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1. [InanupyeMble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NMpeIMeTa.

BbinycKHUK HA yriiy0JIeHHOM YPOBHE HAYYUTCS:

OIICHUBATH POJIb OMOJOTUYECKUX OTKPBITHI U COBPEMEHHBIX UCCIEAOBAaHUMN B pa3BUTUU HAYKU U
B [IPAKTUYECKOU JIEATEIbHOCTH JIFOJCH;

OIICHUBATh POJb OWOJOTMM B (OPMUPOBAHWM COBPEMEHHOW HAYYHOW KapTUHBI MUPA,
MIPOTHO3UPOBATH MEPCIEKTUBBI PA3BUTUS OHMOJIOTUY;

YCTaHaBIUBATh U XapaKTEPU30BaTh CBA3b OCHOBOIOJIArAIONINX OMOJIOTMYECKUX TTOHATUH (KJIETKa,
OpraHu3M, BHJl, SKOCHUCTeMa, Ouocdepa) ¢ OCHOBOMOJATAIOIIUMHU TOHSATUSIMHU JIPYTHX
€CTECTBEHHBIX HaYK;

000OCHOBBIBAaTh CHUCTEMY B3IJISIOB HA JKMBYIO MPUPOIY M MECTO B HEH YeloBeKa, MPUMEHSS
OMOJIOTMYECKUE TEOPHH, YUYCHHs, 3aKOHBI, 3aKOHOMEPHOCTH, TIOHMMAaTh TpaHUIBl MX
MIPUMEHUMOCTH;

MPOBOJIUTh y4EOHO-UCCIIEOBATEIBCKYIO JIESITEIBHOCTh O OWOJIOTUU: BBIABUTATH THUIOTE3HI,
IUTAaHUPOBATh PaboOTy, OTOUPATh U MpPeoOpa30oBBIBATh HEOOXOAUMYIO MH(OPMAIIUIO, TPOBOAUTH
AKCIIEPUMEHTBI, MHTEPIPETUPOBATH PE3YJbTAThI, J€JIaTh BBIBOJABI HAa OCHOBE IOJYYEHHBIX
pe3yJIbTaTOB;

BBISIBJIATH U 0OOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH OpraHU3aINM KU3HU;
YCTaHABIMBATh CBSI3b CTPOEHUS U (PYHKIIUN OCHOBHBIX OMOJOTHUECKUX MAKPOMOJIEKYT, UX POJIb
B IIpOlIeccaxX KJIETOYHOTO0 METab0In3Ma;

pemiate 3a1a4u Ha omnpeneieHue mnocienoBaTenbHocTH HykineotunoB JIHK m uPHK (MPHK),
antukosioHoB TPHK, mocnenoBaTenbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oeka, TpUMEHsIS 3HAaHUS O
peaKuuaX MAaTPUYHOIO CUHTE3a, TEHETUYECKOM KOJI€, TPUHIIMIE KOMIUIEMEHTAPHOCTH;

JienaTh BBIBOABI 00 M3MEHEHUAX, KOTOPbIe MPOU30HIYT B Mpolleccax MaTPUYHOTO CHHTE3a B
clly4yae U3MEHEHHS NoclieJoBaTeNbHOCTH HyKJIeoTu 0B JTHK;

cpaBHUBATh (a3bl JEJCHUST KJIETKHU; PEeIIaTh 3aJa4dl Ha OMpENEJICHUE U CPAaBHEHHE KOJIMYECTBA
reHeruueckoro marepuana (xpomocom u JIHK) B kieTkaX MHOTOKJIETOYHBIX OPraHU3MOB B
pa3HbIX ¢dazax KIETOYHOTO IIHKJIA;

BBIABJISITH CYLIECTBEHHBIE NPU3HAKH CTPOEHHS KIETOK OpPraHM3MOB pPa3HBIX LAPCTB JKUBOU
MIPUPOJIBI, YCTAaHABINBATH B3aUMOCBS3b CTPOCHHS M (YHKITMN YacTel M OPraHOUI0B KIICTKH;
000CHOBBIBATh B3aMMOCBSI3b ITACTHYECKOTO U SHEPTeTUIECKOT0 OOMEHOB; CPABHUBATH IIPOIECCHI
MJIACTHYECKOTO ¥ IHEPTETUIECKOTO OOMEHOB, MPOUCXOIANINX B KIETKAX KUBBIX OPTaHU3MOB;
ONPEAENATh KOJMYECTBO XPOMOCOM B KJIETKaX PACTEHUN OCHOBHBIX OTJEJIOB Ha PAa3HbIX dTanax
KU3HEHHOTO IUKIIA;

peliaTh TeHEeTHYEeCKHe 3a/adydl Ha AWTMOPUIHOE CKpEllMBaHWE, CIEIJICHHOe (B TOM YHCIIE
CIEIUIEHHOE C TOJOM) HAacjeJ0BaHUE, aHAJIM3UPYIOLIEe CKpEUIMBAaHUE, MPUMEHSSI 3aKOHbI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTH CLEIUICHHOTO HACJIEA0BaHUS;

pacKpbIBaTh MPUYMHBI HACJIEICTBEHHBIX 3a00JICBaHUM, apryMEHTHPOBATh HEOOXOIUMOCTH MEp
peIynpexIeHUs TaKuX 3a00IeBaHMIA;

CPaBHHMBATh pa3HbIE CIIOCOOBI Pa3MHOKEHHUS OPraHU3MOB;

XapaKTEPU30BaTh OCHOBHBIE ATAIlbl OHTOT€HE3A OPraHU3MOB;

BBISBJISITH TPUYUHBI M CYIIECTBEHHbIE NPHU3HAKW MOAM(PHUKAIMOHHON U MYTallMOHHOU
W3MEHYUBOCTH; 00OOCHOBBIBATH POJIh H3MEHYMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;



000CHOBBIBaTh 3HAYEHHE PA3HBIX METOJOB CEJIEKIUU B CO3JAHMHU COPTOB PACTEHUH, MOPOJ
YKUBOTHBIX U IIITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBaTh NMPUYMHBI U3MEHSIEMOCTH M MHOT000pa3usi BUIOB, MPUMEHSAS CHHTETHUYECKYIO
TEOPUIO IBOJIIOLINY;

XapaKTepU30BaTh MOMYJIALUIO KaK €IMHUILY SBOJIIOIINH, BUJ KAK CUCTEMATUYECKYIO KaTETOPUIO U
KaK pe3yJIbTaT 3BOJIOLUY;

YCTaHABIIMBATh CBSA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBIL;

COCTAaBJISITh CXEMBI IEPEHOCA BEIIECTB U IHEPTUU B IKOCUCTEME (CETH MUTaHUS ), IPOTHO3UPOBATH
UX U3MEHEHHUS B 3aBUCUMOCTH OT U3MEHEHUs (DaKTOPOB CPE/IbL;

apryMEHTHPOBATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K IKOJIOTMYECKUM MpodiieMaM u
MOBEJICHUIO B IPUPOIAHOM CpEIE;

