0 HAIPABAECHHIO K
Anbjpebapany — sipuaiinreii 3seszie B cosseszuu Tesabua u onHOM U3 apuaii-
mUX 3BE€3/] HA HOYHOM Hebe, 0 KOTOPOii OH AOJIETHT uepes... 2 MAJLIMOHA
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net! Kak BBI yike sHaeTe, paccTosHue oT 3eMiau no Oaumaimei mocie
Conrna 3seansl Ilpokcuma IlenTaBpa (B 3Bé3Ho0il cucreme Anbda Ilearas-
pa), o AaEHBIM Tejeckona <« Xab6i», npumepHo 4,2 CBETOBOTO roja, 4To B
270 000 pas Gonsme paccroaausa ot 3eMau o Conrna.

Hey:xeas MBI TAK ¥ He CTAHEM CBUAETEIAMM BCTDEUH 3€MHBIX arnnapa-
TOB C JAJEKHMH 3BE3AHBIMU cucTeMamu?! HayuHO-TeXHHUYECKHH mporpecc
pasBUBAETCH TAKMMH TEeMIIAMH, YTO PACCTPAWBATHLCHA IO 3TOMY IIOBOAY
paro. CTOMT TOJILKO NPHAATE KOCMUUECKOMY KOpabiio CKOPOCTh, BJIM3KYI0
K CKOPOCTH cBeTa, ¥ OH AoJeTuT o IIpoxkcumsl llenraBpa 3a HECKOJBKO
ner. A J1s 3TOro HyKHEI HOBbIe KOCMHYECKHe IBUTATe !, HCIOJIb3YIoIHe

DPUHOUNHAJIBEHO WMHBIE HCTOYHHKH

DHEPruH, BO3MOXXHOCTEL COOPKH Me- Ho, Kax MHHHMYM, HYJKHBHl 3HA- \“
rajakTudeckux kopabuaeit sa opbOm- HUAA 06 OCHOBHBLIX 3AKOHAX ABMIKEHWSA

Te, VHUKAJIbHbIE KOHCTPYKIMOHHLIE HeBecHEIX Tem, M 06 5TOM — B CJIEAYIO-
MaTepHaabl. mem naparpade. >

© Bbi 3Haere

b  UCTOPHUIO CO3QaHMA TeNeckona

F  NpUHUMN paﬁon:l JIHH30BbIX, 3ePKa/ibHbIX, THH30BO-3€pPKa/ibHbIX TENECKONOB
H paguMoTenecKonos

)} o pabore kocMuueckoro Teneckona «Xabbn» M MeXnNaHeTHbIX CTaHUMM,
Wx BKnage B uaydenue Becenennoi

} Kak MeuTbl YeNoBe4ecTBa O AaNE€K1xX 3Bé3nax NpeepaTuTh B peasibHoCTb

© Bubi moxerte

b ObBBACHUTL NPUHUMN PaBOTbi OCHOBHBIX TUMOB TEIECKONOB

) Ha3eaTb KPyNHeiluWe POCCHICKME U 3apyDeHble ONTHYECKHE W paguoTene-
CKOfbI

} Ha npumepe Teneckona «Xab6n» nokalarb, KakoW BKAaZ B HayKy bbin caenan
YYEHBIMH C MOMOLLBIO KOCMHYECKMX TENECKONOB

) NEepPeyUCNrTb HEKOTOPbIE MEXN/IAHETHbIE CTAHLMKU U KOCMUYECKHE 3Be3J0NE-
Tbi-oBcepBaTopUm

© BbinonHuTe 3agaHuA

1. PaccMoTpuTe CXeMbl YCTPOMCTBa M OBBACHUTE NPUHLMN PaBoTbi NMH30BOTO,
3epKasibHOro W 3epKasibHO-IMH30BOrO TeNeCKONoB.

2. O6bacHuTe npuHuMn pabotsl paguoteneckona. Kakne oTKpbITUS B aCTPOHO-
MWK BbinK caenaHbl € ero NOMOLWbIO?
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3. Cdopmynupyiite, uTo Takoe nepsas, BTOpasi U TPETbA KOCMUYECKHE CKOPO-
CTH.

4. MNpounTaiite hanTacTHyeckui pacckas A. Knapka «ConHeumbiit seteps». Ot-
BETbTE, 3a CYET YEro NPUBOAMAMCH B ABIKEHHE KOCMUYECKUe KOpabnu, yya-
cTeyioume B roHkax 6ygyuiero. Kakas uges, sbickasaqHan Knapxom e 1945 .,
NPeABOCXUTUNA OpPraHu3auuio rnobanbHOM CHCTEMbI CBA3W W MPaKTUYECKH
BCEX CUCTEM KOMMYHHMKaLMH, B TOM uucne MHTepHera?

UcTopua nsobpetenus Teneckona u nepebie OTKPbITUA B aCTPOHOMMM, CaenaH-
Hbie C ero nomowpbio. . Kocmuueckue teneckonsl «Komnton», «Hanapa», «Cnur-
uep» W UX ponb B WCC/IEAOBaHMM acTpoHOMMYecKHMX obbekTos. . KpynHeiwue
ONTHYECKHE TeNEeCKOonbl Ha 3emne. . ABTOMATHYECKME MEXKNNAHETHBIE CTaHUMK 1
ux BKnag B usyuenue Beenennon. 5. MepcnexkTuebl pa3suTHA MeX3BE3AHbIX NneTa-
TeNbHbIX annaparos.

§ 1 1. 3akoHbl ABHXKEHUA HeBecHbIX Ten

[aite ouenky HayuHo# nestenbHocT M. HbloToHa, ero Bknaga 8 Hayky.

3AKOHOMEPHOCTU B ABUXXEHWUMU HEBECHbIX TEN. Tnaxs Ha 3Bé3xHOE
He6o, He mepecTaémib yAUBAATECA GE3YKOPHM3HEHHOMY NOPHAKY, «YIPAaB-
IARIIEMY » ABHXKeHHeM DeCUuCcIeHHOT0 MHOEeCTBA HeOeCHBIX Tell.,

H peiicrBurensHo, Bel Ge3 Tpyja HaligéTe Ha 3Bé3gHOM Hebe [TonspHyIO
3Be3ay (mocieaHAs 3BE3/I04YKa B pyuKe Kopma Masoit Measeaun:), Beerya
YKasplBaIOIyIO HalpasieHue Ha cesep (puc. 35). KTo-To cymeer mokazars
VTPEHHIO WX BeuepHI Bere-

_./ JIBTReHBA HeT, CKasa Myaper Spaarsi. PY — TPEeTHIi 10 APKOCTH OO'BEKT
JIpyroi cMoIga U CTa Ipe HAM XOAUTb. Hig TEAIESE CEROPHE HeGocroze.

CunpHee G5 He MOT OH BOBDA3NTE; Bonee ocsegomnénnable B acr-

XBanHIIH BCe OTBET 3AMEICJAOBATHIIN. DPOHOMHH OTHIIIYT CO3Be3[ue

Ho, rocnoza, 3a6aBaE cryuaii ceil Kaccuones, spuaiimme 3Bésgni

Ipyroi npuMep HA NAMATEL MHE TPHBOHT: Koroporo ofpaayior ¢urypy B

Beas kaxxnlil IeHb Npe HAMH CONHIE topme OyxkBel W. HoO TOIBKO

XOAHT, CHOEeNUAaIMCThI MOTYT PACCYHTATE

Opmaxo 3 npap ynpameri lanuneit. noJjioxkeHne Jioboro KocMmuue-

A. Mywrun cKoro obbexTa B 000 MOMeHT
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Puc. 35. Coaeezaun Bonbiwoi 1 Mano#n Puc. 36. Kaxxyuiasca c 3emnH TpaekTopHs
MegeegHubl (B KpyKOHKe NoKa3aHa Aaswkenua Mapca oTHocuTENbHO Heno-
MonspHas 3sesna) LBHXKHbIX 3BE3f

BPeMeHH, IMOCKOJBKY ABHXKeHKHe HebeCHBIX TeJl HOAYHHAETCA CTPOTHM 3a-
KOHOMEDHOCTAM.

JTH 3aKOHOMEPHOCTH BCErjla BOJIHOBanu ucciaenoBaresein. Habmrogare-
110 ¢ 3eMJIH KaXKeTcs, 94TO ABHKeHue oaHuX HeOecHBIX Tea (JIyanl, 3eman
BOKpyr CojHna) IPOMCXOAMT IO KPYrOBEIM opOuTaM, APYrux (Hanpumep,
Mapca) — mo 3ambicOBaTEIM TpaekTopusam (puc. 36). Ilocnexnasa uimo-
3MHA CO3XAaéTcH NMOTOMY, YTO MBI BeéM HaOJIl0JeHHe He ¢ HelOoJABHIKHOIO,
a ¢ IBHIKYyIIeroca 00beKTa — HaIIeHd MIAHEeThI 3eMIA.

TPHU 3AKOHA KENNEPA. IIpenmosioxxeHue 0 PABHOMEDHOM KPYrOBOM JBH-
xeHun wiasetr CoJIHEYHOH CHUCTEMEl HE COIVIACOBBIBAJIOCE C I'eJIHOLEETPH-
ueckoi cucremoil mupa H. KomepHEuKa, HOCKONBKY DACXOMKACHUA MEMXIY
BEIUMCIEHHBIM W PEaJibHBIM IOJOMKEHUEM TIIAHET B Olpe/leIeHHbIE TTpOMe-
JKYTKH BpeMeHH ObLIO 3HAYUTEJNBHBIM. JTO IPOTHBOPEYHe yAaJI0Ch paspe-
IIATHL BEIZammeMycsa HeMenxoMmy acrpoEomy U. Kennmepy. Ha ocHoBaEHM
MHOT'0OJIETHHUX HaOMIOeHHH 3a ABHMIKEeHHUEM IJIaHET, U3YYEeHUH TPYJAOB CBO-
HMX IpeAlecTBeHHUKOB Kenyiep OTKPELI TPH 38aKOHA, HA3BAHHBIX BIOCIEN-
CTBHH €r0o HMeHEM.

Ilepsrrii 3axkoH Kensepa, HasblBaeMBbIl TaKXe 3aKOHOM 3JLITHIICOB, OBLI
chopmyaupoBaH yuéaeiM B 1609 r.

Ileperiit 3axon Kenaepa: Bce ninaneTsl COTHEYHOH CHCTEMBI JABHIKYTCH

10 SJLIUNTHYECKUM opbuTaM, B 0fHOM H3 (DOKYCOB KOTOPEIX HAXOJUTCH
Conrne.

Bauxxanmasa k ConHny Toura P
TPAEKTOPHH HA3LIBAETCS MEePHIeIH-
eM, TouKa A, HauboJsiee ynanéHHAas
or Conama, — ademuem. Paccros-
HHe Mexxay adenneMm U nmepureaneM
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Puc. 37, Cxema annun-
THYECKOH OpOUTDL! ABH-
KeHus nnaHer: P— ne-
purenuit; A — acbenuii;

g — cpefHee paccTosH1e
ot nnarets go ConHua;
m — Macca nnaHeTs;

M — macca Connua;

F, F' — dhokycbi opbuTtbi;
F — paa1yc-BexTop
nnaerb

cocTariaAeT GOABIIYI0 OCh BJIJIHITHIECKON Op-
6uThl. [TotormHa AiuEBL 6OABIION OCH, MIOJYOCH
a, — 3TO cpegHee paccTOdAHHMe OT ILIaHeTHl J0
Conrna.

dopmy aanamIca, CTENeHb €ro OTIHYHA OT
OKPYHOCTH OLpEJe/ifeT COOTHOIIeHHE ¢/a, T/e
¢ — pacCcTOsiHHe OT IeHTpa 3jnunca Ao (pokryea,
a — Bonpnias moJyoCch JLIUIICA.

Yem Goabine 3T0 OTHOIIEHHE, TeM OoJjiee BBI-
TAHYTa opbura aBUMKeHUsA miuaHeTsl (puc. 37),
GOKYCEl HAXOAATCA JAJLIIE APYT oT Apyra. BEesau
9TO OTHOIIEHHWE PABHO HYJIO, TO BILIUIIC IPeBpa-
mIaeTcs B OKPYKHOCTb, (DOKYCHI CJMBAIOTCH
B OfHY TOUKY — ILIEHTP OKPYKHOCTH.

Opbursl 3emau 1 BeHephsl OYTH KPYroBhle,
ansa  3eMJIH COOTHOINEHHE ¢/a cocTaBisder
0,0167, niusa Bereprr — 0,0068. Opbours! Apyrux
nnaHetr 6oyee ciromenusle. Haubonee BeiTsany-
Ta opoura Ilnyrona, giua koroporo ¢/a = 00,2488,

ITo snnaunrTuueckum OpPOHUTAM JABHIKYTCH He

TOJIbKO IJIaHeThl BOKPYT CollHIa, HO ¥ COYTHUKH (ECTECTBEHHLIE U HCKYC-
CTBEHHBIE) BOKDYT miaHer. BiamKaimasa K 3emie TOYKA ABUIMKEHHUS CITYT-
HUKa Has3blBAETCHA EPHTeeM, caMas yaJIéHHAS — aloreeM.

Puc. 38. Cxema neHxeHun
nnaHet sokpyr Conxua

B PaBHbie NPOMEXYTKH
BpeMeHu: P — nepurenui;
A — adbenuit; m — macca
nnaHetsl; M — macca
Connua; r — paamyc-
BEKTOP NNaHerbl;

S, §, — nnowaav,
ONWCbiBaEMble PAAHYCOM-
BEKTOPOM NAaHeTbl;

F, F* — doxycsl opbutsi

Bropoii 3axon Kemunepa (3axom maomaneir):
pajguyc-BeKTOp ILIaHeThl ONUCHLIBAET B PABHLIE
IPOMEYTKH BDeMeH! PaBHbIe ILJIOMIAN.

Ha pucyske 38 mpomaigiocTpuUpoBaH BTOPOM
sakoH Kennepa. W3 pucyHKa TOHATHO, YTO
paguyc-BeKTOp — 3TO OTPE30K, COeAMHAI A
doxryc opduTel (o cyTH, 1erTp ConHua) u meHTp
nJaHeTsl B J1000H ToYyKe eé NBMIKEeHUdA [0 OpOu-
Te. B coorBercTBHE cO BTOpPHIM 3axoHOM Kerure-
pa nJI0IAAH BEIJEeJIeHHBIX IIBETOM CEKTOPOB pas-
HBI Mexay coboii. Torga mosy4yaercs, 4To 3a 01~
HAaKOBBI IDIPOMEIKYTOK BpEeMEHH ILIaHeTa
IPOXOAMUT IO OpOHTEe pasHOe PaCCTOSHHE, T. €.
CKOPOCTEH [IBH3KEHUSA He IOCTOAHHA: Uy > V. YeM
OnmiKe IIAHETAa K HepUresnio, TeM ObicTpee eé
ABHKeHHe, OyATO OHA CTPEMHTCHA CKOpee yuTHa
IoJaJbIIIe OT HaJAIIHX COTHEYHBIX JyJYei.,
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Tpermit 3akon Kemuepa (rapMoEHYeCKHi): KBaApaThl IePHOAOB obpa-
meHHA ABYX miaHeT BOKPYT ColHIEA OTHOCATCH APYT K ADYTY, KaK KyOuI
GOTBINMX NMOJIyOCceit ux opoHT.

IToMus, 4TO AAUHA 6OJALINOY TTOIyocH OPOMTHI CYMTAETCA CPeJIHMM pac-
crogaueM oT mwiaHeTs Ao CosHa, 3anuileM MaTeMaTH4YeCKoe BhipaXKeHue
Tpersero sakoHa Kemepa:

T? a}
T§ af’

rae Ty, Ty — mepuo/ibl O6pamenus naaHeT 1u2;
a,, @, — cpejjHee pacCTOAHHE OT MJIaHeT 1u2pmo
ConHua.

Tperuit 3axon Kemimepa BBIIOIHAETCHA Kak
I TIIAHEeT, TAK ¥ JJfA COYTHUKOB, C HOIrperHo-
cThio He Oomee 1% .

Ha ocHOBaHHHM 3TOr0 3aKOHA MOMKHO BBIYHC-
JUTE TPOJOIMHUTENLHOCTE Toja (BpeMs MOJHOTO
obopora Bokpyr ConHila) a000i JaHeTb!, eCIH
ussectHO eé paccrosume a0 Conmna. M Haobo-
pOT — IO 3TOMY Ke 3aKOHY MOXXHO PaccYuTaTh

op6uTY, 3HAA MepUOA OOpaleH . Puc. 39.T. Knennep.
Moptpet WUcaaka HoloTo-

Ha. 1689 2.

3AKOH BCEMUPHOIO TATOTEHHUA. Yro xe 3a-

cTaBIfgeT NJIaHeTH ABUrarbea Bokpyr ConHna, moueMy OHU He pasneTaror-
ca B pagHEIe cTOPOHEI B Geabpexxubie mpocTopsl Beesennoii? OxaspiBaercs,
yIpaBiser ABMKeHneM HeGeCHBIX TeJl 3aKOH BCEMHUDHOIO TATOTEHMH, OT-
kpuiTeit . Heororom (puc. 39) B 1682 1.

3aK0H BCEMHDPHOr0O TATOTEHHS: CHJIA TATOTEHMS MEXIY ABYM:A TeJaMu
HPAMO NPONOPIMOHATLHA IPOU3BEICHAI0 MACC 9THX TeJl U 06paTHO Ipo-
NOPOHOHAJNLHA KBA/APATy PACCTOAHMUSA MEXKAY HUMH.

HMMeHHO rpaBUTALMSA 3ACTABIAET IIPE/IMETHI I&AATE Ha 3eMJII0, YAePHKH-
BAET HAC HA IOBEPXHOCTH ILIAHETHI, He OTIycKaeT JIyHy B MCKYyCCTBEHHBIE
COyTHAKY 3eMJH B cBOOOIHOE NIapaHue, a CaMoil IJIaHeTe NPeAIIHChIBAeT
nemxerne Boxpyr Comana. Takum o6pasoM, Hay4HOE 06OCHOBAHHE OMIIH-
pudecKux 3akoHoB Kemiepa aaj BeIAAIOUAKCS aHMIHHACKUHA QHU3UK, MaTe-
MaTHK ¥ acrpoHoMm Vcaaxk HeiloTOH, 0IHH H3 OCHOBOIIOJIO?KHHKOB KJIACCH-
yecKoM (pU3HKH.
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WUpes o B3AaMMHOM IIPHUTHKEHHH

F, F, TeJ BhICKA3hIBanmack u o HeoToHa,
- e OJHAKO TOJLKO OH cyMes obaeup 3a-
- | KOH B CTPOTYI MATEMATHYECKVIO
. ! dopmy:

my x my

Puc. 40, Ustepnperauus 3akoHa F=G ipcie
BCEMHUPHOrO TATOTEHMS

rne F — cuna raroreaus; G — rpa-
BHTallMOHHAA mNocTtoAHHaA (6,67 x
x 10~ H - M?/xr2); m,, m, — maccs
TeJ; I' — PACCTOSIHHE MEXXAY ABYMS
TeJIaMMu.

Kpome Toro, kak 6bl MBI HH cTa-
pPaJIiCh 3KCIEePUMEHTANLHO ODHapy-
JKHTH B3AHMHOE TATOTEHUE Jlaye J0-
BOJIBHO MAaCCHBHEBIX TeJI, MaccamMmH
B COTHH TOHH, CAEJATH 3TO HAM BPAL

-

Puc. 41. TPH!KTOM . JH YHAACTCH nus~3a Eean‘:‘iqn'renbnoﬁ
CRYTHMKA NPM PA3AMUHBIX CKOPOCTAX: BEeJIMYHMHLIL JeHCTBYIOIE HA HUX CH-
1 — kpyrosas; 2—3 — annunTuyeckve; nel. HEIOTOH pacmpocTpaHHJ 3aKO0H
4 — napabonuueckas; 5 — runepbonu- Ha JABHKeHHe HeDeCHBIX TeJ, KOTOo-
veckas; 6 — opbura neiKeHus Jlymbl pele, HecMOTpsA Ha Goabline pacero-

AHAA, 06Ja1a10T TATARTCKON Maccoit
H, CJeJ0BaTeJbHO, HCOBLITLIBAIOT HAa
cebe geficTBre 60abMKUX ¢ rpaBuTanuu (puc. 40).

Ha ocHoBe 3akoHa BceMUpPHOro TaroTenus HBIOTOH Jaj CTPOTYIO MaTe-
MaTHYIECKYIO HHTepupeTanuio 3akoHoB Kennepa. OH goxkasas, 4To nox xei-
CTBHEM IPaBUTANMH OAHO HeOECHOE TeJI0 MOMKET JBHUTATHCA OTHOCHUTEILHO
APYToro mo KpyroBoi, aJIMNTHYECKOHR, NapaboiudecKol win runep6oam-
geckoit opburam (puc. 41). IIpUMEHHTENBHO K 3aTyCKy KOCMHYECKOT'0 KO-
pabsa ¢ DOBEPXHOCTH 3eMJIH 3aKOH I03BOJSAET PACCYHTATh HAYAIBHBIE
CKOPOCTH, IPH KOTOPLIX 3TOT Kopabab Oyaer uMeTs pasziimuHbIe TPACKTO-
PHH JanbHEHIIero ABMIKeHH .,

NEPBASA, BTOPAAA U TPETbA KOCMUYECKHUE CKOPOCTH. Yrobal IIpeomo-
JIETh CHJIy 36MHOT'O TATOTeHHUHA U IPEBPATHTLCA B HCKYCCTBEHHBIH CIyTHHK
3eMuH, ABHTAIOMUICA BOKPYT Heé 10 KPYroBoii op6ure, Kopabik omxen
Pa3BHTHL IePBYI0 KOCMHYECKYI0 CKopoeth: v, = 7,9 xm/c. [Ipm aanbseii-
IreM YBeJIHYeHWH CKOPOCTH OopOMTa ABMI)KEHHA npuobperaer Bcé Gonee u
Gosiee BRITAHYTHIHN, SJUTHOTAYECKHI XapaKTep BILJIOTH 0 ZOCTHIKCHHUA BTO-
PO¥ KOCMHYECKO#H ckopoeTn: v, = 11,2 km/c. OHa TO3BOIAET KOCMHUYECKO-
My KOpabiio mpeojosieTs 3eMHOe TATOTEHHE, VHTH HA OPOHTY ABHIKeHHs
BOKPYT CoMHIIA B €r0 rpaBUTAIIMOHHOM TOJIe, T. €. IPEeBPATHTHCS B MUHHAA-
TIOpHYIo nianeTy Conneunoit cucremst. IIpu crapre ¢ emeé 6oabimeit CKOpo-
CTHIO IapaboauyecKkas TPAaeKTOPHUA IPEBPAIaeTCs B runepboay. A BOT i
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Toro uTobsl MOKHHYTH npenensl ComHeYHOH CHCTEMBI, IPEo/oJeTh rpa-
pUTanMOHEHOe npuTsykenne ConaHNa, MeX3BE3NHbBIH KOPabab NOJKeH pas-
BUTH TPETHIO KOCMHYECKYI0 CKOpOCTh: Uy = 16,6 xM/c. BeruduHa TPeTsh-
el KOCMHYeCcKOH CKOPOCTH 3aBHCHT OT TOr'0, B KAKOM HaNpaBJIeHHH KO-
pa61b BEIXOAUT M3 30HBI AHCTBHA 3€MHOIO TATOTEHM. OHa MUHUMAJIb-
Ha (v; = 16,6 kM/c), eciam 9TO HAIpaBJeHNe COBIALAET C HalmpaBJieHAEM
op6uranpHoro Asmskenna 3emun Bokpyr CoJHIA, M MAKCUMAaJIbHA (vg =
= 72,8 kM/c), KOT/ia 3TH HANIPABJIIEHHUA IIPOTHBOIOJIO0XKHEI.

B 3aBepmenue IPUBEAEM OJWH (QAKT M3 XHIHH BEJIHKOTO yuénoro. By-
ayau, 6e3yciioBHO, OJHUM H3 YMHEHIIHX moneit esoeill snoxu, HeioToH
Tem He MeHee B IPEKJOHHOM BO3PACTe CTAJI JKePTBOM (PuHAHCOBOWM adepshl.
OH npuobGpén Ha KPYNHYIO CYMMY IeHHbIe Oymaru TOProBO#l KOMIIAHHH,
Bckope dmHaHCOBAas NHPAMH/A PyXHyJa, OaHK KOMIaHHM obbaBui cebsa
Ganxporom. Heioron morepan Goxee 20 000 ¢yHTOB, IOCTE YETO 3aABUI:
«§I Mory paccuMTaThH ABH:KeHHe HeOeCHBIX TeJ, HO Heé CTeleHb HeJoBeHe-
cxoit HenopanouHocTH». CoBeTyeM M BaM IPH HPHHATHH OTBETCTBEHHBIX
pelneHuit BCIOMHHATE 970 u3pevenue HeoToHA.

3AKOH XABBJNA. IloguuHseTca JH PAacCMOTPEHHBIM 3aKOHAM [IBHYKEHHE
fosiee KPYIHEIX KOCMHUYECKHX 00BEKTOB — 3BE3HBIX CKOILIEHHH, rajax-
THK, TyMaHHOCTei ? BeaycioBHo, fa. OfiHAKO B CTONb GOMBIINX macmTabax
NefCTBYIOT M HHBIE 3aKOHBI IBUKeHHsA. B KadecTBe npuMepa npuBeaéM 3a-
koH Xabbna — 3axoH pasberaHus raJlJaKkTHK.

Kax BHI y:ke 3Haere, Hama BceleHHas NOCTOAHHO pacmiMpAeTcHA, pac-
CTOSHME MKV raJakTHuKaMH ysenruunsaerca. Oxasanock, 4To Takoe pas-
HeraHyue DONUMUHAETCA CTPOro# 3aKOHOMEDHOCTH.

Baxon Xa60a: CKOPOCTh VAAJEHUS TAJaKTUK APYT OT Apyra OPsaMo Opo-
NOPIMOHAJBHA PACCTOAHUIO MKy HUMH.

MaTemaruueckoe BhpaykeHue sakona Xab0sia o4eHb IPOCTOe:

v=H-r,
e v — CKOpOCTh ylaJleHHS rajak-
THK APYT oT Apyra, H — Koaddumu- B caexyiomem maparpade Mbl mo- e
€HT NpPONOPIHOHAJILHOCTH, WM rOBOpPMM O TAJAKTHKAX noapobHee.
NOCTOSAHHAS Xabbaa, paBHas — >
70 xm/(c+Munk), r — paccTosHHE

MeX /Iy raJJakKkTHKaMH.

© Bbi 3HaeTe

) 3aKOHOMEPHOCTH B ABWXXEHWH HeBeCHbIX Ten

p Tpw 3akoHa Kennepa
} 32KOH BCEMHWPHOrO TArOTEHMA
p 3aKoH Xabbna
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b Ha3BaTb 3aKOHbl, KOTOPbIM NOAYMHABTCS ABHKEHWE HeBeCHbIX Ten

» chopmynuposars 3akoHbl Kennepa, Xa66na, 3aKoH BCEMMPHOrO TArOTEHHS
HetoToHa

»  OBBACHUTB, KaKyio CKOPOCTb HYXHO Pa3BHTb KOCMUYECKOMY KOpPabio, 4Tobbi
NPEoAONETb CHTY 3€MHOIO TATOTEHUA

b MOKa3aTb CBA3b MEXAY CKOPOCTLIO U (POPMON OpBMTDI, NO KOTOPOM ABWraeT-
€Al KOCMWYECKHit Kopabnb

© Bbinonuute 3agavus

1. Daiite onpepenexus nepsoi, BTOPOH 1 TPeTbel KOCMUYECKOH CKOPOCTH.

2. Paccuntaite Nnpopo/mKMTENbHOCTD MApCHAHCKOro rofa (B 3emHbIX cyTKax),
€C/I1 U3BeCcTHO, 4to Mapc B 1,5 pa3a ganbuwe or Conxua, yem 3emns.

3. Onpegenurte, Bo ckonbko pa3 YpaH ganbiue Haxoautcs or ConHua, uem 3em-
ns, ecnu oH penaet oboport Bokpyr ConHua 3a 84 3emHbIx roga.

4. Ha caire http: / /www.physics.ru/ Haiaute AWHAMMHYECKYIO MOAE/Nb, WANIO-
cTpupyolyto 3akoHsl Kennepa. 3apaitte ucxopHble napametpbl op6uTh
CnyTHWKA 3emnu (pacctosiHue B Nepuree M HauyanbHyIO CKOPOCTb), 3anuLmuTe
B TeTpaAb OCTasibHbie NapameTpbl ABMXEHWA U3 WH(OPMALWOHHOrO OKHa.
Ybenurtech B anAMNTU4ECKOM chopMe 0pOUTbI CyTHHUKA.

I. XKusHb u peatenprocts M. Kennepa. 2. XKusnb u gestensrocts M. HbioToHa.
3. Xu3Hb 1 geAatenbHocte 3. Xabbna.

§12. ManakTuku

1. O6vsachure, yto obHapyxun Manuneo Manuneit npu uccneaosaH MaeyHo-
ro Myt ¢ noMouwbio Teneckona.

2. HasosuTe MMeHa y4€HbIX-(hU3NKOB, pa3paboTaBLIMX TEOPHIO SeKTpoMar-
HWUTHOrO NONA W 06OCHOBABLLMX CYLLECTBOBAHHME 3/IEKTPOMArHHTHbBIX BOH.

3. Nepeuncnute Haubonee NOHpaBUBILMECS BaM Hay4HO-(DAHTACTHYECKHME Ki-
HO(MNBMBI U HayYHO-NONYNAPHbIE TENEnepeaayu Ha Temy ycTpoiictea Bee-
NIEHHOM U €€ U3yyeHus.

| S— et = T A —
OBLIME CBELIEHMUA O TAJIAKTUKAX. Kak BHI yike 3HaeTe, 3Bé31561 BO Bce-

JIEHHOU O00beIMHEHBI B I'MI'AHTCKHE 3BE3/JHBIE CHCTEMBl, HAZLIBAEMbIe I'a-
JIAKTHEaAMHA.
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Bo BeeleHHO#M FalaKTHKY paclipeliesieHs5l HeDABHOMEPHO: B OfiHO#M o6J1a-
CTH MOYKHO 0OHADYIKUTH [eayio rpynmny O6JUSKHX raJjakTHK, a MOXHO He
o0HADYXHATH HA OJHOH rajakTHKU. Macca raJjakTHK BapbHpyercd oT 107
no 1012 mace Corana (macca Conana 2 - 1030 xr).

9. XabbJ BpIeINI CAeAVIONIAEe OCHOBHBIE THIIBI FAJIAKTHE: SJLIHITHYE"
cKHMe M cdepuyecKue, COCTOSNME B OCHOBHOM M3 CTAPHIX 3BESJ, & TAKiKe
CIMpAajibHBIe, B «PYKABaX» KOTOPBIX HAXOAATCHA MOJOABIE 3BE3BI; rajaK-
THKHW HeIPaBAJIbLHOH (DOPMEI.

B nesTpanbHBIX 00MACTAX raJlaKTHK HaXOAATCHA TAK HA3bIBAEMbBbIE S/~
pa — 3TO CKOIUIEHHE OIPOMHOTO KoJudecTsa 38€3/. Ilepudepnio rajakTuk
coeTaBasioT ob6naxka U3 peiakux 3eésn. Kpome 3B€3J B rajlakTHKax cojep-
maTesd KOCMHUECKAas MbLIb W ras, obpasyommue Tymansoctu. IIpocrpan-
CTBO MEXY rAJJAKTHKAMYA U MEX/Iy 3BE3/JaMH CONePXKHUT O9eHb Hebosbmoe

KOJIMYEeCTBO BemecTBa. KEro KoOH-

IeHTPanus COoCTaBJAeT B CPEHEM U xoraa pasberanbe ralakTHK

104 aromon/m3. [liA cpaBHEHHA:
B arMocdepe 3eMJIA KOHI[EHTPAIHSI
poaxyxa 1023 aromos/mM3, B Iydmem
naboparopaom Bakyyme — 109 aTo-

Habfnogaems B KOCMHYECKOH MIJIe,
To He CTOJNB TEOPETHK, CKOJE IPAKTHK,
Obpam@aenis THI B30PH! K 3eMJie.

JI. Mapmuiros

MOB/M3.

TUMbI TANAKTUK. Danmunraueckue (puc. 42) U cepHuecKkHe raJakTHKH
MMEIOT BHA IVIAAKWX 3JLJIMAICOB HWJIM KpyroB. VX APKOCTH IOCTEIIEHHO
yMeHbIIaeTCH OT IeHTpa K nepudepun. OTaMIaloTea APYT OT APYTa SJLINI-
THUYCCKHE TANAKTHKM MEHBIIUM HIH B0JbIIUM
cxarueMm. lajakTHKK, UMelomue (popmy Imapa,
He BPAIIalOTCH U HE OABEPIKeHsl coxaTnio. Mac-
ca caMbIX KPYHOHBIX SJUIMINTHYECKHX TrajJaKTHK
cocraBasier 1013 mace Connna. Takyio cpaBHH-
TeabHO BOJBNIVIO MACCy OHHM MMEKT H3-3a TOro,
4TO B HUX MAaJIO I'a3a W IbIJIH.

CnupajabsHabie ranakTuru (puc. 43) cOCTOAT U3
Anpa ¥ cOUpaibHbBIX BeTBed. OHH HMeIoT ABe HIH
Gosee BeTBel, KoTopele MOryT OBITH OAH-
HAKOBO WX TIO-PA3HOMY PasBHUTHL. CnupaibHbIE
FaJaKTHKHA XapaKTepuayloTcs MHoroodpasuem
dopM 1 pucyHKOB BeTBel. K cnupaibHbIM rajak-
THKaM OTHOCATCHA, Hanpumep, TymanHocTh AH-
ApOMEJLl 1 Hallla MajlakTUKa — Muneunsnii 11yTs.
DT TAJAKTHKHA BpAamMawTcd, OHU COLEepIKaT
GoJBIIIOe KOJWUYECTBO raza 1 nelau, CoupaibHbie
ramaxTukE umeior maccy or 1010 go 1012 mace
Conuna.

Puc. 42. SanuntHdeckan
ranaktuka MB7 B cossea-
oun [esobi

Puc. 43. CnupansHas
ranaKkTika
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lanaxTukn HenpaBwIbHOMK GOpMBI He xapak-
TePHU3YIOTCH HW CHMMETPHUYHOCTBIO, KAK CoH-
paJbHBIe, HI TeM OoJiee IPaBUJIBHOCTHIO (DOPMBI,
KaK DIUIMOTHYECKVEe TaJaKTUKH. ¥ HUX OTCyT-
CTBYeT APKO BhIpaxXeHHOe AApo. CymecTBoBaHue
TAKHX laJJakTUK MOYKHO O0BACHUTH MAJIOU ILJIOT-
HOCTBIO B HUX MATePHU MU UX MOJIOALIM BO3pac-
ToM. JIpyroii IpUYIHHOM MOABJIeHAA TAIAKTHK He-
NPABMJIBHOM (DOPMBI MOKeT OLITE HX B3aUMOJEi-
CTBME B IIPOILIOM C APYTHMH I'aJaKTHKAME, YTO |

Puc. 44. lanaktuka

. T 2
ANTOHHS — O napa NIPUBEJIO K HADYIIEHHIO HX JOPMBI M CTPYKTYPbI
B3aHMOREHCTBYIOWMX B wacTHOCTH, B HENpaBWJILHBIX TAJIAKTAKAax Ma-
ranakTuK resinaHoBbl O6axa Ge11H OGHAPYIKeHBI IPUZHAKH

CIIMPANBEHON pa3pyNIEHHOH CTPYKTYPHI. Bzammo-
AeicTByIOmMMe ranakTukn (puc. 44) mabronaroTes U ceiuac. DTo MBOIHEIE
FAJIAKTAKH, MKy KOTOPBIMHM CYIIeCTBYIOT CBETIIbIE IePeMBIUKH.

PALHUOTANAKTUKH. It ralakTHKH COCTABIAIOT 0COOBIM Kiace rajJaKTHE,
OHU HABJAKTCA HCTOYHHMKOM MOLIHOTO pajHOM3IyYeHHsA. IlepemeHHOe
SNEKTPOMATHHATHOE I10JIe CO3LAETCSA YCKOPEHHO ABMKYIUMHCH dJIeKTpUude-
CKHMMH 3apsjamMu. XapaKTepUCTHKAMY 3JIeKTPOMATHUTHBIX BOJH ABJISIOT-
Cf NJIHHA BOJIHBI B yacToTa Kosiebanuii. [Tog KonebaruamMu moHUMAaeTCs me-
PHOZAMYECKOe H3MEHEHHE HANIPAXKEHHOCTH 3JIEKTPHYECKOrO 110/ U HHAYK-
OHUX MarsuTHOro noid. IlIkana oneKTpOMarEMTHRIX BOJH BKIIOYAET BOJIHbI
Pa3HBIX AMANIA30HOB [JIMH ¥ COOTBETCTBYIOIIHX MM KoiebaHuil pasHbIX da-
CTOT, B TOM YMCJIe ¥ PAXHUOBOJIHEI, JJIMHA BOJHEI KOTOPEIX 104 + 10-4 M, co-
OTBETCTBYIOIasA YacToTa Kosebauuit 3 - 104 + 3 - 1012 ', ITourn Bee pagmo-
raJIaKTHKHA OTHOCATCA K 3JIMITHYECKHM,

MomrocTs paguonsIy4eHna HeKOTOPBIX raJakTHK gocturaer 1039 Br.
Ana cpaBHeHmA: OOLIYHAA MOLHOCTH pagmomaaydeHus 1031—1032 B,
Haubonee mMomabie paguoralakKTHKN M3IY4AIOT B BHIE PaJMOBOJIH 2HEP-
THI0, KOTODas CONOCTABMMA C 3HEPrueil ONTHYECKOTO U3JYUYEHHA BCEX
3BE3JI FAJIAKTHKW, BMECTe B3SThIX.

K maunbosiee MOIGHBIM PaMOraTaKTHKAM OTHOCATCH: Jlebegp A — momr-
HEWINHH BHEraJaKTHYeCKHH HCTOYHHMK DAJHOM3IYICHHSN; Ienrasp A —
Gayoxaiimas paguoraJakTHKa (paccTosHMe npuMepHO 4 Mk [Meranapce-
ka]); llea A — oxHA U3 CAMBIX MACCHBHEIX TAJIAKTHK B CO3BE3IHH IeBsr;
Ileus A — 4eTBEPTHIH 110 MOIHOCTH BHETAJAKTHIECKHH HCTOTHHK pajmuo-
H3IYYeHHH,

IIpuunsoii pasonayyenusa ApaseTca BrIGPOC U3 AApa raJlakTHKH Ipo-
TOHOB H 3JIEKTPOHOB, 00JaJarnimmux

___/ 2> HanoMHuM, urTo snexrtpomaramt- BBICOKOM 3Heprueil. Umes Gonsimyio
HBIe BOJIHEL — 3TO PACIIPOCTPAHEHHE 9HEePruw, 9TH YacTHIOhI PA3rOHAIOT-
B IIPOCTPAHCTEE 31eKTPOMArHATHOTO csl 10 CKopocTelt, OIM3KHX K CKOpO-
nons. CTH CBeTAa.
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KBA3APDBI. Emé Gosiee MOIHOE pajuOM3IyYeHHe JaloT KBasapel (KBasu-
3Bé31bl, UX elé HA3KIBAIT KBA3U3BE3AHBIMH DAJHOMCTOYHUKAMMU) — AP~
Kue 06beKThl BOIM3H IIeHTpa 2JLIMNTHYeCKOH rasakTuku. Ksaszap npous-
BoauT npuMepHo B 10 TpuannoHOB pas 0oJiblle 2HEPTHH B CEKYHAY, Y€M
uame Cosane (M B MUJJIMOH pas Oonbine sHEPTrHH, Y€M CaMasa MOIHAA H3-
BecTHas 3Beafa). B Teseckone KBadapbl MOYKHO NPHHATHL 3a 3BE3/bI, HO
3BE3ZAMM OHM He ABJAIOTCA. IT0 0co0OBI CBeTANNICA HCTOYHHK PATHON3-
JIy4eHHHA.

TMepseiit kBasap 611 o6HapyskeH B koHIe 1950-x rr. A. C3ndudwcem
u T. M5muio3om BO BpeMs uccliefiloBaHus Heba ¢ IOMONMIbIO paaroTeIeCKO-
rna. B 1963 r. 66110 n3BecTHO ViKe 5 kBazapoB. OauH u3 GumKalmuX K HaMm,
u Hamboslee APKHil, pacnonoskeH B cozpeanuu [essl. Ero cBeTHMOCTh 10~
cruraer 3gavenwit 8 1012 paa 6oapmux, uem ceerumoctsb Conana.

Camsle fajéKue KBasaphb! 61aroaaps cBoeil THraHTCKOM CBETUMOCTH, IIpe-
BOCXOAAIIEH B COTHH Pa3 CBeTHMOCTE OOBIYHBIX I'AJIAKTHK, PErHCTPUPYIOTCH
¢ IOMOIIBIO PAZMOTENECKOIIOB Ha paccToaHuN Gonee 10 MyIp/ CBETOBBIX JIeT.
OnuH KBasap CBeTHUTCA CHJIbHee, WeM BCA Halla rajlakTHKa, OIPMMEpHO B
10 000 pas. DHepruu cpesHero KBa3apa XBaTHJIO GBI HA TO, YTOOH! CHAGKATE
BCIO BeMJTIO 3JIeKTPOIHEPTrHell B TeueHre HECKOJIbKUX MUJLIHApAoB jeT. Ta-
KYI0 OTPOMHYIO 9HEPruI0 KBasdaphl BBIAEIAIOT BO BceX OOJACTAX CHEeKTpa
9JIEeKTPOMATHUTHEIX BOJIH, 0cO6eHHO B MH(paKpacHOit 061aCTH.

KBasapsl BHAMMEI B TeJIECKOI Oiarosapa uX 606110 CBETUMOCTH, Pa3-
MepHI JKe KBA3apoB MaJbl — AuaMeTp ux He Gosbmie 4 - 1012 M (MeHBIIE
auamerpa opb6uTh ¥YpaHa).

CymecTByeT HECKOJbKO I'MIOTe3 MPOMCXOMK/IeHIA KBa3apos.

ITo oxHOI U3 TeOpHii, KBasapsl NPEACTABIAIOT CODOM raJaKTHKN Ha HA-
yaJIbHOM aTarne passuTua. MEOrHe acTpOPU3MKHA CIATAIOT, YTO CBETHMOCTD
aTUX 00'BEKTOB MOAAEPIKHUBACTCH HEe TEPMOSAAEPHBLIM NyTéM, JHEPrUsd KBa-
3apOB — 3TO I'PABUTAIIMOHHAS DHEPIHA, KOTOPAA BBIAENSETCH 32 CHeT Ka-
TaCTPOMUIECKOTO CHKATHS, IPOUCXOAAIIETO B APe MaJIAKTHKHA.

Hau6oasmeit monyIspHOCTHIO MOJIB3YeTCs IMUIOTes3a, COTVIACHO KOTOPOH
KBasap ABJIAETCHA OrPOMHeM el YépHOM ABIPOH, KOTOPadA BTATMBAET B cebs
oKpyskammee Bemectso. ITo Mepe npubinsxenns K 4EPHOH JbIPe YACTHIIBI
PASrOHAIOTCH, CTAIKHBAIOTCA MeX Ay cob0il, M 9TO MPHUBOAUT K MOIIHOMY
paavousaydernio. Eciu y 4épHOM AbIPHI €CTh M MArHUTHOE IOJe, TO OHO
K TOMY JKe coOMpaeT YaCTHIIhl B MyYKH, KOTOPLIE Pas/IeTaloTcs OT IMOJI0COB.
Ilox peiicTBMEM IPAaBHTAINMOHHBLIX CHJI, CO3/laBaAE@MBbIX 4yépHON ALIPOH, Be-
IIECTBO YCTPEeMJIfAeTCA K NEHTPY, ABHIafch N0 CHHPATAM BCEé OmIcTpee 1o
Mepe npubamKeHns K HeMy. IIp cTONKHOBEHHAX OHEPIHs YACTHIL ¥ CKO-
POCTH UX ABM>KEHHH YMEHBINAIOTCH, OHN MOTHXOHBKY npubaumKaoTes K
4EpPHOH ABIpe ¥ NOIVIOIIAIOTCA elo. J[pyrHMu C/IOBAMH, TO CHSHUE, KOTOpoe
HabJI0IAI0T ACTPOHOMEI, — 9TO BCE, YTO OCTAETCH OT rajJaKTHKH, morub-
el B 4épHOH ABIpe.

Ecnu uépras AkIpa HMeeT MATHUTHOE 10Jie, TO YaCTh 3apAMKeHHBIX 1a-
CTHI] HANPABJAETCA UM K IOJIOCAM YEPHOH ABIPEI W BBLIETaeT OTTyAa

pe— - — - =
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C OrPOMHOI1 CKOpocThio. Tak 06pasyioTcs AKeTbl — CTPYH ILJIA3MBI, JJIHHA
KOTOPBIX AOCTUTAeT 1 MJIH CBETOBLIX JieT. YaCTHIIkI B JI3KeTe CTAJKUBAIOTCS
C MeX3BE3HBIM razoM, H3JIy4Iasd PajHOBOJHEL.

CymiecTByer 1 06 b€ ANHEHHEBIH BADUAHT PHAMOTE35I, COIJIACHO KOTOPOMY
KBasap — 9TO0 4€pHas AkIpa, NOMIOIIAIIAS BelmecTBo (hopMHupyIomeics
ralakTHuKH,.

MJIEYHbIW NYTh. B ACHYI0 0e3IyHHYIO HOYb HA HeGOCKJIOHe XOPONIO BUAHA
CBeTIasd MOoJIoca, KOTOpasa ONnoAckiBaeT Bech HeOOCBOA B BHJe cepedpHcTOii
seHTsl. CornacHo speBHerpeueckoMy mudy, [epaks mpoamus MOIOKO, KOD-
Aa ero xopmusa 6oruna l'epa. Beras mosoca Ha Hebe HAMOMEHAET MPOJIH-
TO€ MOJIOKO, II03TOMY OHA NoJyunjIa Hazsaaue Maeunsii [TyTe.

Hab6mopas Maeunsiit [IyTs B reneckon, Mannneil yeTaHOBHI, YTO OH CO-
CTOMT H3 0OJILIIOro KOJWYECTBA 3BE3][, KOTOPhIE O0beIHHEHBI B OIPOMHYIO
SBE3AHYIO CHCTEMY. TV 3BE3AHYIO CUCTEeMY Ha3Baau IalakTHKOMN (oT zpeu.
galaktikos — mueunsrit). BoOC/IeACTBHM CJIOBO «raJaKTHKA» CTAJO yIo-
TpebAAThECA KAK HA3BAHHE OPPOMHBIX 3BE3IHBIX CHCTEM.

Miaeunsrit IlyTe cocramisieT OCHOBHYIO 4acTh Hamed razakTuky., OH
BRIIO4YaeT B cebsa cospesgus Bosmmuero, Ilepces, Kaccmomen, Iledes,
Crpensna, Opuona, Teasmna u Apyrux. ConHeYHAsA CHCTeMa TOYKEe BXOIHUT B
€T0 COCTAB W HAXOAMTCA BHYTPH Hero. Mueurwri IlyTh comep:kKuT okoso
200 munmHapaoB 38é3x (As HAGTOAEHHS AOCTYITHEI TOJBKO 2 MHJLIHAD-
Zla), THICAYHY I'HTaHTCKHUX 00JIAKOB IBLIH ¥ rasa, CKOIUJIEHHH, TYMaHHOCTEeM!,
HeBOODPYKEHHBIM I1a30M MOKHO YBHAETH 0K0J0 4500 3Bésn. OcHoBHAS
Macca 3B€3J] pacnosioskena B GopMe 1ockoro aucka. CpeiHee pacecTosame
MeXJy 3BE€3JaMH — OKOJO 5 cBeTOBHIX JyieT. Mueunnit ITyrs cxxar B mwio-
CKOCTH M IIOXO0X HAa JIeTalomyio Tapenky (puc. 45). OH cocToMT M3 TpEx
OCHOBHBIX YaCTei: HeHTPAJbHOM (AZpa), KOTOpPas BKJIIOYAET MUJLJTAAPAEI
CTaphIX 3BE3/l; OTHOCHTETLHO TOHKOTO JUCKA M3 3BE3Jl, rasa | IBLIY (aHa-
mMeTpoM 100 ThICAY CBETOBBIX JIET H TOJIIHHON HECKOJBKO THICAY CBETOBLIX
neT); chepuuecKoro raao (KOPOHbI), COAEPKANEro KapIRKOBLIE MaJaKTH-

Puc. 45. Tak ssirnagut Hawa ranaktuka Maeunbid Myte
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KH, [IAPOBLIE 3BE3MHBIE CKOIJIEHUS, OTAEJIhbHEIE
3BE3JEI, IPYNILI 3BE3)] ¥ TOPAYMH ras.

Macca namei ragaktukm Moaeunsri ITyTs
3+ 102 macc Conana (6 - 1042 kr), 1/100 eé mac-
Chbl COCTABJIAIOT MEK3BE3AHLIN ras u nblik. [
CpaBHeHHA: Macca rajakTHku TymMarsOoCTE AH- ’
ApoMeJsl MOYTH TaKad ke, a rajakTuxku Tpey- .
ronbHUK — B 20 pas mensbImre. b

Muneunstit I[lyTe — cnupanpHas rajaKkTHKA,
B e€ IeHTpPe pAaCHOJOKEHO HAAPO AHAMETPOM Coanie
1000—2000 nk — rurasETCKOe VIUJIOTHEHHOE «Pyran» Iepcen
CKOILJIEHHE 3BE€3J], KOTOPOe HAXOJHWTCH B CO3BE3-
aun Crpenblla HA PACCTOSHHH OT HAC IIOUTH Puc. 46. Pacnonoxenwe
10 000 nx (30 ThicAY cBeTOBBIX JieT), Y HEro ectp  CONHEYHOMN CHCTEMbI
YeThIpe 'UTaHTCKHe 3aKPYYEHHbIE BeTBH (¢pyka-  MEXAY ABYMS MasHbiMy
Ba») U3 3BE3], rasa, njaaHeT, ObLIH. B aTHX «py- ‘m’a’""f = s

= CNMPaNbHOM ranakTHKH
KaBax» 00pasyroTcsa HOBHIe 3Bé3abl. CosHedHas
CHCTeMA U 3eMJIA PACIOJOKEeHbl B MPOMEKYTKe
MeXJAYy ABYMS TAKMMH «pyKaBaMu» — <«pykaBom» I[[lura—IlenTaspa
H «pykaBom» Ilepces (puc. 46). Oan BpamaioTca Ha paCCTOAHAM NPUOIH-
3UTEJIbHO 25 ThICAY CBETOBEIX JeT OT renTpa Miueusoro ITyru.

[TpennonoxurenbHo B ieHTpe ['alak THKH pacrosaraeTcs CBepXMaCCHB-
Had yépHaa awvipa (Crpesern A), BOKpYr KOTODPO# BpaIaeTcs 4épHasa Abpa
cpeiHel MAacchl.

Hcruanas kondurypanus «pykasos» Miaeuroro IIyTa xo cux nop ocra-
ércA HeM3BeCTHOMN M3-3a 06/IAKOB KOCMMYECKOH NbLIM, Memalomei acTpo-
HOMAaM PACCMOTPeTH B NOAPOOHOCTAX CTPYVKTYDY TAJaKTHUECKOro AHUCKA.
ITo Toii ke NpUYMHE CTPYKTYPY HameHd POAHON IaJaKTHKH MBI IPEACTAB-
Jsiem cebe HAMHOTO Xy3e, 9eM CTPYKTYPY APYIHX COMPAJILHBIX TATAKTHE,
Hanpumep TymanaocTn AHApOMEHI.

OxHaKo MOMMMO 3JIEKTPOMATHHTHOIO M3NVYeHHA B BHAUMOM 06JIaCTH
CHeKTPa HPOMCXONHUT U3JyYeHHe U B JAMANA30HE PAJHOBOJNH, IPOHHKAIO-
IHX CKBO3b 00JIaKa rajlak THIecKkoil neuin. ¥ BOT TYT Ha HOMOIIL ACTPOHO-
MaM OPUXOAAT PAJHOTEIECKOIIBl, 0 KOTOPLIX ME pacckasniBanu B § 10. Ha-
Omoas paiHOR3ITydeHUe C IOMOIIBIO OTHOCHTEJNBHO HeBOMBIIIOro pagHoTe-
JIeCKOIa, PACIOJIOMKEeHHOr0 Ha KPhIIle OZHOI'0 U3 VHHBEPCHTETCKHX 3aHuil
B KemGpumxe, corpyaunkn Fapsapa-CMHATCOHOBCKOTO IEHTPA acTPOMHIH-
K¥ CyMeJIH HAHeCTH Ha 3BE3JHYIO KAPTY pacupeejeHue BelleCTBA B CAMBIX
yaanésueix obnacrax Mueunoro Ilyru. Hrorom crano o6HApY:KeHHE HOBO-

«Pvrase
Hlura-llentappa

I'o CIIHPaJBLHOr0 «pPyKaBa», ABJIAK-
IIerocs, no npeanojJoKeHHAM acTpo- B creayiomem naparpade noroso- \m
HOMOB, MNOPOAOJIXKEHHEM <«pyKaBas» PHM O CAaMBIX DACHPOCTPAHEHHBIX ACT-
IITura—IlenTaBpa, BRIXOAAIIEr0 U3 POHOMHYECKHX 00beKTax, COCTABIAIO-
LEeHTPAJIBHOH MNEePEeMBbIYKH TaJaKTH- mUX rajJakTHKH, — O 3Bé3lax.
YecKOM cnupasu. : i
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b Kax pa3nu4aloTCA raslakTu KW NO THNam
) 4TO NpeacTasnsioT COOON PafHOranakTHKH U KBasapbl
» uTo Takoe Mnaeunbit MyTb

© Bbi moxerte

» OabﬂCHHTb, YTO TaKoe rasiakTHKMW, KakoBbl HX Macchbl, KaK OHH yCTpOeHbl K U3
yero COCToAaT

) Ha3saTb Haubonee MOLHbIE PagHOranakTHKH, PaccKasarb, Kak OHW PyHKLUH-
OHHUpYIOT

} OnMcaTb CTPYKTYPY, pasMepbl U TN ranakTuku Mneunsiia Myte

© BbinonHute 3afaHusA

1. MNpuBeaKTe NpUMepbI ranakTHK KaXXaoro Tuna. K kakomy tuny ranakTuk oT-
HocuTCcs Hawa — Mneynbii MNyTs?

2. Mpusegute rMnNOTesbl NMPOMCXOXKAEHHA KBA3apos, 0ObsACHUTE, B YEM CYTb
Ka)<[10M M3 runores.

3. PacckakuTe, KaK ycTpoeHa Hawa ranaktika — Mneunbii [lyTe, Kakue co-

. YépHbie abipbl B0 BceneHHoM, MCTOpUs UX UCCneAoBaHuit. . PagHoranakTuku
KaK MCTOYHWKHM MOLLHOTO pagHonanydeHus. - Mexx3sésnHas nbinb, €€ npupoaa U
ceoicTea. <. Mneynbii MMyTb: MCTOPHUA MCCNEROBAHUA.

§ 13. 3sé3abl. ConHuye

1. Noprotoeste coobuienne ob onbitax Wcaaka HblotoHa no nonyueHo
CMNEKTPOB CONHEYHOTO U3NYYEHUSA C NOMOLLBIO NPU3MbI.

2. HasosuTe cosseagus, KOTOpbie 6blNM HAHECeHb! Ha PEBHUX KapTax 3BE3f-
HOro Heba 1 CoXpaHuNKM CBOM HA3BaHWUA [0 HALUMX AHEN.

3. OBbACHUTE, NOYEMY Y MHOTHX APEBHWUX HApOAOB CyliecTosan KynbT Cont-
ya ¥ B 4EM OH BbipaKancsa (Ha NnpuMepe APEBHUX ErunTAH U APEBHKUX Cna-
BSH).

——

POXJEHWE 3BE3/l. 38é3a11 ABNAIOTCA CAMBIM PACIPOCTPAHEHHBIM 00'bEK-
rom BO Beenennoii. OHu 06pa3yioTesi U3 ra3onblIeBoro obiaka, CocTosme-
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'O B OCHOBHOM M3 IeJiid ¥ BoZopoaa. JacTHnkl aToro objaka moj AedcTBH-
eM IPaBUTAIMOHHOHN CHJIBI OPHTATHBAKTCA APYT K APYrY H COMHMMKAIOTCH.
IIpu aroM mioTHOCTH BemecTBa pacrér. O6/1aK0 HAUNHAET BPAIATHCH, 3a-
XBATBIBAA BCE HOBEIE YACTHIILI. BHeIIHME CI0M AaBAT HA BHYTPEHHHE, UTO
NPUBOAUT K MOBEIIIEHHIO AaBieHUs U TeMmueparypsl. Takoe KocMuuyeckoe
TeJ0 — yiKe He rasonslnesoe o61ako, HO emié H He 3Be3a. OHO HassIBaeTCH
nporo3ee3noi. IIpu NoBeIMeHNH TeMIEPATYPEI B HEAPAX IIPOTO3BE3ALI 10
HECKOJbKHX MHJIJIMOHOB I'DAAYCOB BCIILIXHBAET PEAKINHA TEPMOSIEPHOI0
CHHTe3a rejaus ua Bogopoza. IIpu arom obpasyerca 2JIeKTPOMarHUTHOE M3-
Jy4YeHHe, KOTOPOe JaBHT Ha BHEIIHHUE CJI0H BellecTBa B IPensaTCTBYeT rpa-
BHTaIMOHHOMY cixaTuio. Korjja rpaBuTanmOHHBIE CHJIBI M JaBJIeHHE 3JIeK-
TPOMArHHUTHOIO M3AY4YeHHUA YPABHOBECAT APYT APYra, MPOTO3Be3[a CTAHO-
BUTCA 3Be3foit. IIporossessie nia npespallleHusi B 3Be3Ay Tpebyercsa oT
HECKOJIBKMX MHJIJIMOHOB JI0 HECKOJBKHX COT MHJLIMOHOB JIeT.

Yacro obpasyiorcsa ABOMHEIE WK TPOUHEIE 3BE3ABI, KOTOPbIE BpAIaT-
cA BOKPYT 0011ero mesTpa.

XUMUYECKWWA COCTAB 3BE3[l. AHanusHpys CHOEKTp 3BE3[ C MOMOIIBIO
npubopa, Ha3sIBAEMOTr0 CIeKTpocKonoMm (puc. 47), MOXKHO YCTAHOBUTEL HX
XMMHWYECKHH cocTaB. BcnoMHUM U3 Kypca GH3HKH, YTO IIPH MPOX0MKACHAH
COJTHEYHOI'0 CBeTa Yepe3 NPHU3MYy Ha 3KpPaHe MOXKHO HabJI0AaTh CIIOIIHON
CIOEKTP CONEEeYHOro cBeTa. IIpuunnHOi pasoskeHus cBeTa B CIEKTP ABJIAET-
€A TO, YTO COJIHEUHBIH CBET CIOMKHLIH, B HEM NIPUCYTCTBYIOT IPOCTRIE IBETa
(xpacHEuIil, OopaHKeBBId, JKENTHIN, 3€JIEHBIN, roayboii, cuHUi, HmoaeTo-
BEIiT), KajK/JOMY H3 KOTOPBIX COOTBETCTBYET onpenenéunasn gacrora. [loka-
3aTeJb IPEJOMJIEHHsA Cpej/ibl HJIA CKOPOCTH CBEeTa B Cpejie 3aBHCAT OT 3TOM
gacToThl. IloaTOMY cBeT pasHO# YacTOTHI I0-PASHOMY IIPEJIOMISAETCH IPU3-
Moii. CyIIecTBYIOT TUHENYATEIE CIeKTPEl HCIIYCKAHNA, KOTOPLIE IPeACTAB-
JA0T cob0¥ yepeOBaHNE IIBETHBIX JUHWM, Pa3AeéHHBIX IIMPOKAMA TEM-
HBIMH IoJIocaMu. JIMHeHYATHIH CHEeKTpP MCIYCKAIT BCEe BEIecTBA B raso-
obpasHoM cocTosHWHA. I[IOMHMO CHEKTPOB HCOYCKAHHA CVYIECTBYIOT
CHEeKTPHI NOMIoNeHnsA. TAKOH CIeKTp COCTOMT U3 TEMHBIX JUHHUHN HA (oHE

Puc. 47. Cnektpockon asyxTpy6Hbiit (a) U xog nyveit B aByxTpy6HOM cnextpockone (6)
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CIUIONIHOTO cHeKTpa. IIoCKOMbKY KaKJAOMYy 3JeMEHTY COOTBETCTBYeT OIl-
pefleléHHAA 9aCTOTA M3Jy4YeHHUs, TO IO CHEKTPY MOMKHO OIpeeUuTh XH-
MHYECKHWiA COCTAB BellecTBa ¥ COOTBETCTBEHHO XWMHWYECKHH cocras
apéan. Umenno npu ananuse cnekrpa ConEna Ha HeEM ObLI OTKDBIT 3JIEMEHT
resmii. B cpeamem B 3Bésgax Ha 10 000 aromoB BOZOPOAA HPUXOIHTCA
1000 aroMoB renusi, b — KHeaopoja, 2 — asora, 1 — yriepoja, OCTalb-
HBIX 3JIEMEHTOB eré MeHbie. Takum 06pasoM, MOXKHO CKasaTh, YTO 3BE3-
/Il COCTOAT W3 BOAOPOAA M TeHf

.—.—/ »» HanoMHMM, aTo nnasmMa — 3TO 4eT- ¢ mHebomemoir mnpumechw OGosee
BEDTOE COCTOSHME BEI(ECTBA, KOTAA TARENBIX 2JieMeHTOB. IlOCKOJBKY
ras MOMHOCTHIO HOHH3HpoBaH. [Lias- TeMIepaTypa rasa o4eHb BLICOKAad,
Ma Momer OBITH HUSKOTEMIEpPaTyp- TO OH HWOHHM3HDOBAaH H HAXOAWUTCAH
HOIf ¥ BEICOKOTEMIIeDATYDHO. B COCTOSHHH BBICOKOTEMIIEpaTyp-

HOM IJIa3MBI.

XAPAKTEPUCTUKM 3BE3/[l. OcHOBHBIMM XapAKTEPHCTHKAMM 3BE3J ABJIA-
HOTCH CBETHMOCTD ¥ CIIEKTPANbHEIN KJIacc.

CBeTHMOCTS — 9T0 KOJWIECTBO DHEPIHH, U3JydaeMOl 3Be3/[0i B egu-
HHIY BDEMEHH.

CrnexTpansHBIM KIACC — 3TO0 XapaKTepDHCTHKa 3Be3/ibl, CBA3BAHHAA
¢ e TeMNepAaTypOil, CBeTHMOCTHIO, IIBETOM M BHIOM CIEKTDA.

3péaapl pasfesieHbl HA /IeCATH CIIEKTPAJBHBIX KJIaCCOB, KOTOpBIE 000-
gravaioreda 6yksamu W, O, B, A, F, G, K, M, L, T. B rabnune 5 npuseness:
CHeKTpAJbHBIE KJIACCH 3BE3)], COOTBETCTBYIOIINE STUM KJIacCaM I[BeT 3BE3-
Bl ¥ €€ TEMIOEepaTypa.

OmHuM U3 IApaMeTPOB 3BE3J, XapaKTePUIYIOIUX CBETUMOCTD, SIBJISET-
ca addexTHBHAE TeMmepaTypa, T. €. TeMmeparypa abCoIOTHO YEPHOTrO
Tejla ¢ pa3MepaMu, PABHLIMH pasMepaM HeDeCHOTO Tesa, M M3JIYy4aiomero
TAKOe e KOJIWIeCTBO S3HEePIruM B efUHHIY BpeMeHH. ITY XapaKTepUCTUKY
He cJIefyeT NYTaTh ¢ OPHBLIYHBIM /)i HAC IOHHMaHUEM TEPMHHA ¢TeMIIe-
parypa».

Topsaune 3Bé3aEl cnekTpanbHBIX KiaaccoB O u B mmeror addexTHBHYIO
remnepaTtypy Ha nosepxaoctu 10 000 K u Beime u roxyboit nser. ¥ 3sésn,
cXOnHEIX ¢ HamuM ColHIeM, cnekTpajibabi kiace G u nBer KEATeH. Xo-
JIOZHBIE 3BE3/BI KPAacHOTO [BeTa ¢ 3(pdeKTUBHOH TeMIepaTypo# UX MOBepX-
moeTu 3000 K orHOCATCSA K CIEKTPANBHOMY KiIaccy M.

Ha pucyske 48 npuseseHa gaarpaMma, Ha KOTOPOH IO TOPM30HTATBHON
OCH MOKAasaH CHeKTPAJIbHBIN KJIACC 3BE3MILI, 4 10 BePTHKAJILHON — eé cBe-
THMOCTL. M3 AHATPAMMEI CJIe[[yeT, YTO C POCTOM TeMIlepaTyphl IIOBEPXHO-
CTH PACTET ¥ CBETMMOCTD 3Be3/ibl. [l1aBHAA KPHBAdA, KOTOPas HET U3 BEPX-
HEro JeBOT'O YIJIa B IPABLIN HUKHHUM yroJi, Ha3bIBaeTCHA IVIABHOH IoCIen0-
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TAsMHIIA 5
CMNEKTPANIbHAS KNACCU®UKALWA 3BE3N,

l— Cnaer:::‘mui s M e T —.
W roayboit 80 000 v Ilapycos
(0] rony6oit 20 000 Cnuxa, Be.um;r;:c o
B Geno-ronyboi 15 000 Peryxn -
A bensrit 10000 Cupnyc B N
F | Geno-menTsiil 8000 Asnsranp
G SHEITHIH 6000 Cosrne _
K _ OPAHIKEeBEIH 4500 ApxTyp, A.nbnéﬁapa.a

: M KpacHbBIH 3000 Amnrapec, Berenbreiae N

L TéMBO-Kpat:HL;fI 2000 Kelu-1

B T KOPHYHEBBIH 1500 1 Gliese 229B |

BATENLHOCTHIO. B eé ofiacTu HaxomaTcda 3BE3AEI, MCTOYHMKOM SHeprum
KOTOPBIX ABNAETCA TepMOAAEPHaA PeaKnud CHHTe3a Iejus W3 BOAODPOJA.
K aToit mocsenoBaTesbHOCTH NPHHAIIEHKHAT GOJBITHHCTBO 3B€3n (B ToM
uncie Conune u Cupmyc). Macca 38631 rIaBHOM MOCIELOBATENBHOCTH Jie-
xur B npegenax ot 0,05 maccs: Conana so 100 mace Conrua.

KPACHBIE TMTAHTbI U CBEPXTUIAHTbI. C TeueHueM BpeMeHH DHEDPIHs B
IEHTPEe 3Be3/(bl YMeHbINaeT s, 103TOMY YMeHbINaeTca xasienne. ['pasuta-
LIHOHHBIE CHJIBI CTAHOBATCS OOJIbINE CHJIBI JABIEHUS, W AAPO 3BE3bI CIKH-
Maercsd, TeMIepaTypa OOsTh BO3pacTaeT. 3Be3jia yBeJHYHBAETCH, CBETH-
MOCTB €€ DacTeT M NpeBblnaeT conHednyio. OHAa IpeBPAIaeTCs B KPACHbIIA
rurasT (Ha puc. 48 — B mpaBoM BepxHeM yruy). [IpuMep KpacHOTro ruras-
Ta — 3Bes3ga Apkryp (o Bosonaca), eé paguyc pasen 25 conTHOUHEIM pazuy-
cam, CBeTUMOCTE IIPeBLIINAaeT conHeunyio B 140 paa.

Bbimre 3BE3/-TMraHTOB Ha AMArpaMMe HAXONATCH CBEPXTHIAHTHI (Ha-
upumep, 3peszia Arrapec — o CKopnuona, KpacHslii ceepxrurant). [lapa-
METPhI 3TUX 3BE3J MHOro GOJBINEe aHAJOIMYHBIX CONHeYHbIX. Tak, ux cBe-
THMOCTE B COTHM Thics4 pa3s 6ossiie ceerumoctTn ConHna. 3BE3ALI-THraH TR
Gblin OGHADYIKEHEl ACTPDOHOMAMHM IIPH MCCIeOBAHMMA 3BE3JHBIX CKOILJIe-
HUI C IOMOIMIbIO GOJIBIIOTO TejlecKona, yeTAHORIeHHOro B Ynmu. 9TH cKo-
IIJIEHH I PACIIOJIOYKEHBI B 00J1aCTAX, THe rycThie obaka MeX3BE3MHOrO rasa
¥ TBLTH cobmparorcs B emé Gosiee maoTHbIe oOpasoBarus. B Takux obaa-
CTAX BCIBIXMBAKOT HOBbIE 3BE3/IBI, KOTOPBIE CYIIECTBYIOT HEAOJIO0, HO N'OPAT
APKO, a 3aTeM B3DBIBalOTcH, cOpackiBas CBOM 0DOJMOUKM M <«3acCeHMBAT»
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CeeTHMOCTE (B COMHEYHBIX eAHHULIAX)

Beasie
_ Rapankn

< ! | !
-I:O;Te —— 30 000 10000 6000 3000
eIy TemnepaTypa NOBEPXHOCTH 3BE3/bI (K)

Puc. 48. [luarpamma «CneKTpanbHbiit KNacc — CBETHMOCTbY (AnarpamMma lepuwnpyHra—
Peccenna)

MeK3BE3AHOE IPOCTPAHCTBO TSXKEIBLIMHA dTeMeHTaMi. OfHO M3 TAKHX CKO-
IJIeHui pacnojaraeTcs Ha CPaBHHTENbHO HEOONBIIOM PACCTOSHIH OT Coun-
HeYHOI cHcTeMEl — Beero B 22 ThICAYaX CBETOBBIX JIET.

AcTpoHOMBI OOHADPYIKHJIM B 3BE3JHBIX CKOIIEHHUAX HECKOJIBKO ADKHX
38837 ¢ addeKTUBHON TeMIepaTypoi MOBEPXHOCTH BhHIIE 40 000 K, aro
g 7 pas npesuimaer remuepaTypy Ha Conane. ITH 3BE3/1bI 00IaKaI0T OTPOM-
Holt Maccoli M BhICOKO# cBeTmMocThI0. OnHa M3 Takux 3séan — R136al
B cospesauu 3omoras Pwiba IOmxuOro monymapusa Heba — HMeeT Maccy,
B 265 pas npessimaoniyio Maccy ConHIa, ¥ MOXKeT IPeTeH/0BaTh Ha 3Ba~
H@e caMoil MACCHBHON U3 M3BecTHBIX HaMm 3Bé3j. CymecTByeT rumoresa,
4TO IIPH POSK/EHUM 3Ta 3Be3/ia Morja odnazaTe emé Gonpmieil Macco — 10
320 macc Conana. Kpome Toro, eé pasmeps! pas B 30 npessimalioT pasMepsl
Connra.

BENBIE KAPNTUKMW. TTocae Toro KakK TeMIepaTypa KpacHOro ruraira JOCTHI-
#er 100—150 miH rpaaycos, noj AefcTBMEM ropA4YuX BHYTPEHHUX CJ0EB
IIPOMCXOAMT OT/leJieHne BHEIIHAX CJIOEB 38e3/ibl. C TedeHreM BpEMEeHH OHM
paccempaioTcsi, u obpasyerca HefoJabIIasA ropAYan U O4eHb IVIOTHAA 3Be3-
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Ala, KOTopasi HasklBaeTcsa OeJIbIM KapJauKoM. Besble Kapaukm Ha auarpaM-
Me (cM. puc. 48) HAXOAATCH B JIEBOM YIJIy HUKe IVIABHOH TOCJIeOBATEb-
HocTH. CBOE HasBaHHE OHY NOJIYYHAIN N3-3a BeTa. Kapimkn umMenso 6e1o-
ro uBeTa Obiu 00HapysKeHbl BHaYase, Ceiiuac H3BECTHEI KADJIHKH JKEJITOro
u apyrux nseros. KoamgecTBo Gensix Kapiukos Bo BceneHHOI HeBexu-
Ko — HemHOro Goxsme 1500. DTH 3BE3ABI HMEIOT CPABHUTEIHLHO MAJVIO
maccy, y 60ibIHuHCTBa OHA IPUMePHO paBHa macce CoJHIIA, ¥ HEKOTOPEIX
maxe MeHnbme Macchl Conmnna. ¥V GesblX KapAMKOB Majble pasMephl, OHH
cpaBHUMEI ¢ pasmepaMu 3emiu. [losToMy IIOTHOCTE 3BE3] OYEHE BEJTHKA.

IIpumepamu Gesbix KAPJUKOB ABIAIOTCSA APKHe 3é3asl Cupryce A u Cu-
puyc B. Cupuyc B umeer guametp 40 000 kM, T. e. B 2,5 pasa Goasime, gem
Bemusa. Ero macca cocrasasier 95% or maccenr Conana. Cpegusas miIoTHOCTH
aToi 3Besubt 3 * 108 kr/cm3.

Bexsie kapauku umeior armocdepy. Ilo xapakTepy cnekTpos 65110 06-
HAPY¥KeHO, 4TO B arMocdepe ropadux OGesbIXx KapJuKOB (TeMmeparypa
50 000 K) npucyrcTByioT renmii, Kanabumii, eJaeso, yriaepo, KHCJIOPO
u Heboubmoe xoamgecTBo (0,05% ) Bogopoaa, a armocdepa XONOAHBIX Oe-
JIBIX KAPJIHKOB IIOYTH IOJHOCTBIO COCTOMT M3 TejInsA, BOAOPOA B HUX OTCYT-
CTBYET.

HEWUTPOHHBIE 3BE3Abl. B sBeane IIPOTOHBEI H 3JEKTPOHBI MOI'YT COEAH-
HHATHCA B HEHTPOHBLI.

HejiTponnas 38e3na — aT0 3Be371a, B KOTOPO# JaBieHme HEeHTPOHHOTO
rasa M CHJIa 'DABUTAIIHY HaAXOASATCH B PABHOBECHH.

HeiiTtponasie 3B€3b1 06PA3YIOTCA PH BCOBIIIKAX CBEDXHOBBIX 3BE3]1 M
HOTJIOIeHUH BemecTBa Genbim kapaukoMm. IIpu aTom macca Georo kapam-
Ka MOXKeT YBeJIMYUThCA O4€Hb OLICTPO, 38 MHJIHOH JieT. Mosxer mpoH30ii-
TH niepexo/; 6eJI0Tr0 KapjauKa B HEHTPOHHYIO 3Be3]y.

HeiiTpornas 3Be3/1a HMeeT Majble pa3Mephl, OHA MOTJIA GBI TOMECTHTHCS
BHYTPH MocKOBCKOH KoaboeBo# aBrogoporr. COOTBETCTBEHHO, cpenHaAa
ILIOTHOCTH HEMTPOHHO 3Be3/(bI cocrasiaser okono 1018 kr/m3, Pacuérer mo-
KasblBAIOT, YTO HEUTPOHHBIE 3BE3/LI NOIKHEL OLICTPO BPAIATHCH BOKPYT
cBoeil ocu 1 06J18/1aTh CHIIBbHLIM MATHATHBIM I10JIEM.

3BE3/HbIE CKOMNNEHMUS. Ilo coBpeMeHHEIM TaHHBIM, He MeHee T0% 3Bé3]
TalakKTHKH BXOAAT B COCTAB JBOWHEIX ¥ KPATHBIX CHCTEM, 4 OAHHOYHELIEC
3Bé3/bl (Kak, HanpuMep, Hame ColHNDE) — 3TO, CKOpee, UCKIIOUeHHE W3
npasmy. Ho mepeaxo 3Bésani cobupaloTca M B 60Jiee MHOTOYHCIEHHBIE
¢«KOJIJIEKTHBEI» — 3BE3AHEIE CKOIIJICHHS.

3Bé3HOe CKOIJIEHHe — 5TO IPynna 3BE3J, PACHOJOIKEHHBIX B npo-
CTPaHCTBE HEJAJIeKo APYT OT Apyra, CBA3AHHBIX OOIAM IIPOMCXOMKICHH-
€M ¥ BGAHMHBIM TATOTEHHEM.
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Bee BxOmAImMHMe B CKOIUIEHWE 3BE3ABI HAXOAATCA OT HAC HA OAHOM Dac-
CTOSIHAH (€ TOYHOCTHIO /IO PA3MEPOB CKOILJIEHH) X MMEIOT IPUMEPHO Ofu-
HAKOBBIHA BO3PACT ¥ XHMHYIECKHI cocTag. B T0 jke BpeMsA OHM HAXOAATCHA HA
pasHBIX CTANUAX IBOJIOINUM (ompejendeTcs HAYAJBHOM MAacCcoM KamkIo#
3Be31bl), 9TO JleJIaeT uX yA0OHEIM 00BEKTOM AJIA NPOBEPKH TeopHii npouc-
XOMJAeHHUSA W SBOJIIOIIHA 3BE3.

CyuiecTByeT ABA THIA 3BE3/IHBIX CKOIUIEHHWH — IapOBhie M PaccesH-
HBIE.

IllapoBbie 3Bé3AHBIE CKOIUIEHMS HMMEIOT NPABHJIBHYIO CPepuuecKyio
WJIH HECKOJIbKO CILIIOCHYTYIO dhopMy. B HacTosIlee BpeMd H3BECTHO OKOJIO
150 mApOBBIX CKOIIeHWH B rasiakTuke. OHE HACUUTHIBAIOT B CBOEM COCTa-
Be OT HEeCATKOB ThICAY /0 MIJUIMOHOB 3BE3/[. B MapoBBIX CKONIEHAAX OT-
CYTCTBYIOT MaCCHBHBIE 3B&3/Ibl IVIABHOM TOCJIe/I0BATeIHHOCTH. 9ro cBuae-
TEJIHCTBYET 0 3HAYUTEILHOM BO3PACTe MIAPOBBIX cromenn# (10—12 mun-
JHAPAOB JIeT, T. €. OHH (POPMHDPOBAJIHCE OJIHOBPEMEHHO C obpa3oBaHNEM
caMoii raJJaKTMKM) — 3a TAKOe BpeMs 3alachkl BOZOPO/A MCUEPIIbIBAIOTCA Y
38631 ¢ Maccoil, 6IM3K0M K COJIHeYHOM, ¥ OHHM IIOKHIAIOT IVIABHYIO IIOCTIe-
IOBATENBLHOCTH, 00pas3ys BeTBb CYOrHIraHTOB M I'MIaHTOB. IlosTOMy B Ima-
POBHIX CKOIUIEHMAX CAMBIMH SDKMMH 3BE3JaMM ABJIAIOTCH KPaCHbIe A~
IraHTHhI.

[IprMepOM INAPOBOTO CKOILUIEHWS MOXKeT CIYKHUTH 3BEBIHOE CKOTILJIe-
HUe, PACIOJIOMKenHoe B coBesfun Iepryneca. [lnaMeTp aTOT0 CKOMICHHA
36 CBETOBBIX JIET, OHO COAEPIKHAT OKOJIO MUJIJIMOHA 3BE3/.

JIlBa caMBIX SPKHX IIAPOBBEIX CKONJIEHHS — O Lentaspa u 47 Ty-
KaHA — XOpONIO BUJHBLI HEBOODYXXEHHBIM IJIA30M B IOKHBIX CTpaHAaX,
a B cpeaux mEpoTax CeBepHOro noJymapHsa 1A HEBOOPYKEHHOrO IJ1a3a
JIOCTYIHBI CKOILTeHUA B codBesnuax Crpenbna u l'epryneca.

PaccegaHbIe 3BE3HEIe CKOINIEHHA UMeOT HelIPABHIBHYIO dopmMmy U co-
Aep’EaT OTHOCHTEILHO HEMHOTO 3B€3/l — OT HECKOJIbKHMX JECATKOB A0 He
CKOJBKHAX Thicad. CAMBIM M3BECTHLEIM PaccedHHbIM CKOIJICHHEM ABJIAIOTCH
[Lnessl, BUAAMbIe B cossesguu Tenbna. B ném 120 3Bé3/, paccTosHUAE A0
gero 410 cBeTOBHIX JeT.

HMasectHO 60ee 1200 paccesHHBIX 3BES/IHBIX CKOIIEHUMA. OHru pacnpe-
neJeHBl Mo HebecHOil cdepe HEPABHOMEPHO, HO, B OTJMYHE OT IIAPOBBRIX
CKOIUJIEHWI, MPAKTHYECKH BCE CKOIJIEHHs 3TOr0 THIA BHAHBI BONIMZH
Muaeunoro Ilyru. Kak npasuiio, CKOIUIEHHA COCTOAT H3 OTHOCHTEJIBHO
[JIOTHOTO fApa | Hojiee PaspesKeHHOU KOPOHBI. B paccesHHbIE CKOIICHHA
BXOIAT 3B&3J|kl PA3HOTO THIA: B HUX BCTPEYarOTCHd rony6ele ¥ KpacHbIe
CBePXI'MI'aHTEI, THTAHTHI U JID.

COJIHLIE. Hame CosHIle — OJHA W3 MUJLIAAPAOB 3BE3/. EcTh 3BE3EI, 3HA-
guTenLHO BonbmHe, uem ConHIle (TETAHTHI), €CTh 3BE3/IBI U MEHbINe Conm-
na (kapiauku). Takue 3BE3ALI, KAK Consne, XuByT npumMepHo 10—15 Mua-
JHAapAOB JIeT.
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Macca Conana 1,9891 - 1030 kr, 7. e. 332 946 mace S3emau, nau 99,866%
or cymmapHOH Maccel Bce#l Conmeunoit cmcremsl. Cpennuii guamerp
1,392+ 109 m, uro cocrasasier 109 gmamerpos Semuu. PaccrosHue oT nes-
Tpa ramakTuku ~ 2,5+ 1020 M (26 000 cseroBrIx JieT). CpenHee paccTosiHue
ot 3emyn 149,6 mun kM (8,31 cBeroBbix MunyT). ILTOTHOCTE BemecTBa
Conuna 1409 kr/m3.

Temmeparypa connewynoin koporst 1 500 000 K, a sapa Connma —
13 500 000 K. ITo cnexTpasnbHO# Kiaaccubukarnuu CONHIE OTHOCHTCS
K Tuny G2V (sKenTerii Kapiuk).

Conane cocrouT n3 Bogopoxa (~ 78% or maccer u ~ 92% ot 06BéMa), re-
auda (~ 256% ot macest u ~ 7% oT 06B8Ma) M APYTHX SJIEMEHTOB ¢ MeHLIICH
KOHIleHTPanued — jxeyiesa, HUKeJ#A, KUCI0POJA, a30Ta, KPEMHUSA, CepHl,
MarHus, yrjieposia, HeoHa, Kalbuua ¥ xpoma. Ha Mmunnmon atromos BomoO-
pozxa npuxoxurcs 98 000 aromos resnus, 851 kucaopona, 398 yruepoxa,
123 neona, 100 asora, 47 >xesnesa, 38 maruus, 35 kpemnaus, 16 cepsi, 4 ap-
roHa, 3 aaTlOMHUHHH, 110 2 ATOMA HUKeJIfA, HATPUA U KaIbIUA, A TAKIKE CO-
BCEM HEMHOI'O BCeX INPOYHX ajieMeHTOB. Kak u Bce 3BE3/BI IMaBHOH Moce-
aosaTesbHOCTH, ConHIE BhIpabaTeIBAET DHEPrHI0 MYTEM TEPMOANEPHOTO
cunTesa. B ciryuae CosrHnia mofaBiIsomas 4acTs 3HePruy BeipabaTeiBaercs
IPH CHHTE3e I'eJInA U3 BOA0pOo/a.

Conane o6afaeT CHIABHBIM MAarHUTHBIM TOJEM, HHAYKIAS KOTOPOIO
MEeHsIeTCH CO BpeMeHeM M KOTOPOe MeHHAEeT HAlpaB/ieHue IpuOIA3HTeILHO
Kaxaeie 11 mer, BO BpemMsa cosHed-

HOT'O MakcuMyma. MameHeHme mar-
HuTHOro mnoasi ConHIa BBIZLIBAET
MOABJAEHHAE CONMHEYHBIX HATEH, COJ-
HEYHBIX BCHOBIIIEK, COJITHEUHOIO BeT-
PauT. 1. Bee aTH ABJIEHUSA HA3LIBA-
I0TCHA COJTHEYHOM aKTUBHOCTHIO. AK-

»> HanoMHMM, 1m0 MarEuTHAS HHIYK-
IHA — CHJOBAA XapaKTepHCTHKA
MATHHTHOI'O IOJSA; MOAYJIb BEeKTOpa
MardHuTHOH WHAYKIUH (B) — duzu-
YecKasd BeJIMYMHA, DAaBHAS OTHOIIe-
A0 caasl (F), peficrByiomeit Ha

THBHOCTL ConHma BLI3BIBaeT Ha IPOBOJHUK € TOKOM, MOMEINSHEBIHA
3emne HOJNADHEIE CUAHHA B BBICO- B 9TO MATHUTHOE moJse, K anune ()
KHX M CpeJHAX NIHPOTaxX H reomar- OPOBOAHHMKA W cuJie Toka (I) B HéM:
HUTHBIE OypH, KOTOpPBIE HEraTHBHO B=F/lI.

CKaseIBalOTCA Ha paboTe cpexacrs
CBA3H, CPeJICTB Nepefaun 3JIeKTPO-
9HEPruM, a TAK¥KEe HEraTHBHO BO3JeHCTBYeT HA JXHUBhLIE OPraHW3MBbl, BHI-
3bIBasl y METE03aBMCHUMBIX JIIOAeH roJOBHYIO G0Jb M MJIOX0E caMOuyBCT-
BHe.

IIpeanonaraercs, 4TO CONHEYHAs AKTHBHOCTH MUIPaeT GONLIIYIO POIbL
B (hopmupoBaHuu ¥ passutuu Coi-

I —

He4YHOM cHcreMbl. OHAa Tak:Ke oKa-
3pIBaeT BJIUAHHE HA CTPYKTYDPY 3eM-

Iloapobree o nnanerax CoaHeuHOMH
CHCTEMEBI Bbl Y3HaeTe H3 MaTepHana

HOM aTMoc(epsl. ciaenywiiero naparpada.

-
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© Bubi 3Haere

KaK poXXaakotcs SBéSAbI
XMMHUYECKHH cocTas 38€3[

XapaKTEePUCTUKH 3BE3],

| 4

4

i

} 4eMm pasniMUaTCs KPaCHbIE TMraHTbl H CBEPXTUraHTbl

) uTO Takoe Benble KAPNUKH, HEWTPOHHbIE 3BE3/1bl, 3BE€34HbIE CKONNEHHUA
1 4

thr3nuecKre napameTpbl M xummuueckun coctas ConHua

) O6bBACHUTL, KaK poXxaaloTCs 3883Mbl, Kak 0bbiuHble 38€3/bl NpeBpalaloTCs B
KpacHbIX rMraHTos, 6enbix Kap/IMKOB U/IH HEUTPOHHbIE 38€34bl

Ha3BaTb CreKTpasbHble KNacCbl 38€3[
OMMCaTb LWApPOBbie W paccesHHble 3BE3/Hble CKONNEHHA

[laTb OCHOBHble xapakTepucTuku Contua

v v v v

cchopMYNHPOBaTb, YTO TAKOE CBETMMOCTb, CNEKTPasbHbIA KNacc, HEUTPOHHas
3se3a, 38€3gHoe CKonneHue

)} pacckasaTb, Yem LiapoBbie 35é3,|1H blé CKOMJIeHWA OTNHYAKTCA OT pacCeAaHHbIX

© BbinonHuTe 3agaHuA

1. MNokakuTe, KaK CBA3aHbl Mexxpy cOoBOM CBETMMOCTb, LBET W Temneparypa
3se3fbl.

2. O6bsicHUTE, KaKas CyLLECTBYET CBA3b MEXAY HEeHTPOHHbIMKM 3BE3AaMu U Be-
NbIMH Kap/IMKamH.

3. HasosuTe TUNbl 3BE3AHbIX CKOTMNEHUH, NPHBEAUTE NPHUMEPDI KaXA0ro THna.

4. Moarotosbre coobuierue o kakoM-Mbo co3seapuu. Pacckaxure nerexpy,
OODBACHAIOLLYIO Ha3BaHWe 3TOro CO3BE3HA.

5. HNokaxwute, uto ConHue SBNAETCA HENTbIM KAPTUKOM.

© Tembi ans

|. TeOpHH NPOUCXOXKAEHHA W 3BONIOLUMM 3B€34. 7. CpaBHUTENbHAsA XapaKTepHCTH-
Ka 3B&3-ruraHToB u Henbix kapaukos. 5. ConHeyHbli BETED U BIMAHKE €ro Ha nna-
HeTtbl ConHeYHOM cucTeMsl (Ha npumepe 3emnu).
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§ 14. ConHeunas cucrema u eé nnaHerbl

1. Onuwwure, kak npeacraenanu cebe crpoetie CONHeUHOMN CUCTEMBI yuéHbie
ApesHeit Mpeunn u cpeaHesexosol Esponbi.

2. Hasosute UMeHa yuEHbIX — (PM3UKOB, ACTPOHOMOB, MaTeMaTHKoB, OTKPbIB-
WKX nnaHeTbl, KOMETbl U ApYyrMe actpoHomuueckue obwvektsl ConHeuHoM
cucTembl Ha npoTskeHud XVII—XX ss.

3. ObvacHuTe, Kak [METP | NO3HAKOMUACH C reOLEHTPHUYECKOI KapTUHOW MUpa
lMronemes u cucremoi mupa Konepruka, uto oH BnocneacTeuu caenan ans
PasB1THA aCTPOHOMMH Kak Hayku B8 Poccum.

MNAHETHBIE CUCTEMBbI. CiioBo ¢mameras B IepeBoje ¢ I'PeuecKoro 03Ha-
qaer «biysxparomas». Tak ApesEue HaGMIODATENH OTIMYAIH IJIAHETHL OT
HEMOABUIKHBIX 3BE3]I,

Ilnaserssie cueTeMBI — 3TO COBOKYIHOCTH TIJIAHET, BPANIaAIIIMXCH
BOKPYT 3Be3/bI.

CoBpemMeHHbBIE TEODHH AOKA3LIBAIOT, UTO ILIAHETHHIE CHCTEMBI obpaay-
IOTCA U3 rasonblieBoro objaka, oxpyskawoimero speany. Ilox zeiicteuem
PPABUTALMOHHEIX U 9JIEKTPOMArHUTHBIX CHJI IPOMCXO/AT VILJIOTHEHHE OT-
AeNbHBIX y4acTKOB obnaka. ITockonbky razonsuresoe 061aKo HEeOJLHOPOIHO
IO IJIOTHOCTH, COCTABY ¥ APYIUM (QHU3NYECKHM CBOHCTBAM, TO YILIOTHEHHE
OPOHCXOAUT B MecTax obsaka, MMEIOMUX HauGoabINyIo MI0THOCTE. UMen-
HO B 3TUX MecTax ¥ o6pasyioTes miaHeThl 3BE3IHON CHCTEMBbI.

HoKa3aTesbCTBOM TAKOTO HPOMCXOMKACHHUA TIIAHET CAYMHUT Habmoge-
HUe NOoA00HOro mpomecca BOKpyr 3Besasl HxxHoro momymapus B Huso-
IIHCILa, PACIIOJIOEeHHO Ha paccTOAHUH 53 cBeTOBHIX JeT ot Conana. B ma-
CTOfAIIlee BpeMA OTKPBITO OKO0JIO 39 niaaHeTHRIX CHCTEM.

Heckonsxo ner masay y 3sesgsr Gliese (Immse) 581 6rnura obHapyxe-
Ha IJIaHETHAs cucrema, nogobuasa Conmeunoii. Gliese 581 — s1o xpac-
HBbI# KapJIHMK, HAXOAAmMMICA B co3Be3daun Becos Ha paccrogauu 20 cge-
TOBBIX JieT oT 3emau. Heckosbko miaHeT BOAM3HM 9TOH 3BE3ABI MMEIOT
VCJIOBH#A, MOTEHIHUANLHO OPHUIOAHBIE IUIA CYINECTBOBAHHA xusHu. He-

yauBuTensH0, 4ro B 2007 u

2008 rr. Gliese 581 Bribupa- HeGecHblii CBOA, POPATIHH C1ABON 3BE3AHOI, \—
Jack B KadecTBe 3Be3Ibl, Ha TanHCTBEHHO INIAJUT B3 MIYOGUHEI, —

KOTOpPYyH OBLIM OTOpaBIEHBI W mbI n71B1BEM, TELTaIOMEIO BesgHOM

paguonocyianua OpareaM Imo Co BCeX CTOPOH OKpPY KeHbI.

pasymy. @, Tromues
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NPOUCXOXAEHUE CONHEYHOW CUCTEMbDI. T'umoTesa o6 obpasoBaHHM
CoJlHeyHOl cueTeMbl M3 TA30NBLIeBOro obnaka OblIa NIpesjiolKeHa B
XVIII B. gemenkum dunocodpom M. Kanmom (1724—1804) u ppannys-
cKuM acTpoHOMOM u wMarematukom I1.-C. Jlanadcom (1749—1827).
B panpHe#eM sTa MOAeNb MOABEPrajlack YTOUYHEHHAM ¢ UCNOIBE30BAHAEM
HOBBIX JAHHBIX HAGIIONEHWIL.

B Hacrosiee BpeMs 1oIaraior, 4ro opmupoBanune ConEeYHOM CHCTEMEI
Hagasock 4,6 MIpx meT Hazaj, KOrjaa noji AecTBHeM rpPaBUTAILAOHHON CHJIBI
[IPOMBOIILIO CHJIbHOE YILUIOTHeHHE TMIaHTCKOTO Ia3omnslIeBoro obnaxa. Jro
00J1aK0 YIKe COEepPIKAI0 BOAOPO/, MeINil B MHONOUHCTICHHbIe TAMKEbIe dIe-
MeHTEI. B mpoliecce cKaTHsA POCJa CKOPOCTh BpalieHus o6iaKa, OHO yIJIOT-
HAIOCH, ¥ (OpMHEpPOBacA nucK. [IOCKOIBKY pocia IIOTHOCTh BelecTsa 00-
JIAKA ¥ MHTEHCHBHOCTH JABMIKEHHA COCTABJIAINMNX ero 4YacTHuIl, TO IOBHIIIA-
JIACh TeMIIepaTypa BellecTBa, 0co0eHHO B IEHTpaJILHOH obnacTu. Korna
TeMIepaTypa JOCTHIJIA HECKOJIbKHUX THICAY KeIbBHHOB, IeHTpaJIbHad 00-
JIACTH HAYAJIA CBETHTHCH M c(hOpMUpOBaiach IpoTo3Be3za. Buenrnue obua-
CTH JMCKA OCTABAJIHUCH XOJOZHBIMH, B HUX HAYaJIu 06pa3OBLIBATLCSH YILIOT-
HEeHHA, CTABIINAE HeHTpaMu (hOpMHUPOBAHHA IJIAHET U3 BEIleCTBa MPOTOILIa-
merHoro aucka. Korga TemMmeparypa B IIEHTpe IIPOTO3Be3ABI JOCTHIVIA
MIJIIHOHOB KEeJLBHHOE, B IEHTPAJLHOM 001aCTH Hadajgack TepMOAAepHasd
peakmus ¥ IPOTO3Be3/a IPeBPaTHIACH B OOBITHYIO 3Be3/1y. Bo BHemnHel 06-
JIACTH JUCKA KPYIIHBIE CrymieHus o0pasoBaiy JIaHeTHl, BpaIaoiecs Bo-
KPYT 3Be3/bl IPUMEPHO B OIHOM IIJIOCKOCTH ¥ B O/{HOM HallPaBJICHAH.

CTPOEHUE CONHEYHOW CHUCTEMbI. Comreuynaa cacrema (puc. 49) BKizo-
vaer B cebs (IOMEMO TeHTpaibHOM 3Be3nsl — ConHna) BoceMb Goabmmx

Mepiypnii
'-\ I.:ﬂlurpu

SemMins

Mapec

IOnurep Catypn VYpan Henryn

[lepepa Ilayron

Puc. 49. Crpoetue ConHeurHow cucTembi
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nianer — Mepkypuii, Bemepy, Bemuo, Mape, IOnurep, Carypn, Ypas,
Hentyn u ux cnyTHMKH, a TaKKe ABe KapJIMKOBbIE ILIaHeTEl — [LIyTOH M
Ilepepy, masbie ruaHeTs! (aCTepOMILI), KOMETHI, METEODUTEI M KOCMITYe-
CKYIO IIBLIE.

[Inanersr OLIBAIOT BHYTPEHHME U BHEIIHHE — IO OTHOIIEHHIO K IOSCY
acTepoOuA0B, KOTOPEIM ux pasfenser. K BHYTPeHHHM ILIaHETAM OTHOCATCH
Mepxrypwuii, Benepa, 3emuns, Mape, k Baemanm — IOmurep, CaTyps, ¥YpaH,
Henrtys.

Onsau yuénsie cumraior acrepouasl CoMHEYHON CHCTEMBI OCTATKAMYE Be-
I0eCTBa, H3 KOTOPOro o6pasoBaiuch MJaHeThl, APYTHE — OCTATKAMHM pas-
pPyIIMBINecH naageTsl PasToH.

KOMETbl — HEBECHbIE CBETHU/IA. B mepeBojie ¢ Irpe4ecKOro «KOMeTa»
O3Hauaer ¢«Bojocarasi, kocmaras», Komera (puc. 50) umeer sigpo, cocrosn-
Imee U3 CI'yCTKOB 3aMEp3IIero rasa, nblju 1 abaa. Korma oHa OKasbIBAETCH
B 30HE HEIIOCPeICTBEHHOTO AeHCTBHA CONHETHOTO M3IIyIeHUA, T8/ NCTIApa-
eTCs, B pesyabTaTe BOKPYI Azpa o0pasyerca o00JI0UYKa U3 HOHU3HUPOBAHHO-
ro rasa. Jra 000JI0YKA MOKET UMeTh PasMephl, CPDABHUMEIE ¢ JHAMETPOM
Connna. IMox nelicTEHeM COJHETHOrO IABJICHHUA U COTHEYHOTO BeTpAa YacThb
ra3oB OGOJOYKM OTTAJKHBAETCH B CTOPOHY, MPOTHBONOA0XHYI0 ComHIy,
U KoMeTa npuobpeTaeT CBeTALIMICS XBOCT, HampapBjJeHHEIH or CoaHua.
XBOCT KOMeThl MOXXeT UMeThb AJIHAHY OT HECKOJBKHX MHJIJIMOHOB KHJIOMe-
TPOB A0 HECKOJIBKUX NECATKOB MHJIIMOHOB KHJIOMET-POB. KOMeThl mMeloT
Maccy npuMmepso 1015—1018 g,

HawuGosee uaBecTHOM KOMeTO ABNAeTca komera [annes, KoTopas, ABH-
rasfick MO JUIMNTHYECKOH OpOUTE, MOMKeT MOJOHTH K 3eMie JOCTATOYHO
6ausko. IMocneanuit pas eé mabaroaanu B 1986 r. B caexyromumit pas oHa
noasurca B 2062 r. VzyueHne 5710l KOMETHl OTEYECTBEHHBIMH KOCMUYE-
CKMMH CTAHIIMAMM, KOTOpBIE MOMJeTAIH K Heil Ha paccroaame 8000 xm,
TIO3BOJIMJIO IIONYYHUTE €€ hororpaduu M OLEHUTH eé pasMepsl. Aapo Kome-
el l'annes umeer pasmepsr 16 x 18 x 8 k.

Puc. 50. Kometa
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BoJbIIMECTBO KOMeT Bpamaercs BOKpyr CoJHIA ITO BEITAHYTHIM 0pOu-
ram. IIpu CcBOEM [ABMIKEHHMH KOMeTa TepfAeT BEIeCTBO M paspylIaercs.
finpa kKomer MOryT OBITHL ODACHBIMM JUIA ILIAHET IPH CTOJIKHOBEHHMH C
auMu. ECTH NpeAnoJioiKeHne, YTO AAPOM KOMETEI MOT ObITh 3HAMEHHTHIN
TyHryccKmii MeTeopuT. YUSHBIM YJaJ0Ch MPEACKasaTh W NpoHAGI0AATH
(kax ¢ SemuH, TAK M U3 KOocMoca) cToaxkHOBeHNe KomeTsl IllymMeiikepoB—
Jlesu ¢ FOnurepom B uiose 1994 r.

METEOPbBI U METEOPUTHI. Ha rémBOM Hebe TIOpoil MOXXHO Hab/II0AaTh ABH-
JKeHUe CBeTAINXCH YaCTHI] — TaK HaskIBaeMbIX NaJalOMUX 3BE3.

Mereop — 3TO YaCTHIA, HoNazawas B arMocdepy 3emMIH B croparo-
mas B Heit, 0OCTaBAA APKUM CBeTAIIUHACH CIIe.

MeTeopHuT — 3TO TBEP/AOE TEJIO KOCMHIECKOI'0 HPOUCXOMKICHUS, YIIaB-
1Iee Ha MOBEPXHOCTE 3eMJIH.

MeTeopHOe TeJIO BXOAMUT B armocdepy 3emin co ckopocTsio or 11 zo
72 xmM/c. IIpu 5TOM OHO pasorpeBaeTcs: M HAYMHAET CBETUTHCA. 3a CYéT 06-
ropaHHf Macca MeTeOpHOTO Tejla, AOJEeTEeBIIero A0 HOBePXHOCTH, 3HAYH-
TeNBHO MEHBIIIE ero Macchl Ha Bxoje B armochepy. Hanpumep, HeGoibmIoe
TeJo, BolIeAIIee B arMocdepy 3eMsu co CKOPOCThIO 25 KM/¢ 1 Dosiee, cro-
paer noutH 6e3 ocraTka. MoxeT Takke IPOU3OUTH PaspylieHue MeTeopHO-
ro Tena Ha (parMeHTHl, YTO IPHBOJMUT K BEITTAJI€HUIO METEOPUTHOTO 0K,
Ecan MeTeop He cropaeT B armocdepe, TO IO Mepe TOPMOKeHHUA OH TepsaeT
CBOIO CKOpPOCTb, IEpPeCcTaéT CBETHTHLCA U ocThIBaeT. HekoToprie MeTeOpHEIe
TeJia JOJMeTAIOT 10 3eMJIH U HafaloT Ha eé IIOBePXHOCTh.

Mo XHMHAIECKOMY COCTABY METEOPUTHI JeJIATCA Ha TPH Oojbline rpymn-
nbl: KaMeHHEBIe, jKejle3Hble U JKele30KaMeHHble, — KaK/lasd U3 KOTOPLIX B
CBOIO OYepe/lb BKIUYAET PAJ MOAKIACCOB.

JKesle3HbIe METEOPUTHI COCTOAT U3 JKeJIe30-HuKeeBoro ciasa. CamMbii
KPYITHBIH sKeTesHsit MeTeopur — loba — maccoit 60 T 6611 00HADYXeH B
Hamu6uu. Takue METeOPHTH Haxoauau u Ha Teppuropun Poccuu. K Hum
OTHOCHTCS, HampuMmep, CUX0T3-ANMHCKHANR METEODHT, yHaBIIMid B Yccy-
priickoit raiire 12 ¢pespansa 1947 r. Obmas mMacca OCKOJIKOB 3TOTO MeTeo-
pura — 30 1.

IIpuMepoM KaMeHHOTO MeTeopuTa siBisferca llapéscKkuii MeTeopuT, KO-
Topuiil ynan 6 gexabps 1922 r. s6unsn cena Ilapés Boarorpaackoit obma-
CTH M pacmajcs B BHJe MeTeopuTHOro moxxas. Obmas macca COOpPaHHBIX
ockoikoB 1,6 T Ha maomanu oxoso 15 xm2. Bec camoro 60JbIIOro ynapmre-
ro ¢pparmenTa cocraBua 284 Kr.

O6Hapy:KeHHe MeTeopHTa — AOBOJLHO PeiKoe ABJIeHHE. Bcero Ha Tep-
putopuu Poccuu 3a 50 et 6uu10 HaleHO0 TOABKO 125 METEODHTOB.

MeTeopHTHl OCTABJIAIOT HA MOBEPXHOCTH 3e€MJIH KPYIJble ClIeJbl Ipa-
BHJILHOM (DOPMBI, HA3BIBaEMbIe KpaTepaMu. 3T0 00bACHsETCA BSPBIBHBIMH
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nponeccaMy, COOIPOBOMKIAIOMUMY ero nagesue. OOQUH W3 cAMBIX H3BECT-
HBIX KpaTepoB B MUpe — ApusoHckuii, ero auamerp 1207 M, rnybuna
174 m. Ilpepnmonaraercs, 4T0 HARGOJABLIINI METEOPHTHLIH KpaTep — HA
3emne Yunrca B Bocrounoit AuTapxTuie, ero guamerp oroao 500 xm.

MNAHETBI. I[Inagersr ComHeYHOM cHCTEeMBI AENATCH HA IJIAHETH 3eMHOM
rpynnbl (Mepkypuii, Besepa, 3emua u Mapce) u muanersli-ruraaTsl (KOmu-
rep, Caryps, ¥pas, Henry=).

Bee nnarers: CoHewHO#M cucTembl oOpamaiores Bokpyr CosHDa mo ai-
JIAIITHYECKUM OpOHTaM U B TY e cTopoHY, uTo 1 CoJlHIe BOKPYT CBOeH ocH.

IInameTs! 3eMHON I'DYIIBI MMEIOT AOCTATOYHO Maayio maccy (Mepky-
puit — 0,055 maccer 3emun, Mape — 0,108, Benepa — 0,815 semnoit mac-
CBI) ¥ BBICOKYIO CPEAHIO0 MIOTHOCTE — OT 4 110 5,5 r/em®. Paguye niager
3eMHOH rpynusl cocraBaser ot 0,38 no 0,532 paguyca 3emanu. OHu cocToAT
U3 TAMKEIBIX XHUMHYECKHX 3JIeMeHTOB. [[J1s1 3TUX niIaHeT XapaKkTepHBI pa-
JHOaKTHBHBIE MIPOIECCHI, MPOTEKAKINe B UX Heapax. Bee mianeTs:, Kpo-
Me Mepkypnsa, oKpy»XeHbl aTMocdepoil, COCTOAIIeH U3 TAMKEIBIX ra30B —
a30Ta, KUCJIOPOJia, YIVIeKHCaoro raza u ap. JIErkux rasos B ux armocdepe
HET, IIOCKOJIBKY BCJeJCTBHe MaJIOil MACCHI OHU uMMeloT ciaaboe rpaBATAA-
OHHOe TIoJIe.

Y nyaHeT-ruraHTOB Macca B HeCKOJBKO pas BoJIbIe Macehl SeMiIH: Mac-
ca lOnurepa cocrasnaer 317,8 macc 3emun, Carypua — 95,1, Ypana — 14,
Henryma — 17 macc 3emun. s GoNbIIMX NMJIaHET XapaKTepHa CPaBHHU-
TeJbHO HeGojbiIas miaoTEoCTs — ot 0,7 mo 2,3 r/em3. Ux paauye Kome-
oamercs or 3,93 no 11,18 paguycor Semuu. IlnaneTs! 5TO IPYIILEI UMEIOT
arMmochepy, COCTOAIIYIO U3 BOAOPO/A, MelIHs U APYTUX I'a30B,

Y nnaser obeux rpynm, kpome Mepkypusi # BeHeps!, €CTh CIIyTHHKHA,
KOTOPBIX HACUUTHIBAETCA OT OJJHOT'O, KaK ¥ 3emun, 1o 64, kax y FOnurepa.
Kpome Toro, miraHeTHI-rUraHTH OKPYKEeHBI KOJbIAMU U3 MEIKUX YACTHIL
BelllecTBa pasMepaMHu OT MeTpa A0 J0JIel MeTpa.

Ilosrakomunmca ¢ nnaseramu CotHeuHOM cucTeMsl 60J1ee MOAPOoGHO.

Meprypuii — MaleHbKas IUIaHeTa, pasMepoM npumepHo c JIyey (aua-
meTp Mepxypua 4878 kM), HaxoaAuTCA Ha PACCTOAHME 0K0JI0 60 MJIH KM OT
Conrna. Ha Toit cropore Mepkypus, koropas o6pamena k Consiy, TeMie-
parypa okoso 430°C. Mepkypuii mMeeT MaIy0 CKOPOCTh BPAIeHUA: CYTKH
Ha Mepkypun aiarca 176 semubx cyTok. [loBepxHOCTE ero uapesana Kpa-
Tepamu. IIpeanonaraor, 9To OAMH U3 KpaTepoB — KomioBuHa Kanopuc —
ofpasoBayiack IPH CTOTKHOBEHUH MepKypHs C OrDOMHBIM KOCMHYECKHM
TEJIOM.

