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2022 rox

IInanupyemble pe3y/ibTaThbl H3yYeHUs] Y4eOHOT0 NpeaMeTa Onosorus 9 kiaace

B pesynbpraTe ocBoeHus Kypca Ouosiornu 9 kiacca yvaimmecs JOJDKHBI OBJAJETh
CIEYIOIIUMU 3HAHUSMH, YMEHUSIMHU U HAaBbIKAMHU.
Jluunocmubim — pe3yibmamom  usyyeHusi npeomema  AGAAemcsa  opmuposaHue
CeOVIOWUX YMEHUL U Ka4ecms:

e Ppa3BUTHUE MHTEIUIEKTYAJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e BOCIHUTaHME OEpeX)HOro OTHOIIEHHs K mpupone, (GopMupoBaHUE
HKOJIOTHYECKOTO CO3HAHNUS;

e IIPU3HAHUE BBICOKOH LIEJIOCTU KHU3HH, 3J0POBbsI CBOETO U IPYIUX JIOICH;

® PpPa3BUTHC MOTHBAUMHU K IIOJIYYCHHIO HOBBIX 3H21HPII>1, ZIEUII:HGﬁHIGMy
M3YYEHHUIO €CTECTBEHHBIX HAYK.

e OTBETCTBEHHOI'O OTHOLICHHS K YYECHHUIO, TPYLY;

e IIEJOCTHOTO MUPOBO33PEHUS;

. OCO3HAHHOCTH U YBAXUTCIIbBHOI'O OTHOIICHHA K KOJIJICraM, IPYIrUM JIIOI5AM;

e KOMMYHHUKAaTHUBHOM KOMIIETEHLIUU B OOLIEHUHU C KOJJIETaMH;

e  OCHOB JKOJIOTHYECKOU KYJIBTYpbI

Memanpeomemnviv  pe3yiomamom uzyueHusi Kypca S6Isemcs  Gopmuposarue
VHUBEPCANbHLIX YueOnvix Oeticmeuti (YY)

Perynarusnusie YV /I

CamocTosATenbHO OOHapykuBaTb U (QOpPMUPOBaTH Yy4eOHYI0 mpobiieMy,
onpenensats Y /;

BriiBurath Bepcun pemieHus: mpo0iaeMbl, 0co3HaBaTh (M UHTEPIPETUPOBATH B
cillyyae HEOOXOJUMOCTHM) KOHEUHBIM pe3yibTaT, BBIOMpaTh CpEACTBA
JOCTHKEHUS 1IeJTU U3 TPEUI0KEHHBIX, a TAKXKE UCKATh UX CAMOCTOSTENbHO;
CocTaBnaTh (MHAMBHAYAJIbHO WU B TPYIIE) MJIaH pPEIICHUS TPOOIEeMBI
(BBITIOJTHEHUS TIPOCKTA);

PabGotast mo miaHy, CBEpATh CBOU JAEHUCTBHS C 1I€TbI0 M, IPU HEOOXOIUMOCTH,
UCIIPABJISATH OMIMOKHN CAaMOCTOSITEIHLHO (B TOM YUCJIE U KOPPEKTUPOBATH TIJIaH);
B nwmanore c yuurtenem COBEpIIEHCTBOBATb CaMOCTOSITENIHO BbIOpaHHBIE
KPUTEPHH OIICHKH.

ITo3naBarensHbie YV :

AHaIM3upoBaTh, CPABHUBATH, KJIACCUPUIIMPOBATH (PAKThI U SBICHMUS;
BbIABIATE IPUYMHBI U CIEACTBUS POCTHIX SBJICHUM;

OcylecTBISITh CpaBHEHHE M KJIACCU(UKAIIMIO, CaMOCTOSITENBHO BbIOMpast
KpUTEPUH U1 YKa3aHHBIX JIOTHUECKUX OIEpalMii;

CTpouTh JIOTHYECKOE PACCYXkAECHUE, BKIIOYAIOLIEE YCTAHOBJIEHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3EH;



CozmaBaTh  CXEMAaTHYECKHME MOJIEIM C  BBIJCIICHHEM  CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTa;

CoCTaBIIATh TE3HCHI, PA3JIMYHBIC BUJIBI IIAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.)
[IpeoOpazoBbIBaTh HHPOPMALIMIO U3 OJHOTO BHA B IPYroil (TaOIUIly B TEKCT);
OnpenensiTh BO3MOXHBIE UCTOYHHKHA HEOOXOJMMBIX CBEIACHHMA, IPOU3BOIUTH
MOUCK WH(POPMAIINH, AaHATU3UPOBAThH M OIICHUBATh €€ JIOCTOBEPHOCTb.

KommyHukatusHbie Y'Y /1:

CaMocCTOATENbHO OpPraHU30BBIBATh Y4eOHOE B3aUMOJEWUCTBHE B TIpyIIe
(ompenensiTh 00IIKe 1eNH, T0TOBAPUBATHCS IPYT C IPYTOM);

B nuckyccun ymeTh BBIABUHYTH apTyMEHTHI M KOHTAPTYMEHTHI;

YYuThCSI KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM
MpU3HaBaTh OLIMOOYHOCTH CBOETO MHEHUS M KOPPEKTUPOBATH €r0;

[TorrMast MO3UIIMIO APYrOTo, pa3Iuvarh B €r0 pedyr: MHCHUE (TOYKY 3pEHUs),
JIOKa3aTeJIbCTBO (APTYMEHTHI), (PaKThl (TUIIOTE3bI, AKCHOMBI, TCOPHH );

YMeTh B3TJISIHYTh Ha CUTYAIUIO C MHOW MO3UIIMU U JOTOBAPUBATHCS C JIIOIHMHU
WHBIX TO3UIIUH.

Ilpeomemnvim  pe3yiomamom uyueHusi Kypca AGIAemcs CQOpMUPOBAHHOCb
CLeOVIOWUX YMEeHUI:

[ToHuMaTh CMBICIT OMOJIOTHYECKUX TEPMUHOB;

3HaTh 0COOEHHOCTH KU3HH KaK ()OPMBI CYIlIECTBOBAHUS MaTepUU;

[Tonumate posib (PU3MYECKUX M XUMHUYECKHUX IPOLIECCOB B KUBBIX CHCTEMAaxX
Pa3IMYHOTO UEPAPXUUYECKOTO YPOBHS OpraHU3aIUH;

3Harh QyHIaMEHTATBHBIC TIOHATHS OMOJIOTHHY;

[lonnmate  CyIIHOCTH  HpPOIECCOB  OOMEHa  BEIIECTB, OHTOrEHE3a,
HACJIEJICTBEHHOCTH U U3MEHYUBOCTH;

3HaTb OCHOBHBIE TEOPUU OHOJIOTHUHU: KJIETOYHYIO, XPOMOCOMHYIO TEOPHIO
HACJIEICTBEHHOCTH, 3BOJIIOLMOHHYIO, aHTPOIIOI€HE3a

3HaTh OCHOBHBIC O0JIACTH MPUMEHEHUs OHOJOTMYECKHX 3HAHMN B MPAKTHKE
CEIBCKOTO XO35MCTBA, B psifie OTpaciied MPOMBIIUICHHOCTH, TPH OXpaHE
OKpYKAroIlIel CPeJibl U 310POBbs YEIIOBEKA;

YMeTh NOoJb30BaThCS 3HAHUEM OOIIEOMOIOTHYECKUX 3aKOHOMEPHOCTEH st
OOBSCHEHUSI C MATEPUANHCTUYECKUX TO3UIMI BOMPOCOB MPOUCXOXKACHUS U
pPa3BUTHS KU3HU Ha 3eMJie, a TAK)KE Pa3IUYHBIX TPYIMI PACTEHUH, )KUBOTHBIX,
B TOM YHCJIE€ U YEJIOBEKa;

JlaBaTh apryMeHTHPOBAHHYIO OIIEHKY HOBOM MH(pOpPMAIIUU IO OMOJOTUYECKUM
BOIIPOCAM;

YMeTh paboTaTh ¢ MUKPOCKOIIOM M M3TOTOBJISITH MPOCTEHIITNE MpenapaThl AJIs
MHUKPOCKOITUYECKHUX MUCCIET0BAHMIA;

Pemate  reHernueckwe  3amadM, COCTABJISITH  POJOCIOBHBIE, CTPOUTH
BAapUAlLlMOHHbIE KPUBBIE HA PACTUTEIBHOM M )KUBOTHOM MaTepHae;

Hcnonvzosams npuobpemennvie 3Hanus U yMeHus 6 NPAKMu4eckou 0esimeibHOCmu U
NOBCEOHEBHOU HCUHU OJIA.:

cobmoiennst Mep TPOPUIAKTUKH 3a00JI€BaHUM, BBI3BIBAEMBIX PACTEHUSIMH,
KUBOTHBIMH, OaKTepUsSMH, TPUOAMU M BUPYCAMH.

