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I. HosicHuTeaBbHaA 3aMNCKA

Pabouas nporpamma no Ouonoruu cocraBiieHa Ha ocHoBe DenepanbHOrO rocyaapCTBEHHOrO
oOpazoBartenbHOro cranmapra cpeaHero odwero oodpazoBanus GPI'OC COO un peanusyercss npu
HCTONB30BaHUN yueOHUKOB «buonorus. 10 kmacc» u «buomorus. 11 xmace» mnoa pemaxiueii
akamemuka /[ K. bensera u npodeccopa I M. JIpimiuiia.
HopmaTtuBHbBIE JOKYMEHTBI:

e ®@epnepanbHbiii 3akoH «O06 obpasosanuu B Poccutickoit @epepaunm» (0T 29.12. No 273-D3).

e T[Ipuxaz Munucrepcrea odpazosauus u Hayku PO «O0 yreep:knennn @I'OC COO» ot 17 mas
2012 r. Ne413 (¢ u3MeHEHHSIMU H JOIIOJIHEHUSIMIU ).

o Ilpuxas Munuctepcrsa npocseueHuss P@® ot 22 mapra 2021 r. Ne 115 "O6 yreepxkaeHun
[Topsinka opraHM3auUMH M OCYLUECTBJEHHA OOPa30BATENILHOM AEATENBHOCTH MO OCHOBHBIM
o01eo0pazoBaTebHbIM MPOrpaMMamM-00pa3oOBaTeNbHBIM NMPOrpaMmMamM Ha4dalbHOro o0Lero,
OCHOBHOTO 00L1ero u cpenHero odiiero odpasoraus»

¢ [locranoBaenue PenepanbHoil cnykOpl 0 HAA30py B cdepe 3aIMUTHI IpaB noTpeduTeneii ot
28.09.2020 r. Ne 28 CII 2.4.3648-20 «CaHUTapHO-3MHUACMHOJIOTHYECKHE TpeOOBaHUS K
OpraHU3aLUsAM BOCIIUTAHUSA H OOYUYECHHUS, OTABIXA U O3[JOPOBICHUA A€TEH U MOJIOIEKI

e T[Ipuxaz Muuucrepcrea npocseweHns PO «0O0 yrBepxxaeHuu (enepanbHOro mnepeqHs
y4eOHUKOB, HOMNYIIEHHBIX K HMCIOJB30BAHMIO MPH Peaju3aliyd HMEIOMHUX FOCYAapCTBEHHYIO
aKKpeOuTauMioo o0pa3oBaTenbHbIX MMPOTPAMM  HAuvyaJbHOTO 00LIero, OCHOBHOTO ofmiero,
cpennero obwero oOpa3oBaHus OpraHu3alUsMU, OCYLIECTBIIOIUMH 00pa30BaTEIbHYIO
aesarensHOCTh» OT 20 mas 2020 r. Ne254 (¢ m3aMeHeHMsiMH M AONOJHEeHMsAMH oT 23.12.2020r
Ne766)

e Palouas nporpamma seisieTcst yacTero OOl MKOY «COLLL Ne 11 r. o. bakcan» Ha 2022-2023
y4eOHBIH rox

[lenn u 3aaa4um H3ydYeHHs NpeaMeTa

[Menbio peanusannn OCHOBHONM oOpa3oBaTtenbHON nporpaMmbl cpenHero odiero oOpa3oBaHMs MO
yuebHomy npeamvery “Buonorus” sBiseTcs yCBOEHHE COJEpXKaHUs TNpPeAMeTa M JOCTHXEeHWe
00y4aloIMMHICs Pe3ynbTaTOB H3y4eHus B cooTBercTBuu ¢ TpedoBanusmu ®I'OC cpeanero obuiero
o0Opa3oBaHus 1 OCHOBHOH 00pa30BaTebLHON NMporpamMmbl cpeaHero odLero odpazoBaHHs.

