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IHosicHuTeNLHAA 3aNIUCKA
Pabouas nmporpamma co3jgaHa B COOTBETCTBUH C TPEOOBAHUSAMMU:

®denepalibHOTO  TOCYJAPCTBEHHOIO  00pa3oBaTENIbHOTO  CTaHJapTa
cpennero oomiero o6pazoBanus (IIpuka3 MunucrepcTBa 00pa3oBaHUA U HAYKH
Poccuiickoii ®@enepannn (MunoOpnayku Poccum) ot 17 mas 2012 r. N 413 1.
MockBa "OO0 yTBepkIeHUU (enepaTbHOro rocyJapCTBEHHOTO 00pa30BaTENIbHOIO
CTaHaapTa cpemHero (MOJHOTO) oOmero oOpa3oBaHus") C HM3MEHCHUSAMH U
nonosiHeHusiMu ot 29 nexadbps 2014 r., 31 nexabpsa 2015 r., 29 utons 2017 r. Ha
OCHOBE:

- IIporpammsel cpenHero moJiHOro oOmiero odpazoBanus. buonorus. [IpumepHbie
pabouue nporpammbl [IpeameTHas nuHus yueonukos noj penakmueit JI.K.bemnsena ,
I'M. Jpimmmna. 10-11 xmaccesl. M.: IlpocBemienne 2021. buonorus.11 knacc.
YyeOHuk 1151 00111€00pa3oBaTeIbHBIX  OpraHu3aluii: 0a30BBbId YPOBEHbB., MOJ
penakuueit JI.K. bensgea u I''M. Jdpimmumna M : IIpocsemenue 2020r
VY4eOHbBIM IJIAHOM IIKOJIBI NpeaycMaTpuBaeTcst 136 yacoB Ha U3ydeHne OUOJIOTHH B
10-11 xnaccax (68 gacoB B rof, 2 4aca B HEJIEIIIO)
I[lnanupyembie pe3yJbTaThl H3yYeHHs Kypca

IIpeametHnsnie Y'Y/ Ha 6a30BOM YpOBHE MpeIoaaracTcs:

- (opMupoBaHHME TMPEICTABICHUN O POJIM U MeCcTe OHOJIOTMU B COBPEMEHHOMU
HAay4YHOU KapTUHE MUPA;

- IOHUMaHUE POJU OMOJIOTMH B (OPMUPOBAHUM Kpyrozopa M (PyHKIHMOHAIbHOU
TPaMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX 33]1a4;

- OBJIQJICHUE OCHOBOIIOJIATAIONIMMHU MOHATUSIMU M TPEACTABICHUAMHU O >KUBOU
MPUPO/JIE, €€ YPOBHEBOW OPraHU3ALMH U IBOJIIOLINH;

- YBEPEHHOE IOJIb30BaHNE OMOJIOTHYECKOM TEPMHUHOJIOTHEN U CHMBOJIMKOM;

- OBJIQJICHUE CMOCOOaMU BBHISBIICHUS W OIICHKA AHTPOIOTCHHBIX W3MEHEHHH B
MPUPO/IE;

- opmupoBaHue YMEHUN OOBICHATH PE3YJIbTAThl OMOJIOTHYCCKUX AKCIICPUMEHTOB,
pelaTth dJIeMEeHTapHbIe OMOJIOTHYECKUE 3a/1auHu.

B nporuiecce nzydueHus Kypca Takxke 0KUAACTCS JOCTUKEHUE CISTYIOITUX
JInunocTHbIX YY/I:

-hopMupoBaHrUe COOCTBEHHOW TMO3UIMM 1O OTHOIICHHID K OHOJOTHYECKOMN
uH(popMaIu, noydaeMoi U3 pa3HbIX HCTOYHUKOB,

- TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSIKCHUU BCEU KU3HH;

- CO3HATEIBHOE OTHOIICHHE K HENPEPhIBHOMY OOpa30BaHUIO KAaK YCIOBHIO
YCHENTHON MPOQECCHOHATIEHON U OOIIECTBEHHOM TSI TETbHOCTH.

JlocTuxkeHre JIMYHOCTHBIX PE3YyJbTAaTOB OIICHUBAECTCS HA KAUY€CTBEHHOM YPOBHE
(6e3 0TMETOK).

ChopMupoBaHHOCTh METANPEIMETHBIX WU TMPEAMETHBIX YMEHUN OIICHMBAETCS B
Oasax 1mo pe3yyibraraM TeKYyIIero, TeMaTHYeCKOTO M HTOTOBOTO KOHTPOJIS, a TAKKe
0 pe3yJibTaTaM BBITIOJTHEHHUS JJa0OPATOPHBIX U MPAKTUYECKUX padoT.
MetanpeamernbiMu Y'Y/l ocBoeHMS Kypca OMOJIOTHU SIBIISTFOTCS



- OBJIAJICHUE COCTABIIAIOIIMMU MMPOEKTHON U UCCIIEI0BATEIbCKOM IEATEIBHOCTH 10
U3YYEHUIO OOMMX OHOJOTUYECKMX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX JKHBOM
IPUPOJE;
- YMEHHUE CaMOCTOSATENIbHO ONPEAENISTh LEJIA U COCTABIIATH IUIAHBI;
- CHOCOOHOCTb ~ CaMOCTOSITEJIBHO ~ OCYIIECTBIISATh,  KOHTPOJIMpPOBaTb U
KOPPEKTHPOBATh yUeOHYIO U BHEYUEOHYIO (BKIIIOUAs! BHEIIKOJBHYIO) IE€ATEIbHOCTD;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3JINYHBIX CUTYAIUSX;
- YMEHHE OCYIIECTBIATh CAMOCTOSTEIbHYIO HH(POPMAIIMIOHHONO3HABATEIbHYIO
NEeATEIbHOCTh, BKJIKOYAas YMEHHE OpPHEHTHPOBATHCA B Pa3IUYHBIX MCTOYHUKAX
uHpOpMallMM, KPUTUYECKH OLEHUBATh M HHTEPIPETUPOBATH HH(POPMALUIO,
NOJIy4aeMYIO U3 Pa3IN4YHbIX HICTOYHUKOB.
COIAEPKXAHUE KYPCA
bazossiii yposens 10 KJIACC (24 B Henento, Bcero 684.)
BBEJIEHME (1 4)
Mecto kypca «OO0mmas OMOJI0rus» B CUCTEME €CTECTBEHHO-HAYUYHBIX JUCLMIUIMH, a
TaKKe cpenu Ouonorndeckux Hayk. Llenp u 3agaun Kypcea. 3HaueHue npeameTa 1is
MMOHMMAaHUS €IMHCTBA BCErO >KUBOTO, B3aUMOCBSI3U BCEX vacTeil Onocdepnl 3eMiu.
Cucrema xuBoii npupoasl. [{apcTBa :KMBOM TPUPOIBI.
Pa3nen 1 buosiorus kak Hayka. Metoabl HAy4HOT0 nMo3HaHus (34)
Tema 1.1 KPATKAA UCTOPUA PASBUTHUA BUOJIOT' MU (1)
Crpykrypa Ouojoruu Kak Hayku. buosnorumueckue Hayku o ¢GopMe M CTPOECHUU
opranu3moB.  Cucrtemaruka.  OBomrolMOHHOe  yuyeHue.  Kriaccudukanus
OMOJIOrMYECKUX HayK. DTanbl pa3BUTHs Ouosioruu. JlemoHctpauus. buorpadpuu n
NOpPTPEeTHl (M300pAKEHUSI) YUEHBIX, BHECIIMX BKJIAJ B CTAHOBJIEHUE U PA3BUTHE
OMOJIOTUU KaK HAyKHU.
[MPEAMETHBIE PE3VJIbTATBI OBYUYEHUA
VYyammecs T0mKHBI 3HATh:
- onpeziesieHne OMOJIOTUH KaK HAyKU;
- OCHOBOIIOJIO)KHHUKOB OHOJIOTMM KaK HayKd, OCHOBOIIOJIOKHUKOB HAay4YHOUH
(3armaIHOM ) METUITMHBI, AHATOMUH, (PU3UOJIOTHH;
- CO3/JaTeJIEN KIIETOYHOU TEOPUH;
- CO3/1aTeNe COBPEMEHHOIO SBOJIFOLIMOHHOIO YUEHHS U 3TAllbl €0 CTAHOBJICHUS;
- KJIacCU(PUKAINIO OMOJIOTUYECKUX HAYK.
VYyammecs 10JKHBI YMETh:
- OIICHUBATh BKJIAJ] OTJEJIbHBIX YUEHBIX B pa3BUTHE OHMOJIOTUH.
Tema 1.2 CYIIIHOCTb XXU3HU U CBOMCTBA XXUBOI'O (1 u)
Omnpenenenue KU3HU. XMMHUYECKHI COCTaB U KJIETOYHOE CTPOCHUE OPraHU3MOB,
Hacensomux 3emiato. OOMEH BeElecTB U CaMOPEryJilMs B OHOJIOTMYECKUX
cuctemax. CaMOBOCIIPOU3BEAEHUE; HACIEACTBEHHOCTh 1 U3BMEHUHUBOCTh KaK OCHOBA
CyILIECTBOBAaHUSA )XKUBOU Marepuu. Poct u passurue. Paznpaxxumocts. PutmMudHoCTh
MPOLIECCOB JKU3HEAESTENbHOCTU. JIMCKPETHOCTh M 1LIEIOCTHOCTh. JleMoHcTparius.
CBoiicTBa )KMBOTO (AaHUMALIHS).
I[TPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
VYyammecs 10/KHBI 3HATh:
- OIIpEIETICHUE KU3HU;
- CBOMCTBA KMBBIX CUCTEM.
VYyamuecs 10KHbI YMETh:



- 1aBaTh ONPEIEIICHUE )KU3HH;
- IPUBOJIUTH IPUMEPBI NPOSABICHUM CBONCTB KUBOTO.

METAIIPEAMETHBIE PE3VJIbTATBI ObBYUEHUA

Yyammecs T0KHbI YMETh:

- paboTath ¢ yueOHHUKOM, COCTaBISATh KOHCIEKT naparpada;

- pa3pabaThiBaTh IUTAH-KOHCHEKT TEMbI, MCHOJb3YysSd pa3Hble HCTOYHHUKHU
uHpopManuu;

- TOTOBUTbH YCTHBIE COOOIIIEHNUs U pedepaThl Ha 3aJJaHHYIO TEMY;

- I0JIb30BaThCs MOUCKOBBIMU cucTeMaMu VHTEpHETA.

Tema 1.3 YPOBHU OPIAHM3AIIMM JXWUBOW MATEPUH. METO/IbI
BMOJIOI'NH (1 1)

YpoBHH OpraHusanuu KMBOM npupoxsl. Mepapxus ypoBHen. MeTonbl MO3HaHUA
’KUBOU MPUPOJIBI U KX 0COOEHHOCTH. JleMOHCcTpalus. YpOBHU OpraHU3aluu KUBOU
MaTepuu (aHUMaIMs).

I[MPEAMETHBIE PE3VYJIbTATHI OBYUYEHM A

VYyammecs T0MKHBI 3HATh:

- YPOBHU OPTaHMU3aLMH )KUBOM IPUPOIBI;

- METO/IbI ITIO3HAHUSA KUBOU IIPUPOJIBL.

VYuyammecs 10/KHbI YMETh:

- paclpenensarb ypOBHU OpPraHM3allMM >KUBOM NPUPOABI B COOTBETCTBUM C HX
HEpAPXUEH;

- IPUBOJIUTH IIPUMEPHI IIPOSIBICHUN CBOMCTB JXMBOI'O HA pPa3HbIX YPOBHSX.
OCHOBHBIE IOHATHS.

buonorus. )Kuzab. OCHOBHBIE OTJIMYMS KUBBIX OPTaHU3MOB OT 0OBEKTOB HEKUBOM
MPUPOABL. YPOBHH OpraHu3aiuu KuBod Marepuu. OOBEKTbl U METOJbl U3y4YEHUs
B Ouosorun. MHOroo0Opasue *«uBOro MUpa.

MexnpeaMeTHbIE CBSI3H

Heoprannueckass xumusg. Xumudeckue osieMeHThl [leprnoandeckoil cHCTEMBI
J[. 1. MenpaeneeBa u ©X OCHOBHBIE CBOMCTBA.

Oprannueckass xumusl. OCHOBHBIE TPYIIIBI  OPraHUYECKUX  COEIUHEHUHU.
METAIIPEMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyammecs 10/KHbBI YMETh:

- paboTaTth ¢ pa3HbIMU UCTOYHUKAMH HH(POPMAIIHH;

- II0JIb30BAaThCs IOUCKOBBIMU cucTeMaMu MHTEpHETA.

Paznen 2 Kaerka (18 u)

Tema 2.1 UCTOPUA MU3YUEHUA KIIETKU. KIIETOUHASA TEOPUA (1 v)
Krnerka kak cTpykrypHas U (pyHKIMOHANbHAs €IMHULIA )KUBOTO. VIcTOpUS n3yyeHus
kietku. [Ipokaprornueckas u sykapuotnyeckas kieTku. [IpuHnunuanbHas cxema
CTpOEHMS KJIETKU. KileTouHas Teopusi U €€ OCHOBHBIE MTOJIOKEHHS.

JlemoHcTpanus.

[IpyHIMOMATBHBIE CXEMBI YCTPOWCTBA CBETOBOTO M 3JIEKTPOHHOIO MHUKPOCKOIIOB.
Mopenn  knetkn. Mukporpenapatbl  KJIETOK  pacTeHUH, JKABOTHBIX H
OJTHOKJIETOYHBIX TpUOOB. MaTepuaibl, paccKa3blBalOIIMe O OHOTpadusx y4deHBIX,
BHECIIMX BKJIAJl B Pa3BUTHE KIETOUHON TEOPUH.

[MPEAMETHBIE PE3VYJIbTATBHI OBYUYEHM A

VYyammecs T0IKHbI 3HATh:



- TPUHIANHAAIBHYI0O CXEeMy CTPOCHHS KIETKH (Tura3MaTudeckas MeMOpaHa,
LUTOIJIa3Ma, TCHETUYECKUM anmapar);

- MHOT'000pa3ue MpOKapUOT;

- MHOT'000pa3ue dyKapuoT;

- 0COOCHHOCTH KJIETOK OJIHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB;

- 0COOCHHOCTHU PACTUTENbHBIX U )KUBOTHBIX KIIETOK;

- MOJIOXKEHUS KJIIETOYHON TEOPUHU CTPOCHHUS OPTaHU3MOB.

VYuyamuecs 107KHbI YMETh:

- paboTaTh CO CBETOBBIM MUKPOCKOIIOM;

- OITUCBHIBATh OOBEKTHI, BUJUMBIE B CBETOBOM MHUKPOCKOII.

OCHOBHBIE MOHSTHS.

Knerka. [uronorus. IlpokapuoTel: OakTepum U CHHE3EIEHBIE BOJOPOCIH
(mmanoOakTepun). DyKapuOTHYECKas KJIETKAa; MHOrooOpasve 3SyKapuOT; KIETKH
OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH pPaCTUTEIIbHOU
Y )KUBOTHOM KJIETOK. [10JI0KEHUST KIETOYHOM TEOPUH.

Tema 2.2 XUMHUYECKHWI COCTAB KJIETKH (1 u)

DJIEMEHTHBIM COCTaB KJETKH. PacnpocTpaHEHHOCTh JJIEMEHTOB, WX BKJIaJ B
o0Opa3oBaHME >KMBOW MaTepuu U OOBEKTOB HEKUBOWU MPUPOJIBI. MaKpOdJIEMEHTHI,
MUKpPOAJIEMEHTBI,  YJIbTPAMUKPODJIEMEHThI; HMX  BKJIaJl B  oOpa3oBaHuE
HEOPTraHWYECKUX U OPTraHUYECKUX MOJIEKYJI )KUBOTO BEIIIECTBA.

JlemoHCTpanus.

CxeMma (nuarpamma) pacrpejieieHusi XUMUYECKUX AJI€MEHTOB B HEXHBOUM U >KUBOU
MIPUPOJIE.

