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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o yueOHOMY Tipeamety "buonorus" (nangee - OMOIOTHs) HA YPOBHE CpelHEro o0Imero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit ®@enepauuuny, @PI'OC COO, Konuenuuu mnpenogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUN (henepanbHOl paboueil mporpaMMbl BOCITUTAHUS.

VYuebuslii npeamer «buonorus» yrnyonénnoro ypoBHs uzydenus (10—11 ximaccer) sBisieTcss OHUM M3 KOMIIOHEHTOB MTPEIMETHOM 00acTu
«EcrectBenHOo-Hay4uHbIe peaMeThy. CornacHo nosoxeHusM @I'OC COO npodubHbIe yueOHbIC TPEIMETHI, H3yJaeMble Ha yTriyOJEHHOM YpOBHE,
SBIISIIOTCS CIIOCOOOM T depeHianuu o0ydeHns Ha ypOBHE CpEIHEro o0mero oopa3oBaHus U MPU3BAaHBI 00ECTICUUTH PEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CpPETHUM NPO(ECCHOHATBHBIM U BBICIIMM OOpa3oBaHHeM. B TO ke BpeMsl KaXIblil M3 3THUX Y4eOHBIX
IIPEIMETOB JIOJIKEH ObITh OPUEHTHUPOBAH HAa NPUOPUTETHOE peLIeHHE 00pa30BaTENIbHBIX, BOCIMTATEIbHBIX U PA3BUBAIOLIUX 33]1a4, CBA3AHHBIX C
npodopuenranueit 00yJarmuxcs ¥ CTAMYIMPOBAHUEM HHTEpeca K KOHKPETHON 00J1aCTH HAYYHOTO 3HAHH S, CBI3aHHOTO ¢ OMOJIOTHEH, METULIMHOH,
9KOJIOTMEN, TICUXO0JIOTUEN, CIOPTOM MJIM BOEHHBIM JIEJIOM.

[IporpamMma mo yuebHomy npeamery "buonorus" mnaér mpenctaBieHHe O LU U 3a/adax M3ydeHUs yuyeOHoro mpenmera «buonorus» Ha
yrIyONnE€HHOM YpOBHE, OMpeZeNnsieT o0si3aTeIbHOe (MHBApUAHTHOE) MPEIMETHOE COJAEp)KaHHe, €ro CTPYKTYpUPOBAHHE IO pasfesiaM U TeMaM,
pacmpezieNieHue 1o KjiaccaM, peKOMEHyeT IMOCIeI0BaTeIbHOCTh U3YUeHHUs Y4eOHOT0 MaTepuana ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM oOywaromuxcs. B mporpamme mnmo OHOJIOTMM pealv30BaH MPUHIUI
IIPEEMCTBEHHOCTH C U3y4yeHHEM OMOJIOTUM Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHUs, Ojaroiaps 4eMy npocMaTpuBaeTCs HalpaBIEHHOCTh Ha
MocJeAyIolIee pa3BUTHE ONOIOrMUECKUX 3HAaHUH, OPUEHTUPOBAHHBIX HA (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHMSI, IKOJIOTUYECKOTO
MBILUIEHUS, IPEICTABICHUN O 3J0pOBOM 00pa3e KM3HHU, Ha BOCIIUTaHNWE OEpPEKHOI0 OTHOILLIEHUS K OKpY’Karollel npupoaHoil cpene. B mporpamme
Mo OMOJIOTUM TaKXKe IMOKa3aHbl BO3MOXHOCTU yuyeOHoro mpeamera «buonorus» B peanuzanuu tpedoBanuit ®I'OC COO k miuaHUpyeMbIM
JMYHOCTHBIM, METAlpeAMETHbIM M MpPEeIMETHBIM pe3ylbTaTaM oOydyeHHss U B (OPMHPOBAHWU OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABaTEIbHOU
JeSITEIbHOCTH 00Y4arOIIMXCs 10 OCBOEHUIO COJIEpKaHUsl OMOJIOrH4ecKoro o0pa3oBaHus Ha ypOBHE CpeAHEro 001iero oopa3oBaHusl.

VYuebublil npenMer «buonorus» Ha ypoBHE cCpelHEro oouero oOpa3oBaHMs 3aBepllaeT OHMOJOrMYeckoe OoO0pa3oBaHHE B IIKOJIE U
OPUEHTHPOBAH Ha paclIMpeHHe U YriyOJieHHe 3HaHUM 00ydaroluxcst O KMBOW MPUPOJE, OCHOBAX MOJIEKYJISAPHOM M KIETOYHOW OWOJIOrHH,
SMOPHOJIOTUU ¥ OMOJOTHH PAa3BUTHUS, TEHETUKH, CETIEKIIMH, OMOTEXHOJIOT UM, BOJIFOLIMOHHOTO YUEHUS U HKOJIOTHH.

N3yuenue yuebHoro npeamera «buonorus» Ha yriyO0JieHHOM ypOBHE OPHEHTHPOBAHO Ha MOATOTOBKY OOYy4aroHIMXCs K MOCIETYIOIEMY
MOJIy4eHHI0 OMOJIOTMYECKOro 00pa3oBaHHs B By3aX M OpPraHM3aLMsAX CpeaHero npodeccruoHanbHOro odpaszoBaHus. OCHOBY €ro CoJepKaHHs
COCTaBJISIET cHUCTeMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPH HW3YYEHHH OOYYalOIMMHUCS COOTBETCTBYIOIIMX CUCTEMATHUYECKHUX pa3JIeioB
OMOJIOTMU Ha YpOBHE OCHOBHOro obmiero obpaszoBanus, B 10—11 kmaccax 3TH 3HaHMS MONy4aroT pa3BUTHE. Tak, pacHIMPEeHbl M YTIyOJieHbI
OMOJIOrMYeCcKHEe 3HAHUS O PACTEHUSIX, KUBOTHBIX, Ipubax, OaKkTepusx, OpraHu3Me YeJIoBeKa, OOUIUX 3aKOHOMEPHOCTSX KU3HU, TOTOJHUTEIHHO
BKJIFOYEHbI OMOJIOIMYEeCKHE CBEIEHUS MPUKIIAHOTO U TIOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO UCIIOIB30BaTh KaK OPUEHTHUPHI IS IIOCIIEAYIOIIETO



BbIOOpa mpogeccun. Bo3Mo)kHa Takke HHTETrpanus OMOJOTMYECKUX 3HAHUNA ¢ COOTBETCTBYIOIIMMH 3HAHHUSIMHU, TOTyYSHHBIMUA 00YYatOIUMUCS TIPH
U3y4eHUH (PU3MKU, XUMUH, Teorpapuu U MaTeMaTUKH.

Crpykrypa nporpammsel 1o yuyebHomy npeamety "buosiorus" orpakaeT cHCTEMHO-YPOBHEBBI U 3BOJIOLMOHHBIN MOAXOJbl K U3YUYEHUIO
ouosioruu. CorjaacHo UM, U3y4aroTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE Ul )KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpraHM3alliy, IBOJIOLUU
OpPraHUYecKOro Mupa Ha 3emile, COXpaHeHHs OMOJIOTHYECKOro pa3zHooOpasus ruiaHeTsl. Tak, B 10 kiacce M3y4aroTcsi OCHOBBI MOJEKYJISIPHOW U
KJICTOYHOM OM0JI0THH, SMOPHOIOTMU U OMOJIOTUU Pa3BUTHSL, FTEHETUKU U CEJIEKLIUU, ONOTEXHOJIOTUU U CUHTETUYECKOM OMOJIOTUH, aKTyalTU3UPYOTCS
3HaHUS OOyYaroIUXCcsl MO OOTaHWKE, 300JI0TUH, aHATOMHH, (GU3HONIOTHH YenoBeka. B 11 kiacce M3y4aroTCsl SBOJIOIMOHHOE YYE€HHE, OCHOBBI
9KOJIOTHH U yueHue o onocdepe.

VY4eOuslil npenmer «buonorusy npusBaH 00eCeUYUTh OCBOCHUE 00Y4aIOIIMMHUCS OMOJOTUYECKUX TEOPUI U 3aKOHOB, WJEH, MPUHIIUIIOB U
IIPaBUJI, JIEXKAIUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM KapTHHBI MUpA, 3HAHUH O CTPOEHUH, MHOI000pa3HHu U OCOOCHHOCTAX KIIETKH,
OpraHusMa, IONYJISAINN, OWOIEH03a, SKOCHCTEMBI, O BBINAIONIMXCS HAYYHBIX JOCTHKEHHUSX, COBPEMEHHBIX HCCIECIOBAHUAX B OHOJIOTHH,
IPUKIIAJHBIX acleKTaX OMOJOrMYecKuX 3HaHWM. [[yid pa3BUTUA U MOAEpKaHUs UHTepeca 00ydaromuxcs K OMOJI0rUU Hapsily CO 3HAUUTEJIbHBIM
00BEMOM TEOPETUYECKOTO MaTepHaa B COACPKaHUH ITPOrPaMMBI 110 OMOJIOTHH IPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHHUS U Pa3BUTHS
TOW MM MHOHM 00jacTu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pellleHHE BaXHEHIIMX OMOJOIMYECKUX M SKOJIOTMYECKUX
npooeMm.

Lenp m3yuenust yuebHoro mnpeamera «buosiorus» Ha yriayOJ€HHOM YpOBHE — OBJIJICHHE OOYYalOUIMMMCSA 3HAHMSIMHU O CTPYKTYPHO-
(YHKIIMOHAJIBLHOW OpraHU3alliy KHUBBIX CUCTEM PAa3HOTO PaHTra U MpUOoOpeTeHre YMEHUI UCOIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUM HUHTEpECA K
orpe/ieIEHHON 00J1acTH NMPOQEeCcCCHOHATBHON NEsATETbHOCTH, CBSI3aHHON ¢ OMOJIOTHEH, WM K BBHIOOPY y4eOHOro 3aBelleHHUs JJs MPOIOIKEHHS
O1oI0rN4YecKoro o0pa3zoBaHusl.

JlocTrkeHue 1enu u3ydeHus yuyeoHnoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE 00€CIIEUMBAETCS PEIICHUEM CIIEeYIOIUX 3a/1au:

OCBOEHHE O0YYaIOIIMMUCS CUCTEMBbI OMOJIOTUYECKUX 3HAHHUI: 00 OCHOBHBIX OMOJIOTMYECKUX TEOPHSIX, KOHIEIMUUAX, TUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX U MPaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPa; O CTPOCHHUH, MHOTO0OPa3HH U 0COOEHHOCTSX
OMOJIOrMYECKUX cHCTeM (KJIeTKa, OpraHu3M, MONyJslus, BHUJA, OHOreoneHo3, Ouocdepa); O BBIJAIOLUUXCS OTKPBITUIX M COBPEMEHHBIX
HCCIIIOBAaHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOy4aloluMxcs € METOJaMH T[O3HAHUSA JKUBOM MPHUPOABI: HCCIEAOBATEIBCKUMU METOJAaMH OWOJIOTMYECKUX HayK
(MOJIEKYJIIPHOM U KJIETOYHOM OMOJIOTHH, SMOPHUOJIOTUH U OMOJIOTUN Pa3BUTHSL, TEHETUKU U CETIEKIIMH, OMOTEXHOJIOTUHN U CHHTETUYECKOH OHOI0THHy,
MAJIEOHTOJIOTUH, SKOJIOTHH ); METO/IaMU CAMOCTOATEIHHOTO POBEACHMSI OMOIOIMUECKUX UCCIIeI0OBaHMi B TabopaTopuu U B pupo/e (HabaoeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJIcHHE OOYYaIOUIUMHUCS YMEHUSIMH: CAMOCTOSITEIbHO HAaXOJAWTh, aHAIU3MPOBATH M MCIOJIB30BAaTh OHMOJIOIMYECKYH0 HH(OpMaINIo;
M0JIb30BaThCsl OMOJIOTMUECKON TEPMUHOJIOTUEH 1 CHUMBOJIMKOM; YCTaHABJIMBATh CBSA3b MEXKIY Pa3BUTHEM OHMOJIOTHH M COLUAIbEHO-9KOHOMUYECKUMHU
1 DKOJIOTUYECKUMHU MPpoOIeMaMU YeJI0BEUECTBA; OIIEHUBATh MTOCIIECTBHS CBOEH EATEIbHOCTH MO OTHOLICHHIO K OKpY KaloUeil MpupoaHou cpee,
COOCTBEHHOMY 3/I0pPOBBIO M 3/I0POBBIO OKPY)KAOILIUX JII0JIei; 0O0CHOBBIBATH M COOIIOAATh MEPhl MPOPHUIAKTUKN UH(EKIIMOHHBIX 3a00JIeBaHUM,



IpaBUjIa TIOBEACHUS B MPUPOJAE U obecrieueHus: 0e30MacHOCTH COOCTBEHHOW JKU3HEAEATEIbHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX MPUPOJHOTO H
TEXHOTE€HHOI'O XapaKTepa; XapaKkTepru30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BuTHE y 00y4aromMXCs WHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEW B IMPOLIECCE 3HAKOMCTBA C BBLIAIOLUIMMHCSA OTKPBITUSIMH U
COBPEMEHHBIMU HCCJIEIOBAaHUSIMU B OHMOJOTHH, pEIIaeMbIMH €10 MpoOjIeMaMH, METOJ0JIOTHENH OMOJOTHYECKOr0 HCCIENOBaHUS, MPOBEACHUS
HKCHEPUMEHTAIBHBIX UCCIIEIOBAHNHN, pEIIeHUs] OMOJIOTHUECKUX 3aj1a4u, MOJICTTMPOBAHUS OMOIOTHIECKUX OOBEKTOB U MPOLIECCOB;

BOCIHUTAHKE Y 00YYAIOIIMNXCS LIGHHOCTHOT'O OTHOIICHHMSI K >KUBOM MPUPOJIE B LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUAM; (hopMHUpOBaHHE
9KOJIOTMUYECKOM, TEHETUUECKON rpaMOTHOCTH, OOIIEH KylIbTYpbl IOBEIEHUS B IPUPO/IE; MHTETPALIMM €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npruoOpeTeHne 00y4YaroIMMKCS KOMIIETEHTHOCTH B Pal[MOHAIbLHOM IPHUPOJIONOJIB30BaHUU (COOIIOIEHUE MPaBU MOBEACHUS B IPUPOJIE,
OXpaHBI BUJIOB, SKOCHCTEM, OMOC]EpBhI), COXpaHEHHH COOCTBEHHOTO 3/I0OPOBbS M 3I0POBbsI OKPYKAIOUIHX JIFOACH (COOII0AeHUs Mep TPOPUIAKTUKA
3a0oneBaHui, o0ecrieueHrne 6e30MacCHOCTH KU3HEICATEIbHOCTH B UPE3BbIUAHHBIX CUTYAIUSX MPUPOTHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE
WCIIO0JIH30BaHUsI OMOJIOTHYECKUX 3HAHU U YMEHUH B TTOBCEHEBHOMN KU3HU,

CO3/IaHHE€ YCJIOBUW I OCO3HAHHOTO BBIOOpa OOY4YAIOIIMMUCA WHIWBUIYaJbHOM OOpa30oBaTENbHOM TPAaGKTOPUH, CIIOCOOCTBYIOIIEH
nocyeIymeMy IpoQecCHOHaTIFHOMY CaMOOTIPEICICHUI0, B COOTBETCTBHH C HHINBUIYaJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

Oo0111ee 4nciI0 YacoB, OTBEICHHBIX HAa U3YYeHHE OMOJIOTUH Ha YIiyOJIeHHOM YPOBHE cpeHero o0uiero oopasoBanus, cocrapisieT 340 yacos:
B 10 kmacce — 170 gaca (5 gacoB B Heneno), B 11 kimacce — 170 gaca (5 yacoB B HEJIEIIO).

Otb6op opraHuzanMOHHBIX (OPM, METOJOB U CPEACTB OOyueHHUs OMOJIOTUU OCYIIECTBISETCS C Y4ETOM CIEUU(HUKU €ro ColepKaHus u
HaIpPaBJIEHHOCTH Ha MPOJI0JKEHUE OMOIOrMUECKOT0 00pa30BaHUs B OpraHU3alUsAX CPeAHEro MpodhecCHOHaNbHOTO U BBICIIET0 00pa30BaHHUS.

O0s3aTenbHBIM YCIOBUEM IPU 00YUYEHUN OMOJIOTUH Ha YriyOJIEHHOM YPOBHE SIBJISIETCS IIPOBEIeHUE Ta00pAaTOPHBIX U MPAKTHUECKUX padoT.
Takxe yyacTue 00y4aroIuXcsl B BBIMOJIHEHNN NPOEKTHBIX U yU€OHO-HUCCIIEI0BATENIbCKUX padoOT, TEMAaTHKA KOTOPBIX OMpENesieTcs yUuTelIeM Ha
OCHOBE UMEIOIINXCS MAaTEPUATbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

ConeprkaHnue MporpaMMBbl, BBIJIETIEHHOE KYPCU8OM, HE BXOJIUT B MMPOBEPKY roCy1apcTBEHHOM nToroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMOIOTHs — KOMIUIEKCHas Hayka. Kpatkast uctopus pa3BUTHS OMOJIOTHH. BHOTOTHYeCKUe HAyKH U H3y4aeMble HMH TIPOOJIEMBI.
OyHIaMeHTaIbHbIe, IPUKIIATHBIE U TOUCKOBBIC HAYYHbIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B GOPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI Mupa. [Ipodeccun, cBsa3annbie ¢ Ononorneil. 3HaueHHe
OMOJIOTHH B MMPAKTUYECKON JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM X03SHCTBE, MPOMBIIIICHHOCTH, OXPaHe IPUPOIBI.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseii, I'. Mennens, B. . Bepuanckuii, . I1. [1aBnos, U.
N. Meunukos, H. 1. Basunios, H. B. Tumodees-Pecosckuit, [Ixx. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabnuis! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMH HayKaMuy, «CuctemMa OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHHUE

XKusbie cuctembl Kak mpeamer u3ydeHuss Ouonoruu. CBOMCTBAa >KMBBIX CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh U
LIEJIOCTHOCTh, CJOKHOCTh W YINOPAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3alUs, CaMOBOCIPOMU3BEICHHUE, Pa3IpaKUMOCTh,
W3MEHUYHUBOCTH, POCT U Pa3BUTHE.

YPpOBHM OpraHU3aIMU KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISLHMOHHO-BUIOBOM, YKOCUCTEMHBIN
(Obuoreonenoruyeckuii), Ouocdepusiif. IIpomecchl, mpoucxoxasimme B KUBBIX cucTeMax. OCHOBHbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opma
CyIllECTBOBaHUA MaTepuu. Hayku, n3ydaroiine >KMBbI€ CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3alllH.

N3ydenne >xuBbIX cucteM. Metoasl Omonornyeckoil Hayku. HaOmroneHue, m3MepeHHeE, SKCIEPUMEHT, CHCTEMaTH3allvs, METaaHaJH3.
[TonsiTue o 3aBucMMOll M He3aBUCHUMOU mnepeMmeHHoM. [lmanmpoBanue skcnepuMmenTta. [loctaHoBka u mpoBepka runore3. HymeBas rumortesa.
[TonsTue BeIOOpKHM M €€ mOCTOBEepHOCTh. Pa3Opoc B Ouonormueckux AaHHBIX. OILIEHKA JOCTOBEPHOCTH IMONYYEHHBIX PE3yNbTaToB. [IpuduHbBI
HCKaXECHHS PE3YJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupl 1 cxembl: «OCHOBHBIC TIPU3HAKH KU3HUY, «buomornueckue cuctems», «CBOMCTBA JKMBOW MaTepun», «YPOBHH OpTraHHU3AIUU
XKUBOU MpUpoAb», «CTPOEHHE XKUBOTHOM KIETKN», «TKaHU >KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOTO OpraHu3May, «buoreoneHos»,
«buocdepay, «MeToIbl U3YUIECHHS )KHBOUW MPUPOIBI».

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE IS POBEACHUS HAOIIOICHUH, H3MEPEHUN, IKCTIEPUMEHTOB.

IIpakTuyeckas padora «/cnoib30BaHUE PA3IUYHBIX METOJOB MTPU U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosorust KieTku



Knerka — cTpykTypHO-(pyHKIMOHATbHAS €IUHUIIA KUBOTO. McTopus oTkpbITUs KieTku. PaboTs! P. I'yka, A. JleBenryka. Kierounas teopus
(T. llIBanH, M. IIneitnen, P. Bupxos). OCHOBHBIE MTOJI0KEHUSI COBPEMEHHOHN KJIETOYHOW TEOPUH.

Metoabl MOJEKYISpPHOW H KJIETOYHOW OHOJOTMH: MHUKPOCKOMMs, Xpomarorpadus, 31ekTpodopes, MeToJ MEUYEHBIX aTOMOB,
muddepeHranbHOe HEHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @ukcuposannvlx Kiemok. IEKTPOHHAsT MHUKPOCKOIHS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JdemoHcTpauuu

[Toprpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnuue! u cxemsl: «CBETOBOH MUKPOCKOI», «JIEKTPOHHBIA MUKPOCKOI», «VCTOpHS pa3BUTHSI METOZ0B MUKPOCKOIIHUN».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPEIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

IIpakTnueckass paGora «l3ydyeHue MeTomOB KJIETOUHOM Ouonoruu (Xxpomarorpadus, snektpodopes, nuddepenmaniboe
ueHtpudyruponanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHMMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpO- MU YJIBTPAMHUKpPO3JIEMEHTH. Boma m €€ ponp Kak pacTBOpUTENs, peareHTa, ydacTue B
CTPYKTYPUPOBAHUM KIIETKH, TEIUIOpErysiui. MuHepalibHble BEILECTBA KJIETKHU, UX OMojoruyeckas pojb. Posib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BelecTBa KJIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN cocTaB 0eakoB. CTPYKTYpbl O€IKOBOM MOJIEKYJIBI.
IlepBuynas cTpykTypa Oenka, MenTHIHas CBA3b. BTopuuHas, TpeTuuHas, 4yeTBepTHYHas CTPYKTypbl. [leHarypamus. CBoiicTBa OenKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkium 6enkoB. [lpuonui.

VYraeBoasl. MoHOcaxapuisl, Jucaxapubl, OJIMrocaxapusl U noaucaxapuabl. OO MmiaaH CTpoeHus M (PU3MKO-XMMUYECKHE CBOMCTBA
yraeBooB. buonornyeckue QyHKIIMHU YTIE€BOIOB.

Jlumnasl. TunpodunsHo-ruapodoOHbIe cBolcTBa. Knaccudukanms nununos. Tpurnunepuabl, (oconunuisl, BOCKH, CTEPOUIbI.
buonornueckue @ynkuun nunuaos. OOmMe cBoiicTBa OHMOJIOTMYECKMX MeMOpaH — TEeKydecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MIOJIYTIPOHUILIAEMOCT.

Hyxneunoseie kucnotel. JIHK u PHK. Crpoenue nyknennoBbix kuciot. Hykneotuasl. [Ipunnmn kommiementapuoctu. [IpaBuno Yapradda.
Crpyxrypa IHK — nBoitnas cniupaib. Mecronaxoxaenue u 6uonornuyeckue pynkunu JJHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekynbl AT®. Makpospruyeckue cBsizu B Mosiekyie AT®. buonornueckue ¢pynkiuun AT®. BoccraHoBiIeHHbIE IEPEHOCUNKH,
ux (yHKIMHU B KIeTKe. [Jpyeue nyxneosuompugpocpamor (HTD). Cexenuponanue JJHK. Memoowv: cenomuku, mpanckpunmomuxu, npomeomuxu.

CtpykTypHasi OuoJIOTHS: OHMOXMMHUYECKHE W OMO(DHU3WYECKHE HCCIIENOBAHMS COCTaBa W TMPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYIL.
Mooenuposanue cmpykmypol u @Qyukyui OUOMONEKYN U UX Komniekcos. Komnviomepuwiti ousaiin u opeanuyeckuil cunmes OUOMONEKYL U UX
HeNnpupoOOHbIX AHAO208.

JdemMoHcTpanuu

[Moptpertsr: JI. [Tonmunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxmun, ®. Canrep, C. [Ipy3unep.

Huarpammsl: «PacnpeneneHre XUMUYECKUX JIEMEHTOB B HEKUBOM ITpUpoie», «PacrpeneneHne XMMUUECKNX YIEMEHTOB B )KUBOU IPUPOACY.