3agauaMu y4eGHOro npeaMeTa siBJISOTCSA:

L4 OCBOEHUE 3HAHUH 06 OCHOBHbBIX 6l‘lOJ’lOl"l‘l'~leCKl/lX TeOpl/IﬂX, Haeax 1 nanunnax, ABJIAKINXCA
COCTaBHOMW 4aCTbIO COBPEMEHHON €CTECTBEHHOHAYYHOHM KapTHHbl MUpA, O METoAax
Oouomorndeckux Hayk ([UTOJIOTMH, TE€HETHKH, CENEKIHMH, OWOTEXHOJOTHH, HKOJOTHH),0
CTPOEHUM, MHOTOOOpa3uu U OCOOEHHOCTAX OHMOCHCTEM (KJIEeTKA, OPraHu3M, MOMYJNSALNA, BUI,
OuoreoneHo3, Ouochepa), BBIIAKOLINUXCA OHONOTHYECKUX OTKPBITHAX ¥ COBPEMEHHBIX
HCCNENIOBAHUSAX B OUOJOTHYECKOI HAYKE,

e OBJIAJICHHEC YMEHUSAMH XapaKTepH30BaTb COBPEMEHHbIE HaydHbE OTKpBITHS B 00nacTu
OUONOrUH; YCTAHABIUBATh CBA3h MEXKAY PasBHTHEM OHOJIOTMH M COIHMAJbHO-3THUECKUMH,
SKONOTHYECKUMH TPOONeMaMH 4YEeNOBEYECTBA, CAMOCTOSITEIbHO NPOBOAUTH OHOJOrHYECKHE
uccnenoBaHus (HaOMIOACHHE, H3MEPEHHE, OKCIICPHUMEHT, MOICIUPOBAaHUE) U TPaMOTHO
oQopMIIATE TIONyUEHHBIE PE3Y/IbTAThl, AHAIM3HPOBATb M HCIMOJIB30BATH OUOJNOTHYECKYIO
HHPOPMALIUIO, [10JIb30BATHCS OMOJOTHYECKONW TEPMHHOJIOTHEH U CHMBOJIUKOH;

e pa3BUTHE IO3HABATE/LHBIX HHTEPECOB, MHTE/UICKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
nporecce  HM3ydeHus: npodieM  COBpEMEHHOH  OMOJIOrMYecKON  Hayku, NPOBEHEHHS



SKCIEePUMEHTANBHBIX UCCICAOBAHMI, peLIeHHs OHONOTHUECKHX 3ajad, MOIENHPOBAHMS
OHONMOTHYeCKUX OOBEKTOB M IIPOLIECCOB;

BOCIHUTaHUE YOCKIEHHOCTH B BO3MOJKHOCTU IIO3HAHHS 32KOHOMEPHOCTEH JKUBOH NPUPOIB,
HeoOXoauMOCTH OepexHOro OTHOLUEHHS K Hei, COOMIOmeHHUs JTHYECKHX HOPM  TpH
NpoBeAeHUM OUONIOTHYECKUX UCCIIEA0BAHUIA,

MCMOJIL30BAHHE MPUOOPETEHHBIX 3HAHUA M YMEHWH B TMOBCEAHEBHOM XKM3HM AN OLIEHKH
MOCNEACTBHIT CBOEH [esTeNIbHOCTH MO OTHOLIEHHIO K OKpYXKakoliel cpene, COOCTBEHHOMY
3/I0POBbIO; BbIPAOOTKHU HABBIKOB HKOJIOTMUECKON KYNbTYpPbl, OOOCHOBAHUS U COOMIIOAEHUS Mep
npodunaxkruku 3adonesannii 1 BUU-unpexumn.

KoJsinuecTBO 4acoB H MeCTO NnpeaMeTa B y'leﬁHOM IJIaHe

CornacHo yueOHOMy muaHy wkojel Ha 2021-2022 y4eOuwiii roa, pabouas mporpamma mno

duonoruu coctapieHa u3 pacuera 34 u B roa (1 14 B Henemo) B 10 xnacce v 34u B roa (14 B Henenwo) B
11 knacce.

II. Ilnanupyemble pe3yJbTATbLI OCBOEHUsS Y4eOHOro npeaMera

OcBocHUE JTaHHOH nporpamMMaul obecmeurBaeT AOCTHKCHUC CICAYIOMUX PC3YIbTAaTOB.