I[TPEAMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyammecs 10MKHBI 3HATh:

- MaKpO- U MUKPOAJIEMEHTHI, BXOJISIIME B COCTaB )KUBOT'0, U UX POJIb B OpraHU3Me.
VYyanmecs T0MKHbI YMETh:

- XapaKTepu3oBaTh (PYHKIMOHAIBHYIO POJIb OTIEIbHBIX XUMUUYECKUX AJIEMEHTOB B
KJIETKE.

OCHOBHBIE MTOHSTHS.

OpraHoreHsl, MaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI, YIbTPAMUKPOIJIEMEHTHI.

Tema 2.3 HEOPTAHNYECKHWE BEIIECTBA KJIETKU (2 4)

Heoprannueckue MoJekysbl >KMBOTO BEIIECTBA: BOJIa; XMMUYECKHE CBOMCTBA W
ouonoruyeckast posib. ColnM HEOPraHWYECKUX KHUCIOT, UX BKJIaJ B OOecredeHue
MIPOIIECCOB KU3HEAEATEIbHOCTH M MOJJEpkKaHUE romMeocTaza. Polib KaTMOHOB H
AHUOHOB B 00ECMEYEHUH MPOIECCOB KHU3HEALATETbHOCTH. OCMOC U OCMOTHYECKOE
JABJICHUE; OCMOTHYECKOE MOCTYTICHUE MOJIEKYJT B KJIETKY.

I[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyaruecs HOJKHBI 3HATh:

- XUMHYECKHE CBOMCTBA U OMOJIOTUYECKYIO POJIb BOJIBI;

- pOJib KaTMOHOB M AaHWUOHOB B 0OECHEYEHUHU IPOIECCOB KU3HEACATEIbHOCTH.
Yuamuecs I10KHbI YMETh:

- OOBSACHATH MPUYMHBI OCOOBIX CBOWMCTB BOABL. OcHOBHBIC TOHsTHS. CBOWMCTBa
BOJIbl. MuHepanbHbie conu. ['uapodunbabie U TuAPO(HOOHBIC BEIIeCTBA.

Tema 2.4 OPTAHWYECKUE BEIIECTBA. OBIIIASA XAPAKTEPUCTHUKA.
JIMTIUABI (1 )



Opranuyeckre MoJieKyJibl. HU3KOMOJEKYIsIpHBIE UM BBICOKOMOJEKYJISIPHBIC
coequHeHus.  Jlummael:  cTpoenue,  KiaccuuKamMs M OmoJorMyecKas
posnb. I[TPEJIMETHBIE PE3YJIbTATBHI OBYUYEHU A

VYyaimmecs TOIKHBI 3HATh:

- IPUHIUIIBI CTPYKTYPHOU OpraHu3aluy U (PYHKITUU JIUITH]IOB.

-4aluecs A0JIKHbI YMETh:

- XapakTepu3oBaTh (GyHKIMH JTUNUA0B. OCHOBHBbIC MOHATHS. Jlunmuael. Jlumounasl.
HeuitpanbHbie )KUpHI.

Tema 2.5 OPIAHMYECKHME BEHIECTBA. VYIJIEBOJbI. BEJIKM (2 4)
VYrieBoapl: cTpoeHrue U Ouosorudeckas posib. MoHocaxapuibl U MOJUCAXAPUIBI.
benku — Ouojormueckue MOTUMEPBI; UX CTPYKTypHas opraHu3anus. OyHKIUU
06enkoBbIX MoJeKyll. benku-gpepmentsl. CTpyKTypbl Oenka: nepBUYHAS, BTOPUUHAS,
TpETUYHAsl, YeTBEpTUYHAs. J(eHaTypauus U peHarypauus 0enkoB. JlemoHcTpanus.
OObeMHBIE MOJIEAN CTPYKTYpHOM OpraHu3alud OWOJIOTHUYECKUX MOJIUMEPOB —
OEJIKOB.

I[MPEAMETHBIE PE3VYJIbTATHI OBYUYEHM A

VYyammecs 10MKHBI 3HATh:

- IPUHIUIIBI CTPYKTYPHOU OpraHu3aiuu U GyHKIIMU OETKOB U YTJIEBOIOB;

- KJIacCCU(PUKALIUIO YTJIEBOJIOB. YYaluecs TOJKHBI YMETh:

- OOBSICHATH NIPUHIIMUI IEUCTBUS (EPMEHTOB;

- XapaKTepu30BaTh QYHKIIMH OCJIKOB U yTIEBOIOB.

OCHOBHBIE IOHATHSI.

YrneBoasl. MoHOcaxapuasl, nojmcaxapuapl. benku. buonorndeckue moamMepsl.
JlenaTypauus u peHaTypauus OenKoB.

Tema 2.6 OPTAHNMYECKHWE BEIIECTBA. HYKJIEMHOBBIE KUCJIOTHI (2 u)
JJHK —  wmonekynsl  HacneactBeHHoctu. Pepymmkamua JIHK, nepenaua
HacJeACTBEHHOM  uwH(poOpMalMu W3  TOKOJIeHHs B nokojeHue. Ilepenaua
HacJeACTBEHHOW uHGpoOpManuu u3 sjapa B HUTOmasMmy; TpaHckpunius. PHK:
cTpykTrypa u QpyHkiuu. MHpopManoHHblie, TpaHCIOpTHBIE, pudocoManbabie PHK.
JlemoHcTpanus.

OO0beMHBIE MOJIENTM HYKJIEUHOBBIX KHCIIOT.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

VYyamuecs 10IKHbI 3HATh:

- IPUHITUIIBI CTPYKTYPHOU OpraHU3alvy U (PYHKIIUN HYKJIEUHOBBIX KUCJIOT;

- CTPYKTYPY HYKJIEUHOBBIX KHUCJIOT.

VYyamuecs 10MKHbI yMETh:

- XapaKTepu30BaTh PYHKINHU HYKICHHOBBIX KHUCIIOT;

- paznu4ath HykiaenHoBbie kucioThl (JIHK u PHK).

OCHOBHBIEC MTOHSTHS.

HykneunoBsie kucnotel. Permukaumst JIHK. Tpanckpunuus. Hykneortun.
KomrmimemeHTapHOCTS.

Tema 2.7 OYKAPUOTHUYECKASA KJIETKA. IIUTOIUIASMA. OPI'TAHOWM/IbI
Gy

OykapuoTtndeckas kierka. [nasmatudeckas memOpana u ee pynkuun. [{uromnnazma
AYyKapUOTUYECKON KJIeTKA. OpraHowabl IUTOIJIA3Mbl, UX CTPYKTypa W (DYHKIIUH.
Knaccudukanus opranounnos. lutockener. Bxirouenus, ux 3Ha4€HHE W POJIb B



Metabonu3zme  kieTok. OcCOOEHHOCTH  CTPOCHHMSI  PACTUTEIBHOW  KIIETKH.
JlemoHCTpanus.

Mopenn kierku. CXeMbl CTPOEHHUS OpPraHOMJIOB PACTUTEIBHOW W KUBOTHOU
KJIETOK.

JIabopaTopHble U TPAKTHUECKHUE PAOOTHI

1. OpraHouasl KJIETKH (BUPTyaJlbHO C  TIOMOIIbIO  MYJIBTUMEIUWHOTO
MPUIOKECHHS K YICOHUKY).

2. IlpuroroBieHue U ONHMCAHNE MUKPOIIPENAPATOB KIETOK PACTEHUH.
ITPEJIMETHBIE PE3YJIbTATBI ObYUYEHUA

VYyamuecs 10KHBI 3HATH:

- CTPOCHUE FYKAPUOTUUECKOMN KIIETKH;

- 0COOCHHOCTH PACTUTEIBHBIX U )KUBOTHBIX KIIETOK;

- KJIacCU(UKALIUIO OPTAaHOUIOB KIETKH.

Yyammecs T0KHbI YMETh:

- XapaKTepU30BaTh (PYHKIIMH OPraHOUIOB;

- ONPENIEIISITh 3HAYCHUE BKIIOUCHUMH.

OCHOBHBIE ITOHATHS.

Oykapuorudeckas kietka. [Inazmatudeckass memOpana. OpraHou il IIUTOILIA3MBI.
Hemem0OpanHbie, olHOMEMOpaHHbIE U IByXMeMOpaHHbIE OpraHOuIbl. BKitoueHus.

Tema 2.8 KIIETOUHOE AIPO. XPOMOCOMBI (1 u)

Kiterounoe sap0o — UEHTP yIpaBJICHUS KU3HEACITEIBHOCTBIO KIETKU. CTPYKTYpBI
KJIETOYHOTO sijipa: sjepHas 000JI0uKa, XpPOMAaTUH (T€TEPOXPOMATHH), SJIPBILIKO.
Xpomocomel. KapuoTurr.

I[TPEAMETHBIE PE3YJIbTATBI ObYUEHUA

VYyammecs 10KHBI 3HATh:

- CTpOEHME U (PYHKIUH SAPa;

- 3HQUE€HHE MMOCTOSHCTBA YU CIIA U (DOPMBI XPOMOCOM B KJIETKE.

VYyanmecs T0MKHbI YMETh:

- OIKMCBIBATh T€HETUYECKUM aIIapaT KIECTOK-DyKApHOT;

- ONMCHIBATh CTPOEHHUE U (PYHKLIUU XPOMOCOM;

- 1aBaTh OIPEIEIICHUE KapUOTHUIIA U XapaKTepU30BaTh €rO0.

OCHOBHBIE MTOHSTHSL.

Xpomocombl. KapuoTun. JIMIIouIHbIN 1 TalIOWIHBIA HA0OPBI XPOMOCOM.

Tewma 2.9 IPOKAPUOTUYECKAS KJIETKA (1 u)

[Ipokapuornueckue kiaeTkd; ¢opma u  pa3Mepbl. CTpoeHHE LMTOIUIA3Mbl
OakTepualbHOW KJIETKH; OpraHu3anusi MeTaboiu3ma y npokapuoT. ['eHeTnueckuit
anmapat Oakrtepuii. CriopoobpazoBanue. Pasmuoxxenue. Mecto u pojib MpOKaproOT
B OMOIIEHO3aX.

JlabopaTopHble U MpaKTHYECKUE padOThI

3.M3yueHue KiIeTOK OakTepuil Ha TOTOBBIX MUKpOIpenaparax.

I[MPEAMETHBIE PE3VJIbTATHI OBYUYEHM A

VYyammecs 10MKHbI 3HATh:

- CTPOEHHE NMPOKAPUOTUYECKOMN KIIETKH;

- MHOT0OOpa3ue NpoKapHoT.

VYyammecs 10/KHbI YMETh:

- XapaKTepu30BaTh OPTaHU3ALNI0 METa00IU3Ma y IPOKAPUOT;



- OMHMCHIBaTh TEHETHYECKH ammapar OakTepuil, HUX CIOpPOOOpa3oBaHHE U

pa3MHOXKEHUE.
OcHoBuble moHsATHA. [IpokapuoTsl, OakTepun, umaHoOakrepuu. Hykneonn.
Mypeun.

Tema 2.10 PEAJTU3AIIVIA HACJIEJCTBEHHON MTHOOPMAILIMU B KJIETKE
CRY

['eH, reHeTHMYecKuid KOJ, CBOMCTBAa TE€HETHMYECKOTO KOJa. JTalbl pealn3aluu
reHeTH4ecko uH(opManuu B KJIeTKe (TPAHCKPUIIMS U TPAHCIISILIHSA).
JlemoHcTpanus.

Tabnuma renerndeckoro komga. IlpocrpancrBennas wmoxaens JIHK. Cxema
OounocuHTe3a OenKa.

[MPEIMETHBIE PE3VYJIBTATBI OBYUEHM A
VYyammecs T0MKHBI 3HATh:

- ONIPEZICIICHUE TEHA,

- CBOMCTBA FT€HETUYECKOTO KOJIA;

- 9TaMbl peaanu3aluu HacJaeACTBEHHOU HH(pOpMaIUH.

VYyammecs T0MKHbI YMETh:

- UCIIOJIb30BaTh  NPUHUMI  KOMIUIEMEHTApPHOCTM IPU  I[OCTPOCHUU  CXEM
HYKJIEMHOBBIX KUCJIOT;

- OITUCHIBATH MPOLIECCHI, MPOUCXOISAITUE TPU OMOCHUHTE3E OelKa.

OCHOBHBIE MTOHATHS.

I'en, renernueckuii koxa. Komon. Tpumner. AunTukonoH. TpaHckpunuus.

Tpaucisus.

Tema 2.11 HEKJIETOYHA S ®OPMA XXN3HU: BUPYCHI (1 u)

OcoOEeHHOCTH CTPOEHMSI W pa3MHOXKEHUs BHUpycoB. JKu3Hennwlii mukia BUY.
Bupycusbie 3a0oneBanus u npodpunaktuka ux pacnpocrpanenus. CIIN/I u mepsi ero
MPOQHUIAKTHKY.

JlemoHCTpanus.

Cxema cTpoeHust Bupyca.

IMPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A
VYyamuecs 10IKHbI 3HATh:

- 0COOCHHOCTH CTPOEHHUS BUPYCOB;

- BUpYCHBIEC 00JIE3HU YETIOBEKA;

- Mepbl MPOGUITAKTUKN BUPYCHBIX 3200JIEBAHHI YEJIOBEKA.

VYyamuecs 10MKHbI yMETh:

- onuchIBaTh ku3HeHHBIM MUk BY. OcHoBHble monsTus. Bupyc. bakrepuodar.
Kancun.

METAIIPEJAMETHBIE PE3VJIbTATBI ObBYUEHUA
Yuamuecs I10KHbI YMETh:

- COCTaBJISITh CXEMBbI M TAOJIUIIBI JJIs1 MHTErPAIlUU TTOJTYYEHHBIX 3HAHUM;

- 00001maTh HHGOPMAIIUIO U ACNIaTh BHIBOJIBI,

- paboTaTh ¢ JOMOJHUTEILHBIMU UICTOYHUKAMHU UH(OPMAIINH;

- CAMOCTOSITEIIBHO COCTABJIATH CXEMBI ITPOLECCOB U CBSA3HBIN PacCKas Mo HUM,;

- paboTaTh ¢ MHUKPOCKOTIOM ¥ M3TOTAaBJIMBATh MPOCTEUINIME TMpenaparsl s
MHKPOCKOITMYECKOTO UCCIEAOBAHUS.

Mexnpenmernbie cBsi3u Heopranumueckass xumusi. Xumuueckue cBs3u. CTpoeHue
BEIIECTBA.



Opranuyeckass xumus. [IpuHIUIBI OpraHu3alvy OPraHUYECKUX COEAUHEHUM.
VYrieBoabl, TUMUIBI, )KUPbI, OCJIKH, HYKJIEUHOBBIE KUCIOTHI.

®usuka. CBOHCTBA KUAKOCTEH, TEIJIOBBIE SIBJICHUS. 3aKOHBI TEPMOJUHAMHUKH M
OIITHKHU.

Paznen 3 Opranusm (40 4)

Tema 3.1 OPI'AHU3M —  EJIMHOE  LEJIOE. MHOI'OOBPA3HNE
OPTTAHM3MORB (1 u)

Pa3noobpa3ue opraHu3MoB (OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE OpPTaHU3MBbI).
MHOTOKJIETOYHBIM OpraHU3M KakK JUCKpeTHas cucTteMa (TKaHH, OpraHbl).
KosnionnansHbIe OpraHu3MBl.

JlemoHCTpanus.

[TpumMepbl OTHOKIETOUHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB.

I[MTPEAMETHBIE PE3YJIbTATBI ObYUYEHW A

Vuamnuecs J10JKHBI 3HATD:

- OIIpeJIeJICHUE OPraHu3Ma;

- MHOT'000pa3ue opraiu3MoB (0JIHOKJIETOYHbIE, KOJIOHUATbHBIE, MHOTOKJIETOUYHBIE).

VYyammecs T0MKHbI YMETh:

- pa3auyaTth OJHOKJIETOYHBIC, KOJIOHMAJIbHBIE W MHOI'OKJIETOYHBIC OPTraHU3MBbI.
OCHOBHBIC TTOHSATHS.

Opranuzm. OgHOKIJIETOUHBIM OpraHu3M. MHOTOKJIETOYHBIA OpraHU3M.

