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PABOYAS ITPOTPAMMA
yueOHOro npegmera «buosorusi» 9 Kiaacc
(ITo aBTOpCckoii nporpamme H. H. ConuH, B. b. 3axapos.
Buosiorusa. O6mue 3aK0HOMePHOCTH. 9KJ1acc.)

[TnaHrpoBaHWe COCTaB/IEHO Ha OCHOBe IMPOrpaMMbI OCHOBHOTO 001riero obpa3oBanus 1o 6uosoruu. 5-9
ksaccel, aBTopoB H. H. Conun, B. B. 3axapos, E. T. (koHueHTpuueckuii Kypc). M.: «/Ipoda», 2015 .

Yuebnuk: buonorusi. O6iue 3akoHoMepHOoCTH. 9 Kacc. C. I. MamoHToB, B. B. 3axapos,
WN. b. AracdonoBa, H. N. ConuH. - M.: [Ipoda.

KonnuecTBo yacoB B aBTOPCKOM nporpamme: 70 4acos.
Bcero 70 yacoB; B Hefiesro 2 yaca.

KonuuecTBo yacoB 1o yueOHOMY TulaHy U KaneHzapHomy Trpaduky MKOY «OctpoBHoBcKasi COIIl»,
yTrBepKaEHHOMY Ha 2019-2020 yuebHbIii rom B 9 kimacce — 68 uacoB. PacxokzaeHue B 2 yaca 3a cyeT
pe3epBHOrO BpEMeHU.

[171aHOBBIX KOHTPOJIbHBIX pabOT HeT.
ITpakTHueckux paboT 1 1abopaTopHBIX paboT (3asiB/IeHHBIX B paboueit mporpamme Kk YMK) — 9;
PEKOMEH/IOBaHHBIX /IJ1s1 00SI3aTe/IbHOTO BBITTOJTHEHUS — 6.

B 2019-2020 rogy obyuaeTcsi 10 afanTHPOBAaHHOW OCHOBHOM 0011je00pa3oBaTe/IbHOM MporpaMMe Jiist
JleTel C 3a/1epP>KKOM TICHUXUYeCKOro pa3BUTHS:

CypakoB AsekcaHzp

OcHoBanue: 3akmoueHue LIITMIIK Ne 603 ot 16. 06. 2011r.

dopma obyueHust — OuHasi

Pe>xuM peanu3aliiy 00pa3oBaTe/ibHOM TTPOTPAMMBI — ITOJIHBIN /1€Hb

CreLjpanbHble yUeOHUKHM — He HYKaeTcs

OCHOBHBIe Harpas/ieHHst KOPPEKIIMOHHOW pabOThI TIPY peanu3alyy y4eOHOM MporpaMmBI:
1. Bribop uHAMBHUYaTBHOTO TeMIa 00yueHust

dopmupoBaHue yueOHOM MOTHBALN

CTUMy/ISILUS CEHCOPHBIX, MHEMHUYeCKUX, [I03HaBaTe/IbHbIX NIPOLIeCCOB

[NapmoHuM3aLys ICUX03MOLMOHAIBHOTO COCTOSIHUS

@®opMupoBaHUe HaBbIKOB CAMOKOHTPOJISI

[ToBbIlIeHHE YBEepEHHOCTH B cebe

@®opmMupoBaHue NPOJYKTUBHBIX B3aUMOOTHOLLIEHUH C OKPY>KaroLMMU

[ToBbIlIIeHHE COLMAILHOTO CTaTyca pebéHKa

dopMurpoBaHue ONMcaTebHO - [0BeCTBOBaTe/IbHOM peur

10. IIInpokoe ucrno/sib30BaHKe aJIrOPUTMOB ZesTeTbHOCTH.

LoOoONaT~WN



Copep)xaHue y4e0HOro nmpejmMeTa.
(70uacos, 2 yaca B Hejle/I0)

BBeaenue (3 uac).

MecTo Kypca B CUCTEMe eCTeCTBEHHOHAyUHBIX AWUCIUIUINH, a TaKKe B OMOIOrMYecKUX Haykax. Llenu u
3a7lauy Kypca. 3HaueHue rpeaMeTa Jijisi IOHUMaHUsl eJUHCTBA BCET0 >KUBOTO U B3aMMOCBSI3U BCEX YacTel
6uocdepsl 3emiu.
YpoBHU oOpraHu3alvy >KA3HU: MOJIEKY/ISIPHO — TeHeTUYeCKWi, K/IeTOYHbIM, TKaHeBbIM, OpraHHbIN,
OpPraHU3MeHHBIM, TIOMY/SILIMOHHO — BHU/IOBOW, OHOreoleHOTHUeCKUH, OuochepHbIH. EnuHCcTBO
XUMHAYEeCKOTO COCTaBa JXMBOW MaTepUM; OCHOBHBIE TPYIIbI XUMHUYECKUX 3/€MEHTOB U MOJIEKYI,
obpa3sytorye XUBOe BellecTBO Owocdepsl. KieTouHoe CTpoeHHe OpraHW3MOB, HACEJSIOMUX 3eMJTO.
OOmeH BelecTB ¥ caMoperyasiius B  Ouonornueckux cuctemax. CaMOBOCIIPOM3BeZIEHUE;
Hac/IeCTBeHHOCTh U U3MEHUHWBOCTh KaK OCHOBA CYII[eCTBOBAHUS >KWBOW MaTepuu. PoCT U pa3BuTHeE.
Pa3zipakxuMoCTh; hopMbl U30MpaTeTbHOM peaki[ii OPraHU3MOB Ha BHEIITHUEe BO3/eHCTBUsA. PUTMUUHOCTh
TPOLIECCOB  KU3HEeAesTeIbHOCTH; OUo/ioThuecKre PUTMBI W WX 3HadeHUe. [JUCKPETHOCTb >KUBOTO
BellleCTBa M B3aWMOOTHOIIEHWEe YaCTH W Leforo B OuocrcTeMaxX. ODHEPro3aBUCHMOCTb >KHUBBIX
OpraHusmoB; (hopMbl IOTpeO/IeHNsT SHEPTUH.

LlapcTBa >KMBOM MPUPO/bI; KpaTKasi XapaKTepHUCTUKA eCTeCTBeHHON CUCTeMbI KTaCCU(UKALIN KUBBIX
opranusmoB. BuzioBoe pasHoobpasue.
JleMOHCTpaIUsi CXeM CTPYKTYPbI LIapCTB YKUBOMW MPUPO/bI.

IIpeagMeTHBbIe pe3y/IbTaThI 00yUeHUs

Yuanuecs no/KHbI 3HATh

-YPOBHHU OpraHU3aliuM >KMUBOM MaTepUy 1 HayuHble JUCLUIUIMHBI, 3aHUMaoL1ecs: U3yueHreM TMpOoLieCCoB
JKU3HEeZIesITeJIbHOCTU Ha KaXKI0M U3 HUX;

-XMMHUYeCKHI COCTaB >KMBBIX OPraHU3MOB;

-pO/ib XUMUUECKHX 3/IeMEHTOB B 00pa30BaHUM OpraHUYecKuX MOJIEKYIT;

-CBOMCTBA >KUBbIX CUCTEM U OTJINUME UX MPOSIB/IEHUM OT CXOHBIX MPOLeCCOB B HEXKUBOM MPUPOJeE:

- LIapCTBa JKMBOM MPUPO/IbI, CUCTEMATHKY Y MPe/CTaBUTe el pa3HbIX TOKCOHOB;

-OPUEHTUPOBOUHOE UKCJIO0 M3BEeCTHBIX BUJIOB )KUBOTHBIX, paCTeHUH, rpU0O0B, MUKPOOPTraHU3MOB.
Yuyaiyecs 10/DKHBI yMeTb:

-7laBaTh OTpe/ie/ieHys yPOBHel OpraHy3aliiy )KUBOUW MaTepyy U XapaKTepru30BaTh MPOLIeCChl
JKU3HEeZIesITeJIbHOCTU Ha KaXK0M U3 HUX;

-XapaKTep130BaThb CBOMCTBA KHUBbIX CHUCTEM;

-00BSICHSITb, KaK MPOSIBJISTFOTCSI CBOMCTBA JKMBOTO Ha K&)KJOM U3 YPOBHEU OpraHU3aL{uH;

-[IPUBOJIUTh KPAaTKYIO XapaKTePUCTHUKY UCKYCCTBEHHOU U eCTeCTBEHHOW CHUCTeM KIacCU(UKALIUN KUBBIX
OpraHu3MOB;

-00BSICHSTD, TIOUEMY OPTaHHU3Mbl OTHOCST K Pa3HbI CUCTEMaTHUeCKHUM TPYTITIaM.

PA3JIEJI 1. CTpyKTypHasi OpraHu3anys )XUBbIX opraHusmoB (10 uacos)

Tema 1.1. XuMHueckas opraHu3anusa KJIeTKH (2 yaca)

OneMeHTHBIM COCTaB K/IeTKU. PacripocTpaHeHHOCTh 371eMEeHTOB, WX BKJaZi B 0Opa3oBaHHe KHUBOU

MaTepur U 00bEeKTOB HEXKWBOW MPUPO/bl. MaKpo3/71eMeHThI, MUKPO3JIEMEHTBI; WX BK/a[, B 00pa3oBaHMe
HeOpraHUueCKUX U OpraHuYecKUX MOJIeKY/l KMBOTO BellleCTBa.
Heopranuueckre MOeKy/ibl )KMBOTO BeIlleCTBa: BOZA; XMMUUYECKHe CBOMCTBA W OHoioruyeckasi posb.
Conmu HeopraHWueCKWx KHWCIOT, WX BK/IaJ B obecrieyeHue TIPOLIECCOB >KW3HEEATeJbHOCTH W
rofilep)kaHuie ToMeocTas3a. Posb KaTHOHOB M aHWOHOB B 00eCIieueHUH TPOLeCCOB XKU3HeAesITeTbHOCTH.
OcMoc ¥ 0CMOTHUEeCKOe JIaB/ieHre; 0CMOTHYeCKOe MOCTYTIeHHe MOJIEKY/T B K/IeTKY.