JInuHoCTHBIE Pe3yJIbTaThI:

peanmauﬂﬂ OSTHYCCKUX YCTaHOBOK 10 OTHOLUCHHUIO K 6[‘IOHOFI/IIIGCKI/IM OTKprT]/IHM,
HUCCIICOOBaAHUAM H HX pesyanaTaM;

MPHU3HAHWE BLICOKONH LIEHHOCTH JKW3HM BO BCEX €€ NPOSIBAEHUAX, 3/0POBbsi CBOErO U JAPYruX
NKoAeH, peanu3alun YCTaHOBOK 3A0POBOro 00pasa Ku3HH,

c(hOpPMHPOBAHHOCTh [TO3HABATEIPHBIX MOTHBOB, HAIlPaBJICHHBIX Ha MOJYYCHHE HOBOTO 3HAHHS
B 00JylacTi OMOJIOTHH B CBSI3HM ¢ Oyayieli npodecCuoHaNIbHOH ACATENBHOCTBIO HITH OBITOBBIMH
npoOieMaMy, CBSI3AHHBIMH C COXpaHEHHEeM COOCTBEHHOTO 3HOPOBbS M OKOJOTHYECKOM
0€30IacHOCTH.

MeTtanpeaMeTHble pe3yJabTaThl:

OBJAZICHUE COCTABJISIFOLIMMU  HCCIICIOBATENbCKOH U MPOESKTHOH AEATENBHOCTH, BKJIFOYAs
YMEHUsI BUIETh TIPOOJIEMYy, CTaBUTh BOTIPOCHI, BBIIBUTATh [HIOTE3bl, JABaTh OMPEACICHHS
TIOHATHUAM, KJ'IaCCI/I(bHLIHpOBaTb, Ha6ﬂl'0):[aTb, NpOBOAUTH JSKCIICPUMEHTRI, ACNATh BBIBOJAbLI U
3aKTIOYEHUS, CTPYKTYPUPOBATh MaTepHal, OOBSICHATD, IOKAa3bIBaTh, 3alHUIIATh CBOU HJICH,
yMeHus: padoTaTb € Pa3sHbBIMU HCTOYHHKAMH OHOJOTHYECKOW  HMHpOpPMAnUHU:  HAXOAHUTH
Ouonornyeckyro  HHPOPMALMIO B Pa3sIHYHBIX HCTOYHHKAX (TeKcTe y4eOHHMKA, HAayIHO-
MONYJIIPHON JHUTEpaType, OUOJIOTMYECKUX CIOBAPSAX H CIPABOYHHKAX), AHAIHM3UPOBATH H
OLIEHHBATh HHPOPMALIHIO, MPeOOPa30BbIBATE HHPOPMALIUIO H3 OTHOH (OPMBI B IPYTVIO;
CHOCO6HOCTb Bbl6l/lpaTb LENMEBBIC U CMBICIIOBLIC )/CTaHOBKH B CBOUX }],eﬁ(_‘frBHﬂX n ﬂOCTyﬂKaX
MO OTHOLIEHUIO K )KMBOH MPUPOJIE, CBOEMY 31I0POBBIO M 310POBLIO OKPYXKAIOLIUX,

YMEHHUsl aeKBaTHO MCIONB30BATh PEUEBbIE CPEACTBA AJI AMCKYCCHU U apTyMEHTalluH CBOEH
MO3HUIIMK; CPABHUBATH pPA3NMHYHBIE TOYKU 3PEHHUS, apryMEHTHPOBATb CBOK TOYKY 3PEHUS,
OTCTaMBaTh CBOKO MO3UIHIY;

IIpeameTHBIe pe3yabTATHI 6230BOr0 YPOBHS:

pPacKpbIBaTh HAa MPHUMEpPaxX pojb OMOJOTHH B (DOPMUPOBAHHM COBPEMEHHON HAy4HOIl KapTHHBI
MHpa U B ITPAKTHUECKOI ACATEIBHOCTH JIFOACH;

MOHHUMATh H OINNCHIBATh B3aUMOCBSI3b MEKIY €CTeCTBEHHBIMU HaykaMu: Ouonorueii, UKo,
XMMHEH; YCTaHaBJIHBATh B3aUMOCBSI3b IPHPOIHBIX SIBJICHHUIT,

(V]



MOHUMATb CMbICJI, PAa3M4aTh H OMUCHIBATH CUCTEMHYK) CBS3b MEXAY OCHOBOMOJAralOLIMMH
OMONOTHYECKUMH NOHATHAMK. KJIETKa, OPraHu3M, BUA, SKocucTema, onocdepa;

MCNOJb30BAaTb OCHOBHBIE METOAbl HAYYHOrO MO3HAHHS B  y4eOHBIX OHONOrHYECKHX
UCCIIENTOBAHUAX, NPOBOAUTH OJKCIEPUMEHTHl IO H3YUEHHIO OMONOrHuYeckux OOBEKTOB W
ABJICHUI, OOBSICHATH PE3yNbTaThbl SKCIEPUMEHTOB, AaHAJM3UPOBAaTh UX, (HOPMYNIUPOBAThH
BBIBO/IbI,

