


PaGouas nporpamma pa3pabotana Ha OCHOBE
dyHIaMEHTaIbHOTO siipa coaep KaHUs oOmero
oOpa3oBanusi W TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS
cpeaHero (MOJIHOTO) O0IIero oOpa3oBaHUs, MPEACTABICHHBIX
B @DenmepailbHOM TOCYJApCTBEHHOM  OOpa30BaTEIILHOM
craHgapTe cpeaHero (MOJIHOrO) oOmiero oOopa3oBaHUS LIS
10-11 xmaccoB, Ha OCHOBE aBTOPCKOW IIporpamMMmbl buonorwus.
10-11 xn. IIporpammsr: yueOHO-MeToauueckoe rmocobue / U. b.
Aradonona, H. B. babuues,

B.1. CwuBornazoB. — M.: JIpopa, 2019. — 148 c. —
(Poccuiickuit  yuebHuk).  Ilporpamma  paccunTaHa  Ha
npenojaBaHre Ouoyiornu Ha 6a3oBoM ypoBHE (1 yac B Hexemnto/34
yaca B TOJ).

Ilnannpyemble npeaMeTHbIE Pe3yJbTaTh
OCBOCHHUS Y4eOHOr0 mpeaMeTa
«BUOJOT'US»

B COOTBETCTBUHU U (DeﬂepaHbeIM rocyaapCcTBeHHbIM
oopasoBaresbHbIM cTaHAApTOM (PI'OC) M
IIpumepHoOii 0CHOBHOI 00pa3oBaTeIbHOM
nporpaMmmoiicpeanero o0mero oopa3oBaHuu
(Iroo1r coo

B coorBerctBUuM ¢ TpeOoBanusimu DenepanibHOrO
rocy1apCTBEHHOTO 00pa3oBaTeIbHOTO cTraHzapra
cpeaHero (MoJIHOTro)ooiiero oopa3zoBaHus K pe3yjibTaTam
OCBOCHHSI OCHOBHOW 0O0Opa30BaTEIIbHOW IPOTpaMMbI K
okoHuYaHuto 11 kiacca y y4dammxcs HEOOXOIUMO

chopMHUpOBaATH MHUPOBO33pEHHUE, OTBeYarouiee
COBPEMEHHOMY YPOBHIO pa3BUTHUSA HayKH u
0oO0111eCTBEHHOH MPaKTHKHU, o0111eYe10BeYEeCKUM
LIEHHOCTSIM UM HJleajlaM I'pa’kJaHCKOTr 0 OOIIeCTBa; OCHOBBI
caMOpa3BUTHUSA u CaMOBOCITUTAHUS; HaBBIKU

COTPYJHHUYECTBA CO CBEPCTHHUKAMH, JE€TBbMH MIIAJLIErO
BO3pacTa, B3pOCIBIMH B 00Opa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIIeIOBATEIILCKOW, NPOEKTHOU U



Jpyrux BuJax JAeATeabHOCTH. UIKOABHUKH JTOJKHBI
OCBOUTH MEXIMPEIMETHBIE MOHATHUSA WU YHHUBEpPCAIbHBIE
y4deOHbIC ACUCTBUS M HAYYHTHCS HX HCHOJB30BaTh B
y4eOHOHl M II03HABATEJIbHOW MAESTEIIbHOCTH, a TaKkKe
YMETh (POPMHUPOBATH U PEAITU30BBIBATh WHIUBUTy AITbHBIC
oOpa3oBaTelibHbIC TPacKTOpUU. B npeameTHoi 00acTH HaA
0a30BOM ypOBHe IIpeIoaracTcs:
' (hopMHpPOBaHME NIPEACTABIICHUI O POJIM U MECTE
HOJIOTUU B COBPEMEHHOM Hay4YHOU KapTHHE MUPA;

' TIOHMMAaHHUE PpOJH Ouonorun B (HOPMHUPOBAHUU
Kpyroszopam (pyHKIIMOHaJIbHOU I'PaMOTHOCTH
4eJjIoBeKa Il pelIeHUs

IMPAKTHUYICCKHUX 3ada4;

' OBJIaJICHUE OCHOBOIIOJIAralOIIMMH OHATUIMH U .
OPEACTABIICHUSIMU O KMBOU IIPUPOJIE, €€ YPOBHEBOU
OpraHMu3alyi U 3BOJIOHNH;

' YBEPEHHOE ITOJIb30BaHUE OMOTIOTUIECKOM
TEPMHUHOJIOTUEN UCUMBOJINKOM;

' OBJIQACHHC cnocodoamMu BBISIBJICHHUA U OLICHKH
AHTPOIIOICHHBIXU3MCHCHHH B ITPUPOAC,

 (hopMHupOBaHNE YMEHUN OOBSICHSATH PE3yJIbTaThl
HOJIOTUYECKUX PKCIIEPUMEHTOB, pelliaTh
3J€MEHTapHbIe OUOJIOTUYECKHUE 3a/1aUH.

B mponecce u3yueHusi Kypca TakKe OXKHUIAeTCs
JIOCTUKECHUE CIIEIYIONHUX JUYHOCTHBIX Pe3yJbTATOB!
\ q)%pMHpOBaHHe COOCTBEHHOI MO3UIIMM 10 OTHOIIIEHHUIO
K

HOJIOTUYECKOU MH(OpMaIINU, NOJTy4aeMOu U3
Pa3HbIX HCTOYHUKOB;

' TOTOBHOCTB U CLIOCOOHOCTB K 0Opa30BaHHIO, B TOM
qHCclie caMOOOpa30BaHUIO, HA IMIPOTSHKCHUH BCEH
JKU3HH;

' CO3HATEJIbHOE OTHOIIECHUE K HENPEPEIBHOMY
00pa3s0BaHUIOKAaK yCJIOBUIO YCIEIIHOMN
nmpodeccuoHaIbHON U OOIIIECTBEHHOU

ACATCIBbHOCTH.

JlocTH)keHne JTUYHOCTHBIX Pe3yJIbTaTOB OLIEHUBAETCS Ha
KaueCTBEHHOM YpPOBHE (6e3 OTMETOK).
CdopMHUPOBAaHHOCTh METAIIPEAMETHBIX M IIPEIMETHBIX
YMEHMM OIleHHMBaeTrcsi B Oajlax TII0 pe3yjbTaTraMm
TEKYIIEeTo, TEMAaTH4YECKOr0O M HUTOrOBOI'O KOHTPOJ, a
TaK>Xe II0 pe3yJibTaTaM BBIIIOJHEHUS J1abOpaTOpHBIX U



MPaKTHYECKUX PadoT.

MeTanpeleeTHban pe3yjJdbTaTaMu OCBOCHHA KypcCa

OUOJIOTHUU SIBIISIOTCH

OBJIaJICHUE COCTaBJISIOILIUMHU MPOEKTHOM u
HCCJIEOBATEIILCKOM ~ NEATENBHOCTH 10 H3YYEHHIO
o0mux OMOJIOTUYECKNX 3aKOHOMEPHOCTEH,

CBOMCTBEHHBIX KUBOU MTPHUPOJIE;

YMCHHUC CaMOCTOATCIIBHO OIIpCaACTIATH OeiIn n
COCTaBJIATH ITJIaAHBI,

COCOOHOCTB CaMOCTOSITEJILHO OCYIIECTBJISITh,
KOHTPOJIMPOBAaTh M KOPPEKTHPOBaTh Y4YEOHYIO U
BHEYUYEOHYIO (BKJTIOUast BHEIIKOJIBHYIO)

ACATCIIBHOCTD, BI)I6I/IpaTI) YCII€IIHBbIC CTpaTreruu B
Pa3lIMUYHbIX CUTYyallusAaX;

yMEHUue OCYIIECTBIISITh CaMOCTOSITEIIbHYIO
UH(pOpMaIIMOHHO-TTI0O3HABATEIIbHYIO JIEeSITENbHOCTb,
BKJIIOYasi yMEHHE OPHUEHTHUPOBATHCI B Pa3JIMYHBIX
UCTOYHHKAX WHPOpMAIINH, KPUTHYECKH OLIEHUBATh U
WHTEpOPETUPOBATh HUHGOPMALIMIO, MNOJYYaeMYIO U3
pa3IMYHBIX UCTOYHUKOB.
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COJAEPKAHME KYPCA

10 kaace

Paznmen 1
Buoaorus kak Hayka.
MeToabl HayuHoro mo3HaHus (3 u)

Tema 1.1
KPATKAS UCTOPUA PA3BUTHA BUOJIOTUH (1 1)
CrpykTypa OouoJsioruu Kak HayKHU.

Buonornyeckme Haykm o ¢dopMe U CTPOCHHH
oprann3moB. Cucremaruka. IBOJIIOIIMOHHOE Y4YEHUE.
Knaccudukanuss Ononoruyeckux HaykK. DTaribl pa3BUTHS
OMOJIOTHH.

Hemoncmpayua. buorpaduun u nopTpersl (M300pakeHUs)
YYE€HBIX, BHECHIMX BKJIaJ] B CTaHOBJIEHHE U pa3BUTHE
OMOJIOTUH KaKHAYKH.

HNPEAMETHBIE PE3YJIBTATbBI OBYUEHUS
Vuyamiuecst 1OJKHBI 3HATh:

' omIpeaAciICHUuC OHMOJIOTUH KaK HayKH,

' OCHOBOIIOJIO)KHUKOB OMOJIOTUM KaK HayKH,
OCHOBOMOJIO)KHUKOB Hay4YHOM (3amaJIHON ) MEAUITUHBI,
aHaTOMHUH, (PU3NOJIOTHH;

' co3aaTeser KJIETOYHOW TEOpUH;

' COSH&TCHCﬁ COBpPEMCHHOT'O 3BOJIFOITMOHHOI'O YYCHMHAA
H OTaIlbICT'O CTAHOBJICHMUA,

' KJIacCU(PUKAITIO OMOJIOTHYSCKUX
HayK. Yyalimecs JOJKHBI YMETh:

' OILICHUBATh BKJIAJ OTACIbHBIX YUYCHBIX B PA3BUTHE
OHOJIOTHH.

Tema 1.2
CYHIHOCTD XXM3HU U CBOWCTBA XWBOI'O (1)

OmnpenenieHue >KU3HU. XHMHUUYECKHUH COCTaB U
KJIETOYHOE CTPOEHHE OpPTraHU3MOB, HAaCEJISIOIINX
3emuto. OOMEH BelIeCTB ¢ CaMOpEryysiuus B
Ouonornyeckux  cucremax. CaMOBOCHPOU3BEICHHUE;
HACJIeACTBEHHOCTh M  HU3MEHYHMBOCTH KaK OCHOBA
CyILIECTBOBAaHUs >XUBOUW Marepuu. Poct u pasBurue.



PaznpaxumocTs. PurMuanocTpb IIPOLIECCOB
JKU3HEIAEITENbHOCTU. JIUCKPETHOCTH U LIEJIOCTHOCTb.

Hemoncmpayun. CBoicTBa )KUBOTO (aHUMALIUSA ).

NPEJAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyaniuecs J0JKHBI 3HATH:
' oOpeaeseHUue XKU3HU;

' CBOMWCTBA KUBBIX CUCTEM.



Yyamuecs: 1OJKHbI YMETh:
' IaBaTh ONPEACIICHUE )KU3HU;

' IIPUBOJAMUTH IIPUMEPHI IIPOSBICHUN CBOUCTB KHUBOI'O.

METAIIPE/IMETHBIE PE3VJIBTATbBI
OBYYEH

Yyamuecs: 1OJKHbI YMETb:
' pabdoTaTth C Y4EOHHUKOM, COCTABJISITh KOHCHEKT
naparpada;

' pa3pabaTbhIBaTh MJIAaH-KQHCIEKT TE€MBbI, UCIIOJIb3YS
pa3Hble UICTOYHUKHU MH(POpPMaLIUH;

' TOTOBHUTH YCTHBIC COOOIIICHUS U pedepaThl HA 3aIaHHYIO
TEMY;
' ITIOJIB30BATHCA ITOUCKOBBIMHM CHUCTCMaMU I/IHTepHeTa.
Tema 1.3

YPOBHU OPI' AHU3AIIY KHUBOK
MATEPUU.METO/IbI BUOJIOTUU (1u)

YPpoBHM Opranusaliiy >KUBor npupoasl. Mepapxus
ypoBHEH. MeToabl MO3HAHUS YKUBOU MPUPOJIBI U UX
OCOOEHHOCTH.

emoncmpayua. YpoBHU OpraHu3alluy >KUBOU MaTepuu
(aHUMams).

INPEJMETHBIE PE3YJIBTATBI OBYUYUEHUSA
VYyamuecs: 1O KHBI 3HATh:

' YPOBHM OpPraHHU3aIlUHU KUBOU MPUPOBI;

' METOJIbI TIO3HAHMUSI KUBOU MPHUPOJIBI.
VYyamuecs: JOIKHBI YMETh:

' pacrpenensiTb YPOBHU OpPraHU3alUU XUBOU MPUPOIBI
B COOTBETCTBHUH C UX HEPAPXUEH;

' OPUBOJUTH IPUMEPHI MPOSBJICHUIN CBOMCTB KHUBOTO
Ha pa3HbIX YPOBHSIX.

Ocnoeuvte nounamus. buonorus. JKusus. OCHOBHBIE
OTIINYUSL JKUBBIX OPraHU3MOB OT OOBEKTOB HEXHUBOU
OpUpOAbl. YPOBHHU OpraHu3alliu  KUBOU MaTepuu.
OOBEKTHI Hu METObI U3ydeHUs] B OHOJIOTHH.
MHuoroo6pa3ue )KuBOro Mupa.

Mesxcnpedomemnule ceasu

Heopeanuueckasi xumusi. XUMHUYECKHUE DIIEMEHTHI
Ilepuonnueckoit cucrembl J[. M. MenneneeBa u ux



OCHOBHBIE CBOMCTBA.
Opeanuueckast XUMUSL. OcHOBHBIE rpynnbl
OPraHUYECKUX COCJTUHEHUU.

METANPEJMETHBIE PE3YJIBTATbBI
OBYYEHMUS
Yyamuecs: 1OJKHbI YMETb:

' paboTaTh C pa3HBIMH MUCTOYHHUKAMU HH(pOpMaINM;

' TOJIL30BAaThCS IIOMCKOBBIMU cucTeMamMu MHTepHeTa.



Paszpen 2
Kunerka (11)

Tema 2.1
UCTOPUA U3YUEHUA KIETKHU. KIIETOYHAS TEOPUA

(19)

Kitetka kxak cTpyKTypHas M (QpyHKOHUOHAIbHAS
euHuLAa KuUBOoro. HMcropuss wW3ydeHHs] KIICTKH.
IIpokapnoTnyeckass HW J3yKapHOTHYECKasi KJIIETKH.
IIpnanunnaneHas cxema cTpoeHus KieTku. KierouHas
TEOpHs U €€ OCHOBHBIE TT0JIOKECHUSI.

Hemoncmpayun. 1lpyHIMNAanbHbIE CXEMBl yCTPONCTBa
CBETOBOIO M DJIEKTPOHHOI'O MHKPOCKONOB. Moaenu
KJIETKH. Mukpornpenaparsl KJIETOK pacTeHuu,
JKMBOTHBIX W OJHOKJIETOYHBIX TI'puboOB. Martepualsl,
paccka3piBarolmpe o Ouorpadusix YUYEHBIX, BHECIIUX
BKJIaJ] B Pa3BUTHE KJICTOYHON TEOPUH.

INPEJMETHBIE PE3YJIBTATBI OBYYEHMUSA

Vuyamiuecst 1OJKHBI 3HATh:

' IIPUHIOUIIHAJIIBHYIO CXEMY CTPOCHUA KIICTKHU
(HHa3MaTI/I‘IeQKaSIMeM6 aHa, nuToIlIa3ma,
TCHCTHUYCCKHHU aIlriapar),

' MHOTOOOpas3ue NpoKapHoT;

' MHOT0OOpas3ue dyKapHuoT;

' OCOOEHHOCTH KJIETOK OJHOKJICTOYHBIX H
MHOT'OKJICTOYHbBIX OPIraHHU3MOB;

' OCOOEHHOCTH PACTUTCIIbHBIX U )KUBOTHbLIX KJIICTOK;

' ITOJIO’KEHUS KJICTOYHOM TCOPHUHU CTPOCHHS OPraHHU3MOB.
VYyammuecs moKHBI YMCThb:

' pa6OTaTI> CO CBCTOBBIM MHUKPOCKOITIOM;

' OIMCHIBATh OOBEKTHI, BUJIUMbIE B CBETOBOH MHUKPOCKOII.
Ocnoenvte nonamusa. Knerka. [{uronorus. [Ipokapuotsr:
Oakre-

pUM M CHHE3€JI€Hble BOJOPOCIH (LIMaHOOAKTEpUH).
DOykapuoTHYecKasl KJI€TKa; MHOrooopasue »yKapHoOT;
KJIETKH OJHOKJIETOYHBIX u MHOTOKJIETOUYHBIX
opranu3MoB. OCOOEHHOCTH pPacCTUTEIBHOMU U >KUBOTHOM
KJIETOK. [ToI0kKEeHNs1 KI€TOYHON TEOPUH.



Tema 2.2 .
XUMHWYECKHUU COCTAB KJIETKU (1 4)

DJIEeMEHTHBIN cOoCTaB KJIETKU.
PacrnipocTtpaneHHOCTP D3JIEMEHTOB, HWX BKJIaJd B
o6pa3oBaHHE >XKHUBOW MaTEpPUH U OOBEKTOB HEKHUBOU
OPpUPOIBI. Makpo3J1€MEHTHI, MHKPO3JIEMEHTHI,
YJIBTPAMHKPORJIEMEHTHI; MX BKJIaJ B O0Opa3oBaHHE
HEOPraHUYECKHUX M OpPraHUYecKHX MOJIEKYJ KUBOTO
BEILIECTBA.



Hemoncmpayun. Cxema (quarpaMmma) pacripe/ieIeHUs
XUMHUYECKHUX DJIEMEHTOB B HEXKMBOU U )KUBOUW ITPUPOJIE.

NPEJAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyaniuecs J0JKHBI 3HATH:

' MaKpO - U MUKPODIJIEMEHTHI, BXO/ISIIIUE B COCTAB
’KMBOI'O, 1 UXPOJIb B OPTraHU3ME.

Yyamuecs: 1OJKHbI YMETb:

' XapakTepu30BaTh QYHKIIMOHAJIBHYIO POJb
OTIECIBHBIX XUMHUYECKHUX DJIEMEHTOB B KJIETKE.

OcnogHble nOHAMUAL. OpraHOFeHBI, MAaKpO3JICMCHTHI,
MUKPOIJIEMCHTHI, YIIBbTPAMHUKPOSJICMCHTHEI.

Tema 2.3
HEOPI'AHMYECKME BEIIECTBA KJIETKHU (1 1)

Heoprannueckue MoOJ€KyJIbl )KUBOT'O BEIIECTBA: BOJA;
XUMHUYECKUE CBOWCTBA W Owuosiormdeckass posib. Conum
HEOpraHMYecKUx KHCIJIOT, HX BKJIaJd B oOecnedeHue
OPOLIECCOB  JKU3HEAEATEJILHOCTH U MOoJJAep>KaHue
roMmeocrtasa. Pojib KaTHOHOB U aHUOHOB B O0€CHEUEeHHUU
POIIECCOB SKU3HEESITeIIbHOCTH. OcmMmoc u
OCMOTHYECKOE JIaBJICHUE; OCMOTHYECKOE IIOCTYILICHHUE
MOJIEKYJI B KJIETKY.

INPEJMETHBIE PE3YJIBTATBI OBYYEHUSA
Yyaiuecs JOJKHBI 3HATH:

' XHMHYECKHE CBOMCTBA U 61/IOJ'IOFI/I'-ICCKYIO POJIb BOABI;
' PpOJIb KATUOHOB U aHUOHOB B oOecrieueHuU IIpoIeccCCoB
KN3HCACATCIbHOCTH.

Yyamniuecs: JOJIKHBI YMCTh:

' OOBSICHITH NPUUUHBI OCOOBIX CBOMCTB BOJHI.
Ocnoenvte nonamusa. CoiictBa Boibl. MUHEpaJIbHbIE COJIU.
I'mapodunbubie 1 rupodoOHBIE BElIECTBA.

Tema 2.4
OPTTAHMYECKHUE BEIIECTBA. OBIIAS
XAPAKTEPUCTUKA.JTATTUBI (1 )



Opranndeckue MoJieKyJbl. HU3KOMOJIEKyIsipHBIE U
BBICOKOMOJICKYJIAPHBIC COCAMHCHUs. HI/IHI/II[BI:
CTpOCHME, KIaccuuKanus 1 GMOJOTHUECKasi pOJIb.



INPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA

VYyaniuecs J0JKHBI 3HATH:
' OPUHIHAIBI CTPYKTYPHOU OpraHu3anuu U (QyHKIIUU
JIUTUJIOB. Y Yaimecs J0KHbBI YMETh:

' XapaKTepu30BaTh (PYHKIHUHU JIUIHUIOB.
Ocnoenvie nonamusa. Jlununael. Jlunounst. HelirpanbHbie

JKUPBL.
Tema 2.5
OPTAHMYECKUE
BEHIECTBA.YTJIEBO/IBIL.
BEJIKU (3u)
VriaeBoasl: CTpOCHHE " ouosioruyeckast pOJTh.

MOHOCElXElpI/IJIBI U rnmojJicaxapmuiabl.
benkun — Ouosornyeckye rnmojiuMephbl; UX CTPYKTypHast
opraHusarus. DyHKIHMN OEJIKOBBIX MOJIEKYJI.
benku-pepmentrl. CTpyKTyphl Oenka: ITIepBUYHAs,
BTOpHUYHAs, TPETUYHAsI, YeTBEpTUYHAs. JleHaTypauus u
peHaTypamnus OCIKOB.

