CornacoBaHo
3amecTuTenb AUPEKTopa
MOY «COHI Ne 1»
Muxeesa E.II.

CormnacoBano
PykoBoaurens IIIMO
Pemernukosa C.E.
ITporoxoin Nel ot 27.08.2021

Moanucan: MOY COLU Ne1

Moy COLLI NQ:I_ MecTtononoxeHue: r. Hrensc, yn. TenbmaHa,

0.139

Pabouas nporpamma

T10 3JIEKTUBHOMY KypCy
«ClI10>KHbIE BOIIPOCHI OMOJIOT UM

Y1Bepxaaro

Hupexrop MOY «COLI Ne 1
/MokpenioB A.B. /

[Tpukaz Ne 256 ot 31.08.2021

JUTsE 00YYarOIIUXCS CPEeHEro 00111ero oopazoBaHus

Ha 2021/2023 yuebHbli TOJ



Hacrosimast pabodasi mporpaMMa 1o 3JIeKTUBHOMY Kypcy «CIOXHBIE BOMPOCH OHMOJIOTHUM»
pazpaboTaHa B COOTBETCTBHM C OCHOBHBIMU TMOJNOXKEHHSIMH DenepallbHOTO ToCyAapCTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa CPEeIHEro o0Iero 00pa3oBaHus, IIAHUPYEMBIMH PE3yIbTaTaMH CPEIHErO
obmiero oOpa3oBaHMs, TPEOOBaHUAMU OCHOBHOW 0O0pa30BaTEIbHONW MPOrPaMMBI CPEIHEro  OOIero
obpazoBannss MOY «COII Ne 1» DMP, a Taxke ¢ ydeTom paboueld mporpaMMbl BOCIIHTAHHS H
OpHEHTHpPOBaHa Ha paboTy MO MPUMEPHON HporpaMMe IJisi OCHOBHOTO CpelHEro oOpa3oBaHUS  Ha
OCHOBE  TPUMEpPHOW TMPOrpaMMbl  3JEKTHBHOTO Kypca «CIIO)KHBIE BONPOCH OHONOTUNY  JUIS
00pa3oBaTEeNbHBIX OpraHW3alMi, pPeIM3YIOIUX MPOrpaMMbl  CpeaHero oOmiero oOpa3oBaHus,
pazpaboTtaHHoOi B ['oCy1apcTBEHHOM aBTOHOMHOM YYPEXKIECHHH JIOMOJHUTEIBHOTO MPO(hecCHOHATEHOTO
obpazoBanus «CapaToBCKHif 001aCTHONW MHCTUTYT pa3BUTHs 0Opa3zoBanus», I. Caparos, 2017 rox.

[Iporpamma npennasHadena s odydarommxcst 10, 11 B (ecTrecTBeHHO - Hay4YHBIA MPOGUITB)
KJlacca o0mieoOpa3oBareabHON MKOIbL. [IporpamMmma yuuThiBaeT 0COOEHHOCTH Kjlacca, B KOTOPOM OyneT
OCYIIECTBIIATHCA y4eOHas AESITeNbHOCTh. YpoBeHb oOydarommxcs 10, 11B (ecCTECTBEHHO — Hay4YHBIH
npoduns) kiacca Bbimie ypoBHS 10 kimaccoB 0a30BOro ypoBHS. DJEKTUBHBIM Kypc MO OHONOTHH
«CIl0)XKHBIE  BOIIPOCHI OMOJIOTMHM» OTHOCHUTCA K 4YacTH y4eOHOro miaHa, GopMUpPYEMOM y4acTHUKaMH
00pa3oBaTENbHBIX  OTHOIICHWH, SBIAETCS OJHOW W3  COCTaBISIIOIIMX  TPEIMETHOH  00JacTH
«ECcTecTBEHHBIE HAYKH.

B cooTBeTcTBUY ¢ yueOHBIM IUTAHOM U TIPUMEPHON MPOTPAMMOil Ha M3y4eHHE HIIEKTUBHOTO Kypca
«CIoXHbBIE BOMIPOCHI OUOIOrHI» 0TBOAUTCA 68 yueOHbIX yacoB (1uac B Hegento) 10 — 11 kiacc.

IInanupyemsble pe3yJbTaThl 0CBOCHHS Kypca
[Inanupyemble pe3yiabTaTbl OCBOEHHS IPOrPaMMBI  IEKTHMBHOro Kypca «CloxHbIE
BONPOCHl OMOJOTMM» YTOYHSAIOT W KOHKPETH3HPYIOT oO0IIee TOHUMAaHWE JIMYHOCTHBIX,
METANPEIMETHBIX U IPEIMETHBIX PE3YJbTATOB KaK C MO3ULUN OPraHU3alUUd MX JOCTH)KCHHS B
00pa30BaTeNbHOM 1eATENbHOCTH, TAK U C TIO3ULIMNA OLIEHKH TOCTHXKEHUS 3TUX PE3YNbTaTOB.
JIMYHOCTHBIE Pe3yJIbTaThI
JIMYHOCTHBIE PE3yNbTaThl BKIOYAIOT:

— (opMuUpOBaHME YYBCTBa TOPJOCTH 3a BKJAJ POCCUMCKHUX YYEHBIX XMMHUKOB B pa3BUTHE
MHUPOBOM XMMHUYECKOW HAYKH;

— MOJroTOBKa BbIOOpa MHAMBUIYaTbHON 00pa30BaTEbHOM TPaeKTOPUH U MPOhecCHOHATBHON
OpHUEHTAIK 00yJaromuXCs;

- q)OpMI/IpOBaHI/IC YMCHUS YIIPABJIATDH MO3HABATEILHON ACATCIIBHOCTBIO,

— Pa3BHUTHC CIIOCOOHOCTH K PCIICHHUIO NPAKTHYCCKUX 3aJad, YMCHHUIO HaXOIWUTb CIIOCOOBI
B3aHMOHeﬁCTBHH C OKpY’KaromuMu B y‘le6H0fI 151 BHeypquofI ACATCIIBHOCTH,

— (opmHupoBaHNE XUMUYECKOW U IKOJIOTUYECKOU KYIbTYPbI;

— BOCMHTaHHE OE30MTaCHOTO OOpAIICHUS C XUMUYECKIMH BEIIECTBAMH U CTPEMIICHHSI K
310pOBOMY 00pa3y >KHU3HH.
MeTanpeaMeTHbIe Pe3yJIbTaThl
— CaMOCTOSTENIHO OMpEAeTATh LIeNH, 337aBaTh NapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO
OTIPENIeNUTh, YTO TeJTb JOCTUTHYTA,
— OIIGHUWBATh BO3MOXKHBIE MOCJIEACTBHS JOCTID)KEHHUS IMOCTABICHHOM LN B JEATENbHOCTH,
COOCTBEHHOM KHM3HH U )KU3HU OKPYKAFOIINX JIFO/IeH, OCHOBBIBASICh HA COOOPAKEHHSIX STUKU H MOPAIIH;

— CTaBHUThb H (I)OpMyJ'II/IPOBaTL COOCTBEHHBIC 3agadyu B OGpﬁSOB&lTCHLHOﬁ ACATCIIBHOCTH H
JKU3HCHHBIX CUTYyalUAX;

— OLIEHHUBAThb pPECYpPChl, B TOM 4YHCIE BpeMs M Jpyrue€ HeMaTepHUalbHbIE PECYPCHI,
HEOOXOIMMEIE JI TOCTHOKEHHMS ITOCTaBJICHHOM IIE/H;

- BLI6I/IpaTL IyTb HOOCTHXXCHUA TCJIH, I[UJIAHUPOBATL PCHICHUC IIOCTABJICHHBIX 3ajady,



ONTUMU3HPYS MaTEpPUAIIbHBIE U HEMATEpUaAJIbHBIEC 3aTPAThI;

— Opranu3oBbIBaTh A(PGEKTHUBHBIM TOUCK PECypcoB, HEOOXOAMMBIX JUISI  JOCTHIKCHHS
MMOCTaBJICHHOM IICIIH;

— COIIOCTaBJIATH HOJ'Iy‘IGHHI:IfI pE3yIbTaT ACATCIBHOCTHU C MOCTaBJICHHOM 3apaHec LECIbIO.

— HCKAaTh W HAXOJUTh O00OOIICHHBIC CIOCOOBI PEIICHUsS 33aa4, B TOM YHCIE, OCYIIECTBIISThH
pa3BepHYTHIM HMHPOPMAIIMOHHBIHM MOUCK U CTABUTh Ha €r0 OCHOBE HOBbIE (yueOHbIC U TO3HABATEIILHBIC)
3a/1a4i;

— KpUTHUYECKH OIICHMBaTb U HWHTEPIPETHPOBATh HH(MOPMALMIO C pa3HbIX IO3ULUH,
pacrno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEUUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

— MWCIOJB30BaThb PA3JIMYHBIC MOJEIBbHO-CXEMATHUYECKUE CPEICTBA I  IIPEACTABICHUS
CYIIECTBEHHBIX CBS3€ M OTHOIIEHHWH, a TaKXKe MPOTHBOPEYM, BBIABICHHBIX B HH()OPMAITMOHHBIX
UCTOYHMKAX;

— HaxXOJUTb U IPUBOAUTH KPUTUYECKHUE APIYMEHTHI B OTHOILUCHWM JACUCTBUH U CYKICHHUU
JPYyroro; CrOKOMHO U Pa3yMHO OTHOCUTbCS K KPUTHYECKUM 3aMEUaHHUSM B OTHOIIEHUH COOCTBEHHOTO
CYXJICHUSI, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJUTH 33 paMKHU Y4YeOHOTO MpeIMeTa W OCYLIECTBIATH IIeJICHANPABICHHBIA TOUCK
BO3MOYKHOCTEH JIJIsI HIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS;

— BBICTPaMBaTh UHAUBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYEHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHUS,

— MEHSATh U yJIep>KUBATh Pa3Hble O3ULIMHU B 1I03HABATEIILHON JIEATEIbHOCTH.

