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IosicHuTeNLHAA 3aNIUCKA

[IporpamMma pa3paboTaHa B COOTBETCTBUH C:

®enepanbHbIM 3aKOHOM 0T 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoit denepanun';

[TopsinkoM opraHu3aiyy U OCyIIEeCTBICHUS 00pa30BaTeIbHOM JEATEILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHbIM IPOrpaMMaM —

00pa3zoBaTeNbHBIM POrpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIETO U CPEIHEro 00IIero oopa3oBaHus, yTBEPKACHHBIM IPUKA30M

MunucrepcTBa obpa3zoBanusu Hayku Poccuiickoit @eneparu ot 30.08.2013 Ne 1015;

denepalibHbIM roCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM HauyalbHOI'O OOLIET0 00pa30BaHUsl, YTBEPKACHHBIM IIPUKA30M

MunucTepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuum ot 06.10.2009 Ne 373, ¢ u3MeHEeHUAMHU, BHECEHHBIMU IIPUKA30M

MunuctepctBa oOpazoBanusin  Hayku Poccuiickoit @enepannu ot 31.12.2015 Nel576;

®denepalibHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO 001Iero 00pa3oBaHus, YTBEPKACHHBIM, MPUKA30M

Munucrepcrsa oOpa3oBanus u Hayku Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897, ¢ u3MeHEHUSIMU, BHECEHHBIMH ITPUKA30M

MunucrepcTBa oopazoBanusiu  Hayku  Poccuiickoit @enepanun ot 31.12.2015 Nel577;

denepanbHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHEr0 001Iero 00pa3oBaHus, yTBEPKACHHBIM MPUKa30M MUHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413, ¢ u3MEeHEHHSIMU, BHECEHHBIMU TTPUKa30M MHUHHUCTEpCTBA

oOpazoBanusi u Hayku Poccutickoit deneparuu ot 31.12.2015 Nel578;

VuebnrM mranoM IIkoner;

[TpumepHOI porpaMmMoit IUCHUILINHBI, YTBEP)KIEHHOH MuHUCTEpCTBOM 00pa3zoBaHus U Hayku Poccuiickoit deaepannu (MM aBTOPCKOM

IporpaMMe, NpoIIe el SKCIePTU3y U anpodaluio;

®enepalibHbIM NEpEUHEM YUEOHUKOB, YTBEPKICHHBIX, PEKOMEH/I0BAaHHBIX ([IOMYIIEHHBIX) K CIOJIB30BaHUIO B 00pa30BaTEIbHOM MPOLIECCE B

00pa3oBaTENbHBIX YUPEIKICHUIX, PEATU3YIOMNUX TPOTrPaMMBbI 00IIIETO 0Opa30BaHMS.



[Ipenyiaraemast mporpaMma sIBJISIETCSI JIOTHUECKUM TPOJODKEHUEM MTPOrpaMMBI 110 OMOJIOTUM OCHOBHOMW IIKOJIBI (5—9 Kimaccel), pazpaboranHoit B. B.
[Maceunukom, B. M. Ilakynosoii, B. B. Jlattomuueim, P. J[. Mamem. ba3oBbiii ypoBeHBb cTaHIapTa OPUCHTHPOBAH Ha (OPMUPOBAHHE OOMICH
OMOJIOrMYEeCKOH TIpaMOTHOCTH M HAyyHOro MHpPOBO33peHus oOyuarommuxcs. Kypc «OOmas Ouosnorus» 3aBepliaeT H3yuyeHUE OHOJIOTUH B
o0mieoOpa3oBarenbHbIX yupexkaeHusx. OHa mpu3BaHa 0000IIUTH OMOJIOTMYECKHE 3HAHUS, UMEIOIIMECS Yy ydalluxcs, YriayOuB HUX A0 MOHUMAaHUS
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH, COBPEMEHHBIX TEOPHiA, KOHIICTIIINIA U YUYSHUH, a TAaKXKE MOKa3aTh MPUKIIATHOE 3HAYCHUE OMOIOTHH.

Pabouas mporpamMmMa coxpassieT TpajulMi y4eOHOro MpeaMeTa M BMECTE C TEM IMOJHOCTBIO OTPa)KaeT OCHOBHBIC MAEU M IPEIMETHBIC TEMBI
CTaHmapta o00pa30oBaHUS MO OMOJOTHU, MPEACTaBIss €ro Pa3BEPHYTHIH BapUaHT C KPATKUM PACKPBITUEM DPa3elioB U MPEIMETHBIX TEM, BKIIIOUas
PEKOMEHIyeMblii IepeYeHb JIA0OPATOPHBIX U MPAKTUUYECKUX PaOoT.

Conepxanue mporpamMmmbl c(hOPMHUPOBAHO HAa OCHOBE IMPHHIMIIOB: COOTBETCTBHS OOpa30OBaHMs MOTPEOHOCTSIM OOINECTBa; y4yeTra €IUHCTBA
COZIepPIKATEIBHON U TPOIIECCYaTbHON CTOPOH 00YUYEHHS; CTPYKTYPHOTO €IMHCTBA COJICPKAHUsI 00pa30BaHUs HA PA3HBIX YPOBHAX €r0 (POPMHUPOBAHHUSL.