Hemoncmpayua. OOBEeMHBIE MOJEIA  CTPYKTYPHOM
Opra’Hu3aluuOuOIOTrHUYECKUX MTOJIUMEPOB — OEJIKOB.

NPEAMETHBIE PE3YJIBTATbI OBYYEHMUS
Vuyamuecss JOJKHBI 3HATD:

' OPUHIIMIIBI CTPYKTYPHOW OpraHu3alvid U QyHKIIUU
OCIJIKOBH YTJICBOJIOB;

' KJIaCCU(UKAITATO

YTJIEBOAOB. Y Ualuecs
JIOJDKHBI YMETh:

' OOBSICHITH NPUHIUI AEUCTBUS (PEPMEHTOB;

' XapakTepu3oBaTh (GYHKIHUU OEJIKOB U YIJIEBOJOB.
Ocnoenvie nonamusn. YrieBonsl. MoHocaxapubl,
rojMcaxapu-

abl. benku. buonornueckue nonumepsl. JleHatypauust
U peHa-Typaliys OCIKOB.

Tema 2.6

OPITAHMYECKUE BEIIECTBA.

HYKJIEMHOBBIE KUCJIOTbI

(24)



JIHK — MonekyJibl HacaeJACTBEHHOCTU. Penynikanus
JHK, mepemadya HaciencTBeHHOW wuWHGOpPMAIIUM U3
IIOKOJIEHHsA B TIIOKosieHHWe. llepenmaua HacieaCTBEHHOU
uHpoOpMaAIIMU U3 sAApa B HUTOIUIA3MY; TPAHCKPHIIIIHUSL.
PHK: crtpykrypa w ¢yskuun. HWHbOpManmoHHEIE,
TpaHcOnopTHbIE, pudbocomanbuble PHK.

Hemoncmpayua. O6beMHbIE MOJICTIN HYKJIEMHOBBIX KHUCJIOT.



NPEJAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyaniuecs J0JKHBI 3HATH:

' OPUHILHUIIBI CTPYKTYPHOH OpraHU3alud U (PyHKOIUHA
HYKJICUHOBBIX KUCJIOT;

' CTPYKTYPY HYKJIEHUHOBBIX
KHCJIOT. YUallruecs JOJDKHBI
YMETh:

' XapakTepHu30oBaTh (PYHKIIMH HYKJICHHOBBIX KHCJIOT;
' paznuuathk HykienHoBbie kucioThl (JJHK n PHK).

Ocnoenvte nonamus. HyknenHoBble KUCIOThL. Penukanus
JHK. Tpanckpunmus. Hykneorna. KoMiuieMeHTapHOCTS.

Tema 2.7
SYKAPUOTUYECKAS KJIETKA.
[UTOIIABMA.OPT"TAHOUMIBI (1 1)

DyKapuoTHYECKast KJIETKA. IlmazmaTnyaeckas
MeMOpaHa u ece dyHKIINHN. Hurommazma
3YKAPUOTHYECKOU KJICTKU. Opranouabl
LUTOIJIa3MBbl, ux CTpPYKTypa u (pyHKIINH.
Knaccudukarms OpPraHOUI0B. IMuTockener.

BxuirodyeHusi, UX 3HA4YE€HUE U POJIb B MeTabonau3Me
KJIeTOK. (OCOOEHHOCTU CTPOEHUsSI PACTUTEIBHOM
KJIETKH.

Hemoncmpayua. Monenu xineTku. CXeMbl CTpPOECHUS
OpPraHOMIOBPACTUTEIIBHON B )KUBOTHOM KJICTOK.

Jlabopamopuvie u npakmuueckue padomol

OpraHouapl KJIETKM (BUPTYyaJlbHO C  IOMOIIbIO
MYJIBTUMEIUHHOTO NIPHUIJIOKEHHUS K YUEOHUKY ).

IIpuroroBienne M OIHMCAaHHUE MHKPOIIPENapaToB
KJIETOK PacCTCHHUMH.

INPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yyammuecs: JOJKHBI 3HATh:

' CTPOEHHE DYKAPUOTHYECKOU KIIETKU;

' OCOOEHHOCTH PaCTUTENbHBIX U )KUBOTHBIX KJIETOK;

' K.]'IaCCI/I(I)I/IKaLII/II-O OpraHONI0OB KJICTKH.
anmnecsl AOJIZKHBI YMCThb!



' XapaKTepU30BaTh (PYHKIIMH OPraHOMUIOB;
' OIIpPEenensITh 3HAYEHHE BKIIIOYECHUH.

OcHnoéHnble  nouamusa.  DYKAapUOTUYECKash  KJIETKA.
[Inazmaruueckass memOpana. OpraHouzbl IUTOIJIA3MBIL.
HememOpannble, o1HOMEMOpaHHBIE U JBYXMEMOpaHHbIC
opraHouibl. BxiroueHwus.



Tema 2.8
KJIETOYHOE AJIPO. XPOMOCOMBI (1u)

Krnerounoe sAnpo — LOEeHTp  yHIpaBJICHUs
JKU3HEAESITEIIbHOCTBIO KIETKU. CTPYKTYpbl KJIETOYHOTO
siyipa: siaepHas 000JIouKa, XpoMaTUH (TeTepOXPOMATHH),
SIAPBIIIKO. XpoMocoMbl. Kapuoruir.

NPEAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYuamuecsa DOJIKHBI 3HATH:
' cTpoeHHe U PYHKILHNH AOpa;
' 3HA4YE€HHE MOCTOSIHCTBA YHciia U (GOPMBI XPOMOCOM B
KJICTKE.
Yyammecs: 10JIKHbI YMETh:
' ONHUCHIBATh TC€HETUYECKUN ammapaT KJIETOK-I2yKapHoOT;
' ONHUCHIBATHh CTPOCHHUE U (PYHKIIUU XPOMOCOM;
' JaBaTh OMpENCIICHHE KapUOTHIIA U XapaKTePU30BaTh

ero.
Ocnoenvle nonamua. Xpomocombl. Kapuortur.
JuninonagHeid 1

rarIoNaHbBIN HA0OPHI XPOMOCOM.

Tema 2.9
I[TPOKAPUOTUYECKAS KJIETKA (1 4)

IIpokapuoTuueckue KJjeTku; ¢popma U pa3Mepsbl.
CtpoeHne NUTOIUIA3Mbl OaKTEepUAIBbHOW  KJIETKH;
opraHu3anus MeTabonu3Ma y OPOKapHOT.
I'emeTnueckuii armmapart OakTepHid.
CnopooOpazoBanue. PazmHoxxenue. MecTto U pOJb
OPOKAPHUOTB OMOIIEHO3aX.

Jlabopamopuvie u npakmuueckue padomol

HN3y4denue kieTok 6akTepuii Ha TOTOBBIX
MHUKpoHpernaparax.

INPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yyamuecs: JOJKHBI 3HATh:

' CTPOCHHUC HpOKapHOTHQCCKOﬁ KIICTKH,

' MHOI‘OO6pa3I/IC IIPpOKapHoT.
anmnecsl AOJIZKHBI YMCThb!



' XapaKTepU30BaTh OpPraHU3ALHIO MEeTa0oJIHu3Ma y
HPOKAPHUOT;

' ONHUCHIBATh TCHETUYECKHUU anmapar OaKTepuu, ux
CHopooOpa30BaHNE U PA3MHOKEHUE.
Ocnoenvie nonamusa. 1lpokapruotsl, GakTepuu,
HHaHOOAKTEPUH.

Hyxkneonn. MypeuH.



Tema 2.10 .
PEAJIM3ALIUA HACJIEJICTBEHHOU
NHOOPMALIMUB KJIETKE (1 )

I'en, IT'CHCTUYCCKUM KO, CBOICTBa
T€HETUYECKOro Koja. OTanbl peaju3ali reHeTHYECKOM
uH(OpMAIIUU B KJIETKE (TPAHCKPHUITIIUAS U TPAHCIISIIINSA ).

Hemoncmpauus. Tabmuua F€HETUYECKOT O KoJa.
IIpoctpanctBennass moxaens JIHK. Cxema OunocunHTe3a
Oenka.

NPEJAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyamuecsa DOJI>KHBI 3HATH:

' ompenereHue reHa;

' CBOMCTBa I'€HETHYECKOI'O KOJa;

' 3TaAIbl peaiu3allii HaCJICACTBEHHOW WH(OpMaIUU.
Yyammecs: 10JKHbI YMETh:

' HUCITIOJIB30BAaTh NPHUHIUII KOMIIJICMCHTAPHOCTH IIPpHU
IIOCTPOCHHUHU CXEM HYKIICMHOBBIX KHUCJIIOT,

' OIIMCBHIBATh MPOLECCHI, TPOUCXOAAIINE TPU OMOCUHTE3E

Oenka.

OcHoenble nonamusa. 1'eH, reHeTndeckuil koa. KomomH.
Tpurner.

AHTHKOIOH. TpaHckpunuus. TpaHCIsAIHs.

Tema 2.11
HEKJIETOUYHAS ®OPMA XXU3HU: BUPYCHI (1 )

OCOOEHHOCTH CTPOE€HUSI U  PA3ZMHOXKCHUS
BupycoB. JKusznennbii wnukia BHWY. BupycHsbie
3a0o0JyieBaHUsA M OpPOMIAKTHKA HX PacHpOCTpPaHEHMUS.
CIIN u mepsl ero npopuiIakTUKH.

Hemoncmpayun. Cxema CTpoeHUS BUpPYycCa.

NPEAMETHBIE PE3YJIBTATbBI OBYUYUEHMUS
Yyaimmuecs: JOJKHBI 3HATh:

' OCOOEHHOCTH CTPOEHUSI BUPYCOB;

' BHUpYCHBIE OOJIE3HU YEJIOBEKa;

' Mepbl NPOPUIIAKTUKN BUPYCHBIX 3a00J1€BaHUMN

YCJIOBCKaA.
anmnecsl AOJIZKHBI YMCThb!



OIIMCHIBATh >KU3HEHHBIN Uk BHY.
Ocnoensvte nonamusa. Bupyc. bakrepuodar. Kamcu.

METAHNPEAMETHBIE PE3YJIBTATbBI
OBYYEHUsA

Yyamuecs: 1OJKHbI YMETb:

COCTABJISITh CXCMbI U Ta6J'II/IIIBI JJI UHTCTrpanuu
MNOJIYYCHHBIX3HAHWUHU,



' 0000maTe nHPOPMAITHIO U Ae1aTh BHIBOJIHI;

' paboTaTh C JONOJHUTCILHBIMA UCTOYHUKAMH
uH(OpMALINH;

' CaMOCTOSITEIBHO COCTAaBJIATH CXEMBI IIPOIIECCOB U
CBSI3HBIN paccKas 1o HUM;

' paboTaTh C MUKPOCKOIOM U MU3IrOTABJINBATh
OpOCTEUIINE TTpe-napaThl AJII MUKPOCKOITUYECKOTO
HUCCJIEJIOBAHUSL.

Mexcnpeomemnvie ceasu

Heopeanuueckass  xumusi.  XUMUYECKHE  CBSI3H.
CTtpoeHue BemiecTna.

Opeanuueckass xumus. IIpuHIHUTIBI OpraHU3aIuA
OPraHUYECKHUX COEJUHEHHUU. YTJEBOAbI, JHUNOHUIBI,
KUPBI, OCIIKH, HYKJICHHOBBIE KUCIOTHI.

Duszurxa. CBOHUCTBA KUIKOCTCH, TCIUIOBBIC SIBJICHHUSI.
3aKOHBITEPMOIUHAMHUKHA U OTITHKH.

Paznen 3
Opraumsm (19 u)

Tema 3.1
OPI'AHU3M — EJIMHOE IIEJIOE.
MHOI'OOBPA3UE OPTAHU3MOB

(14)
Pa3znoo6pazue OpTraHU3MOB (oAHOKIIETOYHBIE u
MHOTOKJICTOYHBIE OpraHu3MBbI). MHOTOKIETOYHBII
OpraHu3M Kak JIUCKpeTHas cucreMa (TKaHH, OpPTaHbl).
KosonuanbHble OpraHU3MBbI.

/emoncmpauus. ITpumepsl OJTHOKJIETOYHBIX Hu
MHOT'OKJIETOYHBIX OPTraHU3MOB.

INPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA

VYyaniuecs: 10J>KHBI 3HATh:

' OoIIpeaAcICHUC OpraHn3ma,

' MHOFOO6pa3I/IC OpraHu3MoOB (OI[HOKJ'ICTO‘-IHBIG,
KOJ'IOHI/IEU'ILHBIC,MHOFOKJICTOLIHBIC).

VYyaniecs: JOJIKHBI YMCTh!

' pa3jindaTb OJHOKJIICTOYHBIC, KOJIOHHUAJIBHBIC 1
MHOT'OKJICTOYHBIC OpraHU3MBbI.



Ocnoenvie nonamusa. OpranuzM. OJIHOKIETOYHBIN
OpraHu3M.
MHOrOKJI€TOYHbIM OPraHU3M.



Tema 3.2
OBMEH BEIIECTB W IPEBPAIIEHHUE SHEPI'UU.
OHEPT'ETUYECKHWU OBMEH (1 4)

OOMeH BelecTB U IMpPEBpaIlleHHE DHEPruu B
kJetke. [lmactuueckuit 1 sHeprerudeckuiit oomen. ATD
Kak YHHUBEPCAITbHBIN WCTOYHUK SHEPTrHU.
Makpospruueckue CBsI3U. JTanbl JYHEPreTUYECKOTO
obMeHa, paclieTIeHUE TITFOKO3bI.

Jlemoncmpayua. Cxema oOMEHa BEIIECTB.

NPEAMETHBIE PE3VYJIBTATHBI OBYUEHMUSA
VYyamuecs DOJKHBI 3HATE:

sTarkl OOMEHAa BEIISCTB;

STAaIlbl YHEPreTUUYEeCKOro oOMeHa.
Yyammecs: 10JIKHbI YMETh:

ONUCHIBATH OOMEH BEIIECTB U MpEBpallleHue YHEPTUU
B KJIETKE;

IIPpUBOAUTH ITO3TAITHO ITPOLECC SHCPICTHUICCKOI'O

oOMeHa.

Ocnoenwvie nonamusa. O0MeH Bemects. Merabo3M.
DHepreTu-

yeckuii ooOmeH. ITmactuueckuii oomen. ATO.
I'mukonun3. KinerouyHoe npIxaHue.

Tema 3.3 5
[NIACTUYECKUUN OBMEH. ®OTOCHUHTES (1 u)

Tunbel nutaHus. ABTOTPOPBI U TeTepOTPOPHI.
dotocuntes. Pa3wl poTrocuHTeza. OcobeHHOCTH 0OMEeHa
BEIIIECTB Yy PaCTEHU, )KUBOTHBIX U TPUOOB.

Jemoncmpayusa. Cxema portocunTesa.

INPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yyamuecs: JOJKHBI 3HATh:
' IpUMEPHI IIJIACTUYECKOrO0 OOMEHa;

' 3Tanbl (POTOCUHTE3a U €ro POJIb B IPUPOIE.
VYyamuecs 10J1KHbI YMETb:

' ONUCHIBATh OOMEH BEUISCTB M IPEBpAaIlleHHUE YHEPTUU



B KJICTKE;

' IPUBOJMUTH MOJPOOHYIO CXEMY MPOIECCOB
dhoTtocuHTE32 N %I/IOCI/IHTG?,a Oenka.
Ocnoenvte nonamusn. ABToTpodsl. ['erepoTpodsl.
DOTOCHUHTES.

CgetoBas (aza. TemHoBas ¢a3za.



Tema 3.4
JEJIEHUE KJIETKHU. MUTO3 (1 9)

Jenenue kierok. KieTku B MHOTOKJIETOYHOM
opranu3zMme. llousitue o auddepeHITUPOBKE KIETOK
MHOTOKJIETOYHOI'O OpraHu3ma. MHUTOTHYECKUU IUKII:
nHTepdaza, penayrmkanus JHK; wmuaTo3, ¢dassr
MUTOTHUYECKOTO JIEJIEHUSI U IIPEOOpa3zoOBaHUsI XPOMOCOM;
OMOJIOTUYECKUIH CMBICII U 3HAaUYCHHE MHuToO3a (Oecmosioe
Pa3MHOXKEHHE, POCT, BOCHOJHEHHUE KIETOYHBIX MOTEPh B
(pr3noIOrNuecKrux U MaToJIOrH4eCcKUX YCIOBHUSAX).

Hemoncmpayua. OUrypbl MUTOTHYECKOTO OEJIECHUS B
KJIETKaX KOpeIIKa JIyKa I1oJI MUKPOCKOIIOM B Ha CXeMe.

Jlabopamopuvie u npakmuueckue padomol
N3yuenune wMuTO3a B KJIETKax KOpEHIKa JyKa
(BUpTyasbHO H/WJIM HAa TOTOBBIX MperapaTrax).

HNPEAMETHBIE PE3YJIBTATbBI OBYUEHMUS
Vuyamiuecst 1OKHBI 3HATh:

' MUTOTHYCCKUH U >KU3HCHHBIN OHUKJIIbI KIICTKH,

' OMOJIOTUYECKOE 3HaYeHHE MHUTO3a.
VYyamuecs: JOJKHBI YMETh:

' OIIMCBHIBATh CTPOECHUE U QPYHKIIUU XPOMOCOM;

' 1aBaTh OIpEeAeIeHUE KapuOTUIla U XapaKTepU30BaTh
ero;

' OIIMCBIBATh MUTO3 MO (ha3zam;

' pa3znuyaTbh MUTOTHYECKHUH U KU3HEHHBIN ITUKJITbI
KJIETKH.

Ocnoenvte nomsamusn. JKU3HEHHBIH LUK KJIETKH.
XPpOMOCOMBI.

Kapuorumn. MuroTtnyecku UK, MUTO3.
Bbuonornueckuit cmeicn mutosa. Ilpodaza. Meradaza.
Anadaza. Tenodaza. Pennukanmsa (pexynukaiius)
JIHK.

Tema 3.5
PA3SMHOXXEHUE: BECITOJIOE U ITOJIOBOE (1 u4)

CYH_IHOCTL u (I)OpMBI PA3ZMHOKCHUSA OPIraHU3MOB.



bec- nonoe pa3MHOXKEHUE PACTEHUM U )KUBOTHBIX. Buabl
Oecrioloro pa3MHOXKEHHUsl. BapuaHTbl BereTaTMBHOIO
pa3MHoxeHusi. [lojo- Boe pa3zMHOXKEHHE >KUBOTHBIX U
pacTeHuii; raMmeTsl, IOJIOBOM Ipouecc. buosornueckoe
3Ha4Y€HUE NOJIOBOT'O PA3MHOXKEHUS.

Hemoncmpayun. CxeMbl, WUIIOCTPUPYIOIINE CIIOCOOBI
BEreTaTUBHOTO Pa3MHOXKCHUS pacTeHu;
MHUKpOIIpernapaThl SINLIEKJIETOK; (ororpadmuu,
OTpa)karoliue pa3zHooOpa3rve MOTOMCTBA y OJHOM TIapbl
poauTeneu.



INPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA

VYyaniuecs J0JKHBI 3HATH:
' (bOPMBI B PAaCOPOCTPAHESHHOCTH OECITOJIOTO

Pa3MHOXEHUS;

' CYIIHOCTDB ITOJIOBOT'O PAa3MHOKXCHHUA U €TI0
HNOJIOTHYCCKOC 3HAYCHUC.

Yyamuecs: 1OJKHbI YMETh:

' XapakKTepHu30oBaTh OMOJIOTUYECKOE 3HAYCHHUE
0eCnoJIoTo pa3MHOXKECHUS

' OOBSICHATH MPEUMYIISCTBO MOJOBOTO Pa3MHOXKEHHUSI.
Ocnoenvie nonamusn. Pasmuoxenune. becrionoe
pa3MHOXKEHUE.

ITonoBoe pa3zMHoOKeHHe. BereraTuBHOE pa3MHOXKEHHUE.
Jenenune.CnopoobpazoBanue. Cnnopa. Perenepanus.

Tema 3.6
OBPA30OBAHMUE IMTOJIOBBIX KJIETOK. MEMO3 (19)

Meiios " ero OTJINYUSI oT MHUTO3A.
brmonornyeckoe 3HadeHue Meiio3a. I'ameTorenes. Drarbl
oOpa3oBaHHUsI TIOJOBBIX KJETOK: Pa3MHOXXEHHE, pPOCT,
co3peBaHue (Meio3) U GOpMHUPOBAHUE MOJOBBIX KIETOK.
Oco0eHHOCTH CIiepMaTOreHe3a M OBOTeHe3a. 3HA4YCHUE
raMeToreHesa.

INPEJMETHBIE PE3YJIBTATBI OBYUYEHMUA
Yyaiuecs: QOJKHBI 3HATH:
' CYLIHOCTB M€ii03a U ero 6HU0JIOTHYECKOE 3HAUCHUE;

' IIponeCC raMeTorcHe3a u €ro Srallbl.
VYyammuecs moKHBI YMCThb:

' XapaKTepHu3oBaTb OHOJIOTHYECKOC 3HAUCHHE ITOJOBOIO
PA3MHOXKCHU

' OOBSICHSITH mpounecc Meio3a U XapakKTepu3oBatb €ro

STAaIIbI;

' OIIKUChIBATDH IIpouecc ramMeToreHeda ¢u BBIACIIATH
0COOCHHOCTH CIICPMATOTICHE3a U OBOT'CHEC3A.

Ocnoenvie nonamua. Meiio3. T'amersl. Silnexierka.
Cnepmarozonn. Cnepmuil. I'amerorene3. CnepmaroreHes.
Osorene3. Cranus pasmHoxeHus. Ctanus pocta. Cranus
cospeBanus. Cramus ¢opmupoBanus. Pa3zagenbHorosnbie



opranu3msbl. ['epmadpoauThl.

