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1.IIOACHUTEJIBHASA 3AIINCKA

Pabouasa npozpamma no ouonocuu (10-11 knacc, 6azoewvlii yposeenv) cocmaenena 6
coomeemcmeuu c:

[TpumepHOIi mporpaMMoit cpeaHero (IoJIHOTo) obmiero odpasosanws mo ouonoruu (COOpHUK
HOPMAaTUBHBIX JOKYMeHTOB. buonorus. ®eaepanbHblii KOMIOHEHT TOCYIAPCTBEHHOTO CTaHIapTa.
[Tpumepnbie mporpammsl 1o Ouonorun. - M.: JIpoda, 2007), ¢ yaerom PabGoueii mporpammbl
BOCIUTAHMS.

Paboueii mporpammoii mo 6uosnoruu (10-11 kmace, 6a30BBIi ypOBEeHB) I 00pa30BaTEIbHBIX
yupexaeHuit Pecriyonuku Kpeiv, Cumdeponons,2016.

Pabouas nporpamma opuenTiupoBana Ha yueOnuk «buonorus 10 -11 kmace. Cyxopykosa JI.H.,
Kyumenko B.C., IBanoBa T.B. buonorus (6a3oBbiii ypoBenb) — M.:I1pocBemenne,2014.»

2.IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITIPEJIMETA
B pesynbpraTe m3ydeHHs OMOJIOTHMHM CpPEIHEro OO0IIero oOpa3oBaHMsI HANPABICHO HA JTOCTHIKECHUE
00y4aroIUMUCS CIEAYIOIUX JTNYHOCTHBIX Pe3yIbTaToB!
- peanu3anus STHYECKUX YCTAHOBOK 10 OTHOIICHHUIO K OMOJIOTUYECKUM OTKPBITHSM, UCCIICOBAHUSIM
U UX pe3yJibTaTam;
- MPU3HAHUS BEICOKOH IICHHOCTH JKU3HH BO BCEX €€ MPOSBICHUSIX, 37J0POBBSI CBOETO U IPYTUX JIIOJICH,
pealM3aiuy yCTaHOBOK 3/J0POBOT0 00pa3a »KHU3HU;
-c)OPMHUPOBAHHOCTH ITO3HABATEIHHBIX MOTHBOB, HAIPABIICHHBIX HAa IMOJIyYCHWE HOBOTO 3HAHUS B
obnactu Ouoyorud B CBSI3M C Oyayuieil mpodeccHoHanbHOUW MEeATENbHOCTH WM OBITOBHIMHU
po0JIeMaMu, CBSI3aHHBIME C COXPaHEHHUEM COOCTBEHHOTO 3/IOPOBBS M SKOJIOTHUECKON 0€301MacCHOCTH.
MeTtanpeaIMeTHBIMU  pe3ybTaTaMU OCBOCHHUS BBIMMYCKHMKAMH CTapIied IIKOJbl MPOrpaMMbl IO
OHMOJIOTHH SIBJISTFOTCSI:
- OBJIQJICHUE COCTABJISIIOIIMMH HCCIIEIOBATENbCKOM M MPOEKTHON NEATEIbHOCTH, BKJIIOYAs YMEHHUS
BHJIETh TPOOJIEMY, CTaBUTh BOIMPOCHI, BBIIBHTaTh THIIOTE3bI, JaBaTh OIPEACICHHS TOHSATHH,
KiaccuuupoBarh, HaOIIOIaTh, MPOBOJUTH AKCIEPUMEHTHI, JI€l1aTh BBIBOABI U 3aKIIIOUEHUS,
CTPYKTYypHUPOBATh MaTepHal, OObSICHSITh, JOKA3bIBATh, 3alIUIIATH CBOH HJICH;
- yMeHHe paboTaTh C pa3HbIMH HCTOYHUKAMU OHOJOTHYECKOW HWH(MOPMALUU: HAXOIUTh
OMOJIOTMYEeOCKYI0 MHPOPMAITHIO B PA3IMYHBIX HCTOYHUKAX (TEKCTE Y4eOHWKA, HAYYHO-TIOMYJIIPHON
TuTepaType, OMOJOTHUYECKHX CIOBAPSAX U CIIPABOYHUKAX ), aHATTM3UPOBATH U OIIEHUBATH MH(OPMAIIHUIO,
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJIHOM POPMBI B APYTYIO;
- CIIOCOOHOCTH BBIOMpATH 1I€JIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX JCHCTBHUSX M MOCTYIKax IO
OTHOIICHHUIO K KUBOH MPUPOJIE, 3I0POBBIO CBOEMY W OKPYKAFOIIIHX;
- YMEHHE aJIeKBaTHO MHCIIOJIb30BaTh pPEYEBBIC CPENCTBA JUIS IUCKYCCUU U apTyMEHTAllUd CBOEH
MTO3UIUH, CPABHUBATH PA3HbIC TOYKH 3PEHUS, apTyMEHTHPOBATH CBOIO TOUKY 3PECHHUS, OTCTAMBATH CBOIO
MTO3UIIHIO.
[IpenMeTHBIE pe3yJabTaThl OCBOSCHUE BBITYCKHUKAMU CTApIICH IIKOJIBI MPOTPAMMEBI 110 OHOJIOTHH
MIPEJICTaBJICHBI B COJEPKAHUU Kypca 0 pa3aeiaMm.
BrimyckHUK Ha 6a30BOM YPOBHE HAYyUUTCS:
pacKpbIBaTh Ha MPUMEPAX POJIb OMOJIOTUU B POPMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUpPA U
B IIPAKTUIECKON JCSITEILHOCTH JFOJICH;
MOHUMATh U OMUCHIBATH B3aMMOCBSI3b MEXAY €CTECTBEHHBIMH HayKaMu: Ouoiorueud, (Qu3ukom,
XUMHUECH; YCTAaHABJINBATH B3aMMOCBSI3b IIPUPOTHBIX SIBIICHUN;
MMOHUMATh CMBICI, pPa3IuyaTh U OINHUCHIBATh CHCTEMHYIO CBSI3b MEXIY OCHOBOIIOIATAIOITIMHU
OMOJIOTUYECKMMU TTOHATHSMU: KJIETKa, OPTaHU3M, BU/I, DKOCUCTeMa, Ouocdepa;
HCIOJIb30BaTh OCHOBHBIE METO/bI HAYYHOTO MO3HAHUS B yYeOHBIX OMOJOTHUECKUX HCCIEAOBAHUSX,
MPOBOJNTHh AKCIIEPHUMEHTHI 110 HW3YYCHHIO OHWOJOTHYECKHMX OOBCKTOB W SBJICHHHA, OOBICHSITH
PE3yNbTaThl SKCIIEPUMEHTOB, aHAIIM3UPOBATH UX, POPMYITUPOBATH BHIBO/IHI,
(GopMyJIHpOBaTh THUIOTE3Bl HA OCHOBAHWM TPEUIONKCHHOW OHOJOTHYECKOH WH(POpMAIUU H
mpeasaraTh BApHaHThI MPOBEPKH TUIIOTE3;
CpaBHHBATh OMOJIOTHYECKUE OOBEKTHI MEXKIY COOOH MO 3aJaHHBIM KPUTEPHUSAM, JIeIaTh BBIBOJIBI H
YMO3aKJTIOUEeHUS Ha OCHOBE CPABHEHUS;
00OCHOBBIBATh €JIMHCTBO KHBOW M HEXKUBOUW MPUPOBI, POJACTBO KUBBIX OPraHU3MOB, B3aMMOCBSI3U
OpPraHU3MOB U OKPYXKAIOIIEeH Cpelibl HA OCHOBE OMOJOTHYECKUX TEOPHil;



MPUBOAUTH MPUMEPHI BEIIECTB OCHOBHBIX IPYIII OPTaHUYECKUX COCTUHEHUH KIIETKHU (OENIKOB, )KHUPOB,
YIJI€BOJOB, HYKJIEMHOBBIX KHCIIOT);

pacrio3HaBaTh KIETKM (IIPOKAPHOT M OSYKapuoT, PACTEHHWH M JKUBOTHBIX) IO OIMCAaHMIO, Ha
CXEMaTUYECKUX M300paKCHUSIX; YCTAaHABIUBATh CBS3b CTPOEHUS U (DYHKIMI KOMIOHEHTOB KJIETKH,
000CHOBBIBATh MHOT000pa3ne KIETOK;

pacro3HaBaTh MOIMYJIALUIO U OMOJOTMYECKUI BUJ] 10 OCHOBHBIM ITPU3HAKAM;

OIUCHIBATh (PEHOTHUIT MHOTOKJICTOYHBIX PACTCHUN M JKUBOTHBIX 110 MOP(OIOTHIECKOMY KPUTEPHIO;
O0BSICHATE MHOI000pa3ue OPraHu3MOB, IPUMEHSS SBOJIIOLIMOHHYIO TEOPUIO;

KJ1accu(UIupoBaTh OMOIOTHYECKHE OOBEKTHI HA OCHOBAaHUH OJJTHOT'O MJT HECKOJIBKUX CYIIECTBEHHBIX
IIPU3HAKOB (TUIIBI MUTAHUS, CIOCOOBI IbIXaHUS U PA3MHOXKEHUs, 0COOEHHOCTH Pa3BUTHSL);

OOBSICHATH IPUYMHBI HACJICACTBEHHBIX 3a00JICBaHUIA;

BBISIBJIATh U3MEHYMBOCTb Y OPraHU3MOB; OOBACHATH MPOSIBICHHE BUJIOB U3MEHUMBOCTH, UCIIOJb3YsI
3aKOHOMEPHOCTH U3MEHYHBOCTH; CPAaBHUBATh HACJIECICTBEHHYIO M HEHACTICICTBEHHYIO N3MEHYHBOCTb;
BBIIBJIAT MOp(osiornyeckue, (Gpu3nonornyeckue, noBeieHYeCKUe aJanTalud OpraHu3MOB K Cpele
OOUTaHUs U JCHCTBUIO HKOJIOTHUECKUX (DaKTOPOB;

COCTABJIATh CXEMBbI IIEPEHOCA BELIECTB U SHEPTUH B SIKOCUCTEME (LTI TUTaHU);

IPUBOJIUTH JIOKA3aTelIbCTBA HEOOXOAMMOCTH COXpaHEHUs OHOpa3HOOoOpa3us A yCTOMYMBOIO
Pa3BUTH U OXPaHbl OKPY’KaIOIIeN cpebl;

OLICHUBATh JIOCTOBEPHOCTh OMOJIOTMYECKON HH(OpMAIUH, IMOJyYEHHONH M3 Pa3sHBIX HCTOYHHKOB,
BBIJICJIATh HEOOX0AUMYIO HH(OPMALIHIO [T HCIIOIb30BAHUS €€ B yUeOHOH 1eATEIbHOCTH U PeIlIeHUH
MPAaKTUYECKHX 3a/1a4;

IIPEJCTABIATh OMOJOIMYECKYl0 MH(POPMALUIO B BHJE TEKCTa, TaONMLbl, Tpaduka, AUarpaMMmbl U
JieTIaTh BEIBOIBI HA OCHOBAHHH MTPECTABIICHHBIX JTaHHBIX;

OLIEHUBATh POJIb JOCTUKEHUN I'€HETUKH, CEJIECKIMU, OMOTEXHOJIOTUHN B MPAKTUUYECKOMN AesITenbHOCTH
YeJI0BEeKa U B COOCTBEHHOM KHU3HH;

OOBSICHATh HETaTMBHOE BIMSHME BEIIECTB (AJIKOrojsi, HUKOTHHA, HApPKOTHYECKUX BEILIECTB) Ha
3apO/IBIIIIEBOE PA3BUTHE YETIOBEKA,

OOBSICHATH MOCJIECACTBUS BIMSIHUS MyTareHoB;

OOBSICHATH BO3MOXKHBIE TPUYNHBI HACIECICTBEHHBIX 3a00JIEBaHMIA.

BrinmyckHuk Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXKHOCTb HAYUUThCS:

JaBaTh Hay4HOE OOBSCHEHHE OMOJIOTMYECKUM (paKTam, MpoIeccaM, SBICHUSAM, 3aKOHOMEPHOCTSIM,
UCHOJb3ysd OMOJIOTHYECKHE TEOpUH (KJIETOYHYIO, BOJIIOLIMOHHYIO), YUeHHe o Ouocdepe, 3aKOHBI
HACJIEJICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUYNBOCTH;

XapaKTepu30BaTh COBPEMEHHbIE HAINpPABICHHUS B PA3BUTHM OMOJOTHM; ONHUCHIBATH UX BO3MOXKHOE
WCTIOJIH30BAHUE B MMPAKTHUYECKON JEATEIBHOCTH;

CpaBHUBATh CIIOCOOBI JIEJIEHUS KJIETKU (MUTO3 U MeH03);

pemars 3agadd Ha noctpoeHue ¢parmenta Bropoi nenu [JHK mo mpemnoxeHHoMy (parmeHty
nepsoii, ”PHK (MPHK) no yuactky J{HK;

pemaTh 3a1a4M Ha OIpe/IelIeHHe KOJTMIEeCTBA XPOMOCOM B COMAaTUYECKHX U MOJIOBBIX KJIETKAX, a TAKIKE
B KJIETKAaX Mepe]] HavyajaoM JiesleHus (Meiio3a Ui MUTO03a) U TI0 €r0 OKOHYAaHUH (J11 MHOTOKJIETOYHBIX
OpraHU3MOB);

pemlaTb T€HETMYEeCKHe 33Jayd Ha MOHOTMOpPHMJIHOE CKpEIIMBaHHE, COCTaBJIATH  CXEMbI
MOHOTHOPHUIHOTO CKPEIMBAHUS, IPUMEHSIS 3aKOHBI HACTIEICTBEHHOCTH M UCTIONIB3YsI OMOJIOTHYECKYTO
TEPMUHOJIOTHIO U CUMBOJIHUKY;

YCTaHABJIMBATh THUI HACIENOBAaHHWS M XapaKTep NpOSBICHUS NpPU3HAKa 110 3aJaHHOW CXeMe
POJIOCIOBHOM, MPUMEHSISI 3aKOHBI HACIIEICTBEHHOCTH;

OLICHUBATh PE3yJbTaThl B3aMMOJCHCTBHS YEIOBEKAa W OKPYXAroIleH Cpepl, MpOTHO3UPOBAThH
BO3MOJKHBIE MTOCIIEICTBUS IEATEILHOCTH YEJIOBEKA /IS CYIIECTBOBAHUS OTIENbHBIX OMOJIOTHYECKUX
00BEKTOB U LEJTBIX TPUPOIHBIX COOOIIECTB.

B pesynemame usyuenusn 6uonocuu yueHuK 00J14ceH

3HATH/MIOHUMAThH

-OCHOGHbIE NOJI0MHCEHUS KIIETOYHON TEOPHH,

Cmpoenue duonocuyeckux 00veKmog: KIeTK!, TeHOB U XPOMOCOM;
Cywnocmsb 6uon02uuecKux npoueccos: pa3MHOKEHNE, OTUIOOTBOPEHHUE;
Bxnao evioarowguxca yuénvix 6 pazeumue 0U0102u4ecKoil HayKu,



buonozuueckyio mepmunonozuio u cumeoIuKy;

yMeTb:

o00vbaAcHAmMY: poNb Ouonoruu B (POPMHUPOBAHUM HAYYHOIO MHPOBO33PEHHS;, BKJIAJ
OMOJIOTMYECKUX TeOpuid B (HOPMUPOBAHHE COBPEMEHHOW ECTECTBEHHO-HAYYHOW KAapTUHBI MHPA;
€IMHCTBO >KMBOH U HEKMBOM MPUPOJBI, POACTBO KUBBIX OPraHU3MOB; OTPULIATEIILHOE BIIUSHUE
QJIKOT0JIs1, HUIKOTUHA, HAPKOTUYECKUX BEUIECTB HAa Pa3BUTHUE 3apO/IbIIlIa YEIOBEKa,;

pewiamo InemeHmapHle duonocuyecKue 3a0auu;

cpasnugams: OUOIOTUYECKUE O0BEKTHI (XMMUUYECKUN COCTAB TeJ JKUBOM U HEKUBOW MPUPOJIBI,
3apOJIBIILIN YEJIOBEKA U JPYIMX MJIEKOIUTAIOIINX, IPOLECCH (II0JIOBOE U OECIOI0€ pa3MHOXKEHUE) U
JIeNiaTh BBIBOJIbI HA OCHOBE CPaBHEHUS,

HaxoO0ump WHPOPMAIMIO O OMOJOTHYECKUX OOBEKTaX B Pa3IMYHBIX HCTOYHUKAX (y4eOHBIX
TEKCTaX, CIIPAaBOYHUKAX, HAYYHO-TIOMYJIAPHBIX M3JaHUIX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax
WHTepHeT) U KpUTUYECKH €€ OLICHUBATD;

UCnOIb306aMb NPUOOPEMENHbBIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamelbHOCmU U
NO6CEOHEBHOIL HCU3HU OJ1A:

Cobmonienust Mep NpodUIAKTUKU OTPABICHUM, BUPYCHBIX M APYTUX 3a00J€BaHHi, CTPECCOB,
BPEIHBIX MTPUBBIUEK (KypEHUE, ATIKOTOJI13M, HAPKOMAHMUS).

BocnuraTe/bHBII NOTEHINAJ YPOKA IIPEIIIONIAraeT * yCTAaHOBJICHUE IOBEPUTEIbHBIX OTHOILICHUHN
MEXJ1y YUYUTENIEM U €r0 YUYEHUKaMH, CIIOCOOCTBYIOIINX MO3UTUBHOMY BOCIPHUATHIO YUaIIUMUCS
TpeOoBaHU# U MPOCHO yUUTEINS, TPUBJICUCHUIO NX BHUMAHUS K 00CYKaeMOii Ha YpOKe
nH(bOpMaNNY, AKTUBU3ALIMHU UX IT03HABATEIHLHOMN JIEATEILHOCTH;

* MOOYX/IeHNE MIKOJFHUKOB COOJIIOIaTh HA YPOKE OOIIEPUHSITHIE HOPMBI IOBE/ICHUS, TIPaBUiia
o0ImIeHus co cTapmMe (YYUTESIMH) M CBEPCTHUKAMH (IIKOJIbHUKAMH ), TPUHLIUIIBI y4eOHOM
JUCIUIUIMHBI U CAMOOPTaHU3aLINY;

* IPUBJICUEHUE BHUMAHUS IIKOJIbHUKOB K IIEHHOCTHOMY aclleKTy U3y4aeMbIX Ha YpoKax sIBJICHU,
OpraHuzaiys ux padoThI ¢ MOJIy4aeMOil Ha ypoKe COLIMaIbHO 3HAYUMOM nH(popmManen —
MHULMUPOBAaHUE €€ 00CYK/I€HNUs, BBICKa3bIBaHUS YUalllUMUCS CBOETO MHEHHUS I10 €€ ITOBOJLY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

* HCII0JIb30BAHHUE BOCIIUTATEIbHBIX BO3MOYKHOCTEN COJIEpKaHusl yUeOHOI0 IpeIMeTa uepes
JIEMOHCTPALIMIO JIETSM IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TOBEICHUS, TPOSBICHUS
YEJIOBEKOJIIOOHS M TOOPOCEPACUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIMX TEKCTOB JJISl UTCHHUSI, 3a7a4
JUIsL peLIeHus], TPOOJIEMHBIX CUTYaIU s 00CYK/I€HUS B KJIacce;

* IPUMEHEHNE Ha YPOKE UHTEPAKTUBHBIX (POpM pabOThI yUaIIUXCsl: HHTEJUIEKTYaIbHBIX UID,
CTUMYJIMPYIOLINX ITO3HABATEJIbHYI0 MOTHBALMIO IIKOJIBHUKOB; TUJAKTUYECKOIO TeATpa, IIe
MOJIyYE€HHBIE Ha yPOKE 3HaHUS OOBITPBIBAIOTCS B T€ATPaIbHBIX OCTAHOBKAX; TUCKYCCHI, KOTOpbIE
JAl0T y4YaIluMCsl BO3MOXKHOCTb TPUOOPECTH OIBIT BEIEHUS] KOHCTPYKTHUBHOI'O IMAJIOra; TPYIIOBOM
paboTh! WK pabOTHI B Mapax, KOTOPbIE yUyaT IIKOJIbHUKOB KOMAaHIHOW paboTe U B3aMMOJIEHCTBHIO C
JIPYTUMHU JEThbMH,

* BKJIFOYEHHE B YPOK UTPOBBIX NMPOLIETYP, KOTOPbIE IOMOTAOT MOAJIEPKaTh MOTUBALIMIO JIETEH K
MIOJIyYEHHUIO 3HAHUH, HAJIAXKMBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOLIEHUH B KJIACCE, IOMOTAIOT
YCTaHOBJICHUIO TOOpOKeIaTeTbHON aTMOC(EPHI BO BpEMS ypOKa;

* opraHu3anus medcTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX yUallluXcs Ha/l UX HEYCHEBAIOIUMHU
OJIHOKJIACCHUKaMH, JJAIOIIETO IKOJIbHUKAM COLUAIbHO 3HAYUMBbIH OIBIT COTPYIHUYECTBA U
B3alMHOM TIOMOIIIH;

* MHULIMMPOBAHUE U MOJIEP>KKA HCCIIE0BATEIbCKOM IeATENbHOCTH IKOJIBHUKOB B paMKax
pean3ali UMU UHAWBUIyAJIbHBIX U TPYNIIOBBIX UCCIIEIOBATEIBCKUX MPOEKTOB, YTO AACT
IIKOJIbHUKAM BO3MOXHOCTh IPUOOPECTH HABBIK CAMOCTOSITEIbHOTO PELICHHS TEOPETUUYECKOM
poOIeMbl, HaBbIK T€eHEPUPOBAHUS U 0(YOPMIIEHUSI COOCTBEHHBIX HJIeH, HABBIK YBaKUTEIBHOTO
OTHOIICHHUS K Yy>KUM UAeIM, OPOPMIICHHBIM B padoTax Ipyrux uccieaoBaTeneil, HaBbIK
myOIMYHOTO BBICTYIUICHUS TIepel ay JUTOpUEH, apryMEHTHPOBAHUS U OTCTauBaHUs CBOCH TOUKU
3peHusl.

3. COAEP’ KAHUE YYEBHOI'O TIPEJIMETA
BBenenue (24.)
OO6vbexT u3ydenus Ouonoruu. JKuBas npupoaa — OOBEKT HU3ydeHHs] OHojoruu. OTINYUTENbHBIE
IIPU3HAKU JKUBOM IPHUPOJBI: YPOBHEBAs OpraHu3allis M 3BOJIOLUA. bHojornueckue cUCTeMbl U UX



cBoiicTBa. OCHOBHBIE YPOBHHM OpraHU3alud >KUBOW Mpupojibl. COBpeMEHHass €CTeCTBEHHOHAYy4YHas
KapTuHa MHpa. Ponbs OWoJOrMyYeckux Teopuid, WaeH, Tumore3 B (HOPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHOHAY4YHOU KapTUHBI MUpa. MeToabl MO3HAHUsA KUBOW NMPUPOALI. BKiaa 0TeuecTBEHHBIX
y4€HBIX (B TOM 4YHCII€ U KpbIMYaH) B pa3BUTHE Omojornyeckux Hayk. HaydHo-uccremoBarenbckue
yupexaenus: KpbiMa u X 3HaueHUe B PELICHUH aKTyalbHbBIX MPo01eM OHOJIOTHH.
Tema 1. Knemka (12 u.)

Knerounas teopus. PasButue 3Hanuii o kierke. Kierounast teopust (P. [yk, P. Bupxos, K. Bop, M.
LInetioen u T. [lléann). Ponib KJIETOYHON TEOPHH B CTAHOBJICHUH €CTECTBEHHOHAYYHOM KapTUHBI MUpa.
XUMHUYECKUN COCTaB KJIETKHU. POb BOJIbI 1 MUHEPAIbHBIX BEIIECTB B KJIIETKE U OPraHU3ME YEJIOBEKA.
VYrneBonpl U nunuAbl. Poiib yriaeBoaoB M JIMNKMAOB B KJIETKE U opraHu3Me 4denoBeka benku. Poib
0enKoB B KJIETKe M opraHu3Mme denoBeka. HyknenmHoBbie kucioTel. AT®. HykiaenHOBbIE KHUCIOTHI
(IHK, PHK). IHK — nocutens HacnenacrBeHHOW mHpopmanmu. Ctpoenne u pyHkiuu ATO. 'eH.
I'enernueckuit koa. Ponbs reHoB B OuocuHTe3e Oenka. CTpoeHHe W (PYHKIIMH XPOMOCOM. 3HAUCHUE
MOCTOSIHCTBA yucia U GopMbl XpomocoM B kieTkax. Ctpoenue kiaeTku. OOMUN IMaH CTPOSHHS
9YKapUOTHUYECKON U IPOKAPUOTUYECKOM KIIETOK. DyKapuoTudeckass KieTka. OCHOBHBIE 4YacTH U
OpraHoufibl 3yKapUOTHYeCKOoW KiIeTku u ux ¢yHkuuu. MewmbOpana. OnnomemOpaHHbIE,
IByMeMOpaHHble ¥ HeMmMeMmOpaHHble opraHouzabl. Brximouenus. OcOOEHHOCTH CTPOCHHS KIIETOK
pacTeHuii u KUBOTHBIX. Bupycbl. Mepbl npopMIakTUKH pacipoCTpaHEHUs] BUPYCHBIX 3a00JIeBaHUM.
[Tpodpunakruxa CITN1a.
Hemoncmpayuu:
CrtpoeHue MoJIeKyITbl Oernka, crpoenne Mosekyibl JIHK, crpoenne monekynst PHK, ctpoerne knetkw,
CTPOEHHE KJIETOK MPOKAPUOT M HYKAPUOT, CTPOCHHE BUPYCa, XPOMOCOMBI, XapaKTEPUCTHUKA I'EHa,
yasoenue mosekyisl JJTHK.
JlabGoparopHasi padora
1. HaGnroneHue KJIETOK pacTeHUI U )KUBOTHBIX HA TOTOBBIX MUKpPOIIPENapaTax U UX CpaBHEHUE
IIpakTuyeckas padora
1. IlpuroroB/ieHHe U ONIHCAHHE MUKPONPENAPATOB KJIETOK PacTeHUH

Ooboowenue 3nanuii

XUMUYECKUH COCTAaB M CTPOCHUE KIIETKHU.
Tema 2. Opranusm (15 4.)
Opranmsm — eauHoe 1enoe. MHorooOpa3ue OpraHu3MOB (OJHOKJIETOUHBIE, KOJIOHUAIBHBIC,
MHOTOKJIETOUHBIE opraHu3Mbl). Tkanu. Opranbl. Cuctembl opranoB. OOMeH BEIIeCTB M YHEPTUU —
CBOMCTBO XUBBIX OpraHu3mMoB. OcoOEHHOCTH OOMEHa BEIIECTB y PACTCHHH, KUBOTHBIX, OAKTEpHUH.
OHeprernyeckuii oOMeH M ero srtambl. [lnactuueckuit oOMeH. DOTOCHMHTE3 M €ro 3Hau€HHeE.
K.A.TumupsizeB o kocmuueckoid ponu (orocunreza. buocuHres Oenka, ero sTambl U 3HAUYEHHUE.
Pemenne snemMeHTapHBIX 3a/ad MO MojeKkylsipHod Owmonoruu (pervmukanus JIHK, Tpanckpumnius,
TpaHcsaus). Pa3MHOXeHHE — CBOMCTBO OpraHu3MoB. [leneHne KJIeTKH — OCHOBA pPOCTa, Pa3BUTHUS U
pa3MHOXKEHUS OpraHu3MOB. JKU3HEHHBIM IUKI KJIETKH. MUTO3 U ero OWOJIOTMYECKOe 3HaueHHE.
Meiioz u ero Owuonornueckoe 3HadeHue. becmonoe pasmHoxkeHue u ero ¢opmel. IlomoBoe
pazMHOkeHHe. COMaTU4YeCKUE U IOJIOBbIE KIETKU. ['amerorenes. OIuionoTBOpEHNE, €ro 3Ha4EHNUE.
CriocoObl  OMJIOJOTBOPEHMS] y JKUBOTHBIX. VICKyCCTBEHHOE OIUIOJOTBOPEHHE Y JKUBOTHBIX.
Omo1I0TBOpEeHUE y IBETKOBBIX pacTeHui. OCOOEHHOCTH JIBOMHOIO OIJIOJOTBOPEHUS I[BETKOBBIX
pactenuii. C.I'. HaBammH — BbIJaronuiics pycckuii 00TaHUK U LUTOJOT. VICKyCcCTBEHHOE ONBbUICHHE
y pacrenuil. OHToreHe3. OMOpuOHaNbHbIM mepuol. OCOOEHHOCTH 3MOPUOHAIBHOIO Pa3BUTHS
yenoBeka. PenponykrtuBHOe 310poBbe. lIpuumHBI HapymeHud pa3BUTHsS OpraHusMa. BiusHue
aJKOTONsl, HHUKOTMHA, HApPKOTHYECKMX  BEIIECTB Ha  pPa3BUTHE  3apojbllla  YeJIOBEKa.
[TocramOpuoHanbublil niepuoA. Tumbl pa3BuTHS (MPSAMOM, HENPSAMON C MOJHBIM M HEMOJHBIM
npeBpaiieHuem). JKu3HeHHbIe IIUKIIbI Y Pa3HbIX TPy Opranu3MoB. [IpocToii U CI0KHBIN )KU3HEHHBIH
IIAKJTBL.
O606wenue 3nanuil
OOMeH BeleCTB ¥ SHEPTUHU - CBOWCTBO JKHUBBIX OpraHU3MOB
Pa3MHOkeHne — CBOWCTBO KUBBIX OPTAaHU3MOB
Pe3epBHOe Bpemsi — 3.
4. TemaTuveckoe NVIAHUPOBAHUE

TemaTnuyeckoe NJIAHMPOBAHUE COCTABJIEHO ¢ y4eToM padouyeil NMpPOrpaMMbl BOCIIMTAHMA

(monyasb «llIko/bHBIN YPOK»).



Peanmaunﬁ BOCIUTATCIIbHOTO MOTCHIIMAJIA YPOKa NPCAIIOJIaracT:

* YCTAHOBIICHHUEC JIOBEPUTEIBHBIX OTHOIICHUN MEXKIY YUUTEIEM W €r0 YUCHHKaMHU, CITOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHSATHIO YYaIUMHUCS TPEOOBaHHHA M MPOCHO YUYHUTEINs, NMPHUBICUYCHUIO MX BHUMAHHS K
o0cyxmaeMoii Ha ypoke HH(GOPMAIIUH, aKTHBH3AIIUH UX TO3HABATCILHOM A€ TeIbHOCTH;

* OOy IEHHE IKOJIBHUKOB COOTIONATh Ha YPOKE OOMICTPHHSATHIC HOPMBI TIOBESICHHUS, TPABHIa OOIIECHHS
CO cTapmuMH (yYUTEISIMH) W CBEPCTHHUKAMHU (IIKOJBHUKAMH), TMPHHIUIBI y4eOHOW JUCIMIUIMHBI |
CaMOOpraHU3aIHH;

* IPUBJICUCHNE BHUMAHHUS IIKOJIBHUKOB K IEHHOCTHOMY AaCIHeKTy H3y4aeMBIX Ha YpOKax SIBJICHUH,
opraHusarus ux paboThl ¢ MONydyaeMoil Ha ypOKe CONMATBHO 3HAYMMOM HH(OpMAaNHell — HHUITMUPOBAHUE ¢
00CY X IeHHS1, BRICKA3bIBAHMUSI yUAITMMHUCS CBOCTO MHEHHS 11O €€ MOBOJLY, BBIPAOOTKH CBOETO K HEW OTHOIICHHUS;

* UCTIOJIb30BAaHWE BOCIHTATEIBHBIX BO3MOKHOCTCH  COIEpXaHWss ydeOHOro mpeaMera d4epes
JIEMOHCTPAIINIO JETAM MPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO MOBEICHHUS, IPOSBICHUS YETOBEKOTIOOUS
JI00pOCEPACUHOCTH, Yepe3 MoA00P COOTBETCTBYIONIMX TEKCTOB IS YTCHHS, 3a1a4 ISl PEIICHNUS, MPOOIECMHBIX
CHUTYaIui 1y1st 00CY)KICHUsI B KJlacce;

* MPUMEHEHNE HA YPOKE WHTEPAKTHBHBIX (OPM pabOTHl yYalnuXCs: HHTEIUICKTYalbHBIX WP,
CTUMYJTHPYIOIINX TTO3HABATEIHLHYI0 MOTHBAIMIO MIKOJIBHUKOB; THIAKTHYCCKOTO Tearpa, IJe MONydeHHbIC Ha
YpOKE 3HAHUS OOBITPHIBAIOTCS B TeaTPAIbHBIX MOCTAHOBKAX; THCKYCCHH, KOTOPBIC TAlOT yYar[uMCsI
BO3MOXXHOCTB IPHOOPECTH OMBIT BEJCHHUSI KOHCTPYKTHBHOTO JIUAJIOTa; TPYIIOBO pabOThI Mk pabOTHI B Iapax,
KOTOPBIC y4UaT IIKOJIBHUKOB KOMaHTHOU pa0OoTe ¥ B3aMMOJICHCTBHUIO C IPYTUMH JICThMHU;

* BKJIIOYCHHE B YPOK MIPOBBIX IMPOIEIYP, KOTOPHIE MOMOTAlOT TMOMIEPXKATh MOTHBALHUIO AETCH K
MOJYYCHUIO 3HAHUM, HAJAKMBAHUIO MO3UTHBHBIX MEKJINYHOCTHBIX OTHOIICHHH B KJacce, MOMOTaioT
YCTaHOBJICHHUIO JOOPOXKENIaTeIbHOM aTMOC(hephl BO BpeMsl YPOKa;

¢ OpraHusanus IHC(i)CTBa MOTHUBHUPOBAHHBIX W 3PYAMPOBAHHBLIX YyYallMXCA HaJd HUX HCYCIICBAaIOIIMNMU
OJIHOKJIACCHUKAMH, JAFOIIET0 MIKOJIbHUKAM COIUAIBHO 3HAYMMBIH OIBIT COTPYIHHIECTBA M B3aHMHOM TOMOIIIH;

* UHUITUUPOBAHUE U IMMOAACPIKKA HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTU IIKOJBHHUKOB B paMKax pcajin3alnun
MU UHIUBUAYAJIbHBIX W TPYIIOBBIX HCCICAOBATCIBCKUX IMPOCKTOB, YTO AAaCT IIKOJbHHKAM BO3MOXHOCTDL
NpUOOPECTH HABBIK CaMOCTOSITEILHOTO PEIICHUS] TEOPETHYCCKOW IMPOOIEMbl, HABBIK T€HEPUPOBAHUS H
ohopmiIeHHUsT COOCTBEHHBIX HJICH, HABBIK YBAXXMTCIHHOTO OTHOIICHHS K YyXXHM HAEAM, ODOPMICHHBIM B
paboTtax qpyrux ucciaenoBareineil, HaBblK MMyOINYHOTO BBICTYIUICHUS [IEpE ayJUTOPHEH, apryMEeHTHPOBaHUS U
OTCTaUBaHUsI CBOCH TOUKHU 3PCHUSL.

Ne | HanmenoBanue | Kosmmvectso | KonTpoasnsie | I[Ipakrnueckne | JIaboparopHbie
n/m | pa3iesa/TeMbl | 4acoB padoThI padoThI padoThl
1 Beeoenue 2 -- -- -
2 Knemka 12 1 1 1
3 Opzanuszm 17 1 - -
4 | Pesepe. 3 - - -
Iloemopenue u
0000wenue
BCETO 34 2 1 1

5. KajlenagapHo-TreMaTn4eckoe NJaHUPOBaHHe

Ne Ne Tema ypoxka IIpakTH4eckas Hara
YPOKa | ypoxKa 4acTh Ilnan dakrt
B
Teme
Beenenne - 2u4.
1 1 OOmbexT u3ydyenus 6uonoruu. OCHOBHbIE
YPOBHHU OpraHM3alMK KUBOM NPUPOIBIL.
2 2 CoBpeMeHHasl eCTECTBEHHOHAYYHAs

KapTHHA MHpA.

Tema 1. Kinerka -124.

