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IMosicHUTEIbHAS 3aNMHCKA

[Iporpamma pa3zpaboTaHa B COOTBETCTBUM C:

e depnepaibHbIM 3aKOHOM 0T 29.12.2012 Ne 273-03 "O6 obpazosanuu B Poccuiickoii ®enepauun”;

e [lopsiakOoM OpraHW3aLMHU U OCYILECTBIEHHS 00pa30BaTeIbHOM NEATENBHOCTH MO0 OCHOBHBIM 00111e00pa30oBaTeIbHbIM
nporpaMmam — 06pa3oBaTesIbHbIM MPOrpaMMaM HauabHOTO O0IIEro, OCHOBHOTO OOLIEro U cpefHero oouiero o0pa3oBaHus,
YTBEPXKICHHBIM NMpUKa30M MHUHHUCTEpCTBa 00pa3oBaHus n Hayku Poccuiickoii @enepanyu ot 30.08.2013 Ne 1015;

o  QDejepasbHBIM rocyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM HAYAIBHOTO 00IIero 00pa3oBaHus, yTBEPKICHHBIM
npukazoMMuHUCTepcTBa 00pa3oBaHus M Hayku Poccuiickoit @enepauuu ot 06.10.2009 Ne 373, ¢ i3MEHEHUAMH,
BHECEHHBIMH MPUKa30M MuHHCTEpCTBA 00pa3oBaHuUsl u Hayku Poccuiickoit ®@eneparuu ot 31.12.2015 Nel1576;

e  depmepasibHBIM rOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO 001ero 00pa3oBaHHs, YTBEPKACHHBIM,
npukazoMMuHHCTEpcTBa 00pasoBaHusas W Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897, ¢ u3amMeHeHUAMH,
BHECEHHBIMH MPUKa30M MuHHCTEpCTBa 00pa30BaHUs U HayKu Poccwuiickoit denepaunn ot 31.12.2015
Nel577;

e  OdenepalbHBIM rOCYJapCTBEHHBIM 00pa30BaTE/IbHbIM CTAHIAPTOM CPEHEr0 001Iero 00pa3oBaHys, yTBEPXKACHHBIM
nprkazoMMUHUCTEpCTBa 00pa30BaHUA u Hayku Poccuiickoil @enepauuu ot 17.05.2012 Ne 413, ¢ u3MeHeHUAMH,
BHECEHHBIMH NPUKa30M MuHHCTEpcTBa 06pa3oBaHus u Hayku Poccuiickoit @enepanun ot 31.12.2015 Nel1578;

e  VyeOHbIM muaHoM LlIkosnbi;

e  [IpumepHoii mporpaMMoi TUCLMILIMHBI, yTBEpxkIeHHOH MuHUCcTepcTBOM 00pa3oBaHus U Hayku Poccuiickoii ®enepanuu
(unu aBTOpCKOM MporpamMMe, NpolueAIeii 3kcnepTusy 1 anpodauuio;

e  ®dejnepalibHBIM NEPEYHEM YIeOHUKOB, YTBEP)KACHHBIX, PEKOMEHIOBaHHBIX (IOMYILEHHBIX) K HCIIOJIb30BAHHIO B
o0pa3oBaTeNbHOM Ipoliecce B 00pa3oBaTeNbHbIX YUPEKACHUAX, PEATTU3YIOIIUX NPOrpaMMBbl 0011ero 06pa3oBaHusl.

IIpennaraemMass nporpamMma sBJIS€TCA JIOTUYECKHM IPOJOJDKEHMEM IPOrpaMMbl 10 OHOJNOTHHM OCHOBHOM mKkonmbl (5-9 Kimacchl)
paspabotanHoii B. B. Ilaceunukom, B. M. Ilakynosoii, B. B. JlamtommubiM, P. JI. Mamem. bBa3oBblii ypoBeHb CTaHIapTa
OpHEHTHPOBaH Ha (opMHUpoBaHHE OOl OUONOrMYEecKoil rpaMOTHOCTH M HAYyYHOTO MHpPOBO33peHHs obyyaromuxcs. Kype «O6mas
Ouosiorusy 3aBepIUaeT HM3ydeHHe OuoJIoruM B 00lIeoOpa3oBaTeNbHBIX yupexaeHnX. OHa Npu3BaHa 00GOOIIUTH OHOIOTHYECKHE
3HAaHHA, IMEIOIINECs Y yJalluxcs, yrIyOHB X X0 MOHHUMaHHs GHONOTHYECKHX 3aKOHOMEPHOCTEH, COBPEMEHHBIX TeOPUH, KOHLETIIIHH &
y4eHHH, a Takke MoKa3aTh NPUKIAJHOE 3HaUeHHe GHOJIOTHH.

Pa6ouas mporpamMma COXpaHA€T TpPaAMLMH y4eOHOro NpeaMeTa U BMECTe C TeM IIOJHOCTBIO OTPaXaeT OCHOBHBIE HICH 1
npeIMeTHbIe TEMBI CTaHAapTa 00pa30BaHUs 1O OUONIOTUM, NMPEICTABIISA €r0 pa3BepHYThIIT BApHAHT C KPaTKHM PAaCKPHITHEM Pa3lelIoE
1 NIPEIMETHBIX TEM, BKITIOYas peKOMEHITyeMBIH epeueHb JaO0PaTOPHBIX U MPAKTHIECKAX padoT.

