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X3

*

X/
°e

X3

*

7 X/
L X X4

e 3HAaHHWE OCHOBHBIX MOHATUM, BEIYLIUX HJIEH, 3aKOHOMEPHOCTEW M 3aKOHOB, COCTABJISIOLINX
SIpO OMOJIOTMYECKOTO 00pa30BaHUs: KIETOYHAs] TEOPHS; B3aUMOCBS3b CTPOCHHS U (YHKIIHH
OpraHu3Ma; YpOBHU OpTraHU3AIMH >KUBOW MPHUPOJBI, YICHHE OO0 IBOJIIOIUH OPraHUYECKOTO
MHUpPa, MHOTOOOPA3UH U KIIACCU(PUKAIINNA OPTAaHI3MOB; SKOJIOTHYECKHIE 3aKOHOMEPHOCTH;

e yMEHHE OOOCHOBBIBATH BBHIBOJBI, MCIOJB3Yys OMOJOTHMYECKHE TEPMHUHBI, OOBSICHITH SIBICHHS
MIPUPOBL, IPUMEHATH 3HAHUS B IPAKTUYECKOU IESATEIbHOCTH.

Pacrenus
O01mee 3HAKOMCTBO € IIBETKOBBIMH PACTEHUAMH

[IBeTKOBOE pacTeHHWE W €ro OpraHbl: KOpPeHb W MOOer; cTpoeHue mobera: cTedenb, JUCTHS,
IIOYKH, IBCTOK — BHHOHSMGHGHHBIﬁ H06€I‘. HJIO,Z[BI n CCMCHa, HpI/ICHOCO6JIeHHOCTB nx K
pacrpocTpaHeHuro B mpupoje. CocTaB pacTeHHi (OpraHuYecKre i HEOPTaHNIECKUE BEIIECTBA).

KieTouHoe cTpoeHHe pacTUTEIHHOT0 OPraHU3Ma

YBenuuuTenbHbIe MPUOOPHI (JTyra, MEKPOCKOT).
Krnetka u ee ctpoeHue: 000049Ka, MUTOIIIA3MA, SAPO, TIACTHIBI, BAaKyoIH. JKU3HEACITeTbHOCTh
KJICTKH: IBUKCHUE IIUTOIIA3Mbl, IIOCTYIICHHE BEIIECTB B KIIETKY, €€ POCT U JICJICHHUE.

Kopensb

Kopenb. Bunsl xopHeii. Tumnbl kopHeBbIx cucteM. IlouBa, ee 3HaueHWe Uil KU3HU PACTCHM.
Oxpana noys.

BHuemnee u BHyTpeHHee cTpoeHHe KOpHsS. 30HBI KOpHA. Poct kopHs. OCHOBHBIE (DYHKIIMH
KOpHS: IOIVIOUICHHE BOJBl M MHHEPAIBHBIX BEIIECTB, YKPEIUICHHE pacTeHUM B mouse. JlpIxaHue
KOpHA. YnoOpenus. 3HadeHue o0OpabOTKM TOYBBI, BHeceHHs ynoOpenuil. Kopueruonber, ux
HCIIOJIb30BAHNE YEIIOBEKOM.

IToOer

[ToGer. ITouka — 3agaTrouHsblii moder, ee cTpoeHue. Pa3purue nodera U3 MOYKH.

Jlucr. Buemnee crpoenne smcta. JKunkoBaHue. JIMCThs TPOCThIE U CIIOXKHBIE.
JIucropacnonoxenue.

Oco0eHHOCTH MUKPOCKOITUYECKOTO CTPOCHHUS JIUCTA B CBA3H C €r0 (QYHKLIUAMU.

@oTtocuHTES.

Heixanue. Vicmapenue Boabl TUCThAMH. Bumonsmenenus auctheB. Jlucronaa. HeoOxoaumocTh
3aIUThI BO3yXa OT 3arpsA3HeH. O3eeHEHNE HACEIEHHBIX TYHKTOB U MIOMEIIEHUH.

Crebenn. Poct crebns B mmuny. dopmupoBaHue KpoHbl. BHyTpeHHEe CTpoeHHEe IpEeBECHOTO
crebus B cBsi3U ¢ ero ¢GyHKuusMu. Poct crebnst B TommuHy. OOpa3oBaHHE TOAMYHBIX KOJIEL.
[lepeaBuxeHne MUHEpaAIbHBIX U OPTaHUYECKHUX BELIECTB B pacTeHUU. OTI0KEHNE 3aaCHbIX BEIECTB.
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BunonsmenenHsle moberu: KOpHEBHIE, KIyOeHb, JYKOBHUIA, UX CTPOCHHE, OMOJIIOTHYECKOE U
XO35IICTBEHHOE 3HAYCHHUE.

Pa3mHokeHue pacTeHni

PazmHosxenue u ero 3HayeHue. CriocoObl pa3MHOKEHUS.

BererarnBHoe pa3mHOkeHHe. BererartuBHOe pa3sMHOXKEHHE, €ro pojb B IPUPOJE H
pPacTEeHHEBO/ICTBE.

Pa3zmuoxxenue pacrenuii ceMeHamu. [[BeTOK — BHIIOM3MEHEHHBINM MOOET. 3HAUYCHHUE IIBETKA B
pa3MHO)keHUH pacTteHud. CTpoeHHEe OKOJIOIBETHHKA, THIYMHKH, TmecTuka. CouBeTuss U HX
ouosnoruueckoe 3HadeHue. [lepekpectHoe onblIeHNE HACEKOMBIMH, BeTpoM. CaMOOIbLIEHHUE.

OmnogorBopenue. OOpazoBaHUE CEMSH U TUIOOB, NX 3HAYCHHE B MPHUPOJC U KU3HH YEIIOBEKA.
Bpen, nanocumbplii TpHpOAE MAacCOBBIM COOPOM JTHUKOPACTyIIUX pacTeHuid. OXpaHa IBETKOBBIX
pacTeHui.

Crpoenue cemsiH (Ha TpuUMepe JBYAOIbHBIX U OJHOAOJNBHBIX PACTEHM), X XUMHYECKUN
cocTaB. YClIOBUS MpopacTaHus ceMsH. JlpixaHue ceMsH. [Iutanue u poct MpopocTKOB. ATpOTEXHUKA
II0CEBA CEMSH U BBIPAIIUBAHUS PACTECHUMN.