Benepa (puc. 5la) ZocTaTOYHO XOPOIIO MCCJIEJOBAHA KOCMHYECKHUMH
anmapataM¥, B JaCTHOCTH KOCMHYECKHMH 30HAaMu «Berepa», «Mapu-
Hep» W Ap., COBEPIIABITHMH IOCAAKY Ha e€ nmopepxHOCcTh. OHa obsanaer
IJIOTHOM aTMOoc(hepoil U3 YIIIEKHCJIOro ra3a, B KOTOPOit 3aperucTpupoBaHb
rpososbie paspaznel. Temneparypa Ha Benepe emé Beime, yem Ha Mepky-
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pun, — nouru H00°C. 3To cBaA3aHO ¢ TEM, YUTO aT-
Mochepa Bereps! co3aér napEUKOBBIH adderT:
CJIOHM VIVIEKHMCJIOTO Tasd He BBIOYCKaeT HHGpa-
KpacHOe H3JIyYeHHe ¢ IOBEPXHOCTH IUJIAaHEeTEHI.
IlosepxuocTs Benepn npeacrasiser coboll kKa-
MEHHCTYIO JIABOBYIO DABHUHY, HA KOTOPOH HAXO0-
AATCSA Pa3JIOMEl, BYJIKAHBI, CIedkl METEOPDHTHBIX
Kparepos.

Mapec (puc. 516) Gonbine BcexX IIaHeT MOXOMK
Ha 3eMJI10. 910 Haubojiee H3YUEHHAA C IOMOIIBIO
KOCMHUYeCKHX annaparoB mianera CoxneuHo#
CHCTEMBI. YCTAHOBJIEHO, YTO MApPCHAHCKHE CYT-
ku Ha 40 MUHYT AJMHHee 3eMHBIX. ATMocdepa
Mapca cHIBHO paspel<eHa, [I09TOMY OHa He MO-
JKET HOYbIO COXPAHHTL TY 9HEPI'UIO, KOTOPYIO MO0~
nyuaer gHEM. CleAcTBHEM 3TOT0 ABJIAETCHA TO,
uTO TeMmIeparypa atMmocdepbl V MMOBEPXHOCTH
Mapca Ha skBaTope gHEM +22°C, a 3a HOYL IOHH-
skaerca no —90°C. Ha Mapce, kKak u Ha 3emie,

Puc. 51. Nnanetsr: eCcTh TEeIJIOBhIE ITofAcCa: NBa XOJOAHBIX, JIBA yMe-
a — Benepa; 6 — Mapc peHHBIX U oauH xapruii. [Tockonsxy Mape Ha-
xopurces ganeme or Comana, yem 3eMJs, TO Map-
CHAHCKHII I'ofl MouTH B 2 pasa anurensHee semHoro. Ha nmomrocax Mapca
HMeTCH NOJADHBIE NIAIIKH H3 TBép,I[OI‘O VIVIEKHCJIOTO rasa u, BepPOATHO,
abga, rapoigue jgeroM. IloBepxXxHoCTh BTOH NIAHETH MECTAMH DaBHHUHHAS
rmecuaHas, HA Hed BUAHLI AIOHBI U OapXaHbl, MECTAMH KaMeHUCTasA, IMOKPHI-
Tafg KpaTepaMu, ropaMH, ByJKaHaMu (KpynHeHIIu# umeeT BricoTy Bosee
20 km). Xopommo BH/HEI Ha NoBepxXxHOcTH Mapca cielbl BOJHBIX IIOTOKOB,
IIOXOJHE HA PYCJIa BLICOXIINX DEK.

Boxpyr Mapca Bpamaiorcs JBa eCTeCTBeHHBIX cIyTHUKA — Doboc r Jlei-
MOC, KOTOPBIe BUJIHEI JIMIIb B MOIIIHBIE Tejneckornbl. 06a cnyTHUKA — IIbIOLI,
MOKPBIThIE KpaTepaMH, IPeANoJI0KHUTEIBHO OT YIAPOB METEOPUTOB.

HOnmurep — camasa Oonbiuas nnadera ConHEeuHOH CHCTEMBI, OH MMeeT
mambonsinue paguyce 1 macey. IlosToMy yekopeHue cBOOOZHOTO MaleHUA Ha
IOnurepe B 2,67 pasa Gonsine, uem Ha 3emie. Coctas FOnmurepa moxox Ha
cocTaB 3BE3JI: BOAOPOJ B HEM cocTaBisier npumepHo 80% , reauit — mOpH-
mepHO 17% . OrpoMuas ckopocTh Bpamenuda Onurepa npusoguT K Tomy,
YTO OH CHJIBHO CILIOCHYT y noswcos. Onurep uMeeTr MOI{HOE MATHATHOE
noJe, IPOUCX0K/JeHNe KOTOPOro CBA3AaHO ¢ TEM, 4TO B Heapax IOnuTepa cy-
eCTBYEeT OIPOMHOE AaBJIeHHE, IPH KOTOPOM BOAOPOJ IEPEeXOIHUT B MeTall-
JIAYEeCKOoe COCTOSHUE.

V KOnurepa 64 cnyrauka, camele Kpynasle — WMo, Espona, l'arumen u
Kanucro, uX pasMephbl CpaBHUMEI ¢ pasMepoM JIyHEI. 9TH CIyTHUKM BHJL-
HEI ¢ 3eMJIA B CUJIbHBIHA OMHOKJIB.
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Carypr (puc. 52) — nnamera, 3HAMEHHUTASA
ceoumu Kosbnamu. Konsua Carypra npemeras-
JAI0T cO00H TOHKHUIT cl0H 0OJOMKOB pPasHOTO
pasMepa, BpallamImuxcsa BOKPYr Hero. Ilepsoe
KOJIb110 68110 OTKPEITO B 1656 r. HugepaasgcKkuM
acrponomom u (pusurom X. I'otizercom (1629 —
1695). CaumkH, nepepanHble HA 3eMJIIO ¢ KOC-
MHYEeCKHUX Kopabiei «Bosmxep», nokasanu, 4to Puc. 52. Mnanera CatypH
Takux KoJyen nouru 1000. Mx mupmra or 25 no
90 xkm.

Bokpyr Carypua Bpamaiorcs 62 cnyrHuka, Hanbonee KPYIIHBIM SIBJIA-
erca Turan, nmeonmit guamerp B 1,5 pasa 6osnsme guamerpa JIyHe!.

¥pam rtax e, xak Carypr u IOnurep, mpeacrasiasier coboii rasoBsiii
miap, COCTOALIMM M3 BOKOPOJA, I'eIHsd, MeTaHA H aMMHaKa. ¥ HEero Toxe
€CTh KOJbIA, TOJIBKO CPABHHTENbHO TOHKHEe. YpaH mMeeT 27 CHNYTHUKOR
PasHOT0 pasMepa, THaMeTp MHOTHX U3 HuX npessimaet 1000 xm.

Hentyn o4eHb moxosk mmo cBOMM (puanmueckum cBoiicTBam Ha Ypas. Ero
pasmMep u Macca G/IMBKHM K 3HAUYEHHAM pasMepa M MacChl YpaHa, aTmoche-
pa mMeer Takoii ke cocras. OH OKpy:KEH CHCTEMOH KoJell, 6olee TOHKUX,
4yem YpaH, ¥ BOKPYT Hero Bpamaiorcs 13 ciyTHMKOB AmaMeTpoM oT 54 10
400 kM.

Hcropus orkpeiTus HenryHna BecbMa MHTepecHa, OHA MOATBEPIKAAET HE
TONBKO CHPaBeIMBOCTh (PU3MYECKHUX 3aKOHOB, HO WM WX IPEeACKA3aTeNhb-
HYIO poJb B Hay4yHoM nosHasud. Henrys — camas nanseasa nnasera Comn-
HEYHOH CHCTeMBI, ¥ 0GHADYKUTD €6 B Xoxe HabIIOLeHUI yUEHbIe HUKAK He
mornu. Usyuas B cepepnre XIX B. gpmxenme Ypana, aHmMdCKAl acTpo-
oM Joe.-K. Adamec (1819—1892) u (pasny3sckuii acrponom V.-2H. Jleaepvé
(1811—1877) obrapy»xuim, aro YpaH ABUKETCH C HEKOTOPBIMH OTKJIOHE-
HUAMHM OT TOH OPOUTHI, KOTOPYIO OHHM PACCYMTANH AJIA HETO, IOJb3YICh 3a-
KoHamu jiBmKenusn Heorona. O npeanonosxuim, uro 3a YpaHOM HAXO-
AMUTCH eI§ OJIHA IJIaHeTa, IPUTAKEHNEe K KOTOPOH MCKAMKAeT PACCYMTAH-
HYI0 TPAEKTOPHIO ero ABHKEeHHA. BoCI0/1b30BaBIIMCH 3aKOHOM BCEMHDHOTO
TATOTEHHHA, OHH PACCYMTANH KOOPANHATHI IpeAnoraraeMoil miamers:. I[1oa-
xe Henryn o6Hapy»Xuiu MMEHHO B TOM MeCTe, KOODAMHATE! KOTOPOTO UMH
ObLIM PACCUMTAHEL.

B 1930 r. Takum »xe obpasom 6L
oTKpEIT ILayToH, Koaroe Bpems cum-
TABIOWICA NeBATON nyaneron Coir-
HEYHOW cHCTeMBl (MMeeT 4 CIIYTHH-
Ka). OgHako HECKOJNBKO JIeT Hazajm
Oblna BEICKasaHa rumoTesa, 9ro ILmy-
TOH — COIIeAIIHH ¢ OpOUTEI CHYTHUK
Henryaa.
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© Bbi 3HaeTe

p UTO TaKoe njiaHeTHble CUCTeMbI

) Kak cchopmuposanach ConHeuHan cuctema v M3 Yero OHa COCTOUT
) uTO NpeacTasNAoT coBOH KOMETbI, METEOPbI H METEOPUTDI

b Kakue nnaHertbl ectb 8 ConHeYHOH cUcTeMe

) pacckasars 06 obpazosaHumn ConHeuHon cucTemsl

b OODBACHWUTL, YTO TAKOE acTepoMfbl, KOMETbl, METEOPbI, METEOPKUTbI, METEOPHUT-
Hbli AOXOb

) HazsaTb Bce nnaHetbl ConHeuHoM cuctembl, cambie Bosnbliune MeTeopuTb! (U3
HalMAeHHbIX B HalLel cTpaHe) U camble BoNblIMe METEOPUTHbIE KpaTepbl

} onuMcaTb HCTOPHIO OTKPbITHUA HentyHa

) [daTb CpaBHUTENbHYIO xapaktepucTuky CarypHa v YpaHa

© BbinonHuTe 3afjaHUA

1. MpuBeaKTE AOKA3aTENbCTBA POXKAEHHS NNAHET U3 rasonbinesoro obnaxa.

2. O6bACHUTE, NOYEMY MUMEHHO Ha NnaHeTHyIo cuctemy 3se3abl Gliese 581 Bbinu
OTNpaBneHbl paaMocHrHanbt Gparbam no pasymy. Cuntaere 1 Bbl BO3MOXKHOW
M3Hb Ha APYruX nnaHetax? ApryMeHTUpyHTe CBOIO TOUKY 3PEHHA.

3. Pacckakure, 4TO npeAcTaBnsioT coboi KOMETbI, METEOPb! U METEOPHTLI, YeM
OHM OTNIHYAIOTCA APYr OT Apyra.

4. NoproTtosbre cooblueHne 06 OAHON W3 NAAHET 3EMHON rPYNNbl U OAHOW W3
nAaHeT-rurasTos.

5. Daiite xapakTepucTuky 3emnu, Benepbl u Mapca, nokaxure, B 4€M WX pas-
NWYUSR W UTO Y HUX obLyero.

1. Uctopus otkpsitus nnaHer ConHeuHow cuctembl. . IpmyHa fannei u ero uc-
cnenoBaHHa. 1. TyHrycCKHiA MeTeopHT: chakTbl  runotessl. 4. KOnutep 1 ero cnyr-
HHKM. 5. Llepepa — camas 6nuakas Kk 3emne kapnukosas nnadera. b. Mnaxera
a3ToH: rUNoTe3bl U foKasaTenncrsa. /. [bep-CumoH Jlannac — «orel HebecHoM
MEXaHHKH».
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§ 1 5. Crpoenue 3emnu. Jlutochepa

1. Hasosute 6ora orHs U3 apesHePUMCKON MUDONOrHM, NOKPOBHTENA Ky3HEY-
HOrO Aiena, YoM UMeHeM Tenepb 0603HaYaIoT KOHYCOODpPa3HyIo ropy ¢ Kpa-

TEpPOM Ha BepluMHe, Yepe3 KOTOPbIA NPOMCXOAHT H3BEPXKEHWE pacnnaBieH-
HOW Nasbl U Nenna.

2. TNepeuucnute Tpu ropopa Ha lore Mtanuu, kotopbie 6binu paspyLieHbl U no-
rpebeHbl Nog Cioem nenna B peaynbrare ussepxeHns Beaysus B 79 1. H. 3.

3. Onpepenvite Hanbonee ceHCMHUYECKH ONacHbIe PaiioHbl 3EMHOrO Wapa, rae
0CcOBEHHO MHOIO ByJIKaHWYECKMX Fop M rae Haubonee yacTbl 3emneTpsce-
HUS,

4. W3 kypca reorpachuu BCNTOMHUTE W OBBACHHUTE, KaK NPOUCXOAUT KPYroBopoT
BELLEeCTBA B IMTOCEpE.

5. K KakuMm 3xonoruyeckum npobnemam nNpUBOAMT HapylleHWe nuToctepsi
B CBA3M C XO3AWCTBEHHOW AEATENbHOCTBIO YenoseKa?

XAPAKTEPUCTHUKH 3EMJ/IN. CiroBocoueTanMe «3eMHOM IIap» BXOAUT B HA-
LIy KM3Hb yoKe ¢ JeTcKoro caja. ¥l Ha caMoM JeJie Hama IJageTa — Inap,
TOJILKO HEMHOI'O CIIJIIOCHYTBIM BOJHM3H NOJIOCOB, YTO ABIAETCA PE3YJILTA-
TOM e€ BpallleHHus BOKPYT cBoeil ocu. IToaToMy 3eMHOM 1m1ap uMeeT Kak GBI
/Ba JuaMeTpa: 3KBaTOPHAJbHEINA, paBHBIH 12 725 KM, ¥ MOAADHEIH, paBs-
Hb1# 12 714 xM. [Inomaas noBepxsocTu 3emuu 510,2 maa kM2, Macca Ha-
ureit mraneTs! pasHa 5,976 « 102! 1. Ecniu eé npuHATH 3a € IMHAILY, TO Macca
Benepr! 6yzer paBua 0,815 macesr 3emun, a Mapea 0,108, T. e. u3 6amwxaii-
IUX K HaM ILUIaHeT 3eMJd caMas Takénasd. 3aTo 3eMis yCTymaer TaKuM
THI'aHTCKUM IJIaHeTaM, Kak Catypn, Macca koroporo B 95,1 paza Gonbie
maccel 3emuu, 1 FOnurep, Koropeii Tskesnee 3eman B 317,8 paza. Pasme-
Phl M Macca Hallell NJaHeThl ONPEeJesiioT €€ BTOPYI0 KOCMHUYECKYI0 CKO-
POCTh, WJIM CKOPOCTh yOeraHud, T. €. TAKYIO CKOPOCTb, KOTOPYIO JOJMKHO
HMETh TeJI0, 4To0h! IPeoA0IeTs NPUTAKeHNe 3eMan. Eciin Macea miaseTh
HEBEJIMKA, TO MOJEKYJIBI I'a30B €€ aTMochephl JIETKO DOKUAAKT [IIaHeTY U
yHaocarcst B kocmoc., CienoBaTensHO, Macca U pasMepnl IJIAHETHI BAHAIOT
Ha pasmepnl e€ arMocdepnt. [Tosromy Ha nérkom Meprypum atMocdepa Bo-
obite orcyrereyer, a Mape, Koroperii nouta B 10 pas nerue Bemuru, ameer
OYeHb TOHKYIO aTmocdepy. U HaoGopoT, IIaHeTEI-THTAHTE UMEIOT OYeHb
MOIIHYIO aTMocdepy. Bee 31u fanakbIe MBI IPHBEJM JIANIL AJH TOTO, YTOOBI
ooKasaTsb, IoyeMy HMEHHO Ha 3EMJIe BO3HHUEKJIHA YCJIOBHA, KOTOPEIE MO3BO-
JIATHA DA3BUTHCA 3/IeCh JKU3HMU,
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Cpeauasa MIIOTHOCTE 3€MHOTO BelljecTBa paBHa 5,52 r/cm? — Belllle, ueM
y apyrux minaHeT CojlHeYHOM cucTeMbl, KpoMe Mepkypus, y KOTOPOro oHa
5,59 r/cm3. Onpejesnero, 4To CpelHAS JIOTHOCTh MUHEDAJIOB HA IOBEPX-
HOCTH 3eMJH BABOe MEHbIIe CPefHei MJIOTHOCTH ILaHeTwl. ClexoBaTenb-
HO, MOMHO I'OBOPHTE O 3HAYMTEJIBHOM YBEeJIUYeHUH IJIOTHOCTH OT IOBEPX-
HOCTH IJIAHeTHL K €8 Ie’Tpy, rae oHa gocturaer 13,6 r/cm3.

BHYTPEHHEE CTPOEHME 3EM/IKM U XUMUUYECKWW COCTAB IMTOCDEPDI.
fAnpo 3emun uMeer TemMuepatypy, gocruraomyo 3000°C. BHemHasa yacTb
Apa MHULKAA, a BHYTPEHHAS CKOpee BCEro TBEpJasd, TAK KaK JaBjieHHE,
OKashIBaeMOe Ha Hero Hapy:KHBIMH CJIOSAMH, OTPOMHO. SIapo niaHeT! co-
CTOMT K3 Kejie3a 1 HuKesdA. Tak Kak sKugKas 4acTh A1pa ABMIKETCH, TO BO-
Kpyr 3emMJii BO3HMKAET MATHUTHOE II0Jie, KOTOpOe 3allMInaeT XKU3Hb Ha
HaIleH maaHeTe oT rubesn moj JefcTBHEeM 3apAKeHHBIX KOCMUYeCKHX Ja-
cTun. MarHUTHBIA MOJTIOC 3eMIn, K KOTOPOMY NPUTATMBAETCS CeBEePHBIR
KOHEIl CTPeJIKH KOMIAca, HE COBIAJAET ¢ CeBEPHBIM reorpauuecKuM I10-
mocoMm. Ilox merctBueM ucxonsamero or CoylHIIA TEUEHHS IJIa3Mbl — COJI-
HEYHOTO BeTpa — MATHHTHOE IoJie 3eMJIM MCKAKAaeTCA U BBITATHBACTCH
B HanpasiaeHuu or CoJIHIA HA COTHH ThHICAY KHJIOMETPOB B BHJle LLIelda.

Bokpyr a7pa pacroJiokeHa MaaTus (OT zpey. mantion — DOKPHIBAJIO),
TeMneparypa KoTopoii BEyTpH Bhime 2000°C, a crapyxu nocruraer 800°C.
Ilo XMMHYECKOMY COCTABY OHA IPE/ICTABIEHA IUOKCHIOM KPEMHUA H OKCH-
IaMU Mar"usd, ejiesa, aJllOMUHAA, Kalblusa. BHyTpeHHAA 9acTh MAHTHH
TBEp/AA M3-38 BEICOKOT'O JABJIEHUS, & BHEIIHAA — pasMArdeHa, IIacTud-
ga. Ha BHemiHell uacTH MaHTHU, KAK JbJAHHBI B BOJe, NOABHIKHO PACIOJIO-
SKEeHBI TUTOChepHBbIe NJIUTHI.

BepxHHil cI0# MAHTHH NePEeXOAUT B TBEPAYIO CIOMCTYIO BHEIIHIOK 000-
JIOUKY IJIAHETHI, KOTOpas Ha3bIBAETCH 3eMHOI KOpoi 1 obpasyeT BMecTe ¢
meit 1urocdepy (or zpey. lithos — xamens u sphaira — map).

Jintocdepa — 3710 BHEIIHAH TBEpAad 060-
JA04YKa 3eMiIH, KOTOpas BKJI0YaeT BCIO 3eMHYIO
KOPY C 4acThi0 BePXHEH MAHTHH M COCTOHT U3
OCafoYHbBIX, W3BEPIKEHHLIX W MeTaMophuue-
CKHUX OPOJ.

BemecTBa BHeIIHEH 4ACTH MAHTHH, KOTOPhIE
IPOHMKAIOT B 3¢MHYIO KOPY ¥ HU3JIHBAIOTCH HA eé
OBEPXHOCTH, HA3BIBAIOTCA MarmMou (or zpeu.
méagma — rycras Mass). ManuBaroniyocs Ha 11o-
BeDXHOCTh MAIMYy HAZLIBAIOT JaBoi. OHa oOpasy-
eTCs IpH M3Bep:KeHuU ByJaxaHoB (puc. 53). Ha-
Puc. 53. Ussepierine BeD)KEeHMEe COMPOBOMKAAETCA BHIIEIEHHEM B aT-
Synaa Mocepy pasiHuHBIX rasos: BoaasHo#i map H,0,
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Puc. 54, lonuna refizepos Ha Kamuatke

xsoposogopoxn HCI, cepoBozmopon H,S, ceprucThlif ras SO,, yriaexucabrit
raz CO, u ap. ByJKaHbl UMEIOT MArMATHYECKHI OYAT U KAHAJ MJIH TPEIH-
HBI, IO KOTOPBIM DOJHUMAaeTcA Marma. [Ipu H3Bep)KeHNH MO LEeHTPAJIBHO-
MYy KaHaJy OKOJIO ero BBIX0/a HA IOBePXHOCTh 00pasyeTcs ropa U3 OpoayK-
TOB H3BEPIXXeHNA ¢ BOPOHKOMH (KpaTepoM) Ha BepIINHE.

B MecTax BYJ'IRﬂHH‘-IEGI{DI‘;I AeATeJIbHOCTH BO3HHEKAKT I'OopAYHe, 4YacTo
(hoHTAHUpYIONIME MCTOYHUKHU — reisepsl. Hamubonee naBecTHa B Haleit
crpase gosuHa reisepos Ha Kamuatke (puc. 54).

Tonmuua nmurochepsl cocTaBiasaeT Beero 1,5% obwéma 3emun, uiau 0,8%
e€é Maccel. B iiyOMHY [J1aHeTHI 3eMHAHA KOPa IIpocTHpaeTcsa oT 5 KM (mop
okeanamu) zo 70 kM (mox ropHeIMH BeplumHammp). Jlutochepa ma 90%
COCTOHMT M3 KHCJOpOaa, KPpeMHHA, allOMHUHHA, XeJjle3a, KaJdbllud, Kalud,
HATpHU#A, Margusa. JTH BOCEMb 9JI€MEHTOB 00pasyiOT OKCHLI, U3 KOTOPLIX
foJiee MOJIOBHHBI NIPUXOAUTCA HA JUOKCHJ KpeMHHHA, a okKono 15% — Ha
OKCHIO allOMMHHA.

FTOPHBIE MOPOADbI. IMTOC®EPHBLIE MNNMKWTHI. IlepeunciieHHEIE BRIIIE OKCH-
JiBI 06pPAa3y0T OJHOPOJAHEIE 110 (PU3MUYLCKHUM CBOHCTBAM IPUPOJHEIE Tejla —
MHHEPaJIbl, 13 KOTOPLIX COCTOAT ropHLIE NOpPoakl. B cBOO oUepens ropHbie
NMOPOABI IO IPOMCXOMKASHUIO JeIATCA Ha MarMaTH4YecKHe, OCagodyHbIe, Me-
TaMop(HUuUYecKHe.

MarmaTnyeckHe ropuasie nopoasi cocrasiaamwTt 60% zemuo0# KOpsI 1 06-
pasyoTcsd P 3aCThIBAHAN MarMbl Ha €€ OBEPXHOCTH (HanpuMep, 6asann-
THI) HJIK B e€ rry6uHe (rpaHuTh).

Ocapounsie Nopoas! 00pas3ylOTCA B pe3yibTaTe OTJIOMEHUA Ha cyIIe ¥ Ha
JHE OKeaHOB 00JIOMKOB MarMaTHYeCKHX HJIK MeTAMOPPUYECKHX TOPHBIX
nopoy (recok, rajbKa, NecYaHWK), OCTATKOR XHUBEIX OPraHu3MoB (M3BecT-
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HAK, KAaMeHHEIH Yroyb), a TAK)Ke ABJISIOTCH OIPOIVKTAMYE XUMUYECKHX pe-
agnui (coun).

Meramopduueckne mopoabl — 3TO PE3yJLTAT NPEBPALIeHUS DPASHBIX
FOPHEIX ITOPOJ IOA AeHCTBHEM JaBJIeHHS, TEeMIEepPaTyPhl HIM XMMHUECKHX
BelecTs (MpamMop, rHelc).

Bepxuuii cioit aurocdeps! COCTOUT U3 0CAJ0YHBIX IIOPOJ, & HEMHHHA —
u3 6azanproB. CpegHuil cinoi muTocdeps! COCTABIAT B OCHOBHOM I'DAHMT-
HbIE€ [IOPOABI, HO 3TO XapaKTEePHO TOJBKO A KOHTUHEHTAJILHON (MaTepu-
KOBOMH) KOPBI.

JInTochepy MOIKHO CPABHUTE CO CKOPJIVIION, KOTOpasa, Nog00HO AHYHOH,
OXBATELIBAET BCIO oBepxHOCTs 3emau. Ho «zemuas ckopsyna» Kak Obl pac-
TPECKAaJIaCh HA YACTH W COCTOHMT M3 HECKONBKHX KDPYIHBIX JHTOC(hEpPHBIX
mauT (puc. 55), KOTOpbIe MeIEHHO epeMeIaloTes OTHOCHTEILHO APYT
ApyTa.

Vuénasle HacuuTanu 9 rpoMaaueix maut (3 okeanuueckue u 6 cmeman-
HOT'O COCTABA) ¥ MHOXKECTBO ILTAT noMenbile. OKeaHWYeCKHUe IUIMThI HAX0-
OATCA HA JHE OKeaHOB, a IJINThI CMEIIaHHONW KOHCTPYKIHKH 00belMHAIOT
KOHTHHEHTAJbHBIE IUIOMIAaA’ C yYacTKaMy JHA OKeaHa.

3EMNIETPACEHMWA. BaanMHOe mepeMelneHHe IJMT YaCTO NMPUBOAUT K Je-
dopmanuu ux kpaés. Korga npezes ynpyrux gedopmanuii mopos, obpasy-
IOMIUX ILTATHI, IPEBOCXOAUT AONYCTUMEIE 3HAYEHHUA, BOSHUKAIOT DA3JIOMBI
u semuerpsacesns. [loaromy norpasmyHbie 06J1aCTH MEKY IIUTAMY HA3EI-
BAIOT MMOACAMM ceficMHEYHOCTH. 3/ech mpoucxonuT He meHee 95% Bcex 3em-
JIeTPACeHHH IIJIAHEeTHI.

AHTApgTUuECKAR

wwvort T'paHEUIEI CTONKHOBEHHAA ILTAT —— I'paEunkl pasaBHKEHHA ILTAT

PHc. 55. JlutocdepHbie nauTbl
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OCHOBHEIE OUaTX 3eMJIETPACEHHUI PACIIOJIOMKEHBI B BYX V3KHX CelCMH-
YEeCKHX IOfACaX, OKANMIAIINX 3eMHON 1Iap, — THXOOKEAHCKOM U CPeJH-
8eMHOMOPCKOM. THX00KeaHCKUI I0AC HPOTAHYJICA BIOJHL BOCTOYHOTO IIO-
Oepexxpa A3uu, K ceBepy M BOCTOKY OT ABCTPAJHH, BAOJb 3aNaZHOTO ITO-
b6epexxba Amepuru (68% Bcex semuerpscennii, ocoberHo B AOHHY U Ha
PununnuHax). Cpein3eMHOMOPCKUH MOAC OXBATHIBAET OCTPOBA 3eIEHOT0
Mpsica, ITopryranmio, Cpeausemuoe u Uépraoe mopsa, Manyio Asuio, M'ama-
aan 1 MepoHe3HIo ¢ GOKOBOM BeTBBIO B cTOpoHy llemTpanmsHoro Kuras.
B arom nosce npoucxogur 21% semuerpacesunii. B Poccun ocHOBHBIMH
ceficMmuueckumu paiioHaMu sBasores Kaskaa, paiton Baiikana, Kamuar-
xa, Kypuisckue ocrposa.

3emuerpacenna — 3T0 Konebanus 3eMid, BLISBAHHLIC BHESATHLIMHU
MS8MEeHEeHUAMH B COCTOAHUH HEAD NIAHETHI.

ExxenHeBHO Ha 3eMJie IPOMCXONAT THICAYHM 3eMJIETPACEHMIA, HO JIUNIb
HEMHOTHE U3 HUX OIYIAI0TCH 9eI0BeKOM.

ITo xapakTepy NponeccoB, NIPOUCXOAANIAX B HEAPAX 3eMJIH, BBIAEIAIOT
HECKOJBKO THIIOB 3€MJIETPACEHHH, CPEeIN KOTOPLIX OCHOBHLIMHY ABIAIOTCH
TEKTOHWYECKHe H ByJIKaHH4YeCKHe,

IIprunBOH TEKTOHMYECKHX 3eMIETPACEHMI ABAAIOTCA MIyOHHHBIE Pas-
JIOMEI B 3¢ MHO# KOpe.

Bynxkanwyeckue 3eMIETPACEHHS INPOMCXOAAT MPH PE3KHX HepeMere-
HHUAX PacllaBa Marmel B HeJ[pax 3eMJIH WJIH B De3yJIbTaTe BOSHHKHOBEHUA
Pas3JIOMOB B KOpe IIOJ BJIHAHHUEM 9THX ITepeMeresdnii,

B pesynsrare seMieTpsaceHHit, NPORCXOAAIIMNX B TOJIIE 3eMIH, BOSHE-
KaloT CeMCMHYECKHe BOJHBI.

CeiicMuueckHe BOJIHBI — 3TO yOpyrue Konebanusd, pacnpoc'rpansm
L{Aecs OT 09aros 3eMJIeTPACeHH I B ToIe 3eMJIH ¢ JOCTATOYHO 6oNbImIoH
CKOPOCTBIO Ha 60JbINNe DACCTOAHUS.

Hawubosiee cuibHbIe 3eMIeTPACEHAS MHOTAA OMIYINAIOTCH HA PACCTOSHH-
ax Gosee 1500 kM or ux ouara. Ouaru Gonbmiel YacTH 3eMJIeTPACEHAH Jie-
JKaT B 3eMHOU Kope Ha rirybuHax He 6osree 16 KM, 0HAKO B HEKOTODKIX paiio-
HaxX MIybmHb! 09aros gocruraior 700 kM. CKOpOCTs pACIDOCTPAHEHUA ceiic-
MHYECKHUX BOJIH M HX XapaKTep 3aBHCAT OT YIPYTIHX CBOMCTB ¥ IJIOTHOCTH
nopox. Takue BOTHBEI MOI'YT OBITH KAK IONEPEYHLIMH, TAK ¥ MPOAOIBHBIMH.

CelicMu4yecKHe BOJHBI DErMCTPHUPYIOTCH CHEIAATbHBIMHA npubopamu,
HasbIBaeMbIMU ceficMorpadamu. CeiicMorpad cHauana perucTpupyer mpo-
AoJsibHBIe BONMHBL. IIpM uxX npoxokaeHnn 06JaCTH Cpebl CHAYANA CIKAMA-
I0TCA, a 3aTeM PaCHIHPAIOTCH, coOBepmas KoJe0aHHUA B HAIPABIEHWM pac-
IPOCTPaHEHH A BOJAHEL. CleAyoluMHE PeruCTPUPYIOTCS ITONepeYHble ceic-
MAYECKUEe BOJHEI, HAZLIBAEMEIE TAKIKEe BTOPUYHBIMH.
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TTomuMO TPOAONBHBIX M HOIEPEYHBIX CEHCMHYECKHX BOJH CYIIeCTBYIOT
eIl MOBEPXHOCTHBIE BOJHEI. [loBepXHOCTHEIE BOJHBI BOZHHUKAIOT Ha I'pa-
HUIE pasgela ABYX Ccpel, HAXOOAIIUXCA B PA3HBIX arperaTHBIX COCTOSAHM-
A% (PKUIKOCTL — Tras, TBEPAOe TeJI0 — ra3 U T. [.) NOJ BO3AeHCTBHeM KoJie-
faHNi, IPHXOAAINMX OT 04Yara 3eMJeTPACEHHUA K 3TOH rpaHue.

B6amsu ouara semJieTpsaceHus HabaonanTed Koneba U ¢ pa3IMIHBIMHA
IMepHOaMHE — OT A0JeH CeKYHALI [0 HeCKOAbKUX cekyHa. C yBeluyeHneM
PACCTOSHUSA OT 0Uara 3eMJIETPDACEHUA EPHOJ KoJleOaHHHi yBeIHIUBAeTCA.
Tak, Ha PACCTOAHMAX NMOPAAKA COTEH KMJIOMETpPOB OH cocTaBisfer oT 1 1o
10 cexyHA OJ1A NPOAOJbLHBEIX BOJH W HECKOJBKO OoJiblliee 3BHAUEHHE MMeEeT
7151 HOTIePeYHBbIX BOIH., 3HaUeHNe IepHo/ia TOBEPXHOCTHRIX BOJH JIEXKHUT B
HHTepBaJe OT HECHOJBbKHX CeKYH]J 0 HECHKOJbKHX COTeH CeKYHI.

AmMnuTysa KogebaHUH 3HAYNTENLHA BOJIUBH oUara, OfHAKO C YBeIu4de-
HHEeM DACCTOAHMA OHA YMeHbInaercs, u HAa paccrosHuax 1500 kM m 6o-
nee oHa MeHbIne 10-% M nis NpoOJONBHBEIX W MOOEPEYHEIX BOJH W MeHbIIIe
10710 M — st NOBEPXHOCTHLIX BOJIH.

Jlns XxapaxkTepPHUCTHKY CUJIEI 3eMJIETPACEHUA NCIOIB3YIOT 0C00yI0 Beu-
YUHY, HA3EIBAEM YO MATHHTYJOM.

Marml'ry.ua 3eMJIeTpACeHHA — 9TO BeJHYHHA, XapaKTepHIyIoIias
JHEepPIuio, BRIAEJHBINYVIOCA IDH BOGSHUKHOBEHUH celcMUYeCcKHUX BOJIH.

IIkany MarsEuTy/ Ha3BIBAIOT MIKad0i PuxTepa B 4eCTh aMEPHKAHCKOI0
ceiticmosiora Y. Puxmepa (1900—1985), KOTOpPLIH ¥ MIPEAJIOKHI €€ B
1935 r. (He myTaTs co IIKAJOH OIEHKH CHJBI 3eMIeTpsAcCeHnA B bannax mo

Puc. 56. K. Bpionnos. Mocneaxni gexs Nomnen. 1830— 1833 ze.
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12-6annpHoil cucreme!) B cooTrBRercTBMM ¢ Heil 3eMiyeTpACEeHHA MOXHO
KJaccupuIupoBaTh ciaegyonium o0pazoM (B YCIOBHBIX €IHHHIAX — Mar-
HUATYAaX, KOTOPbIE BEIYUCIAIOTCA 0 KOJIeOaHHAM, PerHCTPHPYEMBIM CeHc-
morpadom):

2 — caMgle c1a0ble omIyIiaeMele TOJYKHA;

4,5 — cnabrie TONYKHA, IPUBOAAIINE K HeOOIBITUM PA3PYIIEHHUAM;

6 — ymMepeHHLIE DaspyILIeHHS;

8,5 — camMble CHIIBHBIE H3 H3BECTHBLIX 3eMJIeTPACEHMWH.

Bo BpemMsa cHIBHEIX seMJyeTpAceHHil 00pasyioTCA TPeNIMHEI, VCTYIIEBI,
omoy3uu. Paspymaimorcsa cTPpOeHuS — 3/JaHUA, MOCTHI, MJIOTHHBI, THOHYT
JIDIHA H 3 XMBOTHBIE, TODAT JieCa.

Ha raprune K. II. Bpwoanéea (1799—1852) «Ilocnegnuit gens ITom-
nem» (puc. 56) B BEIpa3HUTEJILHOR Xy 10K eCTBeHHON (hopMe n300pakeHo u3-
Bep:keHue B 79 r. H. 3. ByikaHa Besysus, norybUBIIEro BeTyniuii ropoxn
IMomnen onus Heanona, a Tak:ke roposa leprynanyMm, Crabuu u MHOMKe-
CTBO IOCEJHOB.

Beayeuii 3eB OTKPBLI — OBIM XJEIHYJ KiIyboM — niams
IITupoxo pasBUIOCE, Kak GoeBoe 3HAMA,
3eMIg ROMHYETCA — C TMATHYBOIAXCA KOTOHH
Kymmpsr nagator! Hapoz, roaumsii crpaxom,
Ilon KaMeHHBIM HOMAEM, IO BOCHAJEHHEIM IPAX0OM,
Tonmamu, crap ¥ Maaz, 6eXUT U3 rpajZia BOH.

A. IMTywrun

UYHAMM. TIpn maBepKeHUAX MOABOMHEIX BYJKAHOB MM OPH NOABOAHBIX
geMJIeTpACEHHAX 00pasyioTea MyHaMH (B IepeBojie ¢ AMNOHCKOI0O — <«IpH-
JUBHBIE BOJHBI» ).

Ilysamu — B5TO OJMHHBIE BOJHELI, IIOPOKIaeMble MOIIHBIM BO3IeM-
CTBHEM Ha BCHO TOJNITY BOABI B OKeAHE WJIH IPYrOM BOJ0EME.

IlppumHont 85% BCeX IYHAMH ABIAIOTCA HOABOAHBIE 3eMJIETPACEHHS
(puc. 57). IIpu semueTpAceHHH N0J BOLOH o0pasyeTcs BEPTHKANLHAA TPe-
IMUHA K YaCcTh JHA OIIYCKAaeTCHd, a YacThb IoBeIIIaeTcA. JlHO mepecTaér moj-
AEePIXHBATE CTOJIO BOEI, JIeKaruil Hag HuM. IloBepXHOCTE BOAEI ONIyCKAaeT-
cs, cToJID BOABI IPUXOAUT B KojleDaTenbHOE ABAKEHHEe B BePTHKAIBHOM Ha-
MPaBJIEHUH H MOPOSKAAET BOJIHEL.

BDJIH&H IIOBEPXHOCTL IIPH 3EeMJIETPDACEHHH MOMKET OINYCTHTHRCHA BCEI'O Ha
HECKONBKO JECATKOB CAHTUMETPOB, HO IIPH 9TOM MACCA MOTEPABIIEr0 OII0-
Py B okeaHe cronba Boabl Oyaer orpoMHo#. IloaToMy BOSHHKAKOIIHE IIYHA-
MH MMEeHT MAJeHBKYIO BBICOTY W O4eHb 00JbINy0 ATUHY BoaHbl. Tak, B pe-
3yJBTATe 3eMIEeTPsSCeHHs, KoTopoe npouszomuro B 1923 r. 8 fnorun, pe-
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nped AHA M3MeHMIICHA Ha womany 150 kM2, npu 9TOM OZHH YYacTKH THA
nopHANACH Ha 230 M, Apyrue onycraanch Ha 400 M. B pesynsrare nogséma
AHA OBIJIA BREITOJKHYTA HA IOBEPXHOCTH BOAa, 00bEM KOTOPOH COCTABHI
23 kM3, IlygamMu — 5To 0OBIYHO CepHA BOJIH, HO TAK KAK BOJIHEI AJUHHEIE,
MEXIY MX IOABJEHHEM MOMKEeT OpOoXoauTh 6oxee yaca. C yuéroMm npuduH
BO3HHKHOBEHHS 9TH BOJHEI YaCTO HA3LIBAIOT CEICMUYECKHAMH.

Ilyeamu, obpymusasch Ha Oe-
per, ABIAIOTCA NPHUYUHON crparm-
HEIX paspyuieHuil u rubenn mro-
neii. Bo Bpemsa nysamMu B aexabpe
2004 r. B IOro-Bocrounoii Aauu
norubao 235 000 wemoBex 1 ocra-
auck 6e3 kposa 6osee MOTYMHUJLIHN-
oHa. Emé monro @3 maMsATH 4eJjo-
BeuecTBA He COTPETCH 3eMilerpsiceHre, npousdomezmee 11 mapra 2011 r. B
fnorum, KOTOpPOE BRIZBAJIO YHAMH U OPHUBEJIO K 3aTOILIEHHUIO H paspymie-

Ha mMope TS, HO B MEDEe HET NOKOA —
JlokaTop HINeT meJsb 3a obrakaMHu.
Tpesora — ecnu uTO-HUDOY AL TAKOE —
W cureEan: BHHMaHHAe — IIyHaMH]

B. Buicoykuil

HHIO TOPOJIOB, 8BAPHAM H OCTAHOB-
_/ B caepylomem maparpagde Mbl HOTo- Ke paboThl peaKTOpPOB HA HECKOJIb-
BOPHM O BOZHOM 060109Ke 3eMIH — I'ujl- KHX ATOMHBIX CTAHOUAX W rubenn

pocdepe. > Boxee 25 000 wenoBex.

© Bbi 3HaeTe

b hbu3MyeCKHEe XapaKTEPUCTHKK 3eMH

} BHYTPEHHee cTpoeHue 3eMNu U XMMHUECKHUI coCcTas iMToctepb!
p  TUNbI FOPHBLIX NOPOS U NUTOCEPHBIX NAWT

} NPHYKHBI 3EMNETPACEHUH H LiyHaMH

» Ha3BaTb OCHOBHbIE (.bl-!:!lfl'-IECKHE XaPaKTepPUCTHKH 3emnu
b Dﬁ'bHCHHTb, 4YTO TaKoe reﬁaepbl H KaK OHH BO3HUKaIOT

b NEepevyrcnuTb TWMbl TOPHbIX NOPOA B 3aBUCHMMOCTH OT UX NPOHCXOXOEHHA, NO-
Ka3aTb OCHOBHbIE NOACa CEMCMUUHOCTH Ha 3emne

b paTb KpaTKyl0 XapaKTEePUCTHUKY TaKWX NMPWPOAHbIX KAaTakIW3MOB, KaK M3Bep-
JKeHMe BYNKaHOB, 3€MNETPACEHHUSA, LyHaMK1, paccKa3aTb O NMPHUYHHAX UX BO3-
HWKHOBEHUA

) OnpeaenuTb, YTO TaKoe CeMCMUUECKHe BOMHbI, KakMM NPUBOPOM OHM peru-
CTPHPYIOTCS U C KaKOM LieNbto

1. Oxapaktepu3yite bU3WYECKME napameTpbl 3eMAM W OBbACHMTE, nouvemy
3EMHOM LWap ChNACHYT.

B . . onccasne - . ' Traa




2. UsobpasuTe Ha cxeme BHYTpeHHEE CTPOEHWE HaLLeH NaaHeTbl, AanTe onpege-
nexue nutocdepobl.

3. Hazosure rOpPHbIE NOPOAbI KU CNOU nnroccbepu, KOTOpble U3 HUX COCTORAT.
4, 06‘I:HCHHTE, KaK NPOHUCXOOWT U3BEPXKEHHWE BY/IKaHa.

5. OteeTbTe, Kakaa BeNMYMHA (M YCNOBHas efWHMLA) HCNONb3YETCA ANA XapakK-
TEPUCTUKH CHNbI 3EMNETPACEHHH.

\. Hanbonee cunbHble usseprkeHns synkaHos 8 XX—XXI ee. 2. KpynHeiwwue rei-
3epbl mupa (McnaHgua w Kamuarka). 7. 3emnerpsceHue U uUyHamu B SAnoHuu
8 2011 r. <. MpupoaHbie karacTpodbl B AUTEPATYPE U UCKYCCTBE.

§16. 'mapocdepa

1. Nepeuncnute Mopennasarenei, CoBepLIABLIMX KPYrOCBETHbIE NAaBaHWA B
anoxy Benuknx reorpadiMyeckux OTKPbITWM, YbMMM MMEHaMW Ha3BaHbl
MOPS, 3a/MBbI, NPONMBLI U T. M.

2. OueHuTe BKNAA POCCHHCKUX YYEHbIX U MOpennasarened B UCCAefoBaHWe
CesepHoro JlegoBuTOro okeaHa; BCNOMHWUTE, KTO U nodyemMy Hassan Tuxud
oKeaH UMEHHO TaK.

3. Hasosure Tpu KpynHeiwme peku Esponbl, Adpuxu u Asun. Kyna onu sna-
naot?

4. MNpuseauTe NpUMeEpb! IMTEPATYPHBIX NPOU3BEAEHWI M3 PYCCKOM W 3apybex-
HOW KNacCUKW, NOCBALLEHHBIX MOPCKMM MYTELIECTBUAM, WCC/IEA0BAHUAM
OKeaHOB U MOpeW.

TN

e e e e i

COCTAB N'MIPOC®DEPDI. He 3ps MBI HassIBaeM CcBOI0 3emurio rony6oil mia-
HeTOH, U3 KOCMOCA OHA TaK M BRIMIAAMT — roaydeiM mapom. M aTo 6iaro-
aaps rugpocdepe (ot zpew. hydor — Boaa u sphédira — map) — BogHO# 060-
JIoYKe, N0x00HOM HeT HH Ha OAHOH u3 niuaHeT ColHEeYHOH CHCTEMBI.

I'nppocdepa — 370 efmHas BogHAR 000I0UKA 3eMIH, KOTOPAA BRIIIO-
yaeT B ce0A BCIO XHMHAYECKH He CBA3AHHYIO BOAY: MUAKYIO, TBEPAYIO, T'a-
3000pasHyo.

ITouemy xuMHYeckH He cBsasanayo? Iloromy uTo Boja — 3aMeuaTennb-
HBIU peareHT U BCTYIAET B XUMHUYECKHE DeaKI[HM, CBA3LIBASCE C Opraguye-
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CKMMH U HEOPraHWYECKHMH BellecTBaMu B 6oJee CHOMKHBIE COEIMHEHUA.
Hanpumep, ¢ KHCJIOTHBIMM B OCHOBHBIMHM OKCHAaMu OHa obpasyeT, COOT-
BeTCTBEHHO, KHCJIOPOAHBIE KHCIOTH ¥ ocHOBaHHA. Hanpumep:

SO, + Hy,0 <> H,S0;,
okcna ceps (IV) CEPHHCTAA
KHCIOOTA

Ca0 + H,0 = Ca(OH),.

OKCHI KATBUMA THAPORCH/ KadbiTHA

ITepBas peaknusa — OJHA W3 IPUYNH BOSHIKHOBEHMA TAK HA3HLIBAEMBIX
KHCJOTHBIX AOXKIei, BTOPAA ONMCHLIBAET IPOIecc rameHna uasectu. Cra-
3bIBaHHMe BOABI MIIIOCTPHPYET AHAJIEKTHKY 3TOTO IIPOILecca: eCJIM B IEPBOM
cJiyuae HAHOCHTCS BpeJi OKDY2KaloIel cpeje, TO BTOPOH HCIOJL3YeTCH B
CTPOHUTENLCTBE U CETLCKOM X03AHCTBe.

B npupoje XHMMHYECKH CBA3aHHAA BOJA CYIIECTBYET HE TOJIBKO B KHU-
BBIX OPraHM3MAX, HO M B PA3JIMYHLIX MUHePANax — HaIpuMep, B T'HIICe
(CaSO, * 2H,0), mupabunure, unu raaybeposoit comu (Na,SO,+10H,0),
u B apyrux. Takas Boga B cocTas rujpocdepsl He BRIIOYAeTCH.

T'napocdepa cocront m3 Muposoro oxeaHa, BOJ| CYIIH B BOAEI B &TMOC-
depe. O61muit 06béM eé okomo 1400 Mmuaa KM®, B3 KOTOPHIX Ha Ao0 Mupo-
Boro oxeana npuxonurcs 96,5% . Ions MaTepHKOBBIX BOJ COCTABJAET
mams 3,5% , ua koropeix 1,8% comep:xurca B BHAE JbJa M IOCTOAHHOTO
cuera (ArTapkTuna, I'pensanaus), u Toabko 1,7% B BUAe KHUAKON BOABI
MOA3eMHLIX BOJ, PEK, 03€p, 00JIOT ¥ ADYruxX BonoéMoB. B arMocdepe Boaa
NMPUCYTCTBYET B BUJAE BOASHOIO mapa, Kamnelb BOJbI U KPHCTAJLIOB JbJa,
¥3 KOTOPBIX COCTOAT 06Jyiaka.

MWUPOBOM OKEAH. JlpeBHMe I'DeKM HAa3BIBAJIM OKeaH «PeKoil, ofTexkaomei
3eMJIKO», 1 B BTOM NPEJCTABJIEHHH — IUiyboKasa MyApoCTh IPeAKOB, KOTO~
phle MPeABOCXUTHIIN COBPEMEHHOE BAAeHne MHPOBOro OKeaHa KaK CILIOII-
Hoii BogHOI 000I09YKH HaIIeH IaHeThl, B KOTOpPOoi MaTepuku He Hoee yeM
KPYIHBIE OCTPOBA B OKeaHe.

Mupogoii oKeas — 3TO OCHOBHaHA 4acTh rujipocdepsl, BogHas 060oymod-
Ka, OKpYysKaollas MATePUKH U OCTPOBa M obiazaoman oOIMIHOCTEIO CO-
JIEBOT'O COCTABA.

Ha gommo okeana npuxoauntea 361 mun kM2 us 510 Mmar KM? 06mei nito-
man? 3eMad, T. e. Ha 010 okeana npuxogurca 70,8% . OueBnHO, Hanry
IaHeTy Hazo ObLIo 661 HasuIBaTh Oosee TouHO — mnanera OxeaH.

Boasr MupoBoro oxeada pacrpejielieHsl 10 IMOBEPXHOCTH 3eMJIH O4eHb
HepaBHOMepHO. U 3Ty MOBEPXHOCTh MOXHO PA3NENUThL Ha JIBa MOJNYIIapHs
TAK, YTO HA OJHOM OKaxkeTcs HaMbOJbINAas YaCTh BOJ, a HA APYI'OM — HaH-
foJsibIIas 9acTh cymH. IlepBoe 06LIYHO HAZHIBAIOT OKeaHUUeCcKHM (puc. 58a)
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Puc. 58. Okeannueckoe (a) u Matepukoeoe (6) nonylapus 3emau

nosyniapueM, BTOpoe — MaTepHKOBBIM (puc. 580). BaykHO NoAuYepKHEYTE,
9TO JayKe B MAaTePUKOBOM MOJIYIIAPWH HA J0JI0 OKeaHa npuxogures 53% ,
a B OKEAHHUIECKOM Ha CYINY OPUXOXUTCA JUIIE 9% .

Mupogoii okean u cyiry cBaAsbBaeT 00JBIION, WIH MHADOBOM, KPYTIOBO-
por Boakl. OH COCTOMT B3 HCOAPEHH BOALI CO Beel MoBepxHOCTH Muposoro
OKeaHa, lepeHOCca BJIard B aTMochepe, BRIIAIeHAA 0CaJKOB HaJl OKeaHOM U
HaJ CyIIei, X IPOcaYMBAHHA, IOBEPXHOCTHOTO H IO/{3€MHOT0 CTOKOB CHO-
Ba B okeaH. TakuM 06pa3oM IMPOHCXOAUT MOCTENeHHOE 0OHOBJIEHHE BOAKI
BO BCeX 4acTaX ruapochepsl.

OKEAHbI U MOPA. MupoBOif OKeaH COCTOHMT M3 YEThIPEX COEAMHEHHBIX
mexay coboit okeanoB: Tuxoro, Arnanrugeckoro, Muaguiickoro m Cesep-
soro JlegoBuroro. B mocnenHEMe rojiel cTAMH BRIJIENATE emé K KHBIH oKe-
aH, OKPVIKaomuil AHTAPKTHIY.

Oxean — sT0 KpynHas yacTs MUPOBOro oxKeaHa, 00JIafaoIas BCeMu
IPHCYHIHMH MY CBOMCTBAMH.

Oxeansl, BAaBafch B cym1y, 06pasyior mops (puc. 59).

Mope — 3T0 9acTh oKeaHa, 000co0/IeHHAA CYIIed UIAA BO3BhIIIEHWS -

MU IOJIBOJHOTO penbeda H OTAHIAINAACH OT OTKPRITOW YACTH OKeaHa
COJIEHOCTRIO ¥ TEMIIePaTypPO BOJBI.

YcnosHO MOPAMH HA3BIBAIOT TaKXKe HEKOTODEIe OTKPBITEIE YACTH OKea-

HOB (HanpuMmep, CapraccoBo Mope) ¥ HeKOTOPLIe KpynHEIe 03épa (MépTaoe,
Kacnuiickoe, ApajibCKoe).
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Puc. 59. J1. Naropwo. Mope. 1898 2.

COCTAB W UBET OKEAHUYECKOW ¥ MOPCKOMW BO/[bl. CaMbiM BasXHBIM
CBOHICTBOM MODPCKOiI BOJIBI ABJIAETCS €€ COJIEHOCTh: B CpeJHEeM Ha 1 Kr BOALI
npuxoguTces 35 r coneid. U3 HUX Ha J0J10 XJOpHAAa HATPHA OPUXOAUTCSH
85% . ITorATHO, 9TO TaKad BOJA JOJKHA UMETh COJNEHBIH BKyc. ['opproBa-
THIH BKYC MOPCKO#M BOJe mpuaaioT cou marems. Kpome Toro, Boga Mupo-
BOT'O OK€aHAa COJEDKUT COMH Kalusd, KaIbIyd, CTPOHIUA, U3 KOTODEIX HAN-
6oIee XapaKTePHBI XJ0pHAb! U cyabdharel. Mopckasa Bojia COEPIKHAT TAKMKE
coenuHeHua Gpoma u gaxke dropa. MOKHO yTBEPKAATh, YTO B MOPCKOWM
BOJIe COZlePIKUTCS GOJBIIMHCTBO deMenToB Tabnunsl Mengeneesa. Harmpu-
Mep, B KPOBH ToJIOTYPHH (MODCKHX OI'ypIOB — BeCIo3BOHOYHBIX JKHUBOT-
HBIX THIIA UIVIOKOYKUX) CONEPIKUTCH BaHa Ui, B KDOBH MOJUJIIOCKOB — HH-
KeJlb, B KDOBH OMAPOB M MEAWN — KOGaIbT.

Conep:xanue cojieit B Bomax MmupoBOro okeaHa IIPDHHSATO BEIPAXXaTh
He B COTBIX JoJAX — npoueHTax (%), a B TRICAYHBIX JONAX — IIPOMHILIE
(%o ). Cpenuee szauenue ero cocrasyuaer 35 %o .

Co/IEHOCTH BOJILI B OTKPEITEIX OKeaHaX 3aBHCHUT OT PACCTOSHHUA 10 YCThA
KPVIHBIX DeK, OT TASTHUSA JIbJ0B, HCIIADEHHUA M OT CKOPOCTH IlepeMelInBa-
HEUA BOJbI NI0J] leiicTBHeM BeTpoB U Teuenuit. Boga Cpepgmzemuoro u Kpac-
HOT0 MOpeit ouens conénas — g0 40%o , a B BanTuiickom Mmope cofep)xanue
coJi ropasao Huxe — 10 11%o.

Kpome coseit ¥ opraHM4ecKHX BemecTB, MOPCKas BOAA COAEPIKHUT ra-
3Bl — KHCJO0POJ, a30T, YVIIEKHCJILIA ras, cepOBOAOPOJ, aMMHAK, METaH.
M X KOJHYECTEO B BOJAAX MOpeil M OKeaHOB ToxKe pasnwdHo. Hampuwmep,
rnyOuHEHEBIE BOAL YEpHOTO MOPA HACHIIIEHBLI CEPOBOJOPOJOM, NIO3TOMY Ha
rryouse 6onee 200 M TpaKTHIECKH OTCYTCTBYeT (propa u ayHa, TAM MO~
HO BCTPETHUTH JIHIIbL HEKOTOPHIe BH/(bl aHA3POOHEIX OaKTepHii.
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IlBeT BOALI B PA3HBLIX PAfOHAX OKEAHOB M MODeH CHJIBHO Pa3jiM4aeTcH,
HO BCE JKe NpeJiCTABJIEHHE O I[BETe MOPsA CBA3AHO C CHHMM IBETOM. STOT
nBeTr 00yCJI0BJAEeH TeM, UYTO CAMEIE KOPOTKHE JIYYX COJIHEeYHOT'O CIeKTpa —
CHHHEe — pacCcenBaK1Csd BO BCEX HAIIPABJIEHUAX, KOIAa IPOHUKAIOT B BOAY,
¥ 34 CUET 9TOro NPUAAIOT e CHHHHE OTTeHOK. 3aBUCHUT IBET OT UHTEHCHBHO-
CTH cOoMHeYHBIX Jydeil. Tak, Bo BpemMsa 3aXo/la CONHIIA ADKO-CHHHN CMeHdA-
eTcs 30JI0THIM, TAK KAK YMEHBIIAeTCA YIoJl, 10/ KOTOPBIM JIYYH HONagarmT
B BoAy. IlBeT MOPCKOM BOABI 3aBUCHUT U OT B3BEIIEHHEIX B HEH Pa3IHYHBLIX
yactun. Hanpumep, H{énToe Mope mosyduiio CBOE HazBaHHWe OT KEITOHU
OKPAaCKH YaCTHII] F'OPHBIX TOPOJ, cOpackiBaeMbIX B 9T0 Mope pekamu Kuras.
A KpacHoe Mope IOJyYHJIO CBOE HagBaHWe Girarofapsa IPUCYTCTBHIO B HEM
KpAacHBIX BoJOpocIeit.

NEQ B MUPOBOM OKEAHE. AMCBEPIU. Mopckue JbJbl IIMPOKO pac-
npocrpadedsl B MupoBom okeane. Hanpumep, CeBepHBIH OKeaH HOCHT
KpACHOPEYHBLIH NONOJHUTENLHEIN ¢«TUTyN» — JlenosuThiii. Bogakie npo-
CTOPBI BOKPYr AHTAPKTHUABI, & TaKKe BOKPYT I'pernaganu — caMoro 00Jb-
[IIOT0 OCTPOBA B MHPE MOKPBITHI MHOI'OMETDOBOH TOJIIIIeH JIbJA.

TTo mpoHCXO0MKAEHHIO JILAEI, KOTOPEIe ILIABAIOT B MOPAX M OKeaHaX, ObI-
BAIOT HE TOJABKO MOPCKHMH (00pazoBaBUIMMUCH IPH 3aMepP3aHUH CONEHOM
BOJibl), HO ¥ IPECHBIMH — KOTOPhIe 00pa3yIOTCA B PEKAX U BLIHOCATCH UMHU
B MOpe HJIH CIIOJI3AI0T ¢ MATEPUKOB ¥ OCTPOBOB. MaTepHKOBEIe JIbJIBI B OKe-
ane obpasyior aiicbepru (puc. 60) — negsaHbIe TOPEI, HEKOTODBIE 3 HHUX J[0-
CTHTAaIOT JeCATKOB KMJIOMeTDPOB B AMUHY U mupuHy. I[logBonHasA YacTh ailc-
fepros obsrusO B 5—7 pas 6oabmIe HaJBOAHOM.

CeBepHoii poxuHOi aticbepros asuderca I'peHsaaanAa, KOTopas Hempe-
PBRIBHO HaKAILIMBAET JIEJ Ha CBOeH MOBEPXHOCTH, & MOTOM cOpaceIBaeT H3-
JUIIKH B BOABI ATIaHTHKH, I0KHaA pOAMHA alicbeproB — AHTapKTHAA.
IlecATKH CyLOB CTAJIH YXePTBAMH STHX I[LJ1aBAIOINUX JeJAHBIX rop. B anpe-
e 1912 r. saToHyJI aHIVIHICKHE napoxoy «TuTaHUK» — KpyIHeiiiee nac-
CajKUpPCKOe CYy/JHO CBOEro BpeMeHH JJHHOHN 269 M u BOAOM3MeINeHHeM
52,3 Teic. T. OH He ycoeJ YKJIOHHUTLCSH OT CTOJIKHOBeHUA ¢ aitcGeprom. Bai-

Puc. 60. Aicbepr
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JlaBaBIIasiCA BIIEPE] MOABONHASA YACTH JIEAAHON ropsl paspesaia Kopabisb
OT HOCA J0 KallMTAHCKOro MOCTHKA, morubsao 1513 genorek.

BOJIHbI. Boga MupoBoro okeaHa HaXOAUTCH B HElPEPLIBHOM ABHIKEHHH,
KOTOpOE IPOHCXOAMT HE TOJBKO HA TOBEPXHOCTH, HO M B €ro riiybuHax.

Yréchl. 300 ¥ COH B IyCTHIHE,
Ilecok fa 3BOHKHN XpAN KPYTOM,
1 Bpanexe 3eMHOI TBep/bIHE
Mopcxre BoiHBI ObI0T Y€I0M.

Ha To# uepTe yixe 6e3BpeHbIi,
He pokatacs 1o KpacHBIX CKaJ,

B mocneauanii pas seéHo-MeaHbIH
Csepraer CpeguseMunlii Ba;

U, sabriBas Bex cBOM OYpHBIi,
ITo mécTpoit ormenn Gexcur

W npenoMnIeéRHEIN B a3y pPHELA;
Ho sor nperpaga — OH KHIHUT,

Hemuy:xHOH TeHOI0 yKpalneH,
Beraér Ha OUTBY CO CKATIONH
U, ymuparomuid, Bcé cTpaniex
Beeli mepediiéHEOM IITyOHHOM.

A. Dem. «Tpudoii»

Ha mnDoBepxHOCTH BO3HHKAIOT BOJ-
HBI, B KOTOPBIX pPasJIM4al0T BEPXHIOK
4acTs — rpefeHb W HHXKHIOI — ITOJ0-
mBy. Ilox HanmopoM BeTpa YacTHIBL
BOALI B rpeGHe BOJHBI IBHIKYTCH 110 Ha-
NpaBJieHWI0 BOJHBI, a B [ONOIOBE —
B NIPOTHBOMOJIOKHYIO CTOPOHY, COBEep-
mafA NyTk 00 KpyroseiMm opburam. Ilo-
9TOMY NpeAMEeTHl HE ABHXKYTCA Ha
BOJIHE, & KoJebnwres, U Takue BOJHEI
HA3BIBAIOT KojebaTensHBIMH. BricoTa
BOJIHEI B METpAaX OIpeAeisieT CTelneHb
BONTHeHHA B Oasnax. Ecam BeICcOTA BOJ-
HbI paBHAa 0, TO CTEelleHb BOJIHEHHSA TaK-
sxe paBaa 0 6annos, 1 Takoe cocTOAHME
MOp#A Has3eIBaoT mTHJIeM (puc. 61). He-
peaxo Ha Mope HabmogaeTcs BOTHEHUE,
KOT[la BeTep yiKe CTHX, 4 MOpe BCEé He
YCIOKAWBAETCH, OHO CJIOBHO JBINIHT,
Me/IJIEHHO NOJHUMAACh | OIMYCKAaACh, —
oT0 3610b. Buja BOMH y Oeperos, rje

yMeHbIIaeTcHa riyOuHA MOps, pesko mensercs. CKOpPoCTs BOJIH M3-3a Tpe-
HHUA 0 JHO 3aTyXaeT, HO BEICOTA PACTET, MePeAHUI CKJIOH CTAHOBHUTCH BCE

Puc. 61. . Alisazosckuin. LLitunb Ha Cpeauaemuom mope. 1892 2.
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Puc. 62. U. Alisazosckuin. YparaH Ha mope. 7899 2.

Kpyde, Ha rpefHe NoABJIAETCA I€HA, ¥ BOJHA C IPOXOTOM 0OpVIIMBaeTCA HA
6eper — Tax BosHHKaer mpuboii. [Tokoperue BosH npubosa MOpoAMIIO cIe-
OUAJILHBIA BHJI ciopTa — céphunr. Eciu ckopoers BeTpa gocruraer 20 m/c
u Gosiee, To HauHHAeTCs WMTOPM (puc. 62) U Takoe BoJHEHHEe Ha MOpe one-
HHBaeTcHA BeICOKMMHU bannavu (8—9). BosHbl HANOMHHAIOT TOPEI, HX MHO-
To, H OHM C I'POXOTOM OOpPYIIMBAIOTCA B MOpPe, HAJ| BONHAMM JIETAT TYYH
6psiar. CyamM B 9TO BpeMs JIy4ille HAXOAUTLCH B nopry. Ecim BOJIHEI 1o-
PO /I€HBI HE BETPOM, a 3eMJIeTPACeHHEeM, TO BO3HHKAET IIYHAMH, 0 KOTO-
POM MEI y3Ke FTOBOPHJIM B IpeABIAYIIeM naparpade.

ITox neiticrenem cun npursakerns JIyas: 1 CoNHIEA TPOUCXOAAT PHTMAY-
Hble NOABEMBI H OIYCKAHUA BOJ MOpel U OKeaHOB, He 3aBUCAIINe OT IOro-
Ak, — NPUAMBLI U OTIMBEI. Tak Kax 3eMIisl BpaiaeTcs BOKPYT cBoel ocH,

IPHJIMB PACHPOCTPAHAETCH 1O MOBEpX-

HOCTH MHpPOBOro oKeaHa OrPOMHOM IO-
JIOTOH BOJIHOM, JJIMHA KOTOPOM HOCTHTA-
eT MHOTHX coTeH Kuyiomerpos. Ilpuin-
BBl 00/1a1al0T TIpOMaaHON sHEpruei,
KOTOpasa B noJaTtopa pasa Oonbine, gem
9HEeprus Bcex pex ninaHersl. Ina peme-
HHUA 9HEPreTH4YecKoi mpobiieMbl yesoBe-
JecTBO B OyayieMm, o4yeBHAHO, obpaTuT-
CHA K 2TOMY HCTOYHHKY 9HEPIrHH.

MOPCKHE TEYEHMA. Tonmy Muposoro
OKeaHa BO BCeX HAMNPABJIEHWUAX IPOHH-
3piBaloT TeweHusi. OHM obpasyiorca Hs3-
3a TOro, 4ro B pasHBIX ero pamMoHax

Ceesxeer BeTep, MEPKHET HOYb.
A Mope aneit u 3nei 6ypaur,

1 nena nremer HA rpaHAT —
To npsaHeT, TO OTXJBIHET IPOUb.

Beé pazppasxurensreit Gypys;
Ero munyyas BonHAa

Tak Taxena H TAK IUIOTHA,
Kax 6yaro B 6eper Guér uyrys.

Kax 6yaro 6or mopckoi ceifuac,
Beecnnen u HeymMonnMm,
Tpesybuem npurposs CBOHM,
Toros BocKJIMKHEYTL: « Bor 5 Bacls
A.®Dem. «Bypa»
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IJIOTHOCTh BOJBI, €€ COJEHOCTH H
TeMIlepaTypa PasiWdYHBI. Y JKBaTO-
pa, rlie OKeaH moJjy4aer Haubosblnee
KOJIMYecTBO »Heprum, Habmiomaercs
MOIHEIH BOCXOAAIMMH HOTOK Gojee
XoJomHOM BOABI U3 rrybunsl. Harpe-
Bafich, OHA pacTeKaercd K ADKTHUKE U
AsTapkTHKe. 3Jech 3Ta BOJA BHOBb
oxXJaKIaeTcs M HaUWHAET OINYyCKATh-
cH, a 3aTeM HANIPABIAETCH K OKBATO-
PV, 4TO0EI CHOBA HATPeThCH W IIOBTO-
PHTB BCE CHAYAJA.

B okeaHax CyIIecTBYeT cHcCTeMa
[IOBEPXHOCTHBIX Te4YeHHH, KOTOpLIe
3aBHCAT OT HANPABJIEHHUS IOCIOACTBYIONIUX BETPOB — IACCATOB M MYCCO-
HOB.

CoBMeCTHBIE JeliCTBHA BeTPOB, KOHBEKI U (lepeMeInuBaHue) 1 Bpale-
HEe BeMJ CO3AI0T CTPOHHYIO CHCTeMY OKeaHWYeCKUX TedeHHH, Hauboree
u3BecTHOe U3 Korophix Foasderpum (puc. 63). 9o Témmnoe TeueHue B AT-
JAHTHYECKOM OKeaHe, OHO HaumHAeTcad B MeKCHKaHCKOM 3aJiNBe, HMeer
nporskéEHocTs 6oaee 10 000 kM u focturaer ocrposa Hosas 3emus. Eciu
B3ATH CTOK BCEX PEK 3eMHOTO I1apa, To Beé paBHO OH Oyjier B 22 pasa MeHb-
IIe KOJIMYecTBa BOAEI, KoTopoe Hecér lombdherpum. TpyaHo nepeoneHuTh
ero sHaYeHUe AJA hopMHpoBaHuA KiumaTa B CeBepHOM nonymapuu. oss-
(bcTpUM MIPHHOCHT B CeBePHBIE MOPS 1oyt 45% BCero Temia, KOTOpoe OHM
moay4galor 3a rog. Oxua mums Hopeerus oborpesaercs lonbderpumonm Tak
sxe, KaK OT BoOGpaskaeMoil meuku, B Koropoil cxxuranocs 6s1 100 000 T
HedTu B MuEyTy! MODCKMe TeueHHUs COBEPHIAIOT HEYCTAHHYIO padory, me-
pemermusaa Muposoii okean. B peayasrare BoAa PasHbIX 4acTeil OKeaHOB
AMeeT CXOAHBIH MIM HE3HAYUTEJbHO DasIMYalomMUHCA CONeBOH cocTas.
Il MOpCKHMX oburaTerneil TedeHUs HECYT KODM TyAa, rae ero Her. Obora-
MEHHBIe HA TOBEPXHOCTH OKeaHa KUCJI0POAOM, TeYE€HHUS YHOCAT ero B Iiy-
OUHEI, JaBAA BO3MOMHOCTS ILIIMATE PEIOAM H APDYTUM OPraHU3MaM.

Mopckas Boga obiazaeT GONBIIOH yAeNbHOM TeNI0EMKOCTBIO. YAeNb-
Has TemmoémkocTs Boabl 4200 Ik /Kr:rpax. Takoe sHaUeHHWe YAeJbHOH
TEILIOBMKOCTH IIPHBOAUT K TOMY, YTO BOja, IOIVIOIIAsl COJIHEYHYIO d9Hep-
rUo, MeJJIeHHee HarpeBaeTcs U MeAJleHHee OXJIayKAaeTcs 10 CPaBHEHHIO ©
cymeit. BeaeacTeue pasHO#R yaenbHOM

TenJOEMKOCTH BOABLI W CYIIM HA MOpD-

wuss/ > BCNOMHHTE, uTO yReabHON TemA0- | cxpx moGeperkbAX BOSHWKAIOT MPHUAT-
EMKOCTLIO BellleCTBA& HasbIBACTCH HbIE ITPOX JiajHbIe BETPEl — GDHBI:I.

¢puanUecKas BeIWYWHA, PABHAS KO- Haxanimeasa H HAASKHO COXPaHAA

JIMYECTBY TEIJIOThI, KOTOpoe Heo0Xo- SHEPIHuIo, OKeaH BIAUSeT Ha GopMupo-

AMMO JUIsi HarpeBaHus 1 Kr Beme- BaHWe JBYX THIIOB KJIMMATA — KOHTH-

craa Ha 1°C. HeHTaJLHOro B Mopckoro. KonTuaeH-

___W_ Mhaea Il



TANBHBIA KAWMAT — 8TO CHJBHBIE
MOpPO3bl 3UMOM, MAJAIIEe COJHIE U
b6e3obnaunoe HeGO JIETOM, OH XapaK-
TepeH AJnA TIYOHHHBIX pailoHOB
cymu. Mopckoi KiuMaT — 3T0 mpo-
XJagHOE JIeTO U MArKas 8uMa, OH Xa-
pPaxTepeH and NpubperKHbBIX PaioHOB
cymri. Kaumar npubpeskHBIX erpal
CeBepHO# ATNAHTHUKYN B 3HAYUTENb-
HOHl Mepe OIpe/iesIAeTes TPeMs Tede-
HUAMU — TenaeiM lonsderpumom n
xonogaeiMu Jlabpagopekum u Boce-
TouHO-I'perNagcKuM TEYEHHAAMH.
OxeaH oOkaablBaeT He TOJBKO IVIO-
OanbHOE BIMSHME HA KJANMAT SeMJH,
HO W YIOpPaBAAEeT NOTroLoH B MECTHOM
MacmTabe.

BOAbI CYLIW. Bozsr cymu — 8T0 BOABI 038P, pek, 6OJIOT, JeIHUKOB, BOXO-
XPaHUINII, & TaK)Ke MoA3eMHble BoAbl. C HUMH BBl 3HAKOMHJIHCH B KypCe

reorpaduu, U TEM He MeHee X049eTcCsH
elé pa3 CKasaTh O HallleM YHUKAJIb-
HOM HAIWOHAJIBHOM JOCTOAHHH —
oszepe Baukain (puc. 64).

B Baiikan suagaer 336 pek, a Bei-
TeKaeT TOJLKO oJHa — AHrapa. 9To
camMoe KPYIIHOe IIPEeCHOBOIAHOE 03epO
mupa. Ero npospaunas M uyucras
BOJla COAEPIKUT OYeHL MAJTO MHHe-
DPaNbHEIX coyel — MeHbIme 100 mr /.
WU rakoin Boawml Baiikan comepikur
23 000 xm3. ITomaTHO, uro Bailikanx
TpebyeT GepesKHOTO W AeJIHKATHOTO
OTHOILIEHHA, TeM Goiee 4To mpobie-
Ma IPecHO# BOABI HOCUT I'100anbHbIT
Xapakrep.

KOTOpEIE HAXOAATCA TIOA NOBEPX-
HOCTBIO 3€MJIH, T. €. B TOJIIAX I'Op-
'HBIX [0OPOZlaX BePXHEH 9acTH 3eM-

l'opEBIE MOpOABI B 3aBHCHMOCTH
OT CIOCOOHOCTH IIPONMYCKATh BOXLY

Baitkan yauBuUTENIEH, H HeZApOM CH-
OMpAKH BeJMYAIOT ero He 03epoM,
a mopem. Boga npospauna HeoOBIKHO-
BEHHO, TAK UTO BHIHO CKBO3b HE€, KaK
CKBO3b BO3AYX; [BET Y Heé HEeKHO-
OMPIOBOBLII, IPUATHLIN AJIA HAC,
A.Yexos

j—

51 se sHal,

B CTUXAX JIH, B Ipo3e JIH,
HO nucaTh o Baiikane mano.
Bor oro,
03epo | He 03epo,

W HE KJAaJ, a Jopose KJaama.
Ilennres,
nnemercs
MOpe IIpecHoe —

HeT ero B Mupe 4uie.

C uem cpaBEUTL?
Paase Tonbko ¢ necHer,
ACHOI0, KaK CJIe3uIna.

C. Bacuaves

Meramup
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fLIBAIOT BOJONPOHHIIAEMbIe (HATIPHMED, IeCKH) ¥ BOAOYHOPHbIe (MIIHHbI I
KpHCTAJLIHYeCKHe IOopoAkl). Boasl, mpomejimne Yepes BOLONPOHMIaeMbIe
OPOJAKI, CKAIJIMBAIOTCA Ha IIy0uHe, 38/1epKuBasch TaM HaJl BOAOYIOPHBIM
cs10eM u 00pasys TeM CaMBIM BOJOHOCHBIE CJI0H. BEIXOZ TAKOrO CI0s Ha 10"
BePXHOCTB MBI HAOJI10/1a€M B BI/[€ POAHHKOB.

ToazeMHBIE BO/BI, 3aKJIOYEHHBIE MKy ABYMs BOAOHEIIDOHUIAEMbIMHU
CN0sIMH, HA3BIBAIOTCA APTe3HAHCKHMH.

T'nybuHHEBIE MTO3eMHEbIE BOALI, BEIXOAAIIHE HAPYKY OT MAarMaTH4ecKux
o4aros, 00pasyioT ropAdre MCTOYHMKM — rei3epbl, 0 KOTOPBIX MbI yiKe
VIOMHWHAJH B Ipe/isIyieM naparpadge.

IIpoxoas yepes pasJauYHbIe TOPHBIE IOPOALI, IO/I3€MHBIe BOABLI HEMHOTO
PACTBOPSIOT MX M BHIXOJAAT HA MOBEPXHOCTH B BH/Ie MHHEPAJIbHBIX HCTOY-
guroB. Hanbosee H3BeCTHRIMA TAKMME UCTOYHWKAMM B Halllel cTpaHe AB-
nasorcs merounuku Cesepuoro Kaskasa — cepuble Bopsl IlaTuropcka,
mEI09HOo-coeBhie BOABI ECCceHTYKOB, yriekuciasie Boanl Kuciosoacka,
JKeJIe3UCThie MAHepaJibHble BOALI JleneanoBo/cKa.

KAPCT. AHOMAJIbHOE TEMNNOBOE PACLUMPEHME BO/[bl. PacTBopenue
FOPHBIX OPOJi MPUPOAHLIMYA BOZAAMH HasbiBaeTCsA KapeToM. B ocHOBe Kap-
CTOBBIX ABJICHUH JIEIKUT XHEMHAYECKHH ITpoIece NpeBpalleHisa HepacTBOpH-
MBIX COJIeli YroJIbHOH KHCJOTHI — KapOoHATOB KalbOusA W Maraus B
pacTBOPEMEIE — I'MAPOKapOOHATHI:

CaCO, + H,0 + CO, = Ca(HCO,),,

IIponecc IpoMCXOAMUT O/ BIAMAHUEM YTIEeKHCJIOro rasa, KOTOPBIHA pac-
TBOpAETCA B BoJe, 00pa3yd yroJibHYIO KUCJIOTY!

H,0 + CO, <> H,CO;.
Ilox AeiiCcTBMEM MMEHHO 3TOH KHMCJIOTHI KapOOoHATHBIE IOPOALI (M3BECT-
gak CaCO; u gonomur CaCO, - MgCO;) nmpespamaioTes B ragpoxapbona-

Te1. B HTOre 06pa3yoTca KapcToBbii pejibed ¥ KapcTOBhIe Nelnephl.
B pesyabraTe 3xe o6paTHOrO Ipouecca:

Ca(HCO,), = CaCO, + H,0 + CO,

B Iemepax pacTyT CTAJAKTUTHI (C MOTOAKA BHU3) M CTAJArMHTHI (co nHA
BBEpX), UMeloHe (POPMY OrPOMHBIX 3aCTBIBIINX COCYJIEK (puc. 65).

Boaa umeer cnocofHOCTH K AHOMAJBHOMY TeNJIOBOMY PaCIIHPEHMIO.
Bee JXMAKOCTH, KaK U TBEpABIE Tejla, PACIIMPAIOTCA NPH HArPEBAHMH. Nx
06BbEMHOE pacIupeHre MOKHO Habn01aTh Ha CIeIyIONieM OUbITe.

NabGopatopHbii OnNbIT »
Hanonaum Koaby BOAOH W 3aKPOEM IPOOKOI CO BCTABJIEHHOW B Heé TPyO-
koii. Bynem HarpesaTh BoAy B Kosbe ¥ yBHAMM, 9TO BOAA HAYHET MOJHH-
MaTheA 1o TpyOKe. DTO MPOMCXOAUT IIOTOMY, 9TO XKHUJIKOCTh IPH Harpesa-
HHUH PACIINDAETCH.

/ 132 . . " | - Thasall




Puc. 65. Kapcroeas newepa co cranaktutamu 1 cranarmuramu

Tensnosoe paciupenne XUAKOCTH 00BACHASTCS YBeIUUeHHEM CPEHUX
PaCCTOAHUN MEMAY MONOKEHHAMYU PABHOBECHHA €6 MOJEKYJT.

Bcee sxuakocTn 10CTATOYHO PABHOMEDHO PACIIHDAIOTCH C HOBHIINEHAEM
remneparypsl. Uckmouenne cocrapaser Boja. Boja pacmupserca TOIbKO
npu HarpesaHuH cBeiiie +4°C. [Ipu sarpesarsuu ot 0 go +4°C oHa cikuMa-
ercd. Ilpu sarom eé o6bEéM yMeHbIIAeTCs, a MJIOTHOCTH YBEJIWYMBAETCH.
Hawubonemyio naoTHOCTh Boga umeer npu +4°C.,

Ilox peiicTBMeM CONHEYHBIX Jiydeil BepXHHE CJIOM BOJALI HAI'DEBAIOTCH,
NpearnoIoxuMm, Ao reMmuepatypsl +2°C. I1noTHOCTE BOABI B 3TOM cJioe 60ib-
e, 9eM B cJioe, JIedKalleM HuXe H uMmeiomeM remuepatypy 0°C. Harperasa
BO/la onyckaerca BEM3. E€ Mecro sannmMaer Boja, uMelomas 6ojiee HUBKYIO
remmepatypy. Takum o6pasom, MpOMCXOIMT HeNpPEPLIBHAS CMEHA CJIO&B
BOJABI ¥ DABHOMEPHOE IpOorpeBaHHe Bceil eé Toamu. Ito 6yaer mpoMcxo-
AXTH, IOKa TeMIIepaTypa BOJbI He CTaHeT paBHOM +4°C.

IIpn nanpHelilneM HArpeBaAHHMM BepXHHUE CIOM CTAHOBATCH MEHEee IJIoT-
HBIMH H ocTaioTcd BBepXy. [loaromy Gospinne TOJIIA BOASI IPOrPEBAIOTCH
6eicTpo aume Ko +4°C (mauboablnas MAOTHOCTB), AajbHEHIIee nporpesa-
HUEe HIPKHUX CJI0EB uiéT Mepnenno. OxnamaeHne Bogsl a0 +4°C npoucxo-
AuT GHICTPO, a AajbHeiIIee OXJaMACHHE 3aMEJIAETCH. ITO NPUBOLUT K
TOMY, 9TO BOAOEMBI, HAYHHAS C HEKOTOPOH IVIyOMHEBI, HMEIOT TEMIEPATYDY
+2—3°C. Jlaske 3umoii Bojla B BOZOEMAX He IpoMep3aeT J0 AHa. BepxHue,
Gosiee Xos0AHBIE, CJIOM BOALI ONYCKAKOTCA BHHU3, a TEILIble 3aHMMAIOT WX
MecTo. Takoe nepemenienue MPOUCXOAUT A0 TeX MOP, HOKA TeMIEpaTypa
Bozbl He craHer +4°C. Ilpu nansueiiniem oxaa /ieHUM BepXHEE CIOH He Gy-
AVT ONYCKATHECHA BHU3 U IIOCTENEHHO BAMED3HYT.

Jra 0cOGEeHHOCTh TEIJIOBOr0 pac-

IIAPpeHHA BOABI MMeeT OYeHbL 00Jib-

moe 3HaYeHHe IaA (POpMHDPOBAHHUA Cnepylommuii,  3aKJIOYHTEIbHBIH
KJIAMATa 3eMJIH, TAK Kak bOJbInas naparpadg 3Toit riaBel GyeT mOCBH-
JACTh IOBEPXHOCTH HAIIEH ILJIaHeThI méH Bo3AymIHOM obojouxe 3emau —
NOKPBITA BOJOH. arMocdepe. >

h
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© Bbi 3Haete

cocras ruapocdepbl
yTO npeacragnser coboi Muposoi okeaH

COCTaB M LBET OKeaHWYECKOW H MOPCKOH BOAbI
Kakue BbIBalOT NbAibl B OKeaHax U MOPAX W YTO Takoe aicbepr

4

»

4

14

} Kakue GbiBaOT BOJIHDI
} PONb MOPCKMX TEYEeHHIH B (hOPMHUPOBaHHK KnWMaTa
P 4TO BKAIOYAET B CeDA NOHATUE «BOAbI CYLUW»

p

YTO TaKoe KapcT M B UEM 3aKJIIOYaeTCs aHoMasnbHoe TennoBoe pacliMpeHve
BOAbI

p Oatb onpegeneHusas OCHOBHbIX OﬁbEKTOB, BXOAAWKX B NOHATHUA «MHDOBOI:I
OKeaH» U «BOoAbl CyLLH»

p OBDBACHWUTB, HTO TAKOE OKEeaHWUECKOe U MaTeEPUKOBOE NONYLIAPHA, NPOAEMOH-
CTPUPOBATh 3TO Ha KapTe unu rmobyce

B OXapakKTepri3osaTtb XAUMHUYECKHH COCTaB U LueeT BOAbl OKEAHOB M Mopeﬁ, npu-
BECTU NPHMEPbI MOPEH C BOAOH Pa3HOW CTENeHW CONEHOCTH

) Ha npumepe lonbdcTprMma nokasaTb, Kak OKeaH BAMAeT Ha (hopMHpOBaHWe
KAWMaTta CTpaH, BA0Nb Heperos KOTOpbIX 3TO TeYeHHe NPOXoAUT

p HaseaTb UCTOYHWKH, B BUOE KOTOPbIX NOA3€MHbIe BOAbl BbIXOAAT Ha NOBEPX-
HOCTb

© BbinonHute 3afaHMs

1. O6bsacHUTe, Kakas BOJAa Ha3blBAETCA XMMHWYECKM CBA3AHHOH, Kakaa — Kpu-
crannuyeckoin. MNpusegure npuMepbl KPUCTANNOTUAPATOB.

2. OnvwuTe KPyrosopoT BOAbI B NPUPOAE W Er0 3HAYEHHE ANA XKUBOH U HEXH-
BOW NpHpoOAbI.

3. MNpuBeauTe NpUMeps! HETUNMUHBIX MOpel Ha 3emne. B uém nx ocobeHHocTb?
4. Jlaiite xapakTepHCTHKY CBOHWCTB MOPCKOMW W OKEaHW4YEeCKOKW BOAb!.

5. CchopmynupyiTe, 4TO Takoe BOMHA, WTHAb, 3bi0b, NPUOBOK, NPUAKBLI W OTIU-
Bbl. Kakue W3 nepeyncneHHbiX ABNEHWW ONWCHIBAIOTCA B CTUXOTBOPEHHMM
M. KO. NlepmoHToBa «[Mapyc»?

6. MNpuBearTe NpMMEPbI XONOAHbBIX U TENNbIX TEUEHHH, NOKAXKKUTE UX POJIb B XKH3-
HW NPHOPEXKHbIX CTPaH.

7. MepeuncnuTe BOAbI CYLUH, KOTOPbIE Bbl 3HAETE, OOBACHUTE, YTO TAKOE KapCT 1
B 4EM 3aK/o4aeTca aHoManbHOE TEN0BOE pacllWpeHue Boabl.




| KO>HbiH OkeaH — naTbii okeaH Ha 3emne. 2. Capraccoso MOpe — 3arafgKa npu-
poapl. 3. Mops-osépa Ha 3emne (MépTeoe, Kacnuiickoe, Apansckoe). 4. Kapcro-
Bbie newepbl 8 Poccuu. 5. Mopckas Tema & nuteparype M UCKyccTee.

§ 17. AtMmocdepa

cTBOBaHWe achqpﬁpuom,nasmum W CKOHCTPYMPOBABLLIETO NeEPE '; GET:

MeTp. :

2. U3 kypca 6Honomu U U3 cOBCTBEHHBIX HAaBMOAEHUH npn!eﬂ'ﬂ’e npumpu
KaK )XMBOTHbIE MOTYT NpeAcKasbiBatb NOroay.

3. BenomuuTe n onuwmrte npuHuMn pabotbl 6apo
Tpa, NncUxpomeTpa.

mpnﬂe-

CTPOEHME ATMOC®EPDI. OT K0OCMHYECKOT0 TPOCTPAHCTBA, IIPOHMA3AHHOTO
MOII{HBIM, IyOUTeNbHBIM JJIA BCErO JKUBOTO M3JYYeHUEeM, HAIIY IJIAHEeTY
samumaer rasosas obonouxka — armocthepa (or zpew. atmés — map m
sphdira — map).

Armocdepa — 3TO BO3AYIIHAS (rasosasn) obonouka 3emanm, Wﬂpﬂ
meuaucaaoﬁaemmmem ¥ BPAIAIOMIAACA C Hell KaK eJHHOe
neJsoe.

B armocdepe Buiessior: Tponocdepy (zo 18 kM), erparocdepy (go 50 KM),
mesochepy (10 80 kM) 1 TepMocepy, HOCTENEHHO MePeXOAAITVIO B KOCMH-
yecKoe npocrpascTBo (puc. 66).

Oxono 90% Bceit macchr armocdepsl npuxoauTcs Ha Tpomocdepy. Eé
BBICOTA HAJ 2KBaTopoM Ao 18 kM, a B moaApHEIX obmxactax — 8—10 kM.
Temmneparypa B Tponmocdepe MOHHKAETCHA C BHICOTOH B cpefHeM Ha 6°C Ha
Kay /eIl KuiioMeTp. B Helt cocpenoTouen Bech BOASHON nap, obpasyiores
obnaka ¥ BeinasawT ocanku. MMenso B Tpomocdepe cocpefoToueHa BCs
SKUBHE IIAHETHI.

IInorHOCTE BO3AYXA M aBieHHE B cTpaTocdepe He3HAUNTENLHLI. Pas-
PEeXeHHBIH BO3/lyX COCTOMT M3 TeX Ke rasos, 4To ¥ Tpomnocdepa. B meso-
cepe mroTHOCTH Bosayxa B 200 pas mensie, ueM B Tpomocdepe. Brime
Heé pacloJioskeHa TepMocdepa, KoTopas MOJYYNIa CBOE HA3BAHME 3a CUET

T — re— ey
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CHAHHE

TS

200 km

Honocdepa

Puc. 66. Crpoenne
armocdepbi

|
|
|

BBICOKOH TeMIiepaTypsl (0Ha gocruraer ot 200 K
no 1000 K). B tepmochepe HET MOJEKYJ, TAK
kaK obpasyomue armochepy rasbl HaXONATCH
B Hell B BHJe OTJAeNbHBIX ATOMOB, KOTOpLIE He-
MeJIJIeHHO TIPEeBPAaNaTCA B 3apAKeHHBIe YaCTH-
OBl — WOHBI B Pe3yJLTaTe TOro, 4TO OT HUX OT-
PHIBAIOTCA 2J€KTPOHBI NOJ JeficTBHEM KOPOTKO-
BOJIHOBOHM coJyiHeuHO# paguanmuu. IToatomy aty
yacTh TepMocdeps! Ha3BIBAIOT HOHOCHhEPOoI B OT-
JAuYme OT JPYroH, BHEIIHeH e€ 4acTH — DBK30-
cdepsi, e ra3 CHJILHO Pa3perkeH U OTKYAa UAET
yTeuKa ero YacTHIl B MeXXIJIaHeTHOe NPOCTPaH-
ctBO. Jlnsa nonocdepsl XapaKTepHa BHICOKAA HA-
2IeKTPHU30BAHHOCTE M CIOCOOHOCTE OTPaYKaTh,
KaK OT 3epKaJia, JJIAHHLIE H CPelHHEe PaUOBOJI-
gel. B HoHOChepe BO3HMKAKT NOJsAPHEIE (ceBep-
Hbie) CASTHUAS, 2 TAKIKE MOIIHLIe dJIEKTPHYeCKUe
TOKH, KOTOphI€ BBISHIBAIOT HADYIIEHHE MAIrHHUT-
HOTO I10JIf 3eMJIH.

Ilonapuoe (ceBepHOE) CHAHHE — ONTHYE-
CKOe ABJeHHe B noHOchepe, cBeYeHHe HOHOB
noj JeMcTBMEM 3apAYKeHHBIX YaCTHI, JeTd-

mux or Connna.

COCTAB BO3AYXA. Emé B xonre XVIII 8. A. Jla-
Byasbe YCTAHOBWJ, YTO BO3AYX — CMeCh raso-
obpasHbIX BemecTB: azoTa N, (Ha ero 010 npu-
xopures 4/, obbéma BosAyxa) m xmcaopona O,
(c obbémEON moseit '/;). B nanpHeidimem mnpej-
CTABJIEHUSA O COCTABe BO3JyXa OLLIH YyTOYHEHHI.
B macrosamiee BpeMA pPas3qHYaloOT HNOCTOSAHHEIE,
nepeMeHHBIe H CJIy4aliHble COCTaBHBIE YacTH
BO3AYXA.

IlocTossHHLIE COCTABHBLIE YacTH BO3AyXa
(rabsn. 6) — aTO asoT, KHUCIOPOJA K BIaropoaHbIe
rassl (B mepByio ouepenb apro). Copep:xanue HX
B Tponocgepe NIOCTOAHHO.

IlepeMeHHBIE COCTABHBEIE YACTH BO3JlyXa —
270 yraekucasii ras (okoso 0,003% mo o6sémy),
BOJSHEBIE apkl ¥ 030H (okouso 0,00004% 1o 06s-

émy). Cotepskanue UX MOYKET CHILHO H3MEHATHCHA B BABUCHMMOCTH OT IIPH-
POAHBIX ¥ AHTPOIOTEHHBIX YCJIOBHH.

Y o .
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Tasmmria 6
NOCTOAHHbIE COCTABHbBIE HACTH BO3YXA

oo Copepxanue rasa (%)
no obvémy no Macce
Aszor (N,) 78,08 75,51
Kncropoz (0,) 20,95 | 23,15
Apros (Ar) _ 0,93 1,28
Tenuii (He) 0,00182 0,00125
Heox (Ne) ' 0,00053 0,00007
—_— - i — |
| Kpunros (Kr) . 0,00012 0,00029

K cayuaiiHbIM COCTABHBIM 9acTAM BO3AYXA OTHOCAT MbLIb, MUKPOOpra-
HUBMBI, NBLILIY DACTEHHUH, Ca)Ky, menes, KPUCTAJIINKH JbAA ¥ MODPCKOMH
COJIU, HEKOTOPBIE I'asbl, B TOM YHUCJe U Te, KOTOPbie 06pasyioT KUCJIOTHBIe
JoxAU (OKCHAKI Cephl ¥ 430T4a), U T, /.

O30HOBBIE [1biPbl U MAPHUKOBbIW 3®®EKT. Ha Bricore 20—25 KM pac-
TI0JIOXKEeH O30HOBBIH CJIOH, IAMUIIAIOINNN 3eMIII0 0T YIbBTPadHoIeTOBOTO
nanyderus Connna. Ero 6osiee TOYHO ¥ 3HAYNMO HAZBIBAIOT O30HOBEIM M-
TOM IUTaHETHl. B HacTofAmee BpeMsi BOZHHKJIA YIpo3a paspylleHHus 3TOTo
IATA, ¥ B NIepPBYI0 OuYepeAsb HOJ AeHCTBUEM COZEPIKAIUX XJIOD COoeduHe-
HAH — (peoHOB. OTH COEJHHEHUA HCIONL3YIOTCA B XOJMOMMIBHEIX yCTa-
HOBKAaX M aspo30JIbHBIX VHAKOBKax (B 0alloOHYMKAEX C Ae3040paHTaMH
u T. 1.). UcToHYeHMe 030HOBOTO CJIOS Ha3bIBAETCA 030HOBOM Apipoii. Kakx
oHa obpasyercsa? B BepXHHUX ciosx arMochepsl Moaerkyibl GpeoHOB moma-
JaloT IOJ BO3NeMCTBHE KOCMHYECKHX JIyuell, B pe3yJbTaTe 4Yero M3 HHUX
oceoboxgaercsa xiaop. OH coeilmHAETCA C O30HOM, 4 3aTEM 9TO COeJHHEeHUE
BHOBE paspyllaercs, OJHAKO B JaHHOM ciyudae obpasyerca He 030H O, u
xsop Cl, a kuenopon O, 1 xnop Cl. OcBoboguBIIMiiCH XJIOP TYT e COeau-
HAETCHA C HOBOH MOJIEKYJIOH 030HA, 34Te€M [PEBpAIlacT €ro B KHCIOPOX
u 1. a. llogcunrano, uro 1 arom xnopa mosker paspymuTts 100 000 moxe-
KyJ 030HA. JTOT IPOLecC NHTEHCUBHEE BCErO MPOMCXONUT HaJ AHTAPDKTH-
0¥, oTKyAa o0e/JHEHHEINA 030HOM BO3AYX PACIHPOCTPAHAETCSA IO BCeH ILia-
HeTe, & BMeCTO HEero MoCTymaeT HOPMAJbHBIA Bo3Ayx. Tak AHTapxTHma
npegpanaeTcsa B CB0eo0pasHbIil XUMUYECKHI 3aB0OM, HA KOTOPOM roJi 3a ro-
AOM VHUYTOKAETCH 030HOBBIN mMUT muaHeTwl. Cefiuac GOMBIIHHECTBO IPO-
MBIIIJIEHHBIX CTPaH NPEeKPAaTUIH BREINYCK (DDEOHOB, 3aMEHHMEB X JAPYTHMH
semecrsamu. Ho yuénble moacumranm, 4TO MMelOIquiics B aTMocdepe
samac (peoxoB Gyzer emié B Teuyenue 100 jieT paspymarTs 030HOBHI CIIOiH
Semum.
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Ipyras He MeHee BaxkHasa npobiema, cBA3aHHAS C COCTABOM aTMoche-
PHI, Ha3LIBAETCA NAPHHKOBBIM 3(hdeKToM HIH ATMOCHEDHLIM TEILTHYHBIM
aderrom. IToT a(hdhEKT BEIZBAH COLEPIKAHNEM B aTMochepe yITIeKHuCIoro
rasa, BOASIHOTO I1apa, METAHA U APYTIHUX IIpuMeceil, KOTophle 00Ja1aoT yian-
BHTEJBHOM cIOCOOHOCTLIO IPONYCKATE CKBO3E cefa COMHeYHBIH CBeT | 3a-
IEP’KHUBATE TEIUIOBOE H3NVYeHHe, HMCXOAAINee OT 3eMHOHM IIOBEPXHOCTH.
B pesyiisTaTe HabiogaeTcs NOCTeNeHHOE [IOTeINJIeHHe KJIMMATA Ha Hallmei
nnasere. Tak, 3a nepuoa ¢ 1906 no 2005 r. cpenHaa TeMneparypa 3eMiIu
moBeiciiack Ha 0,74°C, B Hamm gHU 1o vike cocraBaser 1°C, a k 2020 r.
moxeT gocturayTts 2,2—2,5°C, Kakux nmocaefcTBHHA 3IAATE 0T 3TOr0 ad-
dexra? B nepsyo ouepens 3To HoBblIneHHe ypoBHA MHpPOBOro oxeana H,
Ce/I0BATEILHO, 3aTOIUIeHHe NPHOPEKHBIX pPA0OHOB MOped M OKeaHoB,
a TAK)Ke H3MEeHEeHHe IPUPOJAHBIX U KIMMATHYeCKHUX 30H Ha 3eMHOM IiIape.

IIpeacraBienne o napHAKOBOM s(@erTe AAéT CIeIVIOMUN OpHMep.
Eciu B »KapKU#l MOJJeHbL CECTh B ABTOMOOHJIbL, IIPOCTOABINMMA XOTA OBl
10—15 MUHYT HA COJIHIIE C 3aKPBITHIMHE ABEPAMH, TO HA COOCTBEHHOM OIIhi-
Te MOYKHO OIIYTHThH, KAK PASHUTCA TeMIEepPATYPAa CHAPYKH M BHYTPH CAJI0-
Ha. Bcé feso B ToM, 94TO CTEKJIA ABTOMOOHWIIA MMEIOT PA3JINYHYIO IIDOHHTIAe-
MOCTS JIJIf Jy9eid BUJUMOTO CBeTa W HHQpPaKpPACHBIX JIydeHd, I03TOMY B HEM
3HAYUTEJILHO IOBLIIIAETCS TeMIIepaTypa.

MOroAdA U KJIMMAT. C paseuTHEeM LMBHJIH3AIMY 3aBHCHMOCTS JIIOAEH oT
MOTOABI HE YMEHBIIAETCSH, & TOJNbKO YBeJIW4YHMBAETCH, IPHYEM (pusuuecKHu
4eJIOBeK cTaJs Dojiee YYBCTBUATENBHBIM K €€ H3MEeHECHUAM,

{Iomgdﬁ Ha3bIBAETCH COCTORHME aTMocheps! (a Tounee — Tpomocde-
DBI) B JAHHOH MECTHOCTH U B IAHHOE BDEMSH.

B ocHOBHOM norojia onpenensieTcsi TeMOEepPaTypoi Bosayxa, arMmochep-
HBEIM JaBIeHHEM, Npeol/ajailliM HanpaBJeHMEM M CKOPOCTHIO BeTpa,
BIAKHOCTBIO BO3AyXa, 00JIAUHOCTELIO K OCaJKaMM.

Jlns onucaHUA TOrO, KAK H3MEHAETCA COCTOSITHHE aTMOoc(hephl Ha IMPOTH-
FHEeHHUH IMPOAOJIAHTEIBHOT'O BpeMeHH, HCIIOJIB3YVKOT IOHATHE KJIHMAT, KOTO~
poe BBEJ B HaYKy ApeBHerpedecKuil acrponom I'unndpx (ox. 180/190 —
125 r. 1o H. 3.) GoJee 2 THICAY JET HABA.

Kaumar — 3T0 MHOrOJIeTHHMH pPeRXHM IOIOJBI, *xapaxﬂ'epmﬂﬁ st
Kanoﬁ -1ub0 MECTHOCTH. P

=

Kaumar oTAenbHEIX PErHOHOB 3eMJIH 3aBHCHT OT HX reorpa@uyeckoro
HOJIOKEHHH, MOPCKHUX Te4YeHHMH, peabeda M BbICOTHI HaJi YPOBHEM MOPSH.
Temmeparypa Bo3AyXxa MEPHOAHYECKH U3MEHAETCH B TeUeHHE CYTOK K B Te-
YeHHe roja. OT JKBATOpa K NOJIKCaAM aMIJIMTYIAbl CYTOYHBIX ROJIBﬁ&HHﬁ
Temoeparyp voniBatoT. Ilpu aTroM pasMax ux B npubpesKHBIX palloHAX HH-
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xe, yeMm B raybune cymmu. Kak Bul snaere, aToT (hakTop ompegensieT THI
KIHMAaTa — MOPCKOI'0 WJIM KOHTHHEHTAJILHOTO.

Kaxasle cyTku Bo Bcém Mupe nposoautcs Gosee 100 000 mabmoaesuii
3a IOrooi y mopepxHocTH 3emiu u 6osee 11 000 — 3a eé cocrogaHeM B
BEPXHHUX Cca0AX arMochepnl. Crexenne 3a morojgoi ocymectsiasoT 9000
HA3eMHBIX CTAHIHI{, KOTOPEIe HOMYy9aoT HHMPOPMAIIUIO ¢ TIOMOINLIO TPHGO-
POB, YCTAHOBJIEHHBIX H& CAMOJIETAX, HAYYHBIX KOpabiiAx, MeTeopoJorude-
CKHX 30HAaX, cnyTHUKax. KoopauuaropoM fesaTebHOCTH METEOpOJIornde-
CKHX cay0 pasHbIX cTpaH siBjasgercs BceMupHas MeTeoposiornyeckas op-

raHu3anusa — CHeNHaJIU3UPOBAHHOE MEKIIPABATEILCTBEHHOE YUPeKIeHHe
OOH.

ATMOC®EPHOE AABJIEHME. OganM U3 onpeied0IUX MOKa3aTeei 1mo-
roAbl ABJIAETCH aTMOC(epHOoe JaBIeHHe,

ArmocdepHoe faBjeHHe — 3TO JaBJIeHEE, OKA3hIBAEMOe mmtm Ha
HOBEPXHOCTE 3eMJIH.

Paccunrare ero Taxk, Kak PACCYUTHIBAIOT AaBIE€HHE KHUAKOCTH HA JHO
cocyna, HeBOBMOXKHO, IOCKOJBKY ILJIOTHOCTE aTMochepbl 3aMeTHO U3MeH -
ercA ¢ BeicoToi. [ToaTomy aTmocdepHoe gaBieHHe GLLIO ONPEEIEHO 3KC-
nepuMeHTaibHO. B 1647 r. ero uamepun urancaHcKUil GU3HK B MaTeMa-
THK 9. Toppuywénnu (1608—1647). OH 3amoNHEUI PTYTHIO 3ANASHHYIO C
OJHOTO KOHILA TPYOKY NNMHOME 1 M U, 3aKPHIB APYToil KOHEN TpyOKu, nepe-
BEPHYJI €€ U OIMYCTHJI B COCYZ ¢ pryThio (puc. 67). Ilocse Toro Kax aToT Ko-
Hell TPYOKM OTKDBIIM, YACTh DTYTH BBLIMJIACH, a BBICOTA OCTABIIErOCH
crosnba pryTy oxkazanack pasHo# 760 mM. Takum obpasom, armochepHoe
AaBJeHUe 0Ka3ajoch paBHBIM 760 MM pryTHOrO cTOJI0a — 9TO HOPMAJBHOE
atmoctepnoe nasiaenue. C Tex nop eMHUIEH AaBIeHAA CIATAETCHA 1 MM
pryrtHOoro cronba (1 MM pT. CT.), 3TO BHECHCTEM-
Has eguanna. B CH egununeit faBieHud, B TOM
gqucjie M aTrMocepHOro, ABAAeTcA 1 macKalb
(1 IIa = 1 H/m?). CooTHOmEHNE MEXAY OTUMHU
eIMHHOAMH TakoBo: 1 Mm prt. cr. = 133,3 Ila;
1IIa = 0,75 MM pr. cT. B nackansax HopmansHOe
armochepHoe Aasrerue pasHo 101 300 Ila, niau
npumepno 105 I1a.

Hns naMepeHEusa aTMOC(epHOro AaBjIeHuA HC-
IOAB3YVIOT NpHOGOpP, HA3BIBAEMBIH GapoMeTpoM.
HocTaTo4HO TOYHEIM, HO HEYAOOHLIM B obparme-
HHH ABJIAETCA PTYTHBIA Oapomerp, momoOHBIR Puc. 67. Onbir 3. Toppu-
TpyGKe ¢ PTYTBIO, KOTOPYIO MCIOML30Ba TOPPH- 4ennu o uamepesmio
gennun. Eenu k aToi TpybKe NpUKpenuTs KAy, arMochepHOro AaeneHus




Bricoxkoe naBnenue

Puc. 69. Cxema 06pazo-
BaHHA: @ — UMK/IOHE;
6 — aHTHUMKNOHA

uukixoHs! (puc. 696). B

NpOrpajiyupoOBaHHY B MHJLIMMeTpax, TO IO
BEICOTE CTOJI0A PTYTH MOXKHO CYAUTh O 3HAYEHHH
aT™MocdepHOro gasieHus. MeHee TOUHBIM, HO 60~
Jee ynoOHBIM B HCIIONB30BAHUY ABJISETCA METAJ-
nTuUYecKuil 6apoMeTp, KOTOPHIM Ha3LIBAIOT aHEPO-
un (puc. 68).

BETEP. UameHeHNeM IaBIC€HHUA TaKKe OOBACHA-
eTcs nmepeMelieHue Bo3nyxa. Boamyx aBukercs
HENpPEepLIBHO: OH IMONHMMAETCH MJIHA ONYCKAaeTCH
(BocxoasAmee WM HHUCXOAAINEe [IBHXKeHHE),
a TaKiKe MepeMeIIaeTcsd B I'OPHA30OHTANBHOM Ha-
npaBJeHuH, 06pa3ysa Berep.

B 3aMKHyTOH 00IacTM NOHMIKEHHOrO JaBie-
HUA BO3AYX VCTPEMIIAETCH K LEeHTPY, OTKJIOHA-
fAck Brupaso B CeBepHOM MOJYHIADUH H BJIEBO —
B IO:xuHOM. ObpasyioTes BOCXOAAIIHAE BUXPH —
uukaousl (puc. 69a). OHM OCHOBHON HCTOUYHHUK
BJIATH, KOTOpyIo arMocdepa Bo3BpamiaeT Ha 3eM-
JII0 B BUJE JOMKAA U cHera. 9To IPOMCXOAHAT IO~
TOMY, UTO TEILIEIE ¥ XOJOAHLIEe BO3AYIIHbIE Mac-
chl NUKJOHA ABHIKYTCHA IIO Kpyry, obpasysa ar-
mocdepHbie GPOHTHI — MPAHMUIY Pasjelia Mexay
HUMH. XOJOZHBIA BO3JYX, BCTpPeYasich C Té-
JIBIM, OKA3LIBAETCH BHM3Y, BBITECHAA TEIJILIA
BO3AYyX HaBepx. TEénnabiii BO3JYX TECHHT XOIOJ-
HBII ¥ DOJHAMAeTCH HAJl HUM 10 TMHUK pasjena.
B 3aBHMCHMOCTH OT «nobeAbl» TOro MJIH APYroro
BO3/IYXa PA3IMUYaioT TEIJIkIe W XOJOXHBIE ATMO-
chepHBIe (DPOHTHI.