(OpMyaHpPOBaTE TUMOTE3bl HA OCHOBAHUH MPEUTOKEHHOH OHOJOrHYeCcKOl WH(pOpMaluu H
npenjaraTb BApUaHThI IPOBEPKU THIOTES,

CpaBHHUBATh OMOJNIOTHYECKHE OOBEKTHI MEXKAY COOOM MO 3a7JTaHHBIM KPUTEPHSIM, 1€1aTh BBIBOBI
1 YMO3aKJIFOYEHUs HA OCHOBE CPABHEHUS,

00OCHOBBIBaTH €IUHCTBO KHBOH M HEXHUBOH MPHPOABI, POJACTBO JKUBBIX OPraHU3MOB,
B3aUMOCBSI3H OPTraHHU3MOB H OKPY KAIOLIeH Cpeibl HA OCHOBE OMOJIOTHYECKHX TECOPHIL;
NPHUBOIUTH TIPUMEPDI BELISCTB OCHOBHBIX PYIIN OPraHUYeCKHX COSIUHEHHH KICTKU (OenKoB,
JKHPOB, YIJIEBOIOB, HYKIEHHOBBIX KHCIIOT);

pacno3HaBaTh KJICTKM (MPOKAPHUOT M 3YKAPHOT, PACTEHHI M JKHUBOTHBIX) MO OMNHMCAHUIO, HA
CXCMATHUECKUX HM300PAKECHHAX, YCTAHABJIHMBATL CBSA3b CTPOCHUS M (PYHKUMH KOMIOHCHTOB
KJIEeTKH, 000CHOBBIBATH MHOTOOOpa3He KIIETOK,

PacHo3HABATh MOMYJSILUIO U OMONOTHYECKUI BHI IO OCHOBHBIM IPU3HAKAM,

OTUCHIBATh ()EHOTHIT MHOTOKJICTOYHBIX PACTCHHII M JKMBOTHBIX [0 MOPQOIOTHYECKOMY
KPHUTEPHID,

00bACHITH MHOrOOOpa3He OPraHU3MOB, MPUMEHSIS IBOIOLIHOHHYI TEOPHIO,
knaccupuumupoBars Ouonornyeckue OOBEKTHI HA OCHOBAHMM OJHOTO MJIM  HECKOJIbKHX
CYLIECTBEHHBIX NPU3HAKOB (THMbI MUTAHHA, CMOCOObI ABIXAHUA W PA3MHOXEHHS, OCOOEHHOCTH
pa3BUTHSA);

OOBACHATH NPUYMHBI HACJIEACTBEHHBIX 3a00EeBaHMI;

BBISIBJIATh HU3MEHUHBOCTb Y OpPraHU3MOB, OOBACHATH MNPOSBIEHHE BUAOB H3MEHYHUBOCTH,
UCMONB3YSl  3aKOHOMEPHOCTH ~ W3MEHUHBOCTH,  CpPaBHHBaTb  HACHEACTBEHHYIO  H
HEHACJECTBEHHYIO U3MEHYHBOCTD,

BBIABIISITh MOP(OJIOTHUECKHE, (PUIHONOTHYECKHe, [OBEACHYSCKHEe afanTalii OPraHu3MOB K
cpene oOMTaHHA M JEHCTBUIO SKOJIOTHYECKHX (HaKTOPOB;

COCTABJISITh CXEMBI TIEPEHOCA BELIECTB M SHEPTHH B IKOCHCTeMe (LIeTH ITUTaHs),

NPHUBOOUTH JOKA3aTENbCTBA HEOOXOAUMOCTH COXpaHeHUs OHOpa3sHOOOpasust AJisl YCTOHYHBOTO
Pa3BUTHS U OXPAHBI OKPYKAIOIIEH CPenbl;

OLIEHHBATH JOCTOBEPHOCTb OHOJIOTHHYECKOH HHPOPMALUH, TMONYYECHHOH M3  Ppa3HBIX
MCTOYHHKOB, BBIIENATH HEOOXOIMMYI0 HH(OPMALMIO AT HCIOJBb30BaHUA €e B y4eOHOMH
NeATeIbHOCTH U PeLIeHNH NPAaKTHUYeCKHX 3a1ad,