Tema 3.7
OIUIOJJOTBOPEHHME (1 )

OmyogoTBOPEHUE U €ro CyIHHOCTh. buonorunyeckuit
CMBICJI OIUIOAOTBOPEHUs. BapuaHTbhl OMJIOAOTBOPEHUS
(Hapy>kHoOE€, BHYTpPEHHEE, NEPEKPECTHOE,
CaMOOILIOAOTBOPEHHUE,



€CTECTBEHHOE M HCKyCCTBeHHOE). OcoOeHHOCTH
OIUTIOIOTBOPEHHUAY paCTEHUM. /[BOMHOE OIJIONOTBOPEHUE
Y HOKPBITOCEMEHHBIX.

NPEJAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyaniuecs J0JKHBI 3HATH:

' CYINHOCTDH OIIJIOAOTBOPCHHA U €TI0
pa3HOBI/II[HOCTI/I.yLIaHII/I€CH JOJIZKHBI YMCThb!

' OOBSACHSITH IPOILIECC OMJIOJIOTBOPEHHUSI U 0OOpa30BaHUSI

3UI'OTHI.

Ocnoenvie nonamusn. ONIO0N0TBOPEHUE: HAPYKHOE,
BHYTpPEHHEE.

Ocemenenue. 3urora. /J|BoitHOE OILIOJOTBOPEHHE.
Tema 3.8
NHANBUY AJIbBHOE PA3BBUTUE OPITAHU3MOB (1u)
OMOpuoHabHBIM nepuoa pa3BuTUs. OCHOBHBIE
3aKOHOMEPHOCTH ApOOJIeHUs; 0Opa30BaHUE OJTHOCIOMHOTO

3apojpliia — Onactyibl. [acTpyisiuusi; 3aKOHOMEPHOCTH
o0Opa3oBaHUsl ABYXCJIOWHOTO 3apojblllla — TacTPYyJbl.
IlepBuuHBIt OpraHoreHes u JajbHenIas
nuddepeHnupoBka  TKaHEW, OpPraHoOB W CHUCTEM.
ITocTaMOpHOHATBHBIH nepuon, pa3BuUTHSL. dopmbl
MOCTAMOpPHOHAIIBHOIO mepuoaa pa3Butus. Hemnpsimoe
pa3BUTHE; MOJIHBIN U HETIOJIHBIN meTamMopdo3.

buonornyeckuit  cMpIica  pa3BUTUS C MeTamMOp(O30M.
IIpsimoe pa3BuTHeE.

Hemoncmpayusn. Tadbnuupl, HWILUTFOCTPUPYIOIIUE TTPOIIECCHI
paH- HUX 3TaloB YMOPHUOHAIBLHOTO pa3BUTHs U MeTamopdo3a
Y  WICHHUCTOHOTHX, ITO3BOHOYHBIX (KECTKOKPBUIBIX H
YenIyeKpbUIbIX, aM(pubuil); cxembl mpeodpa3zoBaHUs OPraHOB
U TKaHed B TIpoIlecce OHTO- U (puiioreHesa.

INPEJMETHBIE PE3YJIBTATBI OBYYEHUSA
Yyaiuecs TOJDKHBI 3HATH:

' OIIPENEJICHUE MOHATUS «OHTOI€HE3;
' IEpUOANU3ALMI0 HHAUBUIAYAJIBHOTIO PAa3BUTHS;
' 3Tarnbl SMOPUOHAIIBHOTO PA3BUTHS;
' (pOpMBI TOCTIMOPUOHAITBHOTO PA3BUTHS;
' 0OCOOEHHOCTH TIPSIMOTO PAa3BUTHSL.
Yyaiuecs: JOJIKHBI YMETh:



OIMUCHIBATH MPOLECCHI, TPOUCXOASIINE TTPU
JPOOJICHNUH, TaCTPYJIISIIIUN U OPraHOTeHE3E;

XapakTepru30BaTh (POPMBI MTOCTIMOPHUOHAITBHOTO
pa3BuUTHS;
pa3iuyaTh NOJHBIM U HENOJHBIN MeTaMmop(do3;

pPacKkpbIBaTh OMOJOTUYECKUUN CMBICT Pa3BUTHUS C
MeTaMopdo30M;

XapaKTCpu30oBaThb 3Tallbl OHTOI'CHE3A.



Ocnoenvie nonamusa. OHTOTeHE3. Tumbl OHTOreHe3a.
DOmoOpuorenes. J[poOieHue. lactpynsius. Heiipyna.
PocT: orpaHnyeHHBIIN HEOTPaHUYCHHBIN.

Tema 3.9
OHTOTI'EHE3 YEJIOBEKA. PEITPOJYKTHUBHOE
3JI0POBBE

(1w

Oco0eHHOCTH  3MOPHOHAJIBHOTO  Pa3BUTHS
yesjgoBeka. [Iponecchl, OpOUCXOJSAIINE HaA pPaHHUX
aTanax »sMOpuoreHesza (popmMHUpOBaHUE MOPYJIbl H
Omactynel). llpearmmoaHbli W TUIOJHBIA  TIEPUOJBI.
Poxnenue. IlocTomMOpuoHanbHBIN MEpHUOS pPa3BUTHS:
JIOPETIPOMYKTUBHBIM, PENpOAYKTUBHBIA  ITEPUOIHI,
crapeHue ©W cMepTb. Kpurudeckne  mepHUOabI
OHTOreHe3a. BausiHMe HHUKOTHHA, aJIKOoroJjid |
HAapKOTHUKOB Ha pa3BUTHE 3apoJipliia u
penpoayKTHBHOE 3J0POBbE YEJIOBEKA.

emoncmpayus. Tabmuiel, WUJTIOCTPUPYIOIIHUE
MPOLIECChl paH- HUX HITANOB SMOPUOHAIBHOIO pPa3BUTHUS
YyeJoBeKa.

NPEAMETHBIE PE3YJIBTATbBI OBYUYEHUS
VYuyamiuecst DOJKHBI 3HATh:

' OCOOEHHOCTH OHTOT€HE3a YCJIOBCKA,
¢ IIepnoAu3aluio MTHANBUYAJIBHOTO pa3dBUTHUA YCIIOBCKA;
' OTallbl 3M6pI/IOHa.]'ILHOFO Pa3BUTHUA YCIIOBCKA,

' OCOOEHHOCTH U nepruoanu3alnmnro HOCT3M6pI/IOHaJ'II>HOFO
Pa3sBUTHA YCIIOBCKA.

Yyamniuecs: JOJIKHbI YMCTh:

' OIMHUCHhIBATBH IMPOLCCCHI, MPOUCXOOAIITUC TIPU
,Z[pO6J'ICHI/II/I, racTpyJjisiiii 1 OpraHOICHE3C YCJIIOBCKA,

' XapaKTepHui3oBaTb HOCT3M6pI/IOHaJ'ILHOC Pa3BUTHUC
YCJIOBCKA IOdTallaM U KPUTHUYCCKUC IICPHUOAbI
OHTOI'CHC3Aa.

Ocnoenvie nonsamusa. Mopyna. bnacryna. ['actpyna.
Heilipyna. JlopenpoayKTuBHbIM nepuoa. PenpoayKTHUBHBIM
nepuon. Ilepuon crapenus.



Tema 3.10

I'EHETUKA — HAYKA O 3AKOHOMEPHOCTAX
HACJIEACTBEHHOCTU 1 USMEHUMBOCTMU.

I'. MEHEJIb — OCHOBOITOJIOXXHUK 'EHETHUKH(14)

OTkpbITHE I. Mennenem 3aKOHOMEPHOCTEM
HacJIC4OBaHUsA ITPU3HAKOB. OCHOBHBIE TOHATHUS '€HETUKN
(FeH, JIOKYC, TOMOJIOTUYHBIC XPOMOCOMBI, TI'OMO3UI'OTa,
reTepo3UroTa, JIOMUHAHTHOCTb,



PEeIeCCUBHOCTh, TEHOTHUI, (EHOTHIT). | MOPUAOTIOTHISCKUI
METOJ U3yYECHUS HACIICICTBEHHOCTH.

Hemoncmpayus. PonocnoBHbie BBIJAIOIIAXCS
OpEeACTaBUTENEH KYyJbTYpbl. XPOMOCOMHBIE aHOMAaJIUU
qeJIoBeKa U UX (DEHOTUITUICCKHE TTPOSIBJICHHUSI.

INNPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA

VYyaniuecs J0JKHBI 3HATH:

' OCHOBHBIE _ T'€HETHYECKHE TTOHSITHS: I'cH,
JJOMUHAHTHBIM TIPU3HAK, PEIICCCUBHBIN NPU3HAK,
¢denorTumn, renoTur;

' CYIIHOCTDH FI/I6pI/II[OJ'IOFI/I‘—IeCKOFO METOda HUIYUYCHUA
HaCJICACTBCHHOCTH.

Yyammecs: 10JIKHbI YMETh:

' HWCHOJIb30BaTh TI'€HETHUYECKYID CHUMBOJIMKY MpH
COCTAaBJIEHUH CXEM CKPEIINBAHUSA;

' 3allMChIBAaThb I'CHOTHIIbBI OPraHU3MOB MW BBIIMHUCBIBATH HX

TraMcECThI.

Ocnoenvie nonsamusn. HacnenctBeHHOCTh. 3MEeHUYUBOCTE.
Ten.

I'enotun. ®enortun. Amienb. JJoOMUHAHTHBIN TPU3HAK.
PeueccuBHbIli mipu3HakK. [ wubOpwma. AJbTEepHATUBHBIN
npu3Hak. ['omo3urora. I'erepo3urora.

Tema 3.11

3AKOHOMEPHOCTH
HACJIEJJOBAHMUSI.
MOHOI'MBPUJIHOE CKPELIMUBAHUE
(19

MouorubpuaHoe CKpelIuBaHUE.
JloMUHaHTHBIE U PELECCUBHbIE NPU3HAKU. AJUJIEIN U
aJUIeJIbHBIE T€HBI. | OMO3UTOTHI U reTepo3uroTel. [lepBbiit
3aKkOH MeHaenss — 3aKOH eIuHOoOOpas3us THUOPHIIOB
OepBOTO  TMOKOJIEHUs  (OpaBUIIO  JTOMHUHUPOBAHUA).
Bropoit 3akoH MeHaens — 3aKOH paclleIJICHUs .
3akoH (rumoTe3a) 4YHCTOTHI TameT. lluTosormdeckue
OCHOBBI MOHOTHOPHUIHOTO CKPEIINBAHUSI.

Hemoncmpayus. CxeMEI CKpEIUBaHus,



WLTIOCTPUPYIOLIINE OIIBITHI I. Mennens o
MOHOTHOPHUIHOMY CKPEITHUBAHHIO.

Jlabopamopuvie u npakmuueckue padomol

Pemenue 3as1a4 Ha MOHOTHOPUAHOE CKPELIUBAHUE.
NPEAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyaniuecs J0JKHBI 3HATH:

' TIE€pPBBIA U BTOPOU 3aKOHbI MeHaers;
' 3aKOH YHUCTOTBHI TaMET;

' [UTOJIOTUYECKHE OCHOBBI MOHOTMOPUIHOTO
CKpEIIUBAHUA.



Yyamuecs: 1OJKHbI YMETh:

' COCTaBJIAATh CXCMBbI MOHOI‘I/I6pI/II[HOFO CKpCIIMBaHUA,

' pemiatb TI'CHCTUYCCKHUC 3aJadu Ha MOHOI‘I/I6pI/II[HOG
CKpPCIIMBAaHUC.

Ocnognble  nouamus. JloMuHaHTHBIN MPU3HAK,
pEIeCCUBHBIN NpPHU3HAK. AJUISNb, aJUICIbHBIC TeHBI. 3aKOH
eIMHOoOOpa3usi THOPHUIIOB TMEPBOTO TMOKOJECHUS. 3aKOH
pacmieruieHusi. 3aKOH YHUCTOTHI raMeT. | OMO3UTOTHBIC H
TeTCPO3UTOTHBIC OPTraHU3MBI.

Tema 3.12
3AKOHOMEPHOCTHU HACJIEJOBAHNA.
JUTUBPUIHOE CKPEIIMBAHMUE (1 4)

JurnbpuaHoe ckpeuyBaHue. TpeTuil 3aKoH
MeHnnenss — 3aKOH HE3aBUCHUMOI'O HacCJI€IOBaHUS
MPU3HAKOB. AHAJTU3UPYIONIEE CKPEITUBaHHUE.

emoncmpayus. CxeMbl CKpEIUBaHUs,
WLTIOCTpUpYyIolue onbIThl I. MeHnaens mo auruopuagHoMy
CKPEIINBAHHIO.

Jlabopamopuvie u npakmuueckue padomol
Pemienue 3azau Ha TUrHOPUAHOE CKpEIIUBAHUE.

INPEJMETHBIE PE3YJIBTATBI OBYUYEHMUA

VYuyamiuecst DOJKHBI 3HATh:

' TPETUU 3aKOH
Mennens. Yuammuecs
JIOJI’KHBI YMETh:
' COCTaBJISITh CXEMbI JUTHUOPUIHOTO CKPCIIUBAHUS;

' COCTABJIATH PCUHICTKY HeHHeTa;

' peliaTb TCHETUYCCKHUC 3aJlavuMi Ha ,Z[I/IFI/I6pI/I,Z[HOC
CKpCIIIrBaHUC.

Ocnoeénvie nonamus. 3aK0H HE3aBUCUMOI'O HACIEIOBAHUS
NPU3HAKOB. AHAIM3UPYIOIIEE CKpelnuBaHue. Pemierka
IIennera.

Tema 3.13
XPOMOCOMHAS TEOPUS HACJIEACTBEHHOCTHU (14)

XpoMOCOMHasi  TEOpUs  HACJIEIACTBEHHOCTH.
3akon Moprana. I'pynna cuoemsieHus. IlpuunHbl



HapymcHUs CHCIIJICHUS 'CHOB.
Hemoncmpayua. CxeMbl CKpEIIMBaHMS, WILTIOCTPUPYIOIIUE
onbIThl T. Moprana u KpoOCCUHTOBEP.

Jlabopamopuvie u npakmuueckue padomol
Pemenue 3a1a4 Ha CHCIINICHHOC HACJICJOBaHUEC ITPHU3HAKOB.



INPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA

VYyaniuecs J0JKHBI 3HATH:

OCHOBHBIE ITOJIO)KEHUSI XPOMOCOMHON T€OpUU
HACJIEJICTBEHHOCTH;

3akOoH Moprana;

OPUYMHBI HAPYLIEHUS CLEIICHUS.
Yyamuecs: 1OJKHbI YMETh:

COCTaBJIAITh CXCMbI CKpCHIUMBaAHUA ITPU CHCIINICHHOM
HacJIeJOBAaHUU HIPU3HAKOB.

Ocnoenvie nonamus. XpoMOCOMHas TEOPUS
HAaCJIEJCTBEHHOCTH.

3akon Moprana. Kpoccunrosep. ['pynna cuenieHus.

Tema 3.14

COBPEMEHHbLIE

[TPEJICTABJIEHHAO I'EHE 1

I'EHOME (1 u)

I'enom. I'enoTum KakK cucreMa
B3aMMOJEHCTBYIOIINX T'€HOB. B3aumoneiictBus

AJIJICJIBHBIX M HECAJIJICJIIBbHBIX I'CHOB.

Hemoncmpayua. CxeMbl TEHOMOB U T€HOTHIIOB.

HNPEAMETHBIE PE3YJIBTATbBI OBYUEHMUSI
VYuyamiuecst DOJKHBI 3HATh:

OIIPpCACIICHUS IMOHSTHH «I'€HOM» U «T'CHOTHUID»,

BHbI B3aHMO,HCfICTBHH I'CHOB.
VYyammuecs moKHBI YMCThb:

pasiandartrb INOHATUA KI'CHOM), KI'CHOTHID»,

«reHO(hOHI»;

OoIpeaciisiTb BUABI B3aHMOACHCTBHS aJlllICIbHBIX U
HCAJIJICIIBHBIX IT'CHOB.

Ocnoenvie nonamus. 1'ed. I'esom. 'enorunm.

BizanMonericTBUSITEHOB.

Tema 3.15
T'EHETUKA TIOJIA (1 4)

XpOMOCOMHOE OTpeiesiIeHrue noja. AyTOCOMBI U
oJI10- BbIE XPOMOCOMBI. I'omorameTHsbIM u



rereporaMeTHbId noul. IIpu3Haku, crierieHHbIEe C ITOJIOM.
Hemoncmpayua. CxemMbl XPOMOCOMHOIO  OIPEAEIEHUS
T10JIa.
Jlabopamopuvie u npakmuueckue padomol
Pemienue 3asay Ha ClLENUIEHHOE C MOJIOM
HacJeJI0BaHUE NPU3HAKOB.



NPEJAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyaniuecs J0JKHBI 3HATH:

' XpOMOCOMHOC OITPpCACIICHUC I10J1A;

' IIPU3HAKH, CHEIUICHHBIE C IIOJIOM;
' TOMOTaMETHBIN U IreTePOTraMETHBIN I10JI Y Pa3JIMYHbIX
OpPraHU3MOB.

Yyamuecs: 1OJIKHbI YMETh:

' COCTaBJISATh CXEMBbI CKPEUIMBAHUS IIPU HACIEIOBAHUH
NPU3HAKOB, CLIECTUIEHHBIX C MOJIOM;

' ONPENEHsiTh TOMOTaMETHBI M Te€T€pPOraMeTHBIN ITOJI
IO CX€MaM CKpEIIUBaHUS.
Ocnoenwvie nonamus. I1on. 'omoraMeTHsbIi 1OJ.

I'ereporamernsiinon. [Ipu3Haky, cenJIEeHHBIE C TTIOJIOM.

Tema 3.16

N3MEHYNMBOCTb:

HACJIEACTBEHHASIUN

HEHACJIEJJCTBEHHAZ (1 1)

N3MeHUYnBOCTE KaK OOHO M3 OCHOBHBEIX CBOMCTB
JKUBBIX OpPTraHU3MOB. HacnencrBennas
(reHOTHIIMYECKAS, HHIWBHUOyaJIbHas,
HeomnpeaesicHHas ). MyTallmoHHasi U KOMOWHaTHBHAas
HU3MEHYUBOCTD. MyTanun Hu MyTarcHbI.
Henacnencrsennas (ommpenesienHas, rpyIinoBasi,

MoOau(UKAITMOHHASI) H3MEHYHUBOCTh. MoauduKaiivu.
Hopwma peakiuu.

Hemoncmpayus. [Tpumepsl HACJIEACTBEHHOU
(MyTalquoHHON W KOMOWHATHUBHOW) M HEHACJIEICTBEHHOU
(MoauGUKaAITMOHHOI) U3MEHYHUBOCTH, MEXaHNU3MOB
MYyTaLUH.

Jlabopamopuvie u npakmuueckue padomol
MN3yuenne w™MoaudUKaAIIMOHHOW HW3MEHYUBOCTH Ha
npuUMepe pacTEHUM.

IMPEJMETHBIE PE3YJIBTATBI OBYUYEHUSA
Yyamuecs: TOJKHBI 3HATh:
' ONpeZieIeHUEe U KJIacCU(PUKALNIO U3MEHYHUBOCTH;



KJIacCU(PUKAIINIO HACIEACTBEHHON U3MEHUYHBOCTH;
npuUMepbl MOIU(PUKAITUNA.
Yyamuecs: 1OJKHbI YMETh:

pa3jindarb BUAbl H3MCHYHNBOCTH,

OLICHHMBATH BO3MOXXHBIC ITOCJICACTBHA BIIMAHUA
MyTarcHOB HAOpTraHHU3M.



Ocnoenvie nonamusa. VI3MEHUNBOCTD: HACIEICTBECHHASA U
HeHacleACTBeHHass. MyTauun. Myrtarensl. Moaudukanum.
Hopwma peaknumn.

Tema 3.17
I'EHETUKA U 3/I0POBBE YEJIOBEKA (1u)

I'eneTtuka 4enoBeka u ee pasnaensl. MeToasl
IFCHCTHUKHNYCIIOBCKA. HaCHeI[CTBCHHI)IC 6OJ'ICSHI/I, I'CHHBIC
nu XPpOMOCOMHBIC. ComaTudeckue U TCHCPATUBHLIC
myTauuu. llpuHnunel 3710poBOro ooOpasa  KU3HH,
JHUAarHoCTHUKU, HpO(I)I/IJ'IaKTI/IKI/I " JICUCHUS I'CHECTHUUYCCKHUX
Oone3Helr. MeIuKo-reHeTUUeCKOe KOHCYJIbTUPOBaHHUE.

HHemoncmpayua. Ilpumepbl TEHHBIX U XPOMOCOMHBIX
OoJie3Hel yenoBeka.

NPEJIAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyamuecs DOJKHBI 3HATE:

' KJIacCCU(PUKAIIUIO MYTAIllU M HACJICJICTBEHHBIX
OOJIC3HEH YeIOBEK4d;

' OPUHIMUIIBI 3I0POBOr0 0Opasa >KU3HU;

' METOAbI THUMArHOCTHUKMU, Hqu)HHaKTHKH H JICUCHUA
HaCJICACTBCHHBIX OOJIC3HEH.

VYyaruecs 10J>KHbI YMETh:

' pa3jinydaTrb HACJICACTBCHHBIC oose3Hu YCJIOBCKA,

' O €HHUBAaThb (1)aKTO bl PUCKa BOZHUKHOBCHUS
HaACJICACTBCHHBIX OOJIC3HCH YCIJIOBCKA.

OcHoeénvle nonsamus. I'enapie 6071€3HU. XPOMOCOMHBIC
0O0JIE3HU.
Comarnueckue myTanuu. [ eHepaTuBHbIE MYyTallUH.

