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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yueGHOMY mpeamery "buonorus" (manee - OMOOTUs) Ha YpPOBHE CPEIHEro OOIIEro
obOpasoBanHus pazpaborana Ha ocHOoBe DenepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O06 ob6pa3zoBaHuu B
Poccuiickoit @enepanuny, ®PI'OC COO, Konuenuuu npenogaBanus yueOHoro npeamera «buosorus» u
OCHOBHBIX NOJIO’KEHUH (enepanbHOi paboueil mporpaMmbl BOCITUTAHHUS.

Yuebnslit npeamet «buonorus» yriayonéanoro ypoBus uzydenus (10-11 kmaccer) sBsieTcss OTHUM U3
KOMITOHEHTOB TpeaMeTHo obnactu «EctecTtBeHHOHayuHbIe mpenMeTb». CornacHo mosoxeHusM OI'OC
COO mnpodunbHble y4eOHBIE MPEIMETHI, HM3ydaeMble Ha YrIyOJIEHHOM YpOBHE, SBISIFOTCS CIIOCOOOM
muddepeHnmanm  00ydeHUsT Ha YpOBHE CpenHero ooOmero oOpa3oBaHHMs W TMPU3BaHBI 00ECIICUUTH
PEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIMM, CPEJHHM OOIINM, CPETHUM NMPO(EeCCHOHAIBHBIM U BBICUINM
oOpa3oBanueM. B To ke BpeMsi KaXIbli U3 3TUX Y4E€OHBIX IMPEIMETOB JIOJDKEH OBITh OPUEHTHPOBAH HA
IPUOPUTETHOE pELIEHHE O00pa30BaTENIbHBIX, BOCHUTATENIBHBIX W pPa3BUBAIOLIMX 337ad, CBSA3AHHBIX C
npodopueHTanueil 00y4aIIUXCcs U CTUMYIMPOBAaHHMEM HHTEpeca K KOHKPETHOM o0JacTh Hay4YHOIO
3HAHUS, CBA3AHHOTO C OMOJIOTHEH, MEIUIIUHOM, SKOJIOTUEH, ICUXOJIOTHEH, CIIOPTOM UIIM BOEHHBIM JIETIOM.

[Iporpamma o yuebHomy npeamery "buonorua" gaér mpeacTaBieHUE O LETU U 33Ja4ax W3YYCHHUS
yaeOHoro mpeamera «buonorusi» Ha yriyOn€éHHOM ypOBHE, OmpenessieT o0s3aTebHOE (MHBAPUAHTHOE)
MPEeIMETHOE COJEp>KaHUE, €ro CTPYKTYpUPOBaHUE IO paslielaM M TeMaM, paclpelesieHHe Mo Kiaccam,
PEKOMEHAYET MOCIEI0BAaTEIbHOCTh HM3y4eHUs Y4yeOHOro Marepuajga ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTeH oOydarommuxcs. B
nporpaMMe 1Mo OHMOJOTHMH pealu30BaH IMPUHIUI NPEEMCTBEHHOCTH C HM3YYEHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOTO 001ero oOpa3oBaHus, Onaromaps 4eMy IpOCMaTpUBAETCsS HANPaBIEHHOCTh Ha MOCIEAYIOIIee
pa3BuTHE OHOJOTMYECKMX 3HAHHWH, OPHEHTUPOBAHHBIX HA (OPMHPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJICHUS, IPEACTaBICHUI O 30pOBOM 00pa3e *KH3HU, Ha BOCIIUTAHHE
OEpEeKHOT0 OTHONICHUSI K OKPY>KaIOIIeH MpUpoaHOM cpene. B mporpamme mo OMONIOTHM TakyKe MOKa3aHbI
BO3MOXKHOCTH y4eOHoro mpenmeta «buonorus» B peanuzanuu tpedoanuiit ®I'OC COO k miuaHUpyeMbIM
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM pe3yibTaTaM 00y4deHus U B (OPMHPOBAHUM OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHOM NEATEIbHOCTH OOYUaIOIIUXCS 110 OCBOGHUIO COJEPKAHUS OMOJIOTHYECKOTO
00pa3zoBaHus HA YPOBHE CPETHEr0 00IIero o0pa3oBaHusl.

VYuebHblit npeamer «buonorus» Ha ypoBHE cpelHero oOmero oOpa3oBaHUS —3aBeplIaeT
Ouonoryueckoe oOpa3oBaHME B IIKOJIE M OPUEHTUPOBAaH Ha pACHIMPEHUE M YriayOJeHue 3HaHWH
o0yJaroImuxcst O KUBOM NpUPOAE, OCHOBAaX MOJEKYISIPHOW M KJIETOYHOW OMOJIOTHM, SMOPHOJIOTHH H
OMOJIOTUH Pa3BUTHSL, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUE€HHUS U HKOJIOTHH.

Wzydenue yaebHOro npeamera «bruonorusy Ha yriiyOJIeHHOM YpOBHE OPUEHTHPOBAHO HA MOATOTOBKY
00yJaronuxcsi K IMOCIEAYIOMEMY MOJIYYCHUIO OHMOJIOTHYECKOTO OOpa3oBaHMsI B By3aX W OpraHU3AIMIX
cpeaHero mpodeccuoHanbHOrO  oOpa3oBaHusi. (OCHOBY €ro COAEp)KaHUS  COCTaBIsAET CHCTEMa
OMOJOTMYECKUX  3HAHUM, IMOJYYEHHbIX TpU  U3YYEHUH  OOYyYAIOUIMMHCS  COOTBETCTBYIOIIMX
CHUCTEMaTHYEeCKUX pa3/ielioB OMOJOIMHM Ha YpOBHE OCHOBHOrO obuiero obpaszoBanus, B 10-11 kmaccax atu
3HaHMS TOJYy4yaroT pa3BuUTHe. Tak, paclIUpeHbl U YriIyOJIeHbl OMOJOTMYecKHe 3HAHUS O pPACTEHUSsX,
JKUBOTHBIX, TpruOax, OakTepusX, OpraHu3Me 4eloBeKa, OOIMUX 3aKOHOMEPHOCTSX >KU3HU, JOMOTHUTEIHHO
BKJIIOUEHBl OHOJIOTMUECKHE CBEJEHUS MPHUKIAJHOTO U MOHCKOBOIO XapakTepa, KOTOpPbIE MOXHO
UCIIONIb30BaTh KaK OPUEHTHPHI I TOCIEeAYIoIero BbeiOopa mpodeccun. Bo3mokHa Takke WHTETpalus
OMOJOTMYECKUX 3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJYYEHHBIMU OOYYAIOUIMMUCS MPH U3y4YEHUU
bu3UKH, XUMUH, Teorpaduu U MaTEMATHKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY mpenMery "buomnorusa" oTpakaeT CHUCTEMHO-YPOBHEBBIH H
9BOJIIOIMOHHBIN MOAX0/bI K M3yueHHto 6nosnorun. CornacHo UM, U3ydaloTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIe ISl JKUBBIX CHCTEM pA3HOTO YpPOBHS OpraHHM3allid, HBOJIOLMH OpPraHMYEeCKOro Mupa Ha
3emiie, COXpaHEHHs OMOJIOTHYECKOro pa3HooOpas3usi rutaHeTsl. Tak, B 10 kilacce M3ydalOTCs OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOpPUOJIOTUHM U OWOJIOTMM Pa3BUTHUS, T€HETUKH M CEJIEKIIHH,
OMOTEXHOJIOTMM M CHUHTETHYECKOW OMOJIOTUH, aKTyaJH3UPYIOTCS 3HaHHS OOydaromuxcs 1o OOTaHUKe,
300JI0TUH, aHAaTOMUH, ¢u3znonoruu yenoseka. B 11 kimacce m3ydaroTcs 3BOJIOMUMOHHOE yYEHHE, OCHOBBI
9KOJIOTHH U y4eHHE 0 buocdepe.

Yuebnsbiii npeamer «buosorus» mpuzBaH 00€CIEUYNUTh OCBOCHUE OOYYAOIIMMUCS OMOJIOTHUYECKHX
TEOPUM U 3aKOHOB, WJEH, IPUHLUIIOB U IPABUII, JIEXKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpa, 3HAHUM O CTPOEHUH, MHOTOOOpa3vu U OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISALNH,
OMOIIeH03a, SKOCHUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHIKEHHUSIX, COBPEMEHHBIX HCCIICJJOBAaHUSX B



OMoyIoTHY, MPUKIAIAHBIX AacleKTaX OMOJIOTMYEeCKUX 3HaHuHU. Jlns pa3BUTHA M TOJJAEp)KaHUS HHTepeca
oOyyaromuxcsi K OMOJIOTUH HapSAy CO 3HAYUTENbHBIM 00BEMOM TEOPETUYECKOT0 MaTepuaa B COEpKaHUU
POTPaMMBI 110 OUOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBICHHS M PAa3BUTHS TOM MM MHON
oOnactTu OWOJIOTHH, BKIJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX YYEHBIX B pEIICHHE BaKHEUIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MPOOIIEM.

Llenp wu3ydyenuss yweObHoro mpenmera «buonorus» Ha yryONEHHOM YpPOBHE - OBJaJICeHUE
00y4aromMUMUCs 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHON OPraHU3alluH KHUBBIX CHCTEM PAa3HOTO PaHTa U
npuoOpeTeHue YMEHHUI MCIOJIb30BaTh 3TU 3HAaHUS B (POPMHUPOBAHUU HMHTEpeca K ONpeaenEHHOW olnactu
npodeCCHOHATIPHON NIeATENbHOCTH, CBA3AHHOW C OWOJIOTHEH, WM K BBIOOPY y4yeOHOro 3aBeneHHs I
MPOJOHKEHUS OMOJIOTHYECKOr0 00pa30BaHUsl.

HocTtmwxkenne 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha yriryOnEéHHOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeIyIOMuX 3a1au:

OCBOCHHE 00YUYAIOMIMMUCS CHCTEMBI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTHYECKUX TEOPUSIX,
KOHIEMNIMAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IPaBUJIAX, COCTaBISIOUIUX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYI0 KapTHHY MHpA; O CTPOSHUU, MHOTO00Opa3sMM M OCOOEHHOCTSX OMOJOTHYECKHX
cucteM (KJIETKa, OpraHu3M, MOMYJSIHs, BHJI, OuOoreoneHos, Ouocdepa); 0 BBIIAIOUIUXCS OTKPBITUSAX U
COBPEMEHHBIX UCCIIEJIOBAHUIX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaloIIMXCsS C METOJaMU TIIO3HAHUSA JKUBOW MPHUPOJABI: HCCIEN0BATENbCKUMHU
METO/JaMH OHOJIOTHYECKUX HAayK (MOJICKYJISAPHOW M KJIETOYHOM OMOJIOTHH, SMOPHOJOTMM U OHOJOTUH
pa3BUTHS, TCHETUKU U CEJCKIUN, ONOTEXHOJIOTUU U CUHTETUYECKOM OMOJIOTHH, TAJIEOHTOJIOTHUH, IKOJIOTHH);
METO/aMH CaMOCTOSTEIILHOTO TPOBEACHHUS OMOJIOTMYECKHX HCCIICAOBAHUHI B JIAOOPATOPUU M B TPUPOIC
(HabnroieHne, U3MEpPeHue, IKCIEPUMEHT, MOJICTTUPOBAHHE);

OBJIA/ICHUE 00YYAIONMUMHCS YMEHUSMHU: CaMOCTOSITEJIbHO HAXO/UTh,
aQHAJIM3UPOBATh U  HCIOJIB30BaTh OHOJOTHYECKYI0 HWHGOpPMAIMIO; TOJIB30BaThCA  OMOJIOTUYECKOM
TEPMHHOJIOTHEN W CUMBOJIMKOM; YyCTaHABIMBATh CBSI3b MEXJy pa3BUTUEM OHOJOTUM M COLMAIBHO-
SKOHOMHMYECKMMU U SKOJOTHYECKHMMH TMpoOJIeMaMH 4eJIOBEUeCTBa; OIEHUBATh MOCIEACTBHS CBOEH
JIESITEIbHOCTH 10 OTHOLIEHUIO K OKpYXarollell mpUpoaHOM cpene, COOCTBEHHOMY 3/10pOBbIO U 3/10pPOBBIO
OKPY’KaIOIIMX JIt0JIei; 000CHOBBIBATh M COOJIOAATh Mephl NPOPHIAKTUKY MH(PEKIMOHHBIX 3a00J1eBaHuUM,
npaBujia TOBEIECHUS B TPHUPOJE U obecreueHus Oe30MacHOCTH COOCTBEHHOW >KU3HEACATEIHHOCTU B
Ype3BbIUANHBIX CHUTYallUsX NPUPOAHOIO M TEXHOTEHHOI'O XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE
Hay4yHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pasBUTHE Y 00YUaIOIIMXCsl MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA
C BBIJAIONIMMUCS OTKPHITUSMH W COBPEMEHHBIMH HCCJICIOBAHUSAMU B OWOJIOTHH, PENIAEMBIMH €O
npobjaemMaMu, METOI0JIOTHEeH OHOI0rHYecKOro UCCIJIEJOBAHMSI, IIPOBE/IEHUS SKCIIEPUMEHTAIBHBIX
UCCJIEIOBaHUM, pelieHus: OMOJIOrMUeCcKUX 3a7a4, MOJAECIUPOBaHUs OMOJIOTHYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y 00YUaIOIUXCsl LIEHHOCTHOT'O OTHOUIEHHUS K )KMBOM MPHUPOJIE B 11€JIOM U K OTAEIbHBIM €€
o0BeKTaM U SBJIEHUSIM; (POPMHUPOBAHHME DKOJOTUYECKOM, N€HEeTHYECKONM IpaMOTHOCTH, OOLIEH KYJIbTYphl
HOBEJICHUS B IPUPOJIE; MHTETPALIMN €CTECTBEHHO-HAYYHbIX 3HAHUI;

npuoOpereHue 00y4aroIIMMHUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM  MPUPOJOINOIb30BAHUU
(coOmrosenue TpaBUJI TMOBEIEHHUS B TNPHUPOJE, OXPaHbl BUIOB, JKOCHCTEM, OHOCHEphl), COXpaHEHUH
COOCTBEHHOTO 3/I0POBbS U 3/I0POBbS OKPYXKAIOUIUX JIt0JIeH (coOumoieHns Mep npoduiIakTUKY 3a00JIeBaHUM,
oOecrieyeHre OE30MACHOCTH  JKU3HEAEATENIbHOCTH B YPE3BBIYAMHBIX CUTYyallMsIX MPUPOAHOTO H
TEXHOTEHHOT'0 XapaKTepa) Ha OCHOBE HCIOJIb30BAaHUs OWOJIOTHYECKUX 3HAHWK M YMEHHI B MOBCEIHEBHOM
KHU3HH,

CO3/IaHME€ YCIIOBHUH JJIi OCO3HAHHOTO BhIOOpa 00yYarOIIMMHUCA WHIMBUAYaJIbHON 0O0pa3oBaTeIbHOM
TPaeKTOPUH, CIOCOOCTBYIOLIEH MocenyromeMy IpopecCuoHaIbHOMY CaMOOIIPEIeIEHUI0, B COOTBETCTBUU
C UHIMBHIyaJIbHBIMU UHTEPECAMU U TOTPEOHOCTSIMHU pPErroHa.

OO011ee yKcIo 4acoB, OTBE/ICHHBIX HA H3yYeHHE OMOJIOTUH Ha YIITyOJI€HHOM YPOBHE CPEHETo O0IIEero
obpazoBanmusi, coctaBisier 204 gaca: B 10 kmacce - 102 gaca (3 waca B Hexeno), B 11 kimacce - 102 gaca (3
yaca B HEJICINIO).

OT60p opraHu3anoOHHBIX (POPM, METOJOB U CPEACTB 00YUEHUST OMOJIOTHU OCYIIECTBIISIETCS C yUETOM
cneuu(UKU €ro CcoJep>KaHWsi M HAINpaBICHHOCTH Ha MPOAOJDKEHHE OMOJOTHYECKOro o0pa3oBaHHS B
OpraHMu3aIMsaX CpelHero NpodecCUoHaILHOTO U BBICIIEro 00pa3oBaHUsl.

OO0s3aTenbHBIM YCIIOBHEM MTPU 00y4eHHH OMOJIOTUU HA YIIIyOJEHHOM YPOBHE SIBIISICTCS IIPOBEICHUE
7a00paTOPHBIX M MpakTHYecKUX padboT. Takke ydacTue OOyYaromMXCS B BBIIOJHEHUHM HPOEKTHBIX H
y4eOHO-HUCCIIEI0BATEIbCKUX pabOT, TeMaTHKa KOTOPBIX OIMpPEIENSeTCs YUYUTEIeM Ha OCHOBE MMEIOLIUXCS



MaTCPpUAIIbHO-TCXHUYCCKUX PECYPCOB U MCCTHBIX NPUPOAHBIX yCJIOBHfI.

COJAEP/KAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpOrpaMMbl, BBIACICHHOE KYpPCUBOM, HE BXOAUT B NPOBEPKY TIOCYIAPCTBEHHOU
utorosou arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemenHas Ouonorust - KOMIUIEKCHass Hayka. KpaTkas wucrtopus pa3BuUTHS OHOJIOTHH.
buonornueckve Hayku W u3ydaemble UMHU TpoOsieMbl. DyHIaMeHTalbHbIE, MPUKIATHbIE U IMOHCKOBBIC
Hay4HbIE UCCIICOBAaHUS B OMOJIOTHH.

3naueHue OuWoJOrMM B (OPMHPOBAHMH COBPEMEHHOW €CTeCTBEHHO-HAYYHON KapTHUHBI MHpa.
[Ipodeccun, cszanHble ¢ Ouonorueil. 3HaueHHE OMOJOTMM B TNPAKTHYECKOW AEATEIBHOCTH YeNOBEKa:
MEJULMHE, CEIbCKOM XO035I1ICTBE, IPOMBIIIUIEHHOCTH, OXPaHE IPHUPO/IBIL.

JleMoHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Jlapsun, VY. I'apseii, I'. Menpaens,
B. U. Bepnaackwuii, U. I1. [1aBnos, . . Meunnkos, H. U. Baswios, H. B. Tumodees-PecoBckuii, JIx.
Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuubt 1 cxembl: «CBsI3b OMOIOTUH C APYTUMH HAayKaMny, «CrcreMa OMOJOTHUECKUX HAYK.

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMbl Kak IpeaMeT uydeHus: ononoruu. CBoHCTBA )KUBBIX CUCTEM: €/IMHCTBO
XUMHUYECKOT'O COCTaBa, AUCKPETHOCTh U 1IEJIOCTHOCTb,

CIIO)KHOCTb UM YIOPAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAaMOOpPIaHM3AILMs, CaMOBOCIIPOU3BEICHUE,
pa3ipaxXuMOCTh, U3MEHYUBOCTb, POCT U pa3BUTHE.

YPpOBHM OpraHu3aluy >KUBBIX CUCTEM: MOJIEKYJSPHBIMA, KJIETOYHBIM, TKAHEBbIA, OpPraHW3MEHHBIMH,
MOMYJISIIMOHHO-BHUIOBO, 9KOCHCTEMHBIN (6roreoneHOTHYECKUIN), OorocdepHbIH. [Tpomeccsl,
IPOUCXOAIINE B KUBBIX cucTeMax. OCHOBHbIE NpHU3HAKU KUBOTO. JKu3Hb Kak (opMa CyliecTBOBaHUS
Mmatepun. Hayku, n3ydaromue XUBbIe CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3alliy.

W3ydeHue xuBbIX cucteM. MeTojibl Ouonoruueckoi Hayku. Habmonenue, namMepenue, SKCepuMeHT,
cucremarusanvs, MertaaHanu3. lloHaTtme o 3aBucuMoll W He3aBUCHUMOW niepeMeHHOW. IlmanmpoBanune
skcriepuMmenTa. [loctaHoBka u mpoBepka rumnote3. HyneBas runore3a. Ilonstue BbIOOpKH U €€
JO0CTOBEPHOCTh. Pazbpoc B Omonornueckux AaHHBIX. OLEHKa JOCTOBEPHOCTH MOJTYYEHHBIX pE3yJbTaToB.
[IpuunHbI MCKa)KEeHUS Pe3yabTaTOB IKCIIeprUMeHTa. [loHATHE cTaTUCTHYECKOrO TECTa.

JleMoHCTpan U

Tabmuupl u cxembl: «OCHOBHBIE TTPU3HAKH XKU3HWY, «buonornyeckue cuctemsl», «CBOMCTBA KUBOU
MaTepUN», «Y pOBHU OpraHU3aLUH )KUBOU IPUPOIBD», «CTPOCHHUE KUBOTHON KIETKN», « TKaHU )KUBOTHBIX»,
«CucTeMbl OpraHoB YeJIOBEYECKOro opranuzMay, «buoreonenos», «buochepa», «MeTonbl U3yuyeHUs KUBOI
IPUPOIBI».

OGopynoBaHwue: nabopaTopHoe 000pyI0BaHUE TSI IPOBEICHUS
HaOJr01eHu, N3MepeHuil, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHNe pa3IUUYHBIX METOJIOB IPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buosnorus KjieTrku

Krnerka - cTpykTypHO-(OYyHKIIMOHAIBEHAS €IWHUIA XKUBOTO. VMcTOopus OTKphITHS KieTku. Paboter P.
I'yka, A. JleBenryka. Knerounaa teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHbIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTtoapl MOJIEKYJIIPHOM M KIJIETOYHOM OHMOJOrMU: MHKPOCKOIUS, Xpomarorpadus, siaexTpodopes,
METOJI MEYEHBIX aTOMOB, nuddepeHnanbHoe HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue
Qukrcuposannvix Kiemok. DIEKTPOHHAas MHKpockonusi. Koughokanvuas mukpockonus. Bumanvnoe
(npudsicusHenHoe) usyueHue Kiemox.

JleMoHCTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIA MHKpPOCKOIM», «VcTopusi pa3BUTHS
METO/10B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM  MHKPOCKON, MHUKPOIPENaparbl  pPAaCTUTENIBHBIX, JKUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydueHne MeTo10B KIETOYHOU Ononoruu (xpomarorpadusi, sanekrpodopes,



muddepenimanbHoe neHTpudyruposanue, [ILIP)».

Tema 4. XuMu4eckasi OpraHu3anms KJIeTKU

XHUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpO- U YJIbTPAMHUKPOdJIEeMEHThl. Boma M €€ poib Kak
pPacTBOPUTEIIS, peareHTa, yUacTUe B CTPYKTYPUPOBAHUU KIIETKH, TeIIOperyisiui. MuHepaabHble BellecTBa
KJIETKH, UX OMOJIOTHYeCcKast posib. Pojib KATHOHOB 1 aHUOHOB B KJIETKE.

Opranuyeckue BellecTBa KJIETKU. buonoruueckue mnonumepbl. benku. AMHUHOKHCIOTHBIA COCTaB
O0enkoB. CTpyKTyphl OenkoBoi Moisiekynbl. [lepBuuHast cTpykrypa Oenka, menTHaHAas CBs3b. BTopuyHas,
TpeTU4yHasi, 4YeTBepTUYHAss CTPYKTyphl. Jlenatypamus. CsoiictBa OenkoB. Knaccudukanus Oenkos.
Buonornueckue ¢pynkunum 6enxoB. [Ipuonsi.

VYrneBoabl. MoHOCaxapuibl, 1Mcaxapuibl, OJIMrocaxapuibl U nonucaxapuasl. OOMmuUiA mIaH CTpOeHus
U (PU3UKO-XMMHUYECKHE CBOWCTBA YIIeBOJ0B. bruonornueckue GpyHKINHN yriIeBOIOB.

Jlumuaer.  TuapodunbHO-THApOdOOHBIE cBoMcTBa. Kraccudukarus naunuaoB. Tpuriavmepussl,
docdomunuabl, BoCkH, crepouasl. bruonorndeckrne GyHKIuU munuaoB. OOIme CBOWCTBA OHOIOTHYECKHX
MeMOpaH - TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunosbsie xucnorel. JJHK u PHK. Crpoenne nyknenmHoBbix kucior. Hykneoruast. [lpunnmn
komiuiementapHoctu. I[Ipasuno Yapradhda. Crpykrypa JHK - nBoitnas cnupans. MecToHaxoXaeHUE H
ounonornueckue Gynkuun JJHK. Buast PHK. @yaknun PHK B knetke.

Crtpoenue monekynsl AT®. Makposprudeckue cBsizu B Mosekyiae AT®. buonornueckue QpyHkuuu
AT®. BoccTaHOBICHHBIC MMEPECHOCYNKHU, UX (DYHKIUU B KIETKe. /[pyeue uykieozuompugochamor (HTD).
CexsenupoBanue JJHK. Memoowsr cenomuku, mpanckpunmomuxu, npomeomuxu.

CrpyktypHast Ouojorus: OHOXMMHUYECKHE U OWOQH3MUECKHME HCCIEOBaHUS COCTaBa U
MPOCTPAHCTBEHHOUN CTPYKTYpbl OMOMONEKYyN. Mooerupoganue cmpykmypovl U YHKYull OUOMONEKYT U UX
Komniekcos. Komnvromephwiti Ouzaiin u op2aHudecKuil cunmes OUOMONIEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpannmn

[Toprpetsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxinun, ©. Canrep, C. [Ipy3unep.

Jnarpammst: «Pacnipenenenue XUMUYECKUX SJIEMEHTOB B HEXXKMBOU
npupose», «Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoguueckas Tabnuua XUMHYECKHUX 3JEMEHTOB», «CTpoeHHE MOJEKYJIbI
BOJbI», «BemecTBa B cocTtaBe opraHu3moB», «CTpoeHHE MOJIEKYJbl Oenka», «CTpyKTypbl OeTKoBOMH
MOJIEKYJIbI», «CTpOEHHE MOJIEKYJ YIIEBOA0BY», «CTpOEHHE MOJEKYJ TUIUA0BY», «HyKIE€MHOBBIE KHCIOTBI»,
«Ctpoenue Monexkyiasl ATO».

Ob6opynoBaHue: XMMHUYECKas Iocyia 1 000py10BaHHE.

JlabopaTropnas padora «O0HapyxkeHHE O0EJTKOB C MTOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».

JlabopaTopnas padora «/ccienoBaHne HyKJIENHOBBIX KUCIIOT, BBIICIEHHBIX U3 KIETOK PA3JIMYHBIX
OpraHU3MOB.

Tema S. Ctpoenue u QyHKIUH KICTKH

Tunsl KJIETOK: dyKapuoTHYECKast U npokapuotnyeckass. CTpyKTYypHO(PYHKIIMOHAIbHbIE 00pa30BaHUs
KIIETKH.

Ctpoenue mnpokapuoTuueckod kietku. Kierounas crtenka Oakrepuii u apxeil. OcoOeHHOCTH
CTpOEHHUsI TeTepOoTpOo(HOM M aBTOTPOGHON NPOKAPUOTHUECKUX KIETOK. MecTo M pojib NPOKApHOT B
OuoLeHo03ax.

Crpoenre ¥  (YHKIMOHMPOBAHUE JYKApHOTHUECKOM KkieTku. [lmazmaruyeckas wmemOpaHa
(mna3manemma). CTpykTypa Iuta3MaTHueckod MeMOpaHbl. TpaHCIOPT BEIIECTB 4epe3 IUIa3MaTHUYeCKyHO
MeMOpaHy: mnaccuBHbBIA (auddy3us, obneruénnas nud¢ys3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIN
akTUBHBIN TpaHcnopT). [lonynponunaemocts MemMOpanbl. Pabora HaTpuiikaianeBoro Hacoca. DHJIOIHUTO3:
OUHOIMTO3, (aronuro3. Ok3ouuTo3. Knerounas crenka. CTpykTypa M (DYHKIMHM KJIETOYHOWH CTEHKH
pacTeHuii, rpuooB.

[Mutonnmazma.  Ilutozonmb.  Lutockener.  JBwkenue  nuroruiasmbl.  OpraHouabl  KJIETKH.
OnHomMeMOpaHHBIE OPTAaHOU Bl KIETKH: sHAomIazMarndeckas cetb (JI1C), anmapar ['onbmku, TU30COMBI,
UX cTpoeHHe U (QyHKIUH. B3auMOCBsA3b 0HOMEMOpPAaHHBIX OPraHoUOB KiIeTKU. CTpoeHHe rpaHyIIsIpHOTO
pertukynyma. Mexanusm nanpasnenus denxoe ¢ IIIC. Cunte3 pacTBOpUMBIX O0enkoB. CHHTE3 KJIETOYHBIX
meMmOpaH. ['maakuil (arpanynasipHbIN) SHAOIUIa3MaTHUYECKUN peTukyinyM. CekperopHas (QyHKIMS amnmapara
lomemxu. Moougpuxayus 6enxos 6 annapame Ionvoocu. Copmuposxka Oenxos 6 annapame I onvooicu.
TpaHcnopr BeiecTs B KiieTke. Bakyonn pacturensHbIx kineTok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUBI KJIETKH: MUTOXOHJIPHH, TIIACTU/IBL.

Ipoucxooicoenue mumoxonopuii u niacmuo. Cumouozenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenne



U (QYHKIUM MUTOXOHApUH ¥  miactua. llepBuuHble, BTOPUYHBIE M  CJOXHBIC  IUIACTHIBI
(OTOCHHTE3UPYIOIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTBI, JIEHKOIIACTHI BHICIIUX PACTEHU.

HememOpannbie opranounsl kiaeTkd CTpoeHune u (QyHKIHMM HEMEMOpAaHHBIX OPTaHOWIOB KIIETKH.
Pu6ocomsl. IIpomescymounvie Gunamenmol.
MuxkpodunaMeHTsl. Axkmunogvle Mukpoguiamenmyl. MBILICUHbIE KICTKU. AKMUHOBblIE KOMNOHEHmMbl
Hemblueynvix kiemox. MukpotpyOouku. Kierounslii neHtp. CTpoeHue 1 JBUKEHUE )KI'YTUKOB U PECHUYEK.
MuxkpotpyOouku nuromnasmbl. LleHTpuons. bBerku, accoyuupoeamnnvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIiasMma, SIPBIIKH, UX CTpoeHHe W (GyHKIMH. SnepHblii
OenkoBbIil MaTpuKC. IIpocTpaHCcTBEHHOE PACHONOKEHHE XPOMOCOM B MHTEP(A3HOM sape. DyxpomamuH u
eemepoxpomamun. bBelKH XpoMaTWHA - THCTOHBI. /J[uHamuka s0epHou 000104Ku 6 mumose. SoepHulil
mpancnopm.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKAa KIETOK 3YKapHOT (pacTUTENbHOM,
YKHUBOTHOM, TPUOHOM).

JleMoHCTpaL U

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuublt u cxembl: «CTpoeHHE DJYKApUOTHYECKOH KIETKH», «CTpoeHHe J>KUBOTHOM KIIETKWY,
«CTpoeHHe pacTUTENbHON KIETKW», «CTpOE€HHUE MUTOXOHAPUMN», «Sapo», «CTpoeHHe NpOKapHuOTUYECKOU
KIIETKI».

OO6opynoBaHMe: CBETOBOM MMKPOCKOII, MHUKPOIIPENapaThl pPAaCTUTEIbHBIX, >KUBOTHBIX KIIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KIETOK.

JlaGopaTopHas pa6ora «/I3yueHue CTpOCHUs KIETOK PAa3IUUYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHBI».

JlaGopaTopHas pa6ora «VccinenoBaHue 11a3Moiin3a U 1eIU1a3MoJIn3a B PACTUTENIbHBIX KIETKAX».

IIpakTnyeckas padora «3yueHue IBUKEHUS UTOIJIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIHHU B KJIeTKe

AcCUMUIISIIIUS ¥ TUCCUMUIISILIMSL - JIB€ CTOPOHBI MeTabou3Ma. Turnbsl oOMeHa BelecTB: aBTOTPO(HBII
U reTepoTpodHbIi. YdacTue KUCIOpoJia B OOMEHHBIX Ipoleccax. JHepreTnyeckoe oOecreueHre KIeTKU:
npespaiienne AT® B oOMeHHbIX Tmpoueccax. DepMEHTATUBHBIM XapakTep pPEaKkIHUil KIETOYHOro
merabonu3ma. depMeHTH, MX CTpOeHHMEe, CBOilcTBa M MexaHu3M JeiictBusa. Kodepmentsl. Ominuus
(epMEHTOB OT HEOPraHWYECKUX KaTaln3aTopoB. beiku- akTUBAaTOpH U OENKU-UHTHOUTOPBI. 3aBUCUMOCTD
CKOpPOCTH ()epMEHTATUBHBIX PEAKIMI OT PA3IMUYHBIX (PaKTOPOB.

IlepBHUYHBI CHUHTE3 OpPraHUYECKHX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U OKCUSEHHbIU
gpomocunmes y 6axmepuii. Ceemocobuparowjue nuemenmsl U NUSMeHmvl peakyuoHno2o yexmpa. Poib
XJIOpOIIacToOB B mporiecce ¢otocunte3a. CeroBas u TeMHoBass (a3pl. Pomoovixanue, C3, C4 u CAM-
munsl  omocunmesa. IIpogyKTUBHOCTh (oOTOCHMHTE3a. BiusHue pa3nuyHbX (PAKTOPOB Ha CKOPOCTb
¢dorocunTe3a. 3HaueHue (POTOCUHTESA.

XeMOCHHTE3. Paznoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpU(UIUpyomue OaKTepuu, xKene300akTepuu, cepodakTepuu, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHaspobHbIe opranu3Mbl. Buabl 6pokenus. [IpoaykTel OpoXeHUs U UX HCIOIb30BAHHE YEIIOBEKOM.
AHas’poOHBIE MUKPOOPTaHU3MbI KaK 00BEKThI OMOTEXHOJIOTUHU U BO30YANUTENN OOJIe3HEH.

AspobHbIE OpTaHU3MBI. Oransl SHEPTreTUYECKOrO oOMeHa.
[MoxroroButenbHbIN 3TaM. [ THKONN3 - OECKUCIOPOIHOE PACLIETIIICHHUE TIFOKO3BI.

buonoruueckoe okucieHHe, WIM KIETOYHOE JbixaHWe. Ponb MUTOXOHApPUII B mpoleccax
O6uonornyeckoro okucieHus. lluxnmdeckue peakuuu. OxuciautenbHoe (ocopunupoBanue. Inepeus
Membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnoi AT®-cunmasel. TlpenmymiecTa
a’po0OHOr0 MyTH 0OMEHa BEIIECTB Mepe]] aHadpOoOHBIM. D((HEKTUBHOCTH SHEPTETUYECKOTO OOMEHA.

JleMoOHCTpaL U

[Moprpetsr: k. Ilpuctnu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn,
I'. A. 3aBap3uH.

Tabmumer 1 cxeMbl: «DoToCUHTE3», «DHepreTuueckuid oOMen», «buocuHTe3 Oenkay, «CTpoeHHe
(bepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHME JUIs TPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnas padora «/I3yueHne KaTaIUTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MpUMepe aMHJIa3bl



WJIM KaTajasbl)».

Jladoparopnasi paGora «M3yueHue ¢GepMEHTATUBHOIO paCHISIUICHUSI TEPOKCHIa BOJOPOJa B
paCTUTEIbHBIX U KUBOTHBIX KIIETKAX).

Jladoparopnasi padora «CpaBHeHHE TIPOILIECCOB (DOTOCMHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6ora «CpaBHEHUE MPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cunHtesa. [IpUHIMI KOMIIEMEHTAPHOCTU B PEAKIUSAX MATPUYHOTO CHUHTE3A.
Peanuzanus HacnenctBeHHo uH(popManuu. ['€HEeTHYECKHMH KOJ, €ro CBOMCTBA. TpaHCcKpumius -
Marpuusbli cuHTe3 PHK. IIpuHIMNBI TpaHCKpUIIIIMKM: KOMIIEMEHTAPHOCTh, aHTUIAPAILIEIBHOCTD,
acumMeTpudHoCTh. Cospesarnue mampuunvix PHK 6 aykapuomuuecxoii knemie. Hexooupyrowue PHK.

Tpancmsaus u e€ sransl. Yuactue TpancnopTeix PHK B 6uocunrese O6enka. YcnoBus OMocHHTE3a
oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e OenKa.

Coepemennvie npedcmagnenus o cmpoenuu 2enog. OpraHuzanusi reHoMa y IIPOKapuoT U 3YKApHUOT.
Perynsauusi akTUBHOCTH TeHOB y mpokapuoT. ['mmore3a omepona (®. XKako06, XK. Mano). Moxexynsapuoie
Mexanusmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuma 6 pezynayuu pabomwl cenos. Perynauus
0OMEHHBIX IIPOIECCOB B KiIeTKe. KieTouHbli roMeocTas.

Bupychl - HekIeToUHbIe (POPMBI )KH3HU M OOIUraTHBIC Mapa3uThl. CTPOCHUE MPOCTBIX M CIOXKHBIX
BUPYCOB, pETPOBUPYCOB, OaktepuodaroB. JKusnenwnwviti yuxn JHK-coodepowcawux eupycos, PHK-
cooeparcawux upycos, bakmepuogacos. Oopamuas mpaHcKpunyus, pesepmasa, UHmezpasa.

Bupychbie 3aboneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CIINJ], COVID- 19, couuanbHble U
MEIUIIUHCKHUE MTPOOIJIEMBI.

buoungopmamuxa: ummeepayus u ananruz Oonvwux maccusos («bigdatay) cmpyxmyphvix
ouonocuueckux oannvix. Hanomexnonoeuu ¢ ouonocuu u meouyune. Ilpoepammupyemvie @yHKyuu 6eaxos.
Cnocobbl 0docmasku 1ekapcms.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.

Tabnuupl u cxemsl: «buocunTes Oenka», «['eHeTnyeckuii Koy, «Bupycer», «bakrepuodarm.

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knerounsnii mukm, ero mepuoasl u peryisius. Mutepdaza u muro3. OCOOEHHOCTH MPOLIECCOB,
npoTrekamux B uHTepdasze. IloaroroBka kierku k aeneHuto. [lpecunteTnueckuil (MOCTMUTOTUYECKUH),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) Tepro 16l HHTEP(Da3HI.

Marpuunsnii cunre3 JHK - permkanms. IlpuHnmnsr permkanmun JIHK: xomrmemeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIA CUHTE3, aHTUHapauienbHocTb. Mexanuzm pemnukanun  [IHK.  Xpomocowmsl.
Crtpoenue xpomocom. Tenomepsl u TenoMepasa. XpoOMOCOMHBIA HAOOP KIETKH - KapUOTHUT. IUTUIONTHBIN 1
TarIONIHBIN HA0OphI XpoMocoM. ["'oMonoruuHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenne xierku - muto3. CTaguM MHUTO3a M HPOUCXOASIINE B HUX Mpolecchl. THIBI MHUTO3a.
Kapuokunes u nmutokunes. buonornueckoe 3HaueHHEe MUTO3A.

Perymsimus MmutoTudeckoro nukia kietku. [IporpaMmMupyemas kietouHasi THOeNb - alonTo3.

Knerounoe s1apo, XpoMocombl, (YHKUMOHANbHAas TE€HOMHKA. Mexanusmbl  nponugepayuu,
ouggepenyuposxu, cmapenusn u cudbeau kiemox. «l{ugposas kiemxay - oduoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTEMKU.

JleMoOHCTpaL U

Tabmuiel 1 cxeMbl: «KU3HEHHBIH UK KIETKW», «MuTo3y», «CTpoeHne XxpoMocomy, «Permmukanus
JHK».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpOMpenaparsl: «MHUTO03 B KJIETKaX KOpeIKa JTyKay.

Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlabopaTopnasi pa6ora «HabmioneHue mMuTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax ).

Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIETOYHBIE, KOJIOHUAJIbHBIE,

MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOCHHSI U >KU3HENEATEIbHOCTH OIHOKIJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJICTOYHBIE TPUOBI, OHOKIETOUYHBIC BOAOPOCIH, IPyTUe MPOTUCTHL. KoJIOHMATbHBIE OPTaHU3MEI.

B3anmocBA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMbI OpraHoB. OpraHusm
Kak eauHoe neinoe. ['omeocras.



Txkanu pacrenuif. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHAs, IOKPOBHAs, IPOBOASIIAS,
OCHOBHasi, MexaHudeckass. OCOOEHHOCTH CTpOeHUs, (DYHKIIMH W pacloNOKEHUs TKaHEeH B oOpraHax
pacTeHun.

TkaHM JKMBOTHBIX M 4EJNOBEKa. THIBI JXMBOTHBIX TKaHEH: DSIHTEIMANbHAsA, COCIAMHUTEIbHAS,
MbllIeyHast, HepBHasi. OCOOCHHOCTH CTPOEHUSs, (PYHKIMIA U PACIIONIOKEHHs TKaHEH B OpraHax >KHBOTHBIX H
YEJI0BEKA.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPTaHOB KUBOTHBIX
1 4yenoBeka. OyHKIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Ttenma opranu3moB. Kapkac pacteHuid. CkeneTsl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
J)KUBOTHBIX. HapyxHbIi 1 BHyTpeHHUH ckenneT. CTpOeHHEe U TUIIbI COCTMHEHUS] KOCTEH.

JIBi>keHue OpraHu3MoB. JIBHKEHHE OJHOKIJIETOYHBIX OpPraHM3MOB: aMeOOWIHOE, >KI'YTHKOBOE,
pecCHUYHOE. J[BH)KEHUE MHOTOKJICTOYHBIX PACTEHUMN: TPONM3MBI M HACTHU. /IBHKEHHE MHOTOKJIETOYHBIX
KHUBOTHBIX U YeJIOBEKa: MbllleyHast cuctema. Peduiexc. CkeneTHbie MBI U UX padoTa.

ITutanue opranusmos. [lornomenne BoAbI, yIIEKUCIOro ra3a U MUHEPAJIbHBIX BEILECTB PACTCHUSMM.
[Iutanue >KUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPHUKJIETOYHOE IHILEBAapeHHE. lIuTaHne mNO3BOHOYHBIX
KUBOTHBIX. OTAEIB] NUIIEBAPUTENBHOIO TpakTa. IIuimesapurenbuble xkenessl. [IumesapurensHas cucrema
YeJI0BEeKa.

Hpixanme opranusmoB. Jlpixanwe pacteHuid. [lpixanume xuBOTHbIX. Jluddysus raso uyepes
noBepXHOCTh KieTKU. KokHoe npixanue. JlpixaTenbHas MOBEpXHOCTh. JKabepHoe M JIErOYHOE JIbIXaHHE.
JIpIxaHue II03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOXHEHHE CTPOCHHS JETKUX
IIO3BOHOYHBIX >KMBOTHBIX. J[pIXaTrenpHas cucreMa 4esloBeKa. MeXaHW3M BEHTWISALUMU JIETKUX y NTHLL U
MIIeKONUTaoOMMX. Perynsanus npixanus. J{pixarenabHblie 00bEMBI.