Tema 3.2 OBMEH BEIHIECTB W IIPEBPAIIIEHUE OSHEPI'UMNA.
SHEPTETUYECKWI OBMEH (3 4)

OOMeH BelIeCTB U MpeBpallleHHue »HHepruu B KieTke. I[lmactudeckuii
sHepretnyeckuii oOmeH. AT® kak yHUBEpCaJbHBII HCTOYHHK SHEPIHH.
Makposprudyeckre CBsI3U. JTallbl JYHEPreTUYeckoro oOMeHa, paclleriIeHue
TJITFOKO3EI.

JleMoHCTpanus.

CxeMa oOMeHa BEILECTB.

ITPEIMETHBIE PE3YJIbTATBI ObYUEHW A

Vuamuecs J0JKHBI 3HATh:

- 3Tanbl OOMEHA BEIIECTB;

- 3TaIbl SHEPrEeTUIECKOro OOMEHa.

VYyammumecs 10MKHBI yMETh:

- OIUCHIBaTh OOMEH BEIIECTB M MPEBPAIICHUE YHEPTUH B KIICTKE;

- PUBOJIUTH TIOATAITHO MPOIIECC SHEPrEeTUIECKOro oOMeHa.

OCHOBHBIC TTOHSATHS.

O6mMmen BemiecTB. Metabonu3m. DHepreTudeckuii ooOmeH. [lmactuueckuit oOmeH.

ATO®. I'mukomms. KineTouHoe apIxaHue.
Tema 3.3 INTACTUYECKHWU OBMEH. ®OTOCHUHTES3 (3 u)

Tuner  nuTanwus. ABTOTpOodrl U reTepoTpodsl. DOTOCHUHTES. da3bl
¢doTocunreza. OcoOOEHHOCTH 0OOMEHa BEIECTB Y PACTEHUM, KUBOTHBIX U TPUOOB.
JlemoHcTpanus.

Cxema (hoTocuHTE3A.

ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHIM A
VYyammecs J10KHBI 3HATh:

- MPUMEPHI TJIACTHYECKOTro 0OMeHa;

- 9Tarbl POTOCUHTE3A U €ro POJIb B IPUPO/IE.



Yyammecs T0KHbI YMETh:

- OMKCHIBATh OOMEH BEIIECTB U MPEBPAICHUE YHEPTUH B KIIETKE;

- IPUBOJUTH TOJIPOOHYIO cXeMy MporeccoB (OTOCHMHTE3a UM OHOCHMHTE3a Oelka.
OCHOBHBIE MOHSTHS.

AstoTpodsl. I'ereporpodsl. DoTocunrte3. CBeroas (aza. TemHoBas ¢a3za.

Tewma 3.4 IEJIEHUE KJIETKU. MUTO3 (2 u)

Henenne kierok. Kietkn B MHOrokjgetoyHom opranusme. [lonsarue o
muddepeHIupoBKe KJIETOK MHOTOKJIETOYHOTO OpraHu3mMa. MUTOTHYECKUN UKL
untepdaza, peaymnukanus JIHK; wmuto3, ¢dassl MHUTOTHYECKOTrO JIeJIeHUs U
npeoOpa3zoBaHus XPOMOCOM; OMOJIOTMYECKHI CMBICI M 3HaYeHue MUTO3a (0ecrosoe
pa3MHOXKEHHE, POCT, BOCIOJHEHHE KIETOUHBIX MOTEPh B (PU3UOJOTUYECKUX H
MAaTOJIOTMYECKUX YCIOBUSX).

JleMoHCTpanus.

@uUrypsl MUTOTUYECKOTO JICJIEHUS B KJIETKaX KOPEIIKa JIyKa M0 MUKPOCKOIIOM U Ha
CXEMe.

JlabopaTopHbIe U MPAKTHYECKHE padOThI

4. V3yyenne MHUTO3a B KIIETKaxX KOpeIIKa JyKa (BUPTYyaJlbHO W/WJIM HAa TOTOBBIX
npenaparax).

[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyammecs 10JKHBI 3HATh:

- MUTOTUYECKUN U YKU3HEHHBIN ITUKJIIBI KJIETKU;

- OMOJIOrNYeCcKOe 3HAYEHNE MUTO3A.

VYyamuecs 10JKHBI YMETh:

- OIIUCBIBATh CTPOEHUE U (PYHKIIMH XPOMOCOM;

- 1aBaTh ONpe/IeJICHUE KapuOTHIIa U XapaKTEPU30BaTh €ro;

- OIIUCBIBATh MUTO3 O (pa3am;

- pa3M4aTh MUTOTUYECKHUI U )KU3HEHHBIA IIUKJIbI KJICTKH.

OCHOBHBIE MTOHSTHS.

JKv3HeHHbIM MK KIETKH. XpoMocombl. KapuoTur. MUTOTUYECKUI LHUKI; MUATO3.
buonornyecknit cmbicn Mmurtosa. Ilpodaza. Meradaza. Anadaza. Temodasa.
Permukanms (pexymnukarnus) JJHK.

Tema 3.5 PASMHOXEHME: BECIIOJIOE U ITOJIOBOE (2 4)

CymHocTb 1 (popMBbI pa3MHOXKEHHUS OPraHu3MOB. becrosioe pa3MHOKEHHE pacTeHUN
M OKUBOTHBIX. Buubl Oecmonoro pa3smMHOXKeHHs. BapuaHThl BereTaTMuBHOIO
pasMHOxeHuA. [[o10BOE pasMHOXKEHUE KUBOTHBIX M PACTEHUM; TaMEThl, MOJOBOU
npouecc. bruonornueckoe 3HaY€HUE MOJIOBOIO Pa3MHOXKEHUS. JleMOHCTpanusl.
CxeMbl, WILTIOCTPUPYIOIIHUE CIOCOObl BETr€TaTUBHOIO PA3MHOXKEHHUS PACTEHUU;
MUKpoTpenaparbl  sSUIEKIeToK; ¢oTorpadun, OTpakawliue pasHooOpasue
MOTOMCTBA Y OJIHOM Maphl POJUTENEH.

I[MTPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyaruecs HOJKHBI 3HATh:

- (popMBI U pacpoOCTPAaHEHHOCTh OECIIOI0T0 PA3MHOKEHHUS;

- CYIIIHOCTb ITOJIOBOTO PAa3MHOKEHHSI U €ro OMOJIOrHuecKOoe 3HaUCHHUE.

VYyamumecs 10JKHbI YMETh:

- XapaKTepu30BaTh OMOJIOTUYECKOE 3HaUEHUE OECIIOIOT0 Pa3MHOKECHHUS;

- 00BSACHATH MPEUMYILIECTBO MOJIOBOTO PAa3MHOKEHUSI.

OCHOBHBIE MOHSITHS.



Pasmuoxenne. becnonoe pasmuoxxkenue. [lonoBoe paszmHokeHue. BererarnBHoe
pasmuoxenue. Jlenenue. CnopoobpazoBanue. Cniopa. Perenepanusi.

Tema 3.6 OBPABOBAHME ITOJIOBBIX KJIETOK. MEMO3 (2 u)

Meiio3 u ero otimuus OT MATO3a. bruosornyeckoe 3HadueHne Menosa. ['amerorenes.
Oranbl 00pa3oBaHus MOJOBBIX KIETOK: Pa3MHOKEHHE, POCT, CO3peBaHuE (Me03) u
(dbopmupoBaHue TMOJOBBIX KIETOK. OCOOEHHOCTH crepMmaToreHe3a M OBOIEHE3a.
3HaueHUE raMeToreHes3a.

[MPEAMETHBIE PE3VYJIbTATBI ObYUYEHM A

VYyanmecs T0MKHBI 3HATh:

- CYIIIHOCTh M€03a U €ro OMOJIOTMYEeCKOe 3HAUCHHUE;

- POLIECC TaMETOreHE3a U €T0 JTAIIbI.

Yyammecs T0KHbI YMETh:

- XapaKTepU30BaTh OMOJIOTHYECKOE 3HAYEHHE MTOJI0OBOI0 PA3MHOXKEHUS;

- 00BSICHATH IPOLIECC MEH03a U XapaKTEPU30BATh €r0 ATAIlbI;

- OIIUCBIBATh MPOLECC FaMETOreHe3a M BBIAEIATh OCOOEHHOCTH CIIEpMaTOreHesa U
OBOTEHE3A.

OCHOBHBIE MTOHSTHA.

Meiio3. T'ametsl. Siineknerka. Cnepmarto3zoua. Cnepmuii. ['amerorenes.
Cnepmatorene3. Osorene3. Cramuss pasmHoxkeHus. Cragusa pocrta. Cranus
CO3pEBaHUS. Cranus (dbopMupOBaHUSL. PasnenbHOMOINBIE OpraHU3MBI.
['epmadpoauThi.

Tema 3.7 OIVIOJOTBOPEHUE (2 u)

OnoI0TBOpPEHNE W €ro CYIIHOCTb. DBHOJOrMYEeCKUH CMBICI OIUIOAOTBOPEHUS.
Bapuantel  omogoTBopeHHs — (HapyXHO€,  BHYTpPEHHEE,  IEpPEKpPECTHOE,
CaMOOIUTOIOTBOPEHHE,  €CTECTBEHHOE U HMCKycCTBeHHOE).  (OcobeHHOocTH
OIUIOAOTBOPEHUS Y pacTeHUi. [[BOMHOE OIJIOJOTBOPEHUE Yy MOKPHITOCEMEHHBIX.
I[MPEIAMETHBIE PE3VYJIbTATHI OBYUYEHM A

VYyammecs 10KHBI 3HATh:

- CYIIHOCTb OIJIOJJOTBOPEHHUS U €r0 PA3HOBUIHOCTH.

VYyammecs 10JKHBI YMETh:

- 00BSACHATH MPOLECC OIUIOAOTBOPEHUS U 00pPa30BaHUsI 3UTOTHI.

OCHOBHBIE MTOHSTHS.

OmionoTBOpeHUE: HapyXHoe, BHyTpeHHee. (OcemeHeHue. 3urorta. J[BoitHoe
OILIOZIOTBOPEHHUE.

Tema 3.8 WHIAMBUJAYAJIBHOE PA3BUTUE OPT'AHU3MOB (2 4)
OMOpHOHaNbHBIN 1epuoj; pa3BuTHA. OCHOBHBIE 3aKOHOMEPHOCTH JpOOJICHUS;
oOpa3oBaHue OJIHOCJIOMHOTO 3apojbllia —  OJACTYJIbI. lactpynsiims;
3aKOHOMEPHOCTH  O0pa3oBaHUs  ABYXCIOMHOrO  3apojplllla —  TacTPYJIbL.
[lepBuuHBIil OopraHoreHe3 W JanbHeimas auddepeHnnpoBKa TKaHEH, OpraHoOB U
cucteM. [loctamOpuoHanbHbId nepuosa pa3Butus. Gopmbl MOCTIMOPHUOHATIEHOTO
nepuona passutus. Hemnpsimoe pa3BuTHE; TMONHBIA W HEMOJHBIA MeTaMopdo3.
buonoruyeckuit  cmbici  pa3BuTus ¢ Metamopdo3om. IIpsmoe  pazBuTHeE.
JleMoHCTpauus.

TaOnumpl, WUTIOCTPUPYIOLIUME TPOLECCHl PAaHHUX 3TaloB  3MOPHOHAIBHOTO
pa3Butuss U Metamopdo3a y WICHHCTOHOTMX, MO3BOHOYHBIX (KECTKOKPBUIBIX H
YenryeKpbUIbIX, aMPpuoOmii); cxembl mpeoOpa3oBaHusl OPTaHOB U TKAHEH B MpoIiecce
OHTO- U (hUJIOTeHEe3a.



[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyammecs T0MKHbBI 3HATh:

- OIIPEJIEIICHUE TTOHSATUSI KOHTOT€HERY;

- IEPUOIU3AIMIO UHANBUTYaTbHOTO PAa3BUTHS;

- 3Tarbl SMOPUOHAJILHOTO Pa3BUTHUS;

- (popMBbI MOCTAIMOPHOHATILHOTO PAa3BUTHS;

- 0COOCHHOCTH TPSIMOTO Pa3BUTHS.

VYyanmecs T0MKHbI YMETh:

- ONIUCBHIBATh MPOIIECChI, MPOUCXOANINE TPU JPOOJCHHUH, TacTPyJAlUH U
OpraHOT€HE3E;

- XapaKTepu30BaTh (HOPMBI TOCTIMOPHOHATBHOTO PA3BUTHS;

- pa3ianyaTh MOJHBIA U HETIOIHBINH MeTaMop(o3;

- pacKpbIBaTh OMOJIOTHUECKUNA CMBICI Pa3BUTHS ¢ METaMOP(O30M;

- XapaKTepHU30BaTh ATAMbl OHTOT€HE3A.

OCHOBHBIE TTOHSITHA.

Ownrorenes. Tunel oHTOreHe3a. IMOpuorenes. [podnenue. ["actpynsiusa. Helipyna.
Poct: orpaHn4eHHbIN 1 HEOTPAaHUYECHHBIN.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PEITPOAYKTHUBHOE 3JIOPOBLE (2 u)
Oco0eHHOCTH SMOPUOHAIBHOTO Pa3BUTHS YeoBeka. [Iporeccrl, mpoucxosume Ha
paHHuUX O9rTanmax oSMmOpuoreHesa (hopMupoBaHHE MOPYJIbl W OJACTYIIBI).
[Ipennnonneiii ¥ IOAHBIA Tepuonabl. Poxxmenue. ITocTIMOpHOHANIBHBIN TIEPHOJ
Pa3BUTHS: JOPENPOAYKTUBHBIN, PENPOITYKTUBHBIA MEPHUOJIBI, CTAPEHUE U CMEPTh.
Kputnueckue nepuonsl OHTOreHe3a. BiMsHuE HUKOTHHA, aJIKOTOJISl U HAPKOTUKOB
Ha pa3BUTHE 3apO/IbIIIa U PENIPOTYKTUBHOE 3/J0POBhE YEIOBEKA.

JlemoHCTpanus.

Tabnuipl, WITIOCTPUPYIOIIUE MPOLECChl PAHHUX ATaloB  AMOPHUOHAIBLHOIO
pPa3BUTHUS YETIOBEKa.

I[MPEIAMETHBIE PE3VYJIbTATHI OBYUYEHM A

VYyammecs T0MKHBI 3HATh:

- 0COOCHHOCTH OHTOTEHE3a YEJIOBEKa;

- IEPUOIN3AIMI0 UHANBUYAIbHOTO PAa3BUTHUS YETIOBEKA;

- 3TaIbl SMOPUOHAIILHOTO PA3BUTHSI YEJIOBEKA;

- 0COOCHHOCTM M TEPUOAM3ALUI0 TMOCTIMOPHOHAIBLHOTO PAa3BUTHSA YEJIOBEKa.
VYyanuecs 101KHbI YMETh:

- ONTUCBHIBATh MPOIIECChI, TMPOUCXOJAIINE TIPU JAPOOJICHUH, TaCTPYJIAIUH U
OpraHOT€HE3€ YEIOBEKA;

- XapaKTepu30BaTh TMOCTIMOPUOHAIIBHOE pa3BUTHE YEJIIOBEKa [0 JTarnaMm |
KPUTHUYECKUE TTEPUOIbI OHTOTEHE3a.

OCHOBHBIEC MTOHSTHS.

Mopyia. bnacryia. l'actpyna. Henpyna. JlopenpoayKTUBHBIN
nepuon. PenpoaykrusHbii nepuon. Ilepuon crapenus.
Tema 3.10 I'EHETUKA — HAVYKA O 3AKOHOMEPHOCTAX

HACJIEACTBEHHOCTHAU nu N3MEHUYNBOCTHN. T'. MEHJEJIb —
OCHOBOIIOJIOXKHUK I'EHETHUKMU (1 u)

OtkpbiTe I'. MeHaeneM 3aKOHOMEPHOCTEW HaciaeAoBaHUs NpU3HAKOB. OCHOBHBIE
MOHATHUSI TEHETUKHU (T€H, JIOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, TOMO3HIOTa,



reTEPO3UroTa, JOMUHAHTHOCTb, PELECCUBHOCTD, TEHOTHII, denorum).
['uGpunonornueckuit METO] U3yUeHUsI HACIIECTBEHHOCTH.

JlemoHCTpauus.