B szamxayTO# 00JIaCTH MOBBIIEHHOTO JaBlie-
HuA (POPMUPYIOTCA HUCXOAANIAE BUXPH — aHTH-
HUX yeJIOBUi ana o0pasoBaHUA aTMOC(pepHBIX

()pPOHTOB HET, TAK KAK BO3AYX ONYCKAETCA X PACTEKAeTCs B CTOPOHBI.
Berep xapakTepusyeTca CKOPOCTBIO, CHIOH 1 HanpasaeHuem. CxopocTh

BeTpa H3MepseTcA B MeTpax B CeKYHAY (M/c) wiun bannax mxans Bogopra

(1 6axn — oxkoso 2 m/c). Hanpasienue BeTpa onpeensercs TOi CTOPOHOM

Betep, serep! Trut Mmoryu,

Te1 rousems cTan TV,

Thr! BOMHYEITH CHHE MOpe,

Bcerooay Beelis Ha npocTope...
A. IMTywxun

TFOPHU30HTA, C KOTOPOH AyeT BeTep (I0JKHBIM,
JOTO-BOCTOUYHBIA, CEBEPHBIA U T. 1.).
CuibHBIe BeTphI OOBIYHO CBS3AHEI ¢ ATMO-
chepubiMu (ppoHTaMH. OHH CDPHIBAIOT KPbI-
¥, BLIBOPAYHMBAIT ¢ KOPHEM JepeBbi,
OTIACHBI [IJIA CAMOJIETOB U elé Dojiee omacHsbl
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Ha MOP#X, I'le BEI3EIBAIOT OIPOMHBIE BOJIHBI, CIIO-
coOHEBIe NOTOMUTE KOopabuu,

CamMelie cHIbHBIE ¥ ONACHBIE IUKJIOHBI — 3TO
raidynsl (puc. 70a). Berep nocruraer ckopocTH
90—110 m/c u obragaeT orpoMHOR sHEpruei —
B MOJIMMJLIHOHA pas fosbllle TOH, KoTopasd Bhljie-
JMJiach IPH B3PbIBe aTOMHOM G0MOLI, cOpolien-
HOH Ha XUPOCHUMY.

Jlerom moxxHO HabaOAATE HEGOILIINE 10 Pa3-
mepy (50—450 M B nuamerpe) CHABHBIE BUXPH,
KOTOPEIe CIIYCKAIOTCA U3 IPO30BOro obaka Jo ca-
MO# MOBEpPXHOCTH 3eMJIH B BHJE cTosiba MiIHd py-
KaBa, — 9T0 cMepd (puc. 706). B Bepxreit gacTu
OH BOPOHKO000pPAa3HO pacHIMpseTcd H CIAUBACTC ¢
obmaxom. Korga cmMepu AocTUTAET MOBEPXHOCTH
3eMJIH, TO ero HHKHAA YacCTh TOM(E CTAHOBHTCH
IIOXO0Kell Ha BOPOHKY. BricoTa cmepua 6siBaer 10
1,5 kM, a ckopocers — a0 300 m/c. Bosaukaior
CMepYH NpH HeoOBIYHO PEe3KOM [aJeHUH TeMIle-
PaTypPHI BO3YyXa B 3aBUCHMOCTH OT BBICOTHI, BO3-
AYX B 9TOM cJIy4ae OBICTPO IOZHHEMAETCS BBEPX U
BaKpYYMBAETCH [0 cnupanan. Boasmas PasHMIa Puc. 70. Tasicby (a)
JAaBJICHHS CHADYIKH H BHYTPH cMep4Ya AeHCTBYeT H cmepy (6)

KaKk 3acachlBalOlasd CHJIA, KOTOpas IOIVIOIIaeT

BCE HA CBOEM NYTH: JOMA& M JKeJIe3HOJOPOKHLIE

BArOHBI, JKUBOTHBIX M JIIOAel, BOAy M3 BOJOEMOB H T. . U3BeCcTHEI ciiyuan,
KOTjla JaJieKo OT MecTa BO3HMKHOBEHHMSA CMepda BBINANANHA H3 00JIaKO0B
pbiObl, JATYIIKK W Aa)ke cepeOpAHBIE MOHETHI, 3aXBaUueHHBIE CMEpUYeM W3
cTapMHHOrO KJajaa. Exeronno or cmepueil, sanpumep B CeBepHoil AMepuke
(raMm oHM OmiBaloT HamboJiee 9ACTO M HA3BLIBAIOT TOPHAA0), IMOrMOAIOT MO
400 yenoBeK.

BNAXKHOCTb BO3AYXA. 9TOT HOKasaTe /b NOTOALl XapaKTEepH3YEeTCH CO-
Jdep:xaHHueM BOAAHOIO mapa B BO3JlyXe.

AbconrorEas BAaKHOCTS (p) — 9TO MJIOTHOCTE BOAAHOIO napa, cojep-
YKalllerocdA B BO3AyXe, MJIH Macca BOAAHOIO napa B 1 Ms BO3nyXa.

Enmauna abcomoTHOH BaaMHocTu — Kr/m3. OrHOmeHHe abconmor-
HOHM BJAMXHOCTH (p) K IUIOTHOCTH HACHIIEHHOro BOAsSHOro mapa (p,)
IpH AaHHOM TeMIepaType HA3LIBAeTCH OTHOCHTEJIbLHOH BJIAMHOCTHIO (():
©=p/pg*100%.

3HaYeHMe MJIOTHOCTH HACBHILEHHOTO BOAAHOIO Tapa ITPH TOW WM MHOI
TeMHOEpPATypPe BO3AYXa METEOPOJIOTH OMPEAENIAT IO CHeUualbHBIM Ta0IH-
mam.
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YemMm Oonbore OTHOCUTENIBHAA BJIAXKHOCTE BO3-
Avxa, TeMm Oiamixke CONEpIKAINMIICHA B HEM IIap K
coCcTOAHMIO HacklmeHuda. Tak, mociae JoKASA OT-
HOCHUTEJIbHAA BJIAMKHOCTEL BO3AVXa OLIBaeT OueHsb
BEICOKOM ¥ mopo# pasHa 100% . B aTom ciyuae
nap, Coaep:Kaluiica B BO3AyXe, ABJIAETCS HACKI-
e 3 IIeHHBIM.

Puc. 71,9&_-,{.- - C BAAXKHOCTBLIO BO3AYXa CBA3AHO TAKOE IMPH-
' i POAHOE sIBJIeHNE, KaK BhINIaZeHue pockl (puc. 71).

3Bé31sl MEPKHYT M racHyT. B orse obnaka.
Benslii nap mo ayraM paccTUIgaeTCH.
Ilo sepranbHOi BOe, 110 KYCTAM JO3HAKA
OT 3apu anbIi CBET pA3TUBAETCH.
Ipemaer uyTkuil KaMmpim, THIOE — 0esiioabe BOKPYT.
YyTE NPUMETHA TDONHHKA POCHCTAA.
Kycr 3ajesems miedyoM — Ha Ao Tebe BApYT
C nuctees OpruisHeT poca cepebpucrasn.
H. HHurkumun

IIpeanonoxum, aTo aGCONOTHASA BIAKHOCTh BO3AYXAa IPH TEMIIEpAType
+18°C pasua 9,4 - 103 xr/m3. IloHM)KeEHe TeMIepaTyphl BO3AYXa IPHBe-
IET K TOMY, YTO IIDH HEKOTOPOH TeMIlepaType Iap CTAHeT HACHII[EeHHBIM,
CornacHo Tab/JIHYHEIM JaHHBIM, 3HAYEHWE 3TOM TeMuepaTypsl pasao +10°C,
Ilpun panpHeHIIeM HMOHMIKEHHH TeMIepaTyphbl BOAAHOMW Iap HAYHET KOH-
JeHCUPOBATRLCH, ¥ BHIIAAET poca.

Touka POCEI — BTO TeMIIePaTypa, Ipu KOTODO# BOASAHOI nap, coaep-
JKANUICA B BO3AYXe, CTAHOBATCH HACHII[EHHBIM.

IlorAaTHO, 94TO ANA OPHUBEAEHHOrO BEIIIEe IPUMepa TOYKOM POCHl ABJIAET-
cg remneparypa +10°C,

BnamBoCTE H3MEpAT € IIOMOMIBI0 T'MI'DOMETPOB M ICHXPOMETPOB
(puc. 72).

Bna:xHOCTE BO3AyXa HrpaeT OOJIBILIVIO POJIb B JKU3HN YeJI0BEKa, JKUBOT-
HBIX ¥ pacTteHHi. HopManbsHOHN BAaXKHOCTHIO JXHILIX IOMEIeHAH CIuTaoT
60% . [Ina xopomero caMoOYyBCTBHSA YeJIOBEKA OTHOCHTEIbHASA BIAXKHOCTL
Boaayxa gomxHa O061TE 40—60% . Ecniy BIaskHOCTH MEHBIIE, TO 9TO BEAST
K YCHJIEHHOMY HCHAPeHHK BOJALI H3 OPraHHM3MAa H BBICBIXAHHIO CJH3HCTHIX
oboslouer HOca, ropJja, JErKkux, 9TO MOBRIIIAET BEPOATHOCTh MPOCTYAHBIX
saboneBasnii. B aTux ciayuasax HeoOXOAMMO YBIAMKHATE BO3AYX B MHJIBIX
A cayxebHbIX nomMemeEnax. lIpu HUSKOH BIAKHOCTH OBEICTPO HCIapAeTcH
BJjlara, HAKOIJIEHHAA PACTEeHUAMHM, YTO BeJléT K HX 3aCBIXaHHAIO.
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OT BJIAYKHOCTH 3aBHCHT KJIHMMAT,
TAK KaK BJAXKHOCTBIO OIpeJesaeTcs
KOJIMYEeCTBO OCANKOB, obpasoBanme
TymMaHa 4 T. . Boablnoe 3pavenue
nMeeT MHGOPMANHUA O BJIAMKHOCTH
BO3AYXa MJIA METEeOPOJOIMYeCKHX
HabmIomeEUH, MAAA OpeacKasaHus
norozibl. KOHTPOIE BIasKHOCTH BO3-
AyXa Ba)KeH NJIA COXPaHHOCTHU IPO-
u3BeJleHuR ucKyccerBa. B zanax my-
3eeB OOBIYHO BHCAT TEPMOMETPEI
¥ NCHXPOMETPHI, KOTODPhIE ITO3BO-
AT CHeJATE 34 TEeMIepaTypo:
# BJIAJKHOCTBLIO BO3yXa.

Pwuc. 72. lurpometp (a) 1 ncuxpomerp (6)

OBJIAKA U OCAIKM. IIpu KoHzAeH-

calnMy BOAAHONO Iapa B aTMocdepe BOSHHKAIOT MAJICHBKHE KAaNejlbKH
BO/IbI, KOTOPEIE [IPH IIOHU¥EHWH TeMIePATYPLL IPeBPAIIAOTCHa B KPpUCTAaJI-
JuKH abja. IIpocro oxnaxjeHns BO3AyXa AJS 3TOr0 HELOCTATOUYHO, HYIK-
HO, 4TOOLI OH COZEpIKa Kakue-Hudy/Ab TBEP/AbLIe YaCTHILLI — IeHTPHI KOH-
AeHcAalVH (DBIMHKH, KPUCTAJIIMKK COJIK 1 T. 1. ). Tak BoZHHKAIOT 006/1aKa,
KOTOpPBIe MOTYT NPOJUTHECA HOMKAEM HIH O00pyIIHATHCH rpagoM. B kaniagx

Puc. 73. B. Kycrogues. Mposa. 79719 2.
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Puc. 74. B. Kycrogues. Mocne rposwi. 1921 .

¥ JeSHBIX KPHUCTAJIMKAX 00JIAKOB BOZHHKAKOT MOJIOMKHATEIbHEIE B OTDH-
aTeJibHbIe 3apAibl. B peayasTaTe MexKay PA3HO3aPAMKEeHHBIMHA VUACTKAMM
OJITHOTO WJIHM PasHBIX O0JIAKOB MJIM OO/JIaKOM M 3eMJIEH INPOCKaKHBAET I'd-
rafETckas HCKpa — MoJHHA (puc. 73), KoTOpas YacTO COOPOBOXMKIAETCH
3BYHKOBBIM a(h(heKTOM — I'poMOM.

HWHorga colHedYHbIe JIYYH MOACBEYHUBAIOT 00JIAK0 MM NOKAE, B PE3YJib-
TaTe 4ero BO3HUKAET ApKoe U 3(deKTHOe ONTHYECKOe ABJIeHHEe B aTMoche-
pe — paayra (puc. 74). 9ro aBienne 00bACHAETCA IIPEJOMJIEHHEM H [IOCJIe-
AyIomei nucnepcuei (T. . pasjiodeHneM Ha COCTABHBIE YACTH ) COTHEYHBIX
Jayde#l B KAIUIAX DOKAA uiam obnakax. Ha paBHWHe paayra Bcerga mMeeT
BHJ| AYyTH, TAK KaK HUIKHIOK €€ MOJIOBUHY PACCMOTPETh HeJlb3d — OHAa
yuwia B seMmui0. Korza roBopsAT: BCe 1iBeTa paayru, — TO UMEKT B BUAY CJie-
AVIOIMIYIO MMOCHeNOBATEJLHOCTE IIBETOBBIX ITOJIOC: KPAcHas (BHYTPeHHSAA),
opaH:xeBasf, KéJTas, 3ejeéHasd, ronybas, cHHAA, huosieToBas.

Ilpy noHMIKEHUH TEeMIIePaTypPhl BOAAHON Hap, HAXOAALIMHCA B IIPU3EeM-
HOM cJioe aTMochepbl, KOHZEHCHDYeTCs, IPeBpamaich B JXKUIKOCTh, T. €.
obpasyercsa ryman. Takum o6pasom, TyMaH — aT0 06JIaK0, JeKalee Ha 110~

BePXHOCTH 3eMJHM HMJIHM BOJIbI. OcoberHO

JIwobamw rpoay B Hauane Mad, ua3BecTeH cBoMMH TyMmaHamu Jlongon —
Korna BeceHHHUI, TepBLIil rpoM, cronuna Benruxkobpuranuun.

Kax 651 peasaca 1 urpas, Ecau Hajg OpOMBIIIIEHHBIM I'OPOIOM

I'poxouer B Hebe rosrybom. ABHXEeHHe BO3AyXa He3Ha4YHTeJbHOe, TOo

@. Tiomuea TaMm gacTo obpasyercsa emor (anza. smog,

—/ 144 nasa ll



or smoke — gpim 1 fog — TymMaH) — CKONIEHHE AJNOBHTHIX HAPOB, NbLIE-
BEIX 94aCTHII, KOIIOTH B TycToM TyMane. Ilog geficTBreM cMora paspyuraioT-
cA 3JaHUSA B ADXHTEKTYPHBIE COOPY KEeHH A, OH OYeHb BpeJieH JIJIA 30POBbA
JIojeil, TaKk KaK BEISLIBAET HJIM 00ocTpseT pasaudHble 3a00/IeBaHuA.

© Bbi 3Haere

p crTpoenune atMoctepbl

COCTaB BO3yXa

4TO npeacTasnAoT coboit 030HOBbIE AbIPbl U NAPHUKOBbIW 3chheKkT

KaK BO3HMKaeT BeTep

4

b

} 4TO Tawoe noroga v Kaumar

4

} uTO Takoe aTMOChepHOE faBieHHe K BNAXHOCTb BO3ayXa
3

kak obpa3sylotcs obnaka U ocagKu

© Bbi moxere

) onpepenuTb, 4eM OTAMYAETCA Tponoctepa oOT cTpatocdepsl, Me3ochepsbl,
TepMmocchepb!

» pacckasaTtb, Kak o6pa3ye1'cs 0O30HOBas Abipa, KaKkue XMMH4ecKue npoueccobl
npy 3TOM NPOHCXOLAT

) cdhopMynMpoBaTh, HTO Takoe Noroga v KAMMar, Ha3saTtb OpraHu3auuio — Ko-
OpAMHATOpa AEeATEeNbHOCTH METEOPONOTMYEeCKHX CNYXO BCcex cTpaH M1pa

} oOxapaKTepu3oBaTb OCHOBHbIE NOKa3aTenu Norofibl — TemnepaTtypy Bo3ayxa,
aTMoccepHoe AaBNeHHe, HanpaBneHWe U CKOPOCTb BETPa, BNAXHOCTb BO3AY-
xa, 06nayHoCTb ¥ OCaaKH

} OOBLACHATDL BAMAHWE Ha NOTOAY LMK/IOHOB U aHTULUMKIOHOB

© Bsinonuute 3agaHun

1. Pacckaure, yto npeacraenser coboi atMmocdepa, Kakue Cnou B HeW Bblae-
NAIOT.

2. TepeuucniiTe NOCTOAHHbIE COCTaBHbIE HYACTH BO3AYXa.

3. JaiiTe xapaKTepUCTHUKY TaKux ABNEHWH, KaK NapHUKOBbIK 3dhdpexT, o3oHOBaA
Iblpa, UMKNOH, BeTep, TaHdyH, cMepy. Yem oHM onacHbl, kakumu Geamu rpo-
3aT niogam?

4. ObwacHuTe, kak obpasyloTca obnaka, TyMaH, CMOT.
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5. Hasosute npubopbl, C NOMOLBIO KOTOPbIX H3MEPSAIOT aTMOCtepHoe Aasne-
HWE, BAXHOCTb BO3fyXa.

6. CpasHuTe Takue onTU4YecKHe sBNEHWS B atMocdepe, Kak CeBepHOe CUsiHWe
H pagyra, oGbsCHUTE (DU3UYECKYIO CYLLHOCTb 3THUX ABNEHMIA.

© Tembi ans pecheparos - )

1. Atmocdepa 3emnu — Hawa 3awmTa or kocMoca. 2. Cmor 8 Jlonagone 1952 r.
# 8 Mockee B 2010 r.: cpasHuTenbHan xapaktepucTuka. J. CMepuu, ux Knaccudm-
Kauus, NpUUMHbl U MecTa obpasosanus. 4. Cambie cTpallHble yparaHbl W TaidyHbl
nocneaHero QecATUNETUS.

EJ Usyuenue 3Bé3gHOro Heba
C NOMOLYbIO NOABUIKHOW KapThl

Uenb pabothi: HayunThea HAXOAUTH HA MOABUKHON KapTe 3Bé3gHOTO Heba
3BEé3/{HbIe OOBEKTHl U ONIPEeeNIATH MX KOODANHATEI.

O6opynosaHue: kapra 38é3HOr0 HebA, HAKJIATHON KDPYT.

xonpﬂGI:lTH-------------o-'------------------'-----------

YeranoBuTe NOABHXKHYIO KAPTy 3BE3AHONO HeGa Ha JleHs ¥ 9ac Habrioge-
HUSA U HAHZHUTE CO3Be3Hs, PACIONOKeHHEIe B IKHON YacTu Heba oT ropu-
30HTA JI0 MOJIIOCA MUPA M HA BOCTOKE — OT 'OPH30HTA [0 MOII0CA MUpA.

Haiinure co3Be3aus, pacnosioKeHHbie MeXK /Iy TOUKAMY 3anaga u ceBepa
10 oxrabps B 21 uac. [IpoBepsTe DPABHILHOCTE ONIPEEIeHHA BASYAILHLIM
HabmoneHueM 3BE3gHOTO Heba.

Haligure Ha 3BE€31HOM KapTe CO3Be3/(UA ¢ 0603HAYCHHBIMY B HUX TYMAH-
HOCTAMM U HIPOBEPLTE, MOMCHO JIM UX YBHIETH HEBOODYKEHHBIM IJIA30M.

OunpenennTe, 6ynyT u BuAHE! cosBeanus Jlessl, Paka, Becos B MOJHOYL
5 mas,

Brisicaure, Kaxkue u3 cossesauii: Manaa Mexseauna, Bosonac, Bozau-
unit, OpHOR — MJ1a JaHHON WHUPOTEI GYAYT He3aXOAAIIMME.

Ha xapre 3Bé3gu0ro Heb6a HaiiauTe m0661e 2—3 U3 codBesamit: Bonbmas
Measeauna, Kaccuones, Amapomena, Ilerac, JleSean, Jlupa, Tepiyrec,
Cesepras Kopona — u onpegennre HeGecHble KOODAMHATHI (CKIOHEHHE
npsMoe BOCXOMKJeHWe) 3BE3] 3TUX CO3Be3IHU.

IloaroroseTe OTYET O HpOAENaHHOM paboTe.



El Usyuenue
KONNEKLMH ropHbIX nopoga

Llenb paboTbi: HayYUTLECS ONMCHIBATL BHENIHMWIL BUJ NOPHBIX TIOPOJ, KJac-
CHGUIUPOBATEL UX IO ITPOMCXOIKACHUID M MHHEPAJIBHOMY COCTABY.

Oﬁopynonau He W MaTtepuanbl: KOJIJIeKIIAA NOPHBIX IOPOJ — 1o Tpu 0bpas-
na MarMaTtudecKux (6asansr, rpasuT), OCAA0YHBIX (IECOK, rajabKa, mecda-
HHK), MeTaMOphHUIeCKUX (MpPaMOp, rHeiic, KBAPLUT) HOPOJ; YBEJIHIUTE b-
HOE CTEeKJIO; IEPOYHHHBIN HOXK; MeHAas MOHETKA; HAIHNJIbLHUK.

xonpasﬂ'l’bl----*°'4'--0-----'-'-------0----0----'----'"--

IHonyunre y yunTess KOJIEKIUK FOPHEIX NOpoA. PacecMoTpuTe UX TOX
VBEJIHYUTENBHBIM CTEKJIOM, OIpeJeNuTe, K KAKHM I'PYINaM 10 IPOHUCXO0-
MALHUIO (MarMaTu4ecKHM, OCAJOYHBIM, METAMOPD(HIHUIECKHM) U 10 MHHEe-
PANIBHOMY cOCTaBY (MOHO- MM MOJHMHWHEPAJIBHBIM) OHM OTHOCHATCH. 3al1A-
IIATE HA3BAHUA T'OPHLIX IIOPOJ 10 TPYNIAM B TETPAE.

Brifepure no ogso# mopoje U3 KaXXJ0H I'PYINLI IO NPOUCXOMIEHNIO U
OIIHIIHTE €€ IO CAeAYIOMEeMY ILJIaHy:

1) xaxoro nsera nopoja, obnangaer au oHa 6/1ecKoOM;

2) aBIsAETCA IOPOAA MOHO- UK INIOIUMHHEPAIBLHOM’;

3) ecau mopoja MOJMMHUHEPAIbHASA, TO KAKUMH MHHepaJaMu oHa obpa-
30BaHA;

4) KaKoBa TeKCTypa IOpOABI (CIOHMCTadA, YIOPAJOUYEHHAH, XAOTHUEC-
Kasf);

5) kakoBa NMpUMepHAas TBEPAOCTH MOPOJAbI mo mkase Mooca (ana on-
peiesieHUs 3TOr0 IapaMeTpa BOCIOJb3yHATeCh METONOM llapalaHWda Io-
poasI).

IIxana Mooca — 9To MAHEPAJOTAYECKAs IMKaIa TBEpAocTH, Habop aTa-
JIOHHBIX MUHEPAJIOB AJIfA OIPeie/IeHAsA OTHOCHTEILHOM TBEPAOCTH METOLOM
napanaHus.

B kauectse sranoHos B mrane Mooca npuaaTel 10 MUHepasioB, pacmo-
JIO’KEHHBIX B HOPAJKE BO3pacTaloleil TBEP/IOCTH:

1) ransk (mapamaercsa HOTTEM);

2) runc (napanaercs HOI'TeM);

3) kansnuT (apanaeTcH MeJHOM MOHETOH);

4) parwopur (mapanaeTca HOMXOM, KYCOYKOM CTEKJIA);

5) amaTuT (IapamaeTcsa HOMOM, KYCOUKOM CTEKJIA);

6) monesoii mnaT (mapanaeTca HADHILHUKOM);

7) xBap;

8) Tonas;

9) xopyHz;

10) anmas (caMbli TBEPABLIN MUHEDPAT).




[ns onpexpeneHust TBEPAOCTH TOPHOH MOPOALI HYYKHO 3HATH, YTO IIO
mxkaJsie Mooca TBEpOCTE

4YeJI0OBEYECKOro Horrs — 2,5;

MeHOM MOHeThI — 3,5;

KycouKa O0BIYHOrO CTEKJIA U JIE3BHA MePOYMHHOI0 HOXa — 5,03

HanuJIbLHUKa — 6,5.

3 NonyueHue xécTkou Boabi
M yCTPaHeHHe e€ XKECTKOCTH

Llens paborsi: HayuuThca momydaTh rasoobpasHiie BemecTsa, paboTaTh ¢
HarpeBaTeJbHBIMKA Npubopamu, HAOIIOAATE 38 XUMAIECKAMHU SBJICHUAMH,
(DUKCHPOBATH PE3yJIbTATHI ¥ JIeJIATH HA UX OCHOBE BhIBOJIHI.

060pymlll-lﬂe W peaxkTuBbi: npubOp NJad NOJYyYEeHHUS ra3oB, NPOBUPKM,
npoOKH, COMPTOBKA, CIIHYKH, IPOOHPKOAEPIKAaTesb, U3BECTKOBAsA BOJA,
Mpamop, COJIAHaA KMUCI0Ta, PACTBOP COABI, PACTBOP MbLIA.

xo“paeo"'ucpnoa---.--c..oo.o-a-a-oo.n.a---c--oo-ooono...

ITomecTuTe B IpuOOp A MOJYYEHHS ra30B KYCOUKHM MpaMopa u 100aBs-
Te CONARYIO KucaoTy. HaseliTe B mpoOMpPKY H3BECTKOBYIO BOAY M HAUMHAI-
Te NPONYCKATh Yepe3 Heé VIVIEKHCJIBIN ras 3 npubopa AJIs DOJy4eHHs ra-
3oB. Yro Habmogaere?

IMpoxosmxaiiTe IPOOYCKATE YIVIEKMCHLIHA ras [0 NOJYYEHUA IPO3PATHO-
ro pacrsBopa. IlonyueHHyI0 KECTKYIO BOAY pasjeidTe B TPH HNpOOMDKH.
K copepxumomy oaHO# npobupKu n06aBbTe HEMHOTO PACTBODA MBLIA, 3a-
KpoiiTe €€ npobroii u cunbHO BeTpaxuuTe., Yro npoucxoxut? [loyemy?

Bropyio npobupky 3akmMuTe B NpOOMPKOAEpPIKAaTee ¥ HarpeiiTe Ha ria-
MEHH COIHPTOBKH [0 KHIEHUA HUAKOCTH, YTo Bl BUANTe? O0bsaAcCHUTE HA-
OnopaeMoe ABJIEHHE.

K cozepxumomy TpeThell npobupku nobasere pacTBOp coxbl. Yro Ha-
omogaere?

CrenatiTe BEIBOJZ O CBOMCTBAX #KECTKON BOALI M BO3MOMHOCTH €& IIpuMe-
HEHHA B TEXHUYECKHX H MHAIIEBLIX [eJdX, a TAKXMKe 0 cnocofax yeTpaHeHHs
KECTKOCTH.

U3yueHue napameTpoB COCTOSIHUA BO3AyXa
B KabuHere

Lens paborei: uamepurs arMocdepHOe AaBiIeHHE ¢ MOMOMIBIO GapoMeT-
pa-aHepouja, TeMIepaTypy — € HOMOIIbLI0 TEPMOMETPA, BJAAXKHOCTH BO3AY-
Xa — ¢ HIOMOIIBLIO ICHXPOMETPA.

O6opyaosanue: repmomerp, 6apoMeTp-aHEePOU, ICHXPOMETD.

= S - T —————— = ——— - s
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3HAYEHUA MAPAMETPOB COCTOAHUA BO34YXA B KABUHETE
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HamepeTe TeMIepaTypy Bo3ayxa B KaGMHETe ¢ IOMOIILIO TEPMOMETDA,
JLIA 3TOTO:

OnpefeNuTe ey AeJIeHAsS TEpMOMeTpa;

3anuimuTe abCOMIOTHYIO NOTrPEIIHOCTh M3MEPEHUs TeMIepaTyphl, CYH-
Tas eé paBHOU IOJIOBUHE IeHEI [IeJIeHHs, & TAKIKEe S3HAUCHUE TeMIePaTyPhl
BO3/lyXa ¢ y9€TOM abCOJOTHOM HOrPeNIHOCTH H3MEPEeHH .

BenomauTe, uTo Ha3bIBAIOT aTMOCGhEPHLIM AaBJEHAEM, B KAKUX eJHHU-
[aX OHO H3Mep#AeTcH, KaKOB IPMHIUN paboThl GapoMerpa-aHepouaa. HMa-
MepbTe aTMocdepHoe JaBJIeHHE ¢ ero IOMOIIbIO, AJfA 3TOr0:

ONpeneNnTe HeHy AeleHus DapoMeTpa;

3anumuTe abCONIOTHYIO HOTPENTHOCTD H3MePeHUd JaBIeHNA, CUNTAasA ed
PaBHOH MOJIOBHHE eHEI JeJIeHUH, 8 TAKIKE 3HaueHue aTMochepHOro gasJe-
HHA C yI€TOM ab6COTIOTHOM NOrPeIIHOCTH U3MEePeHMs.

BenomeuTe, uTo HaseBaIOT a6COMIOTHON ¥ OTHOCHTENIBHON BIAYXKHOCTLIO
BO3AyXa, B KAKMX eAWHHLAX OHM M3MepAIOTCH, KAaKOB ONPUHOUN paboTh
ncuxpomerpa. MaMeprTe BIa)KHOCTBL BO3AYyXA B KabUHeTe, IS 3TOrO:

onpejieJinTe MOKA3aHUA CYXOl0 M BJIAXKHOTO TEPMOMETDPA, BLIYHCIHTE
PasHOCTh UX MOKA3aHWH;

00 MCHXPOMETPHYECKOH Tab/HIe ONpee]HTe OTHOCHTENbHYIO BJIAX-
HOCTE BO3AyXAa.

Boraucaure abCoMIOTHYIO BIAKHOCTE BOSAYXA, AJIA 9TOTO:

BOCHIONB3YyHTECH (hOPMYJIOH (p = —:’1 100% , rae ¢ — OTHOCHTeIbHAS BJIAMK-
0

HOCTb BO3AyXa, p — abCcoyoTHAA BIaKHOCTH BO3AyXa (ILIOTHOCTH BOASHO-
'O 1apa, CoJep;Kalerocs B BO3AyXe NPy ZaHHOH TeMIeparype); p, — mIoT-
HOCTh HaCBIIIEHHOT0 BOAAHOIO apa B BO3AYXe IPH JaHHOR TeMIepaType;

1o TabiMile OnpeaesUTe ILJIOTHOCTS HACKIIEHHOTO BOAAHOIO IIAPA B BO3-
AyXe Ipu TeMIneparype, KOTOPYIO IOKA3LIBAET CYXOH TEPMOMETD IICHXPO-
MeTpa;

clleflaiiTe BRIYHCACHHS;

3alIINTe NoJyYeHHbIe Pe3YJIbTaThl B Tab/umy, caeanTe BEIBOL O COOT-
BeTCTBUH 3HAYEHUH APAMETPOB COCTOAHUA BO3AyXa MX HOPMAJBLHLIM 3HA-
4JeHHAM. Kax Bbl 3HaeTe, HODMAJbLHLIM CUATAETCH ATMOC]EPHOE LaBIeHue,
paBHOe 760 MM pr. cT., a HOpMAJABHOMH BIaXHOCTHIO —40—60% .









§ 18- }KH3Hb, NMPU3HAKH XXHUBOIO

H UX OTHOCUTENBHOCTD

- p——— R R RN, —————————y
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1. Mepeuncnute ABNeHKUS IKUBOH U HEXKMBOW NPUPOAbI, KOTOPbIE BaM U3BECTHbI.

2. [laite onpepneneHus NOHATUIM «TennoTa», «BHYTPEHHAS IHEPrua», «Temne-

parypa.

2. BcnomHMTe, 4TO BaM U3BECTHO O NPOUCXOXKAEHHH KU3HKU HA 3emne.

4. Hazosute npousseneHHs XyAOXECTBEHHOW NMTEpaTypbl U KHHOMWUNbMBI,
NOCBALLEHHDIE MOSBNEHUIO NPEACTaBUTe/Ied BHE3EMHbIX LUMBHIM3ALMH Ha

Halewn nnaHere,
N

HEM XHUBOE OTNIMYAETCA OT HEXXMBOTO. IlpobneMa pasnuaua MEMXAY
JKHUBBIM H HEXHBBIM O4Y€Hb CTApa, OHA CYIIECTBYET CTOJBKO e, CKOJIBKO

¥ uesioBedyecKHH pasym. Kakoil >ke npHusHak sig-
JAeTCH OnpeleJAIIMM B pasjeJieHHMH HHBOI'O
u Hexxuporo? CpaBHAM [BA MATIOPOTHHKA: KU-
BOM JIECHOH, HAIIPUMED OPJIAK, H HADUCOBAHHBIH
XYyAOXKHAKOM-MOPO30M HA& OKOHHOM CTeKJe
(puc. 75). Eciin Ha HAapUCOBAHHBIA MOPO30M Ia-
IOPOTHHK YIAaXeT COJHEYHLIN JIyd, OH PacTaer.
A BoOT JecHoO#, Onarogaps SHEPruH COJHEUHOTO
csera, Oyser pacTy, pasBUBATECHA M PA3MHOKATE-
CH € IIOMOIIIBIO CIIOP.

C TOUKH 3pEeHUSI XUMHH, JKABOW U HEKUBOH
MWD IOCTPOEH M3 OAHHX M TeX Ke dJIeMeHTOB.
B TakoM ciiyuae, BO3MOKHO, IPHU3HAKOM KHBOTO
ABJsAeTCH ero cunocobHOCTE K ABMKeHHI0. Ho
BeJb BOJA B PEKe, BETEeP MM MEeCKH NYCThIHHBIX
fapxaHOB HOBMIKYTCA ToXKe. HlmBoe obJiajgaer
cnocobHOCTEIO K pocty. Ho cocynbpku cranakTH-
TOB ¥ CTAJIATMHTOB TO<€ PACTYT HABCTPEYY APYT
Apyry, o0pasys B meuiepax NpuayAJuBbie KOJOH-
HBI; PACTyT M KDHCTAJJILL B IEPEHACHIIIEHHOM
pacTBope... JuBoe BocmpouasoxuT ceba, T. e.
pasmuoaercsa. OQHAKO ¥ OFOHb CAMOBOCIIPOM3-
BOAMTCH, CTAHOBACH NPUUYWHON MHOIOYHMCJIEH-
HEBIX JIECHBIX moxxapos. CiexosarenbHo, HE0OX0-
AAMO PacCMaTpPHBATEH He OTHAEJLHEIE NPU3HAKH,
IpUCYIAe JKHUBOMY, & HX COBOKYIHOCTbL. OTO

Puc. 75. [isa nanopoTHu-
Ka: @ — MOPO3HbIK y30op
Ha cTekne; 6 — NecHoM
(opnsk)

Makpomup
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CIOoCOOHOCTE K JBHMIKEHHIO, POCTY, NMUTAHWIO M BEIAEJEHUI0 IPOLAYKTOB
JKU3HEJeATeILHOCTH, IBIXAHHWIO, PASMHOMKEHHMIO, A TaKMe pasjpasku-
MOCTb, IIPUCHOCOOIEHHOCTE K OKPYIKaoIneil cpele, HACIAEACTBEHHOCTE H
H3MEHYHUBOCTh.,

IIpexxae Bcero ;kUBOE OT HEKUBOTO OTIHYIAET CIIOCOD BOCIPUATHA dHED-
ruy. BHYTPEHEHIO 9HEPIUI0 dKHBEIX M HEsKHMBbIX CHCTEM MOMKHO H3MEHUTH
IYTEM TEILIONepPesauy HIIA COBepIIeHnA paboThl.

IlepBshlif 3aK0H (HA9a0) TePMOIMHAMHEKH, WM 3aKOH COXPaHeHUT
3HEePrHH B TeILIOBBIX NPOIEeccax: KOJHIeCTBO TeIJIOTR, COOOIEHHOe CH-
creMe, pacXoAyeTca Ha coBepIIeHHe paboThl CHCTEMBI ITPOTUB BHETITHIX
CHJI ¥ HA YBeJIHUEeHHE €€ BHYTDEHHEH SOHePTrHK:

Q=AU +A,

re @ — KOAUYecTBO TeILUIOTHI, MoJyYeHHOe cueTeMoii; AU — namenenue
BHYTPEHHEH DHEePIrUM cHCTeMEl; A — paboTa, COBEPIIEHHAA CUCTEMOI.

PaboTa ¥ KOJIHYECTBO TEIUIOTH! ABJIAITCH MEPAMU U3MEeHeHHA BHYTPEH-
Hel 3HePruH CHCTEeMbI IPH PA3HBIX MPOIeccax.

QueBHHO, YTO BHYTPEHHAS 3HEPrHA CHCTEMbI MOXKET OBITH M3MEHeHA
HA OJHO ¥ TO JKe 3HAYEHHE HUJIH IIPH Iepefade el HEKOTOPOro KOJMYecTBa
TeIJIOTHI, HJIA IIPU cOBepIIeHNH paboTel 6e3 TerioobMeHa. 9TO MOJNOKEHHE
BhIpAYKAET IPHUHIUI SKBHBAJICHTHOCTH TEIJIOTE! M PAOOTEI.

Wz mepBoro sakoHa TepMOAMHAMHKHM CJIeAVeT BEIBOJ O TOM, YTO HEBO3-
MOXXHO CO3JaTh BeUHBIN OBHrareab. [leHcTBHTENLHO, €CJOH K CHCTEMe He
NOABOAAT SHEPrHi0, To pabora GyaeT COBepHIATHCH TONBKO 34 CYET BHY-
TpeHHEeH 3HEePIruy CHCTEMBI, KOTOPAA CO BpeMeHeM YMEeHbIIATCHA U B KOHIIe
KOHIIOB CTAHET PABHOW HYJII0. JTO 03Ha4aeT, YTO PAHO UMW MO3XHO ABUra-
TeJIb IpeKpaTUT paboTy.

Bce namMeHeHMA B HEIXHMBOH IpHpOJe, HATPHMED HCIapEeHWe BOJLI, KOH-
OeHcAmHuA mapa u ofbeIMHEHUEe Kaneas B 00J1aKa, BeEIIIAAeHUE JOXIA, 00-
pasoBaHHe PYYLEB M PEK U T. [., CBABAHLI ¢ NpeBpamenuemM sHepruu. Co-
IVIACHO BajkHeHImeMy (QYHIAMEHTANBHOMY 3aKOHY IPHPOALI — [IEpPBOMY
HAYaJy TEpMOAMHAMHKH, — 3HEPI'Hs He BOSHWKAET U3 HW4ero U He Ucyesa-
er DeccienHO, a TOJBKO IpeBpamaeTcs u3 oaHo# dopmer B apyryio. Taxk,
[IOJ, AeHCTBHEM COJIHEYHOH SHEePrUH BOjAa HUcIapfAeTcs, a SHEePrHdA Mafaio-
el BOABI Ha THAPOAJIEKTPOCTAHIIMAX IPEBpalllaeTCA B SIEKTPHUIECKYIO.

IIpuunHO# BCceX M3MEHEHUH TO e BOALI B IPUPOJie ABIAETCA elicTBHe
eIé ogHoro hyHAaMeHTANLHOTO 3aK0HA OPUPO/ALI, U3BECTHOrO MOJ Ha3Ba-
HHEM BTOPOr'o HaYaja repMoguHaMuKH. [losHakoMuMes ¢ HUM nojpobHee.

BaM m3BeCcTHO, 4TO IpPH KOHTAKTE ABYX TeJ ¢ PA3HOH TeMIepaTypoH
Teno, uMelomee 6oJiee BEICOKYIO TEMIIEPATYPY, OTAAET HEKOTOPOE KoJHJe-
CTBO TEILJIOTHI M OCTHEIBAET, a TeJI0, UMeinee Dojlee HUZKYIO TeMIIEPATYypy,
OJIyIaeT HEKOTOPOEe KOJIMYEeCTBO TEILJIOTEl H HarpeBaeTcH.
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B cooTBeTCTBHY C NEPBEIM 32aKOHOM TEPMOAHHAMUKN BOSMOYKEH ¥ TAKOM
IpoIece, NPy KOTOPOM MeHee HarpeToe TeJlo OTAAET HEKOTOPOe KOJMHYECTBO
TEIUIOTHL U eIllé CHJIbHee OCTHIBAeT, a fHoJiee HArPeToe TEJIO MOJIYIAeT HeKOo-
TOPO€ KOJHYeCTBO TEIJIOTEL U elllé CUIIbHee Harpesaercs. I[Ipu 3ToM mosHas
SHEePIrus CHCTEeMbI COXPaHAeTCHA, ECIH OHA 3AMKHYTASA U TEILJION30JIMPOBAH-
Has. Takum o6pasom, MepBEI 3aKOH TePMOAUMHAMUKY HUYETrO He FTOBOPHT O
HAIOPaBJIeHHWH [IPoIiecca TernjoobMena, T. €. 0 TOM, KAKOe TEJIO OTAAET 3Hep-
I'HI0, & Kakoe I0JIyYaeT, H He 3alpellaeT CAMOIPOHU3BOJLHYIO Mepefauy
SHEPIrHH OT XOJOZHOTO TeJa K ropadyemMy. JTOT 3alpeT HAKJIaJbIBaeT BTO-
POii 3aKOH TepMO/IMHAMHKH, KOTOPEIN COAEPIKUT YTBEDIKJACHNe 0 HAIPaR-
JIEHHOCTH IpolieccoB Temyoobmena. [Ipesx e wem o6ey1aTsL BTOPOH 3aK0H
TePMOAMHEAMHUKA, PACCMOTPHUM MOHATHE HEOOPATHUMOCTH,

Hrak, opu rensoodMeHe sHEPrus MepexoAuT ot Hojiee HarpeToro Tejaa K
MeHee HarperoMy. O6paTHEIH nponece caMONPOU3BOJILHO MPOHCXOAUTE HE
MOJKeT, T. e. Telionepeaada — HeoOpaTHMBI mporecc.

Ecnu momecTuTh B COCYZl KDHCTAJIBLI MEJHOIO KYIIOpOCca ¥ HAJHUTE TyAa
BOJIBI, TO 9epe3 HEKOTOpOe BpeMsA BelllecTBa IepeMenaloTcs U obpasyercsa
OJHOPOJHBIA pacTBOp. [ubddysus npousonia camonpoussoibao. O6par-
HBIH Ipomece, T. e. pasjeJieHue CMeCH Ha BeIeCTBa, CAMOIPOM3BOJBHO
npousoiitu He MoxkerT. [luddysns — npumep HeobpaTUMOro mpoiecea.

Emgé ogun npuMep — ABHIKeHHMe [IAPHKA, YIABIIEr0o Ha TBEDALIR moi
¥ OTCKOYMBIIEro ot Hero. IIpm sToM IapuK cam He MOAHUMETCH HA TV BHI-
COTY, ¢ KOTOPOH yual, MOCKOJIBKY 4aCTh MEXAHWUYECKOH SHEPIrHu NpeBpa-
THTCA BO BHYTPEHHIOIO 9HEPIUIO BO3AyXa, MapuKa u noua. Ecau 6s1 oTeyT-
CTBOBAJIO COIIPOTHBJIEHHE BO3AYX4a, TO HIADHUK MOCJIe yaapa NoAHAICs Ol Ha
MPeHIOK BRICOTY U €ro ABUKeHHe 05110 OBl 06paTnMbIM.

B »xuBoit npupoie HeOOPATHMBIM SABJIAETCSA HPOLECC CTAPEHHA.

Hrax, HeoOpaTUMBIMHU ABIAIOTCA IPOIECCH, 0OpATHBIE KOTOPLIM CAMO-
IIPOUBBOJBLHO HE IIPOMCXOMIAT.

ITorsiTre HEOOPATUMOCTH IMPONECCOB COCTABASET COAEPIKAHME BTOPOTO
3aKoHa (Hauasa) TePMOJMHAMHKH, KOTODHIH YKa3bIBAET HATpaBIEHHE
9HEpPreTHYECKHUX NpeBpamesnii B npupoge. OH UMeeT HeCKOALKO 9KBUBA-
JIEHTHBIX (hopmMynupoBok. Hemenkuii yuénsniit P. Kadysuyc (1822—1888)
OpeIIoKNAI OJHY U3 HUX: HEBO3MOYKEH IIPOLECC, e[MHCTBEHHBIM Pe3yIbTa-
TOM KOTOpOT0 ObLJI G IEPeX0/] 9HEPIHH OT XOJMOZHOTO TeJia K ropAYeMy.

W3 npusenénnoil GOpMyJIMPOBKH CJHEAVET: €COH OT XOJOXHOTO Teaa
9HEPrus IepefaéTca ropAdeMy, TO IPH 3TOM IPOHCXOAAT ONpeAeIéHHbIE
M3MeHeHHA B OKPYXKAIOIIUX Tenax. B xomoquiIbHNKe, HAIIDUMED, 9HEPTHA
nepesaéres OT XOJMOAMJILHOH KaMephl cpefe, HMeiomeil Gojiee BHICOKYIO
remneparypy. Ho nansbi nponece ocyiiecTs/iseTcs Npu cOBEPIIEHNH pa-
OoTel Hax pabounm BemiecTBOM (XJIAZAT€HTOM), M IPH 9TOM IPOHCXOLAT
onpeneséHHBEIC HAMEHEHHA B OKpy»Kalomei cpeje.,

Bepuémcs k onwiTy ¢ Kymopocom. Bojga u MegmEIii Kymiopoc B cocyze mep-
BOHAYAJIBHO HAXOAWIMCE B YVIOOPAJNOYEHHOM COCTOAHHW: B HUIKHEN yacTn
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cocyAa pasMenjajiuch KPUCTAJLIL MeagHoro Kynopoca CuSO, - 5H,0 (cocro-
amue u3 moHoB Cu?t, Soi~ M MOJEKyJ BOAEI), B BepXHeil — MOJEKYJIbl
poasl. Co BpeMeHeM MOJIeKYJbl BOJIBI M MOHBEI NepeMellaluCh, B IMOPAJOK
HADYIIWJICHA, T. €. CHCTEMA «MeJHEII Ky[Iopoc — BOJa» TAKMKe IeperLia 13
VIOPSAA0YEHHOT0 COCTOAHMA B Heynopsagodennoe. O6paTHEIA nepexoj He-
BO3MOXKeH caM 1o cebe.

Mepoii becnopsaziKa TepMOIUHAMHUYECKOH CHUCTEMEBI ABJIgeTcA (duanue-
cKad BeJIMYMHA, HasbiBaeMas JHTponmel (oT zpeu. entropia — moOBOpOT,
npeBpanieEne). JHTPONMS CHCTEMBI TeM Goubine, 4eMm Oonpmmi Gecmo-
PAJIOK XapaKrepeH Ajsa eé cocroaHus. CooTBeTCTBEHHO, S3HTPONMA HEYIOo-
PAI0YEHHOrO COCTOAHUA CHCTeMEI Oosblle, 4yeM YyIOPAJOYEHHOTO, H Tel-
JOM30JHPOBAHHAA CHCTEMa CAMOINPOM3BOJBHO HEPEXONHUT M3 COCTOAHMA
¢ MeHbIIeH SHTPONHeN B cocTosinue ¢ Dosbineit sHTponHei; oOpaTHLIN ca-
MOIIPOM3BOJIbHBIN Iepexo/]i HEBO3MOKEH.

Bropoii 3aK0oBE TepMOIMHAMMKH: BCe CHCTEMBl B HeXKHBOI mpupoje,
IIpefoCTaBIeHHEbIe caMuM cebe, CTPeMATCA K COCTOSHHUI0 MAKCHMAJBHOM
HeYNOpALOYEeHHOCTH,

CTpeMJyieEMe K MaKCHMAJILHOM HEYIOPANOUYEHHOCTH CPOAHH paspymie-
HUIO IOPAAKA — paspylIaeTcs Jy:Ka IpPH UcIapeHHH BOALI, Paspyniaercsd
obJaKo, NPOJIUBAACH JOMIAEM, B T. 1.

Kusoit Mup, Ha000POT, CTPEMHUTCH K YIOPAZOYEHHOCTH HJIH OPraHu30-
paaHOCTH. TaK, CIEPMAaTO30M/l, CAUBASCE ¢ AWIEKJIeTKO, o6pasyer 6osee
CJIOKHYIO YKHBYIO CHCTEMY — OZHOKJIETOUHBIH 3aPOABIII, KOTOPLIA, B CBOIO
ouepesib, yeaokHAETCH (ApodUTes, pacTér, ero KieTku AuddepeHupyor-
¢, obpasysa TKaHW M OpraHbl), NpeBpallaschk B HEJOCTHLIA OPraHUsM,
CTOJIb IOXOKUE Ha poauTeIbCKui (pHuc. 76).

Kusae — 3To mpolLece CYIIECTBOBAHUSA CJIOMHEBIX CHCTEM, COCTOS-
muUX U3 6HonoMMMepoB (npes/e Becero 6eJ1K0B B HYKJIeNHOBBIX KHCIOT)
¥ CHOCOGHBIX CAMOBOCIPOM3BOAUTLCS B IOAAEPKUBATE CBOE CYIECTBO-
BaHMEe B pesyiabraTe oOMeHa sHeprueil, BelleCTBOM M HHGpOpMaumed
C OKPYIKalolei cpefoi.

Puc. 76. HauasibHbiil 37an 3MOpPUOHANBHOIO Pa3BMTHA YENoBeKa: @ — AMLEKNeTKa,
OKPY)KEHHAA MHOrOUMC/IEHHBIMK CnepMmarodouaamu; 6, G, 2 — nocneaosarenbHbie CTagu1

apobneHus 3uroTsl
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Puc. 77. Mukenangxeno ByoHappotu. Bor, cosaaouwuii 3emnio 1
paamewaowmii ConHue u JlyHy Ha Hebe. DparmeHT pocnuck nnacora
Cukctuxckoit kanennsi 8 Batukane, 1508— 1512 z2.

TEOPHUA NPOUCXOXAEHUA XXU3HU HA 3EMIIE A. U. ONAPUHA. OTtryna
¥ KaK BO3HHKJIA KU3Hb HA <«IJIaHETe MAaJoil, 3aTepAHHOI B IPOCTPAHCTEE
mupoBoM» (B. Bpiocos)? CymiecTsyer HECKOIBLKO TEOPMHA IPOMCXOMK IeHMA
HUBHY Ha 3emuie,

ITo opHOM U3 HUX HAII MHD M JKA3Hb Ha ILJIaHeTe coTBOpeHbl Borom. Try-
foxasa Bepa B 9TO M BhIcOYaiilllee MACTEPCTBO IIO3BOJIHJIMA BEJIHKOMY HTa-
JBAHCKOMY XYAOKHUKY Murendndxnceno Byonappému (1475—1564) cos-
JaTh NeHHANBHYIO pocnuch CHKCTHHCKOM Kanesasl B Batukase ¢ uzobpa-
JKeHHeM cleH OnbiielicKOl JiereHbl 0 COTBOPEHUH MHUPA U HEPBLIX JIOgei
Ha 3emue (puc. 77).

Jpyroro MHEHHUA NPHAAEPIKHUBAINCE MHOTHE ABTOPUTETHEIE YUéHble, W3-
BeCTHHIY BaM u3 Kypca xumuu C. AppeHHUyc, HampHMep, CYHATAJ, 4TO
KUBHE HMEET BHE3€eMHOE IPOHCXOMKAEHWE M A0KA3aJ OYTEéM pPAacYEéTOB
NpPpHHIHOHAJBHYIO BOSMOMXHOCTB mnepeHoca 6BRTEPH3J'I]:HBIX CIIOp C 1JiaHe-
THI Ha IOJaHETY, T. €. U3 KocMoca. OAHAKO TOYHBIX JOKA3ATEIBCTB 3TOMY
HeT. Ciiegyer npMHATEL BO BHUMAaHKE U TOT QaKT,
YTO JKH3HB HA HaAlUel IJIaHeTe VIHUBHTEJIbLHBIM
obpazoM npucnocobieHa IS CYIIeCcTBOBAHHUA
HMEHHO B 3eMHBIX YCJIOBHMAX H, €CJIM OHA BO3-
HHUKJA HA JPYIHX I[JIAHETAaX, TO OHH JOJIKHBI
OBITE IUIAHETAMM 3€MHOTO THIA.

Kak yTBep:Ka10T YUéHEIe, CBOOOAHBIN KHCJIO-
PO mepBOHAYAJIBHO OTCYTCTBOBaN B aTMoc(epe
Hamred miaa”erel. OHA COCTOANA M3 MAPOB BOJLI,
VIIeKHCIoro ras3a, BOAOPOAA, a3oTa, aMMHAKa,
MeTaHa U [MaHOBOLOPOAA.

PaccMOTpHM DOJYYHBINYIO MIMPOKYIO H3BECT- :
HOCTH TEOPHI MPOHCXOKICHHHA KHU3HM HA 3eM- Puc. 78. Anekcanap
ae, B 1924 r. npenoKeHHYIO BEIAAOIIHMCA POC- Wsarosny OnapuH
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CHHUCKHM Yy4YEHBIM BHocjeAcTBUM akagemuxom A. H. Ondpunvim (1894—
1980; puc. 78).

ITepBsIit aTam, COryIacHO 3TOM TEOPHMHM, COCTOAN B OOpPasoBAHUY OPraHu-
YeCKHX BellleCTB M3 HEOPraHMYeCKHX. PeallbHOCTH 9TOr'0 STANA HSKCIEpH-
MEeHTaJbHO NOATBEPANIN aMepHKaHCcKue yuérasie C. Muanep (1930—2007)
u I FOpu (1893—1981) B 1953 r. BozjeiicTBys 31eKTPHUECKHMHU 3aDsH-
JaMH Ha BEIEeCTBa, XapaKTepHBLIE AJisA paHHei atMochepsl 3eMan, OHH 1o~
JIYYUJIA ey CMeCch M3 HeCKOJbKHX AeCATKOB OPraHMYeCKHX COeJgHHe-
HUWA — OPraHMYeCKHX KHCJIOT (B TOM 4YHCJe aMUHOKHCJIOT), 830THCTHIX
OCHOBAHHH, YIVIeBOAOB U Jp. EIé akTHBHE#H CTUMYJIMPOBAJIO CHHTE3 opra-
HHYECKHX BeIlleCTB H3 HEOPraHWYeCKHuX yJbTpa(uoJieToOBOe M3JIydeHHe.
B pesynbraTe MupoBoil oKeaH paHHeHd 3eMJIH CTAJ OPEACTABIATH CODOMH
«IePBHYHLIH 6yIL0H, T. €. PACTBOD OPraHUYeCcKHUX BemlecTs B Boge. OxHa-
KO CaMH 9TH BelllecTBA — elé He }XH3Hb., Eé XUMHYeCKYyIO OCHOBY, HAIIOM-
HHM, COCTABJAIOT SHOI[OJIHMG[}]:I p 6EJII{H, HYERKJIeHHOBBIE KHCIIOTHEI, IIOJIH-
caxapHAbl 1 UX IPOM3BOAHEIE, KOTOPHIE CIATAIOTCA U3 AMUHOKHCIOT, HY-
KJIEOTHAOB U MOHOcaxapuaoB. [In1s Toro urobel BOZHUKIIM OUOIOIUMEDEI,
HeOoOXOXMMBI IpoIlecchl, MAYIIUE C 3ATPATOM SHEPrHHW (HampHUMep, IpH
yaactun AT®), a rakxke [JTHK, PHK u ¢pepMeHETHI, KOTOPbIE CAMH ABIAIOT-
CHA IPOJYKTAMH TAKOT'O IpoIlecca.

Bropoii aran, oo reopun OnapuHa, — 3TO 3TAN BOSHUKHOBEHUA YKHUIHHA.
Tax, OH IOKA3aJI, 9TO B PACTBOPAX OPraHUdYeCKHX COeAnHeHu# obpasyroTes
KoauepBaThl — MaJIeHbKHE KalleJJbKH, OrPaAaHNYeHHbIe TOJYIPOEHIaeMOi
obosioukoit — nepBuYHON MeMOpaHoil. B KoanmepeaTax MOryT KOHIEHTDH-
pOBaThCSA OPraHUYECKHe BellecTBa, B HUX ObIcTpee HAYT peakuH U obMeH
BEIIECTB C OKpysKarIeit cpenoit. OHM cmoco0HE! faxke AeJUTLCH, Kak Oak-
TepHH. IKCIEePUMEHTANILHO 3TO0 Npeanonoxenue OnapuHa ObIJI0 IOATBEPIK-
JeHO aMepHKaHCKUM uceaegosatesiem C. @Poxcomn (1912—1998), koropsrit
Ha3BaJl 3TH KaleJbKH MHKpochepamu.

Tpernit sran, no mEeEuo OnapuHa, COCTOSAN B TOM, YTO B KoalepBaTax
MOT ¢(h)OPMHUPOBATHLCH NEePBHYHLIN I'eH, Hecymuii HHOOPMANMIO O IEPBOM
fenke. BepoaTHO, TAKMM KaleJbKaM-KOAalepBaTaM ObIJIM IPHUCYLIH CBOM-
CTBa HACJIeACTBEHHOCTH H JlayKe eCTECTBEHHOro oT00pa, MOTOMY 9TO BBIMKH-
BaJH foJsiee npHcIocOO/IeHHEIE M YCOBEePIIEeHCTBOBAHHLIE N3 HUX. B pesyib-
TaTe TaKoro orbopa H3HL Ha 3eMJle BeIOpasa
acMMMeTPHYeCKHe OpraHWYecKHe MOJIEKYJIkI
aMHHOKHCJIOT U caxapoB. Takne MOTeKYIEl, KaK
BRI 3HaeTe, HA3BIBAKOT TaKXe XHpDaJlIbHBIMHA. OHH
TMOXO0KH JAPYr Ha Apyra, KAk mpaBas PyKa deso-
Bexa Ha Jjesyio (puc. 79), T. e. ABAAKTCHA 3€p-
KaJIbHBIMU OTPAKEHHAMH APYT Apyra. Ux Tax u
HA3BAJM — TPABBIMH H JIeBEIMH. AMUHOKHCIIO-
Thl, U3 KOTOPBIX COCTOAT OEJKH 3€MHBIX Opra-
HH3MOB, BCeria JeBkle, a yriaeBosl (pubosa u ge-
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30KCHPHO03a), BXOAAIINE B COCTAB HYKJIEMHOBBIX KHCJIOT, BCETA MPAaBLIE.
OKCIEPHMEHTAJNLHO JOKA3aHO, YTO KOAIlePBAThI-MUKDPOCHepPE] U3 acCHMMe-
TPHYHLIX GHOIMOIMMEDOB POCAH OhICTPEE CUMMETPHUYHBIX ¥ BRITECHATH UX.
Onrako, Kak HoAYepKHYN A, DHHINTEHH, TO, YTO AMHAHOKHUCIOTH y HAC Jie-
Bbl€, & YIJIeBO/bI IPaBhle, MOXHO O0BSACHUATH IPOCTOM CIYIARHOCTHIO.

Herpynno saMeTHTh, YTO OPEANONIOMKEHUE O MEePBhIX ATANAX BO3HHKHO-
BeHUHA MUIHH Ha 3eMile, 10 Teopur OnapuHa, J0OKAa3aHO SKCIePUMEHTAb-
HO, & BOT HOCJeIHHH 5Tall HOCHT 'MIoTeTHUYecKuil xapakTep. Ha saxaroun-
TeJHHOM dTane BO3HUK OMocHHTes GesIKka — IpOIece, KOTOPhIA XapaKkTepes
JlazKe IS CAMBIX NPEMHATHBHEIX MUKPOOPraHu3MoB. Mexarusm ero e Me-
HAJICA 38 BCK) HCTOPHIO 3eMJIH,

Ilo Maennro yuéHbIX, Halla njaaHera 00pasoBajach OKOJO 5 MHJLIHAD-
JAoB Jier Hasaza. Ha BosHMKHOBeHME »XUBHHM Ha Heil mOTPe6oBaIOCH OKOJIO
murapaa jger. Oxkono 4 MEAIHADAOB JeT Hasal NOABHJIHNCE NepBhle MU~
KPOOPTAHHU3MEI — IIPOKAaPHOTHI (T. €. O4HOKJIETOYHEIE OPTaHU3MEI, He HMe-
womue Aapa) — 6aKTepUH U CHHEe3eJIEHBIe BOLOPOCIH, IOJIOMKHUBIITHE HAYA-
J10 BceMy MHOTo00pasuio Iops!l 1 hayHLI HAallleil NIaHeTsl.

ECTb K XXU3HbL HA APYTUX NNAHETAX? TIpencrariesus o CyIecTBoBa-
HHUM )XU3HU HA APYrux HeGecHBIX Tesax, HAIIpUMep Ha ILIaHeTax, obpama-
IONMXCA BOKPYT 3BE31 BHe Hamel ColHeTHOi CHCTEMEBL, BOCXOAAT K ray6o-
K®o# npeBHOCTH. OHU HAILIXA OTPaskeHUe B APEBHEMHAUMCKOM dhusocodhun,
B YYEHHMAX TPeyecKUX M puMcKHUX (umiocodoB. CTpacTHBIM IIPONOBEIHN-
KOM HJeH MHOXeCTBeHHOCTH 00HMTaeMbIX MHUPOB OBLLI BEIMKHH UTANBAHEI]
Hxxopnano BpyHo. Y6e:RIEHHBIMH CTOPOHHUKAMH 3TOH TMIOTEe3bl OBLIN
H. Heroron, M. B. JlomoHocoB, II. Jlannac u koueqHo xe K. 3. [{luonkos-
CKHH.

B Hacroamee BpeMsa MOMCKH YKH3HYU 1 pa3yMa
BO BceeneHHOH cTAaHOBATCA MHDOBOM HAYJYHOMN
npobiieMOl ¥ MMEIOT JIOrHYecKoe HayuyHoe 000-
cHOoBaHMe. Beap moBcoAy BO BceenenHoit Iei-
CTBYIOT OJIHH M Te Ke (pUM3UYecKHe 3aK0HbI, BCE
HebecHBIE Tejla COCTOAT M3 OZHHUX H TeX JKe XH-
MHYECKHUX 3JIeMeHTORB, a Hamie CojHne — 00BIu-
Hasf, pAAOBadA 3Be3/1a, PACIOIOMKEHHAS NaJIeKO OT
[eHTpa HaIleH ralakTHKH, KOTOpas HaCUMTHIBA-
er Gosnee 100 munnuapmos 3Bésx. B mabmomae-
Mot e wactu BceelleHHOH HAXOAWTCA CBBIIIE
MIILIHapaa raraktuk. Tpyaso IPeACTABUTS, HTO e inioicrns :
B 9TOH HeBooOpasuMo orpomMHoil BceenenHo# ape. Hackanswoe e
TOJABKO HA Halled MJIaHeTe MOIVIA BO3HUKHYTH 6-MeTpoBoe M3oBpaKe-
KH3HB. B KocMuYeckoM mpocTpaHcTBe oOHADY- HWe B neljepe NNaTo
JKEeHBI CJIOJKHBIC OPraHUYeCKHe COeINHeHUs, KO- Taccunu & Caxape.
TOpble 00PasyloT XUMHYECKYI0 OCHOBY >KHBOM VI8 do . 5.

Puc. B0. «MapcuaHckoe
BoXecTBO», HANOMHHAIO-
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Kanerku. O4eBHHO, TEOPUA MPOMCXOMKICHUSA HMHBHA HA 3eMile, C KOTOPOH
Bbl IO3HAKOMUIIUCh, ABJIAETCS APIYMEHTOM B IO0Jb3Y MHOJKECTBEHHOCTH
obuTaeMeIX MupoB. Hepellko BEICKA3EIBAETCA NPEAIOJIOKEeHHAEe O TOM, YTO
[IPEACTABUTENH BLICOKODA3BUTHIX BHE3EMHBIX IMBUJIM3ANMWI IOCeIanu
Haly niaHety B npoiuiomM (puc. 80).

CTOpOHHHKH HJieH CYI[eCTBOBAHWSA MHOIUIAHETAH CO3JAANH Jake Iejoe
yuerue — ydonoruio (ot anza. Unidentified Flying Object, uro B nepesone
03HAYAeT «HEOMO3HAHHEIN Jeratomuii o6bexT — HJIIO»). B xavecTse noj-
TBEDIKJAEHHA CBOEH TEOpUM OHW MNPHUBOJAT MHOTOYHCJIEHHEIE CBeXeHHA
o cayuasx Habmopgenwusa HJIO, uccrenosBaHuH Tesl MHONJAHETAH C pas-
OMBIIMXCH JIETATEJBHBIX ANIapaToB
u ap. OnHAKO CBeJleHHS 9TH HYXKAA-
I0TCA B TIIATEJIBHOM AHAJIH3E, TaK
KakK HeIIPpOBEDPEHHBIE JJaHHBIE W CKO-
pocIieJible BBRIBOALI TOJBKO HAHOCHAT
BpeJ, HAYYHBIM IIPEIMOJIOKEHUAM
0 BHE3E€MHBLIX NVMBHIH3AIHAX.

b yeM KMBOE OTIMYAETCA OT HEXKUBOIO

Romennimieef B cnepyromem naparpadge BeI y3-
HaeTe 00 YPOBHAX OpraHH3aIllHH >KH-
BOH MaTepMM Ha Hameill IJaHeTe.

— —_— —

) OCHOBHbIE NONOYXKEHHS TEOPUH NPOUCXOKAEHUA XH3HU Ha 3emne A. W. Ona-
pyHa

) 4TO MOMCKM XKH3HM W pasyma Bo BceneHHo# cTanu MMpOBOM Hay4YHOH npobne-
MO

© Bbl moxere - £ b

b cchopMynuMpoBaTh NEpPBbiid U BTOPOM 3aKOHbI TEPMOAHHAMHUKHM

} paccka3sartb, Kakue Nnpoueccbl Ha3biBatOTCA Hec6parw~1bmu

) nNpuBecTH npumepbl HeobpaTHMbIX U 06paTHMbIX NPOLECCOB M3 pa3Hbix 06-
nacrei ectecTeo3HaHua (hUauku, Xumuu, Buonorum)

} OOBACHMTD, Y4TO TaKoe 3HTPONHA, KoallepsaTbl

BbinonHure 3afaHus

1. Cdopmynupyiite, UTO TaKOE KM3Hb C TOYKH 3PEHUS XMMUH, (DU3MUKK, Buono-

THH.
2. MoneiTaiTecs aprymeHtTuposartb, 4TO T€OpHA naHcnepMHH -— BHe3eMHOro
NPOUCXOMAEHHA MW3HHW — COCTOATE/IbHAA eCcTeCTBEHHO-Hay4YHan TEeOopHA.

MNpu noaroToBKe 3anaHWs UCNONB3YHTE NONONHUTENbHYIO NHTEPATYPY W BO3-
MoXKHoCTH MHTEepHeTa.
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3. ObbacHuTe, KaKylo po/ib aCHMMETPUA UrpaeT B OpraHW3alLMi >KMBOW MaTe-
puM. Kak oprannsosaHbl Genku u nonmMcaxapuibl C TOUKH 3PEHHA acHMMe-
TPHUH U NOYEMY UMEHHO Tak?

4. Daite cobcTeeHHoe ToNKoBaHHe TaKOMy yTBEPXKAEHHWIO HoBenesckoro nay-
peara @. Kpuka (smecte ¢ [DK. YOTCOHOM yCTaHOBMAN CTPYKTYpY MONEKybl
AHK) : «...Mbl He Buaum nyTu ot «NepBHUYHOro BynboHa» A0 eCTeCTBEHHOro
ot6opa. MOXHO NpWATH K BbIBOAY, YTO MPOUCXOXKAEHHME XW3HU — Yyfo,
HO 3TO CBMAETENBCTBYET TONbKO O HALLEM HE3HAHWHY.

Teopus npoucxoxaeHns xu3nu Ha 3emne A. U. Onapuna u eé 3KCNEepPUMEH-
TanbHoe noArsepxaeHve. .. Teopuu NPOMCXOXKAEHHUA YKM3HW: OCHOBHBIE NOMOMKE-
HHS U UX COCTOATENbHOCTD. *. Ychonorus B Poccuu v 8 Mupe.

§ 1 9. YpOBHM OpraH13aL UK KU3HH
Ha 3emne

= RS T - = —_— . - »
————

1. BcnoMHuTe, M3 KaKux HEOPraHWYECKUX BELLECTs U OpraHu4yecKux coeauHe-
HWH COCTOST KJIETKH.

2. Daiite kpatkue onpegenenus Genkos, >KHPOB, YINEBOAOE W HYKJIEMHOBbIX
KMCOT.

3. MNepeuncnure NposykThl € BLICOKMM CopepKaHWeM Genkos, >KMPOB MMM
YrNeBOA0B.

"\

N

AUMHUHECKHM COCTAB KJIETKM. Bee sxuBEIe CyIIeCTBa HA HaIell aHeTe
OPraHW30BaHBI CXOAHLIM 00pasoM: UMMET WAeHTHYHEIH XUMHYECKHH cO-
CTaB, CTPOEHHE MOJIEKYJI ¥ KJIETOK, aHAJIOTHYHYIO CTPYKTYDPY ¥ PACTeHHMI
HIA Yy JKHBOTHBIX. ITO MO3BOJISAET IPEJCTABATH OBIIYIO CHCTEMY Opragm3a-
MY JKHBOI MaTepuu Ha 3eMJIe B BAJE YCIOKHAOIAXCA YPOBHEH — OT MO-
JIeKyIApHOTro A0 bnocdeproro (puc, 81):

MOJIEKYJNAPHBIA —> KJIETOUYHBI —> TKaHEBHII —> OpPraHHU3MeH-
HBIH —> DONyJASALMHOHHO-BHIOBOH —> OHOLlEHOTHUYECKHIT —> ouocdep-
HBbI.

B cocrage BemecTs, 06pasyommux KIETKNA BCEX HBBIX OpraHu3MoB (Je-
JIOBEKA, JKHMBOTHBIX, PACTeHUIt), o0HapykeHo Gosee 70 XEMHUYECKUX 3Jie-
MEHTOB. ITH JIEMEHTHI IPUHATO JEJUTH HA MAKPOAJIEMEHTH U MUKDOSJIe-
MEHTEI,

Makpomup 161




Opranusm

(3ebpa)
Opran
(moar)
- A R
4 S Pl TkaHb

(HepBHAN TKAHB)

Knerkxa
(HeiipoH)

Puc. 81. YposHH opraHH3aumxM )XHBOH MaTepum
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MakpoanemMeHTBI — 5TO BJIEMEHTHI, KOTODPEIE COZEPMKATCH B KJIETKaX
B Donmpmmx konudectBax. IIperkje Bcero ato yriepos, KHCIODOM, 830T
1 Bozopoxa. B cymme oHM cocraBasior nmourn 98% Comep:RUMOro KJIETKH.
Kpome HasBaHHBIX K MaKpOJJIEMEHTAM OTHOCAT TAKMKe MarHui, KajaWH,
Kanblui, HaTpUii, docdop, cepy u xaop. CymmapHOe comep:kaHHe dTHX
aJIeMeHTOB cocTasiider 1,9% . Takum 06paszom, Ha OO0 OCTATBHEIX XUMH-
HEeCKHX 2JIeMeHTOB NpuxonuTcs oKoyo 0,1% . DTo MukpoaemMeHTsI: 3xeje-
30, UMHK, Maprasern, 6op, Mejab, Hoj, kobansT, 6pom, dTop 1 ap.

Kakx M0HO 3aMeTHTB, B KJeTKe HeT KAKHX-JHG0 0COBEHHBIX 3JIeMeH-
TOB, XaPAKTEPHEIX TOJABKO /A }KUBOU IIDUPOJALI, T. €. HA ATOMHOM YPOBHE
PasIMUIMA MEKAY KUBON N HEIKMBON NPUPOON He cymiecTByeT. OTH paa-
JIHYHA OOHADYKHUBAIOTCS JIUIIIh HA YPOBHE CJIOMHBIX BEIIIECTB — HA MOJIe-
KyasipHOM ypoBHe. Tak, HapAAy ¢ HeOPraHMYEeCKHMU BellecTBAMH (BOAOH
¥ MUHEPAJBHBIME COJAMH), KJIETKH XHBbIX OPraHU3MOB COEPIKAT XapaK-
TEPHBIE TOJIBKO /1A HAX OPraHNYeCKHe COeIMHEeHNsA: DeIKH, YKUDEI, VIUe-
BOJbI, HYKJI€MHOBEIE KHUCJIOTEI U JIP.

IloBTOpUMM OCHOBHEIE CBeZleHNA 06 ATHX BEIecTBAX U3 Kypca bmonoruun
OCHOBHOM ITKOJIBI, PACIHADHAM ¥ YIITyOHM HX.

Beakm — monMMepsl, NOCTPOEHHBIE M3 OCTATKOB AMHHOKHCIOT
(puc. 82). Onu umeroT paz buosornueckux bynxuuii. Hasosém ux:

1. Crpyxrypras dynkuns. Beskn — aTo cTpouTenbHbI MaTepUas Beex
0e3 MCKIIOUEHHA KJIETOK: GAKTePMANBHBIX, PACTHTENLHBIX, 3KHBOTHBIX.
M He ToBbKO: 060/109KA TAKHX HEKJIETOUHBIX (DOPM MKHU3HH, K KOTODHIM OT-
HOCATCSH BUPYCEI, TAKIKE COCTOUT U3 OeJIKOB.

2. ®epmenTaTHBHAA QYHKIHUA. BOJBIIMHCTBO XUMHIECKUX peakIui B
OpraHu3Me NPOTEeKAeT B NPUCYTCTBUM OHOJOTHYECKHX KATAJH3ATOPOB —
(hepmenToB, nmeromux 6eaxoByio npupoay. ITo cpaBHeHHIO ¢ HeOpranuJe-
CKUMH KaTalu3aTopaMu (bepMeHTHI 00Ia1aloT VEUKAJIBHOH aKTHBHOCTBIO
(ec mepBEIe yBETHYMBAIOT CKOPOCTH PEaKIIHil B IECATKY Pa3, TO (hepmeH-
Tl — B TBICAYM pPas) U CEJIEKTUBHOCTHIO (KA /bl (PePMEHT KaTaIusupyeT
OAHY PeaKIuI0 WJIH OAWH THII IpeBpalieHuii). B opraruame yesnoBeka 06-
napysxeno 6oxee 2000 hepmenTos.

3. Tpanenopruas dysxuus. BelKoBble MOJEKYJIbI OCYIEeCTRBIAIOT IIe-
PEHOC APYIrUX MOJIEKYJ WM HOHOB IIO TKAHAM M OopraHamM. BakHelmum
TPAHCIIOPTHEIM 0EJIKOM ABJIAETCA NeMOTIIOONH KPOBH, KOTODBII IIEPEHOCHT
KHCJIOPOJI,.

4. 3amuTHaa pyarnaa. Ocobele GelkHm — aHTHTeXA (cBoeoGpasHBIe
¢HapyYHUKH?» [JA IPOHMKAWIIHX B KIETKY <«[IPECTYIHUKOB» — DaKTe-
pPHUi) M AHTHTOKCHHEI — PAa3HOBHIHOCTE AHTHTE (meiirpanuayioT aasl 6aK-
Tepuil, 06pasyioIuecs B pe3ybTaTe HX MKUSHEACATENbHOCTH) ONPEeAeIAI0T
TaKO€e 3alUTHOE CBOMCTBO OPraHM3MOB, KAK HMMYHHMTeT. Benku mirasmur
KPOBH y4acCTBYIOT B CBEPTBIBAHMM KPOBM, IPEJIOXPAHAS OPraHU3M OT KO-
BOIIOTEPH.
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Puc. 82. CrpykTypa Monexynbl 6enka: @ — nepauyHas; 6 — BTOpUH-
Haw; 8 — TpeTu4yHas; 2 — YeTBEpPTHUHASR

5. Curaansnas ¢pysxnus. BeJKu-penenTops! BOCIPHHUMAKT U Hepena-
JOT CHTHAJIBI, TIOCTYIIMBINAE OT COCEJHHX KJETOK WJIM OKpysKalomieil cpe-
nabl. Hampumep, feiicTBre CBETa HA CETUATKY I71a3a BOCIPUHUMAETCHA (hOoTo-
PeNenTopoM POAONCUHOM, HMEeIOIHM OeJTKOBYIO IPUPOAY.

6. 3amacaoman, MM sHepreruueckas, (pynxuua. OcoOvie Genku B
KJIETKAX JKUBBIX OPraHU3MOB CIYKAT CTPOUTENbHLIM MAaTepHAIoM U obe-
CIIeYUBAIOT SHEPrUel PasBUTHEe HOBbIX opraHuaMoB, Takumu 6eakamu 6o-
raTel ceMeHa 6000BBIX pacTeHHH H AHIIEKJIEOTKH XHUBOTHBIX OPraHU3MOB.

Benxu mMoryT npespaiiaThCa B JXHDHI M yIVIEBOJbI, HO Te, B CBOIO OYe-
pexb, IpeBpamarbes B 0eJIKN He MOIYT, TAK Kak He COJAEep»Kar B cocTabe
CBOMX MOJIEKYJ OZMH M3 BaKHEHIIMX XMMUYECKIX aJ1eMeHToB — asoT. 1lo-
aromy OeKoBOe roJiojjanne 0CoOGeHHO DIACHO JJI MXUBOTO OPraHu3Ma.

Na6opaTopHbii ONbIT |

1. B npobupky Haxeiite 2 MJI pacTBopa Geska, fo6assTe 2 MJI pacTBOpa
mE09H, a 3aTeM HeCKOJILKO Kalleas pactsopa cyabdara mexn (1I). Yro na-
6monaere?
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2. B npobupky ¢ 2 mu pacrsopa 6eska 106aBbTe HECKOIBKO KAIEeIbh KOH-
IeHTPHPOBAHHON a30THOM KucaoTel. Uro npoucxoxur? Harpeiite comep-
#uMoe NpobupKu. YTo BBl BujuTe cefiuac? Oxnagure cMech B H0GABBTE K
He# 1o Kamaam 3—4 mu pacrsopa ammuaka. Uro Habrogaere?

3. ITofoxrure HECKOIBKO HUTEH MIEPCTAHON TKAHH. Oxapaxrepusyiite
3amax ropsei mepcTH.

4. K 3—4 mn pacrsopa Geska B Bofle A06aBbTe pacTBOp Cyibdara
menu (II). Yro mabmrogaere?

Hupsr — caoxnasie adupsl Tpéx-
ATOMHOI'0 CIMPTA INIMOEPUHA U FKUD-
HBIX KHCJI0T (puc. 83).

#Kuphl KUBOTHOTO MPOMCXOXMKIE-
HUA MMeIT TBEPAYI0 KOHCHCTEeHILHIO
(MCKJIIOYEHME COCTABASET IKHIKMI
peibuit sxup). Hupsl pacTHTEIBHOIO
NPOMCXOMKEHUA, KOTOPLIE YACTO HA-
3BIBAIOTCA MACJAMH, KaK ODaBuiao, @ Vraepon @ Boxopox oxﬂcmpm
HMEIOT XHJKYI0 KOHCHCTEHIHIO (3a
ACKJIIOUEHUEM [IaJbMOBOTO MacJja).
Buomoruueckue QyEKnuM 3KUPOB cJie-
AyIomme:

1. Crpyxkrypras ¢ynknua. Bmecre ¢ GesikaMur ¥ yIrieBOgaMH 3KUPLL 06-
pasyior 6uosoruuecKue MeMOpaHbI.

2. Jueprernueckas pynkuusa. Hupbl UrpaoT posk 3amacHOTrO sHEpre-
THYecKoro Bemecrsa. IIpu oxucnennn 1 r sxupa BeIZeNAeTCS B ABA pasa
Bonbime sHeprun, yem npu oxkucirenuu 1 r Geaxa man yriesosa. ITpu sarom
TaKxe obpasyercs oxoso 1,5 r BOABI, UTO IO3BOJAET HEKOTOPHIM JKHBLIM
OPraHM3MaM YaCTHYHO YAOBJIETBOPATHL NOTPeGHOCTH B BOAE 3a CUET BHY-
TPEHHHUX DPecypcoB (BcnomMHHTE BepOa100B; puc. 84). ITinoasr u cemena
MAaCJTHYHBIX PACTEHHH (HanmpuMep, OJIMBKOBOTO JepeBa MM MOACOTHOIHN-
Ka; puc. 85) GoraTel MKAPAMHM U [IOITOMY HCTIOML3YIOTCS AJIA MOJIy4YeHU S
PACTHTEIBHOI0 MAca.

3. Tepmoperyampyromas ¢yaxuusn. Hs-3a
HU3KOW TeIJIONPOBOAHOCTH JKUDbI UIPAIOT BajK-
HYIO POJib B TEIIOPErYIANNH JKUBOTHBIX (BCIIOM-
HHUTE KHTOB, MOp»eii, MODCKHX JILBOB; pHc. 86).

4. 3amuTHAA QYHRIHA. OTY QYHKINIO — 3a-
IIATY OpPraHM3Ma OT MeXAHWYECKUX BO3Jeli-
CTBMH ¥ IePEOXJaKICHUA — BBITOJHAIOT M-
PBI TOJKOMKHOH MUDPOBOH KJIETUYATKH W CAJBHHA-
KOB JKMBOTHBIX, OKDYKAIOIIMX BHYTDEHHHE Puc. 84. isyrop6uiit
Oprasbl. sepbnion (6akTpua)

Puc. 83. Mogens monexyb! xupa
(Tprcreapara)
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Puc. 86. Mopckue nbebl

VraeBoasl (caxapujsl) — KOHEYHBIE IPOAYKTH (POTOCHHTE3A. B pesyas-
TaTe STOT0 YHUKAJBLHOTO IPOIlecca AKKYMYJINPYeTCH COJIHeUHAasA dHeprud,
KoTopas mpeobpasyeTcsi B XMMHYECKYIO H CIYIKHT 3aTeM HCTOYHHKOM
oHEepruu JJsi GHOCHHTEe3a, PEe/ICTABJIAIOIIEro co00H PAJl SHAOTEPMHUHECKHX
nporneccos. YpaBHeHMe peaknuu (GOTOCHHTE3a, KAK U 3HAMEHHUTOE ypaBHe-
aue A. DUHIITeHA O B3aMMOCBASA Macchl ¥ sHeprun — E = mc?, nomxen
3HATH KaXKIBIM 00pa30oBaHHEIN YeJIOBEK:

6CO, + 6H,0 = CgH, ;04 + 60,.

VIUIeBOABI COMEPMATCS B KIIeTKaX BCeX »KUBBIX OPraHu3MOB. B xusor-
Hoil KJIeTKe uX noJs cocrasasger 1—2% , a B pacTHTEJbHBIX HHOTAA AOCTH-
raetr 85—90% oT Macchl CYXOro BelecTBa KJIeTKH,

CBOé HA3BaHHE VIVIEBOABI MOJYYHJIM IO TEM dJIeMEHTaM, KOTOpbIe BXO-
AT B COCTAB MX MOJIEKYJI. TH COeJHHEHHS COAEPKAT TOJABKO YII€poZ, BO-
AOPOA M KHUCJIOPOJ, MPUIEM BOZOPOA W KMCJIODOA HAXOAATCA B HUX, KaK
[PaBHUJIO, B TAKOM € COOTHOILIeHHM, KaK i B MOJIEKYJIe BOJbI — 2 1. 0Or-
cIola ¥ HasBaHHMe KJjacca BellecTB. BoJbIIHHCTBO YIJIeBOAOB COOTBETCTBY"
1ot obmeit popmye C,(H,0),,.
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NabGoparopHbiii onbiT

1. B npobupky ¢ 3—4 ramiamu pacrsopa cyabdara menn (IT) gob6asere
2—3 M pactBopa ménoun. Yro npoucxoaur? 3arem 106aBbTe B IPOGHPKY
8 MJI pacTBOpa ITIIOK03LI ¥ cMech Baboaraiire. Yro Habmogaere? O uém ro-
BOPHT 3TOT ONEIT?

2. Harpeiire cogep:xumoe npobupku. Yro se Buaure? Caenaiite BRIBOA.

3. K 3 mn aMmMuagHOro pacteopa okcuja cepebpa qobassre 1—2 ma pac-
TBOPA IVIIOKO3BI ¥ HarpeiiTe cMech Ha IIaMeHH cinuproBku. Crapaiirecs Ha-
IpeBaTh COAEPIKMMOe NPOGHPKH PAaBHOMEPHO M MeAJeHHO. YTO IMpoucxo-
aur? O6sacauTE.

Na6oparopHbiti onsiT \______ - E——

1. B npobupky ¢ 3—4 xamnsamu pacTBopa cyibhara menu (I11) no6assre
2—3 ma pactBopa meénogn. Yro npoucxoguT? 3aTeM 106aBETE B IPOGHPKY
3 MJI pacTBOpa caxaposk! u BaboaTaitte cmech. Uro nabmonaere? O uém ro-
BOPHT 3TOT OILIT?

2. K pacTBopy caxapossl B cTaKaHYUKe JONUBaiiTe HeGOIBITHMH TOPIIH-
MM U3BECTKOBOE MOJIOKO, IOCTOAHHO NMepeMeInBasn KUAK0ocTb. YT mpo-
ucxonur? ITouemy?

NaGoparopHbii onbIT [ : .

1. B npofupKy HaACBIIbTE HEMHOT'O MOPOIIKA KpaxMaJa. [Jo6aBeTe BOIbI
u B3bonraiite cMech. UTO MOXMCHO CKA3aTh O PACTBOPHMOCTHM Kpaxmala
B Boge?

2. BrueliTe B3BeCh KDAXMaJIa B CTAKAHUUK C TOPAYEii BOLOM M IPOKUIIA-
THTe eé. UYro nabiomgaere?

3. B npobupky ¢ 2—3 MJI HOJIy4eHHOro KPaXMAIBLHOTO KJeiicTepa Xo-
0aBbTe KAIIIO CIHPTOBOTO pacTBopa uoaa. Yro npousonrto? ObbsicauTe.

MHoOro yriesos0B COAEPRATCA BO PPYKTAX ¥ OBOIIaxX. YTUIEBOAOM ABJIS-
€TCsA, HalpUMeD, CBeKJIOBUYHBII, & TaKsKe TDOCTHHKOBLIM caxap. Més moyu-
TH IeJTHKOM COCTOMT U3 YIVICBOLOB.

K yrnesosam oTHOCAT pasnuuHBIe BHJALI KpPaxMaJsa, KOTODhIE BXONAT
B COCTaB TAKHX BaXKHBIX /JIA IDOH3BOJICTBA NPOAVKTOB THTAHUA PACTEHUIA,
Kak Kaprodess U 37aKH (NIIeHUIa, PUC, KYKYpPYy3a, PO | Ap.) (puc. 87).
PasHoBHAHOCTS yIVIEBOAOB, HadkIBaeMasn MeJII0N030H, ABISETCH IIaBHOM
COCTAaBHOM YACTBHIO KJIETOYHBIX 000/I09€K BCeX BhICIIUX pacrenuii. Ha pu-
CyHKe 88 IOKA3aHO CTPOEHHE HEKOTOPBHIX CJIOMKHBIX BBICOKOMOJEKYJISP-
HBIX YIIEBOJOB — MOJHACAXAPHIOB,

Buonornvueckue GyHKIUH YIIIEBOAOB CJIeAVIOLIHE:

1. 9mepreTuueckas pynxuus. XoTs TP OKHCIACHHH 1 I' IIIOKO3BI BhI-
AenseTcA B /iBa pasa MeHbIlle 9HEPrHH, YeM IIPH OKHCJIeHuu 1 r xwupa,
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Puc. 87. PacteHus-KpaxmanoHochl: @ — Kaprodens; 6 — KyKypy3a; 8 — pHc

MMEHHO OHA SABJISETCA OCHOBHBIM MCTOYHMKOM 3HEPruu JJIA YKHBBIX opra-
HU3MOB.

2. Crpykrypuas QyHkiusa. B pacTuTe bHBIX KJIETKaX NEJII0JI03a BXO-
AUT B COCTAB KJIETOUHOH O06OJOYKHM. YrieBoisl pubosa u JE30KCHPH-
503a BXOAAT B COCTAB COOTBETCTBYIOIIUX HYKJIEHMHOBBIX KHCJIOT — PHE
u JHEK.

3. 3anacaomad GyEKUML. YIUIeBOIbI CO3/AI0T 3anac MATATEJbHBIX Be-
IECTB: B PACTHTEILHBIX KJIETKAX B BHJe KpaxmaJsa, B KJeTKaX }KUBOTHEIX
1 rpubOB B BH/ie INIMKOreHA.

I'nukoresn

Puc. 88. Crpoetive nonucaxapvaos
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4. PenenropHas (yakuus. MHEOrue CaosHbie yIyieBOALl BXOLAT B CO-
CTaB KJETOUHBIX DEIeNITOPOB — CTPYKTYD, PEATHPYIONINX HA OIpeJeéH-
Hble XHMHYECKHe BellecTsa uamMe- S— —

HEHUEeM CBOe# PopMBbI. Hac me oGMaHeITs GoxbUM paeM:
HykaenHOBBIE KHCIOTHI CBOE BecCMepTh HET — MBI 5T0 3HAEM.

Has3BaHWe NOJIVYHJINA OT JAaTHHCKO- Ho BCE Jib pasBeeTcs B GuLIOM?

To cioBa nucleus — Aapo, T. e. UX HacnepcreennocTs GeceMepTHOMN ITHIIEH

MOJKHO HMMEHOBATEL <¢HAJNePHBIMHA Biio6IEHHAIM HA TLTTH CATHTCS

RHCJIOTAMH», OJTH Ba)XHeHIIue U ocenser HX KPBIIOM.

OPUPOAHEBIE MOJUMEPhl obecreyu- B. Mlepnep

BAlOT Nepefady HAaCHeJCTBEHHBIX
CBOMCTB OPraHM3MOB.

Kak Bwl 3Haere, pasjiMualoT JBa TUNA HYKJIEHHOBBIX KHCIOT: Ae30-
Kcupuboryknentossie (IHK) u pubonykneunossie (PHK). THK u PHEK —
3TO NPHUPOLHEIE OHOMOJIMMEDEI, COCTOSIINE U3 HYKJIEOTUIOB, T. €. IOJHHY-
KJII€OTH/IBI.

Yro npencrasider coboi HyKIeOTH 7 ITO TPEXIBEHHOR COeITUNHEeHHe, CO-
CTOsAIlee U3 A30THCTOTO OCHOBAHHUA, CBASAHHOIO ¢ YINIEBOJOM M OCTATKOM
dochoprHOH KHCAOTE, CXeMaTHYHO CTPOEHHE HYKJEOTHAA MOYKHO Ipej-
CTABHTH TAK:

yriepos

—

thocoprasa A30THCTOE
KHCJIOTa OCHOBaHHE

YPOBHU OPTAHMZALMM HMIHW, B sayase naparpada Mbl V3Ke TOBOPHIA
00 ypOBHSIX OpPraHM3aluM >XUBOH MarepwH. IIoroBopUM 0 HEKOTODLIX U3
HHuX 6onee 06CTOATENLHO,

MonexynapHubiil ypoBeHb. C 2TOro ypoBHsa, KaK OBl IPOCTO HJIM CJIOMHKHO
HY OBLJI YCTDOEH OPTaHW3M, HAYHMHAIOTCHA BCe BaKHEHINMEe HOpPOIecchl ero
JKusHegeATeNbHOCTH. 00 3TOM ypoBHe mojgpobHee Iia pedb B IePBOM Ya-
cTH naparpada.

Kanerounsiit yporers. CTpyKTYpPHOH M (DYHKIIMOHAILHON eIUHENIIEH BCex
SKMBEIX OPTaHM3MOB ABJIAETCA KiIeTKa. KIeTouyHkIi ypOBEHb OpraHusanuu
su3HU Oyger 6osee mogpo6HO paccMOTpeH B CiaeAyioieM naparpade.

TraneBs1ii ypoBeHb. MHOIOKJIETOUHBIE OPTAHU3MBI 06PA30BaHLI HE IPO-
CTO CYMMOM KJIeTOK, & IPYIIAMH KJIETOK, CXOAHBIX 10 IIPOMCXOKASHUIO,
CTPOEHMIO H BHINOJTHAEMBIM GyHKOuAM. TaKue rpynnbl KJIeTOK Ha3bIBAKOT-
¢ TKAaHAMM. THAHH BOSHHKJ/IWA B XOoge 9BOJIIOILAOHHOTO pasBUTHH BMeCcTe
¢ MHOTOKJIETOUHOCTBEI. Kak BbI HOMHHTE M3 Kypca GHOJOrHH OCHOBHOMH
IIKOJIBI, Y KABOTHRIX Pa3IMYaiOT CIeAYIOIHe THIIbI TKAHEeH — BINTe -
aIbHYI0, COeJUHHUTENLHYIO (B TOM 4Yucje KPOBh U JUMOY), MBIIIEUHYIO,
HEPBHYIO; Y pacTeHU — 00pa30BaTeNlbHYIO, IOKPOBHYIO, OCHOBHYIO, [IPO-
BOIAILYIO.
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OpraEu3MeHHLIH ypoBeHb. Bee mepeuncieHHEbIe BUALI TKaHei o6pasyor
OpraHBI.

Opran (oT zpey. organon — opyjue, HHCTPYMEHT) — 3TO 4aCTh JKU-
BOTHOTO HMJIM PACTHUTEILHOI'O OPraHM3Ma, BHIIOTHAIOINAA ONPeJeJIEHHY IO
(DYHKIHIO 1 KMEIOIIAs COOTBETCTBYIONIee 3ToM (QyHKIMKU CTPOEHNE | 1O~
JIOJKEeHHUE B OPraHuaMe.

HecKOJBKO OpraHoB, BHINOJHsAKIEX 00myo dyHEKOUio, o6pasyior
CTPYKTYPHOEe H (YHKIUOHAJIbHOE 00BeJWHEHHEe — CHCTEMY OPIraHOB:
CepAeYHO-COCYAUCTYI0, HEDBHYIO, AbIXaTelbHYI0, BEIACJIUTENBHYIO 1 T. 1.

V KMBOTHBIX MBIIIedHas cHucTeMa 00pasopaHa MEBINIEYHOH TKAHBIO,
HepBHAf — HEPBHOMN, KOKHBIE [IOKPOBEL U JKeJIe3hl — SIHUTeIHaNbHOM, KO-
CTH U XPAIIH, KPOBb ¥ JuM(pa, NOAKOKHAA }KUPOBAd KJIeTUaTKa U JpyTue
CTPYKTYPBI — CO€IHHUTENBHON TKAHBIO.

Y pacrenuii u3 06pa30BATEeNLHON TKAHN IIOCTPOEHBI PACTYIIHE YUaCTKH
noGeros, KOPHEH W CTBOJIOB, U3 IOKPOBHON — MOKPOBHI Pa3JIMYHBIX Opra-
HOB (MHCTLA, moberu, IBETKH), U3 IPOBOAAINEH — COCYZBI JPEBECHHBI H
CHTOBHIHBIE TPYOKH J1y0a, 110 KOTOPEIM ABHKYTCHA COOTBETCTBEHHO PACTBO-
PHI MUHEPAJBHBLIX U OpraEuyecKux BemecrB. OcHOBHAs TKaHb HAXOJUTCH,
KaK IPaBUJIO, B JIUCTHAX ¥ MOJIOJBIX CTebIAX MO/ TOKPOBHON TKAHBIO, 1IN~
POKO PacmpocTpaHeHa B KOPHAX, KIyDHAX, KOPHeILIoJaxX, B MAKOTH ILJI0-
JIOB ¥ CeMAH.

HMonyaannoHHO-BHI0BOH ypoBeHb. Bece cHCTEeMBI OPraHOB B3aHMOCBA3ZA-
HEI APYTr ¢ APyrom, 4To ofecrneduBaeT LEeJOCTHOCTE XUBOI0O OPraHu3Ma Hu
HauJIydIlee ero B3anMoefcTBHE ¢ OKpy Kalonei cpenoii. OpraamsMel, Kax
OAHOKJIETOYHEIE, TAK U MHOTOKJIETOYHEIE, 00bLeIMHEHE! B TAKHE CTPYKTYP-
HBIe eIHHUILI CHCTEMATHKH, KOTOPEIE HA3LIBAIOTCA BHIOM.

Buja — 5T0 COBOKYITHOCTH 0c0bGeill, HMEIOIIMX CXOAHBIE IPU3HAKH.

K TakuM nmpu3HaKaM OTHOCHTCAH:

IPOMCXOMIeHHE;

YHCJI0, pasMep u (hpopMa XpoMocoM;

CTPOEHHE OPraHu3Ma;

crnocofHOCTE cBOOOAHO CKPEIMBATHCH Mex Ay coD0H U JaBaTh ILIONOBH-
TOE IOTOMCTBO;

pacnpoCTpaHeHHe HA ONpPefeNéHHON TEePPUTODHH MM B aKBaTOPHHU
(apeaue);

THII B3ANMOOTHOIIIEHHA ¢ DHOTHYeCKUMH M abHOTHYeCKHMH (DaKTOpaMH
cpensl.

Bun ckiageiBaeTcA M3 OTAJNBLHBIX IOMYJASIUN — rpynn ocobeii, 3aHul-
Mamux 060cobIeHEYI0 TePPUTOPHIO B npejesax apeana suzpa. Ilomyna-
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U5 — 9TO dJIeMEHTapPHAaA eAUNHHUIIA SBOJIOIHUH, C KOTOPO, KAK ¥ C IOHATH-
eM «DHOoLeH03», BB GoJstee 1opo6HO TO3HAKOMHUTECH JaJiee.

B cnegyromem naparpage peus noiiéT o pasaoobpa-
3HMH JKUBBIX CYIECTB, CTPOEHMM M (QVHKIHAX KJIETOY-
HBEIX H BHEKJIETOYHEIX (JOPM U3HH. = e

}  XMMHYECKHMH COCTaB KNETKHM
) 6uonoruueckue hyHKUHUKM GenKoB, XXMPOB W YINEeBOAOB

P YPOBHHW OPraH13aLuM XHBOH Marepum

b onucatb CTPOEeHHEe HYK/IEMHOBBIX KUC/IOT U UX PO/ib B Nepegaye HacnencrseH-
HbIX CBOHCTB YKHBbIX opraHM3mos

b NepeyucnuTb YPOBHH OopraH13auuK XXU3HHU U NPUBECTH NPUMEPDBI KaX[oro 13
HUX

b COOPMYNHPOBATL, YTO TaKOE TKaHb, NEPEYUCIMTD THNbI PACTHTENbHBIX M dKU-
BOTHbIX TKAHEH W UX NPU3IHAKHK

0OBACHUTD, 4TO TAaKOE OpraH U CHCTEMa OpPraHoB

v

P Ha3BaTb NPU3HaKH, NO KOTOPbIM 0COBH 0OBENUHRAIOTCA B BUA

BoinonHuTte 3agavus

1. Kakue xumuueckre anemMeHTbI BXOOAT B COCTAB KNETOK XWBbIX opraﬂnamos?
Kakue u3 HuxX oTHoCcATCA K MaKpo3eMeHTaM, Kakue — K MHKPDBREMEHT&M?

2. ObvAcHuTe, 4TO Takoe 6enku, nepeuncauTe ux BUonoruyeckue yHKUMH B
YKHBbIX OpraHu3amax.

3. DaWnTe xapaKtepucTUKy yrnesoaam, pacckaxure ob ux BUONOruyeckux hyHK-
LMAX B XKMBbIX OpraH13Max.

4. CdopmynupyiiTe, UTO TaKoe XMUPbI, HA30BUTE MX OYHKLMK B KUBbIX OPraHu3-
Max.

1. CTpyKTYpPHO-(hYHKUMOHANbHAA XapaKTepHCTUKa opraHu3mosB., . Bug v ero npu-
3HaKuM (Ha npumepe u3 KypcoB BOTAHUKH U 30010THH).
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§ 20. MHoroo6pasue XKUBbIX OPraHM3MoOB.

KneTka u HeknetouHbie (pOPMbl XKHU3HH

1. OnUwKTE CTPOEHHE PACTUTENBHOM U XKUBOTHOM KNETKH.

2. DawTte onpenenexne BakTepUAM U BUpyCaMm.

2. MNepeuncnute 3abonesarus, BO3BYAUTENAMHU KOTOPbIX ABNSIOTCA GakTepuu

W BUPYCbI.

NPOKAPUOTE! M AYKAPMOTHI. TTo pasiMuHBIM OLEHKAM, Ha Hallle} IIaHe-
me HacuuTeiBaerea oT 1,9 no 8 MUIIMOHOB GHOJTOTHYECKHUX BUIOB, U 00JIb-
IIMHCTBY M3 HUX YeJOBeK Jaj HasBaHudA. 1A onucaHusa ¥ 0003HaAYEHHA
MHOKEeCTBAa KAK HbIHE CYINECTBYIOIMIMX Ha 3eMJie, TAK ¥ MCKOMAeMBIX pac-
TeHWH, JXHBOTHBEIX, MHKPOOPIraHW3MOB U rpuboB HeoOXOoAUMA OIpeJeNIeH-
HAaf CUCTEeMAa. DTH 3aJaYH BLITOJHAET pasjes OHOJIOrHH, KOTOPBIM Tak M
HABBIBAETCA — CHUCTEMATHKA.

Tax Kax CTPYKTYPHOM eMHKIIEH IIPOCTPAHCTBEHHOW OPTaHU3aATIAHN M-
BbIX OPraHU3MOB ABJISAETCH KJIETKA, TO 0COOEHHOCTH €€ CTPOeHH A IMO3BOJIH-
JIM PA3AeNIATE BCe JKUBBEIE OPrAHMBMEI Ha JBa HAANAPCTBa: IPOKAPHOTH

¥ 5YKapHOTEHI.

Knerounas

Braouenua =—— |

_ Pubocomser
CTEeHKAa =

T Knerounas

membpaHa

\ Busunsasusa

KJIETOYHOMH
mMeMOpaHb!

Puc. 89. Crpoenue knetku Bakrepuu
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IIpokapmuorsi (OT zam. pro — pasbIe U epeu. karion — siapo) — mosmep-
HEIE OPraHu3Mel. KIeTKH TAKHX opraHuaMoB He UMelOT Y6TKO ohopMIIeHHO-
ro aapa, ux JTHK pacnonoskena npsmo B nuromiasme (puc. 89). ¥ Takux op-
PAHU3MOB HeT MeMODAHHBIX OPraHOMIOB, XaPAKTEPHBIX JJH 3YKAPHOT, X
(DYHKOUY BBINOJHAIOT OTAENLHEIE YYACTKY KIETOUHON meMOpansl. K npora-
PHOTaAM OTHOCAT ODAKTEepHH, B TOM UHCJIE nuaHobaKkTepuu (CHHe3eEéHbIe BO-
J0pocan).

Baxrepun mayqaer ocobulit pasmesn 6uosorum — MHUKpobuomorng. 9ru
OPraHM3MBEl YCTPOEHBI MPOCTO: B LEHTPAJIBHON YaCTH HUTOILIASMBI PACIIO-
JlaraeTrcs ofHa Koaeliesas moneryaa [IHK, cogepsxamas HeCKOJABKO THICTY
reHoB. PasmHOxKaTCsA GaKTEDHM JeIeHUeM, CKOPOCTE KOTOPOI'0 HeobhI-
9aWHO BBICOKA. Biiaroapsa BEICOKHM TeMIaM pasMHOMKEHHU, a TAKIKe CIIO-
cobHOCTH 06Pa3OBLIBATE CIIOpPHI GaKTEPHH JErKO IPHCIOCADIMBAIOTCH K
YCIOBUAM OKPYXAaKIleld cpeAbl, a MOTOMy Bedjecymu. CIIOpBI NpeacTas-
AT co00i KIeTKHU, MOKPHITEIE IJIOTHOHN 3alUTHOM 000/I0UYKOM, ¢ Pe3Ko
CHHMKEHHBIM YPOBHeM MeTaboau3ma,

BakTepuu IBYTUKA: OHE IPHUYMHAIOT YEJIOBEKY CTPaNIHEIN Bpea 1 npn-
HOCAT HeMaJIyio nonb3y. Hanpumep, 601esHeTBopEbIe 6aKTePUN TYMBI, X0-
JIephI, NPOKa3kl, CTOJNOHAKA, AudTepUN, MeHuHTUTa, Tuda, TyGepKyIé3a
H T. I. CTATH NPUIUHOK r'Hbenu COTEH ThICAY M AAXKe MUJLJIMOHOB Jioaeit
B pesyabrare anugemui (puc. 90). B ro sxe Bpems Giarogaps 6axrepuamM,
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KOTODBIE PA3Jaraid OCTATKH JAOHCTOPUYECKHMX
pacTeHMil M JKMBOTHEIX, 00pa30BANHCH 3aJeXKn
HedpTH, VyIUIsA, Tas3a, obecneuMBINME PasBUTHE
yegoBedecKoi mumBuiamsanuu. Kax MaleHbKHe
XuMUdeckue (abpuxm, 6e3 ycramm paboraior
K1yOeHbKOBBIe OaKTEpHUH, KUBYIIHE Ha KOp-
HAX HEKOTODPBIX 06000BLIX pacTeHui (puc. 91), —
oHu oforamaioT NoYBy CBA3AHHBIM azoTroM. Mo-
JIOYHOKHCABIe OakTepuyM — OCHOBA IIPOM3-
BOACTBA MOJOYHOKHCJIOM npoaykuuu (Kedupa,
cMeTaHBl, Macja, cbipa). BakTepuum IOMOraioT
ybupaTs pasnuBsl HedTH M H06BIBATH IIBETHBIE
MeTaJlJIbl — Ccefyac WHTEHCHMBHO Pa3BHBAETCH
crenMa bHAA OTPACHH METAIIYPIHH — MHUKPO-
fpuoslormuecKkas weraryprasg. Bea 6GakTepuit

Puc. 81, KinyGemsau HEBO3MOKHO NPEeJACTABUTEL yclmexm OGHmosormue-

Ha KopHax 606080ro CKOif ¥ TeHHOI MHIKeHePUH, 0 KOTOPEIX BhI y3HA"

pacTeHus eTe B [Ipoliecce aJXbHENIIero U3y4eHus Haulero
Kypca.

CuHesenéHble BoAopocan (uasobaKTepHn) CBOE Ha3BaHHe HOJYYHJIN
[IOTOMY, YTO COIEPKAT JBA MAMEHTA: 3eJEHEIH — XJIOPOMUILI U CHHHNA —
doronuanus. Kpaiinue y9acTKH MUTONIA3MEl KJIETOK CHHE3€JIEHBIX BO-
Jlopocyieii U coepyKaT STH MUTMEHTHI, & NeHTPAJbHEIN y4acTOK — KOJb-
nesaa [ITHK. B nuronnasMe sTHX BOAOPOCHIEH MMeeTcsd JBa BHAA BAKYO-
JeH: BAKyOoJb C BaNacHBIMM MHUTATEILHBIMH BeIleCTBAMM H rasoBhle
BaAKyOJH, 3AI0JHEHHBIE a30ToM. Biarogapsa mocjielHUM 3TH BOJOPOCIHN
BCILJILIBAIOT HA MOBEPXHOCTh MOPe# M 0KeaHOB, rae 6oibiile COMHIA M VY-
ITe yeJaoBUA AnA GorocuHTe3a. PA3MHOMKAOTCH CHHe3e eéHble BOAOPOCIN
neJleHHeM, HO HOBHIE KJIeTKH He pacxojasaTcs, a Kak 6s1 caumaioresa 6iaro-
ZapdA CAU3uCeTol 0600uKe U 06PA3YIOT MJIOTHYIO 3€JIEHYIO MACCY AJIMHOMN
0 HECKOJNIBKHX COTeH KMJIOMEeTpPOB | ToamuEo#i 10 1 M. [Tnanobakrepun
HUrpaloT ABOAKYIO pob. VIMeHHO 6arozapsa UM OKOJIO 2 MHJIIMAP/OB JIeT
Hasaj KOJMYeCTBO KUCJIO0POAa B BO3AYXe HOCTUIVIO TAK HA3EIBA@MOH TOU-
ku IMacrepa — 1% ot ero comep:RaHuA B COBpeMeHHOM armocdepe. YVueé-
HEBle CUHTAIOT, YTO TAKOH KOHOEHTPAIMH OBLIO AOCTATOYHO JAJSA IOABJE-
Hu#A aspobHOro Apixanusa. U ceiiuac nuanobaKTepun BHOCAT CBOM BKJAK B
noAfepKaHUe TTOCTOAHHOrO cocTaBa arMocdepsl. OHAKO MMEHHO HM3-34
3THX BOAopocJeit mpeTyT upyasl (puc. 92) m o3épa, npesBpamascek B 3710~
BOHHBIe FTHHJIBIE 00JI0Ta, [[BETYT MODA ¥ OKeaHkl, OTPaBJIAA OTIYCK OTAbI-
XAMOMIWAM.

