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1. HosicHUTEJbLHAA 3aHHCKA

Pabouast mporpamMma npeaHazHadeHa st u3ydenust ouonoruu B 10-11 kimacce oCHOBHOM 00111€00pa30oBaTEIbHON MIKOJBI 10 y4eOHHMKY «buomorus.
Oo6mas 6uonorus.10-11 kmacey, aBroper .K.bensie, I.M. Ipimiui, MockBa «I[IpocBemenue», 2011r. Ha uzydenue xypca OHOIOTHH BBIIEIEHO 68
gacoB, B ToM uucie B 10 kmacce — 34 u (1 u B Hexenio), B 11 kiacce — 34 yaca (1 4 B Hegemo). /lanHas mporpaMMa paccuyuTaHa Ha U3yYCHHUE TIpeIMeTa
B TeueHue AByx jeT (10-11 kmaccer).

HopmaTuBHbIE JOKYMEHTbI, 00ecneYrBalolye Peajn3aumnio NporpaMmmsbl

1. denepaybHBIE KOMIIOHEHT TOCYAapCTBEHHOTO CTaHJapTa OCHOBHOTO oOmiero obpazoBanusi Ha 0azoBoMm ypoBHe (IIpukaz MO Pd OT
05.03.2004 Ne 1089).

2. CraHgapT OCHOBHOTO 00IIIero 00pa3oBaHus MO OMOJIOTHH.

3. Tlporpamma mo 6uosioruu K yueOHuKy /it 10-11 kmaccos obmeobpazoBarenbubix yupexaenuit / JI.K. benses, I1.M. bopoaun, H.H. Boponuos
u np.; nox pen. [{.K. bensesa, I'.'M. [Ipimmuna. — M.: [Ipoceemenue, 2013.

4. @enepanbHblil 6a3ucHBIN yueOHbIH maH i o0rmeoOpa3oBatenbHbIX yupexaeHuit PO (Ipukaz MO PO OT 09.03.2004 Ne 1312).

5. ®enepanbHbIN MepeYeHb YUeOHUKOB, PEKOMEHIOBAaHHBIX MUHHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit Deaepanuul K UCIOIb30BaHHIO B
o0pa3oBaTeNbHOM IIpoliecce B 0O0IIE00pa30BaTENbHBIX YUPEXKICHHUAX, PEAIU3YIOIIUX TMporpaMmbl oOmiero oOpasoBanust Ha 2019-2020
y4eOHBIN TOJl, yTBEP)KIACHHBIN Mpruka3zoM MuHHUCTEpcTBa 00pazoBanus U Hayku Poccutickoit @enepamnuu ot 28 nexadpst 2011 r. Ne 2885.

6. IIpumepHoii mporpaMmbl o yaeOHBIM mipenMeram ouonorus 10-11 kinaccer (6a30BbIi YPOBEHB), B COOTBETCTBUU C YYEOHBIM TUIAHOM IIKOJIBI HA
2019-2020 yueOHbIii rof.

O0mas xapakTepucTHKa npeamMera

[TporpamMmoii pexycMaTpuBaeTCs U3y4eHUE YUAIIUMUCS TEOPETHUSCKUX U MPUKIIATHBIX OCHOB 00IIei Ononoruu. B Hell Hanum oTpakeHue 3a7aud,
CTOAIIME B HACTOSIIEEe BpeMs Iepe]] OMOJOTHYecKOo HayKoOH, pellleHHe KOTOPhIX HAlpaBiIeHO HAa COXPaHEHUE OKPYXKAaloUlell MpUpOAbI U 30POBbS
yenoBeka. Ocoboe BHUMAaHUE YAETICHO 3KOJOTHYECKOMY BOCHHUTAHUIO MOJOAekU. M3ydenue kypca «OOmias OHOIOTHA» OCHOBBIBAETCS HA 3HAHUSIX
yUYaluxcsl, MOJY4YEHHBIX MPU M3yUYE€HUU OUOJOrMYECKHUX IUCUUIUIMH B MIIAIIMX Kjaccax OCHOBHOW HIKOJIBI MO CIEUUANbHBIM Mporpammam, U
SBIISICTCS MPOJODKEHUEM JIMHUM OCBOCHUS OMOJIOTHUECKUX JUCIHIUINH, Ha4aToi B 5 kiacce yueoHukom «lIpuponosenenue» A. A. Ilnemakosa u H.
N. Connna, yueonukoM «XKupoit opranmszm» H. . Coruna y1st yuammxcsi 6 kiaccoB U yueOHnkoMm «buonorus. MHOrooOpasue )KUBBIX OpTraHU3MOB)Y
B. b. 3axapoBa u H. 1. Conuna. M3y4yenue npeaMera TakkKe OCHOBBIBAETCS HA 3HAHMAX, MPUOOPETEHHBIX HA YpOKaX XMMUH, (PU3MKH, UCTOPUH,
¢uznueckoil reorpaduu. [l MOBBIIIEHUS 0Opa30BATENBHOTO YPOBHS W MOJYYEHHS HABBIKOB I10 MPAKTHUYECKOMY HCIIOIBb30BAHUIO MOJTYYEHHBIX
3HAaHUW MPOrpaMMol TNpeaycMaTpUBAETCA BBINOJIHEHHE pAga JabOpaTOpHBIX paboT, KOTOpPbIE MPOBOASTCA IMOCTE MOIPOOHOTO0 HHCTPYKTaKa M
O3HAKOMJICHHUS yJaluXCsl C YCTAaHOBJICHHBIMU IPaBUJIAMU TEXHUKU Oe30MacHOCTH. B mporpamme maercss mpuMepHOe pacipeaesieHHe MaTepuana 1o



paznenam u TemMaM (B yacax). CdopMyaupoBaHbl OCHOBHBIC MOHSTHS, TPEOOBaHUS K 3HAHUSAM M YMEHHSIM YyYallUXCs MO OCHOBHBIM OJIOKaMm
uHpOpMaLnu.
ba3oBblii Kypc npeanosiaraet

o Co3pmanue y MIKOJIBHUKOB MPEJCTABICHUS O OMOJOTMU KaK O BIIOJHE CIOXKUBIIEMCS KOMIUIEKCE HAYYHBIX JAUCIUILINH, KaXJasi U3 KOTOPBIX He
TOJIBKO peIlaeT COOCTBEHHbIE crnenu@uueckue MpoOsieMbl, HO BHOCHJIA M BHOCUT BKJaJ B CO3JaHHE €JUHOTO0 HAy4yHOro 3JaHHsl OHOJIOTHH,
CKPEIUJICHHOTO PSIIOM YCTOSIBIIMXCSI IPUHIIUATIOB.

e O3HakOMJIEHHE YYalllUXCsl C OCHOBaMH OMOJIOTMYECKON TEPMUHOJIOTHUH, CUCTEMAaTUKH, BEIYIIUMU OMOJIOTMYECKUMH IIKOJIAMU U T€UEHUSIMH,
o0y4yeHre CBOOOJHOMY BIIaJICHUIO «OMOJIOTHYECKUM SI3BIKOM» U crieniidrke "OnoJIOornuecKoro MeluieHus ", paboTe B HAyYHBIX OMOIHOTEeKaX.

e JleMOHCTpaLHIO HEOOXOIUMOCTH OOpalleHus K CMEXHBIM IUCHUIUIMHAM, YTO MO3BOJUT OCO3HATh TECHEHIINEe CBS3U OMOJOTHHU C APYTUMU
00JacTIMH HAyKH, MTOTYYUTh HABBIKHA MBIIIJICHHS B IIOTPAHUYHBIX 00JIACTSIX 3HAHUM.