OKa3aHWsI TEpPBOM TIOMOIIM TPH OTPABICHUU SJOBUTBIMH TpHOaMHU,
pacTeHUsIMH, YKycaX )KMBOTHBIX.

pallMOHATBPHON OpraHW3allii TPyAa W OTAbIXa, COOJIOACHUS TPaBUII
MOBEJICHUS B OKPYXKAIOLIEN CpeEE.

BHIDAIIMBAHUS W Pa3MHOKEHHUS KYJIBTYPHBIX pACTeHWH H JOMAIIHUX
KUBOTHBIX, YX0/Ia 32 HUMHU.

poBeeHUS HAOIIOeHHI 3a COCTOSIHUEM COOCTBEHHOTO OpraHu3Ma.



B pe3yabTare 00yueHus 0M0JI0THH B 9 KJ1acce BHINYCKHUK HAYYMTCSH:

BelnnyCckHMK HayduTes:

* XapaKTepu30BaTh OOIIME OMOJOTHMYECKHE 3aKOHOMEPHOCTH, UX MPAKTUYECKYIO
3HAYUMOCTb;

* IPUMEHATh  METOJAbl  OMOJIOTMYECKOM HayKH JUId HW3YyY4eHHs  oOmmx
OMOJIOTUYECKUX 3aKOHOMEPHOCTEH: HaOmoJaTh M ONMCHIBATh KIETKH Ha TOTOBBIX
MHUKpOIIpenaparax, 5)KOCUCTEMbI CBOEY MECTHOCTH;

* HCMOJIb30BaTh COCTABISAIOIIME MPOEKTHOM M MCCIIEI0BATENBCKON AEATEIbHOCTH
N0 M3YyYCHHIO OOIMX OMOJIOTHYECKHX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX IKHBOM
MPUPOJIC; TPUBOAUTH JOKA3aTebCTBA HEOOXOAUMOCTH 3aIUThI OKPYKAIOIIEH CPE/Ibl;
BBIIETIATh OTJIMYUTEIbHBIE NIPU3HAKK JKUBBIX OPIaHHU3MOB; CYIIECTBEHHbIE IIPU3HAKU
OMOJIOTUYECKUX CUCTEM U OMOJIOTHYECKHUX MPOIIECCOB;

* ODUEHTUPOBATBCA B CHUCTEME IIO3HABATEIIBHBIX LEHHOCTEH: OLICHUBATH
uH(pOpMALIMI0O O JAESITEIbHOCTH 4YeJIOBEKa B MPHUPOJE, IOIYy4aeMyK U3 pa3HbIX
HCTOYHUKOB;

* AHAJIU3UPOBATh U OLIEHUBATh MOCIEACTBUS AEATEIBHOCTH YEIOBEKA B IPUPO/IE.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbBCA:

* 8b108UCAMb 2UNOME3bL O BO3MONCHBIX NOCIEOCMBUAX 0esIMelbHOCMU Yelo8eKd 8
aKocucmemax u obuocgepe;

* ApP2YMEeHMUpPO8ams C8010 MOUKY 3PeHUs 8 X00e OUCKYCCUU N0 00CYIHCOeHUIO
2N100ANIbHBIX IKOLOSUUECKUX NPOOTIEM.



COJAEPKAHUE KYPCA
(66 uacos, 2 uaca 6 neoenio)
BBenenue 3 yaca

Mecto kypca «O0miast Ouoorus» B CHCTEME €CTECTBEHHOHAYUHBIX JUCIMILINH, a
TakKe B Ononorundeckux Haykax. Llemum u 3agaum Kypca. 3HaueHHE IpeaMeTa JiIs
MMOHMMAaHHUS €MHCTBA BCETO JKUBOT'O M B3aUMO3aBUCUMOCTH BCEX YacTeit Onocdepbl
3emin.

PA3JIEJI 1 CTpyKTypHasi OpraHu3anms ;KMBbIX opranu3mos 11 yacos
Tema 1.1 Xumuueckasi opranu3anus KJIeTKH

DIEMEHTHBIN COCTaB KJIETKU. PacipocTpaHEHHOCTD 3JIEMEHTOB, UX BKJIal B
o0Opa3oBaHMe )KUBOI MaTepuu U 0ObEKTOB HEXXUBOW IPUPOJIbl. MaKpO3JIEMEHTHI, MUK-
PO3JIEMEHTHI; X BKJIAJ B 00pa30BaHUE HEOPraHUYECKUX U OPraHMYECKUX MOJIEKYII
’KUBOT'O BEILIECTBA.

HeopraHqucm/Ie MOJICKYJIBI )KUBOT'O BE€IICCTBA: BOAA, XUMHYCCKUC CBOMCTBA U
Ouosoruueckas POJIb. Comu HCOPTraHNYCCKUX KHCIIOT, UX BKJIAIA B obecrneucHue
mponecCOB KXUBHCACATCILHOCTH U IOAACPKAHHUEC TOMEOCTAa3a. Ponb kaTHOHOB B
AHMOHOB B 00€CIICUCHUH MMPOLECCOB KU3HCACATCIBHOCTH. OcMOC 1 OCMOTHYECKOE
JaBJICHUC,; OCMOTHYCCKOC MOCTYIIJICHUE MOJICKYJI B KJIICTKY.

Opranndeckue MoJieKyibl. bruosornueckue moauMepsl — OENKH; CTPYKTypHAast
opraau3aiys OyHKIMK OETKOBBIX MOJIEKYI. YTaeBoabl. CTpoeHHe U OHoJIorndecKas
poiib. JKupbl — OCHOBHOM CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MEMOpaH U
ucrtounuk 3Heprun. JJHK — monekynsl HacneactBeHHOCTH. Penymukanus JHK,
nepeaayva HacJaeACTBEHHOM nHpOpMAaIINK 13 TTOKOJICHHs B TTokoyieHue. [lepenaua
HACJIEICTBEHHOW MH(OpMaIIUU U3 apa B uTorazMy; Tpanckpumnius. PHK,
cTpykTypa u hyHkuun. MapopManmoHHble, TpaHCIOpTHBIE, prubocomansHbie PHK.

Tema 1.2 O0MeH BemiecTB M Npeo0pa3oBaHNe JHEPTHH B KJIETKe

OOMeH BelecTB U MpeBpallleHrne YHEPTHH B KJIeTKe. TpaHCIOpT BEIIECTB Yepes
KJIETOUHYI0 MeMOpany. [Tuno- u aromuro3. BHyTpuKiIeTOUHOE MUIIEBAPEHHUE U
HAKOIUICHHE YHEPTHH; pacIllelJICHHEe III0K03bl. bruocuHTe3 6eNMKOB, )KUPOB U
YTJIEBOJOB B KIIETKE.



Tema 1.3 CTpoeHnne 1 pyHKIHH KJIETOK

[Tpokapuornueckue KiIeTku; popMa u pasmepbl. CTpOCHHE ITUTOIIIA3MBI
OakTepuaIbHON KJIETKU; OpraHu3anus MeTadoin3Ma y npokapuoT. ['eHeTnueckuit
anmapar 6akrepuid. CopooOpazoBanue. PazMHoxkeHne. MecTo u poiib TPOKAPUOT B
OHoILIEHO3aX.