ConeprxaHie mporpaMMsl C(OPMHUPOBAHO HAa OCHOBE NPUHLMIIOB: COOTBETCTBHSA 00pa30BaHUs MOTPEOHOCTAM OOLIECTBA; yueT:
€IMHCTBa COAEPKaTeNIbHOM M IpOLecCyalbHOH CTOPOH 00ydYeHHs; CTPYKTYpHOIO €JUHCTBA COIEPXKaHMS OOpa3OBaHHUSA HA Pas3HbIX
YPOBHSIX €ro (POpMHUPOBAHHS.

B kypce BaKHOE MECTO OTBOAUTCS (POPMHPOBAHMIO E€CTECTBEHHOHAYYHOTO MHPOBO33PEHHS U 3KOJOTHYECKON KYJbTYpH!
yyaimuxcsi. UIMEHHO MO3TOMY, HapsAxy C OCBOCHHEM OOIIEOUOJOTHYECKHX TEOPHUil, W3ydEeHHEM CTPOCHHS OHOJOTHYECKHX CHCTEM
pa3sHOro paHra ¥ CyUIHOCTH OCHOBHBIX OMOJIOTMYECKHX MPOLIECCOB, B MPOTrpaMMe YAENEeHO CephE3HOe BHUMaHHE BO3MOXHOCTF
UCIIOJIB30BAHMS TTOJYYEHHBIX 3HAHUI B TIOBCEXHEBHOM JKU3HU ISl PELIEHHs MPUKIAHBIX 3a1ad.

IlporpaMMa BKJIIOYAeT BCE OCHOBHBIE pa3lielibl U TEeMbl, H3ydaeMble B CpefHel 00lie00pa3oBaTeNbHON IIKOJIE.
NpelyCcMaTpUBAaeT U3YYCHHE YYalMMHCS TEOPETHMYECKUX M MPUKIAJHBIX OCHOB OWonoruu. B Hell Haiuiu OTpakeHHe MpOOIEeMELL.
CTOsILIME B HACTOsALIEE BpeMsi Mepen OMOJOrHuecKoil HayKoM, pelieHre KOTOPBIX HAalpaBIeHO Ha COXPaHEHHE NMPHUPOABI U 3J0POBb:
yesioBeka . st mprHoOpeTeHKs NPaKTHIeCKNX HAaBBIKOB M TOBBIIIEHHS YPOBHS 3HAHWI MPOrpaMMoOii TpelycMaTpHBaeTCs BEIOJTHEHHUE
psna 1TabopaTOPHBIX U MPAaKTHYECKUX paboT. :

Pa6ouas nporpamMMa OpHEeHTUPOBaHa Ha UCIOJIb30BaHUE YUeOHHKa:
A.A. Kamenckuii, E.A. KpukcyHoB, B.B. Ilaceunuk «OOmas Ouomnorus. 10-11 kiacc» VueGHUK [ 006L1€00pa3oBaTeNbHbl:
yupexaeHuit. — M.: Ipoda, 2018-368c.;
a TaKkXKe METOIUYECKOTO TTOCOOUS IS yUUTENA:
B.B. INaceunuk « Pa6oune mporpammsl. M: Ipoda,2015
Ha uzyuyennu 6uonoruu B 10 kacce oTBoauTCs 1 4ac B HEAEMO, 35 4acOB B rOA



IInanupyemble pe3yJibTaThl H3y4YeHHs1 y4eGHOr0 Kypca.
JIn4HOCTHBIE, MeTanpeAMeTHbIE H NPeMeTHbIE Pe3y/IbTaThl OCBOEHHs YueGHOro npeamera buosiorusi, kypea «O6masi 6Mosioru

JIMYHOCTHBIE Pe3yJIbTaThl:

e  peanu3alMsi STHYECKMX YCTAHOBOK 10 OTHOLICHHIO K GHONOTHYECKMM OTKPBLITHSM, UCCIENOBAHHAM M HX De3yJbTaTam
NpHU3HAaHHA BEICOKOM LIEHHOCTH >KU3HH BO BCEX €€ MPOSBICHHUAX, 310POBbsI CBOETO M APYTHUX JIOIEH,

e  peann3alyy yCTaHOBOK 30pPOBOT0 00pa3a KU3HHU;

¢  copMHUPOBAHHOCTH MO3HABATENIBHBIX MOTHUBOB, HalPABJICHHBIX HA MOJIyYeHUE HOBOTO 3HAHMS B 00/1aCTH GHOJOTHU B CBS3H
¢ Oymywel IeATENbHOCTBIO WM OBITOBHIMH MpPOGNEMaMH, CBA3AHHBIMH C COXPAHEHHEM COGCTBEHHOTO 3OPOBBA M
9KOJIOTHIECKOH 0€30ITaCHOCTHIO
MeTtanpeaMeTHbIE pe3yIbTaThl:

®  OBJAJICHHE COCTABJIAIOIIUMH HUCCIIEN0BATEIBCKON U MPOEKTHOM NEATEIbHOCTH, BKIIOYas YMEHUS BHIETh MPOOJEMY, CTaBUTh
BONIPOCHI, BBIJBHUIaTh THIOTE3bl, JaBaTh ONPENECNCHHA MOHATHAM, KIacCH(GHLMPOBAaTh, HAOMIOAaTh, MPOBOIUTH
3KCIIEPUMEHTBI, J€JIaTh BHIBOABI U 3AKIIOUYEHUS], CTPYKTYPUPOBaTh MaTepHall, 00bsICHUTD, TOKA3bIBaTh, 3aIHIIATh CBOH UAEH
yMeHHe paboTaTh C pa3HbIMU HCTOUHHKAaMH OUOJIOTMYECKOM HH(POpMAaLIIH:

®  HAaXomuTh OHWOJIOTMYECKYI0O HHPOPMALMIO B DasIMYHBIX MCTOYHHKAaX, AHAJIM3MPOBaTh W OLEHHUBATh HHPOPMALMIO;

npeo6pa3oBbIBaTh HH(POPMALIMIO U3 OIHOM (GOPMBI B IPYryl0 CIIOCOOHOCTb BBIOMPATH LIEJEBBIE U CMBICIIOBBIE YCTAHOBKM B

CBOMX NEHCTBHUAX U MOCTYINKAX MO OTHOLIEHHMIO K KMBOI IIPUPOJIE, 3MOPOBBIO CBOEMY U OKPYKAOLIKUX

[IpeameTHble pe3ysbTaThl:

.B no3HaBaTenbHOM (MHTEIUIEKTYaIbHOMW) cdepe:

XapaKTepHCTHKa COAEPKaHUA OUONOrMYECKUX TeOpUil (KIeTouHas, SBOJIOLMOHHA 1 Teopus Y. JlapsuHa),;

yuenust B.W. BepHanckoro o 6uocdepe;

3aKkoHOB I'. MeHzes, 3akOHOMEpPHOCTE ! H3MEHYHBOCTH;

BKJIaJa BBIJAOIIUXCS YYEHBIX B Pa3BUTHE OUONOrMYECKOH HayKH BblJEJIEHHE CYIIECTBEHHBIX MPU3HAKOB OHONOTHYECKHX

00BEKTOB (KJIETOK: PAaCTUTENbHOW W JKUBOTHOM, MONOBBIX M COMATHYECKHX, NOSAEPHBIX W SIOEPHBIX; OPraHM3MOB:

OJHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX;

®  BHJOB, JKOCHCTeM, Oroceph)i npoueccoB (0OMEH BEILECTB U SHEPIHH, Pa3sMHOXXEHHE, AeJeHHe KIIETKH, OILIOA0TBOPEHHE,
JEHCTBHE ECTECTBEHHOTO 0TOOPa, 06pa3oBaHUe BUIOB, KDYTOBOPOT BEILECTB) OOBSICHEHHE PONH GHONOTUH B HOPMUPOBAHUM
HayYyHOro MHUPOBO33pEHHs, BKJIaga 6HOJOrH4eckuX Teopuii B GOpMHUPOBaHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOMN KapTHHBI
MHpa;

e  OTPHUATETHHOTO BIMSHHS aNKOTOJIS, HMKOTHHA, HAPKOTHYECKMX BEIIECTB HA PAa3sBUTHE 3apOfbllla YeNOBEKa; BIIHAHHE
MYTareHOB Ha OpraHU3M 4eJIOBEKa; IKOJOrH4eckUuX (pakTopoB Ha OpraHU3MBI,

e NpPUYMH 3BOJIOLMH, M3MEHSEMOCTH BMIIOB, HAPYUICHHII PA3BUTHA OPraHHW3MOB, HACIEICTBEHHBIX 3a6OJIEBAHMMN, MyTalHi
OpPHUBEJCHUE [OKAa3aTeJ]bCTB (apryMEHTalMs) €JUHCTBA JKHMBOM M HEXHUBOWU NPUPOIbI, POACTBA YKUBBIX OPraHU3MOB MU
OKpYXKarolle cpepl;

e  HeoOXOJUMOCTU COXPAHEHHUS BUAOB YMEHUE IOJIb30BATHCS OHOJOrHUECKOM TEPMUHOIOTHEN U CHMBOJIMKOM.

®  pelIeHHE 31EMEHTapHbIX OHONIOrMYECKUX 3a1ay;

®  COCTaBJICHHE 3JIEMEHTapHBIX CXEM CKPELIMBAHUS U CXEM MEpPEeHOCa BELIECTB U JHEPrHU B dKOocHcTeMax (LemH MUTaHHs)
onucaHue ocobeil BUIOB MO MOP(HONIOrHYECKOMY KPHTEPHUIO BBIABICHHE M3MEHUYHBOCTH, TPUCIOCOOJIEHUH OPraHU3MOB K
cpenie oOMTaHUS CpaBHEHHE OMONOTMYECKUX OOBEKTOB (XMMHYECKHI COCTAB TNl JKUBOW M HEXHBOW MPUPOBI, 3apOMIBILIH
4yeJioBeKa M APYTMX MIIEKOMMTAIOIIUX, MPHUPOAHbIE IKOCUCTEMBI M arpO3KOCUCTEMBI) U (OPMYIHPOBKA BBIBOJOB Ha OCHOBE
CpaBHEHUSI.