PacTenusi u okpy:kawuias cpeaa

Pactenne — wenocTHeli opraHusM. B3auMocBsizu KI€TOK, TKaHed M opraHoB. OCHOBHbIE
IPOLECChl  KHU3HENEATENPHOCTH  PAacCTUTEJIBHOTO  OpraHm3Ma.  PactutenpHoe  cOOOIIECTBO.
Okonorndyeckue (HakTopbl HEXHMBOM M KUBOM NPHUPOJBI, CBA3aHHBIC C JESATEIBHOCTHIO UEIOBEKA.
B3anMocBs3b pacTeHnii U pakTOPOB HEKUBOUW M KMBOM MPUPOJIBI HA IPUMEPE PACTEHUN Jieca, Jiyra U
np. [Ipucnoco6eHHOCTh pacTeHH K COBMECTHOM KHM3HM B JieCy, Ha Jyry u T.1. Ponmb pactenuil B
IIPUPOJE U )KU3HU YEIOBEKa.

BnusiHue nesTenbHOCTH YEI0BEKA Ha JKUM3Hb PAcTEHUM jeca, jiyra. OxpaHa pacTeHHi, 3aluTa
Cpenbl MX OOMTaHUs, 3aKOHBI 00 OXpaHe MIPUPO/IBI.

OTtnennsl pacTeHuit

Bogopocau. CtpoeHue u Ku3HEAeSITeNbHOCTh OAHOKIETOYHBIX M MHOTOKJIETOYHBIX BOJIOPOCIIEH.
Pazmnoxxenue Bomopocneil. Hurtuatele Bomopociau. Mopckue Bogopociaud. Ponb Bomopociein B
MPUPOJIE U HAPOJHOM XO3MCTBE, X OXpaHa.

Mxu. CtpoeHne ¥ pa3MHOXKEHHE (Ha MpuMepe MecTHhIX BHUAO0B). OOpa3zoBanue Topda, ero
3HadyeHue. CpenooOpasyroliee 1 peCypcHOe 3HaUeHHEe MXOB B COO0IECTBE 00JI0TA.

[TanopoTHuku. CTpoeHHME W pPa3MHOXKEHHUE, POJIb B MPUPOAEC M KM3HM YEJIOBEKA. XBOIIIHM.
[InayHsl.

lNomocemennsie. CTpoeHne W pa3MHOKEHHE (Ha MPUMEPE COCHBI, €M WM JPYTUX XBOWHBIX).
PacnipocTpaneHne XBOMHBIX, MX 3HAa4y€HUE B IPUPOJAE, HAPOJHOM Xo3dlcTBe. PerymmpoBaHue
YUCJIIECHHOCTH XBOMHBIX. BoccTaHOBIEHNE XBOMHBIX JIECOB.

[TokpeiToceMeHHbIe  (IBETKOBBIE). OCOOEHHOCTH  CTPOCHHUS M KH3HEACATEIHbHOCTU
MOKPBITOCEMEHHBIX KaK Hauboyiee BBICOKOOPTaHM30BAaHHOW TPYMIbI PACTEHUH, MX TOCIOJACTBO Ha
3emiie. MHOTOOOpa3ue IIBETKOBBIX PACTEHUH.

Kmacc JIBymonbHble pacteHus. CeMmeicTBa: KpEeCTOLBETHBIC (KamyCTHBIC), PO3OIBETHBHIC,
0000BbBIE, TACICHOBBIC, CIIO)KHOIBETHBIC (ACTPOBBIC), MAaJIbBOBBIC, MapeBble, BUHOTPAIHBIC (B
3aBHCHUMOCTH OT MECTHBIX YCIIOBUH).

Kinacc Onnononbublie pactenus. CeMencTBa: TUIEHHbIE, 31aK1, MATIUKOBBIE.

OTnuuuTenbHble TMPU3HAKM PACTCHUN MEPEYUCIIEHHBIX CEeMEICTB, HX Ouoyiornyeckue
0COOEHHOCTH, HAPOIHO-X03sICTBEHHOE 3HAUCHHE.

Bnusinue pgesrenpHOCTH dYeloBeKa Ha BUAOBOE MHOrooOpa3ve ILBETKOBBIX PACTCHHM.
CoxpaHeHHe 1 BOCCTAHOBJIEHUE YUCIIEHHOCTH PEAKUX BUIOB IIBETKOBBIX PACTEHUM.



CenbCKOXO0351ICTBEHHbIE PACTEHUS

Baxkneiiimme cenbCKOXO3SIMICTBEHHbIE pACTeHUs (3€pHOBBIC, IJI0JOBO-STOJHBIC, OBOIIHBIE,
MacCJIMYHBIC, TEXHUYECKHUE U JIP.), OMOIOTHYECKHE OCHOBHI i TEXHOJIOTHUS MX BhIpAI[BAHUS.

[Ipoucxoxaenue KyabTypHbIX pacTteHuil. [lonstue copra. JloCcTHKEHUS HAyKHM B BBIBEICHHH
HOBBIX COPTOB PACTEHHUH.

Pa3BuTHne pacTHTEIBHOI0 MUpa

MHorooOpa3ue pacTeHuil M HX TpoHcxoxaeHue. JlokazarenbcTBa HMCTOPUYECKOTO PA3BUTHSA
pacTeHui.

OcCHOBHBIE JTanmbl B PAa3sBUTUU PACTUTENBHOIO MHUpPA: BO3HUKHOBEHHE OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~ BOAOPOCJEH; BO3HHUKHOBEHHE (DOTOCHMHTE3a; BBIXOJ pACTEHUN Ha Cylry
(mcuno¢guThl, MXHM, MAaNOPOTHUKH, TOJIOCEMEHHBIC, NMOKPHITOCEMEHHBIE). YCIIO)KHEHHE PAcTeHUil B
MIpoLIECCE UCTOPUYECKOTO pa3BUTHs. DUITOTEHETUUECKHE CBSI3U B PACTUTEIBHOM MUPE.

['ocroAcTBO MOKPHITOCEMEHHBIX B HACTOAIIEE BPEMs, UX MHOrooOpasue U pacipocTpaHeHHEe Ha
3€MHOM I1ape. Biusinne X034iCTBEHHON ESITEIbHOCTH YEI0OBEKa HAa pacTUTENbHBIN MUp. COXpaHEeHUE
OMOJIOTMYECKOTO pa3HO00pa3usi paCTeHUH.