000CHOBBIBATh HEOOXOJMMOCTh YCTOMYMBOTO PA3BUTHUS KaK YCIIOBHUS COXpaHEHUs Onochepsr;
OLICHUBATh MPAKTHYECKOE U ITHYECKOE 3HAYEHUE COBPEMEHHBIX HCCIIEJJOBaHMM B OHOJIOTHH,
MEIUIIMHE, YKOJIOTUH, OMOTEXHOJIOTHH; OOOCHOBBIBATH COOCTBEHHYIO OLICHKY)

BBISIBJISITH B TEKCTE OMOJIOTHYECKOTO COJIEP>KaHuUs MPOOIEMY M apryMEHTHPOBAHHO €€ OOBSICHSTH;
MPEJICTABISITh OMOJIOTHYECKYI0 HH(POpPMAIMI0 B BHUAC TEKCTa, TAONMIBI, CXEMBI, Tpaduka,
quarpaMmbl U JIelaTh BBIBOABI HAa OCHOBAHMUU IMPEACTABICHHBIX HAHHBIX; MPeoOpa3oBbIBATH
rpaduk, TabHIly, TUarpaMMy, CXeMy B TEKCT OMOJIOTHYECKOTO COICPKAHUSI.

BbInycKHUK Ha YIJ1y0JeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

OP2aHU306bI6AMb U NPOBOOUMb UHOUBUOVATILHYIO UCCIE008AMENbCKYI0  OesIMENbHOCHb  NO
ouonoeuu (uru  pazpabameieamv  UHOUGUOYAIbHLIL — NPOEKM):  GblOGUSAMb  SUNOME3bI,
NIAHUPOBaAms pabomy, omoupams u npeodpas06vl8ams HeOOX0OUMYIO UHGDOPMAYUIO, NPOBOOUNb
9KCHEePUMEHMbl, UHMEPRPEMUpPO8ams pe3yibmamvl, 0e1amv 8bl800bl HA OCHO8E NOJYYEHHbIX
Pe3yIbmamos, npedCcmasiams NPOOYKm C80UX UCCIe008aAHULL,

NPOCHO3UPOBAMb NOCIEOCMBUS COOCMBEHHBIX UCCIE008AHUL C YYEMOM DMUYECKUX HOPM U
9KONI02UYECKUX MPeOOBAHULL

8b10€IAMb CYUecmeeHHble 0COOEHHOCMU HCUSHEHHBIX YUKTI08 npedcmagumeriell pazHbix omoenos
PACMEHUIl U MUNOS JHCUBOMHBIX, U300PANCAMb YUKIbL PA3GUMUSL 8 BUOE CXEM,

AHATUBUPOBATNL U UCHOIL3068AMDb 8 PEUeHUU YHeOHbIX U UCCTe008AMENbCKUX 3a0aU UHGOPMAYUIO
0 COBPEMEHHBIX UCCIEO08AHUSX 8 ODUONIO2UU, MEOUYUHE U IKOJIOSUU;

apeymMeHmupo8ams HeoOX00UMOCMb CUHME3A eCMeCMEEeHHO-HAYYHO20 U COYUOSYMAHUMAPHOZO0
3HAHUSL 8 INOXY UHPOPMAYUOHHOU YUBUTUZAYUU,

MOOenUupo8ams UsMeHeHue IKOCUCTEM NOO GIUAHUEM PA3TUUHBIX 2PYRN (DAKMOPO8 OKpYHcarowel
cpeovl;

8bIABNIAMb 8 Npoyecce UCCIe008aMeNbCKoll 0esimenlbHOCMU NOCIeOCMBUsS AHMPONO2EHHO20
6030elicmeuss  Ha  IKOCUCEMbl  C80€20  pecuoHd, Npeoadazams  CHOCOObl  CHUNCEHUs
AHMPONO2EHHO20 8030€lCBUSL HA IKOCUCTNEMbL,

UCNONb308aMb NPUOOPEMEHHbIe KOMNeMEeHYUU 8 NPAKMUYECKOl 0esmelbHOCMU U NO8CEOHEeBHOU
JHCU3HU OISl NPUOOPEemeHUss ONbima OessmelbHOCMU, npedulecmayowell npoghecCuoHalbHOl, 8
0CHOBe KOMOPOIUL 1edcum OUONI02Usl KaK Y4eOHblll npeomen.

2. Conep:xaHue y4eOHOT0 MpeaMeTa.

B cucreme ectecTBeHHO-HAy4yHOrO OOpa30BaHMsI OWOJIOTHS KaK Y4eOHBI MpeaMer
3aHMMaeT BaXHOE MeCTO B (OpPMHpPOBAHMHM: HAYYHOM KapTHHBI MUPA; (DYHKIIMOHAIBHOMN
TPaMOTHOCTH, HEOOXOAUMOH JIJIsl TOBCEAHEBHOW KU3HU; HABBIKOB 3/I0POBOTO M 0€30MaCHOTO IS
YeloBeKa M OKpYXKaromield cpeasl oOpa3a KH3HH; KOJOTHMYECKOTO CO3HAHMS, IIEHHOCTHOTO
OTHOIIEHHUSI K JKMBOH TPUPOAE U 4YENOBEKY; COOCTBEHHOH MO3MLIUHM IO OTHOLICHHIO K
Ouosiornueckoil WHMOpPMAIUHU, TOTYy4aeMOM W3 pPa3HbIX HCTOYHUKOB. M3ydeHue Owmonoruu
co3maeT ycnoBHs g (OPMHUPOBAHHMS y OOYYAIOUIMXCS HHTEUIEKTYalIbHbBIX, TPAXKTAHCKUX,
KOMMYHHKAIIHOHHBIX U HH()OPMAITMOHHBIX KOMIIETCHITHH.



OcBoeHue mporpaMmbl MO OWOJIOTHH OOECIEYMBAET OBJIAJICHUE OCHOBAMH YYE€OHO-
HCCHeI[OBaTeHBCKOﬁ ACATCIIBHOCTH, HAYYHBIMU MCTOJAMU PCHICHUS PA3JIMYHBIX TCOPCTUYCCKUX
U MPaKTHYECKUX 33]1ad.