¢ B [EHHOCTHO-OPHEHTALMOHHON cdepe: aHAN3 U OLEHKA Pa3THYHBIX THUIOTE3 CYLIHOCTH JXM3HH, NPOMCXOXKIEHUS XKU3HU U
4eJIoBeKa, IJI00aJbHBIX 3KOJOIMYECKMX MNpoOneM U MHyTell MX pelleHHs, MOCJIeACTBUI COOGCTBEHHOH MEATENLHOCTH B
OKpyXalolllel cpefie OLIEHKAa 3THYECKUX acCIeKTOB HEKOTOPBIX HCCIENOBAHUI B 00JacTH OGHOTEXHOJIOrHH (KIOHHPOBAHHUE,
UCKYCCTBEHHOE OILUIOOTBOPEHHE)

e B cdepe TpymoBoii HeATENBHOCTU: OBNAJEHHE YMEHMSIMH M HABbIKAMU MOCTAHOBKH GHOJIOTHMYECKHX JKCIIEPHUMEHTOB H
00BACHEHHE HX PE3YJIbTATOB

e B cohepe dusmueckoii nesrenpHocTH: OO0CHOBaHHE U COOMIOAEHHE Mep MPO(PUIAKTUKU BUPYCHBIX 3a00JIeBaHHUi, BpeIHBIX
npuBbIueK (KypeHHUe, AKOTr0JIM3M, HApKOMAaHHs) MPaBUJI IIOBEAEHUS B MPUPOAHOM cpesie

e  OCHOBY CTPYKTYpHPOBAaHHUs COAEpXaHHUs Kypca OHOJIOrMH B CpeJHEl IIKOJe COCTABIAIOT BeLyllie CUCTEMOOOpasylomiue
uled — OTJIMYHUTENIbHbIE OCOOCHHOCTH JKUBON NPHPOABI, €€ YPOBHEBAs OpraHU3alUs M SBOJIOLHUS, B COOTBETCTBHH C
KOTOPbIMU BBIJENIEHBl COJEp)KaTeNbHble JIMHUM Kypca: buonorus kak Hayka; MeTomel HayyHoro mno3HaHus; Kierka;
OpraHusM; Bug; DxocrcTeMsl.

B pe3ynbTate u3yueHus 6uosnoruu Ha 6a30BoM ypoBHe B 10 k1acce yYeHUK JIOJDKEH 3HATh /IOHUMATh

e  OCHOBHBIE NTOJIOXKEHHS OUOJIOTHUECKUX T€OpUil (KIeTouHast, XpOMOCOMHas);

CYIIHOCTb 3aKOHOB I'. MeHzens, 3aKoHOMEepHOCTel U3MEHYMBOCTH; CTPOEHHE GMOJIOTHUECKHX OOBEKTOB: KJIETKH; FE€HOB U

XpOMOCOM;

CYIIHOCTb OHOJIOrHYECKUX NPOLIECCOB: Pa3MHOXKEHUE, OILIOJOTBOPEHHE,

BKJIaJl BBIJAIOIIMXCS YUEHBIX B Pa3BUTHE OUONOTHMYECKON HayKH,;

610NOruYeCKy0 TEPMUHOJIOTHIO U CUMBOJIHKY;

yMETb OOBACHATB: pOJNb Ouonormd B (OPMHUPOBAHMM HAyYHOTO MUPOBO33PEHHs; BKJIAJ OHOJOTMUECKHX TEOPHH B

(opMHpOBaHUE COBPEMEHHO! €CTECTBEHHOHAYUHOM KapTHHBI MUpA; €IMHCTBO XXUBOM U HEXKUBOM MPUPOBI, POACTBO JKUBBIX

OpraHU3MOB; OTPULIATENBHOE BIMSHHE AJIKOTOJs, HUKOTUHA, HAPKOTHYECKUX BELIECTB HA Pa3BHUTHE 3apO[bllia YeJIOBEKa;

BJIUSIHUE MYTareHOB Ha OpPraHU3M YeJIOBEKa, JKOJOTMYeCKMX (aKTOPOB HAa OpraHU3Mbl; B3aUMOCBSI3M OpPTraHU3MOB H

OKpYXaloIleH Cpelpl; NMPHYMHBI HapyLWIEHWH pa3BMTHA OPraHM3MOB, HACJEACTBEHHbIX 3a0ONeBaHMH, MyTalui, peluaTh



SJIEMEHTapHBIE GMONIOTHYECKHUE 3a1a4H; COCTABIIAT JICMEHTAPHBIC CXEMbI CKPEIMBAHHS; BHIABIISTh HCTOYHHKH MYTAareHOB B
OKpYXaIOILIel Cpe/ie (KOCBEHHO), AHTPONOTEHHbIE H3MEHEHHS B 3KOCHCTEMAX CBO€EN MECTHOCTH;

CPaBHUBATb: OMOJIOrHYECKHE OGBEKTHI (XHMHYECKHH COCTAB Tel KHBOH M HEXHUBOH TPUPOJLI, MpoOLECCH (IOJNOBOE M
becrionioe pa3sMHOXeHHE) U JIeNaTh BHIBO/IBI Ha OCHOBE CPaBHEHMsl; aHATIM3UPOBATH M OLIEHHBATH TJIOGANBHBIE SKOIOTHYECKHE
TPOGNIeMbI ¥ TyTH MX PELICHHs, IOCTENCTBHUS COBCTBEHHOM IeSTENLHOCTH B OKpY:XaloIei cpee;

HaXOMHUTb MHPOPMALUIO O GHONOTHYECKHX 0OBEKTaX B PA3IMUHBIX MCTOYHHMKAX (Y4eOHBIX TEKCTaxX, CMPaBOYHHKAX, Hay4HO-
TIOMYJIAPHEIX H3AHUAX, KOMITBIOTEPHBIX 6a3aX JaHHBIX, pecypcax WHTepHeT) 1 KpuTHYECKH ee oleHMBaTE;