Tpa"cnopT BemeCTB y OPraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUW. TpaHCIIOPT BEUIECTB Y
KUBOTHbIX. KpoBeHOcHas cucreMa u €€ opranbl. KpoBeHOCHas cuCTeMa IMO3BOHOYHBIX J>KMBOTHBIX H
yenoBeka. Cep/iie, KPOBEHOCHBIE COCYABI U KpoBb. Kpyru kpoBooOparieHrs. DBONIONUOHHbIE YCIIOKHEHHS
CTPOEHUSI KPOBEHOCHOW CHCTEMbI IO3BOHOUHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Boigenenue y opranuzmoB. Boinenenue y pactenuil. Beinenenue y >kuBOTHBIX. COKpaTUTENbHBIE
Bakyosu. Opransl BeiaeneHus. OunbTpanus, cekpenuus U oOpaTHOE BCAChIBAaHME KAaK MEXaHM3MbI PaOOTHI
opraHoB BbiieneHHus. CBS3b MOJIOCTH Tela ¢ KPOBEHOCHOW M BBIIEIMTEIbHOW cucTteMamu. Bbiienenue y
MO3BOHOYHBIX JKMBOTHBIX W uenoBeka. [louku. Ctpoenue u QyHkimonupoBanue Hedpona. OOpazoBaHue
MOYH Y 4EJIOBEKa.

3ammra y OpraHu3MoB. 3aliuTa Yy OJHOKJIETOYHBIX oOpraHu3MoB. Cropbl OakTepuil W IHCTHI
npocTefmux. 3ammra y MHOTOKJIeTO4YHbIX pacteHuil. Kyrukyma. CpenctBa macCMBHOW M XMMHUYECKOM
3amuThl. DUTOHLIUIBL.

3amuTa y MHOTOKJIETOUHBIX >KMBOTHBIX. [IOKpOBBI M MX NpOM3BOAHBIC. 3allliTa OpPraHu3Ma OT
Oone3neld. MMMyHHas cucrema yenoBeka. KieTOUHbBI M TymMOpaiabHBIE MMMYHUTET. BpoxaéHHbIA U
npUOOPETEHHBIN crienupUIecKii UMMYHUTET. Teopusi KJIoHaJIbHO-celeKTUBHOro ummyHutera (I1. Dpnux,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBEThl OpraHu3MoB. Posib BpOXXJIEHHOTO MMMYHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTs M perymsauus y OpraHusMoB. Pa3gpakMMoOCTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMocCTh M peryisinus y pacTeHuil. POcToBbIe BeniecTBa U X 3HAYCHHE.

HepBHas cucrema u peduiekTopHas peryisius y XUBOTHBIX. HepBHas cucrema M €€ OTIEINBI.
OBOJIIOIIMOHHOE YCJIO)KHEHHE CTPOCHMSI HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pedaextopHas ayra. besycioBHbie U yCIOBHBIE pedIIeKChI.

I'ymopasibHast peryysanus U SHAOKPUHHAS CHUCTEMA >KMBOTHBIX M 4esoBeka. JKene3bl 3HIOKPUHHON
CUCTEMBl M MX TIOPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBA3b HEPBHOM U DHIAOKPUHHOW CHUCTEM.
['unoranamo-runoduszapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuupl n cxembl: «OIHOKIETOUYHBIE BOJIOPOCTH», «MHOTOKIETOUHBIE BOJOPOCINY», «bakTepun»,
«[Ipocterimme», «OpraHbl LBETKOBBIX pacTeHU», «CHUCTEMbl OpPraHOB MO3BOHOYHBIX KMBOTHBIXY,
«BHyTpenHee cTtpoeHue HaceKoMbix», «Tkanu pactrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHHE JMCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «Ckener denoBekay», «lIumeBapurenbHas
cucrema», «KpoBeHocHas cucreMar, «/lpixarenbHas cuctema», «HepBHas cucremay, «Koxay, «MpledHas
CHUCTEMAY,

«BpigenurensHas  cucrteMa», «OHIOKpUHHas cucremay, «CTpoeHue MblmIp», «MMmyHHTET?,



«KumeynonosnoctHeiey, «CxeMa MUTaHUs pacTeHui», «KpoBEHOCHbBIE CUCTEMBI IO3BOHOYHBIX )KMBOTHBIX»,
«Ctpoenue tuapsl», «CTpoeHue IUlaHApun», «BHYTpeHHee CTpOoeHHE IO0XKIAeBOro 4epBs», «HepBHas
cucrema poio», «HepBHas cuctema nsarymkn», «HepBHas cucrtema npecMbikatonuxcs», «HepBHas cucrema
ntuly, «HepBHas cuctema miiekonurtaromux», «HepBHas cucrema uenoBekay, «Peduexcy.

OOopynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIIpEnapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIIpenaparsl TKAaHEH, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUN HACEKOMBIX, UTTIOKOKHX, )KUBBIE K3EMILISAPHI
KOMHATHBIX PAacTCHUH, repOapuu pacTeHWH pa3HbIX OT/EJIOB, BIAXHBIC MpenapaThl )KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeloBeKa, oOOpyAoBaHUE s
JIEMOHCTpAIMK TOYBEHHOTO M BO3AYIIHOTO MHUTAHUS PACTEHHH, pacIIeIUIeHHs Kpaxmana U OeNKOB TOA
neiictBueM (pepmMeHTOB, 000pyAOBaHUE MJISl IEMOHCTPALMU OIBITOB MO M3MEPEHUIO KMU3HEHHOW EMKOCTU
JETKUX, MEXaHNU3Ma JbIXaTeJIbHbIX ABM)KEHUN, MOJIENIH FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHel JKUBOTHBIX.

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMBbl pa3MHOXKEHUS OPraHU3MOB: Oecrosioe (BKItouasi BEreTaTUBHOE) U MoJ0Boe. Bupl Oecronoro
Pa3MHOXEHHS: TIOYKOBaHHE, CTIOPYJISIHS, (pparMeHTanus1, KIOHHPOBAHHUE.

[TonoBoe pasmHoxkenue. llomoBblie kieTkn, wnu ramersl. Meiio3. Craguum wmeito3a. I[loBenenue
XpoMocoM B Meno3e. KpoccuHrosep. bruonorndecknii cMbICa MeH03a U IIOJIOBOrO mpouecca. Meno3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHNU3MOB.

[IpenzaponpiieBoe pas3ButHe. ['amerorenes y xuBoTHbIX. IlonmoBwie xene3bl. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KJIETOK. CiepmaroreHes u ooreHes. CTpOeHUe MOJIOBBIX KIETOK.

Omio1oTBOpEeHNE ¥ SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [[apTeHorenes.

WnauBuayaibHOE pPa3BUTUE OpPraHU3MOB (OHTOreHe3). OMOpHOJIOTHA - HaykKa O pPa3BUTUU
opranu3MoB. Mopgoeenes - o0Ha u3 enasuvix npobdiem smopuonocuu. Konyenyus mopghoeenos u mooenu
mopghoceneza. Ctanuu sMOpHUOreHe3a KUBOTHBIX (Ha mpumepe Jarymku). Ipodnenue. Tunel npoOieHus.
Hemepmunuposannoe u Hedepmunuposannoe oOpoobnenue. bnacmyna, munvt 6nacmyn. OcoOeHHOCTH
JIpoOJieHNsT MIIEKONUTAIOUINX. 3apOJbIIIEBble JMCTKH (TacTpyisiusi). 3akiagka OpraHoB U TKaHEW u3
3apOJBIIIEBBIX JIMCTKOB. B3amMmHOe BiMsHHE 4YacTell pa3BHUBAIOLIETOcs 3apojbllia (3MOpHOHATIbHAS
UHAYKINS). 3aKiIajKa MjaHa CTPOEHUS )KHBOTHOTO KaK pe3ysIbTaT MepapXUUYECKUX B3aMMOEHCTBHI I'€HOB.
BnusiHue Ha sSMOpHOHaNbHOE pa3BUTHE PA3JIMYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHBIX. [locTamMOpuonanbHbId mnepuox. Ilpsimoe u HempsMoe pa3BHUTHE.
PazButue ¢ meramop¢o3oM y 0eCHO3BOHOUHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHoOJOrnueckoe 3HaueHue
OPSIMOTO M HEMpPSIMOTO DPa3BUTHS, WX paclpocTpaHeHHe B Ipupoje. Tumbsl pocTa *KUBOTHBIX. DakTopbl
PETyJISIMU POCTa KUBOTHBIX U yenoBeka. CTaanu NoCTIMOPHOHATIBHOTO PAa3BUTHUS Y )KUBOTHBIX U UEJIOBEKA.
[Tepuoas! oHTOreHe3a uenoBeka. CrapeHue U cMepTh Kak OMOJIOrMYeCKHUE TPOLECCHI.

Pa3zMHoxeHue u pazButue pacreHuil. ['ameroput u cnopodut. Meiio3 B KU3HEHHOM LIUKJIE PACTEHHH.
OO6pa3oBanue cmop B mporecce Mmeiosza. ['ametorenes y pacrenmit. OTUIOJOTBOPEHHE U PA3BUTHE
pacTUTENBHBIX OPraHW3MOB. J[BOWHOE OIIOAOTBOPEHHE Y IIBETKOBBIX pacTeHHid. OOpa3oBaHUe U pa3BUTHE
CEMEHU.

MexaHu3MBbl PeTyJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpaL U

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunplr u  cxembl: «BereraTuBHOe pa3MHOXKeHHE», «THUMIbl Oecrnoioro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaIbD», «Pa3zMHOXKEHHE HBIIEeHBD», «Pa3zMHOXKEHHE THUIpBD», «Menos3»,
«XpoMocombl», «l'ameroreHnes», «CTpoeHHME AWLEKIETKH U cHepmaro3onna», «OCHOBHBIE CTaIHH
oHTOreHesza», «lIpsMoe u Hempsmoe pasButue», «Pa3Butue Malickoro xyka», «Pa3Butue capaHum»,
«PazButne mArymkm», «/[BoliHOE OIUIOAOTBOPEHME Yy IBETKOBBIX pAacTeHMi», «CTpoeHHe CeMsH
OJIHOZIOJIBHBIX U JIBYIOJIBHBIX pacTeHUi», «OKMW3HEHHBIH LMK MOPCKOM KamycTbl», <«OKW3HEHHBIA LUK
Mxay, « KU3HEeHHBIA LUKII TAaIOPOTHUKAY, «KU3HEHHBIA LIUKJI COCHBI».

OO6opynoBaHue: CBETOBOMH MHUKPOCKOI, MUKPOIIPENApaThl SIMIIEKICTOK U CIIEPMATO30MA0B, MOJEIb
« vk pa3BUTHS JIATYILIKW Y.

JlabopaTopnasi paGora «l/3y4ueHne cCTpoeHHs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIPENapaTax.

IpakTnyeckasi padora «BoisiBlIicHHE TPU3HAKOB CXOJCTBA 3aPOABIIICH MTO3BOHOYHBIX JKHBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoOB Pa3MHOKEHUS BBICIINX PACTEHUN».



Tema 11. 'eHeTHKA - HAYKA 0 HACJEACTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB

Hcropusi cTaHOBNIEHUS W Pa3BUTHUS TCHETHKW Kak Hayku. Pabotel I'. Menpens, I'. ne ®pusa, T.
Moprana. Ponp oTeuecTBeHHBIX Yu€HBIX B pa3Butuu reHetuku. Padotsr H. K. Konbnosa, H. 1. BaBuioga,
A. H. benosepckoro, I'. . Kapneuenko, 0. A. ®wmmuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHbBIE TEHETHMYECKHE TOHSTHUS W CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJIJICJIbHBIE T'EHBI,
aJbTEPHATUBHBIE NPU3HAKU, JOMHUHAHTHBIA M PELIECCUBHBIM MPU3HAK, TOMO3UIOTA, T€TEPO3UTr0Ta, YUCTAs
JIMHUS, THOPU/IBI, TEHOTHII, ()EHOTHII.

OcHOBHBIE METOIbI TEHETUKH: THOPUIOTOTUYECKH, IMTOIOTUYECKUHN, MOJIEKYIIPHO-T€HETUYECKHI.

JleMoHCTpaLuu

[Toptpetsi: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. U. BaBuios, A. H. beno3epckuid,
I'. . Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckmii.

Tabmuie! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIBaHU».

JlaGopaTopHnas pa6ora «/{po3oduia kak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBriii 3akoH Menpens - 3akoH eTuHo00pa3usi THOPHUIOB MIEPBOTO
nokosnenus. [lpaBuno nomuHupoBaHus. BTopoil 3akoH Menzens - 3aKOH pacllEIUICHUs MPU3HAKOB.
[uTonornueckre OCHOBBI MOHOTHOPUIHOTO CKpeInBaHus. [ umore3a 4ucToTH ramer.

AHanu3upyroniee ckpemuBaHue. IIpoMexyTouHblil  xapakTep HacineoBaHus. PacmieruieHue
MIPU3HAKOB IIPU HEMOJIHOM JIOMHUHUPOBAaHHH.

HurubpunHoe ckpemuBanue. Tperuil 3akoH MeHaenss - 3aKOH HE3aBHCHMOIO HAacJeIO0BaHUs
npu3HaKkoB. L{uTomornueckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL.

CuemnnenHoe HacnenoBaHue mnpuszHakoB. Padorer T. Moprana. CuersieHHOE HacielIOBaHUE T'EHOB,
HapylLEeHNE CLEIJICHUS MEXIy F'eHaMU. XpOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIN MEXaHU3M ONPEEICHUs Moaa. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIi W reTeporaMeTHbli moJi. ['eHeTnyeckass CTPyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLICTVICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTponus - MHOKECTBEHHOE JIEUCTBHUE TeHAa. MHOKECTBEHHBIN
amenusM. BzaumopelictBue HeamienbHbIX TeHOB. KoMmmieMenTapHocTs. Onucras. [loamumepus.

['eHeTH4ecKuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, KUBOTHBIX U UYEJOBEKA, a TaKkKe (PU3HOJOTUUYECKHUX
MPOIIECCOB, MOBEACHUSI U KOTHUTUBHBIX (YHKIUI. [ eHeTHUeckne MeXxaHu3Mbl CHMOHUOTEeHEe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO3SMH - MApPa3UT» U «XO35MH - MUKpOOHMOMY». ['eHeTHdeckue acneKkThl KOHTPOJIS U
M3MEHEHUs HAClIeJICTBEHHON HH(GOPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoOHCTpaL U1

IToptpetsr: I'. Menaens, T. Mopras.

Tabmunper u cxembl: «llepBblii M BTOpoil 3akoHbl Menpaens», «Tperuit 3akoH Menzaens»,
«AHanuzupymolee ckpeuBanue», «Henonnoe nomuanpoBanue», «ClenIeHHOE HaclleJ0BaHUE MPU3HAKOB
y apo3opunsl», «['enetuka nonay, «Kapuorun yenoseka», «Kapuotun nposoduisi», «KapuoTun OTHIBD,
«MHOXKECTBEHHBIN aluIeNn3M», «B3anMoIeliCTBIE T€HOBY.

O6opynoBaHue: MOJENb A7 JEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHUS U
pacuierieHus] TPU3HAKOB, MOJIENb ISl JEMOHCTPAllMM 3aKOHA HE3aBHCHMOTO HACJIeI0BaHUsI MPHU3HAKOB,
MOJAENb Uil  JIEMOHCTpaluuy CUEIUIEHHOTO  HAcJIeJOBaHWsA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «/[pozodumnay.

IIpakTuyeckas padora «3yueHue pe3yabTaTOB MOHOTHOPUAHOIO CKPEIIMBAHUS Y IPO30(UIIBI».

IIpakTuyeckas padora «/3yueHnue pe3yabTaToB JUTUOPUIHOTO CKPEITUBAHUS Y APO30(IIIBI.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHma u cpensl npu GopmupoBaHuu ¢GeHotuna. M3MeHYMBOCTH MPHU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE PU3HAKHA. BUIbl N3MEHUYNBOCTH: HEHACIEACTBEHHAs U HACIEACTBEHHAS.

Monpudukaonnass U3MEHYMBOCTb. Ponb  cpenbl B (GOPMUPOBAHUHM — MOAM(PHUKAITMOHHOM
n3MeHunBoctu. Hopma peakuuu npusHaka. Bapuanuonssiil psn u BapuanuonHas kpusas (B. Moranucen).
CpoiicTBa MOIU(PHUKAIIMOHHON H3MEHYNBOCTH.

I' enornnuueckass ”3MEHUYNBOCTh. CBOMCTBA FTEHOTUINMYECKOW N3MEHYMBOCTH. BH/IbI FeHOTUITNYECKON
W3MEHYMBOCTH: KOMOMHATUBHASI, MyTallHOHHASI.

KoMmOvHaTuBHasT W3MEHYMBOCTh. MeWo3 U TOJOBOM TMpOIECC - OCHOBA KOMOWHATHBHOM
U3MEHYUBOCTU. PoONb KOMOWHATHBHONW W3MEHYMBOCTH B CO3JAaHHH TE€HETHYECKOTO pPa3HOOOpaswsi B
Ipejesax OJJHOrO BU/A.

MyTanuonHasi ”3BMEHUMBOCTh. BUJbl MyTanuii: TeHHbIE, XPOMOCOMHEBIE, TeHOMHbIe. CIIOHTaHHbIE U



WHIYLUPOBAaHHbIE MYyTaluu. SnepHble M UHUTOIIa3MaTHdeckue wmyranuud. ComMaTH4YecKue M IOJIOBbIE
MyTanuu. [I[puunHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOI'O IMIpolecca. 3aKOH TOMOJIOTMYECKUX PSOB B HacieACTBEHHON wu3MmeHunBoctd (H.U.
Bapunos). BuesnepHast ©3MEHUHBOCTh M HACJIEICTBEHHOCTbD.

OnueenHemuxa u 3MUEHOMUKA, POTb INUSEHEMUYECKUX haKmopo8 8 HACIe008AHUU U USMEHYUBOCTIU
GeHomunuyecKux npusHaKos y Op2anu3mMos.

JleMoHCTpaL U

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: «Buibl H3MEHIUBOCTHY, «Moau(UKaIIMOHHAS H3MEHUNBOCTHY, «KoMOMHATHBHAS

HU3MEHYUBOCTHY, «Meio3y, «OmnonoTBopenuey, «I'eHeTnueckue 3a00eBaHus YeloBeKay, «Buabl MyTanuii».

Ob6opynoBanue: *KHUBbIE M repOapHbIe IK3EMIUIAPHl KOMHATHBIX pacTeHuil, pucyHku (¢ororpadun)
JKUBOTHBIX C Pa3JIUYHbIMUA BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MoIM(PUKAITMOHHOM U3MeHYnBOCTH. [locTpoeHne BapralluOHHOTO psifia U BapHAllMOHHOM KPUBOI.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kapuotun uyenoBeka. MexxayHapoaHas IporpaMMmMa MCCIEIOBAaHUS TE€HOMAa uYeloBeKa. MeToJibl

U3YYEHUS TEHETUKU YeJIOBEKa: TIeHealloTWYeCKUH, ONM3HEIOBbIN, IUTOTCHETUYECKUH, MOMYJISIUOHHO-
CTAaTUCTUYECKUM, MOJICKYJISIpHO-TeHeTHUECKU. COBpEMEHHOE OIpE/ICIICHHE TeHOTHUIIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHHWE, TI'€HOTUIIMPOBAaHWE, B TOM uucie ¢ nomombio [II[P-ananu3sa.
Hacnencrennbsie 3aboneBanusi 4denoBeka. | eHHbIE W XPOMOCOMHBIC OOJIE3HM 4YelloBeKa. boyiesHu ¢
HACJIEJACTBEHHON MpPeapacnooKeHHOCThIO. 3HAYEHUE MEAMIIMHCKOM TE€HETUKH B MPEAOTBpPALICHUU U
JICYCHUM TEHETUYECKUX 3a00JieBaHUM uesoBeka. MeanKo-TeHEeTHYeCKoe KOHCYIbTHpOoBaHHE. CTBOJIOBBIE
kIeTKU. [IoHsATHE «reHEeTHYeCKOro rpy3a». DTUYECKUE acleKThl UCCIIEeI0OBaHUi B 00JIacTH peaaKTUPOBAHUS
r€HOMa M CTBOJIOBBIX KJIETOK.

['enetnyeckue (HhakTOpbI MOBBIICHHOW YyBCTBUTEILHOCTH Y€IOBEKa K (PU3NUECKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYKAIOIIEH cpespl. ['eHeTH4eckas mpeapacioioKeHHOCTh YeJIOBEeKa K TAaTOJIOTHSIM.

JleMoHCTpan U

Tabmuuplt u cxembl: «Kapuotum denoBekay, «MeTOIbl H3YYCHHUS TEHETHKH YEJIOBEKay,
«['eHeTnueckue 3a001€BaHUS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHre U aHAIN3 POJIOCITIOBHOW.

Tema 15. Centekuusi OpraHu3MoB

JomecTukanust ¥ celeKIus. 3apoxACHUE CeleKIuu W aomectukanuu. Yuenue H. M. Basuiosa o
[leHTpax NMPOUCXOXKAECHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuidl. Ponb cenekuuu B CO3IaHUU COPTOB
pacTeHuil ¥ MopoJ KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKHUX PSIJIOB B HACIEICTBEHHON
u3meHunBoctu H. . BaBuiioBa, ero 3HaueHue AJsl CENEKIIMOHHOM paboThI.

MeTtonbl ceneKIMoHHON paboThl. VICKycCTBEHHBIN OTOOP: MacCOBBIM M HMHJMBUIYaJbHBIA. OTarbl
KOMOHMHAIIMOHHOM cenekiuu. VcnbITanne mpou3BoguTeneil mo mnoToMcTBy. OT60p Mo reHOTUITY C TTIOMOIIIBIO
OIIeHKH (PEHOTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMotibio aHanu3a JJHK.