PonocnoBHbIE BBIIAIOMMXCS MTPEICTABUTENEN KYJIBTYPhl. XPOMOCOMHBIE aHOMAJINH
4esI0oBeKa U UX (DEHOTUITNYECKUE TIPOSBICHMUSL.

I[TPEJIMETHBIE PE3YJIbTATBI ObYUYEHUA

VYyamuecs 10JKHBI 3HATh:

- OCHOBHBIE T'€HETUYECKHE IOHATHUA: T'€H, JOMHHAHTHBIA IIPU3HAK, PELECCUBHBIN
NpU3HaK, PEHOTHUI, TEHOTHIL;

- CYIIIHOCTh TMOPUI0JIOTUYECKOTO METOAA U3yUEHUS HACJIEICTBEHHOCTHU. Y Yalluecs
JOJKHBI YMETh:

- HCTIOJIb30BAaTh T€HETUYECKYIO CUMBOJIMKY IIPH COCTABJIIEHUU CXEM CKpPELIMBAHUSA; -
3aIMChIBATh T€HOTHUIIBI OPTAaHU3MOB U BBIITMCHIBATH UX TAMETHI.

OCHOBHBIE OHATHSL.

HacnencrBennocts. M3menumBocth. I'en. IT'emormm. @PeHoTHH.  AJICIb.
JlomyHaHTHBIA Tpu3Hak. PeneccuBHbld npu3Hak. [wOpua. AJgbTepHATUBHBIN
npusHak. ['omo3urora. I'ereposurora.

Tema 3.11 3AKOHOMEPHOCTU HACJIEAOBAHHMA. MOHOI'MBPU/HOE
CKPEHIMBAHUE (3 u)

MounoruOpunnoe ckpemybanue. JJoMUHaHTHBIE U PELIECCUBHBIE MPU3HAKHU. AJLIENN
U ajulesibHble TeHbl. ['oMO3uroTsl U rerepo3urorel. [lepBeiii 3akoH Mennensa —
3aKOH €IUHO000pa3us ruOpuIOB MEPBOTO MOKOJEHUS (MPaBUIO JOMUHHUPOBAHMS).
Bropoii 3akon MeHnzens — 3aKoH pacilerieHusl. 3aKoH (TUIoTe3a) YUCTOThI raMeT.
[{uTonornyeckue OCHOBbI MOHOTUOPUTHOTO CKPEIIMBAHUS.

JlemoHCTpanus.

Cxemsbl CKpEILIMBAaHU, WIUTIOCTPUPYIOLIHE oneiTel  I'. Mengens  mo
MOHOTHOPHIHOMY CKPEIIMBAHUIO.

JlabopaTopHbIe U MPAKTHYECKHE pabOThI

5.Penienue 3aj1a4 Ha MOHOTHOPUTHOE CKPEIIMBAHUE.

I[TPEJIMETHBIE PE3YJIbTATBI ObBYUHEHUA

VYyammecs T0/KHBI 3HATh:

- IEPBBIN ¥ BTOPOM 3aKOHBI MeH1eIs;

- 3aKOH YHCTOTHI TAMET;

- IUTOJIOTUYECKHE OCHOBBI MOHOTMOPUIHOTO CKPEIIMBAHUS.

VYyammecs 10/KHbBI YMETh:

- COCTaBJIATh CXEMbl MOHOTUOPUTHOTO CKpELIMBaHMUS;

- peniaTh reHeTUYECKUE 3a/1a4i HA MOHOTHOPUTHOE CKpEelllBaHHeE.

OCHOBHBIE MTOHATHS.

JIOMUHAHTHBIN MPU3HAK, PEUECCUBHBIN MPU3HAK. AJUIENb, alIEJIbHbIE TE€HbI. 3aKOH
eAMHO00pa3usi TUOPUAOB TMEPBOTO TOKOJIEHHA. 3aKOH paculeIUieHHs. 3aKoH
YUCTOTHI FTaMET. [ OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTaHU3MBI.

Tema 3.12 3AKOHOMEPHOCTHU HACIEJIOBAHUA. AUTMBPUIHOE
CKPEILLIMBAHUE (3 u)

JuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHmenss — 3aKOH HE3aBHCHMOTO
HACJEJIOBaHMsS TPU3HAKOB. AHAIM3UpYIOLlee CKpemmBaHue. JleMoHcTpanms.
Cxembl CKpellMBaHus, WUTIOCTPUPYIONIKE ONbITh . MeHnnens no auruOpuaHomy
CKPEIHUBAHUIO.



JlabopaTopHbI€ U MPAaKTHYECKHE pabOTHI

6.Pemienue 3a1a4 Ha AMTHOPUIHOE CKPELIMBAHUE.

[MPEIMETHBIE PE3VYJIbTATBHI OBYUYEHU A

VYyammecs T0IKHBI 3HATh:

- TPETUM 3aKOH MeHaers.

VYyanmecs T01KHbI YMETh:

- COCTaBJISITh CXEMbI JUTHOPUIHOTO CKPEIIUBAHUS;

- COCTaBJIATH pemieTKy lleHnera;

- pemaTh TeHeTUYECKHE 3a/1a4i Ha JUTUOPUIHOE CKpELIMBaHUE.

OCHOBHBIE MTOHATHS.

3aKOH HE3aBUCUMOTIO HACJICIOBAHUS MPU3HAKOB. AHAIM3UPYIOLIEE CKPEIIUBAaHUE.
Pemerka [lennera.

Tema 3.13 XPOMOCOMHAA TEOPUA HACIEACTBEHHOCTHU (2 u)
XpoMOCOMHasi TeOpHUsi HACIEICTBEHHOCTH. 3akoH Moprana. ['pymnmna cuemyieHus.
[IprunHbl HapylieHus cuensieHus reHoB. JlemoHctpamusa. CxeMbl CKpelIMBaHus,
WJUTIOCTpUpYroIe onbITel T. Moprana u KpOCCUHTOBED.

JlaGopatopHble U IpaKTUYECKUuEe padoTh

7. Perienue 3a71a4 Ha CUETUIEHHOE HACJIEA0BAHUE IIPU3HAKOB.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyaimumecs 10KHbI 3HATh:

- OCHOBHBIE IIOJIOKEHHSI XPOMOCOMHOM TEOPUH HACIIEICTBEHHOCTH;

- 3aK0H MopraHa,;

- IPUYMHBI HAPYIICHUS CUETUICHHUS.

VYyammecs TOMKHbI YMETh:

- COCTaBIISITh CXEMBbI CKPEIIMBAHUS MNPHU CLETUIEHHOM HACIEIOBAaHUUA MNPU3HAKOB.
OCHOBHBIE MTOHSTHS.

XpoMOCOMHasl TEOpUsl HACIEACTBEHHOCTH. 3akoH Moprana. Kpoccunrosep.
I'pynma cuennenus.

Tema 3.14 COBPEMEHHLIE IIPEJICTABJIEHUA O I'EHE U I'EHOME (2 u)
I'enom. T'eHOoTMIT Kak cHCTeMa B3aMMOJECHCTBYIOIIUX TE€HOB. B3anmMonencTBus
aJUIeJIbHBIX U HEaJUIeNbHBIX reHOB. JleMoHcTpanusa. CXeMbl TEeHOMOB U T'€HOTHUIIOB.
I[MPEAMETHBIE PE3VJIbTATBI OBYUEHM A

VYyamuecs 10IKHbI 3HATh:

- OIIPEAEIIEHUS MMOHATUI KTEHOM» U «T€HOTHIY;

- BUJIbl B3aMO/ICVICTBUS T'€HOB.

VYyamuecs 10MKHbI yMETh:

- pa3IMyaTh MOHATHUSL «T€HOMY, KT€HOTHUID, KT€HODOHTY;

- ONPENIEIIATh BU/IbI B3AMMOJCHUCTBUS aJIJIEIbHBIX U HEAJJIETbHBIX T€HOB. OCHOBHBIE
nousatud. I'ed. I'enom. ['enorun. BzaumoaelicTBUs TeHOB.

Tema 3.15 TEHETHUKA TTOJIA (3 u)

XpOMOCOMHOE ompeAesaeHne mnosa. AyTOCOMBI U TIOJOBBIE  XPOMOCOMBI.
I'omoramerHelii ¥ rereporameTHbld noJ. IIpu3HaKku, CLENVIEHHBIE C IIOJIOM.
JlemoHcTpanus.

CxeMbl XpOMOCOMHOTIO OIPE/IEIEHHUS MOa.

JlabopaTopHbIe U MPaKTHYECKHE pabOThHI

8. Pemienue 3a1a4 Ha CUEIJIEHHOE C I10JIOM HACIEJOBAaHUE IIPU3HAKOB.
[MTPEJIMETHBIE PE3YJIbTATBI ObYYEHUA



VYyammecs D0KHBI 3HATh:

- XpPOMOCOMHOE ONPEAEIEHUE MOJIA;

- IPU3HAKH, CUEIJICHHBIE C TIOJIOM;

- TOMOTaMETHBIN U T€TePOraMETHBIN I0J Y Pa3JIUYHbIX OPTaHU3MOB.

VYyamumecs 1071KHBI YMETh:

- COCTaBJISITh CXEMBbI CKPEIIUBAHUS MPU HACJIECAOBAHUM MPU3HAKOB, CIICTIJICHHBIX C
TI0JIOM;

- ONPECNIATh TOMOTaMETHBIM M TeTepOraMEeTHBIM T0J MO CXeMaM CKpEUIUBaHUS.
OCHOBHBIC TTOHATHS.

[Tos. I'omorameTHbIM noJ1. ['eTeporameTHbiii 1oJ1. [IpUu3HaKku, CUETIIICHHBIE C TIOJIOM.

Tema 3.16 N3MEHYNBOCTD: HACJTEACTBEHHASA n
HEHACJIEJCTBEHHAZ (2 1)

N3MeHYMBOCTh KAk OJHO M3 OCHOBHBIX CBOMCTB JKHMBBIX OpPraHHU3MOB.
HacneactBenHnass ~ (reHOTHNMYECKas,  WHAMBUIYyaJbHAs,  HEOINPEJCICHHAs).
MyTtanioHHass YW KOMOMHATHMBHas W3MEHYMBOCTb. MyTallii W  MyTareHsbl.
Henacnencreennas (ompeneneHHas, rpynmnoBas, Mou(pUKaIIMOHHAS )
n3MeHunBOCTh. Moaudukannu. Hopma peakiuu.

JlemoHcTpanus.

[Tpumepsr HACJIEICTBEHHOM (MyTanoHHOM 151 KOMOWHATHUBHON) 151
HEHACJIEACTBEHHOW (MOAM(PUKAIMOHHON) W3MEHYMBOCTH, MEXAHU3MOB MYTAaIIHi.
JlabGopaTopHbIe U MPaKTUYECKHE padOThI

9. MWsyuenue MoOau(DUKAITMOHHOW M3MEHYMBOCTH Ha TMPUMEPE PACTEHUH.
IMPEAMETHBIE PE3VYJIbTATBI ObYUEHM A

VYyammecs T0MKHBI 3HATh:

- OlpejieieHre U KiIacCU(UKAIIUIO U3BMEHYMBOCTH;

- K1accu(UKaIMIO HACIEICTBEHHON N3MEHYMBOCTH;

- IpUMepbl MOAU(PUKALIHIA.

VYyanmecs T0MKHbI YMETh!

- pa3nuyaTh BUJIbl U3MEHUYNBOCTH;

- OLICHMBATh BO3MOKHBIE MIOCJIEACTBUS BIMSHASI MyTar€HOB HA OPTaHU3M.

OCHOBHBIE MTOHATHS.

N3MeHYMBOCTB: HACIEACTBEHHAss W HEHACHeACTBEHHas. Myrauuu. MyTareHsl.
Monmudukamuu. Hopma peakiuu.

Tema 3.17 TEHETUKA U1 3JIOPOBBLE UEJIOBEKA (2 u)

['enernka yenoBeka u ee pasaenbl. MeToasl reHeTUKH yesioBeka. HacneacrTsenHbie
O0one3HH, TeHHbIe W XpomMocoMHble. CoMaTHYECKHE W TeHEpaTHUBHBIC MYTallWU.
[IpuHIMIBI 340pOBOrO0 O0Opa3a >KW3HU, AUATHOCTHKU, MPOPUIAKTUKA U JICUCHUS
reHeTu4eckux OosiesHel. MennKko-reHeTHYecKoe KOHCYJIbTUPOBAHUE.
JlemoHcTpanus.

[TpuMepbl TEHHBIX U XPOMOCOMHBIX 0OJIe3HEN YeIOBEKa.
ITPEAMETHBIE PE3VYJIbTATBI ObYUYEHUA
VYyaruecs HOJKHBI 3HATh:

- KJIacCU(PUKAIIUIO MYTaIM U HACTIEACTBEHHBIX OOJIE3HEH UeIOBEKa;

- IPUHITUIIBI 3JJ0POBOTO 00pa3a KU3HU;

- METObl JTMATHOCTUKU, MPOGUIAKTUKH W JICYCHUS HACIEICTBEHHBIX OOJIE3HEH.
VYyammecs 10MKHbI yMETh:

- pa3uYaTh HACJIC/ICTBEHHBIE OOJIE3HN YEIOBEKA,;



- OIIEHUBATH (PAKTOPHI prCKa BO3ZHUKHOBEHUS HACJICICTBEHHBIX 00JIE3HEH YeTOBEKa.
OcHoBHble NOHATUA. ['eHHBbIe OoNe3Hu. XpomocoMmHble Oone3nu. ComaThueckue
MyTauuu. ['eHepaTuBHbIE MyTallUU.

Tema 3.18 CEJIEKIIUA: OCHOBHBIE METOIbI M JOCTWXEHUA (2 u)
Cenexuus. Ilopoma, coprt, mramMmm. Metoasl cenekuuu. L{eHTpbl MPOUCXOKIACHUS
KYJIbTYpHbIX pacTeHuid. Bximan H. M. BaBuioBa B pa3BUTHE I'€HETUKHU U CEJIEKIIHM.
JlemoHcTpanus.

Kapra 1eHTpoB mNpoMCXOXKIEHUS KYJIbTYPHBIX pacTeHuil. M300paskeHus mnopon
pPa3IMYHBIX  JOMAlIHUX JKUBOTHBIX M  COPTOB  KYJBTYPHBIX  PAacTECHHIl.
[MPEAMETHBIE PE3VYJIbTATBI ObYUEHM A

VYyammecs T0MKHBI 3HATh:

- OIIpEJICIICHUE CENEKIINU KaK HAYKH U €€ TEOPETUUECKUE OCHOBBI (T€HETHKA);

- METO/IbI CEJIEKIINH,

- LICHTPBI IPOUCXOKICHUS KYJIbTYPHBIX PACTCHUH.

VYyamuecs 10MKHbBI YMETh:

- OTJIMYaTh APYT OT IPyTra METOJIbI CEJEKIINH;

- pa3IM4aTh HOHATHUS «IIOPOJIA», KCOPT», KIITAMM).

OcnoBubie noustus. Cenekuud. [lopoga. Copt. llItamm. Ot6op. ['ubpuanzanus.
bim3kopoacTBeHHOE ckpenuBanue. ['erepo3uc. UucTele JIMHUN.

Tema 3.19 BUOTEXHOJIOITUWA: HOCTUXEHMA W IIEPCIIEKTHBBI
PA3BUTHUA (1 u)

buorexnonorus. T'ennas  wumxkeHepus. ['eHeTHuecku  MOAUPUIIUPOBAHHBIC
opranu3mbl. KiioHnpoBaHue. OTUYECKHUE aCTIEKThl OMOTEXHOIOTHU. JleMoHcTpalus.

CxeMbl KJIOHUPOBAHUS U CO3/IaHUS TEHETUYECKU MOJIUPUIIUPOBAHHBIX OPTaHU3MOB.
I[MPEAMETHBIE PE3VYJIbTATHI OBYUYEHM A

VYyammecs 10KHBI 3HATh:

- OTIpeJieIeHUE U 3a/1a4i OUOTEXHOJIOTUH;

- METOJIbl OMOTEXHOJIOTHUH;

- 9TUYECKHUE aCTEKThl OMOTEXHOJOTUUECKUX pa3pabdOoToK.