Oykapuorudeckas kierka. L{uromnasma sykapuoTu-ueckoi kietku. OpraHesuibl
IIUTOIUIA3MBI, UX CTPYKTYpa U QyHKuuH. L{luTockener. Bxirouenus, 3HadyeHre 1 pojb
B MeTabonu3me Ki1eToK. KieTouHoe sapo — LEeHTPYIpaBIeHUs KUZHEIEATeIbHOCThIO
kieTku. CTPYKTYyphl KJIETOUHOTO spa: siiepHas 000JI09Ka, XpOMATHH
(reTepoxpoMatuH), siAPHIIIKO. OCOOEHHOCTH CTPOEHUS PACTUTEIHHON KIIETKH.

Henenne knetok. KieTkn B MHOTOKJIETOUHOM Opranusme. [lonamue o
ougpepenyuposke Kiemoxk MHOLOKIEMOYH020 Opeanusma. Mumomuueckutl yuxi:
unmepgasza, peoynauxayusa JJHK,; mumos, ¢pazet mumomuueckozo oenenus u
npeobpazoeaHust Xpomocom,; OMOJIOTUUECKHUI CMBICT M 3HaYeHHEe MUTO3a (Oecmoioe
Pa3MHOXEHHE, POCT, BOCIIOJHEHUE KJIIETOYHBIX MTOTEPh B (PU3HOJIOTHUSCKUX U
NATOJIOTUYCCKHUX YCIIOBUSX).

Knemounas meopus cmpoenusi opeanusmos.

o Jlemoncrpanus. [IpyHIMNMaNbHbBIE CXEMBI YCTPOHCTBA CBETOBOIO U
AIIEKTPOHHOI'0 MUKpOcKoma. CXemMbl, WIITIOCTPUPYIOIINE METOIbI
npenapaTuBHON OMOXUMHM U UMMYHOJIOTUU. Monienu kieTku. Cxembl
CTPOEHHUsI OPraHOUIOB PACTUTENIBLHOM U KMBOTHOU KJIETOK. MHUKpoIIpenaparsl
KJIETOK PACTEHUH, )KUBOTHBIX M OJIHOKJIETOYHBIX IpuO0OB. DUrypsl
MUTOTHYECKOTO JACIICHHS B KIETKaX KOPEIIKa JIyKa I10J MUKPOCKOIIOM U Ha
cxeMe. MaTepuaisl, paccKa3bIBarolue o Ouorpadusax yueHbIX, BHECIIUX
BKJIAJl B pa3BUTHE KJIETOYHON TEOPUHU.

o JlaGoparopHas paboTa
N3yueHne KIeTok 6akTepHii, pacTeHUH U )KUBOTHBIX HAa TOTOBBIX MHUKpOINpenaparax ™.

m OcHoBHbIE TOHATHUA. OpraHYecKre U HEOPTaHMYECKHE BEIIECTBA, 00pa3yroIIne
CTPYKTypHBbIE KOMITOHEHTHI KJIETOK. [IpokaproThl: 6akTepuu U CHHE3ENIeHbIE BO-
Jopocid (IIMaHOOaKTeprn ). DyKapuoTHIeCKas KJIeTKa; MHOT0OOpa3nue SyKapHuorT;
KJIETKH OJTHOKJIETOUHBIX U

MHOTOKJIETOYHBIX OpraHu3MOB. OCOOEHHOCTH PACTUTEIBHOM U )KUBOTHOM KJIETOK.
Snpo u nuTomiazmMa — rilaBHbIE COCTaBHBIE YaCTH KJIETKU. OpraHouabl HUTOILIa3MBbI.
Bximrouenusi. Xpomocombl. Kapuotun. MutoTnyeckuii iukia; MuTo3. buonornueckuit
cMbIcit MUTO3a. [107105KeHNS KJIETOYHOM TEOPUU CTPOEHHUSI OPTaHU3MOB.

Ymenus. OObSCHATh PUCYHKH U CXEMBI, PE/ICTaBICHHBIE B yUeOHUKE.
CaMoCTOATENBHO COCTABIIATh CXEMBI IIPOLIECCOB, ITPOTEKAIOIINX B KIIETKE, U
«IIPUBSA3BIBATHY OTAEIBHBIE UX JTallbl K Pa3JIUYHBIM KIIETOYHBIM CTPYKTYPAM.
WnnrocTpupoBaTh OTBET NPOCTEUIIMMH CXEMAaMU U PUCYHKaMU KIIETOYHBIX CTPYKTYP.
PaboTaTh ¢ MUKPOCKOIIOM U U3TOTOBIIATH MPOCTEHIIINE MTPenapaThl 1Jis
MHUKPOCKOITMYECKOTO UCCIIEAOBaHUS.



Mexnpenmerssle cBsi3u. Heoprannueckas xumusi. Xumudeckue cBsizu. CtpoeHue
BeniecTBa. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Opranuueckas xumus. [[puHIMIBI OpraHu3alu OPraHUYECKUX COCTMHEHUM.
YTI1eBOAbI, JKUPBI, OCITKH, HYKJIICHHOBBIC KHCIOTHI.

®usuka. CBOMCTBA JKUJIKOCTEH, TEIIJIOBBIC SBJICHUS. 3aKOHBI TEPMOJIMHAMUKHU.
PA3JIEJI 2 Pa3MHOKeHHe U MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB 5 4acoB
Tema 2.1 Pa3MHOKeHHe OPraHU3MOB

CymHocTs ¥ pOopMBbI pa3MHOKEHUSI OpraHu3MoB. becrosoe pa3MHOKeHHE pacTeHUN U
XKHUBOTHBIX. [ToT0BOE pa3MHOXKEHHE )KUBOTHBIX U PACTEHUI; 00pa3oBaHKE MOJIOBBIX
KJIETOK, OCEMEHEHHUE U OILIOA0TBOPEHUE. bronornyeckoe 3Ha4eHue moJI0BOr0
pasMHOXKeHUs1. [ amemoeenes. Ilepuoodsi 06pazo06anuusi NOI0BbIX KIEMOK:
PA3MHOJICEHUe, POCT, CO3pedaHue (Metio3) u popmuposanue noioeslix Kiemox.
Ocobennocmu cnepmamozernesa u ogocenesa. OMI010TBOPEHUE.

m JleMOHCTpalus 11aKkaToB, WTIOCTPUPYIOMIMX CIOCOOBI BET€TaATUBHOTO
Ppa3sMHOXEHHA IUIOIOBBIX IEPEBLEB U OBOLIHEIX KYJIBTYDP; MUKPOIIPEIapaToOB
ANULEeKIIeTOK; poTorpaduil, OTpakaroUX pa3HO00pas3re MOTOMCTBA y OJIHOM Maphl
pOIUTENEH.

Tema 2.2 UnanBuayabHOE pa3BUTHE OPTraHU3MOB (OHTOIeHe3)

OMOpHOHANTBHBIN TIeproT Pa3BUTHSA. OCHOBHbIE 3AKOHOMEPHOCU OPOOIeHUSL;
0bpazosanue 00HOCIOUH020 3apodbiuia — dnacmynvl. I acmpynayus;
3aKOHOMEPHOCIU 00PA308aHUs 08YCIIOUHO20 3apoobiuia — cacmpyisl. Ilepauunbiil
opeanozenes u OanbHeuuas ougddepeHyuposka mrkametl, Opeano8 U CUCmeM.
[TocTamMOproHaNbHBIN niepuol pa3BuTHs. @OpMbI TOCTIMOPUOHATILHOTO MTEPHOJA pa3-
BuTHs. HenpsiMoe pa3BuTHe; MOMHBIN U HeMONIHBIA MeTamopdo3. bruonornueckuii
cMbIci pa3BuTHs ¢ Metamopgo3om. [Ipsmoe pazsutue. Ctapenue.

O6H_[I/Ie 3aKOHOMCPHOCTH pa3BUTHAL. buoreneTnueckuii 3aKoH.