HCTIO/E30BATE MPHOGPETEHHbIE 3HAHMS M YMEHHS B IIPAKTHYECKOH IeSTeNLHOCTH Y MOBCEIHEBHOM KM3HH IUIS: COBITIONEH S
Mep NPOQUIAKTHKH OTPABNEHHH, BUPYCHBIX U ApYruX 3a00/1€BaHuH, CTPECCOB, BPETHBIX NPHBBIYEK (kypeHne, ankoronmsm,
HapKOMaHuUs);

TIPaBHII TIOBE/IEHUS B IPHPOIHOLL cpefie;

OUCHKHM STHYECKHX aCTEKTOB HEKOTOPBIX MCCICNOBAHHMH B 0G]AacTH GHOTEXHONOIMH (K1OHMpOBaHKE, MCKYCCTBEHHOE
OILIOIOTBOPEHHE).



CoaeprxaHune yuebHoro npeamerta «buosorus 10 kiace»

BBenenue (34)

Buronorus kak Hayka. Mecto Guonornu B cucteme Hayk. 3HaueHue GHONOTHM 17T TOHAMAHMS HAYYHOi KapTUHBI Mupa. CBA3b
OHOJIOrHYECKUX NMCLMILIMH C APYTMMHU HayKaMH (XuMueH, GH3HKOi, MaTeMaTHKOI1, reorpauei, actpoHoMueii 1 ap.). Mecto kypca
«O0mas 6HONOrHs» B CUCTEME €CTECTBEHHOHAYYHBIX AMCLMILIHH. Llenu u 3anauu kypea.

JleMOHCTpaLKs: [IOPTPETOB Y4EHBIX-GHOIOroB, cXeMbI «CBsi3b GHONOTUH C IPYTHMH HAyKaMHy.

Paznen Nel Knetka (17 4)

IIpenmer, 3a1a4u ¥ METOZIBI HCCIIEIOBAHMSA COBPEMEHHOI LMTONOTHH. 3HAYCHHE LIUTONOTMYECKHX HCCIIEN0BAHMIH JUISL IpyTUX
OHOIOrMYECKHX HayK, MEULIMHBI, CETbCKOT0 X035icTBa. FICTOPHS OTKPHITHS U U3yYeHHs KIeTKH. OCHOBHBIE [IOJIOKEHHS KIETOYHOI
TEOPHH.

3HaueHue KIETOYHON TeOpHH s pa3BuTHs 6uonoruy. KiteTka kak equuuna pa3BUTHSA, CTPYKTYPHas U QyHKIMOHAIbHAS
€IMHULIA )KHUBOTO.

XuUMHYECKHIT COCTaB KIIETKU. Bona u Ipyrue HeopraHUYecKue BEIIECTBA, X POJIb B KH3HEAETEIbHOCTH KIIETKH.
OpraHuyeckue BelwecTsa: yrieBo/bl, Gk, JUIHIbI, HyKJIeHHOBbIE KHCIOTE, AT®, ux CTPOCHHE H POJib B KIeTke. DEPMEHTHI, HX
POJIb B PETYJIALIMH NIPOLIECCOB XU3HEAEATENLHOCTH.

Crpoenue npokapuoTHIecKoii KieTKkH. CTpOEHHE SyKapHOTHUECKON KIeTKH. OCHOBHBIE KOMITOHEHTb! KIIETKH. CrpoeHue
MemOpaH. CTpoerHe 1 GyHKLUMHU sSapa. XUMUYECKHH COCTAB M CTPOCHHE XpomocoM. LluTonnasma u 0CHOBHbIE OpraHomasl. Mx
(GyHKLUMH B KIIETKe.

OCoGeHHOCTH CTPOEHHS KIIETOK GaKTepHii, rpibOB, XUBOTHBIX M pacTeHHit. BUpych 1 6akreprodaru. Bupyc CITH]Ia.

OOMeH BelecTB U MPeBpaLIEH s SHEPTUH B KiieTke. KaTanutiueckuii Xapakrep peakuuii ooMeHa BeluecTs. [Inactuyeckuii u
SHEpreTU4ecKuii 06MeH. OCHOBHBIE 3TAIIbl IHEPrETHYECKOr0 0OMeHa. OTININTENBHbIE 0COOEHHOCTH MPOLECCOB KIETOYHOTO JbIXaHHS.
Crioco6bl M0Ty4eHNs OPraHMYECKHX BELECTB: aBTOTPODBI U reTepoTpodbl. DOTOCHHTES, €10 ®asel, KocMuuecKas posis B 6uocdepe.
XeMOCHHTE3 U ero 3HaueHue B Guocdepe.

Buocunres 6enkoB. [Tonstue o rene. JIHK — HCTOUHUK reHETHYECKOH uHpopmanuy. I'eHeTHueckoii koa. MaTpuyHEIit
npuHLMI 6uocuHTe3a Genkos. O6pasosanue u-PHK no marpuue JHK. Perymsius 6uocuntesa.

ToHsTHE O rOMEOCTa3e, PEry iy NPOLECCOB [PEBPALIEHHS BELIECTB H SHEPTHH B KIETKE,
JleMOHCTpaLKsi: MUKPONPENapaToB KJIETOK PACTEHUI U UBOTHBIX; MOJENH KIIETKH; OIBITOB, UIUTOCTPUPYIOLIMX NPOLIECC
¢potocunresa; moxenu JIHK, Monenu-anmiukaimu «CHuTE3 Genkay.