B 10 knacce 0000matoTcest 3HaHUS O KJIETOYHOM YPOBHE JKU3HH, BUAAX KJIETOK U HEKJIETOUHBIX (POPM >KM3HU, PACUIUPSIOTCS MPEICTaBICHUS O
CaMOBOCIIPOM3BEJICHHE OPTaHU3MOB, T'€HETHUECKUX 3aKOHAX HACIEICTBEHHOCTH M HM3MEHYMBOCTH, O MHOT000pa3suH IMOpOJl, COPTOB U INTAMMOB
OpPraHU3MOB, MTOJIYYEHHBIX YEJIOBEKOM B CEJIEKLIUU.

B 11 xnacce 0000maroTcs 3HaHUA O KU3HU U YPOBHAX €€ OpraHU3alliH, PAaCKPHIBAIOT MHUPOBO33PEHUYECKHE BOMPOCHI O MPOMCXOXKIACHUU U
Pa3BUTHUU XKU3HU Ha 3emiie, 0000MIatoTCs U yriayOJstoTCs TOHITHS 00 SBOIFOIIMOHHOM Pa3BUTHU OPTraHU3MOB.

Kypc 6uonoruu Ha cTyneHu cpeiHero o01ero oopazoBaHus HalpaBieH Ha (OPMHUPOBAHKE Y YUAIIUXCS LIETOCTHOM CUCTEMBI 3HAaHUH O KUBOM
NpUPOJE, €€ CHUCTEMHOM OpraHM3alliyd U 3BOJIOLUH, MMOATOMY IMporpamMma BKJIIOYAeT CBEACHHS 00 OOIMMX OMOJIOTHMYECKUX 3aKOHOMEPHOCTSIX,
NPOSIBIISIIOIIMXCSA Ha Pa3HBIX YPOBHSAX OpPraHM3allMU >KUBOM mpupoasl. OCHOBY OTOOpa COAEp)KaHUSI COCTABISET 3HAHMELEHTPUUECKUN MOAXOM, B
COOTBETCTBHH C KOTOPBIM ydallluecs JOHKHBI OCBOMTH 3HAHUS U YMEHHS, COCTaBIISIONINE TOCTAaTOYHYIO 0a3y s mpoAobkeHus oopazoBanus B BY 3e,
o0ecrnieurBaoIIie KyJIbTypy MOBEACHUS B IPUPOJE, POBEECHUS U 0pOpMIIeHUSI OHOJIOTHUYECKUX UCCIEA0BAHUM.

esan 1 3a1aum U3yYeHUs:

W3ydenne OMOIOTUYU Ha CTYIIEHH CpeIHEro o0Iero oopa3oBanus Ha 6a30BOM ypOBHE HAMPABJICHO Ha IOCTIKEHUE CIICAYIOIMINX MeNiel 1 3a1ay:

e OCBOCHHEC 3HAHMA OO0 OCHOBHBIX OHMOJOTHYECKMX TEOPHSX, HJCAX U MPHUHIMIAX, SBIISIOMUXCS COCTABHOH YacThl0 COBPEMECHHOMN
€CTECTBCHHOHAYYHOW KapTUHBI MUPA; O METOJIaX OMOJOTHICCKUX HAYK (IIUTOJIOTHH, TCHETUKH, CEIICKIIMH, OMOTEXHOIOTHH, YKOJIOTHH);

® CTPOCHHUU, MHOTOOOpa3suu U OCOOEHHOCTAX OuocucteM (KJIETKa, OpPraHW3M, MOMYJSIHs, BUA, OUOTEOIeHO03, Ouocdepa); BBIIAIOIIUXCS
OHMOJIOTMYECKHX OTKPBITHSIX U COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOIHUECKON HAyKe;

® OBIIAQJICHHE YMEHHUSMU XapaKTEpU30BaTh COBPEMEHHBbIC HAYYHBIE OTKPHITUS B 00JacTH OHMOJIOTMH; YCTAaHABIMBATH CBS3b MEXKIY Pa3BUTHEM
OMOJIOTHH M COIMAILHO-ITUYECKUMH, JKOJIOTHUYECKUMHU MPOOIEMaMU YEIOBEUYECTBA; CAMOCTOSITEIHHO MPOBOJUTH OMOJIOTHYECKHE HCCIEIOBAHUS
(HaOroZIcHWE, W3MEpPEHHUE, SKCIICPUMEHT, MOJCIMPOBAHHE) W TPAMOTHO O(GOPMIIATH IMOJYYCHHBIC PE3yNIbTAThl; aHAIM3HPOBATh M HCIIOJIH30BAThH
OMOJIOTMYeCKYI0 HH(OPMAIINIO; TTOJIH30BATHCS OMOIOTUYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;



® pa3BHUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH B MpoIlecce H3Y4YCHHUs MPoOJeM COBPEMEHHOM
OMOJIOTMUECKOW HAYKH;, TPOBEICHUS SKCIEPUMEHTAIBHBIX HWCCICAOBAHUMN, pEIIeHUsS OWOJIOTHYECKUX 3a71a4, MOJCITHUPOBAHMS OHOJOTHYECKHUX
00BEKTOB U MPOLIECCOB,;

® BOCIHUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH TO3HAHHUS 3aKOHOMEPHOCTEW YKUBOW TMPHUPOJIbI, HEOOXOIUMOCTH OEpEKHOTO OTHOIICHUS K HEW,
COOJTIOJICHUSI STUYECKUX HOPM IPHU MTPOBEACHUN OMOJIOTHYECKUX UCCIICTOBAHMIA;

® JCIOJB30BAaHUE MPUOOPETCHHBIX 3HAHWI U YMEHUW B MOBCEIHEBHOM JKU3HM IS OLEHKH MOCIEACTBHI CBOCH JEATEIbHOCTH MO OTHOILICHHUIO K
OKpY>Karoliel cpene, COOCTBEHHOMY 370POBbIO; BBIPAOOTKH HAaBBIKOB 3KOJIOIMUYECKOW KYIBTYphI; OOOCHOBAHUS U COONIOJEHUS Mep MPOQUIAKTUKU
3aboneBanuii 1 BUY-undexun.

OO0uue yueOHbIe YMeHHs1, HABBIKH U CIIOCOOBI 1eATeJIbHOCTH

[Iporpamma mpegycMmarpuBaeT GOpMHUPOBAHUE Yy YUAIIUXCS OOIIEe y4eOHBIX YMEHUH M HABBHIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACSITEILHOCTH U
KJIFOYEBBIX KOMIIETCHIIMI. B 3TOM HampaBieHUW MpUOpUTETaMHU JJIsi yaeOHOro mpeamMera «bruonorusy Ha CTyNeHU CpemHero oOIero oopa3oBaHus
SIBIIIIOTCSI: CPaBHEHUE OOBEKTOB, aHAIIN3, OIICHKA, PEIICHUE 3314, CAMOCTOSTEIILHBIN MOUCK HH(HOPMAITUH.