N3ydenne OWONOTMU HA YIIIyOJIGHHOM YPOBHE OpPHUEHTHPOBAHO HA: TOJATOTOBKY K
nocjenymeMy  IpopecCHOHaTbHOMY  O0pa3oBaHWIO;  pa3BUTHE  WHIMBHIyalTbHBIX
CHOCOOHOCTEH, O0ydaromuxcs myreM Oojiee TIyOOKOro, 4eM IMpeaycMaTpuBaeTcsi 0a30BBIM
YPOBHEM, OBJIAJICHHS OCHOBAMH OWOJIOTUM M METOJaMH HW3YYCHUS OPraHMYECKOro MHpa.
W3ydeHne OO0 Ha YriyOJIeHHOM ypOBHE 00ECTIEUNBACT: IPUMEHEHUE TIONyUYSCHHBIX 3HAHUI
JUTSL pEIICHHS IPAKTUYECKUX U y4eOHO-HUCCIIeI0BATENILCKUX 3a/1a4 B U3BMEHEHHOH, HECTaHIapTHOM
CUTyallur, YMCHHUC CUCTCMATU3UPOBATDL U 0606L[IaTB MOJIYUYCHHBIC 3HAaHH A, OBJIAACHUC OCHOBAMHU
UCCIIEIOBATEIBCKON IS TEILHOCTH OMOJIOTHYECKOM HAIPABICHHOCTH U IPaMOTHOTO O(hOpMIICHUS
MOJIYYEHHBIX PE3YJIbTaTOB; PA3BUTHE CIOCOOHOCTH MOJEIHPOBATH HEKOTOPHIE OOBEKTHI M
IPOIIECChI, TIPOUCXOSIINE B JKUBOWM mpupoze. M3yueHune mpeamera Ha YriyOJIGHHOM ypOBHE
03BOJIIET (POPMHUPOBATH y O0yUAIONIMXCS YMEHUE aHAITU3UPOBATH, IPOTHO3UPOBATH U OIICHUBATH
C TO3UIUH FKOJIOTUIECKOM 0€30MMacCHOCTH MOCIIE/ICTBUS ICATEIIbHOCTH YEIOBEKa B SKOCHCTEMAX.

Ha yrmyOiieHHOM ypoBHE m3ydeHHe mpenmera «buonorws» B 4actu GOpMHUpPOBaHUS Y
00y4aromuXxcsi HAy4YHOTO MHPOBO33PEHHSI, OCBOCHHS OOIIEHAYYHBIX METOJOB, OCBOCHUS
MMPAKTUYCCKOIr0 MPHUMCHCHUS HAYYHBIX 3HaHUH OCHOBAaHO Ha MCXKIIPCIMETHBIX CBA34AX C
npeaMeTaMu 00J1acTel €CTECTBEHHBIX, MATEMATUYECKUX M T'YMaHUTAPHBIX HAYK.

Pabouas mporpamma yuebHOTO nIpeamera « BHoIoTHs cocTaBiIeHa Ha OCHOBE MOJTYJIBHOTO
NPUHIUIIA TIOCTPOCHUST y4eOHOro marepuaia. Pabouass mporpaMma Y4YHTHIBAET BO3MOKHOCTh
MMOJIYYCHHA 3HAaHUH B TOM 4HUCJIE 4YCpe3 NPAKTUICCKYIO ACATCIbHOCTD. B nporpamMme COACPKUTCA
NepeYCHb JIA0OPATOPHBIX U MPAKTUYCCKUX PAOOT.

Yriy6/1eHHbIH YPOBeHb

buoJsiorusi Kak KOMIUIEKC HAYK 0 »KMBOM NpUpoae

buonorus kak xomiuiekcHas Hayka. CoBpeMeHHble HampapiieHus B Ouonoruu. Cs3b
OMoNIoTHU C JIpYyT'MMHU HaykaMu. BblnosHeHHe 3akoHOB ()M3MKM M XMMHHU B JKMBOH NpHUpoje.
Cunmes ecmecmeeHHO-HAYUHO20 U COYUOSYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM d2mane
pazsumus yusuiusayuu. IlpakTuueckoe 3HaUeHNE OMOIOTHYECKUX 3HAHUH.

brnonornueckme CcHUCTEMBI Kak npeaMET H3YUCHUA ouosiornu. OCHOBHEIE MMPUHIUITBI
OpraHu3an U QYHKIHMOHUPOBAHUS OMOIIOTUYECKUX CUCTEM. Buonocuieckue cucmemvl pasHvlx
VpoeHeU Op2aHu3ayuu.

I'unote3bl U TeOpUM, MX POjb B (OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAY4HOM
KapTUHBI MHUpaA. MCTOI[I:I HAaY4YHOI'0O IIO3HAHWA OPraHUuYCCKOro Mupa. 3KCHepI/IMCHTaJ'IBHI)Ie
METO/bI B OMOJIOTHH, CTaTUCTHUYECKast 00paboTKa TaHHBIX.

CTpyKTypHBIe M (PYHKIIHOHAJIbHBIC OCHOBBI KH3HHU

MonekynsipHble OCHOBBI JKU3HH. MaKpoaJieMeHThl U MUKpOasieMeHThl. Heoprannueckue
BemiecTBa. Boma, ee ponb B kuBoW mpupozae. ['mapodunbHOCTs M TUAPOPOOHOCTH. Poinb
MUHEPAJTBHBIX coyiel B KieTke. OpraHnyeckue BEILIECTBA, MOHITHE O PEryJIspHBIX U
HEperyJIsipHbIX OHonojauMepax. YTieBobl. MoHOCaXapu/Ibl, OJUIrOCaXxapHuIbl U MOIUCAXAPHIBL.
Oyukuuu yriaeBojaoB. Jlunuapl. @yHkiuu nunuaoB. benku. @yHknum OenkoB. MexaHu3m
neiictBust pepmentoB. Hyknennossle kucnotel. JJHK: crpoenue, cBoiicTBa, MecTOIONIOKEHHE,
¢byuknun. PHK: ctpoenue, Buasl, pynkuun. AT®: crpoenue, pynkuuu. J[pyrue opraHndeckue
BelllecTBa KJIeTKu. HanotexHonoruu B OMOJIOTHH.

Knerka — cTpykTypHas u (pyHKUMOHAIbHAs €IMHULIA OpraHu3Ma. Passumue yumonocuu.
CoBpeMeHHbIE METOBI M3YUYEHHUS KJIETKU. KieTouHast Teopus B CBETE€ COBPEMEHHBIX JAHHBIX O
CTPOECHUU U QYHKUUAX KIETKU. Teopusa cumbdbuocenesa. OCHOBHBIC YAaCTH M OPTaHOM/IbI KJIETKH.
Crpoenne u ¢pyHkuuu O6uonorndeckux memOpan. Lluromnaszma. SAnpo. Ctpoenue u GyHKIUU
xpoMmocoM. MemOpanHble 1 HeMeMOpaHHbIe opraHoubl. [{utockener. Bxmouenus. OCHOBHBIC



OTJIMYUTEIbHBIE OCOOCHHOCTH KJIETOK MpOKapuoT. OTINYUTENbHbIE OCOOCHHOCTH KIIETOK
9YKapuoT.

Bupycsl — HekiieTounas popma sxuzHu. CriocoObl nepeiau BUPYCHBIX HH(MEKIH U MEepBI
npoHIaKTUKN BUPYCHBIX 3a00J1€BaHui. Bupyconoeus, ee npakmuyeckoe sHa4eHue.

Kinerounsrnit merabonu3m. @epMeHTATUBHBIN XapakTep peaKkiuii 0OMeHa BEIIECTB. DTarlbl
PHEPreTHUecKoro ooMeHa. A’pobHoe U aHa’poOHOE JbIxaHue. Poyib KJIETOYHBIX OPraHOWIOB B
mpoleccax JHEpreTHueckoro oOmeHa. ABTOTpodbl u rereporpodnl. Dorocunres. Dazbl
¢dorocunTe3a. XeMOCHHTES.