B kypce BaxxHOE€ MeCTO OTBOJIUTCS (POPMUPOBAHUIO €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U IKOJIOTUYECKON KYIbTYpHl ydammxcs. MIMeHHo
MO3TOMY, Hapsly C OCBOCHHEM OOIIEOMOIOTUYECKUX TEOPUid, U3YYEHHUEM CTPOSHUSI OMOJIOTMYECKHX CHUCTEM Pa3HOTrO paHra M CYHIHOCTH OCHOBHBIX
OMOJIOTMYECKUX MPOLIECCOB, B IPOrpaMMe YAEIEHO CepbE3HOE BHUMAHUE BO3MOXKHOCTH MCIOJIb30BAHUS MOJyYEHHBIX 3HaHUI B TOBCEAHEBHOM JKU3HU
IUTSL pEIIeHUs] IPUKIIAIHBIX 3a/1a4.

[Iporpamma BKIIFOYAEeT BCE OCHOBHBIE pa3JieNibl M TEMBI, U3ydaeMble B CpeaHel 00Iieo0pa3oBaTenbHON IIKOJIe, MPEeIyCMaTPUBACT H3yYCHUE
yUYalIUMHCS TEOPETHMUECKUX U TMPHUKIAJHBIX OCHOB Ouonornu. B Hell Hammm oTpakeHue MNpoOieMbl, CTOAIIME B HACTOsIIEEe BpeMsl Iepes
OMOJIOTMYeCKON HAyKOM, pelIeHre KOTOPHIX HAIlIPaBJIEHO Ha COXpAaHEHUE MPUPOJIBI U 3I0POBbs YenoBeka . [l mpruoOpeTeHus: MpakTHYeCKUX HAaBBIKOB
Y TIOBBIIIICHHUS YPOBHS 3HaHUH MMPOrpaMMOH TPETyCMaTPUBAETCS BHITIOJTHEHNE psAia Ta00paTOPHBIX U MPAKTHIECKUX padoT.

Pabouwas mporpamMma opreHTHpOBaHA Ha MCIIOJIb30BaHHE yUeOHUKa:
A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk «O6mias 6uonorus. 10-11 xmacc» YueOHuk st 00meoOpa3oBaTeNbHBIX yUpeKIASHUH. — M.:

Tpoda, 2018-368c.;



a TaK)XK€ MCTOAUYCCKOI'O mocoous JJI1 YYUTCIIA:

B.B. INaceunnk « Pabouune mporpammel. M: [Ipoca,2015

Ha uzyuenun Ouonorun B 10 xinacce otBoautes | yac B Henenmto, 35 4acoB B oA

Ilnanupyemble pe3yabTaThl H3yUeHUsI y4eOHOI0 Kypca.

.JII/I‘IHOCTHLIe, MeETANIPpEeAMETHLIC U MMPEAMETHLIC PE3YJAbTATHI OCBOCHUSA yqeﬁnoro nmpeamMera BI/IOJ'IOFI/IH, Kypca «Oﬁlllaﬂ omoJiorusi»

JIndHOCTHBIC PE3yJIbTaTHI.

peanu3anys STHYECKUX YCTaHOBOK IO OTHOIICHHIO K OMOJOTMYECKHM OTKPBITHSM, MCCICIOBAHUAM M UX pEe3yJbTaTaM IpPU3HAHUS BBICOKOU
[IEHHOCTH YKM3HU BO BCEX €€ MPOSBICHUIX, 3I0POBbS CBOETO U APYTHX JIFO/ICH,

peanu3ay yCTaHOBOK 37J0POBOTO 00pa3a *KHU3HU;

c(OPMHPOBAHHOCTH TIO3HABATEIFHBIX MOTHBOB, HANPAaBJICHHBIX Ha MOJYYCHHWE HOBOTO 3HAHUS B 00JacTH OWMOJIOTHH B CBSI3U C Oymymiei
JEATeILHOCTBIO WM OBITOBBIMU MPOOJIEMaMH, CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 370POBbSI M KOJIOTHYECKOH 0€30MacHOCTHIO
MertamnpeamMeTHbIe Pe3ybTaThl:

OBJIA/ICHUE COCTABISIONIMMHU HCCIEI0BATEIbCKOW M MPOEKTHOH NeATeNbHOCTH, BKJIIOYAas YMEHMs BHUJETh MPOOJIeMY, CTaBUTh BOIPOCHI,
BBIJIBUTaTh TUIIOTE3bl, J1aBaTh ONpPEAEICHUs NMOHATHUSAM, KiaccuuuupoBaTh, HaOIIOAATh, NMPOBOAUTH SKCIIEPUMEHTHI, J€1aTh BBIBOABI U
3aKIIIOYCHUS, CTPYKTYpHUpPOBaTh MaTepHall, OOBSCHUTH, JOKA3bIBaTh, 3aIMIIATh CBOM HJIEM YMEHHE paboTaTh C pa3HbIMH HCTOYHUKAMH
OMoI0rn4ecKor HHPOpMAIUH:

HAXO/JUTh OHMOJOTMYECKYI0 HH(OPMAIMI0 B pa3IHYHBIX HCTOYHHUKAX, AHAJIM3UPOBATh M OIEHUBATh HH(POPMALHUIO, MPEeoOpa3OBHIBATH
nHGOpPMAIHIO U3 OHOW (OPMBI B APYT'YIO CIIOCOOHOCTH BHIOMPATH IIEJICBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JCWCTBHUSX M TMOCTYIKAaX IO
OTHOIICHMIO K KUBOU MPUPOJIE, 3A0POBBIO CBOEMY U OKPYKAIOIIUX

[IpenmeTHbIe pe3ynbTaThI:

.B mo3HaBarenpHOM (MHTEIUIEKTYaTbHON) cdepe:



XapaKTEPUCTHKA COJIEPKaHMsI OMOJIOrHYECKHX TeOpuil (KJIeTOYHAs, SBOIMIONMOHHA 5 Teopust Y. [lapBuHa),;

yuenusi B.W. Bepnanckoro o 6uocdepe;

3aK0HOB I'. MeHnens, 3aKOHOMEPHOCTEW U3MEHYMBOCTH;

BKJIaJ[a BHIAIOIINXCS YUYEHBIX B pa3BUTHE OMOJIOIMYECKON HAYKH BbIIEICHUE CYIIECTBEHHBIX MPU3HAKOB OMOJOTHYECKMX 0OBEKTOB (KJIETOK:
pacTUTENLHON U )KUBOTHOM, TIOJIOBBIX M COMAaTHYECKUX, TOSAACPHBIX U SAEPHBIX; OPTraHU3MOB: OJHOKJIETOUYHBIX 1 MHOTOKJICTOYHBIX;

BUJIOB, 3KOCHUCTEM, Ouocdepbl)u mpoieccoB (0OOMEH BEIIECTB U SHEPruu, Pa3MHOXKEHHE, JIeJeHHE KIIETKH, OIUIOJOTBOpPEHHUE, JIEHCTBUE
€CTECTBEHHOTO 0TOOpa, 00pa3oBaHKE BUOB, KPYTOBOPOT BEIIECTB) OOBACHEHHE POIH OHOJIOrHU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS,
BKJIa/1a OMOJIOTHYECKHUX TEOpHil B (hOpMUPOBaHIE COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHHBI MHPA;

OTPHIIATEIIGHOTO BIIMSHUS AJIKOTOJSI, HAKOTHHA, HApPKOTHYECKMX BEIIECTB HAa PA3BUTHE 3apoibIlla YeJOBEKa; BIMSHUE MYTAarceHOB Ha
OpraHM3M YeJIO0BEKa; SKOJOTHYECKUX (haKTOPOB HA OPTaHU3MBIL;

NPUYHH DBOJIONHMH, W3MEHSEMOCTH BUIOB, HapyIICHUH pPa3BUTHS OPTaHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHWM, MyTalMi NpHUBEICHUE
JI0Ka3aTeNbCTB (apryMeHTallMs1) €IMHCTBA )KUBOW U HEKUBOW MPUPOJIBI, POACTBA KUBBIX OPraHU3MOB M OKPYXKAIOIIEH Cpe/ibl;

HEOOXOIMMOCTH COXPAHEHUS BUJIOB YMEHHE TI0JIb30BATHCS OMOIOTUIECKON TEPMUHOIOTHEW U CUMBOJIUKOM.

pelIeHue AIeMEHTaPHBIX OMOIOTUYECKHX 337134,

COCTaBIICHHE 3JIEMEHTAPHBIX CXEM CKpEIIMBAaHUS M CXEM IepeHOca BEIIECTB W YHEPrHMH B DKOCHUCTEMax (LIEMH MHUTAHUS) OMUCAHHWE 0coOei
BUZIOB TI0 MOP(OIOTHYECKOMY KPHUTEPHUIO BBISBICHHE HW3MEHUYMBOCTH, MPHUCIIOCOOJICHUN OpraHWU3MOB K cpele OOWTaHUs CpaBHEHHUE
OMOJIOTHYECKUX OOBEKTOB (XMMMYECKHH COCTaB TeNl >XUBOW M HEKUBOW MPHUPOMBI, 3apOJBIINIM YEJIOBEKa M JAPYrHMX MIIEKONUTAIOIINX,
MIPUPOJIHBIE SKOCHCTEMBI U arpO3KOCUCTEMBI) 1 (POPMYITHUPOBKA BBIBOJAOB HA OCHOBE CPaBHEHUS.

B 1eHHOCTHO-OpHEHTalMOHHON cdepe: aHAIW3 U OLEHKA pa3lMYHBIX TMIIOTE3 CYLIIHOCTH >KU3HHU, MPOUCXOXKICHUS >KU3HU M YellOBeKa,
r7100aNbHBIX 3KOJIOTMYECKHX MpoOJIeM M MyTell MX pelieHHs, MOCIEICTBHI COOCTBEHHOM IESITENbHOCTH B OKpYKaloIleld cpejie OlLeHKa

ATUYECKUX aCTIEKTOB HEKOTOPHIX MCCIIEIOBAHUN B 001aCTH OMOTEXHOJIOTUHU (KIIOHUPOBAHKE, NUCKYCCTBEHHOE OTIJI0IOTBOPECHHE)



B cdepe TpynoBoil nesTENbHOCTH: OBJAJCHUE YMEHMSMU M HABBIKAMU TOCTAHOBKUM OMOJIOTMYECKUX HKCHEPUMEHTOB U OOBSICHEHHE HX
pe3yabTaToOB

B chepe Pusmueckoii aestenbHocTH: OOOCHOBaHHME W COONIIOJCHHE Mep MNPO(UIAKTHKH BHUPYCHBIX 3a00JE€BaHUM, BPEAHBIX IMPHUBBIYEK
(KypeHue, aJKoroIn3M, HApKOMaHHUs ) IPaBUII [TOBEICHUS B IPUPOJAHON cpeie

OCHOBY CTPYKTYpPHpPOBAaHHUSI COJEpKaHUS Kypca OHOJOTMM B CpEAHEH IIKOJE COCTaBJISIOT BEAYIIME CHCTEMOOOpasyloolue HIeH —
OTJIMYUTEIbHBIE OCOOCHHOCTH >KMBOW MPHUPOJBI, €€ YPOBHEBAas OpraHU3alldsg M SBOJIONUS, B COOTBETCTBHM C KOTOPBIMH BBIJIEICHbI
coJiepkaTelibHbIe TUHUU Kypca: buonorus kak Hayka; Meroasl HayuHoro no3Hanus; Knerka; Opranusm; Bug; DxocucreMsl.