JlaGopatopHas pa6otaNe 1 «HaOmroneHue KIETOK PacTEeHHIT U JKUBOTHBIX MO MHUKPOCKOIIOM Ha I'OTOBBIX Npernaparax u Ux
OINUCaHHeY.

JlaboparopHas pa6ota Ne 2 «CpaBHEHHe CTPOEHHUS KJIETOK PACTEHHIl H SKHBOTHBIX.

Tectupoanne Ne 1 mo teme: " Kietka".

Pasnen Ne2 PasMHOXeHHE U MHIMBHIYAIbHOE Pa3BUTHE OPraHU3MOB (4 1)

CamoBocrponsBeieHue — Bceobliee CBOMCTBO XKHBOro. MHTO3 kKak OCHOBA GECIIONOro pa3sMHOKEHHUS 1 pocta
MHOT'OKJIETOYHBIX OPraHNU3MOB, €ro (a3bl U GHOJIOrMYECKOE 3HAYCHHIE.

QPopmbI pasMHOXEHUs OpraHu3MoB. Becrosioe pasmMuoxeHHe 1 ero Tumbl. [1010BOE pasmHoKeHKe. Meiio3, ero GHOIOrHIeckoe
3xauenue. Cnepmarorenes. Oporenes. OnonoTsopenue. OCOGEHHOCTH OILIOIOTBOPEHHS Y LIBETKOBBIX pacTeHHil. Bruonornyeckoe
3HaYeHHE OIUIOLOTBOPEHHS.

IToHATHe MHAMBHAYATLHOTO Pa3BUTHs (OHTOreHe3a) OpraHu3MoB. Jlenenue, poct, TudppepeHunaLys KIeTok, OpraHoreHes,
Pa3MHOXEHHE, CTapeHHe, CMepTh 0cobel. OHTOreHes pactennii. OHTOreHes XHBOTHbIX. B3auMoBUAHMe YacTeii pasBUBAIOWIETOCS
3apozpla. Biusuue GakTopoB BHEIIHel Cpe/ibl Ha pa3BUTHE 3apObILA. POCT U pasBUTHE Opranu3Ma. YpoBHH HpHCTIOCOOIeHUSA
OpraHM3Ma K H3MEHAIOLMMCA YC10BUAM. CTapeHHe H cMepTh opranusma. Crienu¢rka OHTOreHe3a MpH 6eCToNoM pasMHOKEHHH.
JleMOHCTpaLws: Tab/ULL, HILTIOCTPUPYIOIMX BHIbI GECIIONOrO H MOJOBOTO Pa3MHOKEHHS, SMOPHOHATLHOTO NOCTIMOPHOHAIBHOTO
Pa3BUTHA BBICIINX PACTeHHM, CXOACTBO 3apO/bILIeii I03BOHOUYHBIX JKMBOTHBIX, CXEM MHUTO3a H M€ii03a.

JlaGoparopHas pa6ora Ne3 «BbisiBieHHe MPU3HAKOB CXOACTBA 3aPOBIIIEH Ye0BeKa 1 APYrHX MIEKOMUTAIOMINX KK JOKA3aTebCTRO
UX POACTBay

Paznen Ne3 OcHoBel renetuku (7 4)

Hctopust pa3sutus reHeTHKH. 3aKOHOMEPHOCTH HAC/IEI0BAHUS TIPH3HAKOB, BhIBIeHHbIE I'. Mennenem. I'ubpunonoruyeckuii
METOJ U3yYEHHS HACNIENICTBEHHOCTH. MOHOrMOPUIHOE CKpelliBaHye. 3aKOH JOMHHHUPOBAHHS. 3akOH paclueryieHus. [loaHoe u
HETIOJIHOE IOMUHHPOBAHHUE. 3aKOH YUCTOTHI FAMET U €r0 LUTOJIOTMYECKOe 060CHOBaHHE, MHOKECTBEHHbIE AJLTEIH. Ananuzupyromee
ckpelBanye. JIMrnOpuaHoe U MOAUruGpUIHOE CKpeLMBaHHe. 3aKOH HE3aBUCUMOTO KOMOMHIPOBAHUA. DEHOTHIT H FeHOTHII.
L{utosornyeckue OCHOBbI TEHETHIECKHX 3aKOHOB HACJIEJOBaHMUS.

l'enetuieckoe onpesenenue nona. [eHeTHyeckas CTPYKTYpa MOJOBBIX XpOMOCOM. [oMorameTHbiii 1 reTeporaMeTHsIi IO
HacrenoBanne Npu3HaKoB, CUEIUIEHHBIX C MOJIOM.

XpomocoMHas TeOpHs HaCIeACTBEHHOCTH. [ pyIIIIbI CLETNeHns reHoB. CLETUIEHHOE HACIEI0BAHHE npu3HakoB. 3akoH T.
Mopranua. [TosiHoe 1 HeMoJTHOE ClemIeHHe TeHOB. [eHeTHYEeCKHe KapThl XPOMOCOM.



['eHOTHI KaK LenoCTHas cHcTeMa. XpOMOCOMHAS (SAEpHAA) U LUTOIIA3MATHYECKAS HAC/EACTBEHHOCTD. BsaumopeiicTBre ajuteNibHBIX
(1OMHHHMPOBaHHE, HETOJIHOE JOMHHUPOBAHHE, KONOMHHHPOBAHHE H CBEPXIOMHHUPOBAHUE) M HEAIIENbHBIX (KOMILIEMEHTAPHOCT,
SMHCTa3 U NOJIUMEPHS) TEHOB B ONpeeIeHAH NPU3HAKOB. Ineftorponusi.