3

1 ‘ Kinerounas Teopus




4 2 XUMUYECKHI COCTaB KIETKU
B 3 YreBoabl ¥ TUTUABI
6 4 benku
7 5 HyxknennoBblie kucnotsl. ATO
8 6 I'en. 'eneTnyeckuii Kox
9 7 Crpoenne U QyHKIIUH XPOMOCOM
10 8 Crpoenue knetku. OOt miax
CTPOCHHUS 3YKapUOTUYECKOM U
MIPOKAPUOTHYECKON KIJIETOK
11 9 Oco0EHHOCTH CTPOCHHMS KJIIETOK pacTeHuil | Jlabopamopras
Y )KUBOTHBIX paboma Nel
Jlabopamopnas paboma Nel
Habniooenue knemox pacmenuti u
HCUBOMHBIX HA 20MOBLLX
MUKPONpenapamax u ux cpagHenue
12 10 | Ilpakmuueckas pabomaNel Ipakmuueckas
Ilpuecomoenenue u onucanue pabomaNel
MUKPONpenapamos Kiemox pacmeHuil
13 11 | Bupychl. Mepsl npodriiakTHKH
pacipocTpaHEeHUs! BUPYCHBIX
3aboJeBaHud
14 12 | O6o6uIeHNE 3HAHUI IO TEME: KoutpoabHas
«XMMHUUYECKUN COCTAB U CTPOCHUE padoraNel
KIJICTKI»
KonTtpoJsbHas paéoraNel
Tema 2. Opranusm - 17 u.
15 1 Opranusm — eIMHOE 11e10€
16 2 OOMeH BelIecTB U YHEPTUH — CBOHCTBO
KUBBIX OPTaHU3MOB. DHEPTeTUICCKUIT
0OMEH U ero JTaImsl
17 3 [Tnactuueckuit oOmen. dotocunTes u
€ro 3HaYCHHE
18 4 buocunTe3 Oenka, ero 3Tanbl ¥ 3HAUYCHHE
19 5 Pemenue anemMeHTapHbIX 33434 110
MOJIEKYJISIPHOM OHosioruu (perauKanus
JHK, Tpanckpuniusi, TpaHCIsIIMs)
20 6 Cemunap «OOMEH BEIIECTB M YHEPTHU —
CBOMCTBO KMBBIX OPTaHU3MOBY
21 7 Pa3zmHOkeHUE — CBOKMCTBO OPraHU3MOB.
MuTO3 1 ero 6MOJIOTHYECKOe 3HAYCHHE
22 8 Meiio3 1 ero 6MOJOrHYecKOe 3HaYCHHE
23 9 Becnosnioe pazMHOKeHHE U eTr0 (HOPMBI
24 10 | ITomoBoe pa3sMHOKEHUE
25 11 | OmiogoTBOpEHUeE, €ro 3HaUeHNe
26 12 Om1010TBOpEHME Y IIBETKOBBIX
pacTeHui
27 13 | OnTorenes. OMOpUOHAJIBHBIN EPUO
28 14 | OcobGeHHOCTH YMOPHUOHATBLHOTO
pa3BUTHS YeIIOBEKa
29 15 | [NoctaomMOpHOHANBHBIH IEPUOT
30 16 | )KuzHeHHBIE IUKIIBI y Pa3HBIX TPYIII
OpraHHU3MOB
31 17 | O600menne 3HaHUH KonTtpoabHnas
KoutpoJabHnas padora Ne2 no reme: pabota Ne2

«Pa3MHOKeHHe — CBOWCTBO JKUBBIX




| opranuzmon» |

Pe3eps. IloBTopenne n 06061enue - 34.

32 [ToBTOpEeHME M 0000IIIEHNE 3HAHUIA.
XHUMHUYECKHUI COCTaB KICTKHU

33 [ToBTOpeHME M 0000IIIEHNE 3HAHUIA.
CocTaB KJIETOK 9YKapHUOT U MTPOKAPUOT

34 [ToBTOpEeHME M 0000IIIEHNE 3HAHUIA.

JleneHue KieTku




PABOYASA ITPOI'PAMMA
O MPEJIMETY «BHOJIOTUA (YTJIYBJEHHBIA YPOBEHbB)»

10 kaace

Cumdepornons, 2021



1.IlosicHUTEJIbHAS 3aNIMCKA
Pabouas mporpamma o 6uostoruu (10-11 kimace, yriyOaeHHBIN YPOBEHB) COCTaBICHA B COOTBETCTBUU
c:
- ®denepanbHBIM 3aKOHOM OT 29.12.2012 Ne273-D3 «O6 o6pazoBanuu B Poccuiickoii deneparumy;
- Ilpukazom MwunoOpHayku Poccum ot 17.05.2012 N 413 (c usmenenusimu) «OO0 yTBEpKICHUH
(denepanbHOro rocyJapCcTBEHHOT0 00pa3oBaTeNbHOTO CTaHAApTa CPeAHEero oOuiero odpazoBaHUS
(3apeructpupoBano B Muntocte Poccun 07.06.2012 N 24480)
- I[IpumepHoOIt OCHOBHOM 00pa3oBaTebHON MpOrpaMMoi cpenHero obmero odpazoBanus (OgoOpeHa
penieHreM  QeepalibHOTO  Y4eOHO-METOAMYECKOT0 OOBEIMHEHUST M0 00meMy 00pa3oBaHUIO,
npotokod oT 28 utonst 2016 r. Ne 2/16-3), ¢ yaerom [IporpaMMbl BOCIIUTaHUS HAYaJbHOTO OOIIIETO
o0pa3oBaHMs, OCHOBHOTO 0OmIero oOpa3oBaHus, CpeAHEro oOmiero oOpa3oBaHUs, IUIAHUPYEMBIX
PE3yJIbTaTOB OCHOBHOT'O 00111ero 00pa3oBaHus
- Ilpukazom MunucrepctBa obpasoBanusi Poccuiickoit ®enepauun or 09.03.2004 N 1312 (c
n3MeHeHussMH ) «O0 yTBepxkaeHUH (enepatbHOro 06a3MCHOr0 y4eOHOTO IJIaHa U IPUMEPHBIX yIeOHBIX
IUTAHOB ISl 00pa3oBaTeNbHbIX yupexaeHuil Poccuiickoit deneparun, peanu3yonx MporpaMMBI
o01mero oopa3oBaHuUs».
Pabouas mporpamma opueHTupoBaHa Ha yueOHHK «buonorus.10-11kmacesr: yueb. o0meodpa3onar.
opraHuzanuii: yriay0s. ypoBeHs: B 2 4., 4.1/ [I[I.M. bopoaun, JI, B, Beiconikas, I'.M. IpiMimun u ap.];
nox pea. B.K. lllymuoro u I'M. [deimmmia. — M.: [Ipocsemienue, 2014.
Pabouas mporpamma BKIIIOYAeT: IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHHUS OOYYarOIIMMUCA OCHOBHOM
00pa30BaTeNBLHON MPOTPaMMBI CPETHETO OOIIeT0 00pa30BaHMs HA YTIyOJCHHOM ypOBHE; OCHOBHOE
coJiep>KaHue ¢ yKa3aHUEM 4acoB, OTBOJUMBIX Ha U3yUYEHHUE Kaxk10To 0J0Ka, IepedyHeM J1ab0opaToOpHbIX
Y IPAKTHYECKUX padoT, IKCKYPCUI; TEMAaTHYECKOE INIAHUPOBAHUE.
N3yyenne 6uonoruu Ha yriryOJI€HHOM ypOBHE CpeIHero (IIOJIHOT0) o01iero 00pa3oBaHus HAIIPABICHO
Ha JIOCTHKCHUE CIEAYIOIINX Ueell.
- OCBOGHME 3HAHUUA OO0 OCHOBHBIX OHOJIOTMUECKHUX TEOPUSX, HJEAX U MPHUHIIUIAX, SBISIOLIUXCS
COCTaBHOHM YacCThIO COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHPA; O METOAAaX OMOJIOTHYECKUX
HayK (LMTOJOTHH, T€HETUKH, CEJCKIMU, OMOTEXHOJIOTUH, IKOJIOTHUH); CTPOCHUH, MHOTOOOPa3UN U
OCOOCHHOCTSIX OmocucTeM (KJIETKA, OpTaHW3M, MOMYJSAIMs, BHI, OWOTeorneHo3, oOuochepa);
BBIIAIOIINXCS] OMOJIOTMYECKUX OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSAX B OMOJIOTHYECKON HAYKE;
- OBJIQJICHUE YMCHUSIMHU XapaKTePU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBHITHS B 00JIACTH OHOJIOTHH,
yCTaHABIMBATh CBS3b MEXKIY pa3BUTHEM OHOJOTHU M COIHUAIBHO-ITHUECKUMH, IKOJIOTUYECKUMU
npoOiieMaMy  YeJIOBEYECTBA; CAMOCTOSTENFHO  TNPOBOIUTH  OHMOJOTHMYECKHE  HCCIIEHOBAHUS
(HabnrofeHue, U3MEpEeHUe, SKCIIEPUMEHT, MOJEIUPOBAHUE) U TPaMOTHO O(GOPMIISAThH IMOIYyYECHHBIE
pe3yabTaThl, AHATU3UPOBATh M WCIOJIH30BATH OHOJOTHUYECKYI0O HWH(OPMAIUIO; TIOJH30BATHCS
OMOJIOTMYECKON TEPMUHOIOTHEH U CUMBOJIMKOM;
- pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTyaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
mpolecce  M3y4eHHs  MpoOleM  COBPEMEHHOM  OMOJOTMYecKOW  HayKd;  TPOBEICHHS
OKCIEPUMEHTAIBHBIX  WCCIEIOBAaHMHA, pEIMIeHHS  OHOJOTMYECKHX  3a7ad, MOICITUPOBAHHS
OMOJIOTMYECKNX O0OBEKTOB U MPOIIECCOB;
- BOCHHTAaHHE YOEXKICHHOCTH B BO3MOXHOCTH ITO3HAHUS 3aKOHOMEPHOCTEH JKWUBOW MPHPOJIBI,
HE00X0UMOCTH OEpEeKHOTO OTHOILIEHUS K HEeH, COOMIOJCHHS ITHYECKHX HOPM MpPH MPOBEICHHUH
OMOJIOTUYECKHUX HCCIIEIOBAHUM;
- HUCIONIb30BaHHWE NPUOOPETEHHBIX 3HAHMM W YMEHUH B TOBCEJHEBHOM KU3HU IS OICHKU
MOCTIE/ICTBUI CBOCH JESATEIHHOCTH MO0 OTHOIICHHUIO K OKPYKAIOIIEH cpefie, COOCTBEHHOMY 370POBBIO;
BBIPA0OTKH HABBIKOB HKOJOTHYECKON KYJIbTYPBI; OOOCHOBAHUS U COOJIIOJICHUS Mep MPO(HUIAKTUKH
3aboneBanuit ¥ BUY-undexuun.
Kypc Ouonorum cpennero obmero obOpa3oBaHus Ha YIiyOJeHHOM YypOBHE HAmpaBieH Ha
(dbopMHUpOBaHHE Yy YYalIUXCS IEJIOCTHOW CHCTEMBl 3HAHWW O >KUBOW TPUPOJE, €€ CHUCTEMHOM
OpraHM3al¥ M JBOJIOIUH, MOITOMY IpOrpaMMa BKIIOUAET CBEACHUS 00 OOIIMX OHMOIOTHYECKUX
3aKOHOMEPHOCTSX, MPOSBIISIONIUXCS HA Pa3HBIX YPOBHSAX OpraHU3aIluu >KUBOW Mpupoabl. OCHOBY
oTOopa coiepXaHHs Ha YIUIyONEHHOM YpOBHE COCTaBII€T 3HAHUEICHTPUYECKUI MOAXOH, B
COOTBETCTBHUM C KOTOPBIM Yy9YalIUecs JOJDKHBI OCBOWTh 3HAHWUS W YMEHHUS, COCTaBJISIOIIHE
JocTaTouHyro 0asy aist mpoaoskeHus oOpa3oBanus B BY3e, obecnieunBaroiye KyIbTypy HOBEICHUS
B MPUPOJIE, POBEACHHUS U OPOPMIICHUS OMOJIOTHYECKUX HCCIICAOBAHUN, 3HAYUMBIX ISl OYIyIIETo
ouonora. OCHOBY CTPYKTYpUPOBAaHHS COJEpKaHUs Kypca OWONOTMH B CTaplield IIKOJe Ha



yrIIyOJNEeHHOM YpPOBHE COCTaBJSIIOT BEAyIIME CHCTEMOOOpasymolue HAed — OTIMYUTEIbHBIC
0COOEHHOCTH KHUBOU MPUPO/JIbL, €€ YPOBHEBAsI OpraHU3aIUsl U BOJIOIHS, B COOTBETCTBUH C KOTOPBIMHU
BBIJIEJICHBI COJEpIKaTENIbHbIE JTUHUM Kypca: buonorus kak Hayka. MeToasl HayqHOrO IO3HaHMS,
Knerka; Opranusm; Bug; Oxocucremsl.

Pabouas mporpamma pa3paboTaHa Ha OCHOBE (elnepalbHOTO 0a3MCHOro y4eOHOro IulaHa s
oOpa3oBaTenbHbIX yupexaeHuid PO, B cOOTBETCTBUU ¢ KOTOPBHIM Ha HM3Yy4YeHHE Kypca OMOJOTMHU Ha
yriay0ieHHOM ypoBHe BbiieneHo 210 yacos, B ToM uncie B 10 kiacce — 105 yacos (3 yaca B Hezento),
B 11 kmacce — 105 gacoB (3 ywaca B Hepemo). Ilporpamma B 10 kiacce BKIItOYaeT B CEOSl TEMBI:
«BBenenue» (3uaca), «buosiornueckue CUCTEMBI: KJeTKa M opranusm» (59 uyacoB), «OcCHOBHBbIE
3aKOHOMEPHOCTH HACJIEJACTBEHHOCTH M M3MeH4YuBOCTH» (36 4dacoB). B 11 kmacce — «Opranusm u
cpena. Hanopranusmensusie cucreMbl. Jkocuctembl» (39 4dacoB), «MHKpO- M MaKpO3BOIIOLUS.
Paznoobpasue opranuueckoro mupa» (33 uaca), «lIpoucxoxnenue u pa3BUTHE XU3HU Ha 3eMIIC.
AnTpomnocormorene3y (25 yacoB), Tak ke BoineneHo BpeMs (11 gacor) Ha «IloBToperne n 0600meHNe
kypca 10-11 kmnaccay.

BosbIMHCTBO TPEACTaBICHHBIX B paboyeil mporpamMMe J1abopaTOPHBIX M MPAKTUYECKHX padoT
SBJIAIOTCS (pparMeHTaMu YpOKOB, HE TPEOYIOIIMMHU JUIS UX MPOBEACHUS JAOMOJIHUTEIbHBIX YUeOHBIX
gacoB. JlabopaTtopHbie pabOThl MOTYT OBITh MCIIOJIL30BaHbI YUUTENIEM B IIPOIECCe U3YUCHUSI HOBOTO
MaTepuajga WM Ha JTane ero 3akpervieHus. JlaboparopHble pabOThI MPOBOJATCS YUYHUTEIEM C
MCIOJIb30BaHNEM (POHTAIBHBIX, TPYIIIOBBIX U WHAWBUIYATbHBIX METOJIOB U MOTYT OLICHUBATHCS HA
YCMOTPEHHE YUHUTENsl — BEIOOPOYHO MO0 y Beero kiacca. [Ipaktuueckue paboThl BBITOIHSIOTCS C
[ENbI0 OTPa0OTKH TPAKTUYECKUX HABBIKOB YYAIIUMXCS M MOTYT IPOBOJUTHCS KaK B paMKax
TPaJAULIMOHHON KJIACCHO-YPOUYHOH (OopMBI, TaK U B BHUAEC 3alIUThl MPOEKTOB, MPAKTHYECKHX
KOH(pEepeHIMH U Ipody.

B paboueli mporpamme MNpuBEACH MEpeYeHb IEMOHCTpAIMii, KOTOpPbIE MOTYT MPOBOJIUTHCSA C
WCIIOJIB30BAHMUEM PA3HBIX CPEJICTB OOYUEHUS C YUeTOM CreHUu(pUKN 00pa30BaTEIBHOTO YUPEKICHUS,
€ro mMarepualibHOM 0asbl, B TOM 4YHCIE TaONull, HaTypaJbHBIX OOBEKTOB, MOJENEH, MYJSKeil,
KOJIJICKIMA, BUACOPHIBMOB U JIp.

B paboueii nporpamme npeaycMoTpeH pe3epB cBoOOIHOTO yueOHoro BpeMenu (7 yacoB B 10 kiacce u
8 wacoB B 11 ximacce) st 60ee MUPOKOTO UCTIOIB30BAHUS, HAPSLY C YPOKOM, pa3HO0Opa3HbIX Gpopm
OpraHuzaliuy y4eOHOoro mnpoiiecca (3KCKypcui, 1ab0paToOpHbIX U MPAKTHUYECKUX PabOT, CEMHUHAPOB) U
BHEJPEHUS COBPEMEHHBIX NI€1arorn4eCK1uX TEXHOIOTHH.

Pabouas mporpamMma BKJIIOYA€T pPETHOHAIBHBIA KOMIIOHEHT (M3y4eHHME BKJIajJa Hay4HO-
HCCIIEIOBATENIbCKUX YUPEXKIECHUNH pEruoHa, a TakKe Y4EHbIX-OMOJIOTOB, UMSI KOTOPBIX CBSI3aHO C
KpsiMOM, B pa3BuTHE OMOJIOTMYECKOHM HAyKH; 3HAKOMCTBO C THUIIMYHBIMH SKOCHCTEMaMH MU
arposkocuctemamu KpsiMa, mpobieMaMu oxXpaHbl IPUPO/IbI, COXpaHEHUsI OMopazHo00pas3us U Ap. Ha
npumMepe KpbpIMCKOro pernosa), yto mo3BojsieT (pOopMUPOBaTH YyBCTBO MATPHOTH3Ma, OEPEKHOrO
OTHOIIEHHUS U JIFOOBH K POJTHOMY Kpalo U TOPJIOCTH 32 OTEUECTBEHHYIO HayKYy.

2.Ilnanupyemsle pe3yJbTaThl 0CBOCHHS Y4eOHOIr0 NpeaMeTa
JIn4yHOCTHBIE pe3yabTAThI:
® HPaBCTBEHHOE CO3HAHHUE U INOBEJCHHME Ha OCHOBE YCBOEHHUS OOIIEYESIOBEYECKHX LIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEACHUS B NOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CLIOCOOHOCTH
BECTH JAMAJIOr C APYTUMHM JIIOJIbMH, TOCTUTaTh B HEM B3aWMOIIOHMMAaHUs, HAXOJIUTh OOIINe
LEJIH U COTPYIHUYATh JUISl UX TOCTHXKEHUS;
® [PUHATHE TYMaHUCTHYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U J0OpOKEIaTeIbHOE
OTHOIIIEHHE K JPYTOMY UYEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;
® CrHIOCOOHOCTH K COINEPEXHMBAHUIO U (POPMUPOBAHKE TTO3UTUBHOTO OTHOIICHUS K JIIOJIIM, B TOM
qyclie K JIMIIAM C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMU 37I0pOBbS M HMHBaluAaM; OepekHOe,
OTBETCTBEHHOE Y KOMIIETEHTHOE OTHOIIEHUE K (PU3NUECKOMY U TICUXOJIOTMYECKOMY 3/I0POBBIO
JOPYTHX JIIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIb;
® MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH, 3HAUMMOCTH
HayKd, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BJaJI€HHE JOCTOBEPHOM
uHpopManrel 0 MepeloBbIX JOCTHKEHHUSIX M OTKPBITUSAX MHUPOBOW M OTEYECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTpOHCTBE MUpPaA U OOIIECTBA;



TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA IPOTSHKCHUH
BCEH JKU3HHU; CO3HATEJbHOE OTHOIICHHWE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
yCIeNHOM MpodecCuOHABHOMN 1 00IECTBEHHOW ACSITELHOCTH;

IKOJIOTHYECKask KyJIbTypa, OepekHOE OTHOIICHHUS K POJHOM 3eMJie, MPUPOIHBIM OOraTcTBaM
Poccun u Mupa; moHMMaHue BIUSHUS COIUAIBHO-DPKOHOMUYECKHX MPOIECCOB HA COCTOSIHHE
MPUPOJIHON M COLMAIBHOM Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOJHBIX PECYPCOB;
YMEHHS U HaBBIKM Pa3yMHOT'O MPUPOOIOIb30BAHMS, HETEPIIUMOE OTHOIICHUE K JICHCTBUSM,
MPUHOCAIINM Bpe]] SKOJIOTHUH; IPUOOPETEHUE OMBITA YKOJIOTO-HAPABICHHOW JIESTEIBHOCTH,
ACTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTH K 3CTETUYECKOMY 00YCTPOICTBY COOCTBEHHOI'O
ObITa.

OTBETCTBEHHOE OTHOUIECHUE K CO3/IaHMI0 CEMbU HA OCHOBE OCO3HAHHOT'O MPUHATHS LICHHOCTEH
CEeMEHHOM KU3HHU,

MOJIOKUTEIBHBIA 00pa3 ceMbH, POJIUTENbCTBA (OTLOBCTBA U MAaTEPUHCTBA), MHTEPUOPU3ALIUS
TPAAULIMOHHBIX CEMENHBIX LIECHHOCTEN.

MetanpeamerHblie pe3yabTaThl
MerarpeqMeTHbIE pe3yJbTaThl OCBOCHUS OCHOBHON 0Opa30BaTENIbHOW MPOrpamMMbl IpPEACTaBICHBI
TpeMmsl rpyIiaMu YHUBEPCAIbHBIX yueOHbIX aeicTBuil (YVY /).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA
BBINyCKHUK HAY4YUTCH:

CaMOCTOSITENILHO ONPEAENATh LENH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
OTPENIEINTh, UTO 1IeJIb IOCTUTHYTA;

OIICHMBATh BO3MOXKHBIC TOCTECACTBUS JTOCTHKEHHUSI TMOCTABJICHHON 1EIM B JIEITEIBHOCTH,
COOCTBEHHOM XKHU3HU U KU3HU OKPYKAIOIIMX JIF0JIeH, OCHOBBIBAsCh HA COOOPAKEHUSX ITUKH U
MOpaiu;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIBHOW JEATECIHLHOCTH U
KU3HEHHBIX CUTYaIUsX;

OLICHUBATh PECYPCHI, B TOM UUCIIE BpEMs U JPyrue HeMaTepHUaabHbIE PECYPChl, HEOOXOUMbIE
JUISL TOCTHYKEHUS TIOCTaBICHHOH 11NN,

BBIOMpATh MYTh JOCTH)KEHMS LeJH, IUJIaHUPOBaTh pEIICHHE IIOCTABJICHHBIX 3aj]ad,
ONTUMU3UPYS MaTEpPUAIbHBIC U HEMaTEepHAIbHBIC 3aTPATHI;

OpraHu30BbIBaTh A(DPEKTUBHBIA TOUCK PECYPCOB, HEOOXOAUMBIX JUISI  JTOCTHIKCHUS
MOCTaBJIEHHOM 111U,

COMOCTAaBIIATH MOJYUYEHHBIN PE3yJIbTAT JEATEIbHOCTH C MIOCTABIEHHOM 3apaHee 1ENbIO.

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS
BbINyCKHUK HAYYUTCS:

WCKaTh W HAXOAWTh OOOOIICHHBIC CIOCOOBI pelIeHUs 3a7ady, B TOM YHUCJE, OCYIIECTBISAThH
pa3BepHYTHII MHPOPMAIMOHHBIM TMOWCK M CTAaBUTh HA €ro OCHOBE HOBBIC (Y4eOHbBIE U
M03HABaTENbHbIE) 3a/1a4H;

KPUTUYECKH OIIEHUBATh U UHTEPIIPETUPOBATH MH(POPMAIIHIO C PA3HBIX MMO3UITUH, PACIIO3HABATH
1 (PUKCUPOBATH MMPOTUBOPEUUS B MH(POPMAITMOHHBIX UCTOYHUKAX;

WCIIONb30BaTh  PA3JIMYHBIE MOJEJIBHO-CXEMAaTUYECKUE CpPEICTBA JJIA  MPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHONIICHWH, a TakKe MPOTHBOPEYUH, BBHISIBIEHHBIX B
WH(OPMALIMOHHBIX HCTOUHUKAX;

HaxoJUTh U TPUBOAUTH KPUTUYECKHE apTyMEHThl B OTHOILIEHUM ACHCTBUU MU CY>KICHUU
JIPYroro; CIOKOWHO W pPa3yMHO OTHOCUTHCA K KPUTHUECKHUM 3aMEYaHUsIM B OTHOILIEHUU
COOCTBEHHOTO CYXKICHUS, pacCMaTpUBaTh UX KaK PECYypC COOCTBEHHOTO Pa3BHUTHS;

BBIXOJIUTh 3a pPaMKH Y4YeOHOTro TIpeAMeTa MU OCYIIECTBISATH IeJICHANPABICHHBIA ITOUCK
BO3MOXKHOCTEH JIJIs IIUPOKOTO MEePeHOca CPEACTB U CIIOCOOOB IEHCTBUS;

BBICTPanWBaTh WHANBHUAYAIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPHIO, YIUTHIBAS OTPAHUUYEHUS CO
CTOPOHBI JIPYTUX YUYACTHUKOB M PECYPCHBIC OTPAHUUCHUS;

MEHSTh M YIEPKUBATh Pa3HbIC MO3HUITMHU B TIO3HABATEIILHOMN JACATEIHHOCTH.



KoMMyHnKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA
BbINyCKHUK HAYYHUTCSH:

OCYILECTBIIATh JEJIOBYI0O KOMMYHHUKALMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTPH 00pa30BaTEIbHON OpraHU3alliM, TaK U 3a €€ MpeIesiaMiu), MOA0NpaTh NapTHEPOB IS
JIEJIOBOM KOMMYHHMKAIIMM UCXO/ U3 COOOPAKEHUI Pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHUH;

IIPU OCYILECTBJICHUH I'PYIIIOBOM pabOThI OBITh KaK PyKOBOAUTENIEM, TaK M WIEHOM KOMaH/IbI B
pa3HbIX poJsX (TeHepaTop uaeH, KpUTUK, UCIIOJHUTEND, BEICTYIAKOIINM, SKCIIEPT U T.1.);
KOOPJMHUPOBAaTh M BBHINOJHATH pabOTy B YCIOBUSX pEaJbHOTO, BHPTYAJIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

pa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJIIB30BAHUEM aJICKBATHBIX
(YCTHBIX M IMCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

pacrio3HaBaTh KOH(IMKTOTEHHBIE CUTYallud M MPEJOTBpaLIaTh KOHQIUKTHI 0 UX aKTHBHON
(a3pl, BBICTpaMBaTh JEJIOBYI0O M 00pa3oBaTeIbHYH0 KOMMYHHUKAIMIO, U30eras JTMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpenmeTHble pe3y/bTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl HA YIJIy0JIeHHOM
YPOBHE

PesynbraTel yriyONeHHOrO YpOBHS OpPHUEHTUPOBAHBI HA TMOJYYCHHE KOMIIETEHTHOCTEH Ui
nociuenyomei npodeccuoHanbHOM AesITeIbHOCTH KaK B paMKax JJaHHON MpeAMETHON 00J1acTH, TaK U
B CMEKHBIX € Heil 001acTsx. Jta rpynmna pe3yjabTaToB MPEINoIaracT:

OBJIQJICHUE KJIFOYEBBIMU MOHATHUSIMU M 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHasi 00JacTh, paclio3HaBaHWE COOTBETCTBYIOLIUX MM IPU3HAKOB U B3aHMMOCBS3EH,
CIOCOOHOCTH JEMOHCTPHUPOBATH PA3IUNIHBIE TTOIX0/IbI K U3YUCHHUIO SIBICHUN, XapaKTePHBIX JIJIs
M3y4aeMol MpeMEeTHON 00acTu;

YMEHHUE pellaTb, KaK HEKOTOPbIE NMPAKTUYECKUE, TaK U OCHOBHBIE TEOPETHUYECKUE 3a/]auu,
XapaKTepHbIE JJI UCIIOIH30BAHUS METO0B U MHCTPYMEHTApHs JaHHOM MTPeIMETHON 00J1acTH;
HaJgu4he TPEICTABICHUA O JAaHHOW NPEAMETHOW O00JIaCTM Kak IIeJIOCTHOM TEeopuu
(COBOKYITHOCTH TEOPHii), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEKHBIMHU 00JIACTSMU 3HAHUH.

BbinmycKHUK Ha yri1y0JIeHHOM YPOBHE HAYUMTCSH:

® OICHUBATH pPOJIb OMOJIOTHYECKHAX OTKpI)ITI/II\/'I U COBPEMCHHBIX I/ICCJ'IGI{OBaHI/Iﬁ B
Pa3BUTUM HAYKHU U B IPAKTUUYECKOMN AEATEIILHOCTH JIFOJEH;

® OIEHUBATh POJIH OMOJOTHH B POPMHUPOBAHMHU COBPEMEHHOMN HAyYHOU KapTUHBI MHUpA,
IMPOTrHO3UPOBATH NICPCIICKTHUBLI PA3BUTUA 6I/IOJ'IOFI/II/I;

¢ YyCTAaHAaBJIMBAaTb W XapaKTCPHU30BaTb CBA3b OCHOBOIIOJArarOmmnx OHMOJIOTHYECKUX
MOHATHH (KJIEeTKa, OPraHu3M, BUI, IKOcHcTeMa, Ouocdepa) ¢ OCHOBOIOIATAIOIIMMHU
MOHATHUAMU APYTUX €CTCCTBCHHBIX HAYK;

e 000CHOBBIBATH CHCTEMY B3IJIJIOB Ha JKMBYIO NPUPOJY M MECTO B HEW 4EIOBEKa,
MpUMEHsIsl OMOJIOTUYECKUE TEOPHH, YYEHHUs, 3aKOHBI, 3aKOHOMEPHOCTH, MOHHUMATh
I'paHUIbl UX TPUMCHUMOCTH,

® TPOBOJUTH Yy4E€OHO-HCCIIEIOBATEIBCKYIO NEATEIHOCTh IO OHOJOTHUU: BBIJBUTATh
TUIOTE3bl, IIAHUPOBaTh paboTy, OoTOMpaTh U MPeoOpa3OBBIBATH HEOOXOIUMYIO
nH(OpPMALIHIO, MPOBOJIUTH AKCIEPUMEHThI, HHTEPIPETUPOBATh PE3yJbTAThl, JI€1aTh
BBIBOJIBI HA OCHOBE IIOJIYYEHHBIX PE3YJIbTATOB;

® BBIIBISATE U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pAa3HBIX ypOBHEH
OopraHu3alyu XU3HU,

® YyCTaHaBJIMBATb CBA3b CTPOCHUA u CbYHKHI/Iﬁ OCHOBHBIX OMOJIOTHYECKHAX
MaKpOMOJIEKYJI, X POJb B IPOIeccax KIETOYHOTO MeTad0In3Ma;

e pemaTh 3aJlaud Ha OMNpenesieHue nocienoBarenbHocTH HykiaeotunoB JIHK n nPHK
(MPHK), antukogonoB TPHK, nmocinenoBarensHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelka,
MNPUMCEHAA 3HAHUA O PCAKIIHUAX MATPUIHOIO CMHTE3a, TCHCTUYCCKOM KOAC, IMPUHIHUIIC
KOMIUJIEMEHTAPHOCTH;

e JlenaTh BBIBOJBI 00 M3MEHEHMSX, KOTOpPbIE MPOM30MAYT B MpOIleccax MaTPHUHOTO
CHHTE3a B ClIy4ae U3MEHEHMS MOocaeq0BaTeIbHOCTH HYyKIeoTu10B JITHK;



e CpaBHUBaTh (Da3bl JeNEHUs KJIETKH; pellaTh 3aJjauyd Ha OINpENeIEHUE U CPaBHEHHE
KOJIMYEeCTBAa TeHeTH4eckoro Marepuana (xpomocom u JIHK) B kierkax
MHOTOKJIETOYHBIX OPTaHU3MOB B Pa3HbIX (pa3ax KIETOYHOTO IIMKIIA;

® BBIBIATH CYLIECTBEHHbBIE NPU3HAKH CTPOEHUS KJIETOK OPraHM3MOB pPa3HBIX LIAPCTB
KMBOM TMPUPOJBI, yCTAaHABJIMBAaTh B3aUMOCBS3b CTPOEHUS M (PyHKIMH yacteidl u
OpPraHOUJOB KIIETKU;

e 00OCHOBBIBaTh B3aMMOCBS3b IUIACTUYECKOTO M HHEPreTHUYECKOro OOMEHOB;
CpaBHUBATh IPOIECCH] MIIACTUYECKOIO U SHEPreTUYECKOI0 0OMEHOB, MPOUCXOSAIIUX
B KJIETKaX JKUBBIX OPraHU3MOB;

® ONpeleNsITh KOJIMYECTBO XPOMOCOM B KIJIETKAX PACTEHMH OCHOBHBIX OTJ/EJIOB Ha
pa3HbIX 3Tanax )KU3HEHHOI'O LIMKJIA;

® peuiaTh I'€HETHMUYECKUE 3aJjaud Ha JAUTMOpUIHOE CKpellMBaHUE, CLENJIEHHOE (B TOM
YlyCclie CLEIUIEHHOE C II0JI0OM) Hacle0OBaHUE, AaHAJU3HUPYIOIIEe CKpELIMBaHUE,
IPUMEHSS  3aKOHBl  HACJIEJACTBEHHOCTM M 3aKOHOMEPHOCTH  CLIEMJIEHHOTO
HaCJIEIOBaHMUS;

® pacKpplBaTh  NPUYMHBI  HACIEACTBEHHBIX  3a00JEeBaHUN,  apPTyMEHTUPOBATH
HE00XO0AUMOCTb Mep MpeAyIPexIeHHUs TaKuX 3a00JIeBaHUH;

® CpaBHUBAaTh pa3Hble CIIOCOOBI PA3MHOKEHUS OPraHU3MOB;

®  XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOI'€HE3a OPraHU3MOB;

®  BBISIBIISITH IPUYHMHBI M CYIIECTBEHHBIEC MPU3HAKH MOAM(DHUKAIIMOHHON ¥ MyTallMOHHOM
U3MEHYMBOCTH; OOOCHOBBIBaTh  pOJIb  U3MEHUYMBOCTU B  E€CTECTBEHHOM H
HCKYCCTBEHHOM OTOOpE;

e 00OCHOBBIBAaTh 3HAUCHUE PA3HBIX METO/OB CEJICKIIMU B CO3JIaHHUH COPTOB PACTCHHUH,
MOPO/JI )KUBOTHBIX M ITAMMOB MUKPOOPIaHU3MOB;

e 00OCHOBBIBaTh TNPUYMHBI H3MEHSAEMOCTH M MHOrooOpa3usi BUJOB, MPUMEHS

CUHTETUYECKYIO TEOPHIO 3BOIIOLUY;

XapaKTepU30BaTh MOIMYJISALUIO KaK €IMHUILY SBOJIOINH, BUJl KAK CUCTEMATHYECKYIO

KAaTEropHIO U KaK pe3yJbTaT 3BOIIOLUY;

YCTaHABJIMBATh CBA3b CTPYKTYPHI U CBOMCTB 3KOCUCTEMBIL;

COCTABJISATh CXEMbI IEPEHOCa BELIECTB M HHEPIUU B HKOCUCTEME (CETH IUTaHUs),

MIPOrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHSI (PAKTOPOB CPEJIbI;

® apPryMEHTHpPOBaTh COOCTBEHHYIO IIO3UIMI0 [0 OTHOLIEHHIO K 3KOJOTHYECKUM
npobjemMaM U MOBEICHUIO B IPUPOIHON CpeIe;

e 00OCHOBBIBaTh HEOOXOJUMOCTh YCTOMYMBOIO Pa3BUTHUS KaK YCIOBHS COXpPaHEHHS
oumocdepsr;

® OIEHUBATh NPAKTHMUECKOE M 3TUYECKOE 3HAUEHHE COBPEMEHHBIX HCCIIEIOBaHUI B
OMOJIOTUH, MEIULUHE, 3KOJOIMH, OMOTEXHOJIOTMH; OOOCHOBBIBATH COOCTBEHHYIO
OLIEHKY;

® BBIBIATH B TEKCTE OMOJOTMUECKOT0 CO/Iep KaHUs MPoOIeMy U apryMEHTHUPOBAHHO €€
OOBSICHSATE;

® [PEICTaBIATh OMOJOTMYECKYI0O HMH(OpMAIMIO B BUAE TEKCTa, TaOJMIIBI, CXEMBI,
rpaduka, TuarpaMMbl U JeiaTh BBIBOJbI HA OCHOBaHMM NPECTABICHHBIX JaHHBIX;
peoOpa3oBbIBaTh rpaduk, TaOIUIly, AUArpaMMy, CXEMy B TEKCT OMOJOTHYECKOTO
COJIEpKaHUS.