HckyccTBeHHBIH MyTareHe3 KaK METOJ CEJICKIMOHHON paloThl. PagualMOHHBIN M XUMUYECKUI
MyTareHe3 Kak HWCTOYHMK MYTalMi y KyJbTYpHBIX (OpM opraHu3MoB. lcmonap30BaHHE TEHOMHOTO
penakTUpOBaHUS ¥ MeTOI0B pekoMOnHaHTHBIX JJHK 11 monmydenus ncxoqHoro Matepuana Jijis CeNeKIIHu.

[Tomyuenue MTOJIMTVIOUIOB. Bryrpusnnosas rudpuan3anms.
brnuskoponcTBeHHOE CKpellMBaHue, Wi WHOpUAMHT. HepoacTBEeHHOE CKpelMBaHHUE, WU ayTOPHJIMHT.
['ereposuc u ero mnpuuuHbl. Mcmonb3oBaHue rerepo3uca B ceneknun. OTmanéHHas THOPUIN3AIINSL.
[Ipeononenue Oecroauss MEXBUAOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIIMH PACTEeHHH M KUBOTHBIX.
«3enénas pesonioyusy.

CoxpaHeHHE U U3YyYEHUE T€HETHYECKUX PECYPCOB KYIbTYPHBIX PACTEHUM U MX JUKUX POAMYEH ISt
CO3JIaHUsI HOBBIX COPTOB M THOPHAOB CEITBCKOXO3SAMCTBEHHBIX KYIBTYp. H3yuenue, coxpaumeHue u
VHpaeneHue 2eHeMmUu4ecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOGbIX JHCUBOMHLIX 6 YEJAX
VIYYUIeHUS. CYWeCmB8YIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCle ¢ NpuUMeHeHUueM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIeO08AHUL, NEePedo8blX UOell U NePCREeKMUBHBIX MEXHOLO2UIL.

JdemoHCcTpauMu

IToptpersr: H. U. BaBunos, M. B. Muuypun, I'. 1. Kapneuenko, I1. I1. Jlykssnenxo, b. JI. Acraypos,
H. bopnoyr, JI. K. benses.

Tabmumel u cxembl: «L[eHTpBI MPOUCXONKACHUS U MHOTO00pa3us KyJbTYpHBIX PAacTeHUN», «3aKOH



TOMOJIOTMUECKHUX PSIOB B HACIEACTBEHHONM W3MEHUYMBOCTW», «Meronbl cenekuun», «OtnanéHHas
rudpuauzanus», «MyTtareHes».

JlabopaTopHasi paGora «l3y4ueHne copToB KyJIbTypHBIX PACTEHUI U TOPOA JOMAIIHUX )KUBOTHBIX).

JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Jkckypeusi «OCHOBHBIE METOJbl M JOCTHIKEHHsI CEJIeKIMU pAacTeHUWH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (DepMy, COPTOHMCIIBITATENIbHBIA YUaCTOK, B TEIJIMYHOE XO3SHCTBO, B
71a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi OMo10rusl

OOBeKThI, UCHOIBb3yEMbIE B OMOTEXHOJIOIMH, - KIIETOYHbIE M TKAHEBBIE KYJIBTYpPbl, MUKPOOPIaHU3MBI,
UX XapakTepucTuka. TpaauuuonHas OMOTEXHONOTHS:  XJeOomeyeHue, MI0JTyYEeHUE KHMCJIOMOJIOYHBIX
IIPOJYKTOB,

BuHOAenue. Mukpoouonornueckuii cuute3. OObEKThl MUKPOOHOIOTHYECKHX TexHosuorui. [IpousBoncTBo
0eKa, aMUHOKHCIIOT U BUTAMHHOB.

CozlaHue TEXHOJOTMH M HMHCTPYMEHTOB II€JICHAIIPABJIEHHOTO WM3MEHEHHMs] M KOHCTPYMPOBAaHUS
TEHOMOB C LEJIBIO TI0JyYEHHUSI OPraHU3MOB M UX KOMIIOHEHTOB, COJEPIKAIMX HE BCTPEUAIOLIUECS B IPUPOJE
OMOCHHTETHYECKHUE MTYTH.

Knerounas nnxeHepus. MeTopl KyJlbTyphbl KIETOK W TKaHEH pacTeHHH M >KMBOTHBIX. KprnoOaHku.
ComaTnueckass rubpuan3anus U coMaTudeckuil amOpuoreHe3. lcmosib30BaHuE TamiouioB B CEJEKLIUU
pacteHui. [lon-yuenue MOHOKIOHANbHBLIX anmumen. Mcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIOHATLHBIX
anmumen 8 meouyune. VICKycCTBEHHOE OIUIOAOTBOpEHUE. PEKOHCTpYyKUMs SHIEKIETOK M KJIOHUPOBAHHE
KUBOTHBIX. MeToJ] TpaHCIUIAaHTALMK sIep KIETOK. Iexnonoeuu 0300po6nenus, KylbmMUusuposanus u
MUKPOKIOHAbHO20 PAZMHOICEHUS CENIbCKOXO3AUCMEEHHBIX KYIbMYP.

XpoMOCOMHass W TEHHas WHXKEHepusa. VICKycCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMpPOBaHHUE
pexomOunantHbeIX JIHK. Co30anue mpanceennvix opeanusmos. JJocTukeHus U NepcreKTUBbI XPOMOCOMHOMN
Y T€HHON MHXXEHEPHH. DKOJIOTHYECKHUE U 3THUECKUE MPOOIIEMbl TeHHOW MH)KEHEPUH.

Menmuuunckue OuotexHonoruu. Iloctrenomuass mudposas wenuuuna. [I[P- awmarnocruka.
MeTabonOMHBIH aHaIM3, TEHOLIGHTPUYECKHH aHajIu3 IMPOTEeOMa 4YesloBeKa JUI OLEHKH COCTOSIHUS €ro
310poBbs. Mcrmonb3oBaHHME CTBOJIOBBIX KJeTOK. TaprerHas Ttepamnus paka. SD-OumounkeHepus Uist
pa3paboTKu (QyHIaMEHTAJIbHBIX OCHOB MEAMIMHCKUX TEXHOJOTUH, CO3/1aHUSl KOMIUIEKCHBIX TKaHei
COYETaHHEM TEXHOJOrMil TpEXMepHOro OWONpHHTHHra U ckaddonauHra [Uisi pelieHus 3ajad
NEPCOHAIN3UPOBAHHON MEIUIIVHBI.

Coznlanue BEKTOPHBIX BAaKIUH C LEeNbl0 o0ecrieueHrnss KOMOMHUPOBAHHOM 3aIlIUThI OT BO30OyauTenen
OPBHU, ycraHOBIeHHE MOJEKYISPHBIX MeXaHW3MOB (yHkiuonupoBanus PHK-conepxamux Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMAacHbIe 3a00JIEBAHNS YEJIOBEKA U )KMBOTHBIX.

JleMoHCTpanuu

Tabmunper u cxembl: «Vcnonp30BaHWE€ MHUKPOOPTaHU3MOB B IMPOMBIIUIEHHOM TPOM3BOJICTBEY,
«Knerounas nHxeHepusn», «I eHHass HH)XEHEPUSI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

Ikekypeusi «bHOTEXHONOrMS - BaKHeWIIas NPOU3BOJAUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

11 KUIIACC

Tema 1. 3apo:xaenue U pa3BUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010THHI

OpomononHas teopus Y. Jlapsuna. [Ipeanocsuiky BOZHUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4YHas
nesarenbHoCcTh Y. JlapBuHAa.

JBuxymue cuisl sBomounu BuaoB mo Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTh Pa3MHOKEHMS
OpPraHu3MOB, HACJEICTBEHHAs U3MEHYHBOCTH, OOph0a 3a CyIIeCTBOBAaHHE, €CTECTBEHHBIN M UCKYCCTBEHHBIN
otbop).

Odopmnenne cunTeTnyeckot Teopun HdBomtonuu (CTD). HeliTpanbHas Teopus 3BOJIIOIUH.
CoBpeMeHHas 3BOJIIOLMOHHAs OMOJIOTUs. 3HAYE€HHE SBOJIIOLIMOHHON TeOpuH B JOPMHUPOBAHUY €CTECTBEHHO-
Hay4YHOH! KapTUHBI MUDA.

JdemoHCcTpauMu

IToptpetsr: Apucrorens, K. JIunne, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kroswe, Y. lapsun, C. C.



Uersepukos, . U. HImansraysen, Jx. Xongein, . K. benses.

Tabmumpl u cxemsl: «Cucrema xuoit npuposbl (o K. Jluanero)y, «JlecTHUIA KUBBIX CYIIECTB (11O
Jlamapky)», «MexaHu3Mm (HOpMUPOBaHHS NPUCHOCOOJICHUN Yy pacTeHHH U KUBOTHBIX (1m0 Jlamapky)»,
«Kapra-cxema Mmapmpyra nyremectBust Y. [lapsuna», «Haxonkum Y. [dapBuna», «Dopmbl O00prOBI 3a
cymectBoBanue», «llopoabl romy6eit», «MHoroobpasue KyabTYpHbIX (opM KamycTe», «Ilopossr
JOMAIITHUX JKUBOTHBIX», «Cxema oOpasoBanusi HOBBIX BuAOB (1o Y. [lapBuny)», «Cxema COOTHOIICHHUS
JBUKYLIUX CUJ 3BOJIOLMMY, «OCHOBHBIE IIOJIOKEHUS CUHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ pe3yJibTaThl

[Tonmymnsiuust Kak 3aeMEHTapHas eAuHMLA 3BOMOUH. COBPEMEHHBIE METO/bl OLIEHKH I'€HETUYECKOTO
pazHoOOpa3usi U CTPYKTyphl mnonyisuuil. M3meHenue reHodoHAAa NOMYNALUM KaK dJIEMEHTapHOE
IBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeThuueckoro pasHoBecus . Xapau, B. BaiinOepra.

OnemeHTapHbIe (HAKTOPHI (IBMKYILINE CUJIbI) 3BOJIIONUU. MyTtannoHHbIA nponecc. KomOuHatuBHas
U3MEHYMBOCTh. [Ipeiid reHoB - ciaydaiiHble HEHANPaBJICHHbIE M3MEHEHUS YacTOT ajuleJied B MOIMYJIALHUAX.
Oddekt ocHoBatens. IDpgexm oOymouiiounoco eopaviuka. CHUdNCEHUE 2eHemUYecKo20 pPa3Ho00pasus.
npuyunsl u creocmsust. Ilposenenue s¢ghghexma Opetigha eenos 6 b6orvbUUX U MATBIX nonYAAYUsX. MuUrpanuu.
W3omsiius monmynsiiuii: reorpadudeckas (IpoCcTpaHCTBEHHA), Onooruyeckas (pernpo yKTHBHA).

EcrectBennblii 0TOOp - Hampapistommid (akrop sBomonuu. DOpMBI  €CTECTBEHHOTO OTOOpA:

JIBUKYIIUHI, CTAOMIN3UPYIOMINN, pa3phIBAIOIIHIA
(nm3pynrtuBHbIN). [1o0BOM 0TOOP. BO3HUKHOBEHKE 1 HBOJIIOLINS COLIMAIBHOTO MMOBECHUS )KUBOTHBIX.

[IpucnocoONeHHOCT, ~ OpPraHu3MOB  KakK  pe3yiapTaT  MUKPOABOJIOUMHU.  BoO3HHKHOBEHHE
npucnocoOieHnit 'y opranu3MoB. Apomopdo3sl W uwamoamantauuu. [IpuMepsl mpucnocoOneHuit y
Oopranu3MoB: Mopdonorudeckue, Gu3noiorudeckue, OnoXxuMuyeckue, nopeneHueckrue. OTHOCUTETLHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepuu u cTpykrypa. BumooOpasoBanue kak pe3yabTaT MHUKPOAIBOJOLUUU. M3omsus -
KJITF04eBOil (pakTop BupoodpazoBanus. [Iytu u criocoObr BUJI000pa30BaHuUsA:

aJUIONaTPUIECKOE (reorpaduueckoe),  cUMIATpUYECKOe  (PKOJIOTHYECKOE),
«MTHOBEHHOE» (IOJUIUIONU3alus, Tuopuau3anus). [nureasHoCcTh HBOIOLMOHHBIX MPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponw aBomonmonHoON OMOIOTMH B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHs OuopazHooOpasus.
MUKpO3BOJIONMS U KO3BOJIOLMS Napa3uTOB M MX X035€B. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JleMoHCTpan U

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuiel U cxeMbl: «MyTallmoHHasT U3MEHUUBOCTHY, «llomynsiuonHas CTpykTypa Bumay, «Cxema
MposiBICHUST 3aKkoHa Xapau-BaiinOepra», «JIBuxyiiyue CHIIBI 3BOMIONUANY, «IKOJOTUYECKAS HW3OJISALUS
HOMYJALUI ceBaHCKON (openn», «I'eorpaduueckas U301Ms JTUCTBEHHUIBI CUOMPCKOM M JTMCTBEHHHIIBI
naypckoit», «llomynsiioHHBIE BOJIHBI YMCIEHHOCTHM XUIIHUKOB M XKepTB», «Cxema JaelcTBU
€CTEeCTBEHHOT0 0TOO0pa», «PopMbl OOpbOBI 3a cymiecTBOBaHUE», «VHAYCTpUAIbHBIA MenaHu3M», «Kuble
uckonaembie», «I[IoKpoBUTENbCTBEHHAs OKpacKka >KMBOTHBIX», «lIpemynpexnaromas okpacka >KHUBOTHBIX,
«Puznonoruyeckue agantauuny, «IIpucnocodIeHHOCTh OPraHU3MOB U €€ OTHOCUTENbHOCThY, «Kpurepun
Buna», «Bunabl-nBoiiHukn», «CTpykTypa Buaa B mnpupoae», «CrnocoObl  BUA000pa3oBaHUSM»,
«["eorpaduueckoe BH100OpazoBaHUe TPEX BUIOB JIAHJBIIICHY, «DKOJOTHUECKOE BHI000pa30BaHUE BHJIOB
cununy, «llomumionasr pactenuity, «KamycTHo-penednbiii THOpUI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydesa MTHUIl U 3BEepel ¢ MpuMepamu
Pa3IUYHBIX MPHUCIIOCOOICHM, Yydesia NTHUIl U 3Bepeil pa3HbIX BHUJIOB, repOapuy pacTeHUN OJIM3KUX BHJIOB,
00pa30BaBIIMXCS Pa3IMYHBIMHU CIIOCOOAMHU.

JladopaTopnasi padora «BrisBieHHE H3MEHUYNBOCTH y 0COOEH OTHOTO BUIAY.

JlaGopaTopHnas pa6ora «[IpucnocoGieHuss OpraHu3MOB U UX OTHOCUTENbHAS 11e1eCO00pa3HOCThY.

Jladoparopnasi padora «CpaBHeHHE BUIOB TI0 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl

Metoasl u3ydeHuss MakposBoionuu. llameoHTonormuyeckre MeETONIbl H3YYEHHUS  HBOJIOLHUU.
Iepexoaubie GopMbl U GUITOTEHETHYECKHUE PSI/IbI OPTaHU3MOB.

buoreorpaduyeckue meroasl u3yueHus sBoiouuu. CpaBHeHue (opel U (ayHbl MaTEPUKOB H
ocTpoBoB. bruoreorpaduyeckue oomactu 3emian. Buabl- SHIEMUKU U PEITUKTHL.



OMOpHOJIOTHUECKUE U CPAaBHHUTEIBHO-MOP(OIOrMYECKHE  METOAbl  W3YYEHHsS]  HBOJIOIUH.
['eneTnyeckue MEXaHU3MBbI IBOJIFOLIUM OHTOI'€HE3A U MOSBICHUS 3BOIOLNOHHBIX
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI ITOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBbEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO0mue 3aKOHOMEpPHOCTH (TpaBuiia) H3BONIOUMU. [lpumyun cmenvt @yukyui. HeoOpaTuMocTh
3BOJIIOLMU. AJanTUBHAS paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIMH.

JleMoHCTpaL U

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mroiep, O. ['ekkensb.

Tabmuubl n cxembl: «PUIOTEHETUYESCKUNA DAL JIOMAAN», «APXEONTEPHUKC», «3BEpO3yOblie SIEpPh»,
«Cteronedains», «Punnopursr», «CeMeHHble NanoOpoTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«peiidp xonTHHEHTOB», «PenukTh», «HauanbHble craguu >MOPHOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJOTHYHBIE M AHAJIOTMYHBIE OpPraHbl», «PynIUMEHTBI», «ATaBU3MBI», «XPOMOCOMHBIE
HaOOphl deNOBeKa M IIMMOaH3e», «[JIaBHbIE HampaBieHUS 3BOJIOLUNY, «OO0ImKe 3aKOHOMEPHOCTH
3BOJIIOLIAN.

O6opynoBaHue: KOJJICKIMH, TepOapuy, MYJSDKM HCKOIMAEMBIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJIEKIIMH HACEKOMBIX.

Tema 4. IIpouncxosxaeHue u pa3BuTHe )KM3HU HA 3emJie

HayuHble rumotessl MpPOMCXOXKIEHUS KU3HU Ha 3emuse. AOuoreHe3 W maHcrnepMmus. JloHayuHble
IPEJICTABICHUS O 3apPOXKACHUU KU3HU (KpeaunoHu3M). ['MnoTe3a moCTOSHHOIO caM03apOoXKAEHUS )KU3HU U
e€¢ onposepxkenue onbitamu @. Penu, JI. Cnamnmanuanu, JI. Ilacrepa. IlpoucxoxkneHuwe >XU3HU U
acTpoOuoJiorus.

OcHoBHBIE dTallbl HEOpraHWYecKoW oBomtouuu. [lmaHeTapHas (reojloruyeckasi) SBOJIOIMSL.
Xumudeckasi 3BOJONUSA. AOUOTCHHBIM CHUHTE3 OpPraHWYECKUX BemiecTB u3 Heopranmyeckux. OmbiT C.
Munnepa u I'. FOpu. OGpa3zoBanue noaumepoB u3 MmoHoMepoB. KoanepsaTtHas rumoreza A. U. Omapuna,
rumnoTesa nepBudHoro Oynsona JIx. XomnneiHa, renerndeckas runoresa I'. Mémnepa. Pu6osumel (T. Uek) u
runore3a «mupa PHK» V. ['un6epra. ®opmupoBanne meMOpaH U BOSHUKHOBEHHE ITPOTOKIIETKH.

Uctopus 3emnn u MeToasl e€ nsydenus. Vickonaemble opraHnyecKkue ocTaTku. I'eoXxpoHosiorus u eé
metoabl. OTHOCUTENbHass W aOCOJIOTHAs TEOXPOHOJIOTUA. ['eoXpoHosormyeckas IKaja: S0HbI, 3pBbI,
HEePUObI, STTOXH.

HauanpHble 3Tansl opraHndeckoi 3Bostonuu. [losiBieHne U 3BOMIOLNS MEPBBIX KIETOK. JBOJIFOLMS
MeTtabonu3ma. Bo3HukHOBeHHME mNepBbIX 3KocucTeM. CoBpeMeHHble MUKPOOHBIE OHMOIIEHKM Kak aHaJIoT
nepBbIxX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpokapruoThl U H3yKapHOTHI.

[TpoucxoxaeHue  3ykapuoT  (CUMOMOreHe3).  DBOJIOLHMOHHOE  MPOMCXOXKJIEHHUE  BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX TIPYNII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE JTanbl 3BOMIONMU BbICIIMX pacTeHu. OcHOBHblE apoMop¢o3bl pacTeHHi. Bbixon
pactenuii Ha cymy. [losiBneHHe crOpoBbIX pacTeHHWH W 3aBoeBaHME UMHU cymd. CeMeHHbIe PacTEHUS.
[TpoucxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHBIE 3Tambl 3BOJIONUHM KUBOTHOro Mupa. OcHOBHbIE apomMopd03bl XKUBOTHBIX. BeHJckas
¢dayna. KemOpuiickuii B3pbIB - MOSIBJIEHUE COBPEMEHHBIX THUIOB. [lepBble XOp0BbIE KUBOTHbIE. JKU3Hb B
BOJIE. OBOJIONUS NO3BOHOYHBIX. [Ipoucxoxknenme amduobuii u  pentunuil. [IpoucxoxneHue
miekonuTaommx u nrul.  [Ipunmun  kiarodeBoro apomopdosza. OcBoeHue O€ClO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMH CYIIIH.

Pa3BuTHe xHU3HM Ha 3emJiie 110 paM U NepUoJaM: apXei, IpoTEPO30, Najle0301, ME30301, KaitHO301.
OOmass xapakTepucTHKa KJIMMaTa U TeoJIorMueckux mnpoiieccoB. [losiBIeHHe M pacuBeT XapaKTEpHBIX
OpPraHu3MOB. YTieo0pa3oBaHMe: €ro YCIOBHS U BIMSHUE HA Ta30BbIi cocTaB aTMOC(EpHI.