Pesynbrarel o0ydenus

Pesynprarsl n3ydenus kypca «buonorus» npusenensl B pasnene «TpedoBaHus K YpPOBHIO MOJTOTOBKH BBIITYCKHHKOBY, KOTOPBIE MOJTHOCTBIO
COOTBETCTBYIOT CTaHAAPTY.

PybOpuka «3HaTh/TOHUMATEY COACPKUT TPEOOBAHNUS, OPUSHTHPOBAHHBIC TTIABHBIM 00pa30M Ha BOCIIPOU3BEICHNE YCBOSHHOTO COACPIKAHMSL.

B pyOpuky «YMeTh» BKIIIOUEHBI TPEOOBaHMS, OCHOBAHHBIC Ha 00Jiee CIIOKHBIX BHAAX NEATCILHOCTH, B TOM YHCJIE TBOPYECKOM: OOBSICHSTH,
yCTaHaBHI/IBaTb B3alMOCBA3U, pemaTb 3aJadyu, COCTaBJISIThb CXEMbI, OIIMCHIBATh, BBIABJIATH, UCCICO0BATH, CpaBHI/IBaTB, aHaJII/IBI/IpOBaTB U OLCHUBATH,
OCYIIECTBIISATh CAMOCTOSITEIHHBIN MOUCK OMOJIOTHYECKON MH(pOpMAITUH.

B pyOpuke «Mcnonp3oBaTh NpuOOpETEHHBIC 3HAHUS U YMEHHMS B NPAKTHUECKOW JAEATEIIBHOCTH U IOBCEIHEBHOW J>KMU3HU» IPEACTABICHBI
TpeOOBaHUs, BEIXOAIINE 3a PAMKH y4eOHOTO IpoIlecca U HalleJIeHHbIE Ha pellieHne Pa3Hoo0pa3HbIX JKM3HEHHBIX 3a/1a4.

OCHOBY CTPYKTYpUPOBaHHUS COJCpXKaHUS Kypca OHOJOTMM B  CTapIIeld INKOJE COCTABISIOT BEAYIIUE CHUCTEMOOOpA3yIOUIUEe HIEH —
OTJIMYUTEIbHBIE OCOOCHHOCTH JKMBOU MPHUPOJIbI, €€ YPOBHEBAs OPraHU3aIlMsI U ABOJIOIHSA, B COOTBETCTBHUH C KOTOPHIMU BBIJICIICHBI COJIEPKATCIIbHBIC
JINHUHU Kypca:

e buosnorus kaxk Hayka;
Metoapl HAy9HOTO TTO3HAHUS;
Kietka;
Opranusm;
Bup;
OKOCHUCTEMEI.



Cucremoo0Opa3yronue Benyllde HAEU: Pa3HO YPOBHEBas OpraHU3alusl >KU3HH, 3BOJIOLHUS, B3aUMOCBSI3b B OHOJIOTUYECKUX CHUCTEMax
MO3BOJISIOT 00ECTIeUUTh LENIOCTHOCTh yuyeOHoro npeamMeta. [IomHOTa M CHCTEMHOCTh 3HAHUM, M3JI0KEHHBIX B COAEP)KATENbHBIX JIMHUAX, UX CBA3b C
IpYruMu 00pa3oBaTeIbHBIMU 00JIACTSMH TTO3BOJISIOT YCIICIITHO PEIIaTh 3a/1a4u OOIIEro CpeHero o0pa3oBaHMs.

[Tpu m3yueHUHM JAHHOTO Kypca ydalllydecsl MOIy4aloT OOIIHe NPEACTaBICHUS O CTPYKTYpe OHOIOrMYecKod Hayku, e€ MCTOPHHM U METo/ax
UCCIIeIOBaHMsl, HDAaBCTBEHHBIX HOPMaxX M MPUHIUIAX OTHOUIEHMs K npupoze. CBeneHus o0 ypoBHSX OpraHU3alluy >KU3HH, SBOJIIOIMU 00001at0Tcs,
yrIyOnstoTCes ¥ pacupstorcs. [Ipy 3TOM yUUTHIBaIOTCS BO3pACTHBIE OCOOCHHOCTH YYaIIUXCS.

['myOokoMy YCBOGHHMIO 3HAHMH CIIOCOOCTBYET II€JICHANIPABICHHOE U IMOCIEAOBATEIbHOE PEHICHHE pa3JIMYHbIX IO3HaBaTeNbHBIX 3ajad,
(dhopMUpOBaHKE Y MTKOJIHHUKOB MPAKTUYECKUX YMEHUI. Ha KaKoM ypoke mpeycMaTpuBaeTCsl MpUMEHEHUE Pa3IUIHBIX METO/IOB, IIPUEMOB U CPE/ICTB
oOy4eHwUs.

BaxXHbIM CTPYKTYpHBIM KOMIIOHEHTOM YpOKa SIBIISIETCS aHalIW3 pe3yabTaTOB Y4YeOHOH MAESITeNbHOCTH IIKONBHUKOB. C 3TOH 1ENbI0
3aIJIaHUPOBAHO CHUCTEMATHYECKH MOABOIUTH UTOTH YPOKa, KOMMEHTUPOBATh pabOTy ydalIuxcs [0 YCBOCHHUIO 3HAHUHN U OBJIAJIEHUI0 YMEHUSIMH.

B nmporpamme ykazaHo BpeMsi, OTBeIeHHOE Ha n3ydeHue TeM. OHO BKIIIOYaeT B ce0sl M yachl Ha 00001Ial0ue YpOKH.

Jlis moOHMMaHUA y4YallUMHCS CYIIHOCTH OMOJOTHMYECKHUX SIBJICHUN B MPOrpamMMy BBEJCHBI SKCKYPCHUHU, IEMOHCTPAIMU OIBITOB, MIPOBE/ICHUE
HaOmoneHuid. Bce 93T0 1maeT BO3MOXXHOCTH HANpPaBICHHO BO3ACHCTBOBATh HAa JMYHOCTh Yy4Yallerocs: TPEHUPOBATh TMaMsTh, pPa3BUBAThH
Ha0II0IaTeIbHOCTh, MBIIIJICHWE, 00ydaTh MpPHUEMaM CaMOCTOSATEIbHON Y4eOHOW AESITEIBHOCTH, CIOCOOCTBOBATH PAa3BUTHIO JIOO03HATEIHLHOCTH U
MHTEpeca K MPeMeTy.

[Ipu opranuzauuu 1a0OPATOPHBIX PaObOT MPOBOAMUTCA HMHCTPYKTAX IO TEXHUKE O€30MacHOCTH, MPU OpraHU3alUU AKCKYpPCUN ydalruecs
3HAKOMSITCS C TIPaBHJIAMU TIOBEJICHUS B TIPUPO/IE.