— OCYUIECTBJIATH JIEIOBYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK
BHYTpPHU 00pa3oBaTeIbHON OPTaHM3AIMH, TaK U 3a €€ MpeJesiaMu), TOA0UPaTh MapTHEPOB IS ICI0OBON
KOMMYHHKAIIUM HMCXOAS W3 COOOpaKeHWH pe3ylbTaTUBHOCTH B3aUMOJEWUCTBUSA, a HE JIMYHBIX
CHMIIATH;

— TMPU OCYIIECTBIECHUU I'PYNIOBON pabOThl OBITh KaK PyKOBOJUTENEM, TaK U YJICHOM KOMAaH/IbI
B Pa3HbBIX pOJIsIX (T€HEPATOP UIEH, KPUTUK, UCTIOTHUTENb, BRICTYNAIONIUN, SKCIIEPT U T.1.);

— KOOPJIMHUPOBATh U BBINOJHATH pabdOTy B YCJIOBUAX pEAITbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BepHYTO, JJOTUYHO U TOYHO M3J1araTh CBOK TOUKY 3PEHMS C HCIIOIb30BAHUEM aJI€KBATHBIX
(YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;
NpeaMeTHbIE Pe3yIbTAThI
— pOJIb OMOJOTHYECKUX TEOPHi, 3aKOHOB, IPUHIIUIIOB, TUIIOTE3;
— E@IMHCTBO JKMBOM M HEKUBOW MNPHUPOIBI, POJCTBO, OOMIHOCTh MPOMCXOXKIEHHS >KHUBBIX
OpPraHM3MOB, SBOJIIOIMI0 PACTEHUN M JKUBOTHBIX, MCIONb3ysd OHOJOTMYECKHE TEOPHUM, 3aKOHBI U
IIPABUIIA;

— OTPHULATCIIBHOC BJIUAHHUC aJIKOroJjisl, HUKOTHHA, HAPKOTHUYCCKHUX BCHICCTB HaA Pa3BHUTHUC
3apOoJbllIa YCJIOBCKA,; BIIMAHUC MYTAIrCHOB Ha OPraHn3M YCJIOBCKA,

— IPUYUHBI HaCJICACTBCHHBIX n HCEHACJICACTBCHHBIX I/ISMeHeHI/II\/’I, HaCJICICTBECHHBIX
38.6OJ'ICB8.HI/II71, TCHHBIX U XpPOMOCOMHBIX MYTaHHﬁ;

— B3aUMOCBSI3U UYEJIOBEKA U OKPYXKAIoUIel cpebl; HeOOXOIMMOCTh COXPAHEHUs MHOT000pasus
BU/JIOB, 3aILUTHI OKPYKAIOLIEH Cpebl;

— MECTO M POJIb YeJIOBeKa B MPHUPOJIE; POACTBO YEJIIOBEKA ¢ MIICKOTUTAIONIMMHU >KHBOTHBIMH,
POJIb Pa3IMYHBIX OPTaHU3MOB B JKM3HU YEJIOBEKA;

— 3aBUCHUMOCTh 3/I0POBBSl UEJIOBEKa OT COCTOSHMSI OKpYXalollel cpenbl; MpOsIBICHUE
HaCJIeICTBEHHBIX 3a00JI€BaHUN, MIMMYHHUTETA Y YEJIOBEKA,;

— POJIb TOPMOHOB U BUTAMHUHOB B OPraHU3ME, YCTAHABJIMBATb B3AUMOCBA3U:

— CTpO€HHUs U (QPYHKIMHA MOJEKYJ, OpPraHOMIOB KJIETKH; IIACTUYECKOTO M IHEPreTHUECKOro
00MEHa; CBETOBBIX M TEMHOBBIX PeaKLUi (OTOCHHTE3A;



— peuiath 3aaadyu pa3H0171 CJIOKHOCTH 110 IMTOJOInH, TICHCTHUKC (COCTaBJ'I}ITb

CKpEITUBaHMUs ),
— pacClio3HaBaThb U OIMCLIBATDL:
— KIIETKW PaCTeHUI U KUBOTHBIX;
— ocobeil Buia 1o MOPQOIOTHIECKOMY KPUTEPHIO;

— OHOJIOTHYECKHE 00BEKTHI 10 nux I/1306pa}KeHI/II-O n mnmponeccam

KHU3HCOCATCIIbHOCTH,
BBIABJIIATH:

— OTJIMYUTCIIbHBIC IPU3HAKU OTACIBHBIX OPraHU3MOB;,

— HWCTOYHUKH MYTareHOB B OKPY’KalOIIeH cpesie (KOCBEHHO); CPaBHUBATh
(1 nenaTh BBHIBOJBI HA OCHOBE CPABHEHUS):

— OHOJIOTHYECKHE O0BEKTHI (KJ'ICTKI/I, TKaH!, OpraHbl 1 CUCTEMbI OPraHOB, OPraHNU3MbI

pacTeHuil, KUBOTHBIX, TPUOOB 1 OaKTepuii);

CXCMbI

nux

— IIPOLECCChI U SABJICHUSA (O6M€H BCIICCTB Y paCTeHHﬁ, JKHNBOTHBIX, YCJIOBCKA, IIACTUYECKUI B

IHEPTeTUYECKU 0OMEH; (POTOCHHTE3 M XEMOCHHTE3);

— MHUTO3 U MeﬁOS; 0ecCI0JI0E U IIOJI0BOE PAa3MHOKCHHUE; OIIJIOAOTBOPCHUC Y paCTeHI/Iﬁ n

JKMBOTHBIX; BHCIIHCC U BHYTPCHHEC OINIOJJOTBOPCHUC,
OIPEICTISITh:

— IPHUHAOJICIKHOCTD OMOJIOrHYECKUX 00BEKTOB K OHpCI[GJICHHOﬁ

CHCTEMaTHUYEeCKOU Tpymie (kiaccuduranms);
aHAJIM3UPOBATh.

— BJIMAHHC (1)aKTOp0B puUCKa Ha 3J0pPOBLEC YCIOBCKA;, IOCICACTBUA ACATCIBHOCTH YCJIOBCKA B

3KOCHCTCMaAX, ria00aabHbBIE AHTPOIIOI'CHHBIC UI3MCHCHUA B 6H00cbepe;

PE3YIbTATHI OHOJIOTYECKUX 9KCIICPUMCHTOB, Ha6JIIOI[€HI/II71 1o X OINMCAaHUIO.

Conep:xanue JJIEKTUBHOI0 Kypca

Tema 1 Buosorus ;kuBoTHbIX (17 4acoB)

3oonorus — HayKa O XHMBOTHBIX. 3HaueHue KUBOTHLIX B npupoac MU KHU3HHU YCJIIOBCKA. POI[CTBO n

OTJIM4YME KUBOTHBIX U pacTeHul. Kiaccudukanus KuBOTHBIX.
[Tonnapctso Ilpocreiimue. O6mas xapakTepucTHKa.

Knacc Kopnenoxku. OObikHOBeHHast ameba. Cpena oburtanus. J[BukeHue.
IInranue. [Ipixanue. Beinenenne. Pasmuoxxenune. MHIucTupoBaHue.

Kiacc JKryTukoBsie. 3eneHas  3IBIVIBHA  — OJHOKJIETOYHBIN
IMPpU3HAKaMH JKUBOTHOT'O U paCTCHUA.

Tun Nndy3zopun. Undysopus  — Ttydenpka.  OcoOeHHOCTH
IIPOLIECCOB KU3HEAEATENBHOCTH. Pa3ipakuMocCTb.

MHuoroo6pa3ue U 3HAYEHUE  MPOCTEHIIMX. ManspuitHelii

BO30OYIHUTENb MATIIPUU KaK MAaCCOBOTO 3a00JICBaHUSI.
IHoanmapctBo MHOTOKJIETOYHBIE.

Ia3MOINH

1. Tun Kumreunononoctabie. OOIMas XapakTepuCTHKa THMA. [IpECHOBOMHBIN MOJHUII — THJpA.
Cpena oOuranuss W BHemHee cTpoeHue. JlydeBas cumMmeTpus. BHyTpeHHee cTpoeHue
(IByXcImoHOCTB, pazHooOpa3ue kjetok). Ilutanme. Jlpixanuwe. HepBHas cuctema. Pedrexkc.
Pereneparus. PasmHOXeHHE BereTaTUBHOE U MOJI0BOE. MOPCKHE KUIIEYHOMOIOCTHBIE (TTOJIUIIBI U

MeZy3bl) U 3HaUEHUE.
2. Tun [nockue yepu. OOIas XxapakTepUCTHKA TUTIA.



Knacc Pecununsie uepBu. benas mmanapus — npencTaBUTeNb CBOOOAHOKUBYIIUX YepBEl, MHEE
crpoeHue. [IByctopoHHss cummerpus. Myckynarypa. Iluranume. J[lpixanue. Breinenenue.
Hepsnas cucrema. PasmHoskenue. Perenepanusi.
Knacc Cocanpuuku. IleyeHounblii  cocanbuiukK. JKWU3HEHHBIM UK.
[TpucnocoOnenus K napasuTusMy.
Knacc Jlenrounsie yepBu. berumii menens. Ilapazutmdeckuit o0Opa3 sxu3HH. OcoOEHHOCTH
BHEIIIHETO0 U BHYTPEHHEr0 CTpOeHHUs. L{uKiI pa3BuTua U cMeHa X0351e€B. Mepsl npeynpeKIeHus
3apayKECHUs.
3. Tun Kpyrnsie yepBu. O0mias xapaktepucTuka tuna. YenoBeueckas ackapuaa. Bueninee
ctpoenue. Ilonmocts tena. Ilutanme. PasmHoxxkeHme u paszButue. Bpen ackapuabsl. Mepsl
npenynpexaeHus 3apaxkenus. Ocrpuna. MHorooOpasue mapa3suTH4ecKux 4depBeid u 6opnda ¢
HUMU.