MaccoBble BbIMHUpaHMSI - 3KOJOTHYECKHE KPU3HCHI Mpouuioro. IIpuyuHBI M CIeACTBUS MacCOBBIX
BoIMUpaHUi. COBpPEMEHHBIM HSKOJIOTMYECKUH KpH3HC, ero ocoOeHHocTH. I[Ipobrema coxpaHeHHs
O6uropa3zHooOpasus Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHudeckoro mupa. [IpuHImnel kinaccupukanuy oprann3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: @. Penu, JI. Cnayutannanmy, JI. [Tactrep, Y. 1. Meunnkos, A. 1. Onapun, [Ix. Xonngein, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxembl: «Cxema ombiTa @. Pemm», «Cxema ombira JI. Ilactepa mo wu3y4deHHIO
caMo3apokJIeHUs Xu3Hm», «Cxema onbita C. Mumiepa, I'. FOpu», «9tansl HEOPraHMUYECKOU 3BOJIOLIUN,



«"eoxpoHonoruveckas mkana», «HadanpHble 3Tambl OpraHWYECKON 3BoMIONUNY, «CxeMa o0pazoBaHUs
JYKapuoT MyTéM cumOuoreHeza», «Cucrema >KHBOW TpUpoAbl», «CTpoeHHE BHUpPYCa», «ApoMopdo3s
pactenmity, «PuHMOPUTB), «OTHOKIETOUYHBIE BOAOPOCITH», «MHOTOKIETOUYHBIE BOAOPOCIHY», «MXH»,
«ITannopotHukn», «l'omocemenHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUA
KHUBOTHOTO MHpPa», «ApomMopdo3bl KHUBOTHBIX», «lIpocteiimme», «Kumeunonomnoctueie», «llmockue
YEPBU», «YJIEHUCTOHOTHE, «PbI0BIY, «3€MHOBOJHBIE, «IIpecmbikaroniuecs», «IItuney,
«Mutekonuraronuey, «Pa3Burhe XU3HH B apXeUCKON 3pe», «Pa3BUTHE JKM3HU B IIPOTEPO30MCKOH dpem,
«Pa3BuTHE XU3HM B NAIECO30MCKOUN 3pe», «Pa3BUTHE KM3HU B ME3030MCKON 3pey, «Pa3BuTHe XU3HU B
KaliHO301CcKOM 3pe», «CoBpeMEHHAs CHCTEMA OPTaHUYECKOTO MUPa.

O6opynoBanue: repOapuu pacTeHUM pa3IuYHbIX OT/AEIOB, KOJUICKIIUH
HACEKOMBIX, BJIaKHbIE IpPENaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKLUU WITIOKOXKHX, CKEJIETHI
MTO3BOHOYHBIX JKMBOTHBIX, Uydesia ITHUI U 3BEpEil, KOJUIEKUUU OKAMEHEJIOCTEH, IMOJIE3HBIX MCKONAEMBbIX,
MYJISIKH OPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryaabnas JgaboparopHast padora «MojaenupoBanue onbIToB Musuiepa-lOpu no u3ydeHuro
abMOTreHHOT0 CHHTE3a OPTaHNYECKUX COCTUHEHUN B IEPBUYHON aTMOChepey.

JlaboparopHasi padora «/3yueHre u onucaHue UCKOMAEMbIX OCTaTKOB IPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «3ydeHne 0cCOOEHHOCTEH CTPOCHHUS PACTCHUI PA3HBIX OTICIIOBY.

IIpakTuyeckas padora «3yueHue 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa - aHTPONOreHe3

Pa3pgensl u 3anaun anTponosorui. MeTroasl aHTPOIIOIOTUH.

CraHOBJIEHHE NPECTABICHUHN O IPOUCXOXKACHUU uenoBeka. Pennurnosnsie Bo33zpenus. CoBpeMeHHbIE
Hay4HbIE TEOPUHU.

CxonctBo 4YenoBeKka € JKMBOTHBIMU. CHCTEMaTH4ecKoe IOJIOkKEeHHe ueroBeka. CBHJETENbCTBA
CXOJICTBA YEJIOBEKA C KHUBOTHBIMH: CpaBHUTEIbHOMOp(dooruueckue, aMmOpuonaornyeckue, (pusuonaoro-
Oonoxumuueckue, mnoseaeHYeckue. OTauYMsl 4elnoBeKa OT JKUBOTHBIX. [IpsAMOXOXkIeHHE M KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOIl CUTHAJILHOM CUCTEMBI.

JBuxymue cuibl  (pakTopbl) aHTpomoreHesa: OHOJOrMYeckue, couuaiabHble. COOTHOIIEHUE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOT'eHE3E.

OcHOBHBIE CTaUU aHTPOIIOTeHe3a. PaHHME YenoBeKooOpa3Hble 00€3bsiHbI (IIPOKOHCYJIbI) U paHHHE
HOHTHJIBl - OOIIME MPEeIKH YeIOBEKOOOPa3HbIX 00€3bsH U JII0Je. ABCTPAJIONUTEKU - JABYHOTHE HPEIKU
mojien. YenoBek yMenblid, IepBbIEe U3TOTOBJICHUS OpYIUN Tpyaa. YemoBek NpsIMOXOISIIHMM U ITEPBBINA BBIXOJ
mrozelt 3a npenensl Adpuku. Yenosek reiiensOeprckuil - o0muil MpegoK HeaHIepTalbCKOro YeloBeKa U
YeJI0BeKa pa3yMHOro. UenoBeKk HeaHAepTAIbCKUM KaK BU JIFOJECH XOJIOJHOIO KinMmaTa. YenoBek pa3yMHbIN
COBPEMEHHOI0 THWIIA, JICHUCOBCKUH 4YEJIOBEK, OCBOEHHME KOHTHMHEHTOB 3a mnpeaenamu Adpuxu.
[Taneorenerrka u najaeoreHOMHUKA.

DBOJIOIUS COBPEMEHHOTO 4enoBeKka. EcTeCTBEHHBIH 0TOOp B MOMYJIAIUAX YeloBeKa. MyTaIlMOHHBIHI
npouecc U noaumop¢usM. IlonynaunoHHbsle BOJHBL, Apeiid reHoB, MUrpanus U «3PQPEKT OCHOBATENS» B
HOIYJISIMSIX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckne pacel. [lonarue o pace. bonpime pacel: eBporeougHas (eBpasuiickas), aBCTpajo-
HerpouiHas (PKBaTOpUAIbHAs), MOHTOJIOWIHAs (a3MaTCKO-aMEepUKaHCKas). Bpems M myTu pacceneHus
yeloBeka 1Mo rMiaHere. EauHCTBO denoBeueckux pac. HaydHas HecCOCTOATENBHOCTh pacu3Ma.
[IpucnocobaeHHOCTh YeloBeKa K Pa3HBIM YCIOBUSAM OKpYXKarwoled cpensl. BiusHue reorpadudeckoit
cpenbl U aperida renoB Ha MOp(OTOTHIO M PUZHOITIOTHIO YETIOBEKA.

MexaucuuIanHapHble MeToAbl B (pu3udeckor (OMONOTUYECKOM) aHTPOMOIOTHH. DBOIIOIMOHHAS
AQHTPONOJIOTHUS U MAJICOAHTPOIIOJIOT S YEJIOBEUECKUX MOMYINsIMid. bruocomuanbHbie Uccie0BaHUs TIPUPO/IBI
yesoBeka. VccienoBanue KO3BOMIOIUN OUOJIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JleMoOHCTpaL U

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpl u cxeMbl: «MeToapl aHTPOMOIOTHIY, «I 0JOBHOW MO3T uenoBeka», «UemoBexooOpaszHbIe
00e3bsiHB», «CKeleT 4YeloBeKa W CKeJeT MUMIaH3e», «PyIUMEHTh W aTaBU3MbD», «JIBIDKYIIHE CHITBI
AHTPOIOTeHE3a», «IBOJIIOIMOHHOE APEBO YEIIOBEKa», «ABCTpAIIONUTEK», «YenmoBek yMmenbii», «YHemoBek
npsMoxo iy, «JlenucoBckuii uenoBek» «Heannepransiply, «KpomanboHibl», «l[Ipeaku yenoBekay,
«OTanbl 3BOJIIOLMH YeTI0BEKa», «Packl yeroBeka.

O6opynoBaHue: MyJISKU OKaMEHEJIOCTEH, IPeIMETOB MaTepUalbHOU KyIbTYphl IIPEIKOB YEIOBEKa,
penponykuuu (poTtorpadun) KapTUH ¢ MUDOIOTHYSCKUMH U OMOJICHCKUMHU CIOKETaMHU TMPOUCXOKICHUS
yenoBeka, (ororpaduu HAaXOAOK HMCKOMAeMbIX OCTATKOB YEJIOBEKAa, CKEJIET 4YeloBeKa, MOJAETb uepena



YeJIOBEKAa M uYepena LIMMIIaH3€, MOJENb KHCTH 4YeJOBEKAa M KUCTH LIMMIIAH3€, MOJAEIU TOpca IPEAaKOB
YEJI0BEeKa.

JlabopaTopnasi pa6ora «lI3ydeHne ocoOeHHOCTEH CTpPOEHUsSI CKelleTa YENOBEKa, CBS3aHHBIX C
PSAMOXOXKICHUEM».

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTalUi YETOBEKay.

Tema 6. IK0JI0THSA - HAYKA 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB M HA/IOPraHM3MEHHbIX CHCTEM C
OKPY:KaKOILeH cpeaou

3apoxacHUe W pa3BuTHE dKoyoruu B Tpyaax A. I'ymGonbnara, K. @. Pynse, H. A. CesepiioBa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pazneinsl u 3a1aun 3xosoruu. CBs3b 3KOJIOTUH C JPYTUMU HayKaMH.

Metonsl skonoruu. lloneBeie HaOmoAeHHS. OKCIEPUMEHTHI B JKOJOTHUU: MPHUPOJAHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY)KaloLIEH Cpeabl:  JIOKAIbHbIH,
PETHOHAIILHBIN U TJI00AILHBIN.

3HavYeHHE IKOJIOTHYECKUX 3HAHUM JJI YeIOBeKa. JKOJOTHYECKOe MUPOBO33PEHHE KaK OCHOBA CBA3EH
yesnoBedecTBa ¢ npupono. dopmupoBaHUE SKOIOTMYECKON KYJIBTYpPbl M 3KOJOTMYECKOM I'PAMOTHOCTH
HaCEJICHUS.

JdeMoHcTpannmn

[Toptpetsr: A. 'ym60abaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuiet u  cxembl: «Pasznmensl akomorum», «MeToasl oskonorum», «CxemMa MOHUTOpPUHTA
OKpY>KaroIleH Cpeabh».

JlaboparopHasi padora «/3yuyeHrne METOJ0B 3KOJIOTMUYECKUX UCCIECIOBAHUNY.

Tema 7. OpranusmMsl U cpea OOMTAHUSA

Okonoruyeckre (akToppl M 3aKOHOMEPHOCTHM WX JAeicTBus. Kiaccudukamus 3KOIOTHYECKUX
¢dakTopoB: abmoTHUeckue, OuoTWyeckwe, aHTpororeHHsle. OOmMe 3aKOHOMEPHOCTH  JICHCTBHS
skonoruueckux (axrtopoB. IlpaBuno wmumaumyma (K. IInpenrens, FO. JIubux). TomnepaHTHOCTS.
OBpHONOHTHBIC M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBET Kak dKojorudeckuii paxrop. JelicTBruEe pa3HbIX Y4aCTKOB COJTHEYHOTO
CHEKTpa Ha OpraHu3Mbl. ODKOJOTHYECKHE TPYIIbl PACTEHUH U KUBOTHBIX IO OTHOIIEHHUIO K CBETY.
CurnanbHas poias cBeTa. POTONEPUOAU3M.

Temnepatypa kak JKosormueckuid  ¢akrop. JlelicTBue TemmepaTypsl Ha  OpraHU3MBI.
[ToMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak skojormueckuil ¢akrop. IlpucnocobneHuss pacTeHMid K MOAJEP/KaHUIO BOJHOTO
6anmanca. Knaccudukanus pacrenuil no otHouieHuto k Bojae. [IpucrnocobaeHus )KUBOTHBIX K M3MEHEHMIO
BOJIHOTO PEKUMa.

Cpenbl 0OMTaHUSI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/YIIIHAs, TOYBEHHAsA, INTyOMHHAs! TOANOYBEHHAs,
BHyTpUOpranusMeHHas. @U3NKO-XUMHUYECKHUE OCOOEHHOCTHU cpesl oOuTaHus oprauu3mMoB. [Ipucnocobnenns
OpPraHM3MOB K JKH3HM B pa3HbIX Cpelax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HH.

Kuzuennsle ¢opMmbl opranuzmoB. [lonstue o xuszHeHHOW (opme. JKusHeHHbIE (OPMBI pacTEHHI:
JIepeBbs, KYCTapHMKH, KYCTApHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHBIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HH.

buotnyeckne Qaxktopbl. Buabl OHOTHYECKMX B3aMMOJEHCTBHMI: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero @opmbel. Ilapasutusm, koomepamusi, MyTyaau3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxJIeOHNUecTBO). Hetpoduueckue B3aumoeicTBus (Tonnueckue, popuueckue, Gpabpudeckue). 3HaUYCHHE
OMOTHYECKUX B3aUMOACWCTBUM JJisi CYIIECTBOBAaHUS OpraHW3MOB B cpeae oOutanus. [lpuHimn
KOHKYPEHTHOT'O MCKJIIOUEHUS.

JleMoOHCTpaL U

Tabmuubl U cxembl: «Jkojoruueckue (akropb», «CBETOBOH CHEKTP», «IKOJIOTHYECKUE TPYIIIBI
JKUBOTHBIX I10 OTHOIICHHUIO K CBETY», «TEeIIOKpOBHBIE »XUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIEY,
«DPU3NONOTHYECKUE A/IAlTAIlMN KUBOTHBIX», «Cpeapl 0OMTaHUsS OpPraHU3MOBY», «BHOIOTHYECKUE PUTMBDY,
«Kusznennsle Gopmbl pacteHui», «KusHeHHble (POPMBI KUBOTHBIX», «IKOCHCTEMA IINPOKOIMCTBEHHOTO
nmeca», «JKocucrema XBOWHOro Jeca», «llemu nuTanua», «XumHuuectBo», «llapazutuzmy,
«Konkypenmusy», «Cumomnos», «KommMeHcamuzm.

Ob6opynoBanue: repOapuu PacTeHUH W IKUBOTHBIX, IMPHCIIOCOOJCHHBIX K BIMSHUIO Pa3IMYHBIX
9KOJIOTUYECKHX (PaKTOPOB, TepOapUM CBETOJIOOWBBIX, TCHEIIOOMBBIX M TEHEBBIHOCIHMBBIX PACTECHUM,
CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pPACTCHMs, TrepOapuu W  KOJUICKIUH



TETUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBBIX PACTCHUM, dydena NTHIl U 3Bepeil, repdapum pacTeHuH,
OTHOCSIIMXCS K TUrpoduram, kcepopuram, Me3opuraM, KOMHATHBIE PaCTEHUS JAHHBIX TPYII, KOJUIEKIIHH
JKUBOTHBIX, OOUTAIONINX B PAa3HBIX Cpelax, repOapuu U KOJUICKIIMH PACTEHUH M )KMBOTHBIX, 00J1aal0NINX
YyepTaMu MPUCIIOCOOICHHOCTH K CE30HHBIM M3MEHEHUSAM YCIOBUH KU3HU, repOapiy U KOJUIEKIIMH PACTeHHM
U OJKUBOTHBIX DA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMU J>KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopHas padoTa«BpIsiBIeHUE IPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETa».

JladopaTropnasi padora «BrIsBieHHE MPUCTTOCOOICHUM OPTaHU3MOB K BIIMSTHUIO TEMIIEPATYPhI».

JlabopaTopHas padora «AHaTOMMuYeCKME€ OCOOEHHOCTH pAcTEHMH M3 pa3HbIX MeCT

OOUTaHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMI

DKoJoruyeckre XapakTepucTuku mnomymsiuu. [lomynsmuss kak Ouosiornyeckass cucrema. Poub
HEOJHOPOAHOCTU Cpenibl, (U3NYECKuX OaphepoB M OCOOCHHOCTEH OHONOTMM BHIOB B (POPMUPOBAHHH
MIPOCTPAHCTBEHHOW CTPYKTYphI MonyJisiuil. OCHOBHBIE NTOKA3aTENN MONYJIALMH: YACIEHHOCTD, INIOTHOCTD,
BO3pacTHas U N0JI0Basi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIMSL.

DKoJIOru4ecKasi CTpykTypa nomyiasiuuu. OueHka YuCiAeHHOCTH MONyJsuu. JJuHaMuka nonyisauuu u
e¢ perymsuus. buotuueckuil moreHuuan nomyiasuud. MonaenupoBaHUE JUHAMUKW monynsuuu. Kpusbie
pocTta 4MClIeHHOCTH mnomynsiuu. Kpusbsle BbDKMBaHUA. Perynsiuus 4YMCIEHHOCTH MOMYJSIUN: pOJIb
(akToOpoB, 3aBUCALIMX W HE 3aBUCALIUMX OT IUIOTHOCTH. OKOJIOTMYECKHE cTpaTeruud BujaoB (r- u K-
CTpaTerun).

[TonsiTie 00 3KoJOTrMYEecKol Huie BUAa. MecTtooOutanue. MHOrOMepHasi MOJIEIbh 3KOJOTHICCKOM
Huwm /.M. Xarunncona. Pasmepsl skonornueckoit Huu. [loTeHnnanbsHas v peaau30BaHHAs HULIY.

Bun kak cucrema nonynsuuid. Apeasibl BUAOB. BUibl M UX JKU3HEHHBIE CTPATErHMH. DKOJIOTMYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPaLlUil )KMBOTHBIX. bruomornyeckue MHBa3suM 4y>KE€pPOJHBIX BUIOB.

JdeMoHcTpannmn

IToptper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxembl: « IKOJOTHYECKHE XapaKTEPUCTUKH MOMyNIAnumny», «I[IpocTpaHCcTBEHHAs CTPYKTypa
nonynsiuuu», «Bo3pacTHele nupaMuibl nonyiasuuuy, «CKOPOCTh 3acelieHHs IMOBEPXHOCTH 3eMiin
Pa3IM4YHBIMU OpraHusMammn», «Mozaemns skosorndeckor Humu Jix. M. XatunHcoHay.

OO6opynoBanue: repdapuu pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHust ceMsH pacTeHHI K pacCeIeHUIO.

Tema 9. Dxos0rus coodmecTB. IKOJOrH4YeCKre CHCTEMBbI.

Coob1ecTBa oprann3MoB. brorenos u ero ctpykrypa. CBsA31U MEX/y OpraHu3MaMu B OHOLIEHO3E.

Oxocucrema kak oTkpeitas cuctema (A. Jx. Tencnn). dyHKUMOHaIbHBIE OJOKHM OPraHHW3MOB B
9KOCHCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue Henu M CeTu.
Abuotnueckue 610ku 3xocucteM. [1ouBbl U Uikl B 3kocucTeMax. KpyroBopoT BeLIECTB U MOTOK SHEPTUU B
9KOCUCTEME.

OcHoBHBIE TOKa3aTenu 3KocucTembl. bruomacca u mpoaykuus. DKOJIOTHYECKHe MUpaMUIbl YHCed,
O6romacchl U SHEPTuu.

Junamuxa  sxocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HanpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB - cyKueccuu. [lepBUYHBIE W BTOPUYHBIE CYKLECCHMM M MX MPUYUHBI.
AHTpPOIIOTEHHBIE BO3JEUCTBUS Ha cykieccuu. KimumakcHoe cooOmiectBo. buopasznooOpasue u monHoTa
KPYrOBOpPOTa BEIIECTB - OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKocUcmemvl 03€p U peK. IKocucmemsbl MOpel U OKeaHo8. IKOCUCeMbl
MYHOPp, 11eco8, cmenelti, Ny Cmbultb.

AHTpPOIIOT€HHbIE KOCUCTEMBI. ATposKOocHCcTeMa. ArporeHo3. Paznuuns MexJy aHTPONOTeHHBIMU U
MPUPOJHBIMHU YKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucrteM. ['opoickas ¢uopa u  QayHa.
CunaHTpOonuM3anus ropoJcKoi ¢ayHbl. buojormueckoe M XO3SHCTBEHHOE 3HAUEHUE arpodKOCHCTEM H
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aWMOJICHCTBUI OpPraHM3MOB B 3KOCHUCTeMax. Ponb
KacKaoHo2o 3¢hghekma u 6ud08-20upuxamopos (Kuouesvix 6udo8) 6 @OYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc PHEPrUM U BEIIECTB MEKAY CMEXHBIMU S3KOCUCTEMAMHU. Y CTOMUMBOCTh OPTaHU3MOB, MOMYJISALUI U
3KOCHCTEM B YCJIOBHSAX €CTECTBEHHBIX U @HTPOIIOI€HHBIX BO3/IEHCTBU.

Mexanusmbl  8030elicmeus 3a2pA3HeHUll PA3HLIX MUNOE HA CYOOPLAHUSMEHHOM, OpP2aAHUSMEHHOM,



NONYTAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbL IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO2O
8030eticmaus. MeTof0I0THs MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX SKOCUCTEM.

JleMoHCTpanuu

[Toptpert: A. Ix. Tencnu.

Tabnuuer U CXEMBI: «CtpyKTypa 6uo1eHo3a», «IKocucreMa
HIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOMHOro yeca», «DyHKIMOHAJIbHBIE TPYIIB OPraHU3MOB B
skocucteMe», «KpyroBopor BemecTB B 3kocucteme», «llemu nuranus (macTOMINHAS, AETPUTHAS)»,
«DKoyornyecKkas nupamua 4uceny», « IKoJoruueckas nupamuaa Onomacco», « IKOJIOrHueckas nupamuaa
sHeprum», «ObOpazoBanue Oonota», «llepBuunas cykueccus», «BoccTaHOBIeHHE Jieca IMOCTE IMOXKapay,
«JKocucTeMa 03epa», «ArponeHos», «KpyroBopor BelecTB U MOTOK SHEPTrUU B arporeHosey», «lIpumepsi
ypOOIKOCHUCTEM.