Hacnencrennas undopmanus u ee peanuszanuss B KieTke. ['eHeTHYeCKUH KOJ, €ro
CBOICTBa. DBOJIOLUSA MpeacTaBiIeHU 0 reHe. COBpEMEHHBIE MPEACTABIEHUS O TEHE U TEHOME.
buocunTes Oenka, peakiiui MaTpUYHOTO cuHTe3a. Perymsius paboTel TeHOB U TPOLIecCOB 0OMeHa
BEIIECTB B KieTKe. ['eHHas MH)KeHepus, TeHOMHKa, npomeomuxa. Hapywenue duoxumuueckux
npoyeccos 8 Kiemke noo GIUAHUEM MYMALEHO8 U HAPKO2EHHbIX 8eUieCms.

Knerounsnii mukin: mHTEpdaza M jaereHue. MuTO3, 3HAUEHHE MHTO3a, (a3bl MHUTO3A.
ComaTnueckue 1 oJoBbIe KiIeTKU. Meio3, 3HaueHne Meio3a, gpas3el Meitoza. Meiio3 B )KU3HEHHOM
UKJIE Opranu3MoB. DOpMHUPOBAHNE MOJOBBIX KJIETOK y IIBETKOBBIX PACTECHUN W MO3BOHOYHBIX
JKUBOTHBIX. Pecynayus oOenenus KIemoK, HAPYWEeHUs pe2ylayuu KaKk NpuyuHa 3a06071e8aHull.
Cmeonogvle knemxu.

Opranusm

Oco0eHHOCTH OJHOKJIETOYHBIX, KOJOHUAIBHBIX W MHOTOKJICTOYHBIX OPTraHHU3MOB.
B3auMocBA3b TKaHEM, OpPraHoB, CUCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTH OPraHU3Ma.

OcCHOBHBIE MPOIIECCHI, TPOUCXO/ISIINE B OPraHU3ME: MIUTAHUE U MUIICBAPEHUE, IBUKCHUE,
TPAHCHOPT BEILUECTB, BBIACICHUE, PA3APAKUMOCTb, PEryysduus y opraHuzmon. [lognepxanue
rOMEO0CTa3a, IPUHIUI 0OpaTHON CBSI3U.

PasmHoxxenne opranusmMoB. becnoinoe U  monoBoe  pa3MHOXeHue. J[BoiHOe
OTUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHWi. Bujsl oruiogoTBopeHuss y >KMBOTHBIX. CrmocoObl
Pa3MHOXKEHHUS Y pacTeHU U KUBOTHBIX. [lapreHorene3. OHTOreHe3. DMOPHOHATEHOE Pa3BUTHE.
[TocTambOpuonansHoe pasButue. [Ipsmoe u Hempsimoe pa3Buthe. JKM3HEHHBIE HUKIBI Pa3HBIX
TPYII OpraHu3MOB. Perynsauus MHAUBUAYANbHOTO pa3BUTUsA. lIpuunHBI HapylleHU pa3BUTHUS
OpraHU3MOB.

Hcroprsi BO3HUKHOBEHMS U PA3BUTHUS TE€HETUKH, METOJbl TE€HETUKHU. ['eHeTmueckue
TEPMUHOJIOTUS U CUMBOJIMKA. [ eHOTHN 1 peHoTHr. BeposTHOCTHBIN XapaKkTep 3aKOHOB FT€HETUKH.
3akoHbl HacleACTBeHHOCTH I'. MeHnens u ycinoBusl UX BbINONHEHUS. LluTomornueckiue OCHOBBI
3aKOHOMEPHOCTEH HacienoBaHUS. AHaJIU3UPYIOLIEe CKpeUIMBaHUE. XPOMOCOMHAs TEOpHs
HacieacTBeHHOCTH. CIIEIUIEHHOE  HacleloBaHHWe, KpoccuHroBep. OmnpeneneHue moda.
CuemniieHHOE ¢ TOJIOM HacienoBaHUe. B3aumopeicTBue ajlIeNbHbIX M HEAJUIEIbHBIX TI'€HOB.
I'eHeTHYECKNE OCHOBBI MHANBUAYAIBHOTO PA3BUTHS. [ eHemuueckoe KapmuposaHue.

['eneTnka yenoBeka, METOABI U3yUEHUS T'€HETUKH YelIOBEeKa. PErmpoayKTHBHOE 370POBBE
yenoBeka. HacneacTBeHHbIe 3a00eBaHUs YETIOBEKa, UX MPEAyNpexacHne. 3HaueHUEe TeHETHKU
JUTSL MEUITUHBI, STHYECKUE aCTIEKThI B 00JIACTH METUIIMHCKON TeHETHUKH.

I'enotun u cpena. HenacnencrtBenHass u3MeHUMBOCTb. Hopma peakuuu mnpu3Hakxa.
Bapuanuonsslii psn M BapuanMoHHas KpuBasg. HacnencTBeHHass W3MEHUYMBOCTh. Buabl
HACJICICTBEHHOW HM3MEHUYMBOCTH. KOMOMHAaTHBHAs WM3MEHUMBOCTh, €€ HCTOYHHKH. Myraiuu,
BHJIBI MyTaIliidi. MyTareHsl, X BIUSHUE Ha OpraHU3Mbl. MyTaIiuy Kak MpUYMHA OHKOJIOTUYECKHUX
3a0osieBaHuii. BHesiepHast HACIEeICTBEHHOCTh U U3MEHUUBOCTh. DnuceHemuxa.

Jomectukanust u  ceneknusa. L[eHTpsl oJOManTHWBaHHMS JKMBOTHBIX W IIEHTPBI
MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHUi. MeToabl CeleKIUU, HMX TEHETUYECKHUE OCHOBBI.
HckyccTBeHHBINM 0TOOP. Y CKOPEHHE W TTOBBIIICHUE TOYHOCTH 0TOOpa C TOMOIIBIO COBPEMEHHBIX
METOJIOB TeHETUKH U OMOTEXHOJIOTHH. [ 'eTepo3uc u ero UCrmonbpb30BaHUE B celleKInu. Pacmmpenue
TEHETUYECKOTO Pa3sHOOOpa3usi CeNeKIMOHHOTO MaTepuaja: MOJUIJIOUIUs, OTJaJeHHas
ruOpuAM3anus, SKCIEPUMEHTAIBHBI MyTareHes, KIETOYHAs WH)XXCHEPHUS, XPOMOCOMHas
WHXXEeHepusl, TeHHas nHxeHepus. buobe3zonacHOCTb.