Cxo0cmeo 3apooviuieli u SMOpUOHAnbHAS Ousepeenyus npusHakos {3axkon K. bapa).
buocenemuueckuii 3axon (3. I'ekkenwv u K. Mionanep). Pabomur A. H. Cesepyosa 06
IMOPUOHATLHOU USMEHYUBOCHIU.

e JleMoHcTpanus TaOIMLl, WUTIOCTPUPYIOLIUX Mpoliecc Meramopdosa y
YWIEHUCTOHOTHX, TO3BOHOYHBIX (’KECTKOKPBUIBIX U YeHITyHYaTOKPBUIBIX,
am@uOuit); TabIMIL, OTPAXKAIOIINUX CXOJCTBO 3apO/IbIIIECH TO3BOHOUHBIX JKHU-
BOTHBIX, a TAKXKE CXeM IpeoOpa3oBaHUsl OPraHOB U TKaHEH B (UiIOreHese.

OcHoBHBbIe TIOHATHS. MHOTOOOpasue (opM 1 pacrpoCcTpaHEHHOCTh OECIIONIOro
pa3MHOxeHus. buonornueckoe 3HaueHue decronoro pasMaoxenus. [lonosoe
pa3sMHOXKEHHUE U ero Onooruyeckoe 3HadeHue. ['amerorenes; Meio3 u ero
Ouonoruueckoe 3HayeHue. OMIog0TBOPEHHUE.



o VYmenusa. OOBSACHATH IpoIIeCcC MeH03a U APyrue 3Tanbl 00pa30BaHMs MOJIOBBIX
KJIETOK, UCIIOJIb3YSl CXEMBI M PUCYHKH U3 YUeOHUKaA. XapaKTepu30BaTh
CYIIHOCTH O€CIIOJIOT0 U TOJIOBOTO Pa3MHOKECHHUS.

e MexnpenmerHslie cBa3u. Heopranmueckas xumus. OxpaHa npupoibl OT
BO3/ICHCTBUS OTXOJJ0B XUMHUYECKUX ITPOU3BO/ICTB.

®uznka. DneKTpoMarauTHoe nojie. Monusupyrouiee U3inydeHue, IOHITHE O 103€
U3ITy4yeHUs: 1 OMOJIOTUYECKOI 3alIuTe.

PA3JIEJI 3 HaciiencTBeHHOCTh M H3MEHYHBOCTH OPraHu3mMoB 13 yacos
Tema 3.1 3akoHOMepPHOCTH HAC/IEJOBAHUSA IPU3HAKOB

Otkpeitue I'. Mennenem 3akoHOMEPHOCTEN HACIEA0BAHNS IPU3HAKOB.
['uOpunonoruueckuit METOJ U3y4eHUs1 HACJIECTBEHHOCTH.

T'enemuueckoe onpede/zeuue noJja.

I'enoTun kak 1eJI0CTHAs CUCTEMA. B3aHMOﬂeﬁCTBHC AJJICJIBHBIX U HCAJIJICJIIBHBIX
TCHOB B OIIPCACIICHUHN ITPU3HAKOB.

e Jlemoncrpanus. Kaptel xpoMocoM uenoBeka. PoJjocioBHbIE BBIIAIOIINXCS
npecTaBuTeNed KyabTypbl. XpOMOCOMHBIE aHOMAJIMH YeJIOBEKA U X
q)eHOTI/IHI/ILIGCKI/IC ITPOSBJICHUA.

o JlaGoparopnas pabota

Pemenne reHeTUUECKUX 3a1a4 U COCTaBJICHUE POJOCIOBHBIX.

Tema 3.2 3aK0HOMEPHOCTH H3MEHYHBOCTH

OcHoBHBIE (OpMBI U3MEHUUBOCTH. ['eHOTUNINYECKas N3MEHUYUBOCTh. MyTanuu.
3HaueHue MyTaluil 1715 MPaKTUKKU CEITbCKOT0 X0341iCTBAa U OMOTEXHOJIOTHH.
KomOuHaTHBHAs N3MEHUYMBOCTh. DBOJIOIMOHHOE 3HAaU€HNE KOMOMHATUBHON

U3MCHYNBOCTH.

CDeHOTI/IHI/I‘leCKaSI, nJIn MO,Z[I/I(l)I/IKaLII/IOHHa}I, W3MEHYUBOCTh. PO YCHOBHP’I BHEIITHEHN
CpE€Abl B pa3BUTHUU U IPOSABIICHUHU ITPU3HAKOB U CBOMCTB.

e JlemoHnctparnus. [Ipumepsr MoanUKAITMOHHON U3MEHIHUBOCTH.
o JlaGoparopnas pabota

[TocTpoeHne BaprallMOHHOM KpUBOH (pa3Mepsl JIMCThEB PACTEHUH,
AHTPONOMETPUYECKHE TaHHbIE YUaIIUXCS).



Tema 3.3 Cenexuusi pacTeHHi, )KHBOTHBIX 1 MUKPOOPTraHU3MOB

Llenmpuol npoucxoocoenuss u MHO2000pasus KyibmypHuolx pacmenui. CopT, mopoa,
mraMmM. MeTObI CeJICKIIMH PACTEHHI U )KUBOTHBIX. JIOCTH)KEHUSI 1 OCHOBHBIE
HaIlpaBJICHUsI COBPEMEHHOM CEJIEKIINU. 3HaUeHUE CEICKIUU JIJISl pa3BUTHUS
CEIIbCKOXO3SHCTBEHHOTO MTPOU3BO/ICTBA, MEAUIIMHCKOW, MUKPOOUOIOTUYECKOM 1
JIPYTHX OTpaciieil TPOMBIIIICHHOCTH.

e JlemoHnctpanus. CpaBHUTENIbHBIA aHATIU3 MTOPOJ] JOMAIITHUX KUBOTHBIX U
COPTOB KYJIbTYPHBIX PAaCTCHUHN U UX JUKHUX MpeakoB. KoJiekiuu u npenaparsl
COPTOB KYJIbTYPHBIX PACTEHUH, OTIIMYAIONINXCS HAMOOJIBIIEH TUI0OBUTOCTHIO.

e OcHoBHbIe TOHATHSA. ['eH. ['eHOTHUIT KaK cMCTEMa B3aMMOICHCTBYIOIIUX T€HOB
opranusma. [IpusHak, cBOKMCTBO, )KMBOTHBIX U pacTteHuid. HaciencrBenHnas u
HEHACJIEACTBEHHAs U3MEHYMBOCTh. MyTalimoHHasi 1 KOMOWHATHBHAS
U3MEHYUBOCTh Moaudukarmm; HopMma peakuuu. Cenekius; TuOpuau3anus u
otbop. ['eTepo3uc u momumonus, ux 3nadeHue. Copr, mopoja, mTaMM.

e Ymenusa. OOBSICHATh MEXaHU3MBI TIEPEIavH MPU3HAKOB U CBOWCTB U3
TIOKOJICHUS B TIOKOJICHHUE, a TAK)KE BOSHUKHOBEHHE OTIMYUI OT POJUTEIHCKIX
dbopm y motoMkoB. COCTaBIATh MPOCTEUIIINE POIOCIIOBHBIE U PEIIATh
reHeTudeckue 3aaa4yu. [loHnMaTh HE0OXOAUMOCTh PAa3BUTHUS TEOPETHUCCKOM
TCHETHKU W MPAKTUICCKON CEJICKITUH IS MTOBHIICHUS 3()()EKTUBHOCTH
CEIIbCKOXO35HCTBEHHOTO MTPOU3BOJICTBA U CHIDKEHHSI CE0ECTOMMOCTH
MIPOJIOBOJIHCTBHSL.

e MexnpenmerHsie cBsi3u. Heoprannueckas xumusi. OXpaHa npupoabl OT
BO3JICHCTBUS OTXOJJOB XUMHUYECKHIX MTPOU3BOICTB.

Opranunyeckas xumus. CTpoeHue U QyHKIIMH OPraHU4YEeCKUX MOJIEKYII: OeJKH,
HykiienHoBsie kucnotsl (JJHK, PHK).

®usznka. JIMCKPETHOCTD IIEKTPUUECKOTO 3apsia. OCHOBBI MOJIEKYJISPHO-
KMHETUYECKOU Teopuu. PeHTrenoBckoe uznydenue. Ilonsatue o 103e n3inydeHus u
OMOJIOTHYEeCKOH 3aluTe.