Ta6muuer u cxemsl: «Ileproanyeckas TabIUIIA XUMHUUECKUX 3JIE€MEHTOBY, «CTpOeHHEe MOJIEKYIIbI BOABIY, «BeliecTBa B cOCTaBE OPraHu3MOBY,
«Ctpoenne Monekynbsl Oenkay, «CTpyKTypbl OenKoBOH MojeKynb», «CTpoeHHE MOJIEKYJ YIIeBoA0B», «CTpoeHHE MOJEKYJT JIMIUAOBY,
«Hyxnennosslie kucnote», «Ctpoenue moaekysibl ATD».

OO6opynoBanue: XUMHUYecKas ocy1a 1 000py10BaHUE.

JlaGopaTopnasi pa6ora «O0HapyxeHHEe OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopatopHas padora «/ccinenoBaHne HyKJI€MHOBBIX KUCIIOT, BBIJCICHHBIX U3 KJIETOK PAa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunel KJI€TOK: SyKapHOTHYECKas U pokaproTHueckas. CTpyKTypHO-()yHKIIMOHAIbHbBIE 00pPa30BaHUs KIETKH.

Crpoenne mpokapuoTudeckoil kinetku. Kierounas crenka Oaktepuii m apxeil. OcoOOEHHOCTH CTPOEHHUsS TreTepoTpodHOM M aBTOTPOGHOU
IIPOKAPUOTHUYECKHUX KJIETOK. MeCTO U pojib MPOKAPUOT B OMOLIEHO3aX.

Crpoenne n (QpyHKIIMOHHUpPOBAHHE SYKAPHOTHYECKOH kieTku. [lmasmatmdeckass memOpana (rurazmaiemma). CTpyKTypa IIa3MaTudecKoi
MeMOpaHbl. TpaHCIIOPT BELIECTB Yepe3 MIa3MaTHIeCcKylo MeMOpaHy: naccuBHbIN (Auddy3us, ooneruénnas auddysus), akTUBHbIN (IEpPBUYHBINA U
BTOPUYHBINA aKTUBHBIA TpaHcmopt). [lomynponunaemocts MmeMOpansl. Pabora HaTpuii-KanmeBoro Hacoca. DHIOUUTO3: MHHOIMTO3, (haromuTos.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa 1 pyHKIUHM KJIETOYHON CTEHKU pacTeHUM, rpuOoB.

Huronnazma. Iluto3onb. Ilutockener. JIBmxenue unurorasMbl. OpraHouabl kiIeTkd. OnHOMEMOpaHHBIE OpPraHOWIBI  KJIETKH:
sHomnazmaTuueckas cetsb (OI1C), annapar ['onbaku, TM30COMBI, UX CTpOeHHe U GyHKLIUHU. B3auMOCBsA3b 0JHOMEMOpPAaHHBIX OPraHOUI0B KIETKH.
Crtpoenue rpanyasipHOTO peTtuxkyinyma. Mexanuzm unanpasnenus oeaxkos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'mankuii (arpanyssipHBIA) SHAOIUIa3MaTHUeCKui peTukynyMm. CekperopHas ¢yHKkuus anmapara ['onabmxu. Moougukayus benkoe 6 annapame
Lonvoorcu. Copmupoexa benxos 6 annapame I onv0orcu. TpaHCIOPT BELECTB B KieTKe. Bakyonu pacTutenbHbIX KieTok. Knetounsiii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOW/ABI KIJIETKH: MHUTOXOHJPUH, MIacTUAbL. IIpoucxoocoenue mumoxonopuii u naacmud. Cumobuocenes (K.C.
Mepeoickosckui, JI. Mapeynuc). Ctpoenne u GYHKIMH MHUTOXOHApPWUW W TuiacTua. [lepBuuHble, BTOPUYHBIE U CJIOXKHBIE TUTACTHJIBI
(OTOCUHTE3UPYIOIIUX 3YKapHOT. XJIIOPOILIACThI, XPOMOIIIACTHI, JIEHKOIUIACTHI BHICIIUX PACTEHUI.

HememOpanubie opranouabl kietkn CrpoeHne M (YHKIUMHM HEMEMOpaHHBIX OPraHouIoB KIeTKU. Pubocomel. [lpomescymounvie
Gunramenmol. MuxkpodunaMeHTsl. Axmunosvie mukpoghuramenmoi. MplIIEUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHBIX KIEmOK.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHHe U JBUKEHHE >XTYTUKOB M pecHHYeK. MukpoTpyOouku uurtomiaasMmel. Llentpuons. benku,
accoyuuposannvle ¢ MUKpoguiamenmamu u Mukpompybouxkamu. Momophuie benxu.

SAnpo. O6onouka sapa, XpOMAaTHH, KapHoIUIa3Ma, SAPHIIIKH, UX CTpOeHHE U QyHKIMH. SnepHblit OenkoBblid MaTpukc. [IpocTpaHncTBeHHOE
pacrioyio’keHNe XpOMOCOM B HHTEP(HAZHOM sIApe. DyXpomMamun u cemepoxpomamut. belku XxpoMaTHHa — TUCTOHBL. /Junamuka s0epHoti 000104KuY 6
mumo3se. Hoepuwiilt mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHoT (pacTUTENbHOM, )KUBOTHOI, IpUOHOI).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.



Tabmuie! u cxembl: «CTpoeHUE 3yKapUOTHUECKOH KIETKN», «CTpOEHHUE )KUBOTHON KJIETKN», «CTpOEHUE pACTUTEIbHOMN KIeTKN», «CTpoeHue
MHUTOXOHJIpUN», «S1po», «CTpOeHHE MPOKAPUOTHUECKON KIIETKI».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENnapaThl paCTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIPETapaThl 0aKTepUAIbHBIX KJIETOK.

JlabGoparopHas padora «/3yueHue cTpoeHHs KIETOK Pa3IuyHbIX OPraHU3MOB).

IIpakTuyeckas padora «/3ydeHne CBOUCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopHas padora «/ccnenoBanue mia3Moian3a U Jemia3MoiIn3a B PACTUTENIbHBIX KIETKAX».

IIpakTnyeckas padora «/3ydyeHue ABUKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHNe SHEPTUM B KJIeTKe

AcCUMWISIIAST ¥ TUCCUMIUIALAS — JBE CTOPOHBI MeTaboim3Ma. Tumbl oOMeHa BEImIeCTB: aBTOTPOQMHBIM M TeTepOTPOQHBIA. YdacTue
KHCIIOpo/ia B OOMEHHBIX Mpoleccax. JHepreTuueckoe odecrneueHue kieTku: mnpeBpamieHue AT® B oOMeHHbIX mporeccax. depMeHTaTUBHBIN
XapakTep peakuui KiaeTouHoro Meradonuizma. depMeHTHI, X CTPOCHUE, CBOMCTBA U MexaHu3M aercTBus. Kodepmentsl. Otnuuns GepMeHTOB OT
HEOPraHMUYECKUX KaTanu3aTopoB. benku-akTuBaTopbl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKUUN OT PazIUYHbBIX
(hakTopoB.

[lepBUuHBIil CHHTE3 OpPraHWYECKUX BEIIECTB B KieTKe. MDOTOCUHTE3. AHOKCUCeHHBIN U OKCUSeHHbIU @omocunme3 Yy Oaxkmepuil.
Csemocobuparowue nuemeHmyl U NUSMeHMbl peakyuuoHHo2o yenmpa. Ponb xmoporactos B mpouecce porocunTe3a. CBeToBast 1 TeMHOBas (hazbl.
@omoovixanue, C3-, C4- u CAM-munwvt pomocunme3sa. IlpogykTuBHOCTH poTOCHHTE3a. BriusiHue pa3nudnbix (HakTOpoB HA CKOPOCTH (DOTOCHHTE3A.
3HaueHue POTOCUHTE3A.

XemocuHTes. PazHooOpas3ue opraHM3MOB-XeMOCUHTETUKOB: HUTpUDUIIUPYIOIIUE OaKTepUH, KeIe300aKTepun, cepobaKkTepun, BOJIOPOIHbIE
OaxkTepuu. 3HaYCHHE XEMOCHUHTE3A.

AmnaspobHble opranu3mbsl. Buabsl Opoxenus. [IpoaykTsl OpoxKeHUs: U X UCIOJIb30BaHUE YEIOBEKOM. AHAa3pOOHbIE MUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUU U BO30OYyAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3MBbl. DTarnbl SHepreTudeckoro oomena. [loarorosurenbHbii 3Tan. [THKOIN3 — 6E€CKUCIOPOAHOE pacIeINIEHHE ITIFOKO3bI.

buonoruueckoe okucleHHE, WM KJIETOYHOE JAblxaHue. Poilb MUTOXOHIpHII B mpolieccax Ouonoruueckoro oxucienus. Luxinueckue
peakuuu. OxkuciauTenbHoe pochopunupoBanue. Inepaeus memopannozo epaouenma npomonos. Cunmesz AT®: paboma npomonnoii ATP-cunmasoi.
[IpeumyriectBa a3poOHOro MyTH 0OMEHA BEIECTB Mepea aHadpoOHbIM. D (HEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[optpetsr: JIxk. [lpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtyenn, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCUHTE3Y, «IHEpPreTHUecKuil 0OMen», «buocunres 6enkay, «CtpoeHue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHHe: CBETOBOM MUKPOCKOI, 000pYAOBaHUE I IPUTOTOBIEHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padora «/3yueHne KaTaIMTHYECKO aKTUBHOCTH ()epMEHTOB (Ha MPUMEpPE aMUIIa3bl HIIM KaTaja3bl)».

JlabopaTopHas padora «/3ydeHne pepMEHTaTHBHOTO pACIISIIIICHHUS TTIEPOKCHIA BOJOPO/Ia B PACTUTEIHHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TTPOIIECCOB OPOKECHUSI M IBIXAHUSI.



Tema 7. HacaencrBenHas uHgopmManus U peajnu3anus eé B KieTke

Peakuun wmartpuuHoro cunresa. [IpuHOMI KOMIUIEMEHTapHOCTM B pEakLMsIX MaTPUYHOIO CHHTe3a. Peannszanus HaclieICTBEHHOU
uHpopmanuu. ['eHeTnueckuit Ko, ero cBoiicta. Tpanckpunuus — marpuyudblii cunte3 PHK. TIpHHIMIIBI TpaHCKPHUIIIUK: KOMIUIEMEHTapHOCTH,
AHTUTIAPAILICITLHOCTh, ACUMMETPUUHOCTE. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsus u e€ stanbl. Yuactue TpancnopTHsix PHK B 6nocunTese 6enka. Y cnoBus 6nocunresa 6enka. KogupoBanue amuHokucaoT. Poib
prubocoM B OMOCHHTE3E OeKa.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHuzanus TeHOMa y TMPOKApUOT M DYKAPHOT. Perynsiust akTUBHOCTH T'€HOB Y
npokapuot. ['unoresa onepona (. XKakoo, XK. Mano). Moaekyiapuvie mexanuzmvl SKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsyuu
pabomul 2enos. Perynsuns 0OMEHHBIX ITpoLeccoB B KiieTke. KiieTounslil romeocras.

Bupycol — HekeTouHbie POpMBI )KU3HU U 00JIUraTHbIe apa3uThl. CTPOSHHE TPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.
Kusnennviii yuxn JJHK-cooepocawgux supycos, PHK-cooepacawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHrbie 3a601eBanus yenoBeka, xKUBOTHbIX, pactenuit. CIINI, COVID-19, counanbHbie 1 MEIUIIUHCKHAE TPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatay) cmpyxmypuvix 6uonocuueckux oanmnvix. Hanomexmonocuu e
ouonocuu u meouyute. Ilpoepammupyemvie pynxyuu denxos. Cnocobsvt 0ocmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, 1. 1. UBaHOBCKUI.

TaOmuis! u cxeMmsl: «bruocunTres Oenkay, «I'eneTnueckuit koay, «Bupycs», «bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. Z/KuzHeHHbI HUKJI KJIETKH

Knerounslif nuki, ero nepuosl u perymsauus. Marepdasza u Muto3. OCOOEHHOCTH MPOLIECCOB, MpoTeKamux B nHTepdase. Iloaroroska
KJIETKH K JesieHuto. [IpecunreTnueckuil (MOCTMUTOTUYECKNI ), CHHTETUYECKUM U TOCTCUHTETUYECKHUH (TPEMUTOTHYECKH) Ieproabl HHTEp(ha3bl.

Matpuunelii cunte3 JHK - pemnukanmsa. Ilpunnmner perumkanmumu JIHK: KoMIuIeMEHTapHOCTb, IOJTYKOHCEPBATHBHBIA CHHTES,
a”HTUnapauienbHocTs. Mexanusm pernkanuu JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomeps! v TenoMepasza. XpoMOCOMHBIN HA0Op KIIETKU
— KapuoTun. JIUnuonHbIi U raraouaHbIH Habopbl XpoMocoM. I'oMostornyHbie XpoMOCOMBI. 110710BbIE XPOMOCOMBI.

Henenue knetkn — Muto3. CTaiuu MUTO3a U MPOUCXOISIINE B HUX Tpolecchl. Tumbsl MuTo3a. Kaproknues u nutokuHes. buonornyeckoe
3HaUEHUE MHUTO3A.

Perynsus mutoTndeckoro nukia kietku. [Iporpammupyemas kiieTouHasi TuOenb — aromnTos.

Knerounoe s1i1po, XpoMOCOMBI, (DYHKIIMOHAJIbHAS TeHOMUKA. Mexanusmvl nporugepayuu, ouppepenyuposxu, cmaperus u 2ubeiu Kiemox.
«ugposas knemra» — buounghopmamuueckue mooenu QYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabmuib! u cxemsl: «KU3HEHHBIA MUK KIETKHY, «MuT03», «CTpoeHune xpomocomy, «Pemmukarus JJTHK».

Ob6opyoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGoparopHas padora «3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.



JlabopaTopHas pa6ora «HabiroeHne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 9. Ctpoenue u QyHKIUM OPTaHU3MOB

Buonorundeckoe pazHoobpasue oprann3mMoB. OTHOKIECTOUHbIE, KOJIOHUATIbHbIE, MHOTOKJICTOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HENESTEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB. bakTepuu, apxeu, 0JHOKJIETOYHbIE I'PUObI, OJHOKJIETOUHbIE
BOJIOPOCIIH, IpYyrue nNpoTrucThl. KosoHMaabHbIE OPraHU3MBI.

B3aumocBs3p 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. OpranusM Kak euHoe nenoe. ['omeocras.

Tkanu pactenmil. Tunbl pacTUTENbHBIX TKAaHEW: oOpa3oBaTeibHas, MOKPOBHAs, MPOBOJsLIAsl, OCHOBHAs, MexaHudeckas. OcobeHHocTH
CTpoeHus, PYHKIMI U pacioI0kKEeHNs TKAaHEH B OpraHax pacTCHHM.

TxaHu )KUBOTHBIX M YeJIOBEKA. THITBI )KUBOTHBIX TKAHEW: SMUTENUANIbHAS, COSTMHUTEIbHAS, MbIIIIeUHast, HepBHast. OCOOCHHOCTH CTPOCHHS,
(GyHKLIMI M pacrioyioKeHUs TKaHE! B OpraHax KUBOTHBIX M YeJIOBEKa.

Opranbl. BeretaTuBHbBIE U T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHUCTEMbl OPraHOB XUBOTHBIX M 4ejoBeKa. DYHKIIMU OPraHOB U
CUCTEM OpraHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTsl OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX )KMUBOTHBIX. HapyXHbIl 1 BHYTPEHHHI CKEJIET.
CrpoeHue U THUIIBI COEMHEHUS] KOCTEH.

JIBIKeHHE OpraHM3MOB. [IBI)KEHHE OJHOKJIETOYHBIX OPTraHM3MOB: aMEOOMIHOE, KIYTHKOBOE, PECHHYHOE. [IBM)KEHHME MHOTOKJIETOYHBIX
pacTeHuil: TpPONM3Mbl M HACTUHU. /[BM)KEHHE MHOTOKJIETOUYHBIX KMBOTHBIX U YellOBeKa: MblleuHas cuctema. Peduexc. CkeneTHble MBIIIIBI U UX
pabora.

IIuranue opranusmoB. llorjomeHne BOABI, YIIEKUCIOrO Tra3a W MHUHEpaJbHBIX BEIIECTB pacTeHUsAMH. IluTaHMe IKHUBOTHBIX.
BHyTpumnonoctHoe ¥ BHYTPUKIETOYHOE THIIeBapeHHe. IluTaHue TO3BOHOYHBIX KHUBOTHBIX. OTIenbl MNHINEBAPUTEIBHOTO TpPAKTA.
IInmeBapurenpHble xenessl. [IuneBapurenbpHas cucTeMa 4elloBeKa.

Jpixanue opranu3moB. Jlpixanue pacteHuil. Jlprxanue XuBOTHBIX. Juddy3us ra3oB depe3 MOBEPXHOCThb KIETKU. KoxHOE apIxaHue.
JlpIxatenpHasi MoBepxHOCTh. JKabepHoe M n€rouyHoe JpixaHue. /IpIxaHWe MO3BOHOYHBIX KMBOTHBIX M UEJIOBEKAa. DBOJIOIMOHHOE YCIOKHEHHE
CTPOEHHs JIETKUX IO3BOHOYHBIX JKMBOTHBIX. J[pIXaTellbHAs cHCTEMa 4YeloBeKa. MexXaHu3M BEHTWIISLMHU JIETKMX Y NTHUI] U MIIEKONUTAOIIHX.
Perynsmus npixanud. JlpixarenbHble 00BEMBIL.

TpaHCcnopT BeweCTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUI. TpaHCHOPT BEIIECTB y XKUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbsl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. Cepliie, KPOBEHOCHbIE COCYIbl M KpoBb. Kpyrum kpoBooOparieHwHs.
DBOJIOIMOHHBIE YCIIO)KHEHUS CTPOEHUSI KPOBEHOCHOW CHCTEMBbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynanus.

Breinenenue y opranusmoB. Breinenenune y pacteHumil. Bwinenenne y &uBOTHbIX. COKpaTuTENbHblE Bakyoiu. OpraHbel BBIIEICHHS.
OunbTpanus, cekpeuus U oOpaTHOE BCACHIBAHUE KaK MEXaHH3Mbl palbOThl OpraHoB BblIeneHHs. CBSI3b IMOJIOCTH Tejla C KPOBEHOCHOM M
BBIJICIUTENIbHOM cucTeMaMu. BeisiesieHue y mo3BOHOYHBIX KHUBOTHBIX U yenoBeka. [louku. Ctpoenue u pyHKimonupoBanue Hehpona. O6pa3oBanue
MOYH Yy YEJIOBEKaA.

3ammra y opraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M HUCTHI NMPOCTEHIIMX. 3alluTa Yy MHOTOKJIETOYHBIX
pactenuii. Kyrukymna. Cpeactsa macCUBHOM M XMMUYECKOM 3a1UThl. OUTOHIIHIBI.



3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M X MPOM3BOAHBIE. 3alIUTa OpraHu3Ma ot Oose3Held. MIMMyHHas cucTema yeloBeKa.
Kierounslii u rymMopanbHBIE UMMYHHTET. BpOoXIAEHHBIM M MPUOOPETEHHBIM CHEU(UUECKH UMMYHUTET. Teopus KIOHAIBHO-CEIIEKTHBHOTO
ummynurera (II. Opmux, ®. M. bepner, C. ToneraBa). BocnanurenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO MMMYHHUTETA B Pa3BUTHU
CHCTEMHBIX 3a00JI€BaHUH.

PasgpaxkxumocTs 1 perynsauus y opraHu3MoB. Pa3znpakumMocTh y OJHOKIJIETOYHBIX OpraHu3moB. Takcucel. PaznpaxumocTs U peryisnus y
pacTeHnid. POCTOBBIE BelllecTBa U UX 3HAYCHHUE.

HepgHas cucrema u peaekTopHas perysius y )KUBoTHEIX. HepBHast cuctema u e€ oT/esbl. DBOMIOIMOHHOE YCI0KHEHUE CTPOSHUS HEpBHOU
CHCTEMBI Y )KUBOTHBIX. OT/1€J1bI FOJIOBHOIO MO3ra I03BOHOYHBIX JKUBOTHBIX. Peduiekc u pedaektopHas nyra. be3ycioBHble U yCIIOBHBIE PE(IIEKCHI.

I'ymopasibHas peryisinys ¥ 3HAOKPUHHAs CHCTEMA JKMBOTHBIX M 4ejoBeKa. JKene3bl SHIOKPHHHOM CUCTEMBI M MX IOpMOHBIL. JleicTBHE
TOPMOHOB. B3auMocBs3b HEPBHOH U SHIOKpUHHOMN cucTeM. ['unoranamo-runodusapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. [1aBnos.

Tabmuip! u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOroKIeTouHbIE Bogopociny, «bakrepun», «llpocreiimue», «Opraubl LIBETKOBBIX
pacTeHuit», «CHCTEMBI OpraHOB IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHHE HaceKOMbIX», «TkaHu pacTeHuil», «KOpHEBBIE CUCTEMBI»,
«Ctpoenue cTedmsn», «CTpoeHHe TMCTOBOM IIIaCTUHKNY, « TKaHU KUBOTHBIX», «CKkeneT uenoBekay, «[lumeBapurenbHas cuctemay, «KpoBeHocHas
cucreMa», «JlpixarenpHas cucrema», «HepBHas cucremarn, «Koxka», «MpbleuHas cucreMay», «BplnenurenpHas cucreMay», «OHIOKPUHHAs
cucrema», «Ctpoenne Mpiel», «MIMMmynurer», «KumeunononaoctHeie», «Cxema NUTaHUS pacTeHU», « KpOBEHOCHBIE CUCTEMbI MO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruipb», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHue 1okaeBoro 4epBsi», «HepBHas cuctema puio», «HepBHas
cucrema Jsrymkn», «HepBHas cucrema npecMmbikarommxcs», «HepBHas cucrema nrtuny, «HepBHas cucrtema muekonurtaromux», «HepsHas
cucrema yesoBekay, «Pediexcy.

O6opynoBaHue: CBETOBONH MHKPOCKOI, MUKPOIIpENnapaThl 0JTHOKIETOYHBIX OPraHU3MOB, MUKPOIIpenapaThl TKaHEH, PAKOBUHBI MOJITIOCKOB,
KOJIJIEKIIUM HACEKOMBIX, UTJIOKOXKHX, KHUBBIE SK3EMIUISIpbl KOMHATHBIX pacTeHUil, repbapuy pacTeHUH pa3HBIX OT/AEJIOB, BIAXHBIE MPENapaThl
KUBOTHBIX, CKEJIETHI [IO3BOHOYHBIX, KOJUIEKIINN OECTI03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000py10BaHUE /TSl IEMOHCTPALIMU TOYBEHHOTO U
BO3/YIIHOIO MUTAHUS PACTEHUH, pacleIIeHUs] KpaxMana 1 OelKoB 1oj AeWcTBUEM (PepMEHTOB, 000pYAOBaHHUE I IEMOHCTPAIMU OIBITOB I10
M3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHN3Ma JIbIXaTeJIbHBIX JIBHKEHHUH, MOJIEIN TOJIOBHOTO MO3Ia Pa3JIuYHbIX KUBOTHBIX.

JlabopaTopnasi padora «l/3y4ueHne TkaHel pacTEHUIN».

JlabGoparopHas padora «/3yueHne TkaHei )KUBOTHBIX».

JlabopaTopHasi pabora «l3yueHne opraHoB IBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHHMe U pa3BUTHE OPTAaHU3MOB

@®opMbl pPa3MHOKEHHUS OpraHU3MOB: Oecrosoe (BKJIOYas BEreTaTHMBHOE) M TOJO0BOE. Buabl 0ecroioro pa3MHOXKEHHUS: IMOYKOBaHHE,
cropyJsiusi, pparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pa3zmuoxkenue. [lonoBwie kieTku, mnan rametsl. Meio3. Craaun wmeito3a. IloBegenue xpomocom B Meio3e. Kpoccunrosep.
buonornueckuii cMpIca Meli03a U TTOJIOBOTO Tporecca. Melo3 1 ero MeCTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.



[IpenzapoapimeBoe pa3suthe. I'amerorenes y >kuBoTHBIX. [looBslie sxene3sl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepMaTorenes u
ooreHe3. CTpoeHue NOJIOBBIX KJIETOK.

