MYHHUMIAJIbHOE 0H0/IJKETHOE 001e00pa3oBaTe/IbHOE VUPEKICHHE «Yemuyrospckas cpeiHdas o0eodpa3oBaTeabHas MKoJaa

BbICOKOTOpPCKOTro MYyHHIMNAALHOTO paiiona Pecnydauku Taraperan»

“PaccMoTpeHo” “CorjacoBaHo” “Y1BepAKnaro”

Pykosoautens HIMO 3a;\1§cm1‘enb jqupektopa o YP Hups KﬁKOﬂbl

Suwsnserr [Bioxuna E.H./ T [3ansnuesa ../ c 7 Tunbganos K11/
I[Iporokon Ne 7 ot “l6Y &f 2022 r. MK 730

« (6> 6F - 2022r. (L Nerudlts? $9 2022

1B

PABOYAA MPOrPAMMA
110 OMOJIOTHH
ana 10 knacca

I'masganosoit Y.K. yuntenss Xumuu ¥ OM0JIOTHH BbICIICH KBAJU(PUKAIMOHHON KATErOpUU

PaccmoTpeno Ha 3aceanuu
NeAarorn4eckoro coBeTa
(ITpotokonn Ne 1~
or« 16 » 08 2022 r1.)
2022-2023 yueOHbIii roj



IInanupyembie pe3ybTaThbl H3yYeHHUs] Kypca OHOJIOTHH

BorinyckHuK Ha 0230BOM YPOBHE HAYUMTCS:

—  pacKpbIBaTh Ha MpUMEPAX posib OMOJIOTUU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUPA U B IPAKTUYECKON EATEIbHOCTH JIIOIEH;

— T[OHMMAaTh M OIKCHIBATh B3aWMOCBSA3b MEXIy €CTECTBCHHBIMH HayKaMH: OHOJIOTHEH, (U3UKOH, XMMHEH; yCTaHaBIMBAaTh B3aHMMOCBS3b
HPUPOTHBIX SBJICHHIA;

— IMIOHUMATb CMBICII, Pa3/IM4aTbh U OIMMCBIBATHL CUCTEMHYIO CBA3b MCKAY OCHOBOIIOJIATrartOIIUMU OMOJIOTMYECKUMHU OHSITUSIMU: KJICTKA, OpraHu3M,
BHUJI, SKOcucTema, bnocdepa;

—  HCIOJIb30BaTh OCHOBHBIC METOJIbI HAYYHOTO MO3HAHUSA B YUCOHBIX OMOJIOTHUYECKHX HCCICIOBAHUSIX, TPOBOIUTH SKCIICPUMEHTHI 110 U3YUCHHUIO
OHMOJIOTMYECKUX OOBEKTOB U SBJICHUMN, OOBSACHATH PE3yJIbTAThl SKCIICPUMEHTOB, aHATM3UPOBATH UX, POPMYJIUPOBATH BHIBOIBI,

—  (hopMynupoBaTh TMNIOTE3bI HA OCHOBAHUH NMPEAJIOKEHHOM Onoornyeckoi nHpopmManuu 1 npearaTb BApUaHThl IPOBEPKU THIIOTES;

— CpaBHHBATb OHOJIOTHYECKUE 00OBEKTEI MCXKOY 0001 110 3aIaHHBIM KpUTCPUAM, ACTIATh BBIBOJAbI U YMO3aKJIHOUCHUA HA OCHOBEC CPABHCHUS

— 00OCHOBBIBaTh €IMHCTBO JKUBOW M HEXHUBOH NPUPOIBI, POJACTBO YKHMBBIX OPTaHU3MOB, B3aUMOCBSI3M OPTaHHU3MOB M OKpYKAIOIIeH Cpelbl Ha
OCHOBE OMOJIOTHYECKUX TCOPHIA;

— IMPHUBOJAUTH IMMPUMEPHI BEIMECTB OCHOBHBIX I'PYIIIT OPraHUYCCKUX COG)II/IHGHI/Iﬁ KIJICTKH (6eJ'IKOB, JKHUPOB, YIJI€CBOOOB, HYKIICMHOBBIX KI/IC.]'IOT);

—  pacro3HaBaTh KJIETKH (ITPOKAPHOT W IYKAPUOT, PACTEHUH M JKUBOTHBIX) MO OMUCAHUIO, HA CXEMAaTHYECKUX M300paKEHUSX; YCTaHABIMBATH
CBSI3b CTPOCHUS U (PYHKIII KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATh MHOT000pa3ue KIIETOK;

—  pacro3HaBaTh MOMYJISIMIO U OMOJIOTUYECKHUI BUJI IO OCHOBHBIM TPU3HAKAM;

—  ONHUCHIBAaTh (PEHOTUIT MHOTOKJIETOYHBIX PACTEHUHN U )KHBOTHBIX TI0 MOP(OJIIOTHYECKOMY KPUTEPHIO;



—  00BSACHATH MHOTOOOpPA3HMe OPraHU3MOB, IIPUMEHSISI YBOIIOMHMOHHYIO TEOPHUIO;

—  KIaccupUIUPOBaTh OMONOTHYECKUE OOBEKTHI HA OCHOBAHWHU OJHOTO WM HECKOJBKUX CYIIECTBEHHBIX MPU3HAKOB (THITBI MUTAHUS, CIIOCOOBI
JIBIXaHUSL ¥ PA3MHOXKCHHUSI, 0COOCHHOCTH Pa3BUTHSA);

—  OOBSICHATH MPUYMHBI HACIIEICTBEHHBIX 3a00JICBAaHUI;

—  BBIBJIATH HM3MEHUYMBOCTH Y OpPraHU3MOB; OOBSICHATH MPOSIBICHWE BUJOB W3MEHYMBOCTU, WCIIONB3YS 3aKOHOMEPHOCTH W3MEHUYHMBOCTH,
CpPaBHHMBATh HACJICJICTBEHHYIO M HCHACJICICTBCHHYIO H3MCHUYNBOCTD;

—  BBIIBIATH Mopdosiorndyeckue, GU3NOIOTHUCCKUE, MMOBEICHYCCKUE aJIalTallid OPraHU3MOB K Cpele OOMTaHUS M JIEHCTBHIO SKOJIOTHYCCKHX
(hakTopoB;

—  COCTaBIISITh CXEMBI IIEPEHOCA BEUICCTB M SHEPTUHU B IKOCHCTEME (IICTIH MTUTAHUS ),

—  TPUBOJUTH JIOKA3aTEILCTBA HEOOXOAMMOCTH COXpaHEHUSI OMOPa3HOOOpa3Us IS YCTOHYMBOTO PA3BUTHS U OXPAHBI OKPYKAIOIIEH CPEeIbl;

—  OIEHHMBATh JOCTOBEPHOCTh OMOJIOTHUYECKOW MH(OPMAIIMU, TIOTYYCHHOW M3 Pa3HbIX MCTOYHHKOB, BBIIEIATH HEOOXOAUMYIO HH(OPMAIUIO JIJIs
UCIIONIb30BaHUs €€ B YUeOHOM NeATeIbHOCTH U PEIICHUH MTPAKTHYECKHX 3a]1a4;

—  TIPEICTaBIATh OWOJIOTHYCCKYI0 HWH(OpPMANWMio B BHJIE TEKCTa, TaOMUIBI, Tpaduka, auarpaMMbl W JieJaTh BBIBOJBI HA OCHOBaHUHU
MIPEJICTABICHHBIX JTAaHHBIX;

—  OIICHHMBATh POJIb JOCTHKCHUN T€HETUKH, CEIEKIH, ONOTEXHOJIOTUH B MPAKTUYECKON IeATETHHOCTH YeIOBeKa U B COOCTBEHHOM JKU3HH;

—  OOBSACHATH HETATUBHOE BIUSHUE BEIIECTB (AIKOTO0JIs, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) HA 3apOJIbIIIEBOE PA3BUTHE YEIOBEKA;

—  OOBSCHATH MOCIIEACTBHSI BIIUSHUAS MyTarcHOB;

—  OOBSCHATH BO3MOKHBIE TPUYUHBI HACIICICTBEHHBIX 3a00JICBaHUH.