NPEeACTaBNATE OMONOrHYECKYI0 MHQOPMALMIO B BUAE TEKCTA, Tabauubl, rpadika, AHarpaMmMbl 1
NeNaTh BbIBOALI HA OCHOBAHHH MPEACTABIEHHbIX AAHHBIX,

OLIEHUBATb POJIb JOCTUXKEHMH TEeHeTHKH, CeJeKUMH, OWOTEXHOJOTMH B MPAKTUHECKOMH
AEATEeNIbHOCTH 4€JI0BeKa U B COOCTBEHHO JKH3HM;

OOBACHATb HEraTHBHOE BJIMSIHME BELUECTB (JIKOroJisi, HUKOTHHA, HAPKOTHYECKUX BELIECTB) HA
3apO/bILIEBOE PA3BUTHE YEOBEKA,

OOBACHITH NOCAEACTBUS BAMSAHUS MYTAT€HOB,

OOBACHITH BO3MOXHbBIE NPUUHHBI HACTEACTBEHHBIX 3a00I€BaH Uil



e faBaThb Hay4yHOoe  OObAcHeHWe  OuojoruveckuMm  (dakTtam, npouLeccaM,  SIBJIEHUSM,
3aKOHOMEPHOCTSIM, MCIOJNB3Yst OHOJIOTHYECKHE TEOPHH (KJIETOHHYIO, 3BOJIIOLMOHHYIO), YUEHHE
0 duocdepe, 3aKOHBI HACIECTBEHHOCTH, 3aKOHOMEPHOCTH H3MEHYHBOCTH,

e  XapaKTEpHU30BATb COBPEMEHHbIC HANpaBICHUS B pa3sBUTHM OMOJIOTHH, OMUCHIBATH KX
BO3MO3KHOE MCTIONb30BAHUE B NPAKTHUECKOH AeSTEIbHOCTH,

e CpaBHHUBATH CNOCOOBI AEIEHHS KJIETKH (MUTO3 U MEHO3);

e pelIaTh 3a7auyu Ha noctpoeHue gpparmenta propoti uenu JIHK nmo npeanoxeHHOMY (hparMeHTy
nepeoii, PHK (MPHK) no yuactky JITHK;

e pelIaTh 3a/1a4M Ha OMpEAETeHHNE KOJHUUECTBa XPOMOCOM B COMATUYECKHX H TOJIOBBIX KJIETKaX,
a TAKKe B KJIETKAX Mepes HauajloM JieNeHus (Meifo3a Wi MHTO3a) M MO €ro OKOHYaHUM (71
MHOTOKJIETOUHBIX OPTaHU3MOB);

e pelaTb TIEHETHYECKHE 3aJayd HAa MOHOTMOPHAHOE CKPELIHMBAHHE, COCTABJATH CXEMBI
MOHOTHOPHAHOTO CKPELIMBAHMS, TIPHUMEHsST 3aKOHBI HACIEACTBEHHOCTH W HCIOJIb3Ys
OHOJIOTHYECKYIO TEPMHUHOJIOTHIO H CUMBOJIHKY,

e VCTAHABJMBATH TWUIl HACICOOBAHHS M XapakTep MHPOSBIEHHS [PH3HAKA MO 3aJaHHOW cXeme
POIOCIIOBHOM, MPUMEHSISI 3aKOHBI HACTIEOCTBEHHOCTH,

e OLEHHUBATH PE3YJIbTAThl B3aUMOIECHCTBUS YEJIOBEKA M OKPYIKAIOIIeH CpPeabl, MPOrHO3HPOBATD
BO3MOJKHBIE TOCHEOCTBUSI HEATEIbHOCTH UYeJIOBEKAa [l CYIUeCTBOBAHMSA OTAEIbHBIX
OHOJIOTHYECKHX OOBEKTOB U LIENBIX IPUPOAHBIX COOOIIECTB.