[TpoBepsIOTCS U OLIEHHWBAIOTCS HApSAIy CO 3HAHUSMHU YMEHUS MOJIb30BAThCSI MUKPOCKOIIOM, CTaBUTh OMbBIThI, pab0TaTh ¢ Y4€OHUKOM, TOTOBUTH
coobmienusi. M3meputenu ypoBHS Y4€OHBIX JOCTHKEHHH IKOJHLHHUKOB MOCTPOCHBI C yYETOM MAaTEpPHANIOB MpeajaraeMbIX MPHU cAade dK3aMEHa B
dbopme ET'D.

Ha ypokax marepman Kypca H3jiaraeTcsi B IBOJIOIMOHHOW IMOCIEIOBATEIbHOCTH, UCHOIB3YIOTCS DPA3JIMYHBIE METOJbI, aKTHBU3UPYIOIIUE
nesTenbHOCTh ywamuxcs. [Ipu pacnpeneneHuu 3aaHuil UCHOJIb3yeTCSd HHAMBHUIYAIbHBIM TMOAXOJ K YyYalllUMCS, Y4WUThIBaeTcs oOImias y4deOHas
Harpy3ka U MHTEpeC y4Jalluxcs K TOM Wi HHOM npodieme.

CoBpeMeHHOE COCTOSIHHE OOIEeCTBa, BHICOUYAMIIIME TEMIIbl €r0 Pa3BUTHUS MPEIBSBISAIOT Bce Oojee BHICOKHE TpeOOBaHMSI K YpOBHIO 3HAHUI
BBIITYCKHUKOB IIKOJIBI, KAUYECTBY MPEINO0/IaBaeMOT0 MaTepuaia, YpOBHIO IpeCTaBIsIeMOi u obpadbaTeiBaeMoii nHpopmaru. BHenpeHne COBpEMEHHBIX
TEXHOJIOTUI B 0OOpa30BATENbHBIA MPOLECC SBISETCS TOTMOTHUTEIHLHON BO3MOXKHOCTBIO TIOBBIMICHUS KadecTBa OOydeHus ydammxcs. HoBbie
WH(pOpPMaIMOHHBIE TEXHOJIOTHU M TIPOTPAMMHBIEC CPEACTBA CIIOCOOHBI TOMOYB O0J1ee 3P(HEKTUBHO peliaTh CISAYIONINE 3a/1auu:

® CTUMYJIALHUS CAMOCTOSITEIEHOCTH U Pa0OTOCTIOCOOHOCTH y4aIlluXcs, COACHCTBUE PA3BUTHIO HX JINUHOCTH;

® OpraHu3alys UHAUBUAYAIBHOTO O0yYEHUs MIKOJIbHUKOB;

e HaumOoJiee TOJHOE YAOBIETBOPEHUE OOpa30BaTEIIbHBIX MOTPEOHOCTEH Kak HamOoJsiee CIIOCOOHBIX M MOTHBHPOBAHHBIX YYAIIUXCS, TaK

HEJ0CTAaTOYHO MOATOTOBJICHHbIX.



Jlng pemieHus: 3TUX 3ajad B MPOTrpamMMy BKJIIOUEHBI 3aHATHUS MpPeAyCMaTpHUBAIOIIME MCIOIb30BaHUE MYJIBTUMEIUHHOTO 000OpyHOBaHUS, MPU
O0O0BSICHEHNH MaTepHalia IPUMEHSIOTCS MyJIbTUMETUITHbIE Tpe3eHTanuy, flesh - annmanuu, Bugeomarepuansl, THTEepHET-pecypcehl.

Coaeprxanue yueOHOro Kypca
(344, 1 4 B HENMEMIO)

BBenenue
(1 gac)

OObeKT n3ydeHust OMoJIOTUU — KuBas mpupoaa. OTINYUTENbHbIE TPU3HAKY )KUBOU MPUPOJIBL: YPOBHEBAsI OpraHu3anus u 3Bosouns. OCHOBHbIE
YPOBHH OpTraHU3ALUH KUBOW pUpobl. bronornyeckue cucremsl. CoBpeMeHHast €CTECTBEHHOHAYYHAast KapTHHA MUpa. Poib 6nonornyeckux reopuii,
ujeH, TUImoTe3 B GOpMUPOBAHUN COBPEMEHHOMN €CTECTBEHHOHAYUYHON KapTHHBI MUPa. MeTobl TO3HAHMS JKUBOU IPHUPOIBI.

JleMoHcTpanmu. buonornueckue cUCTEMBI. Y POBHU OPTaHU3ALMU AKUBOU MPUPOIbI. METOAbI MO3HAHUS )KUBOW MTPUPOIBI
Paznen I KIIETKA — EJIMHULIA )KUBOT'O (18 4)

Tema 1. XumMuueckuii cocTaB KJeTKH (6 9)
buonornyeckn Ba)KHbIC XUMUYECKHUE DIJIEMCHTEL HGOpI‘aHI/I‘ICCKI/IG (MI/IHepaJIBHBIC) COCANHCHUA. BI/IOHOJII/IMepBI. YFHGBO,Z[BI, JIMITU ABI. BGHKI/I, ux
ctpoenue u pyaknuu. Hykinennosbie kucioTel. AT® u Apyrue opraHnuecKue COeTMHECHUSI KICTKH.

Tema 2. CTpykTypa 1 (PYHKIHH KJIeTKH (5 9)
PazButue 3nanuit o kierke. Kinerounas teopusi.
[uromnasma. [Tnazmarndeckas meMOpana. DHomiazmMaTudeckas cetb. Komriekc ['onbmku 1 mu30coMbl. MUTOXOHIPHH, TIIACTHIBI, OPTaHOHUIBI
IBUKEHMS, BKIIOUeHus. Sapo. CtpoeHne u GyHKIIUHA XPOMOCOM.
[IpokapHrOThl ¥ 3YKApHUOTHI.
Jlabopamopuvie pabomul:
JLp. Nel «ITpuroToBieHue U CpaBHEHUE CTPOCHUS KJIETOK PACTEHUM, )KUBOTHBIX, TPUOOB U OaKTEPHii»

Tema 3. O6ecnneueHue KJIeTOK IHepruei (2 1)

OOMeH BeIecTB W MPEBpaIleHUE YHEPrUU — CBOMCTBO KUBBIX OpraHu3MoB. dorocuHTte3. [IpeoOpa3zoBaHHe JHEPrHH CBETa B IHEPIHIO
XUMHYECKHX cBs3eil. ObecrnieueHne KIETOK YJHEPTHE 3a CUeT OKUCIICHUS OpraHMYeCKHX BEIIECTB 0€3 yJacTHs KUCIopoaa. buomornyeckoe okucieHue
MIPH y4acTUU KUCIIOPOJIa.



Tema 4. Haciencreennasi uHgopManusi 1 peajau3anus ee B KjieTke (4 9)

I'enernueckas undopmanus. I'en. 'enom. Y asoenune JIHK. O6pazoBanue nnpopmannonnoit PHK no matpune JIHK. I'enernueckuit kox.
buocunTes 6€1KoB.