B pe3ynbraTe u3yueHus ouonoruu Ha 6a3oBoM ypoBHE B 10 Ki1acce yueHUK JOJKEH 3HATh /TIOHUMATh

OCHOBHBIE ITOJIOKEHUSI OMOJIOTUYECKUX TEOpUH (KJIETOUHAsl, XPOMOCOMHAs);

CYITHOCTB 3aKOHOB I'. Meniens, 3akoHOMEePHOCTEH N3MEHIMBOCTH; CTPOCHHE OMOJIOTHISCKUX 00BEKTOB: KIIETKH; TCHOB U XPOMOCOM;
CYLIHOCTb OMOJOTMYECKUX IIPOLECCOB: Pa3MHOXKEHUE, OIJIOJOTBOPEHHE,

BKJIQ/I BBIJIAIOIIMXCS YIEHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

OHMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY;

YMEThb OOBACHATH: pOJb OHOJOTMM B (OPMHPOBAHMU HAYYHOTO MHPOBO33PEHUS; BKJIAJ OHOJOTMUYECKHUX Teopuil B (opmupoBaHue
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHUHBI MHpA; €IUHCTBO >KUBOW M HEXUBOM IPUPOJIBI, POJICTBO KUBBIX OPraHU3MOB; OTPULIATEIILHOE
BJIUSIHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA PAa3BUTHUE 3apojblllla YEJIOBEKa; BIMSHUE MYTareHOB Ha OpraHM3M YeJIOBEKa,
HKOJIOTUYECKUX (PAKTOPOB Ha OPraHU3MbI; B3aMMOCBSI3U OPTaHU3MOB M OKPY)KAIOLIEH Ccpe/ibl; MPUYMHBI HapyIIEHU pa3BUTUS OPraHU3MOB,
HACJIEJICTBEHHBIX 3a00JIeBaHMM, MyTallii, peliaTh AIeMEeHTapHbIE OMOIIOTUYECKUE 3a/1a4; COCTABIAThH dJIEMEHTApHbIE CXEMbI CKpEIIBAHMS;
BBISIBJISITH HICTOYHUKHM MYTareHOB B OKpY>Karolllel cpeie (KOCBEHHO), aHTPOIIOT€HHbIE M3MEHEHHUS B IKOCHCTEMAaX CBOEH MECTHOCTH;
CpaBHUBATh: OHOJOTHMYECKHE OOBEKThl (XMMHUYECKHH COCTaB Tel JKUBOW W HEKUBOW NPUPOABI, Ipolecchl (MojioBoe M Oecrosoe
pa3MHOXKEHHE) U JeNaTh BBIBOJBI Ha OCHOBE CpPaBHEHHS; aHAJIM3UPOBATH M OIEHUBATh INI0OAJIbHBIE DKOJOTHYECKHE MPOOJIEMbl U MYTH HX

perieHus1, TOCIeACTBUS COOCTBEHHOM JACATEIHPHOCTH B OKPYXKAIOIIEH cpefie;



®  HaxXoIUTh MHPOPMALMIO O OMOJIOIMYECKHX OOBEKTaX B PA3MUYHBIX MCTOYHHMKAX (Y4EOHBIX TEKCTaxX, CIPABOYHUKAX, HAYYHO-TIOMYJISPHBIX
W3JIaHUSAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeT) U KPUTUYECKHU €€ OLEHUBATh;

®  JICNOJIb30BaTh NPUOOpETEHHBIC 3HAHWS M YMEHHUS B MPAKTHYECKOW JESATEIbHOCTH M TOBCEAHEBHOW JKM3HU JUIA: COOJIOACHUS MeEp
po(UIAKTUKY OTPABICHUM, BUPYCHBIX U APYTUX 3a00JI€BaHUI, CTPECCOB, BPEAHBIX MPUBbIUEK (KypEeHUE, AIKOTOJIU3M, HAPKOMaHUs);

e  [IpaBWJI [IOBEAEHHUS B IPUPOIHON Cpee;

® OIIEHKU ATUYECKHX ACIIEKTOB HEKOTOPHIX UCCIIETOBAHUN B 00JIACTH OMOTEXHOJIOTHH (KJIOHUPOBaHHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE).

Conep:xxanne yueOHoro mnpeamera «buosaorus 10 kiaacc»
Beenenue (24)

buosnorus xak Hayka. Mecto OMOJIOTHH B CUCTEME HayK. 3HaueHUe OMOJIOTHH Il TOHUMaHUS HAy9HOH KapTHHBI Mupa. CB3b OMOJIOTHYECKUX
JUCLUIUIMH C JPYTUMU HayKaMH (XUMUeH, (pu3nKoil, MaTeMaTHKOM, reorpaduel, actpoHoMuei u ap.). Mecto kypca «O011ast Ouoaorush» B cucteMe
€CTECTBEHHOHAYYHBIX AucUUIUIMH. [lenu u 3anauu Kypca.
JleMOHCTpaLus: HOPTPETOB YUEHBIX-OMOJIOTOB, CXeMbl «CBs3b OMOJIOIMHU C IPYTUMHU HAYKaAMU.