III. Conep:xaHue yueOHOT0 MpeaMeTa

10 knace
Beenenne (1u).

buonorusa. OCHOBHbIE NPU3HAKK KMBOTO. YPOBHW OpPraHu3alMM Xu3HU. Meroabl usydenuns
Ouonoruu. 3HaueHrie OHOIOrUH.
1. Knerka — exanua xusoro (16 4)

DJIeMEHTHBII COCTAB JKUBOTO BelecTBa OHochepsl. PacpocTpaHeHHOCTD 3JIEMEHTOB, X BKJIAI
B 0Opa3oBaHUE KUBOH Marepud. MakposlIeMeHTH, MHUKpPOdJIeMeHThl. HeopraHudecknue MOJIEKYJIbl
JKUBOTO BEIIECTBA. BOAA, COJIM, X PpOJb B OOECMEUeHUMH INPOLECCOB IKU3HENESTeIbHOCTH
U moafepykaHud — roMeocrasza. Opranuueckue MaTepuu.  MaKpOdJIEMEHTBl, MHKPO3JIEMEHTHI.
Heopranugeckue MoJeKybl JKMBOTO BEINECTBA. BOHA, CONM, MX POJb B OOECIeYeHHH NPOLEecCOB
JKU3HENEATEIbHOCTH W MOAAeP)KaHHH romeoctasza. OpraHuueckne MOIEKylbl. buomornueckue
noauMepel — OenKu, CTPyKTypa M cBoiicTBa OenkoB, GyHKUMH OeNKOBBIX MOJIeKyJ1. buonormueckue
KaTanu3aTopbl — OenKkH, X KnacCupuKauus U pojib B 00ECNEeUEeHUH NMPOLECCOB KU3HEAEATENbHOCTH.
VrieBoael B KWU3HW  PACTEHHH, JKHMBOTHBIX, [PMOOB M MUKPOOpraHu3moB. CTPyKTypHO-
(pyHKUMOHANBbHbIE OCOOEHHOCTH OpraHu3aluu  MOHO- M Aucaxapuaos. JKupbel —  OCHOBHOM
CTPYKTYPHBIH KOMINOHEHT KJIETOYHbIX MEMOpAH W UCTOUHHK 3Hepruu. OCODEHHOCTH CTPOEHUS KUPOB
U JIUIUJIOB, JieKallMe B OCHOBE MX (PYHKLHMOHAILHON AKTUBHOCTH HA YPOBHE KJETKU M LIEJOCTHOrO
opranusma. JIHK — monexynabl HacAeACTBEHHOCTH, MCTOPUS M3Y4YeHHA. YPOBHU CTPYKTYPHOM
opranuzauun;, Ouonoruueckas pons JAHK: reneruueckuit koa, csoiictBa koaa, PHK; crpykrypa n
¢pynxuuu. MudpopmanmoHusle (MaTpuuHbIe), TPAHCHOPTHbIE, PpUOOCOMHbIE N perynastopHbie PHK.
«Manele» MOJEKyNBl H HX polb B OOMEHHBIX IIpoleccaXx. BuTaMHHBI. CTPOCHHE, HCTOUHHKH
noctyniaeHuss, GyHkuud B opraHusme. IIpokapuoTudeckue kieTky, ¢gopma u pasmepsl. CTpoeHue
[UTOIIa3Mbl OAKTEpHAIbHOHN KJIETKHM, OpraHu3alis MeTadonu3Ma y MpokapuoT. I'eHeTmdeckuii
anmapat Oakrtepuil. CnopooOpasosanue. PasmuoskeHue. OCHOBbl CHCTEMAaTHKH, MECTO H pOJb
TIPOKAPHOT B OHOLICHO3aX.



Lluronnazma »sykapuotudeckoil knerku. MemOpaHHbIH NPUHLUMN  OpraHU3alUK  KJIETOK;
CTpOeHHe OHONOTHYECKON MeMOpaHbl, CTPYKTYPHbIE U (YHKUMOHANbHbIE OCOOEHHOCTH MeMOpaH
Pa3NUYHBIX KIETOYHBIX CTPYKTYp. Opranennb! LUTOMIA3Mbl, UX CTpykTypa u ¢yHxuuu. Llutockener.
BrkroueHust, X 3Ha4YEHUE M POJib B MeTadoau3Me KiaeTok. KnetouHoe sapo — LEHTP yIpaBieHUs
KU3HEIEATENbHOCTBIO  KJeTKH. CTPYKTYpbl KIETOUHOrO sfapa: sjepHas o0olouka, XPOMATHH
(rerepoxpoMaTuH), sinpeliko. Kapuonnazma. Jnddepennuanbias akTHBHOCTb T'€HOB; 3YXPOMATHH.