Bupycsl. [Ipodunakruka CITH/a.

Jemoncmpayuu
sk
CxeMbl, TaOIUIIBI, TPAHCIIAPAHTHI- U TPOCTPAHCTBEHHBIC MOJICIIN, HILUTFOCTPHUPYIOIIUE: CTpOeHHE MoJiekyn O6enkoB, Mmonekynsl JIHK, monexkyn PHK,
IIPOKAPUOTUYECKON KJIETKH, KJIETOK XUBOTHBIX U PACTEHMH, BUPYCOB, XpoMmocoM; yaBoeHue Mousekyn JHK; TpaHckpuniuio; reHeTuueckuil Ko,
OnocuHTE3 OEIKOB; OOMEH BEIIECTB M MPEBPAIICHUs] PHEPTUU B KieTKe; ¢gorocuHTe3. JmHamuveckue mocodust «buocuHTtes Oenka», «CTpoeHue
KJIETKI».

3HATh /IOHUMATD

OCHOBHbLE NON0JHCEeHUs. OMOTOTMYECKUX TEOpUi (KJIETOUYHAs);

cmpoenue OUOI0SULEeCKUX 00beKMOo8. KIIETKU; TEHOB U XPOMOCOM,;

CYWHOCMb OUONI02UYECKUX NPOYeccos. Pa3MHOXKEHHE, IPEBPAIICHUs JHEPTUH B dKOCcHcTeMax U Ouochepe;

exnao svioaroupuxcs yuenvix (P. I'yk, P.Bupxos, K. bap, M. lllneiinen, T. lIsanH) B pa3BuTHE OMOJOTHYECKON HAYKH;

OUONOZUYEeCKYI0  MEPMUHONI02UI0  TIATONOTHSI, THUAPOMUIBHBIE COEAUHEHUS, TUAPO()OOHBIE COENWHEHHs, MHUKPOIJIEMEHTBl, MaKPOAJIEMEHTHI,
YIBTPAMHUKPOAIIEMEHTBI, OHOTIONMMEPBI, TOJHUIIENTH/IBI, JYKApUOTHI, MPOKAPUOTHI, TAIUIOWJHBIA HAa0Op XPOMOCOM, TOMOJIOTHYHBIE XPOMOCOMBI,
JUTUTIOUTHBIA HA0Op XPOMOCOM, KapHOTHIT T€H, MATPUYHBIA CHHTE3, TPUIUIET, TPAHCKPHUIIIIHS, TPAHCISAIHUS, BUPYC, TOMEOCTa3, OPraHU3M, METaboIIn3M,
TMCCUMUIISALINS, OPOXKEHUE, TIMKOJIN3, ACCUMUIISIINS,

YMETh

00vsCHAMb. POJIb OWOJOTMHM B (POPMUPOBAHWM HAYYHOTO MHMPOBO33PEHHS; BKJIaJ OHOJIOTMYECKHUX TEOpUd B (OpMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; €IUHCTBO KUBOUM M HEXKUBOU MIPUPOJIBI, POJICTBO KUBBIX OPraHHU3MOB;

pewams dIEMEHTapHbIe OMOXUMHUYECKHE 3a/1a4H;

cpasHusams: OUOJIOTUYECKHE 00BEKTHI (XUMUYECKHI COCTaB TEJ )KUBOW U HEKUBOUM MPUPOIBI) U I€TaTh BHIBOJIBI HA OCHOBE CPaBHEHMUS;

Haxooums VHPOPMAIUIO O OMOIOTHYECKUX O0BEKTaX B Pa3IMYHBIX UCTOUYHUKAX (YUeOHBIX TEKCTaX, CIPABOYHUKAX, HAYIHO-TIOMYJISIPHBIX H3IAHUSX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, pecypcax VHTepHET) 1 KpUTHUECKH €€ OLICHUBATb;

UCTOJIh30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B TIPAKTUIECKOH IESTETLHOCTH U IOBCEAHEBHOM KU3HU IS

coOmoieHrst Mep MPO(UITAKTHKH OTPABJICHUH, BUPYCHBIX M IPYTUX 3a00JIEBaHUI, IPABIJI TIOBEJCHUS B IPUPOTHON CPeie; OKa3aHUs TIEPBOM TOMOIIN
[IPY MPOCTYAHBIX U APYTUX 3a00JICBAHUIX, OTPABICHUH MUIIICBBIMU MTPOIYKTAMU;

Paznea II PASMHOKEHUE U PA3BBUTHUE OPI'TAHU3MOB (6 41)



Tema 5. PasmHokeHHe Oprann3moB (3 u)
Jenenue xnetku. Muto3. becnionoe u nonosoe pazmHoxeHue. Meiio3. OOpa3zoBaHue MOJTOBBIX KIETOK H OIUIOJ0TBOPEHUE.

Tema 6. UnauBuayanbHoe pa3BuTHE OPraHu3MoB (3 u)
3apoJplleBoe U MOCTIMOPHOHAIIBHOE PA3BUTHE OPraHU3MOB. BinsiHMe ankorosis, HUKOTUHA U HAPKOTUYECKHX BEILECTB HAa Pa3BUTHE 3apO/bIIla
yenoBeka. OpraHu3M Kak eIMHOE LIETIOE.
Jlemoncmpayuu
Cxembl, TaOIHIIBI, TPAHCHIAPAHTHI U yueOHbIe (PUIBMBI, WIUTIOCTPUPYIOIIME: AeTICHUE KIETKH (MUTO3, MEH03); CIOCOOBI OECTIONIOro pa3MHOKEHHUS;

(bopMHpOBaHKE MYKCKHX U JKEHCKHX IOJOBBIX KJIETOK; OIUIOJIOTBOPEHUE Y PACTEHUH M JKUBOTHBIX; HHIUBHIyalbHOE Pa3BUTHE OPraHU3Ma;
B3aMMOBIIMSIHUE YacTel pa3BUBaIOLIerocs 3aposiiia. Jnnamuueckoe nocodue «Jlenenue kiaetku. Muto3 u meiios». Copycsl KOMHATHOTO
MaropoTHUKA (Hedposenuca Wik aIuaiTyma).