BbinyckHuK Ha 6230BOM yPOBHeE MOJIYYUT BO3MOKHOCTH HAYYUTHCSH:
— JaBaThb Hay4yHOe OObSCHEHHE OuoyormdyeckuMm (¢akram, IpoleccaMm, SBICHHUSIM, 3aKOHOMEPHOCTSM, HCIOJIb3Yysd OHOJIOTHYECKHE TEOPUH

(KIIETOUHYIO, IBOJIIOIMOHHYIO), YUeHHE 0 Onocdepe, 3aKOHbI HACJIeICTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUNBOCTH;



—  XapaKTepH30BaTh COBPEMEHHBIC HANpaBJICHUS B pPa3BUTHH OWOJIOTHH; OIMCBHIBATH HX BO3MOXKHOE HCIIOJIIb30BaHUE B MPAKTUYECKOH
JESITEIIbHOCTH;

—  CpaBHHBATh CIIOCOOBI JIEICHUS KIETKH (MUTO3 U MEH03);

—  pemaTh 3a1a4u Ha octpoeHue ¢pparmenta propoit nenu JJHK o npennoxxennomy gparmenty nepsoit, u-PHK, (Mm-PHK) no yuactky JIHK;

—  pelaTh 3aJa4M Ha OIpPE/EIeHHE KOJIMYECTBA XPOMOCOM B COMAaTHYECKUX M MOJIOBBIX KJIETKaX, a TAaKXKE B KJIETKAX IIE€pe]l HauaJlOM JIEJICHUS
(Melio3a WM MUTO3a) U [0 €r0 OKOHYAHUU (/1711 MHOTOKJIETOUHBIX OPIraHU3MOB);

— pemiaTh reHETHYECKHE 3aJauyd Ha MOHOTUOPUIIHOE CKpEIIMBaHUE, COCTABIATH CXEMbl MOHOTHOPHIHOTO CKpPEUIMBAHUS, MPUMEHSSI 3aKOHBI
HACJIEJICTBEHHOCTHU U HCIIOJIb3ysS OMOIOTUYECKYIO TEPMUHOIIOTHIO U CUMBOIIUKY;

— yCTaHaBIMBaThb THUIl HACIEJOBaHWS M XapakTep MPOSBICHMUS INpPU3HAKA IO 33JaHHON CXEME€ pOJIOCIOBHOM, IPUMEHSS 3aKOHBI
HaCJIEICTBEHHOCTH;

—  OIICHMBAaTh pE3YyJbTaThl B3aHUMOJICHCTBUS 4YeIOBEKa M OKPYXKAIOLIEH Cpelbl, MPOTHO3UPOBATh BO3MOKHBIE TIOCJEICTBUSA JEATEIHLHOCTU

YCJIOBCKA U1 CyHIECTBOBAHUA OTACIbHBIX OMOJIOTHYECKUX O0BEKTOB U HEJIBIX NMPUPOAHBIX COO6IJ_IeCTB.

OcCHOBHOE co/lep:KaHue Kypca

Paznea 1 BUOJIOT'UA KAK HAYKA. METObI HAYYHOI'O TIO3HAHUSA (34)

Tema 1.1 KPATKASA UCTOPUS PASBUTUA BUOJIOT' UN.
CUCTEMA BUOJIOTHYECKHUX HAYK (1 9)
OO0bexkT u3yueHus Ouosornn — >kuBass npupoja. Kpartkas wucropus paszButus Ouonoruu. Ponbp Ouonoruueckux Teopui, uaeH, rumnores B
(opMHPOBAHUN COBPEMEHHON €CTECTBEHHO-HAyYHOU crucTeMbl Mupa. Crcrema OMOJIOTHYECKUX HaYK.

Hemonctpanus. [Toptpers! yuenbix. Cxemspr: «CBsI3b OMOJIOTHH ¢ IPYTUMH HayKamuy, «CucTemMa OMOJOTHYECKIX HAYK.
OcuHoBHbIe ousaTud. buonorus. JKu3Hs.

Tema 1.2 CYIITHOCTH U CBOVMCTBA )KUBOT'O. YPOBHU OPTAHU3AIIMA U METO/IbI IIO3HAHUS )KUBOM ITPUPOIbI



(R ))

CymHocTts u3HU. OCHOBHBIE CBOICTBA X)UBOM MaTepuu. JKuBasi Ipupoaa Kak CII0KHO OpraHM30BaHHasl HepapXxuyuecKas CUCTEMa, CYLIECTBYOIas B
IIPOCTPaHCTBE M BO BpeMeHH. bruonorndeckue cucrembl. OCHOBHbBIE YPOBHH OpraHU3ALMU )KUBOM MaTepuu. MeToibl T03HaHUS KUBOM PUPOJIBI.

JemoncTtpanusi. Cxembl: «YpOBHHM OpraHU3aluM )KMBON Matepun», «CBOMCTBA )KMBOH MaTEPUN».
OcHoBHbIe NOHATHS. CBONCTBA )KU3HU. Y POBHU OpraHU3alMH )KMBOU MPUPOJIbl. METObI MO3HAHUS )KHUBOM MaTEpUH.
Pazpnen 2 KIIETKA (10 u)
Tema 2.1 HCTOPUSA U3YUYEHUSA KIETKU. KIETOYHAS TEOPUSA (1 v)

Pa3Butne 3nanmii o kierke. Padoter P. I'yka, A. Ban JleBenryka, K. bapa, P. bpoyna, P. Bupxosa. Knerounas teopuss M. llneiinena u T.
[[IBanHa. OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KJIETOYHON Teopuu. Ponb kieTouHol Teopuu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHUHBI MUpA.

Hemonctpanus. Cxema «MHOToo0Opa3ue KIeTOK».

OcHoBuble nouaTusa. Knetka. l{uronorus. OcHOBHBIE OJOKEHUS KJIETOYHONH TEOPHUH.

Tema 2.2 XUMHUYECKHUIN COCTAB KJIETKH (4 4)

EI[I/IHCTBO SJICMCHTHOI'0O XUMHYCCKOT'0 COCTAaBa KMBBIX OPTaHM3MOB KaK JOKA3aTCJIIbCTBO CAUMHCTBA IPOUCXOKICHUA JKUBOU mpupoabl.

O6HIHOCTB JKMBOWI M HEXUBOU npupoJbl Ha YPOBHEC XHUMHUUYCCKHUX JJICMCHTOB. OpFaHOFGHLI, MAaKpOSJIEMCHTBI, MHKPOIJICMCHTHI,
YIABTPAMUKPOIJIEMCHTBI, UX POJIb B KUBHCACATCIBHOCTH KJICTKH W OpraHH3Ma. HCOpFaHI/I‘lCCKI/IC BellecTBa. Boga kak KOJIBIOC/Ib BCEro JKHBOTIO,
0COOEHHOCTHU CTPOCHUSA U CBOICTBA. MI/IHepaJ'H:HBIC coau. 3HaYCHUE HCOPraHNMYCCKUX BCUICCTB B JKU3HU KIICTKU U OpraHrU3Ma.

Opranuyeckue BeIIeCTBa — CJOKHBIE YIJIEPOJCOAEpKAIIUE COeAUHEHUSI. HHU3KOMOJIEKYJIApHbIE W BBICOKOMOJEKYJISIPHBIE OPraHUYECKHE
BemecTBa. Jlunuapl. YrineBoasl: MOHOcaxapubl, monucaxapuasl. benku. Hyknennossie kucnorst: JJHK, PHK.

Y aBoeHue MOJICKYJIbL I[HK B KJICTKC. HpI/IHI_II/Il'[I/IaJ'IBHOC CTPOCHUC U POJIb OPTAaHUYCCKUX BCIICCTB B KJICTKC U B OPraHU3MCEC YCJIOBCKA.



HemoHnctpanus. Juarpammel: «PacnpeneneHne XMMUYECKUX 3JEMEHTOB B HEKMBOM NPUPOJIe», «Pacnpenenenue XMMUYECKUX 3JIEMEHTOB B
KUBOH mipupojiey. [lepuoandeckas tadnuia 3meMeHToB. Cxembl U Tabmuibl: «CTpoeHUe MoJIeKy bl Oenkay, «Ctpoenune mosiekynsl JJHK», «Ctpoenue
Mosekyasl PHK», «Tunet PHK», «Y nBoenue monekymsr JTHK».

OcHoBHble TOHATUA. OpraHOTe€HbI, MAaKpOA3JIEMEHTbl, MHUKPOIJIEMEHTHI, YJIbTpaMUKpodieMeHThl. CBoWcTBa BOAbI. MuUHEpallbHbIE COJIH.
buononumepst. JInnuasl, TMNoU b1, yrieBoasl, 6enku, HykiaenHoBbie kucioTsl (JJHK, PHK). Permukauus JTHK.

Tema 2.3 CTPOEHUE DYKAPUOTUYECKOM U TIPOKAPUOTUYECKOM KJIETOK (3 u)

Knerounas memOpana, nuroruiazma, siipo. OCHOBHBIE OPTaHOUIBI KJIETKHU: HHAOIUIa3MaTHYeCKasi CeTh, anmapar [ obIKu, JTM30COMbI, MUTOXOH/IPUH,
IJIaCTHABI, PEOOCOMBI.