OOMEH BeleCTB M TNPEBpallleHus HEPrUH B KJIETKE — OCHOBAa BCEX MPOSIBICHHUI ee
JKU3HENIEATENIbHOCTU. ABTOTPO(HbIE U reTepoTpodHbie opraHusMel. [lnacTuueckuii U SHepreTHUECKU
oOmMeH. buonornueckuit CUHTE3 OPraHHYECKUX MOJIEKYJ B KJIETKE., JTarbl SHEPreTHYeCKOro oOMeHa.
DoTOCUHTE3. XEMOCHUHTES.

2. Pa3aMHOKeHHe U pa3BHTHE OPraHu3Mos (6 4)

®opmbl  Oecrionoro  pa3MHOMKEHHS,  MHTOTHYECKOE  HelIeHHe  KJICTOK  IPOCTEHINHX,
nopoobpa3oBaHye, MOYKOBAHHE Y OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHH3MOB, BEreTaTHBHOE
pPa3MHOKEHHE. JBONIOLMOHHOE 3HaAUCHHE OeCroNoro pa3sMHOKEHHSL.

[lonoeoe pasMHOXKEHHE pacTeHHMH H KUBOTHBIX. llonoBas cucreMa, OpraHel IOJOBOTO
Pa3MHOKEHHSI.

['ametorenes. Ilepuomel 0Opa3oBaHMsl TOJOBBIX KIETOK: PA3MHOXKEHHE, POCT, CO3PEBAaHHE
(Metio3) u GopMupoBaHne MONOBLIX KJIeTOK. OCOOSHHOCTH CriepMaToreHesa u oporeHesa. OceMeHeHne
U orIogoTBopeHne. HapykHoe 1 BHyTpeHHEe OILUIOIOTBOPEHHUE.

Pa3BuTHe MONOBLIX KJNETOK Y BbICIIMX PACTEHHI; NBOHHOE OIMJIOJOTBOPEHHUE. DBOJIOLIMOHHOE
3HAYEHHUE MOJOBOrO PaA3MHOKEHH.
3.0cHOBbI reHeTHKH U ceaexkuun (11 1)

Hcropust pazBuTus reHeTHku. 3aKOHOMEPHOCTH HACJIEOBAHUSI NMPU3HAKOB, BbIsIBJIEHHbIE I
Meunenem. MonoruOpuanoe ckpewinpanve. Ilepsbliii 3akoH Mennens — 3aKOH AOMHUHUPOBAHUS.
Bropoii 3axon Menaenss — 3akoH pacwervienus. [losHoe v HenoysHOe AOMHHUPOBaHME. 3aKOH
YUCTOTBI FAMET U €ro LUTOJIOTHYECKOe OOOCHOBaHME. MHOKECTBEHHbIE alUleNu. AHaIU3UpYIOLIee
ckpemuBanue. JuruOpunHoe M monuruOpHUAHOE CKpEIUBaHue, TpeTHH 3akoH MeHnens — 3aKoH
HE3aBUCUMOTO KOMOMHUPOBaHUS.

XpoMocoMHass Teopusl HacieACTBEHHOCTH. CLEMNIEHHOE HAacleAOBaHUE IPU3HAKOB. 3aKOH
Moprana. [lonHoe 1 HENOJNIHOE CLCIUIEHHE I'€HOB, PACCTOSIHUE MEXKAy NeHaMH, PacHOJIOKEHHBIMU B
OIHOH XPOMOCOME, T€HETUUECKHUE KapThl XPOMOCOM.

['eneTnueckoe omnpenceHne MoJa, NOMOTAMETHBIH M IE€TEPOraMeTHbIN NoJ. ['eHernveckas
CTPYKTypa NOJIOBBIX XpoMocoM. Hacnenosanne npu3HAKoOB, CUSIICHHBIX € [TOJIOM.

I'enotun kak uesnoctHas cucreMa. B3amMmoneicTBHe afielbHBIX M HEAJIEJIbHBIX T'€HOB B
ONpeeIeHUH IPU3HAKOB.