O6opynoBanue: repOapu pacTeHHUM, KOJUIEKIIMM HACEKOMBIX, Yydesia NTHUI[ M 3Bepeil, repOapuu
KYJIBTYPHBIX U JUKOPACTYLIUX PACTEHUH, aKBAPUYM KaK MOJEINb IKOCUCTEMBI.

IIpakTuyeckasi padora «l3ydueHue u onrcanue ypo0IKOCUCTEMBI».

JlaGopaTopnas padora «/3ydyeHue pazHOOOpa3usi MEIKHUX TMOYBEHHBIX YICHHCTOHOTHX B Pa3HBIX
IKOCUCTEMAX ).

IKCKypeusi «IKCKYpCHUs B THIIMYHBINA OMoreoneHo3 (B 1yOpaBy, Oepe3HsK, eMbHUK, Ha CYXOIOIbHBIN
WM TTIOMMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JI€ WM B TEIUIMYHOE XO3SICTBO)».

Tema 10. buocdepa - riaodajabHas IKoCHCTEMA

buocdepa - oOmernnanerapHas o0Oosouka 3eMiM, TAE CYIIECTBYET WM CYIIECTBOBAJA JKHU3Hb.
PazButne mpencraBienuit o 6uochepe B Tpymax . 3rocca. Yuenue B. U. Bepuaackoro o Gmocdepe.
Ob6nactu 6uocdeps! u e€ coctas. JKuBoe BemecTBo 6rochepsl U ero GpyHKIUH.

3aKOHOMEPHOCTH  cyliecTBoBaHusi Ouoceprl. OcobeHHoctu Ouocdepbl Kak II0OATBHOM
sKocucTeMbl. JlmHaMu4eckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BemecTB 1 OMOre0XUMUYECKHE IIUKITBI
(yrnepona, azota). PurmMmuuHocTs siBIeHuit B Ouocdepe.

3onanbHOCTh Ouocheprl. [lonsitue o O6uome. OCHOBHBIE OMOMBI CYIIW: TYHIpA, XBOWHBIC Jieca,
CMEIIaHHbIE ¥ LIMPOKOJIUCTBEHHBIE JIECA, CTENH, CaBaHHBI, ITYCTBIHU, TPOIUYECKUE JIECA, BBICOKOTOPHS.
Kinnmar, pacTUTenbHbIi U KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEPHBIX (PYHKIUMA.

JleMoOHCTpaL U

[Toptpetsr: B. 1. Bepnaackuit, 3. 3rocc.

Ta6muupst u cxeMmbl: «I['eocdepst 3emnny», «kKpyroBopot azora B mpupojae», «Kpyrosopot yriepona B
npupoze», «KpyroBopor kuciopojga B npupoae», «KpyroBopor Boabl B mpupoje», «OCHOBHbIE OHOMBI
cymmn», «Knumarnyeckue nosica 3eman», «Tynapay, «Taiiray, «Cmemannsiil gecy, «LInpokoaucTBeHHBIN
nec», «Crenby», «CaBanHay, «llycTeiHay, « Tponnyeckuit iecy.

O0GopynoBanue: repOapuu paCTEeHU pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYEeCKHe KPHU3UChl U UX NpuuuHbL. Bo3ngelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3yIIHOU cpeabl. OxpaHa Bo3Ayxa. 3arpsi3HeHHE BOAHOU cpenbl. OXpaHa BOJIHBIX pecypcoB. Paspyiienue
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kamMmara.

AHTpPOIIOTEHHOE BO3/JCUCTBUE HA PACTUTEIbHBIM M JKUBOTHBIM Mup. OXpaHa pacTUTEIBHOIO H
KUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl mnpupoisl. KpacHbsle kHuru. Oco0o oxpaHseMmble
npupozansie Teppuropun (OOIIT). Borannueckue cajapl M 300JI0THYECKHE TTAPKU.

OcHOBHBIE TNPUHIUIBl YCTOWYMBOTO pPa3BUTUSL 4YelOBeYecTBa U MNpupoibl. PannoHanbHOe
NPUPOIONIOIB30BAHUE U COXpaHEHHE OHoornyeckoro pasHooOpasus 3emin. OOmmMe 3aKOHOMEPHOCTH
[JI00ANBHBIX JKOJOTHYECKHMX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCAa M €ro BepOSITHHIE
MOCIIEACTBHSIL.

Pa3BuTHie METOJOB MOHHUTOPHHIA pAa3BUTHUS OINACHBIX TEXHOTEHHBIX MpoueccoB. CucmemHvle
uccne008anusi nepexooa K pecypcocbepecarowjeil U KOHKYPEeHMOCnocooHou suepeemuxe. buonocuueckoe
pasHoobpasue u duopecypcol. Hayuonanvnvlie ungopmayuonnvie cucmemvl, obecneuusaroujue 00Cmyn K
uHgopmayuu no cOCMOAHUIO OMOENbHLIX 81008 U IKocucmeM. OcHobl
aKopeabunumayuu SKocucmem u cnocobos 6opvovl ¢ buonospeddcoeHuamu. Pekoncmpyxkyus MopcKux u
HA3EMHBIX SKOCUCTEM.

JemMoHCcTpauMu

Talnuibl 1 cxeMbl: «3arpsi3HeHne aTMochepbl», «3arps3zHeHue ruapochepbly, «3arpsa3HeHne



nouBb», «[lapHUKOBBIN 3P derT», «Ocob0 0XpaHseMble TPUPOAHBIE TEPPUTOPUNY, «MOAETH YIPABISIEMOT0
MUDPA».

Ob6opynoBanue: pororpaguu 0XpaHseMbIX pacTeHui 1 kUBOTHBIX KpacHoil kauuru Poccuiickoit
®enepanun, KpacHoW KHUTH peruoHa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYAIOIIMMHUCS IMPOTrpaMm
cpeaHero o0Iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHHIE.

B cTpykType NTMUHOCTHBIX Pe3yabTaTOB OCBOCHHMSI MMPOTPAMMBI MO OMOJIOTHH BbIAEIIEHBI CIEIYIOIIHe
COCTaBIISIFONINE: OCO3HAHWE OOYYAIONTUMUCS POCCHHCKOW TPaKIAHCKOW HIESHTHYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPENEICHHIO, Haluyue mMomusayuu K oOydeHuo OHoJoruwy,
yeneHanpasiienHoe pasgumue BHYTPEHHUX YOEKICHUH JMYHOCTH HA OCHOBE KIIIOUEBBIX LEHHOCTEH H
UCTOPUYECKHUX TPAJULUN Pa3BUTUS OMOJOTHYECKOrO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YUYAIOLTUXCS
PYKOBOJICTBOBATHCSI B CBOCH JIESATEILHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMHU CHCTEME
OHOJIOTHYECKOro 00pa30BaHUs, HalUuUe NPABOCO3HAHUSA YKOIIOTUUECKOUN KYIbTYPBl, CHOCOOHOCMU CIMABUMb
[EJIH U CTPOUTH KU3HCHHBIC IIJIAHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOSHUSI MPOrPaMMBbI 110 OMOJIOTHH JTOCTHTAIOTCS B €IUHCTBE Y4eOHOU U
BOCTIUTATEIILHONW ACSITEILHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMH COLUOKYJIbTYPHBIMU,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOIIECTBE NMPaBUIAMH U HOPMAMH
MOBEJICHUS M CIOCOOCTBYIOT IPOIECCaM CaMOTIO3HAHMs, CAMOBOCIUTAHUS M CAMOPA3BHUTHUS, PAa3BUTHUS
BHYTpPEHHEH MO3UILIUN JIMYHOCTH, MATPUOTHU3MA U YBAXKEHUS K 3aKOHY U MPABOIOPAIKY, YEIOBEKY Tpyaa U
CTapIieMy IOKOJCHHIO, B3aWUMHOTO YBaKEHHS, OCpEXHOTO OTHOUICHHS K KYJIBTYpHOMY HACIIEIUIO H
TpaauLKsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii @eneparuu, Npupoie U OKpyKaromieu cpee.

JIMYHOCTHBIE PE3YNIbTAaTHl OCBOSHHS Y4€OHOTO MpeameTa «bHoorusy JOIKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJCTBOBATHhCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JTHMYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpPHCHTAllMH, TIO3UTHBHBIX BHYTPCHHHUX YOEXKJICHHHA, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOIIecTBa, pacIIUpPEeHHe >KU3HEHHOTO OMbITa M  OMbITa
JeSITEIPHOCTH B TPOIIECCE PeaH3allid OCHOBHBIX HAIPABJICHUI BOCIUTATEIBHON IESITEIHHOCTH, B TOM
YHCIie B YaCTH:

1) rpaskaanckoro BocnuTAHHS:

c(OPMHUPOBAHHOCTD TPAYKAAHCKON MO3UIINK 00YUYaAIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO WJICHA
pPOCCUICKOro O0IIIeCTBa;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBaKEHHE 3aKOHA M IIPABOIIOPSIKA,;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH IEATENbHOCTH MPU CO3JaHUHM y4EOHBIX MPOEKTOB, PELIICHUU
y4eOHBIX M IO3HABATEIHHBIX 33134, BHIITOJIHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIIMIO IO OTHOIICHUIO K SBJICHUSIM COBPEMEHHOW JKU3HU
1 OOBSICHSTH €€;

YMEHHE YUUTHIBATh B CBOUX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JTIOACH C
Pa3HBIMH YOSKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSMHU U COITUATBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BBITIONHEHUS YUeOHBIX, TO3HABATEIBHBIX U
HCCIIEIOBATEIBCKUX 3a/1a4, YBAKUTEIHLHOTO OTHOIICHHSI K MHEHHUIO OTIITOHEHTOB MPHU 00CYKICHHH CITOPHBIX
BOIIPOCOB OMOJIOTHUYECKOTO COJCPKAHUS;

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOH IEATEITHHOCTH;

2) NaTPHOTHYECKOTO BOCHHTAHMS:

c(hopMUPOBAHHOCTH POCCUICKOMN rpak1aHCKOU HJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PoamHoil, roplocTu 3a cBOM
Kpaii, cBot0 PoiHy, CBOM S3BIK M KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIICHUE K MPUPOJTHOMY HACJIEIUIO U MaMATHUKAM MPUPOJIbI, TOCTUXKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAaHOBIEHHE U pPa3BUTUE OHOJIOTHH,
MOHMMAHUS 3HAYeHUs OMOJIOTMM B MO3HAHWU 3aKOHOB MPUPOJBI, B U3HU 4YEJIOBEKAa M COBPEMEHHOIO
00111eCTBA;

ujeiHas yoe:XIEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €ro



cyns0y;

3) AyXOBHO-HPABCTBEHHOIO BOCHHMTAHHSI:

OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUKCKOr0 HAPOAa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHHMBATh CHUTYallMI0 W IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETo;

OTBETCTBEHHOE OTHOILEHUE K CBOUM POIUTEISAM, CO3/IaHUIO CEMBHA Ha OCHOBE OCO3HAHHOIO IIPUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULMAMU HapooB Poccuu;

4) >cTeTHYecKOro BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHHE K MUPY, BKIIOUas 3CTETHKY OBITA, HAYIHOTO M TEXHMYECKOTO TBOPYECTBA,
CIIOpPTa, TPY/1a, OOLIECTBEHHBIX OTHOIIEHHMIA;

TOHNMaHHe SMOIMOHATLHOTO BO3IEHCTBHISA KUBOI MPUPOIBI U €8 IIEHHOCTH;

TOTOBHOCTL K CaMOBBIPAKCHHIO B PA3HBIX BHUJAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH Ka4YCCTBa
TBOPYECKOH JTMIHOCTH;

5) ¢usuyeckoro BocnMTaHus, (OPMHPOBAHHS KYJILTYPbl 310POBbS M 3MONHOHAJILHOIO
0J1aronosy4us:

NOHMMAaHKE U pean3alus 3J10pOBOro u 6€30macHOro 00pas3a KU3HU (310pOBOE MUTAHUE, COOTIOICHHE
TUTUCHUYECKUX TPABUJI M HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHSATHH M OTIbIXa, pEryisipHas (uznyeckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PM3HYECKOMY H
NICUXUYECKOMY 370POBBIO;

NOHMMaHWE EHHOCTH MPaBUJ HMHIMBUIYaJHHOTO W KOJUIGKTHBHOTO O€30MacHOTO MOBEICHHS B
CUTYAIIHUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJICICTBUNA M HENPHUSTUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS AJKOTOJIsI, HAPKOTHKOB,
KypeHUs);

6) TpymoBoro BocnHTAHMSI:

TOTOBHOCTB K TPYZy, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K aKTUBHON JESITENbHOCTH TEXHOJOTHYECKOW U COIMAIbHOM HampaBlIeHHOCTH,
CIOCOOHOCTh HHUITUUPOBATH, TNIAHUPOBATH M CAMOCTOSTEIHHO BBHITIOJIHSITH TAaKYIO JACSITEIHHOCTD;,

MHTEpPEC K pa3indHbIM cepam mpodhecCHOHATBHOU NeSTENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oynyiiel mpodeccuu U pealin30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHNUU BCEH KHU3HM;

7) 5K0/I0rHYecKOro BOCHHTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOUIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3eMjie, OCHOBE €€
CyILIECTBOBAHUS;

MOBBIIIEHUE YPOBHS KOJIOTMYECKON KYNbTYphl: IPUOOPETEHHE OIBbITA IIAHWPOBAHUS MOCTYIKOB U
OLICHKH UX BO3MOXHBIX ITOCJIEICTBUN JIJIS1 OKPYXKAIOIIEH CPENIbL;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOrMYECKUX Mpo0IeM U IMyTel UX pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh IMpHOOpeTaeMble NpU M3YyYEHUM OHOJOTMM 3HAHUS W YMEHHS NpH
peleHny npoodIieM, CBSI3aHHBIX C PAllMOHAIBHBIM MTPUPOIOIIONIE30BAaHUEM (COOIIIOICHHUE MTPABHII MTOBEICHHS
B IIpUPOJIC, HAIPABIEHHBIX HA COXPAHEHHE DPABHOBECUS B JKOCHUCTEMAX, OXPaHy BHJIOB, 3KOCHCTEM,
ouochepsi);

AKTHUBHOE HENPUATHE JEHCTBHUM, INMPUHOCIIIMX BpeJ OKpYXKaloLEeHd NPUPOAHOW Cpeae, yMEHHue
POTHO3UPOBATh HEONArONMPUATHBIE SKOJOTMYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBIX JCUCTBUH U
Ipe1oTBpaniaTh UX;

HaJIU4Me Pa3BUTOTO YKOJIOIMYECKOT0 MBILIJIEHUS, YKOJIOTHYECKON KYJIbTYPBI, OIBITA ACSATEIBHOCTH

3KOJIOTHYECKON HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS UMHU B IIO3HABATEIBHOM, KOMMYHUKATUBHOW M COLIMAJIBHOW IIPAKTHUKE, TOTOBHOCTU K
Y4aCTHUIO B IPAKTUYECKON AEATEIbHOCTH YKOJIOTHYECKON HAIIPaBICHHOCTH;

8) neHHoCTH HAYYHOIO MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00IIeCTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JMUAJIOre KyJIbTYp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO MECTa
B TIOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SA3BIKOBOM M YUTATENHCKON KYIbTYpbl KaK CPEACTBA B3aUMOACUCTBUS MEXKITY
JIOJIbMU U TIO3HAHUS MUDPA;

MOHMMaHUE creln(PUKN OMOJOTUN KaK HayKd, OCO3HaHUS €€ poju B (OPMUPOBAHUU PALIMOHATILHOTO



HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEeM MHUpE KaK O eAMHCTBE
NpUPOJBI, YelTOBeKa W OOIIecTBA, B TO3HAHWUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHHH Npoliem
COXpaHEHHUSI IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH JUISI COBPEMEHHOW NMBWIIM3ALUU: OOECIICYCHHUS HOBOTO
YPOBHSI Pa3BUTHS MEIUIUHBI, CO3JJaHHE TEPCIIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX peliaTh PECypCHBIC
npoOJIeMbl Pa3BUTHS YEIOBEUECTBA, IMOMCKA MYyTEH BhIXOJA W3 IIIOOATBHBIX JKOJIOTHYECKHX MPOOIeM |
obecrnieveHus nepexoa K yCTOHIMBOMY Pa3BUTHIO, PAIMOHAILHOMY HCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB
¥ GOPMHUPOBAHUIO HOBBIX CTaHIAAPTOB YKHU3HHU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJIOTHYECKHX 3HAHWUW B LEJSX MOBBIMICHUS OOLIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH, KaK COCTAaBHOW 4YacTh (DYHKIIMOHAILHOW IPAMOTHOCTH OOYYaIOIIHXCS,
dbopMupyeMoii Ipu U3ydeHUU OUOJIOTHH;

MOHWMaHHUE CYHNIHOCTH METOJIOB IO3HAHUS, WCIOJIb3yEMBbIX B €CTECTBCHHBIX HAyKax, CIIOCOOHOCTH
UCIIONIb30BaTh IOJIy9aeMble 3HAHUSA ISl aHalW3a W OOBSICHCHUS SBJICHHUN OKPYXKAIOIIETO MHpa U
NPOUCXOJSIINX B HEM U3MECHEHUH, YMEHHUE JielaTh 000CHOBAHHBIC 3aKIIIOYCHHUST HA OCHOBE HAYYHBIX (haKTOB
Y UMECIOIIHNXCS JAHHBIX C IEJIbIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIILHO KCIIOJIb30BaTh OMOJOTMYECKHE 3HAaHUS Ui PEHICHHS NpoOjeM B
PEATBbHBIX KU3HCHHBIX CUTYAIUsX,

OCO3HAHHWE IICHHOCTH HAYYHOW JCSATEIBHOCTH, TOTOBHOCTh OCYIIECTBISITh TMPOCKTHYIO U
HCCJICJIOBATEILCKYIO ACSITSIILHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BAaHUIO, K AKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU IMOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIE pe3yNbTaThl OCBOCHUS Y4eOHOTO mpeamera «bHONOrus» BKIIOYAIOT: 3HAYUMBIE
Ui (OpMHPOBaHUS ~ MHPOBO33PEHHUS]  OOYYAIOUIMXCA  MEXAUCHUIUIMHApHBIE  (MEXIpPEIMETHBIE)
oOlIieHay4YHbIE TOHATHUS, OTPa)KaloIIMe LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHEUU(PHUKY METOJI0B
NO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, HHEprus, sBICHHE, MpOIecC, CHUCTEMA,
HayyHbld (aKT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOACHUE,
U3MEpEeHue, OHKCIHEPUMEHT U Jpyrue); yHHUBEpCaJbHble YyueOHble JeicTBUsA  (TO3HaBaTeJbHbIE,
KOMMYHUKaTHBHbBIE, PETYJIATUBHbIE), oOecrneunBaromue GopmupoBaHue QyHKIIMOHAIBHOW I'PaMOTHOCTH U
COLMAJIbHOW KOMIETEHIIMH 00y4aroIuXcst; CIOCOOHOCTh 00YYaroIuXCs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKWE 3HAHWA W  YHUBEpCaJbHblE YydeOHble JIEHCTBUS B
MI03HABATEJILHOM U COIMAIbHON MPaKTHKE.

B pesynbpraTe m3ydeHus: OMOJOTMM Ha yYpOBHE CpEIHEro oO0Iero oOpa3oBaHHs y OOydaromierocs
Oyayr chopMupoBaHbl TO3HABaTENIbHbIE YHUBEpCalbHble YdeOHbIE JIeHCTBHUSA, KOMMYHHMKATHBHBIE
YHHUBEpCalbHble Yy4eOHbIE JEWUCTBUS, PETyJIATUBHbIE YHHUBEpCAlbHbIE ydeOHbIE JIEHCTBUS, COBMECTHAA
JESATEIBHOCTD.