JyxapuoTsl (OT 1am. eu — TOT, KTO HMeeT, U Zpey. karion — agpo) —
OpraHu3Mbl, KJETKH KOTOPHIX HMeIOT fApo. fapo orrpaHudYeHo or nu-
TOMJIA3MBl [ABOMHOH MemOpaHoil, BHYTPH HApa COAEPMATCA XPOMOCO-
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Puc. 92. B. [l. Nonenos. 3apocwuit npya. 7879 2.

mel — JHK, <«omernpie» B OeskH. B nuromnasme pacoojOXKeHBI Opra-
HOMLI:

MHTOXOHAPHH, KOTOPLIE BBIIOJHAIOT (PYHKIUIO SHEPreTHUECKHUX CTaH-
HUHA KJIeTKH;

pubocoMEl, Iie HAa OCHOBe mHMoOpManuy, npeacrasiessoin 8 PHK, amnu-
HOKHCJIOTHL «CIIMBAIOTCHA» B MOJIEKYJIbI OE/IKOB;

3HAOILIA3MATHYECKAA CeTh, Ha MeMOpaHaxX KOTOPOH CHHTE3HpYIOTCH
ﬁe.ﬂl{ﬂ, 4 B IOJIOCTAX HAKAIIVIMBAKTCA H TPAHCHOPTHPYIOTCA OpPraHm4ecKHe
BEIIecTBA KJIeTKH (0enKu, dHPbI, YIJIEBO/AbI);

annapat [obJKK, I/ie 9TH HAKOILJIeHHLIE BeIleCTBA «YIaAKOBLIBAIOTCH »
¥ MCIIOJIB3YIOTCH CAMOM KJIeTKON MJIM HOKHIAIOT €€ 'PDAHUILIL;

JIA30COMBI, HI'DAIOIIHAE POJb «IHIEeBADUTENLHOM CHCTEMEI» KJIeT-
KH.

B kyierxax pacTeHHH mMeloTcH ocoOble OPraHoOMALl — ILIACTHLI, BaM-
HeHIIMMH U3 KOTOPHIX ABJIAITCS 3eJIEHBIe XJIOPOIJIACTEI. B HUX-TO ¥ IIpPO-
HCXOOUT INIABHBIN Ipouecc (poTOCHHTe3a — HAKOILJIEHHEe COJTHeUHOH 3Hep-
Iy ¥ 00pasoBaHMe OPraHMYeCKHX BeINecTB M3 VIVIEKHCJOIo Ira3a M BOJILI.
Kpowme aToro, pacTuTeabHadA KJIeTKa COAEPHUT BAKYOJIHU — KPYIIHBIE [10JIO-
CTH, HATIOJTHEHHBIE KJIETOYHBIM cOKOM. M HaKOHeIl, pacTUTeJbHAH KJIeTKa
OTJIMYAeTCS OT KHUBOTHOH KJETOYHOW CTeHKOM: momumo memOpaHBI, OHA
HMeeT HJOIOJHUTENLHYI0 000J0UYKY U3 HeNai0a03kI (puc. 93).

HAS OPUA 7. LWUBAHHA. B 1839 r. 6s11a chopMyJIMpoBaHa KJle-
TOUYHAA TEOPHSHA, ABTOPOM KOTODOH SABJIAETCA HeMelnKui yuensiid T. [Ileann
(1810—1882; puc. 94). 9ra Teopus crajia OLTHAM M3 TPEX BeIMYANIIINX OT-
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Muxporpyboukn

XpomaTur

Jluzocoma

IMuaTomnasMaTUuvYecKas HAnepnas
memOpana obosouka

DEAONIa3MATHYECKAS

ceTs (mepoxoBaras) Pubocomsl

MuTroxosapus

JHAONIaZMATHYECKAA
ceTs (rnagxasn)

Knerounas erenka JleiikomaacTt

Puc. 93. CxeMma CTPOEHMA KNETKM: 0 — XHUBOTHOMH; 6 — pacTUTeNbHOM

kpeiTHH koHNA XIX B. HAPALY ¢ 3aKOHOM COXPaHEHHA SHEPIrHH H YUeHHEeM
Y. lapsuEa.

OcHOBHBIE ION0MKEHN A KI€TOYMHON TeOpUH:

KJEeTKa — 2JIeMeHTaADHAaA eJHHHUIIA KHUBOr0, KIETKH BCEeX OPraHM3MOB
CXOIHEI II0 CBOEMY CTPOEHHUIO;

Pa3MHOMKEHME KJIETOK IPOHCXOIHUT MYTEM IeJIeHUA UCXOTHOR KIeTKH;
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MHOTOKJIETOUYHBIH OPraHM3M — 3TO CJIOKHOE
ofbefMHEHME KIETOK B TKAHHW W OPraHbl, B3au-
MOCBfAI3AHHEIE W 3aBUCHMBIE APYT OT APYra.

K mazmapcrBy ayKapHOTOB OTHOCAT TPH LAp-
CTBa: PACTeHHUH, JKHBOTHEIE M IPHOBLI,

Bonpmoi nETEpeC HIPeacTaABIAIOT 9YKaPHOTH-
JecKUe OpraHusMbl, 00Jafaiolnue NPHU3HAKAMHA
MKUBOTHBIX U HAXOASANHECH HA KJIETOUYHOM YDPOB-
He opraHusanuu, — npocreiirne (puc. 95). Ux
TEJO MOP(OJOTrHMYEeCKH IpPEeACTABIeHO OIHOH
KJETKOH, a (GYyHKIMOHAILHO COOTBETCTBYET Ile-
Jomy opranumsmy. Cpeau HUX eCTh OpraHH3MEI,
KOTOpBIE HA CBETY IUTAIOTCS KAK DACTEHUS, & B Puc. 94. Teopop Lllearn
TEMHOTE — KaK MUBOTHBIE (HADUMED, SBIJIEHA
senénas). MMeHHO B 9TOH rpyIie OpraHM3MOB IPOXOAUT «I'PAHUIIA» MEK-
AV PaCTUTEJILHBIM U KHBOTHBIM MHEDOM.

Kax n npokapmorsl, pocTe#Inye Jerko IpucnocabinBaloTca K CAMBIM
SKCTPEMAJIBHBIM YCJIOBHUAM U3MEHAONIEHCH CPeIbl, a4 TIOTOMY IPUCYTCTBY-
IOT BO BCeX HacTax Ouocdepnl. OHH MOTryT IEPEXOAUTE B COCTOAHHE IOKOA,
€CJIM YCJIOBHSA CTAHOBATCH HeOJaroOnmpHUATHBIMHU [JIA KH3HH, W JIEJAlTCH
aKTUBHBIMHM, ecan ob6cTaHOBKA yiaydmaerca. [lensTca npocrednine oueHb
MHTEeHCHBHO, IPUOJIUBUTEILHO Pas B 3 yaca.

Kak 1 npokapHoThl, IpoCcTeNIIHe HIPAlOT B 3KU3HHU YeJOBEKa U IOJIOMK M-
TEJIbHYIO, U OTPULIATENBHYIO POJb. OCTATKM PAKOBUHHBIX aMéb chopmMupo-
BAJIH OIPOMHEIE MEJIOBEIE 3aJIeXKH; JKHBYII[HE B IOYBE U IIPECHBIX BOAOEMAX
npocTeiiliine mepepabaTbIBAIOT OTMEPIINUE OCTATKH; HEKOTOphle HMH(DY30-
puH, paBHO Kak 1 DakTepuu, 0OMTAIOT B CIA0IKHOM JKENIyAKEe KOPOB, IIOMO-
rasi UM IlepeBapHuBaTh IEJII0N03Y, COAePKamyoca B pacTeHuAX. BmecTe ¢
TeM NPOCTelIye ABNAITCA IPAYAHON IU3eHTEepUN, MaJIapUH, COHHOH 6o-
JIE3HH, [TAPASUTHPYIOT Ha PhIDAX M JPYTIUX JKUBOTHBIX.

BUPYCbl — HEKJIETOYHAA ®OPMA XXW3HMW. IlapcTBa pacTeHMil, :KHABOT-
HBIX W I'PUOOB XOPONIO M3Y4YeHBl BAMH B Kypcax DOTAHHUKH W 300JIOTHH
OCHOBHOM IIKOQJIBI, IO9TOMY XapaKTepH30BaTh 3TH HADCTBA MBI He OyaeM.
Ocranosumces 6osiee TOZPOOHO HA HEKJIETOUHOM (hopMe JKH3HKN — BUDPYCaX.

Puc. 95. Mpocreiwme: @ — améba; 6 — uHchyaopus Tydbenoka; 8 — asrneHa 3eneénan
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YeTpoeHsl OHM O4Y€Hb IIPOCTO: MMeIoT 0eNKOoBYIO 0BOJOUKY, B KOTOPOI
sakyodena Moaexkyiaa JIHK unu PHK. B okpyxarorieil cpene BUPYCEL He-
peAKo ImpeacTaBasaioT coboil Kpucraliudeckue obpasoBaHuA, NOoA0OHLIE
conamM. OHM He pacTyT, He PA3BHBAIOTCH, HE JLIIIAT, He MUTAIOTCA U He pas-
mHOXKatoTcA. ClegoBaTenbHO, UX MOMHO PACCMATDHBATE KaK KoMOuHAa-
U0 ABYX OHONOTrHYECKH AKTHBHEIX BEI[eCTB — 0eJIKOB M HYKJIEHMHOBEIX
KHCJIOT.

OnHAaKO IJIs BUDYCOB XapaKTepPHbI Ba)KHeHIIie CBOMCTBA JKUBOI0 — Ha-
CIEACTBEHHOCTh M M3MEHUYHMBOCTE. Hanmpumep, BHPYC, BBI3BIBAIOUIUMN I10-
JHOMHEJIUT, CTaJl IPUYHUHON TAMKENOro 3aboNeBaHUA erHIeTCKMX (apao-
HOB ¥ BEJIMKOI'0 aMepHKaHCcKoro npesugenTta @. Py3sensra, T. €. COXpaHUI
CBOKO HMHIWBHJYAJBHOCTE HA MNPOTAMKEHHMH HECKOJBKHUX ThICAYEIeTHH.
W Hao6opoT: BHPYCEI IPUIIIA HEIIPEPLIBHO M3MEHSTCH, YeJ0BEKY IPUX0-
AUTCHA TOCTOAHHO H3006perars cpexacTBa 60puOBI ¢ HOBBIMM HITAMMAMH
rpunna. IIpoENKas B KJIeTKH, BHPYCHI BeaAyT ceda nogobHo DanguTam, 3a-
CTABJIAIOIINAM CAYHANIUX 0aHKa 10 AVJIOM IIMCTOJETA OTAABATE BCH MMe-
jomyioca B 6aake HATUYHOCTE. OOBIYHO BUPYC CHAYAJA CBASLIBACTCH C ITO-
BEPXHOCTLIO KJIeTKHU-X03ANHA, 4 3aTeM HJIM NPOHWUKAET BHYTDh HEJHKOM,
MJIMA ¢ HOMOIIBIO CHEIHMANBHBIX HPHUCIOCOOJeHUH BBOJUT B KJIETKY CBOIO
HYKJIeHHOBYIO KHCA0TY, nnocjae dero ata PHK unu [IHK sacraBaser KiIeTKy
X03AMHA IIPOUBBOJAUTE MHOTOUYMCIEHHEIE KOTMK BUDPYCca. B KOHIle KOHIOB
KJIeTKa norubaer, COTHH MJIHM THICAYH BHPYCOB 3aXBaThIBAIOT BCE HOBEIE U
HOBBIE KJIETKA — pPa3BUBaeTcH BHpycHada uHpernusa. K BUpyCHBIM HHpeK-
IIMOHHBIM 3a60IeBaHHAM OTHOCHAT OCHY, I'eépIIeC, KOPb, BETPAHKY, IAPOTHT
(cBHHKY), renatuT, psAjl pecmuparopHbix 3abonesanuii. Bupycuoe npomc-
X0 /IeHHEe UMeIOT HEKOTOPEIe OIyX0Jid, 00biuHbIe DopogaBku. W HakoHer,
BHpYC — IPHYHUHA CTPAIIHOTO 3a00JIeBAHNA HAIIETO BDEMeHH, U3BeCTHOTO
nox Haspanuem CITH]I (puc. 96).

Hayra o Bupycax — BHPYCOJIOTHA — CPABHUTEILHO MOJIOTAd, HO B eé
UCTOPHIO BIIMCAHO HEMAJO CJABHEIX crpaHuL. OCHOBONOJIOMKHHUKOM 3TO
HaYKH MBI C IIOJIHBIM IPaBOM MOKeM cuuTtarth . M. Heandaeckozo (1864—

Puc. 96. Bupyc ummyrogeduyura venoseka (BUY): @ — mogens supyca; 6 — cxema
cTpoeHua; 8 — anexTpoHHan doTorpadun
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1920), koropurid B 1892 r. 0OTKpLLT BHPYC TabauyHON MO3auKH. AHIVIHUCKHN
Bpau J. Jocénnep (1749—1823) nposén nepeyio BaKIUHALHAIO (OT @H2L. Va-
riola vaccine — ocna KopoBbsi) — NpOMUIAKTHKY IPOTUB STIMeMHH OCIIHI.
B mamu gau paspaboTaHa BAKIHHA OIPOTHB MHOTOYHCJEHHBIX BHPYCHBIX
sabosleBaHUiA.

B cieaylomem naparpade 6ygeT pacckasaHo o coob-
mecTBaX MMHMBBIX OPraEM3MOB, COCTABJANINHX eaqnHoOe
1esioe co cpeaoil ux obuTaHuA.

»

© Bubi 3Haere

P UEM OTAMYAIOTCS NPOKAPHOTbI OT IYKapHoTOB
} OCHOBHbIE NONOXKEHHWS KneTouHoH Teopun T. LsaHHa

b 4YTO BMPYCbl — HEK/IEeTOYHan cbopma HHU3IHH

© Bbl moxeTte

} cthopMynHPOBaTb OCHOBHbIE NONIOKEHUA KNETOYHOH TEOPUM
) pacckasaTb O CTPOEHMH XXMBOTHOW M PACTHTENIbHON KNETKH

) OXapaKTepW30BaTb NPOCTEWLIMX C TOYKH 3PEHUA MX CTPOEHHA U (DYHKLMOHK-
poBaHus

) onucatb CTPOEHWe BUPYCOB, OOBACHUTb, MOYEMY MX PaccCMaTpuBaloT Kak
cBOE0oOpa3HbIi MOCTHK MEXAY XKHBOW M HEXXMBOH NPUPOAOH

© BbinonHuTe 3agaHun

1. Llaite onpepaeneHue NPOKapUOT, NEPEYUC/IMTE OPraHU3Mbl, KOTOPble OTHO-
CATCH K 3TOMY HaAUapcTBy.

2. O6bAcHUTE, KaK YCTPOEHbl KNeTKW BakTepuid, CHHe3enéHblX BOAOPOCNEH.
OxapakTepH3yiTe posib 3THX NPOKAPHOTOB B NPHPOAE U XKU3HKU Yenoseka.

3. OnuiuMuTe CTPOEHUE JYKAPUOTHUECKOM KNeTKH, eé aapa. Kakyto dyHKLKIO Bbi-
NOMHAIOT €€ OTAENbHbIE OPraHoWabl?

4. Nante xapaktepucTuky Tuna MNpocreiwme. HasoeuTe npepcrasurenei atoro
Tuna. Pacckakute o ponuy aTUX 3yKapMOTOR B NPUPOAE U XKM3HKW Yenoseka.

© Tembi ans pecheparos % __ Tl

1. «YépHas cmepTb» B EBpone XVI 8. 2. Baktepun Ha cnyxbe yenosexa. *. po-
KNsiTHe BUPYCOB: OTKPbITHA M 3aragku. 4. CMWA — uvyma XX B. 5. Ortpaxenue
MCTOPHUM MUPOBbIX 3NUAEMUI B UCKYCCTBE, IMTepaTtype, KuHemarorpacde.
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§ 2 1 e JKONOrHYECKHE CHCTEMBDI

BcnomuuTe, UTo Bbl 3HaeTe 06 3KONOr UM,

Mepeunucnute u3sectHbie BaM akuuu B Poccuu no 3awmute OKpyXKaloLieh
cpeabl.

( TME SKOCHMCTEMBI. JKuBhle OopraHM3Mel, Hacenswmiue 6umochepy
Bemm, pacnpe,u.e.rxenm B Hell HepaBHOMEDPHO, OCTPOBKAMH, M30JHPOBAH-
HBIMHA APYT OT Apyra, T. €. UMeIOT rpaHuisl. Takne OCTPOBKH, IPEACTABIIA-
jomue coboif coobiecTBa MUBBIX CYIIECTB — OMOIIEHO3HI, B3aUMOAeHCTRY -
ome MexXay cob0l 1 cpemoi 0OMTAHMA — 3KOTOIIOM, HA3BIBAKT 9KOCHC-
TEeMOH,

TepMuH «3KOJOrHYECKAR CHCTEMA», UM «3IKOCHCTEMA», OLLT IIpPeaIo-
xeH B 1953 r. aarmmiickum 6uonorom A. Téncau (1871—1955) nas 060~
3HA4YeHHA «OCHOBHBIX TPHPOJHBIX EJHHHUI] HA
TNOBepXHOCTH 3eMau». JacTo BMECTO TepMHHA
«PKOCHCTEMa» HCIIOJB3YIOT AHAJIOI — TEPMUH
«0uoreonenos», BBegEHHEIN B 1940 r. B HayKy
oTedeCcTBeHHBIM Yy4éHEIM B. H. Cykauésvim
(1880—1967; puc. 97). CinepoBaTenbHO, 3KOCH-
crema, MaH 6moreornenos!, — »To sneMeHTapHaAA
CTPYKTYPHAaA eAuHHILA («KIeTouKa») Grocdepn.,
Pasmeps! skocucTeéM MOTYT GBITH PA3THYHBIMH:
OT Kariu Bogsl 1o MupoBoro okeasa u jaxke duo-
chepel. IKOCHCTEMOH MOYKHO CYHUTATH 03€pO B
LIeJIOM MJH TOJBKO €ro 4acTb, HAIDEMEp IIpH-

Puc. 97. Bragumup OpeKHYI0, Jec MM OTJAENbHO B3ATOE YIaBIIee

Hukonaesuy Cyxaués AepeBo, najke INeHb. JTO IPHPOIHEIE dKOCHCTE-

MBl. HesoBeK cO3/JaéT MCKYCCTBEHHBIE 9KOCHCTE-

MBI — OT'OPOA, caj, MapkK, Ipya u T. x. (puc. 98). OgHako BHe 3aBUCHMOCTH

OT BEJIMYMHEI, CTEIIeHH CIOXHOCTH HIH crocoba BOZHUKHOBEHNA BCE 3KO-

CHCTEMEI ABJIAKTCH OTKPBITBIMH CHCTEMaMH, B HKOTOPBIX ODIPOHUCXOOHUT He-
NpepLIBHBINA 00MeH BelecTs | sHepruu (puc. 99).

Bce xuBble OpraHu3Mbl B 3KOCHCTEME 110 TUITY IHTAHUSA AeIATCHA HA TPH
rpyIinsi:

NPOAYHEeHThl — 3ejIEHbIe PACTEHHA, KOTOPLIE B Ipolecce GOTOCHHETE3a
OPOHU3BOASAT OPraHu4YecKHe BellecTBa W3 HeOpraHm4YecKHX {HX. TaKXe Ha-
3BIBAIOT aBTOTPOGaMu);

! 9xocucTeMy, I'DAHHMILI KOTODPOH OTIpefieeHbl DACTHTENLHLIM COOBIIECTBOM (Ha-
npuMep, eIbHHK, 6epéaoBas poma), TAKMKe HaseIBAIOT OHOTeOIeHOB0M.
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Puc. 98. lNone — uckyccTBeHHan IkocucTeMa

KOHCYMEHTBI — KHUBOTHLIE, IOTPEOIAIONINE FOTOBEIE OPTaHNYECKUe Be-
miecTBa (KOHCYMEHTRI IEPBOTO IIOPA/IKa — TPaBOAIHbIE, BTOPOI0, TPETHEero
A T. . — IJOTOAAHBIE);

peIyneHThl — MUKPOOPIraHU3MEI U I'PUbbI, paspyliaoliiie ¥ MUHePaJu-
3YIOIM[He OPraHuYecKHue OCTATKH, T. €. OPraHH3MEI, KOTODPBIE 3aBepINaioT

% Buorensnie
BelecTBa

‘{' PepyuenTsr € IIpogyuenTs
= ﬁaKTepma, rpubsi) ° (pacTenus)
o
»1% ‘f o & .
L2 AL |
L ] s
a :‘ KoHCYMEHTEl .o
e (pacTHTeNLHOAAHELE,
o ¥es 4 XAIHAKY)
L I e

Puc. 99. Heobxonumbie KOMNOHEHTbI 3KOCHCTEMbI U HENPEPbIBHbIH DEMEH BeLLecTs
W 3HEPTHH B HEA
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KPYTIOBOPOT BELIECTB JAJd IOCTYILIEHHS WX B HOBBHIM IMKJ (KOHCYMEHTHI
U PEAYIIEHTHI OTHOCATCA K reTeporpodam).

JEMWUTIMTAHWA. B nporiecce »KU3HEIEATEIHHOCTH OPraHU3Ma IPOMUCXOLUT
IIOCTOSSHHBIN KPYTOBOPOT BEIIECTB ¥ SHEPI'HH, IPHIEM Ha KAMKIOM €ro ara-
I1e JKUBbIE€ OPTAHUEMEI HCIIOJB3YIOT JIMIIh YACTh COAepIKalleica B Oprasm-
YeCKHMX BEeIlecTBax sHepruu. Boablnas gyacTek 9HEPIHH PACXOAYETCHA B BUIE
TeIlIa WK PaccerBaeTcs B OKPYIRAIOIIYIO cpeay. B pesyibTaTe aTOro Kpy-
rOBOPOTa BO3HHMKAIOT IeNy NUTAHUA, IpeAcTaBidioiue coboil mocnenosa-
TeJIbHOCTh OPraEU3MOB, MOJAYYAIONIMX BEIIeCcTBa M S9HEePruio M3 NpeabIay-
INUX 3BeHbeB, CTAHOBACH UCTOYHUKOM BeIllleCTB U 3HEPTUH JJIS MOCIeRyIo-
mux 3BeHbeB (puc. 100). Yuceno sTHX 3BeHLEB OIPAHUYEHO, OOLIYHO HE
Gosee MATH. DTO CBAZAHO C TeM, YTO IIPH IIepexo/e OT 3BeHa K 3BeHY YCBAH-
BaeTcdA aunib okoso 10% aneprun. Tem He MeHee GONBIIMHCTEO Lenel mu-
TAHUA HAYMHAIOTCA PACTEHHEM, & SAKAHUYMBAIOTCH XHIHUKOM, IPAYEM
Haubojiee KpynHLIM. PeayienTrl paspyiiaiT OpraHndecKye BeIlecTBa Ha
Kax/IOM YPOBHE 3TOM LIeNI! U ABIAIOTCHA €€ KOHeUHLIM 3BeHOM,

Tax KaxK B KaJIOM IOCJHEAYIOIIEM 3BEHEe IPOMCXOMUT YMeHbIIeHHe
9HEepPTMH M OnumeBod maccel B 10 pas, 7o HAMIALHO TAKHE IIOTEPH MOXKHO
IpeAcTaBUTH B Buae nupamuasl. Hanpumep (puc. 101):

3eJIEHBIe DACTEHUA — > KYBHEUMKHA —> JIATYIIKH —> 3MEeH —> OPEJ.
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Puc. 101. Npumep 3Konorvyeckon nupamuabl

B oTnuune oT BenIecTB, KOTOPEIE COBEPINAIOT HENIPEePLIBHEIN KPYTrOBOPOT
10 3BEHBAM 3KOCHCTEMBbI, 3HEPIUus TAKOI'0 KPYroBOpPOTA He COBepIIaeT —
0HA MO:KeT ObITh HCIIOJb30BAHA TOJBKO OIHH Pa3. 3TO MOJHOCTHIO COOTBET-
CTBYET 3aKOHAM (PHSHKHK — 3aKOHY COXPAHEHHS MU IPEeBPAIleHUA dHePruu
(Hanpumep, CBeTOBAHA SHEPI'WA IIPEBpallaeTCHd B XUMHYECKYIO SHePIruio op-
raHMYEeCKHX BeIlecTB) M 3aKOHY, COIJIACHO KOTOPOMY IIpeBpallleHye dHep-
I'HHM M3 OZHOrO BHJa B IPYroi o0sg3aTesIbHO COIPOBOXKIaeTCs IoTepeil He-
KOTOpPO# eé uacTH., JacTs 9HEPrHH TepAeTCH, TaK KaK paccerBaeTcs B BUe
TEIJIOBOM 3HEPruH, HEAOCTYIHOMW AJA OPraHusMoB aKocucTeMbl. [ns mo-
CTOAHHOI'O MUPKYJIHUPOBAHHUS SHEPrUHY II0 MHIIEBBRIM HEIAM 5KOCHCTEMEI
Tpebyercsa HenpephIBHOE MocTyILIeHne eé or ColHIa — e JMHCTBEHHOI0 HC-
TOYHHKA SHEPruH IJd Beei Omocdepsnl. [Tlouemy ke B KasKaoM 3BeHe IUILIIe-
BOH LIeNM IPOHCXOAUT YMeHbIIeHHe sHepruu? IlepeuncinM 9TH IPAYHHEL.

1. He Bca sHeprus, coepsKallasacH B ITHINE, ZOCTYIHA TPABOANHBIM U~
BOTHEIM, KOTOpEIE, HATIPHMED, He CheJaloT KOPHHM MU rpybrie crebau pac-
TeHu#. B cBOIO ouepenr YacTh SHEPrUM TKAHEH TPaBOAJHBIX (XMTHHOBOHM
000JIOYKH HJIH POrOB, KONEIT, IIEPCTH U ApP.) He YCBAUBAETCHA OPraHu3MOM
XHUIIHUKA, & YJACTh e€ TepAeTcs B Impolecce MpeobfpasoBaHUa B TKAHMU XHITI-
HHUKA.
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Puc. 102. B. [. MNonenos. Pexa Knassma. yxoeka. 7909 2.

2. YeroifiuMBbIe B3aMMOCBA3H MEKAY XUIIHAKAMHA U JKEePTBAMH TO3BO-
JIAKOT HEKOTOPOH YaCTH NMOCHeAHUX BEIXKUTL, JATh IOTOMCTBO B COXPAHHUTH
TE€M CaMBIM CBOK) IONYJANHIO B sKocucteMe., CileZoBaTeNbHO, SHEPrus
oTHX ocobeli TaKKe OKA3BIBAETCH MOTEPAHHON AJA XUIHAKOB,

3. 3HauUTe/JbHAA YACTh DHEPIHH, NOJYYEHHASA C NMUINedl, TPATATCS Ha
JKUBHEeNeATEeIbHOCTE €€ noTpebuTesieil — MepeJBHIKeHNe, JbIXaHue, pas-
MHOMeHHe, 0X0TY, 3a00TY 0 IOTOMCTEE U T. A.

Puc. 103. A. K. Caspacos. Crenb aHém. 71852 2.
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Puc. 104. U. W. LLuwkwKH. YTpo B cocHoBom necy. 1889 2,

) | KAK HAYKA. BaskHeHIIIMM CBOMCTBOM 3KOCHCTEM ABJIAETCA HX
YCTOMYHBOCTH, T. €. HOCTOAHCTBO, KOTOPOE NOAAePIKUBACTCH HENAMHU ITH-
TaHUA. YCTOHUYMBOCTE HOCHT MCTOPHYECKHMN xapaKTep u obecnmeunBaeTcsa
YCJIOBUAMU OKPYIKAIOIIEN HeMUBOM IPUPOAELI (CBET, TeMmepaTrypa, BIHuA-
HHe XMMHYeCKHX BeIllleCTB | I!',p.) H B3AMMOOTHOIIEHHAMH MeX Iy HKHBBIMHA
OpraEu3MamMu, 06pasyoI[UMH 3KOocHCTeMY (KOHKYPeHI WS, XUIIHHIYECTEO,
HeJ0CTATOK KOpMa, 00Jie3HH u Ap.). IlocMoTpuTe HA 9TH UyAeCHbIE meiaa-
JKH — IpuMepsl YCTOI‘:I‘IH.BBIX 9KOCHCTEM, — HANOMCAHHBIE 3aMedaTeJIbHbI-
MH PyCCKHMHM xuBonucuamu (puc. 102—104).

Dxoxorng (ot zpey. oikos — xunume u logos — Hayka) — aT0 HayKa,
M3ydaonias B3auMOo/eHiCTBAE OPraHN3MOB MKy co00# 1 OKpyKaloIei
cpenoi.

TepMuH <«3KOcHcTeMAa» ObBLIT BBeZEH HeMell-
xuM Omosorom . Iexxenem (1834—1919) B
1870 r. CoBpeMeHHasA SKONOTHA H3ydaeT BJIMA-
HUe HeXHBONU NPUPOJALI HA OPraHU3MbI U Ha060-
por. B pesyabTaTe B3AMMOJEHCTBUA MXUBBIX O~
TaHU3MOB M cpelbl MX o0HTaHUA chopMUpOBa-
Jachk coppeMeHHas Ouochepa. B cBowo odepens,
HMHUIHeICATEIBEHOCTD OprasusmMmoB oKasbiBaerT
BAMAHWE HA HEKHUBYIO IIPUPOAY, KOTOpadA pasBu-
BaeTcA W M3aMeHsAeTcsA BMeCTe C JKHUBOM oOpHpoO-
noit. JlocTaToOYHO HAINOMHHTBE O PpOJH CHHE-
3eJIEHBIX BOJOpOCIEeH B (JOPMHPOBAHMH COCTABA
armMocdeps! 3emii. IKOIOTHA HE TOJBKO A3y4a- Puc. 105. Spncr lekkens
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eT 3aKOHOMEPHOCTH CYII[eCTBOBAHMA ¥ Pa3BUTHA 3KOCHCTEM, HO ¥ ABJIAET-
¢ OCHOBOM OXPAaHBI IPHPOAEI, TPOTHO3HPOBAHHA U YIPABIEHNA 3KOCUCTE-
MAaMH B YCJIOBHAX COBDEMEHHOT0 HAYYHO-TeXHUYECKOT0 IIporpecea.

Ha >xuBBI€ OPraHU3MBI, 3KUBYIHE B 3KOCHCTEMAX, IPAMO MJIM KOCBEHHO
BIMAIOT PASTHYHEIE KOMIIOHEHTHI OKDPYKAIOIIel cpefibl — 3KO0JOTHYECKHe

daxroprl. Pagnuuaror pakropsi:

abHmoTHMYeCKHe — BO3[eHCTBYIOU[ME HA OPraHU3M KOMIOHEHTHI HEeMH-
BOM IPHAPOAEI (KIHMAT, IOYBA, penbed, CBeT, TEMIepaTypa, BOAa U T. 1.);
OHOTHYECKHEe — COBOKYIHOCTH BBAMMOAEHCTBUS KHUBLIX OPraHU3MOB U

B caexyromem naparpade moroso-
pum 06 ocoBoit o6omouke, o6pasosas-
melics Ha 3eMJe B OpPOLEcce 9BOJIO-
nuu,— o 6umocdepe. -

' © Bbl 3Haerte

» UTO TaKOe 3KoCHCcTeMa

HUX BIAUSTHUE APYT Ha IPYyTa;

AHTPONOTeHHBIH — COBOKYITHOCTE
BO3/IEHCTBUA HA KHWBbIE OPraHUu3MEI
¥ OPHPOAY B IIEJIOM 4YejIOBEeKa U ero
AesATeJILHOCTH.

) uTO npeacTaensioT cOB0KM NPOAYLEHTbI, KOHCYMEHTbI, PeAyLEeHTbI

b KaK CKNnaablBaloTCA UEenu NuTaHua

}  4TO M3y4aeT 3KONOTUA

O Buimoxere

) Ha3BaTb Y4E€HbIX, KOTOPbIE BBE/IM TaKWe TEPMUHbI, Kak «BHoreoueHos», «ako-

noruva», «3IKocucTema»

) OBBACHUTL, KaK B LENsiX NMTaHHUA NPOUCXOAUT OOMEH BELLECTB W IHEPTHK
} NEepeuncnuTb 3aKOHbI (PU3UKH, KOTopble cobniogatoTca npu obMeHe aHeprueit

B Uenax nuraHus

) ONpPeAenuTb NPUYMHDI, NO KOTOPbLIM B KaX(AOM 3BEHE NULLEBAPUTENIbHOM Lienu

NPOUCXOAUT YMEHbLUEHHE IHEepPrvM

Boinonuute 3anaHus

1. O6wscHuTe, uto Takoe skocucTema. MpueeauTe NpUMEPs! NPUPOAHBIX U HC-
KYCCTBEHHbIX 3KOCHCTEM pa3N4Horo mMacwraba.

2. Cdopmynupyiite, Kakne OpraHuM3Mbl Ha3blBAIOTCA reTepPOTPOHBIMK, KaKWe
aBTOTPOMHbIMU. [lpUBEaUTE NPUMEPDBI CHCTEMATHYECKMX TPYNN >KMBOTHBIX,

OTHOCALMXCA K reTepoTpodam.

3. ﬂepe'-mcnme IKOCHCTEMDBI, O KOTOPbIX YNOMWHAETCA B CTUXOTBOPEHWH

A. @eta «Beuep».

lpo3syyano Hag AcHOH pekoio,
Mposeexeno B nomMepKem nyry,
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Mpokathnoch Hag poLLei HeMOIo,
3acseTunock Ha Tom bepery.

JHaneko, B nonympake, nykamu
Y6eraeT Ha 3anag pexa.
Moropes 3010TbiMK KalMaMH,
Pasnetenucs, kak goim, obnaka.

Ha npuropke T0 Cbipo, TO XapKo,
B3noxu aHs ecTb B AbiXaHbW HOYHOM, —
Ho 3apHuua y>K TeNMTCa APKO
lonyBbiM U 3eNEHBIM OTHEM.

s = = S
Sega L D 2 TR =28 & SR

JKonoruyeckue Karactpodbi, cnocobbl TMKBUAALMKM WX NOCNENCTBUI U Npeay-
npexaeHus. - IKonoruueckue npobiembl COBPEMEHHOCTH U NYTH WX PeLLeHUs.

§ 22. buocdepa

e —— e — - _— e ————

1. PacckaxuTe, 4To BaM M3BecTHO 06 atmocdepe, nutocdepe, ruapocdepe
u Buocchepe 3emnu.

2. MNepeuncnure Haubonee octpbie NpobaemMbl COBPEMEHHOCTH, CTOSLLME Me-
peg 4enoBe4ecTBOM.

BUMOCMEPA M EE CTPYKTYPA. Buocdepa siBaseTcs riobanbHOl 3KocUCTe-
MO¥ HaIleH MIaHeTHl.

Buocdepa — 510 060s109Ka 3eMH, 3ACeIeHHAA HUBBIMI OPraHu3Ma-
MU K IpeodpazoBaHHAH HMH.

Tousarue «6uocdepas (oT zpeu. bios — ku3HB u sphaira — map) snepssie
moaBuiock B 1875 r. B pabore aBcrpmiickoro reosiora 9. 3iocca (1831 —
1914), o mMpoKoe pacOpocTpPaHeHHe B HaVKe IMOJIYYHJIO IOCcJe BhIXOAa
B cBeT KHUATH aKkagemuxa B. H. Beprnadckozo (1863—1945), Koropasi Tak #
HasbIBaJlach — «Buocdepar (1926). « MHe cy:KIeHO CKa3aTh HOBOE B y4e-
HUHU O KUBOM BelllecTBe., JTO VUeHHEe MOYKeT 0Kas3aTh Ha HAYKY TaKoe JKe
BIAMAHWE, KaK KHUra [lapsuras, — mucas BepHaackuii. [lo Hero moHaATHE
«buocdepar OTOKIECTRIANIOCH C «IIEHKON XU3HN», 4 OHA YCKOIb3AIA OT
BHUMAHHA VUSHBIX U3-38 CBOEH HUUYTOKHOCTH II0 CPABHEHHMIO € BO3AYIITHOM
obosoukoit (armocdepoit), BogHOH 0GosouKkol (MHPOBEIM OKeaHOM, I'H-
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npocdepoii) u 3eMHOI Kopo#t (nmuTocgepoii). Bep-
Hagackui (puc. 106) Bnepssle mokasai, 9To OMO-
chepa — 3aKOHOMEDHBIH pPe3yILTAT PA3SBUTHS
reoJIoTrn4YecKuX 000109eK IIaHeTh.

UseectHEIN pyceruii nucarens M. I[Ipumsua
BOCTOPKEHHO OIEeHHJI 3aMedaTelbHY padory
Bepragackoro: «f Bcerga 4yBCTBOBAJ CMYTHO BHE
cebA 5Ty PHTMHKY MHPOBOTO ABIXaHHUA, U IOTO-
My HayudHada kHura Bepragcroro «Buocdepasr,
rge MOd JOrajKka Iepefaércd Kak <«3MIupuue-
cKoe obobmienue», yuTaAIAChK MHOM, KAK B JeT-
CTBe aBaHTIOPHEINA pomaH. M MHe Temeps crTamao
ropaszo cMeJjee J0TaIbIBATECSA O TEOPUECTBE TaK,
4YTO, MOXKeT ObITh, 3Ta HEOOXOAUMAA JJIs TBOPUe-
CTBA «BEYHOCTL» MU €CTh YYBCTBO HE CBOETO YeJIO-
BeUEeCKOro, a MHOTO, IJIAHETHOTO BPEMeHU, 4To,
MOJKeT OBITE, 3TY CIIOCOOHOCTH NOCPEACTBOM BHYTDEHHEH PUTMHUKH COTPH-
KacaTbCA C MHBIMU BpeMeHaMH, ¢ UHBIMH CPOKaMH 1 CJelyeT HasBaTh cob-
CTBEHHO TBODYECTBOM»,

Buochepa numeer ycnoBHbIe rpanunsl. JKUBLIe OPraHM3MBI HACEISIOT
BCIO rupocdepy (Hanpumep, 10 AHA camon miyboxkoi MapuasncKoil Bnagu-
HEl — Oosee 11 kM), HHKHMe cIoM aTMocdeps! (40 BEICOTH 0KOI0 20 KM)
U BepXHHE cJIou JuTocheps! (7o raydouas 1—2 kM), CiaegoBaresibHO, TOJ-
uHa 6mocdeps! coBceM HeGOJIBINAA IO CPABHEHUIO C PA3MePaAMH IJIAHE-
Tl — Bcero okoyo 50 xkm (puc. 107). Hegapom eé HASBEIBAIOT «IIEHKOM
#¥U3HU». BepxHsaa rpanuna 6uocdeps! onpenensercs, BO-MePBLIX, OTCYT-
CTBMEM KHCJOPOJa, BO-BTODPEIX, HECOBMECTUMBIM C MKHU3HBIO YIbTpaduoie-
TOBBIM HM3Jy4YeHHeM H, B-TPeTbHX, 3eMHLIM IPHUTAKEHHEeM, KOTOpOe Ipu-
XoAHuTCA npeoponesaTh. KpacHopeunBo 0 TpeTrbeM (akTope rOBOPUT TO,
9TO NTHUIBI ¥ HACEKOMEIe, IPOBOAAINNE GONBIIYIO YACTh BDEMEHH B BO3IY-
Xe, MMEIOT CPaBHUTEe/IbHO Hebosbimue pasmeps! (puc. 108), a Bor rpoman-
HEle pasdMeps! KuToB (puc. 109) uau Mopakel, SKUBYIIUX B MOPAX M OKea-
Hax, 00yCIOBJIeHE! BEITAJKHBAKINEH cuioi Boasl. Ho gaske Mopckue ru-
TaHTEI 0Y€Hb IIYO0KO He OIIYCKAITCH M3-38 MHOIOKPATHO BO3PACTAIOIIETO
JaBJIeHusA BOJHOM ToaAIIu. B rry6une Mopell 1 0KeaHOB MKUBYT OT/AeIbHBIE
BHJBI PBI0 U JPYTHX CYIIECTB, KOTOPHIE IPUCIOCODHINCL K TAKUM Iepe-
Ipy3KaM M NOCTOsAHHOU TbMe. OrpaHHYnBaOIMM (HaKTOPOM HUKHUX Hpe-
AesioB Ouocdepsl ABIAETCA TeMIeparypa: TaM, rje oHa Beime +50°C m
ke —60°C, B oxpysxaoieit cpejie MOTYT YKHTE TOJIBKO CIOPHI, GakTepuun
HJI¥ CHHE3EJIEHbIe BOJAOPOCIH.

Haubonsmas xoHIeHTpanHA KU3HH HabGIOAaeTca TaMm, rie rpaHWYAT
BO3JYX, Cyllla U BOJA, a4 TaKMe nMeeTca GIaronpuAaTHAA TeMIepaTypa, —
B NPUJIHBHO-OTIMBHEIX 30HAX M B TPONHUYECKHUX Jecax. HamMeHbIIaga —
TaM, rjie HauboJjiee CypoBbIe YCJIOBHA AJIS JKU3HUA: B Y3Ke YIOMAHYTBIX MOD-

Puc. 106. Bragrmup
MeaHoBK4
BepHagckui
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Puc. 107. PacnpocTpaHenue opranuamos B buocdepe: 7 — yposeHb 030HOBOIO CNOR,
3a[ePKUBAIOLLErD XECTKOE YbTpadHoneToBoe uanyyeHue; 2 — rpaHuua CHeros;

3 — nousa; 4 — uBoTHbIe, oBuTaloWMe B newepax; 5 — BakTepuu B HETAHbIX CKBAXH-
Hax; 6—' I‘lpHAOHHbIE OopraHM3mbl

CKUX ryiyOMHAX, B 30HE BEYHOH MEp3JIOoTHI, B IYCTEIHAX W HA BBICOKOrop-
HbBIX maato (puc. 110, 111).

B. /. Beprajckuil yrBepxaan, uro hopMuposanne 6uHochepsl ABUIOCH
pe3yJIbTATOM CJIOMKHOTO NPOIEecca SBOJNIONHH Hamed niasersl. Buocdepa
Sem/n BO3HHKJIA He MeHee 4,5 Munnuapaa Jger Hazazn. Ha nmepsbix aranax
SBOJIONHUHU aTMocdepa cojepskana Majio KUCJI0pOJia, HO B Pe3yJILTaTe MOsIB-
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Puc. 108. MNruub,
BonblyKo YACTb BpEMEHH
NPOBOLALLHE B BO3YXE:
a — cTpwK; 6 — nacTtou-
Ka; B — BypeBecTHHK;

2 — anvbarpoc

Puc. 109. Cunuit kT — camoe Bonbluoe XKMBOTHOE Ha Haluel nnaHeTe

JIeHHA U PAasBUTHA PacTeHHUH, obaaliuX VHUKAIBHON CIIOCOOHOCTRIO K
(horocHHTE3Y, MOCTeNeHHOo oforamanrack Kucaopogom. B csow ouepens, ato
MOCJIYKUJIO BAXKHEHITUM M3 YCIOBHE s PASBUTHS MHOI'MX IDYIIT KH-
BOTHBIX.

BzaumoneiicTBMe XHBBIX OPraHU3MOB MeXAy co0OH M OKpyIRarOIei
cpenoi (1. e. 6uocepHbIe IPOLECCH) NOAAEPIKUBAIOT HA 3eMJie B PaBHO-
BECHOM COCTOSHMHM Ta3oBEII cocTaB aTMocdepbl, COCTAB MODCKHX H IIpe-
CHBIX BOJ, BJIHAET Ha KJIHMAT U IJIOAOPOAHEe NMOoYB. YesI0OBEUECTBO Ke BCé
Gouibiiie 1 OoJibINle BTOPraeTcsA B }KUBHE OMochephl, U3MEHsA TeYeHue Ipo-
eccoB OMOJOTHYECKOr0 KPYTOBOPOTA BEIeCTR, 9HePIuy ¥ HHPOpMAaIuH,

HOOC®EPA W NMOBANbHbIE MPOBNIEMblI YENNOBEYECTBA. B nocrexuue
roasl xxu3au B, M. Beprajckuii npumén kK o9eHb BAXKHOMY duiocodexromy
3aKJIIOYEHUIO — ujiee Iepexosa 6mocdepnr B Hoochepy (0T zpew. ndos —
pasym u sphéira — map). 9TOT TepMUH BBEJ B HayKy (DPAHIIY3CKHIl (puo-
cod I1. Teiisip e Illapdén (1881—1955). On nonuman nop voochepoit 06o-
JIOUKY «MBICISINEro MJIacTas, KOTOPLIH, 3aPOAUBIINCE B KOHILE TDETHYHO-
ro mepuoja, pasBopadYMBAeTCA C TeX NOOP HAJ HaIled JjIaHeTo BHe
6mocdepsl U HaL Heil.
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Puc. 110. XuzHo

8 NycTbiHe: @ — caKcayrn;
6 — BepbNIOKbA KONOH-
Ka; 8 — cycnmk; 2 — 3ha;
0 — LWIHTOMOPAHHK;

e — BapaH
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Paasusas yuenue o Hoocepe, BepragcKkuit mpeAmorI0KMnI, 4To Hooche-
pa mo Mepe OCBOCHHUSA dYejIoBeKOM BceelleHHOH NOJKHA NPEBPATHTHCH
B 4acTh KOCMOCA, IIOKA K€ 0HA OCTAaéTCsa MATePHAILHON 060J0UYK0# Semun,
KOTOpAsA M3MEeHsAeTcH 10/l BIUAHHEeM JYeJIoBeKa. JelsloBeK, M0 MHeHuIo Bep-
HAJCKOTO, CTaB HOCHTEJEM «MAKCHMAIBHO AeHCTBYIOINEH aHEePIUH, CKOH-
OeHTPUPOBaHHOK B OHocdepe», npeobpasyer eé B HOOChEpY, CTAHOBHUT-

/

MaTtepHHCTBa HE B3ATE YV 3eMIIH,

He OTHATH, KAK He BBRIYEPIIATH MOPA.
Kro nosepuia, aro Semaio coscrnn?
Hert! Orna nogepresia ot rops.

Kax paapeas1, TpaHuieH Jeriu,
U BOpOHKH, KK DAHKI, 3UAOT.
O6HarkéHEbIe HEPBEI 3eMIn
HesemHEIe cTPaJaHUA 3HAIOT,

B. Buicoyruil

cA JABHIKYIIeH CcHJIOH €€ pasBUTHA
U IpPeBPaIleHHsa W3 TIeoJIOrHYecKoi
060JI0YKH B KOCMHIECKYVIO.
CoepemernHy0 o01acTes B3amMo-
JeHcTBUA YeJOBEYECKOTo o0InecTBa
¢ buocdepoil, roe BIUAHNE YeJIOBEKA
OKAa3bIBAETCH OIPEAENAIOIIAM, HHO-
rja HasblBaloT TexHoctepoii. Ogaaxo
YeJ0BEK [OJI3KEeH UYETKO IpPeJCcTaB-
JATH I'PAHHANLI JOMYCTHMOI'O BMeIa-
TeJIBCTBA B IOCTOSHHO OINYIIATh CBOE
HepaspLIBHOE eJUHCTBO ¢ Guocdepoii.

Heobxoaumo pemars rnodajabHbie npobaemMsl — Haubojgee BajKHbIe
H HACTOATEJNbHbIe 00IenIageTapHbie TPobJieMbl COBPDEMEeHHOH BIIOXH, 3a-
TparuBaoIiye 4YejI0oBe4ecTBO B IejioM. B mporuBHoM ciyuae Guochepy
AEAYT KaTacTpopuUeCKHe M3MEHEHUs, KOTOPEIe, B CBOI0 OUepelb, MOTYT

B caenyromem nmaparpage Mul mo-
rOBOPMM O PasBHTHH OPraHNUYecKOro
MHUDa B OOBACHAIINHUX €0 TeopHAX.

—-

ONPHUBECTH YeJIOBEYeCTBO K CAMOYHH-
YTOKEHHAIO.

K rnobanbHbIM mpobiaemam mnpe-
JKJle BCEro OTHOCATCH 3KOJOIHYe-
CKas, JHePreTHYecKasd, MOPOAOBOJIB-
CTBEeHHad, AeMorpaduruuecKas.

p uTO Takoe 6uoccepa 1 Kakosa eé cTpyKTypa

P KTO M3 yué€Hbix foKa3an, 4yto Buocepa — 3aKOHOMEpHbI MTOr Pa3BUTHA

reonoruyeckux obonovex nnaHeTsbi

P 4TO TaKoe Hoocghepa W TexHocdepa

b 0ObACHWTL, NnoyeMy BUocepy Ha3bIBAKOT «NNEHKOW KHIHUY»

b paccKasatb, rge ¥ nodyemy Ha6monae'rcn Haubonbluas u HaHMeHbluass KOH-

LeHTpaLus *H13Hu B BHochepe

} OTBETWUTL Ha BONPOC, Kak Hoocdepa U3 reonoru4eckomn obonoukn npespaila-

€TCSH B KOCMHYECKYIo
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1. Daiite onpenenenus 6uoctepsl, Hoocdepbl, TexHocdepbl. ObbacHuTe, Kak
3TH cchepbl CBA3aHbI C reosioruyeckumu obonoukamu 3emnu — autoccepon,
ruapocdepoi U aTmocepou,

2. HazsoBuTe BEPXHIOK U HUXKHIOKO rpaHmubl Bruocdepsbi.

3. lMepeuuncnute hakTopbl, KOTOPbIE ABNRIOTCA OrPAHWUMBAIOLLUMM AJ151 BEPXHHUX
npegenos 6ruocdepsl. PaccMoTpUTe UX € TOYKK 3peHUst U3UKK U BUonoruu.

4. Mepeuncnute hakTopbl, KOTOPLIE ABASIOTCA OrPaHUYMBAIOWMMM ANA HUKHUX
npegenos 6uocdepbl. PaccMoTpuTe UX C TOUKM 3PeHUA (PHU3MKH, XUMUK W
6UoNOruH.

'|,_'-'h" DE BparT =

YKuzHb 1 geatenbHocTs B. U. Bepragckoro. - HayuHo-TexHUUecKui nporpecc 1
OTBETCTBEHHOCTb YefloBeka 3a coctosHue Buocdepst. . MobanbHbie npobnemsl
YeNoBeYecTsa U MyTH UX PeLLeHHS.

§ 23. JBONIOLHMOHHAA TEOpUA

N
‘.

=

1. Hasoeute ums aHrnuiickoro yuéHoro XIX B., cospatens yuenus o6 3so-
JIOLMMK.

2. Mepeuncnute HacnencTseHHble 3abonesaHus, BaM M3BECTHbIE, W HA30BUTE
HayKy, KOTOpasi 3aHUMaeTCA U3yYeHWEeM NPUYUH MX BOSHUKHOBEHHWS.

A . A "

NOHATUE BMONOIMMYECKOW 3BONOLUMWU. MuorooGpasmne »XMBBIX Opra-
HU3MOB Ha Hallle# IJiaHeTe — pe3yJbTaT 6MoJ0rHdYecKod 9BOJTIOIHHA.

Isomronus (ot 1am. evolutio — passépreiBaaue) — 5To HeoGpaTuMoe
M HATIDABJIEHHOE MCTOPHYECKOE PABBHUTHE JKUBOM IPUPOJLI OT BOSHUKHO-
BeHWS JKU3HK Ha 3eMJie 10 coBpeMenHO# buocheps.

MooxHO paccMaTpPHBAThL OBOJIOIHIO Kak Bcell O6mocdepsl, Tak MU IOMIY-
JADNMA WIH OTAEJBHBIX CHCTEMATHUIECKUX IPYII M Jaske YacTed opraHus-
Ma — OpPraHoB (HalpuMep, PYKH 4eJIOBeK4a), TKaHel (HanpuMep, HEPBHOM),
CHUCTEM OPraHoB (HAIpHUMED, CHCTEeMbLI KPOBOOODAIleHNs) U AaKe OTAeNb-
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HBIX OenKoB (Hanpumep, remormobuna). OxHaro
DoJiee TOYHO 3TOT OPOIECC XAPAKTEPHU3YET UCTO-
pUYecKoe pasBUTHE OPraHM3MOB, KOTOPEIE 00pa-
3VIOT HONYJIAIHIO.

Kaxump npusHaxaMy Xxapaxrepusyercs OHo-
JIoTHYecKas 3BOJIIOIHA?

Bo-nepeeix, npeemersenHoctsio. C MomenTa
BO3ZHUKHOBEHMA JKH3HM Ha 3eMJe, 4YTO IIPOM30-
OIJI0, KAK CUMTAKT Y4YéHble, OpUOIH3NTENbHO
4,5 Mmuinnapja et Hasajl, HeIHE MKHUBYIHe 1 ca-
MEIE IIepPBbIe IPUMUTHBHBIE OPTaHHU3MEI CBA3EI-
BAeT HellpephIBHAA [IeIIb ITOKOJIeHHI,

Bo-BTOpHEIX, HeJecoobpasHocThio. Bee opra-
HHU3MEBI IPHCIOCOOIEHBl K YCJIOBUAM CBOEro 00u-
TAHHUA M YCTPOEHBI TAK, 4TO MOryT 00ecrueduBaTh
He TOJbKO cODCTBEHHOE CYINEeCTBOBAHHE, HO U
BOCIIPOW3BeeHNe moToMcTBa. IIpu aToM oTae b-

Puc. 112. XKueoTHbie, Hble (DOPMBI KHU3HH NPUCIHOCOOHINUCE K CAMBIM
yaKonpucnocobneHHbie HEBEPOSATHBIM ycaoBuAM. Hanmpumep, ofHM M-
K IUTaHWIO KpoOEI KUBYT B IPUPOAHLIX 03épax, NMpeAcTas-

@ — Koana; 6 — nanaa JNAOMUX coboit pacTBOPHI CEPHOM KUCJIOTH, APY-

rue — B pasauBax He()TH, TPeThH — B IOpAYUX
refizepax WJIH B KpaTepe BYJIKAHA M [aske B HAJEPHBIX peakTopax.
H mraobopoT, B Ipo1ecce 9BOJIONNH OTAeIbHLIE BUILI TAK MIPHCIOCOOMINCE
K OKPY’Kallleld cpeje, YTo 3T0 CTABUT IIOJ VIPO3Y CAMO MX CYIIECTBOBA-
Hue. Hanpumep, aBeTpainiicCKie CYMUYAThIE MHAIIKHA — KOAJhI MATAIOTCH
TOJBKO CBEXKHMMHU JIMCTHAMH 9BRAJHUIITA, & KHTAWCKHAE TaHALI — MOJIOJBIMHA
noberamu 6amOyxa (puc. 112).

B-Tperbux, yCJOMKHEHHOCTBI) M COBEePIIeHCTBOBAHHEM OPraHM3allHH
HMHBBIX cymec'rn Ha NIPOTAXEeHHH Ire0JiorHYeCKHX 3110X. Hanpﬂmep, BHa4a-
Jie Ha 3eMJie CYINeCTBOBAIM TOJBKO MHKPOOPraHU3MBI, BATE€M NOABHJIMCH
OJIHOKJIETOYHBIE (IIpoCcTeiIyEe), IOTOM — MHOI'OKJIETOYHBIe 6eCI03BOHOY-
Hble }XUBOTHEIE, 3aTeM ITPHUIIEN YepES «BeKy puil», najnee — «BeKy aM(pu-
Ouii», CMEHUBIIEMYCH «BEKOM PenTHJIMi» (B OCHOBHOM JWHO3aBPOB), H,
HAKOHEIl, HACTYIMNJI «BeK INTHL ¥ Miuexomuraomux» (pmc. 113). Ilocuen-
HHe THICAYEJEeTHS XapaKTepH3yIOTCA IOCHOACTBOM B OHochepe deaoBeKa,
KOTOPBIN 3BOJIOLMOHHPOBAJ OT APEeBHENIIHUX JIOJell — apXaHTponos (mm-
TEKaHTPOIIa U reigers0epreckoro 4ejioBeKa) yepes ApeBHHX JIOAen — ma-
JIe0aHTPONOB (HeaHAepTAIbIA) K COBPEMEHHEIM JIIOAAM — HEOAHTPOIaM
(kpOMAHBOHILY ¥ HBIHE KUBYII[eMY YelIOBeKy; puc. 114).

JTa TeHAEHIUA K YCIOKHEHHIO U COBEPIICHCTBOBAHHUIO OPraHM3auu
JKUBBEIX CYMIECTB HOCHT OTHOCHTEJbHBIH Xapaxktep. Hanmpumep, crpyk-
Typa DaKTepHil He YCIOMHAJNACE HAa NPOTAXKEHHH MHJLIAApAOB JeT,
a y mapasuToB, Ha0o00pPOT, CTPOEHHE OPraHM3MOB [JaXe ynpomasock (Ha-
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BecueniocTabIE

Konsuareie
qepBH

Monaockn
Hraokoxue

i

IIpocreitmue

Puc. 113. 3s0n0UKOHHOE APEBO MHUBOTHBIX

IIpUMED, ITHIIEeBAPDUTEJILHAA CHCTEMA W OPTaHkl YYBCTB Y YepBel-napasu-
TOB).

YenoxHeHNe 1 COBEPIIEHCTBOBAHNE OPraHHU34aIIMHK JKHBBLIX CYIIECTB HA
[epBBIH B3IJIAL HApYIIaeT BTOPOM 3aK0H TePMOZMHAMWKH, COIJIACHO KOTO-
POMY BCE CAMOCTOATEJLHO IPOMCXOAAINHEe B MPHUPOJE MPOIecchkl IpoTeKa-
OT B HAIIpABJE€HHUH Pa3pyIIeHUusA CTPYKTYP, YIPOIIeHUs, YBeJIHIeHHA J0JIH
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Puc. 114. 3sonounoHHoe apeso NpUMMaTOB M HenoBeka

GecropaAKa BO BCeX cHCTEMAaxX. DBOJNIONAA e UAET, HaobopoT, B HAIIpaBJIe-
HHUH yeJioxKHeHuA. OQHaKO0 BTOPOH 3aK0H TEPMOAUHAMMKH IIPY 9TOM He HA-
pylnlaeTcHd, TaK KakK B I[Ipolecce 3BOJIOIHWH MPOHUCXOMHUT YCIOXHEHHe opra-
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HHU3MOB, KOTOPOE JOCTUTAETCA 3HAUUTEJIBHOM’ 3a-
TPATOH SHEPruu,

YUEHHUE 4. NJAPBHUHA OB 3BONKOLUUU. Cospe-
MeHHAad 3BOJIOIHOHHASA TEOPHs BeIST HAYAIO OT
teopun Y. Mapeuna (puc. 115), manosxenHOi B
ero kHure «Ilpomcxompnenme BugoB». KHmra
On1ma uanana 24 Hosbps 1859 r., pasomacs za
JeHb W NIPOM3BeJia PEBOJNIIOIMI0 B €CTeCTBO3HA-
HuH. Jlormyeckas cucTeMa JAPBUHU3MA COCTOUT
B TOM, YTO KHBLIC OPraHHU3MEbl XapaKTePUu3yIOTCsH
MHTEeHCHBHOCTBEI0 PASMHOMKEHHHA, T. €. IPOHU3BO-
AAT MHOTOYHCJIEeHHOE MOTOMCTBO (HANpHMep,
Tpecka MedeT A0 10 MJIH HKPHHOK, MOPCKOH KO-
Hék — 20—30). OgHaKko KH3HEHHBbIE pecypchl (TepPUTOPHUSA IPOKUBA-
HUA — apeaj, IIHUINA, MeCTa T'He3M0BAHMNI M Ip.), KOTOPBIE OKPYiKaIlad
cpesia MOMKeT IPeJoCTaBUThL 3TOMY IOTOMCTBY, OUY€Hb OrPaHHUYEeHBI, TT03TO-
MY [0 II0JIOBO3PEJIOTO COCTOSTHUSA AOKHUBAIOT Beero 3—4 ocodu. Kpome xon-
KYPEHIIUU Me Ay coboi, TOTOMKH GOPIOTCA U ¢ HeOJIaronpUATHEIMHA KJIH-
MaTHUYECKHMH YCJIOBHAMH (3aCyXo0i, X0J0L0M, BETPAMUA U AP.) ¥ XHUIIHH-
kKamu. B pesyibrare MHOro4HMCIeHHBIM IIOTOMKaMm ocobell oxHOro Buaa
ONPUXOAMTCA BBIJIEPKHUBATH KecTodalinylo 0opsly 3a cyliecTBOBaHHE.
IIpu aToM BEIKMBAIOT ocobu, HaubGosee npucnocobierHbie K Hopsbe. JroT
npouece lapsun HaszBan ecrecrBenHbIiM 0TGopom. EcrecrBenunlit ordop
SABNAETCA IJIABHOH ABHIKVILEH CHJION 9BOJIOMMY U 00YCJA0BIMBAET LeJeco-
00pa3HoCTE NPUCHOCOBIeHHOCTH OPraHu3MOB K OKPYIKAIOIIEH cpejie.

JapBUHHM3M JIOTHYHO O0BLACHAET W IIPOrPECCHBHLIN XapakTep 5BOJIO-
uun. Besb BRIZKMBAIOT B 00pB0e 3a CcylIecTBOBAHME D0JIee CIOMKHEIE U BBICO-
KOOpPraHW30BaHHBIE (DOPMBI IOTOMY, YTO OHH JyYINe IPHCIOCOGIeHBI
K OKPYKanIuM YCIOBHUAM.

H3-3a gero y oraensHbIX 0ocobell BOZHMKAET aTa IIPHCIOCO6JeHHOCTE?
Ilo MapBuny, U3-3a HeOUpeJe]éHHOH M3MEHYHMBOCTH, IIPeCTABJIAIOIIEH
co0oi «0ecKOHEeYHO pasHoOOpasHbie HE3HAUUTENLHEIE 0CO0EHHOCTH, KOTO-
DBIMH OTJIMYAI0TCH 0COOK TOTO0 e BHIA U KOTOPhIe HEBO3ZMOMHO 00 bACHUTD
VHacIaenoBaHHEM HX OT OJHOI'0 M3 poaHTesiell MM OoT Gosee OTHANTEHHBIX
IIpEefKOB» .,

Ceiiuac MeXaHHU3M 5TOI H3AMEHYWBOCTH XOPOIIO U3YYEH — B €r0 OCHOBE
Jesar myranuu (ot zam. mutatio — usmenenue), 1. e. H3BMEHEHHS CTPYK-
TYpbI HocuTe s HaceacTBeHHOCcTH — JITHK. OueBunHO, 4TO OHM HE MOTYT
OBITH NPUCIIOCOOUTENIBHBIMH, TAK KAK IPUYWHEI, UX BhIZLIBAIOIHE, HE CBA-
3aHBl C IPH3HAKOM, 34 KOTOPBIA OTBEYaeT M3MeHHUBHIMICH (MyTHpPOBAaH-
HbIi) res — yuacrox JTHK. Tem me MeHee HeKOTOpEIe ciydaiiHbie H3Me-
HEeHWA OKA3BIBAIOTCH BBITOAHBLIMH /IS JKH3HH OPraHH3MAa B JAHHBIX yC-

Puc. 115. Yapna [apeuu
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JIOBHAX, W OH HMeeT OOJBIIYI0 BEPOATHOCThL HmOOeguTL B Oopebe 3a
CcyIIecTBOBaHHE.

IansHeiilee pa3BUTHE SBOJIOIHOHHOTO YY4eHHA CBA3AHO C yCOeXaMu
reHeTHKH M CO3JaHHeM MYTALHMOHHOH TEOPHH HSBOMIONHMH. ABTOPDAMH 3TOMH
TEOPHM CUHWTAIOT rojnanjckoro Omosora I. de Ppuza (1848—1935)
n pycckoro 6oranuxa C. H. Kopwiuncrozo (1861—1900). Camo HasBaHuUe
TEOPHH YKA3LIBAET HA TO, YTO OCHOBHBEIM (haKTOPOM 9BOJIIOIUH OHA paccMa-
TPHBAET MYTAIIMH, CKAYK000pasHO NPHBOAAIINE K BOBHUKHOBEHHIO HOBBIX
NONyJANWH, a 3aTeM U BHJIOB.

lemeTHKAa NpHUBeJa K HOBBIM IIPEICTABIeHUAM 00 9BOIIONIUH U CO3aHUIO
CHHTEeTHYECKOH Teopuu sBoyonuu. [louemy — cuaTeruueckoit? Iemo B
TOM, 9TO 3Ta TEOPHUHA ABJIHETCH CHHTE30M JapDBHUHHU3MA, KJIACCHYECKOH rese-
THKHA ¥ 3xonoruu. CorsiacHo sTOM TeopuH, B KAYECTBE DIIEMEHTAPHOU eIu-
HUIB!I 9BONIOIMOHHOIO TPOIecca paccMaTpuBaercs nomyasuusa (or sam.
populus — Hacenenue, Hapox) — rpynna ocobed OAHOTO BHA, KOTOPAH
AJIUTEeNLHOE BpeMsa HacendeT KaKoe-aIubo IPOCTPAaHCTBO B TeUeHHAE MHOTHX
MOKOJIEHWH.

OCHOBHbIE NONOXEHUA CUHTETUYECKOW TEOPUH 3BONOLIUU

1. EcTecTBeHHBIN 0TOOD ABIAACTCA INIABHLIM JABHKYIIHM (DaKTOPOM 3BO-
JIFOIHH,

Pasnuualor TpH riaBHbIe (DOPMBI €CTECTBEHHOTO 0TO0Opa — ABMIKYIIUIA,
cTA0HIUBUDYIOMIUH H Pa3pPEIBAIOIINEA 0TOOD.

JABuaxymmi oTd0p NO3BOJAET BBIKMBATE 0CO0AM, OTIMUYAIOIIMMCS IO
KaKuM-THO0 MIPH3HAKAM OT APYyTHX ocobeil monyasunuu U Haubonee npu-
CIIOCOOUBIINMCA K M3MEHUBINUMCA YCJIOBUAM BHeIIHel cpeasl. Tak, mesx-
[y YeJIOBEKOM U HEKOTOPBIMH MHKPOOPraHH3MaMH BeJeTcA HellpepLIBHAS
Ooprba: gna nogasieHus 60JIe3HETBOPHBIX DAKTEPHI U BUPYCOB TpebyoTes
BCEé HOBBIE M HOBBIE IOKOJEHHS AHTHOMOTHKOB. AHAJOTHMUYHAS KADTHHA
H ¢ AN0OXUMHKATAMMY, KOTOPEIe YeJIOBEK MCIOabayeT AiA 6opsbbl ¢ HACEKO-
MbIiMH. CHauasia GOJBIOMHCTBO MHKPOOPraHU3MOB HJIM HACEKOMBIX TIui-
HeT, HO HeKOTOpEIe OKAa3bIBaIOTCA HOCHUTEJISMH TeHOB, o0ecmeuuBalomux
HEYYBCTBHTEJIBHOCTh K I'YOUTENBbHBIM /1A HUX BemecTBaM. OHU BRIKHABA-
0T @ JAIOT He PearHpyiolnee Ha aHTHOHMOTHKH WUIH AZOXUMHUKATHI IIOTOM-
cTBO. [IpHuxoauTesa N300peTaTh HOBLIE, 1 TAK 10 OECKOHEYHOCTH.

Crabummaupyromui oT60p COXpaHAeT B NONYIANNAX CPeAHION HOPMY
IIPU3HAKA W OTcenBaeT HauboJiee OTKJIOHHMBINHXCHA OT Heé ocobeil. Taxoit
oT6Op MO3BONAET COXPAHATHL BHALI HEH3MEHHBIMHU aojroe Bpemsa. O mém
KPacHOPeYHBO CBH/IETEJILCTRYIOT PeNUKTHI (0T am. relictum — ocTaTok),
MIH ¢’KHBBIE HCKONAEMEIe», — BHALI PACTEHHH W KUBOTHBIX, COXPAHUB-
IMUXCcA Ha OPOTAXKEHHUH COTEeH ThICAY MJIM Jake MHJIJIMOHOB JeT. 3TO Ipo-
HCXOAHT B TOM cJjy4ae, KOrja cpefa ux o0MTaHud H3MEeHAeTCA He3Ha4YH-
TeabHO. Hanpumep, KHcTenépoi peibe jJaTHMEPHH, KOoTopas obHTaeT Ha
rnybMHaX B HECKOJIBKO coTeH MeTpPoB y Geperos FOro-Bocrousoit Adpuku,
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Puc. 116. [IpesHefilune )1BOTHbIE, COXPAHMBLUMECA B COBPEMEHHON dayHe: @ — natume-
pus; 6 — ratrepus

oxogo 300 MAIIITHOHOB JIeT, a aiuepuna rarrepus us Hosoit 3eranguu co-
XpaHWJach B HEM3MEeHHOM BH/JIe C Me3030icKo# apsl (puc. 116). 3Hamenu-
THEIA JXEHBIIEHb TAKIKE PETHKT.

W pns wenoBeka CTaCHIMSHPYIOMIKNA OTOOpP MMeeT HeMAaJoe sHAYEeHHE:
ecJIn BeC HOBOPOXKJAEHHBIX AeTel HAMHOTO OOoJbllle MM MEHbIIe HOPMEI
(3600 r), To UX CMEPTHOCTE B CPEJHEM BhIIIIE, U 34 TAKMMH JIeTbMH TpebyeT-
cA 0coOBIN MEeIUIIHHCKHHA VX0,

PaspriBaromuii (IU3pyKTUBHBLIN) 0TOOP COCTOMT B TOM, YTO MCXOAHAS
MONYAAIUA pacajaeTca Ha JBe HJIM HECKOJIBKO IPYII, OTIHYAIOIINXCA He
TOJIBKO CTPOEHHEM, HO B (PU3HONIOTHUYECKHMHE ocoberHocTAMHU. Hanpumep,
CeHOKOC MJIX JIETHHE 3aCyXH IPUBOLAT K Pas3felIeHHIO BH0B JYTOBEIX pac-
TEHUH HA paHHeLBeTylIre (BecHON) B no3gHenseryinue (ocessio). Hexoro-
pele J0cocéBble PEIOEI 06pasyIoT B 03épax ABe GOPMEI: MEJKYIO, IUTAIONTY-
I0cA padyKaMH, U KPYNHYIO, uybeil HobbIuell CTAHOBHUTCH He TOJBKO phiba,
HO JasKe YTKH, MBIIIK ¥ APYTIHe MeJKHe YKXHBOTHBIE.

2. HexogHbIM MAaTEPHAJIOM IJA 3BOJNIOIMHM COy:kaT myramum. Paszmu-
qaK0T:

a) reHHbIe MYTALMH, KOTOPEIE B UTOTe IIPUBOAAT K HUBMEHEHUIO CTPYKTY-
PHI T€HA M Pa3BUTHIO TaKHX 3abogeBaHnil, Kax reMo®uINA, JaTbTOHHU3M,
CepIOBHAHO-KJIETOYHAA AHEMHS U AD.;

6) XxpoMOCOMHBIe MYTAallHH, B PE3yJIbTATE KOTOPBIX U3MeHAeTCHA CTPYK-
Typa XpoMOcOM (CTAHOBHTCHA APYTo#l IOCIeZOBATENILHOCTE M'eHOB, YTPAYH-
BAIOTCHA WJIH MEHAIOTCH YACTH XPOMOCOM, UTO IPHUBOAUT K BOZHUKHOBEHUIO
MuedoneinKkosa, cuagpoma Opbenn);

B) TeHOMHEIEe MYTAIlMH, KOTODhIe 3aKAHUYHBAIOTCA H3MEHEeHHeM 4YHcia
XPOMOCOM B f/ipe KJeTKH; OAHUM U3 Pe3yJIbTaTOB 3THX MYTAlUl ABIAETCA
NOJIMILJIOWIUA — KPATHOE YBeJIMYeHHe YHCIa XPpoMocoM (y pacTeHUH IIpu-
BOJHUT K NOABIeHUIO O0Jiee KPYNHBIX IJIOAOB M CEeMsH, & TAKYKe IIOBLIIIe-

HHUIO YPOKAHHOCTH), ADYTHM — TeTePOILIONANA — YMEHBIIeHWe HIA yBe-
JUYeHHe YKCJIa XPOMOCOM HA OAHY (BbI3hIBaeT TakHe s3aboeBaHHsA, KaK
cuaapom Illepemesckoro—TépHepa u 601e3Hb JlayHa).

3. JuleMeHTAPHOM eIHHHIICH IBOMIOIHH ABIACTCA MONyaauusna. JusHb
COTeH M THICSY NOKOJIEHUH — OOBIYHOE BpeMs CYIIeCTBOBAHHS OTHEILHEIX
nonyaanui. na moboil monynsanun XapakTepHbl KOJe0aHUA YHCIeHHO-
cTH cocTaBnAmMux eé ocobeit. Ha aTo BnnA0T pasinysabie QaKTOPsl — HU3-
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Puc. 117. Monynauus po3osbix hnamurHro

MEeHeHHe KJIMMATa WM KOJHWYecTBa ITHUINH, 00JIe3HHW, BPEAUTENH U T. II.
Yueno ocobeil B monynAnuax HeOOMBIINX XUBOTHEIX (0ECIIO3BOHOYHBIX,
MBIIIEBUAHBIX T'PDHI3YHOB) MoxkeT usdmeHAThed oT 100 go 1 mun pas. nsa
KPYNHBIX JXHMBOTHBIX pa3MaxX KoiaeGaHMII MeHbIIe — BCEro B HECKOJbKO
pas. Oru KoxebaHMS BHIgaomumiica pycckuit 6mosor C. C. Yemeepuwds
(1880—1959) ma3Ban «BOJHAMM KUSHU». IIONYyJIANNOHHEIE BONHEI, MK
«BOJIHB! KU3HH», — HTO NEPHOJUYECKNEe KOJe0aHUus YUCIeHHOCTH Opra-
HHA3MOB B IPUPOAHBIX monyuasamusax. [Ipu eé pocre HabiogaeTCd CaIugHAE
paHee pas3olbIIEHHEBIX MONYAAINN U oDbeguHeHMe UX reHo(oHL0B. Tak Kak
NOMYJIANUHN IO CBOEMY I'eHETHYECKOMY COCTABY YVHHKAJbHBI, B PE3yJIbTaTe
HX CAHAHHSA BOSHMKAIOT HOBEIE 'eHO(OHALI, CIOCOGCTBYIOIIHE 3BOIOIHH
ODONYJIAILMNA B HOBBLIE BHIBI.

4. Pa3nuuarwT MHKDO3BOIIOLMIO, BeAYIIVIO K 00PA30BAHUIO HOBLIX IO-
OyJANUNA W BUJOB, H MAKPO3BOJKINWKI, BeAVIIVIO K o0pasosaHuio Gojee
KPYIHBIX CHCTEMATHYECKHUX rpynil (POLoOB, CEMEMCTB, OTPANOB, KJIACCOB
HT. O.).

MHKDPOSBONIONUSA, UIH SBOJIOUHS OONYJIALMNH, BIOJHE AOCTYIHA IJd
gabmogenuii. HanpuMep, HeIpepHIBHO 3BOJIOIIHOHUDYIOT IITAMMEI BH-
pycoB rpunna («nOTHYHiis, «CBHHOH»

Knnmar — onus ua paktopos, cy- HT. A.).
LIECTBEHHO BAMSAIOMIMX Ha YMCIeH- MaxpoaBoaonus, HIX HAABUIO-
HOCTh BHJOB M HX pacOopocTpaHeHHe, Bafd 3BOJIOIIHA, IPOABJIAETCH TOJIBKO
BOT O HEM H IOHAET peusb B CIeAYIOIIEM 10 HCTeYeHHUH AJIHTEeJIBHOIO0 MCTOPH-
naparpade. 3% YEeCKOI'0 BpeMeHH.
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P UTO Taxkoe 6uonoruyeckas 3BONKOUHMA

b BuYEM cyTb yueHun Y. [lapsuHa 06 asoniounu

) KaKOBbl OCHOBHbI€ MONOXEHUA CUHTETHYECKOM TEOPHH 3BOJTIOLUHH

© Bbi moxere

p NEPEYUCNIHTD U3BECTHbIE BaM (hOPMbI €CTECTBEHHOIO oTOOpa, NPHUBECTH NPM-
Mepbl KXKA0M U3 HUX W NOKA3aTh €€ Po/ib B NPHPOAE W XKU3HWU YenoBeka, 0bb-
ACHHMTb, YEM €CTECTBEHHbIH OTOOP OT/IMHAETCA OT HCKYCCTBEHHOTO

» AaTb onpegeneHve Mytauuu, Ha3saTtb U3BECTHbIE BaM THIMbI My'rauuﬁ, npuee-
CTH UX MPUMEPDI U OXapaKTepu3oBaTtb PO/b B NPHPOAE H XU3HH HenoBeKa

p pPaccKasaTb, 4TO TaKOoe Nnonynauua KM «BOJSIHbl XKWU3HW», OXapakKTepU30BaTbh UX
PONb B 3BONOUHOHHOM Npouecce

w

ChOpPMYNUPOBATb, YTO TAKOE MUKPO3BONIOLMA M MaKpPO3BOIOLMA

» TMNpPOKOMMEHTHpOBaTh C l'|03HL{HI7i 3BONIIOUHMOHHOINO Yy4YeHWA CTUXOTBOPHbIE
cTpokH B. Beicoukoro:

Sepuka!l Ypal N3secTHo ToYHO

To, 4TO Mbl NOTOMKM MapCHaH.
Mpaepa, ato [lapeuny nowgumHa:
OH BonblWON CTOPOHHUK 0Be3bsH.

Mo Teopuu ero BbIXOZMNO,
Y7o npsMOK HaLL NOTOMOK — ropunanal

B wkone no nporpamMmam obsizatenbHbiM
A cxeatvn 3a [lapsuHa nath nap,
XoxoTasn B MU0 npenojasartensam

U xoaHUTb CTECHANCA B 300NapK.

BoinonHurte 3apaHusn

1. O6bAcHKTE, 4YTO TaKoe 3BONIOLMA M YeM OHa OT/IMHAETCA OT pesoniouuu. Ha-
30BHTE NPHU3HAKK BMONOrMYECKO IBOMIOLHH.

2. lNepeuncnute OCHOBHbIE 3Tanbl aHTPONOreHe3a — NPOMCXOXKAEHWUA U 3BO/IO-
uMKu yenoseka. HaszosuTte npuaHakM, XxapaKTepHble AN KaXAOro npeaka ue-
nosexa.

3 JJ.aﬁTe onpegeneHve gapsMHWU3Ma U OUeHUTe ero BKNag B CHHTETHHECKYIO 3BO-
NIOUHOHHYIO TEOPHIO,

4. Paccka)kute, KakoB BKNaJ MyTauyMOHHOW TEOPHM IBOJIIOUMH B CHHTETHYECKYIO
3BONIOUHMOHHYIO TEOPHIO.
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CpasHuTensHas xapaktepuctuka reopuu asonouun XK.-b. Jlamapka u 4. lapeu-
Ha. . Bbin nu yenosek obeabsHOH? U3 UCTOPUM KPUTHUKKM AapsuHU3Mma. - Brnag
OTEYECTBEHHBIX YYEHbIX B COBPEMEHHYIO 3BOMIOLHOHHYIO TeopHIO. - leHHbie, xpo-
MOCOMHbIE U TEHOMHbIE MYTaLHH,

§ 24. Knumar u npucnoco6neHHOCTb XKHBbIX
OPraHW3MOB K €ro YyC/IOBHAM

I. lNepeuncnure n3BecTHble BaM NPUPOAHbIE 30HbI B Poccuu.

7. Hazosure aHp U306pa3nTenbHOro HCKyccTBa, B KOTOPOM OCHOBHbIM npea-
MeTOM W30bpaxkeHWs ABNAETCA Npupoaa, a Takke Haubonee nwGMMbIX
BaMM XXWBOMMUCLIEB, B 3TOM XaHpe paboTasiumx.

3. JlaiTe xapakTepUCTHKY TOM NPUPOAHOM 30HbI, FAE Bbl XKUBETE, €€ KNMMaTa,
PacTUTENbHOrO U YXMBOTHOrO MUpA.

4. Pacckaxkute, KaKyto posib, MO NPeAaHUio, Cbirpani BOMMMUA W TYCH B HCTO-
puu apesHero ropoga Puma.

OCOBEHHOCTH KITUMATA POCCHHA. K daxTopamM HEXUBOUW ONPUPOABI, UIH
abmoTnyecKkuM (paKTOpaM, KaK BEI y:Ke€ 3HAeTe, OTHOCAT KJHMAT, CBET,
TeMIIepaTypy, BJIa»<HOCThb, MOYBY ¥ 7p. Bce oHU OKa3sIBaIOT DOJBINIOE BIH-
AHWE Ha paclpocTpaHeHHe BUAOB, X YHUCJEHHOCTH B CTPYKTYPY SKOCH-
CTeM, B KOTOPLIX 3TH BHbI cymecTByoT. Haubosee BaxxkHBIM U3 abuoTHUe-
CKHX (paKTOPOB ABISAETCA KIMMAT.

Kmamar (zpew. klimatos — maxjaoH) — 9T0 MHOrOJeTHHII PEUM 1IO-
rofbl, XapaKTepPHEIH /A JaHHOH MEeCTHOCTH B CHIIY €€ reorpadudecKoro
MOJIOJKEeHHA.

Hna xnumara PoccHn XapaKkTepHEI CJeAyOIiHe 0CoDeHHOCTH, KOTOPhIe
o0ycJIoBIIeHEI €€ reorpad@uuecKuM MOMOXKEHHEeM: Y6TKO BEIPAKeHHAsA CMe-
Ha TeMIIePATYPHOI'O peXxXHMa 110 Cce30HaM roja; KOHTHHeHTAJBHOCTh; pas-
HOOOpasue KIMMATHYECKHUX 30H,

OcofenHOCTH TEeMIEpPATYPHOTO PesXUMa OTHe]bHBIX uacTed Poccun,
CBSA3aHHBIE ¢ UX reorpah)uuecKUM IOJOKEeHHEM, 00YCIOBINBAIOT PASIIHY-
HYIO CTelleHb KOHTHHEHTAJLHOCTH KJIMMATA, KOTOPYIO NPHOIHU3UTEILEHO
XapaKkTepHu3yeT roiopas aMILIMTYla TeMIepaTyp. ¥ ceBepo-3anaJHbIX rpa-
aut Poccnu ora oxomno 25°C, Ha 1ore 3amagnoi Cubupu — 37,5°C, B fAky-
Tun — 65°C, a B [Terponasnoscke-KamuaTckom — Beero oxkosio 20°C.
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Kaumar asnsercsa BakHedIneldl NpUYNHON 30HAJILHOCTH, T. €. 3AKOHO-
MEpPHOCTH MPOCTPAHCTBEHHOTO M3MeHeHHs (DJIOphI U hayHbl HAa MOBEPXHO-
CTHM 3eMHOro mapa. PaccMOTPHM 30HANBHOCTH, CBA3AHHYIO C OIIPE/esEH-
HBIM COOTHOIIIEHHEM TeIljla ¥ BJIaru, Ha Teppuatropun Poccumn.

3OHA APKTUYECKMX NYCTbIHb. OxBaTbiBaer ocrposa Cesepuoro Jlegosu-
TOr0 OKeaHa U CeBEPHYIO 4acTh noyiyocrpoBa Tafimbip. 3umMa saech ZoJaras
H CypoOBasf, a JIETO KOPDOTKOE U X0JOoAHoe. B TeueHMe 3MMHEro IIePHO/A TOU-
TH IMOCTOAHHO AVIOT CHJLHBIE BETPhI, OYVIIVIOT Iypra M BbIOr'a, & CPeaHAsS
TeMIepaTrypa Hionda He npesbimaer +4°C. 3uMoii TeMIepaTrypa 9acTo OImy-
ckaercs 1o —50°C, 85% reppuTOpPHME 3TOI 30HEI MOKPLITO Jeguukamu. [1o-
YBBI MAJIOMOIIIHBI, CBEPXY MMeIOT cJior Topda 10 3 cMm. PacTHTenbHBIM Do-
KPOB Paspe’keH M COCTOMT U3 JHUIIaHNHHUKOB M — pPEeMe — MXO0B, 4 TaK¥Ke
pPelKHX IBETKOBBLIX pacTeHui. HlmBoTHBIN MuD OeneH, TAK KaK OPOAYK-
THBHOCTEL PACTHTEJIBLHOIO MOKpPOBa HepeduKa. Cpelu KUBOTHRIX Ipeobia-
AAIOT Te, KOTopble A00BIBAIOT OHUIY B MOpe: TIOJIEHH, MOPKH U Oesible Mel-
Beau. Ha ocrpoBax oburaoT necusbl. Ha ckanuceTeIx Oeperax JieToM IIyMAT
nITHYbRH 0a3aphl: KOJOHAHA MOPCKHMX IITHIL — Tarap, 4aeK, YUCTHKOB, Kaip,
MOEBOK, TYNMHMKOB U Ap. MHOIa 4ucIeHHOCTE NTHUL, ZOCTHTAET 3/I€Ch MOy~
MHJLIHOHA ocobell. 'HeaoBaHMe TAKMMH CKOILUICHUAMHU I103BOaAeT obecre-
YHATH MEHBINYIO r'Hbenb AUl U MITEHIOB 0T XUIDHUKOB. Tak, yaiiky u Kpad-
KM COBMECTHBLIMH YCHIMAMH OTI'OHAKOT OT MHE3/IOBUI ITECILOB M JIMCHII.

Ha npuMepe ApKOTO NpPeJACTABUTENs (hayHBI 30HEI APKTHYECKHX NY-
cThiHB — Oesioro measend (puc. 118) paceMoTpuM, KaKk OH mpucriocobieH
K CYPOBEIM YCIOBUAM APKTHKH. A aTH ycaoBHA TpedyioT ocoboii BEIHOCIH-
BOCTH, JIOBKOCTH H CHJEI. ¥ TPOMaJTHOTO OEJIoro MeqBed MeJie3HbIe MbIIII-
Ibl, OT X0JIOZAA €0 CIIacaloT TOJCTHIN CJIOH MKUpAa M ONIKYPAa ¢ I'YyCTOMH Ténnok
IMepCcTHIO, Aaske MOAOIIBEI JAI 3alnuiieHsl MexoM. OH cnocobeH niaBaTh B
JIefIAHOM BOJEe HA PACCTOAHHSA B JIECATKH KHJIIO-
METPOB M OTJMYHO HeIpAer. IIpu srom riasa
OCTABJIAET OTKPLITLIMHE, 4 HO3APH K VIIHEIE pa-
KOBHHEI C)KHMaeT. Benwlii Mensennr obOmagaeTr
OCTPBIM 3PEHHEM, TOHKHMM CJIYXOM W OTIHIHBEIM
oboHAHNEM (MOXKeT YIVATEH LOoOhIUY HaKe CKBO3b
TOJICTHIN CJIOH cHera HaH 3a 5—7 Km). Mmes no-
pasuTeNbHEIE HABUIAIHOHHEIE CIIOCOOHOCTH, OH
¢ HeBEPOATHOMN TOYHOCTLIO OIIpeAeIsAeT KYPC cle-
JOBaHUA B ApeAdyoOIHUX Abaax. Besnsle Megsenu
OTJIMYHO MNEePEeHOCAT TOJION, €CJAM HeT A00bIuM,
MOT'YT 3ajiedys B CIHSAYKY, HO IPH CJydae IOTJIO-
MIA0T OrPOMHOE KOJHMYEeCTBO Msca B OLICTPO Ha-
KalJIMBAKT JKHUDP, KOTOPLIH MEeAJIEHHO PacxXomy-
1oT. Bee crapeix MeaBeeil JocTUraeT TOHHEI, MO-
aoauix — 300—500 xr, gauwHA Tejla — OKOJIO

Puc. 118. Benviit Mensens
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3 M, a BEIcOTa B XoaKe — 1,5 M. Takasa macca Tena mosBoJisger benomy men-
BE/[I0 TIPOJIAMBIBATS JIE] U NOGLIBATE TIOJIEHA | PEIOY.

SOHA TYH AP Pacnomosena no nmobepexnsam mopeit Ceseproro Jlegosuro-
ro oKkeaHa u saguMaer 0ko0J10 10% reppuropru Poccuu. 3uMa 3ech gonras
¥ XOJIOfHAA, a JIeTO KOPOTKoe ! npoxyiaguoe. CHIbHEIE BeTPH — 00BEIYHOE
ABJEHHE JJaaA 3TOM 30HBI. CpenHas TeMiepaTypa HIOJIsS He IPEeBLIIIAeT
+10°C. OcankoB BeImagaeT odeHs Mano — 200—300 MM B rox, oAHAKO TO-
YBEI B TYHJPE [I€PEYBIaKHeHb] H3-3a BOJOHEIPOHALAEMOCTH BEUHOM Mepa-
JoTE H caaboro ucnaperusi. OHM MaJIOMOIHEI, COAEPXAT MAJIO I'yMyca,
KHMCJIOTHELI B 00LIYHO 3a00/I09eHEL.

PacruaTenbHOCTE TYHPBI IPEACTABIEHA MXAMHU, JHMIAWHUKAMY, MHOTO-
JIETHAMHY U BEYHO3eJIEHBIMH KycTapHUKaMu (bpycHuKa, roy6uKa, 4epHu-
Ka, TOJIOKHAHKA, KJIIOKBA), 4 TAKKe MHOI'OJIETHUMHM TDABAMY H JIePEBbAMU
(kapiauKoBkie Oepéssl 1 uBkl). UHorma BerpeuaiorTcess rpubbl, KOTOPLHIE He-
pefiKo OBIBAIOT BhIIIE KAPIAKOBBIX JE€PEBbeB. BeTBUCTBHIN 3€JeHOBATO-
CcephIf JHIMARHUK, KOTOPLIH HE COBCEM TOYHO HABLIBAIOT OJIEHBAM MXOM,
obpasyer CIIONIHOM MOKPOB. BecHOit paAyioT Iriia3 mepBOIBETHl U MOJAD-
Hble MakH. Bee pacreEns umeoT XxapakrepHble (DOPMEI B CBOMCTBA, TTO3BO-
IAI0IIHe CYIIEeCTBOBATEL B VYCJIOBHAX CYPOBOTO KIMMATA. [OCHOACTBYIOT
CTIAHHWUKOBBIE ¥ MNOAYVINKOBHAHEIC PacTeHHA, (DOPMA KOTOPHIX MOMOTraer
HCIIOJb30BATE TEILJIO MOYBEHHOW IIOBEPXHOCTH ¥ NEPEHOCHTE CHUJILHLIH Be-
Tep. B cBsA3H ¢ TeM uTO J€TO OUEHB KOPOTKOE W BereTaTHBHEIN CE30H Oorpa-
HUYeH, OONBIIUHCTBO PACTEHUH ABJAAIOTCA MHOTOJIETHHMHA H Jase Be4yHO-
3eJIEHBIMU, HATIPUMED YIIOMHUHABINIHeCA OpYCHAKA M KJIIOKBA.

JKuBOTHBIA MUP DpeACTARJIEH JIUIIh HEMHOTMMH BHAAMH, KOTOPEIE IPU-
CIOCOOUNIHCH K CYIIECTBOBAHUIO B CYPOBBIX 3MMHMX YCIOBHHAX, 3TO JeM-
MHWHTH, [IeCcell, CeBepPHLII 0JIeHb, 3afn-0elaK, BOJK, a Takike Genas cosa,
syéx (puc. 119) u ryaaporas kyponarka. JleTom mosaBasieTcs OrpOMHEOE KO-
JIMYEeCTBO NePeNeéTHBRIX NTHIL — Tycel, YTOK, KYJIUKOB, Jebeaeit u rarap
(puc. 120). Obunue OHUIH B BUAE AT0M, MOIICK M KOMApOB co3aaéT uM Gia-
rONPUATHBIE YCJIOBUSA JJIS BBIBEIeHH S IITEHIIOB.

Cesepusrii onens (puc. 121) xopomo npucnocobien K yeJoBHAM o6uTa-
HusA. Ero mepcrh 061amaer mHTEPECHON 0COBEHHOCTHIO! KA /ALl eé BOJIO-
COK IIYCTOTEJNLIN M HANOJHEH BO3AYXOM, UTO IIO-
3BOJIAET OJIeHAM IIepeHOCHTE CHJILHEIE MOPO3EBI.
Bnarogapa mmupokum, 0co60ro CTPOEHUA KOIThI-
TaM OJIEHH JerKo IepeABHUTAlOTCA IO CHery, a
TaKKe pacKaneIiBaKwT ero, urobel gobpatecsa g0
Areas. JIeTOM, cacadach OT MOIIKH W OBOIOB,
OHH BBIXOJAT Ha moleperkbe, rie AVIOT OTKPHI-

4 Thle BETPHI. 3UMOM MHIPDHUDVIOT B JEca, TAK KaK
Puc. 119. Manbiii 3yéx CHEr 3JleCh PBIXJIBIH W W3-II0J HEro JIETKo AoOhI-
yinesna BATH JAIIAHHUKHA.
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Puc. 120. A. A. Poinos. B rony6om npocrope. 7918 2.

JOHA NECOTYHAP. O6pasyer y3KyIO MOJOCY BAOJb I0FKHON I'PAHMIE] 30HEI
TyHApP. B necoryrape sHaAUMTENBHO Tensiee, 4eM B TyHApe. l'ofoBas cymma
ocankoB gocruraer 400 MM, 4TO HAMHOIO IIPEBLIIIAST UCHAPEHUE, a TIOTO-
MY JE€COTYHAPA XapakTepu3yeTcs CUILHON 3a0010U€HHOCTHIO.

Ilo nonumHaM pex TAHYTCA MOJIOCHI JIECA U3 HUBKOPOCIBLIX KPUBBIX Oepés,
ejiell M INCTBEHHNI, HA MEMXAYPEUbAX — PEeIKOJIeche H TYHAPOBLIE KycTap-
HHAKH. 37ech 0OUTAIOT MUBOTHBIE KAK TYHJPEI, TAK U JIECOB: JOCH, ByphIe
MenBenH, 6enKu, 3aHUbI-0eIAKY, BOJIKH, IVIYXAPH H PAOYMKH.

Boir — XUIHUK, KOTOPHIH YyBCTBYeT cebsa MpeKpacHo Ja)e B HeJér-
KMX JIJIA BBIXKMBAHHUA YCIOBUAX JIECOTYHAPHL. ITO CUILHEBINA, YMHBIH U BbI-
HOCJIUBEIN 3Bepb. IlmuHa ero Tena gocturaer 1,5 M, a Beicotra — 1 M, BecHT




Puc. 122. M. B. BacHeuos. Mean-uapesuu Ha cepom
Bonke. 1889 2.

o 30—50 xr, kpynabie camusl — 10 80 kr. BeraloT BosKku GeICTPO, pa3BH-
Bad CKOpocTh 0o 60 KM/u, u HA JaTbLHHE PACCTOAHHA (34 HOYL CHOCOOHEI
npeogosers 80 km). Moryr mojgonry rojgogate — [0 ABYX-TPEX Hedenb.
Husyr cempamu. Pagm 6e30macHOCTH BOJYAT OHM HHMKOIIA HE OXOTATCH
PAILOM C JIOTOBOM, a4 YXOAAT OT HEro 3a MHOI'O KUJIOMeTpOB. Bonxu — xumg-
HHKH CO CJIOAHBLIM NOBEJIeHHMEeM, BO BpeM#A OXOTHL ¥ HUX CYIIecTByeT CcBOe-
obpasHoe pasfeJleHHe TPY/Aa: OLHHU roHAT Ko6BIYY, 4 APDYIrHe KapayJasaT eé B
sacajie. Moxxer ObITH, U3-38 CBOMX HEOOBIYHEIX CHOCOOHOCTEH M IOBAJOK
BOJIK CTaJI HEU3MEHHBIM NIepCcoHAaXKeM pycckoro donsxkaopa. O HéM caoxe-
HO MHOTO JIETeH]I, IpejaHuii, ckasok (puc. 122).

\ . 9ro camas Donbmiasg IO IJIOMIAAM IPHPOAHAsA 30HA Poccun.
Tam‘a NPOTAHYJIACh MIHPOKOH HOJOCO OT 3amaJHLIX I'PDAHMIL, CTPAHBI IO
nobepexbs Tuxoro okeana. Jlns 3710l 3086l XapaKTepHA XOJOJHAA 3UMa C
obuIFeM CHera M yMepeHHO Témoe jeto. CpeiHsAs TeMIlepaTypa MIOJA Co-
crasnger +18°C. KommuectBo ocankos (300—900 MM B rosi) HeCKOJLKO
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npeBbIIiaeT ucuapesue. [10YBLI MOA30IUCTEIE, UMEIOT MAJIOMOIIHBINA IyMy-

COBBIH CJIOM ¥ KHUCIYIO CPexy.

B raiire pacTyT B OCHOBHOM XBOHWHBIE
Jeca: B eBpPOIEHCKOH 4acTH — eJIOBEIe,
B 3anaguoi Cubupm — esoBBIe B MUXTO-
BBIE C IPHEMECBI0 KeJlpa, 4 Ha IecYaHbIX
noyBax — cocHoBele. K BocTORy oT EHnE-
ced, I/le pacIpoCTpaHeHa BeYHAs Mep3aJo-
Ta, LAPCTBYET JIMCTBeHHHIA. BoJsnine
mJaolaisy 3aHAMAawT bosmora u Jiyra.

JuBorHBIH Mup Tairn Sorat U pasHo-
obpaseH. 3HeCh JKHBYT PACTUTEIHHOMAN-

HBIE — JIOCh, Oeaka, OVPYHAYK, 3adAIll-
Oensdak, a TakKe XUIIHUKN — OYpBIH Me[-
Bellb, BOJIK, PBICH, pocoMmaxa, cobojb,

KYHUIA, JIMCHIIA, ropHocrai. W3 mrui
pacrnpocTpaHeHbl KeIpoBKa, KJECT, IVIy-
Xapb, pAOYUK.

Coboas (puc. 123) — THIHMYHBIHA Ipes-
CTABHTEJE 9TOH 30HEI. Ero ¢ mosHBIM npa-
BOM MOJKHO HA3BaTh KEeMUYYKHHOH CH-
GHpPCKOM TAWr® ¥ HAIMOHAJILHON IOpro-
cThio Poccun. UMeeT rubkoe | BRITAHRYTOE

B ceetsioM HHee OepesEl.

3nsr B Cubupu xoxomal
Peuka ckpeLIack OT MOpO3a
Iloa Tsxénelil NAHIADS JIbAA.

Kenpst B GesTeIx pyKaBunax
MongaanBO-BRICOKH. ..
HanHo HIOXAET JUCHIA
JlepereHCKYe ABIMKH. ..

Ha cyrpobax nTuumit pocdepx,
Eap upunyapesa cHEXKKOM,
Hsaren, rpesick, KAK U3BO3UHK,
O KPBLIO CTYYHT KPBLIOM...

3apanui Deplory CBeHH

Cuer. Mopos TpeniuT oKpecr...

CouT B CBOEH I0oXe MeJBerxbeil

Cam «X03AMH» 3AEMHUX MECT...
3. Acados

Teso, AJHHA KoToporo gocruraer 50 cm, Bec susoraoro 800—1500 r. 3ot
XHITHAK 0TBaKeH 1 JoBOK. OXOTHO JIa3aeT 1o JepeBbAM, HO IPeAnoYuTaeT
nepeasuraTbed mo semie. [Ipoberaer 3a cyTHH MHOTO KHJIOMETPOB, UTO IIO-

3BOJIAET eMy yAauHo oxoTuThesa. Mo-
JKeT, KaK KONIIKAa, KApayJIHuTh B 3aca-
Jlé MBIIIb, TOAKPAAbIBATHCA K CHAMA-
MM B CHEI'Y TeTepeBaM WJIH YIIOPHO
npeciefoBaTh N0 PEIXJIOMY CHEry Ka-
Gapry, Ioxka OHA He BEIObETCA M3 CHJI.
OcHOBHAs ero DUl — MeJKHe I'PLI-
3yHBI, HO TaK)Xe OH JIOBHT B PYYbAX
pEI0Y, & MOKeT IIOMMAaTE Ha JepeBe u
fenky. OX0oTHO ecT KeOpOBhIE OpPexXH,
AroAbl OPYCHUKHE U YePHUKH.

Puc. 123. Cobonb

30HA CMEWAHHBIX U LWKHPOKONIMCTBEHHDIX NECOB. PacnosoxeHa Ha
oro-sanaae Boctouno-EBporneiicKoli paBHUHEEI 4 B 10kHOM dacTH JlansHero
BocTroxka. Ilo cpaBHeHHIO ¢ TAWro# jeTo 3jech Dojlee TENIOE U IIPOJOJMKHA-
TeJIbHOEe, a4 3UMa MArKAas, ¢ 9acTeIMHE orTenenamu. ['ogoBas cyMMa 0CagKoB
pocturaer 600—700 mm. Ha Bocrouno-EBponeiickoil paBHIHE B 30He Je-
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Puc. 124. U. U. Wnwkun. Nlec nepeg rposoit. 1872 2.

COB J@PHOBO-IIOA30JIMCTEIE MO4BHI, Ha [amsuem Bocroke — 6Gypele, jec-
HEIE.

Ha reppuTopuu 30HEI IPOM3PACTAIOT CMEMIAHHBIE X BOWHO-ITHPOKOJIMACT-
BEeHHEIE Jyieca (COCHA, ek, a TaKKe Jauna, Ayd, kném, Gepésa; puc. 124).
B nojsiecke MHOTO JKHMOJIOCTH, OPEITHUKA, KPVIITHHB, KAJTHHLL.

B 10:xHO# yacTH 30HBI PACIPOCTPAHEHBI MTAPOKOJHMCTBEHHBIE Jieca, KO-
TOPBLIE B OCHOBHOM cocrodAT u3 nyba, BAsa, xi1éHa, rpaba, aunsi, Oyka.
31ech 0OHTAIOT KOCYJIH, KYHMIEI, HODKH, OOODEI, 8 TaKKe TUIHIHLIe 00H-
TaTeIHd STHUX JIeCOB — OyphI# MenBenb, JIOCh, BOJIK, 38, OJIeHb, PA3HO-
obpasubie nTUIEl. HekoTophie BUABI COXPAHUIUCE JHOTL B 3aII0BEJHUKAX,
Hanpumep 3yop. Hambonee xapaxkTepHBIil npejcTaBUTeNs STUX JIECOB —
mock (pme. 125). InueEa Tena caMIoB JOCTHIaeT 3 M, BBICOTA B XOJKe —
2,3 M, Becar oam 250—570 kr. IlokpeIThIe TPY6OH MIEPCTHIO, ¥ HBOTHBIE
XOPOIIO IPHUCI0COO/IeHBI K CYPOBBIM MOPO3HBIM M CHE)XHEBIM 3uMmam. Kop-
MATCHA TPABAMH, IPEBECHO-KYCTAPHUKOBBIMH DACTEHUAMM, JUIIAHHMKAMHA
u rpubamu. 3a CYTKH JIOCh CheJaeT 10 35 Kr xopma, a 3uMoii Bcero 12—
15 kr. HenpuxoTJI¥BOCTE B OHINE IO-
3BONSAET €My BBIKHTH W XOPOIIO cebsa
4YyBCTBOBATH B HamMX Jiecax. us Jo-
ceii, ocoODeHHO MOJIOALIX, OITACHLI BOJ-
KH B MeABEeAH, OMHAKO B3POCJILIE CHIIb-
HBble JKUBOTHEIE MOTYT 3a cebGsa mocro-
fATL: UX KONBITA — I'PO3HOE OPYIKHe.

[lymu, mymu, senéaniii gec!
3HaKOM MHE IIYM TBOMH BeJHYaBEIi,
M TBOM nokoit, u 6neck Hedec
Hap ronoBoit TBoeH KyApABOil.

H. Huxumun
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Puc. 125. A, C. Crenatros. Jlocu. 7889 2.

Ha JTanerrem BocToKe NpomspacraiT MUPOKOJIUCTBEHHBIE JIeca, B KOTO-
PBIX HapAgy ¢ cUOHDCKMMH BHAAMH €CTh XapaKTeDHBIe AN COCEAHHMX
crpaH, Kuraa n Kopen, 6apxaTHoe nepeBo, nIpo6KOBHIH Ay6, KopeicKkmit
Kenp, JAMOHHHK W IpyrHe JHaHBI. M3 >KUBOTHBIX 9THX JIECOB MOXXHO Ha-
3BATH YCCYPHHCKOrO THIPa, NATHUCTOTO OJEH#, THMAJAWCKOTO MeZBead

U YTKY-MaHJapUAHKY.

NECOCTENHAS 20HA. TIpoTaHyIack MIMPOKOH MOJI0OCOM OT 3aaJHEIX Tpa-
aut, Poccun go Anrtas n Casu. CpeHsas TeMIEpaTypa MIOAA COCTABIAET
+20°C. Ha ceBepe 30HEI KOnu4ecTBO ocagkoB (560 MM B rox) mpHMepHO
PABHO MCIAPEHMIO, HA IOTe MCIIapeHue BHIIIe, I03TOMY 3/ieck OOBIYHBI 3a-
cyxu. Kiiumar HeyCTOHYMB — BJANKHBIE MOAbI CMEHAIOTCA 3aCYIIJIHBBIMA
u HaobopoT.

Ha nporaskeHHHU Bceil 30HBI JIECHBIE MACCHBEI
YepeAyiTCH C PAasHOTPABHBIMH crenamu. Llo-
YBEI B JIeCax cepble, a4 B CTENAX — YePHO3EMBEI.
Ha Boctouno-EBponeiickoii pasHuHe npeobia-
[aloT AyOpaBBl ¢ IIPUMECBH KJEHA, ACEHA H
aunel, Ha 3anagHo-Cubupckoi pasuuae — Oe-
pésa u ocuHa, B BocTrounoit Cubupu — cocHa U
JIHCTBEHHHLOA.

B necax obuTarwT OOBIYHEIE [AJIH HAX 3BEPH H
IITHIIBI, B CTEIIAX BCTPEYAIOTCH CYCIAKH, 3aIbi-
PYCAKH M peske — CYPKH, XOMAKH, eIé pemxe —

npodsr. U B mecax, U B cTensx BogaTcs Bonku u  PHe. 126. A. Jiopep.
JIUCEI. Monopo# 3aau. 1502 e.
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OauH ¥M3 CAMBIX XAPAKTEPHBIX IpeACTABATENEH JIeCOCTENNHON 30HLI —
saan-pycak (puc. 126). Kak u Genax, o gerom 6ypo-ceporo usera. Ogma-
KO, ecJIH K 3uMe GellfiK pe3Ko MeHseT OKpacKy Ha Oenyio, TO pycak JIMIIb
HEMHOTO cBeTyieeT. Bparos y 3aiilieB MHOKeCTBO — JIMCHILEI, BOJIKH, (DHIT-
HBI, ACTPEeObI-TeTEePEeBATHUKHA U T. A. [loaTOMy 3aii1ibl, CIIaCAACH OT IPEce-
JOBaHHA, YMEIOT MCKYCHO 3aIIyThIBATEL CBOM cJe/bl. BpoiKaEéHHAA OCTOPOIK-
HOCTH 3aCTABIAET HX NeTIATH — 0eraTh B3ad U BIOEPEN, & TAKIKEe KpyraMu,
II0OTOM INPBITATh JaJeK0 B CTOPOHY, IIepeja TeM KakxK 3ajiedb Ha OTAbIX HJIH
HOUEBKY. BEICOKASA IIOZOBUTOCTD 3aHIeB Toe 00 BACHAeTCA HEOOX0IUMO-
cThiO BeikuBaHudA. Tak, 3aiiunxa npuHOCUT 3—4 moMéra B rof, ot 3 xo 10
neréHbimed B kaskaom. [locie posKaeHWs JETEHRIIEH 3aiumMxa, OKOp-
MHWB, IOKHJAET UX HA ABA-TPH AHA. 3aiiuaTa BCE 3TO BPeMs CHAAT HEIIO-
BHJKHO, YTO CHACAET X OT XHUIDHMKOB. Emé 3—4 pasa ux mNOKOPMHT cob-
cTBeHHas MaTh WJIH pyras 3aiunxa. A uepes NoJaTOPLI-IBe HeJeJ I 3aiiua-
T4 HAYWHAIOT CAMOCTOATEILHO KODMHTHCH PACTEHUAMM.

30HA CTENEW. Haxoanrcsa B Sanaguoit CubUpH ¥ 3aHMMAET [OT eBpomeii-
cxo# yactu Poccun.