BeinmycKHUK Ha yri1y0JIeCHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

OpPraHM30BBIBATH W IPOBOAWTH HHIUBUAYAIBHYIO HCCIEI0BATENIBCKYIO JEATENBHOCTh IIO
Oouonorun (WM pa3pabaThiBaTh HWHIAUBUAYAIbHBIA IPOEKT): BBIABUIATh TUIIOTE3BI,
IUTAHUPOBATh PabOTy, OTOMPATh U PeoOPa30BhIBATh HEOOXOAUMYIO HH(POPMALIUIO, TPOBOIUTH
9KCIIEPUMEHTHI, WHTEPIPETHUPOBATh PE3yNbTaThl, JAeNaTh BBIBOABI HAa OCHOBE MOJIYYEHHBIX
pE3yJIbTaTOB, IPEACTABIATH NIPOAYKT CBOMX MUCCIIEOBAHUI;

MIPOTHO3UPOBATh MOCIEACTBUS COOCTBEHHBIX HMCCIEIOBAHUN C Y4ETOM 3THYECKHUX HOPM H
9KOJIOTMYECKUX TPEeOOBaHUI;



®  BBIJIEJATH CYIECTBEHHbIE 0COOCHHOCTH KU3HEHHBIX IUKJIOB IIPEICTABUTENEN PA3HBIX OT/IEI0B
pacTeHuil ¥ TUIOB )KUBOTHBIX; U300paXKaTh UKJIbI PA3BUTHUS B BUJIE CXEM;

® aAHANU3UPOBaTh M HCHOJb30BATh B PELIEHMHM YUYEOHBIX M MCCIEIOBATENbCKUX 3373y
MH(OPMAIIHIO O COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH, MEIUIIUHE U KOJIOTHH;

¢ AprymMCHTUPOBATH HCO6XOI[I/IMOCTB CHUHTC3a CCTCCTBCHHO-HAYYHOI'0O M COLITMOTYMAHUTAPHOI'O
3HaHUS B 310Xy MH(POPMALMOHHON LIMBUIIN3ALINY;

® MOJEIUPOBaTb H3MEHEHHE HKOCHCTEM II0J BIMSHHUEM pa3jM4yHbIX TIpynn (aKTopoB
OKpYKarollIeu Cpeibl;

¢ BbBIABJIATH B MPOLIECCE I/ICCHCILOBaTeJILCKOfI ACATCIIBHOCTH IOCICACTBUSA AHTPOIIOICHHOI'O
BO3JCHCTBUS HAa OSKOCHCTEMBl CBOETO0 PErMoHa, Npellaratb CHOCOOBbl  CHMXKEHUS
AHTPOIIOTEHHOTI'0 BO3JCHCTBUS Ha SKOCUCTEMBI;

® HCIIOJIB30BaTh HpHOGpCTeHHBIC KOMIICTCHIINU B HpaKTH‘ICCKOﬁ ACATCIIbHOCTH 1 HOBCCHHGBHOﬁ
KHU3HU AJIs1 IPUOOPETEHUs OMbITa AEATENbHOCTH, MPEAIIECTBYIONEH NpodecCuoHanbHOM, B
OCHOBE KOTOPOH JICXKHUT OUOJIOTHS KaK yueOHBIN PeaMET.

3.Conep:xkanue yueOHOro npeamera
BBengenue
[Ipenmer uccnenoanus 6uosoruu. buonornyeckoe no3HaHue, ero 3akoHomepHoctu. Habnonenue u
HKCHEPUMEHT — METO/bI SMIIMPUUECKOT0 crioco0a o3HaHus. 3HaueHUe (GaKTOB JUIsl Pa3BUTUS HAYKH.
Teoperuueckuii cnoco6 no3Hanusa. Monenuponanue. Pa3Butie HaydHbIX W€ 10 TUIIOTE3 U TEOPHIA.
CucteMmHbIf moaxoj B OuonoruyeckoM mo3HaHWU. OCHOBHBIE CBOWCTBA JKMBBIX CUCTEM:
JTUCKPETHOCTh, COIOJYUHEHHE, YHOPSAAOYEHHOCTh, OTKPHITOCTh IS BELIECTB W SHEPrUU. YPOBHU
OpraHU3alMK )KUBOU NPUPOBI.
JleMoHcTpanusi: TaOIUIBI U CXEMBI, OTPAXKAIOIIHE PAa3HOOOPa3HMe YKUBBIX CHCTEM U JKOCHUCTEM,
repOapHble MaTepUalibl; KOJUICKIUH, WITIOCTPUPYIOINE U3MEHYMBOCTh, HACIEICTBEHHOCTb, OOPBHOY
3a CyILIECTBOBAHUE, PE3YJIbTAThl HCKYCCTBEHHOTO O0TOOpA.
OgnazeHne NpuHIMIIAMY U IPAaBUJIaMH OTHOLIEHMS K )KMBOW IIPUPOJIE, OCHOBAMH BEIECHHUS 3[0POBOTO
o0pasa ’KH3HH U 3T0pPOBhECOCPEraroIIMMH TEXHOIOTUSIMHU.

I. BuoJsiornyeckue cucTeMbl: KJI€TKAa H OPraHU3M

I.1. Xumus kiaerkn

buoxumusa. BaxHeime XuMHYECKHE 3JIEMEHTHI KieTku. Heopranwdeckue BeniectBa. Bopa,
OCOOCHHOCTH CTPOEHMSI MOJIEKYJIbl, (DYHKIMU B XKUBBIX opraHusmMax. OpraHudeckue COeAUHEHMS.
VYrneBos! (MOHO-, M- ¥ OJUCAXapUabl), UX QYHKUUH. JIunuabl (KUPBI U AKUPOTIOA0OHbIE BELIECTBA),
ux Qynkuuu. benku. CtpoeHne Mosiekybl Oenka; nepBuYHasi, BTOpUUHasi, TPETUYHAs, YETBEPTUUHAS
cTpyKTypbl. JleHaTypauus. buonoruueckue ¢yHkuuu OenkoB. Mcropuueckne MOMEHTBI OTKPBITHS
¢depmentatuBHOll ¢QyHkiuu OenkoB. HykneumHosble kucnotel. Ctpykrypa monekynsl JHK, ee
uHpopmanronHas Gynkuus. OTkpbiTue koMmiuieMeHTapHoro crpoenust JIHK (. Yorcon, @. Kpuk).
Perumukarmuss IHK — peakinus marpuuynoro cunte3a. Ocobennoctu crpoenuss PHK, tumst PHK;
¢yukuun PHK B knerke. Anenosuntpudocpar (ATP) — yHUBEpcalbHBIH OHOIOTHMUYECKHI
akkyMyJsiatop sHepruu. Ctpoenne Mosiekyiabl AT®. Makpoapruueckas cBsi3b.

JleMoHCTpanusi: yCTPOUCTBO CBETOBOTO MUKPOCKOIIA, TAOIHIIbI, CXEMBbI, MOJIEIH, WITIOCTPUPYIOIINE
CTpPOEHHE MOHOMEPOB U OMOIIOINMEPOB.

Jlabopamopuvie pabomoi:

1. Ponb (hepMEHTOB B OMOXUMHUYECKUX PEAKITHSIX.

2. Beinenenue JIHK u3 kneTok pacteHuil.

|.2. HexJieTouHble GOPMBI KH3HH.

@®opmbl  xu3HU. Heknerounsle ¢opmbl xku3HU. I[lpuonsl, Bupouabl. OCOOEHHOCTH CTPOEHUS,
KU3ZHENEATECIIBHOCTH U Pa3MHOKEHMS BHUPYCOB, UX IpoucxoxnaeHue. Brian [I.1. MBaHoBCcKkOro B
BHUPYCOJIOTHIO, €€ NMEPCIEKTUBBI pa3BUTHs U 3HaueHHe. CTpoeHre 1 KU3HEHHBIN LUKI OakTepuodara
T-4. BupycHble 3a0oneBaHusi, HMX JiedeHue u npopuiakTuka. CHHAPOM MPHOOPETEHHOTO
nmmyHogepunuta — CIIN/. Ctpoenue u xusznennslit uukn BUY. IIpodunakruka CIINda. Pons
UHTEP(HEPOHOB, 30pPOBOr0 00pa3a KHU3HH I MOIePKaHUS UMMYHUTETA.

JleMoHCTpanusi: TaOJIULIbI, CXEMbI, MOJIEH, WITIOCTPUPYIOIINE CTPOSHUE BUPYCOB, UX PAa3MHOKEHHE.



Obobwenue 3nanuii:
1. Heknetounbie popMbI )KM3HU — BUPYCHI, IPUOHBI, BUPOUIBI (CEMUHAP).

1.3. Knerka— nesiocTHasi cMCTeMa B3aHMOCBSI3AHHBIX OPraHOUI0B

OcHOBHBIE 3Tanbl HAKOIUIEHUS 3HAHUU O KieTke. KierouHas Teopus Kak HCTOPUYECKH IIEPBOE
Teoperudeckoe 00001eHue ononoruu. [lonoxxenus Teopuu, ee CONUOKYIbTYPHBIE HCTOKH. 3HAUEHUE
pabor P. Bupxopa, K. bapa mist pazButus kierouHoil Tteopuu. COBpEMEHHBIH dTalm B HUCTOPUU
pa3BUTHUS KIETOYHOU TeOpUU. MeToAbl HIUTOJIOTUYECKUX UCCIEA0OBAHUI. 3HAUEHHUE KJIETOUHON TEOPHUH
s pa3BuTH Ouonoruu. CTpoeHHe KIETKU HpokapuoT. OO mIaH CTPOSHHS KIETKU DYKApHOT.
[ToBepxHOCTHBIE CTPYKTYpPHI (KJIETOYHAS CTEHKA, IIIMKOKAIMKC), cTpoeHue U ¢pyHkiuu. Kierounsie
MeMOpaHbl: UX CTpoeHHE M (yHKIMU. B3amMocBsi3b MeMOpaH, pojib B 0OECIIEYEHUHN IIETOCTHOCTH
kieTku. [loctynienue BemecTB B KJIETKY: TACCUBHBIA M aKTUBHBIA TPAaHCHIOPT. SO, €ro CTpOEeHUE u
¢ysnkuun. KOMIOHEHTHI sizipa: sIIPBIINIKO, XPOMAaTHH M XPOMOCOMBI. BakyounsipHas cucreMa KIeTKH
(aHIOMIIa3MaTHYECKas! CeTh, ammapar ['onbIKu, JTU30COMBI, Bakyosn). HemeMOpaHHbIE OpraHOM/IbI
KIJIETKH — pubocoMbl. ONOPHO-/IBUTATENIbHASL CUCTEMA KIETKH: MUKPO(UIaMEHTBI, MUKPOTPYOOUKH,
KJIETOYHBIA LEeHTp. OpraHoupl NEepeABUKEHUSA: PECHUYKU U KIYTUKHU. [macTuapl 1 MUTOXOHIpUH,
cTpoeHue U (PyHKIMH, IPOUCXOKICHHE, YePThI CXOJCTBA C KJIIETKOH MPOKAPHOT.

JleMoHcTpanusi: TaOMUIBL, CXEMbl, MOJIENH, WUIIOCTPUPYIOIIUE CTPOCHHE PACTUTEIBHBIX U
KUBOTHBIX KJIETOK U OPraHOMJIOB.

Jlabopamopusie pabomol.

3. HaGmroieHue KJIETOK PacTEHHUH 1 )KUBOTHBIX IO MUKPOCKOIIOM.

4. CpaBHEHUE CTPOCHHUS KIETOK IPOKAPUOT U 3YKAPUOT.

5. JIBM>KeHHE HUTOIIa3Mbl. SIBJIEHUS IUIa3MOJIM3a U EIUIa3MOJIN3a B PACTUTENbHbBIX KIIETKAX.

|.4.2Ku3HeHHBbIH UK/ KIeTKH

Kuznennsrii nukn kierku. Mutepdasza, ee 3naueHue. bunapHoe neneHue Mpokapuor. AMHUTO3.
Muto3. ®a3el Muto3a: npodasa, meradasza, anadasza, Tenodaza. BHOTOTHUIECKHIT CMBICT MHUTO3a.
Penyknmonnoe nenenne — meiio3 u ero ¢asel. UHTepdaza. Meito3 1. Ocobennoctu npodassr L.
Konsroramus u kpoccuaroep. Meradasa I, anadasa I, Tenodasa I. Meiios 11, ero ¢a3er. Koneunsrii
pe3ynbTar Melo3a, ero OMOJIOrHYecKoe 3HaueHue. Perymsmus kieToyHoro nukia. ['nbenb KiIeTku:
arorTo3, HeKpo3.

Jlabopamopusvie pabomul:

6. MUTO3 B KJIETKaX KOpPEIIKa JTyKa.

Obobwenue sHanuil:

1. JleneHue KIJIETOK Kak OCHOBa pa3HOOOpa3usi CHOCOOOB pPa3MHOMXEHHUS JKUBBIX OpPraHM3MOB
(cemuHap).

I.5. Kinerka — otkpbiTasi cucreMa. O0MeH BelllecTB M NpeBpallieHHe JHEPTruH

OOMeH BelecTB — OCHOBA JKM3HEAEATEIbHOCTH KIeTKU. [lnactuyeckuil u s3HepreTnyeckuii oOMeH.
OOMeH BelecTB Kak LEJI0CTHBIN npolecc. B3anMocBsA3b MIACTUYECKOTO U SHEPreTUYECKOr0 0OMeHa
— OCHOBA CYIIIECTBOBAHMSI KJIIETKH KaK 1IEJIOCTHOM U OTKPBITON cUCTeMbI. brojornueckoe okucienme
OpPraHUYecKUX BemlecTB. AHa’poOHoe okucieHue. bpoxenue. [IpakTHueckoe HCIONB30BaHHE
OpoXKeHUs B PEBHEHIIINX HAMIPABJICHHUIX OMOTEXHOJIOTUH (BUHOICIINH, XJ1€00TIeYeHUH, TPOU3BOJICTBE
MOJIOYHOKHCIBIX MPOJIYKTOB). [ HKoan3. A3poOHoe OKHCIIeHHE. DHEPreTHUeCKUi BBIXOJ MOJIHOTO
a’pOOHOTO OKUCIIEHUS TIIOKO3bI. ABTOTpO(EI U reTepoTpodbl. OCOOEHHOCTH TIACTUYECKOTO OOMEeHa
y aBTOTpodoB. XEMOCHHTE3, €ro IUIaHETapHas POJIb B CO3/aHUHM HEBOCHOJIHHMMBIX IMPHUPOTHBIX
pecypcoB — 3aliekel TMOJIE3HBIX HCKOMAaeMbIX (Kese3a, cepbl, mapranma u ap.). Bxmam C.H.
BuHOrpanackoro B u3yuyeHUE XEMOCHHTE3A.

®orocunres. Ucropus nzyuenus ¢porocuntesa. Bxinang K.A. Tumupszesa B uzyuenue GoTocHHTE3A.
CaeroBas u TeMHOBas (a3bl poTocuHTe3a. [InaneTapHas IEeHHOCTh (POTOCHHTE3A, €TI0 MPAKTHYECKOE
3HaYeHHUE B CO3/aHUU He(TH, Ta3a, KAMEHHOTro U Oyporo yriel. Biusuue ¢pakTopoB BHEITHEH cpebl
Ha (OTOCUHTE3.

buocuntes OenkoB. ['eHeTMYeckuid KOA, €ro CBOWCTBA: TPUIUIETHOCTh, OJHO3HAYHOCTb,
BBIPOXKJIEHHOCTb, HENEPEKPBIBAEMOCTh, YHUBEPCAIBHOCTh. Pa3BuTHE NpPENCTaBIEHUNH O CTPYKType
reda. Bxnan oredectBeHHbix ydenbix (H.K. Konbsros, H.B. Tumodees-PecoBckuii) B BbiicHEHUE
MOJIEKYJISIPHOIM Mpuposl reHa. MosekyispHas Teopus reHa, ee 3HaueHue. ['eHom. OcoOeHHOCTH



OpraHu3ali TeHOMa IPOKApUOT M AYKApHOT. Perymanus akTMBHOCTH TeHOB. 3HaueHue pabot .
Kako0a, JK. Mono, A. JIbBoBa. Dtamnbl 6uocuHTe3a Oenka. Tpanckpumnmus - oopasoBanue u-PHK na
matpune JIHK. O6partnas tpanckpuniums y PHK-conepxxamux BupycoB. Tpancnsus. LlentpanbHas
J0TMa MOJICKYJISIPHOW OMOJIOTHH.
JlemoHcTpanust  TaOnWI, CXEeM, WUIIOCTPUPYIOIIUX  DHEPreTHUECKUl  OOMEH,  OIBITOB,
JIEMOHCTPHPYIOIIUX PE3YIbTaThl (POTOCHHTE3A.
Obobuwenue 3nanuii:
1. DHepreTrka KIETKH: 3Ha4YeHHE (POTOCHHTE3a U JBIXaHUsI B OOMEHHBIX MpoIeccax (CEMHHAP).
2. Bxian K.A. TumupsizeBa, [1. Mutuena, C.H. Bunorpaackoro B pa3BuTue rpeacTaBieHuii 00 oOMeHe
BelecTB (KOH(EepeHIHs).
3. OcobenHocT 0OMEHA BEIIECTB MPOKAPUOT, UX POJIb B IKOCUCTEMAX, KPYTOBOPOTE a30Ta.
Ipakxmuyeckue pabomol:

1. Pemienue 3a1a4 Ha 3HEpreTHUECKU 0OMeH B (HOTOCHHTES.

2. Penrenue 3amau mo MoJyieKyIsipHO# OMOJIOTHY.

1.6. Opranusm — neJ0CTHasi cCaMOPeryJIUpyIoIasicsi cucTeMa
OI[HOKJICTO‘IHBIG W MHOT'OKJICTOYHBIC OPraHU3MBI. OI[HOKJIGTO‘-IHLIC JKUBOTHBIC, paCTCHUA U FpI/I6LI.
3HaueHue OJHOKJIETOYHBIX OpraHnu3mMoB. KojoHuaibHbIE MPOKAPUOTUYECKUE U SYyKAPHUOTHUYECKHE
OpraHHu3MBlI. MHOTOKIETOUHBIC OpTraHHU3MBlI. CHGHI/IaJII/I3aIII/I$I kieTok. OCHOBHBIE THIIBI TKaHEH
KUBOTHBIX M pacTeHHil. BereraTuBHbIE U TeHEpaTUBHBIE OpraHbl pacTeHuil. OU3NOIOTHYECKHE U
(GYyHKIMOHATBHBIE CUCTEMBI OpraHoB. ['omeocras u aganrtamnus. Koopannanus u peryssinus QyHKIHd
OpPraHU3MOB Pa3HBIX LAPCTB.
Ipaxmuueckue pabomul:

3. N3yyenne TkaHelh MHOTOKJIETOYHBIX )KUBOTHBIX U PACTEHU.

1.7. Pa3amHoOXkeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

CriocoObl  pa3MHOXEHHS OpraHu3MoB. becromoe pa3sMHOXXeHHE H  ero  (GopMmbl  (IeseHue
OJTHOKJIETOYHBIX OPTaHU3MOB, BETETaTUBHOE pa3MHOkKeHHe). L[eHHOCTh 1 mpenMyiiecTBa 6ecroaoro
pazMHoOxeHusd. [lonoBoe pa3MHOKEHUE, €ro 3HaYeHHUE JJIs SBONIOIMH. Pa3BUTHE MOJIOBBIX KJIETOK
(rametorene3). Cragum cnepmarorene3a. OcoOeHHOCTH cTpoeHus crepmaTto3ouaoB. Craguu
oBoreHe3a. OCOOCHHOCTH CTPOCHHS SIMIEKIETOK. OIUIOOTBOPEHUE, €r0 OMOIOTHYECKOEe 3HAUYCHHE.
JIBOifHOE OIIOIOTBOPEHHE Y TMOKPBHITOCEMEHHBIX pacTeHuid. 3HaueHue pador C.I'. Hapamuna.
[IpocTeie U cn0XKHBIE KU3HEHHBIE TUKIIbL. YepeToBaHUE MOKOJICHUN B JKU3HCHHOM LIMKJIE PACTCHUM.
Cnopodurt u rameroput. ['amerodutHas u ciopoduTHAS TMHUU IBOTIOIMH. Penykius rametodura y
rOJIOCEMEHHBIX U MOKPHITOCEMEHHBIX pacTeHui. [lapreHorenes, moausMOpuoHHsL.

Ontorene3d. OcoOEHHOCTH WHIWUBUIYATbHOTO PA3BUTHUSI JKUBOTHBIX. OMOpPHUOHAIBHBIA |
MOCTAMOPUOHATLHBIHN

MePHOBI Pa3BUTHSI KHUBOTHBIX. [IpsiMoe U HempsiMoe pazBUTHE. 3aKOHOMEepHOCTU auddepeHuanmm
KJIETOK Ha paHHUX CTagusX OHTOreHe3a. OKCIEpUMEHTAJIbHbIE JI0Ka3aTeIbCTBA OOPATUMOCTH
T pepeHIIMPOBAHHOTO COCTOSIHUS KIETOK.

JeMoHcTpanusi: TaOIUIbl, CXEMbl, WITIOCTPUPYIOIINE 3TANbl MUTO3a, MEH03a, CTaJUU OHTOTEHE3a,
croco0bl  Oecroysoro M MOJOBOIO  Pa3MHOMKEHHs, 4YepeloBaHHs IOKOJEHHWH, JBOHHOTO
OILJIOIOTBOPEHHUSI.

Jlabopamopuvie pabomul:

7.CTpoeHue MOJOBBIX KJIETOK.

[1.p.4 N3yuenne MHOro0Opa3us KU3HEHHBIX ITUKJIOB PACTEHUN U )KUBOTHBIX.

Oboowenue:

1. KnonupoBaHue TMMO3BOHOYHBIX JKMBOTHBIX KaK OJHO U3 HaIlpaBJICHUU
O6noTexHonoruu. [lepcrneKkTUBbl U COLMATBHO-3TUYECKHE MPOOJIEeMbl Pa3BUTHS TEXHOJIOTHU
KJIOHUPOBAHUS >KUBOTHBIX U 4YeloBeKa. OTBETCTBEHHOCTh YYEHBIX 3a IOCJIEACTBUS CBOMX
Hccaea0BaHuM (CeMuHap)

II. OcHOBHBIE 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYUBOCTH
I1.1. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH



I'eneTnka — Hayka O 3aKOHOMEPHOCTSX HACIICJCTBEHHOCTH M M3MEHUYUBOCTH. OCHOBHBIC MOHSTHS
reHeTuku. ['eHermueckas cumBonMka. I. MeHzaenp — OCHOBOINOJOXHHUK T'€HETHUKH, €ro
npenmecTBeHHUKH. Cyp6a

Kiaccuueckor pabotel I MeHmenss W TEepeoTKphITHE €ro 3aKoHOB. [IpwHIMI AMCKpPETHOM
HACJICJICTBEHHOCTH, €r0 3HAYeHHWE /IS YCICUIHOTO pPa3BUTHS TEHETUKH. MOHOTHOpHIHOE
ckpemuBanue. ['ubpuaonornyeckuii MeToq. 3aKoH €AMHOOOpa3usi TMOPUIOB MEPBOrO MOKOJICHHUS
(mepBbIil 3ak0H Mennenst). 3akoH paciuervieHus: (BTopoit 3akoH Menpens). OObsicHEHHE 3aKOHOB
Menzaenss ¢ TO3UIMA TUMNOTE3bl YHCTOTHI TramMeT. AHAIM3UPYIOIIEe CKpelluBaHue. 3aKoH
HE3aBHCHMOTO KOMOWHUPOBaHWs TPU3HAKOB (TpeTWid 3akoH MeHens), €ro 3HaueHue Jyis
000CHOBaHHS KOMOMHATUBHON U3MEHYMBOCTU. OTKIOHEHUs OT 3aKk0oHOB Menaens. [IpomexxyTounblit
xapakrtep HacienoBanusa. CreruieHHoe HacienoBaHue. 3akoH T. Moprana, Bkjaj €ro IIKOJIBI B
000CHOBaHHE XPOMOCOMHON TEOpUM HAacleACTBEHHOCTU. HapyieHue cuHeruieHus TeHOB, €ro
nocyiencTBus. ['eHeThuueckrue KapThl XPOMOCOM. XPOMOCOMHAs TEOpPHUS HACIEACTBEHHOCTH —
BbIIatoIIeecss 00001eHne Ouosoruu mnepBoil 4eTBepTd XX B., KpaTkas HMCTOPUS, OCHOBHBIC
MOJIOKEHUSI. XPOMOCOMHOE ompesiesieHue moia. Hacinenosanue, cuerieHHoe ¢ mojioM. OcoOeHHOCTH
mposiBieHUsT X-XpPOMOCOMBI y CaMOK MJICKONUTAIOMIMX, WHAKTUBALUA OJIHOM X-XpOMOCOMBI.
[InerioTponnHoe neicTBUE T'eHOB. B3auMOAEHCTBHME HEAUICNIBHBIX TI'€HOB: KOMIUIEMEHTAapHOCTb,
snucTa3, nonuMmepus. LlutormasmaTuueckas HacleACTBEHHOCTh. KpaTkas wucTOpus pa3BUTHS
MOJICKYJISIPHON TeHeTHKHU. [ eHHasi WHKCHEePHS,ICPCIIEKTUBBl Pa3BUTHs B HANIPABICHUU TTOTYYCHHSI
MaTepuajoB M  JIEKQpCTB HOBOTO TmokojeHus. CoIManbHO-3TUYECKUE NPOOJIEMbl CO3/IaHUs
TPaHCTEHHBIX OPraHU3MOB. [ eHeTHYECKU MOTUDUITUPOBAHHBIC TPOTYKTHI.

JeMoHcTpanusi: repbapHble MaTepuaibl MO pe3yjbTaTaM CKpEIIMBAaHUS PACTEHUH Ha ydeOHO-
OIIBITHOM Yy4YacTKe, TaOJHUIbI, CXEMbI, WJUTFOCTPUPYIOIINE 3aKOHBI HACIEIACTBCHHOCTH, MEPEKPECT
XpPOMOCOM.

Obobuenue 3nanuil.

1. Beiparomuyecs: oTe4ecTBEHHbIE TeHETUKU (KOH(pepeHIus).

2. IlepcieKTUBBI Pa3BHTHS, COMHMAIBLHO-ITHYCCKUE MPOOIEMBI MOJICKYJISIPHOH TEHETUKH W TCHHOMN
WUHXEHEePUU (IUCKYCCHS).

Ipakmuyeckasn paboma:

5Cocmasnenue cxem ckpewu8aHus.

6. Pewenue 3a0au no cenemuxe.

11.2. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYMBOCTH
Tunsl HaclIeICTBEHHOW M3MEHYMBOCTH: KOMOMHATHBHAS W MYyTallMOHHas. VICTOpUS U MONOXKEHUS
MyTanuoHHoU Teopun 1. e ®@pusa. Tunel MyTanuii: FeHOMHBIE, XPOMOCOMHBIE, TeHHbIE. MeXaHu3m
BO3HUKHOBEHHUS TeHHBIX MyTanuid. [Ipsmbie u oOpatHble TeHHble MyTanuu. ComMaTHYecKue Hu
reHepaTUBHbIE MyTaluu. VICKycCTBEHHOE ImoiaydeHHe MyTanui. Pusndeckue, XUMHUYECKHE U
Ouosiornyeckue MyTareHsl. Pojib OTE€UECTBEHHBIX YUEHBIX B U3YYEHUU HCKYCCTBEHHOI'O MyTareHesa.
3aKOH TOMOJIOTMYECKMX pAIOB B HaciencTBeHHoW u3meHurnBocTH H.M. BaBunoBa (mnum Teopus
n3MeH4nBoCTH). [IpenckazaresnbHble BO3MOXHOCTH 3aKOHA M €r0 3HAU€HUE [T Pa3BUTHS EHETUKU U
cenekiuu. H.M. BaBwioB — BbIIAIOIIMKACS OTEYECTBEHHBIM TIE€HETHK M  CEJICKIHOHED.
MoudukanoHHas U3MEHUUBOCTS, ee 3HaueHne. Hopma peakuuu. [lonynsuuoHHas reHeTrka. 3akoH
Xapnu-Baiin6epra.
JleMOHCTpanusi: DPAcTEHUs, WUIIOCTPUPYIOLIUE BIIMSHHUE YCIOBUM Cpedpl HAa H3MEHYHUBOCTH
OpPraHU3MOB, TaOJUIIbl, CXEMBI, OSACHSAIOIINE 3aKOHOMEPHOCTH MYTAllMOHHON M MOAU(DUKAITMOHHOM
U3MEHYUBOCTH.
Jlabopamopusie pabomol.
9.CraTucTH4ecKre 3aKOHOMEPHOCTH MOAM(PUKAIIMOHHON N3MEHYUBOCTH.
Ipakxmuueckue pabomul.

4. Pewenue 3a0au na 3axon Xapou-Baiinbepeaa.

11.3 I'eneTnka yesoBexa

MeTo1b1 U3yUYeHHs HACTIEACTBEHHOCTH YeJIOBEKa: TeHealornyecKui, OJIM3HEOBbIN, OMOXUMHUYECKUE,
MHUKPOOHOJIOTHYECKHE, ITUTOI€HETHUECKUE METOJIbl. XPOMOCOMHBIE 0OJIe3HHU, UX MPUUUHBL. ['eHHas
Tepanusi. LleHHOCTh TE€HETHMYECKHX 3HAaHUU: pe3yc-(pakTop, OIU3KOPOJACTBEHHBIE OpakM M HX



IIOCJICACTBHA, HpO(l)I/IJIaKTI/IKa HAaCJICACTBCHHBIX 60HC3H€I\/’I, MCIUKO-TCHCTUYCCKOC KOHCYJIbTUPOBAHUC.
[IpoekTt «I'eHOM uenoBeKay, €ro 3HaYEHHUe.
I'eneTnyeckass HEOJAHOPOIHOCTh YEIOBEYECTBA — OCHOBA €r0 OHMOJIOTHMYECKOTO W COIHAIIBHOTO
nporpecca. ['eHeTdeckre OCHOBBI MMMYHHTeTa. MHIMBHAyalbHOE pa3BUTHE U IMpolieMa paka.
buonornveckne OCOOCHHOCTH 3JI0KaYECTBEHHOW OIMyXoyid. TeopHsi 3JI0KaueCTBEHHOTO pOCTa.
HacnenctBeHHOCTD U pak. DKOJIOTUYECKUE YCIOBHSI PA3BUTHIX CTPAH U OHKO3a00JIeBAHHUS.
JdeMoHcTpanusa: TaONHIbl, WUIIOCTPUPYIOIINE METOAbl U3YUYEHUs HACJIEICTBEHHOCTH YEJIOBEKA,
XpOMOCOMHBIE OOJIE3HHU.
IIpaxmuueckue pabomul.

5. CocraBiieHre poJ0CIOBHbIX.

11.4. 'eneTnka U cejeKnus
Heonmutnueckas pepomronus. ickyccTBeHHBIN 0TOOp 1 ero popmbl. Yuenue H.1. BaBuosa o ieHTpax
MIPOUCXOXKACHUS KYJIbTYPHBIX pacTeHHl. PailoHbl 0J1OMalTHUBaHUS )KUBOTHBIX. 3a/1a4M COBPEMEHHOM
cenekiuu. Cenexiys pactenuil, ee meronsl. KomOunarusHas cenexuusi. OtaaneHHas ruOpuIu3aiys.
[Ipeononenune OGecruioaus y MexBUAOBBIX TuOpunoB. [lomumnounus. SIBieHue rereposuca, €ro
LIEHHOCTB JUIs ceneKuuu. MickyccTBeHHbI MyTareHes. JocTuxkenus
ceJeKIMu pacTeHuil. Bpimaronimecs otedecTBeHHbIe cenekunonepbl: B.H. MamontoBa, W.B.
Mnuuypus, B.C. [lycroBoiit, A.Il. lllexypaun. OcoO0eHHOCTH CENEKIUU KUBOTHBIX. VICKYyCCTBEHHBIM
Y €CTECTBEHHBIN OTOOP B CEJIEKIIUHU KUBOTHBIX. AHATIN3 POJIOCIIOBHBIX TP MOI00PE IPOU3BOIUTENCH.
Tyl cCKpemrBaHus B )XHBOTHOBOICTBE. OTIaCHHAS THOPUAM3AIIIS U TE€TEPO3UC Y )KUBOTHBIX. PoItb
CEJIEKIIMH B COXPAaHEHUH BUI0BOTO pazHo0Opasus. CeneKius MUKPOOPTaHU3MOB: OCHOBHBIE METO/IbI
Y MepPCIIeKTUBBI. MUKpOOHOI0OTHnYECKast TEXHOJIOTHUS, €€ JIOCTUKEHUS B TOJIyYEHUU KOPMOBBIX OEIIKOB,
(hepMeHTOB, TOPMOHOB, MepepadOTKE MPOMBIIIIEHHBIX U OBITOBBIX OTXO0JI0B, SKOJIOTHYECKHA YUCTOTO
OuoTOIUIMBA.
JeMoncTpanusi: Tabnuiel, Qororpaguu MOPOJ, COPTOB, MOJUIJIOUTHBIX, MYTAaHTHBIX GoOpM,
MEXBUIOBBIX THOPHUIOB.
IKekypeuu:

1. BriBenenre HOBBIX COPTOB KYJBTYPHBIX PACTCHHH M TOPOJ KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAHIINIO, CEJIbCKOXO3SHCTBEHHYIO BBICTABKY, INIEMEHHYIO (pepmy).
Obobuenue 3nanuii:

1. Brigaromuecs oTeuecTBEHHBIE TEHETUKH U CENEKIIMOHEPHI (KOH(PEpeHIIHs).

4. TemaTH4ecKkoe NJIAHUPOBAHUE
TemaTnueckoe IUIAHUPOBAHUE COCTABJIEHO € Yy4YeTOM padouyeil NMporpaMMbl BOCHHMTAHMA
(monyab «IlIkoABbHBIN YPOK»).
Peanu3zanus BocnuTareabHOro NOTEHIMANA YpOKa Mpernoaraer:
. YCTAHOBJICHHE JIOBEpUTEIbHBIX OTHOUIEHHH MEXIy YYMTEJIeM M €ero Yy4YeHUKaMH,
CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCIPHUSATHIO Yy4YalIUMHUCS TpeOoBaHMII U Mpocb0 yduTens,
NPUBJICYCHUIO MX BHUMaHUSA K o0OcykaaeMoll Ha ypoke HH(pOpMalMK, AaKTHBH3alUU UX
MMO03HABATSIbHOU ACATSIBHOCTH,
. noOy>X/ICHHE IIKOJIbHUKOB COOMIONaTh HAa ypOKe OOIICPUHATBIE HOPMBI ITOBEIEHUS, TIPaBUIIa
oOHIeHHs] €O CTapIUMU (YYUTENsIMH) U CBEPCTHUKAMHU (ILIKOJbHUKAMH), MPUHLMUIIBI y4eOHOM
JMCLUIUIMHBI U CAMOOPTaHU3alHH;
. [PUBJICUCHNE BHUMAHUS ILIKOJBHUKOB K IIEHHOCTHOMY AacHEeKTy M3Y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alys Ux paboThl C MOJy4yaeMOl Ha ypoKe COIMaJbHO 3HAYMMOHN MHpopMaren —
WHULMUPOBAHUE €€ OOCYX/JEHHS, BBICKA3bIBAHUS YyYaIlIMMHCS CBOEr0 MHEHHUS 10 €€ IOBOAY,
BBIPAOOTKH CBOETO K HEll OTHOIIECHUS;
. UCIIOJIb30BaHNE BOCHHUTATEIbHBIX BO3MOXKHOCTEH cojepKaHMs yuyeOHOro IpenMera uepes
JEMOHCTpAIMIO JETAM IPHUMEPOB OTBETCTBEHHOIO, TPAXJAHCKOTO TIOBEACHUS, NPOSBICHUS
YEJIOBEKOTIOOMS U TOOPOCEPCYHOCTH, Yepe3 OO0 COOTBETCTBYIOMIMX TEKCTOB JJIS YTCHHSI, 3a]1a4
JUIS pellieHus1, IPOoOIeMHBIX CUTYalu i 00CyKIEHHS B KJ1acce;
. IPUMEHEHHE Ha ypOKEe MHTEPAKTHBHBIX ()OpM palbOThl yuaIIMXCs: MHTEJUIEKTYaIbHBIX HID,
CTUMYJIUPYIOIIUX IO3HABAaTEIbHYI0 MOTHBALMIO IIKOJBHUKOB; IUAAKTUYECKOTO Tearpa, IJe
MOJIyYeHHbIE Ha YPOKE 3HAHHs OOBIIPHIBAIOTCS B Te€aTPaJbHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOpPbIE
JAI0T y4yalluMcs BO3MOXKHOCTh NMPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO JMAjora; IpyIminoBOi



paboThl WM paboThl B Mapax, KOTOPhIE y4aT IIKOJIHHUKOB KOMaHJAHOM padoTe M B3aUMOJCHCTBUIO C
IPYTHMU JIETbMHU;

. BKJIIOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE IIOMOTal0T HOAJIEPKATh MOTUBAIIMIO JIeTeH K
MOJTYYEHHIO 3HAHUH, HAJIA)KUBAHUIO MTO3UTHUBHBIX MEKJINYHOCTHBIX OTHOIICHUH B KJlacce, IIOMOTAi0T
YCTaHOBJICHHIO TOOPOXKEIAaTEIbHON aTMOC(hepsl BO BpeMs ypOKa;

. opranm3anusi IedCcTBa MOTHBHPOBAHHBIX M OPYAMPOBAHHBIX  YYAIIUXCS HAJ HX
HEYCIECBAIOIMMH  OJHOKJIACCHUKAMH, JAIOIIET0 INKOJbHUKAM COIMAJIbHO 3HAYUMBIA  OMBIT
COTPYIHHYECTBA ¥ B3aUMHOM ITOMOIIIH;

. WHUIMMPOBAHUE W TIOAJCPKKA MCCIEIOBATEIbCKOM NEATeNbHOCTH IIKOJIBHUKOB B paMKax
peanu3aniuyd WUMH WHIUBHIYAIBHBIX ¥ TPYNIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, 4YTO JacT
IIKOJILHUKaM BO3MOXXHOCTh TNPHOOPECTH HAaBBIK CAaMOCTOSITENIFHOTO PEHICHUS TEeOPETUUECKOM
npoOsieMbl, HAaBBIK T'€HEPUPOBAHUS W OQOPMIICHHSI COOCTBCHHBIX WJIEH, HABBIK YBAXHTEIHHOTO
OTHOIICHHUSA K YYKUM UAEIM, OQOPMIIEHHBIM B paboTax JPyruX UCCIIEAOBATEICH, HABBIK MyOIUYHOTO
BBICTYIUICHHS TIepe]] ayIUTOPHEH, apryMEHTUPOBAHUS U OTCTAWBAHUS CBOCH TOUKH 3PEHHUSL.