OmotoTBOpeHue U YMOPHOHATIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHS — HayKa O Pa3BUTHH OPraHu3MOB. Mopgoeenes — oOHa u3 2nasHuix
npobnem smopuonocuu. Konyenyus mopgoeenos u mooenu mopghozcenesa. Cranauu sMOproreHe3a )KUBOTHBIX (Ha mpuMepe JArymiku). pobnenue.
Tuner nppobnenus. /[lemepmunuposannoe u Hedepmunuposanrnoe opooaenue. bracmyna, munvt oOnacmyn. OCOOEHHOCTH APOOJICHHS
MJIEKONUTAIOIINX. 3apOBIILIEBbIE JINCTKU (TacTpysislus). 3aKiajJka OpraHOB U TKaHEH U3 3apOAbIIIEBBIX JMCTKOB. B3auMHoOe BiaMsHUE dacTeil
pa3BUBAIOIIETOCs 3apo/iblilia (AMOpHUOHAIbHAS UHAYKLKSA). 3aKJIa/1Ka [JIaHa CTPOSHUS )KUBOTHOTO KaK pe3y/IbTaT UEPAPXUUECKUX B3aUMOICHCTBUIN
reHoB. BrnusiHre Ha SMOpHOHATBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pa3Butue xxuBoTHBIX. [locTamMOpuonanbubil mepuo. [Ipsamoe u Henpsimoe passutue. Passutne ¢ MmetaMmopo3oM y 6€CI03BOHOYHBIX
Y TI03BOHOYHBIX )KMBOTHBIX. Brosornueckoe 3HaueHyne NpsIMOro U HEMPSIMOTO Pa3BUTHS, X paclpoCTpaHEHHE B IpUpoie. TUIlbl pocTa )KUBOTHBIX.
@DakTOphl PETYISIUU POCTa KUBOTHBIX U ueioBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUSA Y JKMBOTHBIX U uenoBeka. Ilepuoabl oHTOreHe3a
yenoBeka. CTapeHue U CMEPTh Kak OMOJIOTUYECKUE MTPOIIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['amerodut u cnopodput. Meiio3 B xU3HEHHOM Iukie pacTeHuil. OOpazoBaHue crop B mpoiiecce
Meio3a. 'ameTorenes y pacteHuil. Omio10TBOpEHHE U pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. [|BOMHOE OMIOIOTBOPEHHUE Y LIBETKOBBIX PACTEHUI.
OO0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETyJsSUU OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoncTpanuu

[Moptpersr: C. I'. HaBamun, X. [lIneman.

Tabnuue! u cxemsl: «BererarnBHOe pa3sMHOXKEHHEY, « TUIIBI O€CMIONIOr0 pa3sMHOXKEHUN», «Pa3MHOXKEHHE XITaMUIOMOHAAbI», «Pa3zMHOXKeHNE
IBIJICHBY, «Pa3MHOXEeHHE THAPEIY, «Meho3», «XpomMocoMbly, «I'aMerorene3», «CTpoeHHe SUIEKICTKH U criepMaTo30uaay, «OCHOBHbBIE CTaIUN
oHTOreHe3a», «lIpamoe m HempsMoe pasButue», «Pa3BuTHE MalCKOro Kykay», «Pa3Butue capaHum», «Pa3Buthe narymku», «lBoiiHOe
OILJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHUi», «CTpoeHue CeMsiH OJTHO/I0NbHBIX U JABYAOJIbHBIX pacTeHUN», « KM3HEHHBIN [IMKII MOPCKOW KamyCThI»,
«OKn3HeHHbIN UK MXay, «KU3HEHHBIN UK MATOPOTHUKAY, «OKN3HEHHBIN [IUKI COCHBI».

O6opynoBaHHe: CBETOBOM MUKPOCKOI, MUKPOMpENapaThl SHIEKIETOK U CIIEpMaTO30U10B, MOAEIb « LMK pa3BUTHS JISATYILIKID.

JlabopaTopHasi padora «/3ydeHne cTpOeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnueckas padora «BpisBIeHNE TPU3HAKOB CXO/CTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUID.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Vctopus cTaHOBIIEHHS U Pa3BUTHUS T'€HETHKH Kak Hayku. Pabotsl I'. Mengens, I'. ne ®@pusa, T. Moprana. Poib oTeyecTBeHHBIX yYEHBIX B
pasButuu reHetuku. Padotsl H. K. Konbriosa, H. 1. Basuiiosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. @ununuenko, H. B. Tumodeena-
Pecosckoro.



OCHOBHBIE TEHETUYECKUE MMOHATHUS 1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI, aJIJICJIbHBIE T€HbI, AIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIN
U PELECCUBHBII MpPU3HAK, TOMO3UIOTa, TE€TEPO3UT0Ta, YHUCTasl JUHUS, TUOpUIbl, TeHOTUN, (eHoTun. OCHOBHBIE METOJbl TE€HETHKHU:
THOPUIOTIOTHYECKUH, TUTOIOTUYECKHIA, MOJIEKYIISIPHO-TeHETHYECKUH.

JdemoHcTpaumuu

[Moptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. Y. Basuios, A. H. beno3zepckuit, I'. /1. Kapnieuenko, 10. A. ®ununuenxo,
H. B. TumodeeB-PecoBckuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXeMbI CKPEIIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYESCKUX UCCICTOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpuanoe ckpeniuBanue. [lepBoiit 3akon MeHnaens — 3akoH equHOo00pa3us THOPHIOB EPBOTO MOKoieHus. [IpaBuio 1ToMUHIUPOBAHUS.
Bropoii 3akon MeHens — 3aKk0H pacileryieHus Mpu3HakoB. L{uTomornueckine 0CHOBBI MOHOTHOPHIHOTO CKPEIIMBaHU. [ HTIOTE3a YUCTOTHI TaMET.

AHanusupyroiee ckpeniuBanue. [I[pomexxyTounslii xapakTep HacjieqoBaHus. Pacuieniene npu3HakoB MPU HENOJIHOM JOMUHUPOBAHHH.

Jurubpugnoe ckpeumBanue. Tperuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO HAacle[OBaHUs MpU3HAKOB. [luTomornueckue OCHOBBI
TUTUOPUTHOTO CKPELIUBaHUSI.

CuerutenHoe HacienoBanue npusHakoB. Paboter T. Moprana. CreruieHHOe HacieOBaHNE T€HOB, HAPYIICHNE CLEIUICHUS MEXITYy TeHaMU.
XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmosa. XpoMOCOMHBII MEXaHHU3M OIPEAEIIEHUS M0J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBII U reTeporaMeTHBIN MOJ.
['eneTnyeckasi CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CIEIVIEHHBIX C IOJIOM.

l'enotun kak nenoctHas cucrema. [lIeHoTponus — MHOKECTBEHHOE JEHCTBHE TeHAa. MHOXKECTBEHHBIN auienu3M. B3aummopneiicreue
HeaJuleNbHbIX TeHOoB. KoMieMeHnTapHocTs. Onucras. [lonumepus.

['eHeT4ecKuit KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TaKXKe (PU3MOJOTUYECKUX MPOIECCOB, MOBEAECHNS U KOTHUTUBHBIX
¢dbynkuii. ['eHeTHYecKue MeXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOICHCTBUS «XO35IMH — MAPA3UT» U «XO35IMH — MUKpoOUomy. ['eHeTHueckue
aCTMEeKThl KOHTPOJIS U U3MEHEHUS HACJIEACTBEHHON MH(POPMAIIMH B TIOKOJIEHUAX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabnuier u cxeMbl: «llepBblif U BTOpoi 3akoHBl Menzaens», «Tpetuii 3akoH MeHaens», «AHanu3upyrollee ckpenmBanue», «HemomaHoe
JOMUHHpOBaHUE», «CIIeTNIEHHOE Haclel0BaHUE IPU3HAKOB y 1po3oduisl», «I'eHeTuka nona», «Kapuotun uenosekay, «Kapuotun apo3opuiib,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajlienn3My», «B3anMoaeicTBre reHoBY.

O6opynoBaHue: MOJIEIb JUIsl IEMOHCTPAIMK 3aKOHOB €IMHO00pa3usi THOPUIO0B EPBOIO MOKOJIEHUS U PaCILEIUICHHUS TPU3HAKOB, MOJIENb JIJIsS
JEMOHCTpALIMM 3aKOHA HE3aBUCUMOI0 HACJIEIOBaHUs MPU3HAKOB, MOJIEIb ISl IEMOHCTPALMU CUEIUIEHHOIO HAaCJIe0BaHus MIPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpoTrpenapart: «/[pozodumna.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHITBI.

IIpakTnueckas padora «/3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPELIUBAHUS Y APO3OPUIBIY.



Tema 13. 3aKkoHOMepPHOCTH U3MEHYHMBOCTH

BzaumopeiictBue renotuna u cpenbl npu GopmupoBanuu (penotuna. M3meHUMBOCTH Hpu3HaKoB. KauecTBEHHBIE U KOJIMYECTBEHHbIE
IIpU3HAKU. BUIbI N”3MEHUYUBOCTHU: HEHACIICACTBEHHAS U HACJICICTBCHHASL.

Monudukanyonsnass U3MeHYMBOCTh. Ponb cpenpl B (opMupoBaHMM MOAM(PHUKAIMOHHON H3MeHUMBOCTH. Hopma peakium mnpusHaka.
Bapuarmonnslii psig u Bapuarmonnast kpusasi (B. Moranncen). CBoiicTBa MOIU(PUKAIIMOHHONW N3MEHYHBOCTH.

I'enoTunmnueckass M3MEHYMBOCTh. CBONCTBA N€HOTUIIMYECKOM WM3MEHYMBOCTU. BUIBI T€HOTHIMYECKON HM3MEHUMBOCTH: KOMOMHATHBHAs,
MyTalMOHHAsI.

Komb6unaruBHast n”3MeHYHBOCTh. Meii03 U M0JI0OBOI MpoIiecc — 0CHOBa KOMOWHATUBHOM N3MEHYUBOCTHU. PoJIb KOMOMHATUBHOI H3MEHYHBOCTU
B CO3JIaHMH I€HETUYECKOTO Pa3HooOpas3us B Mpe/esiaXx OJHOTO BHA.

MyTanmonHass ”3MEHUNBOCTb. BHUIbl MyTalMil: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U UHIYLIUPOBAHHBIE MyTalluu. S1epHbIEC U
uuTorazMaruyeckue Myraund. CoMaTH4ecKHUe U TO0JIOBble MyTauMu. [IpuyvHBI BO3SHMKHOBEHMsI MyTanui. MyTareHsl U MX BIMSHHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpollecca. 3aKOH TOMOJIOTHYECKHX PAIOB B HacleAcTBeHHON u3meHunBocTH (H.M. BaBuios).
BuesaepHas H3MEHYMBOCTD U HACJIEICTBEHHOCTbD.

Onucenemuxa u 3NUEHOMUKA, POb INULEHEMUYECKUX (DAKmMopos 6 HACIe008aHUU U UBMEHUYUBOCMU (QEeHOMUNUYECKUX NPUSHAKOS )
OpP2aAHU3ZMOS.

JdeMoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmuuper u cxemsl: «Buasl u3MeHuuBOCTHY», «MoaudUKalMOHHAs H3MEHUUBOCTHY», «KOMOMHATHBHAas HW3MEHUHMBOCTBY, «Meno3»,
«OnnonorBopeHuey, «I'eHernueckne 3a00aeBaHus YeaoBeKkay, «Buabl MmyTanuiiy.

OO6opynoBaHue: XUBbIE U TepOapHbIe 3K3EMIUIAPbl KOMHATHBIX PAaCTeHUM, pUCYHKU ((doTorpaduu) *KMBOTHBIX C Pa3IMYHBIMH BUIAaMHU
M3MEHYUBOCTH.

JlaGopaTtopuas pabora «lccienoBaHue 3aKOHOMEpPHOCTEM MOAM(UKAIMOHHOW HM3MEHYMBOCTU. IlocTpoeHne BapuallMOHHOTO psja U
BAPUALIMOHHON KPUBOI».

IIpakTnueckas padora «Mytauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eneTuka 4yes0Beka

Kapuorun denoBeka. MexayHapoaHas Mmporpamma HCCIEIOBaHUS T'€HOMa uejaoBeka. MeToapl HW3y4eHUsT TEHETUKHM YeJIOBEKa:
reHeaJorn4ecKuii, OJTM3HEOBBIN, IUTOTEHETUUECKUN, MOMYISIIIMOHHO-CTaTUCTUUYECKHM, MOJIEKYIIsIpHO-TeHeTnYeckuil. CoBpeMEeHHOE OIpe/ieieHHe
TEHOTHIIA: IOJHOTEHOMHOE CEKBEHHpPOBAHME, T'€HOTUIIMPOBaHHE, B ToM uucie ¢ nomomibio [1I[P-ananusza. HacnenctBenHble 3abosieBaHUS
yenoBeKa. ['eHHbIe 1 XpOMOCOMHbBIE 00JIe3HU YesloBeKa. bone3Hu ¢ HaclieICTBEHHON MPeipacioiokKeHHOCThI0. 3HaYeHNEe METUIIUHCKOM T'eHeTHKU
B MPEIOTBPAILEHUH U JICUCHUU IeHeTHYECKUX 3a0osieBaHuil yenoBeka. Mennko-reHeTuueckoe KoHCynbTupoBanue. CTBosoBble KieTku. [lonarue
«TE€HETHYECKOT0 Tpy3a». ITUYECKUE aCTIeKThl UCCIEA0BAHUN B 00JaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (pakToOpbl MOBHIIIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3UUYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKPYXKAIOLIEH Cpe/bl.
['eneTnyeckas mpeapacoNoKEHHOCTh YeJIOBEKA K ATOJIOTHSIM.



JdemMoHcTpanuu

Tabmuis! u cxemsl: «Kapuotun yenoBekay, «MeTobl H3y4yeHUs! TeHETUKU YelloBeKay, «I eHeTrnueckue 3a00J1eBaHUs YETOBEKaY.

IIpakTnyeckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cesiekuusi OpranHn3mMoB

JlomecTuKanus U CeNeKIus. 3apoxkIeHre ceeKun u nomectukanmu. Yuyenue H. V. BaBunosa o LleHTpax mpoucxXoXaeHus: © MHOT000pasus
KYJIbTYPHBIX pacTeHH. Poib cenexkunu B CO3JaHUN COPTOB PACTEHUM U MOPOJ )KUBOTHBIX. COpT, MOPOJa, MITAMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB
B HacyeacTBeHHOW n3meHunBocty H. 1. BaBuioBa, ero 3HaueHue Ais CEJIEKIIMOHHOM pabOTHI.

Mertoapl ceneKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOP: MacCOBBIN U MHAWBUIYAJIbHBIA. DTarbl KOMOWHAIIMOHHOM cenekuuu. McnpiTanue
MIPOU3BOUTEINEN IO OTOMCTBY. OTOOP 10 T€HOTHUITY C ITOMOILBIO OLIEHKU (PEHOTUIIAa TOTOMCTBA U 0TOOp 10 FeHOTUIY ¢ noMolubto ananuza JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKIIMOHHOW paloThl. PamualiMoOHHBIA M XMMHUYECKUH MyTareHe3 Kak HMCTOYHHUK MYTalUd y
KYJIBTYpHBIX ()OpM OpraHu3MoB. Mcmonb30BaHNe TEHOMHOTO PEJAKTHPOBAHUS M METOH0B pexkoMOmHaHTHBIX JIHK mist momydenust ncxomgHoro
Marepuana JUisl CeJeKIHUU.

[Monyyenne mnonmuruionioB. BrHyTpuBumoBas ruOpuausanus. bBim3kopoacTBeHHOE CKpemuBaHWe, WiM HHOpuAMHT. HepoacTtBeHHoe
CKpelllMBaHue, WK ayTOpuauHr. ['eTeposuc u ero nmpuuuHsl. Mcnonp3oBanue rereposuca B cenekiuu. Otnanéunas rudpuausanus. [Ipeogonenue
Oecrutoins MEXBUIOBBIX THOPUIOB. JIOCTHIKEHHUS CETICKIINH PACTEHUH U )KUBOTHBIX. «3€1€HAs PeBONIOYULY.

CoxpaHeHne U U3y4eHHEe TeHETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUN M MX JAUKHX POAMYEH AJS CO3/IaHUsl HOBBIX COPTOB U TMOPHJIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpagieHue 2eHemuyecKumu pecypcamu CenbCKOXO3AUCTEEHHBIX U NPOMbICIO08bIX
HCUBOMHBIX 8 YEAX YIYYULeHUsL CYUeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUC/Ie C NPUMEHEHUEeM CO8PEMEHHbIX Memo008
HAYYHBIX UCCTIe008AHULL, NEPeO008blX UOeli U NEPCHEKMUBHBIX MEXHOLO2UIL.

JdemoncTpanuu

[Moptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykssinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuis! u cxeMbl: «LleHTpBI IPOUCXOKACHUS K1 MHOTOOOPA3Hs KYIbTYPHBIX PACTEHUN», «3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEICTBEHHOM
M3MEHUYUBOCTHY, «MeTobl cenekumny, «Otaanénnas rudbpuanzanus», «MyrareHesy.

JlabopaTopHas padora «/3yueHre copToB KyJbTYPHBIX PACTEHUI U MOPOJ AOMAIIHUX KUBOTHBIX».

JlabGoparopHas padora «3yueHne MEeTO0B CENEKIIMU PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUIN».

Ikekypenst «OCHOBHbIE METO/Abl U JOCTHKEHUS CEJEKIUU PACTEHUH U JKMBOTHBIX (Ha CEJEKLIHMOHHYIO CTaHIUIO, IUIEMEHHYIO (depMmy,
COPTOUCIIBITATEBHBINA YUYACTOK, B TEIUTMYHOE XO3SHUCTBO, B 1a00paTOPHIO arpOYHUBEPCUTETA UITU HAYTHOTO IIEHTPA)».

Tema 16. BUOTEXHOJI0TUs U CHHTETHYECKAs OHOJIOT U

OOBEKTHI, UCTIONIb3YEMbIE B OMOTEXHOJIOTHUH, — KIIETOUHBIE ¥ TKAHEBBIE KYIbTYPhl, MUKPOOPTAHU3MBI, UX XapaKTePUCTHKA. TpaauilMOHHAS
OMOTEXHONOTHS:  XJIeOOMeueHue, IMOJIydeHUe KHCIOMOJIOYHBIX TPOIYKTOB, BHHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TexHOonMoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.



CoziaHue TEXHOJIOTUH U HHCTPYMEHTOB LI€JI€HANPABICHHOIO U3MEHEHHSI 1 KOHCTPYUPOBAHUS T€HOMOB C LIE€JIbIO MTOJIyUYE€HUSI OPraHu3MOB U
UX KOMIIOHEHTOB, COJIEpKaIllUX HE BCTPEUAIOLIMECS B IPUPOI€ OMOCUHTETUYECKHUE ITyTH.

Knerounass mmxeHepusi. MeToabl KynbTyphl KIETOK M TKaHEH pacTeHuil W kuBOTHBIX. KpmoOanku. Comartuyeckas ruOpuau3anus u
coMaTH4yecKuil sMOpuorenes. lcronp3oBaHHE TalUIONIOB B CEIEKUMU pacTeHui. [lonyuenue MoOHOKNOHANbHBIX anmumen. Mcnonv3zoeanue
MOHOKIIOHANbHBIX U NOJNUKIOHANLHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJOTBOPEHHUE. PEKOHCTpyKIUS SMIEKIETOK UM KIOHUPOBAaHUE
KHUBOTHBIX. MeETOA TpaHCIUIAHTALMM sIep KIETOK. IexHonocuu 0300pO6NeHUs, KyIbMUSUpPOSanus U MUKPOKIOHANbHO20 PASMHONCEHUS.
CeNbCKOXO3AUCHBEHHBIX KYIbMYP.

XpoMocOoMHasi U reHHast HHxeHepus. VIcKkyccTBeHHBIN CUHTE3 IeHa U KoHcTpyupoBaHue pekoMOnMHanTHbIX JAHK. Cozodanue mpanceennvix
opeanu3mos. JoCTUKeHUs ¥ IEPCIEKTUBbI XPOMOCOMHOM Y TEHHON MH)KEHEPUH. DKOJIOTHYECKUE U ATUYECKHUE MTPOOIeMbl T€HHON UHKEHEPUH.

Menununckue OuorexHosoruu. IloctreHomHas nudposas menuuuza. IIIP-nmuarnoctuka. MeTtabonoMHbIN aHaIN3, T€HOLEHTPUYECKUN
aHaJIU3 TpPOTEOMa YeJIOBEKa JUIsl OLEHKU COCTOSHUS €ro 370poBbs. lcrosb30BaHME CTBOJIOBBIX KJETOK. TaprerHas tepanust paka. 3D-
OMOMHKEHepus 1S pa3pabOTKH (PyHIaMEHTAIbHBIX OCHOB MEAMLIMHCKUX TEXHOJIOTUH, CO3AaHUs KOMIUIEKCHBIX TKaHE! COYeTaHUEeM TEXHOJIOTUi
TpEXMEPHOTO OMONPUHTHHTA U CKapOIAUHTA ISl pEHICHUS 33/1a4 IePCOHATN3UPOBAHHON METUIIMHEL.

Co31aHne BEKTOPHBIX BaKLUH C LEJIbI0 00ecleueHnss KOMOMHUPOBAHHOM 3aluThl OT Bo30yaureneid OPBU, ycranoBiieHre MOJEKYISIPHBIX
MexaHu3MoB pyHkmonupoBaaus PHK-conepxamux BUpycoB, BBI3BIBAIOMIMX 0CO00 OMacHbIE 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpamun

Tabmuiper 1 cxembl: «/cmonb30BaHME MHUKpPOOPraHM3MOB B IPOMBIIUIEHHOM IPOU3BOJACTBE», «Kiierounas wuHkeHepus», «['eHHas
UHXECHEPUS».

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayyeHne MOITOYHOKHUCIIBIX IPOAYKTOBY.

IKkceKkypens «bHOTEeXHOIO0THS — BaXKHEIIas TPOU3BOIUTENIbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHue u pa3BUTHe 3BOJIOHMOHHBIX NPeACTABJEHUH B 0M0JI0THH

OpomonronHas teopust Y. Jlapsuna. [Ipeanocsuiky BOSHUKHOBEHUS JapBUHU3MA. JKU3Hb 1 Hay4yHas AesTenbHocTh Y. JlapBuHa.

JIBroKymue critbl SBooNMH BU0B 110 Y. J[apBuHY (BBICOKAss HHTEHCUBHOCTh PA3MHOXKEHUS OPTraHU3MOB, HACIICJICTBEHHAS] U3MEHUYUBOCTb,
060opn0a 3a CylecTBOBaHUE, €CTECTBEHHBINH U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternueckoit teopuu sBomtonuu (CTD). Heirpansnas teopus sBostonuu. CoBpeMeHHas SBOJIONMOHHAS OWOJIOTHSL.
3HaueHue IBOTIOIMOHHON TeOpHH B (OPMUPOBAHIH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemMoHcTpanuu

[Hoptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. Hapsun, C. C. UerBepukos, W. U. llImansraysen, Jx.
Xongeitn, . K. bensies.



Tabnuuer 1 cxemsr: «Cuctema xuBoi npupo sl (1o K. Jlunuero)», «JlectHuna xuBbix cymiects (1o Jlamapky)», «MexaHusm popMHUpOBaHUS
MPUCIIOCOOJICHUHN y pacTeHui M KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra myremectBus Y. Jlapuna», «Haxoaku Y. JlapBunay,
«Dopmbl 60pbOBI 3a cymecTBoBaHue», «Ilopoasl romybeit», «MHoroobpasue KyabTYpHBIX (GOpM KamycTb», «I1opoabl TOMAaIIHUX KUBOTHBIX»,
«Cxema oOpazoBanusi HOBBIX BHIOB (rmo Y. JlapBuny)», «CxeMa COOTHOUICHHS IBMXKYIIMX CHJ 3BOJIOLNUN», «OCHOBHBIE MOJOXKEHHUS
CUHTETUYECKOIN TEOPUU IBOJIIOLIUN.