Tema 3.18
CEJIEKIIUSI: OCHOBHBIE METO/Ibl 1 TOCTUXEHUS
(1)

Cenexkuus. Ilopoma, copt, mramm. Metoabl
cenekuuu. LleHTpBl MNPOUCXOXKAECHHUSA  KYJIbTYPHBIX
pacTeHuNn. Bkman H. M. BaBuimoBa B pa3BUTHE
T€HETUKHU U CEJICKIIUHU.

Hemoncmpayua. Kaprta  1HEHTpPOB  IPOUCXOXKIACHUS
KyJIbTYpPHBIX pacTeHuil. MI300pakeHust mopo/1 pa3IMuHbIX
JIOMAIITHUX >KUBOTHBIX U COPTOB KYJIBTYPHBIX PAaCTCHUH.



HNPEJAMETHBIE PE3YJIBTATbBI OBYUEHUS
VYyaniuecs J0JKHBI 3HATH:

OTIpeJICJICHUE CEJICKIIUU KaK HAyKH U €€
TEOPETUUECKUE OCHOBBI (T€HETHUKA);

METO/IbI CEJICKIINU;
LIEHTPHI IIPOUCXOKIACHUSA KYJIbTYPHBIX PACTCHHUU.



Yyamuecs: 1OJKHbI YMETh:
' OTJIMYATh APYT OT Apyra METOAbI CEJICKIIUH;
' pa3yinyaTrh HOHSITHUS «II0POJAa», «COPT», KIITAMM).

chosl-lble nouamus. Cenexuus. Ilopona. Copt. ltamm.
Ot6op.

I'mGpuauzanusa. ban3kopoaACTBEHHOE CKpEIUBAaHUE.
I'erepo3uc.Yucreie TUHUUA.

Tema 3.19
BUOTEXHOJIOTUA: TOCTUXEHUA 1
[TEPCITEKTUBBIPA3BUTUSA (14)

brnorexHnomnorus. I'ennasn HHKEHEPUSI.
I'eneTnuecku MOAU(PUITPOBaHHBIE OpPraHU3MBbI.
KrnonupoBanue. DTudecKue aclieKThl OMOTEXHOJOTHUH.

Hemoncmpayusa. CXxembl KIOHUPOBAHUS UM CO3JAaHUS
T€HETUYECKH MOJAUPUITMPOBAHHBIX OPTaHU3MOB.

NPEJMETHBIE PE3YJIBTATbBI OBYUYEHUS
VYuaipecss JOKHBI 3HATH:

' ONpeneTeHUE U 3aJladi OMOTEXHOJIOTHH;

' METOIbl OMOTEXHOJIOTHH;

' 3TUYECKHE aCHEKThl OMOTEXHOJOTHYECKHX pa3pabOToOK.
VYyammmuecs: 1OKHBI yMETh:

' QOIIEHUBATh PTUYECKHE ACIIEKTBI HEKOTOPBIX
OMOTEXHOJIOTHYE-CKUX pa3paboOTOK;

' IIOHHMAaThb H696XOI[I/IMOCTI> OMOTEXHOJIOIMUECKHUX
HUCCIICAOBAHUM MJIsI IIOBBIIIICHUS S(b(i)eKTI/IBHOCTI/I
CCJILCKOXO3AMCTBCHHOI'O ITPOU3BOACTBA 1 CHHUIKCHU
ce0EeCTOUMMOCTHU IpOaAYKIIHNH.

Ocnoenvie nonamusn. buorexnosorus. ['eHHas nHXXeHepUs.
KinonupoBanue. buostuka.

Mescnpeomemnvie ceasu

Heopeanuueckasn xumus. OXpaHa IPpUPOIBI OT
BO3JIEMCTBUSIOTXOJOB XUMHUYECKUX IPOU3BO/JICTB.

Opeanuueckast xumus. CTpoeHHUE U QYHKIUHU
OPraHUYECKUXMOJIEKYJI U UX MyTareHHOE NENUCTBHE.

Duszuxa. PeHTreHoBcKkOe U Apyrue usinydeHus. [lonstue
0 JI03€U3JIyYEeHHS U OMOJIOTMYECKOM 3aIuTe.

METAINPEAMETHBIE PE3YJIBTATbBI
OBYYEHMUA

anmnec;l AOJIZKHBI YMCThb!



paboTaTk ¢ y4EOHHMKOM, COCTABIATH KOHCITEKT
naparpada,cxeMbl ¥ TaOJIHIIbI;

pa3padaTbIBaTh IUIAH-KQHCIIEKT TE€MBbI, HUCIIOIb3YSI
pa3Hble HCTOYHUKU MH(MOPMALUH;



' TOTOBHUTBH YCTHBIE cOOOIIeHUs, pedepaTsl U
Mpe3eHTAallul Ha3aJaHHYIO TEMY;

' II0JIB30BaThCsl IOMCKOBBLIMU chcTemMamu MHTepHera.
JIMYHOCTHBIE PE3VYJIBTATHBI OBYUEHUSA

+ IIposiBIeHHME 4yBCTBA POCCUUCKOM I'pPa’KJAHCKOU
UACHTUYHOCTH, NaTPHUOTHU3MA, JIOOBHU B YBaXKECHUS K
OteuecTByY, 4yBCTBA

rOpAOCTH 3a CBOIO Ponyuny;
' OTBETCTBCHHOC OTHOIIICHHEC K yqe6e, TOTOBHOCTHh H
CITOCOOHOCTH K caM000Opa30BaHMIO;

' (opMHpOBaHME MOTHBAIlUU K OOYUEHHUIO U
MMO3HAHWIO, OCO3HAHHOMY BBIOODY Oy 1ymieit
npodeccuu;

' CIIOCOOHOCTH CTPOUTH HHIUBHIYAITBHYFO
006pa3oBaTeIbHY O TPACKTOPHIO;

' (hbOopMHpPOBAHHE IIETOCTHOI'O €CTECTBEHHO-HAYYHOI'O
MUPOBO33PEHUS;

' COOJTFOIEHUE TIPABUJI TIOBEJICHUS B IPUPOJIC;

' YMEHHE peaju30BbIBATh TEOPETUYECKHNE MO3HAHUS
Ha IpakTHKe;

' CITOCOOHOCTBH NMPH3HABATh COOCTBEHHBIC OITHUOKHU U
HCTPABIISITH UX;

' YMEHHE apTyMEHTUPOBAHHO U OOOCHOBAHHO
OTcTamBaTh CBOIOTOYKY 3PECHMUS;

' KPUTHYHOC OTHOHIICHHC K COOCTBEHHBIM IIOCTYIIKaM,
OCO3HaHHUEC OTBETCTBCHHOCTH 3a UX PE3YyJIbTAaThbI;

' YBOXHUTEIBHOE U JJOOpOKeIaTeIIbHOE OTHOIIEHUE K
TPYTHUMITIOISIM;

' YMEHHUE CJIyllaTh U CHbILIAaTh APYTUX, BECTH
JIMCKYCCHIO, OIIEpUPOBaTh (paKTaMH.

11 knace
Pazgen 1
Bua (21 4)

Tema 1.1
PA3SBUTUE BUOJIOTUN B AOAAPBMHOBCKMVI NMEPUOA.
PABOTA K. JIMHHEA (14)

OBOJIIOLHUS U 3BOJIIOLIMOHHOE yuyeHue. McTopust 3BOJIIO LIMOHHBIX
uneii. Kpeammonmsm wu TtpanchopmuzMm. CHcTeMaTHKa Kak
Hayka. 3HaueHue padot K. JIuHHes mo cucTeMaTHKe pacTCHUHN
U )KUBOTHBIX. buHapHass HOMeHKJIaTypa.



Zdemoncmpauus. Iloprpersl n Onorpaduu y4eHbIX, BHECIINX
BKJIAJ B Pa3BUTHUE 3BOJIOLIMOHHBIX UAEH.

IPEAMETHBIE PE3YJIbTAThI OBYYEHUA
VYyammuecss DOJKHBI 3HATh:

' NOpPEeACTaBJICHHUSI €CTECTBOHCIBITATENEH I0IapBUHOBCKOM
SII0XHU O CYIIHOCTH XUBOW HPUPOIBI U €€ IBOJIFOIHUH;

+ B3mysabl K. JInHHes Ha cucTemMy XKMBOTO MHpA.
VYyamuecs JT0JKHBI YMETh:

' OLICHUBATH BKJIAJ Pa3IUYHBIX yUYEHBIX B Pa3BUTHE OMOJIOTUH
Y DBOJIIOLIUOHHBIX UCH.
OcHoO8Hble noHsmus. Jpontonus. Kpeanuonusm. Tpanchopmusm.
OpomronuoHu3M. Cucrtemarrnka. bBunapHas HOMEHKIATypa.

Tema 1.2
JBOJIIOLUMOHHAA TEOPUA XK. b. TAMAPKA (1 u)

VYuenwue o rpagan >XHUBBIX OPraHU3MOB H TIOHATHUC
«iectHuna cymectB». Teopuss karactpod KroBbe. 3aKOHBI
Jlamapka  (ympakHeHHME W HEYIpPaXHEHHE OpraHoOB U
HacjeJIoBaHUE OmaronpuoOpeTeHHBIX MIPU3HAKOB).
IIpencraBnenus Jlamapka 00 M3MEHYUBOCTH. 3HAUCHHUE TECOPHUH
Jlamapxka.

Ademoncmpauusa. Xuzus u nearensHocts JK. b. Jlamapxka.

NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
Vyamuecs HOJKHBI 3HATH:

' OCHOBHBIE IIOJIOKEHUS Teopuu Jlamapka.
Yyamuecs I0JIKHBI YMETh:

' OLEHHBAaTh 3HAYEHHE DBOJIOHUOHHON Teopuu Jlamapka nis
pa3BHUTHUS OHOJIOTHH.

OcHoeHble noHsmus. 3akoH. Teopus. DBomonusi. U3MeHINBOCTD.

Tema 1.3
NPEANOCHIZIKM BO3HMKHOBEHMA
YYEHMA Y. AAPBMHA (1 4)

IIpennmoceiku BO3HUKHOBeHUA ydeHuss Y. JlapBuHa:
JIOCTHKEHUS B obmactu €CTECTBEHHBIX u
COLMAIIbHO-OPKOHOMHYECKHUX HayK (KOCMOTOHMYECKasi TEeOopus
Kanta—Jlamnaca, DOCTHKEHHsT B 00JacTH XWMHH, 3aKOH
€IMHCTBa oOpraHusMa u cpelbl Pynbe—CeueHoBa, NPUHLUI
koppemsinun KioBwe, pa- 6otel K. Bbapa, pa6orer Y. Jlabiems,
pabotel A. Cmuta u T. ManbpTyca).



NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
anml/lecn JOJIDKHBI 3HAaTh:

' €CTCECTBCHHO-HAY4YHbLIC U COLIMAJIBHO-DKOHOMHWYECCKUC
OpeAInoCbIJIKM BOBHUKHOBCHUSA TCOPUHU I[apBI/IHa.

Yyaniuecs JOJI)KHBI YMEThb!

' XapaKTepU30BaTh IPENNOCHUIKH BO3HUKHOBEHHUSA
3BOJIFOIMOHHON Teopuu JlapBuHa.

Tema 1.4
JBOJIIOUMOHHAA TEOPUA Y. AAPBUHA (1 w)

OkcnemuMOHHbIM  Matepuan Y. JapBuHa. YueHwue
JapBuHa 00 U3MEHYUBOCTH. Yuenue JapBuHa 00
HCKYCCTBECHHOM otbope. BceoObmias WHIUBUyaJbHAS
U3MEHUYHUBOCTh U U30BITOYHAS YHCICHHOCTHh IMOTOMCTBa. bopnba
3a CYIIECTBOBAaHME M ECTECTBEHHBIM oTOOp. Buabl 60prOBI 3a
cymiectBoBanue. [Ipenmochuiku OOphOBI 3a CYIIECTBOBaHHE U
ectecTBeHHOTO oTOOpa. 3HaueHue teopum apsuna. [lonsitue o
CUHTETUUYECKON TEOPUH IBOIIOLUU.

Ademoncmpauusa. buorpadus Y. Jlapsuna. Mapuipyt u
KOHKpeTHBIEe Haxoaku Y. /lapBuHaA BO BpeMsI ITyTEIISCTBHUS Ha
KopabJie

«burab.
NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
VYvyuanmmecs mDOJKHBI 3HATH:

+ yuyenwue JlapBuHa 00 ICKYCCTBEHHOM OTOODE;

' yueHue JlapBHHA O €CTECTBEHHOM OTOOpE.
Yyamuecs: JOIKHBI yMETh:

' OLIEHHMBATh OCOOCHHOCTH JOMAIIHHUX XUBOTHBIX U
KyJBTYPHBIX PAaCTEHUN B CPAaBHEHUM C UX JUKUMU MpeaKaMU;

' XapaKTepHu30BaTh MPUIUHBI OOPHOBI 3a CyIIECTBOBAHHUE;

' ONpPEeNeIIsATh 3HAYCHHUE Pa3JINYHBIX BUIOB OOPHOEI 3a
CYIIIECTBOBaHHE;

' JaBaTh OIIEHKY €CTECTBEHHOTO OTOOpa Kak pe3yJibTaTta 00phObI
3a CyIECTBOBAHHUE;

' oneHuBaTh Bkaan Y. JlappuHa B pa3sBUTHE DBOITIOLMOHHBIX

UOEH.

OCHOBHble noOHamMusA. IpynmnoBas W  WHAUBHUAyaJIbHAS
U3MEHYUBOCTh. VckyccTBeHHBIM o0TOOp. becco3HaTenbHBIN U
Mmeroaudeckuii otoop. boprba 3a cymiecrBoBaHue. EcTecTBeHHBIN
oT6op.



Tema 1.5
BUA: KPUTEPUN U CTPYKTYPA (1 v)

Buag kak TreHeTHYecKH H30JUpOBAaHHAs CHCTEMA;
penpoayKTHUBHAs M30JsLUs U ee MexaHu3Mmbl. Kputepum Buaa:
MOP(hOJIOTHUECKUH, (pusunomornueckui, OMOXMMHUYECKH M,
T€HETUYECKUH, DKOJIOTHUEeCKHUil, reorpauuecKuii.

Ademoncmpauus. ITepbapuum U  JApyrue  KOJUIEKIUOHHBIS
MaTepuaibl, WUIICTpUpYyoIHe MOp(oIoruueckuii  KpuTepui
BUA.

JlabopamopHble u npakmuueckue pa6omot
I/ISy‘ICHI/Ie NU3MCHUYHUBOCTHU U KpI/ITepI/ICB BHUaa, OIIMCaHHUEC BHUJI0B
M0 MOP(POIIOTUIECKOMY KPUTEPHUIO.
NPEJMETHBIE PE3YJIbTATbI OBYYEHUS
VYyamuecst D10JKHBI 3HATH:
' oNpenelieHrue BUA;
' KpUTEPUH BHUIA.
VYyamuecs: TOKHBI YMETh:
' OIMHCHIBATh BHUJIBI MO PA3JIMUYHBIM KPUTEPHUSIM;
' pazmuyaTh KPUTEPHUHU BUAA.
OcHoeHble noHamus. Bun. [onynsuus. Kapuorun. 'enodonm.
Tema 1.6
nonynauma KAK CTPYKTYPHAA EAMHULA BUAA (1 v)

IlonynsinuoHHas CTpyKTypa BHUa; IKOJIOTHUYECKUE U
TeHETUUCSCKUE XapaKTEepUCTHUKH momyisanuii. Jlemorpaduaeckue
[OKa3aTeJId U CTPYKTYpa NOMYJISILUU.

NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
Yvyamuecs AOJKHBI 3HATh:
' oIpenesieHHe MOIYJISILNY;
' CTPYKTYpY HOIIYJISILIUH.
Yvyammecs 1OJIKHBI yMETh:
' XapaKTepu3oBaThb CTPYKTYPY MOIYJISILUU.
OcHosHble noHamus. [lomymanus. JJemorpaduueckue mokaszare-

au. Poxxnaemocts. CMepTHOCTE. [lonoBast ctpykrypa
nonyJisaunu. BodpactHas cTpyKTypa HOITYJISLINH.

Tema 1.7
nonyaauma KAK EAMHULA IBOSOUNMK (1/1 w)

HOHy.]'IF[I_II/ISI — JJICMCHTAapHas 5BOJIIOIMMOHHAasI CAWHUIA.
QHCMCHTapHBIfI 3BOJIFOLIUOHHBI U Marepuaa MU DSJICMCHTApHOC



OBOJIFOIITMOHHOC sIBJICHUC.



NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
anml/lecn JOJIDKHBI 3HaTh:

' CYIIHOCTBb I'CHCTHYCCKHUX IMPOLHECCCOB B MOIIYJIAILIUAX.
Yyamuecs J0JIKHbBI YMETh:

' OOQBSICHSITH, HPUYUHBI pa3JICIICHUS BUAOB, 3aHHUMAIOIIUX
OOILIIMPHBIN apea OOUTaHUsI.
OcHoeéHble noHamus. I'enotun. I'enodonn. denorum.
OneMeHTapHOEe 3BOJIOIHUOHHOE SBIEHHE. DBOITIOIUOHHBIH
Martepual.

Tema 1.8
®AKTOPbI 3BOJIKOUMN (1 w)
DneMeHTapHBbIE 3BOJIFOIIMOHHBIE (axTopsl

(MyTalMOHHBIA TPOIIECC, HW3OJSLUS, IONYISIUOHHBIEC BOJIHBI,
Jpeiid TeHOB, eCcTeCTBEHHBIM oTOO0p). DOpMBI €CTECTBEHHOTO
oTbopa (CTaOMIN3NPYIOUINN, IBIKY NN, TU3PYIITUBHEIN ). Buabl
M3MEHYUBOCTH. Pe3epB HI3MEHUYHNBOCTH.

Ademoncmpauusn. JKuBble pacTeHHs] U KUBOTHBIE, TepOapuu H
KOJITIEKIUH, TTOKa3bIBAIOIINE WHINBUIYaIbHYI0 U3MEHIUBOCTD.

JlabopamopHble U npakmuueckue pa6omot
HN3ydeHrne n3MEeHYUBOCTH y 0cOoOel OJTHOTO BH/IA.

NPEAMETHBIE PE3YJIBTATbI OBYYEHUA
VYyamuecs IOJKHBI 3HATH:

' (baKTOPHI IBOJTIOINH.
Vuamiuecs T0JKHBI yMETh:

' OOBSICHATh MEXaHU3MbI (PAKTOPOB SBOJIIOINH.

OcHogHble noHsamust. OakTops! 3BoNMONHK. MyTallHOHHAS U3-
MEHYUBOCTh. MyTanuu. MyTanuoHHBIN mnpouecc. M3omanus.
IMonynsnuonHbIe BOJIHBI. EcTecTBeHHBIN 0TOOD. [ petidh reHos.

Tema 1.9 .
ECTECTBEHHbIM OTBOP — T'JIABHAA JABMKYLIAA CUIA
IBOJIOLUMMN (1 v)

DopMBI €CTECTBEHHOTO OTOOpa (CTaOMIU3UPYFOIIU,
JBVOKYIIWHN, TU3PYTTUBHBIN ).

NPEJAMETHBIE PE3YJ/IbTATbI OBYYEHHUA
y'—IaH_[I/ICCSI JOJI’KHBI 3HAaThb:

' (DOPMBI €CTECTBEHHOI'O OTOOpA.
VYyamuecs T0KHbI yMETh:

' paszau4aTh POPMEI €CTECTBEHHOTO 0TOOpPA;

' OPHUBOJHUTH HPUMEPHI pa3IUIHEIX ()OPM €CTECTBEHHOTO 0TOOpA.



OcHO8Hble noHamus. JIBwxymuil or6op. Crabunuzupyromui
ot0op. Au3pynTUBHEI OTOOD.

Tema 1.10

AJANTAUNA OPTAHM3MA K YCNOBUAM OBUTAHUA
KAK PE3Y/IbTAT AEMCTBMA ECTECTBEHHOIO OTHOPA
(1y)

ITpucniocobuTenbHbie OCOOEHHOCTHU CTPOCHUS, OKPACKH Tejaa H
IIOBECJICHUS JKUBOTHBIX. IToBeneHueckue ajganTaiyu.
Brnoxumunyeckue amanrtanuu. @usnonornueckue agantanuu. OTH
cUTEeIIbHAas 11eJIeCO00pa3HOCTh ajarnTaiui.

Ademoncmpauusa. HWmiroctpauud W KUBBIE PAaCTeHUS] H
)KUBOTHBIC, Tepbapuu Y  KOJUICKIIMH, MNOKa3bIBAIOIIHE
MOP(OIOTHYESCKUE agarnTaluu.

NPEAMETHBIE PE3YJIBTATbI OBYYEHUA
VYyamuecst DOJKHBI 3HATH:

' KJIacCU(PHUKAIHUIO agarnTaluii;

' THUOBI MOKPOBUTEIBCTBEHHOW OKPAaCKH M (POPMBI, UX 3HAUCHUE
27151 BBI)KUBAHUS;

' 0COOCHHOCTH IIPUCITIOCOOUTEIBHOTO MMOBEACHHUS;

' 3HaYeHue 3a00ThI O IIOTOMCTBE IJIS BHEIKUBAHUS.
VYuamuecs: TOMKHBI YMETh:

' OPHUBOJUTH MPUMEPHI IIPUCIIOCOOUTEIIFHOTO CTPOCHUS U
OBEACHUS;

' ga3nnanL MopdoIorudeckue, PU3noIIOrudecKue,
HOXUMHUYSCKHUE U OBEASHYSCKHUE aJanTalu;

' OOBSICHSATH, MOYEMY MPHUCIOCOOJICHNUSI HOCIT OTHOCHTEIbHBIN
xapakrep.

OcHOBHble noHamua. Apanrauus.  Mopdonorndeckas
agantauus. Du3nonornyeckas — ajantanus. — bHOXUMHYECKas
agantauus. IloBemeHueckas anmanTauus. [lOKPOBHUTENbCTBEHHAS
okpacka u popma. MUMUKpHS.