3HATh /IOHUMATh

CYWHOCMb OUOI02UYECKUX NPOYeCccos. Pa3MHOKEHHE, OIIO0TBOPEHHE,

OuoNO2UYECKYI0O MEPMUHONIOSUI0 U CUMBOIUKY IKU3HEHHBIM IIMKJI, IIOJIOBOE pPa3MHOXEHHE, Oecrojioe pa3MHOXKEHHE, TaMETOreHE3, OBOTEHE3,
CIIEpPMaTOreHe3, OIJI0A0TBOPEHHE, IBOWHOE OIUIOIOTBOPEHUE, BHYTPEHHEE M HAPYKHOE OIJIOA0TBOPEHHE, OHTOT€HE3, IMOPUOTEHES,

YMEThb

00vsACHAMb. POJICTBO JKUBBIX OPTaHM3MOB; OTPHULIATEIHOE BIUSHHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB HAa Pa3BUTHE 3apObIIlIa YEIOBEKA;
BJIMSIHUE MYTareHOB Ha OPraHU3M YeJIOBEKa, SKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBL

cpasnusams.: OMONOTNYECKUe OOBEKTHI (3apPOABIIIN YEJIOBEKA U APYTUX MIIEKONUTAIOIINX, TOJOBOE U OECIoI0e pa3MHOXKEHHE) U JI€1aTh BBIBO/IBI Ha
OCHOBE CpaBHEHMSI,

HaxoOoums THGOPMAINIO O OMOJIOTHYECKUX O00BEKTaX B PA3JIMUHBIX MCTOYHHMKAX (YUEOHBIX TEKCTaX, CIIPABOYHHMKAX, HAYYHO-TIOMYJISAPHBIX M3AaHUSIX,
KOMIBIOTEPHBIX 0a3ax AaHHBIX, pecypcax VHTepHET) 1 KpUTUUYECKH €€ OLICHUBATD;

UCIIOJIb30BATh MPHUOOPETEHHBIE 3HAHUS U YMEHMS B IPAKTUYECKON AEATETbHOCTH U IOBCEIHEBHOM XKU3HHU JUIA:

coOII0IeHUS Mep TPO(MIAKTUKN CTPECCOB, BPEIHBIX PUBBIYEK (KypEHHE, aTKOTOJIM3M, HApKOMAaHus ); IPaBUJI MOBECHUS B IPUPOTHON Cperie;

OLIEHKU 3TUYECKHX ACIEKTOB HEKOTOPBIX UCCIIEI0OBAaHUN B 001aCTH OMOTEXHOJIOTUH (KJIOHUPOBaHHE, HICKYCCTBEHHOE OIUIOJ0TBOPEHUE).

Paznes II1 OCHOBBI '’EHETUKHA U CEJIEKITUH (9 4)

Tema 7. OcHOBHBIE 3AKOHOMEPHOCTH SIBJIEHUI HACJIEICTBEHHOCTH (4 )

['eHeTKa — Hayka 0 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH W M3MEHUYHMBOCTH OpraHM3MOB. MoHOTHOpHAHOE CKpentuBaHue. [lepBbiii 1 BTOpOi
3akoHbl Menzens. ['eHotun u QeHoTun. AjsuienbHble TeHbl. JlurnOpuaHoe ckpemuBaHue. Tpetuil 3akoH Menzaens. XpoMOCOMHas TEOpHs
HacyencTBeHHOCTH. ['eHetnka nona. [lonoBeie XxpoMocombl. HacinenoBanue, CIIENIEHHOE € TTOJIOM.

IIp.p. Nel «CocraBneHne NpoCTENIINX CXEM CKPEIIIUBAHMS



IIp.p. Ne 2 «Pemienne 31eMEeHTapHbIX TEHETUYECKUX 3a/1a49)»

Tema 8. 3akoHOMepHOCTH U3MEHYUBOCTH (3 )

MOI[I/I(bI/IKaI_II/IOHHaH 1 HACJICACTBCHHAA NW3MCHYUBOCTH. KOM6I/IHaTI/IBHa$I NU3MCHUYHNBOCTD. MyTaI_[I/IOHHaSI NU3MCHUYHNBOCTD. BaKOH TOMOJIOTHYECCKUX
panoB HacieAacTBeHHOM wu3MeHuuBocTu H. WM. BaBmioBa. HacnencrBeHHass M3MEHUYHMBOCTH 4enoBeka. JledeHue M NpeaynpekIeHHE HEKOTOPBIX
HaCJICACTBCHHBIX 60H63Hef/'l YCJIOBCKaA.

Tema 9. 'eneTnka u cesexkuus (2 4)
OnomManHMBaHKUE KaK HayalbHBIM ATan cenekuuu. Yuenne H. M. BaBunoBa o eHTpax NpouCX0KACHUs KyJbTYPHBIX pacTeHUl. MeToabl
COBPEMEHHOM CeNeKIMH. Y cllexy ceneKuuu. ['ennas u kierounas nHxenepus. Kionuposanue.

Jlemoncmpayuu

Cxewmsbl, Tabmunpl, ¢otorpaduu U repOapHbIC MaTepuaibl, WUTIOCTPUPYIOIIME: MOHOTHOPHUIHOE CKpEIIMBAHUE; TUTHOPUIHOE CKPEIIMBAHUEC;
MEPEeKPEeCT XPOMOCOM; HEIOJIHOE JIOMUHUPOBAHWE; HACIENOBAaHUE, CICIUICHHOE C TIOJIOM; MyTaluu (pa3ludHble MOpPOAbI COOAK, YaCTHYHBINA
anbOMHU3M W HeOoObIYHast (opMma JHCThEB Y KOMHATHBIX PACTEHUM, €CIM €CTh BO3MOKHOCTb — KYJIBTYPhl MYTAHTHBIX JIMHUW JPO30(HIIBI);
MOJTU(UKAIIMOHHYI0O U3MEHUYMBOCTD; IEHTPHl MHOTOOOpa3Hs U TMPOUCXOXKICHHS KYJIbTYpHBIX PAcTEHHI; MCKYCCTBEHHBIH OTOOp; TMOpHUIN3AIHIO;
uccaenoBanus B oOnactu OuorexHosoruu. uHamumdeckoe mocooue «llepekpect xpomocom». CeMmeHa ropoxa ¢ pa3HbIM (EHOTHIOM (TJIAJKHE,
MOPILUHUCTBIE, )KEIIThIE, 3EJICHbIE).

3HATh /TIOHUMATh

OCHOBHble nonodicenus 3aKkoHOB [ .Menpens, 3aKOHOMEPHOCTEN N3MEHYHBOCTH;

cmpoeHue 6UoI02UHecKUx 00beKmog: TEHOB U XPOMOCOM;

6x1a0 svioaroupuxcs yuenvix (I. Menoenv, T Mopean, H 1. Basunos, .B Muuypun) B pa3BUTHE OUOJIOTHYECKON HAYKH,

OMOJIOTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY T€HETHKA, T€H, TCHOTHII, N3MEHYUBOCTh, HACIEACTBEHHOCTh, ()EHOTHII, aJUICIbHBIC T€HbI, TOMO3HIOTA,
reTepPO3NUTOTa, TOMUHAHTHBIN MPU3HAK, MOHOTHOPHIHOE CKPEIIMBAHUE, PEIICCCUBHBIN IPU3HAK, TUTHOPUIHOE CKpPEIIMBAHUE, TPYIINA CIEIUICHUS, TCHOM,
TOMOTaMETHBIN TOJI, TeTePOraMeTHBIN T0J, HOpMa PEeaKIIiH, HACCICTBEHHbBIC 3a00JIeBaHMsI, CENIEKIIUS, COPT, IITAMM, TIOPOAA, OMOTEXHOIOTHS, TeHHAs
WH)XEHEpUs, KJIOHUPOBAHUE, TPAHCTCHHBIE OPTaHU3MBI,