Tema 2. MuUKpo3BOJIIOIHS U €€ Pe3yJibTaThl

[Momynsnust Kak IeMeHTapHas €AUHHIA 3BOtoLH. COBpEMEHHBIE METO/IbI OLIEHKH T'€HETUYECKOT0 Pa3HOO0pa3 sl M CTPYKTYPHI MOMYJISIUIA.
N3menenune reHodoH1a MOMY/ISAIIUNA KaK 3JIEMEHTapHOE YBOJIFOIIMOHHOE SBJIICHHE. 3aKOH IeHeTH4YecKkoro paBHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHbIe (aKTOPbI (ABMKYIIHME CHIIBI) 3BONIONUH. MyranmonHbii mponecc. KomOuHatuBHAsS m3MeHYHBOCTH. [[peiid reHoB —
CllydaiiHble HEHAIIPaBJICHHbIC U3MEHEHHs YacTOT ajuiesield B monyssaiusax. DQdekt ocHoBatens. Ipgexm Oymoirounoco eoprviuika. CHudicenue
2eHemu4ecko2o pazHoobpasus: npuyumsl u cieocmeus. Ilposenenue s¢hghexma Opetigha 2cenog 6 6oabUwUX U MATBIX nonyaayusx. Murpamnun.
W3omsmus nonynsinuit: reorpadudeckas (IpocTpaHCTBEHHAs ), Ouoorudeckas (pernpoyKTUBHAS).

EcrecTBeHHBII 0TOOD — HampaBAroni paxTop 3Bomonnu. @opMbI €CTECTBEHHOTO 0TOOpA: JBIKYIINHN, CTAOMIN3UPYIOIINH, pa3pbIBAIOLIHIA
(nu3pyntuBHbIi). [TonoBoit 0T60p. Bo3HMKHOBEHME U BOIIOLNS COLIMATIBHOTO MOBEACHUS )KUBOTHBIX.

[TprucnocoOIeHHOCTh OPraHU3MOB KakK PE3yJbTaT MUKPOAIBOJIONMH. BO3HUKHOBEHHE MPHUCIIOCOOICHUN Yy OpraHu3MoB. ApoMop¢o3bl U
uanoanantauuu. Ilpumepsl mnpucnocobieHuil y opranu3smMoB: MopdooruyecKkue, (QU3NOIOTUYECKUE, OUOXMMUYECKUE, IOBEICHUECKHE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u ctpyktypa. BugooOpa3oBanue kak pe3yabTaT MUKPO3BOIIOIMU. M3omsamus — kiarodeBoil pakrop BuaooOpa3oBaHus.
[Tyt u cnoco6s1 BU1000pa3oBaHus: ajuionarpuyeckoe (reorpaduyeckoe), CHMIIATPUIECKOe (IKOJIOTUYECKOE), KMTHOBEHHOE) (TTOJTUILION TU3AII s,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BOMIOLIMOHHON OMONIOTMU B pa3pabOTKe Hay4HBIX METOJIOB COXpaHEHHMs OuopazHooOpasus. MHUKPOAIBOIIONMS M KO3BOIIOLHMS
Mapa3uToOB U UX X0351eB. MexaHnu3Mbl POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpanuu

[Toptpetsr: C. C. YUerBepukos, O. Maiip.

TaGnuie! 1 cxemsl: «MyTalmOHHAs H3MEHYUBOCTDY, «[lomynsaunonHas cTpykTypa Buga», «CxeMa MposiBjieHus 3akoHa Xapau—Baitnoepray,
«/IBrKylIMEe CUITBI HBOJIIOLMMY, «JKOJOTHMYecKas H30JSLUs MONyJsuui ceBaHckoi (openu», «l'eorpaduueckas U30ISAIUS JTUCTBEHHUIIBI
CHOMPCKOM U JINCTBEHHHUIIBI 1aypCKOi», «lomysIiMOHHbIE BOJIHBI YMCICHHOCTH XUIIIHUKOB U )KePTB», «CxemMa JIeHiCTBUS €CTECTBEHHOTO 0TOOpay,
«DopMbl 60pBOBI 3a cymiecTBoBaHue», «HaycTpHanbHblii MenaHu3My», «KuBble nuckomnaembiey, «IIoKpOBUTENBCTBEHHAsS OKpacka KUBOTHBIXY,
«[Ipenynpexaaromas OKpacka >XUBOTHBIX», «Dusnonornyeckue anantauuu», «I[IpucrocoOleHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kputepun Buaa», «Buasl-nBoiHUKNY, «CTPYKTypa BHAA B pupoie», «CrocoObl BUA000pa3oBaHusy», «I eorpaduyeckoe Bu1000pa3oBaHmne TpEX
BUJIOB JIAHBIIIEN», «DKOJIOTHUECKOE BUA000pa30BaHNE BUOB CUHUID, «Ilomummonas! pactenuit», «KamycTHo-peieuHbli rHOpu .



Ob6opynoBanue: repdapun pacTeHui, KOJJICKIIMA HACEKOMBIX, Yydelsia ITHIl M 3Bepel C MpUMEepaMu pa3InyHbIX MPUCIIOCOOTICHUH, dydena
IITUI] ¥ 3BE€pEl pa3sHBIX BUAOB, TepOapuu pacTeHUI OJIM3KUX BUAOB, 00PA30BABIINUXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGopaTopHasi pa6oTa «BEIsSBICHIE H3MEHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

JlabopaTopnas padora «IIpucnoco0ienust OpraHu3MOB U UX OTHOCHUTEIIbHAS 11€JIeCO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJionus U €€ pe3yJibTaThbl

Mertoab! u3ydenus: Makpo3Bomonuu. [laneoHronornyeckre MeToabl n3ydeHus 3pomonnu. [lepexoausie GopMbl U GUIIOTEHETUYECKHE PSIbI
OpraHU3MOB.

Bbuoreorpaduyeckne meronsl u3ydenus sBomonuu. CpaBHeHHE (QIIopsl U (ayHbl MAaTEPUKOB M OCTPOBOB. bruoreorpaduueckue obmactu
3emun. Buabl-3HAEMUKY U PETUKTHI.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHIECKHE METO/IBI M3YUSHHS IBOJIIOIHH. | eHeTHYeCKe MEXaHU3MBI SBOJIIOIIMHM OHTOTEHE3a U
MOSIBJICHUS 3BOJIIOIMOHHBIX HOBILIECTB. ['OMOJIOTMYHBIE W AHAJOTMYHbIE OpraHbl. PyauMmeHTapHble OpraHbl M aTaBU3Mbl. MOJEKYISIPHO-
reHeTUYeCKue, OMOXMMUYECKUE U MaTeMaTH4YE€CKHE METOJ/bl M3y4eHHUs 3BOJIOLUMU. ['oMosioruuHbie reHbl. COBpEMEHHbBIE METO/Abl IOCTPOEHUS
(UIOTEeHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[MU U 3BOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEpHOCTH (IMpaBWia) HBoMtOUMU. [Ipumyun cmensvt Gynkyuti. HeoOpaTUMOCTh SBONIONMH. AJANTHUBHAS pagualus.
HepaBHOMEpHOCTH TEMIOB 3BOJIOIUH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmuiel U cxembl: «DUIOTEHETHYECKUI pAN JoIaan», «ApXeonTepukc», «3Bepo3yobie smiepbl», «Crterouedansn», «PUHHOGUTHD,
«CeMeHHbIE ManoOpoTHUKNY, «buoreorpaduueckne 30Hb 3eminy, «perid koHTHHEHTOBY», «PenukTh», «HauanpHbie cTaguu SMOPHOHATIBEHOTO
pa3BUTHS TO3BOHOYHBIX )KHUBOTHBIX», «I OMOJIOTHYHbIE U aHAJIOTUYHBIE OpTaHbl», «PyIUMEHTBI», « ATaBU3MBD», «XpOMOCOMHBIE HAOOPHI YETIOBEKA
U IIUMIIaH3e», «[ JTaBHbIe HaIllpaBJIeHUs SBOIOIMNY, «O011I1e 3aKOHOMEPHOCTH 3BOJIIOIIUH.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJISKH MCKOMAaeMbIX OCTAaTKOB OpPraHU3MOB, MYJSDKA TOMOJIOTMYHBIX, AaHAJOTUYHBIX,
PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKI[UTM HACEKOMBIX.

Tema 4. IIponcxoxkneHnue U pa3BuTHE JKM3HH HA 3emiie

Hayunble runores3sl IpOMCXOXKACHUS KU3HU Ha 3emie. AOuoreHe3 u naHcrnepMmus. JloHayyHbIe MPeACTaBICHUS O 3apOKICHUH >KU3HU
(kpearonu3M). I'nmore3a MOCTOSHHOTO caMO3apOoXKIeHHs XU3HU U e€ ompoBepkeHue omnbiTamu @. Pemau, JI. Cnamnanumanu, JI. Iactepa.
[IpoucxoxaeHne U3HU U aCTPOOUOJIOTHS.

OcHOBHBIE ATaIbl HEOpraHW4YecKoi »Bosronuu. [lnanerapHas (reonoruyeckas) HBOJIONUSA. XUMUYECKask IBOMIONUSA. AOMOTEHHbIN CUHTE3
opraHudeckux BemiecTB u3 Heopranndeckux. OmeiT C. Mmmnepa u I'. FOpu. O6pa3zoBanne noaumMepos n3 MoHOMepoB. Koareparnas rumoresa A.
W. Onapuna, runoresa nepsuyHoro OynboHa JIxx. XonnaeitHa, renetndeckas rumnotesa . Ménnepa. Pu6osumsr (T. Uek) u runoresza «mupa PHK»
VY. I'un6epra. opmupoBaHre MeMOpaH ¥ BOSHUKHOBEHUE TTPOTOKIICTKH.



Hctopus 3emnu u metoabl e€ u3ydenus. Vickomaemplie oprannueckue octaTtku. I'eoxponosnorus u e€ Meropl. OTHOCUTENbHAS U a0COTIOTHAS
reoxpoHojorus. ['eoxpoHonoruyeckas mkana: 30Hbl, pbl, HIEPUObI, SITOXH.

HavanpHble 3Tansl oprannyeckoil 3postonuu. IlosBiieHue u 3BoIIONNS NEPBBIX KIETOK. DBOJIOLUS MeTaboI13Ma. BoO3HUKHOBEHNE ITEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MepBbIX Ha 3emiie coobiiectB. CTpomaronutsl. [IpokapruoThl 1 3yKapHOTHL.

[Tpoucxoxaenue sykapuoT (cuMOHOTEHE3). DBOOLMOHHOE MPOUCXOXKACHUE BUPYCOB. IIpoMCX0XkKIeHNE MHOTOKJIETOYHBIX OPraHU3MOB.
Bo3HUKHOBEHME OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl HBOJIOIMH BBHICIINX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHHi. Brixon pactenuii Ha cymry. IlosBieHne criopoBbIX
pacTeHuil 1 3aBoeBaHue UMu cymn. CemeHHble pacTeHus. [IponcxoxaeHne BETKOBBIX paCTEHUMN.

OCHOBHBIE STaIbl YBOIIOIUH KUBOTHOTO MuUpa. OCHOBHBIE apoMop(}o3bl )KUBOTHBIX. Benckas ¢ayna. KeMOpuiickuil B3pbIB — MOSBIICHHE
COBpEMEHHBIX THUIOB. [lepBble XOpIOBbIE >XUBOTHBIC. JKW3HBb B BojAe. DBOMIOLHUSA MO3BOHOUHBIX. [Ipoucxoxaenue ampuOuil U penTHIIUM.
[Tpoucxoxaenne miuexonurtaromux W ntul. [Ipuxmun kimodyeBoro apomopdosa. OcBoeHre OECIIO3BOHOYHBIMUA M MTO3BOHOYHBIMU JKUBOTHBIMU
9%11178

PazButue xu3HM Ha 3emiie TI0 IpaM U MEPUOJIaM: apXeu, MPoTepo30H, Maneo30il, Me3030i, KaitHo30M. OO0Ias XapakTepucTUKa KiIuMara u
reoJoru4eckux mnpoieccoB. [losiBieHre U pacuBeT XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro yCIOBHUSI U BIMSHHUE Ha Ta30OBbIi COCTaB
aTMoCdepBhl.

MaccoBble BBIMUpPAHHMS — SKOJOTMYECKHE KpU3UCHI Mpouuioro. IlpuumHbl M CleacTBUS MAacCOBbIX BbhIMHpaHHUil. COBpEMEHHBIN
9KOJIOTUYECKUM KpHU3HUC, €ro ocodeHHoCTH. [Ipobiiema coxpanenus: OnopazHooOpasus Ha 3emIie.

CoBpemeHHas cucteMa opranuueckoro mupa. [IpuHuummnel kinaccudukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpauuu

[Hoptpetsr: @. Pean, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. M. Onapun, Jx. Xongein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupst u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. TlacTepa mo u3ydeHuro camo3apoxiaeHus ku3Hm», «Cxema ombita C.
Mumnepa, I'. FOpu», «OTansl HeopraHuueckoi 3Bomonumn», «I'eoxpoHosornyeckas mkaina», «HadalbHble Tanbl OpraHUYECKON HBOJIIOLIANY,
«CxeMa o00pa3zoBaHus 3yKapHOT NyTéM cuMmOuoreHesza», «Cucrema >KUBOW MpUpoab», «CTpoeHue BHpyca», «ApoMopdo3bl pacTEHHII»,
«Punnodute», «OAHOKIETOUHBIE BOAOPOCIN», « MHOTOKJIETOUHBIE BOAOPOCIN Y, «Mxu», «[lanopoTHukny, «I"otoceMeHHbIe pacTeHus», «Oprassl
LBETKOBBIX pacTeHMiD», «CxemMa pa3BUTHUS KUBOTHOTO MUDPa», «ApoMop(o3bl KUBOTHBIX», «[Ipocreitmmey, «Kumeunononoctusiey», «Ilnockue
yepBu», «UneHucronoruey», «Puiob», «3eMHOBOIHBIE», «IIpecmbikatonecs», «IItuup», «Mnekonutaroomme», «Pa3Butue )XU3HU B apXeHcKoi
aper», «Pa3BuTHe )XKH3HU B IPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B MATIEO30MCKON 3pey», «Pa3BuTHeE )KU3HU B ME3030MCKOM 3pe», «Pa3Burue
KU3HU B KallHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPTaHUYECKOTO MUPaY.

O6opynoBanue: repdbapun pacTeHUI pa3IMUHBIX OT/AEJIO0B, KOJUIEKIIMA HACEKOMBIX, BIa)KHbIE IIPETapaThl )KUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB,
KOJUIEKIIMM UIJIOKOXKHX, CKEJIETBI TI03BOHOUYHBIX )KUBOTHBIX, Uydela IITUL U 3BEPEH, KOJUIEKIIMM OKaMEHEJIOCTEH, OJIE3HBIX NCKOMIAEMBIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaiabnasa nadoparopuas padora «MonenupoBaHue onbiToB Musuiepa—tOpu 1mo u3ydeHHio aOMOT€HHOTO0 CHHTE3a OpraHHMYeCKUX
COCIMHECHHI B TIEPBUYHON aTMOCheEpe».



JlabopaTopHas pa6ora «/3ydyeHne 1 onMcaHne UCKOIIAEMbIX OCTaTKOB IPEBHUX OPTraHU3MOBY.

IIpakTuyeckasi padora «l3yueHne ocOOEHHOCTEH CTPOSHHUS PACTEHUN Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «/3ydenne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun anTponoaoruu. Meroibl aHTPOIIOJIOTHH.

CraHoBIIEHHE NTPEACTABICHUIN O MPOUCXOXKACHUM YeaoBeKa. Penurnosnbie Bo33peHus. COBpeMEHHbIE HayYHbIE TEOPUH.

CxoncTBO 4enoBeKa € KUBOTHbIMU. (CHcTeMaTHUECKOE I0JIOKEHHE uenoBeka. CBUIETENbCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU!
CpaBHUTEIbHO-MOp(donoruueckue, 3MOpHoIorHueckue, (GU3NONIOro-OMOXUMHUECKHUe, MoBeaeHuYeckre. OTINYus YerloBeKa OT >KUBOTHBIX.
[IpsiMoX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOM CUCTEMBI.

JBuwxymue cuibl ((hakTopbl) aHTpOIOreHe3a: Ouonorudeckue, couuanbHble. COOTHOUIEHHE OHOJIOTMYECKUX M COLMATIbHBIX (PAKTOPOB B
aHTPOIIOrEHE3E.

OcHoBHbBIE CTaIuU aHTpomoreHe3a. PaHHue uyenoBekooOpa3Hbie 00€3bsHBI (IMIPOKOHCYIBI) W pPAHHHUE MOHTUABI — OOIIHE MPEAKU
YeIIOBEKOOOPA3HBIX 00€3bsIH U JIFOJICH. ABCTPAIONUTEKH — JBYHOTHE TIPEIKH Jto/iei. UemoBeKk yMenblid, TIepBble U3TOTOBICHUS OPYIUN Tpyaa.
YenoBek NpsMOXOASIINN U IEPBBIN BBIXOI JIF0IeH 3a mpenensl AQpuku. YenoBek reienboeprekuii — o0l mpeok HeaH1epTalbCKOro YeIoBeKa
U 4elioBeKa pazyMHoro. UenoBek HeaHAEpTalIbCKUI KaK BUJ JIFOJEH XOJIOIHOr0 Kiaumara. UenoBek pa3yMHbIil COBPEMEHHOT'O TUIIA, IEHUCOBCKU I
YeN0BEK, OCBOEHUE KOHTUHEHTOB 3a npefenaMu Adpuku. [laneoreneTrka u maaeoreHOMUKa.

DBOJIIONMS COBPEMEHHOTO uenoBeka. EcTecTBeHHBIH OTOOpP B TOMYJSALMSIX 4YeloBeKa. MyYTallMOHHBIA TIpoOLleCC U MOTUMOp(H3M.
[TomymsioHHBIE BOJHBL, Apeiid reHoB, Murpamnus u «3G(eKT ocHOBaTeNs» B MOMYISAIUIX COBPEMEHHOTO YeIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bombuime pacel: eBponeouaHas (eBpa3uiicKasl), aBCTpallo-HETpoujHas (PKBaTOpUANbHAs),
MOHTOJIOW/IHAS (a3MaTCKO-aMepUKaHCKas). Bpems W myTu pacceneHusl uelnoBeka MO TuiaHeTe. EauHCTBO yenoBedeckux pac. Hayunas
HECOCTOSTENIbHOCTh pacu3Ma. lIpucrnocoOieHHOCTh YyeloBeKka K pa3HbIM YCIIOBUSIM OKpYy)KarolleW cpelbl. BrnusHue reorpaguueckoil cpeasl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YETOBEKa.

MexaucuuranHapHbie METOAbl B (U3UYECKON (OMOIOTHYECKOI) aHTPOMOJIOTHH. DBOJIIONMOHHAS aHTPOTONOTUS M A€ OaHTPOIOIOTHS
YeJI0BeYEeCKUX Monynsauuil. buoconuaneHble HCCe0BaHUS IPUPOJIBI yeoBeKka. VccnenoBanue KO3BOMIOIMK OMOIOTHYECKOT0 U COLIMAIbHOTO B
YeJloBeKe.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

TaGnuie! 1 cxemsl: «MeToJIbl aHTPOMOJIOTUNY, «I 0TIOBHOIM MO3T uenoBekay, «denoBekooOpa3Hble 00€3bsHbIY, «CKeNeT YeloBeKa U CKEeJIeT
HIMMIaH3e», «PyIMMEHThI U aTaBU3MbI», «JIBHXKYIIME CHIIBI aHTPOIIOTEeHE3a», «DBOJIIOLIMOHHOE IPEBO YEJIOBEKa», «ABCTpaIONUTEK», «HeaoBek
yMenbliy, «HenoBek npsaMoxoasaiuiny, «Jlenucosckuit yenosek» «Heannepranbipl», «KpomanboHIb», «IIpenku yenoBekay, «3Tambl 3BOIOLUN
yenoBeKkay, «Packl yemoBekay.



ObopynoBanue: MyJIsHDKM OKaMEHEJIOCTEH, IPEMETOB MaTepHaIbHON KyJIbTYpPhI MIPEIKOB YEJIOBEKa, penpoaykuuu (dpororpadun) KapTuH ¢
MU(DOJIOTHUECKUMU U OUOJIEHCKUMU CIOKETaMH IMPOUCXOXKACHUS 4eioBeka, (¢oTtorpaduy HaXOIOK HCKOMAEMbIX OCTaTKOB YEJIOBEKa, CKelleT
4eJI0BEKa, MOJIENb Yeperia YeJI0BEKa U ueperna NIMMIIaH3€, MOJENIb KUCTU YEJI0BEKA M KUCTH LIMMIIaH3€, MOJIEJIN TOpCca MPEAKOB YEI0BEKa.

JlabopaTopHasi padora «3yueHne ocoOEHHOCTEN CTPOCHHSI CKeJleTa YeI0BeKa, CBA3aHHBIX C MPSMOXO0KICHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0JIOTMYECKUX aJalTallMi YEIOBEKay.

Tema 6. IKkoJI0rMsI — HAYKA 0 B3aUMOOTHOIIEHUSIX OPTaHU3MOB U HAIOPraHM3MEHHBIX CUCTEM € OKPY:Kalollel cpeaoi

3apoxkaeHue u pazButhue dkonoruu B Tpynax A. I'ymGomeara, K. @. Pynee, H. A. CeBepuoBa, 3. I'ekkens, A. Teacnu, B. H. Cykauéa.
Paspnensl u 3agaun 3xo0s10orun. CBA3b HKOJOTUU C IPYTUMU HAYKAMM.

Meroast sxonorun. IloneBbie HaOMOAEHNA. DKCIIEPUMEHTHl B AKOJOTHHU: MPUPOJIHBIE U JIabopaTopHbie. MoJenrpoBaHUEe B IKOJIOTHH.
MOHHMTOPHHT OKpY>KaIOIel Cpe/Ibl: JOKAIbHBIN, perMOHABHBIN U TT100aTbHBIN.

3Ha4YCHHE DSKOJIOTMYECKUX 3HAHUU JUIs 4YeNlOBeKa. DKOJOTHYECKOE MHUPOBO33PEHHE KAaK OCHOBA CBS3€WM YEJIOBEYECTBA C MPUPOJIOH.
®opMUPOBaHUE FKOJIOTUYECKOHN KYJIbTYPhl U 3KOJOTUYECKON IPAMOTHOCTH HACEJICHMUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabnuubl u cxemsl: «Pa3nensl sKkoIoTun», «MeTobl SKOJIOTUN», «CXeMa MOHUTOPUHTA OKPYXKAIOIIEH CPEIbIy.

JlabopaTopHas padora «/3ydyeHne METO0B 3KOJIOTHYECKUX HUCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkosnorudeckre (akTopbl U 3aKOHOMEPHOCTH uX aedcTBuda. Kiaccudukanus >KoIOTHYecKUX (PaKkTOpOB: aOMOTHYECKUE, OMOTHYECKHE,
anTporioreHHeie. OOIMEe 3aKOHOMEPHOCTH JeHCTBUA dkosornueckux (akropos. IIpaBuno muaummyma (K. Hlmnpenrens, [O. JInbux).
TonepanTHOCTH. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AlGuotnueckue (axktopbl. CBeT Kak SKOJOTHYECKHi QakTop. JlelcTBHE pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OpPTaHU3MBL.
DKOJIOTMYECKHUE TPYIIbl PACTEHUH U )KMBOTHBIX IO OTHOIIECHHIO K cBeTy. CUrHanIbpHas poiib cBeTa. GOTONEPUOAU3M.

TemnepaTtypa kak skonoruueckuil gaxrtop. JlefictBue temmeparypsl Ha opraHusmbl. [loMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3MBI.
DOBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTs kak sxonorudeckuii gakrop. Ilpucnocobienns: pacTeHUN K MOAEpKaHUIO BoAHOTO Oananca. Knaccudukarus pacTeHuid 1o
OTHOIIEHMIO K Bojie. [Ipucroco6ieHus >KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHMA.

Cpenpl oOuTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, NTOYBEHHAs, TNTyOWHHAs MOJANOYBEHHAs, BHyTpUOpraHu3MeHHas. dusuko-
XHUMUYECKHE 0COOEHHOCTH cpell 0O0uTaHus opranu3mMoB. [IpucnocoOieHns opraHu3MoB K KU3HHU B Pa3HbIX Cpelax.

buonornueckue putmel. BHenHue u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJMYHBIE pUTMBIL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
W3MEHEHUSIM YCIIOBUM KU3HHU.