Teopus 3BoIOLUH

Pazputue »sBomonmonHbix wuae. Hayunble B3rsael K. Jlunnes u JK.b. Jlamapka.
OpomtonmonHas  Teopuss Y. JlapBuna. CBuzerenbcTBa  SBOJIIOIMM  KUBOM  NPUPOABL:
[AJICOHTOJIOTUYECKUE, CPAaBHUTEIbHO-aHATOMUYECKHE, SMOpHOIIOrnyeckue, buoreorpaduyeckue,
MOJIEKYJIIpHO-TeHeTHYecKue. PazBuTue npencrasieHuii o Buae. Bun, ero xpurepuu. [omysmus
Kak (opMa CyLIECTBOBAaHUS BUAA M KaK dJIEMEHTapHas €JUHMLA 3BoiroluHd. CHHTeTHYecKas
TEOpHUsl 3BOJIIOLMU. MUKpPO3BOIIOLIUS U MaKpO3BOMIONMS. JIBMXKYIIHME CHJIBI 3BOJIIOLIMM, HMX
BIMsIHUE Ha reHodoHxa nonymsiuuu. [peiid reHoB u ciydaiiHble HEHAIPaBICHHbIE U3MEHEHUs
reHopoHga monmyasnMu.  YpaBHeHue — Xapau—BaitHOepra.  MonekynspHO-TEHETHYECKHE
MEXaHU3Mbl HBOJIOLMU. DOpMBI €CTECTBEHHOTO O0TOOpa: JBHXKYINAs, CTAaOMIU3UpYROILas,
TU3PYNTHUBHASA. DKOJOTHMYECKOe M Teorpaduueckoe BHmooOpazoBanue. HampaBneHus W myTH
sposonud. DOpMBI 3BOJIIOLMU: UBEPreHUUs, KOHBEPreHUus, Napauleau3M. MexaHu3mbl
amanranuid. KosBomomust. Pois 9BOOLIMOHHOI TeOpuH B (HOPMUPOBAHUN €CTECTBEHHO-HAYUYHOU
KapTUHBI MUDA.

MHuorooOpa3ue OpraHu3MOB U MPHCIIOCOOJIEHHOCTh OPraHU3MOB K Cpefie OOMTaHUS Kak
pe3yiabTar 3Bostonnu. [puniuns! knaccudukanuu, cucreMaTika. OCHOBHBIE CUCTEMAaTHUECKUE
TpyMIBI Opranndeckoro mupa. CoBpeMeHHbIE TOAXO0/IbI K KIIaCCU()UKALIMU OPTraHU3MOB.

PasBurue xu3nmu Ha 3emie

MeToapl AaTUPOBKM COOBITUH MPOILLIOrO, TEOXPOHOJOTHYECKas IKajga. [ UImoTe3sl
MIPOUCXOXICHUS KU3HU Ha 3emiie. OCHOBHBIC dTambl dBOONHH Onocdepsl 3emin. KirtoueBbie
COOBITHSI B SBOJIIOIIMH PACTEHUI U KUBOTHBIX. BoimupaHnue 6uoos u e2o npuiumbi.

CoBpeMeHHbIE TIPEACTABICHUS O IPOUCXOXKIECHUM uejoBeka. CUCTeMaTHYECKOe
MOJIOKEHUE YEJIOBEKa. DBOJIIOLMS YesoBeka. DakTopsl 3BOJIOLMH YelloBeKa. Packl uenoBeka, ux
MIPOUCXOKJICHUE U €TUHCTBO.

Oprasusmbl 1 OKpy:KaloIas cpeaa

Okosornyeckue (HakTopbl U 3aKOHOMEPHOCTH HX BIIMSHHUS HAa OpPraHU3Mbl (MIPUHLIUI
TOJIEPAHTHOCTH, JUMUTHpyomue (axkTopsl). IlpucnocoOnenuss OpraHu3MoB K JIEHCTBUIO
sKoJIoTHUecKuX (hakTopoB. bruonornyeckue putmsl. B3aumozeiictBue s3konoruyeckux pakTopos.
DKoJjoruyeckasi HUIIA.

buoreonenos. Dxocucrema. KoMmnoHeHThl skocucTeMbl. Tpodudeckue ypoBHU. Tumsl
numeBblx neneil. [Iumesass cerb. KpyroBopoT BemIECTB M IIOTOK JHEPIMM B IKOCHUCTEME.
bruotnueckne B3aMMOOTHOLIEHMsI OpraHU3MOB B dJKocucteme. (CBOWCTBA 3IKOCHCTEM.
[TponyktuBHOCTE M OHOMacca »3KocucTeM pa3Hbix TuUnoB. Cykueccus. Camoperymsius
skocucteM. llocnencTBus BAMSHUS AEATENBHOCTH YelIOBeKa Ha 3KocucTeMbl. HeobxonumocTh
CcOXpaHeHHUst OMopa3zHO00Pa3rs FIKOCUCTEMBI. ATPOIIEHO3bI, IX OCOOCHHOCTH.

Yuenne B.U. Bepuaackoro o 6uocdepe, Hoocghepa. 3aKkOHOMEPHOCTH CYIIECTBOBAHUS
6unocepsl. Komnonentsl Onocdeps! 1 ux poib. KpyroBopoTs! BemiecTB B 6uochepe. buorennas
MUTrpanus aToMoB. OcHogHble 6uoMbl 3emiu.

Ponp uenoBeka B Ouocdepe. AHTpororeHHoe Bo3jaelcTBue Ha Ouochepy. Ilpuponnsie
pecypcsl M palMOHAJIbHOE IPHPOJIONONIb30BaHue. 3arpssHeHue Ouocdeprsl. CoxpaHeHHE
MHOT000pa3usi BUJOB KaK OCHOBA YCTOMYMBOCTU Ouocdepwl. BoccmanosumenvHas 5K0n02UA.
[TpoGyieMbl YCTOWYUBOTO pa3BUTHSL.

[lepcriekTHBBI pa3BUTHSL OMOJIOTHYECKUX HAYK, aKTyalIbHbIE MPOOIEMbI OMOJIOTHH.

IIpumepHBI NepeyeHb Ja0OPATOPHBIX M MPAKTHYECKUX padoT:

Vcrionb30BaHue pa3iaMyHbIX METOOB PU U3YYECHUH OMOJIOTHYECKUX 0OBEKTOB.

TexHHUKa MUKPOCKOTHUPOBAHHUSI.

I/ISYT-IGHI/IC KIJIETOK paCTCHI/II\/JI H )KUBOTHBIX IO MUKPOCKOIIOM Ha I'OTOBBIX MUKPOIPCIIapaTax U ux
OTIHMCaHUE.



[IpuroroBneHue, paccMaTpUBaHUE U ONMCAHUE MUKPOITPENAPATOB KJIETOK PACTEHUM.
CpaBHeHUE CTPOCHHUS KJIIETOK PaCTECHUH, )KUBOTHBIX, TPUOOB U OaKTEPHIA.

N3yuenue ABUKEHUS LUTOIIA3MBI.

N3ydenue nina3zmoiin3a U JeriasMoiin3a B KJIIETKaxX KOKHULIbI JyKa.

Wzyuenue pepMEeHTATUBHOTO pacCIICTIIICHUS EPOKCHA BOIOPOAa B PACTUTENBHBIX U )KUBOTHBIX
KJIETKaX.

O6napysxeHue 6eIKOB, YIIIeBOOB, JUIHI0B C IOMOIBI0 KAUeCTBEHHBIX PEAKIIUA.
Brinenenune JIHK.