Pa3nesn Nel Knetka (16 u)

[Tpenmer, 3a1a4u U METO/AbI UCCIIEIOBAHUS COBPEMEHHON IIUTOJIOTUH. 3HAYEHHE IUTOJIOIMYECKUX UCCIEIOBAHUM ISl IPYTUX OMOJIOTMYECKHX
HayK, METUIIUHBI, CEJIbCKOTO X03siicTBa. VlcTopust OTKPBITHS U H3y4eHUsI KiIeTKU. OCHOBHBIE TOJIOKEHUS KJIETOYHON TEOPHH.

3Ha4yeHue KIeTOYHOU Teopuu A pa3BuTHs Ouonoruu. Kierka kak eAMHUIA pa3BUTH, CTPYKTYpHas U GYHKLIMOHAJIbHAS €AMHUIIA )KUBOTO.

XuMHYecKul cocTaB KIETKU. Bosa 1 ipyrue HeopraHM4ecKHe BEIECTBa, UX POJIb B KUZHEICATENIbHOCTH KJIeTKU. OpraHn4eckue BellecTna:
YTJIEBO/IbI, ONKHU, IMIH/Ib], HYKJIEMHOBBIE KUCIOThI, AT®, nX cTpoeHue u posb B KieTke. DepMeHTHI, UX POJIb B PETYIISAILMH POIIECCOB
KU3ZHEIEATEIBHOCTH.

CrpoeHue mpokapuoTHuyeckoi kinetku. CTpoeHne 3ykapuoTudeckoi kineTkd. OCHOBHBIE KOMIOHEHTHI KieTku. Ctpoenne memOpan. CTpoeHue
1 GyHKIUH siipa. XUMHUYECKUH COCTaB U cTpoeHue XxpomocoM. L{uromiasma u ocHoBHbIE opraHouipl. X GyHKIMM B KIIETKE.

OcoOeHHOCTH CTPOEHUS KJIETOK OakTepuii, rpuOOB, )KUBOTHBIX M pacTeHuil. Bupycs! u 6akrepuodaru. Bupyc CITH/a.

OOMeH BellecTB U NMpeBpallleHus YHeprun B kiieTke. Katanuruueckuii xapakrep peakiuii oOMeHa BemiecTB. [lnactuueckuii 1 sHEpreTHIecKuii
obmeH. OCHOBHBIE 3TaIlbl PHEPTETUUECKOr0 0OMeHa. OTIIMYUTENbHbIE 0COOEHHOCTH MPOLIECCOB KJIETOUYHOTr0 JAbixaHus. CrocoObl MOTydYeHus



OpPraHMYECKUX BEIIECTB: aBTOTPOPBI U TeTepoTpodbl. DOoTOCHHTES, €Tro (a3bl, KOCMUYECKas poiib B Orochepe. XeMOCHHTE3 U €r0 3HaYCHHE B
ouocdepe.

buocunTes 6enkoB. [lonstue o rene. JIHK — ncrounuk reHetnueckoit naopmanmu. ['eHeTndeckoi ko1, MaTpHUHBIA IPUHIMIT OMOCHHTE3a
oenkoB. O6paszoBanue u-PHK mo matpune JIHK. Perynsuus Onocunresa.
[TonsiTue 0 romeocTasze, peryJisius IPOoLEeCcCOB MIPEBPAIICHHS BEIIECTB U IHEPTUHU B KIIETKE.
JleMOHCTpalys: MUKpOIPENapaToB KJIETOK PACTEHUI U dKUBOTHBIX; MOJIEIHU KJIETKH; OIBITOB, MILTIOCTPUPYIOIIKX Mpoliecc (HOTOCHHTE3a; MOAETU
JHK, monenu-anmumkanun «CuHTe3 Oenkay.
JlaGoparopunasi padora Ne 1 «CpaBHeHUE CTPOCHHUS KJIETOK PACTCHUN U KUBOTHBIX).
TectupoBanue Ne 1 o reme: " Knerka".

Pa3nesn Ne2 Pa3MHO)KeHHE U MHIMBUIyaJbHOE Pa3BUTHE OPraHU3MOB (4 u)

CamoBocnpon3BeIeHIE — BceoOIee CBOWCTBO KUBOr0. MUTO3 Kak OCHOBA OECIIOJIOT0 Pa3MHOKEHHUS U POCTa MHOTOKJICTOUHBIX OPTaHU3MOB,
ero (as3bl 1 GMOJIOrMYECKOE 3HAUCHHE.
®opMbl pa3sMHOKEHUs OpraHu3MoB. becnionoe pasMHoxeHue u ero tunsl. [lonoBoe pazMHokeHHe. Melio3, ero OM0JIOrn4eckoe 3HaYCHHE.
Cnepmatorenes. OBorenes. OmionorBopeHre. OcoOEHHOCTH OIIOIOTBOPEHUS Y IIBETKOBBIX pacTeHU. bronornyeckoe 3HaueHne OMI0J0TBOPEHUS.
[ToHsATHE MHAMBHUTYaTHHOTO PAa3BUTHUS (OHTOTEHE3a) Oprann3MoB. [lenenwue, poct, nuddepeHnunanys KIeToK, OpraHOreHe3, Pa3MHOXKEHHE,
cTapeHue, cMepTb ocobeil. OHToreHe3 pacrenuil. OHTOreHe3 KHUBOTHBIX. B3anMoBnusHIe yacTeil pazBuBatomierocs 3apoabiia. Biusxnue gaxkropos
BHEUIHEN cpesibl Ha pa3BUTHE 3apojibliia. PocT U pa3BuTHe opranu3Ma. Y poBHU NPUCTIOCOOJIEHUS OpraHu3Ma K U3MEHSIoIMMCs yciioBusM. CtapeHue
U cMepTh oprannsma. Crenndurka oHTOreHe3a MpHu 0ecroioM pa3MHOKEHUH.
JlemoHcTpanys: Tabynll, WITIOCTPUPYIOMIKX BUABI OECIIOIOTO U MOJOBOT0 Pa3MHOKEHMSI, SMOPHOHAIIBHOTO U MOCTAMOPHOHAIBHOTO Pa3BUTHUS
BBICILIMX PACTEHHUH, CXOJCTBO 3apOAbIIIEH TO3BOHOYHBIX JKUBOTHBIX, CXEM MHUTO3a U Mei03a.