@DyHKIMHM OCHOBHBIX YacTEH U OPraHOUAOB KJIETKA. OCHOBHBIE OTJIMYUSA B CTPOCHUH KUBOTHOM M PACTUTEIbHOM KIIETOK.
XpoMocoMbl, UX cTpoeHue U pyHkuuu. Kapuorun. 3HaueHne NoCTOSAHCTBA YUca U (POPMbI XpPOMOCOM B KJIETKaX.
[Ipokapuornueckas kiaetka: popma, pasmepsl. Pacripoctpanenue u 3Hauenue 6axrepuii B mpupoje. CTpoeHue 0akTepualbHOM KIETKH.

HemoHnctpanuusa. Cxembl U Tabnuubl: «CTpoeHHE >YKapUOTUYECKOM KieTKW», «CTpOoeHue >KUBOTHOW KIETKW», «CTpOoeHHE pPacTUTENbHON
KIETKN», «CTpoeHue XxpoMocoM», «CTpoeHne IPOKapUOTUYECKON KIIETKI.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

Hao0JuroneHne KJIETOK pacTeHHil M ;)KUBOTHBIX 10l MUKPOCKOIIOM HA FOTOBBIX Npenaparax.
CpaBHeHHe CTPOEHHS KJIETOK PACTEHUH M dKMBOTHBIX (MO:KHO B hopme TadaMubI)™*.
IIpuroroB/jieHHE H ONMMCAHHE MUKPONPENAPATOB KJIETOK PACTEHHI.

OcHOBHbIE TOHATHUS. DyKapuoTuueckas kieTka. Kiierounas memOpana, nuroriasma, sapo. OCHOBHbIE opraHousl KieTku. OcoOeHHOCTH
PaCTUTENBHOM U KUBOTHOM Ki1eToK. Xpomocombl. Kapuorun. JuniaonaHsiii 1 rarioniHeli Habopsl xpomocoM. [IpokapruoTrueckas kieTka, 6akTepusi.



Tema 2.4 PEAJIM3ALIAA HACJEJACTBEHHON HH®OPMAIIMA

B KJIETKE (1 u)

JAHK — Hocutens HacneacTBeHHOM nHGopManuu. ['eHeTndeckuii ko, ero cBoiictra. I'en. buocunres Oenka.
Hemonctpanus. Tabnuna «['eneTnyeckuii Koy, cxema «bruocunres Oemkay.
OcHoBHbIE MOHATHS. | '€HeTUYECKU KOJI, TPUILIET, TEH.
Tpanckpunuys, TpaHCIALMS, MATPUYHBIN CUHTES.
Tema 2.5 BUPYCHBI (1 v)
Bupycel — Hexierounas opma KU3HU.

OCOOCHHOCTH CTPOCHHS M PAa3MHOKEHHUS. 3HAUCHHE B NPHUPOJE U JKU3HU YeloBeKa. Mepbl Mpo(UIAKTHKH PACHPOCTPAHEHUS BHPYCHBIX
3aboneBanuil. [Ipodpunakruka CITN/a.

Hemonctpanus. Cxema «CtpoeHue Bupyca», Tabnuua «lIpopunakruka CITHa».
OcHoBHble noHATHS. Bupyc, 6akreprodar.

Pa3znen 3 OPI'AHU3M (18 u)

Tema 3.1 OP'AHU3M — EJJMHOE HEJIOE. MHOT'OOBPA3HE KUBBIX OPTAHU3MOB (1 4)

MHOFOO6pa3I/Ie OpTraHHU3MOB. OJIHOKJ'ICTO‘—IHI)IG N MHOT'OKJICTOYHBIC OPTraHU3MBbI. Kononnn OIHOKJICTOYHBIX OPTaHHU3MOB.
Hemonctpanus. Cxema «MHOroo0Opa3rue opraHu3MOBY.

OCHOBHBIE TTOHSITHS. O)IHOKJ'IGTO‘-IHBIG, MHOT'OKJICTOYHBIC OPraHHU3MBbI.



Tema 3.2 OBMEH BEIIIECTB U IPEBPAIIIEHUE DHEPI'MU (2 4) DHepreTuueckuii 0OMEH — COBOKYITHOCTb PEaKIUil pacIierieHus
CJIO’KHBIX OPraHUYECKUX BEIIECTB.

OC0OEHHOCTH PHEPTETHUECKOT0 OOMEHa y TPHOOB B OaKTEPHIA.

Tunbl nuranus. ABToTpodsl u rereporpodsl. OcobeHHOCTH 0OMEHa BEIIECTB Y KHBOTHBIX, pacTeHUN u Oakrepuil. Ilmactuyeckuii oOMeH.
DOTOCHUHTES.

HeMOHCTpaHI/IH. Cxema «HYTI/I MeTabo0IM3Ma B KIIETKE.

OcHoBHBIE TIOHATHSA. MeTa0ou3M, YHepreTHIecKuii 00MeH, miactudeckuii ooMeH. AT®. ABrorpodsl, rerepoTpodsl. DoToCHHTE3.

Tema 3.3 PASMHOKEHHUE (4 1)

Jlenenue kiaeTku. MUTO3 — OCHOBA pocTa, pereHepalum, pa3BUTUS U

6ecrionoro pasMHoxkeHus. PasmHokeHue: 6ecrionoe 1 1mosoBoe. TUbl 6€crnoiaoro pa3MHOKEHUS.
[TonoBoe pazmuoxenue. O6pa3zoBaHUE MOJIOBBIX KIETOK.

Meiios. OHJ'IO)IOTBOpCHI/Ie Y ) KUBOTHBIX U paCTeHHﬁ. buonorunyeckoe 3HaueHUE OIJIOAOTBOPCHUH. I/ICKYCCTBGHHOC OIIBUICHUC Yy paCTeHI/Iﬁ n
OINIOAOTBOPCHUC Y ) KUBOTHBIX.

JHemoncTpanusa. Cxemsl 1 Tabauipl: «MuUT03 U Meio3», «["amerorenes», « Tumel 6ecnonoro pazMHoOKeHUsD», «CTpoeHue SIMIEeKIeTKH 1
CIIEpMaTO30H1a».

OcHoBHbIC TOHATHUS. JKU3HCHHBIN UK KJICTKH. MI/ITOS, Ounoyornueckoe 3HaueHue. TUIbl 6ecronoro Pa3MHOKCHU.

[TonoBoe pa3MHOKEHHE U €T0 OMOIOTUYECKOE 3HaUeHUe. Pa3ienpHOmoIble Opranu3Mbl U repMa@poauThl. SilexneTka u CiepMaTo30H/I.
I'amerorenes. Meio3, OMOIOrHUECKOE 3HAUYEHHE.



Or1010TBOpPEHHE: HAPYKHOE U BHYTpeHHEe. J[BOIHOE OIJI0I0TBOPEHHE Y PACTCHUIA.

Tema 3.4 THIUBUJIYAJIBHOE PA3BBUTHUE OPTAHU3MOB (OHTOT'EHE3)
(29)

[Ipsimoe u HempsiMoe pa3BuUTHE. OMOPHOHAIBHBIA W IMOCTIMOPHOHANBHBIA TMepHoAbl pa3BUTHA. OCHOBHBIE 3Tambl dMOpHorenesa. I[IpuuuHbBI
HapyIICHUH Pa3BUTHUS OpraHU3Ma.

OnTorene3 4YeJioBEKa. PerOI[YKTI/IBHOG 3A0POBLE; €TI0 3HAYCHHUC JIA 6y,Hy'H_II/IX IMOKOJICHUH J'IIO,I[eI‘/'I. HOCJ’ICI[CTBI/IH BINAHHUA aJIKOI'OJIA,
HUKOTHUHA, HAPKOTUUCCKHUX BCIICCTB HA PA3BUTHUC 3apOJbllia YCJIOBCKA. Hepnomﬂ HOCT3M6pI/IOHaJII)HOFO Pa3sBUTHA.

Hemoncrpanus. Tabmunpl: «OCHOBHBIE CTanuu OHTOreHe3a», «lIpsmoe m Hempsimoe paszButue». Tabmuipl, Qortorpaduu, auarpaMMbl U
CTaTUCTHYECKUE JaHHbIE, JEMOHCTPUPYIOLIHE TOCIESICTBUS BINUAHUSI HETATUBHBIX (PAKTOPOB Cpebl Ha Pa3BUTHE OpraHU3Ma.