W3ydeHne kaTaduTHYECKON aKTUBHOCTU (hepMEHTOB (Ha MpUMepe aMuiIa3bl UIN KaTallasbl).
HabGnronenrne MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTMpenapaTax.
N3yueHue XxpoMOCOM Ha TOTOBBIX MUKpOIIpenaparax.

N3ydenue ctaguii Mei103a Ha TOTOBBIX MUKPOIIPENApaTax.

W3yuenue cTpOeHHUsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIpENapaTax.

Pemienne snemeHTapHBIX 337124 MO MOJICKYJIIPHON OMOJIOTHH.

BerlsiBIIeHHE IPU3HAKOB CXOJICTBA 3apPOJIBIIIEH YeJIOBEKA U IPYTUX IMO3BOHOYHBIX )KMBOTHBIX KaK
JI0KA3aTeJIbCTBO UX POJCTBA.

CocraBiieHHE 371EMEHTAPHBIX CXEM CKPEIUBaHUSI.

Pemenue renernueckux 3aaad.

W3ydeHue pe3yapTaTOB MOHOTUOPUTHOTO U JUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(HIIBI.
CocraBrieHH€e U aHaJIU3 POJIOCIOBHBIX YeJIOBEKa.

N3yueHnne n3aMeHYUBOCTH, TIOCTPOCHUE BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOM.
Onwucanue penorurna.

CpaBHeHue BUI0B 110 MOP(OIOrHIECKOMY KPUTEPHIO.

Ornucanue npucrnocoOJEHHOCTH OPraHU3Ma U €€ OTHOCUTEIFHOTO XapaKTepa.

BrisiBienne npucnocoOaeHni OpraHu3MoB K BIUSHUIO PA3IUYHBIX 9KOJIOTHYECKUX (DaKTOPOB.
CpaBHEHHE aHATOMHYECKOTO CTPOEHUSI PACTEHUH pa3HBIX MECT OOUTAHMS.

MeTos1 n3MepeHus: GakToOpoB Cpebl OOUTAHUSI.

N3ydeHune sKOT0TMYeCKUX alanTaiui YeaoBeKa.

CocraBiieHH€ MUILEBBIX LIETEH.

N3ydenune u onucanne 3KOCUCTEM CBOEH MECTHOCTH.

MopnenupoBaHue CTPYKTYpP U IPOLECCOB, IPOUCXOAAIIUX B IKOCUCTEMAX.

OrieHKa aHTPOIIOTCHHBIX U3MEHEHHI B TIPUPOJIE.

3. TemaTnyeckoe NIAHMPOBAHUE € YKA3aHUEM KOJIMYECTBA 4YaCOB, 0TBOAUMBIX HA
OCBOEHHE KAKI0H TeMbI

Paznen y4eOHOro Conep:xaHue pa3esioB
npeaMeTa, TEeMBbI,
KOJINYECTBO  4YacoB,
OTBOJANMBIX Ha

OCBOCHHE TEMbI, B TOM
YUCJI€ KOHTPOJIbHbIX

YPOKOB
Paznen I. buonorna kak komiulekcHas Hayka. CoOBpeMEHHbIE
buogorus Kak | HarpaByieHUs1 B Ouosioru. CBsi3b OMOJNIOTHMU C APYTMMU HayKaMH.

KOMILIEKC Hayk o | BeinmonHeHue 3aKkoHOB (pU3UKK U XUMUU B )KUBOM npupoge. Cunmes
JKMBOH mpupoze. (8 4.) | ecmecmeeHHO-HAYUHO20 U  COYUOSYMAHUMAPHO20 3HAHUA  HaA
coepemennom smane passumusa yusurusayuu. llpakTuueckoe
3HaYCHUE OMOJIOTUYECKUX 3HAHHA.

buonoruueckue cucteMsl Kak MpeaAMET U3y4eHHs] OMOIOTHH.
OCHOBHBIC TPUHIMOBI OpPraHW3alil U (YHKIIMOHUPOBAHUS




OMOJIOrMYECKUX CUCTEM. buonozuueckue cucmemul pasHoix ypoGHell
opeaHuzayu.

['unoTe3bl M TEOpUH, UX POJIb B POPMHUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUpa. MeTobl HAy4HOI O O3HAHUS
OpPraHUYeCcKOTO MHpa. DKCIEPHUMEHTAIbHBIE METO/AbI B OMOJIOTHH,
CTaTUCTHUECKasi 00paboTKa JaHHbIX.

Paszpgen IL.
CTpyKTypHBIE "
(pyHkHOHANIbHBIE

OCHOBBI kM3HH (28 U, B
ToM umcae 1 a/p n 1

K/p)

MonekynspHble OCHOBBI JKU3HU. MakpoaJeMeHThl U
MuKpodjeMeHTsl. Heopranmdeckue semectBa. Boma, ee ponb B
xuBOW mpupope. I'mapodunbHOCTs U THAPOPOOHOCTH. Pousb
MUHEPAIBHBIX COJIEH B KiIeTKe. OpraHn4ecKue BEIECTBa, IOHITHE O
PEeryJsipHBIX M  HEPEryJSIpHBIX  OHomoguMmepax.  YTJIEBOABI.
MoHnocaxapuapl, osdrocaxapuisl M noaucaxapuabl. DyHKIMH
yrieBoaoB. Jlunuael. @yHkuy munuoB. benku. @yHKkunu O0€iIKoB.
Mexanusm aeiictBus ¢pepmentoB. HyknennoBeie kucnotsl. JJHK:
CTpOeHUE, CBOMCTBA, MecTononoxenue, pyunkmuu. PHK: crpoenue,
Bubl, pyHkiun. AT®: crpoenue, pyHkuuu. J{pyrue opranndyeckue
BellecTBa KieTku. HaHoTexHomoruu B OMoIoruu.

Knerka — cTpykTypHas u (QyHKIMOHAJIbHas €IMHUIA
opranusma. Paszeumue yumonoeuu. COBPEMEHHBIE  METO]IbI
U3y4eHHUs KIeTKU. KieTo4yHas Teopus B CBET€ COBPEMEHHBIX JAHHBIX
0 CTPOCHHMHU U QYHKUIUAX KIETKU. Teopus cumbuocenesa. OCHOBHBIC
4acTH ¥ OpraHou il kieTku. CTpoeHne U GyHKIMN OMOJIOrMYECKUX
memOpaH. [{utommasma. Snpo. CtpoeHue W (YHKIIMH XPOMOCOM.
MemOpanHple M HeMmeMOpaHHble opraHoujsl.  LluTockener.
Bxumtouenus. OCHOBHbIE OTIMYUTEIbHBIE OCOOEHHOCTH KJIETOK
npokapuoT. OTINYUTENIbHBIE 0COOEHHOCTH KJIETOK HYKapHOT.

Bupycbl — Hexserounas ¢popma xu3Hu. CriocoObl epeaun
BUPYCHBIX HHGpEKUMH ¢ Mepbl NPOPHIAKTUKHM  BUPYCHBIX
3aboneBaHuil. Bupyconoeus, ee npakmuieckoe sHauenue.