PA3JIEJI 4 JBoaouus :kuBoro mupa Ha 3emiie 20 yacon

Tema 4.1 MHorooopa3sue ;kuBoro mupa. OCHoBHbI€ CBOIiCTBA ’KUBBIX
OPraHu3MoB

EnnHCTBO XMMHUYECKOT0 COCTaBa KUBON MaTepuu; OCHOBHBIE I'PYTIIbI XUMUYECKUX
3JIEMEHTOB M MOJIEKYJI, 00pa3yrolue )KuBoe BelecTBo onocdepsl. Kinerounoe
CTPOEHHUE OPraHU3MOB, Hacesomux 3emito. OOMEH BELIeCTB U caMOpEryJIsaLus B
O6uonornyeckux cucremax. CaMoBOCIIPOM3BEICHNE; HACIEICTBEHHOCTD U U3-
MEHYMBOCTh KaK OCHOBA CYyILIECTBOBaHUS )KMBOU MaTepuu. Poct u pa3BuTHe.
PaznpaxumocTs; popMbl H30MpaTEIbHON PeaKLMU OPraHM3MOB Ha BHEIITHHUE BO3-
neicTBUs. PUTMUYHOCTD MPOLIECCOB KU3HEAEATENBHOC TH; OMOJIOTHYECKUE PUTMBI U
UX 3HaueHue. J[MCKpeTHOCTh )KMBOrO BELIECTBA U B3aUMOOTHOILIEHUE YAaCTH U LIEJIO0r0
B OnocucTemMax. JHEpPro3aBUCUMOCTb KUBBIX OPraHU3MOB; (POPMBI TOTPEOICHUS
DHEPIHUH.



I{apcTBa *KUBOM IPUPOABL; KPATKAS XapAKTEPUCTUKA €CTECTBEHHON CUCTEMBI
KJaccu(uKamum )KUBBIX OPraHU3MOB. BumoBoe paznoobpaszue.

m /leMOHCTpanus cXeM CTPYKTYPHI ITAPCTB )KHUBOUW MPUPOIBI.
Tema 4.2 PazpuTue 0M0JI0TUM B 101APBUHOBCKUI NEPHOJ

Pa3Butue Ouonoruu B J0AapBUHOBCKUN NIepuo. ['0CIOACTBO B HayKe MpeICTaBICHHUH
00 «M3HaYaJIbHOM 11€7I€CO00Pa3HOCTU» U HEM3MEHHOCTH KUBO Npuposl. Pabomsr K.
Jlunnes no cucmemamuke pacmenuti u Hcusommwvix. Igonoyuonnas meopus K. b.
ﬂaMapKal.

m JlemoHcTpanus. buorpaduu ydeHbIx, BHECUINX BKJIAJ] B Pa3BUTHE IBOIIOIIMOHHBIX
unei. XKuznb u nesrenpHocts JK. b. Jlamapka.

Tema 4.3 Teopus Y. [lapBuHa 0 NpoHCX0/1eHUH BUIOB IIyTeM €CTECTBEHHOI 0
oTOopa

[Tpennocsuiku Bo3HUKHOBeHUS yueHus Y. [lapBuHa: 1ocTukeHus B o0nacTu
€CTECTBEHHBIX HayK, SKcneAuMoHHbI Matepuan Y. Jlapsuna. Yuenue Y. JlapBuna
00 UCKYCCTBEHHOM 0TOOpE.

VYyenne Y. JlapBruHa 0 ecTeCTBEHHOM 0TOOpe. By — 3nemMeHTapHas 3BOTIOIMOHHAS
eaunuia. BeeoOuias MHAWBHTyallbHAS U3MEHYUBOCTh U M30BITOUHAS YHCIEHHOCTD
noroMmcTBa. bopr0a 3a cymecTBOBaHNE B €CTECTBEHHBINH 0TOOD.

m Jlemoncrpanus. buorpadus Y. lapsura. MapmpyT 1 KOHKpeTHbIe Haxo Ky Y.
JlapBuHa BO BpeMs IMyTelecTBUs Ha Kopabie «buriby.

Tema 4.4 IIpucnoco0/ieHHOCTh OPraHU3MOB K YCJI0BHSIM BHEIIHeH cpelbl KaK
pe3yJbTaT JelCTBHS €CTECTBEHHOr0 0T0O0pa

[TpucnocoOuTeNnbHBIE 0COOEHHOCTH CTPOSHUS, OKPACKU TEJa U TTOBEICHHUS KHUBOTHBIX.
3abota o moroMcTBe. PU3MOTOrHUECKHUE aTATITAIINH.

Tema 4.5 MukpodBorounst

Buj kak reHeTHYecKH M30JIMPOBAaHHAS CUCTEMA; PENPOAYKTHBHAS U30JISILIUS U €€
MEXaHU3MBI. HOHYHSIHI/IOHHaH CTPYKTYpa BUJa; SKOJIOTHYECCKUEC U TCHCTUYCCKUC
XapakTepUCTUKH nomyysauui. [lomynsius — s1eMeHTapHas 5BOJIIOLMOHHAS €IUHUIIA.
[Tyt 1 ckopocTh BH1000pa30oBaHus; reorpaguyeckoe U SKOJIOTHIECKOe
BU000pa30BaHUeE.

o JleMOHCTpalusi CXeM, MIUTIOCTPUPYIOIIMX MPOLIECC reorpapuueckoro
BUJI000pa30BaHus; KUBBIX PACTEHUI U )KUBOTHBIX, FepOapueB U KOJJIEKIUH,
MOKa3bIBAIOLINX MHIUBUYAIBHYIO H3MEHUYNBOCTh U pa3HO0Opa3ue copToB
KYJIBTYPHBIX PACTE€HUH U MOPOJ] JOMAIIHUX >KMBOTHBIX, a TAK)KE PE3YyIbTaThl
IpUCIIOCOOICHHOCTH OPraHU3MOB K Cpeie 0OUTaHMsI U Pe3yJIbTaThl BU1000pa-
30BaHMsL.

o JlaGopaTopHble U paKTHYECKUE pabOThHI



N3yuenne npucnocoOICHHOCTH OPTaHU3MOB K Cpejie 0OuTaHMs ™.

N3yueHre n3MEHYNBOCTH, KPUTEPUEB BUIA, PE3YJIbTaTOB HCKYCCTBEHHOTO OTOOpa Ha
COPTax KyJIbTYPHBIX paCTEHUN ™.

Tema 4.6 buosiornueckue nocjaeACTBUA aganrauuu. Makpo3BoJIonus

['1aBHBIE HaNpaBJIEHUS 3BOJIOLMOHHOIO Ipouecca. buonornueckuid nporpecc u

ouonornueckuit perpecc (A. H. CeepuioB). [lytu moctrkeHns OMOJIOrMIECKOTO
nporpecca. OCHo8HbIE 3aKOHOMEPHOCTU I80IOYUU. OUBEPEHYUSA, KOHBEP2EHYU,
napanierusm, npasuia 8010YUL SPYRN OPCAHUIMOS.

PGSYJ'IBTaTBI 3BOJIFOIUH MHOFOO6paSI/Ie BHUJIOB, OpraHn4deckas HCJ’I€COO6p33HOCTB,
MOCTCIICHHOC YCJIOXHCHUEC OpraHrU3alu.

m /[eMoHCTpaIus MpUMEpPOB TOMOJIOTHYHBIX M aHAJIOTUYHBIX OPTaHOB, X CTPOCHUS U
IPOMCXOXKAECHUS B OHTOI'€HE3€; CXEMbl COOTHOILIEHUS ITyTel MPOrpecCuBHON
OMOJIOrN4YECKON IBOJIIOLIMU; MATEPUAJIOB, XapaKTEPU3YIOIIUX IIPeACTaBUTENeH
KUBOTHBIX U PACTCHUH, BHECEHHBIX B KpacHyI0 KHUTY U HaXOIALIMXCS 1101 OXPaHOM
rocyJapcTBa.