OcHoBHbIE TOHATHA. OHTOTEeHEe3. THIIBI Pa3BUTHA:

npsiMoe U HempsiMoe (pa3BuTHE ¢ MeTaMop(o30M). DTanbl SMOpUOHAIBHOTO pa3BuTus. Ileproabl mocTamMOproHaNIbHOTO pa3BUTH. BpenHoe

BIIMSIHUE KypEHUs, aJIKOT0JIs, HAPKOTUYECKUX NPENapaToB Ha pa3BUTHE OpraHu3Ma M IMPOAOLKUTEIBHOCTD KU3HH.
Tema 3.5 HACJIEACTBEHHOCTDb U U3BMEHYUBOCTD (7 49)
HacneacTBeHHOCTh M M3BMEHUHMBOCTb — CBOMCTBA OpraHU3Ma.
I'eHeTHMKa — Hayka 0 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U U3MEHUYNBOCTH.

I'. Mennenb — OCHOBOMOJIOKHUK T€HETUKH. 3aKOHOMEPHOCTH HaclieIoOBaHus, ycTaHOBIeHHBIE |'. MenneneM. MoHOTHOpHIHOE CKpEIIIBaHHE.
[TepBeiii 3ak0oH MeHaenss — 3akoH JOMUHUPOBaHUA. BTopoil 3akoH MeHzaens — 3aKOH pacHIerieHUs. 3aKOH YHCTOTHl ramer. JurubpumaHoe
ckpemuBanue. TpeTuil 3akoH MeH1ens — 3aKOH HE3aBUCUMOT0 HaclleI0BaHUs. AHAM3UPYIOLIEE CKPEIIUBAaHUE.

XpOMOCOMHaH TEOpH HACICACTBEHHOCTH. CrenieHHOE HACICAOBaHHE IMPU3HAKOB.

CoBpeMeHHbIE TTPEICTABJICHHS O TeHE ¥ TeHOME. B3auMo1eiicTBIE TEHOB.



I'enernka moia. IlomoBkie XPOMOCOMBI. CLICHJIGHHOG C IIOJIOM HaCJICAOBaHUC.

3aKOHOMEPHOCTH U3MEHYMBOCTU. HacnencTBeHHas U HeHACIeICTBEHHAs! U3MEHYUBOCTh. MoaupUKamoHHas u3MeHInBOCTh. KomOuHaTnBHas
U MyTallMOHHAS U3MEHUMBOCTh. MyTtanuu. Tunsl mytanuii. MyTtarenusie (pakTopbl.

3HayeHHue IeHETHKHU JJIA MCOUILIMHBIL. Bmusune MyTarcHOB Ha OpraHuU3M 4YCJIOBCKaA. HaCJIeIICTBeHHBIe 0ose3Hu YCJIOBCKA, UX MNPHUYHUHBI U
npoQHIaKTHKA.

HGMOHCTpaHI/IH. CXCMLI, HWIUTIOCTpUPYIOIIUEC MOHOFI/I6pI/I,I[HI>Ie n ,Z[I/IFI/I6pI/II[HLIe CKpCIIuBaHuA; CHCIUICHHOC HACJIICIOBAHUC IIPU3HAKOB;
MNEPEKPECT XpOMOCOM; HACJICAOBAHUC, CUCIIJICHHOC C I10JIOM. HpI/IMepH MOZ[H(bHKaHHOHHOfI N3MCHYHNBOCTH. MaTCpI/IaJ'IBI, JACMOHCTPUPYIOIIUC BIUSIHUC
MyTarc¢HOB Ha OPraHu3M 4€JIOBCKaA.

JlabopaTopHble U NpaKkTHYecKHe padoThl
CocraBjieHHe IPOCTEHIINX CXeM CKPelUBAHUS *.
Pemenne 3jieMeHTApPHBIX TeHETHYECKUX 3a1a49%.

N3yuenne wu3MeHUYMBOCTH (M3ydeHHMe MOAM(PHUKALNMOHHON W3MEHYHMBOCTHM HA OCHOBe H3y4YeHUs] (eHOTHMNIA KOMHATHBIX WJIHU
€eJIbCKOXO0351iICTBEHHBIX PAaCTeHHi)**.

BoisiBleHHe MCTOYHHKOB MYTAT€HOB B OKPY:Kamolleii cpene (KOCBEHHO) M OI€eHKA BO3MOKHBIX TOCJEICTBHI HMX BJIWSHHSI HA
OpraHm3M.

OCHOBHBIE TOHSATHS. HaCJ'IeI[CTBeHHOCTB U UBMCHYHUBOCTD.

I'enotun, ¢enotun. ['uOpumonorunueckuid MeTon, ckpeumuBaHue. JloMMHAHTHBIM, peueccuBHbI. ['eHbl, amienu. 3aKOHOMEpPHOCTU
HaCJIEJOBaHMsI TPU3HAKOB. 3aKOH YMCTOTHI TaMeT. AHaIM3UPYIOLIEe CKPEIIUBaHUE. XPOMOCOMHAsI TEOpUsl HACIEACTBEHHOCTH. | eHeTHUeCKe KapThl.
I'enom. AyTocoMmsbl, 0JIOBBIE XPOMOCOMBI. MoTn(pUKaIMOHHAs! U3MEHYUBOCTD.

KoMOunatuBHass ¥  MyTallMOHHas HW3MEHYUBOCTb. MyrtarenHsle (daktopsl. HacnenctBennsle 0Oone3Hun. Meanko-reHeTHYeCKoe
KOHCYJIbTUPOBAHHE.



Tema 3.6 OCHOBbBI CEJIEKIIUU. BUOTEXHOJIOT'UA (2 1)

OCHOBBI CEJIEKIIUM: METOJbI U JOCTHXKEHUs. ['eHeTnka — TeopeTnueckas ocHoBa cenekuuu. Cenekuus. Yuenue H. M. BaBuioBa o nieHTpax
MHOTO00pa3usi U MPOUCXOXKIACHUS KYyJIbTYpHBIX pacTeHuil. OCHOBHBIE METOABl CEJEKIMH: THOpUIU3aIus, HUCKYCCTBEHHBIH OTOOp. (OCHOBHBIE

AOCTHUIKCHUS W HAIIPABJICHUS PA3BUTHUA COBpeMeHHOﬁ CCIICKIIMH.
buorexHonorus: AOCTHIKCHUA U ICPCIICKTHUBLI PA3BUTHUA.

I'ennas HHIXCHCPUA. KJ'IOHI/IpOBaHI/IC. I'eneTnuecku MOI[I/I(l)I/IHI/IpOBaHHBIe OpraHU3MBI. OTHUYECKHE AaCIIEKThI pPa3sBUTHA HCKOTOPLIX
I/ICCJ'IGI[OBaHI/Iﬁ B OMOTEXHOJIOIHU (KJ'IOHI/IpOBaHI/IC LIC.]'IOBGKa).

Hemonctpanusa. Kapra-cxema «lleHTpsl MHOrooOpasusi U IMPOMCXOXKJIEHUS KYJIbTYPHBIX pacTeHMil». I'epOapHble MaTepuanbl U KOJUIEKLIUU
COPTOB KYJIbTYPHBIX PACTCHHM.

Tabauuesr:

«[Toponpl AOMaIIHUX KHUBOTHBIX», «CopTa KyJNbTYpHBIX pacTeHuil». CXeMbl CO3/1aHUSl T€HETUYECKH MOIU(HUIMPOBAHHBIX IPOIYKTOB,
KJIOHMPOBAHMsI OPraHu3MOB. Marepuaibl, HUTIOCTPUPYIOIINE JOCTUKEHUS B 001aCTH OMOTEXHOIOTHH.

Jkckypceuss MHorooépa3ue COpTOB pacTeHMd M NMOPOJ KUBOTHBLIX, MeTOAbl MX BbIBeleHHs (epma, cejleKUMOHHAS CTAHIMA,
CeJIbCKOXO03511ICTBEHHASl BHICTABKA).

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI

AHaJIM3 U OLIEHKA 3THYECKHUX ACIEeKTOB Pa3BUTHSA HEKOTOPBHIX HCCJIeJOBAHNI B OMOTEXHOJIOTHH.
OcHoBuble nouaTus. Cenexuus; THOpuaN3aLus U oToop.

Copr, nopona, wramm. buorexnonorus. I'eHHas MHKEHEPHSL.

KnonupoBanue. I'eneTnueckn Mo (pUIIMPOBAHHBIE OPIaHU3MBI.

3akiouenue (1 u)



Pe3zepBHOe Bpemsi — 3 u.