B crennoit 3ose (puc. 127) ApKOo BBIpaMKEHBI YePThI 3aCYIIJUBOIO KJIK-
mara. JleTo 3xech xaproe (TeMneparypa B uioJe seime +22°C), a sSUMBI X0-
JIOAHBIE M MaJiocHexkHbIe. ['0f0Basi cymMMa OcaJJKOB He mpeBbimaer 350—
400 MM B roj, 4TO IOYTH B 3 pasa MeHbIe ucrnapesus. [louBsl 4epHOBEM-
HbIE H KAIITAHOBBIE, BCTPEYAIOTCA U 3aCOJIEHHEIe.

TunuuEble ANA CTENM PACTEHHUS — JEePHOBUHHBIE 3JIAKH C Y3KUMM JIN-
CTBSAMH: KOBBLIBL, THIYaK, TOHKOHOI. Becerza npucyTcTByeT pasHOTpaBbe,
Ha kpaiizem 10re IepHOBUHHO-3JIaK0OBLIE CMEHAIOTCSH OJBIHHBIMHA.

- i conFEd ==-.-f-s;+.='v:'~r"3_ﬁ'3§fm

AN
v owets EETL

Puc. 127. A. W. Ky, Crens. 7875 2.
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Muorue »XUBOTHBIE 00pPa3yioT GoabIINE KOJOHUM (CYCIUKH, CYPKH, X0~
MAKH, IOJEBKH | J[pyrHe I'PLI3YHEI) WK cTaja (anTuaonsl). Berpeuaioresa
Jucuna u Boak. Yz ntun manbosee pacnpocTpaHe kbl JKABOPOHKH, CTEIHBIE
KYPONAaTKH, OPJEL, APOMbl, IyCTEIbIA.

Tranuuusie obuTaTE N CTENEH — TPHI3Y-

Hbl. OHH [OpPeAIOYUTAIOT PACTHTENLHVIO Crens mupoko Ha MpoCTOpe
MHUILY, & IOTOMY MMEKT XO0pOIIo pasBHThIE ITonepék u BRONAB N€KUT,
pesIibl, KOTOPEIE PAcTyT BCIO JKHM3HL 1 OJa- CiroBHO OrEeHHOE MOpeE,
rogapsi pasHo# TOJIIHHE 3MAJIM CHOCODHBI 3HOeM NEIIeT U MAJTHT.

camozataunBaThesa. Haubosee spkoit uep-
TOH npucnocobJIeHHOCTH IPBIBYHOB K BhI-
JKHBAHHIO SBJASAETCA MHTEHCHBHOE DA3MHO-

Ileneneer BO3AYX CHKATEHINA,
He naxmét Ha IymHLIA JeHE

C mebDa BeTepOK KPLLIATHIH,

JKeHUue. Y:Ke B JIBa-TPH MecHa OHHW IIPHHO- i

s Hu npoxnajHoi TYYKH TEHB.
cAT Mo 6—8 nMoMETOB B rofl, ¥ B KayXXJI0M OT
8 nmo 15 perémnimeidi, BIXKWBaHWIO TPBIBY- Hebeca, KaK KyIOJI MeAHLIIE,
HOB MOMOTraeT ¥ UX CrocOo0HOCTL BHAJATH B Packanunuck. Crens rosaa;
COAYKY (BMMHIOI ¥ JIETHIOK), a TaKMe Je- Koe-rage npes xaroii 6eguoii
nath s3anackl. OJWH TONBKO CEephLIA XOMAK Coxuer Gegnas Berna.
szanacaer Ha 3umy 800 r sepHa. I1. Bazemckuil

JOHA NONYNYCTbiHb. Pacmonoskena Ha IIpukacnuiicKod HU3MEHHOCTH.
Knumar 3neck pe3ko KOHTHHEHTANLHEIN, cyxoil. CpegHAa TeMIepaTypa
uiona gocruraer +25°C, a suBapckas omyckaercs go —15°C, T'ozoBas cym-
Ma ocajKkoB He npepbimaer 250 MM B rof. B monynycTeIHAX pacmpocTpaHe-
HA NOJILIHHO-3JIAKOBAsA PACTHTEIBHOCTh, HO IOKPOB KJIOYKOBATBIN: MEeXKIY
JepHUHAMHE DACTeHUN HAXOAATCH Y4acTKH rosioil mousbl. IToussl 3jech
KallTaHOBEIE, DOraThie COJbI0, IO9TOMY BCTPEYAIOTCS COJIOHIEI ¥ COJIOHYA~
Ku (puc. 128). OcHOBHBIE 3XHBOTHBIE — I'DBI3YHEI! CYCIAUKH, TYIIKAHIHKYA
(puc. 129). TunugHbe XXNBOTHEIE TIOJYIYCTEIHL — caiirak, JxedpaH.
OcTaEoBHMCS Ha NPHCIOCO0JEeHHOCTH K YCIOBUAM HOJMYIYCThIHB TAKOIO
nx oburarens, Kak Tymmkandnk. Ero o0iuK, passuTHe BHYTPEHHHUX YU BHEII-
HHUX OPraHOB IPEKPACHO COOTBETCTBYIOT YCIOBHAM OKPYXXaloleil cpensbl.
OTH HeOONbIINe HOYHBIE 00HTATEIIM TOJAYIYCThIHD U MYCThIHL CKAa4YyT Ha 3a-

o et -

Puc. 129, Tywkanumk
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Puc. 131. Kopresas
cucTeMa sepbrioxbei
KOMIOMKH

B nycThiHe 9axnoit ¥ cKymoi,

Puc. 130. MycTbiHa

AHHUX JalKax, mogobHO KeHTypy, — TaK Jierde
Asuratrecda. DBosbinue IIasa, AJUHHEIE YCBI H
OIr'pDOMHBIE YIIM IIOMOralT UM NPEeKPacHO OpHeH-
THPOBATHCHA B TeMHOTe. TYIIKAHYMKH HAKOTA He
IBIOT ¥ AOBOJBLCTBYIOTCA BOJOM, IOCTYIAIONIEH
BMeECTe ¢ IIHINeH.

OHA NYCTBIHL. 3aruMaer 1or IIpuxacnuiickoi
HHU3MEHHOCTH.

Jlero 371eCh AJHMHHOE U OYeHb ¥KapKOe, 4 3uMa
KopoTkad U HexonoxHasA. Cpenusas remMneparypa
uwoas — oxono +30°C, HO 4WacTo JHOCTHraeTr u
+50°C.

lopgoBasi cymma ocajikoB B 30HE IIYCTHIHL CO-
craBasier 150—200 mM B rozx, a McnapAaeMocTh
B 10—12 pas npeBkIIaeT ocagku.

Ha ceBepe 30HbI nycTeiHb (puc. 130) — necua-
HEIe TIOYBBLI, KOTOPEIe 4YACTO 3acosieHbl. I[losce-
MEeCTHO PacIpPOCTPAHEHE! TAKBIPHI — MIIHHHUCTHIE
II0YBbI, KOTOPBIE JI€TOM IMOKPHIBAKTCA pacTpe-
cKaBIneiicad KOpKoH. TaKbIpbl NPAKTHYECKH JIH-
IIeHbl PACTHUTEJLHOCTH, HO3TOMY Hamboaee TH-
MUYHBl 34eCh NMOJBLIHM H coiasaHku. Ha meckax
JKUBYT PACTEHHS C MOINHBIMM KODHEBUINIAMH U
OPUAATOYHEIME KODHAMH, KOTOPbIE€ VEKPEIJIAoT
MX B CBIIy4eM TDYHTE M BCACHIBAIOT BJArY M3
rybussl noussl. Hanpumep, cakcaysn — Kopsa-
Boe Oe3IMCTHOe IeDEBO, UMEeT KOPHH AJTHHOHN 10
20 M, KaK ¥ 3eJIEHOE KOJI0Y9ee JIAKOMCTBO Bep-
6iro0B, KOTOpOE TaK M HABBIBAETCHA — BepbIIIO-
HBA KOMIOYKa (puc. 131).

[nsa OycTeIHE XapaKTepHb! adeMepsl — pac-
TeHUs, KOTOPbIe 38 KOPOTKOE BPEMs MMPOXONAT
TMONHBIN UK passuTAsa. Hanpumep, MaTIAK
JIYKOBHUYHBIM BMECTO CEMAH Cpa3y mpopaniusaer
B KOJIOCKaX TOTOBBIE CEeSHIIEL.

MHorue XUBOTHBEIE MOTYT HOJr0O 00-
xoauThes 6e3 nuInu ¥ Boxk! (Bepbironsr)

Ha mouse, 3H0EM pacKaleHHOH, WJIH OBOJIBCTBOBATHCA TOM BJIAroi, Ko-
AHuap, KaK TPO3HBII Y4ACOBOII, TOpas HnocTynaeTr ¢ numeid (TylKasdu-
CToHT — OfMH BO BCell BCeTeHHOM. KH, B8MeH, SAMIEepHuNbl, CKOPIHOHEI).

A. Mywrun Muorue BemyT HOYHON 00pas MHU3HH
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ITycThlHA — DAPCTBO NPECMBIKAIOIAXCH:
ameit m simmepun (puc. 132). OHE npexkpacHo Ipu-
cnocobneHbl K MECTHBIM YCJIOBHAM KU3HHM. X
KOKa NOKDPBITA POrOBBIMM YeIIyHKAMHI WIH
IIUTKAMH, KOTOPEIE IPefOXPAaHAIOT €€ OT BEICHI-
xanaud. [Iuraorcsa 3Men B OCHOBHOM I'PBISYHAMH,
a ANEepUuIbl — HaCEKOMBIMH. JTO aKTHUBHBIE H
JIOBKHE OXOTHHKH: AMIEPHUIIAM OMOTAIOT CIYX A
3peHHe, a 3MEesAM — OCA3aHHEe W CHelHAJbHBIH
OpraH, yJaBJIUBAOIIHN HCXOAAINee OT A0OBIYM
Temio. YeaiocTi 3MeH coeANHEHBI MOABHIKHO, H
OHM MOTYT 3aIJIaThIBaTh JKePTBY, HATATMBas POTOBOM amnmnapar, mogobHO
TOMY, KAK Mbl HATATHBAEM HOCOK HA HOI'y. PasMHOMKAOTCH 3Meu, OTKJIa-
IBIBaA AHIlA B IIECOK, 4TOOL! X NPOTPEBAJIO CONHIE. ¥ AHIL NJIOTHBIE MAT-
KHe U 2JacTHYHEIe 000J0YKH, IPeAoXPAHAIONINE OT BEIChIXaHus. fAmepu-
nbl 06/1aKa10T VAUBUTENBHOM CI0COGHOCTELIO: YTOOLI CIIACTH CBOIO KU3HE B
caydae OIacHOCTH, OHM oTOpachkiBa-
0T 4aCTh XBOCTa. Jepe3 HEKOTOpPOe

Puc. 132. Awepnua
YLWACTan KpPyrioronoska

BpeM# XBOCT OTpacTaeT, npasja, OH B crepyomenm naparpade Bel y3Ha-
Kopode mnpezanigymero. Takasa oco- eTe 0 NPHPOoJe U CBOMCTBAX CBETA, €ro
OeHHOCTE SAIEPUI] HASHLIBAETCS AYTO- BAHAHWHA Ha YKUBLIC OPraHu3MEL. 5.
TOMHEH.

© Buwi 3HaeTe

b Kakosbli ocobeHHOCTH Knumata Poccuu
b Kakue NPUPOLHbLIE 30HbI CYLECTBYIOT HA TEPPUTOPHH HaLeH CTpaHbl

P uTO NpeacTasnsloT CODOW M rAe PacnoNOXeHbl 30HbI aPKTHYECKMX NYCTbIHb,
TYHAP, NECOTYHAP, TaWrk, CMeLaHHbIX W LUMPOKO/IMCTBEHHbIX NeCcoB, Neco-
cTenem, ctener, NONYNyCTbiHb W NYCTbIHb

} paTth onpepeneHue KNMMara v AoKa3aTb, UTO OH ABASETCA BAXKHEWLUEH npu-
YMHOMH 30HANbHOCTH

P paTh KPaTKYIO XapaKTEPHUCTHKY KaXKA0H M3 NpUpoaHbix 30H Poccuu

} nNepeuncnuTs npeacTaBuTenei nopbl U hayHsl npuUpoaHsix 3oH Poccun

BoinonHute 3aaHus

1. ObbscHMTE, KakK PacTeHUs M XKUBOTHbIE TOM WM WHOM NPUPOAHOM 30HbI NPH-
CNOCOBUNUCH K YCNIOBMAM XKM3HK (Ha NpUMepe 30Hbl apKTUYECKHX MYCTbIHb 1
30HbI NYCTbIHb).
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2. Pacckaxute o Haubonee apkux npeacrasurensx necos JansHero Bocroka.

3. OxapakrepuayiTte KNHMaT KXKO0W NPHPOLHOH 30HbI, HA30BUTE MX CpeaHHe
Temneparypbl IeTa U 3UMbI.

4. lMNepeuncnure, Kakue NOYBbI B KAXKAOH U3 NPUPOAHbIX 30H.

LLinpotHas 1 BepTHKanbHas 30HaNbHOCTb: CXOACTBO U pa3nuune.  Haubonee
XapaKTepHblid NPeACTaBUTEIb KaXKAOH M3 NPHPOAHBIX 30H. . TaWra — nérkue Ha-
wew nnaxetsl. . OBpasbl KHBOTHBIX HALWWX NPUPOAHDBIX 30H B HCKYCCTBE W (hO/bK-

nope.

§ 25. Cgert U npucnocobneHHOCTDb
K HEMY )XUBbIX OPraHUu3MOB.
AnekTpoMarHMTHas NpUpoja ceBerta

1. BCI'IOMHHTE, 4YTO BaM M3BECTHO O PACNPOCTPaHEHHH, OTPaXKEHWH W Npenom-
NEeHWH CBeTa.

I

. Paccnamm‘e, KaKoe BiMAHWE CBeT OKa3blBaeT Ha XXWBble OpraHu3Mbl.

3. OBbacHuTe HanuuMe OrpOMHbIX a3 y rybokosoaHbix puib 1 cnaboe 3pe-
HWE UNK €ro OTCYTCTBME Y KPOTOB.

M2 UCTOPHUM ONTHUKH. Bonpoc, uTo npeacrasiasier coboi cBeT ¥ KAKOBEI
€ro CBOMCTBA, BOJIHOBAJ YUEHBIX €I€ B [VTyDOKOH APEeBHOCTH. YUeHHe O CBe-
Te Pa3sBUBAJIOCH TAKUM 00pa3oM, 4TO Pl 3aKOHOB, KOTOPEIM NOTUYHHIIOTCA
CBETOBLIE ABJIEHUHA, ObL/I YCTAHORJIEH PAHBINE, YeM CTAJIO IOHATHO, KaKOoBa
#e npHpoja csera. K TakuM 3aKOHAM OTHOCATCS 3aKOHBI IPAMOJIHHEHHOTO
pacnpocTpaHeHHs, OTPaKeHudA, NIPEJOMIEHHA, [TOTHOI0 BHYTPEHHer'o OT-
pajKeHus CBEeTa, KOTOPhIE BbI M3YYAJIM B OCHOBHOM wmiKojae. Oguaxko obbsac-
HeHHE 3TH 3aKOHEI NOJYYHIHA CYIIECTBeHHO IO3Ke.

B XVII B. uransaackmii yuéasiii @. 'pumdaviu (1618—1663), nposens
CepHI0 OINBITOB, OOHADYIKHJI, UTO CBET OTKJOHAETCH OT NMPAMOJHHEHHOro
pacnpocTpaHEeHHUA U IPH ONPEeIEHHBIX YCIOBHAX 3T0 OTKJIOHEHHE MOMKHO
Habmogars. [larHoe sABJIeHME OH HA3Bal AUMpPaKIueidl H OOBACHWI eé Ha
OCHOBE BOJIHOBOMH TEOPHH, HCIONEL3YSA AHAJIOIHIO C PACIIPOCTPAHEHUEM BOJIH
HA MOBEPXHOCTH BOJEI.
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B panpreiimem anrnmiickuii ¢usnxk P. I'yx
(1635—1703) o6bsacHMN HaSMuMe pasHbIX IBe-
TOB CJIOKEHHEeM KoJieOaTeNbHLIX ABHIKEHHH da-
cTHI cpeabl. Pemawmuii mar B 060CHOBAHHH
BOJTHOBOH TEOpPHMH cBeTa OBLI cHenas roJiami-
cknM yuéHbiM X. [idlizencom (1629—1695;
puc. 133), KOTOpHI# BBEJ] BOJHOBOH NPHHIIMII,
TIO3BOJHMBINUH OOBACHUTL ABJIEHHS OTPAMKEHHSA
U IIpeJIOMJIeHH#A CBeTa ¥ BEIBECTH COOTBETCTBYIO-
mue 3akoHkl. OH HoNara, 9To CBET paciupocTpa-
HAETCA TAK ’Ke, KaK W 8BYK, — B BHJE BOJHEI B
yOpyro#u cpeje. - .

Bonnosrie npeacrasiesEnsa o ceete B X VIII— Puc. 133. Xpuctuan

XIX BB. HOJNYYWUIH pa3BUTHE B paborax aHIIHii- lolrenc
cxoro yuésoro 1. fOnea (1773—1829) n dpan-
nysckoro pusuka O.-2K. @penéasn (1788—1827),
KOTOpble, pasfenas uaen I'lolirenca o xapakrepe pacupoCcTpaHeHHA CBeTa,
IoJIaraju, 9TO IIBET 3aBHUCHUT OT YAacTOThI Konebauuii cpeasl. KOHr BBEN mO-
HATHE MHTep(epeHITuM, 00bACHU ero U chOPMYJIHPOBAT YCJIOBUS HHTEP-
depernun. A Ppesend o0BACHUI ABJIEeHHEe THPPAKIHEA U IOCTPOHJ TEO-
PHIO 3TOT'0 ABJIEHHUA.

IMTapannenbHO C BOJTHOBOH TeopHel cBeTa CYIIeCTBOBAJIA KOPIMYCKYAAP-
Ha# Teopus, Koropoi npuaepxusasica U. Hewron. O nmoxaran, 4ro cse-
TAIMHAECA TejJa UCIYCKAIOT MOTOK MaJeHbKHX YacTHl (KOPIYCKYJ), KOTO-
phbIe ABHIKYTCH C OIIpeAe€HHON cKopocThio. IIpH nepexoae ceeta U3 OQHOMN
cpefbl B IPYIYIO CKOPOCTH Ha3MeHseTcA. B To ke Bpema HeioToH He OTBep-
raj noJIHOCThbK BOJTHOBYK TeOPDHK), NBITAACH 00'BACHUTH HEeKO0TOphIe ABJIe-
HHS ¢ € MO3HI[HH.

B xorne XIX B. BRISCHHJIOCH, UTO BOJIHOBAS TEOPHA CBETA HE MOMKET
00BLACHUTE NPOMCXOMKACHHE TUHeAYaThIX CIEKTPOB, XaPaKTep U3JIyIeHUuT
TeJl, 9KCIIePUMEeHTAJIbHO YCTAHOBJEHHBIE 3aK0HE!I (hoToadderTa. ITa mMpo-
6nema 6plyia pemena Gnarogapa paboram Hemenkux dusukor M. ITaanka
(1858—1947) u A. Ditamreitna. [To ux MHeHHIO, CBET IIpeiCTaBIIALT CODOI
IIOTOK YacTun — (OTOHOB, 00IaAaI0IIUX SHEPTHEH U HUMIOyabcoM. Ilnank u
JiHImTeNH O0BACHUIM ¥ 3aK0HEB! hoToaddeKrTa, 1 IPOUCKOMICHHUE JTHHeH-
JaThIX CIEKTPOB, IMOJaras, 4TO B Ipolecce B3AUMOJeHCTBUA CBETA ¢ Belle-
CTBOM 3HEPI'Hs ¥ UMIYJILC [IOPIHAMHE IIepPeJal0TCH BeIeCTRBY.

BasxHO, 94TO B COBpDEMeHHOM (DUBHKe IPeACTaABIeHHE O CBETE KAK 0 IIOTO-
Ke YaCTHI] He MIPOTHBOPEYHUT NPEACTABISHUIO O HEM Kak 0 BonHe. B yacTHO-
CTH, ABJIEHUA HWHTepPepeHOHH M AUPpPaKIHAHA XOpoImo 00BACHAITCA HA
OCHOBE BOJTHOBOH TeOPHH. ITO CBHAETEJILCTBYET O TOM, YTO CBeT obaanaer
JBOMCTBEHHOCTBIO CBOHMCTB, HA3KIBAEMON KOPIYCKYJISIPHO-BOJHOBBLIM Iya-
JIM3MOM.

OI"DDMHOB 3HAYEHHEe B IOHUMAHWHW IIPDHPOJLI CBETa ChII'DaJIH paﬁo'rm aH-
rauickoro ¢pusuka [»x. Makcsesia, cO3AaBIIEro TEOPHIO 3JIEKTPOMATHUT-
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Puc. 134. Paznoxerue u cuHTea Henoro ceera

HOTO IIOJA U IIOKA3aBINEro, YTO CBET — 3JIeKTPOMATHHATHAA BOJHA M I0H06-
HO BCeM DJIeKTPOMATHHTHBIM BOJHAM MOJKET PACHPOCTPAHATHCH B BAKYY-
me. MakcBeT BEIYHCIAI CKOPOCTh PACIIPOCTPaHEHHS 3JIEKTPOMAIHATHBIX
BosiH. B BakyyMe ona pasua 300 000 xm/c.

OUCTIEPCUA CBETOBBIX BONMH. Ecsix Ha TPEXTI'PAHHYIO IPU3MY HATIPABHUTH
ny4ox OeJioro cBeTa, TO HA SKPaHe MOMKHO OTYETVIMBO VBHIETE CIIEKTD, CO-
CTOAIHH, KAK BRI 3HaeTe, U3 ceMu 11BeToB (puc. 134), 310 NpOUCXOTUT I10-
TOMY, 9TO OeJiblii CBeT CJIOMHBIA U COCTOMT U3 IPOCTHIX [BETOB, KOTOPLIE
II0-PA3HOMY IPeJOMJIAIOTCH IPU3MOH,

Bl 3Haere, 4TO yroa mpesoOMIIeHHA CBETA 3aBHCHAT OT MOKAa3aTeNd Ipe-
JoMJIeEHA cpefbl. Pasmoxkenue Genoro cBera B CHEKTD 03HAYALT, YTO CBET
PA3HOTO IIBETA HMeeT DasJIMYHLIN YI0JI NIPeJOMJIeHHS, T, €. PA3JIHYHEIN 110-
KasaTe]b OIpeJOMIeHH.

BosauKaeT BONpPOC, YeM PAasJUYaloTcs (PU3HUYECKHe XapaKTepPHCTUKH
CBETOBBIX BOJIH, « AMEIONINX Da3HEIX nBeT». OKa3a10Ch, YTO Y HUX pasHasd
gacrora. Tak, 9acToTa BOJH KPACHOrO IBETA JIEKUT B fuanasose 385« 109—
484 + 10° 'y, a yacToTa BOIH hHOIETOBOrO BeTa — 667 - 109—789 - 109 'y,

CrnenoBaTesbHO, TIOKA3aTes]b [IPEeJIOMJEHHA BOJH 3aBUCHT OT HX 4ac-
TOTHI.

Jlucnepens cBeTa — 9TO 3aBUCEMOCTL IOKABATE A IPEJIOMIEHHA Cpe-
ABI OT YACTOTHI CBETA.
Hucnepcueit obwacHsercs pagyra (puc. 135). MHorma B COMHEUYHBIH

JeHb MOXKHO HabaonaTh AHACIEPCHI0 M IIPH OpeJOMJIEHHH CBETa B Kallie
BO/JHBI.

MHTEPDEPEHLIMA CBETOBEDBIX BOJIH. [Ina cBEeTOBHIX BOJIH XaPAKTEPHO AB-
JeHue HHTephepeHIIuH.
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Puc. 135. K. A. Comos. Pagyra. 7897 2.

Hnreptpepenuua — 3TO CJIOMKEeHUe [BYX (mm Hecxco.rmtmx) BOJH,
B pesyJibTaTe KOoTOporo HabaogaeTcs yeTOMYNBOE BO BPeMEHU YCUJIeHNe
ura ociaabieHHe aMIUIMTYABLI Pe3yJbTUDPYIOMUX KojeGaHUHE B pasamd-
HBIX TOYKAaX MPOCTPAHCTBA.

IloEATE HNPpUYMHY WHTEDHEPEHIHH MOXKHO,
ecau B0OOpasHTh, 9TO B KaXJ0il ToYKe IIpPO-
CTpPAHCTBA NPOMCXOAUT CJIOMKEeHHe KoJsebaHWil.
Eciu npencraBuTh cebe BOJIHEBI HA MOBEPXHOCTH
BOJEI, TO OHH OYAYT YCHIABATHLCH B TEX TOYKAX, B
KOTOpbIE IPUXOAAT UX rpebHU, a ocnabaarsca —
ecau rpebens ofHOM BOJIHBEI BCTpedaeTcdA C BIAa-
AuHOK apyroi sonHel. OTcioga cirexyer, 4TO MH-
TepdepeHINI0 MOXHO HAOMIOZATL TOrna, Korza
KoJieDaHHA UMEIT OLHHAKORYIO YacTory. Takue
KoJe0aHuA HA3BIBAIOT KOTePeHTHBIMH.

HWaTepdepeHHI0 cBeTa BBl MOxKeTe HabIIO-
IaTh B TOHKOM cJjoe GeH3WHA, NOKPBIBAKIIEI0
YKy, & TAK?KE B MBLIBHBIX IIy36IpAx (puc. 136).

Puc. 136. UnTepdepen-
UHA B MbI/IBHOK NAEHKE

NaboparopHbiv onbiT

BrecuTe B nJIaM#d COHPTOBKHA KOMOYEK BATEI, CMOYEHHEII PACTBOPOM IIOBa-
peHHO coH. 3aTeM KEJIToe IIaMsI CIUPTOBKH PACCMOTPHTE CKBO3b MELIIb-
HYIO IIEHKY, KOTOPYIO BhI IOJIYYHUTE, €CJIH OIIYCTHTE IPOBOJIOYHOE KOJIbILO
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B pacTBOp MbeL1a. Yto Habmogaere? 3apucyiiTe HHTephEPEHIIHOHHYIO Kap-
THHKY, [IOJIYIEeHHYIO Ha IJIEHKe,

NUDOPAKLUMA CBETOBbIX BOJIH. Ecim Ha OyTH CBETOBOI'0 Iy4Ka IIOCTA-
BUTH TOHKYIO HUTh, CBET YV:Ke He OyZeT pacpoCTPaHATHCA IPAMOJIHHEHHO,
oH OyzeT orubaTh 9TY HUTh, 3aXOJUTE 38 HEE, HA SKPaHEe MBI YBHAUM Aud-
PaKIHOHHYI0 KAPTHHY — 4YepeJOBaHHE CBETJBIX M TEMHEIX IIOJOC
(pumc. 137).

NudpakHOEHYI0 KAPTHHY MOMKHO HabI0-
AaTh M IIPH OCBeIlleHNH OYeHb Y3KOH Ienu, rpa-
HHUIBI KoTopo# Oymer ormbares cBer. Harxmasa
TOYKA TPAaHUNBI IeJu (KaKk W B CIy4Yae HHTH)
CTAaHOBHTCS MCTOYHHUKOM BOJIH, MMEIOLIHX OIH-
HAKOBYIO YACTOTY. OTH BOJIHBI HA3LIBAIOT BTO-
pHYHBIMHA. BTOpHWYHBIE BOJIHBI, BCTPEUYAfiCh B
Pa3HBLIX TOYKAaX NPOCTPAHCTBA ¥ CKJIALIBAACE, TU00 BBAMMHO YCHIHNBAIOT-
csa, mubo ocnabnAnTCs, MOdITOMY M NOJAYyYaeTCA UepeJOBaHHE TEMHBIX M
CBeTIbIX (MM oKpamnTeHHBIX) obaacTei. OnucaHHoOe sABJIeHNE, KAK BaM H3-
BEeCTHO, HasuiBaeTcA AU pariuei.

Takum ob6pazoM, AJisi CBETOBBIX BOJIH, TaK JKe KAaK H JJIA BOJH J0b0i
ApYTO# IPHPOALI, OPH OMPEAENEHHRIX YCJIOBUAX HAOMIOAAIOTCHA ABICHHA
uHTephEepeHIUN I AUPPaAKIIHH.

Puc. 137. Qudpakumon-
HbIH CNeKTp

NaGoparopHbiv onbiT \____

YeraHOBHTE INTAHMeHIUPKYIE Ha 0,05 Mm. CkB03b 00pa3oBaBIIVIOCS IIIeb
PaccMOTPHTE HHUTH ropsmei mamnsl. Yro Habmionaere? 3apucyiite mud-
PaKIMOHHYI0O KapTHHKY. IToBTOpHTE ONBIT AMis mIMpUHE! menau B 0,5 MMm.
3apucyiiTe U 8TY IHAPAKIHOHHYIO KADTHHKY.

HTax, cBeT — 3TO 3JIEKTPOMATHHUTHBIE Kojiebauusa. HanoMmuuM, uTo B
CcoOTBeTCTBMH co mkanoi Makcsenna (puc. 138)
3JIEKTPOMATHUTHBIH CHEKTP BEIMNIAZAT MOZOOHO
KJIABHIIAM DOAJIA B CJEAVIOIIEM JHATA30HE:

IJIMHHBIE PA/IHOBOJIHBI;

cpefHMe PaJgNOBOJIHE;

KOPOTKHE PaAHOBOJIHEI;

YJIBTPAKOPOTKHE PAAUOBOJIHBI;

MUJIIHEMETPOBBIE DATTHOBOJIHEL;

MHAJIJIEMETPOBEIE BOJTHEI;

mH(paKpacHbLIE BOJIHEI;

Puc. 138. LLikana
INEKTPOMArHUTHBIX BONH
Makcsenna: £ — sexrop
HanpAKEHHOCTH 3NeKTPU-
yeckoro nonsi; B — sek-
TOP HANPSKEHHOCTH

MarHMTHOro nons;

K — BeKTOp HanpasfeHHs
BOJHBI; © — YacToTa
KonebaHwui

BOJIHBI BHIAMOTO CBETA;
YIBTPadHOIETOBRIE TYUK-BOJHBI;
PEeHTreHOBCKHE JIVIH;
raMma-JIydu,
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Kakagas gacTh cCmeKTpa B TOW MJIM HHOM Mepe BJIUAET HA JKUBBIe opra-
HUBMEI, OJHAKO HaubOJIbIIee 3HAYEHHE MMEIT BOJHEI BHJNMOI0 CBETa W
ero OaMsKaMIue cocefd — HMH(PPaAKpacHble BOJHBI U YJbTpaHOJIETOBEIE
JIYYH.

HudpaxpacHbie BOJHEI — 3T0 OCHOBHOM MCTOYHHMK TEILJIOBOM 3HEPruu,
A MBI MX OXapaKTepH3yeM B pasjielie, MOCBAIIEHHOM TeMIeparype.

YnbprpaduoneToBeie JAYYH I'yOMTENbHBI OJS BCET0 JKHBOIO, OXHAKO
JKU3HL HA HAIeH IUIaHeTe CYILIECTBYeT, KaK Bkl y»Ke 3Haere, Gimaropaps
O30HOBOMY IIHATY, KOTOPHLIH DACIOJIOMKEH B BEPXHHUX CJIOAX aTMocdepsl.
IlosTomy 3KHMBEIE OPraHMSMEI PACIPOCTPAHEHE! J0 9TOr0 030HOBOI'O IIMTA-
sKpana. Tem He MeHee B MaJbIX 034X yAbTpadHOJeTOBLIE JYUH ITOJE3HBI
SKHBOTHBIM M YEJIOBEKY, TAK KaK 0] UX JeliCTBHEM B KOKe BeIpabaTniBaeT-
cAa BuTamMuH D.

CBeT BUAMMOrO CIEKTPAa HeoOX0AMM KAK PACTEHUAM, TAK U JXHUBOTHBIM,

s pacTeHuit — 2T0 OCHOBA (hoTOoCHHTE3A.

Peaknus }XUBLIX OPraHH3MOB HA CYTOUYHYI0 CMEHY OCBEIIEHHOCTH (JeHb
M HOYB) HasbiBaeTcs (hOTOMepHOAU3MOM. JTO BaskHeHmuil dhaxkTop, 3amy-
CHAIOMIUE OHOJIOrMYeCKHe YAChI YKMBEIX CYIIIECTB — CYTOYHBIE U Ce30HHbIe
onopuTMbI. Tak, YKOPAYMBAIOIIUICA AeHb JaKe OYeHb TEILIOH OCeHBIO —
3TO TOYHAas MH(pOPMAIMA 0 IPpUOJINIKEHAH BEMEL. ¥ PACTeHWH TOPMO3HUTCH
pocT, HAYMHAETCA JUCTOIAL, Iepexos K coOCTOAHUI nokod. IITumer roro-
BATCH K Nepeséry, a 3BePH HAKAMJIHBAIOT MOAKOMKHBIH CJION JKHpa nepen
TeM, KAK BOACTh B CNAYKY, HJIN cOOMpAalOT IpHNAckl Ha 3UMY — OPEXH, ce-
MeHa, rpubel ¥ T. 4. Hao6opoT, yaruasomuiica IeHEL coo0IaeT BCeMy MHH-
BOMY O IPHOJIMKEHUN BECHEL.

CyTounsl#i (hOTOMEPUOAN3M Y PACTEHHI BJIMAET Ha Ipolecchl HOTOCHH-
Te3a, OYTOHM3AIMH, IIBeTeHAA. HeKoTopkle pacTeHHA PAaCKPBIBAIOT IBETKH

Puc. 139. U. U. Wnwkun. Ny6osan powa. 1887 2.
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Puc. 140. U. U. WnwkuH. CocHosbii Gop. Mautossiit nec 8 Batckoin

rybepHun. 1872 2.

HOYBIO (HampuMep, HOYHAS (DHMASIKA), TOTOBS «CTOJI M JAOM» JIH HACEKO-
MbIX, aKTHBHBEIX B 3TO BpeMsd CYTOK.

Y KMBOTHBIX CBOSI PEAKIIUA HA CYTOUYHBIH (poronepuoamam. Tax, 60an-
IIWHCTBO KONBITHBIX JXMBOTHBIX, MEABEIN, BOJIKH, }XABODOHKH U OPJIBI aK-
THBHBI JHEM, & TUTPEI, TPLISYHBI, €3KH, COBLI U QPUIHHBI — HOYBIO.

ITo OTHOIIEHUIO K CTEeNEHN OCBEIEHHOCTH PasJHYaloT CBeTOJI00UBEIE U
TEeHEeBLIHOC/IUBEIe pacTeHud. K cBeTONMI00MBEIM OTHOCATCA CTEIIHEIE B JIYT0-
BbI€ TpaBbl, MHOrme nepeBbd (cocHa, Gepésa, ay0; puc. 139—141);
TEeHEBLIHOCJIHBEIM — HallpUMep, eJib. EJIoBbIe jleca Bcerjga MpadyHbIe U TEM-
HbI€ [10 CPABHEHHIO C COCHOBEIMY M IIMPOKOJIUCTBEHHEIMH. K TeHEeBBIHOCIH-

Puc. 141. K. U. WunwkuH.
Bepéaoeas powa. 1896 2.
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BBIM OTHOCATCS W T€ PACTEHMA, KOTOPHIE JXHUBYT B
HHKHEM fApyce Jjeca, — JaHAbImHK (puc. 142),
KUCIWIA, MXH, nanoporHuxku. CiaegoBaresnHo,
CrocobHOCTE K CyLIeCTBOBAHHWK B Da3JIHMUHOM CBe-
TOBOM DPEXXHME OIpefeasieT SpPyCHOCTh PaCTH-
TeNIBHBIX coobmecTs (puc. 143).

Epome arToro, agantauusa pacTeHHH K MaKCH-
MaJbHOMY HCHOJIB30BAHHIO COJMHEYHOH 3HEDPIrum
Ansg QoTrocHHTE3a NPOABIAETCA B IIDOCTPAH-
CTBEeHHOM OpHeHTAIIHH HMX JIMCTBEB. ,HJIH aepe-
BbEB M KYCTADHWKOB XapaKTepHO TaKOe B3aMM-
HOEe PAaCIIOJIOMKEHHe JIUCTHEB, YTOOBI 0 BO3ZMOMK-
HOCTH OHH He 3aTeHANH IpyT IpYyra, — JUCTOBAS
moszauka. U se Toneko. Ilpu BepTuKansHEOM pac-

Tnasa lll



Puc. 142. Nlanabit Maickui Puc. 143. ApycHocTb neca

TOJIOKEeHHH JINCTEEB ¥ 3JIaK0B H OCOK COJTHEYHBIH CBET MOJHee NMoIIomaeT-
Ccs B YTpPeHHHEe M BedepHHe uackl. IIpy ropHusoHTANBEHOH OPHEHTAIIMH JIH-
CTLEB TEHEBLIHOCJIHBBLIE DACTEHHS IIOJIHEe HCIOJL3YIOT JIYIH COJIHIA B
JAHeBHOe BpemsA. IIpu pacnosioskeHU N JIUCTHEB B DA3HBIX IIJIOCKOCTHAX, KAK Y
KYKYPY35l, COJIHEYHBIH CBET YyCBAMBAETCA B npoiecce (GoOTOCHHTE3a HA IIPO-
TSMKEHHUH BCEro AHs. AHAJIOTHYHO BegéT ceda U moAconrHeYyHHK (puc. 144),
MOBOPAYKBAA B TeUEHHE [JHSA CBOIO 30JI0TYIO M'OJIOBKY — KOP3HHKY — BCJIE]
34 IBHU¥EeHHeM COJIHIIA.

Buagmmas 4acTh CBETOBOTO CIIEKTpA OYEHE BaXKHA IJIA OPUEHTALIMH K-
BOTHBIX B IIPOCTPAHCTEE C IOMOIILIO 3pEeHHAA.

BriepBrie oTenbHBIE CBETOYYBCTBHTEJIBHBEIE KJIETKH NOABUIHCH V KHU-
[IEYHOIIOJOCTHRIX UBOTHEIX. BaM, BEpOATHO, XOPOIIO 3HAKOM HX IIpe-
craBUTeNb — ruapa. ¥ Mexys (puc. 145) rakue KiIeTKH Haxo.uﬂ'rca Ha Iuy—
IaJbIaX ¥ 00 Kpaio KymoJa. ¥ MOJLIIOCKOB, Kpo-
M€ TAKHX CBEeTOYYBCTBHTEJNLHBEIX pEIelnToposB,
TIa3 UMeeT NPOCTeHIIMi ONTHYeCKWIl almapar,
KOTODBIH IpeJIOMIAeT [OOTOK CBETOBBIX JIyYeHl,
menas usobpaskeHue Oosee 4ETKHUM. Y HaceKo-
MBIX — MO3aMuyHOEe 3peHHe, KOTopoe odecrmedu-
BaloT (pacerouHsle rinasa (puc. 146), cocroamiue
M3 HECKOJIBKHX TBICHY OTJEJbHBLIX CBETOBOCIDH-
HEUMaomux sdeex. CBOé HaspaHHUe TAXO0e 3peHHe
MOJYYHJIO TIOTOMY, 4TO IVia3a HACEKOMBIX JalT
He LeJocTHOoe n3obparkeHHe, 4 MO3AHKY H3 ThI-
cAaur  u3obparkeHUH, MONYUYEHHBIX KamJbIM
OoTHeNbHEIM anemMeHToM (dacetom) caoskuaoro — Puc. 144, B. Ban for.
r1asa. ¥ MO3BOHOYHEBIX M 0co0eHHO y YeNoBeKAa Basa c Asenaguarsio
DASBUTHI IVIa3a KAMEDHOTO yeTpoiicrsa. Taxoe  NOACOnHyxamw. 1888e.
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Puc. 145. Cuudpomenysa

Puc. 146. Macerounbie
rNasa HaceKoMoro

Puc. 147. Aypenun —
CBETALUMECH Meay3bl

222

YCTPOMCTBO IVIas3a Io3BoJisgeT Hosee YETKO U Jle-
TAXBHO paccMaTpuBaTh OOBEKTHI, (OKyCHDYHA
sperue, BocnpuHmMaer O0BEKT penenTopHas
YacTh IVIa3a, KOTOpasi HA3BIBAGTCH CeTYATKOIL.
CeTuaTKa NMMO3BOHOYHBIX HMEET CJOKHOE CTpoe-
Hue. OIUH U3 €€ CJI0EB COCTOUT U3 (pOoTOpPEIenTo-
poB — mnajovek u kKonbouex. Ilamouxu obragaror
OoJybIedl UYyBCTBHTEJBHOCThIO. TeopeTuuecKH
Oraromaps WM YeJOBEeK HOYBLIO MOXKET YBHIETH
ropamyio cseuy Ha paccrosaHum po 200 kwm!
Yépro-0estoe 3peHHe PASBUTO Y JKUBOTHEIX, BEIY-
IIMX HOYHOM 00pas xusHu (coB, Komek). Konbou-
Ku obecnieguBaioT BeTOBOE 3peHUe. OHM X0pOLIO
(OVHKIMOHHUDYIOT IIPH AHEBHOM CBETE M IMOTOMY
PA3BHUTHI ¥ JKUBOTHBIX, BEAYIIMX JHEBHOH 00pas
UBHU (KYD, KOIBITHBIX).

Muorue »XUBOTHEIE 00JIaTA10T OCTPBIM 3DEHH-
eM. Tax, rpucdsl Uiy OpJibl, NOAHUMAACH HA Ta-
KYIO BBICOTY, YTO UX IHOYTH He 3aMEeTHO C 3eMJIH,
IIpeKpacHo BHAAT HeOOAbIIYIO XOOBITY, Hampu-
MEP MBIIIb WJIH 3MEI0.

Y rny6oKOBOZHBIX PO — OrpOMHBLIE IVasa,
SaHHUMAaIOIIHe ITOJJOBHHY 'OJIOBBI, CHJIBHO paCcoiy-
pAapomuiica spadyox ¥ 60JIBIION XpyCTATUK, hHK-
CHDYIOIIHI J1100ble IPU3HAKHA He TOJILKO CBETa,
HO ¥ TeHH.

HHUBOTHRIE MOTYT M caMH BeIpabaThIBaTh
CBeT, T. €. CIHocoOHBI K OHMOJNFOMHHECI[eHI[WUH.
Cpeau cyXOnyTHBIX KMBOTHBIX MAJIO CBETAITHX-
ci, HAIPAMep JKYKH-CBETJIAKHU CBETATCH B TEM-
HOTe M TakuM obpasom omosHaoT cebe 1momob-
#eIX. I'opasgo Goabine cBeTANIMXCHA IIPEACTABU-
TeJiell HaxoAuTcA B IyOMHAX MOpei U OKeaHoB,
KyOa He DOXOMWAT COJHeYHbId cBer (pumc. 147).
OcofGeHHO MHOroO CBeTHINUXCH PbID, Y KOTOPBIX
OrOHBKHM YKpAIIAOT TeJ0, H0A00HO JI0YHOI THD-
AsgHge. ITH «OuoJornuecKkue (POHAPDHKH» BEI-
MIOJHAIOT PA3JIMUYHYIO poib. MHOTNA OHUM carykaT
AN OPHUBIEYEHHUS KePTBbI, MHOTHA ITOMOTAIOT
sanyraTh Bpara. Kpome Toro, cBer MOXKeT CTATH
cpeicTBOM npuBiedYeHHs cebe momobHBIX, 0cCO-
0OeHHO B IepHOJ pasMHOKeHHs. B aroM naane
OYE€Hb MHTEPECHBI PHIOLI-yAUMIbInuKHA. OHM KU-
ByT Ha muybune donee 1000 m B Tponmmueckmx
M yMEepeHHO TEMNBIX BojaxXx MuUpoBOro oxeaHa.
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Y HEX TéMHOe, 0OBLIYHO I'0JIO€ TeN0, OTCYTCTBYIOT OpIOIIHBIC ILJIABHHKH.
Camru gocrurawoT 60 cM B IuiMHY, a4 caMIlbl — KPOIIEYHbIE, BCEI'O OKOJO
4 cM, IO9TOMY OHHM IaAPA3HTHDPYIOT HA CAMKAX, BHEAPAACE B UX KOXKY. ¥ ca-
MOK PBIOBI-YIMIBIINAA «(DOHAPUK» HAXOAUTCHA HA T'OJIOBE HA KOHIE CBOE-
obpasHo¥ yaouku. Priba IpOM3BONBLHO 3aKUraeT UM racuT 2ToT (DOHAPHK,
paCIIHpAA WK CKUMAaA NOAXONAINEe K HEMY KPOBeHOCHEBIe cocylkl. Ceer
onapura npuBieraeT prIbfEMIeK, paYyKoB U Jaske HeOONLIINX KAJIbEMapos,
KOTOPBIX M 3arjaThiBaeT caMka yauiasimuka. CaMerl ske Bce HeoOXoAUMBbIe
NUTATeNbHBIE BellleCTBa MOJyYaeT U3 KPOBH CAMKH, ¢ KPOBEHOCHOM CHCTe-
MOM KOTOPOI COEIMHII CBOIO COBCTBEHHYIO.

Yapns [Japeus HaOI0OAAN CBeYeHUE KPOXOTHBIX OKEAHHYECKHX OPraHmn3-
MOB BO BpeMs KPyTrOCBeTHOI'O IIyTelecTBuA Ha kopabue «Burne» . Haxonsace
oz GoIbIIMM BIeYaTJeHHEM 0T YBHAECHHOTO, OH damucast: «OmQHaKIb TEM-
HOM HOYBIO, KOTLA MBI HAXOAHUINCH ¥ BOCTOUHOrO nobepexnbs Kxku0il Ame-
puku, Hepasexo or Jla-Tliater, MOpe HpeacTaBIAIO YAUBHTEIbBHOE M IIpe-
KpacHoe apenuie. [y cBeXuH BeTepOK, ¥ BCA NOBEPXHOCTE MOPH, KOTOpas
JIHEM OBlJIa MOKPBITA IEHOM, Temepk cBeTuIack OaegusiM cBeToM. Ilepex HO-
coM KopabJia B3ILIMAINCE ABE BOJHEI Kak Obl U3 :KHUAKOro (hocdopa, a 3a ero
KOPMOM TAHYJICHA ModouHO-6ensrit cnen. Kpyrom, HackoabKo ObLIO BHAHO,
APKO cusIv rpe0HA BOJH, & Ha TOPU30HTEe HEOOCKJIOH, oTpakad OJeck aTux
CHHEBATHIX OMOHBKOB, He OBLI Tak TéMeH, Kak He6o man naMu». [llecTs Ma-
JeHBKHMX CYIIECTB OZHOIO M3 BHAOB IJIAHKTOHA, ITOMEIIEHHEIe B DaHKY, 110~
3BOJIAIOT YeJ0BEKY C HOPMAIBHBIM -
3peHHeM YHATATE rasery! Ilanee TMOTOBOPHM O BHYTpeHHel

CperTaniuecs XUBOTHBIE HMEIOTCA 3HEPruM, KOTOpoH obaajaioT Bee TeJa
u cpenu oburareseil nemep. JKHBOI ¥ HeJKHBOM NPHPO/KL. -

) Kak passusanoch yueHue o ceete B XVII—XX es.
4TO TaKOe OWUCNEePCHA CBETOBbIX BOMH

UTO TaKoe WHTepthepeHUUA CBETOBbIX BOJIH

4TO TaKoe AudpakuyMsa CBETOBbIX BOMH

O Bu moxere NS -

} OBBACHWUTB, YTO NPeAcTaBNseT cOOON CBET C TOUKW 3PeHUA (DU3UKK U YTO Ta-
Koe wKana Makceenna

v vwv

) pacckasaTb O TOM, Kak bruocdepa 3aluLieHa oT yibTpatUoNeToBbIX Nyyen

cchopMyNUpoBaTh, YTO Takoe HOTONEePUOAM3M, CyTOUHbIE U Ce30HHbie Buo-
PUTMbI

-

) HasBaTb rpynnbl, Ha KOTOpble AENATCA PACTEHWS MO OTHOLIEHWIO K CTeneHu
OCBELUEHHOCTH, NPUBECTH NPUMEPbI TAKMX PacTeHUH
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»  [aTb XapakTepHCTHKY APYCHOCTH pPacTHUTeNbHbIX CODGLU,ECTB W NIMCTOBOW MO-
3anke

# OnuicaTtb Npouecc 3BO/IOUWKU OPraHOB 3PEeHUA Y XKUBOTHbIX U ONpenenuTb ero
3Ha4eHHe B UX MHM3HH

) onucatb, Kakylo pPonb B MHM3HW MOPCKMX obuTarenei urpaer BuonioMUHec-
ueHums

© Bbinonkute 3agaHus .

1. lNpuBeanTe AOKA3aTENbCTBA 3/1EKTPOMArHUTHOW NPUPO/bI CBETA.

2. OnuwwuTe onbiTbl, KOTOPbie NO3BONAIOT HabNOAATL AUCNEPCHIO CBETA, UHTEP-
chepeHuUHiO ceBeTa U ero Audpakumio.

3. ObvscHuTe, Kak NPOSBNSETCA afanTauus PacTeHWi K MaKCMMaibHOMY Mc-
NO/Ib30BaHUIO CONHEYHOro CBeTa ANsA (DOTOCHHTEe3a.

MpobneMbl 030HOBOrO WKTa NNAHETLI M NYTH MX pellexus. . [pucnocobneH-
HOCTb XWBOTHbIX K Cpeie OBUTaHHs C NOMOLbIO 3peHUs. - BuonioMUHecueHLMA
B8 MUpe pbib: ceeTALMeCcs aHYoyCbl, pbiba-MUuMaH, hoHapernas.

§ 26. BHyTpeHHsAs 3Heprus
MaKpOCKONUYECKOH CHCTEMBI.
TennoBoe paBHOBecHe

Y

1. OBvsacHuTe, B KAKOM Cnydyae Teno obnagaer NOTeHUHAbHON NHBO KUHETH-
YeCKOI1 IHepryen.

N

. Bcnomnure, uto HasbiBaeTCs yAenbHON TENNOEMKOCTBIO BELLECTBA.
3. HazoeuTe npubop, KOTOpbIM M3MEPSIOT TeMNepaTypy Tena.

HOHATHE BHYTPEHHEM 3HEPIMW. BERyTpeHHAA 3Heprua — BakHeliIIee
yCJIOBHE CYIeCTBOBAHMNA M XAPDAKTEPUCTHKA BCEX TeJ KHBOM M HEeXXWBOIH
npupozsl. [I1d TOro 4Todsl ONpeAeUTh eé 3HAUeHNe B OPTAHU3ATIMY U3~
HH Ha HalOei mjiaHeTe, BCIOMHHM OCHOBHEIE (DH3NUECKHE NOHATHSA TepPMO-
AAHAMHEH.

MaxpocKonHYeCKHe Tesia COCTOAT U3 JBHIKYIIIUXCH M B3aMMOeHCTBYIO-
IIMX YaCTHUIl: MOJIEKYJ, aTOMOB, HOHOB. B CB0OI0 ouepeasb, aTOMBI ¥ Anpa
aTOMOB TO(€ COCTOAT U3 ABUKYIIUXCA U B3aUMOAeHCTBYIOMUX YACTHII,
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Kak BaMm M3BecTHO, ABHIKYIHeCs Teja 00/1aal0T KMHETHUYECKOH dHep-
Iuei, clef0BaTe/1bHO, YACTHIBI (MOJIEKYJIBI, ATOMBI, HOHBI), H3 KOTODBIX
COCTOHMT BEIeCTBO, TOXe 00JIaJai0T KHHEeTHIECKOH sHeprueii.

BzaumopeiicTyiomue Tesa obnanaoT aHeprueil B3auMoIeHcTBHA, WIH
NOTEeHNHANLHOH oHepruei. IloCcKONBKY YacTHIBI BelecTBa B3auMoOjeli-
CTBYIOT MeXKAY co00ii, To OHK 06JIa1a10T MOTEHIINAIBHOM SHEPTHei,

CrnemoBaTenbHO, YACTHIBI, M3 KOTOPBIX COCTOAT MAKPOCKOINHYECKHe
Teja, 001aal0T KUHETHUYECKON M MOTEHIUANLHONH 3Heprueil, UX cyMMa U
€CTh BHYTPEHHAA 0HEPTHA MAKPOCKOMMYECKOM CHUCTEMBI.

Bryrpenseii sneprueit (U) MaxpoCKOMIHUECKON CHCTEMBI HA3KIBAIOT
CYMMY KHHETHYECKOH sHepruu (E.) ABHIKEHUA COCTABJIAIONINX €ro 4a-
cTul (MOJeKyJ1, aTOMOB, MOHOB) M MOTEeHIMANBLHOM sHepruu (E ) ux B3a-
HUMOJIEMCTBHA.

U=E +E,

EnumauLed nsMepeHns BHYTPDeHHEN sHepruu Apiaderca mxxoyab (1 Tx).

K BHYTpeHHeH 9HEPrHH OTHOCHAT W JHEPTHIO ABHUIKEHUS M B3auMOIei-
CTBHA 9aCTHII, BXOAAIINX B COCTAB ATOMOB H AJlep BellecTBa, OJHAKO B MO-
JeKyJAAPHON (QHUBNKE MMEIOT [eJI0 ¢ IMPOIECCaMU, KOTOPhIe IPOHCXOMAT
TIPH He CJAMIIKOM BRICOKHX TeMIlepaTypax ¥ He CBA3aHEI ¢ MpeBpalleHneM
BelecTBa. B 9TuUX mpoueccax BHYTPHATOMHAA M BHYTpHAJEPHAS 3HEPIUA
HEe U3MeHseTcd.

BHyTpeHHAA JHEpPrudA, TAK Ke KaK TeMIeparypa, HaBlIeHHe H 00béM
(TepMOoZMHAMHYECKHE IApPaMeTpPhl), XapaKTEPHU3YVeT COCTOSHHUE CHCTEMBI.
ITpn M3aMeHeHMM COCTOAHMSA Teja M3MeHAeTCA M 3HAYEHHe BHYTpPeHHeH
SHEPTHH,

Kak BaM HM3BeCTHO, KMHETHYECKAS BHEPrUs Tesa OPSMO IIPONOPIHO-
HaJIbHa KBaJpaTry ero ckopocTH. [IOCKONbKY MOJIEKYJIBI UMEIOT DasHbIe
CKOPOCTH M, CIeA0BaTe/JbHO, Pa3Hble KHHETUUECKHE 3HEPIrHUH, TO UX COBO-
KVIHOCTh XapaKTepHuayeTcd cpejHeil KMHeTHYecKOH aHeprueil, KoTopas
IIPAMO NPONOPIIMOHAJBHA CPeJHEMY KBa/JIpaTy CKOPOCTH JBHMKEHHA MoJle-
KyJI:

£ mﬂﬁg
2

Tak KaK TeMIepaTypa TeJia IPAMO IIPONOPIMOHATBHA CPeHEeH KuHeTH-
YecKOoH 9HepPruy COCTABJAKIIHYX ero 4acTHIl, TO BHYTPeHHAA 3Heprud TeJa
3aBHCHUT OT €ro TeMIOEePaTyphl 1 00 HBMeHEeHHH BHYTPEHHEH SHePIuH MOMK-
HO CYIMTE 10 H3MEHEeHHID TeMIepaTypsl TeJia.

BEyTpeHHSAA 9HEPrus TeJa 3aBHCHUT U OT €r0 arperaTHOTO COCTOAHHA.
Tax, oHa GoJble y CTOrpagyCHOrO Imapa, 9eM Y BOALI TAKOH 3Ke MACCHI IIpH
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Toii Ke TeMmeparype. 9To 00BACHASTCA Pa3iMuneM HOTeHIIMAIBHBIX dHeD-
Ui B3aHMO/IeHCTBUA MOJIEKYJI Iapa ¥ BOBI.

BHyTpeHHSASA OHEePrus 3aBUCHUT U OT AehopManuy Teaa: oHa OosbLIe y e-
G OpMHPOBAHHOTO TeNa, YeM Y HeJle(pOpMUPOBAHHOTO.

Caepyer UMeTh B BHAY, YTO BHYTPeHHASA DHEPrHs Tejla He 3aBHCHUT OT
ero ABHIKEeHHUA KaK IIeJIOr0 M OT ero NnojoXeHusi B mpocrpaHcTsBe. Tax,
3HAYeHWSA BHYTPEHHEH 3HEepPruu y LIapyKa, JeyKallero Ha mojay U NOoJHHA-
TOro Ha HEKOTOPYIO BBICOTY, OJHWHAKOBEI IIPH OJHHAKOBBIX IIPOYUX yCJO-
BHAX.

CNOCOBbl U3MEHEHWSA BHYTPEHHEW 3HEPIMMU. M3 kypca ¢usuxu oc-
HOBHO IITKOJIEI BBl BHAETE, YTO BHYTPEHHIOW 3HEePIUI0 MaKPOCKOIIUYEeCKOo
cHCTEeMBI MOKHO M3MEHHTh B IPOIECCe COBepiieHuA paboThl HJIM IyTEM
Telionepesadn,

Ec/in B3ATE MOHETY H IIOTEPETH €€ 0 MOBEPXHOCTH CTOJIA, TO YEPEe3 HeKO-
TOPOE BPpeMS MOYKHO OLI[YTHTh, 9YTO MOHETA HarpeJjach, CJieJ0BaATeJIbHO, Bbl-
pocia eé BHyTpeHHAA sHeprus. Ha omyns MOXHO OIIpeeIATE MOBBIIIeHHE
TeMIIepaTyphl IBO3/s, 3abMBaeMOro MOJIOTKOM. B aToM ciydyae MexaHude-
cKas 9Heprusa MOJIOTKA IIPeBpallaeTca BO BHYTPEHHIOI 9HEPIHIO I'BO3AA U
MOJIOTKA.

MozxHO HAGMIOLATE VMEHbIIeHNE BHYTPEeHHEeH 9HepIr'uy CUCTeMbl, Korja
oHa cama coBepmaet pabory. Ecim Ha JHO TOJICTOCTEHHON DaHKH HAIHUTH
HEeMHOT'0 BOJBI ¥ 38KpPBITh DaHKy npobkoi (puc. 148), a zareM HakadaThb
B Heé BO3AYX, TO IPH HEKOTOPOM IaBjeHHH Mpobka M3 0AHKH BLIJETHT.
B Gamke mpu aroM obpasyeTcs TyMaH, KOTOPHIH Xopomo eujeH. IIpobra
BBLIETUT MO JieiicTBHEeM N30BITOYHOTO JaBIeHn A
BO3ayxa B Ganke. IIpm aTOM BO3AYX COBEPIIHJ
MeXaHHYeCcKYyI0 paboTy 3a cuéT cBoell BHYTDEeH-
He osHepruu. OO0 yMeHbINEHHMHM BHYTPEHHEH
9HEPriH CBHUOETENLCTBYIOT IIOHMIKEHHe TeMIle-
PaTypEI BO3AYXa B DaHKe M, KaK CcIelCTBHE 3TO-
ro, obpasoBaHue TyMaHa.

BHyTpeHH0I0 SHEPrHI0 MOXKHO H3MEHHTE, He
cosepmaa pabory. Hanpumep, BHYTpeHHAA
SHEpPrusA BO3JyXa B KOMHATE W BCEX IIPEIMEeTOB,
HaxXoQAIOUXCsA B Heill, OyJeT yBeIWYMBATHLCA,
i €CJIM IPH 3aKPBITEIX OKHAX M JABEPAX BRJIKUUTH
|

| GaTapeH IIeHTPAJBHOI'O OTOIIVIEHHS HWJIH 3aTO-
J nUTH NevYs. Ecan OIIYCTHUTE B I'OPAYYI0O BOOAY JIOH-
KV, TO TeMIOepaTypa JOX¥KH IIOBBICHTCH, a4 BOALL

Puc. 148. OnbiT, neMoH- MmoHM3uTCA. B aTOM clyyae HBMeHeHHEe BHYTPEH-
CTPUPYIOLLMH YMeHbLue- HeH 9HEePrHH MAaKDOCKOIMHMYEeCKHMX TeJ IIPOMCXo-
HWE BHYTPEHHEW SHEPruK AuT 0e3 coBepHieHEns paboThl B IIpoliecce TeJo-
cUcTeMbl nepenauu (Tenoobmena).
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Tennonepenaueii HazbBaeTcA crrocob N3MeHeHUs BHYTPeHHeH sHep-
UM TeJla, IPU KOTOPOM IPOMCXOAUT [lepeaada 9HePruM OT 0AHOM YacTh
TeJa K APYTroii WM OT OZHOrO Tejla K APYyroMy 6e3 coBepineHus paGoThl.

IIpm Temnomepenade He NPOMCXOOHMT MpPEeBPAIEHUs DHEPIHU H3 OJHOMN
dopMBI B Ipyryio, KaK IIPH COBEPIDEHHHM padoThl. JTOT IPOIEct XapakKTe-
pusyercs nepeiadell BHyTpeHHeH sHepruu or 60jiee HArpeToro rejaa K Me-
Hee HarpeTomMy. Kak BaM M3BEeCTHO, CYIECTBYET TPH BH/Ia TeIJIONIepeJadn:
TENJIOMPOBOJAHOCTh, KOHBEKIIUA U H3JIyUEHUE.

KONUYECTBO TENNOTHI. YAENbHAA TENNOEMKOCTb BELWECTBA. Mepoi
U3MEeHEeHWsA BHYTPEHHEeH SHEePIrHH B IIPOIlecce TeILIolepeJady ABIAETCA KO-
JIU4YecTBO TemnoTsl. KonwdecTBo Temrorsl o0o3Hauaerca OYKBOH ), e JTHHH-
1a KOJHMYeCcTBa TeILIOTEl — IXKOVJIb.

KonudgecTBo TennoTsl (), MoAydYeHHOE UIH OTAAHHOE TEJIOM Maccod m B
npouecce Tenjonepeaadys, paccunTeIBaeTca o popmyne: @ = cm(T, - T,),
e ¢ — yAeabHAaA TEIJIOEMKOCTE BemecTsa, 1, — HadaJbHasd TeMIileparypa
rena, Ty, — KOHeUYHas TeMIepaTypa Tejia.

Kak ciegyer u3 NpUBeAEHHOH (hOPMYJIEI, €CJIH TeJO B IPOIIECCe TemiIo-
nepejadn nosy4aeT suepruio, o Ty > T n @, > 0; ecsiu Teso oTAaéT aHep-
ruio, To Ty, <T@ <0.

TEMNOBOE PABHOBECHE., finpo TepMOAMHAMHKH COCTABIAIOT TPH 3aKO-
Ha (WM, KaK WX MHA4Ye HA3BIBAlOT, Hauana). Hexoropoe mpencraBieHue
06 2THUX 3aKOHAX V BAC yiKe ecTh. B fajbHelmeM Mbl U3y9uM HX OoJiee me-
TANBHO.

EskelHeBHO Bbl HMeeTe JIeJIO ¢ TeJaMHW, HaXOAAIIMMUCH B PasIMYHBIX
COCTOAHMAX, KOTOPBIE XapPaKTEePUBYIOTCH ONpeielIéHHBEIMI NapaMeTpaMH.
Hanpumep, MAKPOCKOTIHYECKHE CUCTEMBI — KYCOK JIbja, IPUHECEHHEIA B
KOMHATY 3UMOIi, X BO3JyX B KOMHATE — MMEIOT PA3HYIO TeMueparypy. Je-
pes HeKoTopoe BpeMd B pesyJibrare TeroobMeHa TeMIeparypa Jbaa IIOBbI-
CHUTCSH, 8 BO3AYXa HECKOJLKO IIOHU3HUTCH, JIEA pacraeT, o6pasoBaBmiasics

BOjla Harpeercs M eé TemMmeparypa
CTaHeT PaBHOU TeMIepaType BO3LY-
Xa B KOMHATe.

I'oBopsiT, 4TO MeEMXAY BOXOH H
BO3AVXOM B KOMHATE yCTAHOBHJIOCH
TEILIOBOE MJIM TePMOZMHAMHYECKOe
paBHOBECHe, 4 3TH MaKDOCKOIHUYe-

»» HanoMHHM, urto yaensHONH Temnmo-
EMKOCTBIO BeIIECTBA HASLIBAETCH KO-
JIHYECTBO TEIJIOTEI, KOTODOe HYXHO
coobmuTe 1 Kr BemecTsa, 4T00LI MO~
BRICHTH €ero rtemmepatypy Ha 1 K
(1°C). Takroe Xe KOIMIECTRBO TEILIO-
THlI OTAACT 1 KI' BEeIIECTBA OIPH NOHH-

CKHe CHCTEMBI B JaHHOM ciaydae sceHUM ero Temmeparyps Ha 1 K
OpeACTaBIAAIT COOOH TepMOAHHA- (1°C). Equuuna yaeIbHOR Termioem-
MHYECKYVIO CHCTEMY, kocte — 1 s /kr - K.

\
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TepMOIUHAMHYECKAS CHCTEMA — 3TO COBOKYITHOCTE MAKPOCKONMYE-
CKHX CHCTeM, KOTODbIEe MOTYT 00MEeHHBATHCA dHEpruei Mex 1y coboii u ¢
BHEITHUMH TeJaMH. :

Ecau B jajnbHelIleM HUKAKHMX BHEIIHUX BO3JeHCTBHUH Ha paccMaTpHUBa-
eMyK HAMHA TEPMOJWHAMMUYECKYH CHCTeMYy OoKasaHo He Oyzer, T. e. He Oy-
AYT BHKJIIOYEHBI HArpeBaTelbHBIE NPUOOpPHEI, He OTKPOIOT OKHO U IBEpb
M T. II., TO COCTOSTHHE TEILIOBOI0 PABHOBECHS 9TOM CHCTEMBI «BOJA — BO3-
AyX» He Hapymurcsa. TepMoAMHAMHYECKVIO CHCTeMY, He VYACTBYIOIIVIO
B TeIIOOOMEHEe ¢ OKDPYIKAIOIIHMHY TeJaMM, Ha3blBAIOT TeIJIOM30JIMPOBAH-
HOIA.

TennousonupoBanHAaa TepMOAMHAMHYECKAs CHCTeMa C TedyeHHeM Bpe-
MEHH BCerjla NPHXOAWUT B PABHOBECHOE COCTOSHHE M CAMOIPOM3BOJILHO
BBEIHTH M3 HETO He MOJKET.

9TO YTBEPIKAEHHE COCTABJSET CYIIHOCTL 38K0HA TEPMOIUHAMMUECKOTO
PABHOBECHS.

COCTDHHHE CHCTEéMBI, KAK BbI Yi3e 3HaeTe, MOX¥eT GI:ITB PaBHOBECHBIM H
HEpa.BHDBECHbIM. PBBHOBBCHOE COCTOAHHe xapaRTepuayeTca HEeHU3MEeHHO-
CTBI0 BO BpPEMEHH BCEX TEpPMOAMHAMHWYECKHX [APAMETPOB COCTOAHHSA
TEIJIOU30JIMPOBAHHON CUCTEMBI.

Hanpumep, eciix HAJIUTH B CTAKAH TOPAYYIO BOAY U OCTABHUTE €€ B KOM-
HaTe, TO 4epe3 HEKOTOPOe BpeMs CTAKAH ¥ BOAA B HEM IPHAYT B COCTOAHHE
TePMOSZUHAMBYECKOTO DABHOBECHSA C BO3AYXOM H IIpeIMeTaMu, HaXOAA -
muca B KkomHaTe. Ilpu sToM TemMneparypa, gaBjaeHue M oO0BEM OCTAHYTCH
HEeU3MEeHHBIMH CKOJIb YIrOAHO JOJIMC IPH OTCYTCTBHH BHEIIHHX BO3Jel-
CTBUM,

Ecsiu cucTeMa HaxoAUTCA B HEPABHOBECHOM COCTOSHMM, TO, IPeAOCTAB-
JleHHafA caMoi cebe, ¢ TeueHHEeM BpeMeHM OHA IIPHUIET B PABHOBECHOE CO-
CTOAHHE.

TEMTEPATYPA. TepMmozuHaMHUKa H3y4YaeT IM[IPOLECCHhl, IPOHCXOAAIIHAE
C MAKPOCKOITMYECKHUMH CHCTEeMaMM, U UX CBOHCTBA, CBA3AHHBIE C IIpeBpa-
meaueM sHeprumn. CocTosiHre MAKPOCKOIHYECKON CHCTEMBI OIHCLIBACTCS
TAKHMHM IIapaMeTpaMu, Kak 00sEM, TaBlIeHHe, TeMIIEPaTypa.

Cpeau mapaMeTpoB, XApaKTepH3YIOLIMX COCTOSHHE TEePMOAMHAMHUEe-
CKOH CHCTeMEI, TeMIIepatypa fBiasercs ocobbiM mapamerpoM. Temmepa-
TYypa — HnapaMeTp, XapaKTepHU3yIOMIHH COCTOSHHE TepPMOIHHAMHYECKO-
T'0 PABHOBECHS, €€ 3Ha4YeHHe BO BeeX YACTAX PaBHOBECHOM CHCTEMEI OJ[MHA-
KOBO.

9T0 CBOMCTBO OT/IMYAET TEMIEPATYDPY OT APYIUX IIapaMeTpPOB COCTOH-
HUA, HATpUMep 00 béMa UIHn naBideHusa. X 3HAYEHHA B COCTOAHMH TEMJI0-
BOT'0O PaBHOBECHS CO BPpeMeHeM TaKyKe He M3MEHATCA, HO HEe ABIANTCH
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OAMHAKOBBIMHU BO BCEeX YaCTAX paBHOBECHOI cucreMsl. K npumepy, ecan u3
XOJIOJJHOT'O NOMEIeHUA BHECTH B TEILIYIO KOMHATY IIVCTYIO CTEKJISAHHYIO
OYTBEUIKRY, IJIOTHO 3aKPBITYIO TPOGKOi, TO Yepe3 HEKOTOPOe BpeMsd TeMIle-
paTypa OyTBHUIKH, BO3yXa B Hell ¥ B KOMHATEe BHIDABHAETCH M OCTAHETCH
OJMHAKOEOH ¥ HEM3MEeHHOM IIPH OTCYTCTBHUU BHEIUIHUX Bo3neitcTemii. OxHa-
KO JlaBjieHHe BO3ayxXa B OyTeLIKe Oyaer DoJiblne, 4eM JaBIeHWE BO3AVXAa B
xomHaTe. OHO OyneT ocraBaThCA TAKHUM CKOJIB YIOAHO JOJArO MPH OTCYT-
CTBHH BHEIIHHX BO3feiicTBHE. Takum o6pasoM, eciu TeMnepaTypa ofuHAa-
KOBa V1A BCeX TeJ TePMOJAMHAMUYeCKON CHCTeMbl, HaXOJAIeCcA B PABHO-
BECHOM COCTOSIHHMH, TO 3HAYEHHA APYTAX I4PAMETPOB — JABJIEHHS U 00BE-
Ma — MOTYT OBITE PASHBIMH AJIA TEJI, BXOAAIIMX B CHCTEMY.

3aK0H TepMOAWHAMHYECKOr0 pPaBHOBECHSA H IIPUBELEHHOE IIOHATHE
TeMIIEPATYPBl COCTABJAIOT COAEPIKaHMe HYJEeBOT0 3aKOHA TEPMOIWHA-
MHKH.

M3IMEPEHHME TEMNEPATYPbl. CnoxxBOCTP H3MEpeHUS TeMIepaTypsl 3a-
KJII0YaeTcda B TOM, YTO €€ HeJb3A CPaBHHTh C 3TAJOHOM, KAaK, HanpuMep,
maccy unm anauHy. IloaToMy HCIONB3YIOT 3aBHCHMOCTBL OT TeMIepaTyphl
(uanyecKux CBOMCTE Teia: o6'bEMa, NABJIEHHUSA, 3JeKTPUYECKOr0 COIPOTHB-
JsieHudA U T. 0. IlepBoi 1A maMepeHusd TemMoeparypsl OblIa UCIOJIB30BAHA
3aBHCHUMOCTB O0'BEMA JKHUIKOCTH OT TEMIEPATYPhI.

B 6wiTy mcnonsayerca miana Ilemscus, B koropoit 3a 0° npmHUMAaioT
TOYKY 3amMep3aHus Boasl, a 3a 100° Touky KuneHHsA BOALI IpUA aTMochep-

Puc. 149. B. I. Libinnakos. Mopoa u conxue. 7949 2.
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K °C HOM AaBjeHuH. I'paJlyCHUKOM (TEPMOMETPOM) CO
mrayion Ilenrbcnsa u3MepAOT TeMOepaTypy 00Jb-

; i HBIX.
373,15 = ~100 IMIxana llenscus odeHs ypobHa, n?crm.nmcy
! i BOJa MIMPOKO PACIPOCTPAHEHA HA Halllel ILIaHeTe
i T T 9 U OT Heé 3aBMCHT Haina u3Hb. Hynas rpasgycos mo
173,15 - =-100 miaxae llenscna — ocobasa Touka AJS MeTeopoJo-
THH, IOCKOJLKY 3aMep3aHue aTMoc(epHOil BOJEI

[ : CYIIecTBeHHO BCé meHseT (puc. 149).

0:’ 5_273'15 B TepMOAHMHAMHKE HCIOJL3yeTcs mKana Kenn-
BHHA, B KOTOPOH TeMIeparypa OTCIUTHIBAETCH OT
abcomoTHOro Hy A (COCTOAHUE, COOTBETCTBYOIEe

MHUHHMAIBHON TEOpeTHYeCKH BO3MOKHOH BHYTpPeHHeH OHeprum TeJa),
a oanH KeabBuH (1 K) pasen 1/273,16 paceroganrda oT a6COMIOTHOIO HYJIA 10
TPONHON TOUKH BOALI (COCTOAHUS, IPH KOTOPOM JIEJ, Bojia U BOJAHOI map
HAXOJAATCA B DABHOBECHUH).

CpasHuTh mKansl [lenscuss 1 TEPMOAMHAMHYECKYIO MOXKHO IO IIpHBe-
IéHHOH BeINIE cXxeMe. Ha Hell BUAHO, ITO A0COTIOTHOMY HYJII COOTBETCTBY-
ot —273,15°C, remneparype tasuuda asna 273,15 K, a remnepatype kune-
Hus Boae! 373,15 K.

CooTHOIIEHHE MERAY 3HAUSHUAMU TeMuepaTypsl mo mkane enscua u
110 TeDMOAMHAMWYECKON [ITKaJie BhIpa)kaeTcd (hopMyiaMu:

T=t +273,15;t =273,15-T.

Yacro senununnoi 0,15 npenedperawT, Tak Kak 0HA MaJia 10 CDABHEHUIO
c 273, 1 UpH peleHUH 3a1a4 34 aDCOMOTHRIA HYJIb HIpuHUManT —273°C.

AGcomoTHBI Y — 3TO TAKAHA TEMIIEPATYDA, IPH KOTOPOIi Ipexpa-
IjaeTcs TeIIOBOE ABHIKEHME YACTHIL, COCTABIAIONIUX TEJ0.

CocToAHHA ¢ TeMIepaTypoi, pas-
HON abCcoNWTHOMY HYJIO, IOCTHYL
HeJlib3d, TOCKOJbKY TEIJIOBOE JBH-
JKeHHe MOJIEKYJ HEeBO3MOJXKHO IIpe-
KpPaTHTL.

) uTO npeacTasnsier cobow BHYTPEHHAA IHEPrus

KaKue CyLLEeCTBYIOT cnocobbl U3MEHEHWS BHYTPEHHEN 3HePruM

YTO TAKOE KONIMYECTBO Ten/oThl K yAenbHasa TenoeMKOCTb BewecTea
4YTO TaKoe TeMnepartypa U TennoBoe paBHOBeCHe

Kak M3MEpUTb TEMMNEPAaTYPY U KaKHe LWKasbl 4R H3MEePeHHA TeMnepaTtypb! Cy-
LLeCTBYOT

B cnepyromem mnaparpade Gyzer
JlaH OTBeT HA BONPOC, KAKOe BIHAHHE
OHAa3bIBAET TEMIIEPATYPA HA PACTEHHA
¥ FHBOTHBIX.

B
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} OOBACHWUTD, KakKWe CyLLecTBYIOT crnocobbl U3MeHeHUs BHYTDEHHEH 3HEepruu,
M NPHUBECTH NPHUMEpbI

} [aTtb onpepeneHve Tenaonepenadu

b HaseaTb TPH BUJa Tennonepenaqu

OXapaKTepH30BaTh COCTOAHME TENNOBOro pasHoOBECHA

BoinonHuTe 3agaHus

1. Cchopmynupy#Te, 4TO TaKoe BHYTPEHHAS 3HEPrus.
2. O6bAcHUTE, OT UEro 3aBUCWUT W OT Uero He 3aBWUCUT BHYTPEHHAR JHeprus
MaKpOCKOMUYECKOH CUCTEMDI.

-

3. ﬂa;‘"’e onpejenexHye Tepmogu HaMWUECKOW CHCTEM bl, aﬁCOHIOTHOFO HYNA.
e “,—%Ww@w;‘mwm
ST ﬂi-.: e e T F LSRG - ARy ==

|. Ucnonb3oBaHue W Y4ET pasnMyHbIX BUAOB Tennonepegayu B ObiTy U Ha npoua-
BOACTBE. /. TeMneparypa Kak (huaudyeckas Be/MYMHa W Cnocobbl €€ n3mMepeHus.
! Tennoeoe pasHOBECHE B NPUPOAE U TeXHWKE. <. ABCOMOTHBIM HyNb: 3arafKu
M OTKPbITHA.

§ 27 Temneparypa u npucnocobneHHoOCTb
K HEH XMBbIX OPraHM3MOB

1. ObbsicHUTe, KaKoe BAMSHWE OKa3biBaeT M3MEeHeHWe TeMnepaTtypbl Bo3ayxa
Ha YKMBble OpPraH13Mbi,

2. Pacckaute, KakMM 0Bpa3oM >KUBOTHbIE U PACTEHWS PearvpyioT Ha NoBbi-
LIEHHE MK NOHWKEHWE TEMNEPATYPbl OKPYXKaIOLLEH Cpeabl.

U P g Lo e WY s AL P 1 T

NOHATUE TEPMOPETYIALUWHK. Opaum n3 BamHednux abnoruueckux hax-
TOPOB BHEIIHEH CpeJbl, KOTOPhIH OKa3bIBAET 3aMeTHOe BJUAHWE HA MHTEeH-
CHBHOCTB (DOTOCHHTE3a, 0OOMeHa BellecTB, ABUKeHAA, DASMEOKEeHHS | Ip.,
ABAAeTcA TeMmepaTtypa. OHA onpejenser TAKOe CBOMCTBO PACTEHHUHA H M H-
BOTHHIX, KOTOpOe Ha3bIBAETCH Tepmopery.nﬂuﬂen.

Tepuoperymns — 3TO0 COBOKYIHOCTH cpnauo.normcnnx mpoiec-
€OB, KOTOpbIe 00€CIeYNBAIOT ONTUMAIBHYIO AJIsi OPraHU3MA TeMIepPaTy-
Py TeJia B YCJIOBHAX MEHAIIIEHCHA TEMIIEPATYDbI OKPY Kalolell cpe/sl.
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CrocofGHOCTE K TEPMOPEryJISIUHA OlIPEAessaeT
paccesieHMe U BEIKABAHUE YKUBOTHBLIX B Pasiud-
HBEIX KJINMATHYECKUX ycaoBuax. IIpocTeiM
9KOHOMMYHEIM CIIOCOO0M TEpPMODPEryJIALUN SB-
JIAeTCH peryjJiupoBaHHe TenIo00TAa4H C moBepx-
HOCTH TeJjia M3MeHeHHeM I03sl KuBoTHOro. Taxk,
ecJH 3BepI0 XOJOJHO, OH CBODAYHMBAETCH KIYO-

Puc. 150. Kowka, KOM, CIOPATAR HOC B MEX M MOJKAaB Jallbl, coepe-
cBepHyBWanca raa reM cambiM temio (puc. 150). Ecau ke, Hao-
knyBoukom 6opoT, JKUBOTHOMY JKapKO0, OHO JIEXKHT BRITAHYB-

ImmuchL, a cobaku et[lé H BBICOBBEIBAKT HI3BIK,
OXJIAMKIAACH 38 CUET UCIapeHHdA MHUAKOCTHA ¢ Hero. B yiube coenuanbHbie
paboune MYENIbl NOANEPIKHUBAIOT HYMKHYIO TEMIIEPATYPY M BIAXKHOCTL BO3-
AyX8a, YCHJIEHHO paboTas KPbUIBIIIKaMU. A Y MHOI'OJIETHETI0 TPABAHUCTOIO
pacTeHMs 110/ HA3BAHUEM SACEHEIl, ¢ INTMHHBIMH, IIOYTH B METD, CTe0IAMT U
KpPacHUBBEIMH DO30BBEIMH IIBETAMHM, B JKAPKHHN, 3HOMHELIM JeHb JIUCTLA BhIIE-
aA10T apupHoe o6iauko, yTobsl 3aMeIUTE Uciapesue Biaaru. UHorpa ta-
KOOI crroco0 3aIUTHl PACTEHHUSA MOYKET ABJATHCA OPHYMHOM BO3HHKHOBE-
HUA JIECHBIX TIOXKAaPOB, TaK KaK 3()MpHLBIE MACJIA JIETKO BOCIIJIAMEHAIOTCH.

MHUBOTHBIE U TEMTEPATYPHbIM PEXXUM. TTo TeMmepaTypHOMY DeXXEMY
JKUBOTHBIE OOAPAa3NENAIOTCS Ha CJAeLVION[He IPYINbI: NOMOHOTEpMHEIE,
MOUKUJIOTePMHEIE, TeTEPOTEPMHEIE.

TomoiioTepMmHusbIie XUBOTHEIE (OT zpey. homoios — cxoxablit u thérme —
TEI’IJ’IO] — TENJIOKPDOBHBIE OPraHHU3MbI, TeMIlepa-
Typa KOTOPEIX GoJjiee HITH MeHee IMOCTOSAHHA U He
3aBMCHUT OT TEMIEpAaTyPhbl OKPYsKaIOIIeH cpeasl.
K HUM OTHOCATCH MIEKONHTAOIIAE W IITHIHL.
IlocToAHCTBO TeMIEepaTyphl Y 9THUX MMHBOTHBIX
CBA34HO C BEICOKMM ypOBHeM o6MeHa BEUIECTB.
Kpome Toro, y HUX B OpraHuamMe CyIIecTBYET Tep-
MOHBOJIAIMOHHEIH Oapbep: omepeHWe y IITHIIL,
IIePCTh ¥ XMBOTHBIX, 4 TAKMKe JKHPOBOH CJIOH.
Temneparypa Tena y MJIEKOIMMTAKIMX COCTAB-
aser +36—38°C, a y nrun +40—43°C. U co-
XPaHAeTCHd HA IIOCTOSHHOM YPOBHE BHE 3aBUCH-
MOCTH OT TeMIepaTrypsl Bo3jayxa. Hamnpumep,
Temneparypa teaa mnecoa +38°C, a Gemoit Ky-
ponatku +43°C gasxe OpH COpPOKarpagycHoOM
MOpO3e, CTOJIb XapaKTePHOM [AJf 30HBI apK-

Puc. 151. Maekonuraio-

WiHe C HENOCTORHHOM THYECKUX IIYCTHEIHL M TYHIPBI, Ile BCTPeYalTCH
TEMNeparypou Tena: 9TH JKMBOTHbIe. M TONBKO V TPHUMHTHBHEIX
a — YTKOHOC; rpynmn MJIEKONHUTAIOMIMX, HAIpuMep sSHIeKJia-
6 — exupHa aymux (yTKoHOc, exuaHa; puc. 151), Tepmope-
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TYyIANUSA HeCOBepIIeHHA U TeMIlepaTypa UX TeJla OTHOCHUTEJIbHO HEIOCTO-
AHHA,

Iojiknnorepmusie :UBOTHBIe (0T 2zpeu. poikilos — pasnauuansit u
thérme — Tens0) — X0JIO0AHOKPOBHEIE OPTaHU3MBI C HEIIOCTOSHHOMN TeMIe-
pPaTypo# Tejia, 3aBUCHALIEH OT TeMIepaTypsl OKpy:ixaomiei cpeabsl. K Hum
OTHOCATCH BCe OeCHIO3BOHOUYHBIE, a TaKsKe TPH KJacca MO3BOHOUHBIX:
puibel, ampubnu (3eMHOBOAHBIE; puc. 152) n penTHinu (IpecMbIKAIOIIHE-
ca). OEM uMeloT TeMIepaTypy Tena Bcero Ha 1—2°C Brime TeMIepaTypLl
OKPYIRAOIIEN Cpesbl, a 9YacTo U paBHyw ei. [loBeIIeEHe TeMIlepaTypsl
OKPY’Kalouieii cpeAbl BLISLIBAET YV HUX Pe3KOoe YCKOpeHue Beex (PU3HoJIoru-
YeCKHX NponeccoB, HaMeHeHHe aKTHBHOCTH IIOBeJeHMA. T&K, Y I'VCeHHILBI
0ab0ouKM-KanyCTHUIILL EPHOL A0 CTAZUHN KYKOJIKHU cokpamiaerca B 10 pas
[IPH NOBBIMMEHEWH TeMueparypsl Becero Ha 15°C. fAmepuubl npeanogdnuTaioT
remueparypy Tena +37°C. IIpa NoOBLIIIEHHH HJIM NMOHMKEHUH TeMIlepary-
PbI CPE/ibI 34 TPEiesibl ONTUMANBHBIX 3HAYEHUN MONKUIOTEPMHBIC XHBOT-
HBIEe BIIAAAIOT B omeneHeHuwe uiaw rubuyr. Hanpumep, y 3Mell B SIIepHr
[IpH TeMIIepaType Bo3ayxa Beime +45°C HacTyniaer oneneHesne, a y ampmn-
6umit mpu TemiepaType BOABI HKe +4°C — Taxoe COoCTOAHHE NMOKOSA, IPHU
KOTOPOM KH3HEHHEIE [IPOIlecChl KpaliHe 3aMe/IIeHHBI.

Y HeKOTOpHIX 3Meil, HAIpUMep V rpeMyuei smen (puc. 153) wiu nurto-
Ha, ecTh TePMOJOKATOPE — HefoJbIIHe SMKU Ha TOJIOBE C PelelNToOpaMu
MO/l KOKeil, KOTOphIe VIABAHBAIOT TEILJIOBOE H3JIyUeHHe MOTeHINAIbHBIX
JKEePTB Jaske TOIZA, KOTJla MX TeMieparypa uaMmenserca Bcero Ha 0,1°C.
Oco6eHHO TOYHO 3TH PENEeNnTOphl AeHCTBYIOT, KOTAa IIPOXJaJHO, MO3TOMY
3MEeH ABISAIOTCA HOYHBIMM XMUITHUKAMMU.

HNHuTeHCHBHBIE MBIIIEYHBIE HATPY3KW MOMKUJIOTEPMHBIX OPraHM3MOB
NPUBOAAT K 3HAYHUTEJIbHOMY IOBLILIEHHIO TeMIepaTyps! Tesa. Tak, y mme-
nei, capasuyu u 6abouexk (pumc. 154) Temmeparypa Tesa IMOBBILIAETCH IO
+35—40°C Bo Bpemsd 1oneTa 1 OLICTPO CHUAMKAETCH 0 TeMIIepaTyphl BO3AY-
Xa IocJie MpeKkpalneHus oJéra.

I'erepoTepmubie XUBOTHEIE (0T 2peu. héteros — mHOM U thérme — ren-
JI0) — OPraHU3MEI, KOTOPBIE HMEIOT MOCTOAHHYIO TEMIIEPATYPY TeJa B aK-
THBHOM COCTOAHHWH M HEIIOCTOSHHYIO B IePHOJ OTALIXA UM OlelNeHeHUs U
coaukyi. K TaKUM JKHBOTHBIM OTHOCSTCH MeABeJH, DapCyKH, CYPKH, CyC-

Puc. 152. Keakwa Puc. 153. lpemyuas 3men
obbikHOBEHHARA
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Puc. 155. Jleryuas moiwb (@) v &x (6)

JIUKH, €KY U JieTyune Meimu (puc. 155). 3ToT criocod TepMoperyaanum as-
JIeTCH CHeLHaJbHOW MOpMOH ajanTamuu, KOTOPBIA obecrneyuBaeT ONTH-
MaJbHBIA YPOBeHb 00MEHA BEIIecTB.

TEMIEPATYPA B X)KU3HHW PACTEHMWM. PacTeEHSs TOMC 38BHCAT OT TeMmnepa-
TYPHOTrO pexxuma. BeiacHeHO, uTO npomecc (hoTocHHTe3a HanboJiee MHTEeH-
CHBHO NPOTEeKAaeT B Juanas3one +15—25°C. IIpr BHICOKMX TeMIlepaTypax
OPOMUCXOAUT CHIBHOE 00e3B0OKHBAHNE PACTEHHH U HAOJMIONAeTCA HX yIHe-
TeHHe, TAK KaK IPOLECChl AbIXaHUA ¥ MCHAPEHUA BOALI HAYWHAIOT IIpeol-
nazate Haja (orocuaTesom. Ilpu Gonee HEH3KHMX Temmeparypax (MeHee
+10 °C) dorocmuTes peako samennsiercsa. IIpu remneparype Huke 0°C mo-
IyT CAYIUTBECA JAajKe MOBPEKIeHUA KJIeTOUHBIX CTPYKTYD B Pe3yabTaTe 3a-
Mep3aHMA COAepI)Ramleiics B HUX Boxbl. [10aTOMYy pacTeHHs BeIpaboraim
crenuaibHble MEeXaHW3MbI, [MO3BOJIAININE TPEAOTBPATUTD 3TOT IIPOIECC.
Krnerku ux TRanel 3MMOii COLEPIKAT KOHIIEHTPUPOBAHHbIE PacTBODEHI caxa-

Puc. 156. MNaropama rop
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pa, rIMIOEpUHA W APYTHX BEMIECTB, UTPAIOIUX DPOJb AHTU(PHZOB, T. €.
CPeACTB, 3HAYHTENBEHO IOHMKAIOIINX TeMIIeDATYPY 3aMeDP3aHUA BOJLI.

H3MeHeHHe TeMIIepATYPH BO3AyXAa, VBEJIHUeHHEe KOJUYECTBA YJBLTpPAa-
(huoneToBolf pagjHManHMK U CHHXXeHHEe HCIIapeHWs SBJIAITCH NPHYAHAMH
BBICOTHOM IOACHOCTH B ropax (puc. 156). OHa ApKO BeIpa)xaeTcs B CMeHe
KJIMMATA DOYB ¥ THIOB PACTHTEJIBLHOCTH IO BEICOTE M BO MHOTHX CIyYasx
CXO/IHA C MIHPOTHOH 30HAJBHOCTHKI. BOT 4TO npezcraBiser coboil cMeHa
BBICOTHO# mosicHOCTH rop Boasimroro KaBkasa (BeIicoTa gaHa HaJ YPOBHEM
MOp#):

2400—3300 m — mosic HHBKOTPABHAIX JIYI'OB (aJbIHIICKHAE JIyTa);

2000—2400 m — nosc BRICOKOTPABHBIX JIYI'OB;

1500—2000 M — mosic XBOMHBIX JICCOB;

800—1500 M — mosAC MUPOKOJHUCTBEHHBIX JIECOB;

200—800 M — modAc JiecocTenu;

100—200 M — mosc cTenu.

YXUBbIE OPTAHU3Mbl U KOJIEBAHUA TEMMEPATYP. ITo oTHOIIEHHIO K
TOMY, B KAKHMX I[pejleJiaXx OPraHu3Mbl CIIOCOOHEI IIEPEeHOCHTL KoJaebaHus
TeMIIepaTyp, OHHA OeJATCA Ha IBe IPYIOb.

CreHOTEepMHBIe OPraHu3Msl (0T 2pey. stenos — yskwmit u thérme — ren-
JI0) — PACTEHHHA ¥ FKUBOTHEIE, npucnocobiieHHbIe K KU3HHN B Y3KOM UHTED-
BaJie TeMIIepaTyp U He BLIHOCAIHE Pe3KuX Kosebanuii remnepatypsl. Han-
foJiee THOMYHBIMM WX MPEACTABHTEIAMU ABIAOTCH 00UTATETH S9KBATOPH-
ANBHOIO IMOfACA, APKTHYECKUX M AHTAPKTHYECKUX IIUPOT M INIYOMHHBIX
cJIOEB MOpeii u okeanoB. Hanpumep, To BOZOPOCTH HONAPHBIX JIb/IOB U BhI-
COKOTOPHBLIX VYaCTKOB, JKMBYIIME TOJbKO IpHU Temmeparype okosio 0°C.
Cpeay 3KUBOTHBIX [IPEICTABUTENIEM 3TOMH IPYIIIILI MOXHO HAa3BATE JeJAHYIO
peify, KoTOpas 00MTAET B XOJOAHBIX BoJax AHTADKTUKH, rjie KojebaHuA
TeMIepaTyp CoCTaBafAoT Becero 2—3°C. ¥V aToil phIOBI HMeeTcs ellé ofHa
YAMBUTEILHAS 0COOEHHOCTh — KPOBb Y Heé IpospadyHas HiIH Oesasa u3-3a
OTCYTCTBHA 3pATPOLUTOB. Takasa 0cOOEHHOCTD IIO3BOJIAET MOHUMKATE BA3-
KOCTEL KPOBH, a 9T0 obecrneunsaeT HeobOxoguMoe KpoBooGpalnenne B Jens-
HBIX BOJIaX (0TCIOZIa ¥ Ha3BaHHUe PhIOkI).

JBpHTEepMHBIE OPIaHU3MEI (OT 2pex. eurys — IDHPoKHi u thérme — ren-
JI0) — pacCTeHMsI M KHBOTHBHIE, IPHUCIOCOOJIEHHEIE K KHU3HU B ITHPOKOM
uHTepBajye Temneparyp. M3 KUBOTHBIX K HUM OTHOCHTCA OOJBIIHHCTBO
NpeAcTABUTEeH NTHUI[ I MJACKOIHMTAIOIIMX, & U3 PAaCTeHUN — obHTarenun
BLICOKHAX ¥ VMEDEeHHBLIX IIMPOT, I'ie YETKO IPOCJIeHBAIOTCSH Ce30HHBIEe KO-
nebaraua remneparyp. IIpucnoco6ieHEHOCTL OPTAHA3MOB K CYINeCTBOBAHHIO
B IIAPOKOM TeMIIePATyPHOM PeXKUMe OCHOBaHAa Ha BeipaboTke aHTH(OPU30B
B IATOIIA3ME KJIeTOK (0 4éM rOBOPHJIOCH BBIINE) MJIA HA AKTUBHEIX (hH3HO-
JIOTMYECKHX H MOBEJeHUSCKUX MeXaHuaMax TepMmoperynanuu. Kak aktus-
HOCTBL NOBeJeHHS, TAK U YBeJWUYEeHHEe KOHIEeHTPAIMH PacTBOPMMEIX Be-
MEecTE — aHTH(MPH30B B KJeTKax, HabawjaeTca Y MypaBbéB H APYTHX Ha-
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CEeKOMBIX, OOHTAIOIMUX HA CTBOJAX JepeBheB. CHUMEeHHUE YPOBHA BJAru B
TKAHAX TaKKe CIOCOOCTBYeT BEIIKMBAHUIO KAK IPH HUBKHUX, TAK U DU BbI-
COKMX TeMIepaTypax: 06e3BOKHUBAIOTCA CEMEeHA BRICIIIUX PACTeHUIl, CIIOPHI
HUSIIHUX H HUCTH ¥ npocreiimux. ObmecTBeHHBIE HACEKOMBIE CTPOAT MY-
pPaBeHHUKH, YJIbH, TEDMUTHUKH, B KOTODBIX JIeTde MOAAEDIKHBATL KOM-
(hOPTHYIO IJI8 KUSHHA TeMIepaTypy.

HB.CTOHHIHE BOK3aAIbI —
MypaBeiiHHKHY B Jecy:

B ropupopsl, Bepu, saibl
MypaBen Garax Hecyr!

CaMEIil CUJIBHBI, CAMBIH CTOMKAIM,
Mypageit npumeén yxe
K zameuarensHOl mocTpoiike
B copox Bocems araxeii.
O. Maudeaswuman

Ocofy0 rpynmy CcOCTaBJIAIOT opra-
HH3MBI, IPHCIIOCO0IeHHEIe K O0HTaHKIO
B YCJIOBHAX BBICOKMX TEMIEDPATYD —
TPOIHKOB, CYOTPOIIMKOB, FOPSAYUX HC-
TOUYHMKOB, KapKux nycTeiab (Caxapa,
Kanaxapn, nycreian Ascrpannn). Ux
Ha3BIBAIOT TEPMOMHILHEIMHA (JTH06aIIm-
mu temno). K repmoduuaam orzocaT
OaxTepun, CHHE3eJEHBIE BOAODOCIH,
pacTeHMA H JKHBOTHBIE TPONMKOE M
cybrponukxoB. MHTepecHo moBeaeHHe
MYPpaBbLEB, MKUBYIIUX B nycteiHe Caxa-

pa. 9T MypPaBbH MUTAIOTCA IAANLI0 ¥ MDEANIOYUTAIOT TeMIEPATYPY BEIIIIe
+48°C. B Taxyio »xapy OHM NOKHAAIOT CBOM HOPHI B OBICTPO PACTACKHBAIOT

OCTAHKM MOTHOIMMX HACEKOMBIX. ITO

Janee MBI NOTOBOPHM o (huU3HIe-
CHHX M XMMHYECKHX CBOHCTBAX BOJHI.

— — o —

© Bbi 3HaeTte

no3BOJNAET MypaBbAM  uabexars
BCTpEYH ¢ AMEPUIIAMH, KOTOpPhIE B
3T0 BpeM4 NPAYYTCA OT COMHIA, a I10-
TOMY He CMOI'YT moobemaTh cBoMM
JIIOOUMBIM JIAKOMCTEBOM.

P 4TO TaKkoe TEpMOperynaums

b Kakosa poJsib TEMNEPATYPbI B IKU3HHU PACTEHHH H XKMBOTHBIX

P KaK XKWBblE OpraHu3mbl npucnocabnunsaioTcs K konebaHusm Temneparyp

b NPHBECTH NPUMEPbI Pa3HbLIX CNOCOBOB TEPMOPEryAALUMM Yy PACTEHUIH U KHUBOT-

HbIX

P NepedyncnuTb rpynnbl, Ha KOTOpbI€ OENATCA *WBOTHbIE NO TeMnepatypHomy

peXkumy

b OBBACHUTL, YTO NPEACTABASIOT COBOM CTEHOTEPMHDIE M IBPUTEPMHBIE HKHBOT-

Hble U pacTeHus

} AaTb XapaKTepucTHKy ocoboi rpynne opraHu3Moe — TepModuaam
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BoinonHute 3agaHus

1. HasosuTe npepacrasutened roMOHOTEPMHBIX XHUBOTHbIX. ONUIKWTE MeXaHU3-
Mbl, KOTOPbIE OHU BbipaboTanu ANs >KU3HU B HeBNaronpUATHLIX TeMnepaTtyp-
HbIX YCNOBHAX.

2. HasosuTe npeacraButeneil NOWKMNOTEPMHbBIX YKMBOTHbIX. OnULIKMTE MexaHu3-
Mbl, KOTOpbIe OHW BbipaboTanu ANsA XU3HK B HeBnaronpUATHBIX TemMneparyp-
HbIX YCNOBUAX.

3. HazoeuTe npeacraButeneid reTepoTepMHbIX MHUBOTHbIX, ONUILKTE MexaHu3-
Mbl, KOTOpbIE OHM BbipaboTanu Ans >XM3HKU B HebnaronpuaTHbIX TeMneparyp-
HbIX YC/IOBHUSAX.

4. OnuwwuTe cMeHy NPUPOAHbBIX 30H NPU BbICOTHOW NOAICHOCTH Ha NPUMeEpe rop
Bonbworo Kaekasa. Mokaxkute, kak A. C. MywkuH otpasun 3ty ocobeHHOCTb
B cTuxoTBopeHun «Kaskas». MNpuseaurte apyrue nutepartypHble npoussene-
HWA, UNIOCTPUPYIOLLWE BbICOTHYIO NOACHOCTD B ropax.

1. Ponb Temnepartypb! B }H3HW pacTeHui. . Ponb TeMnepatypbl B XH3HU XXMBOT-

-

Hbix. . Cnsyka ce3oHHas — OfQWH U3 CNOcODOB TEPMOPEry/ISALMK Y KUBOTHBIX,
1. JlenH1koBas 3noxa B UCTOPHUK 3eMu U e8 NOoCNeACTBUS A1 XUBOTHOTO M pac-
TUTENbHOrO MUpa.

§ 28. Boaa. Pusuueckue
M XMMHYECKHe CBOMCTBA BOAbI

T N e T e A e S n S e TTTIESETETET

1. OxapakTtepu3yiTte 3Ha4eHHe BOAbI B YKMBOHM M HEXXMBOW Npupoae.

2. lNepeuncnute U3BECTHbIE BaM arperaTtHbie COCTOAHUS BOAbI.
3. PacckaxuTe, Kakue BbiBaloT aTMOCEpPHbIE OCaAKK.

4. Hazosure camoe BnayxHoe mecTto 8 Poccuu 1 B Mupe.

T T CORRL T T 1 o e DAY e e e e O T

CTPOEHME MONEKYNBI BO/1bl. BHAKOMCTBO ¢ (QHM3HMTECKHMY, XMMHUYECKH-
MM CcBOMCTBAMHM BOJLI, C €€ AHOMAJBLHBIM IIOBEJEHHEM CJIeAyeT HAYAThH
C U3y4eHHA e€ «cKejeras. MoJieKysia BOJbl HMEET YIVIOBOE CTPOEeHUEe: BXO-
AALIHE B e€ cOCTaB Aapa ob6pasyioT paBHOOeIDEHHEBIH TPEYTONLHUK, B OCHO-
BaHMHM KOTOPOTO HAXOAATCH ABA aTOMAa BOJOPOJA, a B BEPIIHHE — aTOM
kucaopoaa. Mexbagepaoe paccroasamne O—H 6nusko k 0,1 M, paccroa-
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HHAEe MEeXAY AZpaMu aToMoB Bogopoza pasHo 0,15 BEM, yroa Mex1y CBA3A-
mu H—O—H pasen 104,5°, W3 okTeTHON! 060JI09KH aTOMa KHCIOPOAa B MO-
JIeKYJIe BOAbI YEThIPE 3JI€KTPOHA 3aJeHCTBOBAHEI B 00pa30BaHUU KOBAJIEHT-
HBIX cBazeit O—H, ocranbHEBEIE COCTABAAIOT HEeNOAENEHHEIE DJIEKTPOHHLIE
maphl:
H:O:H

Ceasu O—H asasoTca NONAPHBIMHE 3a cuéTr GoJiee BHICOKOM 3JIEKTPO-
OTPHUIATENBHOCTH KHCJIOPOAa, HA KOTOPOM JIOKAJIM30BaH YaCTUYHEIN OTPH-
naTesibHBIA 3apsan. Ha aromax Bojopoaa, HANIPOTHB, co3maeTcs aedumuT
5J€KTPOHHOM IJIOTHOCTH:

04
__¥
HH 104,55 HS

B nexom monexkyna H,O sBisierca nonssipEOd MOJIEKYJIOH, T. €. THIIOJEM.

OTHOcHUTe/bHAA MOJIEKY/IApHAA Macca BOALI paBHA 18 m orsewaer eé
npocreiinteit dopmyse. OgHAKO MOJEKYJASpPHAS MAacca XHUJAKOM BOJILI,
onpepesgeMas B OOBIYHEIX VCJIOBMAX, OKassiBaeTca Oojiee BBICOKOH. ITO
CBHJIETEJILCTBYET O TOM, YTO B JKUAKOH BOJEe NPOMCXOAHUT ACCOMMAIIAA MO-
JEKYI, T. €. coOeflHHeHre UX B DoJiee CJI0KHBIe ArPDEeraThl 3a CUET MEeXMOoJIe-
KYJIAIPHON BOLOPOAHOM CBASZMH.

B huanke ¥ XMMHUHA CYIIECTBYIOT PA3JIMYHLIE TOUKHA 3PEHUS HA BOJLOPO-
HYIO CBA3b. B H3nKe HOHHYIO, KOBATIEHTHYIO ¥ METAIMUYECKYIO XAMHAYe-

CKHe CBA3H paCCMaTPUBaAKT KAK OTOEeJIb-

CmoTpH, KaK 06MaKOM SKHBEIM HEIE THITBI CBA3EH, TOTa KAK O BOAOPOI-
PorTaH CHAINUAN KaybuTCeH; HOH CBA3H Kak 00 OTAeJbHOM THIIE CBA3H
Kax nnameneer, Kakx qpoburca 1 peun He uaeéT. OHA paccMaTpuBaeTcH
Ero Ha COTHIIE BIAXHBIA ALIM. KaK YacTHBIN ciydall MeXXMOJEeRYJSp-

HOTO B3aumozelicTeuA. E€ sHeprus cpas-
HHTEJBHO HEBEJIHKA M COCTABIAseT 4—
40 xIl»x/M0Nb, T. €. 9TA CBA3H BIHCHIBA-
€TC#I B 9HEPTEeTHUECKYIO XAPAKTEPHUCTHKY
MeXMONEeKYIAPHLIX CHIL.

B xumMuu BONOPOAHAA CBA3L — 9TO He
OpPOCTO OTAENbHBIH THUI CBA3H, a BaM-
HeUmui GaxTop B OPraHU3aluy KUBOMH
marepuu Ha masere, C xumMuKamu conmm-

Jly4oM DOoAHABIIKUCH K Heby, OH
Kocay/ica BEICOTEI 3aBeTHOH —
W cHOBA MELTBIO OTHEIBETHOM
HucnacTts Ha 3eMJII0 OCYIKIEH.

O cMepTHOM MBICIM BOJOMET,
O BOAOMET HEMCTOMMMETH]
Kaxoil 3aK0H HEMOCTUKHUMEIH
Tebs cTpeMuT, Teba MaTeT?

Kaxk xagro x Heby peémses Thil.. IapHBbI ¥ O0HOJOTH.

Ho anaHbB HE3PHUMO-POKOBaA MexMoneKynapHas BOZOpOAHAA

Teo#t J1yy YOOPHEIH, MperoMisas, CBA3bL — 3TO B3AUMOJEHCTBHE MEXIY

Cuepraer B OpBISrax ¢ BEICOTHI. aToMaM#H BOAOPOJAA OAHOH MOJIEKVJILI H
&. Tiomues aTomMaMH (hTOpa, KHCJIOPOAA ¥ a30Ta Apy-
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roit mosneryael. O0g3aTeIbHEIM IAPTHEPOM B 00pa30BaAHUHM ITON CBABH CIY-
JKHAT BOJOPOJ, YTO JErKo 0O6bACHUTHL 0CODEHHOCTAMH CTPOEHHA aTOMOB
JaHHOI'O XUMHYECKOr'0 3JieMeHTa (Hanuune Ha BHEIIHEM, W e JHHCTBEHHOM,
YPOBHE eIMHCTBEHHOI'O 9JI€KTPOHA, KOTOPHIH JeTKO OTPLIBAETCH, IpeBpa-
mas aToM B npotoH). IlapTHEPE! Bogopoa IO 3TOMY THINY CBA3H — (Top,
KHCJIOPOJ ¥ a30T — TAKMe UMEIT 0coODeHHOCTH CTPOeHHA aToMoB (60Jb-
Ioe 3HAYEeHUE DJIEKTPOOTPHIIATEILHOCTH U HAJIW9INe HeNoAeIéHHBIX 3JIeK-
TPOHHBIX IIAP), KOTOPhIe €€ i 06eceYnBaloT.

®U3UYECKME CBOWUCTBA BO/lbl. ITpu o6GLIYHEIX YCIOBHAX BOZA — JKHJ-
KOe mpo3payHoe BelnecTso Gea nBeTa, BKyca 1 3anaxa. [IIoTHOCTE KHAKOI
BOZABI HMeeT MaKcuMaabHOoe 3Hadenne 1 r/cm® npu 4°C. TIpu 0°C Boga nepe-
XOMHAT U3 HUAJKOT0 COCTOAHMA B TBEpAoe — aén. IIpu 100°C kuouT 1 nepe-
XOAAT B raszoobpasHoe CoCTOSTHUEe — BOAAHON nap. AHAaJIOIH BOABI IO CTPO-
eHHIo U XuMudeckomy cocraBy — H,S, H,Se, H,;Te — npu koMHATHOM TeM-
mepaType HaxoAsaTcs B razoobpasHom cocToaHUU. Ecou 661 CBOHCTBA BOJBI
MOAUMHAIICE 06111ell 3aKOHOMEPHOCTH, TO OHA 3aKMIaJia Obl IIpH TeMnepa-
type —70°C, a néx obpasossiBascs 651 npu —90°C, uTo BpAA U COCOGCTBO-
BAJIO JKU3HY HA IIIaHeTe B eé HacToameM Buze. Hanuume BOZOPOAHOI CBA-
34 y HU3KOMOJIEKYJISPHOTO BEIIECTBA BOALI ¥ 00bSCHAST AHOMAJIBHO BBICO-
KUe 3HAYeHHUS e€ TeMIIepPaTyp IUIABJIeHAA U KAIIEHHA.