JlabopaTopnasi pabora Ne2 «BrisiBIeHHE MPU3HAKOB CXOJICTBA 3aPOIBIIIEH UeloBeKa U APYTUX MIIEKOMUTAIONINX KaK JI0Ka3aTeIbCTBO UX POJICTBAY
Pa3nesn Ne3 OcHoBbI TeHeTHKH (6 1)

HcTopust pa3BUTHS T€HETUKU. 3aKOHOMEPHOCTH HACJIEIOBaHU MPU3HAKOB, BhIsiBICHHbIE [. MenneneM. ' nGpumonoruyeckuit METOA U3y4eHHs
HacJeACTBEHHOCTH. MOHOTHOPHIHOE CKpeIIMBaHue. 3aKOH JOMUHUPOBaHMS. 3aKoH pacuieruienus. [loHoe 1 HeToTHOEe TOMUHUPOBAHUE. 3aKOH
YHCTOTHI TAMET U €T0 IUTOJIOTHYeCKoe 000CHOBaHUE. MHOKECTBEHHBIE aJUIeNi. AHATU3UPYIolee CKpenuBanue. JJuruOpuanoe u nomuruopuaHoe
CerH_[I/IBaHI/Ie. 3aKOH HEC3aBUCUMOTO KOM6I/IHI/IpOBaHI/I$I. CDGHOTI/IH 1 TCHOTMHII. LII/ITOJ'IOFI/I‘—I@CKI/IG OCHOBBI T€CHCTUYCCKUX 3aKOHOB HACJICOOBAHUS.

['enetnueckoe onpeaeneHue noia. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XpOMOCOM. ['oMorameTHslIii U reteporameTHeli noji. HacnenoBanue
MPU3HAKOB, CIIETUICHHBIX C TTOJIOM.



XpomocoMHast TeopHs HacieacTBeHHocTH. ['pynmbl ciieruienus reHoB. ClerieHHOe HaclieloBaHue npusHakoB. 3akoH T. Moprauna. [lonHoe u
HEIOJIHOE CLEIUICHUE T'EHOB. | eHeTH4ecKre KapThl XPOMOCOM.
I'enoTun kak nenocTHas cucreMa. XpoMOCOMHasl (11epHas) ¥ IUTOIUIa3MaTHYeCcKasl HacJIeICTBEHHOCTh. B3anuMoeiicTBre ayuieIbHbIX
(ToMHHUPOBaHKE, HETOJIIHOE JOMUHUPOBAHNE, KOAZOMUHUPOBAHNE U CBEPXAOMUHUPOBAHUE) U HEATUIEIBHBIX (KOMIUIEMEHTAPHOCTb, SMHUCTa3 U
IIOJINMEpHUSI) TEHOB B ONpezesieHnu npu3HakoB. [lneioTponusi.

OcHoBHBIE (HOpPMBI U3MEHUUBOCTH. ['eHOTUIINYECKas N3MEHUYNBOCTh. MyTauuu. I'eHHble, XpOMOCOMHBIE U TeHOMHbIE MyTaluu. ComaTHuyecKue
U reHepaTuBHBIC MyTauuu. [lomyneranpHble U eTanbHble MyTanud. [[puarHbl 1 yacToTa MyTauuid, MyTareHHbIe (PakTopbl. DBOJIIOLIMOHHAS POJIb
MyTalHi.

KomOunaTnBHAst ”3MEHUMBOCTh. BO3HUKHOBEHHE PAa3TMYHBIX KOMOMHALIMI T€HOB U MX POJIb B CO3JJaHUN T€HETHYECKOTO Pa3HOOOpasus B
npejenax Buja. DBOJIIOLIMOHHOE 3HaYeHHEe KOMOMHATUBHOW N3MEHUYNBOCTH. 3aKOH FOMOJIOTHYECKUX PSII0B B HACJIEJCTBEHHON N3MEHYUBOCTH.

deHoTUnMYECKast, UM MOAU(PUKALMOHHASI, ©3MEHYUBOCTb. PoJb yCiIoBUIl BHEIIHEN Cpe/bl B Pa3BUTUU U MPOSIBICHUN IPU3HAKOB U CBOMCTB.
CraTtucTuyeckre 3aKOHOMEPHOCTH MOAU(PUKALIMOHHON N3MEHYMBOCTH. YTIpaBlieHUE JOMUHUPOBAHHUEM.

JleMOoHCTpanus: MoaeIeH-anIUIMKaluid, HIUTFOCTPUPYIOLIUX 3aKOHBI HACJIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM; PE3YIIBTATOB OIIBITOB,
[IOKa3bIBAOLINX BIHUSHUE YCIOBUH CPE/bl HA N3MEHYUBOCTh OPraHU3MOB; repOapHbIX MaTepPHAIOB, KOJUIEKIIMNA, MYJIsKEH THOPHIHBIX, OJUIIONTHBIX
pacTeHui.