VYyanuecs 101KHbI YMETh:

- OIIEHUBATh dTUYECKUE ACTIEKTHI HEKOTOPHIX OMOTEXHOJOTUYECKUX Pa3pabOTOK;

- IOHUMATh HEOOXOIUMOCTh OMOTEXHOJIOTMUECKUX UCCIICIOBAHUM ISl TIOBBITIICHUS
3 (PEKTUBHOCTU  CEIbCKOXO3AMCTBEHHOTO  TMPOM3BOACTBA M CHUIKEHUS
ce0EeCTOMMOCTH TIPOIYKITUH.

OCHOBHBIE MTOHSTHSL.

buorexnonorus. I'ennas unxenepus. Knonuposanue. buostuka. MexrpenmeTHoie
CBSI3U

Heopranuyeckas xumus. Oxpana Ipupojbl OT BO3ICUCTBUS OTXOJA0B XUMHUYECKHUX
MIPOU3BO/JICTB.

Opranuyeckas xumus. CtpoeHue U (QYHKIMHU OPraHUYECKUX MOJEKYJIl U HX
MYTareHHO€E JECHCTBUE.

Ousznka. PeHTreHOBCKOe W Jpyrue usiyuyeHud. l[loHsTHE O 103€ H3Iy4YeHUS H
OMOJIOTUYECKOM 3aIuTe.

METAIIPEMETHBIE PE3VJIbTATBI ObBYUEHUA

VYyanuecs 101KHbI YMETh:

- paboTaTh ¢ y4eOHUKOM, COCTABIATh KOHCIIEKT maparpada, CXeMbl U TaOJIHIIbL;



- pazpa0aTeiBaTh  IJIAH-KOHCIIEKT  TEMBl, HCIOJB3ys  pa3Hble  HCTOYHHUKHU
uHpOopMaIuy;

- TOTOBUTH YCTHBIE COOOIIEHNs, pedepaThl U MPE3CHTAMU Ha 3a/IaHHYI0 TEMY;

- I0JIb30BAThCA MOMCKOBBIMU cucTeMaMu VHTepHeTa.

JIMHHOCTHLIE PE3VJIBTATBI ObYUYEHNA

- [IposiBieHnEe 4yBCTBAa POCCUICKOM TIpa’kJaHCKOM HMAEHTUYHOCTH, MATPUOTH3MA,
100BU U yBaxeHUs K OTeuecTBy, 4yBCTBA FOPAOCTH 3a CBOIO Pouny;

- OTBETCTBEHHOE OTHOIIEHHE K yudebde, TOTOBHOCTb U  CIOCOOHOCTh K
caM000pa30BaHUIO;

- (hopMHupoOBaHKE MOTHBALMM K OOYYEHHIO M MO3HAHUIO, OCO3HAHHOMY BBIOOpY
Oynymel mpodeccumu;

- CIIOCOOHOCTh  CTPOUTh HWHIMBUIYAIBbHYIO 00pa30BaTEIbHYIO TPAECKTOPHUIO; -
[ hopmMupoBaHHE 1IETOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS;

- COOJIIO/ICHHE MTPABUJI TIOBEICHUS B IPUPOJIE;

- YMEHHUE PEAIN30BbIBATh TEOPETUUECKUE TTO3HAHUS HA NTPAKTHUKE;

- CIIOCOOHOCTH MPU3HABATH COOCTBEHHBIE OLUMOKH U UCIIPABIIATH UX;

- YMEHUE apryMEHTUPOBAHHO U 0OOCHOBAHHO OTCTAMBATh CBOKO TOUKY 3PEHUS;

- KPUTUYHOE OTHOLIEHHE K COOCTBEHHBIM MOCTYIIKaM, OCO3HaHUE OTBETCTBEHHOCTH
3a UX PE3yJIbTaThI;

- YBOXXUTEIBHOE U JOOPOKENATEIBHOE OTHOLLIEHUE K IPYTUM JIFOJIAM;

- YMEHHE CIyLIaTh U CIBIIIATh IPYTUX, BECTH JUCKYCCHUIO, ONIEPUPOBAThH (PaKkTaMu.

11 KJIACC (2 4 B Hee10, Becero 68 )

Pa3nen 1 Bua (38 4)

Tema 1.1 PABBUTHUE BHUOJIOTUU B JJOJAPBUHOBCKUWI TTEPHO/I.
PABOTA K. JIMHHEA ( 2 u)

OBOJIOLMST M 3BOJIOLIMOHHOE YyuyeHue. McTopus »BONIOUMOHHBIX HIEH.
Kpeaunonusm u tpancopmusm. Cucremarvka Kak Hayka. 3HauyeHue padoT
K.JIluHHes @ mo  cucremMaruke  pacTeHMH M JKABOTHBIX.  buHapHas
HOMEHKJIaTypa. leMoHcTpanus.

[loptpetsi u Ouorpadum y4eHbIX, BHECHIMX BKJIaJ B pa3BUTHUE
YBOIIOIMOHHBIX UCH.

[MTPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA

VYyammecs T0DKHEI 3HATE:

- IPEICTABJICHUS €CTECTBOUCIIBITATENICH TOAAPBUHOBCKOM DIIOXH O CYLIHOCTH
YKUBOU MIPUPOBI U €€ IBOJIIOLINH;

- B3roaael K. JIunHesa Ha cucteMy )KMBOTO MUpA.

VYyanyecs 101KHbI YMETh:

- OLICHMBAaTh  BKJAJ  Pa3IMYHBIX Y4YEHBIX B  pa3BUTHE  OHOJOTUHU
Y DBOJIIOUMOHHBIX ~ Mjaed. OCHOBHbIE TOHATHSA. OBodrouusa. KpeannoHusm.
Tpancpopmusm. IBomonmonn3m. Cucremarrka. buHapHas HOMEHKIIATypa.

Tema 1.2 SBOJIIOIMOHHASA TEOPUA XK. b. JIAMAPKA (2 u)

VYyeHne 0 rpajanuu KUBBIX OPraHU3MOB M MOHATHE «JIECTHULA CYIIECTBY.
Teopus karactpod KroBbe. 3akonbl Jlamapka (ynpakHeHHE M HEyNpaKHEHUE
OpraHoB U HacyeloBaHue OJsaronpuoOpeTeHHbIX mpu3HakoB). IIpencraBnenus
Jlamapka 00 n3aMeHunBOCTH. 3HaueHue reopuun Jlamapka.



JlemoHCTpanus.

Kuznp u gearensHocts K. b. Jlamapka.

[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

Yyammecs 10JKHBI 3HATH:

- OCHOBHBI€ MOJIOKEHUS Teopuu Jlamapka.

VYyamuecs 101KHbl YMETh:

- OLCHMBATh 3HAYECHHUE DSBOJIIOIMOHHOM Teopun Jlamapka nis pa3BUTHSA
ounonoruu. OcHoBHBIE OHATHA. 3aKOH. Teopus. DBomronus. M3MeHunBOCTS.

Tema 1.3 IIPEAIIOCBUIKM BOSHUMKHOBEHNWA YUYEHMSA Y. IAPBIHA
(2 )

[Ipeanocbuiku Bo3HUKHOBEHHs yueHus Y. JlapBuHA: JOCTHKEHUS B 00JaCTH
€CTECTBEHHBIX M COLMAIbHO-3KOHOMUYECKHX HAyK (KOCMOTrOHMYECKas TEopus
Kanta—Jlamnaca, moctuxeHuss B OOJACTH XUMHHU, 3aKOH €JIUMHCTBA OpraHU3Ma
u cpenpl Pynee—CeuenoBa, npunuun koppemsiuuu Kroebe, padoter K. bapa,
pabotsl Y. Jlaitens, pabotel A. Cmuta u T. Manbryca).

[NPEAMETHBIE PE3VJIbTATBI OBYUEHU A

VYyammecs T0DKHEI 3HATE:

- ©CTECTBEHHO-HAy4YHbIE M COLHUAIbHO-3KOHOMUYECKHE IPEANOCHUIKH
BO3HHMKHOBEHUs Teopuu [lapBuHa.

VYyamyecs 10KHBI yMETh:

- XapakTepu30BaTh NPEINOCBUIKM BO3HUKHOBEHMS HBOJIIOUOHHOW TEOPHUH
JlapBuHa.

Tema 1.4 OBOJJIIOLIMOHHAA TEOPUA Y. JAPBUHA (274)
Okcneaunonubli Matepuan Y. JlapBuna. Yuenue JlapBuHa 00 HM3MEHYMBOCTH.
Vyenne JlapBuHa 00 HCKYCCTBEHHOM oTOOpe. Bceobmas uHAMBUAYaIbHAsS
M3MEHYMBOCTh U M30BITOYHASI YMCIEHHOCTh MOTOMCTBA. bopr0Oa 3a cylliecTBOBaHUE
U eCTeCTBEHHbIN 0TOOp. Buabl 60pr0ObI 3a cymiectBoBaHue. [Ipeanockuiku 60psObI
3a CyIIECTBOBAHHUE U €CTECTBEHHOTO 0TOOpa. 3HaueHue teopun lapsuna. [lonsrue
O CUHTETUYECKOW TEOPUHU SBOIIOLUU.

JlemoHcTpanus.

buorpadus Y. lapsuna. MapuipyT u koHKpeTHbIe Haxoaku Y. JlapBuHa BO
BpeMsl MMyTelIeCTBUs Ha Kopadie «buripy.

[TPEAMETHBIE PE3VJIBTATBI ObYUYEHUA

VYyammecs 10JKHbI 3HATh:

- yuenue JlapBruHa 00 UCKyCCTBEHHOM OTOOpE;

- yueHue JlapBruHa 0 €CTECTBEHHOM O0TOOpE.

Yuamuecs 10JKHbBI YMETh:

- OLIEHUBATh OCOOEHHOCTH JOMAIIHUX >KUBOTHBIX U KYJIbTYPHBIX PACTCHHH B
CPaBHEHUU C UX TUKUMH MPEIKAMH;

- XapaKTepu30BaTh MPUUYUHBI OOPHOBI 3a CYIIECTBOBAHUE;

- OIPE/IEIIATh 3HAaUCHHE PA3JIMYHBIX BUJIOB OOPHOBI 3a CYIIECTBOBAHUE;

- [aBaTh OLIEHKY €CTECTBEHHOro OTOOpa Kak pe3yibTaTa OOpbOBI 3a
CYILIECTBOBAHMUE;

- oneHuBatb Bkjax Y. JlapBuHa B pa3BUTHE HSBOJIOLNHOHHBIX HJIECH.
OCHOBHBIE OHATHS.



['pynmoBass ¥ uWHAMBUAyalbHas W3MEHYMBOCTb. VICKyCcCTBEHHBIN OTOOP.
beccoznatenbublii U metogumueckuit  otOop. boppba 3a  cymecTBOBaHHe.
EcTecTBenHsbIit 0TOOD.

Tema 1.5 BUJ[: KPUTEPUU 1 CTPYKTVYPA (2 u)

By kak reHeTMYeCcKH M30JIMPOBAHHAs CUCTEMA; PENPOAYKTUBHAS H30ISALNS
u ee MexaHusMmbl. Kpurepuum Buga: Mopdosioruueckuii, (U3NOIOTUYECKUM,
OMOXUMHYECKHUH, Fe€HETHYCCKHUM, YKOJOTUYECKHH, reorpaduuecKui.
JlemoHcTpanus.

['epbapuu W [pyrue KOJUICKIIMOHHbIE MaTepualibl, WUIIOCTPUPYIOIIHE
MOPGOIOTHYECKUI KPUTEPUI BHUIA.

JlaGopatopHble U TpakTUYEeCKUE padoThI

1. H3yyeHne HU3MEHYMBOCTM W KPUTEPUEB BHUAA, OMNUCAHUE BHUJIOB IO
MOP(OIOTHIESCKOMY KPUTEPHIO.

[MPEJIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs T0DKHEI 3HATE:

- ONpEeJETIEHNE BU/IA;

- KpUTEpPUU BUJIA.

Yuammecs T0JKHbBI YMETh:

- OMKCBIBATh BUJIBI IO PA3JIUYHBIM KPUTEPUSIM;

- paznuuarh Kputepun Bujpa. OcHoBHble moHATHSA. Bupa. Ilomyisius.
Kapuotun. I'enodon.

Tema 1.6 IIOITYJIALIUA KAK CTPYKTYPHAA EAUHUIIA BUIA (2 1)
IlomynmanuoHHass  CTpyKTypa  BHJAQ;  JKOJIOTMYECKHME U TIE€HETHYECKHue
XapakTepucTuku monyisiiui. Jlemorpadguyeckue mokaszareliu W CTPYKTypa
MOIYJISILIU Y.

I[MTPEAMETHBIE PE3VYJIbTATHI OBYUYEHM A

VYyammecs T0DKHEI 3HATE:

- ONpEeAEIIEHNE OMYJISIINY;

- CTPYKTYPY HOIYJISLIHUH.

Yuammecs T0JKHbBI YMETh:

- XapaKTepHU30BaATh CTPYKTYPY NOMYJIALINH.

OCHOBHBbIE MTOHATHS.

[Monynsuus. Jlemorpaduueckue mnokazarenu. PoxkmaemMocts. CMEpTHOCTS.
ITomoBas crpykrypa nonyssaiuu. Bo3pacTHas CTpyKTypa NOIYJISLHH.

Tema 1.7 THONVJALIMA KAK EJAWMHUIA DSBOJIIOLUN (1 4)
[Tonynsiuuss —  S7I€MEHTapHas SBOJIOLMOHHAS  €IUHMIA. DJIEMEHTapHBII
ABOJIFOIIMOHHBIN MaTepHa U JJIEMEHTaAPHOE IBOJIIOIIMOHHOE SIBJICHUE.

[NPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyamuecs 1OJKHBI 3HaTh:

- CYIIIHOCTh FT€HETUYECKUX MTPOILECCOB B MOIMYJISALUAX.

Yuamuecs 10JKHbBI YMETh:

- OOBSCHATH MPUYUHBI Pa3CICHUs] BUJIOB, 3aHUMAIOIIUX OOIIMPHBIN apean
obutanus. OcHoBHble MOHATUA. ['eHoTHMI. ['eHOpoHA. DeHoTHN. DIeMeHTapHOE
ABOJIIOIIMOHHOE SIBJIEHUE. DBOJIIOIUOHHBIA MaTepUall.

Tema 1.8 ®AKTOPBI DBOJIIOLINMUA (2 u)

DneMeHTapHbIe  HBOJIIOIMOHHBIE  (AaKTOphl  (MYTallMOHHBIN  TMPOIIECC,
M30JISILMS, TIOMYJIALMOHHBIE BOJHBI, Ipeil() reHOB, €CTECTBEHHbIN 0TO0p). DPOpMBI



€CTECTBEHHOTO OTOOpa (CTaOWIM3UPYIOLIUH, MBMXKYIIUN, AU3PYNTUBHBIN). Bumb
M3MEHYHMBOCTH. Pe3epB N3MEHUMBOCTH.

JlemoHCTpauus.

JKuBble pacTeHuss W >KMBOTHbIE, repOapuu M KOJUIEKLUWHU, IMOKA3bIBAIOLINE
UHANBUIYAbHYIO H3MEHYUBOCTbD.

JlabopaTopHbIe U MPAKTHYECKUE pabOThI

2. 3yueHue U3MEHYMBOCTH Y 0COOEH OJTHOTO BUJA.

[MPEAMETHBIE PE3VJIbTATHI OBYUYEHUA

VYyamuecs 10KHbBI 3HATD:

- (hakTOpPBI IBOITIOIUH.

Yyamuecs T0KHBI YMETh:

- 00BACHATD MEXaHU3MbI (HaKTOPOB HIBOJIIOLIHH.

OCHOBHBIE MTOHATHS.

@akTOppl  HBOJIIOLIUH. MyTannoHHasT ~ U3MEHYUBOCTb. Myranuu.
Myrtammonsslii  npouecc. M3onsums. IlonmynsiuuoHHble BOJIHBL. ECTECTBEHHBIN
otoop. Jpeiid reHos.

Tema 1.9 ECTECTBEHHBIN OTBOP — I'JTABHAS JIBVDKYIIIAS CUJIA
SBOJIFOLMMU (1 u)

@®opMBl  €CTECTBEHHOT0  OoTOOpa  (CTAaOMIM3UPYIOLIUHM,  JBHXKYILIUH,
JU3PYITUBHBIN ).