YMETh

00bsCHAMb: POIL OWOJOTUU B (OPMUPOBAHUM HAYYHOTO MHPOBO33PCHHS; BKJIAJ OHOIOTUYECKHX TeOpuid B (OPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHBI MHpPA; OTPUIATEILHOE BIMSHUE AJKOTOJIS, HUKOTHHA, HAPKOTHYECKHUX BEIICCTB HAa Pa3BUTHE 3apojIblllia YeIOBEKa,
BIIMSTHHE MYTareHOB Ha OPTaHU3M YeJIOBEKa, IKOJOTHYECKUX (PaKTOPOB Ha OPTaHU3MBbI; IPUYMHBI HAPYIIEHUH Pa3BUTHS OPTaHU3MOB, HACIICCTBEHHBIX
3a0071eBaHU, MyTaIlUH,
peutamsb dIEMEHTapHBIC OMOJIOTHYECKUE 3a/1a4; COCTABIISThH DJIEMEHTAPHBIE CXEMbI CKPEITUBaHUS




6b1516/1AMb UCTOUHUKHA MYTareHOB B OKPYIKaIoMIeH cpene (KOCBEHHO);
cpasHusams.: OUOIOTUYECKHE OOBEKTHI, TPOIECCHI U JIeJaTh BHIBOIBI HA OCHOBE CPaBHEHHUS;
AHATU3UPOBAMb U OYeHUBams TI00ATBHBIC KOJIOTHIECKUE TPOOIEMbI U TTyTH UX PEIICHHS, TIOCIEACTBUS COOCTBEHHON NESITEIPHOCTH B OKPYKAFOIICH
cpexe;
Haxooums VTHGOPMAINIO O OMOJIOTHYECKUX O00BEKTaX B PA3IMUYHBIX MCTOUYHHMKAX (YIEOHBIX TEKCTaX, CIIPAaBOYHHMKAX, HAYYHO-TIOMYJISAPHBIX M3AaHUSIX,
KOMIIBIOTEPHBIX 0a3ax AaHHBIX, pecypcax VHTepHET) 1 KpUTUUYECKH €€ OLICHUBATD;
UCII0JIL30BATh MMPHOOPETEHHBIC 3HAHUS K YMEHHS B IIPAKTUIECKON ACATSITIHHOCTH ¥ IOBCETHEBHOM KHU3HU IS
coOoIeHUsE Mep MPOGUIAKTUKN BpPEAHBIX NPUBBIYEK (KypEHHE, aJTIKOTOJIM3M, HApKOMAaHUS ); TPaBUJI IOBEJCHHUS B IPUPOTHOM Ccpee;
OLIEHKU 3TUYECKHUX aCIEKTOB HEKOTOPHIX UCCIIEIOBAHMIA B 00JIACTH OMOTEXHOJIOTUH (KJIOHUPOBaHKE, ICKYCCTBEHHOE OTUIOZIOTBOPEHUE).

2. TeMaTH4yecKoOe NJIAHHPOBAHNE

Ne Ha3Banne tembl, | KonudectBo | BHecennble [[IpakTnueckas
n/n pasjiena YacoB N0 | KOPPEKTHUBBI 4acThb
pasnenam, | B paGouyro J/p | I/p
TeMam nporpammy
1 BBenenue 1 1
2 | Pazgenl Kuaerka 18 18
— eINHUIA )KUBOTO
Tema 1.
XumMudecku
COCTaB KJIETKH 6 6
Tema 2.
Crpykrypa u
pyHKIUM KIETKH 5 5 1
Tema 3.
Ooecneyenne

KJIETOK JHepruei 2 2




Tema 4.
HacaencrBennas
uHpopMmanus u
peasu3anus ee B
KJIeTKe

Paznen 11
PaszmHoxeHne u
pa3BuTue
OPraHu3MoB

Tema 5.
Pasmuoskenue
OPraHu3MoB

Tema 6.
NuauBuayanbHoe
pa3BuTHe
OPraHu3MoB

Pazgen 111
OCHOBBI F€eHETUKH
U CeJIeKIUH

Tema 7.
OcHOBHbBIE
3aKOHOMEPHOCTH
SIBJIEHU
HACJIeACTBEHHOCTH

Tema 8.




3aKoHOMeEpHOCTH
H3MEHYHUBOCTH 3 3

Tema 9. I'eneruka
H CeJIECKIUS 2 2

HToro 3aroxa: 34 34 1 2

3.Jl1aHupyeMble pe3yabTaThbl 0CBOCHHUS VUEOHOI0 Kypca:

anmﬂec;l JOJI?KHBI 3H8.TB/ IIOHUMATh:

ba3oBbIi1 ypoBeHb

- POJIb PETYJSUU B 00ECIICUEHUHN KUIHEACSITETLHOCTH U BOJIOLNH )KUBBIX CUCTEM;
- OCHOBHbIE YPOBHH OpraHU3ALUHU KUBOTO;

- OCHOBHBIC CBOMCTBA JKH3HH;

- OCHOBHBEIE ITOJIOKE€HHS KIETOYHOMU TCOpHH, OCO6€HHOCTI/I CTPOCHUS KJICTOK PAa3HBIX LHAPCTB JKUBLIX OPIraHU3MOB;,
- 00 OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTAX KJICTKU U UX (QYHKIIMSIX;

- 0 OmocuHTEe3e OenKka U caMocOOpKe MaKpOMOJIEKYIT;

- O MAaTCPUAJIbHBIX OCHOBAX HACJIICACTBCHHOCTU;

- IPUHIUIHAIIBHYIO cXeMY (DOTOCHHTE3a U €ro KOCMHUYECKON POIIH;

- 00 0OMEHe BeIIeCTB B KJIETKE U €r0 SHEPTeTHUYECKOM 00CCIICUCHHH;

- 0 crmoco0ax JeneHus KIETOK;

- 00 0COOEHHOCTSAX BUPYCOB, BUPYCHBIX MH(EKIUHI U UX TPOPHIAKTHKE;



- OCHOBHBIE (PM3UOJIOTHUYECKUE (DYHKIIUH YeJIOBeKa U OMOIOTUYECKHIA CMBICI UX PETYIISINH;
- OMOJIOrMYEeCKHI CMBICI U OCHOBHBIE (DOPMBI Pa3MHOKEHHUSI OPTaHU3MOB;

- 00 MHIMBHUIYaJTbHOM DPAa3BUTUH OpraHuU3Ma (OHTOTeHe3€), 0Opa30BaHMU TOJOBBIX KJIETOK, OIJIOJOTBOPEHHH W Ba)KHEHIIMX 3Tarax OHTOIEeHEe3a
MHOTOKJICTOYHBIX;

-0 Cpeac O6I/ITaHI/I5I, OCHOBHBbBIX 3KOJIOTI'HYCCKUX (baKTOan CpCAabl U 3aKOHOMCPHOCTAX UX BIIMAHUA HAa OPTraHU3MBbI;

- OCHOBHBIE ITOJIOXKEHHUS YYEHHS O MOIMYIANUAX, UX CTPYKTYpPE, IMHAMUKE U PETYIIALIUY;

- IOHATHUS 0 OMOLIEHO3€e, YKOCUCTEME, OMOTEOIIEHO3€ U OMOTE€OXUMHYECKOM KPYTOBOPOTE;