11 KJIACC
Bgenenue (1 )

Pazaen 1 BUJI (19 u) Tema 1.1 HCTOPHUS SBOJIOIIMOHHBIX UJEM (4 4) VicTopus 3BOTIONMOHHBIX Hieil. PasBuTHe GHONOIUM B
nonapBuHOBckuil mepuoa. 3Hadenune pabotr K. Jlunnes, yuenus XK. b. Jlamapka, teopun XK. KroBwe. Ilpennocbuiku BO3HUKHOBEHUs yueHus Y.
HapBuna. DBomtormonHas teopust Y. Jlapsuna. Poib 5BOMIOIIMOHHOI Teopun B HOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Hemonctpanus. Kapra-cxema mapupyra nyrewectsust Y. Jlapuna. ['epbapHbie MaTepuabl, KoJuleKuH, ¢poTtorpaduu 1 Apyrue Marepuaisbl,
MOKA3bIBAIOLINE UHIUBUAYAIbHYIO H3MEHUMBOCTb U Pa3HOO0pa3te COPTOB KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX )KUBOTHBIX.

OcHoBHble TMOHATUA. OBomouusd. Kpeaunonusm, TpaHcGopMu3M, 3BOJIOUMOHU3M. ['pynmoBas W UHAMBUAYaJIbHAs H3MEHUYMBOCTD.
HckyccTBenHblit o100p. boprba 3a cymectBoBanue. EctecTBeHHBII 0TOOD.

Tema 1.2 COBPEMEHHOE 3BOJJIOIIMOHHOE YYEHMUE (8/16 u)

Bun, ero xpurepuu. [lomymsiiust — cTpyKTypHasi €IMHUIA BUIA, €IMHULA 3BOIOIMU. CHUHTETUYECKash TEOPHs 3BOITIOLUH. [[BrxKyIIMe Chibl
9BOJIIOLIUM: MYTAllMOHHBINA MpoIlecc, MONYISILIMOHHbIE BOJIHBI, H30JIAIUS, €CTECTBEHHBIN 0TOOD

UX BIUSHUE HA TeHOMOHA MOMYISIuK. JIBIOKYIIHA U CTaOUIM3UPYIOIINI €CTEeCTBEHHBIN 0TOOP. AJanTaluyu OpraHUu3MOB K YCIOBUSM OOUTaHUS Kak
pe3yabTaT AEUCTBUSL €CTECTBEHHOT0 0TOOpa. BumooOpa3zoBanue kak pe3ynbTaT 3BoJtouu. CriocoObl U MMyTH BUI000pa30BaHMUS.

CoxpaHeHne MHOroo0Opasus BHIOB KaK OCHOBAa YCTOMUYMBOro pa3BUTUs Ouocdepbl. [J1aBHbIE HampaBlIEHUs HBOJIOLHMOHHOIO Ipolecca.
Buonornueckuit mporpecc u 6nonoruyeckuii perpecc. [IpuunHbl BBIMUpaHus BUAOB. JJoka3aTeabCTBa HBOIIOIMHM OPraHUYECKOTO MUPA.

HemoncTpauus. Cxema, WITIOCTPUPYIOIAS KpUTEpUU BHJA. TaOiauubl U cxembl: «JBHXKyIIHe CHIIbI 3BOJIOIUN», «OO0pa3oBaHME HOBBIX
BUJOBY», «CXOACTBO HAyalbHBIX CTAIUN SMOPHUOHAIILHOTO PAa3BUTHS MO3BOHOYHBIX». ['epbapuu, KOIEKIMH U JIpyrHe HarjisJHble MaTepuaibl,
JEMOHCTPHUPYIOIINE MPUCTIOCOOIEHHOCTh OPTaHU3MOB K cpesie OOUTaHUsl M pe3ylbTaThl BUI000pa3oBaHusl. TabMUIbl, MYJISKU U IpyrUe HarjsaHbIe



MaTcpHuaJibl, ACMOHCTPUPYIOIIUC 'OMOJIOTUYHLIC 1 AHAJIOTHYHBIC OpTaHbl, UX CTPOCHHUC U ITPOUCXOKIACHHUEC B OHTOT'CHE3C, PYAUMCHTBI U aTABU3MBI.
JlaGopaTopHble H NpaKTU4YecKne padoThl
Onucanue ocodeil Buaa 10 MOPGoJI0rH4ecKOMY KPUTEPUIO™ ¥,
BrisiBiieHNe H3MEHYNBOCTH Y 0c00€ii 0JHOT0 BH/IA.
BrisiBi1eHre NIPUCTIOCOO/IEHUIT OPraHU3MOB K cpejie O0UTaHuA™.
Ikckypeusst MHOroodpasue Bu0B (OKPEeCTHOCTH IIKOJIbI).

OcHoBHble ToHATUA. Bun, nomynanus; ux kputepuu. I'enodona. J[BrKylne CHIIBI 3BOJIOLUU: MYTAllMOHHBIA MPOLECC, MOMYISLUOHHBIC
BOJTHBI, H30JISIIIHUS, €CTECTBEHHBIN 0TOOD. JBYKYIIHIA U cTaOMIH3upyronuii oToop. CriocoOb! U ITyTH BHI000PAa30BAHHUS.

Tema 1.3 IPOUCXOXKAEHUE )KU3HU HA 3EMJIE (3 u)
PasBuTHe npeacTraBieHN 0 BOSHUKHOBEHUH KU3HH.
Omnsitel ®@. Penn, JI. [lacTepa. I'unoressl 0 NpOUCXOKIECHUH KU3HU.

CoBpeMeHHbIE B3IUISIIbl HA BO3HUKHOBEHHUE *)u3HU. Teopuss Onapuna—XosnaeiiHa. Y ClI0)KHEHNE KUBBIX OpraHU3MOB Ha 3emJiie B Ipoliecce
JBOJIIOLUH.

HemoHncTpanusa. CxeMsl: «BO3HUKHOBEHHE OJHOKIETOUHBIX YKapUOTHUECKHUX OPTaHU3MOBY, «DBOJIIOLNS PACTUTEIBHOTO MUPay», « IBOTHOLUS
XKHUBOTHOTO MHUpay». Penpoaykuuu kapTuH, nzodpaxkaromux ¢iaopy U ¢ayHy paszivyHbIX 3p U nepuoaoB. OKaMeHeNIOCTH, OTIEYaTKU OPraHu3MOB B
JPEBHUX MOPOJIaX.

JlaboparopHble U pakTU4Yeckre padoThl AHAIHU3 U OLEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXO0XKICHUS KU3HHU.
Okckypeus Mcropust pa3BUTHS )KU3HU Ha 3emJie (KpaeBequecKuid My3eil).

OcHoBHble mnoHsATUS. Teopuss OnapuHa — XonzaeiiHa. XuMuueckas 3Bodtouus. buonormdeckas ssoisonus. llocreneHHOe YCIOKHEHHE
OpTaHU3aIMH U MPUCTIOCOOIEHUS K YCIOBHUSIM BHEIITHEH CPEIbl OPTaHU3MOB B TIPOIIECCE IBOJTIOIUH.



Tema 1.4 IIPOUCXOXKJAEHUE YEJIOBEKA (4 4)

I'nnoTe3sl IIPOUCXOXKACHUA YCTIOBEKA. IlonoxeHue yenoBeka B CUCTEME JKHBOTHOT'O MI/Ipa(KJ'IaCC MJ'ICKOHI/ITaIOHlI/Ie, oTpsAa HpI/IMaTBI, pon HIO,I[I/I)
:‘)BOJ'IIOI_II/IH YECJI0BCKa, OCHOBHBIC 3TaIlbl. Pacer uenoBexa. HpOI/ICXO}K,I[eHI/Ie YCIIOBEYCCKHUX pac. BI/II[OBOC CAUHCTBO YCJIOBCYCCTBA.

Hemonctpanus. Cxema «OCHOBHBIE 3TaIlbl BOJIIOLMH YeoBeKa». Tabmulibl, 1300pa)xaroliye CKeJIeThl YeJIOBEKa U MO3BOHOYHBIX KUBOTHBIX.
JlabopaTopHble M IpaKTHYeCKHEe PA0OThI
BrisiBiIeHHE IPU3HAKOB CXO0/JCTBA 3apO/bILIeii YeJOBeKAa M IPYruX MJICKONUTAIOIIMX KAK 10KAa3aTeJIbCTBO UX POACTBA.
AHaJIM3 ¥ OLlEHKA PA3JIHYHBIX TUI0TE3 MPOUCXOKIEHUS YeI0BeKa.
Ikckypeus [IponcxoxkaeHue u 3BOJIIONUS Yea0BeKa (MCTOPUYECKHI WIN KpaeBeaYecKuid Mmy3eii).

OcHoBuble noHsATUs. [Ipoucxoxnenue yenoBeka. OCHOBHBIE ATalbl 3BOMIOLUH. [IBHKYIIME CHIIBI aHTpOIIOreHe3a. YenoBedeckue pachl, UX
€IUHCTBO.