UncToe BelecTBO Boja obiiazaer U JIPYTUMU 0COO€HHOCTAMHM, KOTOPbIE
IeJIaIOT 3TO COeIHHEHHE [IOUCTHHE YHUKAJIBHEIM.

Boza cniocoGHA pacIIHPATHCA NPH 3aMep3aHuu ¥ uMeTh npu +4°C mak-
CHMAaJBHYIO IJIOTHOCTE. Il0aTOMY npu TemmepaType Mexsmre +4°C néx 3a-
HUMaeT BePXHIO0 YacTh BOAOEMAa, YKPhIBadA, KaK n1yboii, ero HUKHHUe CJI0OU
¥ 3aIIUINas BOLOEM OT IpoMep3aHus, ITO clacaeT HAIlY IIaHETY OT obJe-
nenenusa. He o61azail Boja Tak MM 3araJOYHbIM CBOMCTBOM, BCe BOJOEMEI U
aaxke MUpOBOit OKeaH 3a ONpeNeJIEHHLINA Mre0JTOrMIecKHi Iepuo 1poMépa-
o 66l g0 aHa. JXusHb Ha SeMie He TOABKO He IOTyIrIa 6bI CBOero 9BOJII0-
IMOHHOTO PA3BUTHA, OHA TPOCTO OFI He BOZHHKJIA.

Bona 061aaeT BBICOKHMH 3HAYEHHAME YIeJAbHOH TeIJIOTHI IJIa BJIeHH
H yJAeJbHOI TeILIOTE napoobpasosanus, KoTopeiM akanemuk B. U. Bep-
HAJACKUN OpHUAaBaj IJIaHETAPDHOe 3HAYeHHMe, TaK KaK OHM ONpeJelfioT
MHOTHe (H3WKO-XMMHUYECKHEe M OMOJOrdYecKHe Ipomecchl Ha 3emie
(puc. 157).

Belcokas yaeabHas TENJIOTA IIaBJIeHNs Jbjla, paBHasg 332 103 & /Kr,
ofeperaer HaIly IJIaHeTy OT BCeMUpPHBIX HoTonoB. Tagaue abaa (puc. 158)
H CHera CBfI3AHO C OUPOMHBIMH 2HEPreTHYEeCKHMH 3aTpaTaM{, NodaToOMYy
npoiiece MPOUCXOAUT ITIOCTENEeHHO, B OOJBIIMHCTBE CIYYaeB He IPUYHHASA
Bpe/ia IpUpoe.

Ha ucnaperue 1 KI' BOJBI IPW HOPDMAJIEHOM aTMoOC(epHOM JaBJIEeHUHA U
TeMIepaType Kurnenus pacxoayercs 2257 - 102 [lxx Tensiorsl, T. €. mpubim-
3UTeNBHO B 7 pas bosbie, yeM Ha njasjesue 1 Kr asja. B aTom npuduna
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Puc. 157. O6naxka — 310 Munnuapasl Menbyaiiumx Puc. 158. TasHue nbga
Kanenex sogpl

COXPaHEHHHA BOJIBI B MMIKOM COCTOSHMM Ha Haluew naaxere. Jlaxe B ca-
MBI€ JKADKHE JHH BOJla HCIlapAeTcHa KpaliHe MeaienHo, [IosToMy M ce30HBI
rojga MeHSIOTCH He Pe3KO, 4 IJIABHO: JIeTO — OCeHb — 3WMA — BECHA.

Boja mMeeT BBICOKYIO yICIBHYIO TEIIOEMKOCTS, JTa BeIHYNHA IIOKAZhI-
BAET, KaAKOe KOJMUYeCTBO TEIJIOTHl HAJ0 3aTPATHTH JIJIA HarpeBaHHsA 1 Kr
Boasl Ha 1 K (puc. 159). OxkaserBaerca, ono pasuo 4,1868 « 103 sk,

H3-3a BEICOKOH yNeNbHON TEIJIOEMKOCTH BOJBI HA KOHTHHEHTAX He OBI-
BaeT PE3KOT0 mepemnaja TeMIepaTyp 3UMOI W JIETOM, HOYBIO H JHEM, IO-
CKOJILKY OHHM OKPYJKEHBL THI'aHTCKHM PeryJIaATOPOM, CBO€0OPa3HBIM TepMO-
craToM — BogaMu MupoBoro okeaHa.

ITpn HarpeBaHMM BCEeX BEIECTB Y/EJbHAS TENJIOSMKOCTE MX, KAK Ipa-
BUJIO, BOBPACTaeT, HO BOJA — HCKJIOYeHue. VsMeHeHne yaeIbHol Terio-
€MKOCTH BOJKI C OBBIIIEHNEM TeMIepaTyphl anoManbHO: ot 0 70 30°C ona
NOHMKAaeTcA U ToJabKO 0T 50 1o 100°C nossimaerca. 3HaUnUT, yAeIbHAA Te-
IJIOEMKOCTE BOJBI JOCTHTaeT MMHMMAJIBLHOIO 3HadueHHMs mpu 36—37°C,

T. €. BOJIM3H HODMAJBHOH TeMIepaTyphl

[Mxama Mkana TeJla 4YeJIOBeKa M MJIeKOIHTAIINUX, Giaro-

Hemwous (°C) | Keassusma (K)  ppusruoil 415 OHOXMMHIECKHX peaxmuii B
t+ T=t+273,15 HXOpPranusme.

Emé ogsa ocobeHHOCTE BOJBEI — BBICOKOE

100 + 373,15 IMOBEePXHOCTHOE HATHKeHHeE.
Ha xakayio MosieKyny BHYTPH KUIKO-
0 + 273,15 CTH JIeHCTBYIOT CHJBI OPHTAMEHHUA COCEeN-

HHX MOJEKYJ, OKPYKaOIHX eé CO BCeX CTO-
poH. Ha MoJieKy/ibl IMOBepXHOCTHOTO CJIOA
AeHCTBYIOT KAK MOJIEKYJIBI 3KUIKOCTH, TAK U
MOJIEKYJIBI rasoB Bo3ayxa. Baaumuoe mpu-

_273.15 L o THMKEeHHMEe MOJIEKYJ KUAKOCTH Gosiblre, yem
MOJIEKYJI 3KHIKOCTH ¥ Trasa, I03TOMY PaBHO-
Puc. 159. TemneparypHbie DeHCTBYIOMAA CHJI IPHATHMKEHHA HAIpPaBIe-

wkans! Kenbeura u Lienbcus HA BHYTDb JKUAKOCTH ¥ MOJEKYJEI TIOBEpX-
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HOCTHOTO CJIOA CTPEMATCH B Heé BTAHYTHCA. 1lof
AeHCTBMEeM 9TOH CHJIBI YHCJIO MOJIEKYJ Ha T0-
BEPXHOCTH YMEHBINIAETCA, €€ NJIOIIANb COKpAaIa-
erca. Ho Bce MoseKyiiei, pasyMeercs, He MOTYT
yHTH BHYTpPh. Ha mOBepXHOCTH ocTaéTcA Takoe
HX 9HCJO, IPY KOTOPOM OHA OKa3bIBAETCA MHHM-
ManbHOH. Jlna mepeHeceHUst MOJIEKYJT M3 TVIYOU-
HEBI 00'BEMA MKUIKOCTH B €€ IIOBEPXHOCTHBIH CJI0i Puc. 160. Kannu pocsi
HeoOXOoAMMO COBEpIINT: paboTy mo mpeojpoJie- CTPEMATCA NPHHATL
HHWIO PABHOZIEHCTBYOINEH CHUJI IPUTAMKeHUA, Jeil- chopmy wapa
CTBYIOIIUX HA MOJIEKYJIY B MOBEPXHOCTHOM CJIOe,

IloBepxHOCTHBIM HaTAREHHEM HA3LIBAETCH BeIWYNHA, paBHas pabo-
Te, 3aTPAYeHHON Ha YBeJIWUYeHHE MOBEPXHOCTH JKHAKOCTH HA OXHY €XH-
HHAILLY.

IlorepxHOCTHOE HAaTAMKEHME cobupaer Boay B Kanau (puc. 160) u moaso-
nseT BogoMepke (puc., 161) CKOIB3UTE IO BOJE.

E1ié oHa xapakTeprueTHKA BOABI — BA3KOCTh. OOBIYHO ¢ TIOBBIIIIEHUEM
JaBJieHUA BABKOCTHL BEIIECTBA YBEJHYHBAETCH, & C POCTOM TeMIIEPATYDEI
yMeHBIIaeTcsa. Boma u 3/eck Bhijenserca. Eé
BA3KOCTB ¢ POCTOM [aBJIeHHA IIPH TeMIlepaType
ke —30°C 3EaunuTeNbHO yMeHbmaerca. [los-
TOMY aKTHBHOCTH OPTAHHU3MOB, KUBYIIMX B HA3-
KOTEMIIEPATyPHBIX CPefaX, He CHJIbHO 3aBHCHT
OT 9THX TEMIIepaTyp: KPOBb, He IOTepABIIAA Te-
KYYEeCTH, IIPOJOJIKAeT BBINOJHATH CBOM (DYHK-
UM CTOJIb e HHTeHCHBHO, KaK ¥ pu 6oJiee BbI- Puc. 161. Bogomepka
COKHX TEeMIIEPaTypax.

XUMHUYECKME CBOUCTEBA BOAbl. BOAA KAK PACTBOPHTE/b. Bosna nmeeT
HCKJIIOYUTENbHO BaKHOE 3HAYEHHUE AJIA JKUSHEeNeATEeIbHOCTH KJIeTOK, TKa-
HEH M OPraHoB BCEX OPraHMBMOB Ha 3eMile, TAK KAK ABJIACTCH CPenoi, B
KOTOPOM MPOHCXONAT BCe PeaKI[HH, JeKalliHe B OCHOBe 00MeHAa BellecTB H
agepruH. IToMuMo 3TOro Bo/ia BEINOJHSAET POJIb DACTBOPHUTENA AJIA PA3JIAY-
HBIX XUMHYECKUX BEILeCTB.

Ilo oTHOImIEHHMIO K BOJE BCE BeIllleCTBa AeJIATCA HA ABA THIA:

rugpoduabEbIe — XOPOILIO PACTBOPHUMEIE B Bofie (MHOI'HE COJIH, CIIUPTEI,
KHCJIOThl, MOHOCAXaPHUAEL M JHCcaxXxapHabl U Ip.);

ragpodobHEIe — IIJIOX0 PACTBOPHMMBIE B BOJE (KHUPEI, TOMIUCAXADHAIEI,
CJI0HBIE D(UDHI, SKUPHBIE KMCIOTHL M AP.).

OueBHIHO, HE HATIPACHO IIPUPO/IA JIA CTPOCHUA ODOIOUKH JKUBOM KIIET-
KHu oTo0pasia ABa cJ0A THAPODHIBHEIX OEJIKOB B MOMECTHIa MeX/Iy HUMH
oauH ciao# ruzpodobHEIX sxupoB. MMeHHO Takoe yCTPOMCTBO MeMOpaHBI
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o3BOJfAeT el H30UpaTeJbHO TPOIYCKATh BHYTPE M HAPYIKY T€ MM WHBIE
BellecTBAa.

BaauMozeiicTBue BOALI ¢ TUAPOMUIBHEIMHA BeIIeCTBAMM ONpeAesfaeT Ta-
KoOe ABJIeHHe, KaK ocmoc — auddysus Bo/bl Yepesd MOJYIPOHULIAEeMYH MeM-
OopaHy, pasAelAIoONIyio ABa pacTBopa. [Ipm 5TOM BO3ZHHMKaeT OCMOTHYECKOe
J/laBJIeHHAEe, KOTOpPOe HABIAETCH pesyasTaroM AUMOY3HHM MOJEKYJ BOJABI H3
pacTBOpa MeHbIIell KOHIeHTPANUX B pacTBOp Gobieil KOHIeHTpanuu. dd-
(beKThl, CBA3aHHBIE C OCMOTHYECKUM JaBJeHHEM, UIPaloT 00JbIIYIO POJIL B
IpUpOAe: OHM 00ecrneunBal0T NPOHHKHOBEHHE MHUHEPAJbHBIX BEIECTB U3
ITOUBhI B PACTEHUHA, 4 TAKKe 0OMEH BelleCTB B *KUBLIX OPTaHU3MAaXx.

Bojga — cpeja M MpHMYHHA JHCCOLMHALMH 3JIeKTPOJHTOB. 3aMedaTess-
HBIMH I‘H)Ip()q}HJIBHhIMH BellecTBAMH ABJAKTCAHA 3JNEKTPOJHTEL — COeJHHE-
HHA, KOTOPBIE B BOAHOM Cpefe U IOJ AeMCTBHEM €€ MOJIEKYJI pacuafarwTca
HA MOHBI — AucconmupyoT. OOMeH TaKMMHA BellleCTBAMHM BHYTPH OPraHmu3-
Ma M MeXJY OPraHUu3MOM M OKDPYIKAalollell cpefoil MIPOUCXOAUT Ha yDOBHE
06pas3oBaBIIMXCA B PesyJibTaTe Aucconmuanuu uwoHoB. [laBaliTe IOBTOPHM
OCHOBHEBIE KJIACCHI HEOPIrAHMYECKHMX COeJMHEHUH B CBETE TEOPHH 3JIeKTPO-
JHATHYECKOH JUCCOIMAallu,

Kucmors! AMCCOIMUDPYIOT HA KATHOHEBI BOAOPOAA ¥ @aHHOHBI KHCJIOTHOTO
OCTATKA, HAIpUMED:

HNO; < H* + NOg;.
A30THAH KHCAOTA

Boja oxaspiBaeT CHIIbHOE HOHM3HMpPYIOIIee eHCTBHEe Ha PACTBOpPEHHBIE
B Hel 3jerTpoauTtsl. Ilog geficTBHMEeM AWIIONENH BOABI MOJADPHBIE KOBAJEHT-
HBIE CBA3H B MOJIEKYJIaX PACTBOPEHHLIX BeIleCTB [IPEBPAIIAIOTCS B HOHHBIE,

OcHOBaHHA AUCCONMUDPYIOT HA KATHOHBI METAJA (AMMOHMUA) U THAPOK-
CHUJI-aHUOHKI, HAIIPUMeED:

NaOH «<—> Na* + OH-.
FHOIPOKCHI HATPHHA

CotA AMCCOMUPYIOT HA KATHOHBI MeTAJIA (AMMOHHMSA) U AHWOHBI KHC-

JIOTHOT'O OCTATKAa, HAIIPUMED:
Aly(S0,); <> 2A13* + 3807,
eyaspAT ATIOMUHRA
NH,Cl <= NH] + CI-.
XJ0pAn aMMOHWNA

ITo cmocoBHOCTH ZUCCONMMPOBATE BCE 9IEKTPOJIHUTEI AeIATCA Ha cirabbre
H CHJIbHEIE.

Crnabble 9eKTPOAUTHI AUCCOMMUPYIOT HE3BHAYNTENALHO B o6paTumo. [Ipn
3TOM 1IpoI1ecc CMB]JJ,éH B CTOPOHY COeJHHEeHHUA MOHOB B MOJIeKYJIbI, Haﬂpﬂ—
Mep:

HNO, <= H* + NOg,
A30THCTAA KHCIOTA
NH,+-H,0 <> NH; + OH".

FHAPAT AaMMHaKA
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CunbaBIE AIEKTPOJMUTHI IOYTH MOJHOCTEIO pacnajgaloTcda Ha HOHBI U ITO-
STOMY AHUCCOLMHDYVIOT HeoﬁpaTEMD:
NaH2P04 - = Na+ = HzPOZ,
mureapodocdar BEATPUA

NaHCO4 = Na* + HCOg3.

ruapoxkapboEAT HATPHA

Bona — amdorepHoe coenmuenmne. YuCTYI0O BOAY MOMKHO paccMaTpH-
BATH OJHOBPEMEHHO M KaK KMCJIOTY, B KaKk OCHOBAHHeE. JTO PE3YJLTAT CBOE-
obpasHoit «60pEGEI» MOIEKYa BOABL APYT ¢ ApyroM. OxHA U3 MOJIEKYJI «yMYy-
ApdAeTcA» BBEIPBATL ¥ COCEIKHU IPOTOH U NMPUCBOUTE ero cebe, npespalnasachk
IIPH 3TOM B HOH THAPOKCOHHSA, T. €. B KMCJIOTY, & YTPATHBIIAA NPOTOH MO~
JeKyJia CTAHOBHTCH I'M/IPDOKCHJ-AOHOM, T. €. OCHOBaHWMeM. Takomy ABJe-
HHIO JaHo ocofoe HaszpaHue — camomonusanusa. OnucauHEIN TpoIece cBA-
8aH C TEIJIOBBIM [ABHKEHHEM YACTHI[ ¥ B3aHMHBEIM BIHAHHEM IHUIIOJEH.
B xoHeuHOM HTOre HIPOUCXOAUT ocaabiieHne U pa3pselB cBazeil O0—H — npo-
TOH IIPHCOEAHUHAETCH K ATOMY KHCJIOPOAa COCeNHEH MOJIEKYIIbI:

s ., % i 1
O—H O—H = |H=—0—H o

I ¥ I +{

H H H H

nimu:

H,0 + H,0 <> H;0* + OH-.
HOH r’IApOKCOHHEA THAPOKCHO-HOH
B cymuocTH, MOH THADOKCOHHS ABJISIETCA T'HAPATHPOBAHHEIM HOHOM BO-
nopoza HY « H,O. YnpomeéHHO Ipolecc HOHMU3A MU BO/bI 0OBIYHO BhIpaXa-
0T CHEAYIOIHM YPABHEHUEM !

H,0<==H"+OH".

Takum oOpazomM, IPH MOHHU3AINKA OJHOBPEMEHHO 00pasyoTea KaTHOHEI
BOZOPO/ia U THAPOKCHA-aHUOHEI, T. €. BOAA ABJdeTcHA caabeiM aMpoTepHBIM
BJIEKTPOANTOM. JIerKO 3aMEeTHTE, YTO MOHEI 00pasyioTcA B PABHOM COOTHO-
IIeHHH ¥ IPH JHCCOIUAIIMA BOJbI PEAKIIHA CPe/ibl HEeHTPAIbHA.

CreneHb HOHH3AIMWH BOJALI HesHAUUTeNbHA. [IpM KOMHEaTHOM TeMmepa-
Type aums oxHa 13 108 MosIeKy1 BOABI AUCCOMUMPYET, ITO IOATBEPIKAALT-
cf BeChMa HU3KOH 3JIeKTPONPOBOAHOCTHIO YuCcTOM Bogbl. Boga — He nmpocto
cnabeiid, a oueHs caabbii anexTposuT. Kornenrpanua uworos H u OH- B
Boze paBHa 10-7 Monn/i. [loaToMy BOZa He OPOABIIAET BEIPAMKEHHBIX KHUC-
JIOTHBIX MJIA OCHOBHBIX cBOMCTB. OHAKO 9TOT «HEHTPAJIHTET» HOCTATOYHO
ycaoseH. Ecii XUMHYECKHUM METO/IOM CBA3LIBATE OAWH U3 HOHOB, T, €, CMe-
MaTh XMMHYECKOe PABHOBECHE, MOMKHO CO3JABATH B BOAHBIX PAacTBOpax
KHCJYIO WK LIeJIOYHYIO cpeny. [asa uaMepeEna KOHIEHETpanuy moHos H
B 11060M BOAHOM PACTBOPE HCIOJL3YIOT TAK HA3KIBAeMYO mkany pH, ¢ mo-
MOIIIBI0 KOTOPO# 0003HAYAIOT XapaKkTep BOAHOM cpeasl. Tax, saadyenue pH
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IS HeUTpaJbHOro pacrBopa cocraeaser 7,0; AiA pacTBOPOB, MMEIOIIHX
snauenue pH Beime 7,0, — cpena menounas, a Huxe 7,0 — cpena xucnasn:
kucaasa cpega < pH = 7,0 < menounas cpeja.

(0 <«— pH) HelTpanLHAH cpesa (pH—» 14,0)

Hanpumep, pH mumonsoro coxa pasex 2,0,

Pacrenus, :KUByILIHe Ha KUCJIbIX II0YBAX WM B BOJE C KUCJIOTHOH cpe-
noit, y koropeiid pH < 6,5, maseiawoT auugoduaamu (or zam. acidus —
KHCJBIA B zpey. phileo — m06:10). Ha oueHs KHMCABIX IIOYBAX, ¥ KOTOPBIX
pH xonebunerca or 3,0 xo 4,5, xuByr ctharsym u niaayesl. Ha nousax co
cpenHel KHUCJIOTHOCTHIO, ¥ KoTopbix pH xonebaercs or 4,5 mo 6,0, :xusyT
JIOTHK ¥ KanyskeEuna. Ha nousax co cnaboii KUCJIOTHOCTLIO, V KOTOpsIX pH
kosebnercs or 6,0 mo 6,5, }KUBYT BeTpEHUIIA U MEAYHHUILA.

PacreHus, JKUBYILIHE HA IIEJOYHBIX [I0YBAX, ¥ KoTopeix pH > 7,5, Ha-
apIBaloT 6azoduaamu (ot zam. basic — ocHoBaume M zpey. phileo — mio-
6i10). Takme mouBel MMEOT GOraThbie KAJbIUEM, MATHUEM M HATPHEM IIy-
CTBIHM ¥ 34CYIIJIMBbLIE CTEIIH, I'[é PACTYT IIOJbLIHB, CONAHKA, Jebega, Ko-
BRLIBL U Ap.

Benuuuna pH saBisercs xapakTepUCTHKON A BeeX HAAKOCTeH m1060-
ro OPraHu3Ma ¥ B HOpMe HCKII0UHNTeNbHO nocrosaHa. Mamenenue pH upes-
BBIUAHHO HeOIArONPUATHO AJIS OPraHUu3MoOB, TAK KaK Jake HeGoabime ero
COBAI'A 3HAYMTENbHO IOHWUMKAKT KATAJIHUTHYECKYI0 AKTUBHOCTL (PepMeH-
TOB, C IOMOIIbI0O KOTOPEIX NPOTEKAIOT BCe 6MOXMMUAYECKUe IPOIeCCH! B Op-
raHusMe.

B sxuBoit npupose obecrieueHue HOPMATLHBIX A KUIHEIeATEIHbHOCTH
OpraHM3MoB 3HaueHUH pH ux suakux cpeyn ouens BaxxkHo. OHO MO3BOIAET
NOAJEePUBATE TOME0CTa3 — IOCTOAHCTBO BHYTPEHHEH Cpe/ibl OpraHU3MAa.

IlonapHOCTHL M MAaJible PAZMEDHI MOJEKYJIEl BOALI ONPEIeISIOT €6 CHIIb-
HbIe T’MAPaTHDPYIOIINE CBOMCTBA.

T'mppaTaums — OpUCOESUHEHHMEe BOJABLI K Be-
IeCTBY — B KHU3HU Ouochepnl uMeeT Goabimoe
sHayeHue. Tak, ruApaTanusa KHCIOTHBIX OKCH-
JI0B IPHUBOJHUT K 00PABOBAHHIO KHCIOT, KOTODbIE
BOCHOJIHAIOT HEJJOCTATOK CBA3AHHOI'O A30Ta B 110~
4yBe, HAUpUMep K oOpasoBaHWIO 430THOM Kuc-
JIOTHI:

HWnu apasercsa npuuMHOM 00pasoBaHUA KHCIOT-
HBIX BOKIeH, KaK B CJIyUae ¢ CepHOM KHUCIOTOI]:!

S0, + H,0 = H,S0,.

Puc. 162. MoruBuimi KucnoTHble 1011 — 9TO Pe3yJAbTAT B3aMO-
:;:;::ET:::‘ AONCDEN neiicTBUsi aTMocdepHOil BAATH ¢ OKCHAAMH, CO-

|
Aep;KalEMHCsa B BEIOpOCaX BYJIKAHHYECKHX Ia-
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30B, HO ropasfio Jalle — B BEIOpocax NPOMBINIJIEHHBIX NPEeANPHATHH M
TpaHcnopra. Ilonazas Ha JUCTLA M XBOIO JePEeBbeB, OHHM BBISLIBAIOT UX
0XKOT'H, JepeBbs 3a00J1eBaloT, Jieca coXHYT (puc. 162), morubaror Mxu u au-
MAaWHUKH.

PEAKLMW THAPOJIM3A. Tuaponua urpaetT OrpoOMHYIO POJIb B JKHU3HEAEH-
TeJIbHOCTH Pa3HbIX IIPUPOJHEIX CpeJ.

I'mpposim3om HassIBaeTCA MPOIECC PA3JIOKEHHA BEIeCTB B Desynbra-
Te 06MEeHHOTO B3AUMOJEHCTBUA MEXAY MOJEKYIAMH BEIEeCTBa U BOALL.

ITo cBOe#l cyTH FHAPOJUS3 — «HACHJILCTBEHHOE» CBA3BIBAHME OLHOTO U3
HOHOB, 00PA3YIOIUXCHA NPH JUCCOIUAIIUNA BOALI. JTO IPUBOAUT K U3MEHe-
HUIO KUCJIOTHOCTH PACTBOPOB.

PaznuuaroT HeCKOJIBKO THIIOB I'H/IPOJIK3a.

1. Tuaponua no aHWOHY XapaKTepeH AJNA cojeli, 00pa3soBAHHBIX CHJIb-
HBIM OCHOBAHWEM H ca1ab0H KHCJIOTOMH:

Na,CO4 + HOH <= NaHCO; + NaOH;
CO%-+ HOH ===HCO;3; + OH-,
pH >7, menounasa cpeja.

TpyAHOPACTBOPHUMEIE COJIA TOXKE MOABEPralTcsa M'MAPOJIU3Y, HO OH UIET
oueHb MeJieHHO. Tak, IPpY BHECEHHH B KUCJIbIE TOYBEI H3BECTHAKA — Kap-
foHATA KaJbIIMA MPOUCXOAUT MOCTENEHHBIA 'MAPOJIHS TON COMH 3a CUET
KaTHOHOB BOAOPO/Ja, COAepKaniHXcA B MOYBe, YTO HNPHBOJAHUT K yCcTpaHe-
HHUIO eé KHCJOTHOCTH. B pesynbpTaTe BOCCTAHABIHMBAETCHA IIOJOPOAHE I10Y-
Bbl, UTO MMeeT OOJIbIIOe 3HAYEHHE B PACTEHHUEBOACTBE, TAK KaK MHOIUe
PaCcTeHHS [JIOX0 PA3BMBAIOTCS HA KMUCJABIX IouBax. K KHUCILIM OTHOCATCA B
nepByIo ouepenb 60IOTHEIE M HOA30AMCTRIE IIOYBEI (puc. 163).

Puc. 1631. Bonoto — BuoreoueHoa Puc. 164. ConoHuak — buoreoueros
€ KHCNBIMH NoYBaMM € WENOYHbIMH NOYBAMM

N\
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Puc. 165. 3nogen

2. T'upponna mo KATUOHY HNPOTEKAaeT ¢ COJifd-
Mu, 00pasoBaHHBIMH CJaOBIM OCHOBAHHMEM M
CHJIBHOU KHCJIOTOMH:

FeCl,; + HOH <== FeOHClI, + HCl;
Fedt + HOH <= FeOH2*+ + H,
pH < 7, kucnas cpeza.

ManopacTBoOpuMEIe COJHM, HATIPHUMED THIC
(CaSO, - 2H,0), no aHANOrMYIHOMY MeXaHHU3MY
VCTPaHAIT INEJIOYHOCTh IMOYBEI. K Takum mo-
9BAM OTHOCATCH COJIOHIIBI M  COJIOHYAKH
(puc. 164).

DOTONMU3 BOJALL. Ilom nmeiicTBHeM COJMHEYHOMH
3Hepruym nmpoucxoauT oronus (ot gpeu. fotos —
cBer M lysis — paspyllesue), BOla pasjiaraeTcs:

2H,0 = 2H, + 0,.

Doronuaom HA3EIBAETCHA IIPOIECC pacnaja
MOJIEKYJI BeleCTBa IOJ AeHCTBHEM MOTJIOMIEH-
HOTO UM CBeTa.

ITOT IIPOIece — OCHOBA IMOCTYILIEHUSA KHUCJIO-
poxa B atMochepy 3eMIH U HOAAEePKAHUSA TTOCTO-
AHCTBA e€ cocraBa. Kar BuI 3HaeTe, B mporecce

¢orocuHTe3a B arMocdepy [LIaHEThl BhIIeJIAETCA KMCIOPO/ BMECTO TIOTIIO-
IMEHHOrO YIIeKHUCIOoro rasa. MOMKHO PelliuTh, 9YT0 aTMOCHhEepPHBIN KUCI0POI
TnoJaydaeTcsa U3 yraexkuciaoro raga. OQHAKO 3TO He TAK, Belb B (DOTOCHHTE3E
y4acTBYyeT elllé H BoJa, I HMEeHHO Pas/ioiKeHue BOALL o0ecleunBaeT aTMoC-
(epy xmcaopogom. HekoTopble pacTeHHA HACTOJLKO SHEPIHYHO OCYILEeCT-
BAAIOT nMponecc (hoToNu3a, YTO ero MOKHO 3aMETHTh HeBOODYIKEHHBIM TJIa-

3om. Hanpumep, oT cTedeIbKOB BOJ-

B crepyromenm naparpade Mur mo- HOTO pacTeHHd ayoneu (puc. 165) na
TOBODHM O 3HAYEHHH BO/KI IIH 3KUBBIX cBerTy OBICTPO OTPHIBAETCH MHOMKe-
OpraHH3MOB. et CTBO NY3LIPLKOB BOAOPOAA B KHCJIO-

poja.

P KaKoe CTpOoeHHe Yy MOoneKynbl Boabl

b KaKMMK (DU3UYECKUMU U XMMHUUECKWMMU cBOWCTBaMH obnanaer soga
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) Kakue pacTeHWs Ha3biBaIOT auuaodunamu, kakue — basodunamu
) uTO TaKOE ruApPoNK3 U (POTONU3

4 O6'bﬂCHHTb, YTO Takoe 3NeKTPONMTbI W 3NEeKTPONMTHYECKaA AWCCOouMauMA,
onucaTtb PoJsib BOAbI B 3TOM Npouecce

} HasBaTb KNACChl, Ha KOTOPbIE AENATCA INEKTPONUTLI No TUny obpasylowmxca
B pe3y/ibTarte JMCCOoLMaLHWK HOHOB, AaTh UM ONpeaeNeHus

b pacCKasatb, KaKkMe BellecTBa Ha3blBawOTCA a.M[‘bOTeprlMlﬂl W noyemy Bona oT-
HOCHTCH K HUM

) NepeyncnuTb rpynbi BELLECTB N0 MX CNOCOBHOCTH K 3N1eKTPONUTUHECKOM AWC-
couuaumm

b cchopmynuposatb, 4TO Takoe pH, Kak pasz/iM4aeTca 3Ta BeNIMYMHA OIS Pa3HbiX
cpen

b partb onpefeneHus Takux NOHATHH, KakK NOBEPXHOCTHOE HaTAXXeHWe, ruapo-
nu3, hoTonu3

BoinonHuTe 3agaHus

1. Onuwure CTpOeHHe MONeKyNbl BOAbl H HA30BHUTE XHMHYECKYHKO CBA3b, 3a CUéT
KOTOpOH OHa 0bpaayertcs.

2. O6bsAcHHTE, KaKas CBA3b CYUMTAETCHA BOAOPOAHOW W KaK OHa onpenenser cu-
3UUeCKHe CBOWCTBA BOAbI.

3. MNepeuncnute W3BECTHbIE BaM aHOMaNMK hrH3HYecKux cBoicTe Boabl. OBbac-
HWTE, KaKylo pOJib OHW UrpaloT B NPUPOJE.

4. 3Hasn, 4TO PaCTBOPUMOCTbL Ha3bIBAIOT (HU3UKO-XMMHUUECKUM NPOLLECCOM, 06b-
ACHUTE, Kak OHa XapaKTepu3yeT CBOWCTBA BOAbl. Pacckaykute, Kak no atomy
npyY3HaKy [ensTca sewecTea (ons orseta obparurech Kk Tabnuue pacTeopH-
MOCTH).

5. Pacckakute, Kakuve BellecTBa Ha3biBAKOTCA rMAPOQHAbHBIMH, a KakWe —
ruapocgobHbIMU, NPUBESUTE NPUMEPDI.

N
- ©

K, | | - 1 4
o 2 R i )
P LB TSUR AR RS L - T — m———— ==

. Bennuuna pH »xuaokux cpeg opravuama. - XuMuYecKue CBOWCTBA BOAbI U MX
posib B8 npupoge. - KucnotHble foXau — COBpeMeHHas yrpo3a YesioBevecTBy.
4. MoToNKM3 — cocTaBHasa 4YacTb npouecca poTocHHTe3a.
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§ 29. Ponb Boabl B 6uocepe

A\

1. BcnomHWTE CXeMy KpyroBopoTa BOgbl B npupoge.

2. Mepeuncnure KMBOTHBIX — ObBUTaTENel OKeaHOB W MOPeH, NPECHOBOAHbIX
BOJOEMOB.

3. HasoeuTe pacteHus, xapakTepHble ANA 3aCyLUMBbIX U, HA0BOPOT, BAAXHBIX
MEecT 0OUTaHuUA,

KPYTOBOPOT BO/JbLI B NPUPOLE. BamMeuaTeNbHBIN (DPaHIY3CKHE nuca-
Tenbk ArtyaH e CeHT-DK3I0NepH Tak Kpacueo u o6pasHO HMHcall O BOJE:
«Boga, y Tebsa Her HM BKyca, HH [IBeTa, HYA 3anaxa, Teb0a HeBO3ZMOMKHO OIIHA-
caTh, ToOOM HacIaKAaTCA, He Bejas, 4To THI Takoe. Henbas ckasars, uro
Tl HeOOXOAMMA [JIf KHU3HH: Thl — cama »KH3Hbl» W aT0 moucTHHE Tax.
Boga cocraBiser oxono 70% mMaccel KjiaeTOK. ¥ OTHEJIbHBIX OPIraHU3MOB,
HalpUMeD MeAy3, cofeprraHue Boakl 6oiee 95% . B Tese B3pocioro uejose-
Ka Boja cocraBasier 60% , B Temxe peib — g0 76%, a v pacrennit — or 50 go
90%.

Boga coBepmaer B mpupojie ABa Kpyrosopora (puc. 166).

Boapmioi Kpyr: U3 OKeaHOB, MODe, DeK ¥ BOJOEMOB BOJA MCIADAETCH
B arMmocdepy, KOHAeHcupyercsa B obuaka, H0MKAEM BRIIALAET HA 3€MJIIO
¥ C PEKaMH BO3BpAIIaeTCA B OKEeaH.

Mangelit Kpyr: pacTeHHe BCACHIBAET BOJY W3 3eMJIU, C PACTHTENbLHOMN ITH-
Imeil 0OHA MONAZET B TEJO KUBOTHBIX M YEJIOBEKA, OTKY/A4 CHOBA BO3BpaIa-
eTCs C BhIJIRJIEHUAMHM ¥ TEIXaHWEM B BO3AYX U B 3eMJIIO,

Bnarozaps aTMM KpyroBOPOTAM KHBOTHBIE, DACTEHUA U YEJIOBEK MOI'YT
00HTATE Ha CyIlle ¥ BCE JKe OCTABATHCH, 110 CYIIECTBY, BOAHLIMHA OPTaHA3MA-
MH, TAK KaK BOJla COCTABJIAET OCHOBHYIO BHYTDEHHION CPEAY BCAKOTO MU-
BOro opraHusma. Takum obpa3oM, BOAa CBA3LIBAET KHUBYIO M HEKHBYIO
npupoay B exuHoe nesoe. Hepapom axagemux B. H. Bepragckuil cunrai,
4YTO «BOJIA U 3XHMBOE BEeIeCTBO — INeHEeTHYECKH CBA3aHHEIE YaCTH OPraHu30-
BAHHOCTH 3€MHOI KOPHI».

BajxHasa poak BOALI B OPTaHUBANMH MKUSHU Ha 3eMJie 1aBHO Oblaa OTMe-
yeHa YeJOBeKOM. APHCTOTENb BKJIIOUMI €€ B YHCJIO OCHOBHBIX HAYAJ IIpH-
pPOABI: OTOHB, BO3/IYX, BOJIa, 3€MJIA.

Paccmorpum Gonee nogpobHO, KaKkyio pois B Ouocdepe urpaer Boja.

BOOA — KOJILIBEND MM3HWM. Kax BaM H3BECTHO, HMEHHO B MEPBAYHOM
OKeaHe, MaccoBas J0JIfA coJiell B KOTOPOM, IT0 IPeANOJO¥eHUAM YYEHBIX,
Oblla HU3KOH ¥ cocTaBaAna Beero 0,9%, sapoaunace »uses. Tam «Brep-
BEI€ DA3BHJIHCL XHBBIC OPraHHM3MEI, M U3 2TOr'0 pacTBOpPa OHH NOJYYHIH
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Puc. 166. Kpyrosopot sogpi B buocthepe

MOHBI ¥ MOJIEKYJILI, HeOBX0AUMBIE JJIA UX pocTa U Ku3HH... C redeHnem
BPEMEHU JKHUBbIe OPTaHU3MBbI PASBHBAJIHUCH U U3MEHAINCH, YTO IIO3BOIHIIO
UM TOKHMHYTH BOAHYIO CpeAly U IepeliTu Ha Ccylly, a 3aTeM IIOAHATHCHA B BO3-
ayx. OHu mpuobpesin aTy cnoco6HOCTH, COXPAHUB B CBOMX OpPraHM3Max BO-
AHBIM pacTBOp B BuJe KHUIKOCTEH, COAeprHallux HeoOXoauMBIE 3amac
HOHOB ¥ MOJEKYJd», — TIMCAJ aMepHKaHCKUil XuMuUK, naypear HobGeses-
ckoit mpemun JI., ITéaunz (1901—1994). BEyTpr KakA0ro XHBOro opra-
HHU3Ma, HAIIpEMep B OPTaHM3Me YeJIOBeKa, B KasK/0# ero KJIeTouKe, — BOC-
[OMUHAHMKE 0 IEPBUYHOM OKeaHe, B KOTOPOM 3apojuacs xusub. Hezapom
B BOJMIIeOHOM pacTBOpe, COCTABJIAIONEM OCHOBY KPOBH, — ILJlazMe, Macco-
Bas JOJIA COJIel TaKas jKe, KAK ¥ B IIepBUYHOM okeane, — 0,9%.

OT Kanm| pocsl, YTO TPENEIeT, urpas
Oruém AparoueHHBIX KamHaeil,
Ilo 6eauLIX MPOCTODOB, TIE, BAalb yOeras,
BeruaeTcs NeHOO BJIara Mopckas
Ha rrapy 6e310HHEIX MOpei,
Twr — BCIOAY, BCerla, HEM3MEHHO X UBafA,
U To usympyaHAas, To roaybad,
To monHAS KPacHBIX H KEJITHIX Jy4el...
K. Baavmonm
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Puc. 167. Oprannamsl, coctasnsiole MOPCKOH NAGHKTOH: @—0— K/ETKH BOAOPOCHEi;
€ — HOYECBETKa; X —u — Me/iKue pakoobpasHbie; XK — Meay3a; 71 — rpebHeBHK;
M — CaruTTa

BOAA — CPEJA OBMTAHMA MHOTMX XXUBbIX OPTAHU3MOB. Hemano op-
raHH3MOB TAK M OCTAJIOCH YKUTh B OKeaHe WJIH B IPECHOBOAHLIX BOZOEMAX.
OxeaHn 6611 1 0OcTaéTCA ApEHOH PASBUTHA OYPHOM M MHOT00OPA3HOMN KU3HHA.
Ero nacensaer 300 ThicsY BU/OB }KHBOTHLIX ¥ MHKDPOOPraHM3MOB 1 30 Thi-
CAY BHJO0B PACTEeHHIL.

Ilouemy Takas Gosnbinas pasHHIA B BHAOBOM COCTABE tyiope! 1 hayHs!
Muposoro oxeana? J[eso B TOM, YTO JKHBOTHEIE 3ACEJSIOT BCIO TOJIILY BOJ
OKeaHa, & PACTeHHUs MOTYT »XHTh BCcero Jums 10 rrydbunasr 100 M, xyzga go-
CTHUI'AIOT COJTHEUHBIe JTyIu. M X0TA 110 CpaBHEHHMIO ¢ TONMIelt OKeaHa CToMe-
TPOBasA IIyOMHA KarKeTCA He OYeHb 3HAUMTENLHOH, MMEeHHO 3TOT CJIoil obe-
CIleuMBaeT *KU3HL B HEM.

“Kusble OopraHU3MEI B OKeaHE M MPECHBIX BOAOEMAX MEJATCA HA TPH
TPYIIELL: IJIAaHKTOH, HEKTOH ¥ O8HTOC,

IlnanxTon (0T zpey. planktdés — Gayskaarommil) — 2TO BCe OPraHUEMEI,
HacenANIHe IpPecHbie H COJEHbIe BOJOEMEI H TIOYTH He CIOCOGHbBIe K CAMO-
CTOATENbHOMY ABHiKeHHIO (puc. 167). OHH »KUBYT BO B3BEIIeHHOM COCTOH-
HHU, CJIOBHO NAPAT, TAK KaK He 00/1a1al0T OPraHaAMU NepeBUIKEeHTH, CIIO-
COOHEIMHM NIPOTHBOCTOATH ABUMKEHUIO BOJ, HATIDUMeD TeYeHUAM. Bernuuna
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Puc. 168. lopbatbii kut

aTUX obuTaTeneil KoysebreTcs 0T MUKPOCKOIIMYECKON 10 HeCKOJNbKHAX CaH-
TEMeTPOB. IIM1aHKTOH AeNUTCHA HA JKUBOTHBIH — 300ILIAHKTOH W DACTH-
TeJbHLIH — (puTONIaHKTOH. IloHATHO, YT0 OpeacTaBUTEIHN (GUTOILIAHKTO-
Ha — BOJOPOCIH, croco0HBIEe K (DOTOCHUHTE3Y, HACEJIAIOT OKEeaHEl B MODSI
s Ha rinybuHe 1o 100 M. PUTONNaHEKTOH CAYMUAT MALEH IJIA 300IIaHK-
TOHA ¥ APYTHUX BOOHBIX JKHUBOTHBIX.

300NJIAHKTOH PACHPOCTPAHEH IO Bceil Toimie Boasl. OH mpencTaBieH
MeJIKHMHUA pakooOpasHBIMH, IIPOCTEHINHMM, KHINEYHOIOJOCTHBEIMH, HK-
PHHKaMH ¥ JHIUHKaMH pbib. [Insa GonplIHHCTBA INJIAHKTOHHBIX OPraHM3-
MOB XapaKTepHEI IPHCIOCOOIeHNA NIA NapeHNs B TOJINE BOALL: AJIHHHEIE
BBIPOCTHI, 'A30BBIE MJIH JKUPOBBIE BKIYEHNSA, CTYASHUCTOCTE TeJIa | Ap.

[InaHKTOHOM NMUTAKOTCH DA3JIMYHEIE MEJIKHEe PhIOB (capAWHbBl, AHIOYCHI
u ap.). Y He Tonbko. 310 M3M06JEHAEOE JAKOMCTBO KPYITHEHIIHUX MOPCKHAX
YHHUBOTHBIX — KHTOB (puc. 168), KoTophle HOIMIONIAIOT I'POMaLHOE KOJIHYE-
CTBO 9TUX Menbuadimux oburareneil oKeaHa, IOCTOAHHO IIPONYCKAaA BOAY
yepes IIJaCTHHBI KHTOBOTO yca.

Hexron (oT zpeu. nektés — nnasaromuil) — aKTHBHO ILIABAIOIIHE BOJ-
Hbl€ }XUBOTHBIE, KOTOPhIE CIIOCO6GHBI IPOTHBOCTOATE CHJIe TeUeHUA U Iepe-
MeliaTbCAd Ha 3HAYHTeJIbHbIE DACCTOAHMA. R HHM OTHOCHATCH pl’::IﬁBI, Kallb-
Mapel, KUToOGpasHLle, JAaCcTOHOI'WE, BOAHLIE 3MEH, Yepenaxu, MHHIBUHEI
U Ip.

BenToc (o1 zpeu. bénthos — miy6una) — opraHusmel, ofuTamue Ha
IPYHTE U B I'DYHTE AHaA PeK, Mopel m oxkeaHOB. K aKTHBHO IepegBUIalo-
IIMMCSH KUBOTHBEIM OeHTOCA OTHOCATCHA MOPCKHWe 3BE3AEI, Kpalel, pakm

Puc. 169. Peuron pak (@) 1 kamuatckuii kpab (6) Puc. 170. Kambana
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(puc. 169). Ects opraHn3Mel, KOTOPEIE TO BCILUILIBAIOT, TO JIEKAT Ha JHE, —
rambaner (puc. 170) m crarel. MaJonmoABMsKHBI MOJIIOCKH (rpebemm-
KH, 6aogedru). Ko AHY DpUKPENIATCS YCTPHILL U JPYrHe MOJIIOCKH,
a B TPYHT 3aKambIBaloTca JaHunerHuku. OcHOBHasA Macca GeHTOCA JKHUBET
Ha MeJIKOBOJHBIX y4aCTKaX MOpei.

BOJA — OCHOBA BUOXUMUYECKUX MNPOLIECCOB. Bosa cay»KHT CDeJIOH,
re MpPOTEKAKT BCe OMOXUMHYECKNe DeaxKIMy M JKU3HEHHBIE IPOIECCHI
B JKMBOTHBIX ¥ PACTHUTEJLHBIX KJeTKax. Bea BoAbl He MOKET CYINECTBOBATE
HH OZHH OPraHu3M.

Yem uHTEHCHBHEee pafoTaeT Oprat 4eJ0BeKa WIN MJIeKOIMIUTAKIIEro yu-
BOTHOTO, TeM Gosbmre B HEM Boabl. Tax, cogeps;xaHue BoAbI B Mosre — 81%,
B Mpmmmax — 50—70% , xocrax — 34—40%.

Boja He TONBKO Cpefia, HO U AKTHBHBINA yYACTHUK OMOXHMHYECKHX peak-
nuii. [lJoeTaToYHO BCIOMHHUTD PEAKIIMH I'HAPOAM3A.

Peaxuuu ruiposinsa OCHOBHBEIX KOMIIOHEHTOB IUTAHNUA JIEJKAT B OCHOBE
ofMeHa BEIeCTB V ;KUBBIX OPraHM3MOB.

O6MeH GeJIKOB COCTOMT B TOM, UTO C YUACTHEM BO/bI OeJIKK ITMINK B opra-
HHA3ME THUAPOJIH3VIOTCH 0 AMWHOKMCIOT, M3 KOTOPBIX 3aTeM OPraHU3M
cuHTe3npyeT cobcrBeHHBIe OejKu. B cBOIO oUepenb, 9TH OelKH B CleAyI0-
1[eM 3BeHe ey MUTAHUA OIATEL HOABEePralTea I'HAPoaIn3y, U U3 obpasyro-
IMHXCS AMHHOKHCIOT CTPOUT CBOM GeIKY y3e HOBBIH OPraHW3M, IpecTaB-
JAONINI 5TO 3B€HO, K T. I.:

DesIKH + BOIA <> AMHUHOKHCJIOTHI.
AHaJIOrMYHO IPOTEKAaeT YIIeBOAHBII 00MeH:
noJiacaxapuibl + Boa <> IVIIOKO034a,
a TakKiKe JXHUPOBOM o0MeH:
JKHMDPBI + BOAA <> IVIMIEPHH + KHUDPHBIE KHCJIOTEI.

IMono6HYI0 POJIb MEAPOIH3 BEIIIOJIHAET U AJd JHEPreTHIecKoro ooMeHa.
TIpu HAKOILUIEHHH 3HEPrud B MHUTOXOHADUAX KJIETKH IIPOHCXOAUT 00paso-
BaHKe GOraTeiX oHepruei coepuuennit — moaeryn AT®D, koTopele OTAAAYT
BTY SHEPTHIO JJIs BEINOTHEeHUA paboThl:

AT® + Bopa <> AP + H;PO, + aneprusi.

W HakoHeI, BOJa — BayXHEHIIHH yJ4acTHHK Ipoliecca ¢hoTocuHETE3a, KO-
TOPBIA JIEXKHAT B OCHOBE KAK Ilenell MUTAHUA, TAK ¥ COXPAHEHUSA IMOCTOAH-
HOTO cocTaBa aTMocdepsl 3eMIN — HOANEPKAHUA B HEH KOHIIEHTpaIlMK
KUCJ0POAa HA MOCTOAHHOM ypoBHe B 21% .

BONA — BAXHEWILUMK YYACTHUK BUOTEOLIEHO3A. Crexaa ¢ rop, Boaa
npOﬁHT CKaJlbl U KaMHH. Honanaa B TpPEIIHHLI H 3aMep3asa TaM B X0J0JHOe
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BpeMs, OHa IIOCTeNeHHO [IPeBPAIlaeT UX B MEeCYMHKH. 3a MHOTHE MUJLIHO-
HBI JIeT BOZIa B COAPYKECTBE ¢ CONHIIeM, BO3JYXOM M PACTeHHAMH CO37aJa
MOYBY, IPEBPATUB Oe3:KN3HEHHbIE CKAJIbI IePBO3/JaHHON 3eMJIH B 3e1EHbIH
KOBED JIECOB U CTeIei.

Kpowme atoro, Boga — ocHoBa o6MeHa BemecTs B 6moreonenose. Tax, Mu-
HepaJbHOe IHTAHUE DACTEHUIL, T. €. YCBOEHHE HMH MUHEPAJIbHBIX BeIeCTB,
IPOMCXOJHUT C yYaCTHEM PACTBOPHUMEBIX B Bofe coegunenuii. Heobxogumere
JUIsi HODMATBLHOM KH3HEeAeATeILHOCTH KATH#HBIe, a30THLIE H (hochopHbIE
COoeIHHEHHA PACTEHHS ITOIVIOMIAIOT M3 IIOYBEI C TOMOIbIO BOABI B BUAE CO-
AepaKaiuxcd B Heit monos — K*, NOz, NH], H,PO;. B o6men ¢ noMombio
BOZABI M3 PACTEHHUH B mOYBY mocrynalor apyrue nonsl (H*, HCOj) u seme-
CTBa — HPOAYKTHI XKU3HEAeATeILHOCTH.

BOJA KAK BAXXHEWLUWUWA PETYNATOP KNUMATA 3EM/TU. Ha rarpes u uc-
TIapeHue BOAHI 3aTPAUMBAETCA MHOTO SHEPIHM, IIOITOMY B KAPKOE BpeMs
rozia BOJia MOTVIONIAET TeIJIOTY, & B X0JIoiHOe — oTaaér. TeMm caMbIM OHA CY-
IMECTBEHHO CIIaXXHUBaeT TeMIepaTypHEBIe KojiebaHud. HB 6)’,[(}3 Ha 3emie
BOJIbI, TE€MIIepaTypa JieroM nojgauManacsk 0sl Beixe +100°C, a sumoit ony-
ckamacsk 1o —150 °C. TpyznHOo mpeacTaBuTh, KAKUMHU ObLIH OBI (hiiopa u day-
Ha HA HAllleH MJIaHEeTe IIPH CTOJbL 9KCTPeMAabHBIX TeMIepaTypax.

BOJA — ABUOTHUYECKHUW DAKTOP B XM3HW PACTEHHUMN. ITo oTHOmMIEHUIO
K KOJIMYECTBY BOJIbI, COePIKALeHCsa B OKPY RAKIIe cpejle, pacTeHHd Jie-
JATCA HA YeThIpe IPYIIIIb.

Kcepodursl — pacTeHUs 3acyIlLJIMBBIX MeCT, KOTOPEIe Beipaboranu pan
npucnocobieHuil, YMEHBIIAOIIUX HCIapeHHe
BOOBI JIUCTHAMM. JIMCTHA V PACTEHHM NYCTHIHE,
MONYIYCTHIHE M 3ACYIILIIHMBBIX cTelel oueHb MeJ-
KHe ¥ y3Kue (IIOJBIHE) UM IIOYTH OTCYTCTBYIOT
(cakcayJ), MHOTA OHH IIPEACTABJIEHEBI B BHE KO-
NYeK (KaKTychbl). 3acyX0yCcTOHYUBEIE PACTEHUSA
HMMEIOT TaK e He TONBKO KECTKUE KOXHUCThIE JH-
CThf, HO ¥ cTeOJIH, KOTOPhIE 3aeP/KUBAIOT HCIIa-
peHHne (OJIMBKOBOE JepPeBO, OJIEAHND, KOBBLIB).
Hexoropeie kcepoduThl, TaK HasbiBaeMhie agde-
MEPOHABI, OTAWYAIOTCHA CE30HHBIM CHHIKEHHEM
JKU3HeHHOM axTuBHocTH. Hanpumep, BecHOi
MJIM B TIEPHOJ JOMKAEH TIOJbIIAHRI, MAKH, OCOKH
OypHO LUBETYT M IJIOZOHOCAT. 3aCyIJINBOE BpeMs
OHH TIPOBOLAT B BHJE MOKOAIMMXCH MOA3EMHBIX

1no0eros, a HaA3eMHbIE MX YACTH IOJHOCTBIO OT- Puc. 171. Kaktyc —
MHDAKOT. pacteHie, obnapaiowee
[pyrue mpeacTABHTENH 9TOM TPYIIILI pacTe- CHIBHO Pa3BHTON

HAH HMMeT cHenHaNbHble TKAHA HWIH KJIEeTKH, BOAOSANACRIOIIEN, THANGID
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Puc. 172, JlucronagHsle aepesbs WHPOKONUCTBEHHOTO Neca

B KOTOPHIX HAKAIIMBaeTcH 3anac BoAbl. KakTycsl (puc. 171) 1 mosogau sa-
macaioT BOAY B cTebafAX, a arassl H aJI09 — B JIACTLAX.

MesoduTEI — pacTeHHA JECHOM M JIECOCTEIHOM 30H, NOYBLI KOTOPLIX
JOCTATOYHO VBIAXXHEHBLI. K HHM OTHOCATCA BCE JIMCTONAAHLIE IepeBLS
(puc. 172), KycTapHEUKH H TPABhI 3THX 30H.

JNlabopaTtopHbIK ONbIT

B Tpu niaacTHKOBEIX cTakaHa HanenTe mo 100 mMa Boas! 1 nobaBLTe B OOUH
CHHHMH KPacuTeNb, BO BTOPOA — KPAaCHBIHM, B TPeTHH — (DHOJIETOBLIH (CMech
CHHEro ¥ KpacHoro).

AKKypaTHO paspekbTe HOKHHIaMHu cTebesb ceablepes BAOJEL HAa TPH
IIOJIOCKI, KAMKAVIO U3 KOTOPEIX OMYCTHUTE B CTAKAH C PA3HLEIM KpacHTeJeM.
Yepea oguH-ABA OHS JHCTLSA CeNbIepes OKPACATCA B pPasJHYHBIE IIBETA.
O6mbacHauATe HabAOODaeMoe ABJIeHHE.

I'urpodmuTsl — pacTeHHA BJIAXXHBIX MeCT, K KOTOPBIM OTHOCATCH DHC,
CTPEJIONUCT, MXH, KAMBII, POro3, manupyc, deroaus, moHcrepa. Haunbo-
Jiee MHTEPEeCHhl Tponudeckue, obpasyloliue MaHTPOBEIE Jeca pacTeHHA-
rurpogutsl. OHKM HpouspacTalT B IpUOpe:KHBIX paitonax Uanoresnn, Uu-
auu, Hurepun, @ununnun u Tannanpa, DepHOAWYECKH 3ATOILISEMBIX
MOPCKMMHU IPUJIHABAMH.

Pacrerus takux necoB (puc. 173) npucnocobiieHsl K CylIeCTBOBAHUIO
B 30HAX MOCTOAHHBIX IPUIHABOB U OTIUBOB. OHA HMEIOT XOAYJIbHEIE KOPHH,
[HO3BOJIAIOIIME MM 3aKPeIIAThECSA Ha 3BIOKHMX, HINCTHIX IOUBAX, & TaKiKe
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Puc. 173. [lepesHs 80 BnayKHOM 3KBaTOpPHANBHOM Necy

IBIXaTelbHbIe KOPHU, Oarofaps KOTOPBIM IOJIY4YAalOT Bjary ua armocdep-
HOT'O BO3AYXAa BO BpeMA OTJIHBA.

I'mapoduTsl — BOAHBIE PACTEHHMs, 3HAUUTEILHO WM IEJUKOM IOrpy-
JKEHHBIE B BOJY (KYBIIMHKH, JIOTOCHI, PfAcKa, anoges). OueHs KpacuBoe
pacTeHue HAIMUX BOLOEMOB — Oesas KYBIIMHKA, KOTOPYIO B HApoJie Ha3bl-
BAOT BOAsSHON auaued. JIpyroil npeTymui OpecTaBUTeNb IPY/0B, 03€p U
aaBosieit — xénras KyosmKa. CaMbli jke IPeKpacHbIil BOAHBIH I1BETOK —
aoroc (puc. 174), ou pacrér e Tronsko B Erunre, Menuu u Kurae, rae cun-
TaeTCs CBAIEHHBIM, HO U y HAc B AeasTe Boaru. ¥ rugpoduros cnabo pas-
BUTA KOpHeBAasA cucTeMa M yerbuua, Co3apeBaHHe ILIOJ0B, KOTOPhIE HAITOMM-
HAIOT KOPOOOYKM MAKOB MJIM NOrPEMYINKH JJdA JeTeil, HDOMCXOAUT IOZ
BOJIOM.

BOOAA — ABUHOTHUYEC KU DAKTOP B XXU3HMU }XWBOTHbLIX. Boaa »Xu3HeH-
HO HeoOX0Ma He TOJBKO PACTeHUAM, HO H KH-
BOTHBIM. J[JIf MHOTI'MX #HMBOTHLIX 9TO cpefxa o0u-
TaHMA (KAK A8 TUOAYHBIX SKUTenel Mopei,
OKeaHOB W NPECHBIX BOAOEMORB, TaK # JJIA BOIO-
ILIABAIONIMX TITUIL), ¥ OHU HE HCIBITHIBAIOT B HeH
HEJOCTATKA.

s mogaBiasoUIero ke GOJBIIMHCTBA Ha3eM-
HBIX npejacTasuTelnei dayHsl norpebienne He06-
XOAMMOTO AJIA UX OPraHM3Ma KOJIMYecTBa BOIEI
sABJIAETCHA pobieMoii.

BosbsiuMHECTBO 06HTaTE/IeH 3aCYIIIINBEIX MECT
(IyCTBIHD, MOJYIYCTHIHE, CYXHX CTenei) cnocob- Puc. 174. Jlotoc opexo-
HBl JOCTATOYHO JMJOJNre 00XoguThcs ©0e3 BOJIEL. HOCHbIH
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Puc. 175. XKusoTHble ahpuKaHCKUX CaBaHH: @ — aHTU/IONa TONK; 6 — aHTHAONA FHY:
B — 3e6pa; 2 — 60pOAABOUHUK; & — YEPHBIH HOCOPOT

IMoagBMAKHOCTE M BEIHOCIHBOCTD [MO3BOJIAIOT UM MUTPHPOBATH HA GOJBIIHE
PaccTOAHUA B MOMCKax Bojbl. Tak BeayT cebsa oburaTenn appUKaHCKHX ca-
BaHH (puc. 175): ciaoHEBI, aHTHIONEI, 3e6phI, kupadsl. Bolee npuBLIYHEIE
JJIA HATIUX [THPOT BepOaIoE], KYJIAaHBl, CAUIraKkK TOMKe COBEpPIIannT 60J1b-
IIHe IePeXoAbl B MTOMCKAX BOJEI.

Kpome Murpanumii ;KMBOTHBIE 3aCYIIJIMBEIX MECT BHIDabOTAIN H ADYrHe
IIPUCTIOCOOJIEHUA NS Peryaanuu BogHoro 6ananca. Hanpumep, sKupossie
OTJIO}KEHHS y Bepbaiona B ropbax, y IpLIBYHOB IO KOXeil, Vv HACeKOMBIX B
JKMPOBOH TKaHH IO3BOJIAKT MOJYYaTh BOAY XMMHUYECKHUM crocoboM ¢ 1mo-
MOWIBIO OKMCIeHHus yxupa. ['yeraa mepcers Bepbiioga Xopouio 3ailuimaeT
€ro OT XO0JIOla W ¥Kaphl, OH HENIPUXOTIUB, OLET COJOHOBATYIO M COJEHYIO
BOAY, IPUYEM 3a OZJMH Pa3 MOKET BRIIUATH 10 57 JUTPOB.

S a— — — MHorue obHATATENH 3ACYILIABBIX

B crenyiomem naparpade Bbl y3Ha- MeCT BeJyT HOYHOHW 00pas XKHU3HH,
€Te O [ADPYTHX BaXXHBIX NPHPOSHBIX usberasa TemM caMEIM IIEPETrPEBAa U H3-
thaxkropax — o0 cCOTAX W TOYBAX OBITOYHOIO MCIAPEHUS BOJLI, 8 HEKO-
M HMX 3HAYEHHH B JKU3HH pacTeHHH TOpBIE, HAIPDHMED CYPKH, MOTYT BIA-
H ¥KHBOTHBIX. > JIATH B JIETHIO CHAYKY.

—256 Mnasa lil




P Kak NPOMCXOZMT KPYroBOPOT BO/bI B NPUPOAE

p uTOBOgfA — KONbIBeNb XXH3HM K cpena OBUTAHMUA MHOTUX XKMBbIX OpraHvamosB

} 4TO BOAA SBNAETCA OCHOBOW BUOXHMUUECKIMX NPOLECCOB M BAXKHEMLLIMM yyacT-
HUKOM cO3faHua BruoreoLeHo30B

P 4TO BOAA — BaKHEHLWHIA PErynaTop Knumara 3emnm n abUoTHIecKuit hakTop
B )KM3HU PACTEHHH U IKUBOTHbIX

p OOBACHMTL, YTO TaKoe rMAPONM3 M NOKa3aTh ero ponb B 0BMeHe BeliecTs
U 3HEepruu

} partb onpefeneHua NNaHKTOHa, HEeKTOHA M 6EHTOCB., NPUBECTH UX NPUMEPDI

) pacckasatb, KaKuMe pacTeHWs Ha3blBaKOTCA KceporuTaMu, Me30HTaMH, rv-
rpohrTaM1 1 rUAPOGHUTAMH, NPUBECTU WX NPUMEpPDI

-3 nepeyucrsivTe OCHOBHbIE npucnocoﬁnennﬂ paCTEI-II‘lﬁ U XKHMBOTHbBIX ONA perynsa-
uuM BogHoro Banarca

© BouinonHuTe 3agaHus

1. Jlafite xapaKTepUCTUKY M3BECTHbIX BaM TUNOB KPYroBOPOTOB BOAbI B NpH-
poae.
2. PacckaXxute O ponu BOAbl B BO3HUKHOBEHWMM >KM3HW Ha HalLeW nnaHete.

Bcnomuute ocHoBHbie nonoxexus Teopun A. . OnapuHa o nporcxoxaeHmuu
>KM3HU Ha 3emne,

3. Hasosure n3secTHbie BaM rpynnbl OKeaHUYECKHX XMBbIX OPraHW3MOB, NpUBe-
AuTE NPUMEPb! X NPEACTaBUTENEH, ONULIMTE MX OCOBEHHOCTH.

4. Mepeuncnure BUOXHMUYECKHE NPOLIECCHI, B KOTOPbIX y4acTeyeT Boja.

5. Cdropmynupyiite, 4to Takoe rurpocuTsbl, rHAPOGHTLI, KCepoduTbl U Me3o-
chuTbI.

|. Bona u chopmuposatue buoreoueHosos. *. Boga u knumar Ha nnanerte. . Boaa
B XKWU3HM XMBOTHbIX. . CkNepocuTbl U 3cheMeporabl: XapaKTepHbie 0COBEHHOCTH
AaHHbIX rpynn pacTeHui.
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§ 30. ConéHoctb 1 nousa
Kak abuoTuueckue hakTopbl

== 2

1. BcnomuuTe, B Kakux npoLeccax y4acTByioT COsu.
2. ObbsicHUTe, KaKue NoYBbl Ha3blBAIOT MNIOAOPOAHDIMA.
3. HasoswuTe rnasHbie THnbl noys Poccum.

S

\
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CONU U UX PONb B YXM3HU PACTEHUM U XKXUBOTHbIX. Coma — BasxHel-
muit GaKTOp HEXWBOW NPHPOABI, OT KOTOPOTO BaBHCHT CyHIeCTBOBaHUE
KJIeTOK, TKRaHeH 1 iioboro xXuBoro opraiusMa. Bel yike 3Haere, 9TO pacTBoO-
pUMEIe COJTM, 06pa3sOBAHHBIE CUJIbLHBIM OCHOBAHMEM M c1aboi KHCIOTOM
Ay cs1aboi KUCI0TOH ¥ CHIBHLIM OCHOBAHMEM, THIPOIU3YIOTCH, 00yC/I0B-
JIMBAsf TeM CAMBIM KHCJIVIO HJIHU IIeJIOYHYIO Cpely PACTBOPAa, 4TO HMeeT He-
MaJIOBaXKHOE 3HAYEHHUE B JKU3HU OPTaHU3MOB.

Kpome 2T0ro, MHOTHE COJIH HTDAIOT PA3JIMYHYIO POJb B XKHIKHX CPelax
UIH CKEJIeTHBIX 00pA30BAHHMAX JKMBOTHhIX. HampmmMep, miasMa KDPOBH

MJIEKOIUTAINKUX, KaK BhI 3HaeTe,
s/ )Y HanoMHMM: colm — 9TO CJIOMKHBIE coxepxuT 0,9% xnopuaa HaTpusA

BEINECTEE, COCTOAIIME UB HOHOB Me- NaCl, xoTophlil JKH3HEHHO HE0OXO0-

ranna (AMMOHHMA) ¥ KHCIOTHOTO aum opranusmam. IToaromy KombIT-

ST, HEIE YXHBOTHBIE IPHXOAAT K COJIOH-

IaM ¥ CIH3BIBAIT BBICTYIHBIIYIO

Ha HAX coJib. Bes 3Toil CoM HEeBO3-
MOJKHA JKH3Hb ;KUBOTHEIX W yejoBerka: B kpou NaCl cospaér ocmoruyue-
CKYIO CpeAy, He0OXOAUMYIO JIJIA cyllecTBOBaHNA (DOPMEHHBIX dJIEMEHTOB, B
MBIIIDAax obycaoBauBaeT cnocofHOCTE K BO3OYAUMOCTH, B Keayakre obpa-
3VeT CONITHYI0 KUCIOoTY, 663 KOTOPOH HeBO3MOIKHO IepeBapUBaHUe ITHINH,

Kap6onar kansnus CaCO; — HepacTBOpHMAasi B BOJE COJib, M3 KOTOPOH
CcO3aHbI PAKOBMHBI M CKEJIEThHI MHOTIOYMCJEHHBIX MOPCKHX ¥ HBOTHBIX
(MOLTIOCKOB, KpaboB, KOPAJJIOBEIX IIOJUIIOB, IPOCTENINNX).

Kopasunossie nonunsl (puc. 176) — :KUBOTHBIE, KOTOPBIE B OCHOBHOM KU~
BYT KOJOHUAMU. MCrIoL3y i pPACTBOPEHHBIN B MOPCKO# Bojie KAPOOHAT KaJib-
LIHA, OHK (GOPMHEPYIOT U3BECTKOBBIH CKeJleT. 3a MHOTHE ThHICAYEIeTHS OCTaT-
KU 9THX CKeJIeTOB 00pa30BaJii HeJIbie TOPbl, BePIIHHLI KOTOPBIX NPAYYTCH
IO/ CAMOH TIOBEPXHOCTLIO BOALI, — 5T0 pH(el. HHOrAa prdbl BO3BBIIIAIOTCA
HaJ BOJHAMH U CTAHOBATCH OCTPOBAMH — 3TO ATOJLJIbI, KOTOPEIE YaCTO HMe-
10T (hOpMY DPA3OPBAHHOTO KOJbIA, OKPYKAIOIEro MeJKOBOAHBLIN 3aJIHB —
naryny. Bee Kopasiossie pud)bl HAXOAATCA B TEILILIX MOPSAX ¢ PABHOMEPHOH
reMrepaTypoii. M366ITOK cBETA, MBBECTHAKA CO3/AET OIaronpuATHLIE YCI0-
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Puc. 176. PaanuuHbie BUAbl KOPaNOBbIX NONMMOR

BUSA JJIA X pocTa ¥ pasBuTus. Kpome aro/uioB BcTpeuyaeTes ¥ Apyroit BUA
KOPaJIJIOBBIX COOPY:KeHuR — Gapbepabie pudsl. Bosabmoit Bapsepuniit pud
y 6eperos Ascrpanuu fBISETCH KPYNHEHIIAM KOPAJJIOBEIM 00pa3oBaHUEM
B mupe. launa ero gocturaer 2000 kM, a nuomangbs — okoao 25 000 kM2,
Bcé 9T0 orpoMHOe IPOCTPAHCTBO YCEAHO HEMCIMCAUMBIM KOJMYECTBOM DH-

(OB, OCTDOBKOB U MeJIeli.

PakoBuHBl NpoCTEHIINX M HEGOABIIMX MOJLIIOCKOB M PAKOOODA3HBIX,
CKAIJIMBAsICh NOCJe I'H0eIn CRBOMX X03546B HA Ae MOPei, 3a JIeCATKH | COT-
HY MHUJJIMOHOB JIET 00pa3oBaJiy MOIIHEIE IJIACTHI H3BECTHAKOB. Y3 kapbo-
HaTa KaJbIUA NOCTPOEHEB! PAKOBMHEI (puc. 177) He TONBLKO MOPCKHUX, HO K

TIPEeCHOBOAHBIX (mepioBuna, Oessybka), ¥ cy-
XONYTHBLIX (BUHOIDAJHAA YJIMTKA) MOJIIOCKOB,
HHrTepecHo OTMETHTE, UTO APAroNeHHBIH KeM-
9yT B CBOeli ocHOBe 06pa3oBad KapboHATOM Kalb-
nusa. Korma Mexay CTBODOK paKOBHHBI MOJ-
JIOCKA, KOTOPHIH TaK M HA3BIBAETCA — IKeM-
gyskHEMNAa (puc. 178), nmonagaer mecumHKa, OHA
HauMHAeT 00BOJIAKMBATHLCHA CIOAMM MepeuBYa-
TOTO HepPJaMyTpa, BBIAEJAEMOro MaHTHEeH MOJI-
mocka. Cion HaKIa[BLIBAIOTCS APYr HA ApPYyTa, ¥
B peayabTaTe (DOPMHEDYETCS MKeMIyT.

M3 xapborara xanenusa o6pazoBaHa CKODIIY-
na AUl OTHI, Yepenax, KPOKOIAUIORB.

Uz ¢ochara xampuma Cay(PO,), mocrpoen
CKeJIeT Ha3eMHBIX >KHBOTHBIX, COCTABJIAIOIINX
OILIOPY AJIA MATKHUX TKaHell, Macca KOTOPEIX B Jie-
CATHKH Pas NpeBbIIIaeT Maccy caMoi ornopsl. A us
pasHOBHAHOCTH (hocdhaTa KANBIMA — AalaTHTA

Puc. 177. B ocHose
PaKOBUH MONMOCKOB
nexut kapboHaT Kansuus
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Cay(PO,);OH cosxana camasa TBEDAAsA TKaHb Tejld MJECKONHTAIOMUX —
amauk 3y60B. ITo TBEpOOCTH OHA M/IEHTHUYHA KBApIy, ONHAKO MCIOJIb30BA~
HUe TUIIH, COJIePRalei KICIOThl, MOKeT IPABECTH K TOMY, YTO KaTHOHBI
BOJIOPO/Ia HAYHYT BHITECHATH U3 ANATHATA MOHBI KaJIbIHA;

Cay(PO,),0H + 4H* —> 5Ca?* + 8HPO}~ + H,0.

dochar KadbOusa U XJIOPHU] HATPUA IPUHALIEKAT K CPeIHUM, VI HOP-
MadbHBIM, coinfiM. He MeHbIliee 3HaYeHHE B JKM3HHW OPTAHU3MOB HI'DAIOT
¥ KHCJBIE COMH — IPOAYKTHE HEIONHOTO 3aMeleHus aTOMOB BOAOPOAA
Ha MeTa/sJl B MOJIeKyJe KHcaoTsl. Hampumep, ruapoxapboHar HaTpus
NaHCO,;, ruzgpodochar marpus Na,HPO,, purugpotocdar HATPHA
NaH,PO, nozsonsoT NOAAEPIKUBATH KHCJIOTHO-IIeJIouHOH OajlaHc Kum-
KHUX Cpej OpraHu3Ma, B IE€PBYIO 0Uepeb KPOBH.

V pacrenuii of6pasoBaHue B IIOUYBe TAKOH KMCIOW COJHM, KAK JAUIU/PO-
kapbOHAT KaJablHs, NO3BOJAAET OCYIIECTBIATH MHHEPAJIBHOE NHUTAHME.
ITox peficTBAeM KATHOHOB BOAOPOJAA B KHCJBLIX IOYBAX HEPACTBOPHUMBIN
KapboHAT KaJbIAA IPEBPAIAeTCHA B PACTBOPUMBIH!

Cay(PO,), —» Ca(H,PO,),,
KOTOpBI# crioco0eH JUCCOMMUPOBATE HA HOHBI:
Ca(H,PO,), = Ca?* + 2H,POj

H IIOCTYIIATH B KJIETKH pACTeHHH.

TlouBsl, copepaxanne N36LITOYHOS KOJIHIECTBO COJIeH (3aCONEHHbIe 109~
Bbl), HeOIATONPUATHEL A7 GonbinuHCTBA pacTeruil. Taxue NOYBEI Xapak-
TepHBI IJI1 MOPCKHX NMobepe:xuil, CyXHuX cTenei, IyCTEIHDL U MOJyNYyCThIHb.
Ha HUX mpomM3pacTaloT raJodUTE — PacTeHHd, NpucnocobieHHbIe K Ta-
KHM 9KCTPEeMaJbHLIM YCJI0BUAAM: COJIAHKH, CAKCAYJIbI, [IOJILIHK, TAMAPHUCK,
MaHT'POBEIE.

NMOYBA U EE COCTAB. @aKTOpPOM, KOTOPBIM CBA3BLIBAET MKUBYIO U HEXKUBYIO
IPUPOAY ¥ 3HAYMUTENLHO BIUAET HA MKA3HEeAeATEeJIbHOCTh B II€PBYIO OUepeab
OpPraHM3MOB CYIIH, ABJAETCH [TOYBA.

Tousa — aTo ocoboe NpHPOAHOE 0Dpa3oBa-
BHe, chopMupoBaBIIeeca M3 MOBEPXHOCTHBIX
CJIOEB TFOPHBIX TOPOZA IOJ BO3ACHCTBHEM MM-
KPOOPTAHWU3MOB, DACTEHHH, KMBOTHBIX, KJIH-
MaTa ¥ BOABI.

IIpouecc o6pasoBaHusl IIOYB IPOMCXOAUT TAK.
Ha rospix cKajax IMOCEeJIAITCA MHKDPOOPraHH3-
MBI, MCHOJb3YIOIIHE I XH3HEeAeATeJIbHOCTH
VIJIEKMCHIBIA Ta3, BOAY M arMocdepHbIA asor,

Puc. 179. Arens — oauH
U3 BHAOB NMLIAHHHKE
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a Take MHHepaJbHbIe COefHHEHUA ropHo mopoasl. O6paaylomuecs B pe-
3yJBTATE WX KU3HEAeATeILHOCTH OPraHWYeCKHe KUCJIOThI B Ipyrue Bele-
CTBa paspyInaioT rOpHLIE MOPOALI ¥ H3MEHAIOT HX XMMHAYecKu# cocras. Jla-
JIee TaM MOCeIAI0TCSA HU3IIHe PACTeHHA — JHIIaWHAKH, HEIPHXOTINBLIE K
BOJE ¥ NMUILe, 3aTeM MXH M, HAKOHEIl, BhICIINE PACTEeHH s, KOTOPbIe BMECTe
¢ XKUBOTHBIMH OKOHYATEJIbLHO 3aBePIIAIOT IIPoIlecc NouBoobpa3oBaHuA.

Puc. 180. MouseHHble OpraHKsMbl: @ — AONAEBbIE YepBH; 6§ — Kpo-
Tbi; 8 — MypaBbH; 2 — MYKH; 0 — NoYBEHHbIE BaKTepHH; € — MenKue
HaceKoOMBbIe, KNeLlu
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Puc. 181. A. T. Beneuunaros. Ha nawHe, Becra. 71822,

ITousa cocTouT H3 TBEPAOI, KUAKOIL, ra3000pa3HOi M KHUBOK TaCTeE.

Teépnas wacTs (aro ot 80 no 98% nouBeHHOH MACCHI) COCTOUT U3 TTECKA,
IJIAHBL, AIACTEIX 9a4CTHII, OCTABIIMXCH OT HCXOAHOM ropHOoi nopoasi. Coor-
HOIIIEHHWE 3THX YACTHUIL XaPaKTEePHU3yeT MeXaHUJEeCKH COCTARB ITOYBHI.

Muarasa gacte noussl (40—60% ), KoTopas Tak M HASBLIBAETCA — I10Y-
BEHHBIN PACTBOP, COCTOUT M3 BOJBI C PACTBOPEHHBIMYU B Hell OPraHH4ecKu-
MH 1 MMHEDAJBHBIMH COeTHHEHHAMH.

l'asoobpasnas 9acTe — 3TO BO3JYX, KOTODPHIH 3aOIHAET MOPHI MEXKIY
komoukamu 11ouBel. [lo cpaBHeHHIO ¢ aTMOChEPHBIM BO3AYXOM B IIOYBEH-
HOM COAepXXHUTCHA OOJbIIe YIVIEKMCJIOTO Ir'asda, a TakKe IPHCYTCTBYeT MeTaH

Puc. 182, Bacunun
Bacunbeeny Jokyyaes

262

H IpyTrHe JIeTy4He OpraiudecKHe CoOeIuHeHn .

K oprammsmam, HaceJSIOIIHM IOYBY, OTHO-
CATCA MHKDOOPraHM3MEl, IIpoCcTedinue, JUmaii-
HUKH (puc. 179), rpubsl, BOgopocan, UBYIIHE B
Hel Oecrno3BOHOYHEBIE (YePBHM, MOJLIIOCKH, HACE-
KOMBIE€ ¥ UX JUYHHKH) U DOIOIIHe MO3BOHOUYHEIE
(XpoTHI, CenbImy, rpeI3yHEl; pue. 180).

IlouBa cBsizeiBaerT aGmoTHYecKue (GaKTOpEHI,
BIHAIOIINAE Ha KUBbIe OPraHU3MEI, B €IHHYIO CH-
cremy. Tax, oT TeMuOepaTyphsl 3aBHCHT COAEpixa-
HHe BOIOEI B IIOYBe, 4 CJeJOBaATeNBHO, H THII pac-
TATeJbHOCTH. OT THIIA pacTUTeJNBHOCTH 3aBHUCHT
U BUJIOBOHM COCTAB IHTAIOIIUXCH €10 PACTHTENb-
HOAODHBIX ¥HUBOTHHRIX, KOTOPBIMH B CBOK ouepenb
HKOpMHATCH Ol'lpEJIe.TIéHHBIe XHIIHUKHA.
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C nmomomibio MOYBEI — Ba)KHe#Iero KoMnoHeHTa 6uocheprr — peanu-
BYIOTCS CBfI3H YKMBBIX OPraHHU3MOB ¢ JuTocdepoii, ruapochepoit u aTMoc-
¢epoit. Hampumep, KIyOEHBKOBBIE
faKTepuM, KUBYIIHEe Ha KOpHAX 6o- Briizer B nOJIe TPABKA —
OOBBIX PACTEHMI, CBA3LIBAIOT aTMOC- BripacTer 1 K0JIOC,
(epHBIH azor, T. €. NPEBPAI]AIOT ero Craser ners, pAAATECH
M3 IIPOCTOTO BEI[eCTBA B COeJUHEHUA
¥ 3aIyCKalT TeM CAMBIM KPYroBO-
poT asora B mpHpoje. AHAJIOTUYHO,
obpasyoimascsa IIpy I'posax a3oTHaA
KHCJI0TA B BHAe caabblX pPacCTBOPOB
ONATHL-TAKH MOCTYIIAET B IIOYBY,
BKJIIOYASCH B 9TOT KPYyrOBOPOT.

Barkneiinee CBOMCTBO NOYBBI —
aro muogopoaue (puc. 181), cmocobGrocTs ofecnedymBaTL PACTeHHS ITH-
TaTeIbHBIMH BENIECTBAMHM M BOJOI, a TaKMXe YCIOBHAMH IJid 3KHU3HE-
AeATeNbHOCTH. BriepBhie TEDMHUHEI «[I0YBa» U ¢«IJIOJA0POAE» BBEJ B HAYKY
BEIIAKOIIANCH PYCCKHI €CTEeCTBOMC-

B gonorsie THAHH.

B3abiecTAT HAII CEPII 3J1ECH,
3a3BeHAT 31eCh KOChI;
Cnapnox BygeT oTneEIX
Ha cronax Taménsix!
A. Koasyos

neitaTens B. B. Jokyudes (1846— B cnemywomem mnaparpade Oyaer pV—
1903; puc. 182), OCHOBOIIOJOMKHUK pacckasaHo o (opmax ssammogeiicT-
HAaYKH 0 IOYBaxX — NO4YBOBEACHHA. BUA JKHBEIX OPraHH3MOB B IIDHpOZE.

>

) KakoBa poO/ib CONEH B XXM3HK PACTEHMH W XKMBOTHbBIX

b YTO Taxoe NoYsBa U Kakos eé coctae
b KaKWe OpraHM3mbl HacenaloT NoYsy

} 4YTO BaXKHEHLUEEe CBOMCTBO NOYBbI — 3TO NNOAOPOAHE

]

»} pacckKasaTtb, KaKkve BellecTtBa Ha3blBaloTCA CONAMHM W Ha KaKWe rpynnbl OHU
OenAaTca No CBOeMy cocTasy

} NEPeYUCIuTb COMW, U3 KOTOPbIX (DOPMHPYIOTCH KOpannoBble pudbl, pakoBu-
Hbl MONIKOCKOB, CKENeT M 3Manb 3yDoB MAeKONUTAOWMX

) OBBACHUTB, UTO TaKOe NoyBa U Kak oHa obpaayercs

b oOnucatb B3aMMOAEHCTBHE OpraH3moB, Hacensanuwux no4ysy

BoinonHure 3agaHus

1. O6bAcHMTE, NOHEMY HYXKHO cOBAAATE KHCAOTHO-LLEN0UYHON BanaHc KHUAKHX
cpea opraHuama. Kakue conu atomy cnocobcrsyior?
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2. Pacckaxkure, Kak OCyLLEeCTBNAETCA MUHEPaNbHOE NUTaHWe PacTeHM.

3. MpoaHanuaupyiite, NnoyeMy NoYBa ABASETCH BAXKHEHLLUM KOMMNOHEHTOM BHo-
chepbl U Kak C e NoMOLLbIO NPOUCXOANT B3aMMOCEBSA3b XKMBbIX OPraHH3MOB C
ruapoccepoi u atmoctepoi. [Npuseante npumepsi.

y = - 7S ._,-nﬂ‘ju - oyt - ._:

Conu B XKM3HU PacTeHWI M >KMBOTHbIX. . CBA3b NOYBbI, YXMBOTO U HEXMBOTO
mupa. -. XKnu3Hb 1 HayuyHas gestenbHocts B. B. [lokyuaesa. /. 3aconéHHbie noussl
M pacTeHuA-ranodmuTbl.

§ 3 1 buoTtHueckue q)axropu

JakTe KpaTKyiO XapaKTepUCTUKY XKMBOTHBIM — XMULLHWKAM W Napa3uTam.
.. BcnomHuTe, kakue pacTeHUs-napasuTbl Bbl BCTPEYanu B npupoje.

B3IAUMOLAENCTBME OPTAHM3IMOB B NPUPO/E. B mo6om 6HOmeHO3E €CTh
MEeXAaHW3MBbl, BJHAIOIINAE HA JKH3HEAEATEIbHOCTD APYT Apyra.

Bnomecnne q:mrropu 9TO BCEBO3MOXKHBIE (DOPMBI BAUAHUSA KU~
BBIX OPraHM3MOB ADYT Ha Ipyra u Ha cpefy obuTagu4.

B npupose Mexy KMBBIMH OPraHM3MAaMHM CYIIECTBYIOT DA3HEIE THIIEI
B3aWMOJeHCTBHI.

Kommencamusm (or 2am. commensalis — corpanesnuk) — dopma cy-
LIeCTBOBAHUSA OPraHM3MOB [IBYX BHJOB, IPH KOTOPOM OPraHHM3Mbl OIHOTO
BH/Ia U3BJIEKAIOT II0JIL3Y, He HAHOCA Bpejia OpraHusMam Apyroro suza. Ha-
npumep, peidbi-npuiaunas! (puc. 183) IPEKPEMIAIOTCA K KPYIHLIM DhI-
f6aM, MOPCKHMM YepenaxaM M KHTaM, He TOJbKO MCHOJb3Y# MX KaK TpaHC-
IIOPTHOE CPEJICTBO [Jif TEepeABUyKeHHuA Ha 00/b-
IIIHe PACCTOAHMSA, HO M IHUTASCH OCTATKAMHM HX
TIHIIH,

Hexroropsie MeJik#e KOPaJJIOBhle PHIOKH HAXO-
Aar cebe yberxuIne Mexay KIVIAMHE OIYIaJIbia-
MH axKTHHWH, Tejno pLIOOK MOKPBITO 3aNTUTHONI
CJIMBBIO, KOTOPAA MPEefOXPAHAET OT ONACHBIX IIPU-
KOCHOBEHHH, TO3TOMY OHH MOTYT CIOKOMHO IpsA-

Puc. 183. Puiba-npu- TATBCA B 3TOM HAJEXKHOM yOeXKHINe M TMUTATHCA
fnunana co CBOMM OCTATKAMHM €Jbl X03AWHA. AHAJIOTHYHO IPAIYTCH
XO3AUHOM — aKyNOH 110/ KOJIOKOJIOM MeAy3 MaJlbK! CTABPH/IEL.
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Hexotopsle nTunEl B caBanHax Adpuxu Ha-
XonaT cebe KOPM Ha IIKypax GeremMoToB, HOCOPO-
ros (puc. 184), OyiiBo/10B, COOKONHO pasryIHuBas
[0 UX CIIMHAM W CKJEBLIBAs HA30MIHBEIX Hace-
KOMBIX.

Kpacuseifimme w3 [BeTroB — OpxXuaen
(puc. 185) — sapkuil npuMep KOMMEHCAIU3MA.
Onu oTHOCATCH K IPyIIe PACTeHUI, KOTOpEIe Ha-
3BIBAIOTCHA BUH(HUTAMH, T. €. HEe AMEIOIIUMH CBH-
31 ¢ nouBoi. lIpUKpenaAwTCA K CTBOJAM WJIH
BETBAM JEPEBLEB, a4 MHUTATEJNLHBIE BeIlecTBa
yJIaBJIMBAIOT IPAMO M3 Bo3ayxa. Pacryr snudu-
Thl O4E€Hb MeJAJeHHO, U OBIBAET, UTO HIAMIHOMY
IIBETKY CTOJIBKO Ke JIET, CKOJIbKO MOry4eMy je-
peBy, Ha KOTOpoM OH »XuBéT. KpoMme opxuzgei K
aMH(MUTAM OTHOCATCH HEKOTOPLIE NATOPOTHUKH
U KaKTyCHI,

Myryamuam (or aam. mutuus — oboroz-
HBIN) — B3aWUMOBBITO/[HAA CBA3H MEM/IY OPraHus-
MaMH PasHBIX BHJIOB, IIPH KOTOPOH OHM MHOIZA
JajKe He MOIYT CcyIoecTBOBaTh Apyr 6ea apyra.
Hawubosiee sipkuii npuMep TakOro COCYIIECTBOBA-
HHS — TeCHasdA acCOUMALMA KODHS DACTEeHHS U

Puc. 184. Mruupl,
CKNEBLIBAIOLME HACEKO-
MbIX Ha KOXe Hocopora

Puc. 185. Opxupen

rpuba, HazkIBAEMAH MUKOPU30#. 34 CUET MUKODU3EI DACTEHUE YEEJIHUHBALT
BCACHIBAIOIIYIO TOBEPXHOCTh. I'pubul yryuinaoT cEabyKeHre BEICIIUX pacTe-
HUN BOAOM, BATAMMHAMM, CTUMYJIHPYIOIINME POCT KOpHEH, pasiaraior Be-
IecTBa, IePeBOAs X B JOCTYNHYIO AJA pacTeHHi dopmy. B cBolo ouepess
pacTeHns oDecrieYWBalOT PO PACTBOPHUMBIMH YIVIEBOJAMH, 34 CUET KOTO-
PEIX JKHBYT H BOJOPOCJIH, WIPAaOIIUe POJb JINCTHEB, H I'PUOBI, AMeEIOIIue
(yarnuio KopHeil. B3aWMOBLITOAHOE COMUTENBCTRO Habonaeres y 6060-

BBIX DACTEHHUH C KIyOeHBKOBBIMHE 0aKTepPAAMHY.

HHTepecer MyTyanu3M y IBETKOBBEIX PACTEHHI H ONBLIAKIINAX UX HACE-

KOMBIX MJIM IITHI]: IIIMEJIeA B KJIeBepa, TPomude-
CKHX I[BETKOBEIX PAcTeHHIl ¥ KoJubpH u T. X.
B skenyake y KPpYIHOIO poraToro ckora (Kopos,
OyHMBOJIOB) CYIIECTBYIOT, KAK Bhl NOMHHUTE, MH-
KpoOBI, MOMOraIiue UM IIepeBapUBaTh IeJLI0-
JI03y pacTHTenbHOM mummu. IlonesHbsle MUKPOOBI
JKUBYT ¥ B KMIIEYHOM TPAKTE YEJIOBEKA, UX He-
JAOCTATOK IPHBOLHUT K O4YeHE cepheésHoMY 3aboie-
BAHUI — AACOAKTEPHO3Y.

KnaccumuecKMM IPAMEPOM MYTyaln3Ma SBJIA-
eTcs COOPYIKECTBO ABYX MOPCKMX 3KHBOTHBIX —
paka-oTimieJIbHAKA U akTuHEuM (puc. 186). Pak

Makpomup
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Puc. 186. Axtunusn,
CHASLWAA HA PaKOBHHE
paKa-oTlenbHHUKa
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HAXOAUT MYCTYI0 PAKOBHHY MOJUIIOCKA, IPAYET B HEE TeJIO U BhICTABIACT
HAPYKY CHJIbHBIE KJEeIHH U rojioBy. CTouT Kakoi-Hubyas phibKe HEOCTO-
POHO NPHOIMBUTLCHA, U OHA TYT e CTAHOBUTCHA A00bIY9eil paxa. IlepenBu-
rasick Mo AHY, OH TACKAeT CBO! JOMHUK Ha CIIUHE B OY€Hb YaCTO BMECTe C Ha-
eagHHUINEH — akTrHHeH. [IpucTpouB Ha PAKOBHHY AKTUHHIO, PAK II0OJy4YaeT
Ha/8/KHOTO 3alIUTHUKA, A AKTHHUSA, JACTO MEHAHA MeCTO ¥ HUTeIbCTBa, 00e-
crieunBaeT ceba GoraToi 1o6bIYell 1 KOPMUTCA OCTATKAMMU MUIIH paKa.

W KOMMEHCAIM3M, U MyTyaJusM ABIAKTCA (GopmaMu cumOmosa (or
zpeu. symbiosis — COMXHTEJIBCTBO) — TECHOTO COCYILIECTBOBAHMSA Pa3HBIX
BHIOB.

MAPA3UTU3M, XMILUHUYECTBO U KOHKYPEHLUWA. Ecau BHIIEOIUCAHHEIE
(opMBl cocyliecTBOBaHHA 0e3pasim4yHbl WM BBEIFOJHBI OPraHM3MaM, TO
JUIS TAPA3UTHU3Ma M XMI[HUYECTBA XapaKTepeH COBCeM APYro# T B3au-
moorHomenuit. [apasuTuam (or zpev. parasites — Haxne6HUK) — (popma
B3aMMOOTHOINEHUI OPTaHU3MOB, KOTHA OJHH M3 HUX CYIEeCTBYeT 3a CUeT
npyroro. IlepBbiii HaseIBaeTCs NMApPa3uTOM, & BTOPOM X03AMHOM. XO3AMH
OpejocTaBiIgeT NAPA3UTY «H CTOJ W JIO0M», T. €. IHTATeJbHEIe BelllecTBa U
cpeny oburasus. fBirenne napasuTusMa MHOrooopasHo. O6EIYHO nmapasu-
TOB JEJIAT HA ABE IPYNNLI: 9KTONAPA3SHTLI X DHIOIAPA3HUTEI,

JKTONMAPAaBHUTEI }KUBYT HA IOBEPXHOCTH TeJia X03AWHA.

K pacTeHMAM-3KTONAPA3UTAM OTHOCATCH, HAIIPUMED, OMeJia, [IapasuTUpy-
J0IIasd Ha HEKOTOPhIX JIMCTBEHHBIX [EPEBbAX B yMEDPeHHO! 30He; 3apasuxa,
MPAKPEILIAIIASACA K KOPHAM PDACTEHNH; TOBUIMKA; O0JBIIWHCTBO TPOIKYe-
cKuX juaH. B ¢BOIO ouepess, Ha IMAHAX [IAPABUTHPYET CAMBIN 9K30THIECKUHI
IPeACTABUTENb PACTEHMH-3KTONAPAa3ATOB — pad-
esusi. Y Heé camblil KDYIIHBIA I[BETOK Ha 3emJe,
JOCTATAIOIHNII B auaMerpe 1 M H BecALIH# 0
15 kr. ¥ pacreHHii-IAPASHTOB OTCYTCTBYIOT HEKO-
Topele opradsl. Tak, y To# ke paddresunn, paBHo
KaK ¥ y Hamel noBuaukKs (puc. 187), Her 3esiéHbIx
JIMCTBEB, [TOYTH UCYe3JIH KOPHH,

W HUBOTHBIE-OKTONAPA3HTEI — 9TO HEKOTOPHLIE
HaceKkoMble (BmiH, 61oxu; puc. 188), knemu, pa-
KoobGpaszabele. Ocobyo rpynny COCTABIAIT HPH-
MHTHBHBIE I'PUOLI, KOTODBIE BBISBIBAIOT IpUbKO-
Bhle 3aboneBaHus (HanpuMep, CTPHUTYINUHA JIK-
mai u Apyrue GopMbel MEKO30B).

DHI0Mapas!uTHl JKUBYT BHYTDPH TeJa X03AHHA,

Cpean mapasuTOB BBICIIMX PacTeHHil npeob-
JAaaoT BHPYCHI, DAKTEDHM M HH3IIME T'DHOLL.
OHH MOTYT CTaTh NPHIUHON TakHX OojesHeii,
Puc. 187. Mosnnuka Kag My4YHHCTA# poca, mapiia, cepad THHIb, (hu-
HO N TodTOpAa, rOJOBH.
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Muorue 601351 BBI3EIBAIOTCA MHOTOYNCIIEH-
HBIMH BUpycaM¥, 0aKTepHAMH, NPOCTEHIINMH,
[IAPA3UTHYECKUMH UYePBAMHK M APDYTHMH Opra-
HHA3MAaMH.

Hawunbosiee u3BecTHEI YepBH-IAPa3uTHI, 06HTA-
IOIIMe BHYTPH TeJla X03AWHA, — IeJIJbMHUHTEL. WX
H3y4YaeT cHelHaJbHBEIA pasgen OMoOJOrHHM —
TeJILMHHTOJIOTUA, OCHOBONOJOMHNKOM KOTODOH
asnserca K. H. Ckpsoun (1878—1972).

YepBHu-nmapasuThl: acKapuaa, OCTPHIA, OBI-
YHil ¥ CBMHOH LleNeHb, 3XMHOKOKK M Jpyrae —
NPeKPACHO IPHCHOCOOIEeHB! K CYIIEeCTBOBAHMIO.
Y HEX OTCYTCTBYIOT MM cjabo pasBUThI ITH-
ojeBapuTesbHas, ALIXaTenbHAfA, KPOBEHOCHAHA
CHCTeMBI. 3aTO CHJIBHO PasBUThI NOKPOBBI, I10-
BBOJIAIONINE CYIIECTBOBATE B Cpe/e MUINeBapH-
TEJIBHBIX COKOB XO3fMHA, W II0JIOBASA CHCTEMA Puc. 188. Bows (a) u
(ranpuMep, caMKa acKapUALl OTKJIALIBAET 10 6noxa (6)

200 TeICAY AWM B IeHb), & TAK:Ke HeJbli PAJL Ipu-
crocobyieHHH I8 TOro, 4Tobbl yAepRUBATHLCH
B TeJle X03AWHA (IPACOCKH, KPIOYKH H T. 1I.).

3a c4éT napasuTH3Ma HEKOTODLIE OCHI MPOABIAIOT 3a60TY O IIOTOMCTBE.
Tax, oru napanusyor K069y (IyceHHILY), 3aTACKHBAIOT B HOPKY M OTKJIa-
ABIBAIOT B Heé Alno. Beulynuemascs JHYHHKA HaZOATO obecneuena mHTa-
HueM. OTTpeizad OT NapaJH30BAHHOH, HO JKHBOH I'YCEHHIBI IO KYCO4YKY,
OHA pa3BHBAETCSH U PACTET.

WnTepecen napasuTusM y KYKYIIKH, KOTOPAS NOAKJIAABIBAET CBOH AH1a
B I'HE3/1a APYTHX OTHII, BEIHYK/JaA UX BEIKADMJIMBATD 9yKHX ITEHIIOB.

ITockONMBKY MAPA3UT MATAETCS 3a UYKOU CUET, 3a9aCTYIO eMy ObIBAeT He-
BBINOJHA CMEPTE X03AWHA, YTO ¥ OTVIMYAET IAPA3UTH3M OT XHUIIHUYIeCTEA,

XumEnaecTBo — (HopMa B3AUMOOTHOIIEHUN OPraHM3MOB, IPH KOTO-
POii TPeACTABHTENM ONHOIO BHAA YOMBAIOT M IIOEHAIOT OpejcTaBUTeIeH
Apyroro.

Kazanocs 651, xepTBa — 9T0 IOCTPaAaBIIAA CTOPOHA, ONHAKO B IIPUPOJE
He BCE Tak npocTo. XHINHAKK, KaK IPABUIIO, HATAAAIOT HA Gosee caabbix
MM GONBHBIX KABOTHBIX, TeM CAMBIM COXPAHSAS UX monyisanuio. Hanpu-
Mmep, ucrpebnenue Boakos B Kanane u CIIIA npusesno Kk peakoMy yxyame-
HHIO COCTOSHUA ODONYJIAILINH CeBePHBIX oseHel. Takum ob6pasom, XUIITHUKHA
CIy’KaT CBOeOODasHBLIMH PEryJiiTOPAMM NPUDPOAHEIX SKOCHCTeM. B CBOIO
ouepe/b, KOJeOaHU A YHCIeHHOCTH KePTBhI BIAMAIOT HA KOJIeGaHUS YHCIIeH-
HOCTH XWIHWKOB. Hanpumep, Ha caeayomumil roj mocie MaccoBbIX pas-
MHOXEHHH JIEMMHHI'OB YBeJIHMYHBAJAcCh YHUCIEHHOCTh NONYJISAOUH Oeoi
[IOJIAPHOM COBEI.
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Puc. 189. Jlosume annaparsi XMLUiHbIX PACTEHUIA: @ — My3bip4aTKK 0ObIKHOBEHHOH; 6 — Be-
HEPHHOM MyXONOBKH; B — HeneHTeca rHBpHAHOrO; 2 — POCAHKH

V pacrenumii TakyKe M3BECTHO ABJIeHUWEe XuUlHMYecTBa. fpKme mpeacra-
BHUTEJIH PACTeHUA-XMIHUKOB — HACEKOMOJAHbIE PACTEHNA: BeHEPHUHA MY~
XOJIOBKA, POCAHKA, NyssipyaTKa (puc. 189).

Pocsanka — He6GOJbIIOe PACTeHHMEe KpPacHOBAaTO-3eséHoit oxpacku. Ha
KaKI0M JIMCTOYKEe YV Heé BOJIOCKH C TOJIOBKAMHY, B KOTOPBIX HMeeTCH jKeje-
3a, BRIAEIAIOMAs GIeCTAIYIO KaneabKy causn (orciofa u Hazsanue). [Tpu-
BJEUYEHHBIE CJAJKOH KamnelbKo#, HACEKOMBIe NpHIMIIAIT K BOJOCKAM,
JIMCT CBOPAYHBAETCH, ¥ DOCAHKA IepeBapuBaeT f00Lay.

Komxypenuus (ot zam. concurrentia — CTaJIKUBATHCA) — CONEPHHYeE-
CTBO MEKAY OPraHM3MAaMM CO CXOAHBIMH NOTPeGHOCTAMH 32 JOMHHHDOBA-
HHe, 3a IAIY, TeDPUTOPHIO U APYTHe YCJIOBHA CyllecTBOBaHM:A. Pasmmaa-
}OT: BHYTPHBHAOBYIO M MEKBHA0BYH0 KOHKYPEHIIHIO.

BHYTpUBHAOBaA KOHKYpeHIuA ObIBaeT 0COGEHHO OCTPOi, TaK KaK 0co0n
OJIHOT'O BHZIA MCIIOJNB3YIOT OAMHAKOBEIEe pecypchl. IITHILI MOTYT CONepHH-
49aTh 3a MECTO JJIA I'He3JOBAHMSA, TIOJEHH M MODIKHM — 3a caMKy. AHAaJo-
rEyHO GOPIOTCA 3a MPABO IMPOACJIKUTE POJI OJI€HH, JIOCH, OapaHbl, KO3JIBI.

MeXBHAOBAS KOHKYPEHIMA — THI B3AHMOOTHOIIEHHI, BOSHUKAIOTIIHA
y nByX ONM3KHUX BHJOB CO CXOAHBIMH noTpeGHOCTAMHE B YCJIOBHMAX Cylie-
crsosarnsA. Hanpumep, 8 Espone ua xumuiy uyenosexa Gonee KpynHas u
arpeccnnna.a cepas icpmca BEITecHRJIa 4épHVIO. [loaToMy uépHad KpsIca Te-

—_— —— Tepb JKHABET B CTENHBIX M MOYCTHIH-
Bee XHBEIE CYIecTBa HA HauleH HBIX paiionax. KOHKypeHIuS XBOW-
njaHeTe NOAYMHHAIOTCH TEYEHHIO Bpe- HEIX PACTEHMII — eJId H COCHBI — 3a-
MeHH, ¥ BCeX ecTh cBoHM Omojormde- KaHuuBaeTca nobemod enm, TaK Kak
CKHe YAachl, (DH3H0JOrHYeCKHe H KO- €€ BCXOAB! Jydllle PA3BABAIOTCA IIOK
noruyeckye pATMEL. M 910if Teme M 3aIATON COCHEI, BCXO[Bl KOTOPOH
DOCBATUM cheayiomui naparpad. . rub6HYT I0J TeHBIO eJIOBOM KPOHEI.

} uTO TaKOe BuoTuyeckue haxkTopbl
} YeM Pa3NUuAIOTCA NAPa3UTU3M, XMLLHMYECTBO U KOHKYPEHLUA
}  4TO NPEACTaBNAIOT COBOM IKTONAPAIUTLI M IHAONAPAIMTHI
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) Ha3biBaTb THMbI aaanmo,qeﬁcrauﬁ MeXAY HUBbIMH OpraH3Mamu

} OBDBACHATL, KaKHe THMbl B3aWMOOTHOLIEHHWH MEXXy OpraHM3MamMu HasblBaloT-
CA KOHKYPEHLWEH, XULLHWYECTBOM, Napa3uTM3MoM
} CcOPMYNHPOBATb, YTO TaKoe cHMbKo3

BbinonHuTe 3afiaHus

1. [Jaiite onpepeneHue BUOTHUECKHUX (PaKTOPOB.

2. O6bsicHUTE, B YEM CYyTb KOMMeHCanW3ma U myTtyanusma. [pusegure npumeps!
PaCTEHWH U MMUBOTHBIX, B3AMMOAEHCTBYIOLLMX MeXAY coBO# no aTomy TUny.

3. CpaBHWTE XULHHYECTBO M NapasuTuaMm. [puseauUTe NPUMEPDI PACTEHWH H XKH-
BOTHbIX, B3aUMOAEHCTBYIOLWMX MeXay cOBON No 3ToMy TUny.

4. PacckaxuTe 0 KOHKYPEHLMH C NO3ULMK ecTeCTBeHHOro oTbopa.

| e

Cumbmos u 3sonouns. ~ Caapl AbsBosa: pasrajgKka TaiHbl aMa3OHCKUX /IeCOB.
1. ONéHOK W TPYTOBHK — rpubbi-napasutbl. /. Yara: YyileCHbIe UeNUTe bHbIE CBOW-
cTBa Hepésosoro napaauta. . [apNMHITOHMA — NAOTOsAHOE pacTekue, 6onor-
HbIF XMLLHKK. §. XKu3Hb 1 gestenbHocTb akagemuka K. U. Ckpabuna.

§32. x

T T T T L s de o o ST TTEEITE YT

U3Hb U BpeMms. BHOpUTMBI

1. Daitte onpefeneHusi NOHATHIM NPOCTPAHCTBa M BPEMEHH.

7. MNokaxwuTe Ha npUMepax, Kak dXMBOTHbIE W PACTEHWS pearvpyior Ha CMeHy
OHS W HOUM.

3. O6bacHUTE, KaKUX NIOAEH HA3bIBAIOT «KaBOPOHKAMM» M KaKWX — «CoBa-
MH» U NoYeMmy.

Nmasies

PA3BUTHUE NPEACTABJIEHWMA O NPOCTPAHCTBE U BPEMEHW. d{nBEIe op-
raHU3MBI ¥ UX coObINecTBa KUBYT HA HAIeH NJlaHeTe B IPOCTPAHCTBE U BO
BpPEMEHH!.

. HeioTOH BBEXI B HAVKY OHATHe abcontoTHOro npocrpascrsa. Corsac-
HO NPeACTABJICHUAM YIEHOT0, a0COII0THOE IPOCTPAHCTBO OCTAETCA BCeraa
HeTOABIIKHBIM M ofuEaK0oBEIM. OHO cymIIeCcTByeT caMo 1o cebe, 6e30THOCH-
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TeJbHO K 4eMy OBl TO HU GBLIO BHEITHEMY, HAIIDEMED K TeM TeJIiaM, KOTOo-
phbI€ B HEM HAXOLATCH.

ABCoMI0THOE IPOCTPAHCTBO ABISETCH OXHOPOAHBIM, H30TPOIHBIM | €B-
KJIMAOBEIM.

OznHOPOAHOCTH IPOCTPAHCTBA 03HAYAET, YTO BCE €ro TOYKH PABHOIPAB-
HbI, TIO9TOMY PEe3yJIbTAThl KAKOI0-NIu00 sKCIEepHMEeHTa He 3aBHUCAT OT Bhi-
Gopa MecTa ero npoBeJleHUs IPA OJMHAKOBLEIX HAYANLHBIX VCIOBUAX.

HsorponHOCTE IPOCTPAHCTBA 0O3HAYAET, YTO IPH IOBOPOTE BEIOPAHHON
CHCTEMBI OTCYETa Ha HEKOTOPBIH YroJl He IPOU30HAET HAMEeHeHH A B Pesy.ib-
Tare W3MepeHUH. UHEIMH CIOBAMH, B IPOCTPAHCTBE HET KAKOr0-TO Bbi/e-
JIEHHOT'O HaNPaBJIeHU A, BCe HAIIPABJIEHUA PaBHOIIPABHEL,

Ecau nmpocTpaHCTBO ABIAETCA eBKJIHAOBLIM, 9TO 03HAYAET, YTO OHO HE
HMCKPHUBJIEHO M NPH U3YYCHHUH JABUKEHHA MOKHO MCIOIL30BATH HPAMO-
YroNbHYI0 CHCTEMY KOOPAHHAT.