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrPaMMBbl CPEIHEro oOmero o0pa30BaHUS JIOJKHBI
OTpakaTh:

Osgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBble Joruveckue AeiicTBU:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMaTPUBaTh €€ BCECTOPOHHE;

UCIIOJIBb30BaTh IIPM OCBOCHMM 3HAaHMM MpPUEMBI JIOTMYECKOIO MBIIIJICHUS (aHanu3a, CHHTE3a,
CpaBHEHHUs, KiacCHUPHUKaIMU, 000OIEHNUs), PacCKPbIBaTh CMBICI OHOJOTMYECKHX MOHATUN (BBIACNATH UX
XapaKTepHbIe TPU3HAKH, YCTAaHABIUBATH CBSI3H C IPYTUMH MOHSTHIMH);

ONpeeNaTh LEIN AEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUHM HMX JOCTHUKEHHS, COOTHOCHUTD
Pe3yJIbTaThl JAEATEIBHOCTH C ITOCTABIEHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTHYECKUE MTOHATHS AJ1s 00bsCHEHMsI (DAKTOB U SABJICHUIN )KUBOI IPUPOJIBL;

CTPOUTh JIOTUYECKHE pPACCYXIEHUS (MHIYKTUBHBIE, JAECIyKTHUBHBIE, [0 AaHAJIOTUM), BBIABISTH
3aKOHOMEPHOCTHU M IPOTUBOPEUUS B pACCMATPUBAEMBIX SIBJIICHUSX, (POPMYJIHPOBAThH BBIBOJIbI U 3aKIIFOUEHUS;

IIPUMEHSTHh CXEMHO-MOJIEbHBIE CPECTBA JISl IPEICTABICHUS CYIIECTBEHHBIX CBA3€H U OTHOLICHUH B
U3y4aeMbIX OMOJIOTMUYECKUX OOBEKTaX, a TaKXKe NMPOTUBOPEUUI PAa3HOTO POJia, BBIABICHHBIX B Pa3IMUYHBIX
UH(POPMALIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH pELIEHHs HOpPOOJEeMbl C YYETOM aHalu3a HUMEKOIUXCAd MaTepHalbHBIX H



HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B NIESTEIBHOCTh, OLICHHUBATh COOTBETCTBHUE PE3YJIHTATOB IIEJISM, OIECHHUBAThH
PUCKH MOCIEACTBUM AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBINOIHATH padOTy B YCIOBHUSAX PEaIbHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a3oBble HCcIeI0BATEIbCKHE AeiicTBHA:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEI0BATEIbCKON U MPOSKTHON JIeATEIbHOCTH, HAaBBIKAMH Pa3pelIeHHs
npobieM, cnocoOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IMOMCKY METOJOB PEIICHHS MPaKTHUYECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BUBI JESITEILHOCTH IO MOJyYCHHIO HOBOTO 3HAHUS, €ro MHTEPIIPETALUH,
npeoOpa3oBaHUI0 M MPUMEHEHUI0 B YYE€OHBIX CHUTyallMsiX, B TOM YHCJIE MPU CO3JAaHUM Y4YEOHBIX U
COLMANIbHBIX TIPOEKTOB;

dbopMUpPOBATH HAYYHBII THUI MBILUICHUS, BIAJAETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU TTOHATHUAMU
U METOJIaMH;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/layll B 00pa30BaTENIbHOM JEATENbHOCTH W >KU3HEHHBIX
CUTYaIHsAX;

BBISIBJISITH NPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIU3UpPOBaTh 3a/ayy, BBIIBUraTh TUIOTE3Yy €&
peleHus, HaxXxOIWTh apryMEHTHl Ul JI0Ka3aTelIbCTBA CBOMX YTBEPXKICHHWW, 3a/aBaTh IapaMeTpbl U
KPUTEPUU PELICHHUS;

aHAJM3UPOBATh IOJMyYCHHBIE B XOJ€ PEHICHUS 33/Ja4d PE3Yy/IbTaThl, KPUTHYECKH OIEHHUBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHHUBATH TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  LIEJICHANPABICHHBIA TOUCK IEpeHoca CpelcTB M CHocoOOB  JIEHCTBUS B
po(heCcCHOHATLHYIO CPEy;

YMETb NEPEHOCUTH 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpe/UlaraTb OpPUTHHAJIBHBIC MOJIXOAbI M PELICHHUs, CTaBUTh NMPOOJIEMBbl U
3a/1a4M, JOMYCKaIOIUe allbTepPHATUBHbBIE PEIICHMUS.

3) pabora c undopmanueii:

OpPUEHTHUPOBAThCSI B PA3MUYHBIX MCTOYHHMKAX HH(POpPMaLuU (TeKcTe y4eOHOro mocoOus, Hay4dHO-
HOIYJISIPHOM JIUTEparype, OMOJOTHYECKUX CIIOBApsSX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX TaHHBIX, B
WutepHere), aHanM3UpoBaTh HHMOPMALMIO pa3IUYHBIX BUAOB U (OpPM MpeAcTaBIEHUS, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GbopMyIHpOBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METO/bI IPU MOMCKE U 0TOOpe OMOJIOrHMYecKon
nHpopMaIuu, HeoOX0AMMOM TSI BBIMIOJTHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCHONB30BaHMA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTH,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY NpEeACTaBICHUsS OHOIOrMYecKoi HH(OpMaIUH
(cxembl, TpaduKH, AUArpaMMBbl, TaOJIUIIbI, PUCYHKH U JPYTOE);

UCIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CPEACTBA MpH pabore ¢ Ouonormueckoil mHpopmanumeit:
NPUMEHSITh XUMHUYECKUE, (PU3MUECKUe M MaTeMaTHYeCKHe 3HAKW W CHUMBOJBI, (OpPMYIbI, ab0peBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPe0OpPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISATHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABAHWS W 3alIUTHl WHQPOpPMANWu, WHPOPMAIMOHHOW OE30MacHOCTH
JUYHOCTH.

OBJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISAITh KOMMYHMKAIlUM BO BceX c(epax >KU3HU, AKTHBHO YYacTBOBAaTh B JAMAIOre WIH
JUCKYCCUM MO CYIIEeCTBY oOCykaaeMoil TeMbl (YMEHHE 3a/laBaTh BOIIPOCHI, BBICKAa3bIBaTh CYXKICHUS
OTHOCHTEJIGHO BBIMOJIHEHHS TpeAsiaraéMoi 3a/ayd, YYUTHIBATH MHTEPEChl M COTJIACOBAHHOCTH TO3UIMI
JIPYTUX YYaCTHUKOB JIMAJIOra WU IUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEJACTBA OOUICHHS, MNOHUMAaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHHUS KOH(MIMKTHBIX CUTYallNi, yMETh CMAT4aTh KOH(MDIUKTHI U BECTH MEPErOBOPHI;

BJIAJCTh PA3IMYHBIMU CIOCOOaMM OOLICHHS W B3aMMOJACUCTBHS, MOHMMAaTh HAMEPEHHUs IPYTux
JIOJIeH, TMPOSIBIATH YBaXXUTEJIbHOE OTHOILEHHE K COOECETHUKY M B KOPpPEKTHOH ¢dopMme (hopMynupoBarth
CBOU BO3PAXKCHHUS;



pa3BépHyTo " JIOTUYHO HU3J1araTb CBOIO TOYKY 3pCHHA C UCIIOJIB30BAHUCM SA3BIKOBBIX CPCACTB.

2) CcOBMECTHAas! 1eATeIbHOCTD:

NOHUMAaTh W HUCIOJIb30BaTh NMPEHMYILECTBA KOMAHAHOM W MHIMBUAYAIbHOW PaOOTHI MPU PELICHUU
OMOJIOTMYECKOM  TpoOIeMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTh  INPUMEHCHHsI TPYNIOBBIX  (GOpM
B3aMMO/ICHCTBUSA NIPU PELICHNU Y4eOHOH 3a/1a4H;

BbIOMPATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBUI ¢ yUETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
KQ)KJIOTO WICHA KOJUICKTHBA,

IIPUHUMATD LIEJIN COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBHA IO €€
JOCTHKEHUIO: COCTABIIATh IUIaH JICHCTBUH, paclpeneNiaTh poju ¢ Y46TOM MHEHHH Y4aCTHUKOB, OOCYXKIIaTh
pe3yibTaThl COBMECTHON pabOThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa W KaXJOTO y4YaCTHHKAa KOMAaHIbl B OOLIMI pe3yiabTarT IO
pa3paboTaHHBIM KPUTEPUIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHUBATH UJIEU C MO3ULIMKA HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKOM
3HaYUMOCTH;

OCYLIECTBIIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEICHHUE B pPaA3JIMYHBIX CUTYyalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OsgiaieHHe YHMBEPCAJIbHBIMHU PeryIssTHBHBIMH e CTBUSIMU:

1) camoopranmzanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHMS JJIS BBIABJIECHHUS MPOOJEM M UX PEUIeHUs B KU3HEHHBIX U
y4€OHBIX CUTYalUsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUH 11eJIeBbIe U CMbICIIOBBIE YCTAHOBKH B CBOUX JEHUCTBHSIX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K KMBOW IPUPOJIE, CBOEMY 30POBBIO U 3JJ0POBBIO OKPYKAIOLINX;

CaMOCTOSITENIbHO OCYILIECTBIATh [MO3HABATEIbHYIO NESTEIbHOCTb, BBIABIATH HPOOJIEMbI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AESITEIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH pEUIeHHUs NpoOJeMbl ¢ yu€TOM HMEIOLUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH Y4eOHOTO MpEeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW 3pYAUIIMU B pa3HbIX 00JacTAX 3HaHUM,
MOCTOSTHHO IOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHb.

2) CcaMOKOHTPOJIb:

JaBaThb OUCHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPEKTUBLI B ACATCIbHOCTb, OLICHUBATH COOTBETCTBUEC
pe3yIbTaTOB LENAM;

BJIAJACTh HaABBIKaAMU IO3HaBaTeIbHOU pe(l)HeKCI/II/I KakK OCO3HaHHusA COBEpIIaCMbIX I[GI?’ICTBHI?'I n
MBICTUTENBHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMH, HCHIOIL30BATh MPHEMBI pe(IeKCHH IS OLEHKH
CHTYalluM, BLIOOPA BEPHOTO PELICHUS;

YMETh OLIEHHBATh PUCKU M CBOEBPEMEHHO MPHHUMATh PEIIEHHS TI0 HX CHHKEHHUIO;

IPUHAMATH MOTHUBBI M apTYMEHTHI IPYTUX [IPY AHAJN3€ PE3YIBTATOB JEATENBHOCTH;

3) npunsiTHe ce6s U APYTUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTh OHUMATh MUP € MO3UIUH JIPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS coepxaHus yueOHoro npeamera «buosiorus» Ha yrnyOoaéHHOM
YPOBHE OpHEHTHpPOBaHBI Ha obecmeueHHe NPOPHILHOrO 00ydeHus oOydarommxcs Ouonoruu. OHH
BKJIIOYAIOT: crielpuueckue A OMONOrMM HayuHble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUI MO OCBOEHUIO,
UHTEpIpEeTallid U NPeoOpa3OBaHUIO 3HAHHWM, BHJBI JEATEIHHOCTH IO TMOJYYCHUIO HOBBIX 3HAHUH U HX
NPUMEHEHHUI0O B PAa3IMYHBIX Y4YEOHBIX, a TaKXK€ B pEAIbHBIX JXKU3HEHHBIX cuUTyauusx. llpenmerHbie
pe3yJIbTaThl IPEACTABIEHBI 110 F0J1aM U3YYEHUS.

[IpeameTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mnpenmera «buomnorus» B 10 Kaacce HOMKHBI



OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U pOJIM OHOJIOTUM B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN €CTECTBEHHO-HAYYHOW KaPTHHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOABI U PEIICHUU MPOOIeM
paloOHAIbHOIO TMPUPOIOIOIB30BAHUS, O BKJIAJAE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX B pa3BUTHE
OuoJjoruu;

BJIQJICHHE CHUCTEMOM  OMOJOrMYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
OMOJIOTUYECKHE TePMUHBI U TIOHATHSI ()KU3HbB, KJIETKA, OPTaHU3M, METabO0JIM3M, TOMEOCTa3, CaMOPETYIISIIIHS,
CaMOBOCITPOM3BE/ICHNE, HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHUE), OUOJIOrMYECKHUE TEOPHUU
(xnerounas teopus T. llIBanna, M. lneiinena, P. BupxoBa, XxpoMocoMHas Teopusl HacI€ACTBEHHOCTH T.
Moprana), yuenus (H. . BaBuiosa - o neHTpax MHOT00Opa3usi ¥ MPOUCXOKIECHUS KyJIbTYPHBIX PaCTeHUN),
3aKOHBI (€IMHOOOpPa3Usi TOTOMKOB MEPBOTO IMOKOJICHUS, PACIICIUICHHUS, YUCTOTHI TaMET, HE3aBUCHUMOTO
HacienoBanus ['. MeHzens, TOMOJIOTHYECKUX PSAZOB B HaciencTBeHHOW m3MeHunBoctd H. V. BaBuiona),
NPUHIUIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMU HAYYHOTO T[IO3HAHUSA, WCIOJIb3YeMbIX B OHOJOTHYECKHX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHUE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHBbIC MPU3HAKH: BUPYCOB, KJIETOK TMPOKAPHOT U IYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTraHU3MOB, B TOM 4YHCJIe OaKTepuii, TpuOOB, paCTCHUH, )KUBOTHBIX H
YelioBeKa, CTPOCHUS OpPraHOB U CHCTEM OpraHoB pACTeHUM, >KMBOTHBIX, YEIOBEKa, MPOLECCOB
JKU3HEICSTEIIbHOCTH, MPOTEKAIOIIUX B OPraHM3Max pacTeHUH, >KMBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX
IpoleccoB: oOMeHa BelmecTB (MeTabonu3M), NPEBpaIlCHHs DJHEPruu, OpOKEHHUs, aBTOTPO(HOrO H
reTepoTpoHOrOo THUIIOB MHUTaHUSA, (POTOCHHTE3a M XCEMOCHHTE3a, MHTO3a, Meio3a, TraMeTOoreHesa,
IMOpHOreHe3a, NOCTAIMOPUOHAILHOTO Pa3BUTHS, PAa3MHOXKEHUS, UHIUBUAYAIBHOTO DPA3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aUMOICHCTBUSI T€HOB, TE€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3H MEX]y OpPraHOMAAMH KJIETKH U UX (YHKIUSMHU, CTPOCHHEM
KJIETOK Pa3HBbIX TKaHEW M WX (PYHKIUSMU, MEXKy OPTraHaAMH U CUCTEMaMHU OPTaHOB y PACTCHHH, dKUBOTHBIX
U YeloBeKa U WX (QYHKIUSIMHU, MEKIY CHUCTEMaMU OpPraHOB M MX (DYHKIHMSMHU, MEXIY 3TallaMd OOMEHa
BEII[ECTB, JTallaMH KJIETOYHOTO IIMKJIA M KU3HEHHBIX IHUKJIOB OPraHU3MOB, 3TallaMH SMOPHOHATHLHOTO
pa3BUTHS, TCHOTHIIOM U (PEHOTUTIOM, (DEHOTHIIOM U (paKTOpaMu Cpeibl OOUTaHUS;

YMEHHUE BBISBJISITH OTJIMUYNUTEIbHBIEC TPU3HAKH KUBBIX CHUCTEM, B TOM YHWCJIE PAaCTCHHUH, KUBOTHBIX U
YEJIOBEKa;

YMEHHUE UCIIO0Ih30BaTh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY
JUISL 1I0Ka3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yMEHUE pemarh OWOJOTWYECKHE 3aJaud, BBIABIATH MPUUYUHHO-CIICICTBEHHBIC CBSI3U MEXKITY
UCCIIeTyeMbIMH OHOJOTHYECKUMHU MPOIIECCaMU U SIBICHUSMH, JENaTh BBIBOABI U MPOTHO3BI HA OCHOBAHUU
MOJIYYSHHBIX PE3YJIbTAaTOB;

YMEHHE BBIMOTHATH JA0OPAaTOpHBIE U TpPaKTHYECKHe paboThl, COOMIOAAaTh MpaBHia MpU paboTe ¢
y4eOHBIM U JJa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPATH UX HKCIEPUMEHTATBHBIMU CPEACTBAMH, GOPMYIUPYS LENTb
MCCJIEIOBAHMS, AHAIM3UPOBAThH MOJTYyUYEHHBIE PE3yJIbTATHI U JIeNIaTh BHIBOIBI,

YMEHHE Y4acTBOBaTh B Y4e€OHO-HCCIEIOBATENbCKONW paboTe MO OMONOTHH, DKOJIOTUU U MEAMIIHHE,
MPOBOJIMMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M IMMyOJIMYHO MPEACTABISITH MOJYYCHHBIE PE3YJIbTAThI
Ha YIYCHHUYECKUX KOH(PEPEHIUSX;

YMEHHE OIICHMBATh OJTUYECKHE aCIMEeKThl COBPEMEHHBIX WCCIICIOBAHUNA B 00JacTH OHOJIOTHH U
MEAWIMHBI (KIOHMPOBaHUE, HUCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HAMPAaBICHHOE H3MEHEHHE TeHOMa H
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBJISATh OCO3HAHHBIN BBIOOp OymyIieil mpodeccHoHaNbHON NeSTENbHOCTH B 0OIACTH
OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO0351UCTBA, MTUIIEBOM MPOMBIIIIEHHOCTH,
yrayOmsiTh TIO3HABaTENbHBI HMHTEPEC, HAMpaBICHHBIH HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH
npodecCuu 1 MPOJA0HKEHHE OMOIOTUYECKOT0 00pa30BaHus B OpraHU3aIUsIX CPeIHET0 MPOo(eCcCHOHATEHOTO
U BBICIIIETO OOPa30BaHMS.

[IpeameTHBIE pe3ynabTaThl OCBOCHHS ydeOHOro mnpenmera «buonorus» B 11 Kaacce HOTKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U pOJIM OHOJIOTUM B CHCTEME €CTECTBEHHBIX HAyK, B
(GOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MUpPA, B TO3HAHHH 3aKOHOB TPUPOILI U
pEIIeHUH SKOJOTMYEeCKHX IMpOoO0JIeM 4YelOoBEeYeCTBa, a TaKkKe B PEIIEHWH BOMPOCOB PALMOHAIBLHOTO
MPUPOIOTIONB30BaHUS, U B (JOPMUPOBAHUHU LIEHHOCTHOTO OTHOIICHHS K MPUPOE, OOIIECTBY, YETIOBEKY, O



BKJIa/I€ POCCUICKUX U 3apyOeKHBIX YIEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH;

YMEHHUE BJIAZIETh CUCTEMOM OMOJIOrMUYECKMX 3HAHWM, KOTOpas BKIIIOYAET ONpPENENEeHUsI U MOHUMaHue
CYIIHOCTH OCHOBOIIOJIAraloNIMX OHOJOTHYECKUX TEPMHHOB M MOHATHH (BHA, 3KOocHcTeMa, Ouocdepa),
Ouosiornyeckue Teopuu (3BOIrOLMOHHAs Teopus Y. JlapBuHA, CUHTETHYECKash TEOPUs SBOJIIOLUH), YUCHHUS
(A. H. CeBepuoBa - o myTsix W HampasjieHUsX sBoitonuu, B.M. Bepnanckoro - o 6uocdepe), 3aKOHbI
(renernueckoro paBHoBecus k. Xapau u B. BaiinOepra, 3apoasimeBoro cxojactsa K. M. bapa), nmpasuna
(muaumyma FO. JIubOuxa, 3KoJOrMyeckod NHUpamMHUAbl PHEPruM), rumnoresbl (runoresa «vupa PHK» V.
['unGepTa);

YMEHHUE BIAJIETh OCHOBHBIMH METOJIAMH HAy4YHOTO IO3HAHMSA, HMCIIOJIB3YEeMbIMH B OMOJIOTHYECKUX
UCCIICIOBAaHUSX JKHUBBIX OOBEKTOB M HKOCHCTEM (ONUCaHME, M3MEpeHHe, HaOlroeHUe, HKCIEPUMEHT),
crioco0amH BBISIBJIICHUS M OLICHKH aHTPOTIOT€HHBIX U3MEHEHHU B TIPUPOJIE;

YMEHHUE BBIJEIATh CYILIECTBEHHbIE NPU3HAKU: BHUJIOB, OMOr€OLEHO30B, 3KOCHCTEM M Ouochepsl,
CTaOUIIM3UPYIOLIETO, IBUKYILETO U Pa3phIBAOLIET0 €CTECTBEHHOI00TOOpA, aJlJIONAaTPUYECKOro U
CHUMIIaTPUUYECKOIO BUI000PA30BaHMs, BIUSHMS JBMXKYIIUMX CHJI 3BOJIIOLUM Ha T€HO(POHA MOMYJALUH,
nprUcnoco0JIEHHOCTH OPraHU3MOB K Cpeie OOMTaHuUs, YepeOBaHUs HANPABICHUN 3BONIONNHU, KPYrOBOPOTA
BEIIIECTB U [TOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHME YCTAaHABIMBAaTh B3aWMOCBSI3M MEXJIY IPOLIECCAMU 3BOJIOLUHU, JBWKYLUIUMH CHUJIAMHU
aHTPOIIOTre€He3a, KOMIOHEHTaMU Pa3IMYHBIX SKOCHCTEM U MPUCIIOCOOICHUAMHU K HUM OPIaHU3MOB;

YMEHHUE BBISBIATH OTIMYUTENIbHBIC TPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOJICHHOCTh BUAOB K Cpene
oOuTaHus, aOMOTHMYECKUX U OHOTHYECKHUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3€Hl OpraHu3MOB B
C000111eCTBaX, AaHTPOIIOT€HHBIX U3MEHEHUH B 3KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJIOTNYECKYI0 TEPMUHOIOIHIO U CUMBOJIUKY
JUIsL 1OKa3aTeJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CHUCTEMATUYECKUX TPYII, B3aUMOCBA3H OPraHU3MOB U
cpeabl OOMTaHMs, €JUHCTBA YEJOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUs MHOrooOpasusi BHUIOB M
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA;

yMEHHE pelaTh OHOJOrMYecKHe 3ajjaud, BbUIIBJIATh INPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY
UCCJIETyeMbIMH OMOJIOTMYECKUMHU MPOLIECCAMU U SIBICHUSMH, JI€JIaTh BBIBOJABI U MPOTHO3bl HA OCHOBAHUU
HOJYYEHHBIX Pe3yJbTaToB,;

YMEHME BBINOJIHATH JTAOOpATOpHbIE U MpPAaKTHUYECKHE paboThl, coOI0AaTh IMpaBWia Hpu paboTte C
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHUE BBIIBUTATh THITOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIMH CPEACTBaMH, (HOPMYITHPYS LENb
UCCIIEI0BaHMsl, aHAJTM3UPOBATh MTOJyYEHHbIE PE3YJIbTAaThI U JIeNIaTh BHIBOJIBI;

YMEHHE Yy4acTBOBATh B YUEOHO-HCCIEAOBATEIHCKON paboTe Mo OMOJOTHUH, SKOJOTUU U MEIUIIMHE,
IPOBOIUMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATH MOJYyYEHHBIE PE3yIbTaThl
Ha YYEHUYECKUX KOH(PEPEHIIHIX;