OpraHuyeckue MOJIeKy/ibl. Buonornueckue rmomuMepbl — OesIKA; CTPYKTypHasi OpraHu3alusl.
OyHKIMM OeNKOBBIX MOJeKya. YrneBoabl. CTpoeHue W OuWosornyeckas posib. JKUpPbl — OCHOBHOMU
CTPYKTYDHBIA KOMITIOHEHT KJ/IeTOUHbIX MeMOpaH U WCTOYHMK SHeprud. [IHK — Momekysbl

HacnencTBeHHocTH. Pemyrukaius [JHK, mepesaua HacnencTBeHHOM MH(OpPMAlMM U3 TIOKOJEHUS B



rokosieHue. Ilepesaua HacjeACTBeHHOW WH(oOpMalMyd W3 sifipa B 1[UTOruia3Mmy; TpaHckpurnuus. PHK,
cTpykTypa ¥ hyHkimu. MIHdopMaIrioHHbIe, TpPaHCTIOPTHBIE, prubocoManbHbie PHK.

JemoHcTpanusi 00EMHBIX MOJiesield CTPYKTYPHOM OpraHu3alyy OMooruyecKux MoiuMepoB: OesikoB U
HYKJIEMHOBBIX KMCJIOT; UX CPaBHEHHe C MOZEJISIMU UCKYCCTBEHHBIX TTOJIMMEPOB (TIOJTMBUHUIXJIOPUL).

IIpegMeTHBIe pe3y/IbTaThl 00yUeHUS

Yuanmecs J0/DKHBI 3HaTh

- MaKpO3/IeMeHTbl, MUKPO3JIEMEHTBI; UX BKJIa/| B 00pa30BaHue HeOpraHW4eCKUX ¥ OpraHudeCcKrX
MOJIEKY/T )KUBOT'0 BellleCTBa;

- XUMHUUeCKHe CBOWCTBA M OMOJIOTMUYeCKYIO POJTb BOABI;

- POJTb KAaTUOHOB ¥ aHWOHOB B 00eCIieueHuH MpoLeCCOB KU3HeJesITeTbHOCTH;
-YPOBHH CTPYKTYPHOM OpraHu3ariy 0eIKOBBIX MOJIEKYJT;

-[IPUHLUIbI CTPYKTYPHOW OpraHu3aliuu U QyHKLUU YIIEBO/OB;

- IPUHLIUIBI CTPYKTYPHOM OpraHu3aiiuu U yHKI[UU >KUPOB;

-CTPYKTYypy HyKnenHoBbIx KucioT (PHK u IHK).

Yuaiuecs 10/DKHBI yMeTb:

-00BbSCHATD TIPUHLIUIT IeMCTBUS PepMEeHTOB;

-XapaKTepr30BaTh QYHKIUM Oe/KOB;

- OTMeuaTh SHepreTUUeCcKyI0 PO/b YITIEBOAOB U MJIaCTUUECKYIO0 (PYHKLIMIO KUDPOB.

Tema 1.2. O0MeH BellecTB M Mpeodpa3oBaHKe IHEPTrUM B KjieTKe (3 yaca)

OOMeH BellleCTB Y TIpeBpalljeHHe 3HEPrUM B KjeTKe. TpPaHCIIOPT BeL[eCTB uepe3 K/IeTOUHYIO
MeMOpaHny. [TuHO- ¥ (aronuTo3. BHYTpUK/IeTOUHOE TIHII[eBapeHHe Y HAKOTUIEHWEe YHEPIHMU; PacilerieHrne
IIIOKO3b1. BrocuHTe3 6e/KoB, )KUPOB U YITIEBOZIOB B KI/IETKe.

IIpegMeTHBIE pe3y/bTaThI

Yuaiuecs 10/DKHBI yMeTb:

-OTMCBIBAaTH 0OMEH BEIIeCTB U TIPEBpallleH1e SHEPTHHU B K/IETKE;
-TPUBO/IUTH TIOIPOOHYIO CXeMy Tpoliecca OMOCHHTe3a Oe/KOB.

Tema 1.3. CTpoenue U pyHKLMHU KJIeTOK (5 4acoB)

[TpokaproTyeckre KieTKd; (opma U pa3mepbl. CTpoeHHe LMTOIIa3Mbl OaKTepUalbHOW KIIETKH;
opraHu3anysi MeTabonv3Ma y TpokKapuoTa. [eHeTWyeckuii armapar Oakrtepwii. CriopooOpa3oBaHue.
Pa3mHoO)keHHe. MecTo U Posib MPOKApHOT B OHOLIeHO3aX.

JyKapuoTUUYeCKor KieTka. Lldromsasma 3yKapuOTHYeCKOW KiieTKU. OpraHe/ibl LUTOIIA3Mbl, WX
cTpyktypa u GyHKImU. LluTockeseT. BkitoueHus1, 3HaueHe U poJib B MeTabom3Me kiieTok. KinerouHoe
PO — LIeHTp yIpaB/eHUs >KU3HeesATebHOCTbI0 KIeTKU. CTPYKTypbl K/JIETOUHOIO fifpa: sjepHas
000/10UKa, XpOMaTHH (TeTepoXpPOMaTHH), sAPHIIKO. OCOOeHHOCTH CTPOEHHS] PACTUTeTbHOU KIIeTKH.
Henenne knetok. KieTku B MHOrOKIeTOYHOM opraHusme. [lonstue o auddepeHLpoBKe
KJ/IETOK MHOTOK/IETOYHOTO OpraHusMa. MuToThueckuil 1[uK/I: uHTepdasa, pegyrmkaius JHK; mMutos,
¢a3pl MUTOTUYECKOTO [e/leHHsi U TipeoOpa30BaHMsl XPOMOCOM; OMOIOTMYeCKUH CMBICT W 3HaueHHe
muTo3a (Oecriosioe pa3MHO)KeHHE, POCT, BOCTIOJIHEHHe KJIeTOUHBIX TOoTepb B (DU3MOIOTHUECKUX U
NaTOJIOTUYeCKUX YC/IOBUSX).

KrnetouHast Teopusi CTpoeHHst OPraHU3MOB.

JemoHcTpanus. [IpyHIMNManbHbIe CXeMbl YCTPOMCTBA CBETOBOTO U 3/IEKTPOHHOIO MUKPOCKOTIA.
CxeMbl, WITHOCTPUPYIOLI[He MeTO/IbI MperapaTuBHONM OMOXUMUY ¥ UMMYHOJIOTHH. Mogienu KJIeTKH.
CxeMbl CTPOEHUs1 OPraHOU0B PaCTUTETbHOU U )KUBOTHOM K/1eTOK. MUKpoIipernaparbl KJIeTOK PaCTeHUH,
JKUBOTHBIX U OIHOK/IETOYHBIX TPHOOB. PUTypbl MUTOTUUECKOTO [ieJieHHs B K/IeTKaX KOpeIlKa JIyKa Tof
MHKDPOCKOIIOM M Ha cxeme. Marepuasbl, paccKa3bIBarolye o buorpadusx yuéHbix. BHecmx Bkiaz B
pa3BUTHe KIeTOYHON TeOpUH.

JIaGopaTopHas pabora

JTaboparopHasi pabota Nel «/3ydeHue K/1eTOK OaKTepuid, paCTeHUH U )KUBOTHBIX Ha TOTOBBIX
MHUKpOIIperaparax». *

IIpegMeTHBbIe pe3y/IbTaThbl 00yUeHHUs

Yuanuecs no/DKHBI 3HATh



-orpe/iesieHre TIOHSTUN: «TIPOKapUOThI», «3YKapUOThI», «XPOMOCOMbI», «KAPUOTHUI», «KMUTO3»;
-CTPO€eHHe MPOKaPUOTHUYECKOU KIETKH;

-CTpOeHHMe MPOKapHoT (bakTepuii crHe-3e/1EéHbIe BOJOPOC/IH (IMaHOOAKTepHN));

-CTPOeHHE 3yKapuOTUUeCKOM KJIeTKU;

-MHOroobpasue 3yKapHor;

-0C00EHHOCTH CTPOEHHSI PaCTUTE/ILHOW U )KUBOTHOM KJIETOK;

-IJIaBHbIe YaCTU KJIeTKU;

-OpraHou/ibl LIUTOIIa3Mbl, BK/IFOUEHUS;

-CTaZiIu MUTOTUYECKOTO LUK/ U COOBITHS, TIPOMCXO/SIINE B KIeTKe Ha KaXX/J0U U3 HUX;
-TI0JI0’KEeHUS KJIETOUHOM TeOpUH CTPOEHUSI OPraHU3MOB;

-OrooruYecKuii CMbIC/T MUTO3A.

Yuaiuecs 10/DKHBI yMeTb:

- XapaKTepu30BaTh MeTaboJIM3M y TIPOKapHoTa;

-OTNMMCHIBATh TeHETUUECKUH armapar OaKTepuii;

-OTMCHIBATh TPOLIECCHI CITIOPO0Opa30BaHus U Pa3MHOKeHHsI TIPOKapHOT;

-00BSICHSITb MECTO Y POJIb TIPOKAPUOT B OHOL[eHO3aX;

-XapaKTepu30BaTh (PYHKL[MM OPraHOW/I0B LIUTOIIa3Mbl, 3HaueHue BK/IOUEeHHH B XKU3HY;
-OMMCHIBATh CTPOEHKe U (PYHKLIMKA XPOMOCOM.

MeTtanpesgmeTHbIe pe3y/abTaThl 00yUeHHsd.