Bakrepun. I'pnosbl. JInmaiHukn
bakrepuu

CtpoeHue M KH3HEACATENHHOCTh OaKTEepUi, WX pa3MHOXeHue. PacmpocTpaHeHue B BO3IyXe,
Imo4YBC, BOAC, JKUBBIX OpraHu3Max. Pomr B npupoac, MpPOMBINUICHHOCTH, MCAUIUHC, CCIbCKOM
xo3s1cTBe. bonesHeTBopHbIe OakTepuu 1 60pHOA ¢ HUMH.

I'pudbl. JInmaiHuku

OOmas xapakrepuctuka rpu6os. llnsnoynsie rpudbl, UX cTpoeHue, nuranue. CumoO1o3 rpudoB
¢ pactenusmu. Creno00HbBIE U si10BUTHIC TPUOBL. [IpaBuia coopa rpuboB u ux oxpana. [Ipodunakruka
OTpaBlCHUs SIOBUTHIMH TpuOamu. IlnecHeBbie rpuObl. IleHMIMIUI, €ro WCHIONb30BaHUE TS
MOJTy4eHUs1 aHTUOMOTHKOB. Jlpoxoku. ['puObI-mapa3uThl, BBI3BIBAIONIME OOJIE3HH pacTeHuil. Porb
rpuOOB B IPUPOJIE U XO3STHCTBE.

Crpoenue numaitHuka. CuMOuo3 rpuba u Bomopociu. I[luranme. Pasmuoxenue. Pomb
JUIIANHUKA B IIPUPOJE.

JKuBoTHBIE
O01mme cBeIeHUS 0 ;KUBOTHOM MHpe

MHuoroo6pasue XuUBOTHOTO Mupa. OCHOBHBIE OTIWYMS >KMBOTHBIX OT PACTEHUH, YEpThl HX
cxoqcTBa. CucTeMaTUKA KUBOTHBIX.

O}:[HOKJIBTO‘!HLIG KaK HauOoJ1ee NPUMUTUBHBIC U IPEBHUE )KUBOTHbIC

OO6bikHOBeHHass ameba. OCOOEHHOCTH CTPOEHHUS KIETKH OJHOKJIETOuHOro opranusma. Cpena
obutanus. [lepensmxkenue. [luranue. /[pixanue. Beinenenne. Pazmuoxenne. OO6pazoBaHue IUCTHI.

MHoroo6pasue OJHOKJIETOYHBIX >KMBOTHBIX: 3€JIeHasl 3BIJI€Ha, OCOOCHHOCTH €€ CTPOCHUS U
nuTaHus, HHQy30pusa-TyQenpka, MaJsIpuiHBINA apa3uT, MOPCKUE MpocTeiime. Pa3apaxuMocTs.

3HaueHue OJJHOKJIETOUHBIX KUBOTHBIX B IIPUPOJIE, )KU3HU deroBeka. OO0Iiast XxapakTepucTHKa.



Tun MHOrokJ/JeToYHbI€e ;KUBOTHBIE

[IpecnoBomnas ruapa. Cpega oOutanusi. BHemHee W BHyTpeHHee cTpoeHue. JlydeBas
cumMetpusi. JIBycnoiiHocTh. CTpoeHHE KIETKM MHOTOKJIETOYHOTO JKMBOTHOro. Crenuanu3anus
KJIeToK. Tumbsl KJIeTOK U UX (PyHKUMH, MPOLECCH Ku3HenesTenbHocTu. HepBHast cucrema. Peduiekc.
Perenepanus. Pasmuoxenue.

MHuoroo6pasue KUIIEYHOMOJIOCTHBIX (KOPAJIJIOBBIE MOJIHUIIBI M METY3bl), UX 3HAYCHHE.

OOm1ast xapaKTepUCTHKA THUTIA.

Tun Ilnockue uepBu, mx MHOTooOpasmwe. benas mimaHapuss — CBOOOAHOKWBYIIUHN TIJIOCKUN
4yepBb. JIBycTopoHHss cummeTpus. OCOOEHHOCTH CTPOCHUS M TPOIECCOB KUZHEACATEIbHOCTH
MEYOHOYHOTO COCAIBIIMKA U JAPYTUX YepBEH-TIapa3uToB, Mephl O0OphOBI. OOImas XapakTepHCTHKA
THUIIA.

Tun Kpyrnsie uyepBu. YUenoBeweckass ackapuja M OCTpUIla — TApa3UThl 4yeloBeka. Mepsl
MpEeAYNPERKACHUS OT 3aPAKEHUS] ACKOPHUO30M.

Tun Konpuarele yepBu, ux MHOTOOOpaszue. J{0k1eBoil 4epBb, €ro cpeaa OOMTaHUs, BHEITHEE
CTpO€HHUE, TNepelBHKeHHe. TKaHW, OpraHbl, CHUCTeMbl OpraHoB. [Ipoiecchl >XH3HENEATETLHOCTH.
Perenepanus. Pasmuoxxenne. Poib 10KIeBBIX yepBeil B TOYBOOOPA30BAHUM.

OOm1ast xapaKTepUCTHKA THUTIA.

Tun Mommocku. be3syOka. Cpena oOuTaHusl, OCOOCHHOCTH BHEIIHErO CTPOCHUS, MUTaHUS,
JBIXaHUS, PA3MHOKCHHUS.

MHoroo6pa3ue MOJUTIOCKOB (OOJBINION MPYAOBHK, BUHOTPAJHAS YIUTKA, CIWU3HH, YCTpPHIIA,
MUIMS), UX 3HAYE€HUE B TIPUPO/IE, )KU3HH YEIIOBEKA.

OO6mrast XxapakTepruCTHUKA THIIA.

Tun Yinenucronorue

Kmacc  PakooGpasubie. Cpema obOutaHust pakooOpasHbix. (OCOOEHHOCTH  CTPOCHHS,
KHU3HEeATSNbHOCTH; pa3MHOXEHHUE, MHOT000pasne pakooOpa3Hbix. OO0Ias XxapakTeprucTUKa Kiacca.

Kiace ITaykooOpa3ubie. OCOOEHHOCTH BHEIIHETO CTPOCHUS, MUTAHUA, JIbIXaHUS, MOBEICHUS
nayka B CBSI3U C )KM3HBIO Ha cyiie. O01as xapakTepucTHKa Kiacca.