Tema 1.11
BMAOOBPA30BAHUE KAK PE3Y/IbTAT 3BOJIIOUMM (14)

ITytu (cmocoObl) W CKOPOCTh BHJI00Opa3zOBaHUS,
reorppudeckoe u 9KOJOTHYCCKOE BHJI000pa30OBaHUE.
I'eorpaduyeckasu 3KOTOTHYECKAST U3OIISIIUS.

Ademoncmpauus. Cxembl, WUIIOCTPUPYIOIIHE  Mpolece
reorpaM4ecKoro  BHJA0OOpa30BaHUS;,  JKHUBBIC  pACTCHUS U
JKMBOTHBIC, TepOapyy M KOJJICKI[UH, MOKa3bIBAIOIIHE pPeE3yIbTaThl
MpHUCHOo-



COOJIEHHOCTH OPTaHU3MOB K Cpejle OOMTaHUs U pe3YJIbTAThI
BHI000pa30BaHUS.

IPEAMETHBIE PE3YJIbTAThI OBYYEHUA
VYyamuecss DOJKHBI 3HATH:

' (opmMBI BUIO0Opa30BaHUS.
Vyamuecs: JOIKHBI YMETh:

' XapaKTepu3oBaThb MPOIECC IKOJIOTNICCKOTO 1
reorpa(bnqecxoro BI/II[006paBOBaHI/I$I.

OcHogHble noHsamusa. BunoobOpasoanue. I'enodonn. Mzonsamus.
I'eorpaguueckoe BH1000pa3oBaHuE. DKOJI0THYECcKOe
BU1000pa3oBaHUE.

Tema 1.12
COXPAVHEHME MHOIOOBPA3MA BMAOB KAK OCHOBA
YCTOMYNBOI O PA3BUTUA BUOCDHEPDI (1 )

Buonornyeckuii mporpecc m OHONIOTHYECKHUN perpecc.
IIpuuyuHaBl BEIMUpaHUs BUAOB. bronornyeckoe pasHooOpasue.

NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
VYuyamuecs HOJKHBI 3HATH:

' TJIaBHBIC HaAITpaBJICHUA 3BOJIIOIIUM
' NPUYHUHBI BBIMUPaHUS BUOOB,

' IyTH JOCTHIXCHHUsI OMOJIOTHYECKOTO Mporpecca.
Vuamuecs: TOJKHBI yMETh:

' IIEpeYHUCIATh (Ha3bIBaTh) MYTH JOCTHXKCHHS OHOJOTHYECCKOTO
nmporpecca;

' OOBSICHATHh HEOOXOJIMMOCTh COXpaHEHHUsT OMopa3zHooOpasusl.

OcHO6Hble noHamus. buonorunyeckuii nporpecc u
OMOIOTHIECKUU perpecc.

Tema 1.13
AOKA3ATENBCTBA 3BO/IOLNM
OPFAHMYECKOIO MUPA (1 4)

Ilutomornyeckne ©  MOJCKYJISIPHO-OMOIOTHICCKHE
(MOJIEKYJISIDHO-T€HETUYECKHUE), CpaBHUTEIILHO-aHATOMHUYECKHE
(cpaBHUTETLHO-MOP(POITOTHIESCKHE), NaJI€OHTOJIOTUYECKHUE,
SMOpHoOJIOTHYEeCKHE U OumoreorpaduyecKkue JAoKa3aTeIbCTBa
SBOJIIOLIAH.

demoncmpauus. nnocrpanuu, 1eMOHCTPUPYIOIIHE CXOJICTBO
paHHHUX 3TAloOB AMOPHOHAIBHOTO Pa3BHUTHS TMMO3BOHOYHBIX, MY-



JSIDKU WU APYTUC HAIrJIAAHBIC MaTepHalibl, HUJIIJIFOCTPHUPYIOIIUC
AHAJIOTUYHBbIC W TOMOJIOTUYHBIC OpTraHbl, pPYAUMCHTbBI U
aTaBHU3MBI.

IPEJMETHBIE PE3YJIbTATBI OBYYEHUA
VYyammuecss DOJKHBI 3HATH:

! I(J'IaCCI/I(i)I/IKaIII/IIO J0Ka3aTcJIbCTB 5BOJJIOIIUHA.
Yyamuecs I0JIKHbBI YMETh!

' TPUBOAUTH MPUMEPHI, TOKa3bIBAIOIINE CYIIIECTBOBAHHE
9BOJIOIIMOHHOTO MPoIiecca, aHATOTHYHBIX U TOMOJIOTUYHBIX
OpraHoB, PYJIUMMEHTOB U aTaBU3MOB.

OcHogHble noHamusa. llutonorus. MonekyisipHast GHOTIOTHUS.
CpaBHuTenbHass aHatomus. llaneonrtonmorus. buoreorpacdus.
Amnanoruuynsle opranbel. ['OMOJIOTMYHBIE OpraHbl. PyauMeHTSHI.
ATaBU3MBI.

Tema 1.14 .
PA3BUTME MPEACTABAEHUM O MPOUCXOXAEHUN
HKM3HN HA 3EMJIE (14)

Konnennuu aobOuorenesza u Oworenesa. Omnbitel D. Pemm, JI.
Cnamannaan u M. M. Tepexosckoro, omnbsiT JI. Tlacrtepa.
I'unoTtesbl CTAalMOHAPHOTO COCTOSTHHUS U ITaHCIIEPMHUH.

Ademoncmpauusa. Cxemsl onsiToB @. Pean, JI. Crnanannanu u
JI. TTacTtepa.

NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
Vyamuecs HOJKHBI 3HATH:

' CYHIECTBYIOIIME TMIOTE3bl TMIPOUCXOKIACHUS KU3HU HA 3eMJIe.
VYuammuecs T0HKHBI yMETh:

*  00OCHOBBIBATH CIIPaBCIJINBOCTh HJIM HECOCTOATCIBHOCTH OT-
ACJIBHBIX TUITOTE3 ITPOUCXOKIACHUA )KU3HU.

OcHoeHble noHamus. Abuorene3. buorenes. Ilancrnepmust.
Teopus CTAlMOHAPHOTO COCTOSIHHUS.

Tema 1.15
COBPEMEHHbIE MPEACTABJIEHMA
0 BO3HMKHOBEHUW XM3HU (1 u)

Opranuydeckuii MUp KakK pe3yiabTaT 3BOJIOUMHU. BO3ZHUKHOBEHHE
¥ pa3BUTHE XU3HU Ha 3emie. XUMHUYSCKUH, MPeONOIOTHIECKHH
(teopust akagemuka A. M. OmapuHa) U OHOJOTHYSCKUN STaIThI
pa3BuTHs )XUBOU MaTepuu. Teopust 6buomnon3za.



Hdemoncmpauyusn. CxeMbl BOSHUKHOBEHUSI MEMOPAHHBIX CTPYKTYP
U OTHOKJIETOYHBIX 3yKapHOT.

IPEAMETHBIE PE3YJIbTATHI OBYYEHUA
VYyamuecss DOJKHBI 3HATh:
' Teopuro akajemuka OmnapuHa,

' TEOpHIO OHOII033a.
VYyamuecs: TOJHKHBI yMETh:
' ONHUCBIBATh MPOLIECC BO3HHUKHOBCHHUA KOalCcpBaToB,

NPOOHMOHTOB, MEMOPAHHBIX CTPYKTYP, OTHOKIETOYHBIX
NPOKAPUOT

U DyKapHoT.

OcHogHble noHamus. buono’3. Koanepsar. [IpoOuoHT
(mpoTOOGMOHT).

Tema 1.16
PA3BUTUE KN3HU
HA 3EMJIE (2u)

PazBuTne x)u3Hm Ha 3emie B apXEHCKyl0 U MPOTEPO30HCKYIO
apel. IlepBrie crmeapl ku3HuM Ha 3emie. [losgBienue Bcex
COBPEMEHHBIX THUNOB OECIO3BOHOYHBIX >KHBOTHBIX. IlepBbie
xopaoBbie. PazBuTrne BOOHBIX PACTEHUH.

PazBuTHe xu3HM Ha 3emiie B Imaneo30Mckyro 3py. [lossBnenne
U 3BOJIIOLIMSA CYXONYTHBIX pacTeHUH. [lannopoTHUKHU, CEMEHHBIE
ONanoOpOTHUKH, TIOJIOCEMEHHbIE pacTeHusa. Bo3HuUKHOBeHHE
HO3BOHOYHBIX: PBIOBI, 36MHOBOIHEIE, IPECMBIKAIOIIIHECS.

Pa3BuTHe xu3HU Ha 3eMJie B ME3030MCKYIO U KaHO30MCKYIO
3pel. IlosABieHne WU pacOopoCTpaHEHUE IMOKPBITOCEMEHHBIX
pacteHuii. BO3HUKHOBEHHME NOTHUL M  MJIEKOIIHUTAIOLIUX.
IlogBnenue upazputue npuMatoB. [lossBneHne yenoBeka.

Ademoncmpauus. Penponykuum  kaptuH 3.  bypwmana,
oTpaxaromux (payHy 1 Giaopy pa3IHudHBIX 3P U IEPUOIOB; CXEMbI
pPa3BUTHS HAPCTB KUBOU MPUPOABI; OKAMEHEJIOCTU, OTIICYATKH
pacTeHud B ApE€BHUX Mopoaax. Moaenu CKEIeTOB YeJIOBEeKa U
IMO3BOHOYHEBIX>KUBOTHBIX.

NPEAMETHBIE PE3YJIbTATbl OBYYEHUA

VYyammuecs mM0KHBI 3HATH:

' pa3BUTHE XUBOTHBIX U PACTEHHUU B Pa3JIHUYHBIC TICPUOJIBI
CyIIIECTBOBAHUS 3€MIJIH.

Yyaniuecs D0JKHbBI YMCECTh!

' HNepCUYHUC/ISITh B XPOHOJIOTHYCCKOM IIOPAAKE 3PbI
TCOXPOHOJITOTNUYCCKOU IIKAJIbI;



' XapaKTCepHu30BaATb OTAallbl PA3BUTUSA KHUBOM opUupoabl;

' OINHUCBIBAThb PA3BUTHUC )KU3HHU HA 3emMiie B Pa3IUYIHBIC SPbI.
OcHogHble noHsamus. JoH. Dpa. [lepuon.

Tema 1.17
TMMNOTE3bl MPOMCXOXKAEHNA
YEJIOBEKA (1 v)

AHTpomnoreses u ero ABUXyIue cuisl. IlpencraBiaeHus
O IIPOUCXOXKJACHUHU YEJIOBEKA B pa3HbIE IIEPUOIAbI HCTOPUU HAYKH.

NPEAMETHBIE PE3YJIBTATbI OBYYEHUA
VYyamuecst DOJKHBI 3HATH:

' JBWOKYIIHWE CHJIBI aHTPOIOTeHE3a.
VYyamniuecst 10J>KHBI YMETh:

' XapaKTEepU30BaTh POJIb PA3JIMYHBIX (PAKTOPOB B CTAHOBJICHUN
4eJI0BEKa.

OcHoOBHble noHAamMus. AHTponorenes. J[BHKyIie CUIIbI
aHTpOIIOreHe3a.

Tema 1.18
MONIOXEHUE YEJIOBEKA
B CUCTEME XMBOTHOIO MAPA (1 4)

Ilpoucxoxnenue desoBeka. MecTo 4enoBeKa B JKUBOU
npupone. Cucremarudeckoe mnojokeHne Buaa HOmMoO sapiens
B CHCTEME >XHMBOTHOTO Mupa. [Ipm3Haku u CBOWCTBa YEIOBEKa,
MIO3BOJISIIONIME OTHECTH €ro K pPa3IWdHBIM CHUCTEMaTHYECKUM
rpynraM napcTBa >XKUBOTHBIX.

NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
VYyuamuecs HOJKHBI 3HATH:

' CHCTEeMAaTHYEeCKOE MMOJI0KEHHE YEeJIOBEKa B CUCTEME
OpPraHHUYeCcKOTO MHUPA;

' 0COOEHHOCTH 4YeIOBEKa KaK OMOJIOTUYECKOTO BHIA.
VYyamuecs NOIKHBI yMETh:

' BBIABJIATH IPHU3HAKH CXOACTBAa U pa3jIMduA B CTPOCHHUU U
ITOBCJIACHHUH )KMBOTHBIX U YCJIOBCKA.

OcHO6Hble noHsimus. Xopaosele. Miekonuraromue. I[IpuMaTsl.
PynumenTsl. ATaBU3MBI.



Tema 1.19
IBOMOUMA YE/NOBEKA (1 v)

Cranuu 53BOJIIOLMU YeJOBEKa: IpUMaThl — TIPEAKHU
4eJIOBEKAa, aBCTPAJIONMHUTEK, YEIOBEK YMEJbI, ApEeBHEUIIUN
4eJIOBEK, IPEBHUI YEIIOBEK, IEPBbIE COBPEMEHHBIE JTFOIU.

IPEJAMETHBIE PE3YJIbTATBI OBYYEHUA
VYyamuecss DOJKHBI 3HATH:

' DTallbl CTAHOBJIEHUA YEJIOBEKA KaK OMOJIOTMYECKOTO BUIA.
VYyamuecs 10J>KHBI YMETh:

' OEePCUHCTATH B XPOHOJOTHYCCKOM MOPSAAKE OTAIllbl
CTAHOBJICHHS YeIOBEKA KaK OMOJIOTHYECKOTO BUA.

OcHO6Hble noHamus. Jlpuonurexku. ABCTPAJIONUTEKU.
Apxanrtponsl. ITaneoantponsl. HeoanTpors.

Tema 1.20
YEJIOBEYECKME PACHI (1/4)

IonynsinuonHass cTpykTypa Buaa Homo sapiens;
YEJIOBCUECKHE pacsr; pacooOpa3oBaHue; SIMHCTBO
npoucxoxaeHus pac. [IpucrmocoburenpHOe 3HAUEHHE PACOBBIX
MIPU3HAKOB. BHIOBOE €IMHCTBO YeIOBEYECTRA.

NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
Vyamuecs HOJKHBI 3HATH:
' OmpeNelICHUE TMOHATHUS «pacay;

' XapakTepHBIE IIPU3HAKU OOJIBIINX pac.
Yvyamuecs O0JIKHBI yMETh:

' 00O0CHOBBIBATH BUJOBOE €IMHCTBO UEJIOBEUYESCTBA.
OcHoseHble noHsmus. Paca. bonemas paca. Manag paca. Hanus.

MexnpedmemHble césa3u

Acmponomusn. Opranuzanus mjiadHeTHbIX cucteM. ColHeuYHast
cucremMa; ee CTpykrypa. Mecrto miaHeTsl 3emiss B CosiHeyHOM
cucreMe.

HUcemopusa. Kynerypa 3anangnoit EBponsel koHa XV — nepBoi
nosioBuHbl X VII B. KynbpTypa nepsoro nepuosna HoBoit ucropuu.
Benukwne reorpaduaecKue OTKPBITHS.

Dronomuueckasn ceoepagus 3apybescnoix cmpan. Hacenenue
mupa. ['eorpadust HaceaeHus Mupa.

Duszuueckas ceoepagus. VIcTopuss KOHTHHEHTOB.



METAINPEAMETHBIE PE3YJIbTATbI OBYYEHUA

Vuamuecs: JOTKHBI yMETh:

' HMCIOJIL30BaTh WHAYKTUBHBINA U JCIYKTUBHBIA ITOIXOABI MIPU
H3YYCHHUH KPYITHBIX TAKCOHOB;

©  0000mIaTh M JIeIaTh BEIBOJKI;

' paboTaTh C JOMOJHUTEIBHBIMH UCTOYHUKAMU WHGOPMAIIHNH;

' IPEACTaBJISITL MaT€pUal, UCITOJIb3YsI BO3MOXHOCTH KOMIIBIO-
TEPHBIX TCXHOJIOTHUM.

Pazpen 2
Jkocuctema (12y)

Tema 2.1
OPIrAHU3M U CPEAA. SKONOIMMYECKUE ®AKTOPDI (1 y)

Opranu3m u cpena. PaxkTopbl cpeasl OOUTaHUS.
Knaccudukanus skonornyeckux (axropoB. Bausiaue dakTtopos
cpensl Ha opragu3M. llpemensl BBIHOCIHMBOCTH. 30HA
onNTHMyMa, 30Ha yrHeTeHus. OrpaHuunBaronyii pakrop. 3akoH
muHuMyMa JInbuxa. Dkojorndeckast HUIIA.

Ademoncmpauun. Harnsagaeie Matepuaisl, JeMOHCTPUPYIOIINE
BIIHSIHHUE (DAaKTOPOB CpEeAbl HA OPTAHU3M.

NPEAMETHBIE PE3YJIBTATbI OBYYEHUA
VYyamuecs HOJKHBI 3HATH:

' OmpelesieHUs] IOHSITHH «IKOJIOTHS, «cpena OOUTaHUs»,
«OTPaHUYUBAIOIIHNA (HaKTOP»;

' IpeaMeT U 3aJayuM dKOJIOTMU KakK HayKH;
' 3aKOH MUHHMyMa JInbuxa;

' KJacCU(UKAIHMIO 3KOJIOTHYSCKUX (PaKTOpOB.
Vuamuecs: HOJKHBI yMETh:

' kJaccu(UIIUPOBATH DKOJIOTHYECKHE (haKTOPHI.

OcHoOBHble noHamusa. Dkojorus. Dkocucrema. Cpena oOUTaHUS.
Oxoyornyeckuit paktop. [Ipemensl BBIHOCIHBOCTH.
OrpannuuBarommii GaxkTop.

Tema 2.2
ABUOTUYECKME GAKTOPBI CPEADI (1 4)

DakTophl cpeabl OOUTAHUSI U ITPHUCIIOCOOJICHUSI K HUM KUBBIX
OpraHu3MOB. AOuoTnyeckue (akTopsl cpensl. Poup
TeMOepaTrypbl, OCBEIIEHHOCTH, BJAXHOCTH UM JIPYTUX
(pakTOpOB B KHU3HEACITEIHHOCTHA COOOIIECTB M OPTaHU3MOB.



NPEAMETHBIE PE3YJIbTATbI OBYYEHUA

Yyaniuecs mOJKHBI 3HATh:

' BakKHelIMe aOnoTHdeckre (HaKTOpPHI;

' BIHUsSHHE aOMOTHYECKUX q)aKTOpOB Ha OpraHu3M;

! aganTauHI/I OpPraHU3MOB K Pa3JIMYHON HHTEHCUBHOCTHU
abuotudeckux (pakToOpoOB.

Yyanuecs JOJI)KHBI YMCThb!

' XapaKTepu3oBaTh BIUSAHHE aOMOTHYECKHUX (PAKTOPOB Ha
OpraHu3M;

' ONHUCHIBATH MPHUCIIOCOOJICHNUS OPTaHU3MOB K pa3IUYHOMH
WHTEHCHUBHOCTHU aOMOTHYECKUX (PAKTOPOB CPEIbI;

' OPpUBOAWUTH NMPUMEPHI afanTallii OPTraHU3MOB K paanquf/'I
HHTCHCHUBHOCTH aOMOTHYCCKHUX (baKTOpOB.

OcCHO8Hble noHamust. Abuornueckue (GakTopbl. AfanTanum.
®doTonepuonuszM. buonorunueckrue puTMBI.

Tema 2.3

BMOTMYECKME ®AKTOPDI

CPEADI (14)

BbuoTtuueckue (akTopsl cpensbl. Ddopmbl
B3aMMOOTHOMICHUN  MEXAy  OpraHu3MaMHu. I[Mo3uTuBHBIE
OTHOIICHHUS — CUMOHNO03: MYTYyaJlu3M, KOOTIeparus,

KOMMEHCaJIN3M. AHTHOMOTHYSCKHE OTHOIICHUSI: XUIITHUYIECTRBO,
nmapasuTu3M, KOHKypeHIIus. HeWTpanbHBIE OTHOIICHUS —
HEUTpaIn3M.

Ademoncmpauusa. llpumepsl  cuMOHMO3a  TIpeACTaBHTEICH
Pa3IUYIHBIX ApCTB KUBOW MPUPOIHI.

NPEAMETHBIE PE3YJIbTATbI OBYYEHUA

Yyamumecs: JOKHEI 3HATH:
' ompeAeICHHUE MOHITHSA «OMOoTHYeCcKue (haKTOPBI CPEbI»;

' (OpMBI B3aHMOOTHOMICHUH MEXKIy OpTaHU3MaMH.
Yvyammecs O0JKHbBI yMETh:

' KITaccupUIHPOBATE (POPMEBI B3aUMOOTHOIICHHUH MEXITY
OopraHu3MaMu;

' XapakTepu30BaTh Pa3IMUYHbIC CHMOUOTHYCCKUE U
AaHTHONOTHYECKHE B3aNMOOTHOIIIEHUSI OPTaHU3MOB;
' OPHUBOOUTH IPUMEPHI CUMOHNO03a U aHTHOMO3A.
OcHoBHble noHamusa. buorudeckue ¢dakropel. [lapaszutusm.
XumanuectBo. Koukypenuus. CuMoOuo3.



Tema 2.4
CTPYKTYPA 3KOCUCTEM (1 v)

EcrecTBeHHBIE COOOIIECTBA JKUBBIX  OPTaHHU3MOB.
Buoreorneno3sl. KOMIOHEHTHI OHOTCOIICHO30B: TMPOIAYILICHTEHI,
KOHCYMEHTBI, PeAyILICHThI. BUOIICEHO3bI: BUIOBOE pa3HOOOpasue,
NJIOTHOCTH NONYJIsIii, OnoMacca.