Yuaiuecs 10/DKHBI yMeTb:

-COCTaBJISITh CXeMbI U TaO/IUL[BI /11 UIHTeTPaLiuy TIOyYeHHbIX 3HAHWMH;

-0000111aTh U [1e/1aTh BBIBOABI 110 U3yYeHHOMY MaTepHaiy;

-pabotarhk C AOTMOHUTEeTbHBIMUA UCTOUHUKAMU WH(POPMAL[UK U UCTI0/Ib30BaTh MX AJIsl TIOMCKa
HeoOX0AMMOro MaTepuarna;

-Tpe/ICTaB/IsITh U3yUeHHbIM MaTepuasl, UCTO/b3Yysl BOSMO)KHOCTHA KOMITbIOTEPHBIX TEXHOIOTHUM;
-00BSICHSITb PUCYHKU U CXEMBI, TIPeZICTaB/IeHHbIE B yUeOHUKe;

-CaMOCTOSATe/TbHO COCTABJISATh CXeMbI IPOLIECCOB, MPOTEKAIOIINX B K/IETKe, U «TIPUBSI3bIBaTb» OT/Ae/IbHbIe
WX 3Tarbl K pa3/IMUHbLIM K/I€TOYHBIM CTPYKTYpam;

-WITFOCTPUPOBATh OTBET MPOCTENIIMMU CXeMaMH U PUCYHKaMU;

-paboTaTh C MUKPOCKOIIOM M M3TOTOB/ISITH TIPOCTEMHIIINE TIPeraparhl Jjisi MUKPOCKOITNYe CKOTO
WCC/Ie[JOBAHUSI.

PA3JIEJI 2. Pa3MHO)KeHUe ¥ UHAUBH/ya/IbHOe pa3BUTHEe OPraHu3MoB (5 uacos)

Tema 2.1. PasmMHoO)XeHHe OpraHu3MoB (2 yaca).

CyiHocTh ¥ (OpMBI pa3MHOXKEHUsSI OpraHuM3MOB. becriosioe pa3MHO)KeHHe pacTeHHUN W >KUBOTHBIX.
[TonoBoe pasMHO)KeHHE >KMBOTHBIX M pacTeHWM; 00pa30oBaHMe TIONOBBIX K/IeTOK, OCeMeHeHHe U
oriofioTBopeHue. buosornueckoe 3HaueHWe TIOJIOBOTO pa3MHOXeHHUsi. ['ameroreHe3. Ilepuogsbl
obOpa3oBaHus TOJIOBBIX KJ/I€TOK: Pa3MHOXKEHHE, POCT, co3peBaHHe (Meio03) U (opMHpOBaHHE TI0JIOBBIX
KeToK. OcoOeHHOCTH criepMaTtoreHe3a U oBoreHe3a. OryioJOTBOPEHHE.

JleMOHCTpaLUsl T[J1aKaTOB, W/ITFOCTPUPYIOLIUX CIIOCOOBI BEreTaTMBHOTO DPa3MHOKEHUsI TIOZOBBIX
JlepeBbeB M OBOILHBIX KY/IBTYpP; MHUKpOIperapaToB SIAIeKIeToK; ¢ororpaduii, oOTpakarolux
pa3HooOpa3ue TIOTOMCTBA y OJJHOM TIapbl POJUTEIEH.

IIpeagMeTHBIE pe3y/IbTaThI 00yUeHUSs

Yuaruecs J0/KHBI 3HAaTh

-MHoroo6pasue ¢opm 6ecriosioro pasMHOKeHUsI U TPyl OPraHU3MOB, /i KOTOPBIX OHU XapaKTepHBI;
-CyII[HOCTb TIOJIOBOTO Pa3MHOYKEHHS ¥ er0 OHoIornueckoe 3HaueHue;

-TIpoL{eCC raMeToreHesa;

-Meli03 U1 ero OHooruyeckoe 3HaYEHUE;

-CyLL{HOCTb OTJIOIOTBOPEHUSI.

Yuaiiuecs JO/KHBI yMeTb:

-XapaKTepr30BaTh OMO/IOrMUeCcKoe 3HaueHre Oecriosioro pa3MHOXKEHHS;

-00BSICHITB TIPOLIeCC Meii03a, MPUBOASIIMI K 00pa30BaHUIO TalVIOU/IHBIX raMeT.



Tema 2.2. UnpuBH/ya/ibHOE Pa3BUTHEe OPraHu3MoB (oHTOreHe3) (3 uaca).

OMOprOHaNBHBIN 1epruof pa3Butusi. OCHOBHbBIE 3aKOHOMEPHOCTU APOOsIeHus;

obpa3oBaHMe OZJHOCTIOMHOTO 3apofbiiia — 61acTysbl. ['acTpysisLus; 3aKOHOMePHOCTH 00pa30BaHUS
JIBYCJIOMHOTO 3apo/pblilia — ractpysbl. [IepBUuHbIi opraHoreHes u jJanbHelimas AuddepeHLpoBKa
TKaHeli, opraHoB U cucteM. [TocTaMOproHabHBIN 1epuof, pa3Butusi. Popmbl MOCTIMOPHUOHATBEHOTO
reprofia pa3BuTus. Herpsimoe pa3BuUTHe; MOMHBINA 1 HEMoO/HbINA MeTamopdo3. bruosoruueckuii cMbici
pa3Butus ¢ Metamopdo3om. [Ipsimoe passutre. CtapeHue.

OO01111e 3aKOHOMEPHOCTH pa3BUTHSL. broreHeTHUeCKUI 3aKOH.

Cxo/cTBO 3apo/pbliiiieii ¥ SMOpHoOHaIbHasK JUBEPreHIus MprU3HakoB {3akoH K. Bapa). Buorenetnueckuii
3akoH (3. 'ekkesib u K. Mrosinep). Pabotbr A. H. CeBeprioBa 006 3MOpHOHa/IbHOM U3MEHUHUBOCTH.
JemoHcTpanus TabiuL], WUTFOCTPUPYIOIIUX Tpoliecc MeTaMopdo3a y 6eCrno3BOHOYHBIX
(’KeCTKOKPBUIBIX U YeIIyHYaTOKPhUIBIX HACEKOMBIX) M TTO3BOHOUHBIX (amMprOumii).

IIpeagMeTHBbIe pe3y/IbTaThbl 00yUeHUs

Yuanuecs no/DKHBI 3HATh

-orpe/iesieHre TIOHSATHSI «OHTOTeHe3»;

-1epuoM3aLuio UHAUBU/1yaJbHOTO pa3BUTHS;

-3Tarbl SMOPHUOHANBHOTO pa3BUTHs (ApoOsieHe, TacTPY/IsILYsI, OpraHoreHe3);

-(hopmBI MOCTIMOPHUOHAIBHOTO TIEPHO/ia PA3BUTHS: HETIPSIMOe Pa3BUTHe, Pa3BUTHE MOTHBIM U HETIOTHBIM
ripeBpalljeHreM;

- TIpSIMOe pa3BUTHE;

-0c00EHHOCTH OTIpe/ie/IEHHOTO POCTa.

Yuammecs no/mKHbBI yMeTb

-OTMCHIBATh TIPOLIECCHI, TIPOTeKAloII|e TIpY APoO/IeHUH, TaCTPY/ISLIK U OpraHoreHese;
-XapaKTepr30BaTh (HOPMBI MOCTIMOPUOHAILHOTO Pa3BUTHS;

-pa3nuuarhb COOBITHS, COTIPOBOXKAAIOLIME Pa3BUTHE OpraHu3Ma IPU TOJTHOM U HeTIOTHOM TIpeBpallieHUsIX;
-00BSICHSITL OMOJIOrMYeCKU CMBIC/T Pa3BUTHSI C MeTaMmop(o30Mm;

-XapaKTepH30BaTh 3Talbl OHTOTeHe3a TPy MPSIMOM TTOCTIMOPUOHA/ILHOM Pa3BUTHH.
MeTtanpeaMeTHbIe pe3y/IbTaThl 00yYeHHsI.

Yuatyecs J0/DKHBI YMeThb:

-CPaBHUBATh U COTIOCTABJISITH MEXKAY COOOM 3Tarbl pa3BUTHS )KUBOTHBIX U3yUEHHBIX TAKCOHOMUYECKUX
IpynIt;

-HCI0/1b30BaTh UHAYKTUBHBIN U [1e[yKTUBHBINA MOAXO/bI IPU M3yUueHUU KPYITHBIX TaKCOHOB;

-BBISIB/ISITh TIPU3HAKK CXO/ICTBA U PA3/IMUMs B Pa3BUTHH KUBOTHBIX pa3HbIX IPYIIIL:

-0000111aTh U [1e/1aTh BBIBOABI 110 U3yYeHHOMY MaTepHaiy;

-pabotarhk C AOTOHUTEeTbHBIMUA UCTOUHUKAMU WH(POPMAL[MK U UCTI0/Ib30BaTh MX AJIs TIOMCKa
HeoOX0AMMOro MaTepuarna;

-TpeJICTaB/ISATh U3yUeHHbIA MaTeprasl, UCIOJb3ys BOSMOKHOCTHA KOMITbIOTEPHBIX TEXHOIOTUH.

PA3/IEJI 3. Hac/ieACTBEHHOCTh U H3MEHYMBOCTH Opranu3moB (20 uacos).

Tema 3.1. 3aKOHOMepPHOCTH Hac/ieJJoBaHUs NMPu3HaKoB (10 uacos)

OtkpeiTiie I. MeHeneM 3aKOHOMEpDHOCTel Hac/ie0oBaHUsS TPU3HAKOB. [MOpWA0/IOrMUecKuid MeTop
W3yueHUs] Hac/ie[[CTBEHHOCTH. MOHOTUOpHIHOe U TIOMMIUOpUAHOe CKpellvBaHWe. 3akoHbI MeH/ers.
HesaBucumMoe U cLeryieHHOe Hace[oBaHue. [eHeTuUeckoe orpe/iesieHue 1ojia.

leHoTun Kak LenocTHasi cucTemMa. B3auMofelicTBue ansieNbHbIX U Heasule/IbHbIX TeHOB B OMNpe/ie/ieHur
TIPU3HAKOB.

Hemonctpausi. KapTel xpoMocoM uenoBeka. PofioC/iOBHbIE BBIJAIOLMXCST TIPeACTaBUTe/eN KY/bTYphI.
XpOMOCOMHbIe aHOMAaJTUK uesioBeKa U uX (PeHOTUIUYeCKHe TPOsiBIeHus!.