Knemu. Buemnee crpoenue. Kieumw — BpeauTeny KyabTYpHBIX PAaCTeHUH U Mepbl OOPHOBI €
HuMmu. [lapazutnyeckue Kiemuy — BO30YAUTENN U MEPEHOCUYUKH OMAacHBIX Oojie3Hel. Mephl 3alluTh
ot kiemnei. Obmas xapakTepuCcTHKa Kiacca.

Kimacc Hacexkompie. OCOOEHHOCTH CTPOEHUS, MPOIECCOB >KU3HEACATEIHHOCTH HACEKOMBIX Ha
npuMepe xxyka. PasmMHoxenue. TUnel pa3BUTHS HACEKOMBIX.

OcHOBHBIE OTPSABI HACEKOMBIX.

Yemryekpbuible. YepTbl MPHUCIOCOOJEHHOCTH K Cpele OOMTaHUS BO BHEIIHEM CTPOCHHH,
pasMHOKeHHE U pa3BuTHe 6a0odek. TyToBelil menkonpsa. [1leakoBoaCTBO.

JIBykpbuible. KoMHaTHAs MyXa — MEpeHOCUYMK BO30yIUTENeH OmacHbIX 3a00JeBaHUN YeIoBeKa
1 MepbI OOPHOBI C HEM.

Ilepennonuarokpelisle. MenoHocHass muena. CocTaB M JKHM3Hb MUEIMHOM CEMBHU: TaHIbl IMMUEl,
3UMOBKa. VIHCTMHKTBI — OCHOBa MOBeAECHUsS HacekoMbIX. [IuenoBoacTBo. OOIIas XapakTepUCTHKa
KJiacca.

MHoroo6pa3ue HaceKOMBIX (KOJIOPAJACKUN KYK, MypaBbH, HAC3JHUKH), UX POJb B TPUPOJIE;
MPAaKTUYECKOE U OICTeTHYecKoe 3HayeHue. buonormyeckuii crnocod OOpbOBI C HACEKOMBIMH —
BPEAUTEISIMU  CEITbCKOXO3SIMCTBEHHBIX KYJIBTYp W €ro pojib B COXpaHeHuu ypoxas. OxpaHa
HACEKOMBIX.

OO6m1ast XxapakTepruCTHUKA THIIA.

Tun Xopaosbie

Jlanuernuk. Cpena obutanus. OCOOEHHOCTH CTPOCHUS JIAHIICTHUKA KaK HU3IIET0 XOPIOBOTO.
OOm1ast xapaKTepUCTHKA THUIIA.



Knacc Ppi6pl. Cpema oOutanusi pei6. OCOOCHHOCTH BHEIIHETO CTPOCHHUS, CKeJeTra M
MyckynaTypsl. [lonocts Tena. OCOOEHHOCTH CTPOCHUSI CHCTEM BHYTPEHHHX OpPraHOB B CBSI3U C MX
¢ynkuusamu. O6meH BemiectB. HepBHast cuctema u opransl 4yBcTB. Peduekcrl. [loBenenue.

Pa3zmuoxxenue, Hepect u paspuTHe. 3a00Ta 0 mOoTOMCTBE. [IprcnocoOneHHOCTh PBIO K cpene
obutanus. Murparmu. MHoroo6pasue poi0 (OTpsIbl: cenbaeoOpasHble, KHCTENnephle U JIp. ).

XossiicTBeHHOE 3HadeHue pbi0. VIckyccTBeHHOE pa3BeneHue poiO, mpyaoBocTBo. OxpaHa poIo.
OO01mas xapakTepucTHKa Kiacca.

Kimacc 3emuoBognsbie. Jlsrymka. OCOOCHHOCTH CTPOCHHS, NEPEABIXKCHHUS B CBSI3H CO CPEIOM
obutanusi. HepBHas cucrema u opranbl 4yBCTB. Pa3MHOKEHHE U pa3BUTHE.

MHoroo6pa3ue 3eMHOBOJIHBIX (OTPSAIOBI: XBOCTAaThle, OECXBOCTHIE), WX MPOHUCXOXKJICHHE,
3HAQUYECHHE U OXPaHA.

OO6mrast xapakTepucTHKa Kiacca.

Knacc IIpecmbikatommecs. SAmepuna. Cpena oOutaHus, OCOOCHHOCTH CTPOSHHS, Pa3MHOXKEHHUS,
MOBE/ICHUS B CBS3M C KU3HBIO Ha cyiue. Perenepanus.

MHoroo6pa3ue COBPEMEHHBIX  MPECMBIKAOIUXCS  (OTPSANbI:  Yellyiddarble, dYepernaxw,
KPOKOJWJIBbI), UX MpaKTUYecKoe 3HaueHue u oxpana. [Ipoucxoxnenue npecmbikaromuxcs. [IpeBHue
MIPECMBIKAIOIIUECS: TUHO3aBPHI, 3BEPO3yObIE SAIIEPHI.

OO6mrast xapakTepucTHKa Kiacca.

Knacc Iltunpsl. Buemnee crpoenue, ckener, Myckyiarypa. OCOOEHHOCTH BHYTPEHHETO
CTpOEHHs, 0OMEHa BEILIECTB MTHULIbI, CBI3aHHBIE C MOJIETOM. Y CJIO)KHEHHE HEPBHOM CHCTEMBI, OPIaHOB
YYBCTB; [TOBEJICHUE TITHLI.

[Tpoucxoxaenue ntuil. PazMaoxxenue u pazpurue. 3a60Ta 0 MIOTOMCTBE.

[TpucocoONEeHHOCT, MNTUI[ K CE30HHBIM SIBICHUSM TPUPOILI (THE3JOBAHHWE, KOYEBKH,
TIepeNeThl).

[ITuier mapkoB, JIYroB, MOJIEH, JIeCOB, O0JIO0T, TOOEPEKUH, BOJJOEMOB, CTEIICH, TyCTHIHB, XUIITHBIC
T TULIBL.

Ponp ntuir B mpupose W KW3HU YENIOBEKAa, CUCTEMa MEpONpHATHH 1Mo oxpaHe mruil. OOmas
XapakTEepPUCTHKA KJlacca.

[ItuneBonactso. [IporcxoxaeHne TOMaIIHUX MTUL, KX TOPOJIBI.

Knacc Munekonuratonme. OcoOEHHOCTH BHEIIHETO CTPOEHHS, CKeJleTa, MYCKYJIaTyphl,
BHYTPEHHEI0 CTpOEHUs, OOMEHa BEIIECTB MJIEKOMUTAIONIET0. YCJIOKHEHHE HEPBHON CHCTEMBI,
OpraHoOB YYBCTB, NOBe/ieHUs. Pa3MHOXXeHUE U pa3BUTHE, 3a00Ta O TOTOMCTBE.