XKuznennvle popmbl opranu3MoB. [lonsarue o xusHeHHOM (Qopme. XKuzHeHHble (HOPMBI pacTeHH: NepeBbs, KYCTApHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTPOCHUS U
o0Opa3a KU3HH.



buotnueckue QaxTopsl. Buapl OHOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHLMS, XHUIIHUYECTBO, cuMOuM03 u ero ¢Gopwmel. Ilapasutusm,
Koorepanusi, MyTyajlu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HaxyeOHMYecTBO). Herpoduueckue BzanMopelcTBus (Tonmuueckue, Gpopuueckue,
¢dabpuueckue). 3HaueHHEe OWOTUYECKMX B3aMMOJEHCTBHI AJIsi CyHIECTBOBAaHHMS OPraHU3MOB B cpeie oOuTaHus. [IpHHIMI KOHKYPEHTHOTO
HCKIIFOUYEHHS.

JdemMoHcTpanuu

Tabmuipl U cxembl: «JKkonoruueckue (akTopb», «CBETOBON CHEKTP», «IKOJOTHUYECKHE IPYMIbl )KMBOTHBIX IO OTHOIICHUIO K CBETYY,
«TernoKpoBHBIE KUBOTHBIEY, «XOJOJIHOKPOBHBIE KUBOTHBIE», «DU3HOIOTUYECKHUE aJanTallud KUBOTHBIX», «Cpeabl OOUTaHUST OPTaHU3MOBY,
«buonornueckue puTMb), «Ku3HEeHHBIE (OpPMBI pacTeHui», «Ku3HeHHbIE (OPMBI KHUBOTHBIX», «IKOCHUCTEMA HIMPOKOJIMCTBEHHOTO JIEcay,
«IKocucTeMa XBOMHOTO Jiecay, «Llenu nutanusy, «XuuaudectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumomosy», «KoMMeHcanusmy.

Ob6opynoBanue: repbapuu pacTeHUN U KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO Pa3jIMYHBIX SKOJIOTHYECKHUX (HaKTOpoB, repbdapuu
CBETOJIIOOMBBIX, TCHEIIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHUHN, CBETOIIOOMBBIC, TEHEIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PACTeHUS, TepOapuu
U KOJUJICKIIMU TEIJIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOWYMBBIX pPAacTEHHUI, dydelna MNTHIl U 3Bepeil, repoapuu pacTeHUil, OTHOCSIIMXCS K
rurpopuTam, kcepopuram, Mme3ouram, KOMHATHBIE PACTEHUS JaHHBIX TPYIII, KOJIJICKIMH )KUBOTHBIX, OOUTAIOMINX B Pa3HBIX cpenax, repbapun u
KOJUIEKIIMU PACTEHHH 1 )KMBOTHBIX, 00J1a/1al0IINX YePTaMH IPUCTIOCOOIEHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBHH )KU3HH, TepOapuil U KOJIEKIIUN
pacTEeHUM 1 KUBOTHBIX PA3ITUYHBIX JKU3HEHHBIX (DOPM, KOJJIEKIINH KUBOTHBIX, YIACTBYIOIIMX B PA3JIMUYHBIX OMOTHYECKUX B3aUMOICUCTBUSX.

JlabopaTopnasi pa6ora «BrisiBieHHe MPUCTIOCOOIECHII OPraHu3MOB K BIUSHUIO CBETa.

JlabopaTopHasi pabora «BplsiBieHre npucnocobaeHuii OpraHu3MOB K BIUSHUIO TEMIIEPATYPHI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHHM U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkos0rust BUAOB U MOMYJISALUM

DKOJIOTHYECKHE XapaKTepucTUKu momynsuuu. [lomymsmus kak Ouonoruyeckas cuctema. Ponb HEOTHOPOTHOCTH Cpelbl, (pU3MUEeCKHX
0apbepoB U 0COOEHHOCTEI OMONOrMM BUJIOB B ()OPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpHI Momynsiiivii. OCHOBHBIE MTOKA3aTEeNH MOMYJISALINN:
YUCJIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJIOBASI CTPYKTYPA, POKIAEMOCTh, TPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIHSL.

DKoJjorudeckas CTpyKTypa nonyssuu. OneHKa Y4McIeHHOCTH Moy asuuu. JInHaMyuKa nonysisaiuy 1 e€ peryisanus. buotudeckuii noreHman
nonyJssiuui. MoJenupoBaHue NTUHAMHUKY NMonynsanuu. KpuBble pocta YucIeHHOCTH NOomynsiiuu. KpuBble BbIKUBaHUS. Perynsuus 4nucieHHOCTH
MOMYJISILUI: poJib (PaKTOPOB, 3aBUCALINX U HE 3aBUCSIIMX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTpaTeruu BUI0B (I- u K-ctparerun).

[Tonstue 06 sxomornyeckoil Humie Buga. Mectooburanue. MHoromepHas mMojenb dkonorudeckoit Humm .M. Xarunncona. Pa3zmepst
9KOJIOrnyecKkor Humu. IloTeHnnanpHas 1 peanu30BaHHAs HUILIN.

Bun kak cucrema nonynsiuii. Apeansl BUAOB. Buabl U UX )KU3HEHHBIE CTPATErHH. DKOJIOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHNS U MATPAIUi )KMBOTHBIX. bruosiornueckue nHBa3uu 4yKepoJHbIX BUJIOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XatunHCOH.

TabGnuIre! 1 cXeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKHU MOMYIISAIUNY, « [ [pocTpaHcTBeHHAs CTPYKTYpa MOMYNIAUNY, «Bo3pacTHbIe MHUpaMuUIbI
nonynsauuny, «CKopocTh 3aCelICHUs MOBEPXHOCTH 3€MJIA PA3IMYHBIMU Opranu3Mammuy, «Mogenb skosorudeckod Humu Jx. M. XaTunHconay.



Ob6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUN KHBOTHBIX.

JlabopaTopHas padora «IIpucrnocoOneHus CeMsH pacTEHUN K pacCeICHUION.

Tema 9. Jko0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CooOmiectBa oprann3MoB. buoiieHos u ero crpykrypa. CBsizu MeX1y OpraHu3MaMu B OMOLIEHO3E.

Okocucrema Kak oTkpeitas cucrema (A. J[x. Tencnu). @yHKIMOHAIbHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOIYLEHThI, KOHCYMEHTHI,
peayueHTsl. Tpoduueckue ypoBHU. Tpoduyeckue nenu u cetu. Adnoruueckue 010k 3kocucteM. [louBsl u Uil B 3kocuctemax. Kpyrosopor
BEIIECTB M IMOTOK YHEPTUU B IKOCUCTEME.

OcHoBHbIE MOKa3aTeNn IKocUucTeMbl. bruomacca u npoykius. DK0oJIornuecKrue MTUpaMuIbl yucesl, OnomMacchl U SHEPTUu.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nyxmyayuu. HanpaBieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHHU.
[lepBuuHbIE 1 BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOIIOTEHHBIE BO3JICHCTBHS Ha cykueccuu. KinumakcHoe coobmiectBo. buopasnoobpasue
Y TIOJTHOTA KPYyroBOPOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. IKOCUCHEMbL 036D U peK. DKocucmemvl MOpell U OKeanos. IKocucmemsbl MyHOP, 1ec08, Cmeneti, NyCmbltb.

AHTPOIIOTEHHBIC IKOCUCTEMBI. ATpOdKOCHCTeMa. ATPOIICHO3. Pasmuyumst Mex 1y aHTPOIIOTCHHBIMHU M IIPUPOIHBIMU IKOCHCTEMaMHU.

Ypbookocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas ¢uopa u ¢dayHa. CuHaHTpomu3zanusi TOPOACKON (ayHBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUSA OCHOBHBIX B3aWMOJEWCTBUN OPraHU3MOB B 3KocucTeMaX. Ponb kackaownoeo s¢hghexkma u 6udos-
20upuxkamopos (Kiouesvlx 6u008) 8 @OYHKYuoHuposanuu sxkocucmem. llepeHOC PHEPrUM U BEHIECTB MEXKIY CMEXKHBIMU JKOCHCTEMaMH.
Y CTOWYUBOCTD OPTaHU3MOB, MOMYJISIUI 1 SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmul 8030eticmeus 3a2pA3HeHUL PA3HBIX MUNOE8 HA CYOOP2AHUSMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSIX,
OCHOBbL IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmaus. MeToI0I0THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCHUCTEM.

JdemMoHcTpanuu

IToprper: A. Jlx. Tencau.

Tabnuib! u cxeMbl: «CTpyKTypa OMOLIEHO03a», « IKOCHCTEMA IIIMPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMa XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIE
TpyHNbl OpraHU3MOB B dKocucTeme», «KpyroBopoT BemiecTB B skocucteme», «llemu mutanus (mactOuiHas, AETPUTHAS)», «IKOIOTUYECKAs
nUpaMmzia gucemn», «IKOJIoTHYecKas Nnupampaa Ouomacchl», «JKoJormyeckas nupamuaa sHeprum», «OO6pasoBanue Oonotay, «llepBuunas
cykmeccusi», «BoccTaHoBineHue seca Tocie Moxapa», «IKocHUCTeMa o03epa», «ATpomeHo3», «KpyroBopoT BemecTB W TOTOK HSHEPrUU B
arpoiieHose», «IIpumepsl ypooskocucTemy».

Ob6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yydelia MTUIl U 3Bepei, repOapiu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHIA,
aKBapUyM KaK MOJIEIh SKOCHCTEMBI.

IIpakTnyeckas padora «/3ydeHnue u onucanue ypoo3KOCHUCTEMBI.

JlaGopaTopHas padora «/3ydeHne pazHOOOpa3usi MEIKUX TOYBEHHBIX WICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAX).

IKCKypeust «IKCKYpCHUsl B THITUYHBIN OMoreoiieHo3 (B 1yOpaBy, OepesHsIK, eMbHHK, Ha CYXOI0IbHBIN UITU MOMMEHHBIHN YT, 03€p0, O0JI0TO)».

IKCKYypcHs «IDKCKYpCUS B arpo3KOCUCTEMY (Ha TOJIE WK B TEITTUYHOE XO35SHCTBO)».



Tema 10. Buocdepa — rinodaabHast IkocucTemMa

buocdepa — obmeranerapuas 06omouka 3eMi, re CyIecTBYeT WM CYIIeCTBOBaja )XKU3Hb. Pa3BuTure npeacraBieHui o uocdepe B Tpyaax
3. 3rocca. Yuenue B. U. Bepuanckoro o 6nochepe. O6mactu 6uochepst u e€ coctas. JKupoe BerecTBo 6rochepsl U ero QyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouocdepbl. OcobeHHocTn OMocdeprl Kak I100anbHOM 3KOCUCTEMbl. JIMHAMHYECKOEe paBHOBECHE B
ouocdepe. KpyroBopoTsl BemecTB U OMOreOXMMHUYECKHE ITUKITBI (Yriiepo/ia, a3ota). PUTMuuHOCTh siBieHUi B 6nocdepe.

3onanbHOCTh OMochepsl. [lonstrue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHIpa, XBOWHBIE Jieca, CMEIIaHHbIE U HIMPOKOJIUCTBEHHBIE Jieca,
CTEIW, CaBaHHBI, ITyCTHIHH, TPOIIMYECKHE JIECa, BRICOKOTOpbs. KiMMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crtpykrypa 1 GyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEeHIIHAaNa U OMocepHbIX HyHKIUI.

JdemMoHcTpanuu

[Hoptpetsr: B. U. Bepnaxackuii, 3. 3rocc.

Tabnuusl u cxemsl: «I'eocdepst 3emnny, «kKpyroBopot azota B pupojie», «KpyroBopor yriepojaa B mpupoje», «KpyroBopot kuciaopoaa B
npupoae», «KpyroBopoT Boabl B ipupoae», «OcHOBHBIE OMOMBI cymny, «Kinmarudeckue nosca 3emnn», « Tyaapay, «Taiira», «CMemaHHbIN Tecy,
«lIupokonucTBeHHbIN Jecy, «Cremnby, «CaBanHay, «[lycTeiHsay, « Tponuueckuii secy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesioBeKk M OKpYKalolIas cpeaa

DKOJIOTHYECKHE KpPU3HCHI M UX NpUYMHBIL. BosnelicTBue udenoBeka Ha Ouocdepy. 3arpsisHeHue BO3AyIIHON cpeabl. OxpaHa BoO3ayXa.
3arpsizHeHue BoiHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpPOIIOT€HHOE BO3JEHCTBHE HA PACTUTEIBHBIM M JKUBOTHBIA MHUp. OXpaHa pacTUTENBHOIO M KUBOTHOrO MHpa. OCHOBHBIE IPUHLIUIIBI
oxpanbl puposl. Kpacusie kauru. Ocobo oxpansemsie npupoansie Teppuropun (OOIIT). borannueckue caapl 1 300710THUECKHUE TAPKH.

OCHOBHbBIE TPUHLHMIIBI YCTOWYMBOIO Ppa3BUTHsI YEIOBEYECTBA M NPUPOAbl. PalnmoHanbHOE INPUPOAOINOJIB30BAHUE W COXPAHEHHE
Ouooruueckoro pasHoodpasus 3emiin. O01IMe 3aKOHOMEPHOCTH TTI00ATBHBIX YKOJOTHYECKUX KpU3HCcOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCca U
€r0 BEPOSATHBIE NTOCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPMHIA pa3BUTHUS ONACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemuvle uccieoosanus nepexooa K
pecypcocbepezaroueli U KOHKYPEHMOCHOCOOHOU 3Hepeemuke. buonocuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvie ungopmayuonHole
cucmemvl, obecneyugarouue 00Cmyn K UHGoOpmayuu no COCMOAHUI0 OMOelbHbIX U008 U dKocucmem. OCHO8bl IKOpeadbuUIUMayuu IKOCUcmem u
€cnocobos 60pboObL ¢ buonospexcoeHusMU. Pekoncmpykyus MOpcKUx u Ha3eMHbIX IKOCUCTEM.

JdemMoHcTpanuu

Tabnuuer u cxemsl: «3arpsisHeHHe aTMochepbl», «3arps3HeHue ruapocdepbl», «3arpssHeHue mousby, «IlapHukoBslii 3ddexT», «Ocobo
OXpaHsieMble PUPOIHBIE TEPPUTOPHUI», «MoJIeaH YyIpaBIsIeMOro MUpPay.

Ob6opynoBanue: ¢pororpaduu oxpaHseMbIX pacTeHHI 1 )kUBOTHBIX KpacHoii kauru Poccuiickoii @eneparun, KpacHoit KHUTH perHoHa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPEJJHEI'O OBILIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00y4alOIIMMUCS IPOTPaMM CPEIHEro o01iero o0pa3oBaHus: TMYHOCTHEIE,
METANpPEAMETHBIE U ITPEIMETHBIE.

B cTpyKType IHWYHOCTHBIX pE3yJIbTaTOB OCBOCHHS MPOTPAMMBI 0 OHOJOTUU BBIACICHBI CJEIYIOIIME COCTaBJISIOLINE: OCO3HAHHE
00yJaIOIUMUCS POCCHICKON TPaXKTAHCKOW UIACHTHYHOCTA — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIEHOCTA U CAaMOOTIPEICIICHUIO, HAIUYUe
Momusayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHHX YOEXKIEHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX ILIEHHOCTEH U
HMCTOPUYECKUX TPAJAUIMA Pa3BUTHS OHOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JESITeIbHOCTH I[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, TMPUCYIIUMHU CHCTEME OHOJIOTUYECKOTO O0Opa3oBaHUsl, Haiuuue npasoCoO3HAHUs
9KOJIOTUYECKON KYIBTYPhI, CHOCOOHOCIU CMAasums EIN U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUSI MPOrPaMMBbI MO OHOJOTHH JOCTHTAIOTCS B €IUHCTBE y4eOHON M BOCIMTATENbHON AESITETHHOCTH B
COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMHU U TYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU, NPUHITHIMU B
oOlIecTBe NpaBWJIaMU M HOPMaMU MOBEACHHS U CIIOCOOCTBYIOT MpOLIECCaM CaMOMO3HAHMS, CAMOBOCHUTAHHS W CAaMOpPa3BUTHS, Pa3BUTHUS
BHYTPEHHEN MO3ULHUH JTUYHOCTH, NMATPUOTHU3MA M YBAXKEHHS K 3aKOHY U MPABOIMOPSAIKY, YEIOBEKY TpyAa U CTapUIEMy MOKOJEHHUIO, B3AMMHOTO
yBa)KeHHUA, OEPEKHOTO OTHOILICHHS K KyJIbTYPHOMY HACIEAWIO U TPAAUIIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, mpupoae u
OKpY>Karollen cpene.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS Y4eOHOro mpeamera «bHONOTHS» MOIKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JTUYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, MO3WTHUBHBIX BHYTPEHHHUX
yOeXIeHUI, COOTBETCTBYIOIINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO O0IIEeCTBa, paclIupeHHe KU3HEHHOTO OIbITa U OMbITA JESTEILHOCTH B
MPOLECCE peaan3alii OCHOBHBIX HAMPABJIECHNU BOCHUTATEIbHON IEITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTD IPAKIAHCKOM IMO3HUITMHM O0YYAFOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WiIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSITEIHPHOCTH MPU CO3JaHUU YYCOHBIX MPOEKTOB, PEIICHUH YYeOHBIX W MMO3HABATEIbHBIX 3aj1ad,
BBHITIOTHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO IMO3HITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHSTH €€,

YMEHHE YYHUTHIBAaTh B CBOUX JCUCTBUAX HEOOXOJUMOCTh KOHCTPYKTMBHOTO B3aMMOJCHCTBHUS JIOJCH C pa3HBIMH YOEKJICHUSIMH,
KYJbTYPHBIMU LIEHHOCTSIMA M COLIMATIBHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX, IMO3HABATENBHBIX W MCCIEAOBATEIbCKUX 3ajad,
YBaXXUTEIHHOTO OTHOLLEHUS K MHEHHIO OIIIOHEHTOB MPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOITMYECKOTO COJIEPKaHUS;



TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUICKON IPaXKTaHCKOW MIEHTHYHOCTH, TATPHOTH3MA, YBRKECHHUS K CBOEMY HapO/1y, YyBCTBa OTBETCTBEHHOCTH TEPE]
Ponunolt, ropaocTtu 3a cBoi Kpaii, cBoro PoanHy, CBOH SA3bIK M KyJIBTYpY, IPOLLIOE U HACTOSILEEe MHOTOHALMOHAIBHOT0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K IPHUPOJHOMY HACIEAUI0 M IaMATHUKAM IPUPOJBI, JOCTHKEHHAM Poccun B Hayke, MCKYCCTBE, CIOpPTE,
TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTH OIICHMBAThH BKJIAJ POCCUHCKMX YYEHBIX B CTAHOBJIIGHHE U Pa3BUTHE OMOJOTHH, TOHUMAHUS 3HAYCHUS OMOJIOTHH B MO3HAHUHU
3aKOHOB ITPUPO/IbI, B )KU3HU UEJIOBEKA U COBPEMEHHOT'0 OOIIECTBA;

uzaeliHas yoe:xx1€HHOCTh, TOTOBHOCTH K CITYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPO/Ia;

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIOCOOHOCTH OI[EHUBATH CUTYALMIO ¥ IPHHUMATh OCO3HAHHBIC PEIICHUS, OPUESHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOTO OYAYILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMTENSAM, CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHSA LIEHHOCTEW CEMEHHOW >KU3HU B
COOTBETCTBHUHM € TpaAULUAMHU HapoaoB Poccuy;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLICHHE K MHUpY, BKIOYas 3CTETHKY ObITa, HAYYHOIO M TEXHMYECKOI'O TBOPYECTBA, CIOPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHHH;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE IPOSBIATH Ka4eCTBA TBOPUYECKOM TMYHOCTH;

5) puznyeckoro BocnuTaHus, GOPMUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0JIATONOTYYHs:

MMOHMMAaHHUE W peaju3alus 3J0pOBOro U Oe3omacHoro oOpas3a KU3HU (310pOBOE MUTAHHUE, COONIIOIEHUE TMUTMEHUYECKUX MPAaBHI U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUH U OTAbIXA, peTyJsApHas (pU3NUecKasi aKTUBHOCTD), OEpeXHOT0, OTBETCTBEHHOI'0 M KOMIIETEHTHOTO OTHOILICHHUS
K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHWMAaHKE [IEHHOCTH MPaBUJI MHIMBUAYATBHOTO M KOJUIEKTUBHOTO 0€301aCHOT0 TIOBEACHHUS B CUTYAIMSX, YIPOKAIOIINX 3/I0POBBIO U )KU3HU
JTIOJIEH;

OCO3HAHME TIOCIIECTBUIA U HEMIPUATHUS BPEIHBIX MPUBbIUEK (YIOTPEOIECHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTUBHOH JESITENbHOCTH TEXHOJOTHYECKOW M COIMANbHON HANpPaBIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATh U
CaMOCTOSITENILHO BBIIIOJIHATD TaKyIO 1€ATEIbHOCTD;



MHTEpPEC K pa3iuyHbIM cdepam Npo(ecCHOHANBHON NesITeIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIH BBHIOOp Oymymied mpodeccun u
peann30BbIBaTh COOCTBEHHbIC JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMSI:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLICHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHUS;

MIOBBIIIEHUE YPOBHSI SKOJIOTHYECKOH KYJIbTYphl: IPUOOPETEHUE ONbITA IJIAHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOXKHBIX IOCIIEACTBUI
JUISL OKPY>KarOILEen CpeJibl;

OCO3HaHME ITI00AILHOIO XapaKTepa 3KOJIOIMYECKHX IMPo0IeM U IyTel UX peLIeHus;

CIIOCOOHOCTh HCIIOJIB30BaTh NPUOOpETaeMble NpU HM3YYCHUH OWOJIOTMM 3HAHWSI M YMEHHS TPH PEHICHWH NpoOJeM, CBS3aHHBIX C
palnMoHaIBHBIM IPUPOIONOIB30BAHUEM (COOIIIOICHIE TPABUII TOBEIEHUS B IPUPO/JIE, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOoCchepsl);

aKTUBHOE HENpUATHE NeHCTBUN, NPUHOCALIMX BpEJ OKpY’KAIOLIeH MPUPOJHON Cpele, YMEHHME IPOrHO3UpoBaTh HEOJIAronpUsTHbIC
9KOJIOTMUYECKUE TIOCIIEACTBUS IPEANPUHUMAEMbIX TEHCTBUI U MIPEIOTBPALLATh UX;

HQJIMYME Pa3BUTOrO HKOJOTMUYECKOTO MBIIUIEHHUS, 3KOJIOIMYECKON KyJbTYpbI, OINBITA AEATEJBHOCTU HKOJOTMUYECKOM HarpaBlIEHHOCTH,
YMEHHSI PYKOBOJICTBOBAaThCS MMHU B IO3HABATEIbHOW, KOMMYHHUKAaTUBHOW M COIIMAJIbHOM MpPaKTHKE, TOTOBHOCTH K yYacTHIO B MPaKTUYECKON
JesTeIbHOCTH HKOJIOTHUECKON HalpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M OOIIECTBEHHON MpPaKTHUKH,
OCHOBaHHOTO Ha JHAaJIOTe KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHHE S3bIKOBON M YUTATENBCKOM KyIbTYphl KaK CPeJICTBA B3aUMOACHCTBUS MEX Y JIFOJbMH U TIO3HAHUS MHPA;

MOHUMaHHuEe cnenuuKd OMOJOTUU KaK HayKH, OCO3HaHMs €€ poiu B (POPMHUPOBAHUHU PALMOHAIBLHOTO HAYYHOI'O MBILIUICHHUS, CO3/JAaHUU
LIEJIOCTHOTO MPEJICTaBIEHU 00 OKPYKAIOLIEM MUPE KaK O €JMHCTBE MPUPO/IbI, YeIOBEKa U OOIIEeCTBa, B TO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEN
U peleHuH Mpo0seM COXpaHEHHs PUPOJHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTU OMOJIOIMHU Ul COBPEMEHHOM IMBHIM3AIMM: 00ECIIEYeHUsI HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHHE
MEPCTIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PecypcHble MpoOIeMbl pa3BUTHs YEIOBEYECTBa, MOUCKA MyTeH BBIXO/a U3 TI00aTbHBIX
HKOJIOTHYECKUX MpOoOJieM M oOecreueHusl mepexosa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIBLHOMY HCHOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(OpMUPOBAHMIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTH B ITOJy4YEeHUH OMOJIOTHUECKUX 3HAHUH B LIEJSIX MOBBIIIEHUS 00IIEH KyIbTYpPbl, €CTECTBEHHO-HAyYHON IPaMOTHOCTH, KaK
COCTaBHOI YacTH (YHKIIMOHATbHON I'PAaMOTHOCTH 00yJaromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB IMO3HAHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJb30BATh MOJIy4yaeMble 3HAHUS JUIS
aHaJIn3a U OOBSICHEHHUS SIBIIEHUIM OKPY’KaIOIEro MUpa U MPOUCXOIALINX B HEM U3MEHEHHH, yMEHNE JieJIaTh 000CHOBaHHbBIE 3aKIIIOUEHHS HA OCHOBE
HAYYHbIX ()AaKTOB U UMEIOIUXCS JAHHBIX C IEJIBIO OIYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENBHO MCII0JIb30BaTh OMOJIOIHYECKHE 3HAHUS JUIsl PELLICHHs TPOOJIEM B PEATIbHBIX AKU3HEHHBIX CUTYaLUsX;



OCO3HaHHE LICHHOCTH HayYHOU JESITEIbHOCTH, TOTOBHOCTb OCYIIIECTBIISATH IIPOEKTHYIO U UCCIEA0BATENbCKYIO IEATENbHOCTh MHIUBUTyaIbHO
U B IPyIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0OPa30BaHUIO, K aKTUBHOMY ITOJIy4YE€HHIO HOBBIX 3HAHHIA 10 OMOJIOTHH B
COOTBETCTBHUHM C )KM3HEHHBIMU IIOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «bHoiorusy» BKIFOYAIOT: 3HAYMMBIC Ui (DOPMUPOBAHHS MHUPOBO33PCHUS
00yJaroImuxcs MEXKIUCHUIUTMHAPHBIE (MEXIpPEIMETHbIC) OOIICHAYYHbIC MOHATHS, OTPAXKAIOUIME IEIOCTHOCTh HAYYHOM KapTHHBI MHpa M
cnienu(UKy METOJIOB MO3HAHHUs, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, PHEPIHs, SBICHHE, NPOIECC, CHCTEMa, Hay4HbId (aKT,
MIPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIICIOBAaHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUe); YHUBEpPCAIbHBIC yueOHbIC
neiictBusi (MO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJSATHBHBIE), oOecredynBaromme (HopMUpOBaHHE (YHKIMOHATIBHONH T'PaMOTHOCTH H
COIMAJIbHOW KOMITETCHIIUU OOYYAOIIUXCS; CIIOCOOHOCTh OOYYArOIIUXCS UCIOIB30BaTh OCBOCHHBIE MEXKIMCIUTUTMHAPHBIC, MUPOBO33PCHUECKUE
3HaHUS M YHUBEPCAJIbHBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOM U COITUAIBHON TIPAKTHKE.