Tema 4.7 Bo3HNKHOBEeHHUE KU3HM HA 3eMJIe

Oprannueckuii MUp Kak pe3yiabTaT 3BOJIIOIMU. BO3HUKHOBEHNE U Pa3BUTHE KU3HU Ha
3emute. XuMHUECKUH, peaouoiorndeckuit (teopus akagemuka A. M. Omapuna),
OMOJIOTUYECKHI U COLIMATILHBIN TAMbl Pa3BUTHS )KUBON MaTepUU.

DuaoreHeTHYSCKNUE CBSA3U B JKUBOI npupoac; €CTCCTBCHHAA maccmbuxaunﬂ JKHUBBIX
OpTraHHUu3MOB.

| HCMOHCTpaHI/IH CXCM BO3HUKHOBCHUSA OJHOKJIICTOUYHBIX 3YKAPHOT, MHOTOKJICTOYHBIX
OpTraHu3MOB, Pa3BUTHUA HAPCTB paCTeHI/Iﬁ " KNUBOTHBIX.

Tema 4.8 Pa3Burue :Ku3Hu HA 3emiie

Pa3BuTHe %u3HN Ha 3eMile B apXEHUCKYIO U IPOTEPO30MCKYIO 3phl. IlepBrie cienpl
*u3HU Ha 3emiie. [losiBieHNe Bcex COBPEMEHHBIX TUIIOB OECTIO3BOHOYHBIX )KMBOTHBIX.
IlepBbie XOpaoBbIe. Pa3BUTHE BOAHBIX PACTEHUMN.

Pa3BuTHe %u3HN Ha 3emiie B ajeo30McKyto 3py. [losBiaenue u sBomonus
CYXONYTHBIX pacTeHuil. [[anopoTHUKH, CEMEHHBIE TAIOPOTHUKH, F'OJIOCEMEHHBIE pac-
TeHHsI. BO3HMKHOBEHNE TO3BOHOYHBIX: PHIObI, 36MHOBOHbIE, IPECMBIKAIOILIHECS.

PazButue xxu3Hu Ha 3eMiie B ME3030MCKYIO M KallHO30MCKYy10 3pbl. [losBienue u
pacrnpoCcTpaHEHHE MOKPHITOCEMEHHBIX PacTeHU. BOZHMKHOBEHUE MTUI] U MJIEKO-
nuraromux. [losBieHue u pa3BuTre NPUMaTOB.

[Ipoucxoxnenue yenoBeka. MecTo uenoBeka B )KUBOM npupojie. CucreMaTnaeckoe
nonokeHue Buaa Homosapiens B cucreMe )XHBOTHOTO Mupa. [Ipu3Haku u cBoiCTBa
YEJI0BEKa, TTO3BOJISIONINE OTHECTH €T0 K Pa3TUYHBIM CHCTEMATUUECKUM TPYIIIam



1apcTBa )KUBOTHBIX. CTa K SBOIIOLMHN YEJIOBEKA: APEBHEHIINI YeI0OBEK, JPEBHUN
YEJIOBEK, MIEPBHIE COBPEMEHHBIE JIFO/IH.

CBoiicTBa 4yenoBeKa Kak OMOJIOrHYecKoro Buaa. [lomyssiiuoHHast CTpyKTypa BUia
Homosapiens; yenoBeueckue pacsl; pacooOpa3oBaHUE; €AUHCTBO MPOUCX 0K ICHHS
pac. AHTHHAYYHAs CYITHOCTh pacu3Ma.

m JlemoHcTpanus penpoaykuuii kaptut 3. bypuana, otpaxaromux dayny u guopy
Pa3IMYHBIX 3P U IEPUOJIOB; CXEM Pa3BUTHUS LAPCTB KUBOU PUPOIbI; OKAMEHEIOCTEH,
OTIEYATKOB PACTEHUI B IPEBHUX NOPOAX.

MOI[GJII/I CKCJICTOB YCJIOBCKA M ITO3BOHOYHEBIX )KMBOTHBIX.

m OcHoBHble OHATHA. bruonorus. XKuzub. OCHOBHbBIE OTIMYHNS KUBBIX OPIaHU3MOB OT
00BEKTOB HEKUBOW MPUPOJIBL. YPOBHU OpraHU3aIMH KUBOM MaTtepuu. OObEKTH U
METO/BbI U3y4eHus: B Onosnoruu. MHOrooOpasue *HBOro MHpa.

Oposrorus. Bua, momyssitus; ux KpuTepuu. boprOa 3a cyiiecTBoBaHuE.
EctecTBeHHbII 0TOOP Kak pe3yabTaT O0pbObI 32 CYIIeCTBOBAHUE B KOHKPETHBIX
YCIIOBHSIX Cpefibl 00uTaHus. «BOTHBI JKU3HIY.

MaxkposBomonus. bruonorudeckuii nporpecc u 6uonoruueckuii perpecc. [lyru
JOCTHIKEHUST OMOJIOTHYECKOTO TIporpecca; apoMopQo3bl, UIAHO0ATANTAIIAN, O0TIIAs
JIereHeparysl.

Teopus akagemuka A. M. OnapuHa o MpoOUCX0XKACHUH KU3HU Ha 3emiie.

Pa3BuTHe )KUBOTHBIX U PACTEHUN B Pa3JIMUHbIE IEPUOJIbI CYLIIECTBOBAHUS 3EMJIH.
[TocTeneHHOE yCI0KHEHUE OPTaHU3ALMH U IIPUCIIOCOOJIEHUE K YCIOBUAM CPEJIbl
KHUBBIX OpPraHU3MOB B Ipolecce 3Boitonuu. [Ipoucxoxaenne yenoseka. [IBumwxkyue
CHJIBI aHTpororeHes3a. Posb Tpyna B mporecce mpeBpalieHus 00e3bsHbI B UEI0BEKA.
Yenoseueckue pachl, X eIMHCTBO. KpuTnka pacusma.

m YMenus. OObICHATE C MaTCpHUAITUCTUICCKUX HOSI/IIII/Iﬁ mponecCc BOSHMKHOBCHUA
JKM3HU Ha 3eMIIe KaK €CTECTBEHHOE COOBITHE B OCIIH 3BOJIFOIIMOHHBIX HpeO6p330BaHHﬁ
MaTCpHrU B ICJIOM.

OOBSICHATH OCHOBHBIE CBOMCTBA )KMBBIX OPTaHU3MOB, B TOM YHCJIE MPOIECCHI
MeTabonn3mMa, CaMOPeryJIISInIo; MOHITHE TOMEOCTa3a Kak pe3yabTaT dBOTIOIUU
J)KUBO MaTEpUH.

Hcnonp30BaTh TEKCT y4eOHUKA U JPYTUX YUEOHBIX MTOCOOUH /JIsi COCTaBICHUS
TaOJIHII, OTPAKAIOIIMX STAlbl PA3BUTHUS KU3HU HA 3eMJle, CTAHOBIJICHUS YeJIOBEKa.
Hcnonp30BaTh TEKCT ydeOHUKA JIJIs1 padOThI ¢ HaTypalbHBIMU OOBbeKTaMu. [laBaTh
apryMEeHTHPOBAHHYIO KpUTHKY pacu3Ma.

m MeXIpeaMeTHbIE CBSI3H.

Heoprannueckast xumusi. Kucinopon, Bogopoa, yriepo, a3oT, cepa, hochop u apyrue
AJIEMEHTHI Ilepuoanyeckoit cucremsl . . MeneneeBa, X OCHOBHBIE CBOWCTBA.



Oprannueckast xumusi. OCHOBHBIE TPYIIIBI OPraHUYECKUX coeIMHEeHN. Du3nKa.
HNonusupyrolee n3ydeHne; MOHATHE O 103€ U3TyYSHUS U OMOJIOTHIECKOM 3aIuTe.
Actponomusi. Opranuzaiius IiaHeTHbIX cucteM. CoIHEUHast CUCTEMA; €€ CTPYKTYpa.
Mecro nimadeTs! 3emirs B CoTHEUHOM cCUCTEME.