Nert HaumenoBanue pa3zena/TeMsl Kosnue | Kourpon | Ilpakrn | Jlabopar
/H CTBO bHBIC YECKUC OpHBIC
4ACOB paboTel | paGoOTHI | OMBITHI
1 | BBenenue 6
I.  bBuosorndeckue CuCTEMBI: KJIETKa U 99 1 3 7
OpTraHu3M
2 | 1.1 Xumus KJIeTKu 20 2
3 | 1.2. HekneTounbie GOpMBI KU3HH 8
4 113 Knerka—uenoctHas cucremMa 17 1 3
B3aMMOCBSI3aHHBIX OPraHOUIOB
5 | 1.4 JKuzHeHHBIN UK KICTKH 10 1
6 | I.5. Knetka — otkpeitas cuctema. OO0MeH 18 2
BEIICCTB U MTPEBPALICHUE SHEPTUU
7 l.6. Opranusm - LEJIOCTHAS 12 1
CaMOPETYJIHPYIOIIAsICS CHCTEMA
8 |L7. Pa3mHOXEHWE U  WHAWBUIYAIbHOE 14 1
pa3BHUTHE OPTraHU3MOB
II. OcHoBHbIE 3aKOHOMEPHOCTH o4 1 4 1
HACJICICTBEHHOCTH M H3MEHUYHUBOCTH
9 | I1.1. OcHOBHBIE 3aKOHOMEPHOCTH 27 2
HACJIEICTBEHHOCTH
10 | I1.2. OcHOBHBIE 3aKOHOMEPHOCTH 12 1 1
M3MEHYUBOCTH
11 | I1.3. T'eHernka 4emoBeKa 8 1 1
12 | 11.4. 'eneTuka u celexus 7
14 | Peseps. IloBTopenue u 06061menHue kypca 10 11
KJ1acca
UTOI'O 170 2 7 8




KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

10 kacc
(170 yaca u3 HUX 8 pe3epBHLIX, S YACOB B He/lEJ10)
Ne | Ne Tema ypoka IIpak Hara
ypo | yp THYEeC
Ka | oK Kast Ilnan dDakT
aB 4acThb
TE
Me
I-II. BBenenue (6 1)
1 1 [Ipeamer wuccnegoBanusi Ouosjoruu. buosormueckoe
MO3HAHUE, €T0 3aKOHOMEPHOCTH.
2 2 MeTo bl SMIMPUYECKOTO U TEOPETHUECKOTr0 CIIOCO00B
no3HaHusl. 3HaueHue (HaKTOB I Pa3BUTHUSI HAYKH.
3 3 Hayuno-uccienoBarenbckue yupexaenust Kpoeiva u ux

3HAYCHHUE B PCIICHNH aKTyaJIbHBIX HpO6HCM OHOJIOTH .

4 4 OCHOBHBIE CBOWCTBA KHUBBIX CUCTEM

5 &) YpOBHU OpraHu3al|K )KUBOH PUPOIBIL.

6 6 JLp.3 Habniooenue xnemox pacmenutl u dcusommuvix | JLp.3
noo muxpockonom. Uncmpykmaosic no Th NeHy-017-
2015

I. Buonoruyeckue cucTemMbl: KJIeTKa U OpraHusMm (994)
I.1. Xumus kiaerku (204)

7 1 buoxumusa. BaxHeimne XUMHAYECKUE BJIEMEHTHI
KIICTKHU.

8 2 Heopranuueckue Benecrsa. Bona.

9 3 MuHepaJbHbIE COJIH.

10 4 Oprannueckue coeuHeHus. buonoaumepsl.

11 5 YreBoibl (MOHO-, M- ¥ TIOJIUCAXAPHJIbI).

12 6 JIunuasl (KUpPBl M KHUPOIMOJOOHBIE BEILECTBA), HX
GyHKIUH.

13 7 benku. AMUHOKHCIIOTHBIN COCTaB OEIKOB.

14 8 YpoBHH  opraHu3auuu  O€IKOBOM  MOJIEKYJIBI.
Knaccugukanus 6enkoB. CBoiicTBa 6€1KOB

15 9 buonornueckne QyHKIMu OEIKOB

16 10 | ®epmeHTHI. Jlp.1
JLp.1. Ponv hepmenmos 6 OuOXUMUUECKUX PEeAKYUsIX.
Hnempyxmaoe no Th Nely-019-2015

17 11 | Hykneunossle kucinotsl. Ctpykrypa Monekyinsl JIHK,
ee MHpopMaIoHHas QyHKIHSI.

18 12 | JLp. 2 Buioenenue JIHK u3 knemox pacmenuii JLp.2
Hnempyxmaoe no Th Nely-019-2015

19 13 | JL.p. 2 Brigenenue JIHK u3 kieTok pacteHuit
Wuctpykrax mo Th Nel1Y-019-2015

20 14 | Penukanus JJIHK — peakisi MaTpuyHOTrO CHHTE3a

21 15 | OcoGennoctu crpoenuss PHK, tunst PHK; ¢ynxnun
PHK B knetke.

22 16 | Anenoszuntpudochar (ATDP) — yHUBEpCaTbHBIN
OMOJIOTHYECKHUI aKKyMYJISTOpP DHEPTHH.

23 17 | O6o61enue. ITo TeMe « XUMHUS KIIETKID).

24 18 | YcrHbIl 3aueT 110 TeMe « XUMUS KIETKW.

25 19 | IIpoBepouHasi paboTa.

26 20 | Ypok peduiekcru U KOPPEKIIMKA 3HAHUN




11.2. HekJsieTounbie ¢gopmbl ku3HM ( 84).

27 1 ®opwmbl xu3HU. Hekerounslie GopMbI KU3HU.
IIproHBI, BUPOU/IBI.

28 |2 OCoOEHHOCTH CTPOCHUS, KUIHEACATEIILHOCTH U
pPa3MHOXKCHHUSI BUPYCOB, MX IPOUCXOXKJICHUE.

29 3 Bxnag /.M. IBaHOBCKOTO B BUPYCOJIOTHIO, €€
NEPCICKTUBBI PA3BUTHUS M 3HAUCHHE.

30 |4 Crpoenue u xu3HEHHBIH UK OakTepuodara T-4.

31 5 Crpoenue u xxu3nenHbli muka BUY. IIpodunaktuka
CIIMda.

32 6 Bupychebie 3a001eBanus, UX JI€UCHUE U MPODUITAKTHKA.
Pons uHTEp(EpOHOB, 370pOBOTO 00pa3a >KU3HU IS
MoJiICp)KaHUsl IMMYHHTETA.

33 7 Oboowenue snanui: Heknerounsie GopMbl )KU3HU —
BHUPYCHI, IPUOHBI, BUPOHIBI (CEMHUHAP).

34 8 Oboowenue snanui: Heknerounsie GopMbl )KU3HU —
BHUPYCHI, IPUOHBI, BUPOHIBI (CEMHUHAD).

1.3. KitleTka— 1ej10CcTHasi CMCTeMAa B3aHMOCBSI3aHHBIX opraHouaoB (174)

35 1 Knerounas Teopusi.

36 2 MeToabl IUTOJIOTHYECKUX UCCIIEIOBAHUN.

37 3 CrtpoeHue KISTKH MPOKAPHOT.

38 |4 OOumii IaH CTPOCHUS KIETKU DYKAPHOT.

39 5 [ToBepXHOCTHBIE CTPYKTYPHI (KIETOYHAS CTEHKA,
TJIUKOKAJIMKC), CTPOCHHE M (PYHKITHH.

40 6 Krnerounsie MeMOpaHbl: UX CTPOCHHE U (DYHKIUH.
[TocTynnenne BEmECTB B KJIETKY: MACCUBHBIA U
AKTUBHBIN TPAHCIIOPT

41 7 JLp.5 Heuscenue yumonnazmol. Asnenus nnasmonuzau | JLp.5
0eniasmonu3d 6  pacmumenbHbiX KIemKax.
Hucmpykmaswe no T Nel{y-017-2015

42 8 HememOpaHHble OpraHoubl KIETKH — PHUOOCOMBEI.
OmnopHo-BUTaTENbHAS cucreMa KJICTKH:
MUKPO(PUIAMEHTBI, = MHUKPOTPYOOUKH,  KIETOUHBIN
neHTtp. OpraHounmsl TEpPEeIBUKECHUS: PECHUYKH U
KTYTHKH.

43 9 BakyonsipHast cuctema KJIETKH (dHIOIUIA3MaTHIeCcKast
CeTb, anmnapar [ oib1Ku, TU30COMBI, BAKYOJIH).

44 10 | [Inactuapl ¥ MHTOXOHIPWUH, CTpPOCHHE W (YHKIIHH,
MPOUCXOXKACHNUE, UepThl CXOACTBA C  KIJIETKOH
MIPOKAPHOT.

45 11 | Anpo, ero crpoenue u QyHkuuU. KoMIOHEHTHI sizpa:
SITPBIIIKO, XPOMATHH U XPOMOCOMBI.

46 12 | Xpomocomsl. Kapuoru.

47 13 | Jlp.4 «Cpasnenue cmpoenus xiemox npoxapuom u | JI.p.4
aykapuomy Uncmpyxmaoic no Th Nely-017-2015

48 14 | Obobowenue snanuii no meme «Kierka— memocTHas
CHCTEMa B3aMMOCBSI3aHHBIX OPTaHOHJIOBY

49 15 | YcrHbl 3a4erT.

50 16 | KonTpoannasi pa6ora 1 mo Tteme: Kierka— | K.p.1
HeJ0CTHasI cucremMa B3aHMOCBSI3aHHBIX
OpraHoM/0B.

51 17 | Ypok peduexcuu 1 KOPPEeKIMH 3HAHUH

1.4. "Kusnennbiii nukJ kieTku (104)

52 1 Kuznennsnii nukn kiaetku. UaTepdasa, ee 3HaUeHHE.

bunapHoe neneHne npokapuot. AMHUTO3.




53 2 MuTo3. ®a3bl MUTO3a. bronoruueckuii CMbICT MUTO3A.

54 3 JIp.Ne6 «Mumo3z 6 knemkax Kopewxa Jayka.» | JLp.6
Hucmpyxmaswe no Tb Nel{y-017-2015

55 4 PenyknmoHnHoe geneHne — Meio3 u ero ¢asbl.

56 5 Koneunslit pe3ynbpTatr Meiio3a, ero OMOJIOTHIeCcKOe
3Ha4YCHUE.

S7 6 CeMuHap: peeyrayus xiemounozco yuxia. ['ubenn
KJICTKH: aronTo3, HeKpo3. [leneHue KIeToK Kak OCHOBA
pazHooOpa3usi  cmocoOOB  Pa3MHOXKECHHS  JKUBBIX
opranu3zMoB. CpaBHEHHE MHTO3a M MEH03a.

58 7 CpaBHenne MuTO3a M MeHo3a. Pemienuwe 3amay Ha
JICTICHHUE KIICTOK.

59 8 Obobuwenue 3nanuti no meme «KiaeTka—iienocTHas
crcTeMa B3aMMOCBSI3aHHBIX OPraHOUIOB. JKU3HCHHBIH
IIUKJT KJICTKH. »

60 9 [TpoBepouHas padora.

61 10 | Ypok pediekcun 1 KOpPEKIIUK 3HAaHUH

1.5. Kiiletka — oTkpbiTas cucreMa. O0MeH BellecTB U npeppamieHue 3Hepruu ( 18u).

62 1 OOMeH BEIIECTB — OCHOBA KU3HENEITEIHHOCTH
KJIETKH. B3arMOCBSI3b MIIaCTHYECKOTO U
YHEPIreTUIECKOro OOMEHa.

63 |2 bronornveckoe OKHCIEHHE OPraHMYECKUX BEIECTB.
AmnaspoOHoe okucienue. bpoxkenue. Iukomus.

64 3 AdPpoOHOE  OKHUCIICHHE. DHEPreTUYEeCKHA  BBIXOJT
MOJTHOT'O a3pOOHOT0 OKHMCIICHHUS TIFOKO3BIL.

65 4 Pemienue 3a/1a4 Ha SHEPreTHUECKUI OOMEH.

66 |5 ABTOoTpOoBI W TETEpOTPOdBHI. Ocobennoctu
IUTACTHYECKOro 0OMeHa y aBTOTpodoB. XeMOCHHTES.

67 6 dotocuHTe3. XIJIOPOIIACTHI, UX POJIb B (DOTOCHHTE3E.

68 7 @®orocunre3. CBeroBas U TeMmHOBas  (asbl
(dboTocuHTE3A.

69 8 [InanerapHas LIEHHOCTH ¢dorocuHTe3a, ero
MPAKTUYECKOe 3HAYCHHWE B CO3JaHUU HedTH, rasa,
KaMEeHHOTO u Oyporo yrieil. Bnushnue d¢akropon
BHEUIHEH cpesibl Ha POTOCHUHTES.

70 9 Ob6o6wenue snanuu: 1. DHEpreTHKa KIETKU: 3HAUYCHHE
dboTocuHTE3a W JBIXaHUS B OOMEHHBIX IpoIleccax
(cemuHap).

2. Bxman K.A. TumwupsizeBa, Il. Mwutuena, C.H.
Bunorpazckoro B pa3BUTHE MpeACTaBIeHU 00 0OMeHe
BelecTB (KOH(EPEHIIHs).

3. OcoGeHHOCTH 0OOMEHA BEIECTB MPOKAPUOT, UX POIIb
B DKOCHCTEMaX, KPYTOBOPOTE a30Ta.

71 10 | Buocunres 6enkoB. I eHeTHUeCKUi KO, €r0 CBOKMCTBA:
PazButne mpencraBieHUd O CTPYKType TI€Ha.
MonekynsipHasi TEOpHs TeHa, €€ 3HaYCHHE.

72 11 | I'enom. OcoOeHHOCTH OpraHU3alii FTeHOMA MPOKAPUOT
W DYKapuoT. Perymsius ak THBHOCTH TCHOB.

73 12 | Dramsr OnocuHTe3a Oenka. Tpanckpunuusi.
Tpancnsums. lLlenTpanpHas [gormMa MOJNEKYJISAPHOU
OUOJIOTHH.




74 13 | Dranw OnocuHTE3a Oernka. Tparckpuniusi.
Tpancimauus. LleHTpanbHas norma MOJEKYJISIPHOU
OHOJIOTUH.

75 14 | Il.p.1.Pewenue 3a0auy Ha sHepeemuyeckuii oomen u | Ilp.1
domocunmes. Uncmpyxmaoic no Th Nely-014-2015

76 15 | I1p.2. Pewenue 3aoau no monexyasipuou o6uonocuu. | I[l.p.2
HUncmpyxkmaoic no Th Nely-014-2015

77 16 | Veruerii 3auér mo TteMe «OOMEH BEIECTB |
MIpEeBpaIleHHE YHEPT UM

78 17 | Yeraeiii 3auér. mo Tteme «OOMEH BeIIECTB U
IIPEeBpaIleHHE YHEPTUN)

79 18 | Ilposepounasn paboma.

1.6. Opranusm — neJjocTHasi caMmoperyJupymomascs cucrema (124)

80 1 OAHOKJIETOYHBIE ¥ MHOTOKJIETOYHBIE OPraHU3MBI.
3Ha4yeHrne OJJHOKIJICTOYHBIX OPraHM3MOB.

81 2 MHOT0OKJIETOUHEIE OpTraHU3MBbl. Cnenuanusanus
kieToK. OCHOBHBIE THIIBI TKaHEH >KUBOTHBIX W
pacTEHHU.

82 3 MHoroknerounble  opraHusMmbl.  Crneuuanuzanus
KIeTOK. OCHOBHBIC THIIBI TKaHEH JKUBOTHBIX H
pacTeHUN.

83 4 [1.p.3. U3y4yenue TkaHeit MHOTOKIJIETOUHBIX pacTeHuit u | [1.p.3
xuBOTHBIX. MHCTpYKTa) o Th Nel1Y-014-2015

84 5 W3ydyenune TKaHEl MHOTOKJIETOYHBIX pAaCTEHUH U
KUBOTHBIX.

85 6 BereraTuBHbIC M TeHEPATUBHBIC OPTaHbl PACTCHHIA.

86 7 BereratuBHbIE U T€éHEPATUBHbBIE OPTaHbl PACTEHUII.

87 8 Ousnonornyeckne #  (QYHKIUOHAIBHBIE CHCTEMBI
OpraHoB.

88 |9 Ousnonornyeckne #  (QYHKIUOHAIBHBIE CHCTEMBI
OpraHoB.

89 10 | l'omeocra3 u amantanus. KoopauHamus u perysius
(GyHKUIMN OPraHU3MOB.

90 11 | T'omeocra3 u amantanus. KoopawHamus U perysius
(GyHKUIMHA OPraHU3MOB.

91 12 | Oboowenue no meme «Opranu3m — [EJIOCTHAS
CaMOPETYJIUPYIOLIAsICSL CUCTEMAY
|.7. Pa3MHoOKeHMe M MHAMBHIYAJIbHOE pa3BUTHE OPprann3mos (14 4)

92 1 CriocoObl pa3MHOXKEHHSI OPTaHU3MOB.

93 2 becnonoe pasmHoxkeHue u ero ¢opmsl. LleHHOCTH U
IPEUMYIIecTBa OECIOIOT0 PAa3MHOKEHHUSI.

94 3 [TonoBoe pa3MHOXKEHUE, €0 3HAYCHHUE TSI BOJIOLIUH.
[TapTeHorenes, noIuAMOPUOHUS.

95 4 Pa3BuTte mnonoBbIXx KieTok (ramerorenes). Cranuu
criepMaToreHesa. OcobenHoctu CTPOEHUS
cnepmato3onioB. Cramuu oBoreHe3a. OcoOeHHOCTH
CTPOEHHUS SIMIIEKIIETOK.

96 5 JLp.7. Cmpoenue nonosvix knemok. Mncmpykmasic no | JLp.7
T5 Nel1y-017-2015

97 6 Omiog0TBOpEHHE, €ro OHOJIOTHYECKOe 3HadeHUE.

JIBOifHOE  OIJIOJIOTBOPEHHE Y TOKPHITOCEMEHHBIX
pactenuid. 3Hauenne padort C.I. HaBamuHa.




98 7 [Ipocteie wm CJIIOKHBIE  JKA3HEHHBIE  IIUKJIBL
UepenoBaHne TIOKOJEHHM B JKM3HEHHOM IMKJIE
pacTeHUH.

99 8 Ilp.4 H3yuenue mMHO2000paszus HncusneHHvIX yukios | Il.p.4
pacmenuti u scusomuvix. Mncmpyxmaoswe no Th NellY-
014-2015

100 |9 Cnopopur wu  rameropur. [amerodputrHas wu
criopodUTHAS JIMHUH IBOJIIOLIUH.

101 | 10 | Onurorene3. OCOOEHHOCTH HHIUBHUIYATHBHOTO PA3BUTHS
KUBOTHBIX.

102 | 11 | DMOpHOHAIBHBINA TEPUOI PA3BUTHS KUBOTHBIX.

103 | 12 | ITocToMOpHOHATBHBIN MIEPHO PA3BUTHSI dKUBOTHBIX.
[Ipsimoe u HenpsAMOe pa3BUTHE.

104 | 13 | Oboowenue:

1. KiionnpoBanue mo3BOHOYHBIX JKUBOTHBIX KakK OIHO
U3 HampaBieHUd OuorexHosoruu. IlepcriekTuBbl u
COLIMAJIbHO-3THYECKHE po0OIeMbl pa3BUTUA
TEXHOJIOTUU KIIOHHUPOBAHUS JKUBOTHBIX W YEJIOBEKA.
OTBETCTBEHHOCTh YYEHBIX 3a MOCIEACTBUS CBOUX
vccae0BaHuM (ceMuHap)

105 | 14 | IIposepounasn paboma.

1. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH M U3MEHYUBOCTH (544)
11.1. 3aKkoHOMEPHOCTH HACJIEICTBEHHOCTH (27 4)

106 |1 I'enetuka — HayKa 0 3aKOHOMEPHOCTSIX
HACJICJICTBEHHOCTH U U3MEHUYMBOCTH.

107 |2 OcHOBHbIE  TOHATUS  TE€HETUKHU. [ eHeTmueckas
cumBosiika. [I. MeHznenb —  OCHOBOIIOJOKHUK
TeHETUKH

108 |3 Monorubpuanoe ckpeuruBanue. [ mOpUI0IOTHUECKHI
MEeTOJ. 3aKOH eAMHOOOpa3usi THUOPUIOB TEPBOTO
MIOKOJICHHUS1. 3aKOH PaCUICTIIICHHUSI.

109 | 4 AHanusupyroniee CKpeuBaHue.

110 |5 [1.p.5 CocraBrieHne cxeM CKpelMBaHHUs. Ilp.5
Wuctpykrax no Th Nel1Y-014-2015

111 |6 3aKOH HE3aBUCUMOI0 KOMOWHHUPOBaHMs IPU3HAKOB
(Tpetnii 3akoH MeHpaensd), €ro 3Ha4Ye€HUE JUIA
000CHOBaHHS KOMOMHATUBHON M3MEHUYHBOCTH.

112 |7 Pemenue 3a1a4.

113 |8 Pewenue 3anau.

114 |9 OTtkioHeHus: oT 3akoHOB Menaens. [IpomexyTounblit
XapakTep HacIeT0BaHUs.

115 | 10 | CuemnenHoe HaciemoBanue. 3akoH T. Moprana.
['eHeTHYEeCKUE KaPThl XPOMOCOM

116 | 11 | XpomocomHasi Teopusi HACTEICTBEHHOCTH. Pemenue
3aa4

117 | 12 | XpoMOCOMHOE OIpe/ICIICHHE TOJIa.

118 | 13 | HacnenmoBanue, CIEIUIEHHOE C TIOJIOM.

119 | 14 | OcobeHHOCTH TMpPOSBICHUS X-XPOMOCOMBI y CaMOK
MJIEKONTUTAIONINX, MHAKTUBAIMS OJHON X-XPOMOCOMBI.

120 | 15 | Permrenue 3amau

121 | 16 | Pemenwue 3amau

122 | 17 | IlnefioTponHOE AEHCTBHE T€HOB

123 | 18 | B3aumogeiicTBue HeaJUIeIIbHBIX TEHOB:
KOMIUJIEMEHTApHOCTb.

124 |19 | Dnucras, NoauMepHsL.




125 | 20 | Pemenue 3aza4 Ha B3aMMOJIEHCTBUE HEAJUIEIbHBIX
T'CHOB.

126 | 21 | Il p.6. Pewenue 3a0au no cenemuxe. Ilp.6
Hucmpyxmaswe no Tb Nel1y-014-2015

127 | 22 | lluTomna3marndeckass HaCJICACTBEHHOCTD.

128 | 23 | Obobwenue 3uanuii. 1. Beigaromuecs 0Te4eCTBEHHBIC
TeHETUKH (KOH(EPEHIIHS).

I'enHas uHXeHepus, TEPCIIEKTUBBI Pa3BUTHSI B
HaIpaBJIEHUU TOJYyUYEHUS] MaTepPHAJIOB U JIEKApCTB
HOBOT'O NIOKOJIEHUs. ['eHeTnuecku
MoaudurpoBaHHbIe TPOAYKTHI. [lepcriekTHBBI
Pa3BUTHUS, CONUATHLHO-ITHYECKHUE TPOOITIEMBI
MOJIEKYJISIPHOM T€HETUKU U TeHHOW UHXKEHEepUn
(muckyccusi).

129 | 24 | YcTHbIU 3a4eT.

130 | 25 | YcTHbIH 3a4eT.

131 | 26 | IIpoBepounas pabora.

132 | 27 | Ypok peduieKcuu U KOPPeKITMU 3HaHUH

11.2. OcHOBHbBIE 3aKOHOMEPHOCTH U3MeHYnBOCTH (12 4)

133 |1 Turer HaCJIEICTBEHHOMI W3MEHYUBOCTH:
KOMOMHATHBHAsT M MyTalHOHHAas. MyTalMoHHas
teopus I'. ne ®pusa.

134 |2 3aKOH TOMOJIOTHYECKUX PATOB B HACJIEICTBEHHOM
m3menunBoctt  H.M. BaBunmoBa (wnm  Teopwus
W3MEHYUBOCTH).

135 |3 Tunel MyTanuii: reHOMHBIE, XPOMOCOMHBIE, TCHHBIE.

136 | 4 MexaHu3M BO3HUKHOBEHHS TEHHBIX MYTAIIHA.

137 |5 JL.p.8 BelsBIeHHE © ONHCAaHWE HOPMAJIbHBIX W | JILp.8
MyTaHTHBIX (GopM apo3odunsl MuacTtpykraxxk no Th
Nel1Y-017-2015

138 | 6 Comaruueckue u TreHEPATHBHBIC MYTallUH.
VckycCTBEHHOE TTOJTyYeHUE MYTaITUH.

139 |7 dusznyeckue, XUMHYECKHME W OHOJIOTHYECKHUE
MYTareHsbl.

140 |8 MonudukanyonHass W3MEHYHBOCTh, €€ 3HAYeHUE.
Hopwma peakiumn.

141 |9 Hopwma peakium. J.p.9
JI.p.9.Cratuctuueckue 3aKOHOMEPHOCTH
MOAU(PHUKAITIOHHON U3MEHUYNBOCTH.

Wuctpykrax mo Th Nel1Y-009-2015

142 |10 | ITomynsuumoHHas reHeTuka. 3akoH Xapau-BaiinOepra.

143 | 11 | O6obmenne no Teme «OCHOBHBIE 3aKOHOMEPHOCTH
W3MEHYUBOCTH

144 | 12 | IIposepounasn paboma.

11.3 T'enernka yesnoBeka (84)

145 |1 Metonbpl  M3y4YEHHS HACJIEJACTBEHHOCTH YEJIOBEKa:
TeHEaNoTHYeCKUi, OIM3HEIOBBIA, OHOXUMHUYECKHE,
MHUKPOOHOJIOTHYECKUE, IIATOTCHETHICCKUE METOIBI.

146 |2 XpoMocOoMHbIe 00JIe3HHU, UX MPUYUHBL..

147 |3 I'ennas Tepanus. LleHHOCTh reHETUYECKUX 3HAHUI:

pe3yc-akTop, OIM3KOPOACTBEHHBIE OpaKu U UX
MOCJICICTBHS, MPOPUITAKTHKA HACIEICTBEHHBIX
0oJie3HEH, METMKO-TCHETHUECKOE KOHCYJIbTUPOBAHHE




148 |4 [Ipoexktr «I'eHom  dYenoBeka», €ro  3HAYCHUE.
'enernyeckass HEOTHOPOJHOCTH YeNOBEYEeCTBA —
OCHOBa €ro OWOJIOTHYECKOTO ¥  COIHAIBLHOTO
mporpecca.

149 |5 I'eneTnyeckue OCHOBBI MMMYHHUTETA.
HacneacTBeHHOCTD U pak.

150 | 6 Il.p.7 Cocmasnenue pooocnosuvix. Uncmpykmaoic no | Il.p.7
Th5 Nel1y-014-2015

151 |7 KoutpoabHas padora 2 mno Tteme «OcHoBHble | K.p.2
3aKOHOMEPHOCTH HACJIeICTBEHHOCTH "
U3MEHYHBOCTH»

152 | 8 AHaJIi3 KOHTPOJIBHOU pabOTHI.

11.4. T'eneruka u cejexkuus (7 4)

153 |1 Heonutnueckas peBomtonus. MckyccTBeHHBIH 0TOOp U
ero ¢opmbl. Yuenne H.M. BaBumoBa o 1eHTpax
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTCHHIA.

154 |2 Cenexkuus pacteHuii, ee MeTonasl. KomOuWHaTHBHAs
cenekius.  OtrnaneHHas ruOpugu3anms. SIBicHHE
rereposuca

155 |3 Oco0eHHOCTH CeNeKIIUHU KUBOTHBIX. FICKYyCCTBEHHBIHN 1
€CTECTBEHHbIN OTOOp B CEJIEKLIMU KUBOTHBIX. AHAINU3
POJIOCIIOBHBIX MPH MOI00PE TPOU3BOIUTEICH.

156 |4 Pose CEJIEKIINU B COXpaHCHUH BUIOBOTO
pa3zHooOpasusi.

157 |5 Cenekius MUKpOOPTaHU3MOB: OCHOBHBIE METOJIBI 1
MIEPCIICKTHBBIL.

158 | 6 MukpoOuosiornueckasi TEXHOJOTHSI, €€ JTOCTUKCHUS B
MOJIy9CHUU KOPMOBBIX OETTKOB, )ePMEHTOB, TOPMOHOB,
nepepadoTKe MPOMBIILUICHHBIX U OBITOBBIX OTXOJIOB,
IKOJIOTHYECKH YHCTOTO OMOTOILITNBA.

159 |7 MuxkpoOuonorudeckasi TEXHOJOTHsI, €€ JJOCTUKEHHS B
MOJIyYE€HUU KOPMOBBIX O€JIKOB, JEPMEHTOB, TOPMOHOB,
nepepaboTKe MPOMBIIIIIEHHBIX M OBITOBBIX OTXOJOB,
9KOJIOTUYECKH YUCTOTO OMOTOTUIMBA

Peseps. IloBTopenue u 000011eHUe

160 |1 Peseps. [ToBTopenne u 0000meHNe

161 |2 Pezeps. [loBropenue u 000011eHNE

162 |3 Peseps. [loBTopenue u 060011eHIE

163 | 4 Pezeps. [loBropenue u 000011eHNE

164 |5 Peseps. [loBTopenue u 060011eHIE

165 |6 Pezeps. [loBropenue u 000011eHNE

166 |7 Peseps. [ToBTopenne u 0000meHNe

167 |8 Peseps. [loBTopenue n 06001eHIE

168 |9 Peseps. [loBropenue u 00001IeHNE

169 | 10 | Peseps. IloBTOpeHHe U 0000IICHHE

170 |11 | Peseps. IloBropenue u o0o0IeHne




PABOYASA ITPOI'PAMMA
O MPEJIMETY «BHOJIOTHUSA (BA3OBBIA YPOBEHbD)»

11 kaacc



1.ITosscHUTEJAbLHAA 3ANMACKA

PaGouass mporpamma mo Owosoruu (10-11 kiacc, 6a30BbIi YpOBEHB) COCTaBJICHA B
COOTBETCTBHH C:

- ®enepanbHbIM 3akOHOM OT 29.12.2012 No273-03 «0O06 obpazoBanuu B Poccuiickoii
Denepauuny;

- Ilpukazom MmunoOpHayku Poccum ot 17.05.2012 N 413 (¢ wu3menenmsmu) «OO0
YTBEPXKICHUU (eIepaIbHOr0 rocy1apcTBEHHOI0 00pa3oBaTeIbHOIO CTAaHAAPTa CPEIHEro OOIIETo
obpazoBanus» (3apeructpupoBano B Munrocte Poccun 07.06.2012 N 24480)

- [IpumepHON OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMOi cpemHero oOIero oopa3oBaHUS
(Omobpena pemeHueM GeaepalbHOTO  Y4EOHO-METOAUYECKOTO OOBEIMHEHHS 110 00ImeMy
oOpa3zoBanuto, mpoTtokon ot 28 uroHg 2016 r. Ne 2/16-3), ¢ yuerom IIporpammbl BocHHTaHUS
HavyaJgpbHOrOo 001ero oOpa3oBaHHs, OCHOBHOTO oOOHIEro o00pa3oBaHHUs, CpPEJHEro OOIIero
00pa3oBaHus, INIAHUPYEMBIX PE3YJILTATOB OCHOBHOTO 00111er0 00pa3oBaHus

- IIpuka3zom MunucrepctBa oopa3zoBanus Poccuiickoit deneparuu ot 09.03.2004 N 1312
(c m3meneHusiMu) «OO0 yTBepkIeHUU (henepaabHOro 0a3ucHOro y4eOHOro IiaHa U MPUMEPHBIX
y4eOHBIX TUTAHOB JJIsi 0Opa3oBaTENIbHBIX yupexacHuil Poccuiickoii ®denepanuu, peaau3yromux
MPOrPaMMBbI 00IIIEro 00pPa30BAHUSY.

PaGouas nporpamma opueHTupoBaHa Ha yueOHuK «buomnorus 10 -11 kmacc. CyxopykoBa
JL.H., Kyumenko B.C., UBanosa T.B. buonorus (6a3oBsiii ypoBens)— M.: [Ipocsemienue,2014»

PaGouast mporpamMMa BKJIIOYAET: IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS OOYYaIOIIUMUCS
OCHOBHOM 00pa3zoBaTeNbHOM MPOTPpaMMbI CPEIHEro OO0IIero oOpa3oBaHUs Ha 0a30BOM YPOBHE;
OCHOBHOE COJIEp)KaHHE C YKa3aHHUEM 4YacoB, OTBOJUMBIX HA W3YUYEHHE KaXKIOro OJIOKa, MepeyHeM
71a00PaTOPHBIX U NPAKTHUYECKUX paboT, SKCKYpCHU; TEMAaTHUYECKOE TUIaHUPOBAHUE.

Nzyyenne Ouonoruu cpeanero ooOiero odOpa3oBaHHsl B CTapiieil mkoie Ha 0a30BOM
YPOBHE HaNpaBieHO Ha JOCTH)KEHUE CIEIYIOMINX HeJIeH:

OCBOeHMe 3HAHHUH 0 OMOJIOTHYECKUX cucTeMax (KJIeTKa, OPraHu3M, BUJ, SKOCUCTEMA); UCTOPHH
Pa3BUTHS COBPEMCHHBIX WPEICTABICHUA O JKUBOH MPUPOJE; BBIJAIONINXCS OTKPHITHIX B
OMOJIOTHYEeCKOW HayKe, pOJM OHOJNOTMYEecKOoW Haykd B (OPMHUPOBAHMHM COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA; METO/IaX HAYYHOTO MTO3HAHMUS;

OBJIajleHHe YMeHUsIMU OOOCHOBBIBATH MECTO M POJIb OMOJOTHYECKHX 3HAHUN B MPAKTHUECKOM
NEeSITeTbHOCTH JIIOJICH, pPa3BUTUM COBPEMEHHBIX TEXHOJOTHA; IPOBOAWUTH HAOMIONEHUS 3a
HKOCHCTEMAaMHU C ENbI0 UX OMUCAHUS U BBISBICHUSI €CTECTBEHHBIX M aHTPOIIOT€HHBIX U3MEHEHUN;
HAXOJIUTh U aHAJU3UPOBATH HH(OPMAITHIO O )KUBBIX 00BEKTAX;

pa3BHUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
MPOLECCe M3YyUEHUS BBINAIOLIMXCS JTOCTUKEHUH OMOJIOrMM, BOLIEIIIMX B OOIICYETOBEUECKYIO
KyJbTYPY; CIOXKHBIX U TPOTUBOPEUHUBBIX ITyTEH pa3BUTHsI COBPEMEHHBIX HAYYHBIX B3IJISIOB, UJIEH,
TEOPH, KOHIEIINHA, Pa3IMUYHbIX THMOTE3 (O CYIIHOCTH M MPOUCXOKICHUU KU3HH, YEIIOBEKA) B
X0/JIe pabOThI ¢ Pa3IMYHBIMHA UCTOUHUKAMU WH(OPMAITUH;

BOCIIMTAHME YOEKIECHHOCTH B BO3MOXXHOCTH TIIO3HAHHUS KWUBOW MPHUPOIBI, HEOOXOIUMOCTH
Oepe’KHOro OTHOULIEHHs K HPUPOAHOI cpere, cOOCTBEHHOMY 370pOBBIO; YBAKEHUS K MHEHHUIO
OMIOHEHTA NP 00CYKIACHUH OMOJIOTUUYECKUX MTPOOIIEM;

HCI0JIb30BaAHHE NPUOOpPETEeHHBIX 3HAHMI M yYMeHWiIl B NOBCEIHEBHOW KU3HM IS OLIEHKH
MOCJIEACTBUM CBOEM IESITEIBHOCTH IO OTHOIIEHUIO K OKPY)KAIOIIEH Cpeze, 3J0POBBI0 JIPYrHX
JoJaeil M COOCTBEHHOMY 370pOBBIO; OOOCHOBAHMSI M COOJIIOJIEHUS Mep MNPOPHIAKTHKI
3a005IeBaHUM, TIPABUII TIOBEJICHUS B TIPUPO/IE.