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHM A

VYyamuecs 10KHBI 3HATh:

- (pOpMBI €CTECTBEHHOT'0 0TOOpA.

VYyammuecs T0MKHbI YMETh:

- paznuyaTh (GOPMBI ECTECTBEHHOTO 0TOODA;

- IPUBOJUTH PUMEPHI PA3IUYHBIX (POPM €CTECTBEHHOTO 0TOOPA.

OCHOBHBIE TTOHSITHUA.

JBroxymuid or6op. Crabunusupyronmii otoop. Auspyntusnsiii oToop. Tema
1.10 AHAIITAOUA OPIrAHU3MA K VYCJIOBUAM OBUTAHUA KAK
PE3VJIBTAT JIEMCTBUS ECTECTBEHHOI'O OTBOPA (2 9)
[IpucniocoOuTenbHbBIE OCOOCHHOCTH CTPOEHMS, OKpacKd Telda M TIOBEJEHUs
#uBOTHbIX.  [loBegeHueckne  ajganrauvd.  buoxumudeckue  ajganTaiviu.
®dusznonornyeckue agantauuud. OTHOCHUTENbHASI 11€JIECOO0PA3HOCTh aJanTalUi.
HNemonctpanusa. WmmrocTpanuu M KUBBIE pPAaCTEHUsS M SKUBOTHBIE, Trepbapuu u
KOJUIEKIIMHU, TIOKa3bIBatoIIe MOp(oIornueckue agjanTaiuu.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A

VYyamuecs 1OJKHBI 3HATh:

- KJaccu(uKaiuio aanTtarui;

- THUIBl TOKPOBUTEIHCTBEHHOM OKpacku H (OpMBI, UX 3HAUYCHHE IS
BBDKUBAHUS,

- 0COOEHHOCTH MPUCIIOCOOUTETHLHOTO TTOBEICHHUS;

- 3Ha4eHHe 3a00ThI O TOTOMCTBE JJIsl BBKMBAHUS.

VYyanyecs 101KHbI yMETh:

- IPUBOJIUTH MIPUMEPHI IPUCIIOCOOUTENIHHOTO CTPOEHHUS "
noBeieHus; [ | pa3nuuath MOpdoIornuecKkue, GPU3n0I0ornIecKrue, OMOXUMUYECKHUE U
MOBEJCHYECKUE aJanTaliu;



- OOBSCHSITH, MOYEMY MPUCTIOCOOTICHUS HOCSIT OTHOCHUTEIBHBIN XapakTep.
OcHoBHbIE MOHSTHUSI. Ananranusi. Mopdomornueckas azanTanus.
Ousnonornueckas axanrtauus. buoxumuueckas anmanrtauus. I[loBenenueckas
ananrtanus. [lokpoBuTenbcTBeHHAs okpacka u popma. MUMHUKpHSL.

Tema 1.11 BUIOOBPA3OBAHUE KAK PE3VYJIbTAT 3BOJIIOLNU (2 1)
[Tytu (ciocoObl) U CKOPOCTh BUA00Opa30BaHUs; Teorpaduueckoe U IKOJIOTHUUECKOe
BUI000pa3oBanue. ['eorpaduueckas u axooruueckas u3oisus. Jlemoncrpamusi.

CxeMbl, WJUTIOCTPUPYIOUIUE MPOoIEecC reorpaduueckoro BHUI000pa30BaHUS;
KUBBIE pACTEHUsT U JKUBOTHbIE, TrepOapuu © KOJUICKIMH, T[OKa3bIBAIOIINE
pe3ynbTaThl MPUCIOCOOJIEHHOCTH OPTraHU3MOB K Cpelie OOUTaHUS M pPe3yJIbTaThl
BUI000pa30BaHUA.

[TPEAMETHBIE PE3VJIbTATBI ObBYUEHUA

Yyamuecs: JOMKHbI 3HATH:

- (opMmbI BUA00Opa3oBaHUS.

VYyamuecs T0MKHbI YMETh:

- XapakTepu30BaTh MPOLECC HKOJOTHUUECKOTO U  reorpaduueckoro
BH1000pa3oBanusi. OcHOBHbIE MOHATUS. BumooOpazoBanue. ['enodona. M3omnsuus.
['eorpaduueckoe Bua000pa3oBaHue. IKOJIOTUYECKOE BUI000pa30BaAHKE.

Tema 1.12 COXPAHEHUE MHOI'OOBPA3UA BUJOB KAK OCHOBA
YCTOMYUBOI'O PABBUTHUS BUOCDEPHI (1 u)

buonornyeckuii mporpecc u 6uonorudeckuid perpecc. [IpudarHbl BEIMUpAHHUS
BUJI0B. bruonoruyeckoe pasHooOpasue.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyammecs TOKHEI 3HATE:

- TJIABHBIC HAMPABJICHUS SBOJIOLNH;

- IPUYUHBI BBIMUPAHUS BHJIOB;

- MYTU JIOCTUXKEHUSI OMOJIOTUYECKOTO Mporpecca.

VYyammecs 10MKHbI yMETh:

- IEPEUUCIIATh (Ha3bIBATh) MMYTU JIOCTUKEHUSI OMOJIOTHUECKOTO MPOTpecca;

- 00BACHATH HEOOXOIMMOCTh COXpaHEHUs OMOpa3HOOOpa3usl.

OCHOBHBIE TOHATHS.

buonornyeckuii nporpecc 1 OUOJIOTHYECKUN perpecc.
Tema 1.13 JOKA3ATEJIBCTBA 3SBOJIIOOUN OPIAHMYECKOI'O

MUPA (2 u)

[{uTonornueckue W MOJEKYJSIPHO-OMOJIOTUYECKHE  (MOJIEKYJISIPHO-
TeHETHUYECKuE), CPaBHUTEIHLHO-aHATOMUYECKHE (CpaBHHUTENBHO-
MopdoIoTHYecKue), MaJeOHTOJIOTHIECKHUE, AMOPHOJIOTHYECKHE u

ouoreorpaduyeckue 10Ka3aTeIbCTBA IBOJIOIUH.

Jemoncrpauus. Miurroctpauuu, JIEMOHCTPUPYIOIIME CXOJICTBO PaHHUX
ATAnoB AMOPUOHAIBLHOTO PA3BUTHUS MO3BOHOYHBIX, MYJSDKM M JIPYTU€ HArJISAHBIC
Marepuaibl, WUIIOCTPUPYIOIIME AaHAJIOTHYHbIE U  TOMOJIOTMYHBIE  OpTraHbl,
PYJIMMEHTHI U aTaBU3MBI.

[TPEAMETHGBIE PE3VYJIBTATBI OBYUYEHUA

VYyammecs T0JKHBI 3HATh:

- KJIACCU(DMKALIUIO JI0KA3aTEIbCTB SBOITIOIIH.

VYyamyecs 101KHbI YMETh:



- OPUBOJUTH MNPUMEPHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE 3BOJIIOLHMOHHOTO
MpoLeCCa, AHAIOTUYHBIX W TOMOJIOTMYHBIX OPraHOB, PYAMMEHTOB M aTaBU3MOB.
OcHoBubie moHsATHSA. [luTOonorus. Monekynspuas Ouomnorus. CpaBHUTETbHAS
anatomus. [laneontonorus. buoreorpadus. Ananoruunsie oprasbl. ['oMonoruyHbIe
oprasbl. PyniuMeHTbl. ATaBU3MBL.

Tema 1.14 PA3SBUTHE IIPEJICTABJIEHUM O ITPOMCXOXJIEHUM
XKUN3HU HA 3EMIIE (2 4)

Konuenuunu abuoreneza u O6uoreneza. Onbitel @. Peau, JI. Cnananumanu u
M. M. Tepexosckoro, onsiT JI. [lacTepa. ' Mmore3pl CTallMOHAPHOTO COCTOSIHUSL M
nancnepmuu. Jlemonctpanus. Cxembl omnbiToB @. Penu, JI. Cnamanuanu u
JI. Iacrepa.

[MPEJIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYyammecs TOJKHBI 3HATh:

- CYLIECTBYIOIIUE TUMIOTE3bI MTPOUCXOKICHUS )KU3HU HA 3eMIIe.

VYyamuecs T0MKHbI YMETh:

- 00OCHOBBIBATh CHPABEJIMBOCTh WM HECOCTOSTEIBLHOCTh OTACIBHBIX
TUIIOTE3 TMPOUCXOXKACHUS Ku3HU. OCHOBHbIE TOHATUS. AOuorene3. buorenes.
[Tancniepmust. Teopust CTalMOHAPHOTO COCTOSIHUS.

Tema 1.15 COBPEMEHHBIE I[NTPEJCTABJIEHUA O BOSHUKHOBEHNU
XKU3HU (2 u)

Opranuyeckuii MUp Kak pe3yJbTaT 3BOJIOUUHA. BOZHUKHOBEHUE U Pa3BUTHUE
KU3HM Ha 3emsie. XHUMHYECKUH, MPEeIOHMOIOTUYECKUN (Teopusl akajeMuKa
A.W. Onapuna) ¥ OWOJIOTMYECKHN ATambl pPa3BUTHUsS KUBOM Marepuu. Teopus
ouormnon3a.

JlemoHCcTpanus.

CxeMbl BOSHUKHOBEHHUSI MEMOPAHHBIX CTPYKTYP M OJTHOKJIETOUHBIX 2YKapHOT.

I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHUSA

VYyammecs T0MKHBI 3HATh:

- TEOpUIO akageMmuka OnapuHa;

- TEOPHIO OMOTI0N3A.

Yuammecs 10JKHbBI YMETh:

- ONHUCHIBaTh TMPOIIECC BO3HUKHOBEHHUS  KOAIlEpPBaTOB, MPOOHMOHTOB,
MeMOpaHHBIX CTPYKTYP, OJHOKIETOYHBIX MTPOKAPUOT U DYKAPHOT.

OcHoBable oHaTHs. bruomnoas. Koarepsar. [IpodouoHT (MpoTOOHOHT).

Tema 1.16 PASBBUTHUE XXN3HU HA 3EMIJIE (4 u)

Pa3BuTtue ku3HM Ha 3eMiie B apXEMCKYI0 M IPOTEPO30MCKYIO 3phl. IlepBhie
ciennl xu3HU Ha 3emie. [losiBIeHne BceX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX
KUBOTHBIX. [lepBbie XopnoBbie. Pa3BuTue BOAHBIX pacTeHud. Pa3BuTue XKuU3HU Ha
3emie B MHaneo30Mckyro 3py. I[losBieHue W 3BOJIOLUSA CYXOIYTHBIX PACTECHHIA.
[TanopoTHUKM, CEMEHHBIE MATOPOTHUKH, TOJIOCEMEHHbBIEC pacTeHUs. BO3HUKHOBEHUE
MMO3BOHOYHBIX: PBIObI, 3€MHOBOJIHBIC, MpecMbIKaromuecss. Pa3BUTHE XU3HU Ha
3eMie B ME3030MCKYK0 M KallHO30MCKYIO dphbl. llosiBIIeHME M pacnpocTpaHEHHE
MIOKPBITOCEMEHHBIX ~pPAacTeHUW. DBO3HMKHOBEHHE MNTHUL W  MJIEKONUTAIOIIUX.
[TosiBnenue u pazBurue npuMaroB. [logaBnenne yenoseka. JleMoHcTpanus.

Penponykumu  xaptun 3. bypumana, otpaxatomux ¢dayny u - diaopy
pPa3IMYHBIX 3p W MNEPUOAOB; CXEMbl pA3BUTHUA LAPCTB JKUBOM MPUPOIBI;



OKAMEHEJIOCTH, OTIIEYaTKH pACTEHWW B APEBHUX MoOpojax. Moaenum CKeneToB
YyeJIOBEKa U O3BOHOYHBIX KHBOTHBIX.

ITPEIMETHBIE PE3VYJIbTATBI ObYUEHUM A

VYuamuecs J0IKHBI 3HATh:

- pa3BUTHE >KMBOTHBIX M PACTCHHUH B pa3IMUHbIC MEPUOIbI CYIIECTBOBAHUS
3emiu.

VYyammecs T0IKHbBI YMETh:

- MEPEYUCTATh B XPOHOJOTMYECKOM IOPSJKE HPbl T€OXPOHOJIOTHYECKOM
IIKaJIbI;

- XapaKTepU30BaTh ATaIbl Pa3BUTHUS KUBOW MIPUPO/IBI;

- ONKCHIBATh PA3BUTHUE KU3HU HA 3eMJI€ B PA3JIUUYHBIC 3PHI.

OcCHOBHBIC TTOHSTHSL.

DoH. Opa. [lepuos.

Tema 1.17 THUIIOTE3blI ITPOUCXOXJIEHNSA YEJIOBEKA (1 9)
AHTpomoreHe3 W ero JBvKymue cuibl. [IpencraBieHus O MOPOUCXOKICHUU
YEJIOBEKA B pa3HbIC MEPUOABI HCTOPUU HAYKHU.

ITPEJMETHBIE PE3YJIbTATBI ObYUEHN A

Yyammecs 10JKHBI 3HATh:

- IBMKYIIME CUJIBI aHTPOIIOTEHE3A.

Yuamuyecs 10JKHbBI YMETh:

- XapaKTepU30BaTh POJIb Pa3IUYHBIX (DAKTOPOB B CTAHOBJICHHUM YEJIOBEKA.
OCHOBHBIE ITOHSITHS.

AnTponorenes. JIBWKyIre CUiIbl aHTPOIIOTeHEe3a.

Tema 1.18 IIOJIOXKEHME YEJIOBEKA B CHUCTEME XHWBOTHOI'O
MUWPA (2 4)

[IpoucxoxaeHnne 4yenoBeka. MecTto dYenoBeka B JKMBOM  NPUPOJE.
Cucrematuueckoe mosiokeHre Bujga Homo sapiens B cucTteMe >KMBOTHOTO MHpA.
[Ipu3zHaku M CBOMCTBA 4YEIOBEKA, MO3BOJISIIOIIME OTHECTHM €r0 K Pa3jIuyHbIM
CUCTEMATHYECKUM IPYIaM apCTBA )KUBOTHBIX.

ITPEAMETHBIE PE3YJIbTATBI ObYUYEHIUA

Yyammecs J10JKHBI 3HATh:

- CUCTEMATHUYECKOE TTOJIOKECHUE YEJIIOBEKA B CUCTEME OPTaHUYECKOTO MHUPA;

- 0COOCHHOCTH YeJIOBEKA KaK OMOJIOTHUECKOr0 BHIA.

Yuanuyecs 10JKHbI YMETh:

- BBISIBJISITh IIPU3HAKW CXOJICTBA W Pa3jIM4usg B CTPOCHUM W TOBEICHUHU
’)KMBOTHBIX M Y€JIOBEKA.

OCHOBHBIC TTIOHATHS.

Xopaossie. Mitekonmraromue. [Ipumatel. PynumenTsl. ATaBU3MBIL.

Tema 1.19 DBOJIIOLMA UEJIOBEKA (2 u)

Craguyu  SBOJIIOIIMM  YEJIOBEKA:  NPUMAThl —  TPEIKH  YeJIOBEKA,
ABCTPAJIONIUTEK, YEJIOBEK YMEJbIM, APEBHEUINUMKA YEJIOBEK, JPEBHUN 4YEJIOBEK,
MEPBBIE COBPEMEHHBIE JIFOIU.

ITPEIMETHBIE PE3VJIBTATBI ObYUYEHNM A

VYyamuecs J10JKHBI 3HATh:

- 9TaIlbl CTAHOBJICHUS Y€JIOBEKA KaK OMOJIOrHYSCKOTO BHA.

Yuammecs T0JKHbBI yMETh:



- MEPEUYUCTSATh B XPOHOJIOTUYECKOM MOPSJKE STallbl CTAHOBJIEHUS YEIOBEKA
KaK OMOJIOTUYECKOTO BU/IA.

OCHOBHBbI€ MTOHATHS.

JlpruonuTexu. ABCTPAJIONIATEKHU. ApXaHTpOIBI. [TameoanTpomnsl.
Heoantpormnsl.