IIpakTuyeckue u JadopaTopHbie padoThI:

I1/p Nel «PemieHue arieMeHTapHbIX TEHETUUECKUX 3a/1aU.

JI/p Ne3 «/3yueHre M3BMEHUYMBOCTH y PACTCHUN U )KUBOTHBIX, [IOCTPOCHUE BAPHALIMOHHOTO psifa U KpuBoil. M3yueHune heHOTUIIOB pacTeHUII»
JI/p Ned «BpisiBlieHHE HCTOYHMKOB MYTareHOB B OKpYXarollel cpesie (KOCBEHHO) M OLIEHKAa BO3MOXKHBIX MTOCJIEACTBUI UX BIMSHUS Ha OPTaHU3M.
TecTtupoBanue Ne 2 o Teme: « Pa3MHOXEHNE U HHAUBUAYAIBHOE Pa3BUTHE opraan3MoB. OCHOBBI T€HETHKN»

Pa3nesn Ne4 ['eneruka yenoseka (3 )

Mertonbl U3ydeHus HaclIeICTBEHHOCTH YeoBeKka. [ eHeTnueckoe pazHooOpasue yenoBeka. ['eHeTHueckue JaHHbIE O POUCXO0XKICHUH YeloBeKa
1 4eJIOBEYECKHUX pacax. XapakTep HACJIeI0BAHNS IIPU3HAKOB Y YelloBeKa. [ eHeTnyeckrne OCHOBBI 310pOBbs. BiusHUE cpeibl Ha FTeHETUYECKOe
3/10pOBbe UeoBeKa. [ eHeTnueckue 6oe3Hu. I'eHoTHN U 310poBbe uenoBeka. [ eHod o nonysiuuu. CoOOTHOIIEHHE OHOIOTMYECKOTO U COLIMATIBbHOTO
HacnenoBanus. CounanbHble IPOOIEMbl FTEHETUKH. DTUUECKHE IPOOJIEMbl TeHHOW MHKEeHepuH. [ eHeTuuecKnii IpOrHo3 U MeJUKO-TEHETHUECKOe
KOHCYJIbTUPOBAHUE, UX IIPAKTUYECKOE 3HAYEHUE, 3aJa4U U IIEPCIIEKTUBEI.
JleMOHCTpanus: XpOMOCOMHBIX aHOMAJIM yeloBeKa U UX (PEHOTUIHYECKHUE MPOSBICHUS.

IIpakTuyeckas padora: Ne2 «CocTtaBieHUE pOJOCIOBHON
O06o011eHre 1 MOBTOPEHUE U3YUEHHOT0 MaTepraa



3akiroueHue (2 1)

KounTtposbHoe TectupoBanue Ne3 mo Teme « OCHOBBI 0011Iei1 OMOIOTHI

TemaTn4yeckoe IJIAHUPOBAHUE

Ne HanMeHoBaHME pa3/ieioB VY4eOHbIE KoHTposbHbBIE [TpakTrueckas
paznena U TEM Yacel paboThI 4acTh
U TEM
(B cooTBeTCTBHH | (B COOTBETCTBUU
co cielpuKon | co crenudukoit
mpeaMeTa, IpeaMeTa, Kypca)
Kypca)
1 2
BBenenue
2 PaznenlNe 1 «Knerka» 16 1 JLp.Nel
3 Paznen Ne2 | 4 JL.p.Ne2
«Pa3MmHOXeHH1Ee U
WHWBHUIyaIbHOE
pa3BUTHE
OpTaHU3MOBY
4 Pa3nenNe3 «OcHOBEI | 6 1 JLp.Ne.3,4
TEHETUKI)
II.P. Ne 1
5 Pasznen Ne 4 «['emeruka | 3 IT.p.Ne2




YeIIOBEKa

3aKIIIOueHUE 4 1
Uroro: 35 1 JLP.-4
K.p.-3 I1.P.-2

KanengapHo — TeMaTu4yeckoe IJiaHMPOBaHH e

No Hara | [lata
n/m Tema ypoka H.3. o o
wiany | ¢akty
BBencnue (2 ugaca)

1. buonorus - kak Hayka. KpaTkas uctopus pa3BuTHs 81,2

o6uonorur. Meto/ibl HaydHOTO NIo3HaHUsI. COBpeMeHHast

€CTECTBEHHO - Hay4yHasl KapTHHA MHpa.
2 OO0bekT uzydenus ouonoruu. CymHOCTb )KU3HU U CBoiicTBa | §3-4

’KMBOT0. YPOBHU OpraHU3aluu >KUBOI MPUPO/IBL.

Pazngen Nel Knerka (16 gacos )

3 Knerounas Teopusi. OCOOEHHOCTH XMMHYECKOTO COCTaBa 85,6

KIICTKH.
4 Bopna u muHepanpHbIe BelecTBa. Y riaeBoaAbl. JIMnuasl. 87-10




5 CrtpoeHue u QyHKIMH OCIIKOB. 811

6 Hyxnennosbie kucinotel. ATO 812,13

7 Crpoenue knetku. Kinerounas memOpana. SAnpo. 814,15
[uromnazma. Knetounsrii ieHTp. Pubocomsl.

8 CrpoeHue KIeTKU. DHA0IUIa3MaTnIeckas ceTh. Komrieke 816,17
T'omsmxu. JInzocomsul. KieTouHbIC BKITFOUCHUS.
Mutoxounapuu. [Inactunel. Opransl ABUKEHUS.