JIabopaTopHbIe padoThI

JIaboparopHast paboTa Ne2 «PerieHre reHeTHUeCKHX 3a/iad U COCTaB/IeHWE POJOCIOBHBIX.»
IIpegMeTHBbIe pe3y/IbTaThbl 00yUeHUs

Yuanuecs 10/KHBI 3HATh

-orpe/iesieHye TIOHSATUM: T'eH, JIOMUHAHTHBIN IeH, pelieCCUBHBIN TeH, TIPU3HAaK, CBOMCTBO, (DeHOTHII,
TeHOTHII, HaC/1eICTBeHHOCTh, U3MEeHUMBOCTb, MOAU(UKALMM, HOPMA peakLiiy, MyTaliy, 1I0pozia, COpT,
LITaMM;



- CYLIHOCTh TUOPH/I0/IOTUUECKOTO MeTo/ja U3yueHus1 Hac/Ie[CTBeHHOCTH:

-3aKOHbI MeH[es;

-3aKOH MopraHa.

Yuaiuecs 10/DKHBI yMeTb:

-UCI10/1b30BaTh MPY PelleHUH 3a/1a4 reHeTUUeCKY0 CUMBOJIUKY;

-COCTaB/ISITh T€HOTHUITbI OPraHU3MOB U 3alUChIBaTh UX TaMeThl;

-CTPOUTBH CXeMbI CKpeLMBaHUsI PY He3aBUCHMOM U CLIeTIJIEHHOM Hac/ie/J0BaHUM, HacleJOBaHUH,
CLIeIJIEHHOM C TI0JI0M;

-CYILIHOCTb T€HeTUYECKOr0 OTpe/iesieHus 110J1a Y paCTeHHH U )KUBOTHBIX;

-XapaKTepu30BaTh T€HOTUI KakK LIeJIOCTHYHO CUCTeMY B3aUMOJEHCTBYIOIIUX FeHOB OPraHu3Ma;
-COCTaB/IsITh MPOCTeMILIMe POOCTIOBHbIE U pelllaTh reHeTUUeCKUe 3a/1auu.

Tema 3.2. 3aKOHOMEpPHOCTH U3MeHUHMBOCTH (6 yacoB).

OcHoBHbIe ()OpMBI U3MEHUYUBOCTU. ['eHOTUNMUECKAs W3MEeHUMBOCTb. MyTaluu. 3HaueHue mMyTaLui AJs
MIPAKTUKH CEJIbCKOTO XO3WCTBA U OMOTexHO/Moruu. KoMOWHATWBHAs W3MEHUHBOCTb. OBOJOIMOHHOE
3HaueHWe KOMOWHATUBHOM M3MeHUYMBOCTH. DeHOTUITMUeCKas, Wik MoAu(dUKal[MOHHAas], W3MeHUHUBOCTb.
Ponb ycroBuii BHeIITHel cpe/ibl B pa3BUTHM U TIPOSIB/IEHWH TIPU3HAKOB U CBOMCTB.

JdemMoHcTpanus. [Ipumepsl MogrUKaLMOHHOW M3MEeHUUBOCTH.

JIaGopaTopHbie padoThI

JTaboparopHasi pabota Ne3 «ITocTpoeHre BapUal[MOHHOM KPUBOM (pa3Mephl TUCTHEB paCTeHUM, aH-
TPONOMEeTPUYECKHe JaHHbIe YUaluXCs».

IIpeagMeTHBbIe pe3y/IbTaThbl 00yUeHHUs

Yuanuecs no/DKHBI 3HATh

-BU/Ibl U3MEHUMBOCTH U Pa3/nuusi MeXXAy HUMMU.

Yuaiuecs 10/DKHBI yMeTb:

-pacrio3HaBaTh MYTal[MOHHYIO ¥ KOMOWHATUBHYIO U3MEHUHUBOCTb.

Tema 3.3.Cenekijusi pacTeHNH, )KNBOTHBIX U MUKPOOPraHu3MoB (4 yaca)

LleHTpbl TIPOUCXOXKAEHUST U MHOTO0Opa3usi Ky/lbTypPHbIX pacteHuid. CopT, mopoga, mramm. MeToapl
CeNeKLMA PAaCTeHUM U >KUBOTHBIX. JlOCTW)KEHHsST M OCHOBHbIE HarpaB/ieHUsi COBPEMEHHOW CeeKLIUH.
3HaueHHWe CeNeKLMW /i pa3BUTHS  CEJIbCKOXO3WCTBEHHOTO  TMPOU3BOACTBA,  MEJULMHCKOM,
MHUKPOOMOJ/IOTHYECKOU U IPYTUX OTpac/iell POMBIIIIEHHOCTH.

JemMoHcTpanusa. CpaBHUTe/bHBIN aHa/IW3 MOPOJ, IOMALLHUX )KUBOTHBIX U COPTOB KY/IbTYPHBIX PaCTeHUH
U UX [JUKUX TipefkoB. KosuleKLMM UM Tiperapatbl COPTOB KY/JIBTYPHBIX paCTeHWM, OTIMYarOIUXCs
HauboJIbILIeH TI/I0ZOBUTOCTHIO.

IIpeagMeTHBIe pe3y/IbTaThI 00yUeHHUs

Yuaruecs JO/KHBI 3HATh:

- MEeTOAbI CeeKLINH;

-CMBICJT ¥ 3HaUeHKe SIBJIeHHs] reTepo3uca U MOUIITIONAUH.

Yuaiuecs 10/DKHBI yMeTb:

-00BSICHITD MeXaHU3MbI ITepeJjauu PU3HAKOB U CBOMCTB U3 TIOKOJIEHUS B TIOKOJIEHHE U BO3HUKHOBEHHe
OT/IMYMI OT POUTENLCKUX (DOPM y TIOTOMKOB.

MeTtanpesgmeTHbIe pe3y/abTaThl 00ydeHHsd.

Yuaiuecs 10/DKHBI yMeTb:

-JlaBaTh XapaKTePUCTUKY reHeTHUeCKUX MeTO/IOB U3yueHHs: OMO0/IoruuecKux 0ObeKTOB;

-pabotarhk Cc yueOHUKOM, pabouelt TeTpaziblo, AUJaKTHUEeCKUMHU MaTepHaiaMu;

-COCTaBJISITH KOHCITEKT raparpada yueOHHKa 0 U /Wy TI0C/ie U3yueHusl MaTeprasia Ha ypOKe;
-pa3pabatbIBaTh 1IaH — KOHCITEKT TeMbI, UCTI0/Ib3Yysl Pa3Hble HICTOUYHUKUA WH(POPMAaIUH;

-TOTOBUTbH YCTHBIE COODIL[eHHUSI M MMCbMeHHbIe pedeparhl Ha OCHOBe 000011[eHHsI MaTepHasia yueOHUKa U
JIOTIOJTHUTETbHOU JIUTepaTyphbl;

-T10/1b30BaThCs IOUCKOBBIMU cucTeMaMu VIHTepHeTa.

Pazgen 4. DBo/monusa XUBOro mupa Ha 3emiie (19 uacos)
Tema 4.1. Pa3BuTHe 6H0/IOTHH B A0/JapBUHOBCKHI nepuoj (2 yaca).



Pazsumue 6uonozuu 8 dodapguHosecKuil nepuod. ['ocnodcmeo 8 Hayke npedcmasgaeHuli 06 «U3Ha4aabHOl
yesnecoobpazHocmu» u HeusmeHHocmu Jicueoti npupodbl. Pabomni K. JIuHHesi no cucmemamuke
pacmeHull u xcugomubix. goaoyuoHHas meopus XK. B. Jlamapka.

JemoHcTrpanus. buoepaguu yuéHbix, sHecuux 8k1ao 8 pazgumue 380/110YUOHHbIX udel. XKu3Hb u
dessmenbHocmb XK. B. Jlamapka.

Tema 4.2. Teopus Y. [lapBrHa 0 POMCX0)KAEHUH BH/I0B ITyTe€M eCTeCTBEHHOr0 0T0opa (5 uacoB)
[peanockiikKy BO3HUKHOBeHUs1 yueHus Y. [lapBuHa: AOCTHKeHUs B 00/1aCTH eCTeCTBeHHBIX Hayk,
9KCITeIMLIUOHHBIN Matepuan Y. [lapeuHa. Yuenue Y. /JapBrHa 00 KCKyCCTBEHHOM OTOOpe.

Yuenve Y. JlapBuHa O ecTecTBeHHOM oOTOOpe. Bujg — 3/eMeHTapHasi 3BOIIOLMOHHAS eQMHUIIA.
Bceobujasi vHAWBHAyanbHash W3MEHUMBOCTh W M30BITOUHAs UKMCIEHHOCTh TOTOMCTBA. bopwnba 3a
CyIleCTBOBAHKE U eCTeCTBeHHBIN 0TOOP.

Jemoncrpanus. buorpadus Y. [lapBuHa. MapiupyT U KoHKpeTHble HaxoAku Y. [lapBuHa BO BpeMsi
TMyTellecTBUsI Ha Kopabsie «BUurib»

IIpegMeTHBIe pe3y/IbTaThl 00yUeHUs

Yuaruecs JOKHBI 3HATh:

-Tpe/iCTaB/IeHUs eCTeCTBOUCIIbITAaTe el JOAAPBUHOBCKOW 3TI0XH O CYLIJHOCTH XKUBOW IIPUPOJBI;

-B3ry1sAabI K. JIMHHes Ha CHUCTeMY »KMBOTO MUPa;

-OCHOBHBIE TI0JIO’KeHHs1 3BOJTIOLMOHHOM Teopun XK. b. Jlamapka. Eé mo3uTrBHBIE U OLIIMOOUHBIE UepThI;
-yuenue Y. [lapBruHa 06 UCKyCCTBEHHOM OTOOpe.

- yuenue Y. /lapBrHa 0 eCTeCTBEHHOM OTOOpe.