OcHoBHEIE (POPMBI H3MEHYMBOCTH. [ €HOTHITHYECKAS H3MEHYHBOCTS. MyTtaumn. I'eHHbIE, XDOMOCOMHBIE U TeHOMHBIE
MyTaund. CoMaTHIeckue U reHepaTHBHbIE MyTauuH. [10JTy eTalbHble | JIeTanbHble MyTauuu. [IpH4uHBI 1 yacToTa MyTalMiA,
MyTareHHble (haKTOPbl. DBONIOLHUOHHAS POJIb MyTaLHIA.

KombunHaTiBHas H3MEHUYMBOCTS. BO3HHKHOBEHHE Pa3/IMYHBIX KOMOMHAIIMI T€HOB H HX POJIb B CO31aHUM TeHETHYECKOTO
Pa3Ho00pasus B npefiesiax BHA. DBOMOLMOHHOE 3HAYEHHe KOMGHHATUBHOM H3MEHYHBOCTH. 3aKOH TOMOJIOTHYECKHX PSIOB B
HACJIeICTBEHHOM U3MEHYHUBOCTH.

DeHOTUNIMYECKAS, WM MOIU(UKALIOHHAS, N3MEHUMBOCTS. Ponb YCIIOBUii BHEWIHEH Cpeibl B Pa3BUTHU U NPOSBICHHH
TIPU3HAKOB U CBOACTB. CTAaTUCTUYECKHE 3aKOHOMEPHOCTH MOAM(DUKALHOHHOM H3MEHYHBOCTH. VnpapjieHHe JOMUHUPOBaHUEM.

HleMOHCTpauus: Mozeneii-anmIMKaLyil, WUTFOCTPUPYIOLHX 3aKOHbI HaCJIeICTBEHHOCTH, MEPEKPECT XPOMOCOM; PE3YJIbTATOB OIBITOB,
TOKa3bIBAIONUIMX BIMSAHUE YCIIOBHI CPE/Ibl Ha H3MECHUMBOCTH OPraHU3MOB; repOapHBIX MaTePHAIIOB, KOJLIEKLIHUil, MYJISDKEH THOPUIHBIX,
TIOJIUIIIOUAHBIX PACTEHHIA.

Ipaktryeckue u TabopatopHsie paboTHI:

IT/p Nel «CocTaBneHne mpocTeinx cXeM CKpeIHBaHusY.

[/p Ne2 «PeleHue 31eMEHTaPHBIX TEHETUYECKUX 3aauy.

JU/p Ne4 «Hi3yueHue N3MEHYMBOCTH y PACTEHHMIA U KHBOTHBIX, TIOCTPOCHHUE BapHALIMOHHOIO psina ¥ KpHBOil. U3yueHne eHOTHIIOB

pacTeHuii»

JI/p Ne5 «BbIsiBIEHHE HCTOYHUKOB MYTareHOB B OKpYaloIleif cpesie (KOCBEHHO) M OLIEHKA BO3MOXKHBIX TIOC/IECTBUI UX BITHSHHS Ha
OpraHu3M.

Tectupoanue Ne 2 1o Teme: « PasMHoxenue 1 UHIUBHIYalbHOE Pa3BUTHE opranu3MoB. OCHOBBI F€HETUKU

Paznen N4 I'enertnka yenosexa (2 1)

Metons! H3Y4Y€HUs HACJIEACTBEHHOCTH YeJlIoBeKa. [ eHeTuyeckoe pa3H006pa3ne yesioBeka. ['eHeTHUecKkue JaHHBIC O
TNPOUCXOXICHUH YEJIOBEKA U YEJIOBEYECKUX pacax. XapaKTep HaCJICA0BAaHUA NMPU3HAKOB Y 4Ye€JIOBEKA. [ eHeTUUECKUE OCHOBBI 300pPOBBS.
Biusiaue Cpelibl Ha FCHETHYECKOE 3M0POBhE YeIoBeKa. [ eHeTHYecKkue 60e3HH. I'eroTun n 3I0POBLE YEJIOBEKA. FCHOQ)OHI[ TNOMYJIALU .
CooTHomeHre GHONIOrHYECKOTo U COLIMAJIBHOTO HacienoBaHusA. ColuanbHble l'IpOGJIeMbI TE€HETUKH. DTHYECKHE HpO6H€MBI TEHHOM
HHXXCHEPHUU. Ienetuueckuil TNPOTrHO3 U MEIMKO-T€HETUYECKOE KOHCYJIbTUPOBaHHE, UX NIPAKTUYECKOE 3Ha4Y€HHUE, 3aJa44 U
NEPCOECKTUBLI.

HCMOHC’I‘paI_lPISII XPOMOCOMHBIX aHOMAaJIUi YeJI0BeKa U UX (I)eHOTI/IHI/IquKPIe TMPOSABJICHHUS.