Knerounsnii MetaGonusMm. dDepMeHTaTUBHBIM  XapakTep
peakuuii oOMeHa BEIIECTB. OTambl 3HEPreTUYECKOro oOMeHa.
AspobHOe 1 aHa’poOHOE JIbIXaHKe. Poslb KIIETOYHBIX OPraHOUI0B B
Ipoleccax 3HEPreTuYecKoro ooMeHa. ABTOTpO(dbI U reTepoTpOdHI.
®otocunres. Pa3bl GoTOCHHTE3A. XEMOCUHTE3.

HacnencrBenHass nHpopmanus u ee peanusanus B KIETKE.
I'eneTnueckuii KO, €ro CBOMCTBA. DBOJIONUA MPEACTABICHUN O
reHe. CoBpeMEHHbIE NIPEJCTABICHNS O I'€HE U reHome. buocuHres
Oernka, peakIMy MaTPUYHOIO CHMHTe3a. Perynsauus paboThl TeHOB U
npoleccoB OOMEHa BelecTB B KieTke. ['eHHas WHXeHepus,
TeHOMUKa, npomeomuka. Hapywenue buoxumuueckux npoyeccos 8
KilemKe noo IUAHUEM MyMAaceHO8 U HAPKO2EHHbIX 6eUjeCma.

Knetounslii ukin: uutepdasza u aenenne. Muros, 3HaueHue
MHUTO3a, (a3pl MuTO3a. CoMaTuieckue U TMOJIOBbIe KIeTKH. Meio3,
3HauYeHHe Meio3a, (a3el Mmeio3a. Meio3 B JKU3HEHHOM IIUKIIE
opranu3mMoB. POpMUPOBaHUE TMOJOBBIX KIETOK Yy LBETKOBBIX
pacTeHU U MO3BOHOYHBIX )KUBOTHBIX. Pecynayus oeneHus: Kiemok,
Hapywenus pe2yrayuu Kaxk npuduna 3abdonesanui. Cmeonosvie
KAemKU.

Paznea III. Opranusm
(69 4, B TOM 4yuciae 4
a/p, 2 x/p)

OcobenHoctu OJTHOKJIETOYHBIX, KOJIOHHAJIBHBIX U
MHOT'OKJICTOYHBIX OPIraHU3MOB. B3aMMOCBS3b TKaHEW, OpraHoB,
CHUCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTH OpPraHHU3Ma.




OCHOBHBIE ITPOLIECCHI, MPOUCXOSIIUE B OPraHU3Me: ITUTAHHUE
U THINCBapEeHHUE, JBM)KCHHE, TPAHCIOPT BEIIECTB, BBIJCICHUE,
pa3apaXKuMoCTh, peryjsimus y opraHu3MoB. [lomnmepkanue
roMeocTasa, MPUHIIAIT 0OpaTHOM CBS3H.

Pasmaoxenue  opraHu3MoB. becmomoe u  moioBoe
pasMHOXKeHue. [[BoliHOE OITOA0TBOPEHUE Y MBETKOBBIX PACTCHHM.
Buner ommonoTBopeHuss y KUBOTHBIX. CHOCOOBI pa3MHOXKEHUS Y
pacTeHuit n JKUBOTHBIX. [TapreHnorenes. OnTtorenes.
OMbOpuonanbpHOE pazsutue. [loctamOpuonansHoe pazsutue. [Ipsmoe
U HempsiMoe pa3BUTHE. JKW3HEHHBIC IIUKIJIBI Pa3HBIX TPYIII
OpraHu3MOB. Perymsimnus WHIUBUIAYATbHOTO pa3BUTHS. [IpHunHBI
HapyIIEeHUH Pa3BUTHS OPraHU3MOB.

HcTopusi BOSHHUKHOBCHHSI W PA3BUTHS TCHETUKH, METOBI
reHeTUKH. [ eHEeTHYEeCKe TEPMUHOJIOTHS U CUMBOJIMKA. ['eHOTHIT M
deHoTurl. BeposSsTHOCTHBIN XapakTep 3aKOHOB TCHETHUKU. 3aKOHBI
HaciencTBeHHocTH ['. MeHzaens W ycloBHSL HMX BBIIOJHEHUS.
[{uTomOrMYeCKUE OCHOBBI ~ 3aKOHOMEPHOCTEH  HACJICOBAHMSI.
AHanm3upyomniee CKpEIIUBaHHUE. XpoMocoMHast TeOpHUs
HacieacTBeHHOCTH. CIEIUICHHOE HaceA0BaHUE, KPOCCHHTOBED.
Omnpenenenne mnona. CHemieHHOE C TIOJIOM  HacJeIOBaHHE.
B3auMoneiicTBrEe alUIENbHBIX M HeaJIEIbHBIX IeHOB. I eHeTHYECKHE

OCHOBBI WHIUBUIYAIBHOTO pa3BUTHSL. I'enemuueckoe
Kapmupoeauue.

I'enernka yenoBeka, METOAbI U3YUYECHUSI TEHETUKHU YEJI0OBEKA.
PenponykrusHoe 3710pOBbE YyesoBeKa. Hacnencreennsie

3a00JIeBaHUsl YEJIOBEKa, UX MpEeAyNnpekaeHre. 3HaueHHe TeHETUKU
JUI MEIUIMHBI, 3TUYECKHE acCHeKThl B 00JacTH MeEAULUHCKOU
TEeHETHUKHU.

I'enotun u cpena. HenacnencrsenHas usmeHunBocTs. Hopma
peakuuu npu3Haka. BapuanuoHHbIN psii U BapuallMOHHAsT KpUBasl.
HacnenctBeHHass ~ M3MEHUYMBOCTD. Bunel  HacnencTBeHHOM
n3MeHunBocTH. KomOuWHAaTHMBHAs H3MEHYMBOCTb, €€ HMCTOYHMKH.
Myranuu, Buabl MyTanuuii. MyrareHnsl, UX BIHMSHUE Ha OpraHU3MBI.
MyTanuu kak IpuYrMHa OHKOJIOTHYEeCKUX 3a0oeBanuil. BHesepHast
HACJIEJCTBEHHOCTb U U3MEHUUBOCTb. JnuceHemuKa.

Jomectukauus u cenekuus. LIeHTpel opoOMalIHUBaHMS
JKUBOTHBIX W LEHTPHl NPOMCXOXKJIEHUS KYJIbTYpHBIX pPACTEHUH.
Meronpl CenekUHMH, WX TEHETHYECKHE OCHOBBI. ICKyCCTBEHHBIN
0TOOp. YCKOpeHHE U TOBBIIIEHHE TOYHOCTH OTOOpa C MOMOILBIO
COBPEMEHHBIX METOJOB I'€HETHUKU M OMOTeXHONOoruu. l'ereposuc u
€ro HCIIOJIb30BAHME B CENEKUUU. PacliupeHne reHeTH4ecKOoro
pazHoOOOpa3usi  CEJNEKUMOHHOIO  MaTepuana:  IMOJIUIJIOWIuS,
OTJalleHHass TUOpUAM3aLUs, OSKCIEPUMEHTAJbHBI MyTareHes,
KJIETOYHAs HWHXEHepUs, XpOMOCOMHas WH)XXEHEpus, TIeHHasd
UH)XeHepus. brobe30macHoCTb.