[Ipoucxoxaenue miekonutaronux. [lepsozsepu. Cymuarsie.

Otpsiapl mnaneHTapHbix. Hacekomosiiable U pyKokpbuibie. I 'pbI3yHbl. 3aiiiieoOpasHble. XUIIHBIC.
Jlactonorue u kuroobpazusie. KonpitHeie. [Ipumartsr.

Poinp MilekonuTaOMMX B MPUPOJE U KU3HU denoBeka. CoxpaHeHrne MHOTrooOpa3usi BUIOB IyTEM
PEryIUPOBaHMS UX YUCICHHOCTH, 3aIIUTHI SKOCUCTEM KaK CpeJlbl OOMTaHUS MJIICKOTHUTAIOIINX.

CenbCKOXO03sIMICTBEHHBIE KUBOTHBIE KJlacca MileKoNuTaromux. KpymHblil poraTelii CKOT, OBIIbBI,
CBUHBH, Jomaau. [IporcxoxaeHne JOMaNIHUX >KUBOTHBIX. CoaepikaHue, KOPMICHHE U Pa3BEICHHUE.
OO01mas xapakTepucTHKa Kiacca.

DBoIONUS KUBOTHOrO MHpa. Jloka3zaTenbcTBa HMCTOPUYECKOIO Pa3BUTHS KUBOTHOTO MHpA:
CpaBHUTEIbHO-aHATOMHYECKHE, IMOPHOIOTUYECKHE, TTAJICOHTOJIOTHUECKHE.

Y. JlapBuH O MNpUYMHAX D3BOJIOLNUU >KUBOTHOrO Mmupa. [IpoucxoxkiaeHue OIHOKIETOYHBIX.
IIponcxoxaeHre MHOTIOKJIETOUHBIX. Y CJIOXKHEHHE CTPOCHMSI M KU3HEIESITEIbHOCTH MO3BOHOYHBIX
KUBOTHBIX B [TPOLIECCE UCTOPUUECKOTO Pa3BUTHS )KUBOTHOTO MUpa. POACTBO yenoBeka ¢ JKUBOTHBIMH.

IIpupoanbie cooduecTBa

Cpena oburtanus opranu3MoB. OCHOBHBIE SKOJOTHMYecKHE (DAKTOPBI Cpellbl, WX BIMSHHUE Ha
pactenus u KUBOTHBIX. [IpupoaHbie coobiecTBa (Ha mpumepe Jieca, JIyra, Bojgoema). Poib pacteHuid,
YKUBOTHBIX, TPUOOB 1 OAaKTEPHil B IPUPOTHOM cooOIIecTBe. B3anMoCBsI31 B TPUPOTHOM COOOIIECTBE.
Ilenu nuTanus.

3HaueHue MPUPOAHBIX COOOIIECTB B KU3HU UelIOBeKa. BiusHUE NesATeNbHOCTH 4YeJoBeKa Ha
MIPUPOIHBIE COOOIIECTBA, UX OXPaHa.



Yesi0BeK U €ro 310poBbe

OO6mmii 0030p oOpraHu3Ma dYeJOBEKa. 3HAYEHWE 3HAHUU O CTPOEHUH, >KU3HEACITCIBHOCTH
OpraHu3Ma 4ejOoBeKa U TUTHEHE JJIs OXPaHbl €ro 30poBbs. UelloBek U OKkpyxkarolias cpeja.

Crpoenue kieTkd (LUTOILIA3Ma, SAPO, PHOOCOMBI, MUTOXOHIpHH, MeMOpaHa). OCHOBHBIC
MPOLIECCHI KUZHEACITEIIbHOCTU KIETKHU (TUTaHue, AbIXxaHue, aeneHue). Kpatkue cBegeHUsl O CTpOECHUU
n QYHKIUSIX OCHOBHBbIX TKaHeil. Pednexcel. HepBHas u rymopanbHas peryisuusi AesTebHOCTH
opranusma. Opranusm — enHoe 1enoe. Opranbl U CUCTEMbI OPTaHOB.

OnopHo-ABUTaTENbHAS CUCTEMA. 3HAYEHHUE OMOPHO-ABUTATEIbHON cHCcTeMbl. CKeNeT 4enoBeKa,
CXOJICTBO CKEJIETOB YeJIOBEKa M KUBOTHBIX. OCOOCHHOCTH CKeJIeTa YelOBeKa, CBSI3aHHBIC C TPYAOBOU
JEATEeIIbHOCTBIO W TPSAMOXOXKAeHUEeM. Tumnbl coenuHeHus kocte. CocraB, CTPOCHHE U CBOWCTBA
KocTel, poct kocteld. [lepBast momorp npu ymubax, pacTsSKeHUH CBSI30K, BEIBHXaX, IIEPEIIOMaXx.

Mprmmpl, ux GyHkud. OCHOBHBIE TPYIIIBI MBI Tena YenoBeka. Paborta meii. CtaTudeckas
U IWHAMHAYECKas Harpy3Ku. BiausHue putMa v Harpy3ku Ha paboTy MBIIIII.

KpoBp u kpoBooOparienue. BHyTpeHHssi cpeaa opraHu3Ma (KpoBb, MEKKIJIETOYHAS JKUIKOCTD,
muMmda) U ee OTHOCUTEIILHOE IMOCTOSHCTBO. 3HAu€HUE KPOBU M KpoBooOpamieHus. CocTaB KpOBH.
[Inazma kpoBu. CBepThIBaHHE KpPOBM KaK 3allUTHas peakuust opranusma. CTpoeHue W (PyHKIHH
SPUTPOLMTOB M JeWKonuToB. MmMmyHuter. Poms WM.M. MeunukoBa B co3gaHuM y4yeHUs 00
nMmmyHutere. Mubekmonnsie 3aboneBanus u O0oprba ¢ Humu. [IpegynpeauTenbHbIe MPUBUBKHU.
[Tpopunakruka BUY-undexkunn u 3aboneBanus CIIMdom. I'pynmer kpoBu. IlepenuBanue KpoBH.
JloHOpCTBO.