Ucrtopus. Kynbrypa 3anaagnoit EBponsl konnia XV — nepoii nosioBuHbl X VII B.
KYJIBTYypa MEePBOTro Mepro/ia HOBOM ucTopun. Benukue reorpaduueckie OTKPHITHSL.

OkoHOMUYecKas reorpadus 3apyoexHbix crpad. Hacenenue mupa. 'eorpadus
HaceJIeHUs Mupa.

Ousnueckas reorpagusi. IcTopusi KOHTHHEHTOB.

PA3JIEJI S B3anMooTHOIIEeHUsI opraHu3Ma u cpeiabl. OcHOBbI 3ko0J10run 10 yacos
Tema 5.1 Buocdepa, ee crpykrypa 1 GyHKUNH

buocdepa — xuBas o6onouka miaanetsl. CTpykTypa 6uochepsl. Komnonenmoi
buocghepwi: sHcusoe gewecmao, UO0BOL COCMAs, pazHooobpasue u 6Kia0 8 buomaccy,
buoxocnoe u kocHoe sewjecmso obuocgepwl (B. H. Bepnaockuii). KpyroBopoT BeliecTs
B ipupoae. EcrecTBeHHbIe COO0IIECTBA )KUBBIX OPraHU3MOB. broreoneHo3sl.
KoMIoHeHThI OHOT€0IICHO30B: MPOIYLIEHThI, KOHCYMEHTBI, PEIyIIEHThI. BHOIIeHO3bI:
BUJIOBOE pa3HOOOpasue, INIOTHOCTh NOMYJIALUN, OnoMacca.

AbGuotnueckue GpakTopsl cpeabl. Poib TeMiiepaTypsl, OCBEIIEHHOCTH, BIAKHOCTH U
Ipyrux (GakToOpoB B KU3HEAEATEILHOCTU CO00IIeCTB. IHTEHCUBHOCTh 1€HCTBUS
dakropa cpe/sl; orpaHuUHBarOIINiA hakrop. BzaumoneiictBue GpakTopoB cpebl,
npeJienbl BBIHOCIUBOCTU. buotnueckue dakropsl cpeapl. Llenu u cetu nutaHusl.
IKonoeuveckue nupamuowl: yucein, ouomaccsl, snepeuu. CMeHa 6noreHo30B [IpuduHb
CMEHBI OMOLIeH030B; (OPMUPOBAHNE HOBBIX COOOIIIECTB.

DopMbl B3aMMOOTHOIIEHU MEX Y Oprann3mMamu. [103uTUBHBIE OTHOLLICHHUS] —
CUMOMO03: MyTYyalIn3M, KOOTepalus, KOMMEHCAIU3M. AHTUOMOTHYECKUE OTHOIICHUS:
XUIIHAYECTBO, Mapa3uTH3M, KOHKypeHuus. HelTpanbHble OTHOIIEHUS —
HEUTPaJIU3M.

m JleMOHCTpanus: a) cxeM, HUTIOCTPUPYIOLIUX CTPYKTYPY Orocheps! u
XapaKTEePU3YIOUIUX OTJEIbHBIE €€ COCTABHBIE YaCTH, TAOIHUI] BUOBOTO COCTABA U

pa3H006pa3I/1;1 JKHUBBIX OPraHu3MOB 6I/IOC(I)CpBI; CXEM KPYTOBOPOTABCHICCTB B IIPUPOAC,

0) KapT, OTpaXKarOIUX reOJIOIHYECKYI0 UCTOPUIO MAaTEPUKOB; PACIPOCTPAHEHHOCTH
OCHOBHBIX OMOMOB CYIIIH;

B) tuadmibMoB U KuHoduiabma «brochepar;
I') IpPUMEPOB CUMOMO03a NpeACTaBUTeNei pa3IMYHBIXIIAPCTB KUBOW MPUPOJIBI.
m JlaGopaTopHble U IpaKTUYECKUE PabOThI

CocraBieHue cxeM Iepeiayy BelecTB U dJHepruu (1eneil nuranus)®.



HSy‘-IGHI/Ie 1 OIIUNCAHUC DKOCHUCTCMBbI CBOGfI MCCTHOCTH, BbISIBJICHHUEC TUIIOB
B3aMMOJICHCTBUS Pa3HBIX BUJIOB B IAaHHOW SKOCHUCTEME™.

Tema 5.2 buocgdepa u yesioBek
[TpupoaHbIe pecypchl U UX UCIIOJIb30BAHHUE.

AHTpoOnOreHHsIe (GaKkTOpbl BO3IEHCTBHS HAa OMOLIEHO3BI (POJIb YEIOBEKA B IPUPOJIL);
TIOCJIC/ICTBHSI XO3IHCTBEHHOM EeSITENbHOCTH YeoBeKa. [Ipobiemsl panroHaabHOTO
IIPUPOJOIIOIIB30BAHNS, OXPAHBI IPUPOBL: 3AIIUTA OT 3arPsI3HEHUM, COXPAaHEHHE
9TaJOHOB ¥ MAaMATHUKOB IPUPOJIBI, 0OECIIedeHUE TPUPOAHBIMHI PECypCaMu HACCICHHS
TUTAaHETHI.

o JleMOHCTpauus KapT 3all0BEIHBIX TEPPUTOPUNA HALIEH CTPAHBI.
o IIpaktuueckas pabora
AHaiu3 1 OLIEHKA MOCIIEICTBUH 1eATEIbHOCTH YeJIOBEKa B 3KocHcTeMax ™.

m OcHoBHble noHATHA. buocdepa. buomacca 3emnu. buonoruueckas
IPOAYKTUBHOCTG. JK1BOE BELIECTBO U €ro PyHKIMU. buonoruueckuiit KpyroBopot
BEILIECTB B Npupoe. Dkojorus. BHemHsas cpeaa. konorunyeckue GakTophl.
AOGuotnueckue, ONOTHYECKHUE U AaHTPOTIOTCHHBIE (PaKTOPHI. DKOJIOTUYECKUE CHCTEMBI:
6uoreoneHo3, OMOLEHO3, arpoleHos3. IlpoayleHThl, KOHCYMEHTBI, peyLEHTHI.
Camoperynsuus, cMeHa OMOLIEHO30B U BOCCTAaHOBJIEHNUE OMOLIEHO30B.

Bo3zgeiicTBue yenoseka Ha 6uochepy. Oxpana npupoisl; OMOTOTUIECKUN U
COLIMAJIbHBINA CMBICII COXPaHEHHsI BUJIOBOTO pa3Ho00pa3usi OnoieHo30B. PaoHans-
HOE MTPUPOJIONOIIE30BAHNE; HEUCUEPITAEMbIE H HCUEPIIAEMBbIC PECYPCHI. 3alTOBEAHHKH,
3aKa3HHUKH, napku. KpacHas kHura. bruoHuka.

m YMeHus. BeisIBASTS TPU3HAKU IPUCTIOCOOICHHOCTH BUJIOB K COBMECTHOMY
CYIIIECTBOBAHHIO B DKOJIOTHYECKUX CHCTEMaX. AHAIU3UPOBATh BUAOBOI cocTaB Ouo-
1IEH030B. BBIIeNITh OTebHBIE POPMBI B3AMMOOTHOIIIE HUM B OMOIIEHO03aX;
XapaKTepU30BaTh MUIIEBHIE CETH B KOHKPETHBIX YCIOBUSAX OOUTAHMS.

[TpuMeHsTh Ha MPAKTHKE CBEACHUS 00 HKOJIOTMUECKUX 3aKOHOMEPHOCTSX B
MIPOMBIIIUICHHOCTH U CEJILCKOM XO3SUCTBE JIJIsl TPaBUIILHOM OpraHU3alliu Jeco-
BOJICTBA, PHIOOBOJCTBA U T. [I.,  TAKXKE JJISl PELICHUS BCETO KOMILIEKCa 33/1a4 OXPaHBI
OKpY’KaroIlel Cpeibl U palliOHAIbHOIO IPUPOIONOIb30BAHUS.

m MeXIpeaMETHBIE CBSI3H.