B pesynbrare uzydeHus OMOJIOTUM HA YPOBHE CPEAHETO O0IIero oOpazoBaHus y oOydaromierocst 0yayr copMHpOBaHBI MMO3HABATEIIBHBIC
YHUBEPCAJIbHbBIC YUCOHbBIC ICHCTBHS, KOMMYHHKATHBHbBIC YHUBEPCAJIbHbIC YICOHBIC ICHCTBHS, PETYISITUBHBIC YHUBEPCAJIbHbBIC YUCOHBIC ICHCTBHS,
COBMECTHAsI JAEATEIbHOCTb.

MeTtanpeameTHble pe3yabTaThl OCBOSHUS MPOTPaMMbl CPETHEr0 O0IIero 00pa30BaHUs TOKHBI OTPAXKATh:

OByaieHne YHMBEPCAILHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JOrHYecKHe el CTBHS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH M aKTYAJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

WCIONIb30BaTh MPH OCBOCHHH 3HAHHWM MPUEMBI JOTMYECKOTO MBINUICHUS (aHamu3a, CMHTE3a, CpaBHEHUs, Kiaccudukaiuu, o000ImeHus),
PacKpbIBaTh CMBICT OMOJIOTMUECKUX MOHATUH (BBIAENATh UX XapaKTepHbIe IPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

OTIpECTIATH LEJH AeITeIbHOCTH, 33/1aBasi MapaMeTPhl U KPUTEPUU UX IOCTHKEHUS, COOTHOCHTD Pe3YIbTaThl ACSITETFHOCTHU C TOCTABICHHBIMH
EISIMH;

HCIOJIb30BaTh OMOJOTHYECKHUE MTOHATHS ISl O0bsICHEHUS (DAKTOB U SIBICHHI KUBOU MPUPOIBL;

CTPOUTH JIOTHYECKUEC PACCYKIACHUA (I/IHJIYKTI/IBHI)IG, ACAYKTHUBHBIC, II0 aHa.]'IOl"I/II/I), BBIABJIATH 3aKOHOMEPHOCTU MW IMPOTHUBOPEUNA B
paccMaTpuBaeMBbIX SBICHUSX, (DOPMYIUPOBATH BHIBOJBI U 3aKITIOYCHHS,

IMPUMEHATE CXEMHO-MOJCIIBEHBIC CPEACTBA JJIA TPEACTABICHUSA CYIICCTBECHHBIX CBSI3€il ¥ OTHOIIIEHUN B HU3Yy4aeMbIX OMOJIOTUYECKUX O6’BGKT3X,
a TaKKe MPOTUBOPEUUI pa3HOTO POJA, BHISIBJICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh TUTAH peIIeHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCSI MAaTepUATTbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IEJISIM, OIICHHUBATh PUCKU MOCIEACTBHIA e TEIbHOCTH;

KOOPJAWHUPOBATH U BBITOIHATH PabOTY B YCIOBHSIX PEATBHOTO, BUPTYaJTbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH )KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHS:

BJIaJIETh HAaBBIKAMU Y4E€OHO-HMCCIEIOBATEIbCKOH M TPOEKTHOW JEATENLHOCTH, HAaBBIKAMHU pa3pelleHus MpoOJieM, CHOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSATEILHOMY IOMCKY METOJIOB PEIICHHUs MPAKTHUECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

WCIOJIb30BATh PA3JIMYHBIC BHU/bI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS, €0 MHTEPIpEeTalrd, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B
y4eOHBIX CUTYaIUSIX, B TOM YHCJIEe IPU CO3JJaHUH YU€OHBIX U COLUAIBHBIX TPOEKTOB;

(bopMHpPOBATh HAYYHBIH TUI MBIIIJICHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMUA MOHATUSAMH U METO/IaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNbHOM JIeATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTYaJM3UpPOBaTh 3a7ady, BbIIBUraTh TUIOTE3y €€ pEIIeHUs, HaXOAWUThb apryMEHThl JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUIA, 3a]1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

aHAJIM3UPOBATH MOJTYYEHHbBIE B XO/I€ PEIICHUS 33Ja4M Pe3yJIbTaThl, KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH 1IeJIEHANPABICHHBIN MOUCK MIEPEHOCa CPEICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHATBHYIO CPELLY;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHUECKYIO0 00IaCTH )KU3HEICSTEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeill;

BBIIBUTATh HOBBIE WJIEH, NIpejIaraTb OpUTrHHaIbHbIE MOAXOAbI U PELIEHUs, CTaBUTh MPOOJIEMBI U 3a/1a4uM, JOMYCKAIOUINe aJbTepHATUBHbBIE
peLIeHus.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX MH(pOpMAIUU (TEKCTe yueOHOTo MocoOus, HayyHO-TIOMYNIAPHON JTUTepaType, OMOJIOrHUeCKUX
CIIOBapsIX M CIIPaBOYHUKAX, KOMIIBPIOTEPHBIX 0Oa3zax JaHHBIX, B MHTepHeTre), aHaIM3UpPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHUAOB U (opm
IIPEICTaBICHMSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HETPOTUBOPEUUBOCTD;

dbopmynupoBaTh 3ampoOChl U MPUMEHSTh Pa3IMYHbIE METOABI MPU TOUCKE M OTOOpEe Omosiormdeckol MHMOpMaIMU, HEOOXOIUMOMN st
BBINOJIHEHUS YUeOHBIX 3aj1ay;

MpUOOpeTaTh OMbBIT HCIOIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, COBEPIIEHCTBOBATh KYJIbTYpY AaKTHUBHOTO
HCIIOJIb30BAaHNUs PA3IMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaIbHYIO0 (OpMY IpeACcCTaBIeHUs Ouonornyeckoil nHpopMauu (cxembl, rpaduky, TuarpaMmbl, TaOJINLbI,
PUCYHKH U APYTOE);

HCIOJIb30BaTh HAYYHBIN S3BIK B KaUeCTBE CPEJCTBA MpHU padboTe ¢ Onosornyeckoil nudopmanyen: NpuMEHATh XUMUYECKHe, PU3NYECKUE U
MaTeMaTHYeCKHue 3HAKM M CHMBOJIBI, (OpMyIbl, ab0peBUaTypy, HOMEHKJIATYpy, HMCIIOJIb30BaTh U MpPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIHMUYECKUE
CpeICTBa HATJISIIHOCTH;

BJIaJIeTh HaBbIKAMM PACIIO3HABAHMA U 3aILUTHl HH(POpMaIuK, HHPOPMALMOHHOM 6€301MacHOCTH TMYHOCTH.

OBiageHune yHMBepPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMMU:



1) o6mennme:

OCYILLIECTBIISATh KOMMYHHMKAIIMU BO BCEX Cepax HU3HHU, AaKTUBHO y4aCTBOBATh B AMAJIOre UM AUCKYCCHUU IO CYLIECTBY OOCYXk/1aeMON TEMbI
(yMeHue 3a1aBaTh BOIIPOCHI, BBICKA3bIBATh CY)K/I€HUSI OTHOCUTENBHO BBIIIOJHEHUS IPEIaracMoi 3a1a4u, yYUThIBATh HHTEPECHI U COITIACOBAHHOCTD
HO3ULMN APYIUX YYaCTHUKOB UAJIOra UM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIECHHS, TOHUMATh 3HAUCHHE COIMATBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(DIMKTHBIX
CUTYyallUl, yMETh CMSr4aTh KOH(QIMKTHI U BECTH IEPErOBOPHI;

BJIJIETh PA3TUYHBIMU CITIOCOOAMU OOIIEHUS U B3aUMOICHCTBHSL, TIOHUMATh HAMEPEHUS IPYTUX JIIOJICH, TPOSBISATH YBAKHUTEIHHOE OTHOIICHHE
K co0eCeTHUKY U B KOPPEKTHOH (hopMe popMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:

MTOHUMATh M HCIIOJIB30BaTh MPEUMYILECTBA KOMAHAHON ¥ HHIMBUIYaIbHON PaOOTHI MPH PEIICHUN OMOIOTUYECKOM IPOoOIeMbl, 000CHOBHIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYNIOBBIX (JOPM B3aMMOAEHCTBHS IIPU PEeLLICHUH y4eOHO! 3ajauu;

BBIOMPATh TEMAaTHUKYy U METOJIbI COBMECTHBIX JICHCTBUI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEH Ka)KIOTO YJIeHa KOJJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM AESTEIBbHOCTH, OPraHM30BBIBATE U KOOPAMHUPOBATH ICHCTBUS MO €€ NOCTUIKEHHUIO: COCTaBIAThH ILIaH
NEUCTBUM, pacpeaesaTh POIM ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKJ1aTh PE3YyJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KaY€CTBO CBOETO BKJIAJa U KAXKJIOTO YyYAaCTHHKA KOMaH/Ibl B OOIIMI Pe3ysbTaT 110 pa3padOTaHHBIM KPUTEPUSIM;

IpesiaraTb HOBbIE POEKTHI, OLICHUBATH UJIEH C MO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONH 3HAYUMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMUECKOE IIOBEJCHHE B PA3JIMUYHBIX CUTYyallUsX, MPOSBIATH TBOPYECTBO M BOOOpakeHUe, OBbITh
MHULUATUBHBIM.

OByajgeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1eHCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIs BBISBICHHS TPOOJIEM U UX PELICHUS B )KU3HEHHBIX U y4EOHBIX CUTYyalUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIEBbI€ U CMBICTIOBbIE YCTAHOBKH B CBOUX JIEUCTBUAX M MOCTYIKAX MO OTHOLIECHHUIO K KUBOU
IIPUPOJIE, CBOEMY 37J0POBBIO U 370POBbIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MIO3HABATEIbHYIO JAESITENbHOCTD, BBIABIATH MPOOJIEMBbI, CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33/1a4H B
00pa3oBaTeNbHON JAEATEIbHOCTH U KU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEIICHUs TPOOJIEMBI C YIETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTEHU’;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKHi y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO HIMPOKOM SPYAMLUMU B PA3HBIX OONACTSAX 3HAHWM, IOCTOSHHO TIIOBBIIIATH CBOM
o0pa3oBaTeNbHbBIN U KYJIBTYPHBIA YPOBEHbD.



2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYAIUsIM, BHOCHTh KOPPEKTHBBI B JACATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaACTh HaBbIKaMU IO3HABaTEIbHOU pe(l)J’ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX I[el\/JICTBI/Iﬁ 1 MBICJIIMTCIIBHBIX ITPOUCCCOB, UX PC3YJIbTATOB U
OCHOBaHHM, UCIIOIb30BaTh MPUEMBI Pe(ICKCHUH IS OLIEHKH CHUTYaIluH, BEIOOpa BEPHOTO PELICHUS;

YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO NPUHUMATL PCUICHUS 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTUX MPU aHAITU3E PE3y/IbTaTOB JCSITEIbHOCTH;

3) npuHsATHE CeOs M APYTrHX:

NPUHUMATH Ce0s1, MOHUMast CBOM HEJOCTATKH U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [P aHAJIU3E PE3YIIbTAaTOB JCSITEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OMIUOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH JAPYroro YeJ0BeKa.

NPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS COAEp)KaHUs ydeOHoro mnpeamera «buonorus» Ha yriiyOn€HHOM YpOBHE OpPHUEHTHPOBAHBI Ha
obecnieyeHre npopuibHOro 0oydeHus odydaromuxcs Ouonorud. OHM BKIIOYAIOT: crienuduyeckue A OMOJOrUM Hay4yHbIE 3HAHMS, YMEHUS U
CTOCOOBI JICHCTBHI 1O OCBOCHHWIO, MHTEPIIPETAMN W MPEeoOpa30BaHUIO 3HAHWH, BUIBI JEATEIHHOCTH IO TMOJYYCHHUIO HOBBIX 3HAHUW M HUX
NPUMEHEHMIO B PA3JIMYHBIX YUEOHBIX, @ TAK)KE B PEaJIbHBIX KU3HEHHBIX cUTyauusax. [[peaMeTHble pe3yibTaThl PEACTaBIEHBI [0 FOaM U3yUSHHSL.

[IpenmMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buosnorus» B 10 kaacce n0MKHbBI OTPAKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U PO OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, B TO3HAHUH 3aKOHOB MPUPO/Ibl U PELIEHUH TPOOJIEM PAllMOHAIBHOIO MPUPO/IONIOIB30BAHMS, O BKJIAJIE POCCUNCKUX U 3apyO0ekKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHY;

BJIa/ICHHE CUCTEMOM OMOJIOTHYECKUX 3HAHU, KOTOpasi BKJIIOUAET: OCHOBOIIOJIaratoIiyue OnoJIorniyeckie TEpMUHBI U OHSTUS (KU3Hb, KJIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJsilMs, CaMOBOCIPOU3BEIACHUE, HACIEACTBEHHOCTh, WM3MEHYMBOCTb, POCT U Pa3BHUTHUE),
ouonornueckue Teopuu (kiaerounast teopust T. IlIBanna, M. llneiinena, P. BupxoBa, xpomocomHas Teopusi HacineAcTBeHHOCTH T. Moprana),
yuenus (H. V. BaBuioBa — o 1meHTpax MHOrooOpas3ust ¥ HMPOMCXOXAECHUS KYJIbTYPHBIX PAacTeHUH), 3aKOHBI (€IMHOO0pa3us MOTOMKOB HEPBOTO
MTOKOJIEHU S, pacIIETJIEHUs], YUCTOThI FaMeT, He3aBUCUMOTro HacyieoBanus ['. MeHens, ToMOJIOTHYecKuX psA0B B HACIEICTBEHHOM H3MEHUYNBOCTH
H. U. BaBuiioBa), mpuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJAMU HAy4YHOTO IO3HAHHUS, UCIOJIb3YEMbIX B OHMOJIOTMYECKUX MCCIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMUCaHHE,
U3MepeHue, HabIoIeHNe, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKJIETOUHBIX U MHOTOKJIETOUYHBIX OPTaHHU3MOB, B
TOM uuciie 6akTepuii, r(puOOB, pacTeHUI, )KUBOTHBIX U YEJIOBEKa, CTPOSHHUS OPIaHOB M CHCTEM OPraHOB PACTEHHIM, JKUBOTHBIX, UEJIOBEKA, IPOIIECCOB
AKHU3HEESATeIbHOCTH, MPOTEKAIOIINX B OPraHU3Max PacTeHUM, )KUBOTHBIX U Y€JIOBEKa, OMOJIOrMYECKUX MPOLecCOB: 00MeHa BEIIecTB (MeTaboIn3M),
NpEBpalleHUs] PHEPruu, OpOXKEHHs, AaBTOTPO(GHOrO MU TreTepoTpOHOro TUIOB MHUTAHHS, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,



raMeToreHesa, SMOpHOreHe3a, MMOCTIMOPUOHAIBHOIO pa3BUTHS, PAa3MHOXKCHHUS, WHIUBHIYAILHOTO pPAa3BHTUS OpraHu3ma (OHTOTreHesa),
B3aMMO/ICIICTBUS T'€HOB, FeTepO31ca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3U MEKIY OPTaHOMIAMH KJIETKH M X (GYHKIUSMH, CTPOCHHEM KJIETOK PAa3HBIX TKaHEH U UX (QyHKIUSAMH,
MEXy OpraHaMd U CHUCTEMaMHU OPTaHOB Yy PAaCTEHUH, )KUBOTHBIX M YeJIOBEKa U UX (DYHKIMSAMH, MEXAY CUCTEMaMU OPraHOB U UX (PYHKIMSIMH,
MEXIy AdTallaMd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO LHMKJIA M KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMH SMOpPHOHAIBHOTO Pa3BUTHS,
T€HOTHUIIOM U (DEHOTUIIOM, (EHOTHUIIOM M (PaKTOpaMH Cpeibl OOUTaHUS;

YMEHHE BBIABIIATH OTIIMUUTENbHbBIE IPU3HAKY JKUBBIX CUCTEM, B TOM UHCIIE PACTEHUM, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME APIYMEHTHI, OMOJIOTHMYECKYI0 TEPMHUHOJIOTUIO U CHMBOJHUKY JUIsl JJOKa3aTENbCTBA POICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yYMEHHE peniaTh OMOJIOTHYECKHEe 3aauu, BBISBISATH IPUYUHHO-CIEACTBEHHBIE CBA3M MEXKY HUCCIETyeMbIMU OHOIOTUYECKUMH MPOLieccaMu
U SIBJICHUSIMH, JI€J1aTh BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH ITOJIYYE€HHBIX PE3YJIbTATOB;

YMEHHE BBINIOJIHATH JIA0OpaTOPHBIE U MPAKTUYECKUE paboThl, COOII0ATh IPaBUiIa IIPH PadoTe ¢ y4eOHBIM U TaOOPATOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh HMX HKCIEPUMEHTAIBHBIMUA CPEICTBaMHU, (OPMYIHMPYS LEIb HMCCIEJOBAaHUS, AHATH3HUPOBATH
MOJIyYE€HHBIEC PE3YNbTAThl U JANaTh BHIBOL;

YMEHHE Y4aCTBOBAThH B yU€OHO-HUCCIIE0BATEIBCKOM padoTe 1Mo OMOIOTHH, SKOJIOTUH U MEUIIMHE, TPOBOIMMON Ha 0a3€ MIKOJIbHBIX HAyYHBIX
0011eCTB, U MyOIMYHO MPEACTABIAThH MOIYyYCHHBIE PEe3YyIbTaThl HA YICHUYECKUX KOH(PEPEHIUX;

YMEHHE OIICHUBATh 3TUYECKHE aCMEKThl COBPEMEHHBIX HUCCIIEIOBAaHUI B 00JaCTH OMOJIOTUH M MEIULUHBI (KJIOHUPOBAHNE, HCKYCCTBEHHOE
OIJIOZIOTBOPEHHE, HAMPaBJIEHHOE U3MEHEHUE IT'eHOMa U CO3/I1aHUe TPAHCTEHHBIX OPraHU3MOB);

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BRIOOP OymyIiei mpodeccuoHanbHOM NeATeTbHOCTH B 0071aCTH OUOJIOTHHU, MEIUIIMHBI, OMOTEXHOJIOTHH,
BETEpUHAPUH, CEITLCKOTO XO35AHCTBA, MUIIEBON MPOMBIIIICHHOCTH, YTAyOIsITh MO3HABATEIbHBIN HHTEPEC, HAIIPABICHHBII HAa OCO3HAHHBIN BBIOOD
COOTBETCTBYIOLIEH Mpodeccur U MPOJOHKEHHE OMOJOrM4ecKoro oOpa3oBaHMs B OpraHU3alUsAX CpeIHEro Npo(eCCHOHAIBLHOTO W BBICILIETO
o0Opa3oBaHHUsI.