Pazien 2 DKOCHCTEMBEI (11 )
Tema 2.1 DKOJIOTHYECKHUE ®AKTOPBI (3 u)

Opranusm u cpena. [Ipeamer u 3aaun HKOJIOTUH.

DKOJIOTUYECKHE (b&KTOpLI CpCabl (a6I/IOTI/I‘IeCKI/IC, 6I/IOTI/I‘{eCKI/Ie, aHTpOHOFeHHbIe), HUX 3HAYCHUC B JKHU3HU OPraHU3MOB. 3aKOHOMepHOCTI/I

BJIMSIHUS HKOJIOTHUECKUX (DAKTOPOB Ha OpraHU3Mbl. B3auMOOTHOIIEHUS MeX /1y OpraHu3MaMu. MeXBUIOBbIE OTHOIIECHUS: Tapa3uTH3M, XUIIHUYECTBO,
KOHKYpEHLUs, CUMOUO3.

JlemoHcTpanus. HarnsaHsle MaTepuansl, 1eMOHCTPUPYIOLINE BIUSHNAE HKOJIOTHYECKUX (PAKTOPOB HA HKUBbIE OPTaHU3MBI.

[Tpumepsl cum6bH03a B IPUPOJIE.

OcHoBHbIE TOHATUA. JKonorus. BHemHss cpenma. Dkonoruueckue (akTopbl. AOMOTHYECKHE, OMOTHYECKHE W AHTPOIMOTCHHBIE (PAKTOPHI.
[Tapa3uTu3m, XUITHAYECTBO, KOHKYPEHIIUS, CAMOMO03. JKOJOTUYECKAsT HUIIIA.



Tema 2.2 CTPYKTYPA 9KOCUCTEM (4 u)

BujioBasi 1 npocTpaHCTBEHHAsI CTPYKTYPAa IKOCHCTEM.

[TumieBsie CBSA3H, KPYrOBOPOT BELIECTB U MPEBPALLEHUS JHEPTHU B SKOCUCTEMaX. [I[pudYrHbI yCTOMYUBOCTH U CMEHBI SKOCHCTEM.
Bnusinue yenoBeka Ha SKOcHCTEMBI. MICKyCCTBEHHBIE COOOIIECTBA — arpOICHO3bI.

Hemonctpanus. Cxema «IIpocTpaHCTBEHHAsI CTPYKTypa 3KOCHUCTEMBI (SIPYCHOCTh PACTUTENBHOTO coolmiecTBa)». CXeMbl W TaOJHUIIBI,
JIEMOHCTPUPYIOLIME MUILIEBBIC LENHU U CETU; IKOJIOTMYECKUE ITUPAMUIbL; KPYTOBOPOT BEILLECTB U IHEPTUU B DKOCUCTEME.

Jlaboparopusbie u npakTuueckre padbotel CocTaBlIeHHE CXeM Mepeiayl BEellecTBa U SHePTuu (1eTnei MUTaHus) B 9KOCUCTEME

BrbIsiBIIeHHE aHTPOTIOT€HHBIX H3MEHEHUH B 9KOCHCTEMAxX CBOEH MecTHOCTH (B BUE pedepara, Mpe3eHTalnuu, CTeHI0BOTO J0KIaaa U TIp.)
CpaBHHTENBbHAS XapaKTEPUCTUKA TPUPOIHBIX SKOCHCTEM M arpOIKOCHCTEM CBOEH MECTHOCTH.

HccnenoBanne U3MEHEHH B SKOCUCTEMAaX Ha OMOIOTUYECKUX MOJIENAX (aKBaApUYM).

Pemienue skonornyeckux 3ajaad.

Okckypeust EcrecTBeHHbIe (Jiec, OJIE U JIp.) ¥ UICKYCCTBEHHBIE (ITapK, cajl, CKBEp LIKOJIbI, pepMa U JIp.) SKOCUCTEMBI.

OcHOBHBIE MOHATHS. JKOCHUCTEMA, OMOTEOIIeH03, OMOIIEH03, arporieHo3. [IpoTylieHThl, KOHCYMEHTHI, peayleHThl. [IuieBsie 1enu u ceTu.
Tema 2.3 BUOCDEPA — I''IOBAJIBHAS DKOCUCTEMA (2 4)

buocdepa — rnobdanpHas 3KOcHCcTEMA.

CocraB u ctpykTypa 6mocdepsl. Yuenne B. 1. Bepnaackoro o 6uocdepe.

Poxs sxuBbIX oprann3mos B 6uochepe. buomacca 3emmn. buonorndeckuii KpyroBopoT BemecTs (Ha MpuMepe KPyroBOpoTa BOABI U YTIAEPOIa).

Jemonctpauus. Tabmuubl n cxembl: «CTpykTypa Ouocdeps», «KpyroBopoT Bonabl B Ouochepe», «KpyroBopor yriepoga B Ouochepe».
Harnsaselil MaTepual, oTpaxaroonuil BUI0BOE pa3HO0Opa3ue KUBBIX OPraHU3MOB OHOC(EpHI.



Ocnosubie noHsTHs. bruocdepa. XKupoe BemecTBo, OMOreHHOE BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BemecTBo. buomacca 3emiu.
Tema 2.4 BUOCDEPA U YEJIOBEK (2u)
buocdepa u yenosek. I'moGanbHbIe 3KOTOTHYECKUE TPOOIEMBI U MTYTH UX PEILICHUS.

[TocnencTBus neATENbHOCTH YEJI0BEKA I OKpYyKatoliel cpenbl. [IpaBuia nosenenus B npupogHoi cpene. OxpaHa npupoisl U paluoOHAIBHOE

MCII0JIb30BaHUE IIPUPOIHBIX PECYPCOB.

HGMOHCTpaHI/IH. Ta6HI/IHLI, HWIUTIOCTpUpYrOIue I7100adbHBIE  DKOJIOTHYECKHE HpO6JICMBI n MnoCICACTBHA ACATCIIBHOCTH YCIOBCKa B
OKPY)KaIOIHeﬁ cpeac. KapTBI HallMOHAJIbHBIX IIAPKOB, 3alIOBCAHNKOB H 3aKa3HHUKOB Poccum.

JlabopaTopHble U NpaKkTHYecKHe PadoThl

AHaJIM3 U OLIEHKA NOCJIeACTBUI cOOCTBEHHOI /1esiTeIbHOCTH

B OKpY’KalleH cpeje.

AHAJINM3 U OLEHKA IVI00aJbHBIX JKOJOTHYECKHUX NMP00/eM U IMyTell UX pelieHus.

OcHoBHbIE NOHATHS. [ T00anbHBIE SKOJIOTUUECKHE MpooieMbl. OXpaHa npupoibl. ParmonaibHOE TPUPOIOTIOIB30BAHHE.

HaIII/IOHaJ'II)HBIG IMMapKH, 3alIOBCITHUKHU, 3aKa3HUKH. KpaCHaH KHHTa.



KanenaapHo-temaTtudeckoe miiaHupoBaHue no yueonomy npeamery 11 kiace

Tema ypoka | Ne /i | Coneprkanue ypoka \ Bup nestenpHOCTH

Cpoxku

BBenenue 14

Bsenenue 1 3HaueHue BocnpousBoauTs BKI1aa OMOJIOTMYECKUX 3HAHUN B
OMOJIOTMYECKUX 3HAHUN | MPAKTUYECKOM KU3HU YeJoBeKa

Tema 1.1 MCTOPHUSI DBOJIIOLIMOHHBIX UJEH (4 1)

PazButue Guonoruu B DBOJIIOLIHSL. Bocnipouzsoauts Bkiaa K Jlunnes B pazButie OMoI0ru4ecKon
JOJIapBUHCKUI TIEPUOJT 2 Kpeaunonusm. HayKH.
Pa6oter K.JIunnest




Tema ypoka No /it ConeprkaHue ypoka Bup nestenpHocTu Cpoku
OBOIOIMOHHAs 3 Tpancdopmusm, Bocnpousoauts Biag XK.b. Jlamapka B pa3BuTHe OMOIOTMYECKOM
teopus JK.b.Jlamapka 3BOJIIOIIMOHU3M. HAyKU;
[Ipennoceuiku 4 [Ipennoceuaku BocnpousBoauTh CyIHOCTh OMOIOTHUECKUX MPOLIECCOB:
BO3HHUKHOBEHUS BO3HUKHOBEHUS YUCHUS | JEHCTBHE HCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOPA,
yuenus Y.JlapuHa Y./lapBuna (dhopMupoBaHHE TPUCIIOCOOTICHHOCTH, 00pa30BaHuE BUIOB
OBOIOIMOHHAs 5 OBontonuoHHas Teopusi | Ha3plBaTh  OCHOBHBIE — IIOJIOKEHUSI ~ OMOJOTMYECKHX  TEOpHi

teopus Y./laprHa

Y. TapBuHa

(aBomortmonHas teopus Y. JlapsuHa),

BBISIBJIAATH CYLIHOCTh 3aKOHOMEPHOCTEW H3MEHYUBOCTH.
BocnpousBoguts Bkian Y. Japeuna B pa3BUTHE OMOIOTMYECKOMN
HAyKH, OOBACHATH IPUUUHBI IBOJIIOLINH,




Tema ypoka

No /it ‘ ConeprkaHue ypoka

Bun nesrensHOCTH

Cpoku

Tema 1.2 COBPEMEHHOE 3BOJJIIONMOHHOE YYEHME 8 4

Bun. IIp.p.Ne 1
BrigBienue

HU3MCHYUBOCTHU Y

oco0ell 0JTHOTO BHA.