- TIOHATUS O MPOJYLIEHTaX, KOHCYMEHTaX U peAyleHTax, MUILEBOI MupaMuie, MUIIEBbIX LETAX;

- 0 MPUYHUHAX HU3KON YCTOMYMBOCTH arporieHO30B;

- 0 buocdepe, ee OCHOBHOM (PYHKITUU U POJIU KU3HU B €€ OCYIIECTBIICHUN;

- 0 posi GMopazHOOOpa3us B MO AepKaHUH OMoCc(hEepHOro KPyroBOpOTa BEIIECTB; - 3aKOHBI HacneaoBanus ['. MeHens, X IUTOIOTHIECKIE OCHOBBI;
- OCHOBHBIE TOJIOKEHUSI XPOMOCOMHOM TEOPHH HACIEICTBEHHOCTH; IIPEICTABIICHUE O TeHE U XPOMOCOME;

- 06 HU3MCHYUBOCTHU U HACJICACTBCHHOCTHU KUBBIX OPraHU3MOB U UX IIPUYUHC;

- 00 ABOJIIOIIMHY OPraHUYECKOr0 MUPA, €€ CBUAETEIbCTBAX;

- OCHOBHBIE TIOJIOKEHUS TEOPUH ecTecTBeHHOro otoopa Y. [lapBuHa;

- OCHOBHBbIE MOJIOKEHUS YUCHHS O BUJE U BUJI0OOPAa30BAHNH;

- ocHOBHbIE nojokeHus yueHust A.H. CeBepiioBa 0 IJTaBHBIX HAIIPABJICHUSAX 3BOIIOLMOHHOTO MPOIIECCa;

- OCHOBHBLIC ITOJIOKCHUSA TCOPHUU UCKYCCTBCHHOT'O 0T6opa 4. ﬂapBI/IHa, METOAbI CCIICKIINU U UX 6I/IOJIOI‘I/I‘ICCKI/I€ OCHOBBHI,
- OCHOBHBbIC CO6BITI/I$I, BBIACIMBIINC YCIIOBCKA U3 JKUBOTHOT'O MHPA;

- 0 TOKOpeHUH 6nocheprl, 00 IKOJIOTHIECKUX MPOOJIEMax, CTOSIIIIUX B CBSI3U C ATUM TIEPE]T YEIIOBEUECTBOM.



I1oBBIIIEHHBIN YPOBEHB

- 0 IPUPOJIe YCTOWYMBOCTH HOPMAJIBHOTO OHTOTEHE3a;

- 0COOCHHOCTH JKM3HHU B PA3HBIX Cpeax OOUTaHMS;

- IOHATHE 00 IKOJIOTHYECKON HUIIIE U KU3HECHHOU (popme;

- 00 UCMOIb30BaHUM IPUPOIHBIX MOMYJIALUN U NEPCIEKTUBAX UX UCIOJIb30BaHUS B OyyIeM;

- 0 CYKIIECCHUHU KaK MOCJIEI0BATEIBHOCTH CMEHAIOIUX APYT Ipyra COOOLIECTB, 00ECIIEUMBAIOIINX 3aMbIKAHUE KPYTOBOPOTA;
- 0 IpUPOJIE U MPOPUITAKTUKE HACTEICTBEHHBIX OOJIE3HEH;

- 0 MPOUCXOXKICHUH U OCHOBHBIX 3Taax 3BOJIOINHU KU3HU;

- 0 MECT€ YelloBeKa CpPey >KUBOTHBIX M SKOJIOTUYECKUX MPEANOCHUIKAX MPOUCX0KICHUS YETIOBEKA.
VYyamuecs 10JKHBI YMETh:

ba3oBblii ypoBEeHB

- IPUMEHATh OMOJOTMYECKUE 3HAHMS JJIsl OPTaHU3alMM U IJIAHUPOBAHUS COOCTBEHHOTO 3J0POBOTO 00pasa *KHU3HH M JIEATEIILHOCTH, OJaromnoirydus
CBOEH cCeMbU U OJIaronpusTHON Cpebl OOMTAaHUS YeIOBEUECTBA;

- HAXOJUTh OOpaTHBIE CBSI3M B IPOCTHIX CHCTEMAaX U OOHAPYKUBATh MX POJIb B poLeccax X (yHKIMOHNPOBAHUS U Pa3BUTHS;

- HAXOJUTH B MPOSBICHHUAX KU3HEACSITEIFHOCTH OPTaHU3MOB OOIIHE CBOIMCTBA KHBOTO;

- IOJIb30BaTHCS MUKPOCKOIIOM, TOTOBUTB M PaCCMaTpHUBATh MPOCTEHIIINE MUKPOTIPETIapaThl;

- 0OHapyXMBaTh HAOJIOJaEMbIE PETYNIATOPHBIC U3MEHEHHUS! B COOCTBEHHOM OpPraHU3Me U OOBSICHATh OMOJIOTHYECKUN CMBICIT TIPOUCXOIAIIET0;
- KJTacCU(pULIMPOBATH KUBBIE OPraHU3MBI TI0 UX POJIIM B KPYTOBOPOTE BEILECTB, BBIIEIATD LEMH MUTAHUS B DKOCUCTEMAX;

- IPUBOJUTDH ITPUMCPBI UBMCHUYMUBOCTHU U HACJICACTBCHHOCTHU Y paCTeHI/Iﬁ " ) KMBOTHBIX,



- TIOJH30BATHCS 3HAHUSMHU IO TCHETHKE, CENIEKIUU W (PU3HONOTUU IS COXPAHEHUs TOPOJHON YHCTOTHI JOMAITHUX JKUBOTHBIX (COOaK, KOIIEK,
aKBapMYMHBIX PbIO, Kyp U Ap.);

- IPUBOJUThH IPUMEPHI IPUCIIOCOOICHUH Yy PACTEHUH U )KUBOTHBIX;

- HaXOAUTb MPOTHUBOPEUHS MEXKY X034HCTBOM YEJIOBEKA U MPUPOIOM U IpeAsaraTh CiocoObl UX YCTpaHEHMS;

- OOBSICHATD U I0Ka3bIBaTh HEOOXOIUMOCTH OEPEKHOTI0 OTHOLICHHUS K )KUBBIM OpTaHU3MaM;

- HAXOJUTb OTBETHI HA MHTEPECYIOIINE UX TPAKTUUECKUE U TEOPETUYECKUE BOIIPOCH! B JOIIOIHUTEIBHON JIUTEPATYpE.
I1oBbILIEHHBIN YPOBEHB

- HaXOUTh, Kakue (PyHKIMH KJIETOK U UX HAPYLICHUs CKa3bIBAIOTCS Ha KU3HEAEATEIHOCTH 1I€JI0T0 OPraHUu3Ma;

- CIOJIB30BATh 3HAHUS 110 TEOPUH 3BOJIIOLMHU M SKOJIOTUH JJIs1 ONTUMAIbHOM OopraHu3anuu 60pb0bl ¢ MH()EKIMOHHBIMU 3200JI€BaHUSMU, BPEAUTEIAMU
JOMAIITHETO U MPUycaaeOHOro X03sicTBa.