LleHTpBI NPOUCXOIKAEHHS KYIbTYPHBIX pacTeHHil U ux MHOroodopasue. Coprt, mopona, LTaMM.
MeToabl  cenekuMM PaCTEHMM M SKMBOTHBIX:  0oTOOp W rubpuamsauus; ¢opmb  otdopa
(MnauBuAyanbHbIl M MaccoBbll  oTOOp).  OTnanenHas rudpuaMszauMs, sIBJIEHHE TeTePO3MUCa.
HckycctBennblit  myTtaredes. Cenekuuss MHKPOOPraHM3MOB. DBHMOTEXHONIOTMsS M reHeTuveckas
vuHkeHepus. JIOCTHXKEHUST M OCHOBHBIE HAMpPaBJIEHHS COBPEMEHHOM CeNeKUMM. 3HadeHue
CeJIeKL U JUIs pa3BuUTHs CENIbCKOXO35HCTBEHHOTO NPOU3BOACTBA, MEJMLHHCKOI,
MUKPOOHONOrHUYECKON U APYTHX OTPACAEH NMPOMBILLIEHHOCTH,

11 xknace
1.2Bomonusa (224)

PazBuTHe 3BOMIOIMOHHBIX MAel, sposounoHHas Teopus Y Jlapeuna. CHHTETHYECKAST TEOPHUS

sBOMONHN. CBUAETENBCTBA 3BONIOLNY JKUBOH MpUpoabl. MUKpPO3BOMIOLNSA U Makpo3sBosoLus. Bux,
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ero kpurepuu. Ilonynsinusi — 37eMeHTapHAsT €NMUHHIA 3BOJIOLUUU. J[BUKYIIUE CHIIBI 3BOJIKOLIMU, UX
BIMsIHUE HA TeHOhOHT momysituu. HanpapneHus 3BOIOINN.

I'unoTtesrl mpoucxokaeHust ku3HU Ha 3emye. OCHOBHBIE 3Tamlbl 3BOJOLUU OPTaHHUECKOTO
mupa Ha 3emie. MHorooOpasue opraHu3MOB Kak pe3ynbTar 3Bomouni. [IpuHuune! kiaccuduKkammm,
CHCTEMATHKA.

CoBpeMeHHBIE TMPENCTaBICHUs O MPOHCXOKACHHHM  YENOBEKA. JBOJIOLHUS  HEIOBEKa
(arTpornorenes). JBIDKyIIHE CHIIbI aHTPOTIOTeHe3a. Pacel 4enoBeka, HX MPOUCXOKIEHHE H €IHHCTBO.

2. Ixocucremsr (124)

Dkonoruyeckie (pakTOpbl M MX BIHSHHE Ha OpraHu3Mbel. [IpucrocobneHHss OPraHu3MOB K
OEUCTBHIO IKOJOTHYECKUX (PAKTOPOB. DKOJIOTUYECKAS HULLA.
buoreonenos. Dxkocucrema. Paznoobpasue skocucreM. B3anMoOTHOLEHMS TOMYIISILHI PAa3HbIX BUIOB
B 3kocucrteMe. KpyroBopoT BellecTB U NMOTOK 3HEPrUM B 3KOCHCTEME. YCTONUMBOCTb M JHHAMMKA
skocucteMm. [locnencTeus BAMAHHUA AESTENBHOCTH 4eJOBeKka Ha sKkocuctembl. CoxpaHenue
OnopaznooOpa3zus Kak OCHOBA yCTONHYUBOCTH SKOCHCTEMBI.

Crpykrypa Ouocheprl. 3akoHOMepHOCTH cyuiecTBoBaHus Ouocdepsl. KpyroBopor BeluecTs B
ounocdepe.

Ponb yenosexa B Onocdepe. I'nodanbHble anTponorenHeie u3meneHus B Ouocdepe. Ipodnemel
YCTOWYUBOro pa3zsutus. [lepcnekTHBbl pasBUTHS OHOJIONMYECKHX HAYK.

1V. TemaTuyeckoe naanuposanue 10-11 kiaacebt
(10 knacc 14 B Hegeamro, 11 knace 1 4 B Hegeu110)
Bcero 3a aBa roga o6yyenns — 684
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10 knacc (34 4)

1 Beenenue. buonorusa xak KOMIUIEKC HAyK O 1
JKHUBOI MPUPOJIE
2 Pazagen I. KIIETKA — EJIMHUITA 16 2 3
JKHUBOI'O
3 Paszaea I1. PASMHOXXEHUWE U 6 1
PA3BUTHE OPI"'AHI3MOB
4 Pazagen III. OCHOBBI TEHETHUKH 1 11 1
CEJIEKIIMH
Bcero: 34y 4 3
11 kaace (34 u)
1 | Pazgenl DBOJIIOLIMA 22 2 3
2 | Pazaea II. SKOCHUCTEMbI 12 2 4
PesepsHOE Bpems -
Bcero: 344 4 4 3