Yuaruecs JO/KHBI yMeTb:

-OIleHMBAaTh 3HaueHue 3BOJIOIMOHHON Teopus JK. b. Jlamapka Asis pa3Butusi 6uonoruy;

-7laBaTh OTpejie/ieHUs OHSATUMN «BUJ», «TTOMYJISLIUS»;

-XapaKTepr30BaTh NMPUYUHBI OOPLOBI 3a CyI[eCTBOBAHKE;

-oripe/ie/iiTh 3HaueHWe BHYTPUBHUOBOM, MeXBHIOBOH, OOpbObI 3a cymiecTBoBaHHe W 0OOpbOBI C
abuoTrueckMHU (paKTopaMu Cpe[ibl;

-7laBaTh OLIEHKY eCTeCTBEHHOT0 0TOOpa Kak pe3y/brara 00ph0ObI 3a CyIljeCTBOBaHHE.

Tema 4.3. CoBpemMeHHBIe NpejCcTaB/ieHus 00 3Bo/TI0IUN. MUKPOo3Bo/TIONHs. MaKpo3BO/TIOI{HA.

Buj Kak reHeTMUeCKd H30/JMPOBAHHAs CHUCTEMa; DerpoAyKTUBHAs H30/SIUS U ee MeXaHWU3MBbI.
[MonynsiMoHHass CTPYKTypa BHZQ; SKOJIOTHYeCKHMe W TeHeTUUYeCKHWe XapaKTePUCTUKHU TOMYJISLHM.
[Momynsaumst — 37eMeHTapHas JBOJIIOLMOHHAs efuHMIja. [IyTH W CKOpPOCTb BUJ000pa30BaHMUS;
reorpaduueckoe 1 KOJ0THUYeckoe BUJ000pa3oBaHue.

['MaBHBbIE HarpaB/IeHUs 3BOTIOLMOHHOTO Tipouecca. ApoMopdo3, uaroajanTanys, odias JereHeparys.
OcHOBHBbIe 3aKOHOMEDHOCTH 3BOJIFOL[MM: [AWBEpPreHIUs, KOHBepreHLus, TapajjienusM, IpaBu/a
SBOJIIOLMMA TPYIIIT  OpPTraHW3MOB. Pe3ynbTaThl 3BOMIOLMH: MHOrooOpasve BHIOB, OpraHHYecKas
1]e/1eCO000pa3HOCTD, TIOCTETIEHHOe YC/I0)KHeHHe OpraHu3aliyu.

JdemoncTpanusa. CxeMbl, WITIOCTPUPYIOIIUX IIPOLIeCC Teorpauueckoro BHA000Opa30BaHUS; KUBBIX
pacTeHW U KUBOTHBIX, repOapreB M KOJIJIEKLIUM, TOKa3bIBAOIIUX WMHUBUAYATbHYI0 U3MEHUMBOCTh U
pa3HooOpa3uie COPTOB Ky/BTYPHBIX PAaCTeHWM U TOPOJ [JOMALIHUX >XUBOTHBIX, a TaKKe pe3y/bTaTbl
TIPUCITOCOO/IEHHOCTH OPTaHU3MOB K cpefie 00HUTaHUs ¥ pe3y/IbTaThl BUJ000pa30BaHusI.

[Tpumepbl TOMOMIOTUUHBIX U aHA/JIOTUYHBIX OPraHOB, UX CTPOEHHs U TIPOMCXOX/EHHsI B OHTOTeHe3e;
CXeMbl ~ COOTHOIIIEHWs]  ITyTed  IIPOrpPecCHBHON  OWO/IOTMYECKOW  JBOJIOI[MH;  MaTepuaJsioB,
XapaKTepU3yIOIMX TIpe/iCTaBuUTe/ield >KUBOTHBIX W pacTeHWM, BHeCEHHbIX B KpacHy KHUTY U
HaXOZsLMecs 10/] 0XpaHO# rocyAapcTBa.

JIaboparTopHble 1 NpaKTHYeCKHe PadoThI

JTaboparopHasi pabota Ned «/3ydyeHue rpucriocob/1eHHOCTH OPraHW3MOB K cpejie 00uTaHusI». *
JIaboparopHast pabota Ne5 «/3yueHre W3MEHUMBOCTH, KPUTEPHEB BHU/A, Pe3y/IbTaTOB HWCKYCCTBEHHOTO
oTbopa Ha copTax Ky/lbTYPHBIX pacTeHUi». *

IIpegMeTHBIe pe3y/IbTaThl 00yUeHUSs

Yuaryecs J0/DKHbI 3HATh:

- 3HaueHHe 3a00ThI O TIOTOMCTBeE /1J1s1 BLDKUBAHMUS;

-onpe/iesieHys TIOHSATHI: BUJ, TIOMTYJISILIUSE

- (hopMbI BUI000pa30BaHUS;



- OCHOBHbIE 3aKOHOMEPHOCTH 3BOJTIFOLIVU: AVBEPreHLVsl, KOHBePreHLIUs, Mapasiiesism,

-pe3y/bTaT 3BOJIIOLIMY.

Yuaryecs J0/DKHbI YMeThb:

-00BSICHSTh TIPUUMHBI pa3zie/ieHrsT BUIOB, 3aHUMAFOIIUX OOLIUPHBIN apean 0OUTaHUs Ha TOMYJISIUY;
-XapaKTep130BaTh Mpoliecc reorpaduyeckoro U 3K0J0rMUeCKoro BHI000pa30BaHus;

-Ol|eHUBaTh CKOPOCTh BHZ000pa30BaHMs B PAa3/IMUYHbIX CUCTEMAaTUYECKMX KaTerOpUsiX >KUBOTHBIX,
pacTeHul U MUKPOOPTraHU3MOB;

-[IPUBO/JIUThH TIPUMEPbl TOMOJIOTUUHBIX Y aHA/IOTUYHBIX OPTraHOB.

Tema 4.4. Ilpucnoco6/1eHHOCTH OPraHM3MOB K YC/JIOBHUSIM BHEIIHeH CpeAbl KakK pe3y/bTar
IBoJTIOLUHM (2 yaca).

buonoruueckuii mporpecc u buonoruueckuit perpecc. Ipucnocoburte/ibHbie 0COOEHHOCTH CTPOEHUSI.
[TokpoBUTeLCTBEHHAs! OKPACcKa TTOKPOBOB TeJla: CKpbIBatoljasi OKpacka (OZHOTOHHasI, IByTOHOBaAs,
pacusieHsroIas U Pyrye); pefocTeperaoiias okpacka. Mumukpust. [IpucnocoburensHoe TIoBejeHNe
JKUBOTHBIX. 3a00Ta 0 moTomMcTBe. du3nosoruueckye agantauydi. OTHOCHUTEIBHOCTD
TIPUCTTOCOOIEHHOCTH.

JeMoHCTpauus.

VnmocTpanuu, 1eMOHCTPUPYIOIIIMe CTPOeHHe Tela >KUBOTHBIX M PACTUTE/IbHBIX OPraHU3MOB,
obecrieunBarolfie BbDKMBaHUe B TUIMUYHBIX /IS HUX YCIOBUSIX CYIleCTBOBaHUs. [IpyuMephl pa3inyHbIX
BU/IOB ITOKPOBUTE/TLCTBEHHOW OKPACKH KMBOTHBIX.

JlabopaTopHble M MPAaKTHUYECKHe PadoThI

JlaboparopHast pabota Ne6. O6Cy>kieHre Ha MOJIe/ISIX PO TIPUCTIOCOOUTE/TLHOTO TIOBE/IEHUS )KUBOTHBIX.
IIpegMeTHBbIe pe3y/IbTaThbl 00yUeHHUs

Yuanmecs 1o/KHBI 3HATh:

- I7IaBHbIe HarpaB/IeHUs BOJIIOLIMU: OHOIOrMuecKuii mporpecc U OMOIOrUYeCcKuil perpecc;

- THITBI TTIOKPOBUTE/TbCTBEHHOM OKpPAacKU (CKpBIBaroILasi, TIPeIoCTeperarolias) U eé 3HaueHue Jist
BbDKUBaHUS;

-00BSICHSITb OTHOCHUTE/TbHBIN XapaKTep MPUCTIOCO0/IeHnH;

-0c00EHHOCTH TIPUCIIOCOOUTETEHOTO TTOBeIeHHSI.

Yuaiuecs 10/DKHBI yMeTb:

- TIPUBOJIUTH MPUMePbI TIPUCTIOCOOUTETLHOTO CTPOEHUS Tesla, IOKPOBUTETLCTBEHHOM OKPAaCKH TTIOKPOBOB
Y TIOBE/IeHHST )KUBOTHBIX.

Tema 4.5. Bo3HnKHOBeHHe XU3HH Ha 3emuie (2 yaca)

OpraHnueckuii MHp KaK pe3y/ibTaT SBOJIONUM. BO3HMKHOBEHHE W pa3BUTHE JKU3HM Ha 3eMle.
XuMuueckud, mnpenbuosornueckuii (Teopusi akazemuka A. WM. OmnapuHa), OHOMOrMYeCKUM U
COLIMa/IbHBIN 3Tallbl pa3BUTHS JKUBOU MaTepuyU.

dusoreHeTHUECKHE CBSI3U B )KUBOMW TIPUPO/ie; ecTeCTBeHHast K/lacCU(UKaLUs )KUBbIX OPraHU3MOB.
JdemoncTpanusa. CxeMbl BO3HHKHOBEHHsI OFHOK/IETOUHBIX 3YKapHOT, MHOTOKJ/IETOYHBIX OPraHW3MOB,
Pa3BUTHS LJaPCTB PaCTeHUH U KUBOTHBIX.

IIpeagMeTHBbIe pe3y/1bTaThbl 00yUeHHUs

Yuyammecs: JO/DKHBI 3HATh:

-Teoputo akazieMrka A. V. OnapuHa 0 NpOMCXOXK/€HUH KU3HU Ha 3emiie.

Yuammecs JO/DKHBI yMeTh:

-XapaKTepru30BaTh XMMUUeCKWH, rpej01oiorunieckKuii, 61oioruuecKuii U COLMabHbIN 3Tarbl pa3BUTHS
JKUBOU MaTepuu.