Opranbl KpoBOOOpaIeHHs: CepAlle W COCyIbl (apTepuu, Kamwuisipbl, BeHbl). Cepaue, ero
cTpoeHue u pabora. Bospmolt m Mamelii Kpyru KpoBooOparmieHus, iaumdbooOpamieHue. J[BrkeHue
KpoBu 110 cocynaM. KpossiHoe naBnenue. HepBHast u ryMopainbHast peryisius AesTeNbHOCTH cepala u
cocynoB. [IpenympexnaeHue cepAeYHO-COCYIUCTHIX  3aboneBanuid. [lepBas momomp  Tpu
KpOBOTEUCHHIX. BpeHOE BIIMsSHUE KYPEHUS U YIIOTPEOICHHSI aTKOTOJISI Ha CEPIIIIE M COCY/IBI.

Jpixanue. 3Havuenue npixanus. CTpoeHne u QyHKIIMU OPTaHOB JIBIXaHMUS.

l'onocoBoii anmapat. ['a3000MeH B Jerkux u TKaHsAX. JlpixarenbHbie NBUKEHUS. JKu3HEeHHas
€MKOCTh Jerkux. HepBHas u rymopanbHas perymsuus AbixaHus. VICKyCCTBEHHOE JbIXaHUE.
WNudeknronnsie 0oNie3HU, TEpearorecs depe3 BO3AYyX, MPEAYNPEkKIACHHE BO3MYIIHO-KaelbHBIX
WH(EKINN, THTUEHUYECKUN PEXUM BO BpeMs Oosie3Hu. [ uruena opraHoB npixanusi. Bpeqnoe BiausiHue
KypEHHUsI Ha oprasbl AbIxaHusd. OxpaHa OKpy’Karolel BO3yLIIHONW CpeIbl.

IInmeBapenue

3HaueHue nueBapeHns. [IntarensHple BemecTBa U MUIIEBbIE MPOAYKTHL. CTpoeHne u GpyHKINU
opraHoB nuuieBapeHus. 3yObl, npodunakTrka Ooneszneit 3yoos. [lumeBapurenbHble GEpPMEHTH U UX
3Hauenne. Ponp W.II. IlaBmoBa B wu3yueHunm QyHKIui opraHoB mnwuieBapeHus. [ledeHp u
MOJUKENYZI0YHAs Kene3a, MX poJib B THIIeBapeHuH. BcaceiBanue. Perymsmmst mporeccoB
numeBapeHns. [ nrueHnyeckne yciaoBus HOPMAIbHOTO nHIeBapeHus. [IpenynpexieHne ruCTHBIX U
KETyJOUHO-KUIICYHBIX 3a00JIeBaHM, MUIIEBbIX OTPABICHUH, IepBasi J0BpayeOHasi HOMOIb IPU HUX.
Bnusnue kypeHus u ynoTpeOieHus alnKkoroiis Ha IMHUIIeBapeHue.

OO0MeH BeliecTB M YJHepruu. Boigesenue

OO6mrast xapakTepucTHKa OOMEHa BEIIeCTB M dHepruu. [lnacTudeckuii oOMeEH, SHEPreTHIEeCKUui
OOMEH W HX B3aMMOCBS3b. 3HAYCHHE ISl OpraHu3Ma OENKOB, JKUPOB M YIJIEBOJOB, BOIBI U
MUHEpaJIbHBIX CoOJiel. BiusHue ajKoroisi U TOKCHYECKUX BerecTB. Butamuubl. X ponbs B oOMeHe
BCIIICCTB. OCHOBHBIE THITIOBUTAMHUHO3EI. FI/IHepBI/ITaMI/IHO3BI.

CrocoObl cOXpaHEHHs BUTAaMHHOB B MHILIEBbIX NpoaykTax. Hopmel mutanus. PanumonanbHOe
nuTanue. PexxuM uTaHus MIKOJILHUKOB.

Opranbl MOYEBBLACTUTENBHON CUCTEMBI, UX (YHKIINH, MpoduiakTuka 3a001eBaHUH.



Koxa

Crtpoenue u GyHKIIUU KOXH. POJIb KOXKHU B TEIUIOPETYIAIMU. 3aKaJliBaHUE opraHu3ma. [ uruena
KOXKM, THTMEHHYECKHe TpeboBaHMs K oaexnae u oOyBu. llpoduimaktuka W mepBas MOMOUIb HpU
TEIJIOBOM M COJTHEYHBIX yJapax, 0’Korax U 00OMOPOXKEHHUSX, SJIEKTPOLIOKE.

7Kese3pl BHyTpeHHeH ceKpennu

3HayeHHe KeJe3 BHYTPEHHEH CeKpeLnu sl pocTa, Pa3sBUTHS U PErYIALUU GYHKIUN OpraHu3Ma.
I'opMoHBL. Posib 1IOJIOBBIX Kene3 B pa3BUTUM opranusMa. [lomoBoe co3peBaHue. I'mrueHa roHOMmM U
JEBYLIKH.

HepsHasi cucrema. Opranbl 4yBcTB. BoIiciiasi HepBHAasI 1eSITEJIbHOCTh

3HaueHue HEPBHOW CHCTEMBI B PETYJISAIUU U COTTIACOBAHHOCTH (YHKIIUN OpraHu3Ma 4elIOBeKa U
B3aMMOCBS3U OpraHu3Ma co cpenoil. LlentpanbHas u nepudepuyeckas HepBHas cucrema. CTpoeHue u
(YHKIIMU CIUHHOTO MO3Ta U OTIEJOB TOJIOBHOTO MO3ra. Poyib BereTaTUBHOW HEPBHON CHUCTEMBI B
perynsauuu paboThl BHYTPEHHUX OPTraHOB.

Kopa 6onpumx noxymapuii. Opranbsl 4yBCTB, UX 3HaueHHe. AHanu3aTopbsl. CTpoenue, QyHKINH,
TUTYEHa.

besycnoBuble U ycnoBHBIE pedieKChl. buomornyeckoe 3HaueHUE 00pa30BaHUS U TOPMOKEHUS
yCIOBHBIX peduiekcoB. OCOOCHHOCTH BBICIICH HEPBHOM NIEATEILHOCTH YeloBeKa. Peub W MBITIUICHHE.
Cosznanue xak pynknus mo3ra. CornpanbHast 00yCIOBICHHOCTh TTOBEICHHUS Y€TIOBEKA.

Ponp .M. CeuenoBa u W.I1. [1aBnoBa B co31aHUM YU€HUS O BbICIIECH HEPBHOM JAEATEIBHOCTH.