4, Tun Konsuateie yepsu. OOI1as XapaKTepHCTHKA THIIA.
Knacc ManomerunkoBele. [loxkneBbie yepBu. Cpena oburanus. Bremnee crpoenue. TkaHu.
KoxHo - wMyckynbHbii Memok. [lojgocte Tena. Cuctembl OpraHoB —MUIIEBapeHUs,
KpoBooOpamieHuss W  BblgeneHus. llpomeccsl ku3HenmesTenpHOCTH. HepBHas cucrtema.
Perenepanusi. Pasmuosxxenne. 3HaueHue JOKICBBIX YepBE B MOYBOOOPA30BAHUM.

5. Tun Mosmtocku. OO1as XapakTepuCcTUKa THIIA.

Knacc bproxonorue. bonbioit npynosuk. Cpena oburanus u BHemHee ctpoenue. OcobeHHOCTH
IIPOLIECCOB JKU3HEAEATEIbHOCTH. MOpCKHE U Ha3eMHble OPIOXOHOTHE, UX 3HAUEHUE.

6. Knacc JIByctBopuarsie. be3syOka. O0pas xu3Hu K BHelIHee crpoenre. Oco0eHHOCTH
IIPOIIECCOB KU3HEIEATSIBHOCTH. MOpPCKHE IBYCTBOpPYATHIC. 3HAUCHUE JIBYCTBOPUYATHIX
MOJUTFOCKOB.

Tun Ynenucronorue. OO011as XxapakTepUCTUKA TUIA.

Knacc PakooOpa3nsie. Peunoii pak. Cpena oOburanusi. Buemnee crpoenue. PasmHoxxenue
Buytpennee crpoenue. I[lumneBapurenbHas, KpOBEHOCHAas W JbIXaTeNbHas CHCTeMbl. OpraHsl
nunieBapenus. [lutanue, apixanue, BeiaeneHne. OcOOEHHOCTH MPOIECCOB KU3HEEATEIBHOCTH.
HepBHast cuctema u oprasbl 4yBCTB.

Knacc ITaykoobOpasnbie. Ilayk — kpecroBuk. Cpena obutanus. BHemHee cTtpoeHue.
JloBuasi ceThb ee ycTpoiicTBO M 3HaueHue. [luTanue, npixanue, pazMHOkeHue. Poib kieniei B
MPUPOJIC U MPAKTUUECKOE 3HAUCHUE, MEPBI 3aIIUTHI YEIIOBEKA OT KIICIICH.

Knacc Hacexomble. Maiickuii Xyk. BHemHee M BHYTpEHHEE CTpOECHHE.
Pa3smHuoxeHnue. TUIBI pa3BUTHSA.

OTpsaibl HACEKOMBIX C IMOJIHBIM TpeBpalieHueM. Yemryekpouible. KamycTHas OensiHKa.
Tyroeeii  menkonpsa.  lenxoBoacrBo.  JIBykpbuible.  KomHaTHas  Myxa,  OBOJBI.
IlepennoHYaTOKPBUIBI IOHOCHAsI Muena W MypaBbu. MHCTHMHKT. Hae3ngnuku. buonormueckuit
croco6 60pbOBI C BPETUTENISIMHU.

OTpsa HaCEKOMBIX C HENOJIHBIM IpeBpamieHueM. [Ipsamokpeuibie. Ilepenernas capanya —
ONAacCHBIM BPEIUTENb CEJIbCKOTO XO3sMCTBA. POJIb HaCEKOMBIX B NPHUPOAE, UX MPAKTHYECKOE
3HayeHue. CoxpaHeHHe UX BUI0BOTO MHOT000pasHs.

Tun XopoBbie

OOmas xapakrepuctuka tuna. Kmacc JlanuerHuku. JIaHIETHUK - HM3ILIEE XOPIOBOE
xuBoTHoe. Cpena oOutanus. Buemmnee crpoenue. Xopaa. OcoOEHHOCTH BHYTPEHHEIO
cTpoeHusi. CX0ACTBO JAHIIETHUKOB C TTO3BOHOYHBIMHU U OECITIO3BOHOUYHBIMH.

Hanxnacce Pei6p1. O6Imas xapakTepuCcTHKa Kilacca XpAILIeBble U KOCTHBIE phIObI. PeuHoit
okyHb. Cpena oOutanusi. Bremnee crpoenue. Ckener u Myckynarypa. [lomocts Tena.
IInmesapurenbHas, KPOBEHOCHAsA, AbIXaTellbHbIE cUcTeMbl. [lnaBarenbHblli my3slps. HepBHas




cuctema u opranbl 4yBCTB. [loBenenue. PasmHoxkenue. 3ab6ota o moromcTBe. MHOTOOOpa3ue
pb10. OTpsAB! phIO: aKysbl, CKaThl, OCETPOBBIE CellbleoOpa3Hble, KaprnooOpa3Hble, KHCTENephIe.
XozsiictBeHHoe 3HadueHue poi0. [Ipomeicen pei6. MckyccTBeHHOE pa3Benenue pui0. [IpymoBoe
X035icTBO. BrnusiHue gedTenpbHOCTH 4YelloBEeKa Ha 4HCIEHHOCTh pbI0. HeobxoaumocTs
paloOHaIbHOIO UCIOJIb30BAaHUs PHIOHBIX OOTaTCTB, MX OXP; 3aIIUTa BOJ OT3arps3HEHUs U Ap.).
Kiace 3emuoBoanbie. O01Ias xapaktepucTuka kiacca. Jlsarymka. OcoOEHHOCTH Cpeibl
obpasoBanus. Buemnee crpoenue. Ckenet u myckynatypa.OcoOEHHOCTH CTPOSHHE BHYTPEHHUX
OpraH IpoOLIECCOB >KU3HEnesATeNbHOCTU. HepBHas cuctema u opransl 4yBcTB. PasmMHOXeHHNE U
pazBuTHe. PaznooOpa3ue 3eMHOBOIHBIX U UX 3HaueHue. [Ipoucxoxaenne 3eMHOBOIHBIX.

Kiace Ilpecmbikarommecs. OOmas xapakTepuctuka kiacca. [Ipeitkas simmepuna. Cpena
obutanusi. Buemnee ctpoenune. OCOOCHHOCTH BHYTPEHHEro CTpPOEHHs. Pa3MHOXeHue.
Perenepanus. Pa3snooOpasue coBpeMeHHBIX mpecMbikatommxcs. Otpsn Yemryituatsie. Otpsin
Yepenaxu. JIpeBHHE MpecMbIKAIOIIMECs: IWHO3aBPhl, 3Bepo3yOnie siiepsl. lIpomcxoxknenue
IIPECMBIKAOIIUXCS.

Knacc IItunpel. O6mas xapakrepuctuka kimacca. ['omyOb. Cpena oOutanus. BHemnee
ctpoenue. Ckener u myckynarypa. [lomocts Tema. OcoOEHHOCTH BHYTPEHHETO CTPOEHUS H
MpoLleccCOB  JKU3HeAesTenbHocTH. HepBHas cuctemMa u  opranbl  4yBcTB. lloBenenwue.
Pa3smHoxxenne u pasutrhe. Ce30HHBIC SIBIICHUS B YKU3HM IITHLl, THE30BAHHME, KOYEBKU MU
nepeneTsl. [Ipoucxoxkaenue NTHI, TPUCIIOCOOICHHOCTh MTUIl K Pa3IMYHBIM CpellaM OOUTaHUS.
[Itunel mapkoB, cagoB, JdyroB W moseid. [Itunpsl neca. Xumsble nTuipl. [Ituner 6omot u
nobepexxuid BogoeMoB. IITuibl creneil u myctbiHb. Ponb NTHI] B mpHUpoOJie U UX 3HAUYCHUE B
JKU3HU 4esoBeKka. Poib 3aloBEeHMKOB M 300MapKOB B COXPAHEHUU PEOKUX BHUAOB NTHILL.
[Ipusneuenue ntun. [ITutieBoaCTBO.

Kiacc Mnekonuraronue. O61mast xapakrepuctuka kinacca. Jlomamnss cobaka. Baemnee
ctpoenue. Ckener u myckynarypa. Ilomoctu tenma. Cucrema opranoB. HepBhast cucrema u
opranbl uyBcTB. lloBenenue. Pa3smHoxeHue u passurue. 3abota o moroMmcTBe. OTpsbl
miexkonurtaromux. IlepBo3Bepu. IlponcxoxkieHue MileKOMUTAOUMX. PyKOKpbLIbIe: JeTydue
MBIIIY, KpbUIaHbl. ['pbI3yHBl. XulIHbE: coOaubu, Komaybu. Jlactonorume. KurtooOpasuble.
[TapHokonbiTHBIE. OCOOEHHOE CTPOCHUS THUIIEBAPUTEILHOW CHUCTEMBI >KBAa4HBIX. [lOpOJbI
KpynHoro poraroro ckorta. Kaban. Jlomamnue cBunbu. HemapHoxomnbiTHbIE. JMKasi jomiajs.
[Topoasr nomamaux nomanei. [Ipumarel. O6e3bsiHBI. PONb MIIEKONMUTAIOMIMX B MPUPOJIE U B
JKU3HU 4YelloBeKa. BiusiHue AesTeNbHOCTH YeI0BeKa Ha YMCIEHHOCTh U BUA0BOE MHOT0OOpa3ue
MJIEKOTTUTAOIINX, UX OXpaHa.