TemaTnueckoe nuannposanue 11 kiaace

Paznen y4eOHOro
npeaMera, TeMBbl,
KOJIMYeCTBO  4YAaCOB,
OTBOJAMMBIX Ha

O0CBOCHHE TECMbI, B TOM

Copaeprxanue pasnesnon




YHClie  KOHTPOJbHBIX
YPOKOB

Paznean L.
Teopus
3BOJIIOLMHU
(60 y, B TOM umucje 6
a/p, S np/p, 4 3, 2 x/p)

PazButne 3BOMIOLMOHHBIX uAeh. HayuHble  B3rJIsIbI
K. Jlunnes u XK.b. Jlamapka. OBomtonmonHas teopust Y. JlapBuna.
CBueTeNbCTBA SBOIIOLUN KUBOM MPUPOIBI: MAJICOHTOIOTHYECKUE,
CPaBHUTEIbHO-aHATOMHYECKUE, AMOPHUOJIOTUYECKHE,
ouoreorpaduyeckue,  MOJEKYIsIpHO-TeHeTUYeCKHue.  PasButhe
npeJcTaBieHuii o Bune. Bua, ero kputepuu. [lonmynsuus kak popma
CyILIECTBOBaHUSl BHJIa U KaK d3JIEMEHTapHas €IWHUIIA SBOJIOLIMH.
Cunreruyeckass  Teopus  SBONIONUH.  MUKPOIBOMIONHS U
MaKpOdBOJIONMA. JIBMXKYIllME CHJIBI SBOJIOLMH, WX BIUSHUE Ha
reHodona nonysuuu. Jpeiid reHoB u ciydaiiHble HEHAIIPaBICHHbBIE
W3MEHEHUs TeHO(DOH 1a oy sy, Y paBHeHue Xapau—BaiinOepra.
MonekynsapHO-TeHETUUECKUEe MEXaHH3Mbl SBOMIONHUH. DOpPMBI
€CTECTBEHHOT'O otOopa: JBUOKYLIAs], cTabunusupyrouas,
T3Py TUBHAS. DKOJIOTHYECKOe u reorpaduueckoe
BujiooOpazoBanue. HampaBinenuss u mnyta HBomonuud. Dopmbl
HBOJIIOIIHH: JTMBEPreHITHS, KOHBEPIeHIIUA, napasuieIu3M.
Mexanu3mbl  ajganrtaiui. Kospomrouusa. Posib  3BOIFONMOHHON
Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Muoroobpa3ue  OpraHu3MOB M IIPHUCIOCOOJICHHOCTH
OpraHM3MOB K cpele OOuTaHHS Kak pe3yibTaT JBOIIOLHUU.
[TpuHUTIBI KJIAaCCU(UKALIHH, CHUCTEMaTHKa. OcHoBHBIE
CUCTEeMAaTUYECKUE TPYIIbl Opranuyeckoro mupa. CoBpeMeHHBIE
MOAXObI K KIacCHU(UKAIIMI OPTaHU3MOB.

Pasznen I1.
Pa3BuTHe XKHU3HHM Ha
3emuie
Paznen III.
Opranunsmsl n
OKpY’Kalllas cpeaa
(154. 13,1 x/p)

Mertonbl JTATUPOBKH COOBITHI HPOILLIOTO,
TEOXPOHOJIOTHYECKAs KA. [ UIOTe3bl MPONCXOXKICHUS KU3HHA Ha
3emsie. OcHOBHBIE 3Tanbl 3BomonMU 6ruochepst 3emin. Kitouesie
COOBITHS B DBOJIIOLIMH PACTCHUI U )KUBOTHBIX. BbimupaHue udos u
€20 NPUYUHDL.

CoBpeMeHHBIE TIPE/ICTABICHHUS O MIPOUCXOKICHUH YEIIOBEKA.
Cucrematuyeckoe IOJIOKEHHE 4YelloBeKa. OBONIONMS YeJOBEKa.
dakTopbI HBOIIOIUH YeTloBeKa. Packl uenoBeka, UX MPOUCXOKICHNE
U eJIMHCTBO.

Pazpen III.
Opranunszmsl "
OKpY:Kallas cpeaa
(30u4. 5 a/p, 6np/p, 3 3,
1 x/p)

Oxosnoruyeckue (pakTopsl ¥ 3aKOHOMEPHOCTHU UX BIMSHUS Ha
OpraHu3Mbl (IPUHIMIT TOJIEPAHTHOCTH, JTUMUTHUPYIOIIUE (PAKTOPBI).
[IpucniocoOneHus OpraHU3MOB K JICWCTBUIO  3KOJIOTUYECKUX
(baxTopoB. buonornyeckue PUTMBIL. B3anmopencraue
HKOJIOTMUYECKUX (PaKTOPOB. DKOJIOTUYECKAs HUIIIA.

buoreoneno3. Oxocucrema. KOMIOHEHTBI 3KOCHCTEMBI.
Tpoduueckue ypoBHu. Tumbl numieBslx neneld. IlumeBas ceTb.
KpyroBoport BemiecTs 1 NOTOK 3HEPTUHN B 3KocucTeMe. buotnueckue
B3aMMOOTHOLIEHUs  OpPraHn3MoB B  dkocucreme. (CBOMCTBa
skocucTeM. [IpoyKTUBHOCTB U GHOMacca SKOCHCTEM Pa3HbIX THUIIOB.
Cyxkueccusi. Camoperynsiiusi skocucteM. [locrnenctBust BiIUsTHUS
NesITeIbHOCTH  YeJoBeKa Ha  dKocucTeMbl. HeoOxoaumocThb
coxpaHeHUsi OWopazHOOOpa3usi HSKOCHCTEMBI. ATPOIEHO3BI, HX
0COOEHHOCTH.

Yuenue B.W. Bepnanckoro o ©Owmocdepe, Hoocgepa.
3aKOHOMEPHOCTH  CyllecTBOBaHMA  Ouocdeprl. KoMIIOHEHTHI
onoceppl m ux posb. KpyroBopoTel BemectB B Ouocdepe.
buorennas murpanus atoMoB. OcHoghble Ouombl 3emu.




Poub yenoBeka B Ouocdepe. AHTpONOreHHOE BO3/ICHCTBHE Ha
ouocdepy. [Tpupoanbie pecypchl u panroHaIbHOE
OPUPOJONIONB30BaHue. 3arpsisHeHne Ouocdepsl. CoxpaHeHHe
MHOrooOpa3usi BHJOB KaKk OCHOBAa YCTOWYHMBOCTH OHOCHEpHI.
Boccmanosumenvhas sxonoeus. IIpoGiieMbl yCTOWYHMBOTO pa3BUTHS.

[TepcniekTHBBI pa3BUTHS OMOJOTHUYECKUX HAYK, aKTyallbHbIC
po06JIeMbI OMOJIOTHH.
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