Tewma 1.20 HEJIOBEYECKUE PACEHI (2 u)

[TonynsunonHass cTpykrypa Buaa Homo sapiens; uyenoBeuecKHE pachl;
pacooOpa3oBaHue; €IMHCTBO MPOUCXOXKACHUS pac. [IpucnocobuTenbHoe 3HAUCHHE
PacoOBBIX IPU3HAKOB. BUI0BOE €IMHCTBO YEJIOBEUECTBA.

[MPEAMETHBIE PE3VYJIbTATBI ObYUYEHM A

Yyamuecs: JOMKHbI 3HATH:

- OIIpEIeJICHNE TOHATHUS «pacay;

- XapaKTepHbIC MPU3HAKU OOJIBIINX pac.

VYyammecs TOJKHBI YMETh:

- 000CHOBBIBATh BHJIOBOE €IMHCTBO YEJIOBEUECTBA.

OCHOBHBIE TTOHSITHA.

Paca. bonbmmas paca. Manas paca. Hanus.

MexnpeaMeTHbIE CBSI3H

ActpoHomus. OpraHuzanusi IIaHeTHbIX cucteM. CollHeuHas cucrtema; ee
cTpykTypa. Mecto manetsl 3emisi B COJIHEUHOW CUCTEME.

Ucrtopusa. Kynerypa 3anagnoit EBpomnbl koHma XV — mnepBOi MOJIOBUHBI
XVII B. Kynbrypa nepBoro nepuojga HoBoit ucropun. Bennkue reorpaduyeckue
OTKPBITHSL.

OkoHoMuYeckass reorpadus 3apyOexHbIXx cTpaH. Hacemenue wMwupa.
['eorpadus nHacenenus mupa.

®duznueckas reorpadus. ctopusi KOHTUHEHTOB.

METAIIPEJAMETHBIE PE3VJIbTATBI ObBYUEHU A

VYyammecs 10MKHbI yMETh:

- HCTOJIb30BaTh WHAYKTUBHBIA W JACAYKTUBHBIM MOJIXOJbI TPU H3YYCHUU
KPYITHBIX TAKCOHOB;

- 00001IaTh U JeN1aTh BHIBOIBIL,

- paboTaTth ¢ JOMOJTHUTEIBHBIMA UCTOYHUKAMU WH(OpMAIUY;

- TNPEACTaBIATh MaTepHall, HCMOJb3ysl BO3MOKHOCTH KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Paznen 2 dkocucrema (24 4)

Tema 2.1 OPTAHU3M U CPEJA. SKOJIOTMTHECKUE ®AKTOPHI (2 u)
Opranusm u cpeaa. @axropsl cpenpl odbutanus. Kiaccuduxaius 3K0I0THYECKUX
¢dakTopoB. Bnusinue pakTopoB cpeabl Ha opranusMm. [Ipenensl BBIHOCIUBOCTH. 30Ha
onTUMyMa, 30Ha yraereHus. OrpanuuuBaromuii (Qakrtop. 3aKOH MHUHUMYyMa
JIubuxa. DKoJoruYecKas HUIIIA.

JlemoHcTpanus.

Harnsinaele Matepuanbl, JEMOHCTPUPYIOIIME BIUSHUE (DAKTOPOB cpeibl Ha
OpraHU3M.

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs T0JKHBI 3HATh:

- OIpeEIECHUs MOHATUM «3KOJIOT U, «cpena oOuTaHusY,
«OTPAaHUYUBAIOIIIHN (PaKTOP»;



- IPEAMET U 33J]a4H SKOJIOTUH KaK HAyKU;

- 3aKOH MUHUMYMa JInbuxa;

- KJTACCU(PUKAIINIO IKOJIOTHIECKUX (PaKTOPOB.

Yyammecs TOJKHBI YMETh:

- KJIacCU(pUIUPOBATH KOJIOTHUECKUE (PaKTOPBHI.

OCHOBHBIE MTOHATHS.

Okonorust. Oxocucrema. Cpena oOutanus. DKOJIOTHYECKUU  (akTop.
[Ipenesnsr BeiHOCTUBOCTH. OrpaHnyuBaromuii Gpaxrop.

Tema 2.2 ABUOTUYECKUE ®AKTOPBI CPEJBI (2 u)

®dakTopbl cpebl 0OUTAHUS U TMPUCIOCOOJICHUS K HUM KUBBIX OpraHU3MOB.
Abuotnueckue paxkTopsl cpeabl. Posb TemmepaTypbl, OCBEIICHHOCTH, BIAKHOCTH U
IpYTruX (PaKTOPOB B KUZHEIEATEIBHOCTH COOOIIECTB U OPTaHU3MOB.

IMPEIAMETHBIE PE3VYJIBTATBHI OBYUEHM A

Yyamuecs: JOJMKHbI 3HATH:

- BaKHEWIINE a0MOTHYECKUE (PaKTOPBIL;

- BIIUSIHUE a0UOTUYECKUX (PAaKTOPOB HA OPraHU3M;

- aJanTaluy OpPraHM3MOB K pPa3IUYHOW HWHTEHCUBHOCTH aOHOTHYECKUX
(bakTOpoB.

VYyammecs 10JKHBI YMETh:

- XapaKTepU30BaTh BIUSIHUE a0MOTHYECKUX (PAKTOPOB HA OPTaHU3M;

- OIMCBIBaTh MPUCHOCOOJIEHUS OPraHU3MOB K pa3IU4YHON HHTEHCUBHOCTHU
abMoTHYeCKUX (PaKTOPOB CPEJIbI;

- IPUBOJUTH PUMEPHI aAaNTAUA OPTAaHU3MOB K Pa3IMYHON MHTEHCUBHOCTH
abnotnyeckux (aktopoB. OCHOBHBIE TMOHATUA. AOMOTHYECKHE (DAKTOPBHI.
A nanranuu. @oTonepuoanu3M. bHOTOrHIEeCKUE PUTMBI.

Tema 2.3 BUOTUYECKUE ®AKTOPBI CPE/IbI (2 4)

buotnueckue @akropsl cpeabl. DOpMbI  B3aMMOOTHOIIEHHH  MEXIY
opranu3mMamu. [lO3UTHBHBIE OTHOIIEHUS — CUMOMO3: MYTyalau3M, KOOIEpalus,
KOMMEHCAJIU3M. AHTHOMOTHYECKHE OTHOLIEHUS: XHUIIHUYECTBO, Mapa3uTU3M,
KOHKypeHIus. HenTpanbHble OTHOLIEHUS — HEUTPAIU3M.

JlemoHCTpauus.

[Tpumepsl cuMOMO3a MpEICTaBUTENEH PA3IMYHBIX 1APCTB KUBOM MPUPOJIBI.
IMPEAMETHBIE PE3VYJIbTATBI OBYUEHM A

VYuammecs 10JKHBI 3HATh:

- ompeieNieHrne OHATHS «OnoTHYEeCKUe (haKTOPBI CPEIbI»;

- (hopMBI B3aMMOOTHOIIEHUN MEX/1y OPTaHU3MaAMHU.

Yuamuecs 10JKHbBI YMETh:

- KJI1accu(puuUpoBaTh (OPMbI B3aMMOOTHOILICHUI MEKYy OpraHU3MaMu;

- XapaKTepHu30BaTh pa3JIMYHble CUMOMOTHMYECKHME U aHTUOMOTHUYECKHE
B3aMMOOTHOIIEHUS] OPraHU3MOB;

- IPUBOJUTH IPUMEPHI CUMOKO03a U aHTHONO03A.

OCHOBHBIE TTOHSITHA.

buotnueckue Qakropel. [lapazutusm. XwumunuectBo. KoHKypeHIHS.
Cumb6m03.

Tema 2.4 CTPYKTYPA DKOCUCTEM (2 u)

EcrectBenHble  cooOmiecTBa  JKMBBIX ~ OpPraHM3MOB.  BHOreoneHo3bl.
KoMnoneHTsl ~ OMOTr€OneHO30B:  MPOAYLEHTBI,  KOHCYMEHTBI,  PEIYyLEHTHI.



buonieHo3pl:  BHUIOBOE  pasHOOOpaswe, IUIOTHOCTh — MOMYJISANHA, Ouomacca.
[MPEAMETHBIE PE3VYJIbTATHI OBYUYEHM A

VYuammecs T10JKHbBI 3HATh:

- OTIPEICIICHUS TTOHATHI «IKOCUCTEMAY, «OUOIIEH03)», «OMOTEOIICHO3Y;

- CTPYKTYPY ¥ KOMIIOHEHTBI SKOCUCTEMBI 1 OMOTEO0IIEHO03;

- (yHKIIUM KOMIIOHEHTOB 3KOCUCTEMBI.

VYyamuecs 101KHbI YMETh:

- pa3nu4aTh NPOIYLUEHTHI, KOHCYMEHTBI U PEAYLICHTHI;

- ONHCHIBaTh SKOJOTUYECKUE CHUCTEMBbI, OHOILIEHO3bI M OUOTEOIECHO3BI.
OCHOBHBIE MTOHATHS.

Okocucrema. buoneno3. buoreoneno3. Ilpoayuentsl. KoHCYMEHTBI.
PenyueHTsr.

Tema 2.5 IMMIIEBBIE CBA3U. KPYT'OBOPOT BEHIECTB U ITOTOK
OHEPI'I B DKOCUCTEMAX (2 u)

Lenu u cetn nuranus. Tpoduueckre ypoBHU. DKOJOTUUECKHUE MUPAMMIBL:
yucesn, Ouomacchl, sHepruu. KpyroBopoT BEIIECTB U SHEPrUU B IKOCHUCTEMAX.
JlemoHCTpanus.

CxeMmbl, WUIIOCTPUPYIOIIME TMHILEBbIE LENU U CETHU, HKOJOTHYECKHUE
MApaMHUIbl W KPYrOBOPOT BEIIECTB M IOTOK DHHEPIMM B HIKOCHUCTEMAX.
I[MPEAMETHBIE PE3VYJIbTATBI ObYUYEHM A

VYuamuecs 1071KHbI 3HATh:

- OIpECIICHUS TIOHATUN «IHUIIEBasl LETbY», «IUILIEBAsI CEThY, «TPOHUUECKUI
YPOBEHBY;

- KJIaCCU(DUKAIMIO MUILIEBBIX LIETICH.

VYyamuecs 10MKHbI YMETh:

- COCTaBJIATh MPOCTEHIITNE MTUIIEBBIC LIETIH;

- OIHUCHIBaTh OMOJOTMYECKUNA KpYroBOpOT BemiecTB. OCHOBHBIC TOHSITHS.
[Mumesas uens. [Iumesas cets. Tpoduueckuit ypoBeHb. KpyroBopor BeulecTs u
MOTOK YHEPTUU B IKOCHUCTEMAX.

Tema 2.6 [IPUYMHB] YCTOMYNBOCTH 1 CMEHBI SKOCUCTEM (2 u)

N3menenne coobmiecTtB. CMmeHa »KocucTeM. J[MHaMuYecKoe paBHOBECHE.
Okckypcun EcrecTBeHHBIE (MPUPOIHBIE) SKOCUCTEMBI (JI€C, JYT, BOJOEM H T. 1.)
CBOEU MECTHOCTH.

[MPEAMETHBIE PE3VYJIbTATBI OBYUYEHM A

VYuammecs 10JIKHbBI 3HATh:

- IPUYUHBI YCTOMYUBOCTU U CMEHBI SKOCHCTEM.

Yuamuecs 10JKHbBI YMETh:

- MPUBOJIUTH IPUMEPHI CAMOPETYJISIITUN, CMEHBI SKOCUCTEM.

OCHOBHBIE TTOHSTHA.

CmeHa sKocHCTEM. Y CTOMYMBOCTh 3KOCHUCTEM. J[MHAMHYECKOE paBHOBECHE.
Tema 2.7 BJIMAHUE UEJIOBEKA HA DKOCUCTEMBI (2 4)

OKOJIOTUYECKUE HapylIeHusa. ATpOLEHO3bl. OJKCKypcuu VCKyCCTBEHHBIE
9KOCUCTEMBI (MapK, CKBEP, cal, MOJI€ U T. 1.) CBOCH MECTHOCTH.

[MPEIMETHBIE PE3VYJIbTATBI OBYUYEHU A

VYuammecs T0JKHBI 3HATh:

- OIPEETICHUE TTOHATHS «arpoLEHO3»;

- 0COOCHHOCTH CYIIIECTBOBAHMS arpoIeHO30B.



VYyamuecs 101KHbl YMETb:
- PUBOJUTH IPUMEPHI arPOIICHO30B.
OCHOBHBIC TTOHATHS.

ArpoueHos.
Tema 2.8 BUOCOEPA — TJIOBAJIBHAA 3JOKOCUCTEMA (2 u)
buochepa — sxuBas oGomnouka maaHeTel. Ctpykrypa Ouochepbl. KoMmoHEHTHI

Oounocdepsl: KUBOE BEIIECTBO, BUIOBOM COCTaB, pa3HooOpasue U BKIIaJ B OMomaccy;
omokocHoe M KocHoe BeriecTtBo Ouochepsl (B. U. Bepnaackuii). KpyroBopot
BEIIECTB B Ipupo/ie. ['panuiisl Ouocdepsi.

JlemoHCTpanus.

CxeMbl, WIUTIOCTPUPYIONINE CTPYKTYPY U TPAHUIIBI OMOC(EPHI.

I[MTPEIMETHBIE PE3VJIbTATBI ObBYUEHU A

Yyamuecs: JOMKHbI 3HATH:

- ompeieNieHrne OHATHS «Onocdepay;

- CTPYKTYpPY U KOMIIOHEHTBI OMOC(EPHI;

- rpaHulibl Ouocdepsl.

VYyamuecs 10MKHbI YMETh:

- MPUBOJUTH MPUMEPHI PA3IUYHBIX BEHIECTB OMOC@epbl (3KMBOTO, KOCHOTO,
OMOKOCHOT0, OMOTEHHOTO);

- XapakTepu3oBaTh Ouomaccy 3emiid, OHOJIOTHYECKYI0 NPOAYKTUBHOCTD.
OCHOBHBIE OHATHUS.

buocdepa. Kupoe BemiectBo. KocHoe BemiecTBo. bruokocHoe BelecTso.
buorenHoe BemecTso.

Tewma 2.9 POJIb )KMBbBIX OPTAHNU3MOB B BMOC®EPE (2 1)

Pons xuBoro BemectBa B Ouocdepe. KpyroBopoT Boabl u yriepoaa B
ouocdepe.

[TPEAMETHBIE PE3VJIbTATBI OBYUEHUA

VYyammecs T0DKHEI 3HATE:

- KOMIIOHEHTHI )KHBOTO BEIIECTBA M €T0 (yHKIIHH.

VYyamuecs: 10KHBI yMETh:

- OIMMCHIBATh POJIb )KMUBOTO BEIIECTBA OMOC]eEpHI;

- OIMUCHIBATh OMOJIOTUYECKUIM KPYTOBOPOT BEIIECTB.

OCHOBHBbIE MTOHATHS.

Kpyrosoport BeniecTs.

Tema 2.10 BUOCDEPA 1 YEJIOBEK (2 u)

[IpsiMmoe 1 KOCBEHHOE BIIMSHKE YelioBeka Ha 6uochepy. [Ipupoanbie pecypcsl
Y WX UCIOJIb30BaHUE. AHTPOIIOTCHHBIC (PaKTOPHI BO3JICHCTBHS HAa OMOIICHO3BI (POJIh
YeJIOBeKa B TIPHUPOJC); IOCICACTBUS XO3SHCTBEHHON JESITCIHHOCTH YeIIOBEKa.
Hoocdepa.

[TPEAMETHBIE PE3VJIbTATBI ObBYUEHUA

Yyamuecss 1OJKHBI 3HATh:

- AaHTPONOTEHHBIE (PaKTOPBHI;

- XapaxkTep BO3ACHCTBUS YeoBeka Ha Ouocdepy.

VYyammecs 10KHBI YMETh:

- IPUMEHSTh HAa MPAKTUKE CBEJIEHUS O BO3MOXHBIX MOCTEACTBUSX BIUSHUS
XO035TUCTBEHHOM JEATEIPHOCTH YeJIOBEeKa Ha Ouochepy.

OCHOBHBbI€ MTOHATHS.



AnTtponorenusie pakropsl. Hoocdepa.