IPEJMETHBIE PE3YJIbTATBI OBYYEHUA
VYyammuecss DOJKHBI 3HATH:

' OmpeAeSICHUs MOHSITHIH «IKOCHUCTEMa», «OUOIICHO3Y,
«OHOTreOIEHO3;
' CTPYKTYPY U KOMIIOHEHTBI SKOCUCTEMBI U OHOTCOIICHO3a;
' (YHKIMA KOMIIOHEHTOB 3KOCHCTEMBI.
Yuamuecs: q0JIXKHbBlI yMETh:

' pasjindyaTrb NpoAYHCHTHI, KOHCYMCHTHI U PEAYIICHTHI;

! OIMUCBIBATHh DKOJIOTHYCCKHUC CI/ICTCMBI, 6I/IOHCHOBBI n
OHMOreOl€HO3EI.

OCHOBHble noHAamus. JxocucreMa. buorienos. buoreorenos.
[Mponyuentsr. KoncymenTsl. PenyneHTsi.

Tema 2.5
MULLEBBIE CBA3M. KPYrOBOPOT BELLUECTB
M NOTOK 3HEPTUM B SKOCUCTEMAX (1 y)

IHHemrm u cetu mnranus. Tpoduyeckne ypoOBHHU.
DKOJIOTUYECKHNE OHPAMUIBI: YHCEJI, OWOMACCHI, >HEPTUH.
KpyroBopoTBeniecTs 1 JHEPTHUH B IKOCHCTEMaX.

Ademoncmpauus. Cxembl, WUIIOCTPUPYIOLIUE NTUIIEBbIE LENH U

CE€THU, DKOJIOTHUYCCKHEC IMHUPpaAaMHUABI U KPYIrOBOPOT BEUICCTB W II0-
TOK OHCPTHUHU B OKOCHUCTEMAX.

NPEAMETHBIE PE3YJIbTATbl OBYYEHUA
VYuamuecs HOJKHEI 3HATH:
' OTIpEeAEeJICHUsS] MOHSITHU «IIHUIIIEBAs MENb)», IHUIICBAs CETh»,
«TPOPHUYECKUN YPOBEHBY;
' KJacCU(UKAIUIO MHUIIEBBIX IICTICH.
VYuamuecst TOJKHBI YMETh:
' COCTaBJISITh NPOCTEUIIINE TTHUIIIEBBIC TEITH;

' OIKUCHIBATh OMOJOTHYECKHI KPYTOBOPOT BEIIECTB.
OcHoseHble noHamusAa. [lumesas nens. IInmesas ceTs.
Tpoduueuecknit ypoBeHb. KpyroBopoT BelIECTB U MOTOK
3HEPIUU B 3KOCUCTEMAX.



Tema 2.6 .
MPUYNHBI YCTONYMBOCTU U CMEHBI SKOCHUCTEM (1 4)

W3menenue cooOmectB. CmeHa »3KkocucreM. JluHaMHYeCcKoe
paBHOBecHE.

Jkckypcuu

EcrecTtBeHHbIe (IIpUPOJHBIE) dKOCUCTEMBI (Jiec, JIyT, BOJOEM
H T. ]I.) CBOCH MECTHOCTH.

NPEAMETHBIE PE3YJIBTATbI OBYYEHUA

VYyamuecst DOJKHBI 3HATH:
' TPUYUHBI YCTOUYUBOCTH U CMEHBI DKOCUCTEM.

VYyamuecst 10JIKHbI YMETh:

' IIPUBOJAUTHL IIPUMEPHI CAMOPETYISINNA, CMEHBI DKOCUCTEM.
OcHO8Hble noHamMua. CMeHa SPKOCHCTEM. Y CTOHYUBOCTh 3KOCH-
crteM. JInHaMHUYecKOoe paBHOBECHE.

Tema 2.7
B/IMAHNE YEJIOBEKA HA 3KOCUCTEMbI (1 u)

DKOJOTUYECKHUE HAPYMICHUs. ATPOIIEHO3HI.

Jkckypcuu

HckyccTBeHHBIE dKOCHCTEeMBI (MMapK, CKBEp, caj, MoJie U T. II.)
CBOEU MECTHOCTH.

NPEAMETHBIE PE3YJIbTATbBI OBYYEHUA

Yyammecs: JOIKHEI 3HATH:
' OmpeAeJICHHE MOHSITHS «arporeHO03»;
' OCOOEHHOCTH CyHIECTBOBAHUSI arpoIl€HO30B.

Yyamuecs: JOIKHBI yMETh:

' IPUBOAUTH HPUMEPHI arpoLI€HO30B.
OCHOBHble NOHAMUSA. ATPOLEHO3.

Tema 2.8
BUOCOEPA — I/IOBAJZIbHAA SKOCUCTEMA (1 y)
Buocdepa — xuBas o6osouka miaaHetrsl. CTpyKTypa 6rochepsl.

KoMmrmoneHTbl OWochephl: XKHBOE BEIISCTBO, BUJIOBOW COCTaB,
pazHoOOpa3we ® BKIAL B OWoMaccy; OHMOKOCHOE M KOCHOE
BemiecTBo 6uocdepsr (B. 1. Bepranckuii). Kpyrosopot BemiecTs
B ipupoze. ['paruBl 6nocdepsl.

Ademoncmpauusa. CxeMbl, WUIIOCTPUPYIONIHE CTPYKTYpy H
TpaHUIlbl OHoChepHl.



NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
Yyaniuecs m0JKHBI 3HATh:

' OmpeacJICHUC IMOHATUS ((6I/IOC(1)epa>>;

' CTPYKTYPY U KOMIIOHCHTbI 61/100(1)ep1>1;

' rpaHHULBI OHuoCdepsl.
VYyamuecs: TOJHKHBI yMETh:

' OPUBOJUTH MPUMEPHI PA3IUYHBIX BEIIECTB OHOChEphI
(>kUBOT0, KOCHOTO, OMOKOCHOTO, OMOT€HHOTI0);

' XapakTepu3oBaTh OnomMaccy 3€MIIH, OMOJIOTHYECKYIO
NPOAYKTUBHOCTE.

OcHoeHble noHamus. buocdepa. XKXusoe BemectBo. KocHoe
BelIeCTBO. buokocHoOe BenecTBO. buoreHHoe BEIIeCTBO.

Tema 2.9
POJ1b *XWMBbIX OPTAHU3MOB
B BUOC®EPE (1 y)

Ponp xmBOrO BemecTBa B Omocdepe. Kpyrosopor Boasl u
yriepona B 6mocdepe.

NPEAMETHBIE PE3YJIbTATbBI OBYYEHUA

VYyamuecs: JOJDKHBI 3HATh:

' KOMITOHEHTBI >KHBOT'O BeIleCTBa U eT0 (DYyHKIIHH.
Yuammuecst 1OJIKHBI yMETh:

' OITUCBHIBATh POJIb KUBOTO BellecTBa Onochepsl;

' ONHCHIBATH OMOJIOTHYECKUI KPyTrOBOPOT BEIISCTB.
OcHoeHble noHamus. KpyroBopor BemecTs.

Tema 2.10
BMOCOEPA M YENOBEK (1 v)

IlpsmMoe W KOCBEHHOE BIIMSIHHE 4YeJloBeka Ha Ouocdepy.
IIpuponHabie pecypchl M HX HCIIOJIb30BaHHE. AHTPONOTCHHBIC
(akTopsl BO3HCHCTBHUSA Ha OWONCHO3bI (pPOJIb dYelloBeKa B
Opupo/ie); IIOCJIEACTBHUS XO3IUCTBEHHOU IEeATENLHOCTH
gejoBeka. Hoocdepa.

MPEJMETHBIE PE3YJ/IbTATbI OBYYEHUSA

VYyamuecs: JOKHEBI 3HATH:
' aHTPOIIOTEHHEIE (DAKTOPHI;

' XapaKTep BO3JICHCTBHUS YejoBeKa Ha Ouochepy.



Yyaniuecs D0JIKHBI YMETh:

' IIPUMCHITH Ha IIPAKTHKE CBCACHHS O BO3MOXXHBIX
ITOCJIICACTBUAX BIIUAHUA XO3sIMCTBEHHOU ACATCIIBHOCTHU
JesoBeKa Ha Ouocdepy.

OcHo@8Hble noHamus. Autponorennsie ¢paxtopbl. Hoocdepa.

Tema 2.11
OCHOBHbIE 3KOJIOM'MYECKHUE MPOBJIEMbI
COBPEMEHHOCTH (1 v)

AHTpoOTIOTeHHOE BJIUsIHUE Ha aTMocdepy u ruapocdepy. Dpos3us
nouBsbl. IIpupoaHbie pecypchl U UX UCHOJIb30BAHUE.

JlabopamopHble u npakmuueckue pa6omot
AHaN3 U Oll€HKa ITOCIEACTBUN IeATENLHOCTH YEIOBEKA B DKO-
cHUCTEMAaX.

NPEAMETHBIE PE3YJIBTATbI OBYYEHUA
VYyamuecst DOJKHBI 3HATH:

' XapakTep BO3JCHCTBHUS YeJIOBEKa Ha aTMocdepy U ruapocdepy;

' MCTOYHHUKH 3arpsa3HeHus atMochepsl U ruapocdepsi;

' HeWcyepIliaeMble U hcYeplriaeMble IIPUPOIHbIE PECYPCHI.
Vuamuecs: HOJKHBI yMETh:

' OLICHUBATH MEePCHEeKTUBBI BIIUSTHUS XO35iCTBEHHOM

NeSATEIILHOCTH 4YeJIOBEeKa Ha Ouocdepy W TPOTHO3HUPOBATH
IMOCJEICTBUS

XO3SIHUCTBEHHOU HEATEILHOCTH YEJIOBEKA.

OcHOBHble noHAMuUsA. 3arps3HeHue atMocdepbl U Tugpocdeps.
Opos3us mouB. Kucnorueie noxau. IlapHukoBbId 3¢ dext. Dko-
JIorHyeckasi karactpoda.

Tema 2.12
MYTU PEWWEHNA 3KOJIOTMYECKUX NMPOBIEM (1u)

I[IpoOmeMBl pamuOHATBHOTO NPHUPOIONMOIB30BAHUS, OXpPAaHEI
OpUPOABI: 3allUTa OT 3arpsi3HEHUN, COXpaHEHHUE DTAJIOHOB U
MaMSATHUKOB TPHUPOIEI, O0eCIIeYeHUE HPUPOIHBIMH pecypcaMu
HaceJIeHUs MJIaHETHI. OCcHOBBI paloHaJILHOTO
OPUPOAOIIOIb30BaHMS.

Ademoncmpauusa. KapTel 3amoBeAHbIX TEPPUTOPUM Hamel
CTpaHBbI.

JlabopamopHele u npakmuueckue pabomot

AHann3 W OIleHKa TII100albHBIX JYKOJIOTHYECKUX HOpodiieM u
nyTel UX pelieHus.



NPEAMETHBIE PE3YJIbTATbI OBYYEHUA
anml/lecn JOJDKHBI 3HaTh:

' CIIOCOOBI U METOJbl OXPAHBI IPUPOIHL;

' CMBICII COXPaHEHHUs BUAOBOIO pa3HOOOpa3us;

' OCHOBBI PallMOHAJIBHOTO MPUPOIONOJIb30BaHUS;

' 3alOBEHUKH, 3aKa3HUKH, HaIlMOHaJbHbIE Napku, KpacHyio
KHUTY.
Yyamiuecs: JOIKHBI YMETh:

' NPUMCHATH Ha NPAKTHUKE CBCIACHUS O rJ100aabHBIX
9KOJIOTHUYECKUX IIpoOIeMax U MyTAX UX PEIICHUS.
OcHoeHble noHamusi. Oxpana npupoasl. PannonamsHOe
IpPUPOAOIIOIb30BaHNE. 3aloBEeNHUK. 3aka3HUK. HaruoHanbHBIH
napk. Kpacnas xnwura.

MesnpedmemHele cea3u

Heopeanuueckaa xumusa. Kucnoponm, cepa, azor, ¢ocdop,
yriepod, uX XuMHueckue cBodcrBa. OxpaHa HOpupoAbl OT
BO3JICHCTBHUS OTXOJI0OB XUMHYECKUX MPOU3BOJICTB.

Duszuueckasn ceocpagus. Knumar 3emin, KiuMaTHYeCKas
30HaJIbHOCTb.

Quszuka. [loHATHE O T03€ N3ITyYCHHUS U OMOJIOTHYECKOM 3aIuTe.

METANPEAMETHBIE PE3YJ/IbTATbI OBYYEHHUA

VYuamuecs: TOKHBI YMETh:

'+ paboTaTh ¢ y4eOHUKOM, COCTaBJIATh KOHCHEKT Iaparpada;

' pa3pabaThIBaTh IUTAH-KOHCIIEKT TEMBI, HCIOJB3Ys pa3HbBIC
UCTOYHUKHU WHPOpMAaIINH;

' TOTOBUTH YCTHBEIEC COOOIIeHUS U pedepaTs Ha 3aJaHHYIO TEMY;

' IIOJB30BATHCA IMOMCKOBBIMH CHUCTEMAaMMU I/IHTepHeTa.
JIMYHOCTHBIE PE3YJ/IBTATBbI OBYYEHUA

+ IlposiBieHrne 9yBCTBa POCCHUHCKOW TPakIaHCKOH
UACHTHYHOCTH, MaTPUOTHU3Ma, TIOOBHU M YBa)KCHUS K
OteuecTBy, 4UyBCTBA

ropaocTH 3a cBoro Ponuny;

' OTBETCTBEHHOC OTHOIIICHHWE K y4deOe, TOTOBHOCTh M CITOCOO-
HOCTB K CaM000Opa30BaHUIO;

' (opMupoBaHHEe MOTHBAUMHU K_OOYy4YEHHIO U IO3HAHMUIO,
OCO3HAaHHOMY BBIOODPY Oyayieii mpodeccuu;

' CIIOCOOHOCTH CTPOUTH HHAWBHIYAIBHYIO 00pa30BaTEIBHYIO
TPAaeKTOPHUIO;

! q)OpMPIpOBaHI/Ie OESJIOCTHOTO €CTCCTBCHHO-HAYYHOTO
MHUPOBO33PCHUS,



cOOJII0ZIeHHUE TPaBUII TIOBEAECHUS B IPUPOJE;

YMEHHUEC PCAJIN30BbIBATh TCOPCTUICCKUEC MMO3HAHUS HA
IIPAaKTHUKE;

CITOCOOHOCTh MPU3HABaTh COOCTBEHHBIC OIIMOKHU U
HUCIIPABJIATH UX;

YMEHHE apryMEHTHPOBAHHO U 0OOCHOBAaHHO OTCTaUBaTh CBOIO
TOYKY 3pEHUS;

KPUTUYHOE OTHOIIIEHHE K COOCTBEHHBIM IOCTYIIKaM,
OCO3HaHHE OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI,
YBaOXHUTEIIBHOE U JOOpOXKeIaTeIbHOE OTHOIICHHUE K IPYTUM
ToA5IM;

YMCEHHUC CJIyHIaTh U COblIaTh APYTHUX, BECTU JUCKYCCHUIO,
onepupoBaTh aKTaMU.
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TEMATHYECKOE ITJIAHUPOBAHHME

Tema

CopepyxaHue

Buabl geaTenbHOCTH y4aluuxcs

10 KJ1IACC

BBeaenmue (1)

Buonorms xak Hayka, H3yJaroniast )KUBYIO
IPUPOIY U B3aUMOJEHCTBHS KUBBIX
OpPraHu3MOB JIPYT C APYT'OM U C OOBEKTaMHU
HEXXUBOU npupoasl. CucremMa opraHu4ecKoro
MUpa.

ITpenmer, 3amaun 1 Mecto oOmIeil OMoJIOTHN B
cHUCTeMe OMOJIOTHYECKUX HAYK

IToBTOPSIFOT CHCTEMY KMBBIX OPraHM3MOB,
XapaKTEepHU3yIOT 1apCTBa KUBOW NPHUPOJIBI
W HayKH, W3y4Yarollne OTJEIbHBIE 11apCTBa,
OMPEAEIISIIOT MPaKTHYECKOE 3HAYEHHUE
OUOJIOrMU B COBPEMEHHOM MHUpPE

Paszpen 1. Bnonorus kak Hayka. Metoabl HayyHOro nosHaHus (3 4)

Tema 1.1. KpaTtkas
WCTOPUS Pa3BUTHS
ouostoruu (1)

Hcropus passutus 6uonornu. Hayunsie
TCOPUH U KOHLICIILIMHU U UX MECTO B
COBPEMEHHOI1 €CTEeCTBEHHO-HAay4YHOI KapTUHE
MHpaA.

Cucrema Ononorundeckux Hayk. OOBEKThI 1
METO/IbI U3y4YEeHHUsI OUOJIOTHH.
YueHble-0M0JI0TH U UX BKJIAJl B CO3/1aHUE
COBPEMEHHOI Hay4YHOU KapTUHBI MUpaA

XapakTepu3yroT OHOJIOTHIO KaK HayKy, ee
MECTO U POJIb CPEIH APYTUX
€CTECTBEHHO-HAYYHBIX TUCIUILINH,
CHCTEeMAaTU3UPYIOT pa3ieiibl OMOJIOTHH B
3aBHCHMOCTH OT OOBEKTOB HCCIICIOBAHUS U
HCCIICyEMBIX MIPOSIBJICHHUI JKU3HH, BBIIBISIIOT
pPOJIb OTAETBHBIX YUYCHBIX B Pa3BUTHH
GUOJIOTHH, ONIPEACIISIIOT ITANBI Pa3BUTHSI
OHOJIOrNY KaK HAYyKH

Tema 1.2.
CyuiHocTh
JKU3HHU U
CBOMCTBA KUBOT'O

(1)

JKu3ub kak Ononoruyeckuii GeHOMEH.
OmnpeneneHust )KU3HHU, CBOHCTBA KUBOTO,
MIPOSIBJICHUST YKU3HHU U UX XapaKTEPHUCTHKA

OrnpenensitoT MOHSITHE <OKU3HBY,
XapaKTepU3yIOT CBOMCTBA )KUBOTO U OCHOBHBIC
MPOSIBIICHUS KU3HH, YUaTCs OTJIIMYATH )KUBOE OT
HEXUBOTO




Tema

CogepaHue

Buabl AeATeNbHOCTH yvalumXcs

Tema 1.3. YpoBHU
OpraHU3aIuHA
’KUBOM MaTepUU.
Meronasl 6uoniornu
(/1 9)

CTpyKTypa >KMBOH MaTepHUH, yPOBHEBAasI
OopraHu3alusi )KUBOI'O, [IPOSIBJICHUS YKU3HU,
OOBEKTHI ¥ METOJIBI MU3YUCHHUS )KUBOT'O Ha
pa3HBIX YPOBHAX

Jlarot ornpenesnieHue ypoBHEH OpraHH3auu
JKHBOTO, OTNIPEJICIISIIOT HEPAPXUIO YPOBHEHN
OpraHU3aIvy U NPOSIBJICHUS YKU3HU HA
Ka)K/IOM YPOBHE KaK IIPEMET U3YUCHHUS
OHMOJIOTHH. 3HAKOMSITCSI C METOJIAMU TTO3HAHUS
JKHBOU MPUPOIBI, BBIIEISISI [IPU 3TOM
O6IIEHAYYHbIC U CICHHATILHBIC METOIbI
HCCIICI0BAHUS, XapPaKTEPU3YIOT KaXK/IbIH METOJ
HCCIIEOBAHHUS B HCTOPHUYESCKOM aCIICKTE

Paspen 2. Knetka (11/

18 v)

Tema 2.1. Hcropus co3znaHus KIETOYHON TEOpUU U 3HAKOMSITCSI C UICTOPUEN N3yUYEeHUs KIIETKHU
Hcropus OTKPBITUS KIE€TKH, METOIbI U3yUEHUsI U CO3J1aHUEM KJICTOYHOH TEeOpHH,

U3yYCHUS KJIETKH, CyTh OCHOBHBIX I1OJIOXKEHHUH XapaKTEepU3yIOT OCHOBHBIE IOJI0KEHUS
KJIETKH. KJIETOYHOU T€OpHH, aBTOPHI KJIETOYHOM KJIETOYHOH Teopuu

Knerounas TEOPUHU U OTJIEJILHBIX €€ MOJIOKEHUH

TEOpUs

(1)

Tema 2.2. DneMmeHTHbIH cocTaB kieTk. Kinaccudukanus | OnpeaesisiioT eIUHCTBO 2JIEMEHTHOTO COCTaBa
XumMuyeckui BEIIECTB KJIETKH IO KJIaCCaM XMMHYECKUX KaK OJTHO M3 CBOMCTB YKHMBOTO, PACIPEIACIISIOT

COCTaB KJICTKH

(1 9)

COEIUHEHUH, KOJINYECTBEHHOMY
OpeICTaBUTEIBCTBY U POJIU B
JKH3HEIESITEIbHOCTUH CTPYKTYPHOU
opraHu3anuu

XUMHUYECKHE JIEMEHTHI MO TPyInaM B
3aBUCUMOCTH OT KOJTUUECTBEHHOI'O
MPeACTaBUTENILCTBA B OPTaHU3Me,
XapaKTEepHU3yIOT POIb OTACIBHBIX 2JIEMEHTOB




TS

Tema 2.3.
Heopranuueckue
BEIECTBA KIETKH

(1)

Pa3zHooOpa3ue HeopraHM4eCKUX COCITHHECHUN
B KJICTKE H X POJIb B IIpoIleccax
JKU3HEJICATCIILHOCTH U CTPYKTYPUPOBAaHUH
JKUBOTO

XapaKkTepu3yT POJIb BOABI U MUHEPATbHBIX
COJIEH B KJIETKE

Tema 2.4. Ormpeienenre, KiIacCupUKAIUs U POJTb JlaroT oripenesieHue U MPUBOIST
Oprasuyeckue OpPraHMYECKUX COCIMHEHHUN B IIpolecce KJIacCU(UKALINIO OPTaHUYECKUX BEIIECTB,
BemlectBa. OOmas | >KM3HEAEATEIBHOCTH U CTPYKTYPUPOBAHUHU KJIacCU(ULIMPYIOT JIMITNIBI, IIPUBOIAT UX
XapaKTepUCTHKA. >kuBoro. buonornyeckas poss, XUMHUYECKHE OCOOCHHOCTH U OIIPEACIISIIOT
JIunnaei(19) KJIaccu(pUKaLys U CTPOSHUE JIMITHIOB OHOJIOrMYECKYIO POJIb JIUITHIO0B