Tema 2 Buosnorus pacrenuii, rpu0oB, MTumARHUKOB (17 4acoB)
[Ipu3HaKy KUBBIX OPraHU3MOB
OcHoBHbIE OHATHSA OOTAaHUKH, TPUHIIUIIBI KITacCU(UKAIIMY KUBBIX OPTraHU3MOB

1. MsorooOpa3ue )KUBbIX OPraHU3MOB

HapctBo  baktepun. OO6mas  xapaktepuctuka. Kmaccupukamums.  CtpoeHue
MPOKAPUOTUYECKON KJeTKU. JKu3HemesaTeapHOCTh. MHOrooOpasue Oaktepuii. DOpPMBI KIETOK.
Pounb GakTepuii B prpoie U X039HCTBEHHOM NeATeIbHOCTH YeJIOBEKa.

HapctBo I'pubpl. OOmas xapaktepuctuka. CpaBHEHHWE TPUOOB C J>KHUBOTHBIMH U
pactenusMu. CTpoeHue U )KU3HEeAeITeTbHOCTh IpruboB. PasmHoxenune rpudos. Kinaccudukamus.
HpoxckeBbie Tpubbl. [Inecuessie rpulbl. Illnanounsie rpudsl. ['pubsl mapasutel. Mukopusa.
3HaueHue rpuboB B MPUPOJIE U KU3HU YEJIOBEKa.

Otnen Jlumaitauku. XapakTepuCTUKA JUIIAHHUKOB KaK CUMOMOTHYECKHX OpPIaHU3MOB.
Crpoenne Tena JMmaHUKOB. Mopdonoruueckue TUMIBl  cioeBuma.  OcoOeHHOCTH
pasmMHOkeHus1. Crennpuyeckrue CBONCTBA JIMIIAHHUKOB. 3HAUCHHE.

2. Cucremaruka pacTeHUN



HapctBo Pactenus IMonnapctBo Husmme pacrenus. Ocobennoctu noaumapersa Husmmue
pacrenus. Bonopocnu. Ctpoenue tena Bogopociei. Xpomarodop. PazmHOXKeHHE BOIOPOCTEH.
OcCHOBHas XapaKTepUCTHKA OTAENIOB. 3ellieHble BOJOpociH, bypbsle Bogopocnu, KpacHbie
BOJIOPOCIIU. 3HAYEHUE BOIOPOCIICH.

[TonuapctBo Beiciiue pacteHusl. XapakTepucTtuka Beicimux pactenuili. TkaHb.
OcHoBHBIE TPYIIIBI TKaHEH pacTUTENbHOr0 opranuzma. O0pazoBaTebHbIE TKAHU (MEPUCTEMBI)
U OCHOBHbIe TKaHU. [lokpoBHBIE TKaHuU: ’mmiaepma, npooOka. [IpoBoasiue TkaHu: Kcuiiema,
dosma. Mexannyeckue u BbienuTenbHbIe TKaHU. Opranbl. Kitaccudukanus opraHoB BeICIIUX
pacTteHuii. BereratuBHble UM TeHepaTuBHbIE oOpraHbl. CHOpPOBbIE M CEMEHHBIE PAaCTEHUS.
DBOJIIOLIMOHHOE JIPEBO PACTCHUH.

Otnen MoxoBuansle. CTpoeHHE U LUKII pa3BUTH MXOB Ha npumepe KykymkuHa JibHA.
[Ipeobnananue rameropura B KU3HEHHOM ILHMKJIE — MPUMEp TYNHKOBOW BETBU B 3BOJIOIUH.
Ocob6ennoctu MxoB poaa Charnym. Poss B ipupoze.

Otnen IlanmopoTHukoBHuaHbIe. MecTtooOutanue. CTpoeHHE MAMOPOTHUKOB. Pa3MHOXEHHE
NanopoTHUKOB. [lukn pa3BuTus. Posib ManopoTHUKOB, XBOLIEH M IUIAYHOB B INPUPOAE U B
IBOJIIOLIH.

Otnen [N'onocemennsle. OcoOEHHOCTH ceMEHHBIX pacTeHuil. [IpenmyiiecTBo ceMeHu Haj
cnopoii. Ctpoenue XxBOHHBIX. Ilukn pasBuTus rojoceMeHHbIX Ha mnpumepe (CocHBI
00bIKkHOBeHHOU. CTpoeHue ceMmeHU. Poiib TonoceMeHHBIX B MPUPOJE M  XO3SHCTBEHHOMN
JESITEIbBHOCTH YEJIOBEKA.

Otnen IlokpsiTocemMeHHble. OCOOEHHOCTHM IOKPBITOCEMEHHBIX, O0ECIEYUBAIOLIIE
TOCIIO/ICTBYIOLIEE IIOJIOKEHUE JaHHOW rpynmnbel. MHorooOpa3ue U pacnpoCTpaHEHUE
nokpbIToceMeHHbIX. [lukn passurus. JIBoitHoe oruogorBopenue. OOpa3oBaHHE CEMEHM U
mroAa. Posib B mpupoie v X034MCTBEHHOE 3HAYCHHE.

Krnaccugukanys 1BeTKOBBIX pacTeHUI

CpaBHuTeNnbHas XapakTepucTuka kiacca JIBynonbHele u OIHOZONBHBIE DPACTEHUS.
OcHoBHble ipu3Haku cemeicTB Kpecroupernsie, [Tacnenonsie, Po3omerHbie, ClI0KHOIBETHHIE,
bob6oBbie. OcHOBHBIE TPU3HAKU ceMeiicTB.3nakoBble U JIuneitnsie. [IpeacraBureny.

4. Anaromus, MOpQoI0THs U PU3UOIOTHSI LIBETKOBBIX PACTEHUI.

IIBeToK — reHepaTHBHBIN opraH. CTpoeHHe IIBETKa U €ro yacTell (LIBETOHOXKa,
[[BETOJIOKE, YallleuKka, BEHYMK, OKOJIOIIBETHUK, NECTUK, ThIuMHKA). PyHKuuu. Knaccudpukarms
IIBETKOB I10 TUITy CHMMETPHH, 110 TI0JI0BOM NMpUHAIIEKHOCTH. Dopmyisl BeTKOB. ONbUIEHHE U
Tunel onbiieHus. Couserus. TUnbl COLBETUIN U UX 3HAYCHHUE.

ITnoxn. Crpoenne mioaa. Knaccudukanus ninonos. OcHOBHbIE THIBI 10/10B. COYHbIE
IUIO/IBI: AT0Ja, KOCTSHKA, MHOTOKOCTSIHKA, sI0JI0KO, ThIKBHHA, recrniepuauil. Cyxue mionasl: 600,
CTPYy4OK (CTpy4youeK), KOpoOouka, CeMsHKa, 3E€pHOBKA, JIUCTOBKA, Opex (opelex).
PacnipocTpaHeHne 110410B U CEMSH.

Cems. CtpoeHue ceMeHH, IPOUCXOKAEHHUE ero yacTed. Otnuuus cemssH OAHOOIbHBIX U
JBynoneHbIX pacteHnid. [Ipopactanne ceMsH.

[To6er. Ctpoenne mobera, ero ¢pynkiuu. [louka — 3agarounsiii moder. BereraTuBHeIE,
reHEepaTUBHBIE W CMEIIaHHbIE TOYKH. BujaousmeHeHUs MOOEroB: KOpHEBHUIIE, KIyOEHb,
KJIyOHETYKOBUIA, TYKOBHIIA, KOJIIOYKH, YCHI.

Crebenp. XapakTepucTuka crelms, ero GyHKIMH. AHATOMHYECKOE CTPOCHHE CTEOJIS
IpeBecHbIX pacTeHuil. OOpa3oBaHue TroaWyHBIX Kojel. llepenBuxeHne MUHEpaIbHBIX U
OpPraHMYECKUX BEIIECTB MO cTeO0. 'Opru30HTaNbHbIN TPAaHCTIOPT.

JIuct. BremHee crpoenue nucra. [IpocTeie n ciiokHblE TUCThS. JIMCTOpacnonokKeHue.
AHaToMHuecKoe CTpoeHHe JincTa. JKWIKOBaHHUE JUCTHEB. BUION3MEHEHNS JIMCTHEB: KOIIOYKH,
YCHKHM, JIoBuMe amnmaparbl. OCOOCHHOCTH JINCTHEB PACTEHUH, MPOU3PACTAIONIUX BO BIAXKHBIX U



CyXHX MECTax.

Kopenb. OriauunrenbHple 4epThl KOpHS, ero (GyHKuu. 30HbI KOpHSA. CTpoeHHE KOpPHS B II
orepeyHoM paspese. [louBeHHOe muTaHWe pacTeHUU. YpoOpenus. BumonsmeHeHHs] KOpHEMH:
KOPHEIUTO/I, KOPHEKITyOeHb, OaKTepuaibHbIC KITYyOCHBKH.