6 Taxconsl. Bun,
KPUTEPHH BHA.

BocnpousBoauTh CTPYKTYypy CTPOCHHS OHMOJIOTHYECKHX OOBEKTOB
BUJIA.

BbISBISATE CYITHOCTD 3aKOHOMEPHOCTENW M3MEHYUBOCTH, IPUUNHBI
U3MEHSAEMOCTH BUJIOB.

IIposooums camocmoamenvHbvlil ROUCK OUOI0ZUHECKOTL
ungopmayuu: HaXOAUTh B TEKCTE YUeOHHUKA, B PA3INYHBIX
HCTOYHUKAX HEOOXOAUMYIO MH(POPMAIUIO O )KUBBIX OpraHu3Max (B
TOM YHCJIE C HCIOJIb30BaHHEM HH(POPMALOHHBIX TEXHOIOTHil)

IM\p Ne2 Onucanue
oco0el Buaa 110
Mopdoornaeckomy
KPUTEPHIO.

7 Mopdonoruueckuii
KpUTEpHUI.

OmnuceiBaTh 0co0€i BUIOB 110 MOP(OTOTUUECKOMY KPUTEPHIO.




Tema ypoka No /it ConeprkaHue ypoka Bup nestenpHocTu Cpoku
[Monmynsuus kak 8 [Monmynsums. Bun. BocnpousBoauTh CTPYKTYpY CTPOEHHUS OMOJOTUYECKHX OOBEKTOB:
CTPYKTYpHasi eAMHULA BH/IA, TONYJISILIUH.
BHJIA
[Tonynauus kak 9 I'enodonn BocnpousBoauTth OMOIOrHYECKYI0 TEPMUHOJIOTHIO © BU/,
€AMHUIIA SBOJIIOIIII TOMYJISITIHSL, TeHO(OHI.
DakTOpPHI IBOTIOIIUN 10 Bocnpon3Boaute OMOJOTHYECKYIO TEPMHHOJOTHIO: MYTAIIMOHHBIN
JBIoKy1me CWIBL | rporecc, MOMYISIIMOHHBIE BOJTHBI, H30JISIUS, €CTECTBEHHBIN 0TOOD
SBOJTIOLIUU: CpaBHuBaTs paszHble  (OPMBI €CTECTBEHHOTO  OTOOpa Jpyr C
MYTALMOHHBIH IpPYyroM W TPaBWIBHO ONPEAENATh MX 1O  CYIIHOCTHBIM
nporrece, XapaKTEPUCTHKAM.
MONYJISILIUOHHBIE
BOJIHBI, W30JISIINS,
€CTECTBEHHBI  0TOOD.
JBroKy1umii "
CTaOWIIN3HUPYIOIINH
ot0op.
Tema ypoxka Ne /i CoJepkaHue ypoka Bun nestrenpHoCcTH Cpoxku
Ananranuu 11 Ananranuu BuIsIBISATE IPUCIIOCOOICHUSI OPTAHU3MOB K Cpe/ie 0OMTaHUS

OpPraHu3MOB K
YCJIOBHSIM OOUTaHUSI
I1./p Ne3 BrisiBnenue

OpraHU3MOB K
YCJIOBHUSIM OOUTaHUS




MIPUCTIOCOOICHUI
OpPraHHU3MOB K Cpejie
oOuTaHus

Bunoo6pa3oBanue 12 CniocoObl u yTH BocnpousBoauTh OMOIOTHYECKYIO TEPMUHOJIOTHIO!
BH1000pa30BaHMS. BH1000pazoBanue. OOBACHATH 00pa3oBaHKE BUIOB

CoxpaHnenue 13 Jloka3zaTenbcTBa BocnpousBoauTh OM0JIOTHYECKYI0 TEPMUHOJIOTHIO: TAJIEOHTOJIOTHS,

MHOT000pa3us BUIIOB. IBOJIOIUH MPUBOAMTH TPHUMEPHI JIOKA3aTECIbCTB HBOJIOIUK OPTaHUYECKOTO

JlokazaTenbcTBa OpPraHUYECKOTO MHpa MUpa.

IBOJIOIUH

OpraHn4€CcKoro Mmupa




Tema ypoka

Nen/m |

CopepxaHue ypoka

Bun nesrensHOCTH

Cpoku

Tema 1.3 IPOUCXOXKAEHUE )KU3HU HA 3EMJIE (3 1)

PazButune 14 PazButune OOBACHSAIOT C MATEPUATUCTUIYCCKUX TTO3UIIUN TTPOIIECC
IIpEICTaBICHUN O IIpeICTaBICHUN O BO3HHUKHOBEHHUS KU3HU Ha 3eMIIe KaK €CTECTBEHHOE COOBITUE B
MIPOUCXOXKACHUN MIPOUCXOXKACHUN LMY 3BOJIIOLMOHHBIX MPE0OPa30BaHU MaTEPUH B LIETIOM.
KU3HH Ha 3eMJie . KU3HH Ha 3emMIie

CoBpemenHoe 15 CoBpemeHnHoe JaBaTh ompeaeleHHs] MOHSATUSIM:

[IPEJICTABJICHUE O IIPEJICTABJIICHUE O I'umoresa. Koauepsatsl. [Ipo6uoHTHI

MIPOUCXOXKICHUN MIPOUCXOXKACHUN JlaBaTh ompeieneHne TEPMUH Y- THIIOTE3a.

»u3HH Ha 3emie .I1/.p.

Ne 4 Ananm3 u olleHKa
Pa3IUYHBIX TUIIOTE3 O
MIPOUCXOKACHUHN
JKU3HHA

JKA3HU Ha 3emiie

HassIBaTh 9manel pazeumus Hcustu.

XapakTepu3oBaTb  OCHOBHblE NPEOCMAGIEHUS O B03HUKHOBEHUU
HCUSHUL.

OO0BSICHATB ponb Ouonocuu 6 GopmuposaHuu
ecmecmeeHHO-HAYYHOU KAPMUHbL MUpPQ.
Boieasite naubonee cnodxcuylo npoonemy 6 6onpoce npoucxodic-
O€HUSL ACU3HU.

Bbicka3bIBaTh CBOIO TOUKY 3PEHUA O CIOMHCHOCIU 80NPOCA
BO3HUKHOBEHUSL HCUSHU.

CcO8peMeHHOU




Tema ypoka

Ne i/t

CopepxaHue ypoka

Bun nesrensHOCTH

Cpoku

Pa3BuTHe xu3Hu Ha 16 Pa3BuTHe xu3Hu Ha OOBSACHATH npuuUHBL TIOABICHUS U IPOLBETAHUS OTAEIbHBIX
3eme. 3emie. IpYII PACTEHUH U )KUBOTHBIX U IPUUYMHBI UX BBIMUPAHHUSL.
JlaBaThb onpejesieHHe TePMUHAM: apoMOp(H03, U0 TATITAIIHSL.

Tema 1.4 IPOUCXOKIAEHUE YEJIOBEKA (4 1)

I'unore3bl 17 I'unore3sbr JlaBaTh onpenesieHre TEPMHUHAM. aHTPOIIOJIOTHS, AaHTPOIIOTEHES.

IIPOUCXOXKACHUS IIPOUCXOXKACHUS JlaBaTh OLIEHKY pa3JIMYHbIM THIIOTE3aM IIPOUCX0XKICHUS YEJIOBEKA

4eJI0BEKa 4eJIoBeKa

IIp.p NeS5 Ananus n

OLIEHKA pa3JIN4HbIX

TUIOTE3

IIPOUCXOXKICHUS

YCJIOBCKaA.