Tema2.5. Knaccudukamnus u 6nonorudeckas posib OmnpenenstoT yrieBo/ibl Kak Kjiacc
Opranuyeckue yrieBosioB u 6eskoB. CTpOeHHE U XMMHUYECKHE | OPraHMYEeCKUX COCIMHEHUH, KIacCu(PUIUPYIOT
BEILIECTBA. CBOICTBA YIJIEBOJIOB U OEIKOB YIJIEBOBI [10 CTPOEHUIO, BBISICHSIOT

VYraesonwl. benku
Bw

OUOJIOrMYECKYIOPOJIb YIIIEBOAOB,,
XapaKTEepU3yIOT OCIKH ¢ XUMHYECKOH U
OUOJIOrMYECKON TOYEK 3pEeHUs

Tema 2.6.
Opranuyeckue
BEIIECTBA.
HyxnennoBsie
KHUCIIOTHI (11)

HyxknenHoBbIe KMCIOTHI KaK HOCUTEIIH
uHPOpPMALIMHU B KJIETKE U OPTaHU3ME B 1[EJIOM.
Crpoenue u kinaccuurKaysi HyKJISHHOBBIX
KucJoT. buosgornueckue cBoMcTBa
HYKJIEHHOBBIX KUCJIOT

JlaroT orpenesieHue HYKJICHHOBBIX KHCJIOT Kak
XUMHUYECKUX COCIUHCHUN U HOCUTEJICH
HACJIeICTBEeHHOW MH(GOpPMAaLIUU, ONIPEICIISTIOT
OCOOEHHOCTH CTPOCHHSI HYKJICHHOBBIX KHCJIOT,
HUX KJIACCHU(UKALMIO U OUOJIOTHUYECKYIO POJIb

Tema 2.7. Dykapu-
oTH4ecKas
KJIeTKA.
I{uTomna3sma.
Opranouns! (149)

CTtpoeHure KIIETKH, OIpeesIicHHEe U
KIaccuukaiusi o0s13aTeIbHbIX KOMIIOHSHTOB
3YKApUOTUYECKON KJIETKH. DYHKIIMOHAIBHOE
Ha3HA4YCHHUE OTASIIbHBIX OPraHOUOB

TIpuBoasiT OO TJIAH CTPOSHUST DyKAPUOTH -
YECKOM KJIETKH, TAI0T OIPEACICHHUS
OpPraHOHWJIOB M BKJIFOYCHHH, KIACCUDHUIUPYIOT
OpraHOHU/Ibl B 3aBUCUMOCTH OT OCOOCHHOCTEH
HUX CTPOCHHS U OIPEECIISIIOT POJIb KaXKIOTO
OpraHouia B KJIETKE




Tema

CogepaHue

Buabl AeATeNbHOCTH yvalumXcs

Tema 2.8.
Knerounoe sigpo.
Xpomocomsbi (1 1)

Oco6eHHOCTH CTPOCHHUS U (PYHKIITHOHAIHEHOE
HazHadeHwue siapa. CTpoeHre U QyHKIUN
XpOMOCOM

Jaror omnpexneneHue sAnpa  Kak crocoba
XpaHEHUsI HaCJIEACTBEHHOW HWHQOpMannu u
XpOMOCOM,  XapaKTEepU3yIOT KOMIIOHEHTbI
si7ipa v UX (QyHKITHHA

Tema 2.9.
TIpokapuoTHYECK
ast kietka (1 )

OCOOGEeHHOCTH CTPYKTYPHOM OpraHu3anun
MPOKAPUOTUYECKON KJIETKH

JlaroT ompeneneHre NPOKaApHOT U ONPEACIISIIOT
0COOEHHOCTH UX CTPOSHHUS

Tema 2.10.
Peanuzanus
HACJICACTBCHHOM
nH(pOpMaIH

B kieTke (1 9)

OmnpezeneHne reHeTu4ecKoil nHdopManuu,
reHa U TeHeTndeckoro koaa. CpoiicTea
TeHeTUYeCcKOoTo Koja. Peanusanus renernye-
cKol MHGOPMAIUH B KJIETKE U €€ 3TaIlbl

OrnpenensifoT TeHeTHYSCKUH KOJT 1
XapaKTepHU3YyIOT €ro CBOMCTBA, OIMUCHIBAIOT
3Tallbl peaii- 3allUu HacJIeCTBEHHOU
nHGOPMAIMU B KJIETKE, y4aTcsl pelaTh 3a1a4u
10 MOJIEKYJISIp-HOW OHUOJIOrHuH

Tema 2.11.
Hexknerounas
(opma xu3HU:
BupycsI (1 9)

OCOOGEHHOCTH CTPYKTYPHOI OpraHu3aiuy u
CBOICTBa BUPYCOB KaK HEKJISTOYHOM (POPMBI
JKU3HU. Mepbl TPOMUIAKTUKHA BUPYCHBIX
oonesueii. [Ipodunaxruka CIT1a

XapakTepu3yrOT BUPYCHI KaK HEKJICTOYHY IO
GopMy KH3HH, OIIPEACIISIIOT OCOOSHHOCTH
CTPOCHHUS U JKU3HEACATESIILHOCTH BUPYCOB;
ONMCHIBAIOT JKU3HESHHBIN [IUKJI BUpYyca
HMMyHOASHHUIIMTA YSITOBEKA

Pasgen 3. Opranusm (19 u)

Tema 3.1.
Oprasnusm —
eIMHOe  IIeJIoe.

MHO0roo06-

Mmuoroobpasue oprann3mMoB. OTHOKIETOYHBIE,
KOJIOHHAJIbHBIE Y MHOTOKJIETOUHBIE
OpraHu3MbI

XapakTepu3yroT OpraHu3M Kak OIUH
U3 YPOBHEI OpraHu3aiuu >KMBOro,
KIacCU(UIIMPYIOT OPTaHU3MBI IO KOJIMYECTBY




€§

pasue OpraHu3sMoB
(1 9)

KIJICTOK U CTCIICHU CBsA3U MCIKAY HUMU

Tewma 3.2. O6meH
BEIIECTB U
peBparieHne
SHEPTrUU.
DHepreTUIecKu
o6meH (19)

DHEepreTUYeCcKuii OOMEH KaK COBOKYITHOCTbH
peakuuii paciienjieHus CIOXKHBIX
OpPTaHUYECKHUX COCJIMHEHUM. DTarbl
IHEPTETHYECKOTO0 OOMEHa

XapaKTepu3yroT OOMEH BEIIEeCTB KaK OJHO

U3 CBOICTB JKMBOI'O, OIIpeAEIIsIIOT poJib ATD

B OpraHHU3Me, 3alIUChIBAIOT OCHOBHOE
IHEPreTUYECKOE YPABHEHUE, ONIUCHIBAIOT ITAIlbl
SHEPIreTHUECKOro OOMeHa

Tema 3.3. ITnactuuecknii OOMEH Kak COBOKYITHOCTh XapakTepu3yroT IUIaCTUYECKUIT OOMEH Kak

ITnactrueckuit peaKLMii CHHTE3a CIIOXKHBIX OPraHUYEeCKHX 3Tan oo611ero oOMeHa BelleCTB,

OOMEeH. coenuHeHui. Tunbl nuTaHusi. ABTOTPOdBI U KJIacCU(ULIMPYIOT OPTaHU3MBI 110 THUIIAM

dorocunTe3 rereporpodbl. POTOCUHTE3 U €ro 3Tanbl IIUTaHMs, ONKMCHIBaIOTHOTOCHHTE3 110 (hazam,

1w BBISIBIISAS IIPOLIECCHI, IIPOTEKAIOIINE HA KaXKI0U
(daze, onpenensaoT GMOIOTHYECKOE 3HAUCHUE
doTocunTe3a

Tema 3.4. Tunsl neneHus KI1eTku. MUTO3 Kak OCHOBa XapakTepusyloT POCT U Pa3BUTHE KaK

Henenue pocra, pereHepanuu 1 0ecroiaoro IPOSIBJICHUE YKU3HH, KJIACCU(DUIMPYIOT THUIIbI

KJIETKH. pa3MHOXeHUsI. MUTOTHYECKUI 1 KJIETOYHOTI'O JEJICHHUSI, OIPENCIISIOT )KU3HECH-

Muto3z (14) JKU3HEHHBIN LUKJIbI. XapakTepucTuka das HBIM LIUKJ KJIETKH 1 MUTOTHUYECKHU [TUKIT,

MHUTO3a

OIIMCBhIBAIOT 3TAallbl MUTOTHUYCCKOI'O IIMKJIA,
BBIABJIAIOT 3HAYCHUEC MUTO3a

Tewma 3.5. PazmHo-
JKeHue: decrnonoe
u onosoe (14)

Pa3sMHOXXeHNE KaK OTHO M3 CBOMCTB JKUBOTO.

Krnaccudukanus criocoboB pa3MHOKEHUSI,
HMX XapaKTEepPUCTUKA U OCOOCHHOCTH.
3HaueHNE Pa3IMUHBIX CIIOCOOOB
Pa3sMHOKCHHUS

OrnpenensitoT pa3MHOXKEHHE KaK CBOMCTBO
’KHBOTO, BBIJCIISIIOT CITOCOOBI Pa3MHOKESHUSI

M XapaKTePU3YIOT KaXKIAbI U3 HUX, BBISIBIISIFOT
OCOOEHHOCTH Y 3HA4YCHHE OEcCIIoJIoro |
[MOJIOBOT'O CITOCOOOB Pa3MHOKESHHUSI




Tema CopepkaHue Buabl aeatenbHOCTM yyalmxca
Tema 3.6. T"ameTsI Kak OCOOBIN THI KJIETOK. XapakTepus3yroT [10JIOBbIE KIJICTKH, BBISIBIISIS
OO0pa3zoBanue OCOOCHHOCTH UX CTPOCHHS U O0Opa30OBaHMSI. OCOOCHHOCTH UX CTPOCHUS, U MEH03 KakK CII0c0o0

ITOJIOBBIX KJICTOK.

Xapakrepuctuka (a3 Meiio3a 1 3TaroB

KJICTOYHOTI'O ACJICHM, OIITMChIBAOT MEHO03 1o

Meiio3 (19) raMeToreHesa. CTaJusiM, BBISIBIIFOT MECTO M€iio3a B IIpoliecce
3HaueHue Melo3a ramMeToreHesa
Tema 3.7. CyTb W  3Ha4YeHHE  OIUIOJOTBOPEHHSI. JlaroT orpenerieHre OTIJIOIOTBOPEHYS,
O1u1040TBOPEH Kiraccndukanmst croco0oB KJIacCU(UIUPYIOT )KUBOTHBIX TT0 crtocodam
ue (19) OIJIOAOTBOPEHHUSI. JBoitHOe OIUJIOAOTBOPEHUSI, OIHUCHIBAIOT IIPOLIECC
OIUIOJIOTBOPEHHE Yy MOKPBITOCEMEHHBIX JIBOWHOT'O OIUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHUM, BBIABISIOT OMOJIOTHYECKOe
3HAYEHHE OILUIOJOTBOPEHMUS
Tema 3.8. OHTOreHes3 Kak COBOKYITHOCTB MPOIIECCOB JlaroT onpeneseHne OHTOreHe3a, ONMpPeAesoT
NunuBunyansHo npeoOpa3zoBaHus OpraHu3Ma B Iporecce €ro d2Tanbl M  ONWCHIBAIOT  IIPOLIECCHI,

€ pa3BUTHE
opranu3moB (14)

MHIAMBHUYaIbHOTO Pa3BUTHS. DTaIlbl
OHTOI'€HE3a y MHOT'OKJICTOUHBIX YKUBOTHBIX
U pacTeHUM

OPOUCXOIAIIIME HA KAXKIAOM dTaIle

Tema 3.9.
Omnrorenes
qeroBeKa.
PenponykruBnoe
3n0poBbe (19)

OCOGEeHHOCTH OHTOIeHE3a YeJIOBeKa. DTaIlbl
MHIAMBHUYaJbHOIO Pa3BUTHS YEJIOBEKA U UX
XapakTepucTuka. PaKTopbl pUCKa,
BJIMSIIOIIME Ha 3/10POBbE YEJIOBEKA, KA4€CTBO
¥ 3(PHEKTUBHOCTh OHTOTCHETHUECKUX
MPOLIECCOB

XapaKkTepu3yloT OCOOCHHOCTH STAOB
OHTOI'GHE3a YeJIOBEKa, ONHUCHIBAIOT IIPOLIECCHI,
MPOUCXOJSAIINE Ha KAXKIOM 3Tane, BBISIBIISIOT
BJIMSTHUE HUKOTHHA, AJIKOTOJISI U
HapKOTHYECKHUX BEIIECTB Ha pa3BUTHE
JeJioBeKa
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Tema 3.10. OmpeneneHne reHeTUKN KaK HaYyKH, OrmpenensiioT TeHeTHKY KaK OJIMH U3 Pa3/IeIoB
TI'enernxa — HACJIEACTBEHHOCTH ¥ U3MEHYNBOCTH KaK OHOJIOTHH, BBISIBIISTIOT POJIb TEHETUKHU B
HayKa o OCHOBHBIX CBOMCTB >XMBOro. Paborsl MeHzenst | pasBUTHH OMOJIOTHH, XapaKTEPU3YIOT
3aKOHOMEPHOCTSI 110 BBISIBJICHUIO CTaTUCTHYECKUX HACJIEICTBEHHOCTH U U3MEHUYHNBOCTbH KaK

X 3aKOHOMEPHOCTEH HacJlel0BaHUsI IIPU3HAKOB. CBOICTBaA KHBOTO, BELSICHSIIOT pOoJIb MeHness B
HACJIEeJCTBEHHOCT I'n6Gpunonornyecknii MeTO ] BHISIBICHHUS Pa3BUTHUTECHETUKN

uu Hacle0BaHUs MPU3HAKOB. OOBEKTHI U

M3MEHYHBOCTH. METO/bI MCCIIE/IOBAHMUS, UCIIOJIb3yEeMbIe

I'. Mennens — Mennenem

OCHOBOIIOJIOKHH

K reHeTnku (19)

Tema 3.11. OmnpeneneHne MOHOTHOPUIHOTO XapakTepu3yroT OCOOCHHOCTH
3aKOHOMEPHOCTH ckpenuBanusi. CyTh IIEpBOrO U BTOPOI'O MOHOTHOPHIHOT'O CKPEIIMBAHUS, IIEPBBII 1
HaCJICIOBAHUS. 3aKOHOB MeHIeJIst M MX LIUTOJIOTHYECKHUE BTOPOM 3aKOHBI MeH1elIsl, 3aKOH YHCTOTHI
MounorubpuaHoe OCHOBBI raMeT, y4aTcs peliaTh 3aJadyd Ha IepBbId 1
CKpelIMBaHUE BTOpPOH 3aKOHBI MeHens

(1)

Tema 3.12. OrmnpeneneHne TUrHOPUIHOTO CKPEIIUBAHUS. XapakTepusyoT TpeTuil 3akoH MeHpaens, 1aroT
3aKOHOMEPHOCTH CyTb TpeTbero 3akoHa MeH/IelIs U ero OIIpe/IeJICHNE aHAJIM3UPYIOLIEr0 CKPEIMBaHUs
HaCJICIOBAHMUS. LIUTOJIOTUYECKUE OCHOBBI. AHaJIU3UPYIOIIee U OIIPEJICIISIIOT €ro 3Ha4eHHe, y4aTcsl pelarh
JurnopunHoe CKpeluBaHue 3aJ1a4y Ha JTUTHOPHUIHOE CKPEIMBaAHNUE
CKpellIMBaHuEe

(T9)

Tema 3.13. CoznaHue XpoOMOCOMHOI TEOpUH XapaKTepu3yIoT MOJ0KEHUS XPOMOCOMHON
XpomocomHas HacjeAcTBeHHOCTH. Pabotel MopraHa. TEOPHUH HACJIEJACTBEHHOCTH U y4daTcsi peuarh
TEOpUs OOBEKTBI 3a7a49d Ha CLCIUICHHOE HacIeJOBaHUE
HAaCJIEJCTBEHHO U METOABI €ro ucciegoBanuii. OCHOBHBIE

cru (1 9) TOJIOKEHUSI XpPOMOCOMHOM Teopuu

HaCJICIACTBCHHOCTHU




Tema

CopepkaHue

Buabl AeATeNbHOCTH yvalumXcs

Tema 3.14.
CoBpeMeHHBIC
[IPECTaBIICHUS
O reHe ¥ FTeHOME

(1)

Onpe/:[eﬂeHI/Ie I'€Ha 1 rcHOMa.
B3aPIMOIIeI>icTBPIH AJJICJIBHBIX WU HCAJIJICJIbHBIX
I'€HOB

HaIOT ONpPEACIICHUC ITOHATUA KT'CHOM,
3HAKOMSTCs C TUIIaMK B3aHMOI[efICTBPISI
I'€HOB B I'CHOTHIIC

Tema 3.15.
I'eneTuka moia
Q9

ITon xak OCOOEHHOCTH OpraHu3Ma,
ONPENeJISIONIasl €ro POJIb B Pa3MHOKCHHUH.
XpoMOCOMHOe olpeeeHue mosa. TUIb
XPOMOCOMHOTOONpeAeseH s moja. I1ooBbre
XPOMOCOMBI M ayTOCOMBI. CLIETUICHHOE C
[1OJIOM HacJe0BaHUE

JlaroT onpeneneHne 1oJia, 3HaKOMSTCSI C
XPOMOCOMHBIM OINpEIeJICHHEM 1014,
XapaKTePHU3yIOT ayTOCOMBI H I1OJIOBBIS
XPOMOCOMBI, T€TEPOTaMETHBIN U
rOMOTraMETHBIH I10JI, y4aTcsi pelaTh 3aa4yu Ha
CIICIIJICHHOE

C IIOJIOM HacJIe/IOBaHUE

Tewma 3.16. OrnpeneneHue U3MEHYUMBOCTH KaK OJTHOTO U3 JlaroT onpenesieHrue U3MEHUYUBOCTH,
M3MeH4YnBOCTb: cBoiicTB >xuBoro. Knaccudukanms KJ1acCUUIUPYIOT BUABI U3MEHYNBOCTH U
HaCJIECTBEHHAs u3MeHunBoCcTH. OcobeHHOCTH BBISIBJISIFOT UX OCOOEHHOCTHU

u HAaCJICJICTBCHHON U HEHACJICACTBCHHOM’

HEHAaCJIEICTBEHHA H3MEHYHMBOCTH

s (1)

Tema 3.17. 3HadYeHHEe I€HETUKU IJISI MSAULUHBL. 3HAKOMSITCSI C HACJICACTBCHHBIMU
T'enernka u Hacnencreennblie 60Jie3H1 deaoBeka. Mx 3a00JIEBAHUSIMU YEJIOBEKA U METOJAMH UX
370pOBbE OPUYHUHBI, MEXaHU3M U NPO(PUIAKTUKA podUIaKTUKH

yenoseka (14)

Tema 3.18.
Cenexiusi:

OmnpeneneHue CeIeKIUU U €€ 3HaUCHUE
B XO35TMCTBEHHOM AESITCIIBHOCTH YeJIOBEKa.

OrnpenensiioT CeNeKIUI0 KaK HayKy, BBISIBIISIIOT
€€ 3HA4YCHHE TS UYeJIOBEKA, JAIOT ONpPEAeIICHUs




LS

OCHOBHBIC METO/IbI
U JOCTHUIKCHMU S

(1)

MeTo/bl CeJICKIIMH U UX XapaKTePUCTHKA.
Cenekuusi paCTeHH, )KUBOTHBIX U
MHKPOOPraHU3MOB U €€ OCOOCHHOCTH

copTra, HOpOoAbI U LITaMMa, 3HAKOMSITCS
C LEHTPaMHU NPOUCXOXKJICHUS KYJIbTYPHBIX
pactenuii u posnsto H. M. BaBuiioBa B pazButuu
TE€HETHUKH U CEJIEKLIMH, OIIMCHIBAIOT OCHOBHBIE
METO/IbI CEJICKIIUU

Tema 3.109. buorexHosorusi, ee MeToAbl, HaIpaBJIeHUs U JlaroT ornpejienieHre OUOTEXHOJIOTHH,
BuorexHonorus: JOCTHIKEHUSI. DTUyeckue acCIieKThl | 3HAKOMSITCSI C €€ pa3jiejlaMd U OCHOBHBIMH
JOCTHIKEHHUST 1 OHOTEXHOJIOTHH HaMpaBJICHUSIMH €€ Pa3BUTHSI, a TAKKE C
MEePCIEeKTUBEI STUYECKUMU aCIIEKTaMH Pa3BUTHS
pazsutus (1 1) OHOTEXHOJIOTUH

11 KJNIACC

Pazpen 1. Bup (21 u)

Tema 1.1.
PazBurue
OuoJioruu B
AO0JIapBUHOBCKUN
nepuoxn. PaGora
K. JTuunes (1 1)

Hcropus pa3zBuTHsi OMOJIOTHH B 10JIaPBUHOB-
ckuil nepuon. McTopust 3BOIIOLIMOHHBIX UJEH.
PaGots! K. JInHHes 110 cucTeMaTHKE U UX
3HaueHne. CucremMarrka Kak Hayka.
CucreMaTu4eCcKUEe KaTeropuu

OneHnBaloT BKJIAJ PA3JIMYHBIX YYEHBIX
B pa3BUTHE OMOJIOTHH, OIIPEIEIISIIOT POJIb
JIuHHEsT B pa3BUTHUU CUCTEMATHKH, OOBSICHSIOT

MIPUHILIUITBI OuHapHOH HOMEHKJIaTypBbl,
OIPEAEIISIIOT MOHSTHE «IBOIOIIMOHHOE
yUeHHUe»

Tema 1.2.
DBOIIOLIMOHHAS
Teopus JK. b.
Jlamapka (1)

Teopus Jlamapka. Ee 3HaueHue 1 OCHOBHBIE
OJIOKEHUS

XapakTepusyloT coJlepKaHue U 3HAaYeHUE
3BOJIIOLIMOHHOH Teopun Jlamapka

Tewma 1.3. IIpen-
MOCBHUIKH
BO3HHKHOBCHUS
YUYCHHUS

IIpennoceiku Teopun »Bomonun Y. lapsuna.