Tema 4.6. PazButHe xxu3Hu Ha 3emie (3 yaca)

Pa3BuTne Xu3HU Ha 3emsie B apXelCKyX U NPOTEPO30HCKYIO 3pbl. [lepBble ciiefpl )KU3HM Ha 3emile.
[NosiBneHre BceX COBpPeMEHHBIX THUIIOB 0eCr03BOHOUHBIX >XMBOTHBbIX. [lepBble XxopzoBbie. Pa3Butue
BO/JIHBIX PaCTEHUM.

Pa3Butre >xu3HM Ha 3emsie B Maneo30Wckyro 3py. [losBieHue W 3BOMIOLMS CYXOIMYTHBIX PAaCTeHUH.
[TanopoTHMKY, CeMeHHble NalOpPOTHUKM, TOJ0CEMeHHble pacTeHusl. BO3HMKHOBeHHe I103BOHOYHBIX:
pbIObI, 3eMHOBO/IHBIE, TIP@CMBIKAFOLIeCs.



Pa3BuTre >Xu3HU Ha 3emyie B Me3030MCKYyI W KalHO30MCKyrO 3pbl. [losiBleHWe W pacrpocTpaHeHue
MOKPBITOCEMEHHBIX pacTeHHi. BO3HUMKHOBeHWe MTHI[ M MJeKonuTaroluX. [losBieHue U pa3BUTHE
TIPYMaToB.

[TpoucxoxkaeHve yenoBeka. MecTo yesioBeKa B »XMBOM mpupofe. CucteMaTtnyeckoe I0/I0)KeHHe BUZA
Homo sapiens B cucteme >kuBOoTHOTO Mupa. [Ipr3HaKu 1 CBOWCTBA YesioBeKa, TI03BOJISIOLIe OTHECTH ero
K Ppa3MyHbIM CUCTeMaTUUeCKUM TpyMraM I[japcTBa >KUBOTHbIX. CTaguM 3BOJIIOLMMA UesioBeKa:
JIpeBHEMIIINI yesioBeK, IpeBHUIN UesloBeK, TiepBble COBpeMeHHbIe JTH/IH.

CrolicTBa uesioBeKa Kak Owosormueckoro Buza. IlomynsiuoHHasi cTpykrypa Buza Homo sapiens;
yesioBeUeCKWe pachkl; pacooOpa3oBaHUe; €eJUHCTBO TPOUCXOXK/EHHWsS] pac. AHTHWHayuHasi CYyIL[HOCTb
pacusma.

JemMoHcTpanus pernpoayKiuii KaptuH 3. BypuaHa, oTpakaroiux ¢ayHy u ¢uiopy pa3iddHbIX 3p U
MepUO/IOB; CXeM Pa3BUTHS LIAPCTB >KUBOM MPUPO/bl; OKaMeHe/I0CTel, 0TIeYaTKOB pacTeHUi B PeBHUX
ropozax. Mozienu CKenieToB yesioBeKa U MTO3BOHOUHBIX KUBOTHBIX

IIpeagMeTHBIe pe3y/IbTaThI 00yUeHHUs

Yuatnyecs A0/DKHbI 3HATh:

-3Tarbl pa3BUTHS KUBOTHBIX U PaCTeHUM B pa3/IMuHbIe Mepuobl CYI[eCTBOBAHUS 3eMII;

-IBVDKYIIe CUJTbI aHTPOTIOTeHe3a;

-CHCTeMaTUueCcKoe T0I0’KeHe YesloBeKa B CUCTeMe KUBOIO MUPa;

-CBOMCTBa YyesioBeKa Kak OHMO0JIOrMuecKoro BU/a;

-3Tarbl CTAHOBJIEHHS UesioBeKa Kak OMO/IOrMuecKoro BU/a;

-pachl uejioBeKa U WX XapaKTepHble 0COOEHHOCTH.

Yuammecs no/mKHbBI yMeTb

-OTMCHIBATh Pa3BUTHeE >KU3HU Ha 3eMJie B apXelCKYH0 U TTPOTEPO30MCKYIO 3PhI

-OMMCHIBATh Pa3BUTHE >KM3HU Ha 3eMJie B Majie030MCKYH0 3py.

- OTIMCBIBATh Pa3BUTHe KU3HU Ha 3eMyie Me3030MCKYH0 3pY;

-OMKCHIBAaTh Pa3BUTHE KU3HU Ha 3eM/ie KaHO30MCKYI0 3py

-XapaKTepH30BaTh POJIb MPSIMOXO0XK/I€HUsI, Pa3BUTHSI TOJIOBHOTO MO3Ta U TPy/la B CTAHOBJIEHUN YeJIOBeKa;
-OIpoBeprarbk TEOPUIO pacusMa.

MeTtanpesgmeTHbIe pe3y/abTaThl 00ydeHHsd.

Yuaiuecs 10/DKHBI yMeTb:

-paboTath C yueOHUKOM, paboueii TeTpajbio, ANJAKTHUeCKUMH MaTepHraiaMu,;

-COCTaBJIATh KOHCTIEKT Taparpada yueOHUKa 10 ¥ /WK TI0C/e U3yueHusl MaTeprasa Ha YPOKe;
-pa3pabaTbIBaTh 11aH — KOHCIIEKT TeMbI, UCTI0JIb3ysl pa3Hble UICTOYHHUKYA WH(POPMaLiY;

-TOTOBUTH YCTHBIE COOOILeHNUs ¥ TMCbMeHHbIe pedepaThl Ha OCHOBe 000011[eHHsT MaTepHasa yueOHUKA U
JIOTIOJTHUTe/TbHOM JTUTePaTyphl;

-T10/1b30BaThCs TIOUCKOBBIMU CHUCTeMaMu VIHTepHeTa;

-BBITIO/THATH J1abopaTopHbie paboThI 110/, PYKOBOJICTBOM YUMTeIS;

-CpaBHHMBATh Mpe/iCTaBUTe el pa3HbIX IPYIII paCTeHUM U XKUBOTHBIX, /le/IaTh BBIBOZABI HA OCHOBE
CpaBHEHUSI;

-OLleHMBaTh CBOMCTBA MOPOJ, JOMAITHUX XKUBOTHBIX U KY/IBTYPHBIX paCTeHUM 10 CpaBHEHUIO C AUKUMU
nipeaKaMu;

-HaXoAUTh WH(GOPMALMIO O Pa3BUTHH PACTE@HUI U )KUBOTHBIX B HAyYHO — TMOMY/ISIPHON IUTepaType,
Ouo/IOrMUeCKUX C/IOBapsiX M CIIPABOUHUKAX, aHATM3UPOBATh U OLIeHUBATh €€, TepeBOJUTh U3 OJHOMN
¢dopMmBbI B IpyTyto

-CPaBHMBATh U COTIOCTABJISITh MeX/y cOO0M COBpeMeHHBIX U UCKOTIaeMbIX KUBOTHBIX W3yUeHHbIX
CUCTeMaTHuueCcKuX rpy;

-UCI0/b30BaTh UHAYKTUBHBIN U [1e[yKTUBHBIA TTOAXO/bI PU W3yUueHUU KPYITHBIX TAaKCOHOB;

- BBISIBJIAThH MIPU3HAKU CXO/ICTBA Y Pa3/IMUUs B CTPOEHUH, 00pa3e KU3HU U TIOBEJIeHUH >KUBOTHBIX U
YeJioBeKa;

-0000111aTh U [1e/1aTh BHIBOABI 110 U3yYeHHOMY MaTepHaiy;

-TIpe/JOCTaB/ISTh U3yUeHHbIN MaTepHall, UCIO/b3Ysl BO3MOKHOCTH KOMITbIOTEPHBIX TEXHOJIOTHH.

PA3/IEJI 5. B3aumooTHOIIEeHUs1 opranu3mMa u cpeabl. OCHOBBI 3Kos10ruHM (5 Yacos)



Tema 5.1. Buocdepa, ee crpykrypa u ¢pyHkiuu (3 yaca)

Buocdepa — >kuBass ob6omouka riaHeTsl. CTpykTypa 6mocdeprl. KoMroHeHTsI Grocdepsl: >XrBoe
BeIlleCTBO, BHJIOBOM COCTaB, pa3HooOpa3uve W BKIaj B OWoOMaccy; OMOKOCHOe W KOCHOe BeIeCTBO
ouocdeps! (b. V. BepHazckuii). KpyroBopot BelljecTB B mpupoje. EcTecTBeHHbIe COOOIIECTBA KUBBIX
opraHusmoB. buoreorjeHo3bl. KoMIioHeHThI OHOTeOLleH030B: TMPOAYLIEHTbI, KOHCYMEHTHI, pelyLIeHThI.
BuoreHo3bl: BUIOBOE pa3HooOpasve, TJIOTHOCTh TMOMy/sALui, Ouomacca. AOWOTHUeCKHe (aKTOPbI
cpenbl. Pomb TemriepaTypbl, OCBELeHHOCTH, BI&XHOCTH W JPYruxX (DaKTOPOB B >KU3HEesITeIbHOCTH
coobujecTB. VIHTeHCHBHOCTE [1eMCcTBUS (paKTOpa Cpefbl; OrpaHWUMBArOIMi ¢akrop. B3aumopelicTBre
¢dakTOpOB Cpenbl, Tipefesibl BBHIHOCIMBOCTH. buothueckue Qakropel cpeipl. lLlemd u  cetu
NUTaHWs. JKOJIOTHUeCKHe MHUpaMUZbl: uucen, Ouomaccel, 3Hepruu. CMeHa OuorieHo30B. [IpuunHbBI
cMeHbl OHOLIeHO30B; (opMHpOBaHHE HOBBIX coo0OmiectB. @opMbl B3aUMOOTHOIIEHUH MeXAy

oprann3Mamu. [l03WUTHBHBIE OTHOIIEHUS — CUMOMO3: MYyTya/M3M, KOOTepalus, KOMMeHCalIn3M.
AHTUOMOTHUECKHe OTHOILEHUS: XUI[HUUeCTBO, MMapa3suTh3M, KOHKypeHLusi. HeliTpasbHble OTHOIIEHUS
— HeUTpau3M.
JeMoHCTpauus.