ITonoxeHne yenoBeka
B CUCTEME KUBOTHOT'O
mupa JL.p Ne2
BeIsiBIIEHME PHU3HAKOB
CXOZCTBA 3apOJbIILIEH
YeJIOBEKa U IPYTUX

18

Knaccudukanms
YyeJIOBEKaA.

HasbiBaTh pu3Haku OMOJIOrHYECKOr0 OOBEKTA - YSIIOBEKa.
OnpeneasiTh NpUHAAICKHOCTS OMOIOTHYECKOT0 00BeKkTa «Yerno-
BEK» K KJIACCY MJICKONUTAIOIIUE, OTEIY IPUMATHI.

MJICKOTIUTAOIIUX .
Tema ypoxka Ne i/t | Coneprxanue ypoka Bun nesarenpHoCTH Cpoku
DBOJIIOIHS YETIOBEKA . 19 Oodronus yenoBeka . | [lepeuncnste hakTophl (IBHKYIINE CHIIBI) aHTPOIIOTEHE3A.

XapakTepu30BaTh CTAANU PA3BUTHS YETIOBEKA.
Pacer yenosexka . 20 Pacsl yenoBeka . JlaBatTh omnpejiesieHue TEPMUHY: paca

Jloka3pIBaTh €IMHCTBO YEIOBEUYECKUX pac.




Tema 2.1 SKOJIOI'NMYECKHUE ®AKTOPBI (3 4)

Tema ypoka Ne n/nn Copneprkanue ypoka Bun nestensHOCTH Cpoku
Opranusm u cpena . 21 Opranusm u cpena . JlaBath orpesesieHue TEPMUHAM: SKOJIOTHYECKHE (PaKTOPBI
DKOJI0rH4ecKHe DKOJIOTHYECKHUE
(bakTopsI . (bakTopsI
AOuoTtnyeckue 22 AOGuoTHveckKue JlaBaTh onpeneneHne TEpMUHAM: a0HOTHYECKHE (DAaKTOPHI,
(bakxTopsI cpeabl (bakTopsl Ccpembl MIPUBOJIAT IPUMEPBHI.
buornueckue 23 buotnueckue dakroprl | [laBath onpeneneHue TepMUHaM: OHOTHYECKHE (DaKTOPBI, CUMOHO3,

(akTopbI CpeIbl .

Cpelbl .

KOHKYPCHIUA, XUIITHUYCCTBO, ITapa3suTU3M.




Tema ypoka

Nen/m |

CopepxaHue ypoka

Bun nesrensHOCTH

Cpoku

Crpykrypa 3xocucrem 4 4

CrpykTypa 3KocucTeM 24 Crpykrypa skocucteM | OnpeaessiloT ¥ aHAJTU3UPYIOT MOHITHS «9KOCUCTEMAY,
«OHMOTeoIeH03)», «OMOLIEHO3», «IKOJIOTHUECKAs TUPAMUIAY.
XapakTepu3ylT KOMIIOHEHThI OMOLIEHO03a, TAI0T XapaKTePUCTUKY
IIPOJYyLIEHTaM, KOHCYMEHTaM U peAyLieHTaM

[Tumessie cBsA3U 25 [Tumessie cBsA3U @OopMyIUPYIOT MpPEACTAaBICHUS O LENsIX M CEeTAX MUTaHUus.

KpYrOBOPOT BEIIECTB.
I1.p Ne 6 CocraBienue
Hernei mMUTanus B
DKOCHUCTEME

KpYTOBOPOT BEILIECTB.
Llenu nutanus.

OnuUChIBAalOT W TPUBOAAT MPUMEPHI MHPAMHJT SHEPTHH, YHCEI U
OMOMAacCCHI.




Tema ypoka

Ne i/t

CopepxaHue ypoka

Bun nesrensHOCTH

Cpoku

OKCcKypcus
EcrecTBeHHbIE N
HCKYCCTBEHHBIC
skocucteMsl [1.p.Ne 7
CpaBHuTeNBHAS
XapaKTepUCTHKA
MIPUPOJTHBIX
9KOCHUCTEM U
arpO3KOCUCTEM CBOEH
MECTHOCTH

26

EcrecTBenHnble 1
HMCKYCCTBEHHBIC
3KOCUCTEMBI

CpaBHI/IBaTB CCTCCTBCHHBIC U UCKYCCTBCHHBIC SKOCHUCTCMBI.

[TprunnbI
YCTOMYHUBOCTH U
CMEHEI SKOCHUCTEM
JLp Ne3
HccnegoBanme
W3MEHEHUH B
DKOCHCTEMAaX Ha
OMOJIOTHYECKUX
MOJICIISX .

27

[TpuunnbI
YCTONYHMBOCTH ¥ CMEHBI
9KOCUCTEM

Borasname AHTPOIIOTCHHBIC HM3MCHCHHSA B 3JSKOCUCTEMaAX cBOCH
MeCTHOCTH. OOBACHAIOT IIPpUYUHBI HCYC3HOBCHHA
BHUJO0B U CMCHBI DKOCHUCTEM.

buocdepa -rinodaabHasi 3kocucTemMa 24




Tema ypoka No /it ConeprkaHue ypoka Bup nestenpHocTu Cpoku
Pounb xuBbIX 28 Pounb xuBbIX BBISBUTB pOJIb )KUBBIX OpraHU3MOB B Onochepe
OpPraHUu3MOB B OpPraHUu3MOB B XapakTepusyoT npeoOpa3oBaHus TUTAHETHI KUBBIMH
ouocdepe ounocdepe OpraHM3MaMH: W3MEHEHHE COCTaBa aTMOC(epbl, BO3HUKHOBEHUE
0CaJI0YHBIX TIOPOJ] ¥ TOYBBL. OMHCHIBAIOT MPOIIECCHI, TPUBOIAIIHE K
00pa30BaHMIO TIOJE3HBIX UCKOMAEMBIX.
Kpyrosoport Bemiects 29 Kpyrosoport Bemiects XapakTepu3yIlOT OCHOBHBIE KPYTOBOPOTHI: BOJIBI, YIIIEPOa.

XapakTepusyroT KpyroBOpoThI: a30Ta, hocdopa u cephl.
OneHnBalOT 3HaYEHUE KPYTOBOPOTOB BELLIECTB AJIs
CYLIECTBOBAHMS KU3HU Ha 3eMiie.

buocdepa n yenoBek 24




Tema ypoka No /it ConeprkaHue ypoka Bun nestensHocTu Cpoku

buocdepa n yenosex | 30 buocdepa u yenosek @opMyJIMPYIOT OCHOBHBIC MONIOKeHHs yaeHus B. M. BepHanackoro
o 6uochepe. OOBACHAIOT HEBO3MOKHOCTh CYIIECTBOBAHUS >KU3HU
3a rpaHuIiaMu ouocdepsl.
XapakTepu3ylT KOMIIOHEHTh Ouocdepbl M BIUSHHE Ha HHUX
AHTPOIIOTEHHBIX (DAKTOPOB.

OcHoBHBIE 31 OcHoBHBIE JatoT ompeneneHue NOHITUSAM: SKOJIOTUYECKHUE MPOOIIEMBI. ,

HKOJIOTHYECKUE 9KOJIOTHYECKHE OLICHKY MOCTIEICTBHI COOCTBEHHOI 1eATEIHHOCTH B OKPY>KaroIei

POOIIEMBI IPOOIIeMBI cpene

COBPEMEHHOCTHU COBPEMEHHOCTHU

JL.P.Ne 4 Ananus u

OLICHKA MOCJEICTBUI

COOCTBEHHOM

ACATCIIBHOCTH B

OKpY>Kalolleu cpee .

3akiarouenue 14.




Tema ypoka No /it ConeprkaHue ypoka Bup nestenpHocTu Cpoku
['onoBast KOHTpOJIbHAS 32 KonTponbHast pabota | BBIMOTHSIIOT KOHTPOIBHYIO padoTy B popme EI'D.
pabora
PesepBHoe Bpems 24
O60061eHne o BceMy 33 OKOJIOTHYECKUE BrinosiHeHue 3aaHuii pasHoro Buaa:
Kypcy 34 baxTopsI 3aJIaHus C BLIOOPOM OTBETOB.

PasButue )u3HU Ha
3emite.

3aJJaHusl CO CBOOOJHBIMU KPATKUMH U Pa3BEPHYTHIMU OTBETAMHU.
3a/1aHKsl HA COOTBETCTBHE.

3a/IaHMs - HE3aKOHYEHHBIE NIPEI0KECHUS.

3aJjaHKsl Ha HaXOKACHUE OIUOOK B IPUBEJCHHOM TEKCTE