9 CXOJCTBO M pa3yinyue B CTPOSHUH MIPOKAPHOT U DYKAPHOT. 818,19
CxoJicTBa M pa3u4Msi B CTPOSHUU KJIIETOK PACTCHHUIA,
KUBOTHBIX U TPUOOB.
JlabopaTopHnas padora Ne 1 «CpaBHeHHE CTpOCHUS
KJIETOK PACTCHUI M YKUBOTHBIX).

10 Hexknerounsie hopmel sxu3Hu. Bupycel 1 6akrepuodary. 820

11 OOMeH BeIIeCTB U PHEPTUH B KIIETKE. DHEPTeTHUECKUI 821,22
0OMEH BEILECTB.

12 [Tutanue knetku. ABToTpodHOE nMuTanue. PoTocuHTES. 823,24,
XeMOCHHTE3.

25

13 I'enernueckuii koa. Tpanckpunius. 826

14 CuHTe3 GElIKOB B KIIETKE. 8§26

15 Perynsuus TpaHCKpUNIUU U TPAHCISLIUU B KIIETKE. 827,28
JKU3HEHHBIN UK KIIETKH.

16 Muto3. AMHTO3. 829




17

Merios.

830

18

TectupoBanue Ne 1 mo teme: « Knerka»

Pasznen Ne 2 «PazMHOXeHUE U UHIUBUTYAJIbHOE
pa3BHUTHE opranu3MoB» ( 4 vaca )

19

®opMbl pa3MHOKEHUS Opranu3mMoB. becrionoe
pazMHoOxeHue. @opMbl pa3sMHOKEHUS opranu3moB. IlonoBoe
pa3MHOXKEHHE

831,32

20

Pa3BuTHe nonoBbIx KieTok. Omi010TBOPEHHE.

833,34

21

OnTtorenes - HHAUBUAYAJIBHOC PAa3BUTUC OpraHU3Ma.

JlabopaTopHas padora Ne2 «BrlIsiBlieHHE TPU3HAKOB
CXOJICTBA 3aPOJIBIIICH YeIOBEKa U APYTHUX MIICKOMUTAIOIINX
KaK JIOKa3aTeIbLCTBO UX POJICTBAY

835

22

NuauBuayanbHOE pa3BUTHE OpraHu3Ma. IMOPHUOHAIBHBIN
nepuo. MHIuBuyaibHOE pa3BUTUE OPraHU3Ma.
[TocTaMOpHOHATBHBIN TIEPUOT.

836,37

Paznen Ne 3 «OcHoBbI reneTHKU» (6 yacoB )

23

UcTopus pa3BuTHs TeHeTUKU. [ MOpUI0TOTHYECKUI METOI.
3aKOHOMEPHOCTHU HacaeA0BaHusl. MOHOTHOpUTHOE
CKpelIMBaHue.

838,39

24

MHoOXeCcTBEHHBbIE aJUIeNH. AHATM3UPYIOILEE CKPEIIUBaHUE.
JurubpuiHoe ckperyBaHe. 3aKOH HE3aBUCUMOIO
HaCJIeJOBaHMsI IPU3HAKOB.

I1/p Nel «PenieHue sneMeHTapHBIX T€HETHUECKHX 3a7au».

840,41

25

XpOMOCOMHaH TCOpHUA HACICACTBCHHOCTHU. BzaumogeiictBue
HEAJJICJIbHBIX I'CHOB.

842,43




JI/p Ne3 «M3yueHne n3MEHYMBOCTH y PaCTEHUN U
’KMBOTHBIX, IOCTPOEHHE BapHALIMOHHOTO PSAa M KPUBOIL.
W3yuenne GeHOTUTIOB pacTEHUIN»

26 [{uTomrazMarrdeckas HacJIeACTBEHHOCTh I eHeTHYecKoe 844,45
oIpeJieJIeHUE oI,

27 N3menuuBoctsb. Mytauuu. I[Tpuunnel MyTanui. 846,47, 48
ComaTHryeckue U TeHepaTUBHBIC MYTaIUH.
JI/p Ne4 «BpisiBieHrnE UCTOYHMKOB MYTarcHOB B
OKpY>Karolen cpesie (KOCBEHHO) U OIIEHKA BO3MOXKHBIX
MOCIIEACTBUM UX BIHSHHS Ha OPTaHU3M.

28 TectupoBanue Ne 2 o teme: « PasmHoxkeHue u
WHIUBUAYAITBHOE Pa3BUTHE opraau3mMoB. OCHOBBI
TCHETUKIY

Paznen Ne 4 «["enetrka yenoBeka» ( 3 yaca )

29 MerTtoabl ucciaen0BaHus TeHETHKH YEJIOBEKA. 849

30 ['eneTuka u 310pOBbE. 50
IIpakTnyeckas padora: Ne2 «CocraBienue
POIOCIOBHOM»

31 [Tpo6nembl reHeTHYECKON O€30MaCHOCTH. 851

3akrouenHue (4 vaca )

32 KonTponbras padorta Ne 1 o teme : «OCHOBBI 001Iei [ToBTOPUTH

OHMOJIOTHH.) 110570):3 817
paznen

33 AHanu3 KOHTpOJIbHOU paboThl. [ToBTOpEeHUE mepBoro [ToBTOPUTH

paszena. BTOPOU —

YETBEPTHIN




pasaensl

34

[ToBTOpEeHME pazaenos 2-4.

35

Htoroseiii ypok.
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