Pabouas nmporpamma pazpaboTaHa Ha ocHOBe (eJiepaaIbHOr0 0a3uCHOro yuyeOHOro IuiaHa
IUTst 00pa3oBaTeNbHBIX yupexaeHuii PO, B COOTBETCTBUH ¢ KOTOPHIM Ha U3yUYeHHE Kypca OMOJIOTHI
BhIziesieHo 70 acoB, B Tom umcie B 10 kimacce — 35 gacos (1 gac B Henenio), B 11 kiacce — 35 gacoB
(1 gac B Hemento). OHAKO BO3MOXKHO M3yUEHHE Kypca B TedeHue oaHoro roja (B 10 wim 11 kiacce)
IIpH 2 yacax B HENEIIIO.

ITporpamma B 10 kmacce BkitouaeT B ceOs Tembl: «BBeaenue» (3uaca), «Kmerka» (14
ygacoB), «Opranusm» (15 gacoB). B 11 kmacce — «Opraausm» (13 gacor), «Bumg» (10 wacos),
«39kocucTeMbD» (9 4acoB).

BonbmnHCTBO MpeAcTaBieHHBIX B pabouel mporpaMMe Ja00paTOPHBIX U MPAKTHUYECKUX
paboT ABIAIOTCS (hparMEHTaMU yPOKOB, HE TPEOYIOUTUMH ISl UX MPOBEACHUS JTOTIOTHUTEIBHBIX



yueOHbIX uacoB. JlaGopaTopHble paOOTBI MOTYT OBITH HCIIOJIB30BAaHBl YYHUTENIEM B IpoIecce
U3y4eHHs] HOBOIO MaTepualla WK Ha 3Tale ero 3akperuieHus. JlabopatopHsie paboTsl IPOBOIATCS
YUUTENIEM C UCIOJIb30BaHUEM (PPOHTAIBHBIX, TPYIIOBBIX U WHIMBHYaJbHBIX METOJOB M MOTYT
OLIEHUBATbCS HA YCMOTPEHHE yUUTEIs — BBIOOPOYHO JIOO y Beero kiacca. [Ipaktudyeckue paboTel
BBITIOJIHSFOTCS C LENTBI0 OTPAOOTKU MPAKTUUECKUX HABBIKOB YUAIIHXCS U MOTYT IIPOBOAMUTHCS KaK B
paMKax TpaJMLIMOHHON KJIACCHO-YPOUHOU ()OPMBI, TAK U B BUJE 3aLIUThI IPOEKTOB, MPAKTUYECKUX
KOH(epeHIIUA 1 MpoY.

B mporpamme oTBeneHO BpeMs [uld 0OOOLIEHMS 3HAHUM YYalIUXCsl, KOTOPOE MOMKET
MIPOBOJIUTHCS B BUJE CEMHHAPOB, (DPOHTAIBHBIX Oecel, Urp, MPaKTHUECKUX paboT 0000mIaoIero
XapakTepa, a TaKKe CHCTEeMaTHU3allud M KOHTPOJIs 3HaHUM, TIJIe OAHOBPEMEHHO Oyner
OCYIIECTBIISATHCS 0000IIEHNEe 3HAHUN M MX NPOBEpKa B BUJEC KPAaTKOBPEMEHHBIX KOHTPOJIBHBIX
pabot (Harpumep, B BUJEC TECTOB).

B paboueii mporpamMmme TpHUBEICH INepedYeHb JIEMOHCTpPAIMi, KOTOphIE MOTYT
IIPOBOJUTBCS C HCHOJIb30BAHMEM pa3HbIX CPEACTB OOydeHUs C Y4YETOM CHEeLU(pUKH
00pa30BaTENBHOIO YUPEKIACHUS, €r0 MaTepHajbHON 0a3bl, B TOM YHCJE TaOIUI], HATYpaJbHBIX
00BEKTOB, MOJIENICH, MYJISKEH, KOJUISKIMI, BUACO(DHIBMOB | JIp.

[Tporpamma nperycMaTpuBaeT pe3epB cBoOoaHOT0 yueOHnoro Bpement (3 yaca B 10 kiacce
u 3 yaca B 11 knacce) g 6onee MUPOKOro UCHOIb30BAHUSA, HAPSIYy C YPOKOM, Pa3HOOOpPA3HBIX
dbopM oprarm3anuu y4eOHOTO Tporecca (IKCKypcHid, Ja0OpaTOPHBIX W MPAKTHYECKHX pPadoT,
CEeMMHApOB) U BHEIPEHUS COBPEMEHHBIX I€1arOTMYECKUX TEXHOIOTUH.

Pabovas mporpamMma BKJIIOYAeT PETMOHAIBHBIA KOMIIOHEHT (M3y4YeHHE BKJIaJa HAy4YHO-
UCCIIEIOBATEIbCKUX YUPEKACHUN PEeruoHa, a TakKe YUEHbIX-OMOJIOrOB, UMs KOTOPBIX CBSA3aHO C
KpeiMoM, B pa3BuTHE OHMOJIOTHYECKOH HAyKH; 3HAKOMCTBO C THUIHYHBIMH JKOCHCTEMaMHU H
arposkocuctemamu Kppima, mpobiemMaMu oXpaHbl IPUPOAbL, COXpaHEHUs: OMOpa3HOOOpa3us U JIp.
Ha npumepe KpbIMCKOro permona), 49To MO3BOJISIET (OPMHUPOBATH UYYBCTBO MNATPUOTHU3MA,
OepeKHOro OTHOILEHUS U JIFOOBU K POJHOMY KpParo U TOPAOCTH 32 OTEUECTBEHHYIO HAyKY.

2.Ilnanupyemble pe3yJibTaThl OCBOCHHSI Y4eOHOI0 NpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThI:

— HpPaBCTBEHHOE CO3HAHUE U IOBEJIEHUE Ha OCHOBE YCBOCHMS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOJIEPAaHTHOT'O CO3HAHUS U MOBEJCHUS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH JHAJOT C APYTHUMH JIIOJBMH, TOCTUTATh B HEM B3aWMOITOHMMAHUS, HAXOJUTH OOIINe
LEeJIN ¥ COTPYTHUYATH JUIS UX JOCTHKEHUS,

— NPUHATHE T'YMaHMCTUYECKHUX LIEHHOCTEH, OCO3HaHHOE, YBaKUTEIbHOE U J100poXkenaTeabHOoe
OTHOIIICHHE K APYTrOMY YEIIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K CONEPEKUBAHUIO U (POPMHUPOBAHUE TTOSUTUBHOTO OTHOIICHHUS K JIFOASIM, B TOM
qucae K JMIaM C OTPaHUYEHHBIMH BO3MOXHOCTSIMM 3/I0POBbS M HMHBalUAaM; OEpe’KHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NIECKOMY H TICHXOJIOTHYECKOMY 3/I0POBBIO
JPYTUX JI0/IeH, yMEHHE OKa3bIBaTh MEPBYIO OMOIIIb;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH, 3HAUHMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIQJICHHE JOCTOBEPHOMH
uHpopManuel 0 nepeloBbIX JOCTHKEHHUSIX M OTKPBITUSAX MHUPOBOW M OTEYECTBEHHOW HAyKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpa M OOIIECTBA;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA IPOTSKEHUH
BCeil )KU3HU; CO3HATENIFHOE OTHOILIEHNE K HeNPephIBHOMY 00Pa30BaHHIO KaK

—  YCIJIOBHIO YCHEUTHON Mpo(ecCHOHANBHOM U 00IIEeCTBEHHOM e TeTbHOCTH;

— DKOJIOTHYECKas KyJlbTypa, OEpeKHOE OTHOILICHMS K POJHOW 3emile, MPUPOJHBIM OorarcTBam
Poccuun u Mupa; MOHUMaHUE BIUSHUS COIMATIBbHO-DKOHOMUYECKHX MPOLIECCOB HAa COCTOSIHUE
MPUPOJHONH M COLMAIBHOW CpEbl, OTBETCTBEHHOCTh 32 COCTOSIHHE TPUPOJHBIX PECYpPCOB;
YMEHUS U HaBBIKM Pa3yMHOTO MPUPOAOINOIb30BAHUS, HETEPIIMMOE OTHOIIECHHE K JICHCTBUAM,
MIPUHOCSIIM BpeJl SKOJIOTHH; TPUOOPETEHUE OMBITa IKOJIOTO-HANIPABICHHOM NEsATEIbHOCTH;

— DCTETHYECKOE OTHOILEHHS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YyCTPOIMCTBY COOCTBEHHOTO
ObITa.

— OTBETCTBEHHOE OTHOUICHHE K CO3[JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH
CEeMEHHOM KU3HMU,



MOJIOKUTEIBHBIA 00pa3 ceMbU, POJUTENHCTBA (OTIIOBCTBA M MAaTEpUHCTBA), MHTEPUOPHU3ALIUS
TPaJUIIMOHHBIX CEMENHBIX [IEHHOCTEH.
MeTtanpeameTHble pe3yJabTaThl
MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTEeIbHON MPOTPaMMBbI

IIpe/ICTaBIEHbl TPEMS I'pyIIaMi YHUBEPCAIbHBIX YueOHbIX AeiicTBuil (Y'Y ]).
PeryasiTuBHble yHHBepPcAIbHbIE YUeOHbIE 1eiiCTBHS

BbINyCKHUK HAYYHUTCS:

CaMOCTOATENIHO OIPEEATh LM, 3a/1aBaTh NapaMeTpbl U KPUTEPUU, TIO KOTOPHIM MOMKHO
OTIPEJICTUTh, YTO IIEJIb IOCTUTHYTA;

OIICHUBATh BO3MOXKHBIC ITOCICACTBHS IJOCTHIXKECHHS ITOCTABIICHHOM IICIM B JICATCIHHOCTH,
COOCTBEHHOM YKU3HH M KU3HHU OKPYKAIOUTUX JIF0JIeH, OCHOBBIBASICh HA COOOPAKEHUSAX ITHKH U
MOpaJIH;

CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3aadyd B O0Opa30BATCIIbHOW JEATEIBHOCTH |
YKU3HCHHBIX CUTYaIHIX;

OIICHUBATh PECYPCHI, B TOM YHCJIC BPEMs M JPYrue HeMaTepualbHbBIE PECypChl, HEOOXOIUMbIC
JJIA JOCTHUKCHUA [OCTaBJICHHOH neiu,

BI)I6I/IpaTB IMYTb JOCTUIKCHUA LECJIN, INIAHUPOBATH PCIICHUEC ITOCTABJICHHBIX 3a/1a4, OIITUMU3UPY A
MarepualbHbIe U HEMaTepUaIbHbIC 3aTPAThI;

OpraHu3oBbIBaTh () PEKTUBHBIA TMOUCK PECYpCOB, HEOOXOAMMBIX JJS  JOCTHKCHHS
IMOCTaBJICHHOM IICIIH;

COTIOCTABIIATH MOJYUYECHHBIN PE3yJIbTAT NEATEILHOCTH C MIOCTABJICHHOMN 3apaHee IEeIbIO.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCcTBUA

BbInyCKHHUK HAYYUTCS:

— MCKaTh M HAaXOJUTh 00O0OIIEHHBIE CIIOCOOB! PELIeHUs 3ajay, B TOM YHCJIEe, OCYIIECTBIATh
pa3BepHYThI MH(OPMALIMOHHBIA MOUCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (yueOHBIE U
II03HABATEJIbHBIC) 33/1a4H;

— KpUTUYECKH OLEHHMBATh M WHTEPHPETHPOBATh HMHMOPMALMIO C Pa3HBIX MO3ULUM,
pacrio3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHsSI B HH(POPMALIMOHHBIX UCTOUHUKAX;

— HCIIOJIB30BAaTh pa3jIMYHblEe MOJCIBHO-CXEMAaTUYECKUE CPEACTBA I IPEACTaBICHUSA
CYIIECTBEHHBIX CBSI3€d M OTHOIIEHWUH, a TakKe NPOTUBOPEYM, BBISIBICHHBIX B
MH(POPMALIMOHHBIX HCTOYHHUKAX;

— HaxOIWUTb YU NPUBOJUTH KPUTUYECKHUE apIyMEHTHI B OTHOLIECHHUM JEUCTBUM U CYXIACHUI
JIPYroro; COKOMHO M pa3yMHO OTHOCHTBCS K KPUTHMYECKHUM 3aMEUYaHUSIM B OTHOLICHUU
COOCTBEHHOTO CY>KAECHHUs, pACCMaTPUBATh UX KaK PeCypc COOCTBEHHOI'O pa3BUTHS;

— BBIXOAMTH 332 PAMKHM Y4eOHOTO MNpeaMeTa M OCYIIECTBIATH IEJICHANPABIECHHBIH MOUCK
BO3MOXKHOCTEH JUIsl IIMPOKOI0 IEPEHOCca CPEICTB U CIIOCOOOB JEHCTBUS;

— BBICTpauBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPAGKTOPUIO, YUUTHIBAS OTPaHUYEHUS
CO CTOPOHBI APYI'MX YYaCTHUKOB U PECYPCHBIE OIPAHUYEHNS,

— MEHATH U YIAEPKUBATh PA3HBIC ITO3ULMH B [I03HABATEIBLHOMN JAEATEIBHOCTH.

KomMyHuKaTHBHBbIe YyHHBepcaJlbHble Y4eOHbIe el CTBHA

BbInycKHHK HAy4YUTCS:

— OCYHICCTBJIATH ACJIOBYIO KOMMYHUKAIWIO KaK CO CBEPCTHUKAaMHU, TaK U CO B3POCJIBIMU (KaK

BHYTpU 00pa3zoBaTEIbLHON OpraHM3alliy, TaK U 3a €€ MpeaesiaMu), MoAOupaTh MapTHEPOB
JUI  JIeJIOBOM  KOMMYHHUKAIIMM  HMCXOAS W3  COOOpaXeHWW  pe3yabTaTUBHOCTH
B3aUMOJICUCTBHS, a HE IMYHBLIX CUMITATHIA;

— IIpHU OCYHICCTBJIICHUU I' pyl’IHOBOﬁ paGOTBI OBITH KaK PYKOBOOUTCIICM, TaK U YIICHOM KOMAaHIbI

B Pa3HBIX POJIAX (reHepaTop H,Hefl, KPHUTHK, UCITIOJIHUTCIIb, BBICTyH&IOIJ.[PIfI, 9KCHCPT U T.I[.);



— KOOPJMHMPOBATH M BBIIOJIHATH pabOTy B YCIOBUSX pPEAIbHOIO, BHUPTYalIbHOTO H
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;

— Pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIB30BAHUEM
aJIcKBaTHBIX (YCTHBIX U MMCbMEHHBIX) A3BIKOBBIX CPENICTB;

— pacmo3HaBaTh KOH(QJIMKTOTCHHBIE CUTYallUy U MPEIOTBPAILATh KOH(IUKTHI 10 X aKTUBHOM
(a3bl, BEICTpaNBaTh JIEJIOBYI0 U 00pa30BaTEIbHYI0 KOMMYHUKAIUIO, N30€erast TMYHOCTHBIX
OLICHOYHBIX CYXKIACHUM.

IIpenmeTHble pe3yabTaTbl OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHONH NMPOrpaMMbl M0 OMOJIOTHH HA
0a30BOM ypoOBHe

Pe3ynbraTel 6a30BOr0 YpPOBHSI OpHEHTHPOBAHbI Ha OOLIYI0 (YHKLIHOHAIBHYIO
I'PaMOTHOCTb, MOJy4YeHHE KOMIIETEHTHOCTEN JIJIsl TOBCEJHEBHOM JKU3HU U OOIIEro pa3BuTus. Jr1a
rpynmna pe3yibTaToB IPeaIoJIaraer:

— IIOHMMAaHHUE IIPEIMETa, KIIOYEBBIX BOINPOCOB M OCHOBHBIX COCTAaBJISIIOIIMX 3JIEMEHTOB
M3y4aeMol MPeaIMETHOM 00acTh, YTO 00ECIIeYnBaeTCsl HE 32 CUET 3ayYMBAHUS ONpPEACTICHUN
U [IPABUJI, a IOCPEACTBOM MOJAEIUPOBAHUS U IOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB KYJIBTYPHI,
XapaKTEepHBIX JUJIS TaHHOM MpeMETHOM 001acTy;

— YMEHME pellaTb OCHOBHBIE PAKTUYECKUE 33]]a4M, XapaKTEPHbIE /1JIs1 UCIIOJIb30BaHUs METO/I0B
U MHCTPYMEHTAapHs JaHHOM MpeIMEeTHOI 00acTy;

— OCO3HaHME paMOK H3ydyaeMOH IpeIMEeTHON o00JlacTH, OrpaHMYEHHOCTH METOJOB H
WHCTPYMEHTOB, THIIMYHBIX CBSI3€H C HEKOTOPBIMH APYTUMH 00JIACTSIMU 3HAHMS.

BeinmyckHUK Ha 0230BOM YPOBHE HAYYHMTCH:

— packpbIBaTh Ha MpHUMEpax pOJb OHONOTHHM B (HOPMUPOBAHMM COBPEMEHHOW HAY4HOI
KapTUHBI MUPa U B IPAKTHYECKOM AEATEILHOCTH JIIOJICH;

— T[IOHMMAaTh M ONHCHIBaTh B3aMMOCBS3b MEXKIY ECTECTBEHHBIMH HayKaMH: OHOJIOTHEH,
(HU3UKOI, XMMUEH; YCTaHABIMBATh B3aUMOCBSI3b IPUPOIHBIX SBJICHUIA,

— TIOHUMATH CMBICI, PA3JIMYaTh U ONUCHIBATH CUCTEMHYIO CBSI3b MEXK/Iy OCHOBOIIOJIATrafOIIMU
OMOJIOTHYECKUMU TIOHSATHSIMH: KIIETKa, OPraHu3M, BHI, SKOCHCcTeMa, Orocdepa;

— HCIIONIb30BaTh OCHOBHBIE METOJbI HAYYHOTO TIO3HAHUS B YYEOHBIX OHOJIOTHYECKUX
UCCIIEIOBAaHUSX, MPOBOJUTH HKCHEPUMEHTHI MO HM3YYEHHMIO OMOJIOTMYECKUX OOBEKTOB U
SIBIICHUH, OOBSACHSATH PE3YyJbTAThl AKCIEPUMEHTOB, aHATU3UPOBATh WX, (POPMYIHPOBATH
BBIBOJIBL;

— (QopmynupoBaTh TMIIOTE3bl HA OCHOBAHUU IMPEIOKEHHON OMojornyeckoi nHpopMaluu u
npeJiarath BapuaHThl POBEPKHU TUTIOTES;

— CpaBHHBATh OMOJIOTHYECKHE OOBEKTHI MEXIy CO0O0W MO 3alaHHBIM KPUTEPHSM, JeNaTh
BBIBOIbI 1 YMO3AKJIIOUEHHS] HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBaTh €JUHCTBO >KMBOM M HEXHMBOM HPUPOABI, POJICTBO >KUBBIX OPraHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB M OKPYKAIOIIEH CpeIbl HA OCHOBE OMOJIOTHUECKUX TEOPHIA;

— TIPUBOJIUTH TPHUMEPHl BEIIECTB OCHOBHBIX TPYNI OPTraHWMYECKHX COCIMHEHHUH KIETKH
(OenkoB, )KUPOB, YIIIEBOJOB, HYKJIEMHOBBIX KHCIIOT);

— pacro3HaBaTh KIETKH (TIPOKAPUOT U YKAPHUOT, PACTEHUH M JKUBOTHBIX) MO OMMCAHHUIO, HA
CXEeMaTHYECKUX N300pakeHHsIX; yCTaHABINBATh CBSI3b CTPOCHUS U (PYHKLUH KOMIIOHEHTOB
KJIETKH, 000CHOBBIBATH MHOTO00pa3ne KIIETOK;

— pacro3HaBaTh MOMYJSIINAI0 U OMOIOTHYECKUH BHI IO OCHOBHBIM MTPH3HAKAM;

— ONUCHIBaTh (PEHOTHI MHOTOKJIETOYHBIX PACTCHHH W JKUBOTHBIX MO MOP(}OIOTHYECKOMY
KPUTEPHIO;

— 00BACHATH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSISI HIBOJTIOLMOHHYIO TEOPHIO;

— KJacCU(pHUIMPOBATh OMOJIIOTHYECKHE OOBEKThl HAa OCHOBAaHMM OJHOTO MM HECKOJIBKUX
CYHICCTBEHHBIX TPHU3HAKOB (TUMBI THTAHWS, CIIOCOOBI [IBIXaHUSA M Pa3MHOKCHUS,
0COOEHHOCTH Pa3BUTHS);

— OOBACHATH NPUUMHBI HACTIEICTBEHHBIX 3a00JI€BaHUM;



— BBIABJIITh MU3MEHYMBOCTb Y OPIaHU3MOB; OOBACHATH MPOSIBIEHHE BUIOB M3MEHUYMBOCTH,
UCTONb3ysd  3aKOHOMEPHOCTM  M3MEHUYMBOCTH; CpaBHUBAaTb  HACJIEICTBEHHYI0 U
HEHACJICJICTBEHHYIO U3MEHUNBOCT;

—  BBUBJIATH MOPQOJIOrHUecKue, GU3UOIOTHUECKUE, TTOBEACHYECKHE alaTallud OPraHu3MOB
K cpefie 00uTaHus U AEHCTBUIO SKOJIOTHYECKUX (PAKTOPOB;

— COCTaBIISITh CXEMBbI IEPEHOCA BEIIECTB U SHEPTUH B SIKOCUCTEME (LIeTIH ITUTaHus);

— TMPUBOJIUTH JI0OKA3aTeNbCTBA HEOOXOJMMOCTH COXpaHEHUs Ouopa3sHooOpazus Ui
YCTOMYMBOIO Pa3BUTHUSA U OXPaHbI OKPYKAIOLIEH CPENbL;

— OICHHMBAaTh JOCTOBEPHOCTh OWOJIOTHMYECKOW HH(MOpMAIMK, MOJYyYCHHOH M3 pPa3HBIX
UCTOYHUKOB, BBIIEIATh HEOOXOIMMYIO MH(POPMALMIO ISl UCIOJIb30BAHUS €€ B y4eOHOH
JESATEIIbHOCTH U PEILICHUU NPAKTUYECKUX 3a/1a4;

— TPEACTaBJIATh OHOJOTMYECKYI0 HWH(POpPMAIMIO B BHJIE TEKCTa, TaOmuUIbl, rpaduka,
JarpaMMbl U JIeN1aTh BbIBO/IbI HA OCHOBAHUU MPE/ICTaBICHHBIX JaHHbIX;

— OLEHMBATh POJIb JIOCTM)KEHUN TI'CHETUKHU, CENEKIMH, OMOTEXHOJOTMH B INPAKTHYECKOM
NEeSITeIbHOCTH YeJIOBEKA U B COOCTBEHHOM JKU3HU;

— OOBACHATH HETrAaTUBHOE BIMSHUE BELECTB (AJIKOT0JIs, HUKOTHHA, HAPKOTHUYECKHX BEILECTB)
Ha 3apOJbILIEBOE Pa3BUTUE YETIOBEKA;

— OOBACHATH MOCJIEICTBUS BIUSHUS MyTareHOB;

— OOBACHATH BO3MOKHBIE IPUUMHBI HACIIEICTBEHHBIX 3a00J1€BaHUM.

BbinyckHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYYHUThCSH:

-0 naBaTh Hay4yHoe OOBsiCHEHHE OuosornueckuM (akTtaMm, mpoleccaM, SIBJICHUSAM,
3aKOHOMEPHOCTSIM, HCIIONB3Yysl OHOJIOTHYECKHE TeOpHH (KJIETOYHYIO, SBOJIOLUOHHYIO),
ydeHue o 6nocdepe, 3aK0OHBI HACIIEICTBEHHOCTH, 3aKOHOMEPHOCTH NU3MEHYHBOCTH;

— XapakTepu30BaThb COBPEMEHHBIC HAIlpaBJIEHHWS B pa3BUTUM OMOJIOIMM; ONMCHIBATh HX
BO3MO’KHOE MCII0JIb30BaHUE B IPAKTUYECKOH 1A TEIbHOCTH;

— CpaBHUBATb CIIOCOOBI JEJIEHUS KJIETKU (MUTO3 U MeH03);

— pewiatk 3a7a4y Ha ocTpoeHue gpparmenta sropoit nenu JJHK no npennoxeHHoMy GpparMeHTy
nepsoii, ”PHK (MPHK) no yuactky J{HK;

— pelaTh 3a/1a4M Ha ONpPENEICHHE KOJINYECTBA XPOMOCOM B COMAaTUYECKUX U TOJIOBBIX KJIETKaX,
a Tak)Ke B KJIETKaX Mepe]] HauajioM JejieHus (Melo3a Wil MUTO3a) U 10 €ro OKOHYaHUU (AJ1s
MHOTOKJIETOYHBIX OPTaHU3MOB);

— peulath TeHEeTHYECKHEe 3aJaud Ha MOHOTHMOPHIIHOE CKpEIlMBaHUE, COCTaBIATh CXEMbI
MOHOTHOPUAHOTO CKPELMBAaHUS, IPUMEHSS 3aKOHbl HACJEICTBEHHOCTHM U HCIIOJb3YA
OMOJIOTUYECKYIO0 TEPMUHOJIOTHUIO U CUMBOJIHKY;

— YCTaHaBJIMBaTh THUIl HACJIEIOBAaHUS U XapaKTep MpPOSBICHUS NPHU3HAKA I10 3aJaHHOM cXeMme
POJIOCIIOBHOM, TPUMEHSIS 3aKOHBI HACJIECTBEHHOCTH;

— OIICHMBaTh PE3yJbTaThl B3aUMOJECHCTBUS YEJIOBEKA M OKpPYXKarollel cpeibl, IPOrHO3UPOBATh
BO3MOXXHBIE IIOCJIEJCTBUS JIEATEIBHOCTU 4YEJIOBEKAa U1 CYLIECTBOBAHMS OTIEIbHBIX
OMOJIOrMYEeCKUX OOBEKTOB U LEIBIX MPUPOIHBIX COOOIIECTB.

3.Conep:xkanue yueOHOro npeamera
(34 yaca, n3 HUX 34.- pe3epBHOE BpPEMsI)

II. Opranusm (npoaoskenue) (13 4.)

HacnencrBeHHOCTh M M3MEHUYMBOCTH — CBOWCTBAa OpraHu3MoB. [eHeTMka — Hayka o
3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M U3MEHYMBOCTU. I .MeHaenb — OCHOBOIOJIOKHUK T'€HETHKH.
I'eneTnueckass TepMHHONOTHS M CcUMBOJMKA. IlepBeiii m Bropol 3akoHel [.MeHnmens u wux
[UTOJIOTUYECKUE OCHOBBL. JluruOpuaHoe ckpemmuBanue. Tperuit 3akoH [.Menaens u ero
nurosnorndeckne ocHoBbl CleruieHHOe HacienoBaHue. 3akoH T.Moprana. XpoMocOMHasl Teopus
HacneACTBeHHOCTH. ['eHeTnmueckue kapThl. COBpeMEHHbIE MpPEACTaBICHUS O TE€HE U TEeHOME.
Onpenenenne mnona. HacnemoBanue, CuHEIUIEGHHOE € TOJIOM. B3aWMoneicTBHE  T'€HOB.



Moaudukanonsas uaMeHunBocTh. Hopma peakiun. HacnencTBeHHass M3MEHUYMBOCTD U €€ BUJIBI.
MyTtamuu. Myrarensl. HacienoBanue npusHakoB y denoBeka. HaciencTBeHHbIe OOJIE3HM YeIOBEKa,
UX TIPUYHMHBI U MPOoUIAKTUKA. BiusHMe MyTareHoB Ha 3/10pOBbE 4eJIoBeKa. Mepbl NpoUIaKTHKH
HACJIEICTBEHHBIX 3a00JIeBaHUN YelOBEeKa M 3alUThl OKpY’KaIOLIEeH Cpelbl OT 3arps3HEeHHs
MyTareHamu. ['eHeTrnka — reopernyeckas ocHoBa cenekuuu. Cenexiusi. OCHOBHBIE METO/bI CEJIEKIINU
— rubpuu3anus, UICKyCCTBEHHBIN 0TOOp. bruoTexHonorus, ee T0CTUKEHUS U MEPCIEKTUBbI PA3BUTHSI.
OTUYECKHUE aCTIEKThl KJIOHUPOBAHUS YEIIOBEKA.

Hemoncmpayuu:

MHoroo0pa3ue OpraHu3mMoB, OOMEH BELIECTB M IPEBpAIlEHUs SHEPrUU B KIIETKE,

(dboTocuHTE3, AeNeHue KIeTKU (MUTO3, MEH03), CIOCOObI OECIONIOro pa3MHOKEHHUS, MTOJIOBbIE KIETKH,
OIJIOZIOTBOPEHHE Y PACTCHUN U KUBOTHBIX, HHAMBUIYATbHOE PA3BUTHE OPTaHU3Ma, MOHOTHOPHIHOE
CKpeIllMBaHUEe, TUTHOPHUIHOE CKpEIIMBaHUE, MEPEKPEeCT XPOMOCOM, HEMOJIHOE IOMHHHpPOBAHUE,
CIICTIJICHHOE HACJIEJOBAaHUE, HACJIEIOBAHUE, CIEIUICHHOE C II0JIOM, HACJEACTBEHHBIE OO0JIe3HU
YelioBeKa, BIMSHHE aJKOroJiu3Ma, HApKOMAaHWHU, KypeHUsi Ha HaCJEICTBEHHOCTb, MYTalluH,
MOIUGUKAMOHHAST HM3MEHYMBOCTb, LEHTPHl MHOr000pasvsi M MPOUCXOKACHUS KYJIBTYpPHBIX
pacTeHMii, UCKYCCTBEHHbBIN 0TOOp, TMOpUIN3aIus, HCCIe0BaHus B 00JaCTH OMOTEXHOJIOTHH.

Ilpakmuueckue padomot

1. CocraBieHue NpOCTEUIIUX CXEM CKpelIMBaHMs. PelieHne 31eMeHTapHbIX TeHETHYECKUX
3ajad.

2. BrolsBneHHE MCTOYHUKOB MYTareHOB B OKpyxarolied cpene (Ha mpumepe Kpbeimckoro
pErvoHa) 1 OlleHKa BO3MOXHBIX MOCJIEICTBUN UX BIUSHUSA HA OPraHU3M

3. AHanu3 U OlIeHKa 3TUYECKUX aCIIEKTOB KJIOHWPOBAHUS YeIOBEKa

Ob606wenue 3nanuii: OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHUYMBOCTH

1. Bwua (104.)

Hctopust »BomonMOHHBIX ujael. 3HaueHue pabor K.JIunnes, yuenus XK.-b. Jlamapka 006
sBomoruu. Teopust sBomouuu Y. [lapBuna. Poib 3BOJIONMOHHON TeopuM B (POPMHUPOBAHUM
COBPEMEHHOM €CTeCTBEHHOHAy4YHOW KapTuHbBl mupa. Bun, ero xpurepuu. CUHTETHUYECKas TEOPHUs
sBosoLuu. [lomynsus — cTpykTypHas eIMHHIA BUAA, SJIEMEHTapHas elMHuIla 3BoJoLuH. ['eHeTrka
nomyJisinui. J[BWKyIIHe CHIIbl SBOJIIONMH, WX BIMSHUE HA TEHOQOH] MOMYJSAIUH. Pe3ymbTarhl
sBomoruK. CoxpaHeHHe MHOrooOpasusi BHUJOB KaK OCHOBAa YCTOWYMBOTO pa3BUTUs Ouocdepsl.
[IpyunHbl BbIMMpaHUs BUJOB. buomornueckuii mporpecc u Ouosormueckuii perpecc. Ilytu wu
HampasJieHuss Makpodsomonuu. [Ipoucxoxkaenue xu3zHu Ha 3emse. OTIMUYUTENBHBIE INPU3HAKU
KUBOTO. YCJIOKHEHHE >KHUBBIX OPraHM3MOB B Ipoliecce 3BOJOUUU. OCHOBHBIE 3TaNbl Pa3BUTHUS
opranudeckoro mupa. Apxei. [Iporepo3oil. OcHOBHBIE COOBITHS Mane030s1 U Me30304. KaitHo30ii.
'unoTte3bl mpoMCXOXkIEHUs uenoBeka. JlokasarenbcTBa pPOJCTBA YENOBEKAa C MIIEKOMUTAIOLUIUM
KUBOTHBIMH. DBOJIIOLINA YeloBeKa. [[porcxokieHne 4enoBeuecKux pac, UX €IMHCTBO.

Hemoncmpayuu:

Kpurepun Bupa, momynsuus — CTPYKTypHas €QUHMIA BUA, €IMHULA DSBOJIIOLUM,
JBUKYILIUE CUJIbl IBOJIOLMK, BO3HUKHOBEHHE W MHOrooOpas3ue MpHUCIOCOOIEHUH y OpraHu3MOB,
00pa3oBaHMe HOBBIX BUJIOB B IPUPOJE, BOJIIOLIUS PACTUTEIIEHOTO MUPA, IBOJIOLMS AKUBOTHOT'O MUPA,
peaKue U hucyesarolue Bubl, GOpMbl COXPAaHHOCTH NCKONAEMbIX PACTEHUH U )KUBOTHBIX, IBUXKYIIIHE
CHJIBI AaHTPOIIOT€HE3a, TPOUCXOXKICHNE YEIIOBEKA, POMCXO0KICHUE YETIOBEUECKUX pac.

Jlabopamopuvie pabomuot

1.0Onucanne ocobeit Buaa mo Mop(oaoruueckoMy KpuTEpHIO.

2.BpIsiBIIeHNEe N3MEHYMBOCTH y 0COOEH 0THOTO BH/IA.

3.BrIsBIICHNE IPUCTIOCOOICHHH Y OPTaHU3MOB K Cpejie OOUTaHHUS.

4 .BpIsiBIeHUE TPU3HAKOB CXOJICTBA 3apOJbIIICH YeloBeKa M JPYTUX MIICKOMHUTAIOMINX Kak
JI0Ka3aTeJIbCTBO X POJCTBA.

Ilpakmuueckue padomoi

4.AHanu3 1 OLIEHKAa Pa3JIu4HbIX TEOPUN TPOUCXOXKICHHUS )KU3HU.

5. AHanu3 ¥ OIIEHKA Pa3JIMYHbIX TUIIOTE3 IPOUCXOKACHUS YEII0OBEKA.

0O6006wenue 3nanuil’ DBONIONNS: IBWXYILNE CUIIbI, HAIIPABJICHUS U PE3YJIbTAThI.



IV. Jxocucremsl (8 4.)

Okonoruyeckue (HaKTOpbl, UX 3HAYEHHE B JKU3HM OPraHM3MOB. ODKOJIOTMYECKas HHIIA.
buonornveckue putMbel. MEXBHUIOBbIE OTHOIICHHUS: MApa3sUTU3M, XHUIIHUYECTBO, KOHKYPEHIIUS,
cumOuo3. BugoBas u mpocTpaHCTBEHHAsl CTPYKTypa 3kocucteM. TunuuHble 3kocucteMbl Kpbima.
[TumeBbie CBSI3M, KPYroBOPOT BELIECTB M IPEBPAIECHUS SHEPrHH B JKOcHUCTeMax. lIpuunHbI
YCTOWYMBOCTU M CMEHBI SKOCHCTEeM. VIcKyccTBeHHbIE COOOIIECTBA - arpO’IKOCUCTeMbl. THUNHYHbIE
arposkocuctembl Kpbima. bruocdepa — rnobansuas skocuctema. Yuenue B.M. Bepnanckoro o
ouocdepe. Ponb xuBbIX opranu3mMoB B Ouocdepe. bruomacca. buonormdeckuii KpyroBoport (Ha
puMepe KpyroBopoTa yriepojaa). DBomtoius ouocdepsl. [ modanpHbIe SKOJOTHIECKHE TPOOIEMbI U
nyTd uX pemieHus. I[locnencTBusi OesTENbHOCTH 4eIoBeKa B OKpyxawiei cpene. [Ipobrema
yCTOMYUBOTO pa3BuTUsa 6uocdepsl. [IpaBuia noBeaeHus B IpUPOAHOI cpene.