Con, ero 3HayeHue U rUrueHa. M3smenenue paboTOCIIOCOOHOCTH B TPYIOBOM Iporiiecce. Pexxum
JIHS IIKOJILHUKOB. BpeqHoe BIusiHuE HUKOTHHA, aJIKOTOJISl 1 HAPKOTHUKOB HA HEPBHYIO CUCTEMY.

Cucrema OpraHoB pa3MHOXKEHUS.

Omo10TBOpEeHNE U BHYTPpUYTpoOHOE pasBuTHe. Poxknaenne pedbenka. Poct u pazputue pedOeHKa.
['uruena rpyaHbIX aereil. BpemHoe BIusHUE alKOTOMsl, HHIKOTHHA U IPYTUX (DAKTOPOB HAa TOTOMCTBO.

O01mas onogorus

3HaueHue OMOJIOrMYECKONl HAayKd IJI CEJNbCKOTO XO3SHCTBA, MPOMBIIIJIEHHOCTH, MEIUIUHBL,
TUTHUEHBI, OXpaHbl npupoAbl. OOIHe OMOTOTHIECKUE 3aKOHOMEPHOCTH. Y POBHH OpPTaHHU3AINH KUBOU
MIPUPOJIBI: KJIETOYHBIN, OPTaHU3MEHHBIN, BUIOBOM, OMOIIEHOTHYECKUH, OnochepHBIii.

OCHOBBI LIUTOJIOTHH.

OcHoBHbIE TONOXEHHUS KiIeTouHOM Teopuu. Kiietka — cTpykTypHas U (yHKIUOHAIbHAsS
enunuIa xkuBoro. CTpoeHrne U QyHKIHH s1pa, 000JIOYKH, IUTOIIIA3MBI M €€ OCHOBHBIX OPTaHOHUIOB.
OCc00EHHOCTH CTPOCHHMS KJIETOK ITPOKAPHUOT, IYKAPHUOT, aBTOTPO(DOB U reTepoTpodoB.

ConepxkaHre XUMHUYECKUX 3JIEMEHTOB B KJIeTKe. Boga U apyrue HeopraHmueckue BelecTBa, Uux
poiib B KHU3HEAESITENbHOCTH KJIETKH. OpraHudeckue BelIecTBa: YIJIEBOJbI, JIUMUIbL, OENKH,
HYKJIEMHOBBbIE KHCIOTH, AT®, ux ponb B kieTke. DepMEHTBI, UX POJIb B PETYJSAIUU TPOIECCOB
xu3HenearenbHocTu. Camoynsoenue JITHK.

OOMeH BemeCTB H MPEBpallleHue DJHEPrHH — OCHOBA JKU3HEACSITEIbHOCTH KIICTKU.
DHepreTUIecKuii 0OMEH B KJIETKE U ero cymHocTh. 3HaueHne AT® B sHepreTHieckomM oOMEHe.

[Mnactuueckuit oOMeH. otocuuTe3. buocunres 6enkoB. ['eH u ero pons B 6uocuHTe3e. Kon
JAHK. Peakuiuu MaTpuyHOTO CUHTE3A.

Bupycsl, 0cOOEHHOCTH UX CTpOeHM U ku3HeaearenbHoctu, BUY-undexuus, CITA/I.

PasmHo:xeHHE U HHIUBUAYAJbHOC Pa3BUTHE OPraHu3MoB
HCHCHI/IC KJIICTKH — OCHOBAa PAa3sMHOXCHUA W HWHIAUWBHUAYAJIBHOI'O PpPa3BUTHA OpPIraHU3MOB.

[ToarotroBka KJIETKH K ACTICHUIO. XPOMOCOMBI, WX TaIJIOUTHBIA U JUIUIOMIHBIN HAOOp, MOCTOSHCTBO
yucia u popMmel. [leneHue KIeTKH U ero 3HaYeHHe.



[TomoBoe u Oecmonoe pa3MHOXKeHUE opraHu3MoB. llonmoBele kieTku. Meilio3. PasBurtue
SIMIEKJIETOK U CIIepMaTo30ua0B. OIII0g0TBOPEHUE.

PazButue 3aponsima (Ha npumepe >KuUBOTHBIX). IloctamOpuoHanmsHOe pasButue. Bpennoe
BIIMSIHME AJIKOTOJII U HUKOTHHA HA Pa3BUTHE OpraHU3Ma YeI0BEKa.

OcCHOBBI reHeTUKH

'eneTnka — Hayka O HACIEACTBEHHOCTH U WU3MEHUMBOCTU OpraHU3MOB. OCHOBHBIE METOMbI
reHeTUKU. MOHO- ¥ TUTrHOpHAHOE CKpeluBaHue. AHAIU3 TOTOMCTBA.

3aKoHbl HACIEACTBEHHOCTH, ycTaHOBieHHble ['. Mennenem. JlIoOMHMHAHTHBIE U PELIECCUBHBIC
Mpu3HaKd. AJutenbHble TeHbl. DeHotun u reHotun. ['omo3urora u rereposurora. EamHOOOpasme
IIEPBOTO MTOKOJICHUS.

[IpoMexxyTOUHBIN XapaKTep HAcleIOBaHUA. 3aKOH paclIeieHus MpU3HaKoB. CTaTUCTUYECKHI
XapakTep sBIEHUHN pacieruieHus. [[uTonornyeckre OCHOBBI €IMHOOOpA3usi MEPBOTO IMOKOJICHUS U
pacuieruieHus] MPU3HAKOB BO BTOPOM IIOKO-JICHMHM. 3aKOH HE3aBUCUMOIO HACJIEOBAaHUS U €ro
LIUTOJIOTUYECKUE OCHOBBI.

Cuennennoe Hacnenoanue. Hapymenue cuemienus. [lepekpect XpoMocoM.

['eHoTHIT KaK LIEJIOCTHAS MCTOPUYECKHU CIIOKUBIIASCA cUCTEMA. |'eHeTHKa rnoja. XpoMOCOMHAs
TEOPHS HACJIEICTBEHHOCTH.

3HaueHWEe TEHETUKH JUII MEOUIMHBI U 3[ApaBoOXpaHeHus. BpenHoe BIMsSHUE HHUKOTHHA,
AJIKOTOJIS1 1 HAPKOTHKOB Ha HACJIEICTBEHHOCTh YEJIOBEKA.