[IpeameTHBIC pe3yabTaThl OCBOEHU yueOHOTO nipeameTa «buonorusi» B 11 Knacce 1OTKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe€ M pPOJM OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHUpa, B MMO3HAHUU 3aKOHOB MPHUPOJBI U PELICHUH SKOJIOTMUYECKHUX MPOOJIeM YelOBEYeCTBA, a TAKXKE B PEIIEHWH BOIPOCOB
palMoOHAIBHOTO MPUPOJIOTIONIB30BAHMS, U B (POPMUPOBAHUH LIEHHOCTHOTO OTHOILIEHUS K MPHUPOJIE, OOIECTBY, YEOBEKY, O BKJIA/I€ POCCUHCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BIIQJIETh CHCTEMOW OMOJIOTMYECKMX 3HAHWUW, KOTOpas BKJIIOYACT OMNpEeAETeHHs U MOHMMAaHHE CYIIHOCTH OCHOBOIIOJIAraroluX
OMOJIOrMYeCKUX TEPMUHOB U MOHATHUH (BUI, SKOCHCcTeMa, Onocdepa), buosorndeckue Teopuu (3BononronHas reopus Y. JlappuHa, CHHTeTUYECKast
Teopus 3Bosmonun), yuerus (A. H. CeeprioBa — o myTsax U HanpaBieHUsx 3Bojronuu, B.1. BepHanckoro — o 6uocdepe), 3akoHbI (T€HETHYECKOTO
paBHoBecust [x. Xapau u B. BaiinGepra, 3aponpimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma 1O. JInbuxa, sKkogornueckoi mupaMuisl
SHeprum), runotessl (runotesa «mupa PHK» V. I'mnbepra);



YMCHUC BJIaACTb OCHOBHBIMU MCTOJaMH HAYYHOI'O INO3HAHHA, HCIIOJIB3YCMbIMU B OMOJIOTHYECKUX HUCCIICAOBAHUAX KHUBBIX 00BEKTOB U
9KOCHCTEM (OMHcaHue, u3MepeHne, HaOII0IeHe, IKCIIEPUMEHT), CIIOCO0aMU BBISBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHHH B IPUPOJIE;

YMEHHUE BBIIENATh CYIIECTBEHHbIC NPU3HAKU: BHJOB, OMOTeOlEHO30B, SKOCHCTEM U OHOC(Epbl, CTa0MIN3UPYIOMIETO, IBMXKYILETO MU
Pa3phIBAIOILEr0 €CTECTBEHHOIO OTOOpa, ajIONaTPUYeCKOro M CHMIIATPUYECKOTO BHI000pAa30BaHMs, BIUSHUS IBHKYHIIUX CHJI DBOJIOLUU Ha
reHO(OH/] MOMYISIIH, TPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHus, YepelOBaHMs HAIPABICHUN SBOJIIOLUHN, KPYTOBOPOTA BEUIECTB U
IIOTOKA YHEPTUU B SKOCUCTEMAX;

YMCHHC YCTAaHABJIMBATL B3aMMOCBIA3HW MCIKAY IPOLCCCaAMU 3BOJJIOLNHUHU, ABHUKYIIHMMU CUJIAMU aHTPONOICHE3a, KOMIIOHCHTAMU PA3JIMYHBIX
HKOCUCTEM U MPUCIIOCOOICHUSIMA K HUM OpTraHU3MOB;

YMCHUC BBIABJIATH OTJIMYUTCIBHBIC IIPU3HAKU JKUBBIX CUCTEM, HpI/ICHOCO6JICHHOCTI) BHUJOB K Cpeac O6I/ITaHI/I$[, a0MOTHYECKUX U OMOTHYECKUX
KOMITOHEHTOB YKOCHCTEM, B3aUMOCBSI3€H OpPraHNU3MOB B COOOIIECTBAaX, aHTPOMOTEHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOE MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLIME ApTyMEHTHI, OHOJIOTMYECKYI0 TEPMHHOJIOTUIO M CHMBOJIMKY JUIS JIOKa3aTebCTBA POJICTBA
OpPraHM3MOB Pa3HBIX CHCTEMaTHYECKHX TPYII, B3aUMOCBS3H OPraHW3MOB U Cpeibl OOWMTaHUS, €IMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpPaHCHUA MHOF006p3.31/I$I BHUJI0OB 1 5KOCUCTEM KaK YCJIOBHA COCYIICCTBOBAHUA IMPUPOALI U YCTIOBEYCCTBA,

yYMEHHE peniaTh OMOJIOTHYECKHEe 3aauu, BBISBISATh IPUUMHHO-CIIEACTBEHHBIE CBA3H MEXKY UCCIETyeMbIMU OMOIOTUYECKUMH MPOLieccaMu
" ABJICHUAMM, ACJIATh BBIBOJbLI U ITPOTrHO3bI HA OCHOBAHUU IMOJTYYCHHBIX PE3YJIbTATOB,

YMEHHE BBINOIHATH JIA0OpATOPHBIC U MPAaKTUYECKUE paboThl, COOII0IaTh ITpaBHiia MPU paboTe ¢ yueOHBIM U JIa00paTOPHBIM 000PYIOBAHHEM;

YMCHHUEC BBIIBUTATb THIIOTE3bI, MPOBCPATH HX OKCICPHUMCHTAJIBHBIMU CpPCACTBAMU, (bOpMy.]'II/Ip}IS{ oejib UCCIICAOBAaHUA, aHAJIU3UPOBATH
IIOJIyYE€HHBIE PE3YJIbTAThl U AEIaTh BBIBOBL;

YMEHHE y4acTBOBaTh B yUeOHO-UCCIIE0BATENbCKON paboTe 10 OMOJIOTHH, SKOJIOTHH U METUIIMHE, TPOBOAMMON Ha 0a3€ HIKOJIbHBIX HAyYHBIX
00I1IeCTB, U MYOJINYHO MPEICTABIIATH MOTYYEHHbIE PE3yJIbTaThl HA YUCHUUECKUX KOH(PEepEeHIHSIX;

YMCHHUEC OUCHUBATH THITIOTC3bI U TCOPHUU O MPOUCXOKICHUH JKXKU3HHU, YCJIOBCKA U YCIIOBCYCCKUX pacC, O MpUYMHAX, MOCICACTBUAX U crocobax
IpeJOTBpalleHHs ITT00aNbHBIX U3MEHEHUH B Onochepe;

YyMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccuoHaTbHOM ACSATENHHOCTH B OOJACTH  OMOJIOTHH, DKOJIOTHH,
MPUPOJIONIONB30BAHUS, MEUIIMHBI, OMOTEXHOJIOIUHU, TICUXOJIOTUH, BETEPUHAPUH, CEIbCKOT0 X035 CTBa, MUIIEBOIM MPOMBIIIIEHHOCTH, YIyOIsTh
MO03HABaTENbHbBIN NHTEpEC, HANPABICHHbBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH podeccuu U MPOA0IKEHNE OMOJIOTHYECKOro 00pa3oBaHus
B OpPTraHU3aIUAX CPEIHET0 NPOPECCHOHATBHOTO U BBICILIET0 00pa30BaHMUS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
o HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATEIBHBIE
padoTbl padoThbI pecypesI
1 buomnorus xak Hayka 1 Enbmiorexa LIOK
a YK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX U3y4YEHUE 2 bubmorexa HOK
https://m.edso0.ru/7f41c292
bubmuoreka [JOK
3 buornorus kerkn 4 1 https://m.edsoo.ru/7f41c292
bubmuorexka [JOK
4 XuMUYecKasi OpraHu3aius KIETKA 12 1 https://m.eds00.ru/7f41c292
bu6mmoreka [JOK
5 CTpoeHI/Ie " (I)YHKLII/II/I KIeTKH 16 1 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEBpaIleHIe SHEPTHU 14 1 1 bubnuotexa [JOK
B KJIETKE https://m.edsoo.ru/7f41c292
v Hacnencteennas undopmanus u 14 1 1 bu6mmoreka [JOK
peanu3aiius e€ B KIeTKe https://m.edsoo.ru/7f41¢c292
. bubnuotexa [JOK
8 IKHM3HCHHEIH KT KIICTKH 16 1 https://m.edsoo0.ru/7f41¢c292
bubmuorexa [JOK
9 Crpoenue U pyHKIUH OPraHU3MOB 25 15 https://m.edsoo.ru/7f41c292
bu6mmorekxa [OK
10 Pa3MHOkeHue 1 pa3BUTHE OPraHU3MOB 13 15 https://m.eds00.ru/7f41c292
11 ['eneTnka — HayKa O HacCJIEACTBEHHOCTH U 4 1 1 bubnnoreka [JOK
M3MEHYHMBOCTH OPIaHU3MOB https://m.edso0.ru/7f41c292
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 12 1 1 Enbmiorexa LIOK

https://m.edsoo.ru/7f41c292
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bu6mmoreka [JOK

13 3aKOHOMEPHOCTH U3MEHYHBOCTH 11 1 https://m.eds00.ru/7f41c292
bubmuoreka [JOK
14 T'eneruia uenosexa ; . https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
15 Cenekuusi OpraHu3MoB 8 1 https://m.edsoo.ru/7f41c292
16 buoTtexHonorus u CHHTETHYECKas 8 bubmuoreka [JOK
OuosorHst https://m.edsoo.ru/7f41c292
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 170 15

[TPOT'PAMME
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11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 0GPa30BATEIbHBIE
padoThI padoThI pecypesI
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bu6mmoreka [JOK
NPE/ICTABICHUN B OHMOJIOTUH https://m.edsoo.ru/7f41cc74
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3 Makpo3Bostonus ¥ €€ pe3yabTaThl 6 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubmmorexa [IOK
3emie ' https://m.edsoo.ru/7f41cc74
5 [Ipoucxoxnenue yenoBeka — 10 1 bubnnorexa [JOK
AQHTPOIIOTEHE3 https://m.edsoo.ru/7f41cc74
6 cpratismos 1 msopramen oncrew 3 05~ bubmorerallOK
P Hanopra ' https://m.edsoo.ru/7f41cc74
C OKpY’Karollel cpenon
bu6mmoreka [JOK
! OprasH3me! i cpesia OOuTarHs ? 15 https://m.edsoo.ru/7f41cc74
. bubnuotexa [JOK
8 IKOJIOTUs! BUIIOB U IO IALHHA 9 0-5 https://m.edsoo.ru/7f41cc74
9 DKOJOoTHUs COOOIIECTB. DKOJIOTHUECKUE 12 05 bubnmoreka [JOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
10 Buocdepa — rimobanbHast skocucTemMa 6 https://m.eds00.ru/7f41cc74
11 YenoBek U OKpyXaroImas cpeia 6 bubmorexa HOK
Py Ratomas cpelt https://m.edsoo.ru/7f41cc74
12 PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 170 0 75

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHE. 10 KJIACC

No Kosaun4yectBo yacos Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabnbie IIpakruueckue A — oOpa3oBaTe/IbHbIe
padoThbI padoTbI pecypcbl
buosnorus kak KOMILIEKCHas bubmuoreka [JOK
1 HayKa M KaK 4acTh COBPEMEHHOTO 1 https://m.edso0.ru/863e6122
obmecTBa https://m.edso0.ru/863e632a
2 JKuBble cucTeMbl U X CBOMCTBA 2 bubmoreia HOK
https://m.edso0.ru/863e6122
3 YpoBHEBas OpraHu3anus ;KUBbIX 1 bubnunoreka [JOK
CHCTEM https://m.edso0.ru/863e6564
4 Wcropust OTKpHITHS U U3yYEHUS 1 bubmmorexa [IOK
kiaeTku. Kierounas reopus https://m.edso0.ru/863e674e
Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMONIOTHH.
[IpakTrueckas pa6(3Ta «3yuenne Bubmorexa [IOK
5 METOJIOB KJIETOYHOM OMOI0THH 2 1 )
https://m.edso0.ru/863e6b72
(xpomatorpadusi, anexrpodopes,
g depeHmaIbLHOe
ueHtpudyruponanue, [TLP)»
. bubnuotexa [JOK
6 XHUMHICCKHH COCTaB KIICTKA 2 1 https://m.eds00.ru/863e6b72
v MuHepanbpHbIE BELIECTBA KIIETKH, 2 bubmuorexa [IOK
uX OMOJIOTHYecKas pojib https://m.eds00.ru/863e6870
Opraandeckue BeIecTBa KICTKH
2 Oompyremesemone 2 ) Bubmorexa LIOK
https://m.edso0.ru/863e6d5c
MOMOIIIbIO KaY€CTBEHHBIX
peaKuii»
9 CgoiicTBa, KIaccupuKanus u 1 bu6mmoreka [JOK
(GyHKIMH OEITKOB https://m.eds00.ru/863e6e88
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OpFaHI/I‘{eCKI/IC BC€IIECCTBA KJICTKU

10
— YIJIEBOJIbI
Opranuyeckre BEIIeCcTBa KIETKU bubmmorexa [IOK
11 R — https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢
Hykneunossie kucnorsl. JIHK u
12 dloorcomsme nytrenomix BuGmorera LIOK
https://m.eds00.ru/863e766¢
KHCJIOT, BBIJICTIEHHBIX U3 KIIETOK
pa3IMYHBIX OPTaHU3MOBY
13 gl;?’?;:?{if;dﬂqégﬁgf;ﬂgz%mm bubmorexa [IOK
https://m.eds00.ru/863e7c98
(HTD)
14 renomn. mparerpurou BuGmrorexa LIOK
’ ’ https://m.edso0.ru/863e7aae
IPOTEOMHKH
N bubmuoreka [JOK
15 Merozet cTpyKTypHO# OnosOrHH https://m.edso0.ru/863e7dc4
16 Tuns! knetok. [IpokapuoTnueckas bubnuorexa [JOK
KJIeTKa https://m.edso0.ru/863e796e
CrtpoeHne 2yKapuoTHUECKON
17 knetku. [Ipaktuueckas padota bubnuorexa [JOK
«V3y4yeHune cBOMCTB KJIETOYHOM https://m.eds00.ru/863e796e
MeMOpaHbD»
18 [loBepXHOCTHBIN anmapar KJIETKH bubmorexa HOK
https://m.edso0.ru/863e7540
OnHoMeMOpaHHbIE OPTaHOU/IbI
knetku. [IpakTuueckas padota bubnnoreka [JOK
19 «3yueHune NBUKEHUS https://m.edso0.ru/863e81b6

OUTOILIaA3MbI B paCTUTCIIbHBIX
KJICTKax»

https://m.edso0.ru/863e831e
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HOJ'IyaBTOHOMHHe OpraHoOn bl

KJICTKU: MUTOXOHAPHWH, INIACTUABI.

JlaGopaTopHnas pabota

bu6mmoreka [JOK

20 «HccnenoBanue mia3mMoin3a u ! https://m.edso0.ru/863e7f4a
JIETUIa3MOJIN3a B PACTUTENbHBIX
KJIETKax»
21 HememOpannbie opranou/ sl bubmmorexa [IOK
KJICTKU https://m.edso0.ru/863e81b6
bubmuorexka [JOK
22 Crpocrne n dyniunn A1pa https://m.eds00.ru/863e8436
CpaBHuUTENbHAS XapaKTEPUCTHKA
23 KJIIETOK 3yKapuoT. JlaboparopHas 05 bubnnoreka [JOK
pabota «M3yueHue cTpoeHHUsI ' https://m.edso0.ru/863e86f2
KJIETOK Pa3NIMYHBIX OPTaHU3MOB)
ACCUMUIISIIIHS ¥ TUCCUMHUIISALINS
— JIB€ CTOPOHBI METa00JIU3Ma.
| O B LOK
¥ https://m.edso0.ru/863e8878
KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTH KaTajasbl)»
DepMEHTaTUBHBIN XapaKTep
peaKIuii KIeTOYHOTO
MeTabonusma. JlaboparopHas
o5 pabota «M3yueHue 05 bubnuorexa [IOK
(bepMEHTaTUBHOTO PACIIETIICHUS ' https://m.edsoo.ru/863e89a4
NEpPOKCHa BOJOpOa B
PACTHTEILHBIX U )KHBOTHBIX
KIIETKaX»
26 Benku-aktuBaTopsl u Oenku- bubmuorexa [IOK
UHTHOUTOPBI https://m.edso0.ru/863e8c60
27 ABTOTpOdHBII THIT OOMEHa bubmuorexka [JOK

BCIICCTB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK

28 Potocuies https://m.edsoo.ru/863e8efe
XeMOCHHTE3. TOpHAast
29 p;60(;21 «CSZBJI-{[:I?;E?'I;)(E)H:CCOB 05 bubmorexa LIOK
https://m.edsoo.ru/863e8efe
(dboTOCUHTE3a M XEMOCHHTE32)
AHa’poOHBIC OpraHU3MbL. Bus
30 opoxenus. JlabopaTopHas pabora bubmuorexka [JOK
«CpaBHEHHE TIPOLIECCOB https://m.eds00.ru/863e8d78
OpO>KEHHUS U JABIXAHUSD)
31 AspoOHBIE OpraHU3MBbL. JTaIlbI
HHEPTeTUIECKOro 0OMeHa
| e s B 10K
- i https://m.edso0.ru/863e9214
npoToHHON AT®-cuHTAa3BI
33 Peakuun MaTpuyHOro cCMHTE3a bubmorexa [IOK
https://m.edso0.ru/863e9214
34 Tpanckpunums — MaTpUYHBINA bubnnorexa [JOK
cunte3 PHK https://m.edso0.ru/863e9336
bu6mmoreka [JOK
35 Tpaucnsus u e€ sTarnbl https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
36 KoaupoBanue amunokucnor. Poib bu6mmoreka [JOK
pubocom B OnocuHTe3e Oenka https://m.edso0.ru/863e6122
37 Opranuzanus reHoma y bubmuorexa [JOK
POKApUOT U 3YKapuoT https://m.edso0.ru/863e6564
38 MonexysipHblE MEXaHU3MBbI bubnnoreka [JOK
HKCHPECCHH T€HOB Y 3YKapUOT https://m.edso0.ru/863e674e
Bupycbl — BHEKJIETOUHBIE
39 (GbOpMBI )KU3HU U O0JUraTHBIE 05 bubnnoreka [JOK

napa3uTsl. [IpakTiudeckas pabota
«Co3ianue MozieNu BHPYCay

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

Bupychbie 3a00neBanus

bu6mmoreka [JOK

40 YeJI0BEKa, YKUBOTHBIX, PACTCHUI https://m.eds00.ru/863e6b72
a1 HaHoTexHo0ornu B OMOJIOTHH U bubmuoreka [JOK
METUIIMHE https://m.eds00.ru/863e6870
. bu6mmoreka [JOK
42 K H3HEHHEIH UMK KICTKR https://m.edso0.ru/863e6d5c
. bubmuorexa [JOK
43 Marpuiiiii curres JIHK https://m.eds00.ru/863e6e88
XpomocoMsl. JTaboparopHas
44 pabora «3yueHne XxpoMocoM Ha 0.5
TOTOBBIX MUKPOIIPEIapaTax»
bubmuoreka [JOK
45 Jlenenue KJIETKH — MHUTO3 https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢
Tunsl knetok. Kapuokunes u
6 HaGnonene v s kaeren 05 Bubmiotexa LIOK
' https://m.edso0.ru/863e766¢
KOHYHKA KOpEIIKa JIyKa (Ha
TOTOBBIX MUKpOIIpenapaTax)»
47 Perynsus ;kM3HEHHOTO ITUKJIA bubnuorexa [JOK
KJICTOK https://m.eds00.ru/863e7c98
48 OpraHu3M Kak equHOe 11eI0e Bubmaorexa LJOK
https://m.edso0.ru/863e7aae
o | gt Taopeom os BuGorera LOK
. ' https://m.edsoo.ru/863e7dc4
pacTeHui»
TkaHM )KUBOTHBIX M YEJIOBEKa.
bubmuoreka [JOK
50 Ha60pvaTopHa51 pabora «3ydyeHne 0.5 hitps://m.edsoo.ru/863e796e
TKaHEH >KMBOTHBIX)
Opranbl. CUCTEMBI OPTaHOB.
51 H56opaTopHaﬂ pa60TF; «3yuenue 0.5 bubmorexa [IOK

OpTraHOB IBCTKOBOI'O paCTCHUS

https://m.edso0.ru/863e796e
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bu6mmoreka [JOK

52 Onopa Teia oprasH3mos https://m.edso0.ru/863e7540
bubmuoreka [JOK
53 JIBMoKEHHE OPraHu3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
bubmuoreka [JOK
>4 [Turanue opranu3suos 2https://m.edsoo.ru/863e7f4a
SR — buGmnoresa LIOK
: https://m.eds00.ru/863e81b6
CHCTEMa YeJIOBEKa
56 JlpIxaHue opraHu3MoB bubmorexa HOK
https://m.eds00.ru/863e8436
57 JIpIXaHHE MO3BOHOYHBIX bubmuoreka [JOK
JKUBOTHBIX M YEJIOBEKA https://m.eds00.ru/863e86f2
58 Tpancnopr BeriecTs y bubnnorexa [JOK
OpraHHM3MOB https://m.edso0.ru/863e8878
9 nomonouns AnmomIx 1 BuSmmorerca LIOK
https://m.edsoo.ru/863e89a4
YyeJioBeKa
60 Briienenne y opranuzMoB bubmorexa HOK
https://m.eds00.ru/863e8c60
61 3amuTa y OpraHu3MoB bubmmorexa LHOK
https://m.edso0.ru/863e8c60
62 NMMmyHHas cucTema uyeioBeka brbmmorexa LHOK
https://m.edsoo.ru/863e8efe
63 PazgpaxxuMocTs U peryisnus y bubmuorexa [IOK
OpraHU3MOB https://m.edso0.ru/863e8efe
64 gg;(?fp?;g:: (I:)I:zz:l\;/{[gp:;{HP;OTHBIX bubmmorexa [JOK
https://m.eds00.ru/863e8d78
Y YeJIoBeKa
65 DopMbI pa3MHOKEHHUS

OPraHu3MOB
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bu6mmoreka [JOK

66 HMozosoe pasmoskerte https://m.edso0.ru/863e9214
. bubnmoreka [JOK
67 Meiios https://m.edso0.ru/863e9214
I"ameTorenes. OGpa3zoBanue u
Pa3BHUTHE MOJIOBBIX KJICTOK.
68 JlaGopaTtopHnast pabora «M3yueHue 0.5 Eggg?;;:;%ig?rﬁ%ge%%
CTPOCHHUS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
NuauBunyansHOE pa3BUTHE bubmorexa [JOK
69 OpraHH3MOB — OHTOrCHES https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
70 3akJiaJika OpraHoB M TKaHEH u3 bu6mmoreka [JOK
3apOJIBIIIEBBIX JTHUCTKOB https://m.edso0.ru/863e6122
PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTtopHnast pabota
71 «BpIsIBIEHNE TPU3HAKOB CXOACTBA 0.5 EH@I_HOTeKa HOK
N ttps://m.eds00.ru/863e6564
3apOoJIbIIIeH TTO3BOHOYHBIX
YKUBOTHBIX)
PasmHOXeHue u pa3BuTHE
79 pactenuii. Jlaboparopnas pabota 05 bubnnorexa [JOK
«CTpoeHne OpraHos ' https://m.edsoo.ru/863e674e
Pa3MHOYKCHHS BBICIIIHX PACTCHUI
73 Vcropust CTaHOBIJICHHS U bubnnoreka [JOK
Pa3BUTHSI TEHETUKHU KaK HAYKH https://m.edso0.ru/863e6b72
OCHOBHBIE TIOHATUS U CUMBOJIBI
74 reHetuku. Jlaboparopnas padota 05 bubnnoreka [JOK
«/Ipo3oduina kak 0ObEKT ' https://m.eds00.ru/863e6b72
T€HETUYECKUX UCCIICIOBAHUIN»
3aKOHOMEPHOCTH HACJIeI0BaHUS
75 NpU3HAKOB. MOHOTUOpUAHOE 05 bubmuorexa [IOK

ckpemuBanue. [Ipakruueckas
pabota "M3ydeHue pe3ynbTaToB

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3oh s

I{uTonorunueckre OCHOBBI

bubmuoreka [JOK

76 MOHOTHOPHIHOTO CKPEIIUBAHUS https://m.eds00.ru/863e6d5c¢
77 AHanuzupyrolee CKpeuBaHue. bubmuorexa [JOK
HemnonHoe ntoMuHMpOBaHKe https://m.eds00.ru/863e6e88
JuruOpuiHoe cKpenuBaHue.
78 [TpakTuueckas pabota «3yuenue 05
pe3yabTATOB TUTHOPUTHOTO '
CKpEIIUBAHUS Y IPO30(HUITBD)
bubmuoreka [JOK
79 H;T;g Oémecme OCHOBEI https://m.edsoo0.ru/863e6ff0
A PHIAHOTO CKPCITHBAHiTT https://m.edso0.ru/863e716¢
80 CrernyieHHOe HaclIeIOBaHUE bubmuoreka [JOK
IPU3HAKOB https://m.edso0.ru/863e766¢
81 XpOMOCOMHast TEOpUS bub6nuorexa [IOK
HACJIE/ICTBEHHOCTH https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
82 T'enernica nona https://m.edsoo.ru/863e7aae
83 I'eHOTHT Kak [EIOCTHAS CHCTEMa bubmorexa HOK
https://m.edso00.ru/863e7dc4
84 gsflse;f;: (;)I;z?ei?d;miiimﬂmx U bubmmorexa [IOK
’ https://m.edsoo.ru/863e796e
YeJIOBEKa
85 M3MeHunBOCTH IPU3HAKOB. Busl bubnuorexa [IOK
U3MEHYUBOCTH https://m.edso0.ru/863e796e
86 MonaudukarmonHas bu6mmorexa [IOK
W3MEHYUBOCTh https://m.edso00.ru/863e7540
Bapuauvonssiii psag u BuGmmotexa LIOK
87 BApHAIIOHHas KPHBaL. 0.5 https://m.edso0.ru/863e81b6

JlaboparopHas paboTa
«Hccnenosanue

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

3aKOHOMEPHOCTEM
MOIU(DUKAITHOHHOM
u3MeHuuBoctu. [locrpoenue
BApUALIMOHHOTO psijfia U
BapUAIMOHHON KPUBOM»

I'eHOTHIIMUECKAs N3BMEHYNBOCTD.

bu6mmoreka [JOK

88 KomOuHaTHBHAS H3MEHYNBOCTD https://m.edsoo.ru/863e7f4a
MyTtanuoHHas H3MEHYHBOCTb.

89 [TpakTuueckas pabota «MyTtauuu 05 bubnnoreka [JOK
y 1po30¢uIbl (Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKpOIpenapaTax)»

o | S e Busorea 10K

' https://m.edso0.ru/863e8436
SIUTCHOMHUKA
['eHeTnka yenoBeka.

91 [IpakTuueckas pabora 05 bubnnorexa [JOK
«CocTaBlieHUE U aHATTN3 ' https://m.edso0.ru/863e86f2
POIOCIOBHOM»

92 MeTtoapl METUIIMHCKON T€HETUKU Enbmiorexa IOK

https://m.edso0.ru/863e8878
3HaueHUE METUITUHCKON TeHETHKN

93 B MIPEIOTBPAIIICHUH U JICUCHUU bubnunoreka [JOK
TreHETHYECKUX 3a00JICBaHHI https://m.edsoo.ru/863e89a4
YeloBeKa
OCHOBHBIE TIOHATHUS CENEKITHH.