Bwmecre ¢ noraTrem abconoTHOro npocrparcTea Hel0TOH BBEI MOHATHE
abCoJIIOTHOIO BpEeMeHU, HaJeJEHHOTO CBOMCTBOM oaOpoABROCTH. OgHOpPOI-
HOCTH BPEMEHH O3HA4YaeT, YTO BCe MOMEHTHI BDEMEHU DPABHOIPABHLI, I10-
9TOMY Pe3YJIbTATHI SKCIIEPHMEHTA He 3aBHCAT OT BeIGOpa BDEMEHH ero Ipo-
BeJ/IeHUA IPU OAUHAKOBBIX HAYAJIbHEIX VCIOBUAX.

Bpemsa B k1accuueckoit pusnke CYLIeCTBYET camo 1o cebe, OTHeJILHO OT
IPOCTPAHCTBA M JIOOBIX MaTepHaIbHBEIX 00BEKTOB. BpemMs Kak IIuTens-
HOCTBb OJHHAKOBO OIIpeJie iAeT X0/ IPOoIeccoB B Mupe. Bee oHm, HezaBHcH-
MO OT BX CJIO?KHOCTH, He OKA3bIBAIOT HUKAKOrO BIUAHUA HA X0/l BDEMEHH.

B kiaccumyeckoit MexaHMKe MPOCTPAHCTBO M BPEMJA CYUTAIOTCH HE3aBH-
CHMBIMH APYT OT pyTAa.

Crenyiomum sranoM B Da3BUTHH NPEACTABIEHMIT O IPOCTPAHCTEE Bpe-
MEHH CTajla crnenuajbHas Teopus orTHocureasHocTu (CTO), cospamuas
B 1905 r. A. ditrmreiinom,

Cymecrsenrnoe ormnumume CTO OT KiaccHuecKoff MEXaHMKH COCTOUT
B TOM, YTO IO dTOil TEOPUH BPeM#A He sBJIAETCA a6CONIOTHBIM, T. €. € THHbBIM
And Bcex cucreM orcuyéra. B CTO BpeMms oTHOCHTENBHO. DTO 3HAYMAT, UTO
m000e cobbITHe, TPOMCXOAAIIEe B PA3HLIX CHCTEMAX OTCUETA, UMEET He
TOJNIBKO Pa3HBIE NIPOCTPAHCTBEHHbIE, HO U PA3HBEIe BPeMeHHbIe KOODAWHA-
Tol. Kaxas cucrema orcuéra mmMeeT cBOM 9achl.

Emé oxna ocobennocTh npejcTaBreHUit 0 IPOCTPAHCTBE H BpeMeHH
B CTO — ux cBase. Ecau B Kiaccuueckoil pu3HKe IIPOCTPAHCTBO H BpeM#
paccMaTpHUBaJHCE HE3AaBHUCHMO JApPYT oT apyra, To B CTO nosokeHue Tena
OIpeeNIAETCH TPeMA NPOCTPAHCTBEHHBIMH KOODAMHATAMU X, Y, Z U YeT-
BEPTOI BpeMeHHOH KoopauHaToil t. Takum o6pazom, BMecTO Pas’obIEHHRIX
OPOCTPAHCTBEHHBIX KOODJAMHAT M BPEMEHH TEOPHA OTHOCHTENbHOCTH Pac-
CMaTPUBaeT YeTHIPEXMEPHBIN MUD (PU3HUECKHUX COOBITHIA, KOTODPHIH YacTo
Ha3eIBAKT MUPOM I. Munkéeckozo (1864—1909), HeMeNKOro MaTeMaTHRA
1 QU3HKAa, IPeJIOKUBIITET0 3TO IOHATHE,
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Emé oguuM 8TanoM B pa3BUTHH IPEACTABICHUH O IPOCTPAHCTBE U Bpe-
MEeHH CJeAVeT CUUTATE co3JlaHue DUHIITeNHOM 001e# TeOPHH OTHOCUTE b~
noctu (OTO) — pusugecKON TeOPUU NPOCTPAHCTBA-BPEMEHH M TATOTEHHHA.
Ora Teopus ObLIa onydnukosaHa yuéusiM B 1915—1916 rr. B eé ocHOBe Je-
JKUT NPUHIHUNO 3KBUBAJEHTHOCTH IDABUTAIIMOHHOM W WHEPTHOH MacC M
TPeAoNIoKeHHe 0 CYIeCTBOBAHHH CBA3H MEX/ly MacCOi M BhI3bIBAEMBIMH
€10 'DAaBATAILLMOHHEIMHY 3()(perTaMu.

B kiaccuuecko MeXaHUKE CYIIEeCTBYIOT JIBa IOHATHSA MacChl: HHEPTHAA
Macea M rpaBHTan@oHHas macca. Ma Broporo sakona HsioToHa ciepyer,

UTO WHEPTHASA MACCA ABJIAETCH OTHOmMEeHueM cuisl (F), neficTBylomieidl Ha

F s
TeJI0, K er0 YCKOPeHHUIo (a): m = o IlonsaTHe rPABATALMOHHON MAaCCEI cle-
my * My
IVeT U3 3aK0HA BCeMUpHOro tarorenus: F =G+ —z > TAe M, um, — Mac-

CEI TeJI, I' — PacCTOSTHUE MeXAy HuMH, G — IrpaBHTAIMOHHAS KOHCTAHTA.
I'paBuTAIIMOHHAA MACCA ONPEAEsAeT CHIy NPUTAMKeHUA TeJa APDYTUMH Te-

JIaM¥ | ero cOOCTBEHHYIO CHITY OIPHATAMKEHN .

B pamkax OTO, pasBuBaromeil cmenualbHyl0 TEOPUI OTHOCUTEJIBHO-
CTH, YTBEePKAAeTCH, YTO PPABHTAIIHOHHEIE 3 (eKThI BEI3LIBAIOTCH HE CUIIO-
BBLIM B3aMMOAEHMCTBHEM TeJ H II0Jied, HAXOJAIHUXCHA B IIPOCTPaHCTBE-
BPEMeHH, a ABJAIOTCH MPOSABICHUAMY JlepopmMaluii caMoro mpocTpaHcTBa-
BDEMEHH, BhI3BIBAEMBIX NPHCYTCTBHEM MACCHI.

Ecsim B Kiaccuueckoit mexanumke u CTO paccMaTpuBalIuch CBOMCTBa
npocrpascTsa u BpeMenH, a B CTO u ux B3aMMOCBA3L, TO B 001ei Teopun
OTHOCHTEJHLHOCTH — B3aHMOCBAS3HL IPOCTPAHCTBA, BpeMeHH H Maccsl. Ona
BAKJAI0YAeTCA B TOM, UTO JN060e TeJo BHI3bIBAET MCKPHBJIEHHE IPOCTPaH-
CTBA U UMEHHO €0 HCKPHUBJIEHHE BhI3bIBAET IPABUTATIMOHHOE IPUTMKEHHE
TeJI.

TaxuM 06pasoM, 110 Mepe HAKOIJIEHU s HAYIHBIX (DAKTOB, PA3BUTHA 9KC-
IepUMEeHTANbHON 0a3hkl 1 MATEMATHYECKUX METOOB MCCJIeJOBAHUS IIPOUC-
XOJAT pacIiupeHue 1 yriuyOiIeHue NpeAcTaBlIeEU# O IPOCTPAHCTEe U Bpe-
MeHH: oT abCOoJIOTHOrO NPOCTPAHCTBA ¥ BPeMeHH J0 IPOCTPAHCTBA M Bpe-
MEHH, CBA3AHHBIX Me;xay coboit m ¢ marepueii. IIpu sToM Ba)XHO, YTO
HOBLIE M CTADBLIE TEOPWUM CBA3aHBI NPHHIIHIIOM COOTBETCTBHA — BajyKHeil-
muM 00IeHaYIHBIM NPAHITAIIOM, COTVIACHO KOTOPOMY HOBa&#A TeOPHA HE OT-
6paceiBaeT cTapble, a4 BKIKYAET UX KAK YACTHBIH caydai.

Jinst maMepeHUs: BPEMEHH HCIIOJAB3YIOT IOBTOPAKINHECS (QH3HIECKHE
npoleccsl — BpameEwe 3emuan BOKpyr ConHIa, M3Iy4YeHWEe CBETA aToMa-
MH. Mexay ABYyMSA MOBTOPEHUSMH TAKHX IPOIECCOB ITPOXOAHUT OJHMHAKO-
BBl NPOMEXYTOK BPEMEHH, KOTODBIIl MOJXHO HCIOJB30BATH B KadecTBe
9TAJOHA U M3MEPATH C €ro MOMOIILI0 BpeMs, YUEHble PacIonaramT He Of-
HHMM 9TAJIOHOM, & IeJEIM HabopoM caMBIX PA3HEIX 10 CBOel mpupoje Guan-
ueckux nponeccos. Ceifuac Haubosiee TOYHBIH 3TAJOH BpEME@HH — ATOMHBIE
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gackl, pabora KOTOPHIX OCHOBaHa Ha H3Mepe-
HHMM YACTOTHI CBETOBBIX BOJH, H3JIy4aeMBIX
aromamu. Hamm KpeMJIEBCKHEe KYPAHTHI COeqH-
HeHBl MOJ3eMHBIM KaleleM ¢ KOHTDOJIbHBIMH
yacaMd ACTPOHOMHYECKOr0 HHCTHTYTA HMMEHH
I1. K. IllTtepafepra 1 n0Ka3uIBAIOT TOYHOE BpeMs
(pme. 190).

BMONOrM4YECKME YACHI, PU3HONOTHYECKHME
M IKONOMTMYECKHUE PHUTMbI. Mup »xuBOoi npu-
pPOABI HA BCeX YPOBHMAX CBOEMl OpraHM3alAy M-
KJIWYeCKH W3MeHAeTCH, NOAYHHAACE TEYECHHIO
BpeMeHH, KOTOpOe OTMepsAeT Ha CBOHX cobGcTBeH-
HbIX OHOJIOrHUeCcKHUX Yacax.

BuojormueckMMH YacaMH Ha3bIBaeTCHA IIPH-
cyllee KazcJIoMy JXHBOMY CYIOECTBY YYBCTBO
BPEMEHH ¥ IUKJIAYECKUe U3MeHEHHUs, KOTOpPLIe
MepHOJUYECKH IOBTOPAKTCA B KHMBBIX CHCTe-
Max: B OTIEJIbHBIX KJIETKaX, TKAaHAX M OpraHax,
B IeJbIX OpraHuaMax M nonyaanuax. Takue uaMeneHnsi, Kak Bbl 3HaeTe,
Ha3hIBAKTCHA OHONOrMYECKMMH puTMamu uiau Gumopurmamu. OHu dopmu-
POBAJIMCE B HpoOIecce OPUCHOCOOIEHENA KHUBBIX CHCTEM K NEePHOJHYECKH
MEeHAMIMMCA YCIOBHAM OKPY2KAalomieil cpelkl — K PUTMaM, CYIIeCTBYIO-
MM Ha Halue# ninaHeTe. BHyTpeHHMe Yachl Ha BCeX YPOBHAX BPeMeHHOH
OpPraHU3alii >KHMBOI'0 MHDA TOCTOSHHO COIVIACOBBLIBAKOTCHA C BHEIIHHMH
JaTYHKaM¥ BpeMeHH. B poiu mocjegHuX MOr'YT BICTYHIATh CBeT, KoJieba-
HHA TeMIepaTyphbl, BJaKHOCTH, ATMOC(hEpHOTO JIaBJIe A | T. II., — BCEro
okoJ10 40 dhaxTopos.

Jlio6as sxuBas cucreMa IPOHM3aHA PUTMAMM, KOTOPhIE HMMEIOT PasdHOe
MIPOHCXOXKEHHE W BHINOJHAKT Pa3JIHYHbIe QYHKOHH. MOKHO BBIAEIATH
ABa TUNa OMOPUTMOB: (DHU3UOJIOTVYECKHe H DKOJOTHIECKHE.

Puc. 190. Yacwi
Ha Cnacckoi Bawne
Mockosckoro Kpemnsa

DPUIHONIOTUYECKME PUTMb! mMeIOT, KaK IPABWJIO, IEPHOJLI OT JoJIeit ce-
KYHJBI 10 HECKOJIBKHUX CEeKYH/: PUTMBI ABIXaHusA, OMeHus cepana, apTepn-
aJBHOTO JABJICHHAA U JIP.

IKONOTHUYECKHME PUTMbI mo AJMUTENBHOCTH COBHAJAIOT C KAKUM-HUOYIHL
€CTEeCTBEHHBIM PHTMOM OKpy:KallneH cpeiasl. K aum oTHOCAT cyTOYHEBIE,
ce30HHBbIe (roJ0Bbie), OPAJIABHLIE U JYHHBLIE puTMel. Baarogapa skosorn-
YeCKHMM PUTMaM OPraHH3M OPHEeHTHUDYeTCs BO BpeMEeHH U 3apaHee NOTOBHT-
cA K O)KHJaeMbIM U3BMEHEHHAM B OKPYIKaloIei cpeje.

OcHOBHOI 3eMHOH PUTM — CYTOYHBIN, KOTOPbIH 00YCJIOBIEH BpaIe -
eM 3eMJIM BOKDPYT cBoeif ocH. CYTOUHBIH PUTM IBETOB MCIONb30BAJ BeJH-
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Kui mBenckuil yuéHsid K. Juuwnéin (1707—
1778), cosgas B camy nBeTOuYHEIe yackl: B 4 gaca
YTPa PacnyCKaauch MBETKH OUKOPHA W IIAIIOB-

HHKA, B 5 9aCOB — MakKa, B 6 — oJyBaHUMKA
¥ IOJIEBOH TBOSIAHKH, B 7 — KOJOKOJBYHUKA
u oropopHoro Kaprodens, B 8 — 6Gapxarues

H BBIOHKOB, B 9—10 — MaTe-M-Madexu ¥ HOIOT-
KOB, B 11—12 yacoB pacKpLIBAJIHUCh [[BETKH I14C-
CH(JIODEI H 3aKPBLIBAJIMCLE — OCOTA W ITOJIEBOI
reo3aukH. lasee 3aKpLIBAIKUCH IIBETKH ONYBAH-
YHMKOB, B 8 YacOB Beuepa HAYMHAIM H3JaBAThH
apoMaT NnBeThl AYMIUCTHIA Tabak u, IO3aHee,
HOYHAadA (pUaKa ¥ FOpUIBeT.

CyTounomy puTMy TOAYMEAETCA W pabouymi
aensb muéln (puc. 191). Onu noseasoTesa HaA T'pe-
YHIIHOM IIOJie MMEHHO TOT/A, KOT/(a IBeTKH Ha-
NOJHAKIOTCA HEKTAPDOM, W HCUYe3ai0T, KOIiaa He-
KTap B IIBeTax IepecTaéT BhIAeIaAThCH.

CyTO4YHEBIA M CE30HHBIH PATM JIEKHT B OCHOBE
¥ TAKOT'O BAXHOT'O ABJIEHNA B MHUDE PACTEHHN U }KHUBOTHBIX, KOTOPOE HA3HI-
BaeTca (POTONMEePHOLU3MOM.

Puc. 191. Muéns
3a pabotoi

DoTONEpHOAN3M — BTO COOTHOIIEHUE MEMKAY MPOJOIIKNTENbHOCTHIO
CBETJIOT0 W TEMHOI'O BPEMEHH CYTOK, JISIKAIEE B OCHOBE CYTOUHOM MW
Ce30HHOH aKTHBHOCTH PACTEHHH U }KUBOTHBIX.

®oTOonepuoaAN3MY IOAUAHAETCH MePeJIET ITHII, OH SBJSETCA CUIHAIOM
K Havajgy mepuojia MOKOA ¥ JKHUBOTHBIX, KOTODLIE BIAAAIOT B CHOAYKY
(puc. 192), ompegensier Ce30HHBIE JHWHBKHM W IEPHOJALI PA3MHOMKEHHS
y 3Bepeii. B cenbckoM xosaiicTBe doroneprnogusmM urpaet 60JBIIYIO POJIb,
Hanpumep, yaauHAA [AeHL 38 CYET MCKYCCT-
BEHHOI'0 OCBEeNIeHUA, MOMKHO MOBBICHTH AMIle-
HOCKOCTL HKVpP, I'yceil M VTOK, yAol MoJoxa
y CKOTa.

HauGonee mayuedn GOTONEPHOAH3M y pacTe-
HUi1, KOTOPEIE 110 IIPOJO/DKUTEILHOCTH THA, 6a-
TOIPHUATHOTO ANA UX PA3BUTHA, HEJATCH HA pac-
TeHUsA IJIUHHOTO M KOPOTKOro auA (puc. 193).
PacTenusaM ANHEHOrO AHA AJA HOPMAJLHOTO PO-
CcTa ¥ PasBATHSA HY»XHO Oonblre 12 yacos cBera. Puc. 192. BypyHayx
K HuM oTHOcsTCS MOpPKOBB, pefiuc, JYK, OBéc, B COCTOAHUM 3UMHEH
néH. PacTeHMAM KOpPOTKOro AHA HE00XOIHMO cama
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Puc. 193. leopriH (a) v
xpu3aHTembl (6) — pac-
TEHWA KOPOTKOrO AHA;
Hapumccsl (8), Tronsnars: (2)
u ropreHaus (d) — pacre-
HHA ANHHHOTO AHA

He MeHee 12 yacoB GecnpepslBHOM TeMHOTHI. i HEIM OTHOCATCHA INIHHAT,
Kamycra, reOpruHbl, XpA3aHTEeMBI.

YHHLIE (NMPUNUBHBIE) PUTMbI. TIpuausm
¥ OTAMBBEI OGYCJIOBJIEHBI JIYHHBIM IPHUTHMEHH-
eM ¥ B OOJBIIWHCTBE PErvuoHOB INPOMCXONHAT
ABAYXbl HAa TPOTHAXKEHWH JYHHBIX CYTOK (me-
pHOJl BDEMEHH MeXAy JBYMsA IOCJefoBaTesb-
HBIMH Bocxomamu JIyuni). IToaromy y npubpesx-
HbBIX MOPCKHMX KMBOTHBIX 4acTo Habmamomaiorca
IPUAJIMBHBIE DHTMbI, CBA3AHHEIE C IIepHOAHYE-
CKHMM NoabeéMoM U cnajgoM Bogbl. Tar kKak JIyHa
ABUKETCA BOKpPYr 3eMJH B TOM ke HaIpasie-
HHUM, YTO W HaIla IJIaHeTa BOKPYr cOOCTBEHHOM
ocH, JIYHHBIe CYTKH OpuMepHO Ha 50 MuHYT
JIMHHEee COJMHeYHEIX, T. €. IPHUJIUBEI HACTYI AT
kaxcasle 12,4 gaca. AHAJIOTUYHEBIH NepHOJ Ha-
faronaeTca ¥ y OIPAIABHLIX puTMOB. Hanpuwmep,
paK-OTIIEJEHHK IIDAYETCH OT CBETA B OTJIHMB M
BHIXOAHUT M3 TeHH B IIPWJIHEB, C HacTyIL.IeHHneM
NPHUJIMBA YCTPHIBI IIPUOTKPHIBAIOT CBOM DaKo-
BHHBI, & AKTHHMUH pa3BOPAYMBAIOT CBOHM IIYy-
nanbIa.

Buosoruyeckue 4achkl 4eJ0BeKa IOKA3LIBAIOT,
YTO B PA3HOE BPEMS CYTOK MBI I10-DA3HOMY 4yB-

Puc. 194. «XKasopoHok» crByeM cebs, paboraem, MbicauMm, TBopuMm. Ha-
1. H. ToncTon OpHMep, MeKAY HEepBEIM ¥ YeTBEPTHIM YacoM
u «cosas A. C. Myuwkun HOYM TeMIIepaTypa Tejia y 4YeJioBeKa caMada HH3-
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Kafg, OH OTARIXaeT (COMUT), 4 MOTOMY V Hero 3a-
Me/|JIeHEl Bce OHOXMMHYeCKHe MPOmecesl.

B pasHOe BpeMA CYTOK y dYeslOBeKa PAa3HBIE
ocTpoTa 3peHMdA, HWHTeHCHBHOCTL KpOBooOpa-
IIeHUA U JBIXaHUA, aKTHBHOCTEL MO3Tra, BOCHPH-
HMMUYUBOCTE K OOJH H IICHXOJIOTMYECKHM TpPaB-
mam. TeM He MeHee M 9TH H3MEHEHHUA Y PASHEIX
aozeit pagnmuuesl, Tak, JI. H. Toxcroi nucan sce
cBOHM IpouaBeneHud ¢ 9 no 15 gacos, a 1. 1. Men-
JeJjieeB OTAaBall IIpeAnodyTeHue HOUH.

IlepBBlit THI JIIOAEH, AKTHBHBIX B JHEBHOE
BPEM#A CYTOK, KOTODBI€ DAHO JIOMKATCHA CIATH W
pPaHO BCTAKT, HA3KIBAIOT «}XAaBOPOHKaMH» (pHC.
194). Bropo# THI J0eid, aKTABHBIX B HOUHOE
BPEMs, KOTOPBIE ITO3IHO JOMKATCHA U MTO3HO BCTA~
10T, HAa3bIBAIOT ¢COBAMM» .

OueBniHO, YTO IIpH BhIDOpe mpodeccHu 3TOT
daKTOp HOMIKEH YUUTHIBATLCH.

Henapom JI. H. Toncroi yrBepsman: «KaXAblii B3POCHLIA YeJIOBEK
“MeeT CBOH pasyMHBIM DUTM COIVIACOBAHHEIX C €r0 BO3MOXKHOCTSAMH H IO-
TpebHOCTAMHE IBUYKEHUM, M ¢ dTOr0 pUTMAa ero cOMBaAThL HE HAJ0, MHAYE,
eCJIM ero BCé BpeM#A TOPOIIMTE H MOATOHATE, TO OH He TO uTO GoJsble He cae-
JIaeT, HO He CZieJlaeT ¥ TOT0, YTO Yy Hero PAHbIIE BEIXOJHIIO» .,

IIpu HapyIIEHUH COIVIACOBAHHOCTH PUTMOB, KOTOPBIX ¥ UejoBeKa obHa-
pysxeHo Gosree 100, HacTynaeT AMCHHXPOHU3M — 3ab0JIeBaHHe, CBABAHHOE
¢ HapylleHHeM CYTOYHOro puTma. ITo ObIBaeT, HAONPpUMED, y JETUHUKOB,
CIIOPTCMEHOB IPHU NEpenéTax uepe3 HECKOJbKO YACOBBIX MOSACOB, KOTJa
IPUXOAUTCHA NPUBBIKATE K HOBOMY Bpe-

cos. [pauu npunerenu.
1879 a.

MEHHOMY pacrnopsaaxy. [IHAcHEXpoHnE3M
BEISBIBAETCH TAKYKE HApPYIIEHHWeM pe-
JKHAMA OHs, €CJIM YeJIOBEK NPHBBIKAET
CMOTpPeTh HOUHELIE TeJIEBH3UOHHEIE IIPO-
rpaMMebl B criathk gaeM. OaHaKO YejoBe-

Mgzr 3HAEM: BpeMA PacTAKHMO.
OHo 3aBHCHT OT TOTO,

Kaxoro pojga coiepmRuMbIM

Bl HATIOTHAETE €T0.

Ky, KaK COIMAJLHOMY CYIIEeCcTBY, IpPH-
cylle UHAUBUAYVAJILHOE YYBCTBO BpeMe-
HH, KOTOPOE BaBMCHUT OT JKH3HEHHLIX
CUTYAIHNHA.

OKoJorudecKkue puTMBI (puc. 195—
198) yeTOHUYKBEL U COXDPAHAIOTCHA IaKe
OPH OTCYTCTBHH COOTBETCTBYIOIINX H3-
MEeHEeHHH B OKpy’Kawiei cpege. Jlucr-
BeHHBIE JIePEBbA YMEDEHHBIX M BhLICO-
KEHX NMMpOT Ha 3UMY TepHAIT JIHCTbA.

BrIBaIOT ¥ HEro 3acTOH,

A HHOI'Ia OHO TEYET
Henarpyxéeénuoe, mycToe,
YacoB 1 AHell HATTPACHEIH CUET.

ITyeTs paBHOMEPHEI IPOMEYTKH,
Yo pasgensiioT HATY CYTKH,
Ho, nono:xus uX Ha BECsI,
HaxogmMm noarune MEHYTKH
H ouens KpaTKHe 4achl.

C. Mapwax

Makpomup
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Puc. 196. M. WU. LWnwkux. Poxe. 7878 2.

Puc. 197. U. W. NleautaH. 3onotan ocexb. 1895 2.

fABmI0OEM W TPYUIH COXPAHSAT CE30HHYI IEePHOAWYHOCTE cOpachIBAHUA
JIMCTLEB W TIPH BRIPALIMBAHMM HX B TPOIMKAX, Ille HUKOrAa He ObIBaer
MOPO30B, & MAHINPHEIE MOJIIOCKY OTKPEIBAIOT CTBOPKH PAKOBHH IIIMPOKO
U B aKBAPHYMaX, KaK BO BpEMA MOPDCKHUX NIPHJINBOB,

Oco6y10 poJib B OPTaHMU3al[AY ¥ PEryJMpOBAHUM CYTOUYHBIX ¥ CE30HHBIX
6mopurmoB urpaer Cosamne. OHO IockLIaeT Ha HAIY IJIaHETY He TOJBKO
CBEeT M TeIl10, HO H PAJHOBOJIHEI, H ITOTOK IPOTOHOB — MNOJOMHUTENIBHO 38~
pAMEHHBIX YaCTHI[, KOTOPHIHA HA3LIBAETCH COJIHeYHBIM BeTpom. Eciu B He-
Apax Co.:mua NPOHCXOJAT KaKHe-TO IIpoiecchi, TO HA HEM NOABJIAIOTCHA
TéMHBIe NATHA. B 3TOM ciayuae COJIHEYHLIH BeTep IIpeBpamiaerca B 6ypio,
1 Torga Ha 3emJjie oOpBIBAETCA PagUOCBA3hL, YXYAIIAeTCHA, & TO H BOBCE HC-
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Puc. 198. K. @. lOoH. Pycckas 3uma. Jluraduéso. 7957 2.

YesaeT CIIyTHUKOBasA CBA3Lb, GECIIODHJIO‘{HO ABHMYTCHA CTPEJIKH KOMIACOB.
HaﬁJIIO,Z[BHHﬂ ACTPOHOMOB 34 IIOoCcNIeJHHe JBeCTH JIeT MOKAa3aJH, 4TO cpenHe-

TOJJ0BOE KOIHYECTBO COMHEUHBIX A~
TeH U IJI0Makb, KOTOPYIO OHHU 3aHH-
MaloT, USMEHATCH ¢ NePHOIHMYHO-
cTb10 oKoJI0 11 net. Boamymienus na
aBeaze 1o umeHn ColHIlE 0TPAMXKAIOT-
cfA Ha Bcell seMHO# Ouocdepe.

W nocnennee, 0 4éM MBI IOTOBO-
PHM B 3TOH, TEOPETHYECKOH, YacTH
yuebHuKEA, — 00 0OMeHe mHDOPMAH-
elf B XXMBEIX CHCTEMAX HA CAMEIX pas-
HBIX YDOBHAX. - i

b KaK MPOMCXOAHNIO pacliHpeHue u yrnybneHue npeacrasieHWit O NPOCTpaH-

CTBE H BpEMEHH

b Kakue TeOPUH JIErNIH B OCHOBY U3yyeHUs CBOWCTB NPOCTPaHCTBA M BPEMEHH

) uTO Takoe BHoNorMyeckue Yachl, (BU3MONOTUIECKME H IKONOFHYECKHE PUTMBI

) ChOpMyNMpoOBaTh, YTO Takoe BUOPUTMBI, HAa3BaTh UX THMbI

} Aatb onpepeneHue rotonepUoaMama, NPUBECTH NPpUMepPbl hoTonepuoauama

Y PACTEHHH M XKUBOTHBIX

} Onucarb, YTO NPEACTaBAAIOT COOOM NyHHbIE (MPUAMBHDIE) PUTMBI
) OBBACHMTL, KOrO OBPA3HO HA3BIBAIOT «KABOPOHKAMMHY», KOO — «COBAMMS
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© BbinonHute 3agaHus

1. Mepeuncnure usBecTHbie BaM NPUOOPDI AN U3MEPEHUS BPEMEHMU. Ha3zosure
NOBTOPAIOLHECA (PH3UYECKHE NPOLIECCDI, KOTOPbIE HCMONL3YIOT ANA U3mepe-
HWs BpeMenu. OTBeTbTE Ha BONPOC: KaKMM NOHATHEM — abCoNIOTHOTO WK
OTHOCHTENIBHOTO BpEMeHH — NO/b3YIOTCS B CBOEH paboTe CTOPHKHM W apxeo-
noru?

2. ObbacHUTe, B 4EM OCHOBHOE pa3fnuyve NPEeACTaBNeHWH O MpocTpaHcTee
v spemen 8 CTO, OTO u B KNacCHHECKOH MEXaHHKe.

3. MNpuBeauTe npuMepbl BUONOrHYECKUX PUTMOB, MPHCYLUKX KNETKaM, TKaHAM
W opraHam, OpraHu3mam v NonynauUsam.

|. XpOHOBHONOrHA: €€ UCTOPHA U JOCTUHKEHHSA. . VICTOPUA H3MEHEHWA BPEMEHH U
yacosbix nosicos 8 Coserckom Coio3e 1 B cospemerHomn Poccun. *. CekpeTsl Huo-
NOrMYECKHX YACOB HEN0BEKA: KABOPOHKU», «COBbI» W «ronyBu».

§ 33. O6mMeH uHpopMaLHeHn

1. JlaiTe onpeneneHue NOHATUS «MH(bopMauUa».

2. NMepeuncnurte U3BecTHble BaM crnocobbl nepenayu v nosyueHus MHdopma-
LiMH.

3. Ha3soeuTe opraHbl YyBCTB Y€/OBEKA W XMBOTHLIX, NPOBEAUTE CPaBHUTE b~
HbiH aHanMus.

\

N e e e e S L e e e e L

3HAYEHHUE WHO®OPMALIMHX. OBMEH MHO@OPMALIMEN B XXUBbBIX CUCTE-
MAX. CoBpeMeHHBIH MHD XapaKTepuayeTcd HelpepbIBHBIM IOTOKOM HH-
dopmanuu. MasecTHO, 9TO 06b€M HayuHOU HHPOPMAIUH B OTAEJBHBIX OT-
pacafx 3HAHUH yJBaWBaeTCA KaXKable 5 JIET, TI09TOMY YMeHHEe OPUEeHTHPO-
BaThCH B HEH CTAHOBHTCA IPUBHAKOM HWHTENIEKTa, KBaIU(PUKAINHK
geq0BeKa W B KOHEUHOM MTOI'€ — ero yCnelmrHoCTH B Kus3HU, Ilo jaHHbIM
FOHECKO, 3a nocsesane 25 jieT BRIIYIEHO CTOJIBKO e KHUT, CKOJBKO 3a
npeasigymme 500 ser! Yuéniie, TpaTA Ha MOMCKH ¥ IPOCMOTP HEOOXOAM-
moit madopmManuu 10 50% pabouero BpeMeHH, B COCTOSHUY O3HAKOMHTHCIH
He 6osee uem ¢ 10—12% my6Gamramui, BEIIIEAIINX 3a IOJ Aaxe 0 caMoil
yakoit npo6ieme! 3BeCTHBINA Te3UC «KTO BJlajeer uHpoOpMAaLHei, TOT BIa-
ZeeT MHPOM» KaK HeJlb3s JIydIlle OTpakaeT posib HH(pOpManuu B COBpeMeH-
HOM MHpe.
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Me! y»xe nofiMEPKUBAJIH, YTO CYIIECTBEHHOI XapaKTepPUCTUKOI JKHUBOIO
ABJIAETCS ero 00MeH ¢ OKpYysKalomieil cpeJoii BellecTsaMu, sHepruei u uu-
dopmanueit. O mepBEIX ABYX 0OMEHax MEI FOBOPWJIM B IPEABLIAYIIHX Mapa-
rpadax. B aToM paccMOTPHM, YTO MOHUMAETCA 07 06MeHOM WH(POPMAIIH-
el B JKHBBIX CHCTEMAX.

Obmen urdopManuei — aTo nponece NoJay4eHud, TepepaboTKH JKHBOM
cucTeMoil HHGOPMAIMH M3 OKPYKAIOLIEH Cpeikl U Nepejiauyn eil coOCTReH-
Ho# mH(popManun. OH MOXKeT IPOUCXOAUTE HA PA3IUYHLIX YPOBHAX B IIOJI-
HOM COOTBETCTBHH C YPOBHAMHM OPraHU3AIHH XUBOTO HA HAIIEH IJIaHeTe:
MOJIEKYJAAPHOM —> KJETOYHOM —> TKAHEBOM —> OPraHHM3MeHHOM —>
NONYJIANHMOHHO-BHA0BOM —> OHOIEHOTHYECKOM —> GuochepHOM.

MONEKYNAPHbIKW U KNETOYHbIA YPOBEHb OBMEHA WHOOPMALMEMN.
Ha monexynsapHOM ypoBHe HAMDOJbIIEe 3HAYCHHUE UMeeT IpOoIece nepeaa-
9 ¥ MOJIYYeHWUA reHeTH4ecKol HH(OpMauN, TaK KaK OH JIEXKHUT B OCHOBE
HacJlelICTBEeHHOCTH. HpOHCXO,II;HT 3TO B COOTBETCTBHH C INPHHIIMIIOM KOM-

Hosgre mosexynu [THE,
HACHTHYHBIE HCXOAHOH

Hexopnan
monexyaa JTHE

Puc. 199. Peaynnukaums [HK
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H (6] C B dochopHEIX CuN P
nenax B OCHOBaHHUAX

Puc. 200. CrpoeHue monerynbi [IHK

OrgenuBniasica
pufocoma

IIosEOCTHIO CHHTEZMPOBAHHAA
NOMHNEeNTHAHAA [elh

Puc. 201. BrocunTes Benka
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IJIEeMEeHTapHOCTH (ZOoNMOoNMHHUTeNbHOCTH). KaKk BBl MOMHUTE, IPH CAMOV-
BoeHuHu (pepaynaukanuu; puc. 199) nsoituoit cnupamu JHK — omma eé
Ienb — MaTePMHCKas — SABJIAETCA MaTPUIEH, HA KOTOPOH CUHTE3HPYeTCH
AOYEPHAA IeNb: NPOTHUB aJeHUHOBOI'O0 HYKJEOTH/A 3a CYET BOJODPONHEIX
CBsI3€H BBICTPDAMBAETCH TUMHHOBEIM, IIPOTHE I'YAHHHOBOTO — IIHTO3UHO-
BEI. AHAJIOI'MYHO IPOMCXOJAT TPAHCKPHUIIIUASA — [IepenuchiBague nHMOp-
vanuu ¢ [JTHK (puc. 200) na uadopmanuornyio PHK (nPHK) u Tpancus-
nusa — mnepepada uHHpopManumm ¢ mPHK ma cuuTesumpyembiii Gesok
(pme. 201). Hepapom Takue peaKIiu¥ HA3LIBAIOT PeaKIUAMH MATPUYHOIO
CHUHTe3a: HHGOPMAIIUA OAHON MATPUIlL UCIIOAL3YeTCH AJNA 00pasoBaHUA
MHOXKecTBa Konui. COoi B nmepenaue uudopMaIHy Takdxe HMeeT 60abITIOE
OmosloruyecKoe 3HAYEHUE — OH MOKeT IPHBECTH K IOABIEHHIO MYTa-
MM — HapyHIeHWIO HacJieACTBeHHOro marepuasa. M He Tonsko. Bee 6uo-
XMMHYECKHEe peaKkiiy NPOTEeKaloT, KaK BBl 3HaeTe, ¢ MOMOIIEI0 Guoornyue-
CKHMX KaTaJlu3aTopoB ODeslKoOBOH mpupojasl — tepmenrto. Kamasiit dep-
MEHT, KaKk [IPaBHJIO, YCKOPSET TOJBKO CBOI PEAKIIHMID, IIOTOMY YTO B HEM
3aKJIIUYeHa HH(OPMAIHUA O TOM, KaKue HMEHHO MOJIEKYJIEI OH JOJIYKeH Ka-
TaJIM3UPOBATE B bnoxumuuecKoM mponecce. Hamomuaum emé pas o6pasay:o
MOJeNb: KaTAJH3ATOD MOAXOANT K 3TUM MOJIEKYJAM, KaK KJIKHUY K 3aMKY,
KOTOPEBIH OH OTKPEIBAET.

Hudopmanua Ha KIETOUHOM YPOBHE JIEKHUT B OCHOBE TAKOTO SIBIeHUS,
Kak ¢arouuros (puc. 202) — npormecc 3aXBATHIBAHWUSA U ITEDEBAPHBAHUA
Yy)KepPONHEIX YACTHUEK, B TOM uucie H Dojes-

HETBOPHBIX MHKpoOoB. IToT mpomecc ObLI OT- g JET e\ f;:;‘\
KDBIT M3BECTHBIM pycckuM 6uosorom M. H. Méu- (t v (B (s /
nuroesm (1845—1916; pue. 203), yaoctoem- o= (o= (2
HeIM HobGesnreBckoii npemuu. @aronuThl — 0cobble Puc. 202. Darouuros:
kJaerkn. IlepeBapuBaHue 3aXBa4YeHHBIX YACTHIL amME6a, HOMIOWAIONER
HYHO HM He IJIf MHATAHUA, a JJId 3allUThl Opra- 3BrNEHY

HUA3Ma. ¥ JAYUHOK MODPCKHMX 3BE3H (HharomuThl
Oy aioT 1o BceMy Teny ¥, Hojaydas uHpopMa-
IIMIO O IIONABIINX B HETO YV KEPOAHBIX YACTHUILAX,
3aXBATHIBAIOT MX M VHHYTOMKAIOT. Y 4YeIOBeKa
daronuTo3 NpUCYL] JEHKOIUATAM — HeJIbIM KpPO-
BAHBIM TeJbIIAM, WUIPAIIIHUM 0OJBINYI0O POJL B
MMMYHHO# cucTeMe oprannsMa. Ummysurer (OT
Jam. immunitas — ocBoGoxkaenue, uzbasiaeHne
OT 4ero-1ubo) — BTO HEBOCIPUHMMYHBOCTD K HH-
theKnNMOHHEBIM 3a00JIeBAHMAM.

TKAHEBbLIM U OPTAHM3MEHHbIW YPOBEHb OB-
MEHA MH®OPMALIMEN. Ha TrameroM YPOBHE
uH(poOpManNa, HANIpPHUMEDP, ONpPEeAeNseT MINPOKO Puc. 203. Unbs Unbud
M3BECTHRI (peHOMEH HeCOBMECTHMOCTH THKaHeH. MeuHnkos
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Hepenko 6aecTslne BHIIONIHEHHAS XAPYpPrAYecKas onepanus I0 mepecaj-
Ke OpraHoB 3aKaHYHBaeTCA HeyZaueil: TKaHu 60JIbHOr0, KOToOpoMy OBLI me-
pecakeH 3IOPOBBII OpraH, NOJy4aoT HH(GOPMAaIHIO, YTO B OPraHU3Me IPH-
CYTCTBYET Uy’Kas TKaHb, U orropraioT eé. Takaa THaHeBasd HECOBMECTH-
MOCTH SBISETCA peakIue Ha YyXepogHble O0elxkH (AaHTHIEeHED).
B coBpeMeHHOM HAYYHOM MHDe BCE Gojblliee 3HadeHHe npuobpeTaeT mpo-
GseMa BhIpAI[ABAHKSA OPTAaHOB JJIA IePecagky U3 CTBOJIOBBIX KJIETOK H0Ib-
HOTO.

Ha oprasmaMeHHOM ypoBHe 00MeH HH(bOpPMaUHeHd ¢ OKpysRalolmei cpe-
JIOM IPOUCXOAMUT ¢ YUACTHEM OPTaHOB UYBCTB ¥ HEPBHOM cucTemsbl. B ocHo-
Be TAKOTO oOMeHa JeiKuT pedeKTOpHAS JeATeJbHOCTE.

Pedrexcsl — oTBeTHEBIE DeaKIMH OPraHW3Ma HA BHEIIHHE M BHYTDEH-
HUe pas/ipa’keHHs, OCYIecTBJAeMble IPH IMOMOINH HEPBHOH CHCTEMEI.
V¥V 103BOHOYHEBIX JXHUBOTHBIX 5TO pPasfparkeHHe OT PelenTopoB MOCTYIIaeT K
TOJIOBHOMY MJIHM CIIMHHOMY MO3Iy, I'ie IoJdy4YeHHasa MHboOpManus nepepa-
6areiBaeTcd. B pesysbraTe BOZHHKAET OTBETHBIA CATIHAN MO3ra, KOTOPBIN
10 HEPBY IDepeaaéTcsa MBIIINAaM Uiy oprasam. Ha aTom nyTy, KOTOPLIH Ha-
aeiBaeTcH pedieKTOpHOH Ayroi (puc. 204), BzauMoAeCcTBYIOT ABa (haKTo-
pa: husHUYecKuil (HePBHBIA UMNOYJIbLC HE YTO MHOE, KAK BOJIHA BO30yKie-
HHA — MBMEHEeHHE 3JeKTPHUYeCKOro MOTEeHIIMAJA 10 HEPBHOMY BOJIOKHY)
¥ XHMUYeCcKHi (Iepefata CUCHANA MEXKAY KIeTKaMHA IPOMCXOJHUT ¢ IIOMO-
b0 AKTHBHBIX XMMHAYECKHX MOJIEKYJI).

OprasaMu YyBCTB Ha3LIBAIOT CIEIHAJH3UPOBAHHEIE PEmeNTOpHEIe 00-
pasoBaHHHA, C IOMOIILI0 KOTOPEIX JKHBOTHBIE M YEJIOBEK BOCOPHHMMAIOT K
aHAJIHMBUPYIOT pasHooOpasHbie pasjpakeHus. Beiganimuiica pycekni du-
suonor H. IT. ITdsnoe (1849—1936) HazBan UX aHATH3ATOPAMM.

V¥V npeacraBuTeseil JKUBOTHOTO MHPA 9TH AHAIN3ATODPHI OYEeHL PASBHUTEI
HMJIM AMEIOTCS HHble oprads! 9yBeTB. Hanpumep, coBsl (puc. 205) cnocobubr
VIIABJIMBATE PAsHHUIY BO BPEMEHH IIPHUX0Ja 3BYKa B IIPABOE M JIEBOE YXO.
IToaToMy OHM yCTAHABIMBAIOT TOYHOE MECTOHAXOKACHHE NCTOUHHKA 3BYKA

i # e Sl
Puc. 204. Cxema pednexktopHo# gyri: 7 — peuen-
TOp; 2 — UEHTPOCTPEMUTENbHBIW HEeHpoH; 3 — LeH-
TpanbHbii HeHpoH; 4 — UueHTpobeXHbIH HEHPOH;
5 — mbiwua
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¢ pocToBepHOCTHIO 10 1°. Oceninume cOBBI MOTYT
OXOTHTHCHA, OTBICKHBAA I'PHI3YHOB II0 CAMBIM CJIa-
OBIM HIOpOXAaM.

Pri6e1 1 HEKOTODEIE 3EMHOBOAHbBIE MCIIOIb3Y-
10T TAKOW OpraH 4YyBCTB, KaK OOKoBasa JIAHHA,
pearmpyiomas Ha Majledinue JABUKeHHS BOIbI.
C moMombio 60KOBOHM JIMHHAHU PEIOL! OIIpeNesioT
pasMep OPHOGIMIKAIOIIErOCS JKHUBOTHOIO, €ro
MEeCTOHaXOKJAeHNe H CKOPOCTh IIepeMeIeHHs.
Bo Bpems ABMIKEHHs OHM CO3JAaI0T BOJHBI, KOTO-
phle, OTPA3HMBIIHUCH OT BCTPEYHBIX ITPEIMETOR,
uHpopMupyior peib6 o Hux. Hanpumep, 6oxosasn Puc. 205-_(:0“ i
JIMHAS TO3BONAET aKyJIaM OI[YIaTh A00sray Go-  C AdObued
Jaee geMm 3a 300 m.

Jleryumne MpimH H genbhuusl (puc. 206) usga-

0T He CJIBIIIMMBIE YeJIOBEKOM YJILTDA3BYKOBBIE
CHUI'HAJIBI, KOTOPBIE OTPa’KaXTCH OT BCTPEYHBIX
[IPEJMeTOB M MPHHOCAT MHMOPMAMHIO O HHUX.
V¥V neTyuyux MbIIIeH, KOTOPLIE OXOTATCSA HA MeJ-
KHX, OBICTPO JIETAIOIIUX HACEKOMBIX, 3TH YJIb-
TPasBYKH 00manaoT 60JbIIOHA MHTEHCHBHOCTRIO.
Y omHHX BHA0B OHH KOPOTKHE, [JHATEJLHOCTLIO Puc. 206. [lenschurb
Bcero 1 Mc, y Apyrux gauaEble — 10 20—30 mc.
C momoineo AJUHHBEIX YIbTPA3BYKOB Jerdye oOHADYXHUTH A00BIYY H3gase-
K&, a ¢ MOMOIILI0 KODOTKMX — OXOTHTLCA Ha Dosree 6au3kyio noowray. Tax
KaK BOJa IPOBOJAMT 3BYK B 4 pasa ObICTpee, 4eM BO3JYX, ¥ Ha OoJsbInne pac-
CTOAHHA, ,ELE.]’IB(I)HH]:I C IOMOIMIBH 3X0OJIOKAIIHH CIIPEeNeJIAKOT pACCTOAHHE I0
BCTPEYHEIX 00'BEKTOB, UX BeJIWYWHY, GOpPMY U ga)ke BHYTPeHHee YCTPOM-
CTBO (BeJb YILTPa3BYK CIOCOOEH PacIpOCTPAHATHCA M B TBEPABIX Telax).
C momMomis0 yJIbTPasByKa JEeTyYHe MBIIIN U Aeldb(DHHBI 001Ial0TCHd ¢ COpo-
AUYaMu.

¥ HeKOTOPHIX PHIO HMEIOTCA OpraHbl, KOTOPbIe HeIpepBIBHO 00pasyior
caabple aJIeKTPHYECKHE Paspslibl, cosgaBas BOKPYr Tesa OHO3JIeKTpHUe-
CcKOe moJie. ¥ MeAy3 eCTh KJIeTKH, KOTODhIe 3aﬁﬂar03pemenﬂo YJaaBaHBAKOT
npubnamKeHHe MITOPMA.

NONYNAUMOHHO-BUAOBOMU YPOBEHb OBMEHA HH(DOPMAIAHEH. Ha
9TOM YpPOBHEe Pa3HOOOpAasHYI0 HHMOPMALHIO KHBOTHBLIE MEePEJalT ApPyr
ApPYyTY ¢ HOMOIIbI0 ocoboro moeegernus. Cymecreyer Guosoraueckas Hay-
Ka, KOTOpad U3y4daeT NoBeJAeHNe YKUBOTHEIX, — 3TOJOTHA.

Y xa)Ioro BHJA *KMBOTHBIX CBOH CDE[CTBA ODIeHHA, CUTHAJIHN3AIUH,
nepefadd WHQOPMAIAXA: 3BYKH, 3HAKH, MAMHUKA, BbIJEJeHHE MAXYUHUX
cpencrs. Hambosiee mHUpPOKO pacOopocTpaHeHbBI 3BYKOBBLIe CHrHAaJEBI. Tak,
BOJKAK CTAU MJIM CTAaJa NMOAAET CUrHAN 00 OMAaCHOCTH UM O HAIMYMHE KOp-
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Puc. 207. Tokyowuit
rnyxapb — npHmep
THIMWYHOTO NONOBOTO
NOBEEHUS B NEpHOL,
Pa3MHOMEHHS

Puc. 208. Kobpa
C Pa3ayTbiM KaniowoHoM

Ma, 0 npubInKeHNN Pe3KOoH mepeMeHbl IOTOAEL.
MHoOTHE XMBOTHBIE MOHMMAKT CHUTHAJIBI TPEBO-
I'M, HW3JaBaeMbie HE TOJBKO 0COOAMH TOTO e
BHOA, HO W TOPEJCTABHTENAMH [IDYIrEX BHJIOB.
Hanpumep, CTpeKOTaHHE COPOKH HJIM KPHKHA
COMKM — cuUrHal 00 OmMacHOCTH IJIfA MHOTHX JKH-
BOTHBIX.

WHTepecHBIe 3HAKHM AEeMOHCTDHPYIOT XKHBOT-
Hele B Opaunsiii nepuoj (puc. 207). Beibupas
napy, caMibl MHOTHX TITHI, OZeBalOTCH B APKHil
HapsJ (MajJleHbKHe KYJIUKU-TYPYXTaHbl YEpaIa-
10T cefa HapAIHLIMHA BOPOTHHYKAMHM, pacIoycKa-
€T CBOM POCKOIIHBIH XBOCT-Beep IaBJIMH), IIOKOT
nN000BHBEIE CcepeHaabl (ZOCTATOYHO BCIOMHHUTH
HAIIMX COJOBBEB) WJIM YCTPAWBAIOT OpadyHbie
TaHIbI (OYeHL KPACHB CUHXPOHHBINA TAHEN ¥ XKV~
pagsuJeii).

Curmanusmpyss O crocoOHOCTH JATL OTIOP,
MHOTHE JKHBOTHBIE NPHUHHUMAIOT YIPOMKAOIINE
nosel: KoOpa pasaysaer xanmomioH (puc. 208),
aMepHKaHCcKasa TIpeMydas 3Mes TpPeIquT II0-
rpeMyIlIKOi, BOJKHM M cobDakd cKauxaT 3y0sI
(puc. 209), mepceTh YV HAX CTAHOBHUTCH ALIOOM,
MeIBeAd BCTAIOT HA 3a/[HUE JIAIIBL.

XWIMHUKYA ¥ I'PHIBYHBI OCTABIAIOT ADOMATHEIE
METKH Ha cBoel TeppuTopuu. KpynHBIEe XHUIHA-
KH MOTYT BCTYIHUTE B 00lfi 3a CBOM BIageHHA
(puc. 210).

OueHb XapaxkTepHO NOBEeAeHHE KHMBOTHEIX,

KOTOpEIE 3KUBYT rpynnamu. UM npome o0HAPYHUTH ONACHOCTh — BOMKAK
BCer/Za Ha crpase. B rpynme nerde BEIDAIIMBATE U BOCIIUTHIBATH MOJIOZLOE
noxosnenue. ina nuarsuHOB (puc. 211) nosBiIeHHe KaKI0T0 NTEHIIA — CO-
OpITHE GOJNBIION BAXKHOCTH, U BCH KOJOHUA IIPUBETCTBYET €ro PAJOCTHLIMH
BOCKJHHIAHUAMHA. U pacTAT NTEHIOB HUHIBUHLI BCe BMECTe, II0JMEeHAA PO-
AUTeJNel B cliyyae HeoOX0HMOCTH,

R

Puc. 209. MNo3bl, HecyuiMe pasHyio HHCPOPMAaLMOHHYIO Harpy3aKy, y cobak
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Puc. 210. Camubi siryapa, rotoBbie K CXBaTKe 3a CBOIO TEPPHTOPHIO

CrnoxHas Mepapxus y CTAAHBIX XHBOTHBIX,
OHAa HATIOMWHAET MUPAMHAY, IJIe Ha BEPIINHE BO-
JKAK, HUIKe — CHJIBbHBIE COPOAWYH, a eIE HH-
e — cnabble, cTapble 3XKUBOTHBIC W MOJIOTHSAK.
Y obmiecTBeHHBIX HACEKOMBIX TaKas HepapXus
GYHKOIUOHHDPYET HA OCHOBE HENPEPBLIBHO MOCTY-
nawoiieid napopmanuu. Hanpumep, muéns! nepe-
JaioT HHMOPMAIHIO 0 MecTe HAXOXKAeHUA Meao-
HOCHBIX YYACTHKOE C IIOMOIIIBK TAHILA, a CJA0MHEIe
B3aMMOOTHOINEHU A MEXXIY MYPABBAMU B HX Cce-
MBAX PEryJupylTciA ocoOBIMH BelecTBaMU —
(hepoMOHAMH, KOTOpPBLIE BEIIEJISIOT OAHH Mypa-
BBH, & BOCIIDUHAMAIOT — Apyrue. Bnarogapa ta-
KOl XMMWYECKON CHIHAJNM3AUMH OYeHb MHOTHE
YJIeHBl MyPaBbHHOM ceMbH BBICTPO MOOMIIM3YIOT-
CA Ha Te UJIX HHEIE JeHCTBUA. ITUM 00bACHAETCH
COIVIACOBAHHOCTSE NOBEIeHHWA OI'DOMHEBIX Macc pa-
founx mypassés. O0men undopManueil He MeHee

Puc. 211. Munrauss ¢
nTeHLaMM

BayKeH Ha ODMOIEHOTHYECKOM W riobanbHOM — OHMoOc(hepHOM YpPOBHAX, Ha
KOTOPBIX OCYIIECTBJIAETCH CJOMHEIA B3AMMOCBABAHHLIA U B3ANMO3aBUCH-
MBIH TOTOK MHAOPMAIIUHM MEXy BCEMH YUACTHHUKAMH KHBOTO MHpAa, HAa-
XOAAIMIEroca B Hepa3pbIBHO! CBA3H ¢ (HAKTOPAMU HEXKHUBOM NIPUPOILL,

P} Kakoe 3Ha4yeHue umeert HH(‘bOpMaqHH B COBpeMeHHOM MUpe

p Ha KaKuX YPOBHAX NPOUCXOAMT 0BMeH WHhopMaLMei B XKMBbIX CHCTEMAaX

} uTO NpeacTasnner coboi npouecc obMeHa HHPOPMALMEN Ha MONEKYIAPHOM,
KNIETOYHOM, TKaHEBOM,OpraHM3MEHHOM W NONYIALMOHHO-BUAOBOM YPOBHE
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b chopmynuposars, 4to Takoe pegynaukauus [HK, TpaHckpunuua v TpaHcas-
ums

} OBBACHWUTBL, UTO Takoe (ParouuTO3 U KAKOBA €ro pPofib B UMMYHHOH cUCTeme
opraHuama

} Apartb onpepeneHue pednekca U pedneKTOpHOK Byr, NoKas3aTb MX posib B NO-
NYYEHWH U Nepeaaye HHMOPMALMK U3 OKPYKaIOLLEeH cpeabl

} pacckasatb 00 aHanusatopax 4 MX posik B NONYYEHHH HHPOPMaLHH

P Ha3BaTb HayKy, M3y4alOLLYiO NOBeAeHHWE YKMBOTHbIX

BoinonHure 3agavun

1. MNMepeuncnute Tpu OOMEHHBIX NOTOKA, KOTOPbIE XaPaKTePU3YIOT XXMBOW MUP.
O6bvacHUTe, Kakyilo ponib UrpaeT B 3ToM npolecce obmeH uHhopmaumei, 13
Yero OH COCTOMT.

2. PacckarkuTe, Kak NPOUCXOAHUT 0BMeH HHhopMaLIMel Ha MONEKYNAPHOM YpPOB-
He, KaKylo pO/ib MrpaeT reHeTHyeckas WHOPMaUWs B npoueccax Hacnen-
CTBEHHOCTH ¥ M3MEH4YHMBOCTH.

3. [awTte onpepeneHue hepMeHTOB U 0BBACHWUTE, Kak OHW paboTalor.

4. HasoBute OCHOBHble cnocobbl obmeHa uHOpMaUWerd Ha NonyNALHOHHO-
BMAOBOM YPOBHE.

© Tembi ans pecheparos
1. KoHpag JlopeHu — ogu1H M3 OCHOBOTMONIOXKHHKOB 3TONIOMMKM — HayKH O nosege-
HWM XUBOTHbIX. 7. XXH3Hb U HaydHaa peartenbHocTb WM. U. Meunukoea. =. Bknag

B HayKy akagemuka M. M. Masnoea. . 300NCHMXONOrUA: UCTOPUS HAYKH, €€ pa3Bu-
THE, METOAbI.

NMPAKTHYECKHUE PABOTbI

] PacnosHaBaHMe opraHHMYeCKMX COeiHHEHHUH

Llenb paborbi: HayunThCs HAEHTHOUINPOBATL OPraHUYECKHe COeqUHEHMA
Ha OCHOBE 3HAHWSA 0 KAYECTBEHHEIX PeaKI[HAX.

O6opynoBaHue W peakTHUBbI: IPOOUDKH, CIUPTOBKA, CIUYKH, IPOOUPKO-
Jep;KaTeilb; PacTBODEI TVIHOKO3BI, caXapoa3bkl, KPaAaXMaJbHOro KJeicrepa,
auyHoro Gesika, egKOro HaTpa, A30THOH KHCIOTHI, cyasdara mexu (1I),
woxHAas HacTOoMKa (3% ).

- 286 Thasa Il



xOApaﬁoﬂ,'.... ............ R Py P PR S T

B nByx npobupxax 6e3 3THKETOK HaXOOATCA!

PACTBOPHI KPaXMaJdbHOIO KJeHcTepa u su4yHoro 6eaxa (sapuanT 1);

PACTBOPHI Caxapo3bl M IVIIOKO3E! (BapuaHT 2);

PacTBODKI IIIOKO3kI M AUYHOrO OenKka (BapuasT 3).

1. MMonyunre y yuuressd gBe NIpo6HPKY B COOTBETCTBHA ¢ HOMEDPOM BalIe-
ro sapuanTa. IIpeanoxuTre cnocob sKCIEepPUMEHTANBHOTO OLPEAEIeHus CO-
AepxuUMoro kaxaou npobupkru. 2. IMocsue opobperns Bauiero cnocoba yuun-
TeJIeM IpHCTyNaiTe K IPAKTUIeCKOMY PACIIO3HABAHWIO BEIECTB.

) UsyueHue cTpoeHUN pacTUTENbHOMW
M XKMBOTHOM K/IETKH

Llens paboThi: H3yunuTh CTPOEHHUE PACTUTEILHLIX M JKHBOTHBIX KJIETOK HA
npuMepe TKaHed OJHOro THIA, CDABHHTL HX.

O6opyaoBaHHe: MUKPOCKON, MAKDOIPENAPATEl KOMHUIB! JIyKa (roToBBIe
HJIM IPATOTOBJIEHHBIE) 1 BIIMTEIHA YeJIOBEKA.

Xon paﬁo-ru ....... R P iy A T o R R R e e R T

1. PaccMoTpuTe MEHKPONIpenaparsl, OIpefeNuTe, K KaKoi rpynne Txa-
Hell OTHOCATCA U3ydyaeMble BAMHM PACTUTEJbLHEIE U MKHBOTHBIE KIETKH. Ap-
TYMEHTHpYHTe CBOH BBIBOJ.

2. 3apucyiirTe KjieTku. OTMeThTe HA PHCYHKE KJIETOUHYIO 000T09YKY, 1~
TOILIA3MY, AP0, BAKYOJIH,

3. CaenaiiTe BBIBOZA 0 Pa3IMYMAX B CTPOEHUM DACTUTEIHHOM M JKHUBOT-
HOM KJIETKH.

iJ UsyueHHe MUKPOCKONHYECKOro CTPOEHUA
YXMBOTHbIX TKaHeH

Llene paboTbi: u3yYUTL BHEIIHEE CTPOCHHE JKMBOTHLIX TKAHeH Ha MUKDO-
Ipenaparax, BHIABATE OTIMYUTEJLHEIC NIPH3HAKH KajKJOro THIA TKaHH,
YCTaHOBHUTH B3aMMOCBA3HL CTPOCHM A TKAHH C BEIIOJHAEMOH €10 hyHKIAeH.

O6opyaoBaHHe: MHKDPOCKOI, MUKDOIIPEITaPATHI Y)KUBOTHBIX TKaHei .

Xon Paﬁﬂ'l'bl ............................. SR R e R .

1. PaccMmoTpuTe MHUKPOIpPENapar, COOTBETCTBYIOLIHH HOMEDY BAaIIIero
papuaHTa. OnpegennTe, Kakas 3T0 TKAHb. |10 KAKMM TIPH3HAKAM BEI eé
yaHaIu?

2. 3apucyiiTe HeCKONBKO KieTOK. [loj puCYHKOM IIOANUIINTE HABBAHTE
TKAaHH H IPH3HAKH, 10 KOTOPEIM BEI €€ PACIIO3HAIIH.

Rt
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3. Cmenajire BLIBOJ O TOM, KAK B3AHMOCBA3AHO CTPOEHHE KIETOK TKaHU
¢ BLINOJIHAEMOH efo hyHKIueHR.

] UsyueHne npocTeriumux

Llenp paborei: uayuuTs 0co6eHHOCTH CTPOEHHA IMPOCTEHIINX HA IpUMEpe
aMéOnI OOBIKHOBEHHOMH, 9BIVIEHE! 3eJIEHON M HH(DY30PHH TY(DeIbKH.

Ob6opyaoBaHHe: MUKPOCKOINEI, MUKpONpenapaTsl aMébsl 00BIKHOBEHHOM,
BBIJIEHBI 3eéHOH W HHQY30PUH TY(QeldbKH (rOTOBBIe WJIHA IPUTOTOBJIEH-
HbIE).

Xopa paﬁo-ru ......................................... cee

1. PacemoTpuTe MEKpOTIpENapaTsl, OOpeAeanuTe, K KaKol IpyIme OTHO-
CATCH U3yyaeMbIe BAMH ITpocTelmmue. APIrYMeHTHDYITe CBOM BEIBOI.

2. Bapucyire kietku. OTMeThTe Ha PUCYHKE KJIETOUHYIO 000J10UKyY, TIH-
TOILJIA3MY, AAPO, BAKYOJIH, OpraHouasl ABuxkeHud. CirenaiiTe BHIBOM O Xa-
paKTepe IepeJBH}XKeHHUA U NHUTAHWA KaXJOT0 NpPeJCTABHUTENA IPOCTei-
MIHX.

3. CpenaiiTe BBIBOJL O CXOJCTBE M PasiINUYUAX KJETOK IPOCTEHIIIHNX H
MHOT'OKJIETOYHLIX OPTraHU3MOB.

7] U3yuyeHune B3aumoceasei
B MCKYCCTBEHHOW 3KOCHCTEMe — aKBapuyMme
U COCTaBNEHHE Lieneil NUTaHUA

Lienb paboTbi: BEIACHUTE CYIIECTBYIONIMEe B3AMMOCBAZH MEMKJY KHBBIMH
OpraHM3MaMH M cpeloil o0HUTAHHMA B YCIOBUAX aKBapumyMa (3aMKHYTOM
3KOCHCTEMBI), HAYYUTHCH COCTABIATH [EeNH MUTAHUA HA IPUMepe KOHTAK-
T4 MHPHBIX ¥ XHINHEBIX PLI0 OYyTEM BHECEHHMS KHUBOI'O KOPMAa M IIPH €r0 OT-
CYTCTBHH.

Ob6opyaosaHue W peakTHMBBI: [Ba JIEeMOHCTDAIMOHHBIX aKBAPDHYyMa 8MKO-
cTbi0 30—40 11 ¢ BOZTHBEIMH PACTEHUAMH M *KUBOTHBIMH (6PIOXOHOrHMH aK-
BAapHyYMHBEIMH MOJIIIOCKAMHM) ¥ puIfaMu, KAK MHDHEIMH (CyOIOIH, Me4eHOC-
b, MOJLIMHE3HH ), TaK M XMIIHBIMHE (I{HXJI030MEI H aKapsl).

Xopa paGOTu ......... TR R cssss s B Es I AB IR SR BB s e s

1. JlafiTe XapaKTepHCTUKY aKBapHyMa KaK HMCKYCCTBEHHOH 3KOCHCTE-
MBI, HCIIONL3Y A CAeIYIOMIYIO COIPaBKY.

Cnpaexa

I'pyHTOM aKBapMyMa CAYXKHUT OPOMBITEIA TOPd, KPYIHBLIA IECOK, I'alb-
Ka — OIS YKOPeHeHHs BOJHEBIX pacTeHM#. MM ycBamBalOTCA pasiaraio-
MuecHd OpraHli4YeCKHe OCTATKH norubmmx pacreHu f-'l, nyumny, 3KCKpeMeHThI
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pei6 ¥ MoTiocKoB. BoxHbie pacreHus ABasAOTCA (DaOpMKON KuUcaopoxa
B BOJE M CIYKAT }KU3HEHHOH OCHOBOM /1A PBIO MU MOJLIIOCKOB,

Ha pacrenHax, TPyHTe, CTEHKAX AKBAPHYMA HA CBETY PA3MHOKAITCH
CHHeseJIEHEIe BOLOPOCIH, BUAUMEIEC HEBOOPYKEHHBIM IVIa30M Kak HauaéT, B
BO/JIe BCTPEYAIOTCH W OQHOKJIETOUHLIE JKHBOTHEIE,

Kopwm B akBapuyM BHOCHTCS e:XefiHeBHO. MUpHBIe PLIOEI MUTAIOTCH OLI-
CTPO PASMHOXKAaKIMMHCHA CHHE3eEéHbIMU BOJOPOCAAMEA, KYCOYKAMY MSAT-
KHX 4acTed BBEICIINX PACTEHUI, HO YCIEIIHO MOTTIOMIAKT U MEeJIKHN KUBOH
KopM. OcHOBHASA NMHUIIA XMUIHBIX PeI0 — XUBLIe KopMa. [TocarkerHbIe BMe-
CTe ¢ MEeJIKMMH MHDPHBLIMH PLIOKaMM, HANPHAMED KHBOPOAAIAMU, OHHA ITH-
TAIOTCHA WX MOJOIBIO ¥ 9aCTO B3poCcasIMu ocobamu. MekycerBeHHO co3aH-
HBIM aKBApHYM MOJKeT CIY)KHTbL MOJENbIO eCTeCTBEHHOI'0 03epa, mpyaa
u 7. n. Kak u ecrecTBeHHEBINH BOJOEM, OH MPEACTABIAET CODOI LIEIOCTHYIO
CIOKHYK CHCTEMY, HasbIBAEMYK skocHcremoi. Takasa skocHcTeMa IpH
HAJWYUKA COJMHEYHOrO CBETA WJIM BJIEKTPUYECKOr'o OCBEIeHHsHA, IIPH KOM-
HaTHOH Temmeparype +18—22°C coagaér ycroBua GeCKOHEYHO AOJIIOrO
CYIIEeCTBOBAHMSA JKUBBLIX OPraHu3MoB. PacTenus, »KMBOTHEIE 1 MEKpOOpra-
HU3MBI TECHO CBA3AHBI NHINEBLEIMH IemodkaMu. EcTecTBeHHBIE U MCKYC-
CTBeHHBIe SKOCHCTEMBI CYIIeCTBYIOT IIDH VCJIOBMHM TeCHOH CBA3H IIPO-
JAVIEHTOB, KOHCYMEHTOB, DEYIEHTOR.

2. Ha npumepe JIeMOHCTPAIlUOHHBIX AKBAPHYMOB (B I€PBOM — € MUP-
HBIMH phIfaMK; BO BTODOM — € MHPHBIMHA B XHUIIHLIMYA PEIOAMHA) cOCTaBLETE
numessle neny nurapus. llenn nuranua B rerpagu o6o3HaYbTe CTPEIKA-
MH.

3. CnenaiiTe BEIBOJ| O CBOMCTBAX 9KOCHCTEMEI, CIIOCODAX €€ caMoperyJid-
nyu, 00 MCTOYHUKAX SHEPIrUH JUIA PeAYIeHTOR,

k] UsyueHne 6biTOBBIX OTXO[0B

Llenb paborbi: U3yunuTh KOJMYECTBO U COCTAB OLITOBLIX OTXOA0B, 00Pa3yio-
HIHXCA B KOHKPeTHOM KBapTHupe.

O6opyaoBaHue: GeaMeH MM APYTHE BEChI, IOJAITUICHOBbIE TIAKETHI.

x°npa6°1'h| ....... T EseTs s Es I AT R BT IEE N EE RN RS E PR RS A N e

1. CobGepure B NOIAATHIEHOBLIN IAKET MYCODP, KOTODPBIH HAKAILJIUBAETCHA
B BaIlleM JiOMe HWJIU M'OPOACKOM KBaApTHPE 38 CYTKH.

2. BaBecbTe ero (B3BeIIMBAHHE HOPOBOJHUTE B TEYE€HHE 5 CYTOK, ITOOBI
PACCUHTATE CpelHEe 3HAYEHUE OBITOBBIX OTX0HO0B 34 OGHH CYTKH).

3. PaccunuraiiTe, CKOJBKO DBITOBBEIX OTX0A0B 00pasyeTca B BaIleM JOMe
HJIM KBAPTHUDE 34 OfHY HEJeNI0, MECSI] i Ioj.

4. AprymesETHpyiTe Hesecoo6pasHOCTh MCOONL30BAHUA AJA cOopa ObI-
TOBBIX OTXO/I0B OTHeJbHEIX KOHTeHHepoR (Ais Gymary, cTexksa, miIacTHuKo-
BBIX U3JeJIHii, TANIEBBIX OTXOA0B ¥ T. [1.). MOKHO T B BAIIUX KBAPTUDAX
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WM JOMAX MPUMEHSATEH PA3HBIE MYCODHEIE BEpa AJNA pasieeHua OBITOBRIX
OTXOMOB, Kak 910 genaioT B 3ananuaoi Espone?

5. IlpeanoxuTe MEPOIPAATHA AJIA OPUOOIIEeHNA HACEEHNASA K BKOJOIH!-
YeCcKO KYJbType VTHIN3auuy GbITOBEIX OTXO0/0B.

] UsyueHue npucnocobneHHOCTH OPraHM3MoB
K cpeae obuTaHus

Llens paboTei: paccMOTpeTs Ha KOHKPETHLIX IpAMepax Mopdoaoruueckue
TIPHA3HAKH IPHUCIOCOOIeHHOCTH OPraHH3MOB K cpejie OOHTaHuA.

O6opyaoBaHKe: uyyeno 03EpHON HYalKM, BIAXKHBIA TPENapaT DeTHOTOo
OKYH#A, HATypaJbHbIA 00beKT — KaKTyc (n000i) B ropuike, sugeodpar-
MEHTBHI O JKU3HE/eATEeJIbHOCTH BhIODAHHBEIX OHOJIOTHYECKUX OOBEKTOB
B €CTECTBEHHOH cpeze o0MTaHMSA.,

Xon paso-ru .............................................

1. HasoBuTe ra el 6uosornueckuit o6bekT (pofoBOE ¥ BHAOBOE Ha-
spanue). Hafizure B MHTEpHETE IATMHCKHE HA3BAHMA 3TUX 00BEKTOB. 3a-
TUINNUTE UX B TETPAgH.

2. Onpegenure, Kakue Mopdoaorugeckue ocoOGEHHOCTH 0O3EPHON Yaliku
COOTBETCTBYIOT BO3AVIIHOM cpelie o0uTaHNA. 3aNUIIATEe HX B TeTPab.

3. HazoBuTe MOpQo/IOrnyecKue 0COGEHHOCTH PEYHOTO OKYHA, KOTOPhIe
COOTBETCTBYIOT BOJHOM cpejie 00UTaHKA. 3aNHIIATE X B TETPAAE.

4. O6bsicHATE, KAKUE MOP(OJIOTAYECK e OCOOEHHOCTH KAKTYCA COOTBET-
CTBYIOT 3aCyIIJIUBOH cpeZie OOAMTAHHA. 3ANKUIINATE UX B TETPAa/b.

i UsyueHue BONHOBLIX CBOMCTB CBETa

Uene pa6orbi: HabmofeHue sBJICHHNE NHCIEPCHH U AADPAKIHHM CBeTa,
yrayb6neHue 3HAHUE 00 3TUX ABJIEHUAX, PA3BUTHE YMEHUA AHAJTU3UPOBATE
M COIIOCTABJIATE PE3YJILTATEI 3KCIIEPUMEHTAJIBHOIO HCCASA0BAHUA U IeJIaTh
BBIBOIbI.

O6opyaoBaHMe: TazepHas yKa3Ka, HCTOYHHK cBeTa (HAIIPHIMED, IaMIOYKA
OT KapMaHHOro (hoHap#A), TPEXTpPaHHAA NpU3Ma, AU(DPaAKIMOHHAS PeIIeT-
Kd, ACTOYHHK TOKA&, 3KpaH, AuapparmMa, No3BoifAI0Mas BEIAEIATE TOHKAK
IIYY0K CBeTAa.

XoAPpabOTH ¢ ccvvevevecsrssessssnsenseransosscsssscnasessa

1. CoepmHENTE 3IEKTPUYUECKYIO JAMIOYKY ¢ ACTOYHHMKOM TOKa, BKJIIOYH-
Te e€, BhIJIeJIUTE C IOMOINBLI0 JUualdparMel y3KU# ny4yox csera. Hanpasnre
€ro Ha Npu3My, INOJY4YHTEe Ha S9KpaHe CIOeKTp. CR&:}RHTB, KaK Ha3elBaeTcH
Haﬁnm,qaemoe BAMH HBJIEHHE, O YéM OHO CBHOEeTeJIbCTBYET.
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2. Jlna npoBejieHUs 3TOro drama paboTsl BaM HeoOXOAMMEI JasepHas
YKasKa i Ju(@pakiHoHEaA pemléTKa, [JnpaknnoHHAA PEIIETKA IPeACTaB-
nseT cobol CTeKJIAHHYIO INIACTHHKY ¢ HAHECEHHBIMH HA Heé yepes paBHEIe
paccToaHMa mTpuxamu. Eciau y Bac HeT roroBoit JupaKIMOHHON perér-
KH, cpenaiiTe eé camMu. {14 9TOro BO3sMHUTE NPO3PAYHYIO IIJIACTHHKY, JIVY-
ure u3 obergHOTO cTeKna. HamecuTe oueHb TOHKUM (IIOMACTEPOM HJIH I1e-
POM HECKOJBKO IITPHXOB,

3. HanpaseTe n1y4 OT Ia3epHON YKAZKH HA CTEHY, IOCTABLTE HA ero IMyTH
auppaknuorHyi0 pemérky. Onumure cBou HabmogeHus. O6bACHUTE, KaK
Ha3kIBaeTCH HAOMI01aeMOe BAMH SAIBJIeHHE, O UEM OHO CBH/IETEIbLCTBYET,

4. IloBTOpHUTE OULIT, U3MEHHAS PACCTOAHHE MEMIAY HMCTOUHHKOM CBETa
¥ 1u(paKTHOHHON peméTKONH. 3aMeHUTe TUPPAKIMOHHYIO PEUIETKY Ha
ADPYT'YIO ¢ MEHBIIUM HJIHA OOJLIINM paccTOsHHEM Mexxay mrpuxamu. Kak
NP 3TOM U3MeHHUJIach fudpakuuonHas xapTuaa?

5. CpenaiiTe BEIBOJ| O IDHPOZE CBETA. ¥ KAKUTE, KAKOM AUANA30H B IIKA-
e MakKceeJlia UMeeT CBeT, ¢ KOTOPBIM BEI paGoTasiu,

iJ UccnegosaHue cpepbl pacTBopa conen
M COKa pacTeHHH

Llenb paboTbi: ncciaenoBaTh PacTBOPEI COJIEH W COKA PACTEHHI ¢ IOMOMIILIO
UHAWKATOPHOM GyMaru, o0bACHATHL Pe3yJIbTATEL UCCIeNOBAHUSA HA OCHOBE
3HAHHA 0 THApOau3e conei m pH pacTBopa.

O6opyaosaHue U peaKTHUBbI: TPOGHPKH, PACTBOPHI KapboHATA HATPHUA, CU-
JTHKAaTa Kaluda, XJ0PpHAa HATPUA, XJIOPH/A UHKA, HUTPATA AMMOHHSH, HA-
TpaTa Kajaud, cyjab(aTa HATPHUA, YHUBepcaJbHAA UHAMKATOpHaa Oymara,
chIpbie OBomH (orypeln, GenokouaHHAs Kamycra, Kaprodens) U OPYKTHI
(s6g0K0, TUMOH, rpy1Ia).

XOﬂpa6oTH............. .......... 5 50 88 588 e 5AGE S Bia seconn

1. 'maponus conei.

B Tpéx npobupkax 663 3THKETOK HAXOIATCH:

pacTBopsl KapboHaTa HATPUA, XJIOPHJIa HATPUA, XJIOPHAa IUHKAE (Bapu-
auT 1);

pacTBOpHI cysibhara HMHKA, HATPATA KajlWd, CHJIMKATA KanudA (Bapu-
aur 2);

pacTBOpPHl HUTpAaTa aMMOHH#A, cyiab(para HaTpus, KapboHaTa HATPHSA
(BapuanT 3).

IMonyuure y yuureas Tpu NPOOUMDPKH B COOTBETCTBUH ¢ HOMEPOM BAIIero
BapuanTa. UceaenyiiTe pacTBOPEI C TOMOIILI0 YHUBEPCATBHON WHANKATOD-
HOM Oymarm. OmpepenuTe, B KaKol M3 IPOOHMPOK HAXOZMJIACE KayKaasd
COJIb, SATIUIIINTE B TeTPaLb Pe3yJIbTATE HAOIIOAEHH, & TAKKEe MOJEKYJIAp-
HbI€ 1 HOHHEBIE YPABHEHUS PEAKIIUHA MrHAPOJIN3a.
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2. Uayuenne pH coka pacrenmii.

OCTpBIM HOMOM OTPEEbTe HeGOMbIIYIO NIIACTHHKY OT OBOIIA HMJIH (hpyK-
Ta. [Ipuioxure K HeMy MIOJIOCKY YHUBEPCANBHOU MHIUKATOPHON OyMaru,
Ilo mrane onpenenuTte 3uaueHue pH coxa u cpenaiiTe BEIBOJ 0 cpeje pac-
TBOPA B COKE. SAUMIIATE PE3YJIbTATEl B TETPAlb.

U3yueHue cocraBa nousbi

Llens paborsi: usyanTs MexaHHYeCKHil COCTAB IIOYBEI, IOJYIHTE MTOYBEH-
HBIM PACTBOP H HMCCJIEIOBATH €r0.

O6opyaoBaHue U peakTHBbI: IOUBa, AMCTUIMPOBAHHEAA BOAA, IPOGHPKH,
JIyna, BOPOHKA, JIaGopaTopHbBIN ITATHE, OYyMAMXKHBIA (QUILTD, CTeKISHHEAL
IIJIACTHHKA AJIM YaCOBOE CTeKJIO, MUHIIET, CIUPTOBKA, JTAKMYyCOBas Gymark-
ka (KpacHas U CHHAHA).

x0ﬂp3607hl .......................... B BT B i R A T

1. MexaHHYeCKHUI aHAJIM3 MOYBHL.

3anosHHTE NPOOUPKY IOYBOM 10 BeicoTEl 2—3 cM. Haneiire auerumpium-
POBaHHYIO BOLY, 06'6€M KOTODPOH JOJIKEeH B 3 Pasa NpPeBbIIIATh 00bEM mou-
BEl. 3aKpoiiTe MPOOMPKY NPOBKOMH M TIATETLHO BCTPAXUBANTE B TeUeHHE
1—2 mumyT, a 3aTem uyepes Jyny MoHAOHIOZANTE 33 OCAXMKIEHHEM YACTHIL
MOYBBI U CTPYKTYpPO# ocaakos. Onumure u o6bacHATE CBOU HAOIIONeHMS .

2. IToryueHEMe NOYBEHHOTO PACTBOPA M ONBITHI C HAM.

IIparorosnre GyMaKHBIH QUIBTD, BCTABLTE €I'0 B BOPOHKY, 3aKPEIJISH-
HYIO B KoJbIe mratusa. [lomectuTe mos BOPOHKY YMCTYIO CYXYyIO Ipobup-
Ky H NIPOMQUIBTPYHTE NOJYUYEHHYIO B IePBOM OIILITE CMECh ITOYBEI M BOJIHI.
Ilepen puabLTPOBAHHMEM CMECH He CIeAyeT BCTPAXHMBATHL. 110YyBa OCTAHETCH
Ha (puIsTpe, a cobpaHHkbIil B npobupke GuILTPaT npegcTasadgeT coboi mou-
BeHHYIO BRITAIKKY (IOYBEHHBIH PacTBop).

Heckosbko Kamexs 3TOr0 pacTBOpa MOMECTHUTE HA CTEKJIAHHYIO IJia-
CTHHKY ¥ C IOMOIIbLIO IHHIIeTA TOJePMKUTE €€ HAJ MOPEJKOM /10 BBIIADUBA-
HUA Bobl. Yro Habmogaere? O6sacHATE.

BoasmuTe ABe naKMycoBbie GyMaKKH (KPACHYIO U CHHIOK) U CTeKJSH-
HOH NAaJ09K0l HAHECUTE HA HUX [IOYBEHHLIH PACTBOP.

3. CoemnatiTe BEIBOJ IO pesyJbTaTaM HAOIIOZeHUN.

] Usmeperue yaenbHOH TENNOEMKOCTH BOADI

Llens paborei: sakpenuTh 3HAHWA O IpoIecce TEMIOOOMEHA, TEIJIOBOM
PaBHOBECHH, TEIJIOBOM GajiaHce; COBEPIIEHCTBOBATH YMEHHE I0JIb30BATE-
CA TEPMOMETPOM, U3MEPATH TOCTOAHEBIC BeJIMIUHE],

O60opyaoBaHue: TepMoMeTD, BECE] C DABHOBECOM, MEPHBI ITHIHH/D, KaJj0-

PHMETp, CTAKaH C BOJOH, KAJIOPEMETPHYECKOE TeJI0 M3 H3BeCTHOTO MeTal-
Jia Ha HUTH, MelllaJKsa, IPOMOKaTeJIbHadA 6y1wara.
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XQApaﬁo-rH............. ......... Ry AR e

1. Hanefire B kamopumerp 120 M BOAEL.

2. iamepeTe €€ TeMnepaTypy.

3. OmycTuTe B KATTOPUMETD HAMPETHIN B ropsuyeil Bojle METANIHYECKHAM
IAJTAHAD (ITO CAeaeT yIUTENb), TEMIEPATyPa KOTOPOro H3BeCTHA,

4. TlepemernuBaiiTe BOAY A0 TeX IIOP, IOKA TeMIePATyPa BOALI ¢ IIHJINH-
JAPOM He IlepecTaHeT H3MeHAThCA. MsMepsTe TeMIlepaTypy BOAEL.

5. BeiHbTE MUIUHD U3 BOAKI, 060TPUTE €T0 TPOMOKATENbHOMH ODyMaroii u
B3BEChTE.

6. BerumeauTe KOJMYECTBO TEIJIOTHI, OTAaHHOE IMJIMHAPOM Boze (Q,):

Q) = myey(ty — 1),

rme m, — Macca ODWIMHAPA, ¢; — yAelbHAA TEIJIOEMKOCTE BellecTsa, U3
KOTOPOTI'0 H3TrOTOBJEH LHAJAHAD (HaspaHue BeIIeCcTBA IOACKaKeT VUHUTEID),
t, — HadaJbpHAafA TeMIIepaTypa BelllecTBa (3HaYeHHe HA30BET YUUTeNb), T —
TeMIIepATYDPAa BOJAbI ¥ IHUJIMHIPA B COCTOAHHH TEILJIOBOI'O PABHOBECH .

7. BriuuciinTe yAEJBHYI TEIJIOEMKOCTE BoAbl. KoMuyecTBO TEMJIOTHI
Q,, OTHAHHOe NWJIHHAPOM, DABHO KOJHYECTBY TelJIOTHI, NOJYIeHHOMY BO-
poi, — Q,: @, = @,. B crowo ouepesb, KOJIHYECTBO TENJIOTHI, IOJy4YeHHOR
BOZIOH, paBHO: @, = myc,(t — t,), TIe m, — Macca BOJBI, C;, — y/AeJIbHAHA Te-
IIOEMKOCTB BOJIBI, £, — HadaJlbHA# TeMIlepaTypa Bo[bl, { — TeMIIepaTypa

BOABI ¥ UJIMHAPA B COCTOSAHUH TEILJIOBOIO PABHOBECHS.
S
mg(t — t,)

9. CpaBHMTe NOJIyYeHHOE 3HAYEeHHEe YJEeJbHOH TEIJIOEMKOCTH BOJbI
¢ TabJIMYHBIM.

10. O6ssacHUTE, MOYEMY NOJYYEHHOE BAMH 3HAYEHHUE YACJIBHOH TEILIo-
éMKOCTH BOABI He coBmajgaeTr ¢ TabmuuubiM. KaKk MOMHO YMEHBUIHTE II0-
TPemIHOCTEL N3MEePEeHMIl B JaHHOi padoTe?

11. OopmuTe 0TUET O IpoAEeaHHON paboTe U claenaiiTe BEIBOJ.

8. BeraucanTe yaeIbHYIO TEILIOEMKOCTE BOIBI: Cy =

1] U3yueHnune nzobparkeHus, faBaemMoro 1IMH3OM
Llenb pabortsi: nccenoBaTh mooXKeHEHe ¥ XapakKTep u300pakeHus B 3aBU-
CHMOCTH OT PACCTOSHMSA MeX 1y npeagMerToM 1 JUH30M.

O6opyaoBaHMe: [BOAKOBLEINYKIAA AUH3A, JAMIOUKA OT KapMaHHOTo dho-
Hap#A Ha MOACTABKE, TAGODATODHBIM HCTOUHUK MUTAHUSA, TWHEHKA, 9KDAaH.

x°npa6°1-u ............ R T T P R SR T S

1. Onpenenure hokycHoe paccrosuue juH3bl. g sToro moayuure Ha
sKpaHe 4YéTKOe HaoOpasKeHHe YIANEHHOrO IpeJMeTa, HAIIpAMED IepeBa
MJIH 371aHUS 33 OKHOM. B 3TOM ciyuae pACCTOSHHE OT JIMH3BL 10 dKpaHa
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paBHO (DOKYCHOMY DACCTOAHMIO JIMH3BI. 3anUIIMTEe 3HAYeHHEe (POKYCHOTro
PacCcTOAHHA JIMH3bI B TaﬁJIHI],y.

2. [lomMecTHTe BKIIOUEHHYIO JJAMIOYKY OT JIMH3LI HA PACCTOAHMH, 6OIb-
meM ABOHHOrO thoxycuoro, Ilonyunre uérkoe uaobparkeHne JIaMIIOYKH Ha
JKpaHe. HBMBPLTB paccrodHHe 0T JaMOO4YKH [0 JIMH3bI H OT JIMH3BI 10
SKpaHa. 3anuIINTe Pe3yIbTAThl U3MEPEHUSA B TAOIHLLY.

3. Ilepememafite naMIoOUKy K JHH3e U KaskAbIll pa3 mobuBaliTech Ha
sxpaHe 4érkoro usobpaskenua. amepaiire paccTodsHME OT JIAMIOYKH IO
JIMHS3EI U OT JIMHSLI 10 9KPaHa. 3anuceIBANTEe JaHHBIE B TAGIHIY.

4. OxapakrepusyiiTe nzobparkeHue JTAMIIOYKH, [IOJYIAIOIEECH B KAy~
JIOM cJIy4ae, U 3aHeCHTE 3Ty HHPOPMATHIO B TabaHILY.

3ABMCUMOCTb XAPAKTEPA U30BPAXKEHUA
OT PACCTOSIHUA MEXXAY NPEAMETOM W JINH30M

Paccroanue XapakrepucTuka HaobpaxeHus

or npegmera | oT AMH3bI A0
RO NHH3bI, uzobpamenun,
d(cm) . fcm)

yaenv4yeHHoe
(ymeHbeH-
Hoe)

| peHcCTBHTENR- |

thoxycHoe
| Hoe (MHUMOE) !

| AwnH3bl, F(cMm)

d>2F

- d=2F
- 2F>d>F

d=F
T d<F

5. CpenaiiTe BbIBOJ O 3aBHCUMOCTH XapakTepa u3obpaskeHus OT PACCTO-
AHUA IPeAMeTa [0 JHH3EL.



MPOEKTHbIE

/" WUCCNEAOBATEJ/IbCKUE PABOTbI
- _/

BuinosHenune crapmexkJIacCHUKAMH 00583aTelbHOT0 WHAMBUAYVAJIBLHOTO
IPOEKTA ITPe[yCMOTPEeHO HOBEIMH 00pa30BaATEIbHBIMY CTAHAADTAMH.

IIpoexTHaa HAEeATENBHOCTH — CAMOCTOATENLHAA TBOPYECKAA AEATENb-
HOCTb, PE€3YJIETATOM KOTOPOH ABIAeTCA WH(POPMALMOHHBIA IPOAVKET —
oOpMJIEHHEIM MPOEKT, 00Ia1a0uii HOBU3HOM.

B pabGore HaA OPOEKTOM MM MCCJIEAOBAHMEM MOYKHO BhIZEJHTE 6 sTa-
IIOB:

1-# aTan — moAroToBKa: GOPMYIHPOBAHNE TEMEI, IIEJIeH U 3ajiay, onpe-
JieJIeHNe UCTOUYHHUKOB HH(MPOPMAaIMH (CIIHCOK JUTEePaTyphl, caltTel UHTEDHE-
Ta, Cpe/icCTBa Macc-MeAHa ¥ Ap.) A1 ZOCTHIKEHUA Pe3yIbTATOB H PEIIeHH
IOCTaBJIE€HHEBIX 3a71a4;

2-#i sran — NIaHHpOBaHHe: BRIOOD criocoboB orbopa u aHanmuaa uHOp-
Manuy, paspaboTka miiaHa AeiicTBUIi; BHIJIBUMKEHHE TUIIOTe3, KOTOphIe Dy-
AYT DOATBEPAEeHbI UJIX OIIPOBEPTHYTHI B X0/1e paboTsi;

3-i1 aTan — mccaegoBaHHe: paspaboTKa METOJHWKH IPOBEJeHUuA IKCIIe-
PUMEHTA U €€ peasiM3anud B Ipolecce BHIMOJHEHHA IPOEKTa;

4-if pTan — NMoaBeJeHHEe HTOTOB B (POPMYJIHPOBAHHE BLIBOAOB: AHAJIHA3
coOpaHHO# TeOpeTHUECKOR M SKCIepPHMEHTANLHOH mudopMaiuu, odopm-
JIeHHE ¥ 3allHCh Pe3YJIbLTATOB YMO3aKIIOUeHHH;

5-# aram — mnpencTaBJIeHHEe Pe3yaAbTATOB: IOATOTOBKA IMpe3eHTAI[UH,
BBICTYIJIEHHE C OCHOBHBIMH HIEAMH IIPOBEeJEHHOM paboTkl, yuacTHe B Ha-
VYHOM JTUCKYCCHH;

6-i1 aTan — pedaercud: caMOOIEHKA U OLIEHKA PEe3yJILTATOB U IIpoIiecca
paboTsl yunTesieM, OJHOKJIACCHUKAMA H IP.

B arom paspene yueGHMKA IPUBEIEHKI €CTECTBEHHO-HAYYHEBIE SKCIIEPH-
MEeHTBHI, KOTOPbIE MOT'YT IOCJIYHUTh OCHOBOM JIJIsi BAllleH TBOpPYeCKo# pabo-
TEI. IloaTOMy O3HAKOMBTECEH CO BCEMHM HCCJIEIOBATENLCKUMH paboTaMu, BhI-
OepuTe TPH, KOTOPEIE BAM HEOOXOLMMO BBIIOJIHUTE. M3 oTHX TpéxX onpene-
Jgure Ty paboTy, KoTopas Bac Hanbonee sanHTepecosana. Eciin BEI 3aX0TUTE
Ha €€ OCHOBe IPOBECTH COOCTBEHHOEe HHAMBHUAYAJIBHOE MCCIEJOBAHHE, pa-
GoraiiTe o miany u3 6 8TANOB, IepeUYNCIIeHHBIX BEIIIE,
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"l KauecTtBeHHOe onpegeneHue
BaXKHEMLIUX NPpUMeceH B Boge

BuayansHoe (opradonenruueckoe) onpeaeneHue
noxKasarenew Boabi

BoassmuTe MpoOB BOALI M3 PASJAHYHBIX [IPHPOAHBIX MCTOYHHKOR (DPy4bd,
PeKM, 03epa, Mpya Wiiu Jpyroro Bogoéma). 3abop mpobsl aydmnie ocymecT-
BIATHL C MOCTa WJIM JIOAKH Ha ruryduuae npumepHo 50 cM B 00BbEMe HECKOIL-
KHMX JIULTPOB, COOII0AaA IPH 5TOM MephI IPeA0CTOPOKHOCTH, BEMMAaTe IbHO
M3YUHTe BHEITHUN Buj oOpasia BOABL: IBeT, 3alax, IPO03padyHOCTh, HAJIM-
ype TBEPALIX YACTHYEK MJIA MACJIAHMCTHIX 3arpsasHeHni. Baecure Habio-
AeHHA B TabinHIy noxasareieil 10 KaJOMy HCTOUYHHKY obpasma BOJLI

(rabm. 1).
Tasmuna 1
OPFAHONENTHUYECKHME NMOKA3ATENM BOAbI B PA3NIMYHbBIX HCTOYHUKAX
Mokazarenu - - s | el »
NMpozpay- | Hannuue
| BOAbI | [
Firone: Lger HOCTb 3anax | Bryc npumecen,
HHK = (myTHOCTB) | | ocaaxa
| Pyueit *i
Pexa '
| Ozepo |
Ipya

Onpepenenne XxapakTepa M HHTEHCHBHOCTY 3allaxa. 3aax BOJBI jeJja-
TeJILHO ONIpeJeaTh B IOMEINeH!H, Ile HeT TIOCTOPOHHUX 3anaxos. Kpome
TOro, BaXXHO, U4TOOLI 3anax OZHOH M TOM e mpoOLI BOAKI OIIpeAeAlid He-
CKOJIBKO UeJoBeK (2—3).

B xonby oosémonm 200 mur Haneiite 100 M HecIeLyeMOi BOILI, 3aKPOi-
Te e€ MpobKOoi M cuiIbHO B3bosTaiiTe. BoiHbTE NIPOOKY U ONPEEIuTe XapaKk-
Tep U MHTEHCHBHOCTH 3alaxa HMccjaefyeMo Ipo0bl BOABI ¢ HOMOILLIO Tab-

aun 2 3.
Tasmua 2
XAPAKTEP 3AMNAXA BOAbI
Xapakrep 3anaxa = | Au:.uor :an;x_a
I Heonpeaenénnniin . He'l:;nora o
I TpaBARMCTRIH Banax_ceaa, HOR;.‘.& -
CepoBOmOpOAHELH Tyxaerx aun
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Oxonvarnue maoa. 2

Awxanor zanaxa

Xapakrep 3anaxa i

BaTxasit | Ilnecenu, 38CTOMHOTO BO3AYXA |
Ilpensrit CeesieBcnaxanHoi 3eMiIu
JpesecHsrit | Kopsl fepeBkeB, MOKPLIX OMHJIOK '
DexalbHBIH CTOYHEIX BOJ, THUIH
Bonorasrit TuHBI, 18, [BETYIIEH 3aCTORHON BOIBI
ApomarHeri IIBeToB, OrypmoB, AGI0K
TApmHUA 3
MHTEHCUBHOCTbL 3AMNAXA BOAbI
i HWHTEeHCHBHOCTB 3anaxa | XapakrepucTHKa 3anaxa
QOueHb CHABHBIH | MirTencuBHBL, Cpady OLIYIIaeTCHA; BOAA HEPATOHA
| | AJIA MATBA
OTuéTanBhit YyBCTBYETCH OTUETIINBO; BOJIa HEIIPATOAHA A MUTHA
OmyTrMo 3aMeTHbIH Ob6uapys;xupaerca 6es3 TpyAa; BOJA HENPUIOLHA JJIA [TH-
ThHA
| | |
| Cnaberid Ourymaercs He cpasdy, HO YYBCTBYeTCH, eCJIM COCPenoTo- |
TUTHCSH
- |
Quens caadblii uam or- Mo:xer GEITE 3ahHKCHPOBAH TOJIBKO ONBITHLIM HCCTE0™ |
CYTCTBYET BOBCE BaTeneM B 1abopaTOpHH WM OTCYTCTBYET BoobIme

Onpenenenue BKyca Boabl. OTMETHM, YTO BKYC CTOUT OIPEAENATH TOIb-
KO0 y Tex npob BOJbI, KOTOPhIe HMEIOT caadblil 3anax MM He HMEIT ero Bo-
Bce, Onpejenenne JAHHOTO IIOKA3ATENA BOALI OYeHb CHJIBHO 3aBHCHT OT
JUYHOTO OILITA UCCIIeJOBATEIfA, II0TOMY BIOJIHE JOIMYCTHMO, YTO HCCIIEN0-
BaTenu 6YIYT YYBCTBOBATH PasindHble NpuBKychl. IIpobdy Boasr 20 M opo-
KunsaTute Ha nauTKe. [locie eé ocTHIBAHUA 10 KOMHATHOR TeMIIepaTypbl
10—15 M BOABI, He MpOrIaThiBas, 1—2 MHHYTEI OOAEPKHATE BO PTY, MBI-
TafgCh MAKCHMAJBHO 38/JeACTBOBATH PELENTODEI ABEIKA | HEDA.

Onpenenenue uBeTa H NPO3PAYHOCTH/MYTHOCTH BOABI. XUMUKH Onpe-
AeJAI0T IBET BOALI ¢ IIOMOIILIO CHENHaJbHOM mKaabl nserHocTu. Ilser-
HOCTE — 3TO OTPEeJeéHHBIA IIBETOBOH OTTEHOK BoABI. dmcras BOJa He
[OJI3KHA HMEeTh [TOYTH HUKAaKOT0 IIBeTa.

B seMOHCTpAIHOHHYI0 NPOGUPKY BBIcOTOM 15—20 cM MM CTEeKITHHBIN
MHJIHHAD HaJeliTe MCCIeAyeMyi0 BOAY, NOJ HEro moJoXHuTe JucT Gemoi
6ymarz (B KauecTBe (oHA). 3anmoneEHTe NPOOHMPKY BOMOH X0 BEICOTHI

\
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10—12 cm. Onpejienure MBETHOCTE BOABI, PACCMATPUABAA BOAY CBEPXY IPH
pocraTo9HOM 60KOBOM ocBelleHnu. Bribepure HanbGosiee TOYHOE HA3BAHUE
OTTEeHKA: cJabo-iKesToBaTas, CBETJIO-YKEJITOBATASN, JKEATAHA, MHTEHCUBHO-
sEnTas, KODUYHEBARA, KDACHO-KOPUYHEBAA, Apyrasd (YKamure — KaKas).

s ompesesieHUs MYTHOCTH BOJABI MEPHBIM MUJIHHAD C NPO3PAYHBIM
JHOM YCTAHOBUTE HA Ta3eTHOW WJIA KHHMKHOUM cTpaHuIe ¢ Tekcrom. [Tom-
BaiTe B nuauHAP nopuusavu mo 10 ma Boay U3 aHATH3HPYEeMOr'o HCTOYHH-
Ka [I0 TeX MOop, IOKa TEKCT, HA KOTOPLIH Bkl CMOTPHUTE CBEPXY Yepes TOJIILY
BOAEI, He GyJeT pacIILIBATLCA.

HamepbTe nuHEHKON BBICOTY CTOJ0A KHUAKOCTH. YCJIOBHO IPHHHUMAH
CTelleHb OIpe/le/ieHHA NPO3PAYHOCTH JHCTUAIMPOBAaHHOM BoAbl 3a 100%,
OIlpefieINTe CTEIIeHb IPO3PAYHOCTH HCC/IeLyeMOH NpobLl, pasieIdB BLICO-
Ty eé cronba Ha BeICOTY €TON0A NTUCTUIINPOBAHHON BOALI M YMHOMKHUB II0-
ay4eHHBINH peayasrar Ha 100% .

Onpenenenne HaIHYHA NpHMecCeii, ocagka. B IByX/IUTPOBYIO K00y Ha-
OepuTe umcciaeayemyio BOAy, B3OoaTaiiTe e€, mocrtaBeTe HaA cToi. Yepes
1—2 gaca oxapaKkTepH3yiTe 0CaJl0K B TAKOHU rpajlalluu: OTCYTCTBYeT, He-
3HAYNATEJIBHBIH, 3aMeTHBIN, Gonbioi. Ecau ocazok ecTs, onpemenuTe ero
XapaxkTep (XJONbeBHUAHEIH, HeCUaAHBIN, UIUCTHIN U T. [.) B IIBET, a TaKXKe
ONMUIITHTE OCBeTJIeHre BOABI HAX ocamkoM. Haimuyue Maces OlleHHTE TaAKIKe
BU3YAJILHO — 00 3TOM CBUIETENLCTBYIOT SKUPHBIE NIATHA HA IIOBEPXHOCTH
BOJIBI.

M3mepeHHe NNOTHOCTH BOfb!

Ana uaMepeHHs IJIOTHOCTH BOABI NoTpefyerca apeoMeTp, MO3BOISIONIHH
CIesaTh 3TO C TOUHOCTBIO A0 THICAYHLIX moJseil. Omyerure apeoMeTp B cTa-
KaH ¢ uccaegyeMbIM 00pasnoM U y3HaiiTe NIOTHOCTH BOALI. IloMEMO Tem-
NIepaTypsl IIOTHOCTE BOJALI 3ABUCHT OT COJEPIKAHUA B HEMl PACTBODEHHBIX
BelecTs. IIpoBeiuTe HCIBLITAHKUA C KasKABIM U3 0GDA3IOB ¥ Pe3yIbTATHI 3a-
HecuTe B Tabmuny 4.

Onpenenenue peakuuu cpeas: (pH). OTo MoxxeTe clenaTh ¢ IOMOIIBIO
VHUBepCaJbHON MHAWKATOPHOI OyMaru,

Onpenenenne oprammyeckux Bemecrs. K uccnegyeMeim obpasmam ao-
f6aBpTe Mo HeckoNMbKO Kaneab 0,5%-X pacTBOpOB NepMAaHraHaTa KaJIHsA
(MaprasmnoBKH) ¥ cepPHOM KUCJIOTHI. [Ipn HarpeBaHUM NPOMCXOAUT H3MeHe-
HHE OKPACKH, YTO FOBOPHUT O HAJIMYUH B BO/Ie OPIraHUUYECKUX BelllecTB, CIIOo-
COOHBIX OKHCJIATHCA PACTBOPOM IE€PMAHTAHATA KAJIHA.

Onpenenenne xmopux-uonos. s aToro K uccaegyemsim obpasnam mo-
0aBbTe HECKOJBKO KalleJlb PACTBOpa HUTpaTa cepebpa. Ecau pacTBopsl mo-
MYTHEJIM, 3HAYUT, XJIOPHAA-UOHBI IPACYTCTBYIOT.

Onpenenenne cyabdar-uonos. [Iposoaurcs TaKuM e 00pa3oM, 4To U
OpeasiayInee HcclefOBaHUe, TOJNBKO ¢ A0DaBlIeHMEM HECKONbKUX Kalleab
pacTBOpa XJaopunga 6apus.
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Onpenenenue noHOR xeaesa (III). B npobsl uccaeayemMerx o0pasnos Ko~
faBpTe 3—4 KamIu KOHIEHTPUPOBAHHOH a30THOW KHCJIOTHI ¥ KHIATHTE
2—8 MHHYTHI C HEeIbI0 OKUCIeHHT HoHOB xkenesa (II) B monsr sxemnesa (I1I).
Ilocme oxnakaenusa no6aBbTe 3—4 KamJW pacTBopa pojaHua AMMOHHS.
OxpamuBaHye PACTBOPOB B KPACHBIN IIBeT CBHAETEJLCTBYET O HAJIMYHH
noHoB xegeza (I11).

Onpenenenne monos mexu (II). K npobam mccreayemsix o6pasnos fo-
faBbTe PACTBOD AMMUAKA, KOTOPHIHA IIPH B3aUMOAEHCTBUHA C MOHAMM Me M
obpasyer cHayaJia OCagK1 OCHOBHBIX COJIell CHHe-3€/IEHOro [IBeTa, KOTOphIe
gaTeM B u306BITKe peareHTa 06pasyioT pacTBOPUMbIE AMMUAKATEL MEAN UH-
TEHCHBHOT'O CHHEI'0 I[BeTa:

Cu2* + 4NH, - H,;0 = Cu(NHjy) 2* + 4H,0.

Onpenenenne nonos maraua. K mpobam mceinegyemMbix o6pasioB 10-
HasbTe MO H KATeJIh DACTBOPOB XJIOpHAa AaMMOHUA, THAPodocdara HaTpUA
u ammuaxa. Ilossienme 6ea0ro KpHCTA/JIMYECKOI0 OCAAKA AMMOHMM-
marauit-gocdara, pacTBOPAMOI0 B YKCYCHOM KHCJIOTEe, CBUIETEeJIbCTBYET
0 HAJTMYHUH B BOJE HOHOB MarHu:

Mg?* + HPO2- + NH, - H,0 = NH,MgPO, + H,0.

Onpenenenne auTpuros. K 2 M1 uccieayemoii BoAEL fo0aBbTe 2 M hu-
3MOJOTMYECKOr0 PACTBOPA U 2 MJI pUBAHOJIBHOTO PAcTBOPA (1 TabueTKy pu-
BaHoOJa, KYIJIEHHOTO B anTeKe, pactopsior B 200 mu 8% -it COJSTHOM KHC-
norsr). Ecnu noasaserca 61eAHO-pO30Basi OKPacKa, dT0 TOBOPHUT O HEZOITy"
CTHMOCTH YPOBHSA COfEP:KaHuA HUTPUTOB B BOJE.

TABTHIIA 4
XAPAKTEPUCTUKA BO/Abl NO XUMUHECKHUM NOKASATENAM

Nokasa- | l l ' _ i

b | |
S TeAM  peakuyus @ Oprauu- : '

“BoAM | cpegm | ueckwe = CI- | SOF"  Fes* | Cu?* | Mg* | NO7
(pH) | Bewecrsa _ !

| lI | | i | |

Mcrou- - !
HHK N
1

Pyueit
! — — | e ————————— _ | — . N— 4 4 - 4
r T t
Pera [ !

Osepo | |

| Ipya | | j

CpaBHHTE KA4eCTBO BO/BI U3 PA3AMYHLIX HCTOYHUKOB U €€ IIPUIOJHOCTE
JUI GBITOBBIX ¥ MPOMBIIUIEHHBIX HYKJ, MCIONB3Yy#A NDPeJeNbHO AOIMYCTH-
Mble KOHIeHTpauum. IIpeaioxkuTe cBOM CIOCOGBI YAYYLIEHUS KadecTBa
BOJAEIL.
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2 Cnocobbi ynyuuieHUs KayecTsa BoAbI

MpurorosneHne OHONOrHYECKH AaKTUBHOW BOAbI

B moMamEBEHX yCAOBHAX HECJOMKHO MOJYYUTH pasHble BHALI OHOJOTHUYEC-
KW aKTHBHBIX BOJ: TAJyI0, HAMATHUYEHHYIO, CepefpAHYI0, KPEeMHUEBYIO
M jJake MyHruToBYI0 (Tabn. 5). MuHepansl, VCTAHOBKM IS MOATOTOBKH
aKTHBHPOBAHHON BO/BI CTAJH LOCTYIIHEE, OHU IPEACTABICHBI B AIITEYHON H
TOPTOBOM CEeTH M IPHMEHAITCA BO MHOI'HX CEMbHAX.

TasmuA 5
NONYYEHUE AKTUBMPOBAHHOM BOAbI

AKTHBMpOBaHHan BOga

Buga sogsi

Cnocob nonyuexus

Boponporoguasn

Tanas BomonpoBoaHAS

Teanas cHerosas

| Cepebpanasn

ObBoraménnas cepebpom nmpm
TOMOIITH HOHaATOpAa

Kpevmaneran

IIyarnrosasa

MKuBas u Mépraan

Maranraas

| HanefiTe B OTKPRITYIO 6MKOCTEL U OCTABLTE B TeUe-

HHe CYTOK NJI5 YAaTeHNA OCTATOYHOI'O XI1opa

OpH KOMHATHOH TeMneparype

K HOHATOPY

OcraBbTe KycoueKk KpeMHUs Ha CYTKH B Boje

3aMOpOo3bTe OTCTOSHHAYIO BOAY U AaiiTe eif pacTadaTs |

PacronmTe 4HCTYIO NOPIUIO CHETA IPH KOMHATHOI
TeMIepaType

TlonoxuTe HA CYTKHE B OTCTOAHHYIO BOJIOTIDOBOJ -
HYI0 UJIH POLHHKOBYIO Boy cepebpo (MoHeTy,
JIOKKY MJIM I0BEJIUPHEOE YKPAIIeHHe)

Henaiire BcE mo MHCTPYKIIHH, IPUAATaIOIeHCS

ITomecTHTE NIYHIUT HA CYTKH B MKOCTb ¢ BOZOH |'

Henalite BCE MO MHCTPYKIUAM, IPHIATAEMEIM

| K YCTEHOBK&M IO MOATOTOBKE &RTHBHPDBBHHOﬁ

' Boasl (YIIB-3-1 u ap. TimoB)

IlonpeckTe KyCOK MarHWTA HA TEPHOJ BKCIIEDHMEH-

Ta ¢ BHEIIHEel CTOPOHKI OT CTeKASHHON GanKn
C BOJIOM

BribepuTre cepuio SKCHEPUMEHTOB ¢ YVIETOM MMEIOIIMXCA B IOMAIIHEM
X03ANCTEE CPEJICTB AJIA IOJYYEHUA aKTHBHPOBAHHON Boasl. Eio IIPeICTORT
[IONMMBATE PEMYATHIA JAVK JJIA TONYYEHHS BUTAMWHHON 3eleHU (Ha O1WH
onsIT morpedyerca 3—4 mebonbnrue ronoeku). CybeTpaTom A BeIpamiy-
BaHWs BUTAMHHHOH 3€JIEHH MOJMKET CJIYKHUTh 3eMJIsA, OIMJIKH, DeYHON Ie-
COK uH BaTa. JIVKOBUIILI BEICAKMBAIOTCA B HeGOIbIIHE 0JHOPASOBEIE 11714~
CTHKOBbIE CTAKAHYMKM, KOTOPBIE HAZ0 IPOHYMEPOBATE.