Obo6wenue. «Ixocuctembl. buocdepa — rimodanpHas YKOCHCTEMa

Hemoncmpayuu:

Dxonoruyeckue (HakTopbl U UX BIUSHUE HA OPraHU3MBbl, OMOJIOTHYECKHE PUTMbI, MEXBHUIOBBIE
OTHOIICHMS: TApPa3UTU3M, XHUIIHUYECTBO, KOHKYPEHIHsS, CUMOMO3, SPYCHOCTb PACTUTEIHLHOTO
CO00111eCTBA, MUIIEBbIE LIETIU U CETH, IKOJIOTMYECKas MUPaMUIa, KPyrOBOPOT BEIIECTB U IPEBPAIICHUS
9HEPTUU B DKOCHCTEME, SKOCHUCTEMAa arpodKocucTema, orochepa KpyroBopoT yriepojaa B ouocdepe,
O6uropaszHooOpasue, r1odanbHbIe SKOJOTHYECKHE MPOOIeMbl MOCIEACTBHS ACITEIbHOCTH YEIIOBEKa B
OKpY>Karoleu cpezie, onocdepa 1 4eIoBeK 3a0BEAHUKU U 3aka3HuKU Poccuu, Kpeima.

Ilpakmuueckue pabomot

6. CocraBieHue CcxeMm I[epelayd BeUlecTB W H3Hepruu (uemnei nwuranus). Pemenue
9KOJIOTHUYECKUX 3a7au.

7. CpaBHHTENbHAs XapaKTEPUCTUKAa NPUPOIHBIX HKOCHCTEM M arpodKOCHCTEM CBOEH
MECTHOCTH.

8. BpIsiBIIEHHE aHTPONIOTEHHBIX U3MEHEHHUH B 9KOCUCTEMAX CBOEH MECTHOCTH.

9. UccnenoBanue N3MEHEHUI B SKOCUCTEMAaxX Ha OMOJIOTMYECKUX MOJIETAX (AKBAPUYM).

10. Ananu3 W OLEHKa MOCIEJCTBUII COOCTBEHHOW MEATEIBHOCTH B OKpY’KaloIeh cpene,
rJ100ATBHBIX 9KOJIOTHYECKHX MPOOIeM U IyTel UX perIeHusI.

IKcKypcuu

1.MHoroo0Opasue COpPTOB pacTeHHl W TOpPOJa JKUBOTHBIX, METOJbl HX BBIBEICHUS
(cenmekuMOHHAs CTaHIUs, MIIEMEHHas ¢epMa, CebCKOXO03SICTBEHHAsI BHICTaBKa, OOTaHUYECKU caf,
OKPECTHOCTH IIKOJIBI).

2.Muoroo6pa3ue BuaoB. Ce30HHbIE U3MEHEHUS B IPUPOIE (OKPECTHOCTH IIKOJIBI).

3.EcTrecTBeHHBIE M UCKYCCTBEHHBIE YKOCHCTEMBI (OKPECTHOCTH IIIKOJIHI).

Pesepenoe epems — 3 uaca
4. TemaTHuyeckoe INIAHHPOBAHHE

TemaTH4eckoe NJAHUPOBAHME COCTABJIEHO € Y4YeToM padodeil NMporpaMMbl BOCHUTAHMSA
(monyasb «llIkoabHBIN YPOK»).

Peanu3anus BociuTareabHOIO MOTEHIMANA YPOKa MPENOIaraer:

. YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOUICHHH MEXIy YYHTEIeM H €ero Yy4YeHUKaMH,
CMOCOOCTBYIOIIMX TO3UTUBHOMY BOCHPUATHIO YyYalllUMHUCS TpeOOBaHMM W MHPOCHO yduTesns,
NPUBJICYCHUI0O WX BHUMAHUSA K O0OCy)KZaeMoil Ha ypoke WH(GOpMAlWW, AaKTHBH3AIUUA UX
M03HABATENLHON J1EATEIbHOCTH;

. noOy>X/ICHHE ITKOJIBHUKOB COOIONIATh Ha YpOKe OOIICTIPHHATHIE HOPMBI TIOBEICHUS, TIPaBHIIa
OOIIeHHsI €O CcTapmUMU (YYUTENSIMH) U CBEPCTHUKAMHU (IIKOJbHUKAMH), MPHUHIIUIBI Y4eOHOM
JTVCIUTUTAHBI ¥ CAMOOPTaHHU3AIHH;

. NpUBJIEYCHUE BHUMAaHMS IIKOJIBHUKOB K IEHHOCTHOMY acCHeKTy H3y4yaeMbIX Ha ypoKax
SIBIIGHUH, OpraHu3anus UxX paboThl C MOITy4aeMON Ha YpOKe COIMANbHO 3HAYMMON MH(popMaueil —
WHUIMAPOBAaHHE €€ OOCYKICHMsI, BBICKA3bIBAHUS YYAIIMMHUCA CBOEr0 MHEHHS 10 €€ IIOBO.Y,
BBIPAOOTKH CBOETO K HEll OTHOIICHHUS;

. UCIIOJIb30BaHHE BOCIUTATENIBHBIX BO3MOXKHOCTEH COMAEpX aHHUA y4eOHOro mpeaMera dyepes
JEMOHCTPAIMIO JETSM IPHUMEPOB OTBETCTBEHHOTO, TPaXIAHCKOTO TIOBEICHUS, MPOSBICHUS
YeJIOBEKOII0OMS U TI0OPOCEepACUYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIMX TEKCTOB JJIsl UYTEHUS, 3a71a4



JUISL peLIeHuUs], TPOOIEMHBIX CUTyallui 7151 00CYKICHHUS B Ki1acce;

. NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (pOopM padOThl yyalluxcs: MUHTEUIEKTYyalbHBIX WP,
CTUMYJIUPYIOIIMX IIO3HABATEIbHYIO MOTHBALMIO ILIKOJBHUKOB; IUAAKTUYECKOIO Tearpa, IAe
MOJTy4YeHHbIE Ha ypOKE 3HaHUS OOBITPHIBAIOTCS B TeaTpalbHBIX MOCTAHOBKAX; JUCKYCCHUN, KOTOpbIE
JAI0T yYalIuMCsi BO3MOKHOCTh IPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOIO IHMAJIOra; TPYyHIIOBOM
paboTsl wiK paboThl B Mapax, KOTOPHIE ydaT MIKOJbHUKOB KOMAaHIHOW paboTe W B3aUMOJIEHCTBUIO C
JIPYTUMU JAETHMU;

. BKJIFOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTatOT NOAAEPKaTh MOTUBALIUIO JIETEN K
IIOJIyYEHUIO 3HAHUH, HAJIAXKMBAHUIO [TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUH B Kjacce, IOMOTraloT
YCTaHOBJICHUIO J0OpOsKenaTeIbHON aTMOc(hephl BO BpeMs ypOKa;

. opranu3ansi 1medcrBa MOTUBHUPOBAaHHBIX M OSPYAUPOBAHHBIX y4yallMXCs Hag HX
HEYCHEBAIOIIMMHA  OJHOKJIACCHUKAMM, JAOLIEro IIKOJIbHUKAM COLMAIBHO 3HAYUMBIA  OMBIT
COTPYIHUYECTBA U B3aUMHOMN IIOMOILIH;

. WHULUAPOBAHUE U TOAJEPKKA HCCIEI0BATEIbCKONW JIEATEIbHOCTU IIKOJBHUKOB B paMKax
peanu3anMM MMM HHIUBUAYAIbHBIX M TIPYNIOBBIX HCCIEJOBATENbCKUX IPOEKTOB, YTO JAacT
IIKOJIbHUKAM BO3MOXKHOCTh MPHOOPECTH HAaBBIK CaMOCTOSITEIBHOTO PELICHUS TEeOPETHYECKOM
npoOieMbl, HaBBIK TE€HEPUPOBAaHUS U O(OpPMIICHUS COOCTBEHHBIX HJICH, HABBIK YBAKUTEIHHOTO
OTHOILICHUS K Yy>KUM UAesM, 0OPMIICHHBIM B paboTax APYrux HcciaenoBaresneil, HaBblK MyOIMYHOTO
BBICTYIUICHHUS IIepe]l ayJUTOPUEN, apryMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEU TOUKH 3PEHMUS.

Ne | HammeHoBaHue Koumm | KonTpoJibHble IMpakTuyeckue JlabopaTopHble
1/ | pa3aesa/TeMbl 4ecTB padoThI padoThI padoThI
n 0
4acoB

1 | Il.Opeanuzm 13 1 3 -
2 | Il Buo 10 - 2 4
3 | IV. 9xocucmemui 8 1 5 -
4 | Pe3epB. [loBTOpenue 3

M 00001IeHHEe

BCEIO 34 2 10 4

5.KanenaapHo-teMaTnieckoe NnJaHUpPOBaHHe

Ne Ne Tema ypoxka IIpakTuy HMara
yYpoOKa | ypoka eckast
B 4acThb Ilinan dDakT
Teme
Tema 2.0pzanusm (npooonyxcenue) 13u.
1 1 HacnencTBeHHOCTh M M3MEHUYNBOCTD — CBOMCTBA
OpPraHHU3MOB
2 2 IIepBbiit 1 BTOpO# 3akoHbI I .MeHnens u ux
LIUTOJIOTHYECKIE OCHOBBI
3 3 JurnbpunHoe ckpeuuBanue. TpeTuit 3aKoH
I".Mennens 1 ero HUTOJIOTHUECKHUE OCHOBEI
4 4 Ilpakmuueckas pabomaNel Il p.1

CocraBneHue HpOCTCﬁLHHX CXCM CKpCIIUBAHUA.
Pemenne OJICMCHTAPHBIX TCHCTUYCCKHUX 3a/1a4

5 5 CuernnenHoe HacnefoBanue. 3akoH T.Moprana.
XpoMocoMHast Teopus HACJIEICTBEHHOCTH.
I'eneTnueckue KapThlL. CoBpeMeHHbIE




IMpCACTABJICHUSA O TCHC U TCHOMC

Omnpenenenue nona. HacnenoBanue, CliEMIIEHHOE €
10JIOM

~

~

BzaumoenicTBre reHOB

Moaudukarmonsas n3MeH4YnBOCTh. Hopma
peakiu

Hacnencreennas ”3BMEHYMBOCTD U €€ BUIBIL.
MyTtanuu. MyTtaressl

10

10

HacnenoBanue npu3HaKkoB y 4eJIOBEKa.
IIpakmuueckas paboma No2 BrisBnenue
HCTOYHHKOB MyTareHOB B OKpY Karomiel cpene (Ha
npumMepe KpsIMCKOro pernona) u oneHka
BO3MOJKHBIX MTOCJIEJCTBUI NX BIUSHUS Ha
OpraHu3M

Ilp.2

11

11

I'enetuka — TeopeTuyecKas OCHOBA CEJICKIIHH.
Cenexuusi.

Oxekypcus Nel Muoroobpaszue copToB pacTeHUN
Y TIOPOJI YKUBOTHBIX, METOJIbI MX BBIBEJICHUS

12

12

bruotexHonorus, ee JOCTHKEHUS U IEPCIEKTHBBI
pa3BHUTHSL.

Ipakmuyeckasn paboma Ne3 Ananu3 u oleHKa
ITUYECKUX aCTIEKTOB KJIOHHPOBAHHS YEIOBEKa

Ilp3

13

13

Oboowenue 3nanuii: OCHOBHBIC
3aKOHOMEPHOCTH HACJIEICTBEHHOCTU U
W3MEHYUBOCTH.

Konrpoabsnas padoraNelno reme:«OCHOBHBIE
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U
U3MEHYUBOCTH

Tema 3. Buo - 10y

14

HcTopus 3BOMIOIMOHHBIX HACH

15

Bun, ero xpurepun. BunoobpazoBanue
Jlabopamopnas pabomaNel. Onucanue ocoOeit
BUJIA 110 MOP(HOJIOTHIECKOMY KPHTEPHIO

JI p.1

16

CuHTeTH4ecKast TeOpUs IBOTIOIHH
Jlabopamopnas paboma Ne2. BeisBiieHue
M3MEHYUBOCTH y 0co0el 0JTHOrO BHJIa

17

PesynbTarel 3BOMIOLIMHT

Jlabopamopnas pabomalNe3 . BrisiBnenue
MIPUCTIOCOOICHUH Y OPTaHU3MOB K cpefie
oOuTaHus

18

buonoruyeckuii mporpecc 1 GMOIOrMUECKHMA
perpecc. IlyTu 1 HanpaBJIeHUs] MAKPOIBOJIIOLIMU

19

[Ipoucxoxaenue xu3Hu Ha 3emiie. Apxeu.
[TpoTepo3zoit. OcHOBHBIE COOBITHS TANE0305 U
Me303051

Ilpakmuueckas pabomalNe4. AHanu3 u oreHKa
Pa3IMYHBIX TEOPUI MPOUCXOXKICHUS JKU3HH

Ilp 4

20

Kaitno30i1. [ 'unoTe3p1 nponcxokaeHus 4eIoBeKa
Jlabopamopnas pabomahes. BrisiBnenue
NPU3HAKOB CXOJCTBA 3apOoJbIIICH dYeloBeKa U
APYTHX MIICKOMHUTAIOMINX KaK JJOKa3aTeIbCTBO HX
pOJICTBa

21

DBOJIIOLIMS YETTOBEKA
Ilpakmuueckas pabomalNe5. AHanu3 u orieHKa
pa3JIMYHBIX TUIIOTE3 IPOUCXO0KICHHUSI YETIOBEKa

Ilp.5.




22

O606wenue 3Hanuil 0 TeMe: «IBOJIIOINS:
JIBHKYIIIME CUJIbI, HAPABJICHUS U PE3YIbTaThD»

23

10

Oxekypcus No2. MuorooOpasue BuioB. Ce30HHBIC
W3MEHEHUS B IPUPOLE

Tema 4. Ixocucmemor- 8u

24

Okonornyeckue (HakTopbl, X 3HAUCHUE B KU3HH
OpraHHU3MOB

25

BunoBas u npocTpaHCTBEHHAs CTPYKTypa
skocucreM. Tunnunelie 3kocucremsl Kpbima

26

[TuieBbie CBA3M, KPYTrOBOPOT BEILECTB U
MPEBPAIICHHS SHEPTUH B IKOCHCTEMAX.
Ipaxmuueckas pabomaNe6. CocTaBieHue cXeM
nepeavn BEeeCTB M SHEPruu (1IeTei MUTaHus).
PeleHne 3K0JIOrH4ecKux 3a1a4

27

[TpUyrHBI YCTOHYMBOCTH U CMEHBI YKOCHUCTEM.
HckyccTBeHHBIE COOOIIECTBA - arpO’IKOCUCTEMBI.
Tunuyneie arposkocucTeMbl Kpbima.
Ilpakmuueckas paboma Ne7. CpaBHUTEIbHAsS
XapaKTEPUCTHKA TPUPOTHBIX IKOCUCTEM U
arpO’KOCUCTEM CBOEH MECTHOCTH

28

buocdepa — rinobasnbHas 3KocucTeMa

29

DBOJIIOLUS ouocdepsl. I'moGanpHbIC
IKOJIOTHYECKHE TTPOOJIEMBI B ITyTH UX PEIICHHSI.
Ilpakxmuueckas paboma Ne§  BwisiBieHue
AHTPOTIOTEHHBIX M3MEHEHHH B 9KOCHCTEMaX CBOCH
MECTHOCTHU

Ilp 8

30

O600menue 3HaHu «kocuctembl. buocdepa —
ri1o0abHast 3KOCUCTEMAY

KonTtpouabHnas pabora Ne2 no teme:
«9kocuctembl. buocdepa — rnodanpHas
HKOCHCTEMA»

K.p.2

31

IIpakmuyeckas pabomalNe9 ViccnenoBanue
M3MEHEHH B DKOCHUCTEMaX Ha OMOIOTUIECKUX
MoJIeTIsiX (aKBapuyM)

Ilpakmuueckass pabomaNel() Ananu3 u OIeHKA
MOCTECTBUM  COOCTBEHHOH  JEATETBbHOCTH B
OKpY’Kalomien cpefie, TI00aIbHBIX 9KOJIOTHYECKIX
pobJIeM U MyTel UX pereHus

IIp 9,10

Pe3eps. Ilosmopenue u 0606uenue

- 3y,

32

Peseps. [ToBTopenue u 06001IeHNE
OxekypcusaNe3EcTecTBeHHBIEC U UCKYCCTBEHHBIE
HKOCHUCTEMBI

33

Peseps. [loBTopenue u 060011eHIE

34

Peseps. [loBTopenue n 06001eHIE




PABOYASA ITPOI'PAMMA
O MPEJMETY «BHOJIOTHSA (YTJIYBJEHHBINA YPOBEHbB)»

11 kiaacc



1.ITosicHuTeILHAS 3aNIMCKA
Pabouas nporpamma o 6uosnoruu (10-11 kmace, yrimyOneHHBIH YPOBEHb) COCTaBlIeHa B COOTBETCTBUH
c:
- ®enepaiabHBIM 3aKOHOM OT 29.12.2012 Ne273-D3 «O06 ob6pazoBanuu B Poccuiickoit @enepanumn»;
- IIpukazom MwunoOpuayku Poccum ot 17.05.2012 N 413 (¢ u3meneHusmu) «O0 yTBEpKICHHUH
(denepanbHOro roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPETHETO OOIIero odpazoBaHUS
(3apeructpupoano B Muntocte Poccun 07.06.2012 N 24480)
- [IpumepHOIT OCHOBHOIM 00pa30BaTEIBLHON IPOrpaMMOii cpeaHero odmero oopazosanus (OqodpeHa
pemeHueM  deaeparbHOr0  y4eOHO-METOMYECKOr0 OOBEAMHEHHS 1o o0meMy oO0pa30oBaHHUIO,
nporokoi ot 28 uroHs 2016 r. Ne 2/16-3), ¢ ydaerom [IporpamMmbl BOCIUTAHHS HAYAIBHOTO OOIIETO
o0Opa3oBaHMs, OCHOBHOTO O0IlEro oOpa3oBaHHUs, CpeIHEro ooiero odpazoBaHUs, IIAHUPYEMbIX
PE3yJIbTaTOB OCHOBHOTO 001IIero 00pa3oBaHus
- Ilpukazom MunucrepcTBa obOpazoBanus Poccuiickoit ®deneparuun ot 09.03.2004 N 1312 (c
n3MeHeHnssMn ) «O0 yTBepkIeHnH (peaepanbHOro 6a3ucHOro y4eOHOro 1iaHa v MPUMEPHBIX YIeOHBIX
IUIAHOB ISl 00pa3oBaTelbHBIX yupexzaenuit Poccuiickoit denepanuu, peann3yrommMx MpOrpaMMbl
o011ero 00pa3oBaHUsy.
PaGouas nporpamMmma OpHEHTHUPOBaHA Ha y4eOHHK «buonorus.10-11kmaccer:
yue0.00mieo0pazoBar.opranu3anyii: yriayos. yposens: B 2 4., 4.1/[ [L.LM. Boponun, JI,B, Beicornkas,
I'M. Jeiviun u 1p.]; nox pea.B.K.Ilymuoro u I''M. Ipimmmna. — M.: IIpocsewenune, 2014».
Pabowas mporpamma BKIJIIOUYAET: IJIAHUPYEMBIE PE3YJIbTAaThl OCBOCHHS OOYYalOUIMMHCS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl CpeIHEro o0IIero o0pa3oBaHus Ha YIIyOJIEHHOM ypOBHE; OCHOBHOE
coJiepKaHue C YKa3aHHEM 4acoB, OTBOJAMMBIX Ha U3yUEHHE KaXkKI0To OJI0Ka, TIepeuHeM J1abopaTOPHBIX
Y IPAKTHYECKUX paboT, IKCKYypCU; TEMAaTHUECKOE IMIIaHUPOBAHUE.
N3yuenue 6uonoruu Ha yriryOJIEeHHOM ypOBHE CpPeIHEro (II0JIHOT0) 0011ero o0pa3oBaHus HaIIPABJIEHO
Ha JIOCTH)KEHUE CIENYIOIINX Yenel.
- OCBOCHHME 3HAHWW OO0 OCHOBHBIX OHOJIOTMYECKUX TEOPHSIX, WACSIX W MPHHIIUIIAX, SBIISIOIIAXCS
COCTaBHOI YacThIO COBPEMEHHOI €CTeCTBEHHOHAYYHOW KapTHUHBI MUPA; O METOJaX OMOIOTHYECKUX
HayK (LIUTOJIOTUHU, TEHETHKHU, CEJICKIHUU, OMOTEXHOJIOTHHU, YKOJOTUHU); CTPOCHUU, MHOTO0Opa3uu U
O0COOCHHOCTSIX OmocucTeM (KJI€TKa, OpraHu3M, MONyJslus, BHA, OuoreoneHo3, Ouocdepa);
BBIAFOIINXCS OMOJIOTHYECKUX OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTMYEeCKON HayKe,
- OBJIaJICHUE YMEHHUSMHU XapaKTepHU30BaTh COBPEMEHHBIC HAyYHBIE OTKPBHITHS B 00JIacTH OMOJIOTHH;
YCTaHABIIMBATh CBS3b MEXKIY Pa3BUTHEM OHWOJIOTUH W COIHMAIBHO-ITUYCCKHMH, JKOJIOTHUYCCKUMU
nmpobiieMaMyd  YelOBEYECTBA; CAMOCTOATEIBHO  IMPOBOJUTH  OHMOJOTMYECKHE  HCCIETOBAHUS
(HabmroieHne, M3MEpPEeHHE, HYKCIEPUMEHT, MOJICIUPOBAHUE) W TPAMOTHO O(QOPMIISTH TOJTYYCHHBIC
pe3yNbTaThl, aHAIM3UPOBATh M HUCIOIB30BAaTh OWUOJOTMYECKYI0 HWH(GOPMAIMIO; TMOJIb30BATHCS
OMOJIOTrMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
- pa3BUTHE I[03HABATEIbHBIX HHTEPECOB, WHTEIIEKTyalbHbIX M TBOPYECKHUX CIOCOOHOCTEH B
mporecce  W3y4eHHs ~— NpoOJeM  COBPEMEHHOW  OHMONOTMYECKOW  HAayKW;  MPOBEICHHS
OKCIIEPUMEHTANIbHBIX  WCCIEIOBAHHM, pelieHus  OHOJOTMYEeCKHX  3a/Jay, MOJEIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TPOIIECCOB;
- BOCHHTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHUS 3aKOHOMEPHOCTEH >KUBOM MPHUPOJIBI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIIEHHS K HEW, COONIONEHHS ATHYECKHMX HOPM IPH TPOBEICHUH
OMOJIOTMYECKHUX UCCIEIOBAHUNL;
- HWCIOJIb30BaHWE NPHOOPETCHHBIX 3HAHWA W YMEHUH B TIOBCEJHEBHOW JKWU3HU IS OIICHKH
MOCTIeJICTBUM CBOEH JAEATEIbHOCTH MO OTHOIICHUIO K OKPYKAIOIIEH cpeie, COOCTBEHHOMY 370POBBIO;
BBIPAaOOTKH HABBIKOB SKOJIOTMUECKON KYJIbTYphl; OOOCHOBAHUS U COONIOAEHHS Mep MpOopUIaKTUKU
3aboneBanuii u BUY-undexuuu.
Kypc Owonorum cpennero oOmiero o0Opa3oBaHus Ha YIIyOJE€HHOM YpOBHE HampaBlieH Ha
dbopMUpOBaHHE Y y4YalIUXCs IETOCTHON CHCTeMBbl 3HAHUW O KHBOW MPHUPOJIE, €€ CHUCTEMHOU
OpTaHW3aIli W SBOJIIOIUH, MMO3TOMY HpPOTrpaMMa BKIIOYAET CBEACHUS 00 OOMIMX OMOJIIOTHYECKUX
3aKOHOMEPHOCTSIX, MPOSBISIONIUXCS Ha Pa3HBIX YPOBHSIX OpraHU3alliu >KUBOW MpHpoabl. OCHOBY
orOopa coiep)kKaHWsi Ha YIIyOJIEHHOM YpOBHE COCTABIIIET 3HAHUEICHTPHUUYECKHH TIOAXOH, B
COOTBETCTBUM C KOTOPHIM Yy4al[Uecs OJDKHBI OCBOUTh 3HAHUS W YMEHHS, COCTaBISIOLIUE
JocTaTouHyto 0asy ais mpoaoskeHus oOpa3oBanus B BY 3e, obecnieunBaroniye KyJibTypy MOBEACHUS
B MPUPOJE, MPOBEACHHSI U OPOPMIICHUS OMOIIOTUYECKUX HCCIEAOBAHUN, 3HAUUMBIX ISl OYIyIIEero



6uosiora. OCHOBY CTPYKTYPHPOBAaHHUSI COJEpKaHUS Kypca OHOJOTMM B CTapuied IIKoie Ha
yriayOJeHHOM YPOBHE COCTABIISIIOT BEOYyIIUME CHUCTEMOOOpasylolue HUIAeH — OTJIUYHUTEIbHbIC
0CcOOEHHOCTH KMBOHM IPUPOJIBI, €€ YPOBHEBAsI OpPraHU3alMs U 3BOJIOLNS, B COOTBETCTBUU C KOTOPBIMU
BBIJIEJICHBI COJIEpKaTeNIbHbIE JTUHUM Kypca: buosiorus kak Hayka. MeToabl Hay4HOTO MO3HAHUS;
Kunerka; Opranusm; Bua; DxocucreMsl.

PaGouass mporpamma pa3paboTaHa Ha OCHOBe (QenepalibHOro 0a3ucHOro y4eOHOTo IUTaHa JUIs
o0pa3zoBaTeNnbHBIX yupexaeHnii PD, B COOTBETCTBUU C KOTOPHIM Ha M3Y4YE€HHE Kypca OMOJIOTMU Ha
yrIIyOJICHHOM ypoBHE BbIiesieHo 210 yacoB, B Tom unciie B 10 kimacce — 105 gacos (3 4aca B Henento),
B 11 xmacce — 105 gacoB (3 gaca B Hememo). [Iporpamma B 10 kiacce BKITIOYAeT B CeOS TEMBI:
«BBenenue» (3uaca), «buosiormueckue CUCTEMBI: KJeTKa M opranusm» (59 dvaco), «OcHOBHBIE
3aKOHOMEPHOCTH HACJEACTBEHHOCTH U M3MeHuuBocTH» (36 uvacoB). B 11 kmacce — «Opranusm u
cpena. Hanopranusmennsle cucteMbl. JkocucteMbl» (39 uyacoB), «MHKpO- MU MaKpOIBOIIOIUS.
PaznooOpasue opranmueckoro mupa» (33 uaca), «IIpoucxoxaeHne u pa3BUTHE >KU3HU Ha 3eMIIe.
AHTponoconmorenes» (25 yacos), Tak xe BoizesaeHo BpeMs (11 gyacor) Ha «[loBropenue u 060011eHNE
kypca 10-11 knaccay.

BonbmivHCTBO mpeacTaBieHHBIX B pabouell mporpamme 1abOpaTOPHBIX W MPAKTUYECKUX pPabOT
ABIISIIOTCS. (pparMEeHTaMu YPOKOB, HE TPEOYIOIIMMU JJISl UX MPOBEACHHUS JONOJHUTEIBHBIX YUEOHBIX
yacoB. JlabopaTopHbie pabOThl MOTYT OBITH UCIOJIB30BAaHbI YUHUTEIEM B MPOLECCE U3YUEHUS] HOBOTO
MaTepualia WM Ha JTane ero 3akperuieHus. JlaGopaTtopHbie paOOTBI MPOBOISATCS YYHUTEIEM C
UCIOJIb30BaHUEM (DPOHTANBHBIX, TPYIIOBBIX U MHANBUAYAIBHBIX METOJOB M MOTYT OLICHUBATHCS Ha
YCMOTpEHHE Y4HTeNst — BEIOOpoUHO MO0 y Beero kiacca. [Ipaktndyeckne pabOTHI BBITOIHSIOTCS C
LEeNbl0 OTPaOOTKM MPAKTUYECKUX HABBIKOB Y4YalUXCS W MOTYT MPOBOAUTHCA KaK B paMKax
TPaIUIIMOHHON KJIaCCHO-ypOYHOH (OpMBI, TaK W B BHUJE 3aIIUTHl IPOEKTOB, MPAKTUYECKHUX
KOH(MEepeHIIHiA U TpoY.

B paOoueli mporpamme MNpuUBEAEH MEpeYeHb JEMOHCTpAlMil, KOTOpPbIE MOIYT HPOBOJIUTHCSA C
HCIOJIb30BAHHUEM Pa3HBIX CPEACTB OOYUYEHHUS C Yy4eTOM crelupuKku 00pa3oBaTeIbHOrO yUpEeKICHUS,
€ro MarepuajibHOM 0asbl, B TOM 4uCle TaOiull, HaTypajbHbIX OOBEKTOB, MOJENEH, MYJsKeEH,
KOJUIEKIIHA, BUICOPHUIEMOB U JIp.

B paboueii mporpaMme npexycMOTpeH pe3epB CBOOOHOTO yueOHoro Bpemen# (7 yacoB B 10 kiacce u
8 yacoB B 11 kiacce) ans 6ojee MUPOKOro UCIIOIB30BaHUs, HAPSALY C YPOKOM, Pa3HOOOpas3HbIX (popm
OpraHu3aly y9eOHOTO Mpolecca (IKCKYPCHIA, JIAOOPaTOPHBIX U MPAKTUYECKUX pabOT, CEMHHAPOB) U
BHEJPEHUS COBPEMEHHBIX NIEAArOTHYECKUX TEXHOIOTHM.

Pabouas nporpaMma BKJIIOYAET  PETMOHAJIBbHBIN KOMIIOHEHT (u3yueHue BKJIaJ1a
HAy4YHOHUCCIIEI0BATEIbCKUX YUPEXKICHUN PErHOHa, a TAK)KE YUEHBIX-OUO0JIOT0B, UMsI KOTOPBIX CBSA3aHO
¢ KpeiMom, B pa3BuTuHe OMONOTMYECKONM HAyKH; 3HAKOMCTBO C THUIMYHBIMH SKOCHUCTEMaMH H
arposkocucteMamu KpbiMa, mpoGiieMamMu 0XpaHbl IPUPOAbI, COXpaHEHUs! OMOpa3HOO0pa3us U Jp. Ha
npumepe KppIMcKOro pernona), 4to mo3BosisieT (popMHpOBaTH YyBCTBO MATPUOTHU3MA, OEPEKHOTO
OTHOILIECHMS U JIFOOBHU K POJTHOMY Kparo ¥ TOPAOCTH 32 OTEUECTBEHHYIO HayKY.

2.I1manupyemblie pe3yJabTaThl 0CBOCHHUSI Y1e0HOI0 IpeaMeTa

JIn4HOCTHBIE pe3y/IbTaThl:

o HPaBCTBEHHOE CO3HAHHME U NOBEJCHHE Ha OCHOBE YCBOCHMS OOIIECUEIOBEUECKUX LIEHHOCTEMH,
TOJIEPAHTHOT'O CO3HAHMS U MOBEJCHUS B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH
JUAJor ¢ JAPYTMMM JIIOJIbMHU, JOCTUTaTh B HEM B3aMMOINOHHMMAaHMs, HaXOIUTh OOLIME el U
COTPYIHUYATD JUISl UX TOCTHKEHUS;

° MNPUHATHUE TYMaHUCTUUCCKHUX I_[eHHOCTeﬁ, OCO3HAHHOEC, YBAXUTCIIBHOC U 1106p0>KenaTem>Hoe
OTHOIICHHUC K APYIroMy YCIIOBCKY, €O MHCHUIO, MUPOBO33PCHUIO,
L4 CIIOCOOHOCTH K CONICPCIKUBAHUIO 1 (I)OpMPIpOBaHI/Ie IIO3UTUBHOI'O OTHOIICHUA K JIFOJAM, B TOM

yyciie K JIMIAM C OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3JI0pOBbS M HWHBalIHaaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (PU3UUYECKOMY U IICUXOJIOTHIECKOMY 3/I0POBBIO APYTUX
JIFOJIEW, YMEHUE OKa3bIBATH IIEPBYIO IIOMOIIb;

o MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, 3HAYNMOCTH
HayKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BJaJIeHUE NOCTOBEPHOM MH(pOpManuen o
MIEPEIOBBIX JOCTHMIKEHHUSX U OTKPBITUAX MUPOBOM M OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTDH B
Hay4YHBIX 3HaHUAX 00 YCTpONCTBE MHpa U O0IIECTBa;



. TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSKECHUN
BCel JKM3HHU; CO3HATEJIbHOE OTHOIICHHWE K HEMpPEephIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM
npodeccnoHabHOM U 0OIIECTBEHHOMN JAESITeTbHOCTH;

o DKOJIOTHYECKasl KYJIbTypa, Oepe’KHOE OTHOIICHHUS K POJHOMN 3eMJie, MPUPOTHBIM OOTaTCTBAM
Poccun u Mupa; MOHMMaHUE BIMSHUS COIMATBHO-DPKOHOMHUYECKHX IIPOLECCOB Ha COCTOSHUE
IIPUPOJHON U COLMAIIBHON CPEJIbl, OTBETCTBEHHOCTD 32 COCTOSIHUE IIPUPOJHBIX PECYPCOB; YMEHHUS U
HAaBBbIKU Pa3yMHOT'0 IPUPOJIONOIB30BaHUS, HETEPIIUMOE OTHOUICHHE K IEUCTBUSAM, IPUHOCSIIHUM BPE.
9KOJIOTHH;, TPUOOPETEHUE OIBITA YKOJIOTO-HAMPABIECHHON JEATEIIbHOCTH; SCTCTHUECKOE OTHOIIIEHUS K
MHUPY, TOTOBHOCTb K 3CTE€TUYECKOMY 00yCTPOICTBY COOCTBEHHOTO OBITA.

. OTBETCTBEHHOE OTHOIIIEHNE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHS [ICHHOCTEH
CEMEMHOM KU3HHU,
° MOJIOKHUTEIBHBIN 00pa3 CeMbH, POIUTENHCTBA (OTIOBCTBA U MAaTEPUHCTBA), HHTEPHOPU3ALIUS

TpaIuIUOHHBIX CEMEHMHBIX IIEHHOCTEH.

MertanpeameTHble pe3yJibTaThl
MeTtanpeameTHbie pe3yJabTaThl OCBOCHHUS OCHOBHOW OOpa30BaTEbHON MPOrPaMMBbI MPEACTABIICHBI
TpeMs TPYIIIIaMH YHUBEPCAIbHBIX y4eOHbIX nerictBuil (Y'Y /).

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS
BbINyCKHUK HAYYUTCS:

L4 CaMOCTOATCIIBHO ONPCACIIATE LCIU, 3aAaBaTb IMMapaMCTPbl U KPUTCPUH, 10 KOTOPBIM MOXKHO
OIIPECACIIUTD, YTO LCJIb JOCTUTHYTA,
L4 OILICHMBATh BO3MOXKHBIC TOCIEACTBUS JOCTH)KECHUS IMOCTAaBICHHOM II€Id B ACATCIIbHOCTH,

COOCTBEHHOM JKMU3HHM M XKU3HU OKPYXKAIOIIMX JIFOJCH, OCHOBBIBASCh Ha COOOPaXKCHUSX ITHKU M
MOpaH;

° CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpA30BATEIbHON EATEIBHOCTH U
JKU3HCHHBIX CUTYalUIX;

. OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMSI U Ipyrue HeMaTepualbHble PECYPChl, HEOOXOAUMbIE
IJIA JOCTHUXKCHUA [OCTaBJIEHHOH neiau,

L] BI)I6I/IpaTI) IyTb JOCTUIKCHHA 1LCIHU, IUIAHUPOBATH PCHICHUC IIOCTABJICHHBIX 3ajad4,
ONTUMU3HPYS MaTepHANIbHbIE U HEMaTepuaibHbIC 3aTPAThI;

° OpraHu30BBIBaTh I(PGEKTUBHBIM TMOHCK PECYpCOB, HEOOXOAUMBIX ISl  JOCTHUKCHHS
IMOCTaBJICHHOM IICIIH;

° COTIOCTABJIATH MOJTYUYECHHBIN PE3yJIbTAT NEATETLHOCTH C MIOCTABIICHHOMN 3apaHee IeIbIO.

Ilo3naBaTenbHbIE YHHBepcaJbHbIE YUeOHbIe AeliCTBUS

BBINyCKHUK HAY4YUTCH:

. UCKaThb M HAaXOJUTh OOOOILIEHHBIE CIIOCOOBI PELICHMs 3a/1ady, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTbIii HMHGOPMAIMOHHBI TOMCK M CTaBUThb Ha €ro OCHOBE HOBbIE (yueOHbIE U
MO3HABaTENNbHbBIC) 33/1a4H;

. KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIHIO C Pa3HBIX MO3UILIMH, paclio3HaBaTh
1 (pUKCUPOBATh MPOTUBOPEUUS B MHPOPMAITUOHHBIX UCTOUYHUKAX;
o HCIIOJIB30BaTh  PA3JIMYHBIE  MOJEJIBHO-CXEMAaTUYECKHE CpeAcTBa JUIsl  NPEACTaBICHUS

CYLIECTBEHHBIX CBSI3€H M OTHOLIEHUH, a TaKKe MPOTHUBOPEUUil, BBIABICHHBIX B MH(OPMAIIMOHHBIX
HNCTOYHUKAX;

J HaXOAUTh M TPUBOJUTH KPUTHUECKHE aApPIyMEHThl B OTHOIICHUU JEHCTBUH U CYXKIECHUUN
JPYToro; COKOWHO U pa3yMHO OTHOCUTHCS K KPUTUYECKHM 3aMEYaHUsIM B OTHOILIEHUN COOCTBEHHOTO
CYXJIEHUsI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

. BBIXOJUTh 33 pAaMKH Y4eOHOTro MpeaMeTa M OCYIIECTBIATh LEIEeHANPABICHHBIH IOUCK
BO3MOKHOCTEH /17151 IIUPOKOTO MEPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS;

o BBICTpauBaTh MHAUBHUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAS OPAaHUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

J MEHSATH U YAEPKUBATh Pa3HbIE MO3ULIMH B IO3HABATEIIBHOM 1€ATEIBHOCTH.