Bxnang npencraButeneii eCTeCTBEHHO-
HaYYHBIX U 9KOHOMHUYECKUX JUCITUTIIINH

O11eHNBAIOT €CTECTBEHHO-HAYYHbBIE U
COIUATbHO-?KOHOMHYECKHUE MPEATOCHIIIKN
BO3HUKHOBEHUs Teopuu JlapBuHa u
XapaKTEepHU3yIOT




Tema CopepkaHue Buabl aeatenbHOCTM yyalmxca
Y. JlapBuHa B pa3BHUTHE ABOJIIOIMOHHBIX uaeH JlapBruHa. BKJIQJ] OTJEJIBHBIX IIPEIIISCTBEHHUKOB
(19 ITyremecrBue {apBuna Ha Kopabire «Burin» JlapBuHa B pa3BUTHE dBOIIOMOHHBIX HASH
W €ro Hay4YHbIe pe3ysIbTaThl. Yuenue JlapBuHa
00 NCKYCCTBEHHOM OTOOpE
Tema 1.4. OCHOBHBIE MOJIOKEHUS TEOPHUH IBOJIOLIUUA XapaKkTepu3yroT COJIepKaHUE PBOJIOLMOHHON
OBOIIOLIMOHHAS JapBuna. Yuenwne /lapBuHa 00 Teopuu JlapBuHa, CpaBHHUBAIOT
Teopus Y. H3MEHYMBOCTH, MPEAITOCHUIKaX, MEXaHH3MaxX HEOIIPEICIICHHYIO U ONPEJICIICHHY IO
JlapBuHa M pe3ynbTaTax dBOJIIONWH. 3HAYSHUE TEOPHUH W3MEHYHBOCTH, €CTECTBEHHBIN 1
(19 JlapBHHAaB CO3JaHUM COBPEMEHHOM HWCKYCCTBEHHBIH O0TOOp, GOpMBI 6OpHOEI 3a
€CTECTBEHHO -HAay4YHOH KapTUHBI MUPa CylLeCTBOBaHHE
Tema 1.5. Bun: Omnpenenenyue BUJa U KpUTEPUEB BUIA. OnpenensitoT NOHITHE «BUI» U XapaKTEPU3YIOT
KpUTEpHUHU U Knaccudukanus kpurtepues BUaa U UX KPUTEPUH BU/IA, OITUCHIBAIOT 0coOeii Buaa 1o
crpykrypa (19) cozepKkaHue Ppa3InYIHbIM KPUTEPHUSIM
Tema 1.6. Omnpenenenue nomnynsauuu. CTpykrypa OnpenensitoT MOHATUE ITOIYJISLUSDY U
TTonynsims kak nonyJsiuu. YucIeHHOCTh TOIYJISIUN BBISICHSIIOT, YTO TAKOE CTPYKTYpa IOITYJISIIUH,
CTPYKTYHast u GaKTOPHI, €€ ONpeICIITIONINe OIKMCHIBAIOT ITOMYJISILIUIO 110 TOKA3aTEIsIM,
enuauna suaa(l g) XapaKTEePHU3YIOIIMM €€ YUCICHHOCTh
Tema 1.7. DBOJIFOIIMOHHBIE TTPOIECCHI, TPOTEKAIOIIHE OnpenensitoT NOHSITHS «AJIEMEHTapHasl €ANHULIA
TTomynsinust Kak B IOIYJISALIUA 3BOJIIOLIMNY, «AJIEMEHTAPHOE DBOIIOIIMOHHOE
eIMHULIA SIBJICHUE», «MAaTEPHAJI SBOJIIOLIUNY; OIUCHIBAIOT

spostronwu (1 1)

MO JISIUIO IO KPUTEPHUSIM, COOTBETCTBYIOIIUM
MTOHATHIO «2JIEMEHTAPHAsI €IUHUIIA SBOITIOIINI»
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Tema 1.8. daxkro-
PBI DBOJIFOIIAHN

(1)

Omnpenenerune HakTOPOB IBOJIFOIUUA U UX
nepedeHb (MyTallMOHHBIN TPOIECC, U3OJISIIIUS,
MHOIYJISIIIUOHHBIE BOJIHBI, €CTECTBEHHbII
ot6op, npetid renoB). CHHTETHYECKAS TSOPHUS
SBOJIFOLIMHU M €€ OCHOBHOE COJICPIKAHUE

OnpenensitoT MOHATHE «(PAKTOPHI IBOJFOIIAN,
XapaKTEePU3YIOT OTJICIbHBIC (aKTOPBI
SBOJIIOIHH B COOTBETCTBHH C
MpPeACTaBICHUSIMA CUHTETHYECKON TEOpUH
9BOJIIOLIUH, TPOBOJSIT CPABHUTEJILHBIN aHAIU3
(akTOpPOB IBOJIFOIMH B Teopusx Jlamapka,
JlapBuHa U CUHTETHYE- CKOW TEOpUU
3BOJTIOITHUHA

Tewma 1.9.
EcrectrBenHbIit
oTOOp — rIIaBHAs
JIBHOKYIIAsI CHJIa
sposronuu (1 9)

Onpe/:[eneHI/Ie CCTCCTBCHHOTI'O 0T60pa, €ro
(1)0pMBI U UX XapaKTCpPUCTHKaA. Hpe}ll’[OCBIJTKI/I
CCTCCTBCHHOI'O 0T60pa

OrpeessiIoT MOHSITHE «ECTECTBEHHBIH 0TOO0DY,
BBIICIISTIOT (POPMBI €CTECTBEHHOTO 0TOOpa U
JTaIOT UX XapaKTEePUCTHUKY, XapaKTEePU3YIOT
OopBOYy 3a CyIIEeCTBOBaHHUE KaK MPEINOCHUIKY
€CTeCTBEHHOTr 0 oTOOpa

Tema 1.10. Ompenenenue ananrtanuu. Kitaccudukarus OnpenensitoT NOHATHE «adanTalus,
Apnanranus ananTauui u ux XapaKTEepHUCTHKA. 3HAKOMATCS C KiaccuUKalueld agantanui,
opraHusma K OTHOCHUTEJIbHBII XapakTep ajanTalnuu XapaKTEepU3yIOT Pa3JIMYHbIC aJalTallMi C TOYKH
YCIIOBUSIM 3pEeHHUsI UX OTHOCUTEJIBHOH 11e]1ecO00pa3HOCTH,
00uTaHMUs Kak IIPUBOSAT IIPUMEPBI PA3JIMYHBIX aJanTanui
pe3yibTar

nercTBus

€CTECTBEHHOI'O

or6opa (1 u)

Tema 1.11. Crioco6bl 1 MEXaHU3MbI BU1000Pa30BaHHUS OrnpenensiioT MOHSITHE «BHI000pa30BaHUEe,
Bumoobpa3zoBanue 3HAKOMSITCsI ¢ popMaMH, CIIocobamMu U

Kak pe3yJIbTar
sposronuu (1 )

MEeXaHu3MaMH BHI000pa30BaHUs, AAIOT
XapakTepUCTUKY (HOPM U clTocOO0B
BHU1000pa30BaHUS

Tema 1.12.
CoxpaHeHue

Ompenenenne OnopasHooOpasus U €ro
3HAYCHHE JIJIsI YCTOMYHUBOTO Pa3BUTHs OHO-

3HAKOMSITCSI C HAIIPaBJICHUSMHU SBOJIOIUH
U JAI0T UX XapaKTEPUCTHUKY, OMPEACISIOT




Tema CopepkaHue Buabl aeatenbHOCTM yyalmxca
MHOT000pa3ust cepbl. HanpaBiieHUST Y ITyTH DBOJFOIMOHHOTO | HEOOXOIMMOCTh COXPaHCHHUS
BHUJ0B KaK OCHOBa Impouecca 6I/IOpa3HOO6paSI/I$I
YCTOMYUBOTO
pa3Butus

6uocdeps (1 u)

Tema 1.13. Knaccudukanmsi, xapakTepruCTHKA U TTOBTOPSIIOT HOHSITUS «IBOJIFOLIUSD,
JokazaTenbcTBa MPUMEPHI JJOKA3aTEIbCTB YBOJIIOIIMOHHOTO «pe3yJIbTaT IBOJIOIUNY, KIACCUPULIHPYIOT
SBOJIFOIIUM nporecca JI0Ka3aTeJIbCTBA 3BOJIOIMOHHOIO IIpoliecca,
OpraHUYECKOro XapaKTEepHU3YIOT Pa3JIMYHbIE JOKA3aTeIbCTBA
mupa (149) U IIPUBOJST NIPUMEPHI T0KA3aTEIILCTB

Tema 1.14. Pa3zButHe nmpeacTaBiICHUI O TPOUCXOKICHUU 3HaKOMSITCS C CYLISCTBYIOIIMMHU B3TJIAIaMH Ha
PasBurue JKM3HH. ['MIIOTE3BI O MPOUCXOXKIACHUM JKU3HU. | MPOUCXOXKIACHUE YKU3HH, OIBITAMHU,
OpeCcTaBlIeHU 0 OmneiTel Penu, Cnanannanu u [lactepa JIOKa3bIBAIOIIMMHU HEBO3MOYKHOCTH adHOreHe3a B
MPOHUCXOKISHUHU COBPEMEHHBIX YCIIOBHSX

JKU3HU Ha 3emiie

(19)

Tema 1.15. | CoBpemeHHbIE IPEACTaBICHUS O 3HAKOMSITCSI C COBPEMEHHBIMH B3IJIsIaMU Ha
CoBpeMeHHbIE OPOUCXOXACHUH XKU3HU. Teopust Onapuna— OPOUCXOXKICHUE KU3HU, XaPAKTEPUZYIOT
npencraBiieHusT O | XoJygehHa. 3TaITbl OMOXUMHUYSCKOUN IBOJIOIUU U PaHHEH
BO3HUKHOBEHHU YcnoxkHeHne OpraHu3MoB B IIpoliecce OHOJIOrMYECK O BOJIIOIINH

JKU3HHU SBOJIFOLIMHU

(=)

Tema 1.16. Ilepuonuzanus 3BoIOINHA. XapaKTEPUCTHKA 3HAKOMSTCSI C TEOXPOHOJIOTUYECKON IIKAIOH,

PasBurue >xu3Hu

OPraHNYECKOTO MUPA B PA3JINYHBIC SPbI

S0HAMH, 3PaMHU U NIEPHOIAMHU, XapaAKTECPU3YIOT
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Ha 3emute (2 1)

U II€PpUOdbI

OpFaHI/ILIeCKI/Iﬁ MUP B pa3JIMIHbIC 5PbI U
IIepUOaHbI. BBISIBISIOT OCHOBHEBIE apOMOp(l)O3I>I

Tema 1.17.
I'mmoTe3sr
MPOUCXOKIACHUS
genoBeka (149)

CyH_IeCTByIOH_II/Ie THUITIOTE3bI IPOUCXOKACHUS
YHCJIOBCKa

Onpe;:[ensnoT TIOHATUC KAHTPOIIOI'CHE3»
1 3HAKOMSTCA C CYIIECTBYOIIMMU T'UITOTE3aMU
IIPOUCXOKIACHUA YCJIOBEKaA

Tema 1.18.
TTonosxenue
qeJIoBEKa B
crucTemMe
>KHBOTHOTO MHUpa

(19

TTonos)xkeHue yeaoBeKa B CUCTEME
opraHndeckoro mupa. [Ipu3Hakm desoBeka
KaK TPeJICTaBUTEIIsI Pa3JIMIHBIX
CHUCTEMaTHIECKHX KaTeTrOpHi.
OTnuuuTeabHbIe 0COOEHHOCTHU BUAa UetoBek
pa3yMHBIN

XapaKTepU3yrT MECTO YEJIOBEKa B )KUBOU
NPUPOAE, BBISIBIISIIOT YEPTHI CXOACTBA C
NPEJICTAaBUTEIISIMU IPYTUX TAKCOHOB, a
TaK>K€ OTJIMYUTEIIbHBIC OCOOCHHOCTH
4yeJIoBeKa

Tema 1.19.
DBOJIFOIHST
genoseka (1 a)

Craguu 1 3Tarbl YBOJIIOIIMY YEeJIOBEKA U UX
XapaKTEepUCTHUKaA. CDaI(TOpI)I AHTPOIIOreHE3a

OnuChHIBalOT CTaANH YBOJIIOLMHU YEI0BEKa
U XapaKTEepU3yIOT 3TaIlbl aHTPOIOIeHe3a.
Bb1ACIAIOT U XapaKTepu3yroT GaKTopbl
aHTponoreHesa

Tema 1.20.
YenoBeueckue
pacsl (1 9)

Omnpenenenue pac. Ilpoucxosxaenue pac.
Xapakrepuctuka Oonbinnx pac. Bumosoe
€JIMHCTBO YeJI0BEYECTBA

3HAKOMSITCSI C MEXaHU3MOM pacooOpa3oBaHUs
U €IMHCTBOM MPOUCXOXKACHUS pac U Ha 3TOU
OCHOBE JI€JIAaI0OT BBIBOJI O BUIOBOM €IMHCTBE
YeJIOBEUECTBA U IIPHUCIIOCOOUTEIIHHOM 3HAUYCHUH
PacoBBIX MPU3HAKOB

Paspen 2. dkocucrema

(12 v)

Tema 2.1.
Opranusm u
cpena.

Dkonorus Kak Hayka. [Ipenmer u 3amaun
sKoJsioruu. OmnpeneneHne dKOJIO0rHIeCKUX

OnpeaessifoT NOHATHSL «IKOCHCTEMa,
«Kkomorudeckuii pakropy». Knaccudurnupyror
u




Tema

CogepaHue

Buabl AeATeNbHOCTH yvalumXcs

DKOJIOTUYECCKHE
akropsr (19)

dakTopoB u ux Kiraccudukanusi. OCHOBHBIC
3aKOHOMEPHOCTH BIIMSIHHS SKOJIOTHYSCKHUX
¢daKTOpPOB HA OPTAaHNU3M

XapaKTEePU3YIOT PKOJIOTNYEeCKHUe (paKTOPHI.
3HAKOMSITCS C MIOHSATUSIMH «ITPEISITBI
BBIHOCJIMBOCTH», «30Ha ONTUMYMa,
«OTpaHUYNBAIONINH (haKTOP»

Tema 2.2.
AbOuoTnueckue
(akTOpBI Cpebr

(1)

3HayeHNe aONOTHYECKUX (PaKTOPOB IS
opranusma. [IpucrocoOneHust opranusma
K pa3JInYHbIM a0HOTHYECKUM (aKTopam

BBIICISIOT U XapaKTePU3YIOT a0HOTHYSCKUE
(hakTOpBI, ONPEACISIOT aAanTalii Pa3InYHbIX
OpraHM3MOB K a0HOTHYECKUM (hakTopam
Cpelibl, IPUBOIAT HPUMEPbI a1anTalui K
WHTCHCUBHOCTH JICHCTBHUSI Pa3IUYHbBIX
abuornyeckux (GaKTOpoOB

Tema 2.3.
buoruueckue
(akTopsl Ccpenbl

(1w

Knaccudukanusi MeXBHUIOBBIX OTHOLICHHUIA.
3HayeHHEe OUOTHYCCKUX (PaKTOPOB IS
opranu3Ma. IlpucrocobiieHusT OpraHn3MoB
K pa3jIu4HbIM OMOTHYSCKUM (aKTopam

3HAKOMSITCSI C MHOTOOOpa3ueM ME>KBUIOBBIX
OTHOUICHUH B IPUPOJIC, XapaKTEPU3YIOT
ME)KBHUJIOBbIE OTHOIIICHHS U IPUBOIST
MIPUMEPBI Pa3JIUYHBIX MEKBUIOBBIX
OTHOIICHU M

Tema 2.4.

CrpykTypa
skocucreM (1 )

Bupnosast u npocTpaHCTBEHHAsI CTPYKTYPHI
3KOCHUCTEMBI. POJIb OTAEIBHBIX KOMIIOHEHTOB
3KOCHUCTEMBI

XapakTepus3yrT CTPYKTYPY KOCUCTEMBI U
OIPENEeIISIIOT (PYHKIIMOHAIBHYIO POJIb KaXKI0TO
KOMITOHEHTA

Tema 2.5.
ITumieBbie CBsI3U.
Kpyrosopot
BEIIECTB U IIOTOK

IIumessie cBsI3U, KPYTOBOPOT BEIIIECTB
U MpEeBpaIeHNue YHEPTUH B SKOCHUCTEMaX.
DKOJIOTHYECKUE TUPAMUIBI

OrnpenensitoT NOHSITUST «ITUIIEBas LETbY,
«IUIIEBAs CETh» U «TPOPHUYECKUN YPOBEHbBY,
MIPUBOAST MPUMEPHI OPTraHU3MOB,
pAacToJIOKEHHBIX Ha Pa3HBIX TPOPUISCKUX
YPOBHSIX,




€9

SHEPTrUU
B DKOCHCTEMaX
(1 9)

KIIACCU(UITUPYIOT U XapaKTCPUIYIOT MUIICBHIC
nenu, GopMyIIMPYIOT HNPABHUIIO DKOJIOTHYECKOMN
OUPaAMUIBI

Tema 2.6.
Ipuunnb!
YCTOMUYMBOCTUH
CMEHBI DKOCUCTEM

(1w

HpI/I‘{I/IHLI yCTOﬁ‘IHBOCTH Hn CMCHBI DKOCUCTEM

OHpeI[eJISIIOT IIOHATUC «CYKIIECCUI»,
BBEICHAIOT IIPUYKUHBI U O6H_[I/Ie 3aKOHOMEPHOCTHU
CMCHBIDKOCHUCTEM

Tema 2.7. BnusiHue — 4enoBeka  Ha  OKOCHCTEMBI. 3HAKOMSITCSI C DKOJOTHYCCKUMH HapyIICHHSI-
Brusinue ATpOIICHO3bI — HWCKYCCTBEHHBIC | MH, XapaKTePHU3YIOT arporeHO3bl u
4JeroBeKa Ha coo0IIeCTBa, co3l1aBacMble U | OCOOEHHOCTH MX CYIIECTBOBAHHUS

9KOCHCTEMBI MOIeP>KUBASMBIC YEJIIOBEKOM

(1)

Tema 2.8. Onpenenenre 6nocdepsl U ee TPaHUIIBL. OnpenesnsitoT noHsATHe «Onocdepa, BEIICHSIOT
Buocdepa — CocraB u cTpyKTypa Onocdepsl. YueHnue COCTaB, CTPYKTYPY U I'paHHUIIbI OnoCcdepsl,
riao0abHast B. U. Bepuaznckoro o ouocdepe a TaK)Ke 3aKOHOMEPHOCTH paclpe/IeIeHUs
3KOCHCTEMA ’KMBOTO BellleCcTBa B Onocdepe

(1)

Tema 2.9. Ponp
JKUBBIX
OpraHu3MOB B
ouocdepe (19)

Ponb xuBbIX Opranu3mMoB B 6uocdepe.
Bbuomacca 3emiu 1 3aKOHOMEPHOCTH €€
pacnpenenenus Ha nanere. Kpyrosopor
BellecTB B Onocdepe. DBomorust Onocdepbr
M ee npeBpallieHre B Hoochepy

XapakTepu3yroT POJIb KUBOTO BEIIECTBA

B 6uocdepe, 3HAKOMSTCSI C KPYyTOBOPOTOM
pa3IMYHBIX BELIECTB B Onocdepe, OnpeaessitoT
MOHSITHE «HOOChepar»

Tema 2.10.
Bruocdepa n
gesosek (1 9)

Bmmstnue yenoBeka Ha 6uocdepy.
ITocnencTBust AEATENHHOCTH YSIIOBEKA IS
OKpY’Karolel cpeabl

XapaKkTepu3yIoT BIMSHHAE YEIIOBEKa Ha
ouocdepy, IPUBOIAT MPUMEPHI IIPSIMOTO 1
KOCBEHHOT'O BJIMSHUS YeJoBeKa Ha Ouocdepy




Tema CopepkaHue Buabl aeatenbHOCTM yyalmxca
Tema 2.11. I'nmoGanbHBIC 2KOTOrHYSCKUE TTPOOIEMBI U UX 3HAKOMSITCSI C OCHOBHBIMH JKOJIOTHYCCKUMH
OcHOBHEBIE npuduHEL [IpaBuia MMOBEICHUS B IPUPOITHON npoodJieMaMu, CTOSIIIIUMH TIEpe]] YeI0BEYECCTBOM
IKOJIOTHICCKHUE cperne
pOOJIEMBI
COBPEMEHHOCTH
(19)
Tema 2.12. ITytu ITyTn pemeHust 3KOJIOTHYSCKUX TTPOOIIEM. OrnpenensitoT NOHSTHE «yCTONYNBOE pa3BUTHE,
Pemenust OxpaHa IpUPOIBI U palOHAIBHOE HaMe4aroT BO3MOYKHBIE ITyTH PEIICHUS
3KOJIOTHUYSCKUX HCMOJIb30BaHUE
npobieM MIPUPOIHBIX PECYPCOB 9KOJIOTHYECKHX MTpobiieM

(19)
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