/300
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IlognucaHHEBIE CTAKAHYHKH C IVKOM Pa3MeCcTHTe B HeDOJMBIION KOpoOKe
Ha MOAOKOHHUKE U YMEPEHHO MOJIUBaMTe Yepes IeHb aKTUBMPOBAHHOM BO-
IO pasHOTo BAAA (IO CTOJIOBOH JIOMKKe).

Yrobel 06eCreudTs PABHOMEPHOCTL B OCBEINeHHH, dYepe3d Karable
3—4 pHA nopopauMBaiiTe Kopobxy. Hacrosimque ecTecTBOMCHEITATENH
eKeITHEBHO 3allMChIBAIOT B TeTpaau HaONIJeHUHA, B IPOBEJEHUHA OIBITOB
BO3MOJKHEI ONpeJe/IEHHbIe KOpPpeKTHuBhl. Ecim B KOMHAaTe OYeHb TeILIo
¥ BO3OYX JOCTATOYHO CYXOMH, a JIYyK HAUMHAET BAHYTh, YBEJIHUbTE MIOJHB 0
2—3 noex,

Yepes 2 Hegenn JyK mogpacTeéT. CpexbTe ero 10 OCHOBAHUA, PABIOKUATE
OO TMOPIHMAM COOTBETCTBEHHO CEPUAM SKCIIEDUMEHTOB, H3MEpbTe AJTUHY
BceX nepbes. CymMmapHasa BeaudnHa u 6yIeT HTOroBeIM nokasarenem. Cre-
JIaiiTe BEIBOJ O BJIUSHUY PA3JMYHEIX BULOB BOJALI HA POCT PACTEHMIA.

Canar ¢ JMyKOM, BBIDALIEHHBIM CBOMMM DPYKAMH, OyJAeT AINETHTHBIM
H IpPEeKPACHBIM JOIOJIHEHHEM K 00eny.

BoiMmopa)xusaHue Boabi

B moMamENX YCIOBHAX YHCTYIO CTPYKTYPHPOBAHHYIO, MOJE3HVIO IS 3710~
POBB3A BOJIY MOXHO INOJTYIUTE METOLOM BEIMODaXKuBaHuUA. JIEn umeeT Kpu-
CTALJIMYECKYIO CTPYKTYPY, COCTOHAINYI0O M3 MOJEKYJ BoAbl. MuopoambiM
npuMecAaM, B TOM YMCJie PACTBOPDEHHBIM B BOJE COJIAM, I'a3aM U KDPACHTe-
JIAM, IPU 3aMEeP3aHHH He OCTaéTCs MeCTa B KPUCTAJIMYECKOH pemérke.
OHH cTEKAIOT IO CTPYKTYPAM KPHCTAJINYECKON PEIIETKHE BMECTE C 3arpsaa-
HEHHBIMHM OCTaTKaMu BOZABI. Ecim mpomecc 3amMeps3aHUsi OCTAHOBHUTE IIPH
remneparype or —1—6°C, To B KpucrajsIMKax abaa OyAeT TOALKO YHACTad
Boza. sKuakuii octaTok — «OyabOH» W3 IPAMeceii, coJieil ¥ pacTBOpa rpa-
31 — BpeJeH M5 3A0POBhA YejoBeKa. Peub MAET He TOJNBKO O IIaTOJIOTAYe-
CKHX U3MEHEHUAX B KPOBEHOCHBIX COCY/IAX M CYCTABAX HMJIM O 3aHECEHUH B
THAHW M KJeTKH 4yXepPOJHEIX coequHeHn. [lokasaHo, YTO HeKadeCTBEH-
HadA BoAa ocobeHHO BIUAET Ha QYHKIIUKM MO3ra, HA TPH YeTBEPTH COCTOH-
11ero U3 BOMEI.

OneiT moKasanm, YTO BOAY JIyYlle 3aMOPA’KMBATH IPH TeMIepaType
—1—6°C, ocraTok ciuBaTh, B HEM OYAYT BCe BpPeJHEIe MPHAMecH. 3a HOUYL
NPy JaHHOK TeMIepaType 3aMep3aeT IPUMePHO JIBe TPeTH BoALl. BeiMopa-
HMBAHUE MOYKHO HPOBOJMTE B MOPO3UJIBHON KaMepe, YCTAHOBUB PeryJis-
Top Ha —4—6°C. B KagecTBe éMKOCTH NMOAOHAYT KACTPIONIH, TLIACTHKOBLIE
CTaKaHbl, OyTHIIKH CO CPe3aHHBIM IOPJIBIIIKOM. Boxy 0653aTeIbHO 3aKPhI-
BalTe KPBIMIKOH MW IOJUITHIEHOBEIM IIAKETOM.

JJ1s1 BEIMOJIHeHHA DHCIEPHUMEHTA PUTOTOBLTE 4 OIMHAKOBBEIE EMKOCTH
AsiA Boasl o6sémom 200—300 M1, paspesas IMIACTHKOBLIE OYTHIJIKH IIOMO-
nam. HuxkHIO YacTe MCOONB3yHTe 10/ BOAY, BeDXHel, ¢ 3aKpyJeHHOI
KPBIIIKOH, 3aKpoiiTe BOAY.

Emroctu MIPOHYMEpPYyiiTe, MEPHEIM CTAKAHYHUKOM HaJeillTe OJMHAKOBOE
KOJTHYECTBO BOJbI: B IIEPBYI0 — KHIAYEHYIO BOAY; BO BTOPYIO — JIIOOYIO
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V-
e

MHHEpaJbHYI0 JedeOHYI0 Boay (mampumep, «Bop:xommu»); B Tpersio —
pIXAaBYI0 WX OBITOBYIO IPASHYIO BOAY (HAIPUMED, ITOCJe MBIThA OCY/bI);
B 4eTBEDPTYIO — BOAY, OKPALIEHHYIO 3€JIEHKOM HJIM MaprasI[0OBKOH.

IlocTaBeTe EMKOCTH € BOJOM Ha 6— 7 4acoB B MOPO3HUILHYIO KaMepy A
Ha OANKOH, ecjli SKCIEePUMEHT IPOBOJUTCA B 3UMHee BpeMdA. PeayabraTsl
HabaoaeHnda sanuimmuTe B Tabauny 6.

Tapnnia 6
BbIMOPAXUBAHUE BO/1bl U3 PA3/IMYHbLIX MCTOYHUKOB

| Bua soabi
Habniopenue i 1 1 .
| KMNAYEHaA | MHHepanbHas | TPA3Han  OKpaweHHas

|
| Bpems saamep3anus ()
|
| | |
| .

Bremuuil By abaa (npo-

| 3pa4HBIH, HEIPO3pPa4YHbIH,
€ TA30BRIMHY BKJIKOUYEHHAMH,
€ MYThIO H T. II.)

Bun seaamépauiei Bojgbl
B CEpAIeBHHE

Baemuui BUA OTTAABIIETO |
OCTaTKa | |

CrenaiiTe BEIBOABI 00 a(p(HeKTUBHOCTH OYHCTKH BOABL METOAOM BBIMODA-
skuBaHud. [IpeaoxuTe MIyTH UCIONL3OBAHUA TAKOUN BOJBI B PA3MUYHBIX
06yacTAX HAPOAHOI'O X03AMCTBA,

EJ OnpepeneHue XECTKOCTH BOADI

KauecteeHHOe onpeaeneHne MECTKOCTH BOAbI
C NOMOILYbIO PACTBOPA MbiNa

B Tpm mpodupku HaneirTe mo 10 M BOABI AMCTHILIMPOBAHHOM, BOXOIIPOBOJ-
HOH HEKHIAYEHOK M BOJONPOBOLHON KUIAYEHOH.

B xamayio npoGHpKY OpocbTe 0 PABHOMY KYCOYKY MBLI4, B TeUeHHE
1—2 MmuEyT norpacuTe npobupru, fobuBasgcek 60Jee MOJTHOIO €ro pacTBo-
peHusi. 3aTeM IyCTh BOJa OTcTauBaeTcs. MaMepsTe BHICOTY NTEHBI M OIHIIIH-
Te BHEIIHWI BHI MNOJTYVYEHHBIX PACTBOPOB — HAJHYHE XJIONBEBHIHOTO
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ocajKa, ero KoOJIH4YeCcTBO, IPO3PavHOCTh PACTBOPA U T. ., Pe3yJbTATHL 34a-
numuTe B rabnuny (aua npumepa gana rabiua. 7).

Tasmuua 7
XAPAKTEPUCTUKA PACTBOPA MbIJTA B 3ABUCHUMOCTH OT TUNA BOAbI

Tun sBogm MonyueHHbil pacTeop
Boponposoauasn MyTHBIH, MEHOTO OCAJKA B BH/IE XJIOOBEB
Kunsuéuas My'rﬂblﬁ, OCaKa MOYTH HeT
| e : = = ; -
JuecTuiuposaaas | ITourn npospadYHblil, OCalgKa HET

Pabory MO2KHO YCI0HUTE — HCCIEA0BATE BOAY Ha IIPE/IMET KECTKOCTH
C MOMONILIO COKOB HEKOTOPEIX Arox. B OLITY HHIAMKATOPOM KECTKOCTH
BOABI MOKeT OBITH COK YEPHOM CMOpPOAMHLI, YePHOIIOAHOM pAOMHEI, yep-
HuKH. B HUX cOofepKarTcs opraHrYecKue KHCI0ThI, CIIoco0HbIe 00pa30BhI-
BATH OCAJKH ¢ KATHOHAMH KaJbIINA MU MardHuda. DTO IPUBOAUT K HeBOIb-
II¥M OTKJIOHeHUAM pH cpensl, ¥, COOTBETCTBEHHO, IPHUPOAHLINA IIBET AT0M-
HBEIX COKOB H3MeHAeTCA., Yyualnuecs M CTYIeHTEI MOI'yT paspaborars
TeXHOJOTHYECKYIO KapTy IPOBEAeHNA 3KCIEPUMEHTA C COKAMY 3THX ATOM.

Cnepyromuit onbIT TpebyeT IpUMeHEHH TPYAHOLOCTYIHEIX PEAKTHBOB
JAJ1A MIKOJBHOM NPaKTHKH, HO X MOKHO OJOJKHUTEL B OPTAHMBAIHAAX, IIe
NPOBOJAUTCA MOHHUTOPHAHT BOJKI.

Onpepenerune obuje KECTKOCTH BOLbI
B roHMuecKyIO KONOy BieiiTe 50 M uceneqyeMoil BOABI, 3 MJI AMMMAUTHOIO
O6ydepHOTrO pPAaCTBOPA, IIOJOXHUTE B HEr0 HECKOJBKO KPUCTANIHUKOB HHAWKA-
TOpa XPOMOTEeHA YEPHOIO W TUTPYITe PACTBOP TpHJAOHA B (TUTpOoBAaHHE —
NoCTeNNeHHOe NpubaBieHHe PACTBOPA M3BECTHON KOHIEHTDPALIMH K aHAJH-
3MpPYeMOMY PacTBOPY € LeJIbI0 YCTAHOBJIEHUA KOHUEHTPAIWH OCJIEIHETO)
[0 TIepexona KpacHo-(hHoJIeTOBOM OKpPACKHM Ha cuHe-(huoseroryio. 06y
JKECTKOCTE BOALI paccuuTaiiTe mo popmy.e:
C V. MI-9KB
xK L. 1000 [T]

0bim, = Vz

rae V, — o6béM pacTBopa TpHiIOHa B, M3pacxofoBaHHBIN Ha THTPOBaHUE
(mun); V,, — 06's€M BOABL, B3ATOM AaA TATPOBAHUA (MJ1); C — KOHUEHTDAIHA
TpuioHa B.

IToBTOpPHTE OOBIT C KAMXKA0HA TPOOOH BOAKI.

OnpepeneHne kKapboOHaTHOMN KECTKOCTH

B rornueckyio konby Bieiire 100 M Boasl, npubasbre 2—3 Kanjau pacTBo-
pa MHIMKATOPa MeTUI0BOro opaumesoro. IIpoby turpyiite 0,1 # pacrso-
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POM COJIAHOM KMCJIOTHI /10 ITepPexo/a »KEITOH OKPaCcKH B YCTOWYHUBYIO OPaH-
sKeBy10. PaccunraiiTe KapboHATHYIO MECTKOCTE IO (hopMy.ie:

Vel * C rMr-sgs
K =L[__}

2 V

BOABI a1

rae Vo — o6sém conasoi kuenaorsl (Ma); C — KOHUEHTPAUA COMAHOHR
KUCIOTHI; V, . — 00bEM BOABI, B3ATOH A1 aHannaa (J).

IloBTOpHUTE ONBIT C KaXA0# npoboil Boabl. PesyasraTsl HcCcClefOoBaHHN
sagecure B Tabnuny 8.

Tasamna 8
OBLLAS U KAPBOHATHAS XECTKOCTb BOAB!

M écrrkocTs BOAbI
Bopa
obwan { kapboHaTtHan
Bogponpoeroguaas
- m— e f |
JucTunnupoBaHHaA |
Peurnas
Oaéprasa
Ponaukosas

PesyasTaTel IpOBEAEHHOI0 SKCIEPHUMEHTA IIO3BOJIAIOT OTBETUTL HA CJIe-
AVIOIIHME TPAaKTHIECKHE BOIPOCHI:

a) B KAKOH BOJie JIyullle PACTBOPAETCHA MbBLIO;

6) KaKyio BOAy IerecoodpasHee HMCIOAL3OBATE IJIS CTUPDKH, MBITHA BO-
JI0C, YMBIBAHH A, HCIIOJB30BAHUA B CUCTEME OXJIa¥K/eHUA ARTOMOOHIBEHOTO
JBUTATENA;

B) KaK YJIVYIIATE PACTBOPAMOCTD MbLJIA B BOZOIIPOBOAHOM BOJE;

I') KAK MOJKHO YMEHBIIUTH KOJUIECTBO PACTBOPEHHBIX BEIECTE B 3KECT-
KOl BOJiE.

Ul OnpepgeneHue pacTBOPEHHOrO KMC/IOPO/A B BOAe
no metoay BuHknepa

JTOT METOJ OCHOBaH HAa TOM, YTO KHMCJIOPOJ B INEJOYHON cpele cnocoben
OKMCJIATHL ruapoxcus Mapranna (II) — om obpasyerca npu nobasieHHM
B Boay cosu mapranna (II) — no kuecaorsr H,MnO,. Bra KucjaoTa, B CBOK
ouepe/ib, BEITECHAET B KHCJIOH Cpe/le MO/ U3 HOAMAa Kalusd, SKBUBAJICHT-
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HBIH COJIePXKAHHUIO DACTBOPEHHOIO B BOJE KMCIOPO/A. DTOT HOJ MOYKET GLIThH
OTTHTPOBAH THOCYAb(MATOM HATPHUA:

2NaOH + MnCl, = Mn(OH), + 2NaCl,
2Mn(OH), + 0, = 2H,MnO,,
H,MnOj, + 2H,S0, + 2KI = MnSO, + I, + K,S0, + 3H,0,
I, + 2Na,S,04 = 2Nal + Na,S,0.

Kucnopopuelit pexxuM OKaselBaeT riyboKoe BIMSHME HA JKHUSHb BO-
Aoéma. MuHUMAaILHOE COZEPKaHue PACTBOPEHHOTO KHCIIOPOaa, obecnedn-
Balllee HOPMaJBHOE PasBHTHE PEIO, cocraBiager okoio 5 mr/ua. Tloammxe-
HHe ero 10 2 Mr/JI BLI3BIBAET MACCOBY0 rubesb pri6. HebraronpuaTao cKa-
3bIBAETCA HAa HMX COCTOAHMHM M IpeChIleHHWe BOAbI Kuciaopozom. Kak
CUJIBHBIN OKMCIUTEh KHUCIOPOJ UrPaeT BAMKHYIO CAHUTAPHO-TUIHeHUYec-
KYIO POJib, CIOCOOCTBYA OBICTPOM MHHEPATH3ANKH OCTATKOB OPraHHU3MOB.,
Has TexHUKH DOJBIIOE 3HAUYEHUE MMEeT AeloJApUayIoniee aeifcTeue pac-
TBOPEHHOI'0 KMCIOPO/a, OT KOTOPOro 3aBUCUT HHTEHCHBHOCTE IPOTEKAHUSA
KOPPO3UHU METAJLIIOB.

®ukcayus Kucnhopoga

Konby o6némom 500 MII ¢ mpuTépToii npobKoit HATIOJHKTE 10 KPaéB Hece-
AyeMOH BOAOH W Cpasy Xe C HOMOMIbI0 NHUIETKH, KOTOPYIO MOTpyXaiire
KaJibli pas 10 IMOJIOBHHBI KOJIOEI ¥ 110 Mepe BLLIMBAHUA PacTBOPAa IIOHU-
MalTe BBepX, npubaBere 1 MJ pacTBOpA XJOPHAA Maprauma u 1 M miesou-
HOTO pacTBOpa woxujaa xKaaudA. [Tocine sroro xonby s3akpoiiTe TPUTEPTOH
npo0Ko# ¥ mepeMelIuBaiTe pacTBOP, MHOTO pa3 IepeBopauMBas Koady.
OcraBbTe €€ B IOKOE, IOKa 0CAZl0K MAKCHMAAbHO OCANET Ha IHO.

Onpepenexne kucnopoga

OrxkpoiiTe Konby ¥ OCTOPOKHO, YTOOLI He MOXHAJICA OCANOK, K0OaBBTE H MII
consTHOH KHeaoThe! 2 @ 1. 3aTem BHOBL 3akpoiiTe npo6Koii u B3borTaiiTe co-
AepruMoe KoJi10bl 10 ITOJHOTO pacTBopeHus ocagka. HugrocTs okpamusa-
eTCsA B KENTHIHE IBET BHIIETUBIITUMCST HOIOM.

3anoxnutre 0,02 1 pacTBopoM THOCY IBbAaTa HaTpUs Gl0peTKY. B apyryio
K00y o6sémom 500 M orneiiTe 150 M copep:xuMoro nepsoit Koabu! (3a-
(puxcupyiire aToT 00BEM V|, MII) B TUTPYIITE JO CBETIO-3KETTON OKPACKH.
BaremM poxneiite B Heé 1 mu 0,5% -ro pactBopa kpaxmadna. ITpoxosskaiiTe TH-
TPOBaHHE /10 OJTHOrO HCYE3HOBEHN S CUHEH OKPACKH (3amuinuTre o6beM 1a-
PacXo0BaHHOTO PACTBOPA THOCYIb(aTa HATPUA Vg 5,0, MII).

Pacuér cozep:xanua pacTBOPEHHOTO B BOJE KMCIOPOIA (moz, Mmr/a) ne-
nafite oo hopmyte:

mog = 8 - VNazssos = C]_ /2Na,8,0, - 1000/(500 — V150)’
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rie Vyg,s,0, — 00béM THOCYIb(dATA HATPHA, N3PACXOJOBAHHLINA HA THTPO-
sanne (M1); Cy/2na,s,0, — HOPMAJIbHAA KOHIEHTPAIAA PACTBOPA THOCYIb
dara narpus (Moas/a); 500 — V5, — 0GBEM OTTHTPOBAHHON npobsr (MI).

PeKoMEeHAAIMN IJIs OPraHU3aAIMH NCCIeJOBATEIbCKOM IeATeIbHOCTH:

1) mccaeayiiTe BOAY DA3NMYHBIX BOAOEMOB (peKm, osepa, HpyZAa) Ha
IpeaMeT COAEPKaHuA PACTBOPEHHOTO B HEH KUCIOPoAa, caesaiiTe IpakTH-
YecKue BEIBOJBI;

2) mccaepyiiTe BOAY DA3MUYHBIX BOZOEMOB (pekH, osepa, IpyAa) Ha
OpefMeT CofiePyKaHuA PACTBODEHHOI'O B Hell KUCJI0Po/a B 3aBUCHMOCTH OT
rIyOUHBI BOXHEIX CT06B (TOBEPXHOCTHAIX, CPeIMHHEIX, IPUAOHHBIX), C/e-
JaiTe IpaKTHIeCKHe BLIBOMEI;

3) mcciaeayiiTe BOAY Pas3IMUHBIX BOAOEMOB (peKH, o3epa, npyja) Ha
[peIMeT COAePKaHus PACTBOPEHHOIO B Helf KHCIOPOAa B 3aBHCHMOCTH OT
ce30HAa Iofia, cAeaaniTe MIPaKTHUeCKHe BhIBO/IbI.

El UccnepoBaHue xeBaTenbHOW Pe3HHKH

OOBIKHOBEHHAA ’KeBaTellbHAsA PEe3UHKa — 39TO COBOKYIHOCTE MHOTHX
OpraHHYeCKHX BellecTB (Pe3MHOBAS OCHOBA M3 KAYUYKOB, NHUIIEBBIX 1064~
BOK, MHOTOATOMHBIX CIIMPTOB, AMUHOKHCIOT U Jp.). IloaTromy Hccraenosa-
HHEe eé ITO3BOJIAET JIYYINE YCBOHUTH XapaKTepHBIEe CBOMCTBA KOMIIOHEHTOB
JKEeBATEeJbHONW PE3MHKH, 3aKPENUTh NPAKTHIEeCKHe YMEeHHUs U HAaBBIKH 00-
palleHus ¢ XUMHYIEeCKUM 000pyI0BaHAEM.

Ilns ucceROBAHMSA MOKHO B3fITh M3BECTHAIE JKeBaTeIbHbIe DESHHKU —
«Orbit», «Dirol», «Stimorol» u T. m.

Uccneposarune CBOWCTB Pe3MHOBOW OCHOBBI

OcCTaBIIVIOCS MOCJE KEeBAHHA PE3HHKY Pasfe/InTe Ha YeThipe 9acTH # 10~
MECTHTe UX B OTAebHBIe npobupku. HaseiiTe B mepByi0 NPoOUPKY 3TUIIO0-
BBIil CITUPT, BO BTOPYIO G@H3MH (KepOCHH), B TPETHIO KOHIEHTPHPOBAHHYIO
COJAHYIO KHCJIOTY, B 4eTBEPTYIO — PACTUTEIBLHOE MACIO TaK, 4TOGhl Kyco-
YeK MKBAYKH ObLI MOJHOCTHIO HOKPBIT MHHAKOCTHIO.

CpenaiiTe BBIBOJA O CPAaBHHUTEJbHON ycToOWUMBOCTH moammepa (Oyraaue-
HOBOT'O ¥ H30IIPEHOBOIO KAYIYKOB) B PA3JIMYHBIX Cpefax.

O6Hapy)XeHHe MHOrOaToOMHBIX CMHPTOB

B npo6upKy IOMECTHTE H3MEeJIbYEHHYIO 000J0YKY OAHON NOAYIIEYKHN MK
ILIACTHHK M XBAYKHY U 00aBhTe 3 MJI JHCTHLIXPOBAHHON BOJbI, BCTPAXHI-
Te HECKOJILKO Pas 0 IIOTydeHNus MYTHOTO pACTBOpa. 3aTeM 406aBETe B HEr0
pacTBOP eAKOr0 HATPA ¥ 3 KaIlJIM PACTBOPa MeJHOTO Kymnopoca. Berpaxau-
Te comepskuMoe MpoOMpKH ewé pas u HabamoaadTe ofpasoBaHue SPKO-
CHHEr0 pacTBopa. DTO CBUAETeILCTBYET O HATHYUH B COCTABE JKEeBATEeNbHON
DeSHHKM MHOTOATOMHEIX CIHUPTOB (KCHJINTA, MAHEATA K T. A.).
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Ob0Hapy HUTH MEOIOATOMHEBIE CITHPThI MOXKHO U IpyrumM crocobom. Mea-
KO Hape3aHHYIO )XBAUKy IIOMECTHTe B HPOOHUpPKY M No6GaBBETE 3THUIOBOTO
cnupra, 4To0Bl KHUIKOCTH IOKDHLIA eé. 3axkpoiTe NpobupkKy npobxroil
¥ BHEPrUYHO TPACHTEe B TedeHHe MHHYTHI. IIpodmineTpyiiTe cmeck W om-
peleNdTe HAJIWYAE MHONOATOMHBIX CIIMPTOB TaK, KaK 9TO ObLIO caesraHO
panee.

O6HapyxeHHe aMUHOKHCNOT

MHorme jKeBaTeJbHbIE DE3MHKH B KAa4YeCTBEe NOJACJHACTUTENA COHepyKaT
acnapraM, B CTPYKTYPY KOTOpPOTO BXOAAT OCTATKHM (heHMnamanuHA. Ero
JIETKO MOKHO O0HAPYIKHTh, €CJIN K CIHPTOBOMY 3KCTPAKTY sKeBaTeJNbHOMU
PEeBHEKH J00aBUTH KOHIEHTPHUPOBAHHON A30THOM KHCJIOTHI, & 3aTeM COAep-
JKEMOe HarpeTb. XapaKTepHOe JKEJTOoe OKPAIIMBAHHEe CBH/ETeJbCTBYeT
0 HAJTMYHH B COCTABE JKeBATEJIbHON Pe3NHKH (DeHMIaIaHUHA.

UccnepgoBarue cBOWCTB MeHTONA

Jns oTOM 1mesu BOSBMUTE IJIACTHHKY MM MOAVIIEUYKY KeBaTelIbHOH pe-
BUHKH C MEHTOJIOM (C IOAYIIeUYKH yaaauTe 00010uKy). PesuaRy MesKo Ha-
pebTe 1 IIOMECTHTEe B ITPOOMPKY, KyZa 3aTeM aobaBeTe 5—6 M aTHiI0BOTO
cnupra. CMech 9HEPTHYHO HOTpAcKHTe U npoduasTpyiiTe. PHILTPAT pasae-
JIATE HA [IBe PABHBIE YaCTH.

Ecnu x nepBoii mopnuHu (pUIBTPATA AOTHUTE BOAY, TO IPOUCXOAUT IOMYT-
HEHHe, TaK KaK MEeHTOJI B BOJe OYeHb ILJIOXO PACTBOPAETCHA. ITOT OCAJIOK
PacTBOPUTCH, eclid J00aBATh HOBYK INOPIHMIO 3THI0BOTO CHHPTA (MEHTOJ
XOPOIIO PACTBOPAETCS B 3THI0BOM CIIKPTE).

Ko Bropoit nopuun GUALTpaTa OcTOPOXHO fodasbTe 8—10 Kanear KOH-
LIEHTPHPOBAHHOMN CEePHOM KHCJIOTEI ¥ 1 Kamiio OeH3anbpaerua Tak, 4YToOkI
JKHJKOCTHA He NlepeMelnasuck. Torga OoJiee TAXKENadA CepHAA KHCJIOTA OITy-
CTHTCH BHH3, & HA FPAHMIIE JKHAKOCTeH HOABUTCA (QHOJIETOBOE OKPAIIABa-
HUe — BBl BUJUTE KAYECTBEHHYIO PeaKI[yio Ha MeHTOI.

OTY peaKIHI0 MOKHO BBIIOJTHHTE GoJiee IIPOCTBHIM CIOCODOM: HEMHOTO
M3MEIbUYEHHOMN KBAYKHU TOMecTUTe B (hapdopoByio ualleuky u 3aieiTe eé
KOHIIeHTPHUPOBAHHOU CEPHOM KMCJIOTOH ¢ jo6aBKOl DeH3anbaeruaa.

O6HapyxeHue cepbl

BospmuTe 3 r I3MEJBYEHHON JKeBaATEeILHONA Pe3HHKH, [IOMECTHTe B IPoOKp-
Ky 1 saneiite 10—11 ma Bogsl. Hepez 15 MuHYT cofep:rRUMOe ITPOOHUPKH
npodunerpyire. OcTaToOK HPOCYIINTE HA BO3AyXe, IOMECTHTE B IPOOHPKY,
3aKpoiTe eé raso0TBOAHON TPYOKOH M HArpelTe Ha IJIaMeHH CIMPTOBKH.
ITapel nponycTUTe Yepe3 PACTBOP AlleTATA CBUHIIA, B Pe3yJIbTaTe 4ero BhI-
najieT YepHbId 0Ca/IoK.

BrumaTrenrH0 H3yuuTe OGEPTKHM HM3BECTHBIX BAM jKeBaTeJbHBIX pPe3u-
HOK. Haligure pasiawdHble I'DYNOBL IHIEBBIX A00ABOK (IIOACIACTHTENH,
KpacHTeJIH, cTa0MIn3aTOPhl, OPraHMYecKye KUCIO0ThI) U UX WH/IEKChI.
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HepaTenpHBle PE3HHKH 4acTO cojepskar crabuamsarop E-422 — aro
runepuH (IpH BCACKIBAHMHM B KPOBb 001aJaeT TOKCHYECKHM JeHCTBUEM),
amyasratop E-322 — ato menuTHHEl ¥ dhochaTHAb (YCKOPHAOT CAIOHOOTAE-
JleHHe, 9TO NaryoHo cKasblBaeTcs Ha MUlesapeHnn) u 1. a. Msyaure Baud-
HHe JEeBATEJbHOH Pe3HKH Ha OpraHusmM yeJioBexa.

7 WUccneposaHue woKonaga

Kax u jxeBaTenbHasa PE3HHKA, IMOKOJIA] ¢ TOUKH 3PDEHHS XUMHYECKOro
cOCTABA HpeAcTaB/iAeT coboi GOraTy KOMIIO3HIIHIO JKUPOB, 6€JIKOB, yrie-
BOJOB, AyOMJIBHBEIX BeilecTB, KodeuHa, reobpomuHa U T. A. Ilia Bamiero
SKCIIEPHMEHTAa JA0CTATOYHO GYAeT MCCaeLOBaTh IIOKOJAM Ha COAepKaHHe B
HEM HepPBBIX TPEX IPYILI OPraHuyecKmnx BelllecTB. ByieT mojesHo CpPABHUTH
pasHbie MapKHM rOPbKOT0 M MOJIOYHOTO HIOKOJafa IO COAEepPKAHHIO B HHX
JKHUPOB, OEJIKOB M YIVIEBOZAOB U C(DOPMYIHPOBATE PEKOMEHIAILHH I10 IIpAMe-
HEeHHK 3TOI'0 KOHAHTEpPCROr'o NOpOAYVKTa JJHOIbMH pPasHbIX BO3PACTHBIX
rpymii, npodeccHii 1 CKJIOHHOCTH K IMOJIHOTE.

O6HapyxeHHe yrnesofos

ITomecTrTe B npoOMpKY Ha 1 ¢M 110 BRICOTE TEPTOrO LIOKOJNaka U AoGaBbTe
K HeEMY 2—3 MJI BOAbI. JHEPrUYHO BCTPAXMUBANTE B TEYEHHE MHUHYTLI CO-
Iep:xuMoe NpobupKu, saTeM npoduasTpyiiTe ero. PagnennTe Gunsrpar Ha
nBe npobupku. lobaBsTe K neppoit 2—3 MJI pacTBOpa eJKOr0 HaTpa H
3—5 Kanesb pacTBOpa MeJHOI0 Kynopoca. BCTpAXHUTe cOmeprRUMOe IIPo-
OMpDKHA — H VBHIANUTE APKO-CHHHI PAacTBOP. JTO CBHJETEJILCTBYET O HAJM-
YUY B COCTABE II0KO0/Ia[a MHOTOATOMHBIX CIIUPTOR.

O6Hapywenue benkos

K ¢dunsrpary Bo Bropoi npobupke gobassre 0,5 MJI KOHIEHTPUPOBAHHON
azoTrHOW KucaoTel. CMecs Harpedite. Bel yBHIHTE 0CA/IOK KEJITOrO IIBETA,
KOTODBI nproGpeTaeT OPaHIXKEBYIO OKPACKY IpH no0aBIeHHH K HEMY pac-
TBOPa aMMHAaKa. JTO N3BeCcTHAA KAUeCTBEHHAA PeaKIud Ha DesIKM — KcaH-
TOIIPOTEUHOBASA,

OGHapyxeHue HenpeaenbHbiX XXUPOB

JKup B cocraBe mioKosaaza Jerko obHaAPYKHUTE 10 JKUPHOMY IATHY, KOTO-
pOe OCTaBJIAeT KYCOUEeK IMIOKOJaJa Ha (PMIBTPOBalIbHON Gymare moj mpec-
com. Ecoin Ha Takoe naTHO KameyTh 0,5 H pacTBopa nepManraZaTa Kajausd,
TO MATHO OKPAIIUBAeTCH B Oy PHIi 1IBeT U3-3a 06pa3yIOIerocs OKCHIA Map-
rarna (IV). OcraTky HenpeaenbHBIX KUCIOT, BXOAAIHUX B COCTAB IIIOKOJIA-
18, OKHCJIAIOTCS MIePMAHTAHATOM KAaJHA II0 MecTy JBOIHOI cBA3HU ¢ 00paso-
BaHHEM JBYX P'HIPOKCOTDYIII.

TopbKUMil ITOKOJIA]] CAMBIH ITOJIESHEII — M IIPesk/e BCero ua-3a BEICOKOro
comep:kaHusa Kakao-6060s. IIpeanoxure METOANKY HCCIEIOBAHUA, UTOOH
NOATBEDAUTH UJIN ONIPOBEPTHYTH AaHHOE MHEHHE.
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%/ WUccneposaHHne yuncos

Yuncer — 310 uaI00AeHHAA efa AeTel 1 MoIoAéxu. MHOrHe U3 Bac ay-
MAalOT, YTO YMUIIChI COCTOAT TOJLKO U3 KAPTOMeNd, PACTHTEALHOI0 MAacaa U
coau. OmHaKO, M3YYHB YNAKOBKY UMIICOB, MOMKHO YBH/IeTh, YTO B COCTAB
DONBIIMHCTBA U3 HUX BXOAAT €IIE JIAKTO3a, IIyTaMaT HaTpud (YCHINTeIb
BKyca), HaTypajdbHbIe U HATYPAJbHO-UAGHTHIHEIE ApOMAaTHYECKHe Bele-
cTBa, (ocar HaTpusa. Kpome Toro, B yuncax cofep:KuTCA akpHIAMAL —
OpraHuvYecKoe CoefHHeHHe, KOTOpoe oONazaeT KaHIEPOTeHHBIM JeHCTBH-
€M, T. €. BbI3EIBAET paK. B npoiecce fanHo# padoTel moJIes3Ho 6yaeT cpas-
HUTL PA3NTHYHBIE MADKH YHIICOB.

fopeHue uuncos

TuresbHBIMH IUOIIAMHA BOBBMHUTE 110 OJHOMY 00JBIIOMY JOMTUKY YHIICOB
M3 KaXJI0To UCCIeyeMOoro nakeTnka. II0AHECHTE ero K MIAMeHU CITUPTOB-
ku 1 HabuofaiiTe ropenne. Kasxapiit JOMTHK TOPUT KONTAIIIMM ILJIaMEeHEM,
CPABHHMEIM C IJIaMeHeM ropsiues pesuabl. OTMeThTe HHTEHCHBHOCTE KO-
IIOTH IIIAMEHH I PA3JIUYHBIX MAaPOK YUTICOB,

MCCHEH(}HEIHH&" MeXaHHWYeCKOH NPOYHOCTHM UMNCOB

Boapmure mo ofHOMY DOJIBIIOMY JOMTHKY YHIICOB M3 KAXKIOI0 HCCIeqye-
MOT'O MaKeTHKa, NocTapaiTech, 4To0bI YUIICHI PASHBIX MAPOK OBLIW TpH-
OJIM3NTENIBEHO OJMHAKOBOTO Pa3dMepa 1 TONIIUELI. Ha KamaoM JoOMTHKe aK-
KYPATHO ceyaiiTe HTOJKOH Be ABIPOYKH HA IPOTUBOMONIOKHEIX KOHIAX.
ITomeechTe 3a OAHY ABIPOUYKY JJOMTHK HA KPIOUOUYEK (ero MOMHO C/eJIaTh U3
00BIYHOM CKPeNKH X 3aKPENUTDb B JanKe JadopaTopHoro mraTtusa). B apy-
IV ABIPOYKY NPOJIeHbTe CAEJIaHHLIH U3 CKPenKu S-00pasHbIil KPIOYoUYeK.
IloasemuesaiiTe, KaKk €I10YHBIe UTPYINKH HA 6Ky, HA BTODYIO MOJOBHUHY
KPIOYOYKa PABIMYHBIE TPYSHKHM B NOPsAJKE YBEJIHUYEHHUA WX MACCHI, ITOKA
YUIIC HE paszjoMaercda Ha Kycouku. CpaBHHTe MeXaHMUYECKYIO IIPOYHOCTH
YHUIICOB Pa3HBIX MAPOK, MONPOOyiiTe faTh 3TOMY O0BACHEHHE,

ObHapyxerue XXupos

BosemurTe 1o 0HOMY GOJIBIIIOMY JIOMTHUKY YHUIICOB PA3HBIX MAPOK, HO IIPH-
OJIM3UTENBHO OJIMHAKOBOTO PA3Mepa M TOJINUHEI. 3aBepHUTe JOMTHUKH IIO
OTAEJNLHOCTH B (QHILTPOBATIBLHEYI0 OyMary u oCTOPOKHO pasgaBure ux. Ky-
COYKH YHIICOB ¢ (DUIBTPOBANILHOM OyMATrE MOMECTHUTE B IPOHYMEPOBAHHBIE
CTaKAHYHKH (/1A CIeAYIOIIero againsa).

ITocmoTpuTe Ha obGpasoBaBileccsa B KasKAOM ciaydae yKHPHOe NATHO HA
TIPOCBET | cAeJaliTe BLIBOJ O KOJMUECTBE MACJA 110 pazMepy IATHA U HH-
TeHCHMBHOCTH IIPONYCKAEMOro Yepes HEro CBeTa.

Ecin ma xampoe rakoe naTHO KamayTs 0,5 H pacTBOpa mepMaHraHaTa
KaJIif, TO NATHA OKpacATcsa B Oypeii IBeT M3-3a 00pasyoIIerocsa OKCHAA
maprauna (IV). OcraTku HenpeAeILHEIX KHCJIOT, BXOAAIIHNX B COCTAB YMII-
COB, OKUCJIAIOTCA ITIePMaHTAHATOM KAJIWA 10 MEeCTy ABOHHOM cBaA3M ¢ o0pa-
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30BaHHMEM ABYX rmapoxcorpymmn. CpaBHUTEe colep:KRaHUe MUPOB B YHIICAX
PasHBIX MapoK.

O6HapyXeHue Kpaxmana

BospMuTe 0 OAHOMY DOJBIIOMY JIOMTHKY YHMIICOB PA3HBLIX MapOK, HO IpH-
6IM3UTEILHO OSHHAKOBOIO pasMepa M ToamuHBl. KamauTte pacTBop Moja
Ha KaMJIbIi JIOMTHK, OTMETHTE HHTEHCHBHOCTE OKPACKH.

OO6HapyxeHHe xnopuaa HaTpHa

BoasMuTe 10 0AHOMY DOJBINOMY JOMTHKY YHAIICOB PA3HBIX MapoK, HO IIPH-
6IM3NUTENHHO OAMHAKOBOIO pasMepa M TOJNIUHBI. B3BechTe KaKALIHA JIOM-
THK, M3MeJbYHATEe MX M IIOMECTHTE B NPOHYMEDOBaHHEIE TPOOMPKH, Ha-
JeliTe B HUX HA TpeTh 00Béma BOJbl. HarpesaiiTe cofepxumoe IpoObHPOK
B TeueHHE MHHYThI, OXJIaZJUTe PACTBODPHE M NpoduaeTpyiiTe MX. YacTb
¢unerpaTos momecrure B apdopoBble YamedkH M Buimapbre ux. Kpu-
CTAJIIMKH IOJYYUHUBIIEIiCcA COMK MOJHECHTE K [IJIaAMEeHH CIUPTOBKH € IOMO-
LIBIO IPOBOJIOKH,

K ocraBmmmces puasrpaTam gobaeere o 3 KAJaU pacTBOpa HUTPAaTAa ce-
pebpa, OTMEThTE HMHTEHCHBHOCTH BRITABIINUX OcaaxoB. CpaBHUTE coAepa-
HYe XJIOPAJA HATPUA B YUIICAX PASHBIX MapoOK.

IIpeasnoskuTe METOAHMKY OIpeJeleHMA aKpOJEeHHa B YHICAX, HU3YUHUTe
BO3/IECTBHE 9TOr0 BellleCTBa HA OPraHMU3M.

I} UccneposaHue uas

Yaii OpIOT COTHH MHJIJIMOHOB JIIOZEH BO BCEX CTPaHAX 3eMHOrO mapa.
B 3aBHCHMOCTH OT TPAJAMIMH M NPUPOAHBIX YCIOBHMM CTpaHbl 4all MbIOT
Pa3HOTO BHJA.

Ocob6eHHOCTH XUMHYECKOro coCcTaBa 4as 00yCcI0BIeHb]l eT0 CBOMCTBAMHM!
cnocoGHOCTRIO OKa3blBaTh DOApAINee AeHCTBHE HA OPraHH3M YeJOBeKa,
JIydIne APYrAX HAMUTKOB YTOJATH JKAMAY, IPEeKpalaTh rojloBHEbIe 00
T A,

CymiecTByIOT CHAeAVIOIHe BUALI Yas: YEPHBIH, 3eN€HbId, KenToii, Oe-
eI, KpacHblil. Ka sl 13 BUI0OB UMeeT cBOM crienuduyecKue ocobeHHO-
CTH, BBITEKAIOI[HEe U3 KOHKpPeTHhIX TpefoBaHUM, NpeIbABIAEMBIX K JaH-
HOoMYy Buay mpoaykta. Ho Bce BUIbI 4af TEM He MeHee COAEpyKaT pasHo-
oOpasHbIe N0Je3HbIe BeIleCcTBa, U CPeAU HUX TaKue PelKue H IeHHbIe, KaK
KodeuH, TeobpOMUH, TAHHUH, 3G UPHEIE Macya, BATAMUHEL H pyrHe.

Boigenerue kothenHa M3 uas

B ¢hapdoposyio yamedky (MIH THTe/IL) HIOMECTHTE TIATEILHO IIepeMelIaH-
HYIO CMeCh, COCTOAINYIO U3 YAHHON JI0MKKHE M3MeJbUEHHOI0 B CTYIKe uas
u 2 r OKCHJA Mapragia, HarpeiTe Ha YMePeHHOM OTHe (3JIEKTPOILIUTKE, I'0-
penke u T. m.). CBepxy yamky (MJIM THreJib) HAKPOHTE APYroil YarmKoi
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C HAJATOM B Heé xoyioiHOM Bonoii. Coseprrainuiics B uae KOGeuH B IPUCYT-
CTBHH OKCHJIA MarHus BO3TOHAETCA H OCeJaeT B BHJE WUIOJLYATHIX KPH-
CTAJIJIOB Ha MOBEPXHOCTH YAIIIKH C BOAOI.

KavecreeHnHas peakuus Ha KoeuH

Ha crexsfHHYIO IVIACTUHKY HJIH B YHCTYIO GapdopoByi0 yYalreyxky mnome-
CTHTE HECKOJIbKO MMOJYUYEeHHBIX KPUCTAJLIIOB KOGenHaA U OCTOPOIKHO H06aBh-
Te 1—2 KamIu KOHIEeHTPHPOBAHHON a30THOM KUCIOTHI. Bhl yBUANTE 3KET-
Toe okpamuranue, IIpn nobasnenun 1—2 Kameas pacTBOPa aMMHAaKa Bl
cMoOXeTe HaOMIOAATH NYyPOYPHOE OKpallUBaHWe BCJAeAcTBHe o0pasoBaHHA
aMMOHHMHOH CONH TETPAMETHINYPIYPOBOH KHCJIOTHI.

Bhlne.ﬂeHHe TaHHHHA M3 4an

50 r yas saneiTe 100 ma kunATKa 1 npokunaTure 5— 10 muryTt. Pacrsop
npoUALTPYHTe. 2 MJI HOJYy4eHHOTO (UIBTPATA OCTABBTE IJIA OIpejaese-
HUA cojiepxXaHuda B HEM BuTaMmuHa C. B ocrasmmumiica duasrpar gobasere
10—15 r anerata CBHHIA — BhINAAaeT 0CaJOK TAHHATA CBUHNIA. C Hero ak-
KypaTHO cjefiTe JKAJAKOCTh, IIPOMOIITe €T0 ropsAdYeil BOJ0H HECKOJNBKO pas,
4T00B! yAANUTE U30BITOK HOHOB CBUHIA. OTHUILTPYiiTE 0OCAA0K U IPOMOIi-
Te ero 10—20 ma 2% -ro pacTBopa cepHON KHCAOTHL. B ¢uasrpar xobas-
nafTe no kanaaMm 1% -ii pacTBop ruapokcuia 6apus AJs HEHTPATU3aL AN
u30BITKA KHCJIOTHI B BHJE ocaika cyibdara 6apusa, KOTOPBIA emé pas or-
duaerpyiiTe. ITonydyeHHBIH IPO3paYHBIA PACTBOP U COAEPIKUT TAHHHH, KO-
TOPEIH BEIIADHBAIOT HA BOASTHOM OaHe.

KauecreeHHbIe peakKuHH Ha TaHHHMH

[TonyueHHBIH TaHHWH pasjeNuTe HA JABe NpoOUpKu. B mepsyio pobasbre
BOABI M HECKOJBKO KareJib xjopuja skesaeaa (I11). Bel BuguTe, uT0o pacTBop
OKpacujcsa B TEMHO-(HOIeTOBEIH nBeT. Bo BTopyio npobupky aoseiire pac-
TBOp BAHMWJIMHA B COJIAHOM KHcIOTe — HabmIofaeTcsa MATHHOBOE OKPAIITH-
Banue. IlocneauAas peakIMs ABIAETCA KAYEeCTBEHHOM He TOJLKO HA TaH-
HYH, HO ¥ HA IEJLIHA KJIACC OPraHMYeCKHX COeUHEHNH — KaTeXHWHOB,

Onpepenerne sutamunHa C B vae

3TO HCCJIeJOBAHNE OCHOBAHO HA TOM, YTO ACKOPOMHOBAA KHCIOTA JErKO
OKHCJAAeTCA HOJOoM. 2 MJ oThHIRTPOBAHHOTO YaWHOIro pactsopa (cM. Bui-
JeneHue MAHHUHAG U3 4asa) BeLIeiTe B koaby u podapbTe 8 MI BOABI W
1—2 mn pacrBopa kpaxmazna. B monyueHHYIO cMech 110 KamasaM npubaBere
PacTBOp HOnA A0 MOABIEeHWA CHHEro OKpPAIMPABAHWA, KOTOPOe He HcuesaeT
10—15 cexyna.

Onpepenerue eButamuHa P B vae

CrosoBy10 TOXKY CyXOro Yas HACKIIbTE B CTAKaH U 3aJeiTe 25 mu ropauei
Boawl. JlafiTe orcroaTecA B Teuenue 30 MuHyT, 3aTeM npodmaLTpyiiTe.
B xon6y ormepsre 15 ma punsrpara, fo6aBsre 15 Kaneas MHAUTOKaPDMUHA
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u 15 MJI IHCTHANIMPOBAHHOM BOzbL. Jlajiee TUTPYHTE IIOJYIEHHBINA PACTBOD
0,05 H paCTBOPOM IepMaHTraHATa KaJIHs A0 CBETJIO-KopudaHeBoro nsera. Co-
nep:xanue suramuea P B uae onpegennTe mo opmyJie:

S=15-V,

rae S — comepskanue suramuHa P B uae; V — ob6sém 0,05 H pacTBOpa nep-
MAaHraHaTA KaJHud, MIOTPAYeHHOI0 HA TUTPOBaAHHE.

CpaBHHTe cOJlep;KaHpe TaHMHA, KodenHa u BuraMmuHa C B copTrax 4épHo-
ro ¥ 3eJIEHOTO YAS HA OCHOBAHWM BH3yalbHEIX HAOMIONEeHHI, a BHTAMM-
Ha P — mo pe3yasTaTaM KOJHYeCTBEHHOTI'O aHaJHu3a,

'l UccnepoBaHue MONOKa

MoJIOKO — IEeHHBIH NHINEBOH MPOAYKT, KOTOPHIA COREPXHT DerxH,
SKHDBI, YIVIEBOAbI, BATAMHMHEI, MUHEPAJILHEIE COJM, hepMeRTH U T. 1. Co-
nepsxanre 6eTKOB B MArA3UHHOM MOJIOKe cocTasnseT 3—4% , :xupos 2,7—
6,0% , yraesomos 4,5—5,0% . B Poccuu 3ak0HOJaTeIbHO IPUHATA MADKH-
POBKA MOJIOKA, KOTOpPAaA TI03BOJIAET OTIHYATh HATYPAJIbHOE MOJOKO OT MO-
JIOYHBIX HANKUTKOB, M3IOTOBJEHHLIX HA OCHOBE cyxoro mopormka. Tem me
MeHee BaM OyAeT [MoJe3HO UCCIeJOBATD U CDABHUTE COCTAB PA3NIMYHBIX TOP-
rOBBIX MapPOK HATYPAJBHOI'0 KOPOBLEI'0 MOJIOKA I MOJOYHBIX HAIUTKORB.

OnpeneneHne KHCNOTHOCTH MONOKa

Haneiire B xon0y 10 M MOJIOKA MM MOJIOYHOro HanuTKa, 20 Ma gueTui-
JupoBaHHOl BOALl M qo6aBhTE 5 Kallesk CIIIPTOBOrO pacTsBopa (heHoadTa-
neuna. Cofiepsumoe Kosbsl Xxoponio B3boaraiiTe u TuTpyiire ero 0,1 1 pac-
TBOPOM €IKOr0 HATpa /IO IOABICHUS 3aMEeTHOT'O PO30BOI0 OKPAIIMBAHNUA.
06bEM (MJ1) 3aTPAYEHHOT0O HA TUTPOBAHKE PACTBOPA IIEJ0UYN YMHOMBTE HA
10. PesyasTaT 9TOr0 MATEMATHYECKOTO IAeHCTBUA H IpejcTaBider coboi
KUCJIOTHOCTL MOJIOKA, BHIDASKEHHYIO B VCJIOBHBIX eMHHUIIAX — Ipajgycax
TepHepa, KOoTOphle paccuuThiBaioTcas Ha 100 ma Monoka MIM MOJIOYHOTO
HamaTKa (OTCIOAA HMOHATHO, No4YeMy OOBEM IIEN0YH HeOOXOAUMO YMHO-
wuTh Ha 10). Ceexee mosioko nnmeer 16—18 rpagycos KHCIOTHOCTH H3-3a
COlepIKAINerocs B HEM KasemHa — OelIKa ¢ KUCJOTHBIMHM CBOMCTBaMH,
a TaKyKe KHUCJABIX coJeit oprodocdhopHoit u numorHON Kucaor. Co Bpeme-
HEM KHCJIOTHOCTL MOJIOKa BO3DACTAeT M3-3a MOJOYHOKHCJOro GporkeHms
naxTo3el. IlpesenpHas KHCJIOTHOCTh cBexxero mosoka — 20 rpaaycos.
EciH KHCIOTHOCTE BBIIIE, TO MOJIOKO HAYMHAET CKUCATD.

Onpepenenune copepkarun 6enkos
Hauneiire B K010y 10 MJI MOJOKa HJIM MOJIOYHOT'O HAIIMTKA, IIOJOTPETOTO X0
+30°C, 20 My ANCTHANIMPOBAHHON BOJABI U H00aBbTe D Kalesb CIHPTOBOro
pacrBopa (eHoNPTaNeN A, COAEPKAMOE KOA0LI XOpOoIIo B30oATANTE U TH-
rpyitre ero 0,1 H pacTBOPOM €IKOI0 HATPA 0 HOABJIEHH S 3aMEeTHOI'O PO30-
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BOTo OKpammuBaHuda. Ilocse aToro goneire B Kondy 2 MJI HEHTPAJIBLHOIO pac-
TBOpa (popmanuHa (ana ero nonyuenud ¥ 100 ma 40% -ro pacrsopa dop-
Malbgeruja 1o6asnaoT 4—>5 Kanens CIUPTOBOTO pacTBopa henoudTanen-
Ha, KOTOPBIM TUTPYIOT MIEJIOYEIO N0 II0ABIEeHNA OJIeIHO-PO30BOH OKPACKH).
IlepememuBaiiTe COmEePHUMOe KOIOEL U OTMETLTE UCUE3HOBEHNE OKPACKH.
3areM MPOBEJHTE eIl€ OAHO TUTPOBAHME COAEPKUMOr0 KOJIOLI — BHOBE 0
3aMeTHOr0 DO30BOro OKpammuBaHWsA. 1A pacuéra cojep:kaHus OenKoB
00BEM mENOYH, H3PACXOJOBAHHON HA TUTPOBaHUE nTocke nobasienns Gop-
MaJnHa, YMHOKETe Ha Koah dunument 1,92.

OI'IFSQAEH'EHHE NakKToO3bl B MOMIOKeE

Hanetite B xondy 10 M1 Mo0Ka MIH MOJOYHOIO HAIIUTKA, CTOJBKO JKe
BOJEI ¥ 0DaBbTEe HECKOIBKO KAMEIh YKCYCHON KHACJIOTEL JJIS CBEPTHLIBAHUA
MoJsioKa. BrijenmBmmiica kazewH orduasrpyire. Bosemure 5—10 Ma
(huapTpaTa M IPOBOAKUTE C HUM DEAKIIMIO «CEPeOpAHOIO0 3epKaJia» , KOTOPAasd
CBHIETEJILCTBYET O HAJIMYHWHK B caxapax aJbJerugHoil rpynnsl. Cojgepsxa-
muiica B MOJIOKe THCaXapH JaKTosa IpH ruapoanse odpasyer JBa MOHO-
caxapHIa — IVIIOKO3Y U FaJaKTo3y.

HccneposarHmne Monoka Ha cogep)xaHue B HEM DakTepui —
peaykTuBHan npoba

K 10 ma mceaeayeMoro MoJIOKa MJIM MOJOYHOIO HAITUTKA B XUMHYECKOM
crakage gobasere 1 Ma 1% -ro BogHOro pacreopa MerwieHoBoi cuamn. Ilo-
MecTHTe B TepmocTtar npu Temueparype 40°C, nponabaogaire, CKOJIBKO
BpeMeHH Oymer npogoKaThea obeclBednBaHe MeTUIeHOBOH cuuu. Ecin
OHO HIpopoiKaerTca 6omee 3 4acos, ToO B 1 MJI TAKOI0 MOJOKA COIAEPIKHTCH
meHee 500 TrIc. 6akTepuit ¥ 0HO oTHOCcHTCA K | KIacey; ecau 1—3 gaca —
GaxTepuii 1o 4 MJIH B MOJIOKO oTHOcHTCA KO Il Knaccy; ecau MmeHee waca —
6axrepuit 1o 20 muH 1 Mosoko orrHocuTea K I11 kiacey.

CpaBHHTE COCTAB Pa3/IMYHEIX TOPrOBbIX MAPOK HATYPAJIBHOIO KOPOBhLEe-
TO0 MOJOKAa M MOJIOYHBIX HANUTKOB. JlaiiTe NpakTHYeCKHEe PEKOMEHAAILNA
[0 UX UCIOJL30BAHUIO B IUTAHUH.

UccnepoBaHue curaper

B cocrae Tabaka 1 TabauHOro ABIMA BXOAAT Pa3jIWYHbBIe BeIllecTBA: HHU-
KOTHUH, (DEHOJBI PA3JIAYHOTO CTPOEHHAA, aJKaJIouael u T. I. Mccnegosanue
ATHUX BEIIecTB M COCTaABJIAET 1eJib TaHHOH paboTsl.

Monyuyexnue pacreopa rabausoro goima

Cobepure npubop ans nonyuerns rabauHoro geiMa. B mraruse sagpenure
PE3MHOBYIO IPYINY 3a IJIACTMaCCOBBIM HOCHMK, HA HEr'O0 HAJEHBLTE PEe3HHO-
BYIO TPYOOYKY, B KOTOPYIO BCTABLTE MCCIeAyeMyIo curapery. llansHelimme
JeliCTBUA BEINOJNHAKTCA MO TATOH: CO¥MHUTE IPYINY ¥ 3aKTHTE CUTApPeTy.
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MeaneHHO passkuMas rpymy, Habepure TabadHBIN ABIM B Heé (BMeCTO rpy-
III¥ MOXKHO HCIOJIL30BATE IIACTAKOBYIO Oy TEIIKY o6Bbeémom 0,3 11 mim 60J1b-
mofi mmpun). B xonby ma 100 ma manetite 40 M AMCTHIAIHPOBAHHON
BOJBI, ONYCTHTE HOCHK TPYIIHM ITOX BOAY M BBHINYyCKalTe Tyaa Tabausbiil
awiM. IlonyueHue curapeTHoro AsIMa 1 pacTBOPeHHEe ero B BoAe MOBTOPUTE
HECKOJBKO pas, TIIATeILHO mepeMemmusan Boay. IlosyyeHHBINR pacTBOp 3a-
Kpo¥Te NpobKOil.

O6HapyeHHe HenpegenbHbiX COegHHEHNH
8 TabauHom gbime

B npobupky HaseliTe 2 M pacTBopa TabauHOro AbIMa U H00aBbTE HECKOIb"
KO KameJib MOAHON BOABI. Bhl yBHANTE 00ECIIBeYUBAHUE MONHON BOABLI —
KAYECTBEHHYIO DEAKIIMIO HA HellpeeibHble CORTUHEHHUA.

O6HapyxeHue heHonos 8 TabayHom fibime

B npoOupky HaneiTe 2 MJ pacTBOopa TabagHOTO AbIMA M A00ABBETE HECKOJIb-
Ko xamensb 5% -ro pacTBopa xuopuaa »xenesa (II1). PactBop okpammusaercsa
B KOPHUYHEBO-3€JIEHBIN LIBET B PE3YJIbTaTe KOMILJIEKCHBIX COeUHeHMI (e-
HOJIOB Pa3JMUHOIO CTPOEHHA.

O6HapyxeHHe TOKCHYHBIX BOCCTAHOBUTENEH
8 tabauHoMm abime

B npobupky HameiiTe 2 MJ pacTBopa rabavHOro AbiMa U 1006aBLTE HECKOJIb-
KO Kameab 5% -ro pacTBOpa mepMaHramaTra Kajusi. B pesyssraTe BoCCTa-
HOBJICHHSA IIePMAHTAHATA KAJus pacTBop obecuBeTHTCH, BRIIAJET OyphIit
ocalok okcmaa mapranna (IV):

MnOj + 2H,0 + 32 —> MnO, + 40H-.

CnenaiiTe BBIBOJ O CONEP:KAHMH B TabauyHOM JbIME BOCCTAHOBHTEJIEH:
ansaeruios (benzanpaernga, popManbgeringa) ¥ IPpyrux TOKCHYHBIX COe-
OIWHEHUN, HAIPUMED aKpPOoJerHA.

O6HapyxeHue ankanonpos B TabayHom gbime

B npobupky HaneiTe 2 M pacTBopa TabauyHoro AbIMa 1 A06aBbTe HECKOJIL-
KO Kamenab peaxtusa [Iparesgopda (1-i pacTsop: 8 r moguaa Kajausa pac-
reopaT B 20 M Boawl; 2-# pacrsop: 0,85 r HUTpaTa BHCMYTAa PACTBOPAIOT
B 40 M Boas! u npubasasoT 10 MJI YKCYCHOM KHCIOTH, B30aJITEIBAIOT B Te-
geaue 10—15 MUBYT, CMEIINBAIOT HOJYUYEHHEIE DACTBODPHI B PABHBIX 00bE-
max 1 K 10 mJ1 nonydyerHo# cMecu npubdasasioT 100 ma soxwr 1 20 M yK-
CYCHOM KHCJOTEI, IIOJYYEeHHBI PACTBOD MOJKHO HCIOJL30BATH B TeUeHHE
7 nHeit). Bel yBuanTE, 4TO BHIIAJ OPAHIKEBEIH OCAIOK, KOTOPBIA TaéT peak-
tus lparesgopda ¢ arKaaougaMH.
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O6HapyxeHne aMmMHOCOeaMHEeHUH B Tabake

H3snexure Tabak M3 cUrapeThl, Pa3OTPUTE €ro B CTYNKe M cMemaiite c
10 mx 50% -ro aTunosoro cunupra. Cmeck ocraswre Ha 1,5 uaca, nepuoguge-
CKM BCTPAXUBAs, 3areM npodunrrpyiite. K 2 ma ¢unsrpara pobasbre
5—6 ramens 0,5% -ro BOZHOrO pacTBOpa HMHTHAPHHA, 3aT€M HECKOJIBKO
pas BCTPAXHHUTE W NporunaTuTe. PacTsop okpacurcss B PHOIETOBO-CHUHHI
useT. HUHruIpuHOBaA peaKnuA XapaKkTepHa [JIA BCeX COeIUHEHHMI, cofep-
JKAIIUX B COCTABE AMHMHOIDYNNEI, — AMMMAKA, IeNTHAOB, 6eIKOB, o.-aMu-
HokHcior. ITocnegaue 06pasyior B peayJibTaTe 9TOM PEAKIAA XapaAKTePHOe
BEIJIeJIEHHe YITIEKHUCJIO0T0 rasa.

Onpepenenue peakyuu cpegbi pacTeopa

rabauHoro gsima
B npobupky Hanetite 2 My pacTBopa TabaYHOr0 AbIMA W NpPHOABBETE He-
CKOJIbKO Kanesb pacTsopa jJaxkmyca. Habnmogaerca xapakTepHoe I8 KHC-
J0# cpensl okpamuBanue. CaesaiiTe BBIBOJ O IMPHUCYTCTBHH B TabadHOM
JBIME KHCJIOTHBIX OKCHIOB,

UccnegoBanue BausaHua TabauHoro gbiMa
Ha XXUBble OPraH13Mbl

JeiicTBHe Ta6aYHOrO QBIMA HA CEMeHA PACTeHMH

Barty, nponuTaHHyI pacTBOpoM TabauHOrO AbIMA, PABJIOMKHUTE HA MHO-
weimke vamku [lerpu. Ha BaTy nmomosxure Mapaio, a Ha Heé 10—15 3épen
3JIAKOBBIX KYJBLTYP (MM IPYTUX PACTeHH) — OBEC HOCEBHON HJIH AYMEHb
(copr He uMeeT 3HA4YeHHUA). PaccTosiHMe MexAy 3€PHAMH 3aBHCHT OT MX
pasmepa u cocraBudger or 1 1o 3 cm. CBepxy HakpoiiTe MX MapJiell, TaKxe
nponuATaHHO pacTBopoM Tabaunoro geiMa. Yamky [Merpu pacnosioskure B
XOPpOIIIO OCBENIEHHOM H TEmIoM Mecte. [lo Mepe BHICEIXaHHA BATHI OCTO-
POXKHO moAJUBaMTe pacTBOp TafauHoro aeima. Uepea HECKOJBKO JAHel
ONpeJeNINTe BCXOKECTh CeMAH ¥ PA3BUTHE IIPOPOCTKOB.

KoHTpoaLHEI OOBIT IPOBEIUTE C AMCTHIJIMPOBAHHON BOLOH,

Ormeuaror, 4TO B pacTBOpe TabaTHOr0 ALIMA BCXOKECTL HYJIEBAA MK
He3HAYHUTEJbHAA, 8 IPOPOCTKH B 3TOM CJIyYae IIOX0 PA3BHBAKTCSH,

JelicTBHe Ta0aYyHOTO ABIMA HA MYPAaBLER (HJIH TaPAKAHOB)

B xonby na 500 Mu1 ¢ MOMOIIBIO paHee ONMCAHHOIO MeTo/a HabepuTe cu-
rapeTHBIA ABIM M [IoMecTHTe Tyga 5—7 MypaBbés (uau 2—3 tapaxasa),
a TaKiKe BaTy, CMOYEHHYIO BOJIOH, u Kycouek xyueba. Konby 3akpoiite npod-
KO,

KouTponeHLIH OOBIT IPOBEANTE B AaHAJOTHIHONA K0JIOE ¢ BO3AYXOM.

Ormeuator, 9TO B KoJIfe ¢ Taba4HBIM JABIMOM HACEKOMBIE MAJOAKTHBHBI
M BCKODPEe, KaK NpaBuHJIo, norubaior.

Jelicrene Ta0avyHOTO ABIMA HA AKBAPHYMHBIX PLIOOK

B xonby émkocteoo 1 71 HanefiTe 10 M pacTBopa TaGavHOrO ALIMA H 3a-
TIOJTHUTE BOJAOMH 0 MeTKH. B pacTBOp noMecTuTe aKBAPUYMHBIX PBIOOK, Ha-
npyAMep I'yIu.
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KoHTpoabHBIH ONBIT IPOBEAXTE B aHAJOrH4YHOK Konbe Oe3 nobasienus
pacTBOopa TabavyHoro ALIMA.

OrmMeuaroT, 9T0 B KoJi0e ¢ pacTBOpoM TabadyHOIo AbIMA PHIOKK Majoak-
TUBHBI ¥ BCKOPE, KaK INPAaBHUI0, NOTUbaoT,

IIpopenaiiTe aHANOrAUYHBIE ONBITHI C BRITAMXKAMA U3 CUTAPETHOTO (DHAJIBT-
pa u Tabaka. CuenaiiTe BEIBOZ O POJIM cHrapeTHOro GuaeTpa. CpaBHHTE Ka-
4ecTBO (DUIBTPOB PA3TINYHLIX MAPOK CHTaper.

ITaccuBHOE KypeHUe (HAXOMKAEHNAE ULJIOBEKA PALOM C KYPAITUMHM JTI0Ib-
MH) He MeHee OIACHO, 4eM axTuBHoe. [Ipeanokure METOAUKY HUCCIETOBA-
HUA, YTOOB! MOATBEPAUTE HJIA ONPOBEPTHYTHL JaHHOE MHEHHE.

1| OnpegenerHune KauecTsa Mbina

ﬂ.ﬂﬂ onnpejeJijeHHA KadeCcTBa MbLJIa MOMHO HCIOJAB30BATH XOBHﬁC’I‘BeH'
HOE U TYaJIeTHOE MBLIO Pa3jIMYHEIX MapoK. I1ojle3HO CpaBHHATH OAWH BUJ
MBLJI& C APYIHM, 4 TaKMKe pasjJudyHbIe COPTA TYAJIeTHOro Mulra. JlaHHbIe
9KCIIEPHMEHTa 3aHecHuTe B Tabmuny 9.

Tasimima 9
ONPEAENEHUE KAYECTBA MbUJTA PA3/IMYHHbIX MAPOK

Copepxarne

Mbino -r_;(upuux | -mounmn | Bogsl npumecein
wuenot (%) (mr) (%) (%)
| XoaniicTBeHHOE I

Tyanersoe «Doves

Tyanernoe «Jlercxoes
H JIp.

HamensunTe mccneiyeMelii o0pasel MbLIa A0 MeJNKOW cTpy:kKH. Or-
MepbTe 3—4 r U3MeJLUYEHHOTO MBLIA ¢ TouHOCTEIO mo 0,1 r, moMmecTHTe
B koJIOy uin xuMudecKknit crakals o6sémom 500 mu, nobasere 300 M1 rops-
YyeH BOZALI B MIOMEIIMBANTE CTEKJSHHON MAJOYKO A0 MOJHOrO PacTBOpe-
HHS MbLIa. Ha gHe MOryT ocTarbCcsa HEpacTBOPHMEIE B Boge mpumecu. Or-
huapTpyiiTe MX, BRICYIIATE M B3BeCchkTe. SANHIINTE MAacCy IpuMeceil
(mpp,) ¥ 06BEM MBIIBHOTO PACTBODA (Vp. MJI).

Onpegenexnne npuMeceu, COgepXXaALMXCH B Mbine
PaccunraiiTe cogepsxanue npuMeceii B MblJie o hopmyie:

Wonua = Mupun /m- 100% .
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IInpunem za 20 Ma BosbMuTe NPo6Y MBLILHOTO pacTBoOpa U IepeHecure
B KO0y pus TUTpOBaHMA. 3anummure 06b8M Npo6bI (V,, ma). Oobassre
K npobe 4—5 xanesb pacrsopa enondranenna u rurpyitre 0,1 5 pacTso-
POM COJISHOM KHCJIOTHI 0 00ecHBeuMBaHUA PO30BOH OKPACKH MBLIBHOTO
pacTBopa. 3anuimuTe 06'bEM PACTBOpPA KUCIOTEI, M3PACXOLOBAHHON HA THT-
poBauue (V;, MJI), 1 HOPMAJIBHYIO KOHIIEHTPAI[HIO COTTHON KHUCAOTHI (Cuers
MOJIB/T).

K MBUIBHOMY PacTBODY, OTTHTPOBAHHOMY B IIPHCYTCTBHH dberondrane-
uHa, KobGaBbTe 4—5 Kamesb METHUIOPAHKA M BHOBb OTTHTDYMTE TEM jKe
PACTBOPOM KHCJOTHI A0 IOABJEHUSA NEePBBIX IPU3HAKOB HEHCUYE3aION[ero
PO30BOro OKpamuBaHu#A. 3alUOINTe 00BEM PACTBOPA COJAHON KHCIOTHI,
HeobxoAuMbIi As1a aTol onepanuu (V,, mi).

Kaxxnoe tuTposanue nosropure 2—3 pasa, peaysbTATEl YCPEXHUTE
¥ UCTIOJIB3YHTE A JajJbHEUIIUX pacuéToB.

BoiuMcneHue WENOUYHOCTH MbiNa NO OaHHbIM TUTPOBAHMKA

CeoboxHas 1MEI0YHOCTL MBLIA ONpefesieTcd HAJWYHeM B pacTBope CBO-
DOAHBIX MUAPOKCH/-AHHOHOB ¥ H3MepAeTcs M0 06BEMY KHCIOTHI, 3aTpa-
YEHHOW Ha TMTPOBAaHME MBLIBHOI'O PACTBOPA B IPUCYTCTBHH denondra-
JenHa.

CeszanHas METOYHOCTE MELIA ONpPEAENAeTCH COMAMM KUPHEIX KHUCIOT
¥ N3MepAeTCs 10 00bEMY KHCIOTHI, 3aTPAaYeHHOR Ha TUTPOBAHUE MBLILHO-
T'0 pacTBOpa B IPHCYTCTBUH METHUJIOPAHIKA,

Obmas ménouHocTs MBLJIA — JTO CyMMa CBOGOJHON M CBSA3AHHON mIé-
JIOYHOCTH.

1. CpenaiiTe pacuér o6béMa KHCIOTHI, HEOGXOAUMBIH AJIA THTPOBAHUA
MBLJIBHOT'O PACTBOPA B MPUCYTCTBUH (heHONPTATIeNHA, 11O (hOpMYJIe:

Vaenae = V1 Vp/Vae
2. Jlnsa onpeaeneHus CBOGOTHON MIENOYHOCTH BEIYHMCIINTE COLEPIKAHUE
MER09H (A (e MOJIB/JT) BO BCEM PacTBOpe 1o dhopmy.re:
Al(men) = AI(HCl) = C{HCI)] s VHCI(@IQ;)'
3. Haitnure Maccy cBoOOAHOMNM MIEIOYHOCTH (M y(Naomy T) 11O opmyse:
= - - _3
ml(NaOH) =40 Al(ule:l) 10-3.

4. OnpepenmTe MaccoBYIO OO CBOOOAHON MIEIOYHOCTH MBLIA (wy, %)
1o hopmyne:

Wy = Mynaom)* 100/m.

5. Tax xe paccumTaiiTe MaCCOBYIO 0JIIO CBASAHHOMN IIEJOYHOCTH:
Viaenaoy = V1 Vo/ Vs

A2(me.m} = AZ(HCH B 0: (5 ) Vﬂcrfu;op
mthnOH) =40- Az(l-llﬂu'!] L 10‘_3,

Wy = Mynaom) * 100/m.

S— - — —
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6. Hadigure o6myio IEIOYHOCTH AaHATH3HpPyeMoro obpasma MbLIa
(w, %):

w=w, + w,.

TIpu ananuse KUAKOr0 KAJINEBOI0 MbLIA MEN0YHOCTD ONPe/eIAeT s TH-
TPOBAHUEM C THIPOKCHIOM KaJHdi.

BoiuMcneHUue cofepXKaHMUsa XXHPHbIX KHCIOT B MbiNe
No CBA3aHHOMW WENOYHOCTH

Tak Kak TBEp/(ble MBLIIa — ATO HATPHEBLIE COJIU IIPEMMYIIECTBEHHO CTeapu-
HOBOI, OJIEMHOBOI ¥ NAJbMHUTHHOBOH KHCJIOT, OTHOCHUTEJIbHBIE MOJEKY-
JNApHBIE MACCHI KOTOPLIX COOTBeTCTBeHHO 284,47, 282,45 n 256,42 r/Mons,
TO OIS PACYETOB 332 OSKBHBAJIEHT JXMUPHBIX KHCJIOT MOYKHO IIDHHATH
274,44 r/MONB — BTO Cpe/iHee 3HAYEHHE MOJEKYJIADHBEIX MAacC TPEX Iepe-
YHUCJIEHHBIX KHUCJOT.

1. Hafinure Maccy »KUPHBIX KHCJIOT B UCXORHON nmpobe mbuia no dop-
MyJe:

e 274,44+ Ay ey * 1032,
2. BEIYUCINTE MACCOBYIO JIOJII0 JKAPHBIX KUCIOT IO hopMyie:

Wonp. kv Myeap. k-1 /m.

Onpepenenune cogep)xaHus BoAbl B Mbine

BasecbTe 00pasnbl MLLIIA, A3MEJIBUEHHOTO B MEJKYIO CTPYIKKY, U 3alIHIIN-
Te Macey aTHX obpasnos (m,, r). BeicymuTe o6pasusl, 9TO JydIIe JeJlaTh
B cymmabHOM mxady npu +100°C. Ho MOKHO CYMMTL ¥ P KOMHATHOM
TeMIIepaType, TIIATEIbHO OTIKAB MBIIO MEXKAY JUCTAMH (DHIBTPOBAIIBHOM
6ymaru, uau Ha GaTapee LEHTPAJbLHOIO OTOILUIeHUsA. BaBechre BEICYIIEH-
HEIe 06pasisl (M,, T) ¥ BEIYUCINATE MACCOBYIO JOJIO BOALI B MbLIe IO (op-
MyJe:
Wy,0= My — My/My* 100%.
[TocTpoiiTe AMArpaMMBL 10 Pa3JAUYHBIM OKA3aTelAM KauecTBa XO3AM-
CTBEHHOI'0 ¥ Pa3jMUHBIX MAPDOK TYaJeTHOTO MELIA.
TIpepyioxkuTe MCTIONB3OBAHNE TeX HJIM MHBIX COPTOB TYyaJeTHOro MbLIa

SIS yXOJa 3a KOJKeH DAsIWYHOro THHA (CyXOil, KMDPHOU, HOPMAJILHOM).
O6ocHYTE CBOU PEKOMEHIALIMH.

[F] N3yuyeHue BAUAHNA MY3bIKH HA AHHAMHKY
yMcTBeHHOM paboTocnocobHOCTH Yenoseka

TlouTH BCe COBpeMEHHbIE [IKOJbHUKH IIOCTOAHHO CAYIIAIOT PA3IMIHYIO
MY3BIKY — KOTZa AeJaiT YPOKH MJIH 3aHMMAIOTCH CIIOPTOM, KOIZla eiyT B
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TpaHcnopTe WM orabixaiT. CymjecTByeT MHeHHe, UTO y JIOAed, IOCIy-
MABIIMX MY3bIKY Molapra ¥ oTBeYaBIIMX Ha BONPOCH! cTaHxaprTHoro 1Q-
TecTa, OTMeUYaJIU MOBLIIIeHHEe HHTeJUIeKTa. B TO yie Bpema cauTaeTcs, 9T0,
HAIIpHMEp, THMKENBIN POK OKAashiBaeT HeraTHBHOE BIMAHHE HA AMHAMHMKY
YMCTBEHHOH padoTocrnocobHOCTH ueoBeKa [a M B IeJIOM OTPHIIATEeNBHO
CKAasBIBAETCSH HA €70 MLIILIeHHH,

¥merBenHas paboTa — 3TO AESATENHLHOCTH, CBA3aHHAA C IPUEMOM U [1e-
pepaboTkoif uHGOpManuy, Tpebyoiias HANPAMKEHHOr0 QYHKIUOHNPOBA-
HUSA IIPOIECCOB BHUMAHMSA, MAMATH, MBIILJIEHNA, 9MOIMOHAILHON Chephl.
YMeTBeHHBIHN TPY/ XapaKTepusyercd paboTocnocoGHOCTRIO B yTOMIICHHEM.

Pa6oTocnmocoOHOCTs — 3TO BO3MOMKHOCTE IOJAEPIKHBATEL JOJMKHBIN
VPOBEHE IIPOU3BOAMTEIBHOCTH YMCTBEHHOTO TPYA B TeYeHHAE JIHTEILHOTO
BPEeMeHH.

YToMieHHe — 3TO BPeMEHHOe yMeHblIeHHe pafoTocrnoco6HOCTH, BhHI-
3BaHHOE HHTEeHCUBHOM UJIY AJUTEJILHON padoToH.

MpoesepeHue onpoca

st Toro 4To6BI OEHUTD, KAK YACTO M KaKYI0 MY3bIKY CJAYIIAIOT BAIIX OA-
HOKJIACCHUKH, IIPOBEJUTE CJAeIYIOIIN1 OIIPOC.

1. Kaxyio My3HIKY BBI IPeIIOYUTAETEe CAYIIATh:

a) KJIaCCHKY;

6) TSIKENBIN POK, METAJL;

B) DONIYJIADPHYIO;

r) Apyryxo (KaKyro HMEeHHO0)?

2. Kak gacTo BBEI CIyINAaeTe My3EIKY:

a) MOCTOAHHO;

6) crabuabHO 2—3 Yaca B IeHD;

B) O4YE€HBb PEAKO IO HACTPOEHHIO;

r) Apyro# BapuaHT (KAKOi UMEeHHO)?

3. Kak f0Jr0 BhI CAYIIAETE MYSbIKY B HAYIIHHUKAX!
a) Bcé cBOOOHOE BpeMs;

0) HECKOJIBKO 9aCOB;

B) HECKOJIBKO MHHYT;

r) Apyroit BapuaHT (KaKo# HUMeHHO)?

4. BeiBaeT JIM, UTO IIOCJIe OIPOCIYIINBAHKSA MY3LIKH ¥ Bac BoauT ronosa:

a) 1a;

6) mer?

5. Cny:xuTr nu Mmy3siKa (JOHOM, KOrJia BEI lejlaeTe YPOKH:

a) na;

0) Her?

IlopcuuTaiiTe IPOLEHTHOE COOTHOIIEHUE OTBETOB M COCTaBbLTe Jiuarpam-
MBI JJISI IPEe3€HTANAH Pe3yJIbTATOB OIIpoca.
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[poBepKa BAMAHUA Pa3IUMHOW MY3bIKM
Ha AHHAMMKY YMCTBEHHOW PaboToCcnNOCOOHOCTH WKONBHHKOB

9T0 HCCIefOBaHME IPOBOAUTCH ¢ NoMombio Tabmunst B. A. Angimosa
(1879—1957) pa3a B HeZle 10 B TEYEHHE MeCAIA B OHO U TO ’Ke BpeMsd, 4To-
ObI y4ecTh UBMEeHeHUA TUHAMHKY YMCTBEeHHOH paboToCIoCOOHOCTH Ha IIPO-
TAMEHUH NHA U Hefenu. Kax/blil pa3 sKCIepUMeHT MPOBOAUTCA MOA pas-
HYI0 MY3BIKY — KJ/IaCCHKY, HONYJAPHYIO 3CTPAAHYIO, TAMENLIH pOK,
¥ OJIMH pas, AJIf CPABHEHHS, — B THIIIHHE.

TAB/IULA AHOUMOBA A1 UCCNELOBAHUA JIUHAMHKHA
YMCTBEHHOW PABOTOCNOCOEHOCTH

CXIBCXEBHXHWAHWUCHUXBKCHIHUCEXBXEHAUCHEBX
AKHABHXUBCHABCABCHUAEKEAXBKECBCHAUWCAU
CHABXHBKHXHMCXBXEKBXUBXEUCKEUHAMUEKKXEK
UKXEEKEBEKHCBXUXAKXHCKAUCBEKBXHAHUCHXEKX
NMCHAKCKBXKBHABCHUCHAXKEKXBUCHAUXBUKX
HCKAVMKAEXKHCHAHNKXEXECHAUCBKEKXBAUWCHIX
EKEXCEKAKCBEEBEAHCHACHKUBKECHKHIEHKXKB
HXKAKCKXKEKHBUCHKXBEXCHAUCXAUKHUBEBHEK
BXABEUBHUCHAAWNCHAEXKBEHBXKEAHNCHEKKEMBA
KCBEUMNKCHABAKECBKAXBEHMBHAXUEHAWUKBHUEAB
BEKHUECABUEXEBHAUEHHKECHKCBXHUECBXKHBBC
KHKCXAUEKJICHIUCBKXEBXEUBKAHUCHACHAMHNCX
AKBHEEBKBHAVWCHJUCHEKEBKXEBKXCHEHCHAUC
HEBEXBEABCHAXKACECHAUWUCECXKBAHUCHACABK
XCHEUCXUXEKBHKBEHAWEHEKXABUXHUBUXKXE
XHBHCHBCAEXHUCHAXHKEXBUBHAEHNCHBHAEBAE
HXBXUCHAEUMEKAWUBEKEXKEHNCHECAEUXBKEBEHWC
HAEANCHEBEXHKXHKEAUCHAEAKAEKXEBCKXEK
XHAVNCHKBEBECHAUMCEKXEKHAMCHHUCHENWNCHBUE
KXBXENBHAKHCXAUEBKEBKUEXHCHAMUEBXBKCH
CHAUAUEHAKCXKUBXHUKHCHAHUBECHAKHEXCCH
AUKBEXKBKECBKCHXHWACHAKCXKXBXEAECKCEA
HEKNCHANKXBCXHBHUEXAECBEUCHAUEXKEXKEHUX
HBXAKECHAUMCAKBCHXAECXAHUCHAEHKUCXKEXRB
XCKHEVMHACEEKXEKHAWUBKEXKEXHNCHAHUXKAXEHA
HENKBEKEUCHANXHEXBKBHUEXAUEXEKBCHEHMUECBH
EBUCHAEAXHKXCHAXCHCHAUEHWNHEBUCHAMUBEBX
CUCBAUEBXEHNXCKEUEKXUEKEBXBAECHACHKHCX
EAEXKBEXEAHUMCHACBAJVWCEBEKEXBEKXCHKHUCEKA
EKCHAVUUEXCEXCHANCBHEKXCHAUAABEHAXHWAK
XBEUBEAVMKBABUXHAXKCBXEXUBXAWUCHABHCHUE
AXCHAHAECHBKCHXAEBUKAWUKHKHABCHEKBXKH
AECBEXEKCHAKCXBXKBCHXCBEXKACHAHUCKCXEK
ECHAUCHXABKEBXKHMEMCHAUMHXACHEXKCXEBEKX
EMXHAUXEBXEHBUXHKBXEKHAUCHXAUWUBEHAMXH
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Oxonvanue maba.

KXBXEHAUCHBKEBXAVUCHAXKBHBAUEHCXBKXEA
HMCHABXCBEKAXCHAKHCHKEKHCBAUCBAEXCXBAWU
CHAEKXAUBHABKBEXHAAEHKAHCXAUCHXHUCBKB
CEKXBEKHCHAHNCHAUCKBECBUCKAUKBKKHBXCEK
BHAVNEHUCHAUXABKHBBXBAHKUEXEBXEBHAUCK
ANAHAKXKBEKEBEKBHXUCKAWUCHBXABXBHAUCHX
CXBKUCHAUMEXEKXHAWCHBEXBEUCHXBEXKHAXK
BHXBKCHXHAUCHBKAXCBKXBXAUCHHAXHXBXBX

PaspaiiTe ogHOokIaccEMKam Tabaunel AHDHEMOBA, OOIPOCUTE TIOMIIH-
caTh MX. 3aTeM IyCTh OHM BO3LMYT IIAPUKOBYIO DYYKY U HOCTABAT BEAY-
Y0 PYKY Ha JJOKOTE. BHUMaTenbHO MpOoCcMaTPHUBAT KAk AYIO CTPOUKY CJIe-
Ba HANPABO, UM HAJI0 BEIYEPKHUBATL OykBbl X u U Kocoit uepToit. Hamumu-
Te 3TH OyKBEI Ha Jocke. CpocHuTe OAHOKJIACCHUKOB, TIOHATHO JIM 3ajaHue,
DOIPOCHTE ABYX-TPEX M3 HUX HOBTOPHUTH 3a/aHKe. 3aTeM 110 KOMAH/E «Ha-
4aJi paboTaTh» BKJIIOYHATE CEKYHOMED U COTPUTE 3AIHCH ¢ JOCKH.

Hepes 2 MUHYTHI KOMaH/ION «CTOI» IPEKpaTuTe paboTy u IIOIIPOCUTE UX
OTMEeTHTh 3HAKOM yTroiKa (_) To MecTo Ha CTPOKe, Ifie KasKI0ro 3aCTaj CUr-
HAaJI «CTOI».

M Toro yTO6H! OAHOKIACCHUKHM He MPHUBLIKATH K OJHOMY M TOMY XKe
saganmio Ha X u W, B cheayomuii pas ucnoassyiiTe COYETaHHUS APYIHX
Oyxs, Hanpumep: Xu A, BuK,Cu A, Hu E.

Cobepure Tabiunbl ¥ TOACYATANTE PE3YALTATE: 06HEM PaBOTH — KOIH-
9€CTBO MPOCMOTPEHHBIX 3HAKOB (YTOJKOB), KayecTBO paboThl — Kommue-
CTBO AOOYVINEHHBIX omubox. Kamaasa mponymesnHas cTpouKa MCKIIOYAET-
cA U3 061ero Yucia MPOCMOTPEHHEIX CTPOK, HO CUMTAETCS 34 OAHY HOITy-
IIeHHYI0 omubKy 1 npubaBnserca K ofueMy yucnay ommbok. Banmmure
BCe JaHHBIe HCCJeOBAaHMA B Tabnuny 10, cpaBHUTE ¢ pe3yaLTaTaMu, I10-
JYYeHHBIMHM IpPH pabore B TumHMHe. Pe3yiabTaThl CpaBHEHHS 3aHECHUTe
B Tabaumy 11.

Tasmuua 10
M3MEHEHUE YMCTBEHHOM PABOTOCNOCOBHOCTU YEIOBEKA
B 3ABUCUMOCTH OT BUJA MY3bIKH

KpuTepuu oyeHkn nameHeHun paborocnocobHocTu

Oxpyaroumii O6uém Buinonuen-  Kauectso paborsi Ouuamuka
3BYKOBOW (hOH Ho# pabotbi (konu-  (konuuecrso gony-  paborocnoco6-
| 4ecTBo NPOCMOT- WeHHbIX ownbok) | HOCTH
PeHHBbIX 3HaKoB) |
e e e
Kmracenka

JeTpagHad My3bIKA

Tsoxénpiit pox
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Tasnuua 11
PE3VNbTATbHI OBPABOTKU TABNIULUbI AHDMMOBA

. . 4 Auaaﬁuuwc‘ruumﬁ paGomcuocoﬁioc;u 4 ﬂ_‘

TuwuHa Knaccuka ; JcrpagHan My3bika Taxénvid pox

CpenaiiTe BBIBOABI O BJUSHHM PA3JINIHOH MY3BIKH Ha AUHAMHUKY yM-
CTBeHHOH paboTocnocobHOCTH MKONLEHKOB. CKakuTe, KaK JIOJIro B Teue-
HHe IHA ¥ KaK 'POMKO MOXHO CJIYIIATE My3EIKY 6e3 nocieAcTBIiI A4 310~
poBbi. IIpuBefuTe NpUMepsl OTPUALATENLHOIO M IOJOXHUTENLHOIO BJINA-
HHUSA MY3BIKH HA 3/[0POBbLE YeJI0BeKa (JJ15 OTBeTa HCTIOAb3YTe BO3MOKHOCTH
WnrepHera).

[E] UccnhepoBaHue nbineBoro sarpA3HeHUs Bosayxa
B NOMeLUeHHH

ITbne npencTaBiseT co0OH MeJaKHe TBEPALIE YACTHIHI (cpenuuil nua-
vetp 0,005 MM) OpPraEMYEeCcKOT0 M1 MUHEDAJbHOI0 TPOUCXOKACHU A, B eé
COCTAB BXOAAT (hparMeHTHl HACEKOMBIX, IIePCTH XKUBOTHBIX, NEPbeB NTHIL,
BOJIOC ¥ KOKH YelloBeKa, IEeJIJII0J03bl OT KHUI H I'aseT, CIOpPH! IJIeCHEeBBIX
rpubos U GakTeprH, a TaKKe MUKPOCKONHMYECKHe YacTHUbI paspyriaio-
nieiics OflesKABI U3 TKAHEH IPUPOAHOro NIPOUCXOXKAEHUA — XJIONKA, JIbHA.
B mHacrosillee BpeMA B goManIHeil u o¢ucHOW meuim o0HAPYXKEHO yixe
150 BuzOB Kiemeii, KOTOPEIE HE CTOJb ONACHBI CAMH II0 cele, KaK UX Ipo-
AVKTHI YKU3HEAEATeNbHOCTH, KOTOPbIE ABJISIOTCA OCHOBHOM MPHYHHON ai-
sepruu y mozeii. Kpome Toro, 4aCTHIIB! IBLIX CIIOCOOHBI TPOHUKATL IPAMO
B JIErKHE M3-38 CBOMX MAJIBIX Pa3MepoB, II03TOMY OCOOEHHO OTACHBI /I
acTMATHKOB.

Or160p npob
Ha umcThie IPeAMeTHEIE CTEKJIA HaHecuTe 0 Kamae BoAbl. ITosoxure mx
Ha D MUHYT Ha pa3JINYHbIE HCCIeAYyeMble IOBEPXHOCTH B IOMEIeHH K (cTou,
MOXOKOHHUK, Kad H T. I.), KOTOpble HaxoaATcs Ha BeicoTe 0T 0,5 10 1,5 M
or nosa. HakpoiiTe MpeAMeTHOE CTEKJIO IOKPOBHEIM H HACTPOWUTE MUKPO-
CKOII.

MUccnhepoeaHue Nbinesoro 3arpA3HeHUs

PaccMOTpHTE BCe TTOATOTOBJICHHBIE MUKPOIPenapaTsl IPH OXHOM U TOM e
yBeanuenun. I[locauraiiTe YNC/IO NBIMHOK B [10JIe MEKPOCKOMIA.
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OueHKa ypOBHS NbiIeBOro 3arpA3HEHUA

ITo pesynbraTam HabIIOAEHAN ONIpeeIATE BU3YAIBHEINA YPOBEHD MLLIEBOTO
sarpsi3HeHHdA B NoMelreHHH B bannax: 0 — orcyrcrsue neuiau, 1 — ciabasa
3aIBLIEHHOCTD, 2 — CpenHsAdA, 3 — CHJIbHAfA, 4 — OYeHb CHJILHAA. 3aHECH-
T€ Pe3yaAbTaThI B Tabaumy 12.

Tasnuna 12
MNbINEBOE 3ArPA3HEHME BO3AYXA

Mecto or6opa npo6ui ‘lpo_n-m. NbINEBOro 3arpA3IHEHHA

ITposeguTe TaKyio ke paboTy mocje OPOBETPHBAHUSA HOMEIIeHHA | 110
cie BraykHo# ybopku. CpaBHMTe pe3yIbTaThL, CAeJIaiTe BEIBOABI.

OTBeThTe Ha CJEAYIOIIHE BOIIPOCHI, MCIIOJb3yH BO3MOKHOCTH WHTED-
HeTa:

1) mo naHHBIM YUYEHBIX, CAMBIMM DACIPOCTPAHEHHBIMM OAKTEPHAM,
«obUTaTeIAMU» KBAPTHDP U 0DUCOB, ABIAKTCH UIEPUXHUA KOIU, CATLMO-
HeJljla, CTPEeNTOKOKK, CTA(HIOKOKK 30JIOTHCTBEINA, KJjaebcuesna IHEBMO-
HUA, — KaKue 3a005eBaHUSA BEISHIBAIOT JAHHBIE GAKTEDHH, KAKOBEI CAM-
NTOMEI 9THX 00JIe3He#l ¥ OIaCHOCTh, KOTOPYIO OHU HECYT?

2) kaxue BHPYChI MOTYT OLITE B 3KHJILIX IOMEINEHUAX, KaKkue 5oJe3HHA
OHH BEIZBIBAIOT T

[Z] UsyueHue KOpbl fepeBbeB W KYCTAPHHKOB

UsyueHne opraHonenTuyeckux noKasarenen Kopol gepesbes
M KYCTapHHUKOB

Bribepure aiA M3y4YeHUsA ONpeJIeJIEHHBIA ydacTOK Jeca, Jiecomnapka,
NPHIIKONbHOM TeppuTopuu. OnpejenuTe BHALI MCCIEAYEMBIX DACTEHWH.
HccnenyiiTe Kopy pacTeHnii Ha pasHO# BEICOTE OT 3eMun. MayunuTe uxX nse-
TOBYIO raMMy, 3allaX ¥ XapakTep IIOBEPXHOCTH HA OIIynb (Témsas, mpo-
XJaaHasd, rajkas, mepiasas, 6yrpucras, HOTPECKABINAACH U T. J.). 3a-
HECHTe BCe AaHHbIe B Tabmuy 13.

Tasmuua 13
OPTAHONENTHUYECKUE NOKA3ATE/IM KOPbI AEPEBLEB U KYCTAPHUKOB

| Mokasarenn kopsi

Aepeso,
KYCTapHHK st

' 3anax i
| | NOBEPXHOCTH

]
{
xapakrep i
!
|

1 Al e A0t |
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CocraBneHue KONNEKLMHU U ONUCAHUE NIEKAPCTBEHHbIX
CBOMCTB KOPbI

BossmuTe 00pasiisl KOpPBI IEPEBhEB HCCIEAYEeMOro Y4acTKa, COCTaBbTe M3
HHAX KOJIEeKIIHIO.

CpesaliTe CHUMKH KOPEI IepPeBLEB ¢ IOMOIILIO IH(poBOro horoannapa-
ta. Ucnonssysa BozaMmoxxkHOCTH MHTEpHETA M ApYrUe MCTOYHHKH, OIHINNATE
JEeKAPCTBEHHEIE CBOMCTBA KOPBI (€CJIM TaKOBLIE MMEIOTCS) HMCCIeAyeMbBIX
BHIOB PACTEHHIH,

O6cnegosarue HAMKaHIWLEro ropogcKoro neconapka

Ha NPeAMeT HapoCTOB — «ONYXONeH» pacTeHuHn
IIpuyuHOM TAKHX HAPOCTOB MOTYT OBITH PA3IMYHEIE BO3AEHCTBUA — MexXa-
HUYECKHe, XMMHUYeCKHe, SKOJOrHYecKre, a TakKe mapasuTapHabie 3aboe-
paHuA gepesbeB. ChororpadupyiiTe «ONyxXoaH» PACTEHHE M YCTAHOBHTE
YacTOTY BCTPEYaeMOCTH HAaPOCTOB CPe/lH Pa3JIMYHBLIX MOpOoJ, AepeBkeB. Cae-
jaiiTe BEIBOJ O 3aBUCHMOCTH KOJIMYECTBA HADOCTOB HA KOPE IEPEBBEB OT UX
BHAOBOH IPUHALIEKHOCTH, T. €. 00 YCTOHYHBOCTH TeX HJIH MHEIX JIePEBLEB
K O9KOJIOTHYEeCKOHW 0OCTAHOBKe HccieAyemoit Teppuropuu. Ilpemioxure
CBOﬁ BapHdaHT HCCJeJOBaAHHUA BO3M0}RHOﬁ 3aBHCHMOCTH TeppPHTOPHAIIBHOT'O
pacIpeeeHus HAPOCTORB HA AePEBLAX OT IKOJIOIMHUECKON CUTYAIIMH palio-
Ha (KauecTBO BOALI, BO3AYXAa, 3arpA3HEHHOCTH IIOYB),

‘7 UsyueHHe 3aBUCHMOCTH 340POBbS NIOAEH
OT COCTOAHUA aTMOC(epbi

Ilenpio TAHHOrO MCCAEZOBAHUSA SABIAETCS AHAJNMS BIMSHHUA IOTOJHBIX
VCJIOBMI M FeOMAarHUTHBIX BO3MYILEHHUH Ha HEKOTOPhIE IapaMeTphl 30pP0-
BhiA YeJI0OBeKa (apTepuanbHOE JaBleHHe, 001Iee COCTOAHNE OPraHu3Ma) Ha
NPOTSIKeHUH KaJjleHgapHoro mecsana. s aToro HeoOXOAMMO MCIOIL3O-
BaTh JaHHLIE IIEHTPA FeOMarsiMTHLIX HAOII0eHHi, pe3yIbTaTel HUBMEPeHUA
apTepHaJbHOrO HABJIEHHUA Y YYACTHHKOB SKCIIEPHMEHTa M JaHHBIE COLHO-
JIOTHYECKOr0 OIIpoca HaceJeHH S PA3HEIX BO3PACTOB.

U3yyeHne nureparypbl

IloxGepuTe MHTEPATYPY, NOCBANIEHHYIO BIMAHHUIO NOTOXHBIX YCJOBHMH K
TeOMArHUTHEIX BO3MYIIEHHIT Ha CAMOIYBCTBHE Ye/IOBEKa, H3YIUTE €€,

UsmepeHuna atmocdepHOro gasneHHs

B Teuernme mMecAna exxeIHEBHO MaMepdAiiTe arMochepHoe faBeHHe C IIOMO-
MBI Gapome'rpa-aneponga, TEMOEPATYDPY H BJAAMNHOCTL BO3AYXa — C IOMO-
mILI0 TepMoMeTpa u ncuxpomerpa. Ecam y Bac HeT Takux npuboposB, TO
HayiauTe uHpoOpManuo 00 3THX IIapaMeTpax COCTOAHUA BO3AyXa, a TaKkkKe
0 IIOTOfie ¥ F'eOMATHHUTHON 006CTaHOBKE, HCIIONBL3YA Bo3MoKHOoCcTH UHTEepHE-
Ta WU IPpYyIrHe UCTOYHHUKH (paguo, TeJdeBHAcHHE).
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M3mepeHune aprepuanbHOro gasneHus y nogem
H COUHONOTrHYECKHH Onpoc

Y y4acTHMKOB Balllero HCCJefOBaHUA (NATH YeJOBEeK PA3HOro BO3pacTa)
H3MepAiTe apTepHalbHOe JaBJIeHHe U B IIPOLECCe COMUOJIOTAUECKOro OIpo-
ca BeIABIANTe 0bOIIee COCTOAHNE X OPraHU3Ma: €CTh JIH Y HUX I'OJIOBHBIE
Oosm, ciabocThb, FOJOBOKPYYKeHHAEe U TPOYUe IPU3HAKY HeJOMOTAHUA.

3aHecuTe pesyJabTaTHl MCCAefOBaHUA B Tabiuny 14, npoaHaausupyiTe
NOJTy4YeHHEIE JaHHEBIE 1 CAENaliTe BLIBOILL.

Tasnuua 14
3ABMCUMMOCTDb 3J0POBbA YENOBEKA OT COCTOAHWUA ATMOC®DEPDI

Mapamertpei
Coér b .
s o 3A0poBbA YenoseKa
| Atmoc- Aprepu- | - Wua
Aata  toune- | Bnax- | deproe | e | anbHoe | TOR" | mccne-
i | | | HHTHaA 1 HHe “ eMoro
| parypa = HocTb | pasne- | AaBne- | Y
, | obcra- | opra-
| C) | (%) | Hue(mm HHe (MM |
| HOBKa | HM3Ma
! pT. €T.) pr.cr.) |

il1 UsyueHue ocBewEHHOCTH pabouux cTonos
B KabuHeTax U fomMa

OcseménnocTrio (E) HEKOTOPO# MOBEPXHOCTH HA3BIBAIOT OTHOIIEHUE
cBeTOBOro nmotoka (P), paBHOMEPHO pacHpeAeJéHHOTO MO ITOBEPXHOCTH,
K IJIOIIaZH 9TOH MOBepXHOCTH (S):

E=2
S

Emunnnei cserosoro noroka B CU apiasercs jgiomeH (1M). CBeToBoit no-
TOK 3aBHCHT OT MOIITHOCTH HMCTOYHMKA CBeTa U OT AJHHBI BOJHBI H3anyuae-
moro csera. Hanpumep, naMna HakaJMBaHWUA, H3Iy4AOIIAsd CBET B IIUPO-
KOM CIIEKTPAJILHOM JHanasoHe, JaéT cBETOBOH NMOTOK nmpumepHo 14 gm Ha
enuHUIly MoinHOcTH. COOTBETCTBEHHO, €CJIHM JIaMIa HMeeT MOIHOCTh
40 Br, To maBaeMblii €10 CBETOBOI NMOTOK paseH 560 am. OCBeIIEHHOCTS B
CH umsmepsaior B J0Kcax (1K): 1 1k = 1 am/m2. Jlns grenus Heobxoauma
ocsemégHocTsE 80—100 k.
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Ilensio ZAHHOrO MCCIEZOBAHUA ABIAETCHA BKCIEPUMMEHTANLHOE H3yUe-
HUe OCBEMEHHOCTH CTOJIOB B KaDMHETax W AoMa, Hocje 4ero MoxHo GyaeT
c/leJIaTh BBIBOJ, COOTBETCTBYET JIA TAKAA OCBEHIEHHOCTH MEIMIMHCKHM
HOPMAaM.

HccnegoBaHusa BLIMOMHANWTE B TAKOH MOCIEJOBATEIBHOCTH

1) nayuure pasgen onTuKH «PoToMeTpUA» , 03HAKOMBTECH C OCHOBHBEIMHE
HOHATHAMHE GoToOMeTpUH U (HPOTOMETPHIECKHMH BeIMUNHAMM;

2) onpenenuTe CBETOBOH IMOTOK, JABAeMBIN HACTOJBHOH JIAMIION Ha Ba-
meM cToJie, JAJH 3TOr0 NOCMOTPHUTE, KAKOBA MOMIIHOCTD JAMIOYKH (9TO Ha-
nUCcaHO Ha Hel camoif), ¥ BEIUMCINTE CBETOBOM NIOTOK, YMHOXHB 14 MM
(cBeTOBOM MOTOK, MpEXoAAmHAicA Ha 1 BT — eAMHHUIlYy MOIIHOCTH JTaMIIOY-
KH) Ha €€ MOIIIHOCTE;

3) mamepbTe IJIOHIA[b MOBEPXHOCTH CTOJA, OCBEIIEHHOM JIAMIIOYKON
(ecom oHa uMeeT opMy Kpyra, To eé miomans S pasHa: S = nR?, rme R —
Paguyc OKpYy>KHOCTH);

4) BBIYHACJIHTE OCBEHIEHHOCTE CTOJIA;

5) sanuIInTe Pe3yILTATHI U3MEPEHHUH U BEIYUCIeHu# B Tabnuny 15, cae-
JaiiTe BBIBOJ O COOTBETCTBHY OCBEIIEHHOCTH MEJUIIMHCKUM HOPMAaM;

6) moBTOpUTE H3MEPEHUA U BHIYMCICHUA IIA IPYTUX pabodux CTOJIOB H
JAPYTHX OCBETHTEJLHEIX NPHOOPOB: TOI'O K€ CTOJIA IIOTOJOYHBIM CBeTHIb-
HHUKOM, 00eJeHHOIO cTOJIa B KyXHe, cToJia B kabuHere QU3UKH U T. II.

Tasmuna 15
OCBELUEHHOCTb PABOYUX NOBEPXHOCTEMN

_éu'ronm”i noToK Mnowaps
(D) nosepxHocTH (S)

HcrouHuk ceeta Ocsew@nHocts (E) |

UccneposarHue BO3MOXKHOCTEH 3HeprocbepexxeHus
B KBapTUpe

B macrosiiee BpeMA B HAlIHX KBAPTHPaX HCIIOJIb3YeTCH MHOI'0 BJIeKTPO-
6BITOBOM TeXHHKH (OCBETHTEJAbHBIX M HAIPEBATENLHEIX IPUGOPOB, TeIeBH-
30POB, KOMIIBIOTEDOR, JIEKTPUYEeCKHX IIJIHAT, CTHPAJIBHBIX MAalllMH, IOIbLLJIe-
COCOB, IOCYIOMOEUYHBLIX MAMWH H T. II.) — IOTPeOHTeNs 3JIeKTPHYECKOM
asrepruH. C oJHOH CTOPOHLI, CTOUT 3aAa4a 6e30NacHON SKCIIYATAIMHA 3TUX
YCTDOMCTB, & HOTOMY 3JIEKTPHYeCKad NpPOBOAKA, NPEeJOXPAHUTENH, yCTa-
HOBJIEHHBIE ¥ BBOJIA [IPOBOJOB B KBAPTUDY, HOJMKHEI OBITH PACCUMTAHBI Ha
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CHJIY TOK&, COOTBETCTBYIONYIO IoTpebiiseMoii snexkTposHeprun. C apyroi
CTOPOHEI, HEOOXOAMMO S9KOHOMUTE 3J€KTPO3HepPruio (3ajaua aneprocbepe-
JEHHs ), UTO CBA3AHO ¢ OTPAHHYEHHBLIMH 3aIlacaMi 3JEeKTPUYecKoil sHep-
TMH, 8 IOTOMY SKCILIYATAIIMA OBITOBOM TeXHUKH JOJIKHA OLITL aHeprocHe-
peraoiei.

HMenso nagHOrO HCCIEOBAHUA ABJIAETCH H3YYEHHE BJIEKTPONpUbOpOB,
MMeIIIUXCSA B KBAPTHUPE, UX MOITHOCTH ¥ BO3MOXKHOCTH 3JieKTpochepeske-
HHUS IPU UX SKCIIYATAIIHH.

Hccneposanus BEINONHANTE B TAKOI MOCTEI0BATEIBHOCTH:

1) BcnomMHHTE TOHATHA PAGOTHl U MOMIHOCTH 2JEKTPHIECKOT0 TOKA, 3a-
koH J[xoynsa—JlerEna, sanuInmnTe COOTBETCTBYIOMUE OPMYJIBI;

2) cocraBbTe CHOMCOK BI€KTPONPUOOPOB, HAXOAAIMXCA B BAIled KBap-
THDE;

3) yKamxuTe ANA KaKAoro asekrponpubopa norpebiseMyio UM MOIMI-
HOCTB, HCIIOJIBL3Y A AJISA 9TOrO nacmopT npubopa;

4) onenure norpebageMyio NpuOOPAMH MOIIHOCTH DY UX OJAHOBDEMEH-
HOM BKJIIOYEHHMH B CeTh C YUETOM TOTO, YTO BCE OHM BKJIIOYAIOTCS Tapaj-
JIeJbHO, a Hanpsa:xeHue B cetu 220 B;

5) onenuTe noTpebiAeMyI0O MOIIHOCTH IIPY OMHOBDEMEHHOM BKJIIOYEHHH
o6s3aTebHBIX TPHGOPOB (J1aMna, IINUTa, XOJOAUIBHUK, YaliHUK);

6) BHEeCHTE BCe TAHHEIE O MOIIHOCTH HAXOAAIIMXCH B KBADTHDE 3JIeKTPO-
npubopos B Tabauny 16, npeasoxkuTe, KAK MOXHO YMEHBIIUTE noTpebiie-
HUE HMH DHepPruu;

7) cpaBHHTe 9HepronoTpedIeHue JaMIOYKY HAKAJTMBAHNA U CBETOLHO -
HOM JIAMIIOYKH.

Tasiuua 16
BO3MOXXHOCTHU SHEPITOCBEPEXXEHUA

MpepnoXeHHs N0 IKOHOMHH
3NEKTPOIHEPrHM

Anekrponpubop ; Mownocts (Br)
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