Ponb reHotuna u ycnoBuil BHemHeH cpensl B (opMupoBaHuM (GeHoTuna. MoaudukamoHHas
n3MeHYMBOCTh. Hopma  peaknmm. CTaTUCTHYECKHME  3aKOHOMEPHOCTH  MOAM(UKAIIMOHHON
W3MEHYUBOCTH.

Myrtainuu, UX NpUYUHBL. 3aKOH TOMOJOTMYECKHX pSAJOB B HACIEACTBEHHON W3MEHYMBOCTH,
copmynupoBanHbeii H.W. BaBumoBbiM. DKClEpUMEHTAIBHOE MOJY4YeHHE MyTauuid. MyTanuu Kak
MaTepuana Jjs HCKYCCTBEHHOIO UM €CTECTBEHHOro oTOopa. 3arps3HeHHe MPUPOAHON Cpelbl
MyTareHamH M ero MoCiIeICTBHUS.

I'enetnka w Tteopust HBomoruu. [eHetnka mnonynsnuid. PDOPMBI €CTECTBEHHOTO OTOOpaA:
JIBUKYIIAN U CTAOWITN3HPYIOIIHN.

OCHOBBI CeJIeKINA

H./. BaBuiioB 0 npoUCX0XKIAECHUH KYJIbTYPHBIX PACTEHUM.

OCHOBHBIE METO/BI CEJCKIMH: THOPUAM3ALUS M UCKYCCTBEHHBIH 0TOOp. Ponb ecTecTBeHHOTro
otOOpa B CEJICKITNH.

Cenexuuss pacteHuil. CaMOONBUIEHHME MEPEKPECTHOONBUIAEMBIX pacTeHuil. I'ereposuc.
[Tonumnnouaus u oTAaNeHHas THOPUIU3ALINA.

Cenexuusi JKMBOTHBIX. THIBI CKpelMBaHWA M METOJbl pa3BeAcHUs. MeTton aHanmsza
HACJEACTBEHHBIX XO35AWCTBEHHO-LIEHHBIX IPU3HAKOB Yy JKMBOTHBIX-IpOM3BoAuTENe. OTnaneHHas
rHOpUIN3AIHST JOMAIIHUX KUBOTHBIX.

buorexHonoruss M ee OCHOBHBIE HAIPaBJICHUS: MHUKPOOMOJOTHYECKUI CHHTE3, TE€HHas U
KJICTOYHAsl MH)KEHEepusl. 3HaueHHe OMOTEXHOJIOTHH IS CENICKLIUH.

JBOJIOLHOHHOE YYeHHE

JlonapBUHCKUE MPEACTaBIECHUS 00 3BOJIOLUHN KUBOW IPUPOJIBI.

OcHOBHBIE MOJIOKEHUSI 3BOTIONMOHHOrO yueHus Y. JlapBuHa. 3HaueHUE TEOPUU IBOJIIOIUU ISt
pPa3BUTHUS €CTECTBO3HAHMSL.

Bun. Kpurepuu Buna. [lonynsiuus — enuHuIa BUAAQ U SBOJTIOLNH.

JIBukymive Ccuiibl  3BOJIOUMU. Benymas poib  e€CTECTBEHHOIO OTOOpa B ABOJIOLMH.
BosnukHOBeHHE mprcnoco0nennii. OTHOCUTENBHBIN XapaKTep MPUCTIOCOOICHHOCTH.

HckyccTBeHHBIE OTOOpP M HACIEACTBEHHAas WM3MEHUMBOCTh — OCHOBA BBIBEACHHUS IOPOJ
JIOMAIIIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUM.

MuxkposBomtorusa. Bugoodpazoanue. CoBpeMeHHBIC MPECTABICHUS.



Pe3ynpTaThl 3BOJIIOLNN: TPUCTIOCOOIEHHOCTh OPraHU3MOB, MHOT000pa3ne BUI0B.

['maBHBIC HampaBlieHHs PBOJIONUH: apoMopdo3, uaeoaaanTamnus. buomornyeckuii mporpecc u
perpecc. COOTHOIIEHMsS pPA3NIMUYHBIX HANpaBlIeHUH HBoMOLMU. (OCHOBHBIE 3aKOHOMEPHOCTH
3BOJIIOLMHU. Pe3ynpTaThl 3BOIIOLIH.

Bo3HHUKHOBEHME U pa3BUTHE KU3HU Ha 3eMII€.

Kpartkas uctopust pa3BUTHS OpraHUYECKOIO MUpA.

IIpoucxoxaeHue U pa3BUTHE YellOBEKa. J[peBHenne, JpeBHUE, JIFOAU COBPEMEHHOIO THUIIA.

Y. JlapBUH 0 TPOUCXOKICHUH YEJIOBEKA.

CoumanbHble u  Ouojoruyeckue (GakTopbl aHTpomoreHesa. Benymias poib  3aKOHOB
0OIIECTBEHHOM KU3HU B COI[HAIIBHOM IPOTPECCe YEIOBEYECTBA.

YenoBeueckue pachl, UX IPOUCXOXKIECHNUE U €IUHCTBO.

OCHOBBI YKOJIOTHH

[Ipeamer W 3amaunM SKOJOTHH. ODKOJOTHUYECKHE (HaKTOphl: aOMOTHYECKHE, OMOTHYECKHE,
AHTPONOT€HHBIN, UX KOMIUIEKCHOE BO3JEHCTBUE HA OPTaHU3M.

®dotonepuoansm. Cpepl )KU3HA. IKOJIOTMYECKasi HUIIA.

Bun, ero sxonormueckast xapakrepuctuka. [lomynsius, U3BMEeHEHUE €€ YHCIEHHOCTH, CIIOCOOBI
peryIupoBaHMs YUCICHHOCTH. PalinoHaibHOE HCIIOIb30BaHUE BUJIOB, COXPaHEHHE UX pasHOOOpa3usl.

buoreornieno3. Pazsutue momynsiuii B OMOreoneHo3e u UxX B3auMOocCBsi3u. Lleny muranus.

OcHoBbI yueHus 0 Ouocepe
buocdepa. B.M. Bepnanckuii o Bo3HukHOBeHMH Ouocdepsl. ['panuma 6uocdepsl. bruomacca

MOBEPXHOCTU Cymu, MHpPOBOro okeaHa, mouBbl. JKuBoe BemecTBo U ero (ynkuuu. KpyroBopor
BEIIIECTB U MpeBpaleHue 3Hepruu B ouocdepe. Hoocdepa.
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