BereratuBHoe pa3smHOxkeHHe pacTeHuid. CrnocoObl BEreTaTMBHOTO Pa3MHOKEHHS
pacTeHUi B IPUPOJIE U CEIbCKOM X03siiicTBE. OTBOAKH, UYEPEHKHU, JIETIEHUE KYCTa.
Tema 3 AnaTtomus u ¢pusnosiorus 4yeaoeka (16 yacon)

1. OOmwuii 0630p opraHru3Ma 4eaoBeKa.

OOmiee 3HAKOMCTBO C OpPraHU3MOM 4eJoOBeKa (OpraHbl, CHCTEMBI OpIaHOB).
DneMeHTapHbIe CBEJIEHUSI O CTPOCHUHU, (DYHKIUAX M pasMHOXKEHHH KieTok. Pednexc. Kparkue
CBEIICHMSI O CTPOCHHMU U (PYHKIMSIX TKAHEW: SMUTENHalbHasl, COCAUHUTENbHAs, MBIIICYHAS U
HEpBHas.

2. HepsHas cucrema.

3HaueHue HepBHOW cucrteMbl. CTpoeHHME M (YHKUMU CIMHHOTO MO3ra, OT/AEJIOB OJIOBHOTO
MO3ra: MpOJA0JIroBaTOro, CPeAHEro, NMPOMEKYTOUHOro, Mo3keuka. IloHsaTue o BereraTMBHOU
HEepBHOU cucTeme. bosblive momymapuss TOJOBHOTO MO3ra. 3HAUYEHHE KOPBI OOJIBIIHUX
MOJTYLIAPHM.

3. AHanmM3aTopHI.

Opranbel 4yyBCTB. 3HaYCHHE OPraHoB 4yBCTB. AHanuzartopbl. CTpoeHue M (GYHKIMU OpraHa
3penusi. I'uruena 3penus. Ctpoenue U (QyHKIMM opraHa ciyxa. BectuOynsapHblii ammapar.
I'uruena cayxa.

4. Brpicuiasi HepBHas JAESITENbHOCTD.

besycnoBubie U yciioBHBIC pediekchl. OOpazoBaHue W OMOJIOTHYECKOES 3HAYCHHE YCIOBHBIX
pednekco. Topmoxenune ycioBHbIX pedekcoB. Poms .M. Ceuenopa u W.I1. ITaBmoBa B
CO3JaHUM YYEHMsI O BBICIICH HEPBHOW JEATENbHOCTH; €r0 CYIIHOCTb. DBOJIOLUS YCIOBHO
pedekTopHO# AesATENHPHOCTH HEPBHOW CHUCTEMBI. 3HaueHue cioBa. CO3HAHHME W MBIIIJICHUE
yelloBeKa KakK ()YHKIMU BBICIIMX OTJEJIOB T'OJOBHOIO MO3ra. AHTMHAYyYHOCTb PEIUTHO3HBIX
npejcTaBieHui oayme. ['urnena Gpusnyeckoro 1 yMCTBEHHOro Tpyaa. Pexxum Tpyna u otabixa.
CoHn, ero 3HaueHue. OTpullaTeIbHOE BIUSHUE Ta0aka M CIUPTHBIX HAIUTKOB HA HEPBHYIO
CUCTEMY.

5. Xene3bl BHyTpEeHHEN CEKPELIUH.

3HayeHue kene3 BHyTpeHHed cekpeuuu. [loHstne o ropmonax. I'opmoHsl runodusa,

IUTOBUIHOW JKEIE3bl, IOKEIYyIOYHOU JKEIe3bl, HaAINO4YEeYHUKOB. Poiap ropmoHambHON

PETyJIALMU B OpraHu3Me. DBOJIOLHNS SHAOKPUHHONW CUCTEMBI.
6. OnopHO - IBUTATENIbHAS CUCTEMA.

3HaueHUe ONMOPHO-IBUTATENbHOU cuctembl. CTpoeHue ckenera yenoBeka. CoeaMHEHUs KOCTEH:
HEMOJIBW)KHBIE, TMOJIYNIOABUXKHbBIE, cycTaBbl. JIBmkeHnue B cycraBax. CocTaB, CTpOEHHUE
(MakpOCKOITMYECKOE) W POCT KOCTeH B TONMIMMHY. MBbIIbI, UX cTpoeHue U ¢yHkuuud. HepBHas
perynauus AesteabHocTd Mblin. PedextopHas ayra. Paborta mpimin. BrnusHue putma u Harpys3ku
Ha paldoTy MBIII. YTOMJIEHHE MbIII. 3HaueHUuEe (U3MUECKUX YIMPaKHEHUH JUIsl MPaBUIBLHOTO
dopmupoBaHusa cKeneTa W Mbl. llpeaynpexeHue HCKPHUBICHHMS IO OYHHKA W Pa3BUTHUS
IIJIOCKOCTOTIHS.

7. KpoBb. BHyTpeHHsIs cpeia OpraHu3Ma: KpOBb, TKaHEBas JKHIKOCTb, JuMpa. OTHOCUTEIbHOE
MOCTOSIHCTBO BHYTpeHHel cpenbl. CocTaB KpoBHU: IUia3Mma, (opMEHHbIE 3JeMEHTHI. [pymmbl
KpOBH. 3HaueHHWE InepenuBaHusi KpoBH. CBepThIBAHME KPOBM KakK 3allUTHAs peakKiusl.
DpUTPOLUTHI, JIEHKOIIUTEI U TPOMOOIUTHI, UX CTpoeHue U GpyHKuuu. Manokposue. Yuenue N.1.
MeuHuKOBa 0 3allUTHBIX CBOWcTBaX KpoBHu. UMmyHuTET. Bopn0a ¢ anunemMusimu.



JIumparuueckass cucrema. CrpoeHne U ocHOBHbIe ¢yHKkIMH. KpoBooOpamenue. Opranbl
KpPOBOOOPAIIEHHUS: CEPIIE U COCYbI (apTepuH,

BEHbI, Kamwuisipbl). bonpmioid u mamelii kpyru kpoBooOpamieHusi. Cepaie, ero CTpoeHue u
pabora. ABromarusi cepaua. [loHsTHe O HEPBHOW M T'yMOPAJIbHON PETyNSLHUHU ACSTEIbHOCTU
cepana. JIBmxxenune kpoBu 1o cocynam. Ilynec. KpoBsinoe naBinenue. Jlemo kpoBu. I'mruena
CEepJCYHO-COCYIUCTON CUCTEMBI.

8.Isixanue. 3nauenue apixanusi. Oprausl JIbIXAHUS, UX CTPOeHHE U GyHKIHsA. ['0710COBOM ammapar.
['a3000MeH B JIeTKUX W TKaHsX. TpaHCHOPT ra3oB KpoBbio. [lpIxarenbHble ABMKEHU. BHemHnee
JbIXaHUE M KU3HEHHAs €MKOCTh Jerkux. [loHsTHe O TymMOpaJlbHON pErysslMM AbIXaHUS.
['uruena nprxanus.

9.TIumeBapenue. [TurarebHbIe BEMECTBA U MUIIECBbIE MPOAYKTHL. [luiieBapenue, GepMeHTHI, POIIb
B nuiieBapeHuu. CtpoeHue opraHoB nuieBapeHus. IlumeBapenue B mosoctu pra. I'nmoranue.
Pa6oter W.I1. [1aBnoBa 1o M3y4eHUIO IEATEIHLHOCTH CIIOHHBIX Jkene3. [IumeBapeHne B Kemyake.
[lonaTne O HEPBHO-TYMOPAJIBHON PETYISIIHUU KETyJ04yHOro cokooTnenenusi. Paborer M.IL
[TaBnoBa 1Mo M3y4yeHUIO MUILEBApEHUs B kenynake. [leueHp, mopkenyiouHas xkene3a U UX pojb
nuuieBapeHuu. V3MeHeHne mNuTaTeNnbHBIX BEIIECTB B KulledyHWKe. BcacwhiBanue. [uruena
MUTaHUS.

OOmen BemiecTB. BomHO-cosieBOi, OENKOBBIA, KUPOBOW W YrieBOIHBIH oOMeH. Pacman wu
OKHCJICHUE OPraHUYECKUX BEILECTB B KieTKaxX. @epMeHThl. ACCUMUIISILIMSL.
10.Beimenenne. OpraHbl  MOYEBBLICIUTENBHONH cuctembl. CtpoeHwe mouku. Hedpow.
ObpazoBanue wmoun. Perymsuus pabotsl mouyek. DyHKUMM TOYEK. 3HAUYEHUE BbIICTICHUS
MIPOJYKTOB 0OMEHa BEIIECTB.
11.Koxa. Crpoenue u QyHKIUU KOXU. POJb KOXHU B Peryisluy TEIUIOOTAAaud. 3aKaauBaHHeE
opranusma. [' urnena Koxu u oJ1e/bl.

12. Pa3BuTHE YEIOBEYECKOTO OPraHu3Ma.

BocnpousBoactBo opranusmoB. [lonoBbie »xene3bl M TOJIOBBIE KIETKU. OIUIOAOTBOPEHUE.
PazButue 3apoapima yenoBeka. OCOOEHHOCTH Pa3BUTHUS AETCKOTO U IOHOIIECKOTO OPraHU3MOB.
['uruena nosoBoy KU3HU.

Tema 4 'naBHbIe TEOPUHU, 3AKOHBI 1 3AKOHOMEPHOCTH B OuoJioruu (18 yacos)
1. VdeHnue o kieTke.

Crpoenue u QPyHKIIMU TIpOKapuOTHYECKON KieTku. [IpokapuoTudeckue kieTku; Gopma
u pasmepbl. CTpoeHHE LUTOIUIa3Mbl OaKTEpUAIBbHOW KJIETKH; OpraHu3anus MeTaboiusma y
npokapuoT. I'enetnueckuil ammapat Oakrepuil. CropooOpa3oBanue. PasmuoxeHne. OCHOBBI
CHUCTEMaTHKH; MECTO U POJIb MPOKAPUOTB OHUOIIEHO3aX.