Heoprannueckas xumus. Kucnopon, cepa, a3oT, hocdop, yriepos, nx XuMHIECKHe
cBoiicTBa. OXpaHa NpUpoAbl OT BO3AEHCTBUS OTX0/I0B XUMUYECKHUX MPOU3BOICTB.

®uznyeckas reorpadus. Knumar 3emin, KaumMaTuyeckas 30HaIbHOCTb.
®usnka. [TorsTue o 103e u3IydeHust ¥ OUOJIOTHIECKOMN 3aInTe.

IHoBTOpenue 4 yaca



KaneﬂnapHO-TeMaaneckoe IJIAHUPOBAHHE

Ne HasBanue TeM 1 ypokoB Konunuectso Jlarta
/T 4acoB IIPOBE/ICHI
I1. O
1 BBenenue. 1
2 IToBTOpenue kypca «buoJiorus ,8kaace» 1
3 | Bxognas xoHTponbHas paboTta 1
4 | Heopranmueckue BeIIECTBA, BXOASIINE B COCTaB KIETKU 1
5 | Oprannueckue BeIecTBa, BXOSAIIUE B COCTAB KICTKH. 1
JL.p.Nel»Karonuueckast akTHBHOCTh ()EPMEHTOB B )KHBBIX
KJIETKaxX.
6 | Ilmactuueckuii oOmeH. buocunres O€IKOB,. 1
7 | DHepreTnueckuii 0OMeH 1
8 | .OOMeH BemiecTB U NpeBpalieHne YHEPTUu 1
9 | IlpokapuoTnyeckas KIeTKa 1
10 | Oykapuoruueckas knerka. [{utomnazma. JI.p. Ne2 « M3yuenune 1
CTPOECHUS PACTUTEIHHON U )KUBOTHOM KJIETKHU IO/
MHUKPOCKOTIOM.
11 | DyxapuoTtnueckas KieTka. Aupo. 1
12 | Jenenue xnetku. JI.p.Ne3 « Jlenenue kinetku. MUTo3 B KIieTKax 1
KOPEULIKOB JIYKa».
13 | Knerounasi Teopusi CTpOEHUSI OPTaHU3MOB. 1
14 | K.p. « CTpyKTypa OpraHu3alsi >KuBbIX OpraHU3MOB) 1
15 | Becnonoe pazmuoxxenue JI.p.Ned « CriocoOs1 Gecrionoro 1
Pa3MHOXKEHHUSY.
16 | IlomoBoe pa3MHOKEHHE OPTaHU3MOB. Pa3BUTHE TOOBBIX 1
ks1eToK. JI.p.Ne5 « CTpoeHne moJIOBBIX KIETOKY.
17 | DMOpHUOHaANBHBIN EpUOoJ Pa3BUTHUSL OpraHU3Ma. 1
18 | IlocTaMOprOHANIbHBIN TEPHOJT pa3BUTHS OpraHU3Ma. 1
19 | OGmue 3aKOHOMEPHOCTH pa3BUTHs. buoreneTnyeckuii 3aKoH. 1
20 | I'enernka Kak Hayka, METOJbI €€ N3yUEHUSL.. 1
21 | MoHoruOpuaHoe CKpeluBaHue. 1




22 | AurubpugHoe CKperyBaHue.. 1

23 | Pemenue renernueckux 3agad.JI.p.Ne6 « CocraBienue 1
POJIOCITIOBHBIX.

24 | VI3ydenus HacieI0BaHUsI MPU3HAKOB Y YEJIOBEKA.. 1

25 | I'eneruka nona. HacnenoBanus Npu3HAKOB, CIEIIJICHHBIX C 1
TIOJIOM.

26 | BzanMopencTBHE T'€HOB. 1

27 | HacnencTBeHHas K3MEHUYHMBOCTD. 1

28 | ®enorunuyeckas u3MeHUUBOCTh. JI.p.Ne.7 « IlocTpoenue 1
BapHallMOHHOW KPUBOW..

29 | Ilpenmer u 3agaum cenekuuu. JL.p.Ne.8 « M3yuenne peHOTUTIOB 1
MECTHBIX COPTOB PACTEHUI»..

30 | MeTopl ceneKuu pacTeHUH U )KUBOTHBIX. 1

31 | Cenexuusi MUKPOOPTAaHU3MOB. 1

32 | 3auer « Pa3MHOXEHME U HHAUBUAYAIBHOE Pa3BUTHE 1
OpPraHU3MOBY.

33 | Pa3BuTHE OMONOTHU B TOJAPBUHCKUHN TTEPHOJ. 1

34 | OBomouunonnas teopus JK.b.Jlamapka. 1

35 | HayuHble U cOHAIBLHO-IKOHOMUYECKHUE NMPEANOCHLIKH 1
BO3HMKHOBeHus Teopun Y./{apBuna.

36 | Yuenue Y.[lapBuna o0 uckyccrseHoM otoope. JI.p.Ne9 1
«M3ydenue pe3ynpTaToB HCKYCCTBEHHOTO OTOOpay..

37 | Yuenue Y.JlapBruHa 00 eCTECCTBEHHOM OTOOPE.. 1

38 | MuxkposBomonus. Bun, ero kpurepuu u CTpyKTypa. 1
JLp.NelO»H3yuenue kpurepueB Buga».

39 | DiemeHTapHBIE SBOIOIMOHHBIE (DAaKTOPHI. 1

40 | ®opMbI ecTeCTBEHHOT0 0TOOpA. 1

41 | I'maBHbIe HaNIpaBICHUS SBOIOIHH. 1

42 | Tunsl 5BOJIOIMOHHBIX U3MEHEHUN. 1

43 | [IpucnocoburenbHbie 0COOCHHOCTH CTPOCHHUS U TIOBEICHUS 1
KUBOTHBIX..

44 | 3ab60Ta 0 MOTOMCTBE.. 1

45 | ®uznonornueckue agantauuu JI.p.Nel 1»U3yuenune 1
MPHUCTIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOUTaHUS.

46 | MaxkpooaBourorusi. buojgornyeckue mociuencTBys ajganTaruil. 1

47 | O6o0uaromuil ypok no TeMe «IBONIOIMOHHOE YUEHUE. 1

48 | CoBpeMeHHbIE IPE/ICTABICHNS] O BOSHUKHOBEHUS KU3HMU. 1

49 | XKXuzHb B naneo30MCKYI0 3py. 1

50 | )Ku3Hb B ME3030HCKYIO 3pYy. 1

51 | XKusHp B KalHO30MCKYIO 3py 1

52 | 3auet «9BOIIOLUS KUBOTO MUPAY. 1

53 | Crpykrypa 6uocdepsl. B.M.Bepuaackuii. 1

54 | KpyroBopoT BEIIECTB B IPUPO/IC. 1

55 | Coo011ecTBO JKUBBIX OPraHU3MOB. 1

56 | Abmotnueckne GaKTOpHl CPEIIbI. 1

57 | nTeHCMBHOCTH BO3JIEHCTBUS (DaKTOPOB CPEIBL.. 1

58 | MHorooOpasue u CTpyKTypa OMOIIEHO30B. 1
JL.p.Nel12»CocTaBieHus LU TUTaHUSD..

59 | buotnueckue pakTopsl cpenbl. B3auMOOTHOLIEHUS MEXKITY 1
OpraHU3MaMH.

60 | IIpupoanbie pecypchl U UX Hcnob30BaHue. ICKycCTBEHHbBIE 1




OMOILIEHO3EL..

61 | IlocimeacTBUg XO34HCTBEHHOU AESITEILHOCTH YEJIOBEKA IS 1
OKpY’KaloIlen CpeJbl..

62 | OxpaHa npupobl U OCHOBBI PAIlMOHATBHOTO 1
IPUPOIONOIB30BaAHUS.

63 . 1
CraHoBIIeHHE COBPEMEHHOM TEOPUU IBOJIIOIUH.

64 | ®akTOpbl U Pe3yabTATHI SBOJIIOLIH. 1

65 | B3anmojeiicTBusI opranu3Ma u cpeabl 00MTaAHMSI. 1

66 | UToroBasi KOHTpOJIbHAsA padoTa. 1
Hroro 66
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