Ipaktudeckas pa6ota: Ne3 «CocTaBieHHe PONOCIOBHONY
O600menne n NOBTOPEHHE H3YYEHHOTO MaTepHala

3akmouenue (2 4)
KontponsHoe TectrpoBatue Ne 1o Teme « OCHOBBI 0611l GHOTOrHHY



KaJIeHZ[apHO —TEMaTHYCCKOC MIaHUPOBAHUE

Ne Tema pa3nena (ypoka) Ko uac Bun konTtpous. [IpakTuueckas
pabora
10 knacc
1 Buosiorus kak Hayka. MeToabl HAY4YHOr0 MO3HAHUSI 12
1 Kpatkas uctopusi pa3BuTUs 6MOJOrUU. MeTobI UCCIeI0BAaHUS B 1
6uosnoruu.
2 CyIHOCTb )XU3HU U CBOMCTBA )KUBOT0. Y POBHH OpraHM3aliu 1
XKUBOW MaTepuu
2 Knerka - {10
1 Meronsl nuronoruu. Kineroynas reopus 1
2 XuMuueckuii coctaB kJIeTkH. Bona. MuHepalibHbIE BeIIECTBa 1
3 VrieBoabl U JIMMUABI M UX POJIb B )KU3HEAEATEIBHOCTH KIIETKU 1 Tect c23
4 Ctpoenue u GpyHKUUM OEIKOB 1 Tecr c31
P.K. Oco0eHHOCTH XUMHYECKOI0 COCTaBa KJIETOK ’KHBBIX
opranu3moB Ha EBponeiickom CeBepe.
5 HyxnevHoBble kucnotsl. AT® 1 ITpos pa6oTta c 38
6 CTpoeHHe KIETKH 1
7 CTpoeHue KINeTKH
8 CxoncTBa M pa3auyys B CTPOEHUH NPOKAPUOTUYECKHUX U JI/p HabnoneHue 1 cpaBHEHHE
9YKapUOTHYECKHX KIIETOK KJIETOK PACTE€HUH U )KUBOTHBIX
9 Peanuzauus HacJIeNCTBEHHON HH(OPMALMH B KII€TKE 1
P.x. BaxHeifiie MyTareHsl ApXxaHreJabCcKoil 061acTH, uX
HUCTOYHUKH.
10 Bupycsl. P.K. Hau6oJiee pacnipocTpaHeHHbIe BHPYCHbIE 1 Tect ¢ 59,63
HH(pEKIHH peruoHa.
3 OpraHusm e 122
1 OpranusM — eauHoe uesnoe. MHOroo6pasue opraHu3MoB 1
2 OO6MeH BELIECTB U MPEBPAILEHUs SJHEPTHH —CBOHCTBO JKHUBOTIO 1
3-4 Oco6eHHOCTH OOMeHa BELIECTB y PACTEHU, JKUBOTHBIX, 2 Tecr ¢ 67
GakTepuid.
5 JKu3HEeHHBIN UMK KIeTKH. MuT03. AMUTO3 1
Metio3s
6 ®opMsl pasMHOXKeHU opranusmoB. [Tonosoe. becnonoe 1
7 Pa3BuTie nosoBbIX KneTok. OmionoTBopeHne 1 ITpoB pa6ora ¢ 91
8 OHTOreHe3 —MHAUBUAYAJIbHOE Pa3BUTHE OPraHU3Ma. 1 JI/P BblsiBlIeHHE NPU3HAKOB
OMOpUOHABHBIH NEPHOL. CXOJICTBA 3apOAbILIEH YeI0BEKa
U IPYTUX MJIEKONUTAIOIIHMX
JKMBOTHBIX KaK J0Ka3aTeJbCTBa
WX POACTBA




Tect ¢ 99

OTHYECKHE acTeKThI Pa3BUTHUS HEKOTOPBIX HCCIIENOBAHKIL B
6uoTeXHOIOrHI

9 TTocTaMOpHoOHaTBHBII TIEpHOX
10 Hctopus passutus renetvku. I HUOPUIOTIOrHYECK It MeTOS,
3aKOHOMEPHOCTH HaCJIeJOBAHH. Mouoru6punsoe ckpewmmsanue
11 MHoxecTBeHHBIE amnenn -AHanusupyrowee ckpelrBanie 1
12 HurubpunHoe ckpemmBanme. 3akoH HE3aBUCUMOT0 HacleNOBaHUI | 2 JI/P Cocrasnenue mpocreitimix
HPHU3HAKOB CXeM CKpELIUBAHHA
13 XPpOMOCOMHas TeOpHs HacJle[CTREHHOCT, B3aumoneiictaue 2
HeaJlIeJIbHBIX TEHOB
14 Luronnasmariyeckas HaceCTBEHHOCTD, [ €HETHYECKOe
orpeJieNeHue mosna
15 H3menuuBocTs. Buns MyTauuii Tlpuaunbl MyTanpmii.
ComaTuyeckue 1 renepaTuBHEIE MyTaluu
16 Metoner uccnenoBanus renetuku yenosexa, Ienetuka uenoBeka
17 Teneruka u cenexmus. JI/P Pewenue 3JIEMEHTapHBIX
. . TeHeTUYEeCKuX 3anaycl 16
P.K. PaiionupoBannbie copra pacrenmii u TOPOABI )KUBOTHBIX
ApXaHre/ibCcKoii 06s1acTH.
18 Yuenue H.U.BaBuioBa o neHTpax MHOroo0pasus
TIPOHUCXOKICHHUS KyJIBTYPHBIX PacTeHHit
19 brorexHonorus , ee noctikenns » IEPCTIEKTHUBBI Pa3BUTHS. 2 JI/P Ananus u onenka

9THYECKHX aCNEKTOB Pa3BUTHUS
HEKOTOPBIX UCCIENOBAHMII B
61oTexHOIOT I