CTpykTypHO-QYHKLIHMOHAIbHA  OpraHu3alus  KJIeToK  dykapuoT. LluTomnasma
HYKapUOTHUECKOW KJIeTKH. MeMOpaHHBI NPUHLUI OpraHu3alMM KIETOK; CTPOEHHUE
Ouonornyeckoil MeMOpaHbl, CTPYKTypHble U (YHKIHMOHAJIbHBIE OCOOEHHOCTH MeMOpaH
pa3IMYHBIX KJETOUHBIX CTPYKTyp. OpraHeiuibl LUTOMJIAa3Mbl, MX CTPYKTypa M (YHKIHH.
[{utockener. BkimiodeHus, uX 3HaueHHEe M pojib B Merabonm3me kietok. KierouHoe smapo -
LEHTP YNPABJICHUS >KU3HEIEATENbHOCTBIO KIETKU. CTPYKTYypbl KJIETOYHOTO sjpa: siiepHast
00oJ0uKa, XpoMaTuH, spblko. Kapuorasma.

OO6meH BemiecTB B KieTke (Metabonu3m). OOMEH BEIIEeCTB M MPEBpaLIeHUs] SHEPTUU B
KJIETKE — OCHOBA BCEX IPOSIBICHUN €€ >KU3HEAEATEIbHOCTU. ABTOTPO(HBIE U TeTepoTpodHbIE
opranu3mbl. [lmactuueckuii u >HepreTHYecKuii oOMeH. buosorndeckuii CHHTE3 OPraHUYEeCKUX
MOJIEKYJI B KJIETKE. DTallbl 3HepreTudeckoro ooMena. @orocuHTe3. XeMOCHHTES.

JKuzHeHHbI UK KiaeTok. KileTkn B MHOTOKJIETOYHOM opraHusMme. [loHartue o
muddepeHIIMPOBKE KIETOK MHOTOKJIETOYHOro opranusma. JKuW3HEHHbIM LUK KiIeTok. TkaHu
OpraHM3sMa C pa3HOM CKOpPOCTbIO KJIETOYHOro OOHOBIEHHUS. Pa3MHOXEHHE KIIETOK.



MutoTtnueckuit kit uatepdasa, penymaukanus JJHK; MuTo3, ¢pa3zpl MUTOTHYECKOTO JIEIEHUS
U TpeoOpa3oBaHUS XPOMOCOM; OHOJOTMYECKHI CMBICT W 3HaYeHHe MuTo3a (Oecronoe
pasMHOXEHHUE, POCT, BOCIIOJHEHUE KJIETOYHBIX IOTEPh B (PU3UOJOIMUYECKUX U IATOJIOTHYECKUX
YCIIOBUSX).

Hexnerounsie ¢hopmel xu3nu. Bupycsl u 6akrepuodaru. Bupycsl — BHyTpHKIETOYHBIE
[apasuTbl Ha I€HETHMYECKOM ypoBHE. OTKpBITHE BHPYCOB, MEXaHU3M BO3JICHCTBUSA BUpPYCA U
KJIETKH, HMH(EKUMOHHBIA Mpouecc. 3aboyieBaHUS JKUBOTHBIX M PACTEHUM, BbI3bIBAEMbIE
BUpycamu. baktepuodarmu.

Knerounas teopus. Knerounas teopusi crpoeHuss opranu3sMoB. OCHOBHBIE MOJOXKEHUS
KJIETOYHOW TEOpUH; COBPEMEHHOE COCTOSIHUE KJIETOYHONW TEOPUU CTPOEHMSI OPraHU3MOB.

2. Pa3mMHOXEHHE OpraHU3MOB.

becnionoe pa3smMHOXeHUE pacTeHUH W KHUBOTHBIX. DOpMBI OECIIONOro pa3MHOMKEHMS;
MHUTOTHYECKOE  [JEJIEHMEe KJIETOK MpOCTeHIInX, CcHopooOpa3oBaHUE; IIOYKOBAHHE Yy
ONHOKJIETOYHBIX M  MHOTOKJIETOYHBIX  OPraHM3MOB;  BETE€TAaTUBHOE  Pa3MHOXCHHE.
OBOIIIOLIMOHHOE 3HaYeHHE 0ECI0I0ro pa3MHOKEHHS.

[TonoBoe pasmuoxenue. [lonoBoe pa3sMHOXKEHHE pacTeHUM M KUBOTHBIX. [lomoBas
CUCTEMa, OpraHbl IIOJIOBOIO pa3MHOXeHMs. ['amertoreHe3. I[lepuoasl 0Opa3oBaHMs MOJOBBIX
KJIETOK: pa3MHOXXEHHME, pOCT, CcO3peBaHHE (Mei03) U (QOpMHUpPOBaHUE IOJOBBIX KIIETOK.
OcoOenHocTu crniepMaToreHe3a u oBoreHe3a. OcemeHeHue U oriogoTBopeHue. HapyxHoe u
BHYTPEHHEE OIUIOJOTBOPEHHE. Pa3BuUTHE IOJOBBIX KIETOK Yy BBICIIMX PAaCTEHUH; ABOMHOE
OILJIO/IOTBOPEHHUE. DBOJIIOLIMOHHOE 3HAUE€HUE T0JI0BOI0 Pa3MHOXKEHHUSI.

3. OCHOBBI TEHETHKH U CEIICKIIUH.

3aKOHOMEPHOCTh M HM3MEHYMBOCTb. McTopus mpencraBieHuil O HacieICTBEHHOCTH U
n3MeHuuBocTU. Mctopus pa3Butus reHeTuku. OCHOBHbIE 3aKOHOMEPHOCTH HacJe€ACTBEHHOCTH.
3aKOHOMEPHOCTH HACJIECOBAaHUs TMPU3HAKOB, BhIsIBICHHBIE [.Mennenem. Monorubpuanoe
ckpemuBanue. I[lepBwlii 3akoH MeHaens — 3aK0H TOMUHUpOBaHusA. Bropoi 3akon Menaens —
3aKkoH pacuieruieHus. [lonHoe W HemonHOe JOMMHHUpOBaHHWE. 3aKOH YUCTOTHI T'aME€T U €ro
LUTOJIOTHYECKOEe 00OCHOBaHME. MHOXECTBEHHbIE aliean. AHaIU3HUPYIOIIEEe CKpELUBaHUE.
JurabpuHoe v NOIUTMOPUIHOE CKpELIMBaHUE; TPETUN 3aKOH MeH 1esl — 3aKOH He3aBHCHMOT0
KOMOMHHMPOBAHUS.

XpOoMOCOMHasl Teopus HACIEACTBEHHOCTH. CIEIUIEHHOE HAacleA0BaHUE IPU3HAKOB.
3akoH Moprana. [lonHoe M HENOJHOE CLEIJICHHE TE€HOB; PACCTOSHHUE MEXIYy TIeHaMH,
PacroI0KEHHBIMU B OTHOM XPOMOCOME; FEHETUUECKUE KAPTBI XPOMOCOM.

I'enernyeckoe ompeneracHWe I0ja; TOMOTaMETHBIM M TeTEpPOraMeTHBIM  IOJI.
['eHeTnyeckas CTpyKTypa IOJIOBBIX XpomocoM. HacimenoBaHue INpU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

I'eHoTHII Kak LENOCTHAs CcUCTEMA. B3auMOIENWCTBHE QJUIEIBHBIX M HEAUICNIBHBIX TI'€HOB B
onpezeneHuu TNpu3HakoB. OCHOBHBIE 3aKOHOMEPHOCTH H3MEHUMBOCTH. OCHOBHBbIE (HOPMBI
W3MEHYMBOCTH. | 'eHOTUIINYEeCKass N3MEHUNBOCTh. MyTtannu. I'eHHbIEe, XPOMOCOMHBIE, T€HOMHBIE
MyTtanuu. CBolicTBa MyTalMil; COMaTUYECKHE U T€HEepaTUBHbIE MyTauuu. [IpudunHbl 1 yacTtoTa
MyTaluif; MyTareHHble (akTOpbl. DBOJIONMOHHAS POJIb MYTalMi, 3HAuU€HHE MYyTalMi s
NPAaKTUKU CEJIbCKOr0 XO3sAHCTBa M OMoTexHosoruu. KomMOMHATHBHAsT M3MEHYMBOCTh. YPOBHHU
BO3HUKHOBEHUS PA3MUYHBIX KOMOMHAIMA TE€HOB M HUX pOJb B CO3JaHMM T€HETUYECKOTO
pasHoOOpa3ust B Ipejesax BUAA. DBOJIOINMOHHOE 3HAYeHHE KOMOMHATHBHONW HW3MEHYHMBOCTH.
3aKOH FOMOJIOTMUECKUX PSAJI0B B HaciencTBeHHON n3MeHunBocty (H.M. BaBuios).
deHoTUnMYecKas, WIM MOJU(PHUKAIMOHHAS, M3MEHYMBOCTh. PoNb ycrnoBHil BHeUIHEH
Cpelpl B Pa3BUTHM M IPOSBICHUU NPU3HAKOB M CBOMCTB. (CTaTMYECKHE 3aKOHOMEPHOCTH
MOIU(UKAIIMOHHON M3MEHYMBOCTH; BapUAllMOHHBIA psA M BapualuoHHas kpuBas. Hopma



peakuuu. YIpaBleHUE JOMUHUPOBAHUEM.