94 JlaGopaTtopHast pabora «3yuenue 05 bubmuorexa [JOK
COPTOB KYJBTYPHBIX PACTCHHUH U ' https://m.edso0.ru/863e8c60
MOPOJT TIOMAITHUX KUBOTHBIX)

Metomapl CeIeKIIMOHHON pabOTHI.
95 JlaGopatopHas pabora «3yueHue 0.5 bubmmorexa [IOK

METOJIOB CEJIEKIIMH PACTCHHI»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

JlocTrKeHUs CeNeKIMU PacTeHUI

bu6mmoreka [JOK

% 1 KHBOTHDIX. HpaKTquCKaﬂv 2 https://m.edso0.ru/863e8efe
pabota «IIpuBuBKa pacTeHUi»
97 g:r)I((I))J?::;I;ZHTZ:;gf;qicKI/IX 2 bubmorexa LIOK
https://m.edsoo.ru/863e8efe
pecypcoB
buotexHonorus kak Hayka u
98 OTpacyib TPOU3BOJICTBA. 2 05 bubmmoreka [JOK
[MpakTrueckas padota «M3yueHue ' https://m.edso0.ru/863e8d78
00BEKTOB OMOTEXHOJIOTHH
99 OcHoBHbIE HaNpaBICHUS 5
CUHTETHUYECKOI Ononoruu
100 XpOoMOCOMHas M TeHHas 2 bubnnoreka [JOK
UH)KEHEPHUS https://m.edso0.ru/863e9214
bu6mmoreka [JOK
101 MepmupsCKuE GHOTeXHONOTHH 2 https://m.edso0.ru/863e9214
P BHBIH K. IToBTOpEeHHU
102 Og:(;)eéiueHI/IeYEI(;CTCM(;TI/I(;I:IZI/I}IG, 1 bubmaorexa [JOK
. https://m.edso0.ru/863e9336
SHAHHHA
OBUIEE KOJIMYECTBO YACOB I10 170 15

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE U (pPOoBbIE

Ne Tema ypoka Kour 1| Jara o0pa3oBaTeJbHbI
/i Beero POJIbHBbIE pPaKTHYeCKHe W3ydeHns pa3oBareJ e
padoThI padoThI pecypcbl
1 DBosrouoHHast Teopust Y. 1 bu6nmoreka [IOK
JapBuHa https://m.edso00.ru/863ea20e
2 JIBMOKyIIME CUIIBI ABOJIIOLIMU 1 bubnnorexka HOK
Bu10B 1o Y. JlapBuny https://m.edso0.ru/863e9570
3| comommemniin nonpermem |1 Bu6morera LIOK
https://m.edsoo.ru/863e9cle
otbop
4 @OopMHUpPOBAHNE CUHTETHUYECKON 1 bubnnorexka HOK
TEOPHUH BOJIIOLIUI https://m.edso0.ru/863e99c6
S mponcce smposmomomn . bu6morera LIOK
’ https://m.edsoo.ru/863e9dad
MaKpO3BOIIOLUS
6 [HonynAuus — syeMeHTapHas 1 bubmuoreka [JOK
€IMHMIIA DBOJIOLNAN https://m.edsoo.ru/863e9ed0
3aKOH T€HETHYECKOTO PaBHOBECHS
7| MeGopmepman pabora | 05 Bu6mtorexa LIOK
' https://m.edso00.ru/863e9fde
«BbIsiBIEHUE U3BMEHUYUBOCTH Y
0co0el OHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI 1 bubnuotexa [JOK
ABOJTIOIIUH https://m.edsoo.ru/863e9cle
9 OS¢ ekt ocnoBarenst. dpdexr 1
OYTBIJIOYHOTO TOPJIBIIIKA
Murpauyu. M3onaumuun
10 MOMYJISAINNA: Teorpaduyaeckas, 1
Ounoyioruueckas



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

EcrecTBennblii 0oTOOpD —

11 HaNPaBJSIOMUN GaKTop bubmorexa LOK
https://m.edso0.ru/863ea5a6
IBOJIOIIH
. bu6nmoreka [IOK

12 Tonosoit ot6op https://m.edso0.ru/863eatbe
[TpucnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MHUKPO3BOJFOIIHH.

13 Jlaboparopnas padota «3yueHue 0.5 ﬁggg?lﬁe;iiorﬁ/%sea%c
apoMop(h030B U UIMOAAANITAIIUN Y — :

PaCTEHUH U KUBOTHBIX)»
[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdoiornyeckue,
¢bu3nonornUecKue,

14 OMOXUMUYECKHUE, TOBEICHYCCKHUE. 05 bubnmnoreka [HOK
JlabopaTopnast pabora ' https://m.edsoo.ru/863ea48e
«[IpucnocobneHunss OpraHu3MoB U
WX OTHOCHTEITbHAS
11e71ecO000Pa3HOCTh)

Bun, ero kputepuu u CTpyKTypa.

15 JlaGopatopHnas pabora 05 bubnuoreka [JOK
«CpaBHEHHE BHJIOB 110 ' https://m.edsoo.ru/863eac2c
MOp(}OTOrHIeCKOMY KPUTEPHIO»

16 CrpyKkrypa Biza bubmmorexa [JOK

https://m.edsoo.ru/863ead44

17 BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18 CBs13b MUKPO3BOJIIOLIMH U bubnmoreka [JOK
TN IEMHOJIOTUH https://m.edso0.ru/863eaea2
Makpo3BoroLHs.

19 ITaneoHTOIOrHYECKHE METOBI
M3YUYEHUS SBOJIIOLINN

20 buoreorpaduueckue MeTo b1

HU3YUCHUS SBOJIFOITNU



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

OMOpHOIOrHYecKHe U

21 CPaBHUTEIHHO-MOP(OJIOTHUECKHUE bubmorexa LOK
https://m.edsoo.ru/863eafec
METO/]IbI U3yUYECHHS IBOJIOLIUU
MounekynsipHO-TeHETHUECKHE,

29 OMOXHUMHYCCKHEC H bubmuorexa [JOK
MaTEMATUUECKUE METOIbI https://m.edso0.ru/863eb10e
W3YYCHHUS SBOJTFOIIH

23 OO01mure 3aKOHOMEPHOCTH bubnmoreka [JOK
IBOJTIOLIMU https://m.eds00.ru/863eb348
AnantuBHas paauaius.

24 HepaBHOoMepHOCT TEMIIOB
HBOJIIOLIMH

o5 Hayunsie runore3bt bubnuoreka [JOK
MIPOMCXOXKIICHUS JKU3HH Ha 3emiie https://m.edso0.ru/863eb46a

26 JloHayuHbIe peICTaBICHUS O bubnmnoreka [JOK
3apPOXKICHUH KUIHH https://m.edsoo.ru/863eb46a

27 OcHOBHBIE ATarbl bubmuotexa [JOK
HEOPTraHUYECKOM IBOJOIHH https://m.edsoo.ru/863eb5fa

28 I'unoTe3bl 3apoKIEHUS )KU3HU
Ucropus 3emnu u MeToas! €€
uzyuenus. JlaboparopHas pabota

29 «3yueHne u ONMCcaHue 0.5
HCKOMAEMBIX OCTAaTKOB APEBHUX
OpPTaHU3MOBY

30 HavanpHble sTansl opraHuueckoi bubmmoreka [JOK
IBOJIOLIUU https://m.edso0.ru/863ebb5e

31 DBOJIOIUS DYKAPUOT bubmorexa LIOK

https://m.eds00.ru/863ebd16
OCHOBHBIE 3TaIlbl YBOTIOIIUU
32 pPacTUTEIBLHOTO MUpA. 0.5

[Tpaktuyeckas padora «M3yueHue



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

0COOCHHOCTEH CTpOCHUS
pacTeHUM pa3HbIX OTAEIOBY

OCHOBHBIC 3TAIIBI 9BOJJIOINH

bu6nuoreka [IOK

33 YKMBOTHOT'O MHPa https://m.edsoo.ru/863ebale
DBOJIOIUS )KUBOTHBIX.

34 [IpakTuyeckas padora «M3yuenue 05 bubmmoreka [IOK
0COOEHHOCTEH CTPOCHHS ' https://m.edsoo.ru/863ea20e
MMO3BOHOYHBIX )KHUBOTHBIX)

35 PasButue xnu3Hm Ha 3eMIIe 1O bubnnoreka IIOK
apaM | IepHOaaM https://m.edso00.ru/863e9570

B sxoromeonns xpumcs Bu6morera LLOK

https://m.edsoo.ru/863e9cle
MIPOIILIOTO

37 CoBpeMeHHBIN IKOTOTHYECKU bubnuotexa [HOK
KPH3HC, €T0 OCOOCHHOCTH https://m.eds00.ru/863e99c6

38 CoBpeMeHHas cuctema bubnmnoreka [JOK
OPraHUYEeCKOro MPOILIOTO https://m.edso0.ru/863e9da4

39 OCHOBHBIE CHCTEMaTHYECKUE bubmuotexa [JOK
TPYIIIBI OPTraHU3MOB https://m.eds00.ru/863e9ed0

40 AHTpOIoJIOrus — HaykKa o bubmuoreka [JOK
YeJIOBEKE https://m.eds00.ru/863e9fde

a1 Pa3BuTHe npexacraBiaeHuit o bubnmnorexka HOK
MIPOUCXOXKICHUN YeIIOBEKa https://m.edso0.ru/863e9cle
Mecto yenoBeka B cUCTEME
OpPraHUYeCcKOro MUpa.

42 JlabopaTtopHas pabota «3ydeHue 05
0CcOOEHHOCTEH CTPOCHHUS CKelleTa '
9eJI0BEKa, CBI3aHHBIX C
MPSIMOXOKJICHHEM»

43 JIBM>KyIIMe CUIbl aHTPOIIOTEHE3a



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

CooTHolleHre OMOJOTHYECKUX U

44 COLIMATILHBIX (PAaKTOPOB B bubmorexa LIOK
https://m.edso0.ru/863ea5a6
AHTPOIIOTCHE3e

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a bubmaorexa LIOK

https://m.edso0.ru/863eatbe

46 [TaneoreHeTrka M MaJeoOreHOMHUKA bubsmorexa LIOK

https://m.edso0.ru/863ea8bc

47 DBOJIIOLIUS COBPEMEHHOTO bu6nuorexa [IOK
JenoBeKa https://m.edso0.ru/863ea48e
Yenoseueckue pachl.

48 [IpakTuueckas pabora «13ydyeHue 05 bubnmnoreka HOK
DKOJIOTMYECKHX aJaIrTaluit ' https://m.edsoo.ru/863eac2c
YEIIOBEKAY

49 MexIUCIUTITIMHAPHBIE METObI bubnnoreka IIOK
AHTPOTIOJIOTUH https://m.edsoo.ru/863ead44

50 3apoXxACHUE U pa3BUTHE
9KOJIOTUU
MeToIBI DKOJTOTHH.

Jlaboparopnas pabota «3yueHue bubnmnoreka [JOK

51 0.5 .

METOJIOB IKOJOTHYECKUX https://m.edso0.ru/863eaea2
HCCIIEIOBAHUID)

52 3HaYCHHUE SKOJIOTMYECKUX 3HAHUIT
JUTS 9eTTOBEKa

53 Dkonornyeckue pakTopsl
Abunornueckue gaxtopsl. CBer
KaK 3KOJIOTUYECKHI pakTop. Bubmmotexa LIOK

>4 Jlaboparopuas pabota . 0.5 https://m.edso0.ru/863eafec
«BrigBreHue npucnocodieHnit
OpPraHU3MOB K BIUSHUIO CBETA)

AOGuoTtnveckue hakTopsI. } Butmiorexa [[OK

55 Temneparypa Kak 3KOJIOrM4EeCKUN 0.5

(dakTop. JlaboparopHas pabora

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BpIsBIICHHE TTPUCTIOCOOICHHI
OpPraHU3MOB K BIIUSHUIO
TEMIIEPATYpPhI»

AbGuoTtnveckue HakTophbI.
BnaxHOCTB Kak 9KOJIOTHUECKUN
(dakTop. JlaboparopHas pabora

bu6nuoreka [IOK

56 «AHATOMHYECKHE OCOOCHHOCTH 0.5 https://m.edsoo.ru/863eb348
pacTeHuil U3 pa3HbIX MECT
oOUTaHUS
57 Cpenbl oOuTaHus OPraHu3MOB
58 buonorudeckue puTMbl bubmorexa LIOK
https://m.edso0.ru/863eb46a
bubnnoreka IIOK
59 JKuznennbie GopMbl OpraHU3MOB https://m.eds00.ru/863eb46a
bubmuotexa [JOK
60 bromieckue paxropst https://m.edsc]i).ru/863eb5fa
3HaueHne OMOTHYECKHIX
61 B3aUMOJECUCTBHUHN IS
CYIIECTBOBAHHS OPraHU3MOB B
cpene oouTaHus
62 DKOJIOTHYECKHE XapaKTePUCTUKU
TOMYJISITUH
OcHoBHBIE TIOKa3aTENN
63 MO YJISIIMH: YACTIEHHOCTD, bu6mmoteka [IOK
IUIOTHOCTb, BO3PACTHAS U MOJIOBast https://m.edsoo.ru/863ebb5e
CTPYKTypa
OcHOBHBIE TIOKA3aTeTN
64 MOMYJISIIIAK: POKIAEMOCTb, bubnmoreka [JOK
HPUPOCT, TEMIT POCTA, https://m.edso00.ru/863ebd16
CMEpPTHOCTh, MUTPAIIUU
65 DKoJIorhYecKas CTpyKTypa

MOomyJiauun



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

66 JvHamuKa nonyJsinuu u eé bu6nmoreka [IOK
perysus https://m.edso0.ru/863ebale

67 Kpussle pocta ynucieHHOCTH bubmmoreka [IOK
nonyisaiui. Kpusbie BBDKHBAHUS https://m.edsoo.ru/863ea20e
DKoJoruueckasi HAIIA BU/A.

68 Jlaboparopnas pabota 05 bubnmoreka [JOK
«[IpucrocobaeHus ceMsH ' https://m.eds00.ru/863e9570
pacTEHUH K pacCEIICHUIO)

69 Bun xak cucrema nomynsiuii Bubmaorexa LIOK

https://m.edso0.ru/863e9cle

70 3aKOHOMEPHOCTH MOBEJICHUS U bu6nuoreka [IOK
MUTPAL KUBOTHBIX https://m.eds00.ru/863e99c6

el Coo00111€cTBO OpPraHU3MOB — bu6nuoreka [IOK
OuoLeHo3 https://m.edso0.ru/863e9da4

72 DKocHucTeMa Kak OTKpbITast bubmuorexa [JOK
cucTema https://m.edso0.ru/863e9ed0

73 KpyroBopot BemecTs 1 NOTOK bubmuoreka [JOK
SHEPTUH B IKOCHCTEME https://m.edso0.ru/863e9fde

74 OcHOBHBIE TIOKA3aTENN bubmuotexa [JOK
9KOCUCTEMBI https://m.edso00.ru/863e9cle

75 DKOJOTHYECKHE MUPaMHIbI

76 H3menenus cooOIiecTB —

CYKIECCUU
;| e womma B 10K
Lo https://m.edso0.ru/863ea5a6
DKOCHCTEMBI MOPEN U OKEAHOB
| B, G 10K
N ’ ’ https://m.edso0.ru/863eabbe
CTenel, MyCThIHb
79 AHTpPOIIOT€HHBIE SKOCUCTEMBI bubmorexa [IOK

https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

Ypb6oskocucremsl. [IpakTudeckas

bu6nmoreka [IOK

80 pabota «/3ydeHne U onrcaHue 0.5 )
yPBOIKOCHOTEMBI https://m.edso0.ru/863ea48e
3aKOHOMEPHOCTH (OPMUPOBAHUS Buborexa LIOK

81 OCHOBHBIX B3aUMOAECHCTBUM hitps://m.eds00.ru/863eac2c
OPTraHU3MOB B 3KOCHCTEMAX — '
MexaHu3MEI BO30ECHCTBU
3arpsi3HEHUH pa3HBIX TUIIOB Ha Bubmorexa LIOK

82 CyOOpraHH3MeHHOM, https://m.edsoo.ru/863ead44
OpraHU3MEHHOM, MOMYJISIIMOHHOM
Y DKOCHCTEMHOM YPOBHSIX
buocdepa — obmierianerapHas

83
o0osouka 3emin

84 VYuenue B. . Bepnaackoro o bubnuotexa [HOK
ouochepe https://m.edsoo.ru/863eaea?
3aKOHOMEPHOCTH CYIIECTBOBAHUS

85
o6uochepsl

86 Kpyrosoports! BemiecTs u
OMOTeOXUMHYECKHUE ITUKITBI

87 30HaAIBHOCTH OMOCHEPHI. bubmuotexa [JOK
OcHOBHBIE OMOMBI CYIIIN https://m.edsoo.ru/863eafec

. bubmmorexa [JOK

88 YeroitunocTs GHoc(eps! https://m.edso0.ru/863eb10e

89 DKOJOTUYECKNE KPUZHUCHI U UX bubmmoreka [JOK
MIPUYHHBI https://m.edsoo.ru/863eb348
Bo3snelictBue yenoBeka Ha

90
ouochepy

91 AHTpPONIOT€HHOE BO3/IEHCTBHE HA bubnmoreka [JOK
PaCTUTENLHBINA U )KHBOTHBIA MU https://m.edsoo.ru/863eb46a

92 Oxpana mpupo bl bubmorexa LIOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OcCHOBHEBIE IMPHUHIUIIBL

bu6nmoreka [IOK

%3 YCTOMHIMBOTO pa3BHTHA 1 https://m.edso00.ru/863eb5fa
YeJIOBEYECTBA U IIPHUPO,IBI
Pammonansuoe
94 [IPUPOJIOTIOIB30BAHHUE U 1
COXpPaHEHHE OMOJIOTHYECKOT0
pa3zHooOpa3us 3eMian
O06o00611eHNE 10 TEME
95 «MHUKpPO3BOJTIONHS U €€ 1
PE3yIbTaThI»
% | Manposemommncé | bu6muorera LIOK
https://m.edso00.ru/863ebb5e
PE3yIbTaThI»
97 Sggglie;)ﬁz{r;;?:lepamnTne 1 bubmmorexa LIOK
https://m.eds00.ru/863ebd16
JKM3HHU Ha 3eMIie»
O06o061IeHue 1o TeMe
98 «[IpoucxoxaeHNE YeIOBEKa — 1
AHTPOIIOTEHE3)
o | oo movaw Gromor—| B LOK
https://m.edsoo.ru/863ebale
OpPTraHU3MOBY
100 O06o001meHue Mo Teme 1 bubmmorexa [JOK
«OpraHu3msel ¥ cpejia OOMTaHUS https://m.edsoo.ru/863ea20e
101 O06001enune Mo Teme «IKOJIOTHUs 1 bubnuotexa [JOK
BUJIOB ¥ TTOMYJISIHII» https://m.edso00.ru/863e9570
102 O606mmenue o Teme «buocdepa 1 bubnmoreka [JOK
— TI100aJIbHAS DKOCHCTEMAY https://m.edso0.ru/863e9cle
OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME
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https://m.edsoo.ru/863ea20e
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https://m.edsoo.ru/863e9c1e




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O NTPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* buonorus. buonornyeckue cucremsl u npoueccsl, 10 kmace/ Tepemor A.B., [letpocoa P.A., O0miecTBO ¢ OrpaHU4EeHHON OTBETCTBEHHOCTHIO
«1OL; MHEMO3U1HA»

* buonorus. buonornueckue cucremsl u npoueccsl, 11 kimace/ Tepemos A.B., [letpocoBa P.A., O01iecTBO ¢ OrpaHU4YeHHON OTBETCTBEHHOCTHIO
«1OL; MHEMO3U1HA»

1. http://www.ebio.ru/index-1.html

buonorus. D1eKTpOHHBIN y4eOHUK

2. http://biologylib.ru/catalog/

buosnorus. Ccbulky Ha calfThl IO OMOJIOTUU

3. http://biologylib.ru/catalog/

Buptyansnas o6pa3oBarenbHas 1abopaTtopus

4. http://www.virtulab.net

5. https://interneturok.ru/

HHuTtepHeT ypok

6. https://interneturok.ru/

7. http://bio.1september.ru/urok/

8. http://biology-online.ru/

9. http://www.cellbiol.ru/

10. http://www.bioword.narod.ru/

11. BioDat - caiiT o xuBoi#t pupoje U OMOpa3HO0Opa3uu

http://biodat.ru/

12. buonornyeckuii KaTajior

http://www.ancientbeasts.ru/

http://www.5zaklepok.ru/

13. DHuuknoneaus Guopsl U GpayHsl

HNudopmaninsg 06 0CHOBHBIX (hOpMax >KU3HH Ha IUIAHETE.

http://faunaflora.ru/39/

METOANYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA
1. ITaceunuk B. B., [Takynosa B. M., Jlattomun B. B. IIporpamMmel 11 061eo0pa3oBaTebHbIX yupexxaeHuid. buonorus. 5-9 k. — 7-e uza. —
Mocksa: «/poda», 2019

2. buonorus. bakrepuu, Tpudsl, pacterus. S5 ki.: yueo. st o6meobpazosat. yupexnenuii / B. B. [Taceunuk. — M.: [lpoda, 2019.



3. buonorus. MHOTr00Opa3ue MOKPHITOCEMEHHBIX PACTCHHMA. 6 KII.: yueb. ais obmieoopazosar. yupexaenuii / B.B. [Taceunnk. — M.: JIpoda,
2021.

4. buonorus. )KuotHbie. 7 KI1.: yue0. as obieoOpazosar. yupexaenuii / B.B. Jlatrommn, B.A. ankun. — M.: Ipoda, 2022.

5. buonorus. Yenosek. 8 ki1.: yueb. nist obmeoodpaszopat. yupexaenuii / JI.B. Konecos, P.J[. Mam, 1.H. benses. — M.: IIpoda, 2021

6. buosiorus. Beenenue B o0nryro 6uomnoruto. 9 ki.: yue6. s obmieodpaszosar. yupexaennii / A.A. Kamenckuii, E.A. KpukcyHos, B.B.
[Taceunuk, I'.I". [lIBeroB. M.: [poda, 2021

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://center.fio.ru/method

http://www.nsu.ru/education/i4biol/index.html

http://www.altai.fio.ru/projects/group4/potok13/site/index.html

http://www.college.ru/biology/.

http://nrc.edu.ru/est/.

http://bio.1september.ru/. DnexkTporHas Bepcus ra3eTbl «BHONIOTHAY U calT AJst yuutens «S1 uay Ha ypok Ouonoruu». Bee matepualnsl, Ha

OCHOBE KOTOPBIX CO3/IaH CailT, ObuIH OyOsMKoBaHkl B razete "buonorus". Ha caiite npencraBieHbl MaTEpHAIIbI K YpOKaM I10 pa3jenam:

boranuka; 3oonorus; buonorus .Yenosek; O6mas 6uonorus; Ikonorus; [loarotoBka Kk 3Kx3aMeHaM.

7. http://www.ecosystema.ru/. Dxonorudeckuii eHTp «IKOoCUCTEMay. DKOIOTHIECKOe 00pa3oBaHKe JAeTel U u3yueHue npupos Poccun. Cait
MOCBAIIEH MPpobeMaM MoJeBON OHOJIOTHH, SKOJIOTUH, Feorpapuu U 3KOJI0rHYECKOro 00pa3oBaHus IKOJBHUKOB B Ipupoje. OH agpecoBaH
YUUTEISIM 00111€00pa30BaTENbHOM IIKOJIbL, TIE1aroraM JI0IOJHUTEIBHOTO 00pa30BaHUsl, THOOUTESAM IPUPOIBL, @ TAKKE CTYIEHTaM U
HIKOJIbHUKAM, U3y4aroIlliM €CTECTBEHHbIC HAyKH WIIM YBJICKAIOIIUMCS CAMOCTOSITENIbHBIM HCCIIEIOBAHUEM PACTEHUH, dKUBOTHBIX U JUKOH
npupoasl. Cpenu pasnenos caiita: [loneBoii neHTp; YueOHble nmporpammbl; Mex1yHapoiHble TporpaMMbl; MeToauueckie MaTepHraiisl;
ITpupona Poccun; Ipupona mupa; Pedepatsr.
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http://www.nsu.ru/education/i4biol/index.html
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