KomMMyHHUKaTHBHBbIE yHHBepcalbHble yueOHbIe AeiicTBUSA



BbINyCKHUK HAYYHUTCS:

J OCYIIECTBIISITH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (KaK
BHYTpHU 00pa30BaTeNbHON OpraHU3alliy, TaK U 3a ee MpeeaamMu ), ToJ0UpaTh MapTHEPOB [ 1E€IT0BOI
KOMMYHHKAIIUM HCXOJI U3 COOOpPaXCHHWH pe3yJbTaTUBHOCTH B3aMMOJCHCTBHUS, a HE JIMYHBIX
CHMIIATHI;

. IIPY OCYILLECTBICHUM I'PYIIIOBOM pabOThI ObITh KaK PyKOBOJUTEIEM, TAK U YICHOM KOMaH/Ibl B
pa3HbIX poJsAX (TeHepaTop uaeH, KpUTUK, UCIIOJHUTEND, BEICTYAKOLINM, SKCIIEPT U T.1.);

. KOOPJAMHUPOBaTbh U BBINOJHATH pabOTy B YCIOBHMSX pEaJbHOrO, BUPTYaJIbHOI'O U
KOMOHMHUPOBAaHHOI'O B3aUMOACHCTBUS;

. pPa3BEPHYTO, JIOTUYHO ¥ TOUYHO MU3J1araTh CBOK TOYKY 3PEHHs C UCIIOIb30BAHUEM aJCKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

o pacrio3HaBaTh KOH(IMKTOTEHHBIE CUTYallud M MPEJOTBpALIaTh KOH(PIUKTHI JO UX aKTUBHOU

(ha3bl, BRICTpauBaTh JICJTOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIUIO, H30eras JTMYHOCTHBIX OIIEHOYHBIX
CYKICHUU.

IIpenmeTHble pe3y/bTaThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl HA YIJIy0JIeHHOM
YPOBHE

PesynbraTel yriyONeHHOrO YpOBHS OpPHUEHTUPOBAHBI HA TMOJYYCHHE KOMIIETEHTHOCTEH Ui
nocienyomeil npodeccCuoHaNbHOM JesITeIbHOCTH KaK B pAMKax JJaHHOM MpeAMETHON 00JIacTH, TaK U
B CMEKHBIX € Heil 001acTsx. Jta rpynmna pe3yjabTaToB MPEINoIaracT:

J OBJIAJICHUE KJIOYEBBIMU MOHATUSMU U 3aKOHOMEPHOCTSIMHU, HAa KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHass o0JIacTh, pacliO3HaBaHME COOTBETCTBYIOIIMX KM IIPU3HAKOB M  B3aUMOCBs3EH,
CIOCOOHOCTh JIEMOHCTPHUPOBATH PA3JIMYHBIC TOAXOAbl K HM3YYCHHIO SBICHUH, XapaKTEePHBIX IS
n3y4aeMoi IpeAMeTHON 001acTy;

. YMEHUE peliaTh, KaKk HEKOTOpbIE IMPAKTUYECKHUE, TAK U OCHOBHBIE TEOPETUUECKHE 3a/1ayH,
XapaKTepHbIC ISl HCTIOJIb30BaHUS METOI0B U MHCTPYMEHTApHsI TaHHOW MIPEMETHON 00J1acTu;
. HaJU4he TPEICTABICHUNM O JIaHHOW MpPEeAMETHOM 00JacTH Kak IEJIOCTHOW TEOPHH

(COBOKYITHOCTH TEOPHii), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEKHBIMHU 00JIACTSMU 3HAHUH.

BbinmycKHUK Ha yri1y0JIeHHOM YPOBHE HAYUMTCSH:

o OLICHUBATh POJIb OMOJOTUYECKUX OTKPHITUHM U COBPEMEHHBIX UCCIIEIOBAaHUN B Pa3BUTHH HAYKU
U B IPAKTUYECKOH NEATEIbHOCTH JIIOJIEH;

o OLIEHUBATh pPOJb OHONOTMM B (POPMHUPOBAHMM COBPEMEHHON HayyHOW KapTUHBI MHpa,
[IPOrHO3UPOBATh MEPCHEKTUBbI pa3BUTHS OMOJIOTUY;

o YCTaHABIMBAaTh U XapaKTEpHU30BaTh CBS3b OCHOBOIIOJIArAOIIMX OHOJIOTMYECKUX MOHATUMN
(kyeTka, opraHu3M, BHJ, JKOCHCTeMa, Ouocdepa) ¢ OCHOBONOJATAIOIIMMU MOHATHAMM JPYTUX
€CTECTBEHHBIX HayK;

o 000CHOBBIBaTh CUCTEMY B3IJIJI0B Ha >KMBYIO MPUPOJLY M MECTO B HEW YeIIOBEKa, MPUMEHSS
OMOoJIOTNYEeCKHE TEOPUH, YUEHUS, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh T'PAHUIIBI UX TPUMEHUMOCTH;
o IPOBOJUTH Y4€OHO-HCCIEI0BATEIbCKYIO NESATEIbHOCTh MO0 OMOJIOTUU: BBIBUIATh TUIIOTE3bI,

IJIaHUPOBaTh PaboTy, OTOMpaTh W MpeoOpa3oBHIBATH HEOOXOAMMYIO HH(GOPMAIMIO, MPOBOJIUTH
JKCIIEPUMEHTBI, HHTEPIPETUPOBATh PE3YJIbTAThl, [J€JaTh BbIBOABI HAa OCHOBE IIOJYYEHHBIX
pe3yabTaTOB;

. BBISIBIIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH PAa3HBIX YPOBHEW OpraHWU3aINHN
KU3HH;

. YCTaHABIMBATh CBSI3b CTPOCHUS M (DYHKIMNA OCHOBHBIX OMOJIIOTMYECKUX MAKPOMOJEKYI, HX
pOIb B TIpoIeccax KIETOYHOTO MeTaboIn3Ma;

. peliath 3a7aud Ha ompeseneHue nocienoBatenbHocTH HykiaeotuaoB JJHK u uPHK (MPHK),
antukogoHoB TPHK, mocnenoBarepHOCTH aMUHOKHCIOT B MOJIEKYJie Oelika, MPUMEHSST 3HAHHS O
peaKuusIX MAaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJI€, TPUHLIMIE KOMILUIEMEHTAPHOCTH;

. JIeNIaTh BBIBOJIBI 00 M3MEHEHHSIX, KOTOPbIE MPOU30MAYT B MpoIeccax MAaTPUYHOTO CHHTE3a B
Cllydyae U3MEHEHUS MOCIIeI0BATeIbHOCTH HyKiIeoTu10B JJHK;



o CpaBHUBATH (Da3bl eICHUS KICTKHU; PElIaTh 33/1a4H Ha OTpe/IeTICHHE i CPABHEHUE KOJTMYECTBA
reHerTudeckoro Matepuana (xpomocom u JIHK) B KireTkax MHOTOKIJIETOYHBIX OPTaHU3MOB B Pa3HBIX
(hazax KIETOYHOTO IIUKJIA;

° BBIABJIATE CYIICCTBCHHBIC TPHU3HAKU CTPOCHUA KJICTOK OPraHU3MOB pPa3HLIX LAPCTB JKHUBOH
IIprUpoOAbI, yCTaHABJIMBATh B3aUMOCBA3b CTPOCHUA U (bYHKLII/IfI JacTe u OpraHOHU OB KJICTKHU,
L4 00OCHOBBIBATh B3aMMOCBS3b INIACTHYECKOIO0 H SHEPICTUYECKOI'O O6M€HOB; CpaBHHBATDb

MMpoHeCChl INIACTUYCCKOI0O MW JSHCPIrCTHYCCKOIo O6M€HOB, MNPOUCXOAAIINX B KIICTKAaX JKUBBIX
OpraHnu3MoOB,;

L4 OmpeaACIATh KOJIUYCCTBO XPOMOCOM B KIIETKAX paCTeHI/Iﬁ OCHOBHBIX OTACJIOB Ha PAa3HbIX Tallax
KHU3HCHHOI'O NUKJIa,
L4 pelmiaTth IcHCTHUYCCKUC 3aaadu Ha I[I/IFI/I6pI/II[HOG CKpCIIMBAaHUC, CHCIICHHOC (B TOM 4YHUCIIC

CLHCINICHHOC C HOJ'IOM) HAaCJI€OOBaHUEC, AaAHAIM3SUPYIOIICE CKPCIIUBAHUC, IIPUMCHSA 3aKOHBL
HaCJICACTBCHHOCTU U 3aKOHOMCPHOCTH CUCIVICHHOI'O HACJICAOBAHU A,

J pacKphIBaTh MPUYMHBI HACIEICTBEHHBIX 3a00JI€BaHH, apTyMEHTUPOBATh HEOOXOIUMOCThH MEP
IpenypeKACHUs TaKUX 3a00JIeBaHN;

o CpaBHUBATb pa3Hble CIIOCOOBI Pa3MHOKEHHS OPraHU3MOB;

o XapaKTepU30BaTh OCHOBHBIE ATAllbl OHTOI'€HE3a OPraHU3MOB;

J BBISBJISITH IPUUMHBI M CYLIECTBEHHbIE IPU3HAKU MOJU(PUKALMOHHOW M MYTalMOHHON
W3MEHYHUBOCTH; 000CHOBBIBATh POJIb U3MEHUMBOCTH B €CTECTBEHHOM M UCKYCCTBEHHOM 0TOOPE;

J 000CHOBBIBaTh 3HAYEHHUE Pa3HBbIX METOOB CEJEKIHH B CO3JAHUU COPTOB PACTEHUH, MOPOA
KUBOTHBIX U IITAMMOB MUKPOOPTraHU3MOB;

J 000CHOBBIBaTh MPUYMHBI U3MEHSAEMOCTU U MHOT000Opa3usi BUAOB, IPUMEHSS CUHTETUYECKYIO
TEOPHIO 3BOJIIOLINY;

J XapaKTepu30BaTh MOMYJIALHUIO KaK €MHULLY SBOJIOIMH, BUJ KaK CUCTEMAaTHUECKYIO

J KaTErOpuIO U KaK pe3yJibTaT IBOJIOLUH;

J yCTaHaBJIMBATh CBSI3b CTPYKTYPbI U CBOWCTB 3KOCUCTEMBI;

o COCTaBJIAITh CXEMBbl IIEPEHOCAa BEUIECTB M DHHEPrMM B JKOCHCTEME (CETH MNHTaHus),
IIPOrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHMs (DaKTOPOB CPE/Ibl;

J apryMEHTHPOBaTh COOCTBEHHYIO MO3MILHMIO 110 OTHOLIEHHUIO K HKOJOTHYECKUM IpobdiemMaM U
MOBEJICHUIO B IPUPOJIHON CPELIE;

. 000CHOBBIBaTh HEOOXOAMMOCTh YCTOMUNBOIO Pa3BUTHS KaK yCIOBUS COXpaHEHUs: buocgepsl;
J OILICHUBATh MMPAKTUYECKOE U ITUYECKOE 3HAUEHHE COBPEMEHHBIX HCCIIEIOBAHUI B OMOJIOTUH,
MEIULMHE, SKOJIOTUH, OMOTEXHOJIOIMH; 000CHOBBIBATH COOCTBEHHYIO OLIEHKY;

o BBISBIISAITh B TEKCT€ OHOJOTMYECKOTO COAEp)KaHUS MpoOjeMy M apryMEHTUPOBAaHHO €€
OOBSACHSTE;

. NPEJICTaBISATh OMOJOTMYECKYI0 MH(OPMALMI0O B BUJIE TEKCTa, TaOIMIBI, CXeMbl, rpaduka,

AuarpaMmbl U ACJIaTh BBIBOABI HA OCHOBAHUHW NPCACTABJICHHBIX JAHHBIX; HpGO6p330BBIBaTB rpa(i)m(,
Ta6J'II/II_Iy, AuarpaMmmy, CXemMy B TCKCT OMOJIOTHYECKOTO COACPIKaHUA.

BbinmycKHUK Ha yri1y0JICHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

o OpPraHW30BBIBATE WU IPOBOAWTH HWHIMBHUIYAIBHYIO MCCIEAOBATENbCKYIO AEATEIBHOCTH I10
Oouonorun (uau paspabaTeiBaTh MHAMBHUIYAJIbHBIM IPOEKT): BBLABUIAaTh TUIOTE3bl, IIAHUPOBATH
paboty, oTOupaTh U NpeoOpa3oBbIBaTh HEOOXOJUMYIO HH(OPMAINIO, MPOBOAUTH 3KCIIEPUMEHTHI,
MHTEPIPETUPOBATH PE3YNIBTATHI, 1EJIaTh BEIBOABI HA OCHOBE IIOJIYYEHHBIX PE3YyJIbTaTOB, IIPEICTABIATh
IIPOAYKT CBOUX UCCIICIOBAHUI;

. IPOTHO3UPOBATh TOCIECTBUS COOCTBEHHBIX HMCCIEIOBAHUN C YYETOM 3THYECKHX HOPM U
9KOJIOTMYECKUX TPEeOOBaHUI;

° BBIACIIATh CYIICCTBCHHBIC 0COOEHHOCTH KU3HEHHBIX OUKJIOB Hpe)ICTaBPITeJIeﬁ PAa3HBIX OTACIIOB
pacTeHuil ¥ THIIOB )KUBOTHBIX; U300paXKaTh [UKJIBI PA3BUTHUS B BUJIE CXEM;

J aHAJTM3UPOBaTh M HCIOJB30BaTh B PEIICHHMM YYEOHBIX W HCCIENIOBATEIbCKUX 3a]ad
I/IH(bOpMaI_[I/II-O 0 COBPEMCHHBIX UCCIICAOBAHHUAX B 6I/IOJ'IOFI/II/I, MCIHUIIMHE U ODKOJIOTHH,

° apryMEeHTHPOBaTh HEOOXOAMMOCTh CHUHTE3a €CTECTBEHHO-HAYYHOI'O M COLIMOIYMaHUTapHOTO

3HAHUA B 3IIOXY HH(I)OpMaHHOHHOﬁ OUBUIIN3alI1U,



. MOJIETUPOBaTh HM3MEHEHHE OJKOCHCTEM IO/ BIUSHHUEM pa3iINYHbIX Tpynn ¢HaKTopoB
OKpYKaIOIIEeH Cpelibl;

. BBISIBJISITH B IPOILIECCE HCCIENOBATENBLCKON JAESITEIbHOCTH IOCIEIACTBUS AHTPOIIOI€HHOTO
BOSI[GI‘/JICTBI/ISI Ha 3KOCHUCTCMbI CBOCI'O PCTHUOHA, MpcajiaraTb CHOCO6BI CHMXCHUA AHTPOIIOICHHOI'O
BO3JICHCTBUS HA SKOCUCTEMBI;

J UCIIOJIb30BATh MPUOOPETEHHbIE KOMIIETEHIIUN B IPAKTHUECKOM JESTEIbHOCTU U TOBCEIHEBHOM
KHU3HH JUIS IPHOOPETEHUS OMbITa JACSITEILHOCTH, MPEIIIECTBYIONICH MPO(hecCHOHATBHON, B OCHOBE
KOTOPO#1 JIE)KUT OMOJIOTUS KaK y4eOHBIN MpeIMeT.

3.COAEPKAHUE YUYEBHOI'O IPEJIMETA
IIOBTOPEHHE U OBOBLIIEHHE KYPCA 10 K/TACCA (17 u)

I1l. OPTAHU3M H CPEJIA. HA/IOPI'AHU3MEHHBIE CUCTEMbBI. 2DKOCUCTEMAI (37u.)
I11.1. Opranusm u cpena (11 4.)

OKkosorusi, €€ 3HayeHHWe KakK IIeHHOCTHO-HOPMAaTHBHOIO 3HAaHUS. OKOJOTMYecKue (HaKkTopsl:
abuoTtuyeckue, OMOTHYECKUE, aHTpororeHHple. O0IMe 3aKOHOMEPHOCTH JIEHCTBHSI KOJOTHUYECKUX
¢dakTopoB Ha opraHu3Mmbl. buonoruueckuii ontumyMm. Ilpenenst BbiHOCHMBOCTH. KomiuiekcHoe
neiicteue QaxrtopoB. Jlumurupyroumii ¢akrop. Cpensl xu3Hu. BogHast cpena, ee 3KOJIOrHMYECKHe
0COOEHHOCTH: TOABUKHOCTb, MJIOTHOCTb, BSI3KOCTh, MPO3PAaYHOCTb, CBETOBOM M TeMIepaTypHbIH
PEXUM, Ta30BbIil COCTaB BOJOEMOB. AJanTalyy BOJHBIX OpraHu3MoB K cpene. HazemHo-Bo3aymiHas
cpena. Baxuelmue xinMaTHueckue (akTOpbl: CBET, BIAXKHOCTb, TeMmIeparypa. DKOJIOTHYECKHE
TPYIIBI HA3€MHBIX PACTCHUI M )KMUBOTHBIX TI0 OTHOLICHHUIO K BoJie. CBET KaK KIIMMAaTHYEeCKHid (haKTop.
Cytounsle putMbl. DoTONEPHUO], €0 3HAUEHUE. DKOJIOTHUECKUE TPYIIIIBI PACTEHUH 110 OTHOLIEHUIO K
cery. [louBa — camas Mosozas cpesa )kU3HH, ee 0co0eHHOCTH. Poib opranu3smMoB B 00pazoBaHUU
noyBsl. Pa3zHooOpa3ue nouBeHHOM OMOTHI. JKUBBIE OpraHu3Mbl, Kak cpesia )KU3HH.

Hemoncmpayus: cxembl, TaONUIBI, PUCYHKH, HUIIOCTPUPYIOUIHE pa3JIM4HbIE CPEAbl JKU3HU U
JeWCTBUE SKOIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.

Oxekypeus.
1. Mopdomoruueckrue 0COOCHHOCTH CBETOMIOOUBBIX M TCHEBBIHOCIUBBIX PACTEHUH.
Oboowernue sHanull.

Cpenibl KM3HH U dKOJOrHYeckHe (hakTopsl (CeMUHap).

111.2. MMonyasiuus, Bua, 6uoueHo3 (8 4.)

buonornueckuii Bua — 00bEKT U3YUEHHsI CUCTEMATUKH, KOJIOTUH, TEHETUKH, 3BotoIK. Kpurepuun
BUJa: MOp(hosornyeckuid, reorpaduyeckuii, IKOJOTMUECKUI, OMOXMMHUYECKUN, (U3NOIOTHUECKU,
3TOJIOTUYECKHH, reHeTnueckuid. IlpakTHueckoe HCHoib30BaHHWE BUIOBBIX KpuTepueB. CTpyKTypa
BHJA. DKOJIOTHYECKUE XApaKTEPUCTUKU BHJA: DKOJIOTMYECKAs HMILA, SKOJIOIMYECKas BaJICHTHOCTD.
[Tonynsiums — CTpyKTypHas €AMHUIA BUJA, TEHETUYECKA OTKPBITAasi CUCTeMa. Bux — renernuecku
3aKpbITas cucTemMa. BaxkHelIue mokazareiar COCTOSIHUS MOIYJISLMA — YUCJIEHHOCTbD U INIOTHOCTD, UX
3aBUCHUMOCTh OT POKIAEMOCTH, CMEPTHOCTH, BBI)KHBAEMOCTH, IJIOJIOBUTOCTH 0cobel. Bo3pacTHas u
[OJIOBasi CTpPyKTypa mnomyisuuu. Ilomynsamus — caMoperyinupyromascss cucrtema. MeXaHu3Mbl
CaMOpETYJISAIMM YUCIEHHOCTH B nonyssinusax. IIpaktnueckoe 3HaueHHE MCCIEAOBAHUS TUHAMUKH
YUCJIEHHOCTH Monyjsauui. buomeHo3 — camas cioxHas oKuBasg cucrtemMa. Bujosas u
MIPOCTPAHCTBEHHAs CTPYKTypa OHoleHo3a. Buabl-1oOMUHAHTBI W BUABI-3AU(UKATOPBI, UX POJb B
sKocucteme. buonoruueckoe pazHooOpasue, €ro IeHHOCTb. THITbI B3aMMOOTHOLICHUN OIS
pa3HbIX BUIOB B OMOIIEHO3E: MYyTyalu3M, CUMOHMO3, KOMMEHCAJIU3M, XHUIIHUYECTBO, Mapa3uTH3M,
KOHKypeHuus. [IpuHnun koHKypeHTHOro uckintouenus I'.@. "ayse.

Jlemoncmpayus: TabNULIbI, CXEMBI, PUCYHKH, FepOapHble IK3eMILISPbI, HIUTIOCTPUPYIOLINE KPUTEPUN
BH/JIA, IONYJIAIUOHHBIE CTPYKTYPBI, TUIIOB MEKBHUOBOI'O B3aUMOJECICTBHS.

Jlabopamopusie pabomol.

1. N3yuenue kpurepues BHUA.
Oxekypeus.
2. BunoBas 1 mpocTpaHCTBEHHAsI CTPYKTYPBI IPUPOTHOM SKOCUCTEMEI (Jieca, Tyra).

Obobwenue sHanull.



HanoprannsmeHHble CUCTEMBI: TONYJIALUSA, BUA (CEMHUHAP).

111.3. Oxocucremsl (10 4.)

buonenos u 6moron. buoreonenos. Ikocucrema. Bknaxg A.Jl. Tencnou u B.H. CykadeBa B co3znanue
ydeHus 00 dKocucteme M OumoreorieHo3e. DYHKIIMOHATBHBIC TPYIIBI OPTaHU3MOB B 3KOCHUCTEME.
Tpodwuueckas crpykrypa Ouoreonenosa. Llenu nuranus: nacTOuIIHbe U AeTpuTHBIE. Tpoduyeckue
ypoBHU. bronorndeckas mpoayKTUBHOCTh U Ouomacca. [lepBudHas U BTOpHYHAs MPOTYKTUBHOCTH
skocucteM. [IpaBuiio skojormueckux nupamuj. PasButne u cmeHa skocuctem. [lepBuunbie u
BTOpUYHBIC cyKileccuu. KimnmakcoBas skocucrema. PasHooOpasue mpupoaHbIX IKOCHCTEM. TUITHYHBIE
skocucTteMbl KpbiMa. Dxocucrtembl A30Bckoro u YepHoro Mopeid. OTivdMe €CTECTBEHHBIX U
HCKYCCTBEHHBIX JKOCHCTEM (arpo3KocucTeM). ATpOLIEHO3, €ro BBICOKAs IPOJYKTUBHOCTh MU
HeyCTONYMBOCTh. [lyTH MOBBIIEHUS MPOAYKTUBHOCTH arpoleHO30B. THUIIHYHBIE arpo3KOCHUCTEMbI
Kpeima. BzammocBs3p Ouoreomneno3oB B Ouocdepe. OmacHOCTh 0OeTHEHUS OHOIOTHYECKOTO
pazHooOpa3usi IJIaHEThl, MyTH ero coxpaHeHus. Oco0o oxpaHseMble NPUPOIHBIE TEPPUTOPUU
(OOIIT): 3anoBeAHNKY, 3aKa3HUKH, HALMOHAJIbHBIE TApKH, TaMATHUKU ITpupoabl. OOIIT Kpeima.
Jemoncmpayus: TabMUIBL, CXEMbl, WUIIOCTPUPYIOLIUME SKOCHUCTEMHYIO OPraHU3alUI0 KU3HH U
BO3JICHCTBUE YEIIOBEKA HA JKUBYIO TPUPOIY, TepOapHbIe MaTepHalibl, TAOIUIIBI, HIUTFOCTPUPYIOLIHE
TUIIBI MEXBHJIOBOTO B3aUMOJEMCTBUSI, pasHOOOpa3HUe IKOCHCTEM; CXEMBbl, PUCYHKH, OTPa’Karolue
BHJIOBYIO, IPOCTPAHCTBEHHYIO U TPOPUIECKYIO CTPYKTYPBI OHOIIEHO30B.

Jlabopamopuvie pabomol

2. AKBapuyM — MOJIEJTb IPECHOBOHOM 3KOCUCTEMBI

IIpaxmuueckas paboma:

1. Pemenwe 3a1a4 Ha TPaBUIIO KOJIOTUICCKON TTUPAMU/TBI
IKekypeust:
3. BunoBas u Tpoduaeckas CTpyKTypbl arpodKOCUCTEMBI (TTapKa, caia).

Obobwenue sHanuii:
Pa3zHooOpasue 1 eHHOCTh MPUPOTHBIX IKOCHCTEM. YUeOHas urpa.
IlyTu coxpaHeHus 6GMOIOrMYECKOr0 pa3HOo00pa3us (3aLUTa IPOSKTOB).

111.4. Buocdepa (8 u.)

bruocdepa — eamnas rmobanpHas 3Kojoruyeckas cucrema 3emud. Kpatkas MCTOpHs CO3JaHUS U
OCHOBHBIE IOJIOKEHUsI yueHHst 0 6uocdepe. B.W. BepHanckuit — BbLAAIOLIMIICS MBICIUTEND, JTUAEP
ectecTBO3HaHMs XX Beka. KpbIMCKkHe CTpaHHUIbl 2KU3HHA U HaydHOU AestenbHocTH B.M. BepHaackoro.
«BcronHocTh» )u3HU B Onochepe, rpanuibl Onocdepsl. Pacnpenenenue xusHu B 6nocdepe. Kupoe
BELIECTBO, €r0 CBOMCTBA U reoxuMuueckre QyHKkuu. KpyroBopoT BemecTs — OCHOBA LEI0CTHOCTU
6uocdeprl. He3aMKHYTOCTh OMOr€OXMMHUYECKUX IUKIOB — MPHUYMHA MOCTOSHHOTO OOHOBJIEHUS U
pasButusa ouocdeprl. OCHOBHbIE OHOreoXxuMHUecKre HUKIbl. KpyroBopot yriepona. 3aXxoOpoOHEHHbIH
yriaepoq u ero mobwimzanus. IlociaencTBust HapymieHHs KpyroBopoTa yriiepoaa. IlapHHMKOBBIH
addexr. KpyroBopor azora. Aszordukcanusi, ee IUIAHETapHOE 3Ha4YeHHe. AMMOHHUDUKAIKS.
Hutpudukamus. [eaurpuduxanns. BausHue yenoBeka Ha OMOreoXMMHUUECKUH MK a30Ta. Bxiana
y4eHust 0 Ouocgepe B 00I1eYeIOBEUECKYIO KYIbTYPY.

Hemoncmpayus: TabIUIBI, CXEMbl, WUIIOCTPUPYIOLIUE TpaHULBl Onocdepsl, OMOreoXuMHUECcKue
LUKJIBI.

Obobwenue sHanuil:

B.N. BepHaackuii — BBIJAIOIIUNACA MBICIUTEIIb, JIUJIEP €CTECTBO3HAHUA XX BEKa.

IV. MUKPO- H MAKPOSBOJIIOIIHA. PABHOOBPA3ZHE OPITAHUYECKOI'O MHPA (32 u.)
IV.1. MukposBoronus (13 u.)

PazButue sBomronmonHbIx uaeil. 3nauenue padot K. Jlunnes, yaenus XK.b. Jlamapka, 2BOIFOIIMOHHON
teopun Y. [apBuna. Yuenue Y. Jlapsuna o0 »3Bomtoruu. Pomnb 3BOMIONMOHHONW TEOpUHM B
(hOpMHUPOBAaHMHM  COBPEMEHHOM  €CTECTBEHHOHAYYHOW KapTUHBI MHpa. J[BmKymme  CHtbl
sBostoun. Pa3Butue 3BomonMoHHol Teopun. ['eneTnueckuii antunapBuHU3M. CONMKEHNE TeHETHKH
n papsuHu3Ma. Bkmag C.C. YerBepukoBa B CTAaHOBJICHHE W PA3BUTHE TE€HETHKU TMOMYJISIIUH.
®opmupoBanue cuHTeTHdeckoi Teopun HBomoruu (CTD). OcHoBHble mnonoxenus CTD o
MUKpO3BOJtoLUH. [Tomymsiius — sneMeHTapHas 3BOJTIOLMOHHAS CTpyKTypa. [lonmynsus u reHodoH .
DeMeHTapHOe HBOJIIOIMOHHOE siBJIeHHe. 3akoH Xapau—BaitnOepra: paBHOBecHe 4acTOT ajiesel B



uaeanbHON mnomynsauuu. llpumenenue ypaBHeHus Xapau—BaiinOepra k u3ydeHUIo reHo(poHIa
IPUPOJHBIX NOMyJAIUi. MyTalMOHHBIN nponecc — (akTop 3BOJIOLUU — HCTOYHUK HCXOIHOTO
MaTepHuaiga JUis ecTecTBeHHOro oroopa. CiyuallHbI M HEHANpaBJICHHBIM XapakTep MYyTallMOHHOTO
nporecca. 'eHHbI OTOK, €ro BIUsHNE Ha TeHO(GoHA nonyssiuuu. [TonynsinuonHble BOIHB — (hakTop
MUKPOAIBOJIIOIHUH, CIy4aliHO M3MEHSIOLUIMA YacTOTHI ajliesied M TeHOTUIOB B momyisiuu. Jpeid
I'€HOB, €r0 BJIMSHUE HAa N3MEHEHHE T'eHO(OH1a MaJIOUUCIeHHOM nonynsauuu. EctecTBeHHbIN 0TO0p —
HanmpaBIAOMUNA  pakTop MUKpoIBOMIOIMH. IhHEKTHBHOCTL JeHCTBUS 0TOOpa B OONBIINX
nonysAnusax. GopMbl €CTECTBEHHOIO 0TOOpA: IBMKYIINHN, CTAOMIM3UPYIOLIHH, pa3pblBatoIIuil 0TOOP.
TBopueckast posib ectecTBeHHOro oTOopa. M3omsuus — (GakTop MHUKPOIBOJIOLUUH, HAPYIIAIOIIUIA
CBOOOJHOE CKpEUIMBAaHHE MEXAy O0co0siAMU cocelHuX nomyusauui. DopMmbl  H3OJALMU:
reorpaduueckas, SKoJIoTu4decKas, perpoayKTuBHas. BOSHUKHOBEHHE TPUCIIOCOOICHUI — pe3ybTaT
neicTBus pakTOpoB MUKpO3BONIIOLMU. BuoobpazoBanue — pe3yabTaT MUKposBoionuu. Y. Jlapsun
o BupooOpazoBanuu. CrocoObl BUAO0Opa30BaHUSA: TeOrpapUUEcCKUil M DKOJOTHUYECKUI.
BunoobOpa3oBanue  nyreM — HOJIMIUIOWOMM M OTAQJICHHOM  rubpuausauuu  (BHE3alHoe
BUJI000pa3oBaHue).

Hemoncmpayus:  Tabluubl, CXEMbl, WJUIIOCTpUpYIOLIME JeficTBUe  (DAKTOPOB  HBOJIOLMH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB K cpejie 00uTa HHsl, CIOCOOBI BUA000PAa30BaHMUS.

Jlabopamopusie pabomol.

3. IlpucnocoOaeHHOCTh OPraHU3MOB K Cpelle OOMTaHUsI KaK Pe3yJIbTaT JEHCTBUS €CTECTBEHHOTO
otbopa.

IIpakmuyeckasn paboma:

2. Pemenue 3amau Ha 3akoH Xapau-BaitnOepra
Oxekypeus:

4, [TpuumHBI pa3HOOOpPA3HUs BUIOB B IPUPOJIE.
Obobuenue 3nanuii:

JlapBUHU3M M aHTUAAPBUHU3M O (PaKTOPaX SBOIIOIUH (TUCKYCCHS).
[IpuumHbl pazHOOOpa3ust BUIOB B IpUPOE (KOHGEPEHIH).

IV.2. MakposBoouus (8 4.)
[TaneonTonmornyeckue A0Ka3aTeIbCTBA MAKPOIBOIIOIMH: MepeXxoaHble (HOpMBI, (PUIOreHEeTHYECKUE
psaasl. Brxnan B.O. KoBasieBckoro B pa3BUTHE 3BOJIIOLMOHHONW NajeoHTONOrHu. CpaBHUTEIBHO-
aHATOMUYECKHE JI0KA3aTeNbCTBA DBOJIIOLMM: TOMOJIOTMYHBIE OpraHbl, PyAMMEHTBI, aTaBU3MBI.
OMOpuosiorndeckue jgokasarenbctBa odBomtonuud. WM. MeunukoB, A.O. KoBaneBckuit —
OCHOBOIIOJIOKHUKH HBOJIFOIIMOHHON 3MOpuosoruu. buorenernueckuil 3akoH. buoreorpapuueckue
JI0Ka3aTeNbCcTBA 3BOIOIMU. OCHOBHBIE HAIIPABJIEHUS 3BOIIOIIMOHHOTO Mpolecca. [Iporpecc u perpecc
B 3BoJoLuH. [lyTH nocTmkeHus GMOIOrHYeckoro mporpecca: apoMopdo3s, uanoaaanTanms, oomas
nerenepanus. A.H. CesepuoB, W.M. IlImanmeray3en — BbIJAIONIMECS OTEUYECTBEHHBIC
9BOJIFOLIMOHUCTBI. DOPMBI MAaKPOIBOJIIOLMM: IUBEPTEHLNS, KOHBEpreHus, napamuienusm. CpoiicTBa
MaKpO3BOJIIOIMU: 3aKOH HEOOpaTUMOCTH 53BOJIOLUHU, YCKOPEHHE U HEPABHOMEPHOCTh TEMIIOB
HBOJIIOLIMH. DBOJIOIIMOHHAS TEOPHsI — pa3BUBAIOLIEECs yUeHHE, aKKyMYJIHpYollee HOBbIe (DaKkThl U3
pa3IUYHBIX 00J1acTel OMOJIOTHUH.
Hemoncmpayus: TabAULbBI, CXeMbl, TepOapHble 3SK3EMIUIPHI, WIIIOCTPUPYIOMIKUE apoMOp(hO3Bl,
uanoaganTanuy, oOUIyro JereHepalmio, NapajesbHy0 U KOHBEPIreHTHYIO SBOJIIOIMH.
Jlabopamopuvie pabomul:

4 BrisiBnenue apoMop@o30B U HANOAJANTAUNA y pACTEHUN U KUBOTHBIX.
Obobwenue 3Hanuii:
OcHOBHBIE 3aKOHOMEPHOCTH MaKPOIBOJIOINH (CEMHHAP).

IV.3. Pa3znooOpa3ue oprannuyeckoro mupa (11 u4.)

Cucrema JKUBBIX OpraHu3MoB. VICKycCTBEHHbIE U €CTECTBEHHbIE cHUCTeMBl. [IpuHIUIIEI
kiaccudukanuu (OnHapHasi HOMEHKJIAaTypa, PUHIIMI COMIOJYUHEHHOCTH TAaKCOHOB). 3HaUeHue padoT
K. Jlunnes s craHoBineHWs W pasButus cucreMatuku. Hanuapersa: JlosnepHblie u fnepHble
opranusmsl. LlapcTBa xuBoit npupozsl: bakrepun, Apxedakrepuu, KuoTHble, Pactenus, ['puOsi.
I'pynnsl HEONpeneneHHOro TaKCOHOMHMYECKOTO TIIOJIOKEHUS B CHCTEME: BHPYCHI, JIMIIANHUKY.
[HapctBo Pacrenus. I[lomuapcrBo barpsuku. I[logumapctBo Hacrtosimme Bomopocnu. IlogumapctBo
Bricume pacrenus (0030p). I'pynma BeIcHIMX CHOPOBBIX pacTeHuil. ['pymnma ceMeHHBIX pacTeHUil.



HapctBo XKXusotnsle. [Toauaperso Ilpocteiimue. IloanapctBo MHoroksierounbie. MHOTOKJIETOUHBIE,
paanaIbHOCUMMETPHYHBIE, ABYXCIIOIHBIE (0030p). MHOTOKJIETOYHBIE, IBYCTOPOHHECUMMETPUYHBIE,
Tpexcioiusie (0030p). LlapcTBo I'pubsl. Paznoobpazue rpudoB (0030p).

Jemoncmpayus: TaOmUIBL, CXeMbl, TrepOapHble MaTepuanbl W KOJUIEKIHH, WUIIOCTPUPYIOLINE
pa3zHoO0pa3ue KUBBIX OPraHU3MOB.

Obobwenue snanull.