Cenexuusi >KMBOTHBIX, PAacTEHMM W MHUKPOOPraHU3MOB. LIEHTpBI MPOUCXOXKACHUS
KyJbTYpPHBIX pacTeHUil MW ux MHorooOpasue. Coprt, nopoja, ImTamMMm. MeTOIbl CEIEKLHH
pacTeHUHW H IKUBOTHBIX; OTOOp H THOpuam3anus: (Gopmbl oTOOpa (MHIUBUIYAIBHBIA H
MmaccoBblit). OtnaneHHas ruOpuau3anus; sBIeHUE rerepo3uca. VICKycCTBEHHBI MyTareHes.
Cenexkuys MUKpOOpPraHu3MoB. buoTexHojorus M reHerndeckas HHXeHepus. JlocTmkeHus u
OCHOBHBIC HAIpPABJICHUS COBPEMEHHOW CeNeKUUU. 3Ha4eHHEe CEeNEeKUMHU M pa3BUTHS
CEJIbCKOXO035HCTBEHHOI0 IPOU3BOJCTBA, MEIULIUHCKONW, MHUKPOOMOJIOIMYECKOW U JIpyrux
oTpaciei MPOMBIIIIICHHOCTH.

4. VIHnuBuayanbHOE pa3BUTHE OPraHU3MOB.

OMOpHOHAIBHOE PAa3BUTUE XKUBOTHBIX. THIIBI SHLIEKIETOK, OCHOBHBIE 3aKOHOMEPHOCTH
npobnenus; oOpa3oBaHME  OAHOCIOMHOTO  3aponeimia —  Omactynel.  [actpymsanus;
3aKOHOMEPHOCTH 00pa30BaHUs IBYXCIOMHOTO 3apojbliia — racTpyJibl. [lepBuuHbIil opraHoreHes
U JanpHeimas auddQepeHnupoBKa TKaHEW, OpraHoB W cUCTeM. Perymsmus 3MOpHOHAIBHOTO
pa3BuTHs; YMOpHOHATbHAS MHAYKIWSA. POib HEPBHON M AHIOKPUHHOW CHUCTEM B OOECIICYCHHUU
SMOPHOHAIIHOTO Pa3BUTHUS OPraHU3MOB.

[ToctamMOpHOHaBHOE pa3BUTHE KUBOTHBIX. DOpMBI NOCTAIMOPHOHAIBHOIO IEepUoJa
pasBuTus. Hempsimoe pas3Burtue; moyHbIH M HeNmoiHbIH MeTamopdo3. buomorumueckuii cmbicia
pasButus ¢ Metamopdozom. IIpsimoe paszutue. JlopenpoayKTHBHBIN, PENpPONYKTHBHBIN U
HOCTPENPOAYKTUBHBIN mepuoibl.CTapeHue U CMepTh; OMOIOTHs TPOAOKUTEIbHOCTH KU3HH.

OHnrtorenes BbICHUIMX pacTeHU. buonornyeckoe 3HaueHHE JBOWHOIO OIUIOJOTBOPEHUS.
OMOpHOHAIbHOE PpA3BUTHUE; JIEJEHUE 3UTOTHI, OOpa30BaHME TKaHEH W OpPraHoB 3apoJbIIIA.
[ToctamOpuonansHOe pasButue. Ilpopacranue cemsH, auddepeHurpoBKa OpraHoOB M TKaHEH,
(dopmupoBaHue MOOEroB U KOpHEBOH cucTeMbl. O01IMe 3aKOHOMEPHOCTH OHTOreHe3a. CXoACTBO
3apofplliell U 3MOpUOHaNbHasg AMBepreHuus npusHakoB (3akoH K. bapa). buorenernueckuii
3akoH (3.I'exkens u @.Mrosep). Pabotst A.H. CeBepiioBa 06 aMOpHOHATEHON U3MEHUUBOCTH.

PazButue opranuszMa u okpyxarouias cpeaa. Ponb (GakTopoB oKpykaroleidl cpeisl B
AMOPHOHATILHOM M IOCTAMOPHUOHATILHOM Pa3BUTUU OpraHu3Ma. BiusHue TOKCHYECKUX BEIIECTB
(tabayHOTO  JBIMA, AQJKOTOJS, HAPKOTMKOB © T.O.) Ha XOJI OMOPHOHAIBHOTO W
OCTAMOPHUOHAIBHOTO Nepro10B. [IoHsATHE O pereHepanuu.

5. DBOJTIOMS )KUBOM IPUPOJIBI.

Bun, ero xpurepuu. [lomynsiuss — CTpykTypHas €QUHHMIIA BUAA M DJE€MEHTapHas
equHuIa sBomonuu. Mcropust sBomonMoHHbIX uae. Yuenue Y. [lapBuna. CuHTeTHUECKas
uctopust 3Boironuu. Mukpossomtonusa. CrocoObl BupooOpa3oBaHHus. Makpo3BOIIOIUS.
Hampasnenus u nyru sBomtonuu. ['unore3sl BOZHUKHOBEHHS JKUM3HU Ha 3emiie. DBOIIOLUS
opranuueckoro Mmupa. [IpoucxoxneHue yenosexa.

6. DKocucTeMbI U IPUCYLIHE UM 3aKOHOMEPHOCTH.

Cpena oOutanus, »sKoimoruueckue (akropel. OOmME 3aKOHOMEPHOCTH BIIUSHUS
HKOJIOTMYECKUX (PaKTOPOB HA OpraHM3M. 3aKOH ONTHMyMa. 3aKOH MUHHMMyMa. buonorndeckue
put™mbl. @otonepuoausM. bruoreoieHos, ero KOMIOHEHTHI U CTPYKTypa. Tpoduueckue ypoBHH.
KpyroBopot BemiecTB W mpeBpalleHHUs >HEpruu. buoreoxumuueckue LUKIBI B Ouocdepe.
Buorennass murpamus aroMoB. MexaHHM3Mbl yCTOWYMBOCTH Ouocepbl. CMeHa 3KOCHUCTEM.
PaznooOpa3ue skocucrem. buocdepa, ee xommnoHeHTH. [IpoGiaembl yCcTOMUHMBOIrO pa3BUTHS
ounochepsl.



Temarnueckoe mianupoBanue 10 - 11 kuaacc (68 yacoB)

Ne ni/m TemaTuyeckui 010K Kou- Moayab BociuTATEIbHOM Hcnoans3oBanue Hcnosb3oBanue
(Tema yueOHOTr0 BO NporpaMmbl NMPOEKTHOM 11(0])
3aHATHSA NPHU 4acoB «IxonbHBIH YPOK» (MccienoBaTe/IbCKOM)
OTCYTCTBHM TeM, 0JI0KA) eATEJHLHOCTH
1 | buonorus )KUBOTHBIX 17 Y CTaHOBJICHUE TOBEPUTEIBHBIX OTHOIICHUN MEKIY ITpe3enTanus,
YUUTEJIEM U €r0 YUeHUKaMH, CIOCOOCTBYIOLINX BHJIEOYPOK,
MO3UTUBHOMY BOCHPHUATHIO YUAITUMHCS TPEOOBaHUI U
MPOCHO yUHTETS,
2 | buonorus pacrenuii, 17 [ToOy>x1eHne MKOIbHUKOB COOTIOAATh HAa YPOKE [IpesenTanusi,
rpuOOB, JUIIAHHUKOB OOLIENPUHATHIE HOPMBI IOBEICHMSI, TPaBUIa OOLEHUS CO BHIEOYPOK,
crapiiumu [IpuBnedeHno BHUMaHUA K 00CyX/1aeMoi Ha JIEKTPOHHAS
ypoke HHpOopMaluy, aKTUBU3alluU [103HABATEIbHON GUGIHOTEKA
JESTEIIbHOCTH
3 | Anaromus u pusmnonorus | 16 [IpumeHeHne Ha ypOKEe MHTEPAKTUBHBIX OPM PabOTHI
4eJI0BEKa y4YalIUXCs: NHTEJUIEKTYAJIbHBIX UTP, CTUMYJIUPYIOIIUX
MM03HABATEIbHYI0 MOTUBALIMIO IIKOJIBHUKOB
Hcnonp30BaHne BOCIUTATEIBHBIX BO3MOKHOCTEN
coJiepKaHusl yueOHOro mpeMeTa yepes IEMOHCTPALUIO
JETSIM IPUMEPOB OTBETCTBEHHOT'0, TPa’KJAHCKOTO
MOBE/ICHHUS, IPOSIBJICHUS YEIOBEKOIIO0MS U
T00pOCEPIEYHOCTH, Yepe3 Mo00P COOTBETCTBYIOIINX
TEKCTOB JJIsl YTE€HUs, 3aj1a4 JAJIsl peleHus], MpoOIeMHBIX
cUTyalui st 00CYKJIeHHsI B KJlacce
4 | 'maBHbIE TEOpUH, 3aKOHBI | 18 BxiroueHue B ypok UTPOBBIX MPOLENYP, KOTOPHIE [IpesenTanusi,
1 3aKOHOMEPHOCTH B IIOMOTal0T MOJAEPKATh MOTUBALUIO AETEN K MTOJIyUYEHHUIO BHIEOYPOK,
OHMOJIOTHH. 3HAHUH, HaJlXUBAHHIO O3HTHBHBIX MEHIHIHOCTHBIX 06yuaromme
OTHOIIEHUH B KJIaCCE, IOMOTal0T YCTaHOBJIEHUIO IEKTPOHHBIE

no0poxenaTenbHON aTMoc(hepsl BO BpeMsl ypoKa

nmocoous




TemaTnuyeckoe NIAHKPOBaAHHE

HaumeHnoBanue TeM ypoKoB

Koi-
BO
4acoB

Jlata npoBenenus

1o IJIaHy no ¢akry

KoppekTupoBka
IIpOrpaMMBI

10 kjaace

Bbuojgorns ;KMBOTHBIX.