CxeMbl, WITFOCTPUPYIOIIHE CTPYKTYPY OMOCGhepbl ¥ XapaKTepHU3yIollye eé oT/Ae/bHbIe COCTaBHbIE UaCTH.
Tabnuilbl BUJOBOTO COCTaBa W pa3HO0Opa3us >XMBBIX OpraHu3mMoB Ouocdepnl. CxeMa KpyroBOpoTa
BellleCTB B Tipupoge. KapThl, oTpakarolije reo/iorTHYecKyr0 MCTOPUI0 MaTepPUKOB, pPaclipoCTPaHEHHOCTh
OCHOBHBIX  OMOMOB cyum. Juapuibmel U kKuHOGUIbMBI «bruocdepa». [IpumMepbl cumbro3a Mexay
Tpe/ICTaBUTe/ISIMUA Pa3/IMUHBIX 1[aPCTB KUBOU MPUPO/IBI.

JlabopaTopHble M MPAaKTHUYECKHe PadoThI

JIaboparopHast paboTa Ne7 «CocTaByieHre CxeM repefaud BelecTB ¥ SHeprud (Liernei mutaHus)» *.
JTaboparopHasi pabota Ne8 «M3yueHre u orucaHHe SKOCHCTEMbI CBOEH MeCTHOCTH, BBISIBJIEHHE THIIOB
B3aMMO/IeNCTBYS pPa3HbIX BUOB B JaHHOW KOCHCTeMe» *,

IIpeagMeTHBbIe pe3y/IbTaThbl 00yUeHUs

Yuanmecs no/KHBI 3HATh:

- orpefesieHWe TIOHSATU: Ouocdepa, KOIOTHS, OKpy’Karollasi cpefia, cpefa OOWTaHUs, TMPOAYLIEHTHI,
KOHCYMEHTbI, pe/lyLieHThI;

- CTPYKTYPY U KOMIIOHEHTHI 6ruocdepsl

-KOMIIOHEHThI KUBOTO Bell[eCTBa U ero (hyHKIUHU.

Yuaruecs JOKHBI yMeTb

-KraccuuIMpoBaTh K0oruueckue (pakTopsi;

-XapaKTepr30BaTh OrioMaccy 3emd, 6UOOrMUeCKyH0 MPOAYKTUBHOCTE;

-OINMChIBaTh OMOJIOTUUECKHEe KPYTOBOPOTHI BEL[ECTB B IPUPOJE;

-00BSCHATD ZieCTBYE aOMOTHUECKHX, OMOTHUECKUX, aHTPOIIOreHHBIX (PAaKTOPOB;

-XapaKTepr30BaTh 1 pa3inyaTh SKOJIOTHUEeCKHe CHCTeMbI — OMOreor|eH03, OHOIeHO03, arporieHo3;
-pacKphbIBaTh CYLIHOCTb Y 3HaUeHHe B IPUPO/ie CAMOPery/IsLUY;

-OTNMCHIBATh TPOLIECC CMEHbI OMOI[EHO30B ¥ BOCCTAHOBJIEHHSI IPUPOZHBIX COOOITIECTB;

-XapakTepru3oBaTb  (OPMbI  B3aMMOOTHOIIEHWM  MeXJy  OpraHM3MamM:  CUMOUOTHYeCcKHUe,
AHTUOMOTUUECKHUE, HeUTpaIbHBIE.

Tema 5.2. Buocdepa u yesioBek (2 yaca)

[TpupoaHbIe pecypchbl ¥ MX MCIIO/b30BaHKe. AHTPOIIOTeHHbIe (DaKTOphl BO3eHCTBUS Ha OHOLIEHO3bI
(posib yesioBeKa B MPUPO/IEe); TIOC/IeACTBUS XO3SIMCTBEHHOM JleATeTbHOCTH UesioBeKa. [1pobieMbl
paLMoHaIbHOTO PHUPOAOIIO/IE30BaHUs, OXpaHbl IPUPO/BL: 3all[UTa OT 3arpsi3HeHUl, CoOXpaHeHue
9TaJIOHOB U TIAMSITHUKOB TIPUPO/IbI, 0becTieueHre IPUPOJHBIMU PeCypCcaMy Hace/leHUsI TI/IaHeThl.
JleMoHCcTpanus.

KapThl 3anoBeiHbIX TepPUTOPHI Hallleii CTPaHbl.

JIaGopaTopHbie U MPAaKTHYECKHe PadoThI.

ITpakTrueckast pabora Ne9 «AHanmM3 U OLjeHKa TOC/IeICTBUN JesiTe/IbHOCTH UesloBeKa B SKOCUCTeMax».
IIpeagMeTHBIe pe3y/IbTAaThI 00yUeHHUs

Yuaruecs JOKHBI 3HATh:

- aHTpormoreHHbie (aKTOpbl CPe/ibl;

-XapakTep BO3[eiCTBHs UesioBeKa Ha Ouocdepy;

-CI1I0co0bl ¥ METO/IbI OXPAHBI TIPUPOJRI;



-61o/IorUeCcKrii ¥ COL[MaIbHBINA CMBIC/T COXPaHEeHUsI BUIOBOTO Pa3HO00pa3ust OHOLIeHO30B;

-OCHOBBI paljMOHa/ILHOTO TIPUPO/|0TI0/Ib30BaAHNS;

-HercuepriaemMbie 1 hcuepriaemMbie pecypchl;

-3aroBe/JHUKY, 3aKa3HUKM rapku Poccuu;

-HeCKOJIbKO paCTeHHH U KUBOTHBIX, 3aHECEHHBIX B KpacHyt0 KHUTY.

Yuaiuecs 10/DKHBI yMeTb:

-IPUMEHSITh Ha TIPAaKTHKe CBeJieHHs1 00 3KO/I0rMueCKUX 3aKOHOMEPHOCTSIX B TIPOMBILIEHHOCTH U
CesTbCKOM XO35IHCTBe /171 TPaBW/IbHOM OpraHU3aliy JIeCOBOACTBA, PHIDOBO/CTBA, a TaK JKe /ISl pelleHust
BCETo KOMIIIeKCa 3aZlad OXpaHbl OKpYyKatolllel cpe/ibl ¥ PaL{MOHAIbHOTO TTPUPOAOTIONIb30BaHMUS.
MeTtanpeaMeTHbIe pe3y/IbTaThl 00yYeHHsI.

Yuatyecs J0/DKHbI YMeThb:

-paborars ¢ yueOHMKOM, paboueii TeTpaziblo, IUAAKTHUECKIMY MaTepraiaMu;

-COCTaBJISITh KOHCITEKT raparpada yueOHHKa 0 U /Wy TI0C/ie U3yueHusl MaTeprasia Ha ypOKe;
-pa3pabartbIBaTh M/1aH — KOHCIIEKT TeMbI, UCIIO/Ib3ysI Pa3Hble MCTOYHUKY UH(POPMAIWY;

-TOTOBUThH YCTHBIE COODII[eHHUSI U MMCbMeHHbIe pedepaThl Ha OCHOBe 000011[eHHsI MaTepHasia yueOHUKa U
JIOTIOJTHUTE/TbHOM JTUTeparyphl;

-T10J1b30BaThCS TIOMCKOBBIMU cUCcTeMaMy IHTepHeTa;

-130MpareIbHO OTHOCHUTHCS K OMo/ornueckoil MH(OpMaLuK, Coiep Kalliuics B CPeICTBAX MaCCOBOM
vH(opMaluu.

JIMYHOCTHBIE Pe3y/IbTaThl 00yYeHHs

-dopmMHUpOBaHKe UyBCTBA POCCUNMCKOM TPa’KJAHCKOW WIEHTUUHOCTH: TIaTPUOTHU3MA, JIFOOBH U yBaXKeHHUs K
OteuecTBy, 4yBCTBa ropA0CTH 3a Ponuny;

-0CO3HaHKe YYall[UMUCsI OTBeTCTBEHHOCTH U J10/iTa Tiepes; PoauHoi;

-OTBETCTBEHHOE OTHOIIIEeHUs K 00y4YeHHI0, TOTOBHOCTh M CTIOCOOHOCTh K CaMO0Opa30BaHMUIO;
-opMrpoBaHKe MOTHBALIMY K 00y4eHHIO U IM03HaHUI0, 0CO3HAaHHOMY BbIOOpY Oyayieii mpodeccuy;
-CrIoCOOHOCTh YUaIIXCsi CTPOUTH JJa/IbHEHIITY0 MHAUBUAYATBHYIO TPAeKTOPUIO0 00pa3oBaHus Ha Oa3e
OpHeHTalLU B MUpe rpodeccuii U rpodeccroHa bHbIX TIPeAoUTeHUH;

-(opMHpOBaHUe 1]eI0CTHOTO MUPOBO33PEHUs], COOTBETCTBYIOLET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu U 00I11eCTBEHHOM MPaKTUKH;

-co0strofieHre TpoTiaral/ia yUaljuMKCs TIPaBUJI TTOBeAEHUs B TIPUPO/ie, MX y4acTHe B IPUPOJ00XPaHHOM
JesiTeNTbHOCTH;

-yMeHHe peasii30BbIBaTh TeOpeTUUeCKHe MI03HAaHUS Ha TIPaKTHKe;

-0CO3HaHWe 3HaueHHus1 00pa3oBaHus [JJ1sl TOBCEAHEBHOM >XM3HU M 0CO3HaHHBIN BbIOOD Tpodeccuu
yUaImmucs;

-CII0COOHOCTh YYallUXCsl MPOBOAUTL PabO0Ty Ha/ OLIMOKaMu /1/isi BHECEHUST KOPPEKTUB B yCBaBaeMble
3HaHUS:

-TIPUBUTD IFOO0BEH K MPUPO/e, YYBCTBO YBaXKEHHUS K YUEHBIM, W3yUaroIiM >XUBOTHBIA MUD, Pa3BUTh
3CTeTUYeCKOe BOCTIPUSITHE OOIIeHHs C )KUBBIMU OpraHU3MaMuy;

-TpU3HaHKe YYall[UMUCS TTpaBa KaXkJoro uesioBeKa Ha COOCTBeHHOe apryMeHTUPOBaHHOe MHeHHe
-TOTOBHOCTb yUalllMXCsl K CAMOCTOSITe/TbHBIM MOCTYITKaM U aKTUBHBIM /1eHiCTBUSM Ha
TIPUPO/I00XPAHUTETbHOM TIOTIPUILLIE;

-yMeHHe apryMeHTHUPOBaHHO ¥ 000CHOBAHHO OTCTAaWBaTh CBOIO TOUKY 3DEHMS;

-KpUTHUEeCKOe OTHOIIIeHHe K CBOMM TOCTYITKaM, OCO3HaHHe OTBeTCTBEHHOCTH 3a UX pPe3y/bTaThl;
-0CO3HaHHOe, YBa)XXUTebHOEe 1 100posKesiaTe/lbHOe OTHOLIIEHHE K APYTOMY UeJIOBEKY, ero MHEHHIO,
MHUPOBO33DEHHI0, KY/IbTYPE;

-0CO3HaHKe Ba)KHOCTH ()OPMUPOBAHUSI SKOJIOTMUECKOM KY/IbTyphbl HA OCHOBe MPU3HaHUS LIeHHOCTH
JKU3HU BO BCeX eé TIPOsIB/IEHUSIX M He00X0IMMOCTH OTBETCTBEHHOTO, OepeXKHOT0 OTHOLLIEHUS K
OKpy>KaroLlel cpefie;

-yMeHHe CJIyLaTh U CJIBIIIATh JPyroe MHeHUe, BeCTU AUCKYCCHUI0, yMeHHe OTlepUpOoBaTh (hakTaMy Kak
JJ1s1 l0Ka3aTesbCTBa, TaK U [Jisl OTIPOBEPKeHHUs CyL|eCTBYOLLeT0 MHEHMUSI.

Pe3epBHoe Bpems - 8 uacoB



TEMATUYECKU ITJIAH.

HasBaHue Tembl Komuuect | KonmuectBo
BO YacOB | /1aD0OpaTOpPHBIX

MpaKTUYeCKUX
pabor.

Beenenue 3

Paspen 1. CTpykTypHas opraHu3anys JXKUBBIX OPraHU3MoOB 10 1

Tema 1.1. Xumuyeckasi opraHu3anus KJIeTKU 2

Tema 1. 2.06MeH BelleCcTB U rpeoOpa3oBaHye YHEPTUU B KJI€TKE. 3

Tema 1.3. CTpoeHue U (PYHKIUU KIETOK 5 1

Paszpen 2. Pa3MHoXeHHe U UHAUBH/ya/IbHOE pa3sBUTHE 5

OpraHusMoB

Tema 2.1. PasMHOXKeHHe OpraHu3MoB 2

Tema 2.2. IHauBUAYyanbHOe pa3BUTHE OpraHu3Ma (OHTOreHe3) 3

Paszgen 3. Hac/ieCTBeHHOCTh M H3MEHYHUBOCTh OPraHU3MOB 20 2

Tema 3.1. 3aKOHOMEPHOCTH HacJie/IOBaHUSI TIPHU3HAKOB. 10 1

Tema 3.2. 3aKOHOMEPHOCTH U3MEHUYMBOCTH. 6 1

Tema 3.3. Cenekiiys pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. 4

Pazgen 4. OBo/onus )XUBOro Mupa Ha 3emJie. 19 3

Tema 4.1. Pa3BuTrie OMOJIOTHM B JOZAPBUHOBCKHUH MEPHOJ, 2

Tema 4.2. Teopus Y. [JapBuHa 0 MPOMCXOXKEHUU BUIOB IIyTeM 5

eCTeCTBeHHOT0 0TOopa

Tema 4.3. coBpeMeHHbIe TIPeZCTaB/IeHUSI 00 IBOTIOI[HH. 5 2

MukposBosoLus. Makpo3BOJIIOLIUS.

Tema 4.4.ITpucrioco6/1eHHOCTh OPraHKM3MOB K YCJIOBHSIM BHEIITHEH 2 1

Cpe/ibl KaK pe3y/bTaT AedCTBUS eCTeCTBeHHOTo 0TOopa

Tema 4.5. Bo3HUKHOBeHHe KU3HU Ha 3emiie 2

Tema 4.6. Pa3BuTue )Kr3HU Ha 3emie 3

Pa3pen 5. BsaumopeiictBue opraHu3sma u cpejibl. OCHOBBI 5 3

JKOJIOTHH.

Tema 5.1 buocdepa, ee cTpykrypa U GYHKLUU 3 2

Tema 5.2.buocdepa 1 yesnoBek 2 1

PesepB 8

NTOI'O 70 9

KaneHapHo — TeMaTuueckoe IjIlaHMpOBaHue




Ne Tema ypoka. Kon-Bo | Hara
ypoKa 4acosB MpOBeeHUs
ypOKa

Beepenue. 3

1 BBegnenue. ITpegmer u 3aaun Kypca «buonorus. Oo6rpe 1
3aKOHOMEPHOCTH»

2 MHoroobpa3ue >KMBOT0 MUPA. 1

3 OcHOBHbIe CBOWCTBA KUBbIX OPraHW3MOB. 1
Paszgen 1. CTpyKTypHasi opraHu3anisi )XMBbIX 10
OpPraHu3MoB
Tema 1.1. XuMHueckas opraHusanus KJIeTKH 2

4 OneMeHTapHbIM CcocTaB KileTKd. Heoprannueckue Bemjectsa, | 1
BXOJSII[Me B COCTaB KJIETKH.

5 OpraHuueckue MOJIeKYJIbL. 1
Tema 1. 2.00MeH BelljecTB M Mpeodpa3oBaHe IHEPTUM B 3
KJIeTKe.

6 OO6MeH BellleCTB U NpeBpalljeHre SHePruy B KieTke. TpaHCIIOpT 1
BellleCTBa Yepe3 KJIETOUHYIO0 MeMOpaHy.

7 BryTpuk/ieTouHOe nuilieBapeHre U HaKoIJIeHUe SHepruuy; 1
pacleryieHye IFOKO3bl.

8 buocuHTe3 Oe/IKOB, )KUPOB U YI/IEBO/IOB. 1
Tema 1.3. CTpoenue u pyHKIMM KJIETOK S5

9 IIpokaproThuecKue KIeTKHU. 1

10 JyKapuoTHhueckas K/IeTKa. 1

11 OykKapuoTuueckas KieTtka. /labopamopHas paboma Ne 1 1
«H3yueHue K1emoK 6akmeputl, pacmeHutl U HCUBOMHbIX HA
20Mo@bIX MUKponpenapamax»

12 [enenue KaeTok. 1

13 KrnerouHasi Teopusi CTPOEHHSI OPTaHU3MOB. 1
Paszgen 2. PasaMHoO)XeHHe U MHAUBH/ya/IbHOE pa3BUTHE 5
OpPraHu3MoB
Tema 2.1. PasMHOXeHHe OpraHHU3MOB. 2

14 CyuHocTtb ¥ popMBbl pasMHOXKeHHUs1 OpraHu3MoB. becrionoe pas- 1
MHO)XeHHe.

15 [TonoBoe pa3MHOXKeHUe JKUBOTHBIX U pacTeHMM. bronornyeckoe 1
3HaueHHe T0JI0BOTO Pa3MHOXKEHHUSL.
Tema 2.2. UnpuBuya/bHOE pa3sBUTHE OpraHu3sMa 3
(oHTOTeHe3)

16 OMOpHUOHAJTBHBIN MEePUOJ, PA3BUTHSI. 1

17 ITocT3MOpHUOHANBHBIN TIEPUO/] PA3BUTHS 1

18 OO011Me 3aKOHOMEPHOCTH pa3BUTHs. broreHeTHUeCKUI 3aKOH. 1
Pa3gen 3. HacieacTBeHHOCTh M H3MEHUHUBOCTh 20
OpraHu3MoB
Tema 3.1. 3aKOHOMEPHOCTU HaC/1e40BAHUS IIPU3HAKOB. 10

19 OtkpeiTue [. MeHze/ieM 3aKOHOMePHOCTeM Hac/ieloBaHus TTpu3Ha- | 1
KOB.

20 I'ubpumonornueckuil MeTof, N3yYeHus: Hac/ieICTBEHHOCTH. 1

21 I'mbpuonornyecknii MeTol U3y4YeHHUs] HaC/IeICTBEHHOCTH. 1
(npopomKeHue)

22 PerieHue 3az1au o teme «I'eHeTrKa. MoHOrubpuaHoe u guruopu- | 1
HO€ CKpelMBaHHE».

23 ['eHeTnueckoe orpezeeHue 1oJa. 1

24 leHoTHN Kak Lje/I0CTHas cCUCTeMa. 1

25 B3anmMopeticTBue anienibHBIX U Hea/liIe/TbHBIX TEHOB B OTIpe/iesie- 1
HWH ITPU3HAKOB.

26 Perienuve 3agau ro Teme «I'eHeTHKa». 1

27 Perenne 3azau 1o teme «l'eHeTHKa». 1

28 JlaGopamopuasn paboma Ne2 «PeuleHue zeHemu4ecKux 3a0ay u 1
cocmaseseHue poooc/108HbIX»
Tema 3.2. 3aKOHOMEPHOCTU U3MEHUYUBOCTHU. 6

28 OcHOBHbBIE (hOPMBI U3MEHUMBOCTU. [ e HOTUIIMUeCcKast U3MeHUMBOCTL | 1




JINCT BHeCeHus U3MEeHeHH N

Ne mipukasa, fara

CyTb KODPEKTUPOBKU

[IpruriHa KOpPEKTUPOBKHU