CucremaTyka u Kinaccuukarys ;KUBbIX OPraHU3MOB (CEMUHAp).

V. IPOUCXOXKIEHUE U PAZBUTHUE KU3HU HA 3EMJUIE. AHTPOIIOCOIIMOT'EHE3
(104.)

V.1. IlpoucxoxneHue u pa3BuTHe JKM3HU HA 3emiie (5 4.)

buorenes u abuorene3. CymHocTb xu3HU. JKHBOe U3 HEXXHMBOIO — Teopusi abuoreHesa. ['umnoresa
AN. Onapuna. Onsitel C. Muinepa, C. @okca. OOpa3zoBaHHE OPraHUYECKUX BEILECTB B KOCMOCE.
Cpena BO3HMKHOBEHMsSI >KM3HHU. AOHOreHe3: apryMeHThl «3a» U «mpoTuB». M3 wucropun uaeu
ouorenesa. B.J. Bepnanckuii 0 OHOT€HHOM M KOCMHYECKOM TIPOUCXOXKICHHHM JKU3HHU, €€
reoJOrM4ecKoi BEYHOCTH, BIUSHUU JKMBOTO BEIIECTBA Ha IMpeoOpa3oBaHME KOCHOTO BEIIECTBA
IUTAHETHI. Y HUKAJIbHOCTh 3€MHOM KU3HHU, €€ HEOBTOPUMOCTh U LIEHHOCTh. McTopus pa3BUTHs KU3HU
Ha 3emie. Apxeil. ['ocrioactBo npokapuot. CTpOMATOIUTBl — JIPEBHEHIIINE OCaJ0UYHbIC TTOPOIbl —
pe3yabTaT >KU3HEACATEIBHOCTH CIIOKHOTO MHKPOOHOTO COOOIIEeCTBa, MOKA3aTEIbCTBO IOSBICHUS
xu3HM Ha 3emie B (opme skocucteMbl. IIpoTepo3oil. Bo3HMKHOBEHME M pPACLBET 3yKapHOT:
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX BOJOPOCIEH, TpHOOB, OECIIO3BOHOYHBIX >KUBOTHBIX. PaHHMIA
naneo3oi. Bozpactanue paznooOpas3usi 6eCo3BOHOYHBIX, BOAOpOCei, rpuboB. Beixoa pacteHuit Ha
cyuy. [losiBneHue nepBbix NO3BOHOYHBIX (MaHUMPHBIX pbI0). PazBuTre »KU3HU B O3AHEM MAJIE030€:
BO3HHUKHOBEHHE XPSIIEBBIX, a 3aT€M KOCTHBIX pbIO. bronormueckuii mporpecc BBICHIMX CHOPOBBIX
pacTeHuii. 3aBO€BaHUE CYIIM XMUBOTHbIMHU. Pa3BuTHE ApeBHEHIINX MHpecMbIKArOIMXcsa. Me3030M.
buonornueckuii perpecc 36eMHOBOJIHBIX M BBICIIMX CIIOPOBBIX pacTeHUi. PacuBeT mpecMbIKaromuxcs
U rojoceMeHHbIX. PazHooOpa3ue nuHo3aBpoB. [losBieHne IBETKOBBIX U MileKoNUTarommx. Pa3suTue
KU3HU B KaiiHOo30e. [laneoreH u HeoreH: OWMONOTWYECKUH MPOrpecc MIIEKOMUTAIOUINX, ITHII,
YJICHUCTOHOTHX, I[BETKOBBIX. BO3HHWKHOBEHHE TPENKOBHIX (HOPM UYEIOBEKOOOpPA3HBIX O0E3bSIH U
moaeit (romuHou10B). AHTpornioreH. @OPMUPOBAHUE U CTAHOBJICHHME YEJIOBEKa COBPEMEHHOTO THIIA.
Ero BiusHME HA BUAOBOM COCTaB PACTEHUM U )KMBOTHBIX.

Hemoncmpayus: TabIUIbl, KAPTUHBI, PUCYHKH, OKAMEHEJIOCTH, OTIEeYaTKH, repOapHble MaTepHabl,
KOJUIEKIIMH, WILTIOCTPUPYIOIINE Pa3BUTHE )KU3HU Ha HaIllel IIaHeTe.

Ixekypeuu:

5. Wcropust pa3BuTHs )KU3HHA Ha 3eMJe (KpaeBeaueCKuil My3en).

Obobwenue sHanuil:

buorenes u (nnu) abuorene3? (auckyccusi B hopme criopa-auanora).

V.2. [IpoucxoskaeHne yeioBeKa 1 ero mecto B ouocepe (5 4.)

CucremaTnueckoe IMOJIOKEHUE YeloBeKa B HapcTBe JKMBOTHBIE. OTambl 3BOJIIOIMHU YEIOBEKA.
B3anMocBsI3p  OMONOTHYECKMX U COIMAIBHBIX (PAKTOPOB B XOJ€ aHTpOMOcoIroreHe3a. Poub
Ouoorndeckux (HakToOpoB B SBOJIOIMU COBpEMEHHOTro uenoBeka. Pacel. OT 3BONIONUU YeTOBEKa K
HUCTOPUHM B3aUMOJIEHCTBUS oOmiecTBa W mpupojabl. KoHer mnaneonuTa: HUCTpeOeHHWe KPYMHBIX
MJICKOTUTAIOMINX. DKOJIOTHUECKUNA KPHU3HUC, BBIXOJ U3 HErO MyTeM Mepexoja OT coOMpaTrenbcTBa U
OXOTBHI K CKOTOBOJICTBY W 3€MJICNICIUIO (HEOTUTHYECKAsT PEBOIONHUS). Y TUIUTAPHO-TIPAKTHYECKOE
OTHOIICHHWE K MPHUPOJE, POCT YUCICHHOCTH 4YeloBeuecTBa. [J100ANbHBIM IKOIOTUYECKUN KpPU3HC.
Oco3HaHKe OTPaHUYCHHOCTH pecypcoB 3emiin, Bo3MOokHOCTeH orocdeprl. Yuenue B.U. Bepuanckoro
0 Hoocdepe, ero BIUSHUE HA COBPEMEHHOE MUponoHNMaHue. CMBICH, 11e1b U Ha3HAUeHUE YellOBEKa
Ha 3emute, ero 6uocdepHsie PyHKITUH.

Jemoncmpayus: TaONUIIBI, KAPTUHBI, PUCYHKH, WILTIOCTPUPYIOIINE ITAIBl aHTPOIIOCOIIMOTeHE3A.
Oboowernue sHanull.

Oco0eHHoCTH OMOJIOTHYECKOH IBOTIOLUK COBPEMEHHOTO YesioBeka (yueOHbIH Criop-auanor).

Pe3epBHoe Bpemsi. [loBTopenne u 0600menue kypea 10-11 kaacca (7 4.)
MonekyJIsipHBIN ypOBEHb OpraHHW3alUy )KUBOM NpHUpoIbl. MaTepranbHOE €AMHCTBO MUPA.



Kierounsrit YPOBCHBb OpraHHU3alln KU3HU. Kierka — CANHUIA CTPOCHUS, )KUBHCACATCIbHOCTHU JKUBBIX
opranu3mMoB. OpraHu3MEHHBII ypOBEHb OpraHu3auuH >ku3HH. OpraHu3M — IEJIOCTHAas CHUCTEMA.
Pa3MHO)KeHI/Ie, HHIUBUAYAJIbHOC Pa3sBUTUC, HACICACTBCHHOCTb W HU3SMCHYUBOCTL — BCCO6H_[I/IG
CBOCTBA KHBBIX OpraHM3MOB. OCHOBHBIC 3aKOHOMEPHOCTH HACIICACTBEHHOCTH M U3MEHYUBOCTH, X
IpakTU4eckoe npumeHeHue. OpranusM u cpena. HagopraHusMmeHHbIE CUCTEMBI. DKOCHCTEMBI.
DBOJIIOLMOHHBIN MPOIIECC U ero 3akoHoMepHocTH. KodBomrouus npuponsl u obmectsa. CrpaTterus
yCTOMUMBOro paszButusi. Brusaue OumochepHo-HOOChHEpHOTO 3HAHUS Ha OOIIEYETIOBEUECKYIO

KYJbTYDY.

4. TEMATUYECKOE IINTAHUPOBAHUE

TemaTuveckoe NJIAHUPOBAHME COCTABJIEHO C Yy4yeToM padodeil mporpaMmbl BOCHHMTAHMS
(Mmoayab «IlIkoabHBIN YPOK»).

Peanu3anus BocnuTarenbHOro MOTEHIMANA YPOKa IPEAIoNaraer:

. YCTAaHOBJIEHUE JOBEPUTENIBHBIX OTHOLIEHUN MEXAY YUYUTEIEM U €ro Yy4YEeHUKAMH,
CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCIPHUSTHIO Yy4YalIUMHCS TpeOOBaHUM M TPOChO yduTens,
NPUBJICYCHUIO MX BHUMAaHUSA K O0OCy)KIZaeMoill Ha ypoke HH(OpMAIMK, aKTUBU3AIUH HX
[I03HABATEJIbHOM JIESITEIIBHOCTH;

. o0y /1eHHE IIKOJBbHUKOB COOJIIOAATh Ha YPOKE OOLIENPUHATHIE HOPMBI IOBEACHMUSI, TIpaBUiia
OOmIeHHs] €O CTapIIUMU (YYUTENsIMH) U CBEPCTHUKAMHU (IIKOJbHUKAMH), MPHUHILMUIBI Y4eOHOM
JUCLUIUIMHBL U CAMOOPTaHU3alNY;

. MIPUBJICUYECHNE BHUMAHUS UIKOJBHUKOB K LIEHHOCTHOMY AacCI€KTy H3Yy4YaeMbIX Ha YpOKax
SIBJICHU, OpTaHU3aIMsi UX paboTHI C MOJydyaeMOH Ha YpOKe COIMaJIbHO 3HAYMMOHN MHpopMarmen —
WHUIMUPOBAHUE €€ OOCYXJCHHUS, BBICKA3bIBAHUSA YyYaIlIMMHCS CBOEr0 MHEHHUS 1O €€ IOBOAY,
BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

. WCIIONIb30BaHUE BOCHHUTATEIbHBIX BO3MOXKHOCTEH COAepKaHMUs Y4eOHOro MpenMera uepes
JEMOHCTpALMIO JIETSIM [PUMEPOB  OTBETCTBEHHOIO, TPAXKIAHCKOTO IIOBEJIEHUS, IPOSBICHUS
YeJIOBEKOIIOOMS U JJOOPOCEPACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JJIsl YTCHHUS, 3a1a4
JUIS pellieHus], IPOOIEMHBIX CUTYalui 1)1 00CYKIEHUSI B KJIacCe;

. NPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (pOopM pabOTHl yyalMXcs: MHTEJUIEKTyallbHBIX UTP,
CTUMYJIUPYIOIIMX IIO3HABAaTEIbHYI0 MOTHBALMIO ILIKOJBHUKOB; IUAAKTUYECKOTO Tearpa, IJe
MOJTyYeHHbIE Ha YPOKE 3HAHHs OOBIIPHIBAIOTCS B TEATPAJIBHBIX IMOCTAHOBKAX; JUCKYCCUH, KOTOpbIE
JAl0T y4yaluMcs BO3MOXKHOCTb NMPUOOPECTH OMBIT BEIECHUS KOHCTPYKTHUBHOTO JIMAjora; IpynioBOM
paloThl WM paboThl B Mapax, KOTOpPbIE y4aT IIKOJIbHUKOB KOMaHAHOM padoTe M B3aUMOJEHCTBUIO C
JIPYTUMU JETHhMU;

. BKJIIOUYEHHE B YPOK MUI'POBBIX ITPOLEAYP, KOTOPbIE IIOMOTAOT NOAAEP>KATh MOTUBALIMIO IETEH K
MOJTyYEHUIO 3HAHUH, HaJIaXKMBAHUIO MTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHHUH B KJlacce, IOMOTatoT
YCTaHOBJICHHIO JOOpOKeIaTeIbHON aTMOC(ephl BO BpeMsl ypOKa;

. opranuszanus medcTBa MOTHBUPOBAHHBIX M JPYAMPOBAHHBIX y4YalIUXCS HaJl HX
HEYCIIEBAIOIIUMHU  OJHOKJIACCHUKAMHM, JAIOLIET0 IIKOJIBHUKAM COLMAJIbHO 3HAUYUMBIM  OIBIT
COTPYIHUYECTBA U B3aUMHOMN TIOMOIIIH;

. WHULMUPOBAaHUE W TOAJEPIKKA HCCIIENOBATEIBCKON IESITEIBHOCTH IIKOJIBHUKOB B paMKax
peanu3anMy MMM WHIUBUAYAJIbHBIX M TPYNIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, 4YTO JacT
IIKOJIbHUKaM BO3MOXKHOCTh TPUOOPECTH HAaBBIK CaMOCTOSTENILHOTO PELICHUs TEeOpPEeTUYECKOil
poOsieMbl, HaBBIK TE€HEPUPOBAHUS U O(OPMIIEHUS COOCTBEHHBIX HJEH, HABBIK YBaKUTEJIHHOIO
OTHOIICHHUSA K YYKUM UAesIM, OQOpPMIIEHHBIM B paboTax ApyTruX UCCIEA0BATENeH, HaBbIK MyOIUYHOTO
BBICTYIUICHHUS TIepe]l ayJUTOpUEN, apryMEHTUPOBAaHUS U OTCTAaUBaHUS CBOEU TOUKH 3PEHHUS.



Nen/ | HammeHoBaHue pa3aesia/TeMbl Kommue | Koutp | Ilpakt | Jlabop | Dkcky
n CTBO | OJBHBI | HYECKU | aTOPH | PCHU
4acoB | € e bIC
pabotr | pabor | pabot
Bl Bl Bl
IIOBTOPEHHE H OBOBIIEHHE KYPCA 10 KJIIACCA 17 2
I1l. OPTAHU3M H CPE/IA. HA/IOPTAHU3MEHHbIE g 1 1 2 8
CUHCTEMBI. DKOCUCTEMbI
1. I11.1. Opranmsm u cpena 11 - - - 1
2. I11.2. Tlomynsnus, BUI, OMOIICHO3 — JKUBBIC CUCTEMBI 8 - - 1 1
3. 111.3. DkocucTemsl 10 ) 1 1 1
4 111.4. Buocdepa 8 ! i i i
[AVA MHKPO- H MAKPOS3BOJIOIIHAL. <2 1 1 2 1
PA3HOOBPA3HE OPTAHHYECKOI'O MHPA
> IV.1. MHEKpO3BOIIOIHS 13 i 1 1 1
6. IV.2. Makpo3Boonus 8 1 ) 1 )
7. 11 - - - -
IV.3. PazHooOpa3ue opraHuuecKkoro Mupa
V. IIPOUCXOKJIEHHE H PA3BUTHE JKU3HH HA = ) ) ) 1
3EMJIE. AHTPOITIOCOI[HOI'EHE3
8. V.1. IlpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMile S i i i 1
d V.2. [Ipoucxox/icHUE YeJIOBeKa U ero MecTo B Ouocdepe S i i i i
10 7 - - - -
Pezepe. Iloemopenue u o0606uienue KYPCA 10-11
KJ1ACCA
103 2 2 4 5

HToro:




5.KajsenaapHo-TteMaTu4yeckoe NJIAHUPOBAHUE

Ne Ne Tema ypoka IMpakTnu Jara
YPOK | YPOK ecKas Inan | Pakr
a a
B 4acThb
TeMe
IIOBTOPEHHE H OBOBLEHHE KYPCA 10 KJIACCA

1 1 OCHOBHBIC 3aKOHOMEPHOCTH W3MEHYHMBOCTH. THITHI HACJIECICTBECHHOU
HW3MEHYUBOCTH.

2 2 KombOunatnBHas 1 MyTannonHas. MyrarmonHas teopus 1. ne @pwuza.
3aK0H TOMOJIOTHYECKUX PSAAOB B HACIIEACTBEHHON m3MeHUYnBOoCcTH H.M.
BaswioBa (Mm Teopusi K3MEHUYUBOCTH).

3 3 Tuns! MyTanuii: reHOMHBIE, XpPOMOCOMHBIE, TEHHBIE.

4 4 dusnyeckre, XAMHUYECKUE U OMOJIOTUIECKUE MYTareHbI.

5 5 JL.p.8 BblsBiIcHHE UM ONUCAaHHE HOPMAJIBHBIX U MYTaHTHBIX (HOpM JILp.8
napozodmiel MacTpykTax mo Th NellY-017-2015

6 6 MonundukannoHHas ©3MEHINBOCTh, €€ 3HaueHne. Hopma peakimm.

7 7 JL.p.9.Cratuctuueckue 3aKOHOMEPHOCTH MOTUPHUKAINOHHON JLp.9
W3MEHYHBOCTH.

Huctpykraxk mo Th Nel1Y-009-2015

8 8 O600menue mo Teme «OCHOBHBIE 3aKOHOMEPHOCTH M3MEHYHUBOCTHY

9 I'enetrka yenoBeka. MeToAbl M3y4YeHUS HACIEACTBEHHOCTH YEIOBEKA!
reHeaorM4eCKui, OJIM3HELIOBBIH, OHMOXHMUYECKHUE,
MUKpPOOHOIIOTUIECKHE, [IUTOTEHETHYECKUE METOJIBI. Oo6mas
XapaKTepUCTHKA METOJIOB.

10 ['eHeaOrHueCcKiii METOI.

11 [TonysIIMOHHO-CTATHCTUIESCKHIA METO/.

12 Pemenwne 3agau.

13 [IpoBepounass pabora mo Teme «OCHOBHBIE 3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH ¥ H3MEHUYMBOCTH

14 CenekIms pacTeHUH.

15 Cenexknus >KUBOTHBIX.

16 Cenexiusi MEKPOOPTaHU3MOB: OCHOBHBIE METO/IBI M ITEPCIICKTHBEI.

17 HocTrxeHust COBpeMEHHOM CENEKIINHU.

111, OPTAHU3M H CPE/IA. HAJIOPTAHU3MEHHBIE CHCTEMbI. DKOCUHCTEMBbBI(37 u.)
111.1. Opranusm u cpeaa (11 4.)

18 1 OKojorus, ee 3HaueHHe KaK II€HHOCTHO-HOPMAaTHBHOTO 3HAHUSI.
OKOJIOTUYECKHE (dakTopsI: a0MOTHYECKHE, OMOTHYECKHE,
AHTPOIIOTCHHBIE.

19 2 OOmue 3aKOHOMEPHOCTH MAEUCTBHS SKOJIOTMYECKMX (AKTOpOB Ha
OpTaHU3MBEI.

20 3 OOmue 3aKOHOMEPHOCTH JAEUCTBHS DJKOJIOTHYECKMX (PAKTOpOB Ha
OpTaHU3MBI.

21 4 Cpenpl xu3Hu. BopmHas cpema, €e OKOJIOTHYECKHE OCOOSHHOCTH
AjlanTanuy BOJHBIX OPTaHU3MOB K CpeJie.

22 5 Hazemno-Bo3aymiHas cpena. BaxHeiimme kiuMaTwdeckue (akTOpBI:

CBET, BI&KHOCTh, TEMIIEPATypa .

23 6 OKOJOTHYECKHUE TPYINIbl HAa3eMHBIX PACTEHUH W JKUBOTHBIX I1O
OTHOUICHUIO K BOJE.

24 7 Cger kak kimmarndeckuit pakrop. Cyrounsie putMbl. Goronepuo, ero
3Ha4YeHUe. JKOJIOTHUECKUE TPYIIBI PACTEHHUH 110 OTHONICHHUIO K CBETY.

25 8 [louBa — camas Momonmasi cpena JXKW3HU, €€ OCOOeHHOCTH. Poib
OpraHu3MoB B 00pa3oBaHHMU MOYBHL. BKiajg 0Te4ecTBEHHOrO y4YEHOrO
B.B. [loxyuaeBa B pa3BUTHE OYBOBEJAECHUS.

26 9 KuBble opranu3mMsl, Kak cpeja KU3HH.




27 10 | O6o0eHne 3HAHMIA:

Cpensl kM3HM M JKojormueckue akropsl. [IprcrnocoOneHHOCTH
OPTaHU3MOB K Pa3IMIHBIM CpeIaM OOuTaHMs. (CEMUHAp).
[TpoBepounas padora.

28 11 | Oxekypcus Nel:
1.Moposiornyeckre 0COOCHHOCTU CBETOFOOMBEIX M TCHEBBIHOCITUBBIX
pacteHuit. MHcTpyKTax no Tb NY-010-2015

I11.2. Ilonyasiuus, BUja, 0MOreoneHo3 — )KuBble cuctembl (8 4.)

29 1 buonormueckuit BUL — OOBEKT M3yUEHUS CHCTEMAaTHKH, JKOJOTHH,
TCHETHKH, YBOJIIOLNH.

30 2 Kpurepuu Buna. JIp.1
Jlabopamopnas paboma Nel VzydueHne kputepueB BUAa. MHCTPYKTaX
no T6 NY-009-2015

31 3 Crpykrypa  Buaa.  DKOJOTHYECKHE  XapaKTepUCTHKH  BHJA:
JKOJIOTHYECKas HHINA, JKOJIOTHYECKas BaJeHTHOCTh. llpuHItnm
KOHKYpeHTHOro uckiarodenus I'.d. I"ayse.

32 4 [omynsiuuss — CTPyKTypHasi €JMHWLA BHIA, TEHETUYECKA OTKPBITas
cucreMa. BaxkHeline noka3aTeny COCTOSIHUS NMomyJ siuuu. Bo3pacTHas
1 TIOJIOBAsI CTPYKTYPa MOMYJISALUH.

33 5 [Monynsuus—camMoperyaupyromnascs cUcTeMa. Tumnst
B3aUMOOTHOIICHUI MEXAY 0co0sIMH OJTHOM MOMYJIALMH.
[NomymnsiroHHBIe BOTHBL. MeXaHU3MBI CAMOPETYJISINHA YACICHHOCTH B
MOMYJISIIHSX.

34 6 BuorieHo3. BupoBas M TpOCTpaHCTBEHHAs CTPYKTypa OHOIICHO3a.
Bbuonoruueckoe pasHoobpasmue, €ro LEHHOCTb. Turmet
B3aMIMOOTHOIIICHUH MONYJISIMHA Pa3HbIX BUIOB B OMOIIEHO3E.

35 7 OxekypcusNe2: BunoBast 1 MPOCTPAHCTBEHHASI CTPYKTYPBI PUPOTHON
9KOCHCTEMHI (J1eca, yra). MHcTpyKTax no Tb UY-010-2015

36 8 O0001menne 3HAHNI:
1.Hagoprann3MeHHBIE CUCTEMBI: TTOMYJIAIS, BA] (CEMUHAp)

‘ 111.3. 9xocucremsl (10 4.)

37 1 Okocuctema. buoreoneHos. buonenos wu Ouorom. Bumosas, JLp.2
MPOCTPAaHCTBEHHAs U TpodHUIecKas CTpyKTypa OUoIeHo3a.
Jlabopamopnasi paboma Ne2 AxBapuyM — MOJENb TNPECHOBOJIHOM
3KOCUCTEMBI. MHCTpYKTax no Tb NY-009-2015

38 2 KpyroBopoT BemiecTB u MOTOK SHEPTUU B dKOCUCTEME. bruonorndeckas
MPOAYKTHBHOCT, ®  Owmomacca. IlepBuunas u  BTOpHYHas
MPOJYKTUBHOCTH 3KOCHCTEM.

39 3 Henn nwuranus. Tpoduueckue ypoBHU. [IpaBmiio »KoJIOrHYecKOi
MTMPAMHU/IBL.

40 4 Ipaxmuueckas paboma NelPemienue 3a1a4 Ha IPaBUIIO SKOJIOTHIECKON Ilp.1
nupamuibl. MactpykTax mo Th NeMY-014-2015

41 5 PazButne u cmena skocucteM llepBuuHbIE U BTOPUYHBIE CYKIIECCHHU.
KnmmakcoBas skocucTema.

42 6 Otnnune €CTECTBEHHBIX u HCKYCCTBEHHBIX 9KOCHUCTEM
(arpoakocuctem). ArporieHo3, IlyTh TOBBIIIEHUS MPOIYKTUBHOCTH
arpoueHo30B. Tunnunelie arposkocuctemMsl Kpeima.

43 7 Oxexypcus Ne3 BunoBas u Tpouieckasi CTpyKTypbl arpo3KOCHCTEMBI
(mapka, cana). MHcTpyKTax no Tb NY-010-2015

44 8 Paznoobpasue npuponHbIx 3kocucTeM. TunuuHble s3KocucTeMbl KpbiMa.
OxocucteMbl A30BCKOTO | YepHOro MOpeEH. B3anmocss3p
OHMOreoIeHO30B B Ouocdepe.

45 9 O0001eHne 3HAHUI:

1. Pa3zHooOpasue u HEeHHOCTh NPUPOIHBIX IKOCUCTEM. (YueOHast urpa).
2. Ilytm coxpaneHuss Owmonormueckoro pasHoobpazms. Ocobo
oxpansiemble Tepputoprn Kpbima (3amura npoeKToB).

46 10 | KoutpoJbHas padora Nel no reme «DKOCHCTEMBD) K.pNel




111.4 buocdepa (8 4.)

47 1 Buocdepa — enunas riaodanbpHas 3KOIOTHYECKAs CHCTEMa 3eMIIH.
Buocdepa - mMHOrokommoHeHTHas cuctema. KuBoe BeEIIECTBO, €ro0
ceoiictBa. B.W. BepHaackuii — co3naTennb yueHus o ouocdepe.

48 2 «BcromHOCTEY )XH3HU B Onocdepe, rpadHuilsl Onocdepsl. Pactipenenenue
Xu3HU B Ouocdepe.

49 3 Buoreoxumudeckue GpyHKIMU KUBOTO BemiecTBa. KpyroBopot BerecTs
— OCHOBA IEJIOCTHOCTH OHOCHEPHL.

50 4 OcHOBHBIE  OHWOreOXMMHYEeCKHe IMKIBL. KpyroBopor yriepona.
[locnencTBuss HapymieHus: KpyroBopora yriepoaa. I[lapHUKOBBII
¢ dexrT.

51 5 KpyroBopotr azora. Bnusane demoBeka Ha OMOTEOXUMHYECKHNA ITHKII
azora.

52 6 Bruan yuenust o Ouocdepe B 001e4ETIOBEUECKYIO KYIBTYPY.

53 7 O0606menune. B.J. BepHanckuii — BBITAOMIMIACS MBICIIHTEID, JTUACD
ecTtecTBO3HaHUA XX Beka. KpbIMCKHE CTpaHULbl XU3HU U HAy4YHOH
nearenbHocty B.W. Bepnaackoro.

54 8 O6006menne. B.1. BepHanckuii — BBIIAIOIIUACS MBICIUTEIb, JTUICP
ecTtecTBO3HaHUA XX Beka. KpbIMCKHE CTpaHULbl XU3HU U HAy4YHOH
nearenbHocTy B.U. BepHajckoro.

IV. MUHKPO- H MAKPO3BOJIOLIHA. PA3HOOBPA3HE OPTAHHYECKOI'O MHPA (32 u.)
IV.1 MukposBomonus (13 4.)

55 1 PasButne sBomonnoHHbIX Hiei. 3HaueHne pador K. Jlunnes, yaenus
K.B. Jlamapka.

56 2 VYuenune Y. [lapuHa 00 sBomonuu. Poiib 3BOJIOIMOHHOW TEOPHH B
(hopMHpOBaHUH COBPEMEHHOHN €CTECTBEHHOHAYYHOM KapTHHBI MUPA.

57 3 JIBVOKYyIIHE CHITBI SBOJTFOIIHY.

58 4 PazButre SBONMIONMOHHON TeopwH. |'eHeTHYECKH aHTHIAAPBUHU3M.
COnmkeHue TeHETHKH U ITAPBUHHU3MA.

59 5 dopmupoBanne cuHTeTHYecKoi Teopuu 3omounu (CTD). OcHOBHEBIE
nonoxeHus: CTO 0 MUKpPO3BOJIIOLMH.

60 6 MyTannoHHEIH MPoIecc — (PaKTOP IBOIONUN — UCTOYHHK HUCXOTHOTO
MaTepuaia Juis eCTECTBEHHOro oToopa. 3akoH Xapau—BainOepra.

61 7 Ipaxmuueckas paboma Ne2 Pemenue 3amad Ha 3akoH Xapiu- 1p.2
Baiin6epra. Muctpykraxk mo Th Nel1Y-014-2015

62 8 ['eHHBI TIOTOK, MOMYJISAIMOHHBIE BOJHBI, Opeli) TEeHOB, U30IALUI —
(haKTOPbl MHUKPO3BOJIFOITUH.

63 9 EctecTBeHHBII 0TOOp — HAMpPaBISIOMUN (HAaKTOp MHUKPOIBOJOIHH.
DOpMBI ECTECTBEHHOTO 0TOOPA.

64 10 | Jlabopamopnas paboma Ne3 Ilpucriocob6IeHHOCTE OPraHU3MOB K CPEZe JLp.3
OOUTaHUS KaK pe3ybTaT JeHCTBHSI €CTECTBEHHOTO 0TOOpa. MHCTpyKTax
no T NY-009-2015

65 11 | BunooOpa3oBaHnue — pe3yapTaT MHUKpodBoitonuu. Y. JlapBun o
BuU000pazoBanuu. CrocoObl BHI000pa3oBaHUs: reorpad@UyecKuii u
9KOJIOTHYECKHIA, BHE3AIMHOE BUI000pa30BaHUeE.

66 12 | O6oOmenne 3HaHWN: AApPBUHU3M M aHTUAAPBHHU3M O (QakTopax
sBomtoMK (Iuckyccust). [lpuunHBl pazHOOOpa3us BHIOB B MPHUPO/IE
(xordepenmust). IlpoBepounas padora.

67 13 | Dxekypcus Ne4 TlpuauHbl pa3HOOOpa3ns BUIOB B IPUPOJE. MHCTPYKTaX
no Tb NY-010-2015

IV.2. Makpo3Bosawouus (8 4.)

68 1 CpaBHUTENBHO-aHATOMUYECKHUE JI0Ka3aTeNIbCTBA 9BOJIIOLIH:
TOMOJIOTHYHBIE OPTaHbl, PYJJUMEHTHI, ATABHU3MBI.

69 2 OMOpPHOJIOTUYECKHE TOKA3aTeNbCTBA OJBONIOIHMHA. bUOTEHETHUYECKUI
3aKOH.

70 3 [TaneonToI0THUECKHE ouoreorpagpuieckue JIOKa3aTeJIbCTBA
MaKPOIBOJIFOIIHH.

71 4 OcCHOBHBIE HaIpaBJICHUs HBOJIOLNUOHHOrO mpouecca. Ilporpecc u

perpecc B 3Bosonud. Iyt gocTrxeHus: OMoJI0rHYecKoro nporpecca.




72 5 JlabopaTopnasi padora Ne4d Brienenue apomopdo3oB U Jlp.4
UIMOaIaNTalluid Y PaCTeHUN U KUBOTHBIX. MHCTpyKTax no Tb UY-009-
2015

73 6 @DopMbI MAaKPOIBOIIOLIMH: JUBEPTCHIMSI, KOHBEPTEHIINS, APaJIICIU3M.

74 7 CBolicTBa MaKpOJIBOJIOIMHU: 3aKOH HEOOPAaTUMOCTH  SBOJIIOIIUH,
YCKOPEHHE Y HEPaBHOMEPHOCTh TEMIIOB 3BOJIFOLIUH.

75 8 000011eHNE 3HAHMIA: K.p.2
OCHOBHBIC 3aKOHOMEPHOCTH MaKPOIBOJIOLINHU (CEMUHAp).
Kontpoannasi padora Ne2 o TeMe «MaKpOIBOTIOITHS)

| 1V.3. PazHooOpa3ue oprannyeckoro mupa (11 4.)

76 1 CuctemMa XHBBIX OpPraHu3MOB. VICKyCCTBEHHbIE M €CTECTBEHHBIC
cucremsl. [Ipunnumne! k1accudukannu. 3nauenue padot K. Jlunnes mis
CTAHOBJICHHSL U Pa3BUTHUS CUCTEMATUKU.

77 2 Hammapcrta: Hosimepusie um SnepHble opranu3mbl. llapcTBa >kuBoi
npupoasl: baktepun, Apxeobakrepuu, KuBotHsle, Pactenus, I'puosl.
Bupycsl, TUIIAHHUKY.

78 3 LapctBo Pacrenus. IMoauapcrBo Barpsuku. IMoamapcrBo Hacrosiue
BOJIOPOCIIH.

79 4 [MonuapctBo Brictue pactenus (0630p).

80 5 ['pynmna Beicmnx crnopoBbIX pacTeHuid. CpaBHEHHE OTAETIOB.

81 6 I'pynma cemennerx pactennii. CpaBHeHne ['omoceMeHHBIX u
IToxpeiToceMeHHBIX, OTHOAO0JbHBIX U JIBYI0JbHBIX.

82 7 IapctBo XKusotnsie. [loamapctso [IpocTeitmue.

83 8 [MoxuapcTBo MHOTOKJIETOYHBIE. MHOTOKJIETOYHBIE,
paaraTbHOCHMMETPUYHBIE, TBYXCIOHHBIE (0030D).

84 9 MHOTOKIIeTOUHBIE, JIByCTOPOHHECUMMETPUYHBIE, TPEXCIOHHbBIE
(0030p).

85 10 | IlapctBo I'pubs1. PaznooOpa3sue rpuboB (0030p).

86 11 | OGoOmenne 3HaHWK: CHCTEMaTHKa MW KJIacCH(UKAIUSA HKHBBIX
OpraHU3MOB (CEMUHAP)

V. IPOUCXOX/IEHHE H PA3BUTHE KH3HH HA 3EMJIE. AHTPOIIOCOLIHOI'EHE3 (10 u.)
V.1. [lpoucxoxaeHue u pa3putue ;ku3nu Ha 3emJe (5 4.)

87 1 CymHocTb xu3HU. brorenes u abuorenes. U3 uctopun naeu OMorexnesa.
B.W. Bepnanckuii 0 OMOTEHHOM W KOCMHYECKOM IPOUCXOXKICHUHU
KHU3HH.

88 2 ’Kusoe u3 HexuBoro — Teopus abuorenesa. I’ numoreza A.M. Onapuna.
OmnsiTer C. Mmimiepa, C. @okca

89 3 Uctopus paszsurus xu3Hu Ha 3emiie. Apxed. IIporeposoit. I1aneo3oi.
Mes3o3oii. KaiiHo30H.

90 4 O600menne 3HaHWii: Ouorene3 W (wiau) aOuoreHe3? (AMCKyccUs B
(dhopme criopa-auarnora)

91 5 Ikcekypeus NeS. Mcropus pa3BuTHs Ku3HH Ha 3emie (KpaeBequecKui
My3eit). MHcTpykTaxk no Tb NY-010-2015

V.2. IIpoucxoxaeHue 4eJa0BeKa U ero Mmecto B ouocdepe (5 4.)

92 1 CucreMaTHuecKOe MOJIOKEHUE YesIOBeKa B 1apcTe JKMBOTHEIE.

93 2 Orambl  JBONIONMM  4YeJOBeKa. B3anMOCBS3b OHOJIOTHUECKUX U
COLIMAJIbHBIX (PaKTOPOB B XOJI€ AHTPOIIOCOLMOTeHE3A.

94 3 Ponp Onomornvecknx (hakTOpOB B HBOIONNAN COBPEMEHHOTO YEIOBEKa.
Pacsl.

95 4 O060011IeHNE 3HAHUIA:
0COOEHHOCTH OHMOJIOTMYECKOW 3BOJIOLUHM COBPEMEHHOTO 4YellOBEKa
(y4eOHBIi criop-amanor).

96 5 OT 3BOJIONMH YETOBEKA K UCTOPUN B3aMMOJICHCTBHUS OOIIECTBA U
npupoasl. [ mobanbHbIi sKoNOrHYeckuid Kpusuc. Yuenue B.U.
Bepnaznckoro o Hoocdepe, ero BIUsSHIE Ha COBPEMEHHOE
MupornoHuManue. CMBICI, [IeJTh U Ha3HAYeHUe YelloBeKa Ha 3eMiie, ero
ouocdepubie HYHKINH.

PE3EPB. IOBTOPEHHE H OFOBLIIEHUE KYPCA 10-11 KJIACCA (7 4.)
97 1 Peseps. [loBropenue u 00o0IeHNE




98 2 Peszeps. [loBTopenue u 0600meHne
99 3 Peszeps. [loBTropenue u 0600meHne
100 4 Peseps. IToBropenue u 06001ICHKE
101 5 Peseps. [loBTopenue u 06001meHEe
102 6 Peseps. [loBTopenue u 06001eHE
103 7 Peseps. IToBropenue u 06001ICHKE
Hupexrop Moanucao Lndposo H.B. Tpeuiéna

nognucoto: Tpewésa HaTtanbA
BnagnmuposHa
Hata: 2021.10.15 11:02:10 +03'00'
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