17

[Toamapcto Ipocreitmme. O6mias
XapaKkTepUCTHKA, MHOTr000pasHe.

no

Tun KumeynormnonocTHEIE.

Tun ITnockue yepBu, Kiacc
COCAJIBILIMKH.

Tun Kpyrnsie uepsu. O6mas
XapaKTepPUCTHKA TUIIA.

Tun Konpuareie yepBu. OOmas
XapakTepucTuka tumna. JlabopatopHas
pabotaNel BHemiHee cTpoeHue
JIO’KJIEBOTO YEPBs ,eTr0 MepeABUKECHUE,
pa3IpaKuMOCTh.

Tun Mommocku.JIaboparoprast pabora
Ne2 «Ctpoenue pakoBUH OPIOXOHOTHX
U JIBYCTBOPYATBIX MOJUIFOCKOB"

Tun Unenucronorue. Knace
PakooOpasHsbie.

Knacc [TaykooOpasHsie.

Kmacc Hacexowmrble. Pa3Buruie
HacekoMbIX. [ IpakTuyeckas padora Nel
OmpeieTICHNE HACEKOMBIX 110
ONPEJICTUTENIO.

10.

OO61as xapakTepuCcTHKa THUIIA
xopaoBbie. Knacc JlaHueTHukw.

11.

OO0m1as xapakTepucTUKa Kiacca
XpsIIIEBbIE U KOCTHBIC PHIOBI.

12.

Kitacc 3emuoBOqHBIE. OOIIAA
XapaKTEePUCTHKA KJlacca.

13.

Knacc IIpecmbikatomuecs. O61mas
XapakTepuCTHKa kiacca. PaznooOpaszue
COBPEMEHHBIX MPECMBIKAIOIIMNXCS.

14.

Knacc ITtunpr. O6miast XxapakTepucTHKa
kiacca.JJaboparopHas pabota Ne3
«U3Y4YECHUE CTPOCHHUS MEePHEB
NTHILIBL,pa3HO00pa3ie KOHTYPHBIX U
TyXOBBIX TIEPhEB.

15.

IITr1el: HEPBHAS CUCTEMA U OpPraHbl
yyBCTB. [loBeneHne, pa3sMHOXKEHHE U
PAa3BUTHE NTUILL.

16.

Knacc Mnekonuraromue. O01as
XapaKTepUCTHKA Kiacca.

17.

OTpSII[I)I MIJICKOIIMTAIOIUX.

BuoJgorus pacrenuii, rpudos,
JHINAMHUKOB

18

18.

[TapcTBO GaKTEpuil.




19

LlapcTBO TpHUOBI.

20

Otnen TUITafHUKA.

21

[ToauapcrBo Huzmue pacrenus. Otnen
BOJIOPOCIIH.

22

[ToauapctBo Briciiue pactenus.
Xapakrepuctrka BeICIIMX pacTeHUM.

23

Otaen MOXOBHUAHEIE,
MaroOpPOTHUKOBUIHBIE.

24

Otnen 'omoceMeHHEIE.

25

Otnen IlokpbITOCEMEHHBIE.
[TpakTuueckas paboTa ornpeaeacHue
PacTEHUH 110 ONPENCIIUTEIIO

26

JBynonbHble 1 OHOI0JIBHBIE
pacteHusi. OCHOBHBIC ITPU3HAKU
cemeiicTB .IIpakTrueckas paborta
BBISIBJICHUE MTPU3HAKOB CEMEHCTB 110
BHEIIHEMY CTPOEHHUIO PACTCHHM.

27

[IBeTOK — reHepaTUBHBIN OpTaH.
Cougerusi.

28

ITinon, BUABI IJIOJOB.

29

CeMs U ero CTpoeHHe, IPOUCXOXKACHUE
vacteld. [Ipopacranue cemsH.

30

[ToGer, ero ctpoenue. Bugonsmenenus
no0eroB: KOpPHEBUIIIE, KITyOCHb,
KITyOHETYKOBUIIA, TYKOBHUIIA, KOJTIOYKH,
ycbl. Ilpaktudeckas pabora
YepEeHKOBAaHNE KOMHATHBIX PACTCHHIA.

31

Crebenb. AHATOMHUECKOE CTPOCHUE
cTe0JIsl APEBECHBIX PACTEHUH.

32

JIuct. AHaTOMHYECKOE CTPOCHUC JIUCTA.

JlaGopaTopHast paboTa MPUTOTOBIIEHNE
MpenapaToB U PaCCMOTPEHHUE IO
MHKPOCKOIIOM IIJIACTHU A B KJICTKAX

33

Kopenb. 30Hb1 kKopHS. CTpoeHHE KOPHS
B IIONIEPEYHOM pazpese.

34

BereratnBHO€ pa3MHOKEHHUE PACTECHUM.

35

WTOroBb1ii KOHTPOJIB

11 kjaace

AHaroMus M GU3HOJIOTNS YeJ0BeKa

16

36

OO0111ee 3HaKOMCTBO C OpPraHU3MOM
yenoBeka.JlabopaTopuas pabora Nel
PaccmaTpuBaHue KIETOK M TKaHEH B
MHUKPOCKOTI.

37

CTpOCHI/IC )51 (I)YHKI_II/II/I CIIMHHOTI'O MO3Tra,
OTACJIOB I'OJIOBHOT'O MO3ra.

38

3HaueHue KOpbl OOJIBLINX MOJYIIAPHA.

39

Opransl 4yBCTB. AHAIU3aTOPBHI.
Crtpoenue u GyHKIIMM OpraHa 3peHHUs.
['uruena 3peHus.

40

Ctpoenue u GyHKIMH OpraHa ciayxa.




BectuOynsipHblii anmnapar.

41

Briciras HCPBHAA ACATCIIbHOCTD.

42

JKene3bl BHYTpEHHEH CEKpelnu

43

Crpoenue ckenera 4esioBeKa. MbIIIIIbI.

44

Buytpennsis cpena opranuzma. Cocras
KpOBU, UMMYHUTET.

45

Opransl kKpoBooOpatieHus. boybmoi u
MaJIblii KPYyI'd KpOBOOOPAIICHHUS.
[TpakTruueckas pabora Nel
JloBpaueOHasi noMoIIb IIPU
3a00JIeBaHUU Cep/IIla U COCYOB.
ITepBasi moMo1b IPU KPOBOTEUEHUSIX.

46

Opransl JpIXaHUsl, UX CTPOCHHUE U
¢ynkuus. 'a3000MeH B JIETKUX U
TKaHsX. JJabopaTropnast paboralNe2
N3mepenune o6xBara rpy/IHON KIETKHU B
COCTOSTHUM BJIOXA U BBIIOXA.
OyHKIUOHATIBHBIE MPOOBI C 3aEPIKKOM
JIBIXaHUS Ha BJIOXE U BBIIOXE

47

CtpoeHue opraHoB MUIICBAPECHHUS.
[TuimeBapeHue B MOJIOCTH pTa,
MUIICBAPEHUE B JKETYIIKE.

48

[TeueHb, NOMKETYAOUHAS KENE3a U X
poJib nuuieBapeHuu. BeacbiBanue.

49

MoueBbiieuTeNLHAS CUCTEMA.

50

Koxa. [IpakTrueckas pabota
Ne2IIpuemsbl okazaHus nNepBOi NOMOIIH
IIPU TPaBMax, 0KOrax, COJTHEUHOM U
TEIJIOBOM yJape.

51

PazButue OopraHn3ma 4CJIOBCKaA.

I1aBHBIE TEOPUH, 3AKOHLI U
3aKOHOMEPHOCTH B OMOJIOTMH.

18

52

FI/IHOTG?:I)I BO3HUKHOBCHUIA KXU3HU HA
3eMite.

53

3BOJ’IIOHI/I$I OpraHnu4€CcKoro mupa.
HpOI/ICXO)KI[CHI/IC YCJIOBCKA.

54

OOMeH BEIIECTB B KIIETKE
(MeTaboau3Mm).

55

JKU3HEHHBIN [TUKIT KIETOK.

56

Bupycsl u 0akrepuodaru.

57

["amerorenes. [IpakTudeckas pabota
Ne3 «Pemenue 3amad 1Mo TeMe
MEeHO03,MUTO3,raMETOTEHES»

58

OMOpHOHAIBHOE PA3BUTHE KUBOTHBIX.

59

OHTOreHe3 BRICIINX paCTCHHﬁ.

60

HcTopus pa3BUTHS T€HETHKH.
OCHOBHBIE 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.

61

MonoruOpuaHoe cKpeuBaHue.
IlepBblii 3akOH MeHaens — 3aK0H
JOMUHUPOBAHMSI.




62

Bropoii 3akoH MeHens — 3aK0H
pacweruienus. [lonHoe u HenosHOE
JIOMUHUPOBAHUE.

63 | AHanu3upyroliee CKpenrBaHue,
TpeTuil 3aKkoH MeHersl.

64 | HacnenoBanue npu3HaKoB,
CICTUICHHBIX C 1mojioM. JlabopaTopHas
pabora Ne3CocTaBieHue pogocioBHOM
1 UX aHaJIA3»

65 | I'enoTunuueckas N3MEHUYUBOCTD,
MYTAIIHH.

66 | denoTHMUECKAs U3MEHYHUBOCTD.

67 | Cenexuwust >)KMUBOTHBIX, PACTCHUH U
MHUKPOOPTaHU3MOB.

68 | Pemenue 3a1a4 1o UTOJIOTUH.
[Tpaktuyeckas padora Ned «Pemenne
3a7a4 Ha OMOCHHTE3 O€eNIKay

69 | Pemenue reHeTHYECKUX 3a/1a4.
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