Tema 2.11 OCHOBHBIE SKOJIOI'MYECKHUE [TPOBJIEMbI
COBPEMEHHOCTMU /2 u)

AHTpornoreHHoe BiIMsHHE Ha atMmochepy u tumapochepy. Dpo3us MOYBHI
[IpuponHbie pecypcsl W HMX HcCHOjdb30BaHUE. JlabopaTopHble M NIpPAKTHUECKUE
paboThl AHaJIU3 U OLIEHKA IOCJIEJCTBUI JEATEIBHOCTH YEIOBEKA B HKOCHUCTEMAX.
I[TPEJIMETHBIE PE3YJIbTATBI ObYUYEHUA

VYyamuecs T0KHBI 3HATH:

- XapakTep BO3AEHUCTBUS YeloBeKa Ha aTMochepy u ruzpochepy;

- HICTOYHUKH 3arpsi3HEHUs aTMOc(epbl U TUAPOCEPSI;

- HEHCUEpHaeMble U HCUEPIAaEMble IPUPOIHBIE PECYPCHI.

Yyanmecs T0JKHBI YMETh:

- OLICHUBATh NEPCIIEKTUBBI BIUSHUS XO3IMCTBEHHOU AESATEIBHOCTH YeJIOBEKA
Ha Owocdepy ¥ MPOTHOZMPOBATH IOCIEACTBUS XO3SHCTBEHHOW JCATEIHHOCTU
YeJI0BEKa.

OCHOBHBIE MTOHATHS.

3arpsizHenne atMocdepsl U rugpochepbl. Dpo3us mous. KucioTHeie J0XKIU.
[TapuukoBbIit 2 dekT. DKojgornyeckas katactpoda.

Tema 2.12 IIYTU PEHIEHUA SKOJIOI'MYECKUX ITIPOBJIEM (2 u)
[IpoGieMbl palOHATIBHOTO MPUPOIONOIb30BAHUS, OXPaHbl MPUPOJBL: 3allUTa OT
3arpsiI3HEHUM, COXpaHEHHE 3TaJOHOB M MaMITHUKOB MPUPOJIbI, oOecredyeHue
IPUPOAHBIMM  pecypcaMM  HaceneHus IuiaHeTsl. OCHOBBI  pallMOHAIBHOIO
IIPUPOIOIIOIB30BAHMS.

JlemoHCTpauus.

KapTsl 3an0BeHBIX TEPPUTOPHUI HALLIEN CTPAHBI.

JlabopaTopHbIe U MPaKTHYECKUE pabOThI

3.AHaM3 M OILIEHKa IJIO0ANbHBIX HKOJIOTMYECKUX NpOoOIeM U MyTedl ux
penieHus.

I[MPEIMETHBIE PE3VJIbTATBI ObBYUYEHUA

VYyamuecs 10KHBI 3HATh:

- CIIOCOOBI U METO/IbI OXPaHbl MPUPO/IBL;

- CMBICJI COXPAHEHHUS BUJIOBOTO pazHOO0pa3us;

- OCHOBBI PallMOHAJIBHOTO IPUPOIONIOJIBb30BAHMS;

- 3all0OBEJHUKM, 3aKa3HUKHM, HalMOHAJIbHbIE mapku, KpacHyro KHHTY.
VYyammecs 10JKHBI YMETh:

- TOpPUMEHATh Ha TMpPaKTUKE CBEACHUA O TJ00aJbHBIX 3SKOJIOTHMUECKHX
npoOJemMax U MyTAX UX PEIICHHUS.

OCHOBHBIE MTOHATHS.

Oxpana mpupoasl. PampoHanbHOe NPUPOAOIIONB30BAHUE. 3aMOBEIHUK.
3aka3znuk. Hanmonaneueiil napk. Kpacnas knura.

MexnpeaMeTHble CBA3U

Heoprannueckas xumuda. Kucnopon, cepa, aszor, ¢docdop, yriaepon, ux
XUMUYeckue coiicTBa. OXpaHa MpUPOBI OT BO3JIEHUCTBHS OTXOJOB XMMHYECKHUX
IIPOU3BOJICTB.

®dusnueckas reorpadus. Kimmar 3emin, KiinMaTuueckasi 30HaIbHOCTb.

®dusuka. Ilonstne o fg03e WU3AydeHHs] U OMOJOTMYECKON  3alluTe.
METAIIPEIMETHBIE PE3YJIbTATBI ObYYEHUA



VYyamuecs 101KHbl YMETb:

- paboTaTh ¢ yueOHMKOM, COCTABJIATh KOHCIEKT naparpada;

- pa3pabarbIiBaTh IUIAH-KOHCIIEKT TEMBI, WCIOJB3YsS pa3Hble HCTOYHUKH
uHbOpMaIuy;

- TOTOBUTH YCTHBIE COO0IIEHUs U pedepaThl Ha 3a/IaHHYIO TEMY;

- I0JIb30BaThCS MMOMCKOBBIMU cucTeMaMu HTepHeTa.

JIMMHOCTHBIE PE3VJIbTATBI OBYUYEHUA

- IlposiBneHne 4yBCTBA POCCHUMCKOM TPAXKIAHCKOW  HJIECHTUYHOCTH,
naTpuoTU3Ma, JII0OBM W yBakeHUss K (OTedecTBy, 4YyBCTBAa TOPIOCTU 3a CBOIO
Ponuny;

- OTBETCTBEHHOE OTHOIICHHE K YydeOe, TOTOBHOCTh W CIOCOOHOCTHh K
caM000pa30BaHUIO;

- (opMupoBaHHME MOTHUBAIMM K OOYYEHHIO U TO3HAHUIO, OCO3HAHHOMY
BBIOOpY Oyaytieit mpodeccnn;

- CIIOCOOHOCTh CTPOUTDH WHJIMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO;

- (popMuUpOBaHUE 1IEIOCTHOTO ECTECTBEHHO-HAYYHOIO MUPOBO33PEHMUS;

- cOOJIIOICHHE MTPABUIT TOBEACHUS B IPUPOJIE;

- YMEHHE pPealn30BbIBATh TEOPETUUECKUE MTO3HAHUS HA MMPAKTUKE;

- CIIOCOOHOCTD MTPU3HABATH COOCTBEHHBIE OIIMOKH U UCIIPABIISITh UX;

- yMEHUE apryMEHTUPOBAHHO W OOOCHOBAaHHO OTCTaMBaTh CBOIO TOUKY
3pEHUS;

- KpUTUYHOE OTHOIIEHHWE K COOCTBEHHBIM IIOCTyIKaM, OCO3HAHHE
OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;

- YB@XKUTEIBHOE U JOOPOKENATEIbHOE OTHOIIEHHUE K IPYTUM JIHOJISIM;

- YMEHHE CIIylIaTh W CJBIIIATh JIPYTHX, BECTH JUCKYCCHIO, ONEPUPOBATH
(bakTamu.

TemaTrnueckoe niianuposanue 10 kiacc. 68 4, 2 u B Hexes110

Pasz[eﬂ, TEMAa TeMbI O OCHOBHBEIM pa3aciiamMm Bcero KOH-BO
4acoB nmabopaTtop-
HBIX U
HpaKTI/I‘—IeCKI/I
X pa0ot
BBenenue 1
Paznen 1. buosiorusi kak Hayka. MeToabl HAYYHOI0 MO3HAHMS 3
1 KPATKA S UCTOPUS PA3SBUTHS BUOJIOI' M 1
2 CVII[HOCTbD XU3HU U CBOMCTBA XUBOI'O 1
3 YPOBHU OPI'AHU3BAIINN KUBOU MATEPUMN. 1
METO/1bl BUOJIOTI'M
Pa3nea 2 KIIETKA 18
1 HUCTOPUA  WM3YUEHUA  KIIETKH. KIIETOYHA 1
TEOPUSI




XUMUYECKUI COCTAB KJIETKU

HEOPI'’AHMYECKUE BEINECTBA KJIETKHA

OPI'TAHUYECKUE BEIIECTBA. OBIIIAA
XAPAKTEPUCTUKA. JIMTIN/bI

OPITAHMYECKHUE BEIIECTBA. YIJIEBO/IbI. BEJIKA

OPI'TAHUYECKHUE BEIIECTBA. HYKJIEMHOBBIE
KMCJIOTBI

OVKAPUOTUYECKAA  KIIETKA. LUTOIUIA3MA.
OPI"AHOW/IbI

8

KJIETOUHOE A1PO. XPOMOCOMBbI

9

[NPOKAPMOTHUYECKAS KIIETKA

10

PEAJIM3ALIUA HACJIEJCTBEHHOM WH®OPMAILIMM B
KJIETKE

11

HEKJIETOYHA A ®OPMA KM3HU: BUPYCEBI

Paznea 3 OP'AHU3M

40

OPTAHU3M — EJIMHOE IEJIOE. MHOI'OOBPA3UE
KNBBIX OPI"TAHM3MOB

OBMEH BEIIECTB 1  IIPEBPAIIEHUE  SHEPTUU.
OHEPI'ETMYECKNUN OBMEH

w

TUIACTUYECKHU OBMEH. ®OTOCUHTE3

JAEJIEHUE KJIETKHU. MUTO3

PA3MHOXEHUE: BECIIOJIOE U ITOJIOBOE

OBPA3OBAHUE IT0JIOBBIX KJIETOK. MEMO3

OIUIOAOTBOPEHHME

NHAMBUAYAJIBHOE PASBUTUE OPTAHM3MOB

OHTOTI'EHE3 UEJIOBEKA. PETIPOJJYKTHUBHOE 3 10POBbLE

I'EHETUKA — HAVKA O 3AKOHOMEPHOCTAX
HACJIEJCTBEHHOCTH 41 N3MEHUYMBOCTMU.
I'. MEH/IEJIb — OCHOBOIIOJIOKHUK I'EHETUKHN

FRINININININDN| W

11

3AKOHOMEPHOCTHU HACJIEAOBAHUSA. MOHOI'MBPUJJHOE
CKPEILIMBAHUME

12

3AKOHOMEPHOCTHU HACIEAOBAHUSA. JUITMBPUJHOE
CKPEILIMBAHUE

13

XPOMOCOMHAA TEOPUA HACJIEACTBEHHOCTH

14

COBPEMEHHBIE ITPEJICTABJIEHM A O 'TEHE U TEHOME

15

15 TEHETHUKA TIOJIA

16

N3MEHYNBOCTS: HACJIEJCTBEHHAA 41
HEHACJIEACTBEHHAS

17

I'EHETUKA U 310OPOBBE UEJIOBEKA

18

CEJIEKIIMA: OCHOBHBIE METO/IbI U JOCTMXKEHU A

19

BUOTEXHOJIOITUA: JOCTMXEHMA W I[EPCIIEKTUBBI
PA3BUTUA

Paznen 4 IloBTopeHue u 0000HIeHHME TNPOWAEHHOIO
MaTepuaJjia. BbinoJiHeHNe M 3a1HUTA NMPOECKTHON PadoThI

11 kiaacce




Pazgen, Tema

TeMbI 110 OCHOBHBIM pasaciiamMm

Bcero
qacoB

Kon-Bo
nmabopatop-
HBIX U
NPaKTUICCKUX
pabor

Pasznen 1 Bun

38

-

PA3BBUTHE BHOJIOTMM B  JOJAPBHUHOBCKUU
ITEPUOMA. PABOTA K. JIMHHE

N

N

OBOJIIOIIMOHHAS TEOPUS XK. b. IAMAPKA

N

I[MTPEAITIOCBIJIKI BO3HUKHOBEHNA YUEHUA
4. JAPBHHA

OBOJIIOLIMOHHASA TEOPUA Y. JTAPBUHA

BUJ: KPUTEPUN U CTPYKTYPA

[TOITYJALIMA KAK CTPYKTYPHAA EJIMHNUILIA BUJTA

[TOITYJIAIINA KAK EJMHNIA 5BOJIFOLIMN

(el BN Kop X NO2 1 [F- N HOV)

OAKTOPBI OBOJIIOINN

NI INININ N

ECTECTBEHHBLI OTBOP —I'JIABHAST JIBUXKVYIIAS
CIJIA 5BOJIIOIINN

10

AJAIITALIMST OPTAHU3SMA K YCJIOBHSM
OBUTAHNMA KAK PE3VJIBTAT JEMCTBUA
ECTECTBEHHOI'O OTBOPA

11

BI1JIOOBPA3OBAHUE KAK PE3VYJIETAT 5BOJIFOIINN

12

COXPAHEHHME MHOI'OOBPA3MA  BHU/JOB  KAK
OCHOBA YCTOMYMUBOI'O PA3BUTHS BUOCDHEPI

13

JOKA3ATEJIbCTBA 3BOJIIOIMN OPTAHUYECKOI'O
MUPA

14

PA3BUTHE IIPEJICTABJIEHUN O ITPOUCXOXJEHUU
KN3HU HA 3EMJIE

15

COBPEMEHHBIE [NPEACTABJIEHUA O
BO3HMKHOBEHMU )KM3HU

16

PA3BUTHUE )KXM3HU HA 3EMJIE

17

I'MITOTE3bI TPONMCXOXIEHW A YEJIOBEKA

18

[TOJIOKEHME YEJIOBEKA B CUCTEME XUBOTHOI'O
MUPA

19

OBOJIIOIMA YEJIOBEKA

YEJIOBEYECKHUE PACEHI

NN

Pasznea 2 Dxocucrema

OPI'AHM3M U CPEJIA. DKOJIOTUYECKUE ®AKTOPBI

ABMOTUYECKUNE ®AKTOPLI CPEJIbI

BUOTUYECKHNE ®AKTOPEI CPEJIbI

AlWIN |-

CTPYKTYPA 5KOCHUCTEM

NIN[IN N

[MMIIEBBIE CBA3M. KPYI'OBOPOT BEHIECTB U
ITOTOK SHEPI'MM B SKOCHUCTEMAX

[TPUYMHBI YCTOMUYMBOCTU Y CMEHBI SKOCUCTEM

BJIMAHNE YEJIOBEKA HA SKOCHCTEMBbI

BNMOC®EPA — I'JTOGAJIBHA A DKOCUCTEMA

O ||| |On

POJIb XXMBbBIX OPTAHM3MOB B BMOCOEPE

BIMOCOEPA N YEJIOBEK

NIN NN NN

11

OCHOBHbIE SKOJIOTUYECKUE I[TPOBJIEMbI
COBPEMEHHOCTU




12

| [IYTHU PEHIEHM A SKOJIOTUYECKUX [TPOBJIEM 2

Pasnen 3 IloBTopenne u 0000umIeHMe TNPOIAEHHOr0 MaTepHaJa

Pe3zepBHoe Bpemst 6

MeToanyeckue MaTepuaIbl 11 yIaIIAXCS
buonorus. O6mas 6uonorus 11kmace /yaeOHUK i1 00111e00pa3oBaTeIbHbIX

yupexaeHuil. bazoseiii ypoBens JI.K. bensges .M. [pmmiui M: [Ipocselienune
2021

MeToanueckue MaTepHaJbl IJIs1 YYUTEIS:
buonorusa. O6mias 6uosnorus 11kmace /ydeOHUK 1)1 00111€00pa30BaTEIbHBIX
yupexaennil. ba3osiil ypoBens J[.K. bemse I'.M. [dpimmun M: [IpocBemienue
2021
1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosnorus. bosbiioit
CIIPABOYHUK JIJIsl IIKOJIBHUKOB M TIOCTYHAIOMUX B. BY3bL. - M.: JIpoda, 2004;
2. bonrosa U. B. Coopnuk 3amay o O011eit OMoJ0THH 171 MOCTYHAIOIINX B
BY3bl. - M.: «Onukc 21 Bex» «Mup u obpazoBanue», 2020;
3. Koznosa T. A., Kyumenko B.C. buonorus B Tabnuiax 6-11 kmaccsl.
CmpaBounoe nocob6wue. - M.: [Ipocda, 2022;
4. ®pocu H B. H., CuBornazos B. U. 'oTroBuMcs K enuHOMY
rocyaapcTBeHHOMY sk3ameny. OOmas ouomnorus. - M.: Ipoda, 2020. - 216c¢.;

HNuTepHer pecypcesl

https://biblioteka-online.info/book/entsiklopediya-biologiva-bez-illyustratsiy/

https://resh.edu.ru/ https://vpr.sdamgia.ru/
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