YMEHHUE OIIEHHWBATh TMIIOTE3bl U TEOPUU O MPOUCXOXKICHUM >KU3HHU, YEeJIOBEKa U YEeJIOBEYECKUX pac, O
IPUYMHAX, OCIEACTBUSIX U crioco0ax MpeAoTBpalleHus rinodaabHbIX U3MEHEHHUH B Onocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BbIOOp Oyayliel mpodeccHOHaIbHON AEATENbHOCTH B 00JaCTH
OMOJIOTUH, 3KOJOTUH, MPUPOJONOIb30BAHUS, MEIUIUHBI, OUOTEXHOJOTHH, ICUXOJIOTUH, BETEpUHAPHH,
CEJICKOT0 XO03sCTBa, MUIEBON MPOMBIIIICHHOCTH, YIIyOIsTh MMO3HABATENbHbBIM HHTEPEC, HANPaBICHHBIH
Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOMIEH MPOGECcCHr U MPOJOHKEHHE OMOJIOTHYECKOro 0O0pa3oBaHUS B
OpraHu3alMsIX CPEAHEr0 MPOPEeCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Kosnm4yecTBO 4acoB
No /i HaumeHoBaHMe pa3aesioB U TeM Koutpoabubie | IlpakTuyeckue | Jpekrponnbie (mudposbie)
B NPOrpamMMbl Beero padoThI padoTsI o0pa3oBaTe/bHbIE PecypChl
https://lesson.edu.ru/lesson/
1 Buomorus kak Hayka 1 0 0 https://www.vaklass.ru/p/biologia#progra
m-10-klass
https://lesson.edu.ru/lesson/
2 JKuBble cCTEMBI U X M3Y4YCHUE 2 0 0 https://www.vaklass.ru/p/biologia#progra
m-10-klass
https://lesson.edu.ru/lesson/
3 buonorus kinetku 2 0 0.5 https://www.vaklass.ru/p/biologia#progra
m-10-klass
https://lesson.edu.ru/lesson/
4 XuMUYecKasi OpraHu3aIusl KIeTKH 10 1 1 https://www.vaklass.ru/p/biologia#progra
m-10-klass
https://lesson.edu.ru/lesson/
5 CrtpoeHre U GyHKITUH KICTKH 8 1 2 https://www.vaklass.ru/p/biologia#progra
m-10-klass
OBMEH BOLLECTE 1 [IPeBDALLCHHE https://lesson.edu.ru/lesson/
6 m peppatit 9 1 1 https://www.vaklass.ru/p/biologia#progra
SHCPTHUHU B KIICTKEC
m-10-klass
HacrecTsenmas uHbopMaIms 1 https://lesson.edu.ru/lesson/
7 A N pmatt 9 1 0.5 https://www.vaklass.ru/p/biologia#progra
pcanmn3anusg €€ B KJICTKE
m-10-klass
https://lesson.edu.ru/lesson/
8 Ku3HeHHBIH MUK KIIETKH 6 0.5 1 https://www.vaklass.ru/p/biologia#progra
m-10-klass



https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
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https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
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https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

https://lesson.edu.ru/lesson/
9 CtpoeHue u QyHKIMH OpraHU3MOB 17 1.5 1.5 https://www.yaklass.ru/p/biologia#progra
m-10-klass
PASMEONKEHIE 1 DASBITIE https://lesson.edu.ru/lesson/
10 p 8 0.5 1.5 https://www.yaklass.ru/p/biologia#progra
OpTraHU3MOB
m-10-klass
TeHeTHKA - HAYKA O https://lesson.edu.ru/lesson/
11 HACIICACTBEHHOCTH U H3MEHUUBOCTH 2 0 0.5 https://www.yaklass.ru/p/biologia#progra
OpPraHU3MOB m-10-klass
https://lesson.edu.ru/lesson/
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 1 https://www.yaklass.ru/p/biologia#progra
m-10-klass
https://lesson.edu.ru/lesson/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 0.5 1 https://www.yaklass.ru/p/biologia#progra
m-10-klass
https://lesson.edu.ru/lesson/
14 I'eHeTHKa yemoBeKka 3 0.25 0.5 https://www.yaklass.ru/p/biologia#progra
m-10-klass
https://lesson.edu.ru/lesson/
15 Cenexuus OpraHU3MOB 4 0.25 1 https://www.yaklass.ru/p/biologia#progra
m-10-klass
BHOTeX HONOMIS 1 CHETETHeCKas https://lesson.edu.ru/lesson/
16 m 4 0.25 0 https://www.yaklass.ru/p/biologia#progra
ouosorus
m-10-klass
https://lesson.edu.ru/lesson/
17 PeszepBHOE Bpems 1 0 0 https://www.yaklass.ru/p/biologia#progra
m-10-klass
OBIIEE KOJIMYECTBO YACOB I10 102 875 13

[TPO'PAMME
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https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

11 KUIACC

KoJimuecTBO 4acoB
Ne HaumeHoBanue pa3aesioB ¥ TEM KontposabHbie | IlpakTudeckue | DjexrpoHHbIe (HUPPOBDLIE)
n/n MPOrpaMMbI Bcero padoTsI padoTbI o0pa3oBaTejibHbIE PeCypPChI
3apoIeHue U Pa3BUTHE https://lesson.edu.ru/06/11
1 3BOJIIOLMOHHBIX IPE/ICTABICHUI B 4 0.25 0 https://www.yaklass.rU/p/biologia#program-11-
Oouogoruu klass
https://lesson.edu.ru/06/11
2 MHKPO3BOJIIOLHS 1 €& Pe3yIbTaThl 14 15 2 E}tps:/lwww.vaklass.rU/p/bioquia#proqram-ll-
ass
https://lesson.edu.ru/06/11
3 Maxkpo3BOJIOIHS U €€ PEe3YIIbTaThI 6 0.5 0 https://www.yaklass.ru/p/biologia#program-11-
klass
https://lesson.edu.ru/06/11
4 gg;;;xomﬂeme 11 PASBHTHC HH3HH Ha 15 1.5 15 https://www.yaklass.ru/p/biologia#program-11-
klass
https://lesson.edu.ru/06/11
5 TIponcxozxnenue yenosexa - 10 1 1 https://www.yaklass.ru/p/biologia#program-11-
aHTpPOIIOreHE3 klass
DKOJOTUsl — HayKa 0 https://lesson.edu.ru/06/11
6 B3aMMOOTHOIICHHUAX OPraHu3MOB U 3 0.25 0.5 https://www.yaklass.ru/p/biologia#program-11-
HaJOPraHU3MEHHBIX CUCTEM C klass
OKPYKAIOIIEN CPENO
https://lesson.edu.ru/06/11
7 OpraHu3MbI 1 Cpesia OOUTaHHs 9 1 15 https://www.yaklass.ru/p/biologia#program-11-
klass
https://lesson.edu.ru/06/11
8 DKOJIOTHS BUIOB M MOMYJIAIAI 9 1 0.5 https://www.yaklass.ru/p/biologia#program-11-
klass



https://lesson.edu.ru/06/11
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https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
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DKOJIOTUA COO0IIECTB. DKOJIOTHUECKUAE

https://lesson.edu.ru/06/11

9 CHOTEMLL 12 1 0.5 E.//www.yaklass.rU/p/bloqu|a#proqram-11-
https://lesson.edu.ru/06/11
10 Burocdepa - rodanpHas 9KOCHCTEMA 6 05 0 E'Ittps:/lwww.vaklass.rU/p/bioquia#proqram-ll-
ass
https://lesson.edu.ru/06/11
11 UYemoBeK U OKpYIKaroIas cpeja 6 0.5 0 https://www.yaklass.ru/p/biologia#program-11-
klass
https://lesson.edu.ru/06/11
12 PesepBHOe Bpems 8 0.5 0 https://www.yaklass.ru/p/biologia#program-11-
klass
OBHIEE KOJIMYECTBO YACOB I10 102 95 75

I[TPOTPAMME



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Koan4uecTBO 4acoB
Ne TeMa VDOKa KonTpoabneie [[Ipaktuyeckue [Jara D1eKTPOHHBIE HU(PPOBLIE
n/n yp Beero padoTbI padoThbI M3y4YeHUs o0pa3oBaTe/bHbIE PeCypChl
buonorus kak KOMIUIEKCHAsI HayKa https://lesson.edu.ru/lesson/
1 U KaK 4acTh COBPEMEHHOI'O 1 0 0 https://www.yaklass.ru/p/biologia#program-
o0miecTBa 10-klass
https://lesson.edu.ru/lesson/
2 JKuBnble cucTemMbl U UX CBOMCTBA 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
VPOBHEBAS OPFAHN3ALIS KIBLX https://lesson.edu.ru/lesson/
3 CIfCTeM P 1t 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
TCTODHS OTKDLITIS 1 H3VIeHIs https://lesson.edu.ru/lesson/
4 p P v 1 0 0 https://www.yaklass.ru/p/biologia#program-
KIICTKH. KJ’IGTOLIHaSI TCOpI/Iﬂ 10-k|aSS
Meto1bl MONEKYIAPHON U
KH“eTquOH 6H°H°6m“' - https://lesson.edu.ru/lesson/
5 paKTiiecKad pabota «¥isyuceHue 1 0 0.5 https://www.yaklass.ru/p/biologia#program-
METOJIOB KJIETOYHOI OMOJIOTUHA 10-Klass
(xpoMatorpadusi, snexTpodopes,
nuddepeHnrantbHoe
neHrpudyruposanue, [1LP)»
https://lesson.edu.ru/lesson/
6 XUMHYECKUN COCTAB KIIETKH 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
7 MuHepaibHbIC BEIIECTBA KICTKH, 1 0.25 0 https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
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uX OMOIIOTHYecKasi poJib

https://www.yaklass.ru/p/biologia#program-

10-klass

Opranuveckue BEemeCTBa KICTKU
— Oenku. JJaboparopnas pabora

https://lesson.edu.ru/lesson/

8 «OBHApyIKeHHE BEIKOB ¢ 0 0.5 https://www.yaklass.ru/p/biologia#program-
IIOMOIIIBKO KAYECTBCHHBIX M
peaKuuii»
CroficTsa, KraccHpuKams i https://lesson.edu.ru/lesson/
9 ’ a 0.25 0 https://www.yaklass.ru/p/biologia#program-
byHKIIUK OEIKOB
YHKI 10-klass
T — https://lesson.edu.ru/lesson/
10 _p eBOLLL 0 0 https://www.yaklass.ru/p/biologia#program-
yr A 10-klass
R —— https://lesson.edu.ru/lesson/
11 _p J—— 0.25 0 https://www.yaklass.ru/p/biologia#program-
bi 10-klass
H . JIHK
P}yIII<<H eﬁggsbzgn;:;)n;&))lm " https://lesson.edu.ru/lesson/
12 <<HC(£J‘I€J10BEHI/IepHyKJIIZI/IHOBBIX 0 0.5 https://www.yaklass.ru/p/biologia#program-
KHCJIOT, BBIACJIICHHBIX M3 KJICTOK M
paanqH},Ix OpFaHI/I3MOB>>
Crpoenne 1 pyrkimn AT®. https://lesson.edu.ru/lesson/
13 Jpyrue HyKieosuarpubochars 0 0 https://www.yaklass.ru/p/biologia#program-
(HT®D) 10-klass
Cexpennponanue JTHK. MeTost https://lesson.edu.ru/lesson/
14 TeHOMMKH, TPAHCKPHUITOMHKH 0 0 https://www.yaklass.ru/p/biologia#program-
MPOTECOMHUKH 10-klass
https://lesson.edu.ru/lesson/
15 Meto/ibl CTPYKTYPHOM OHOIOTHH 0.25 0 https://www.yaklass.ru/p/biologia#program-

10-klass
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TuIel KIETOK.

https://lesson.edu.ru/lesson/

16 ITpokapHoTHIECKas KIeTKa 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
CrpoeHue dyKapHOTHUECKOM https://lesson.edu.ru/lesson/
17 kieTku. [pakruueckas pabora 0 0.5 https://www.yaklass.ru/p/biologia#program-
«3yueHne CBOMCTB KJIETOYHOMN 10-klass
MeMOpaHbD)
https://lesson.edu.ru/lesson/
18 [ToBepXHOCTHBII ammapar KJICTKH 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
OnHOMEMOpaHHBIE OPTaHOUIBI
kierku. [IpakTnyeckas pabora https://lesson.edu.ru/lesson/
19 «M3ydenue nBUKECHUS 0 0.5 https://www.yaklass.ru/p/biologia#program-
IUTOILJIa3MbI B PACTHTEIbHBIX 10-klass
KJIICTKax)>
HOJ’IyaBT OHOMHBIC Opl"aHOI/II[LI
IGICTKH: MUTOXOH/PHH, TLIACTHEL. https://lesson.edu.ru/lesson/
20 Jlaboparopua padota 0 0.5 https://www.yaklass.ru/p/biologia#program-
<<I/ICCJ'I€J10BaHI/Ie IJ1a3MoOJIn3a 1 10—k|ass
JACIIa3MOJIN3a B paCTI/ITeJ'IBHI)IX -
KJICTKax>»
HeMeMODAMHLLE ODIAHOMILL https://lesson.edu.ru/lesson/
21 P P a 0.5 0 https://www.yaklass.ru/p/biologia#program-
KJICTKN
10-klass
https://lesson.edu.ru/lesson/
22 Crpoenrie U GyHKIIUH spa 0.5 0 https://www.yaklass.ru/p/biologia#program-
10-klass
CpaBHUTENbHAS XapaKTEPHCTHKA https://lesson.edu.ru/Iesson_/ _
23 0 0.5 https://www.yaklass.ru/p/biologia#program-

KJIETOK dyKapuoT. JlaboparopHas
pabota «/3yueHue cTpoeHus

10-klass
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https://www.yaklass.ru/p/biologia%23program-10-klass

KJICTOK pa3JIMYHBIX OPraHUu3MOB))

ACCUMUIISIIIAS U TUCCUMMIISLIUS —
JIB€ CTOPOHBI MeTaboIM3Ma. THUIIbI
oOMeHa BEIleCTB.

https://lesson.edu.ru/lesson/

24 0 0.25 https://www.yaklass.ru/p/biologia#program-
JlaboparopHas pabota «3ydenue 10-klass
KaTAJIUTUYECKOU aKTUBHOCTU —
q)epMeHTOB (Ha HpHMepe aMHJIa3bl
NIn KaTaJ’IaBLI)»
DepMEeHTaTUBHBIN XapaKTep
peaKI_[I/Iﬁ KJICTOYHOI'O
Mjggfgfﬁfa‘egﬁ()p atopHa https://lesson.edu.ru/lesson/
25 P ya 0 0.5 https://www.yaklass.ru/p/biologia#program-
(epMEHTaTUBHOTO PACIICTIIICHHUS 10-klass
IIEPpOKCHUIa BOJAOpOaa B -
paCTI/ITeJIBHBIX " ) KUBOTHBIX
KIICTKax»
BTk H-aK THBATODL H GeNKil- https://lesson.edu.ru/lesson/
26 P 0 0 https://www.yaklass.ru/p/biologia#program-
MHTHOUTOPBI 10-Klass
ABToTpod B THI 06MeHa https://lesson.edu.ru/lesson/
27 P 0.25 0 https://www.yaklass.ru/p/biologia#program-
BEILECTB 10-klass
https://lesson.edu.ru/lesson/
28 dorocuHTE3 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
Xemocuutes. JlabopaTopHas httpsE//Iesson.edu.ru/Iesson_/ _
29 paGota «CpaBHEHHE TIPOIIECCOB 0 0.25 https://www.yaklass.ru/p/biologia#program-
(1)OTOCI/IHTe3a U XEMOCHUHTC3a» —10-k|aSS
30 AHaspoOHbIe OpraHu3Mbl. Buiel 0.5 0 https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-
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https://www.yaklass.ru/p/biologia%23program-10-klass

Oopoxenus. JlabopatopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS
U JIBIXaHHS»

10-klass

AdpoOHBIC OPTaHU3MBI. JTaIlbI

https://lesson.edu.ru/lesson/

31 SHEpreTHYECKOro 0BMeHa 0 0 Tgf)ilzéls\;vww.yaklass.ru/p/bloloqla#proqram-
DHeprus MeMOPaHHOTO TPaCHTA https://lesson.edu.ru/lesson/
32 npotoHoB. Cunte3 AT®: pabora 0.25 0 https://www.yaklass.ru/p/biologia#program-
nporonHoid AT®- cuHTa3bI 10-klass
https://lesson.edu.ru/lesson/
33 Peakiyiyi MaTprYHOTO CHHTE3a 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
U ——— https://lesson.edu.ru/lesson/
34 P pHIm p 0 0 https://www.yaklass.ru/p/biologia#program-
cunte3 PHK 10-klass
https://lesson.edu.ru/lesson/
35 TpaHcnsus u e€ sTanbl 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
KomihoBaHIe AMIHOKICIOT. PoiL https://lesson.edu.ru/lesson/
36 np ' 0 0 https://www.yaklass.ru/p/biologia#program-
pubocom B OmocuHTe3e Oenka 10-Klass
OPFaHIBALIS FeHOMA Y IDOKADHOT https://lesson.edu.ru/lesson/
37 p I y Hpokap 0 0 https://www.yaklass.ru/p/biologia#program-
1 SyKaproT 10-klass
MoeKkVISDHbE MEXAHIEMAL https://lesson.edu.ru/lesson/
38 YIAp 0.25 0 https://www.yaklass.ru/p/biologia#program-
BKCHpeCCI/II/I TCHOB y 3y1<ap1/10T 10-k|ass
39 Bupycbl — BHEKIIeTOUHBIE (HOPMBI 0 05 https://lesson.edu.ru/lesson/

JKU3HU U O0JIUTaTHBIC

https://www.yaklass.ru/p/biologia#program-
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napa3uTsl. [IpakTiudeckas pabota
«Co31anue MOJIeJIM BHPYCay

10-klass

BupycHbie 3a00eBanus yeoBeka,

https://lesson.edu.ru/lesson/

40 . 0.25 0 https://www.yaklass.ru/p/biologia#program-
KHNBOTHBIX, paCTeHI/II/I
10-klass
HAHOTeX HONOMIH B GHOTOM 1 https://lesson.edu.ru/lesson/
41 0.5 0 https://www.yaklass.ru/p/biologia#program-
MEOULIMHE
10-klass
https://lesson.edu.ru/lesson/
42 JKu3HEHHBI MUK KIETKA 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
43 Matpuunsriii cuate3 JJTHK 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
Xpomocomsr. JlaGopaTopHas https://lesson.edu.ru/lesson/
44 pabora «M3yHuenHe XpOMOCOM Ha 0 05 https://www.yaklass.ru/p/biologia#program-
TOTOBBIX MHKponpenapaTaX» M
https://lesson.edu.ru/lesson/
45 JleneHue KJIETKU — MHTO3 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
Tunsl knetok. Kapuokunes u )
wiToKuHes. JlaGopaTopHas paGoTa https://lesson.edu.ru/ Iesson_/ _
46 ) 0 0.5 https://www.yaklass.ru/p/biologia#program-
«Habmromenne MIUTO3a B KIIETKAX 10-Klass
KOHUYMKa KOpeIlKa JTyKa (Ha >
TOTOBBIX MUKpOIIpenaparax)»
Per VIS KI3HEHHONO KA https://lesson.edu.ru/lesson/
A7 Yy o 0.25 0 https://www.yaklass.ru/p/biologia#program-
KIJIICTOK
10-klass
48 OpTaHH3M KaK eJMHOE Ee0e 0.25 0 https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-
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10-klass

Tkanu pacrenuii. JlJabopaTopHas

https://lesson.edu.ru/lesson/

49 pabora «M3yuenne Tkameit 0 0.5 https://www.yaklass.ru/p/biologia#program-
pacTeHui» 10-klass
TkaHU )KMBOTHBIX U Y€JIOBEKA. https://lesson.edu.ru/lesson/
50 JlaboparopHas pabota «3ydenue 0 0.5 https://www.yaklass.ru/p/biologia#program-
TKaHEN KUBOTHBIX)» 10-klass
Opransr. CHCTEMBI OPraHoB. https://lesson.edu.ru/lesson/
51 Jla6opatopras pabota «H3yuenne 0 0.5 https://www.yaklass.ru/p/biologia#program-
OpPraHoOB IIBETKOBOI'O paCTCHH)) M
https://lesson.edu.ru/lesson/
52 Ornopa Tena opraHu3MoB 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
53 JIBHKEHHE OpraHM3MOB 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
54 [TuTanue opraHu3MoB 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
[MuTanue MO3BOHOYHBIX https://lesson.edu.ru/lesson/
55 XKUBOTHBIX. [TuimeBapurenbHas 0.25 0 https://www.yaklass.ru/p/biologia#program-
CHCTEMA YEIIOBEKa 10-klass
https://lesson.edu.ru/lesson/
56 JIpIxaHue OpraHu3MOB 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
JBIXAHHE TO3BOHOUHEIX https://lesson.edu.ru/lesson/
57 0 0 https://www.yaklass.ru/p/biologia#program-
JKUBOTHBIX N YCJIOBCKA
10-klass
58 Tpascropr BemecTs y 0 0 https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-
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OpPraHu3MOB

10-klass

KpOBCHOCHaH cucrema

https://lesson.edu.ru/lesson/

59 [I03BOHOYHBIX KUBOTHBIX U 0 0 https://www.yaklass.ru/p/biologia#program-
qeoBeKa 10-klass
https://lesson.edu.ru/lesson/
60 Bbinenenue y opraHu3smMoB 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
61 3amura y OpraHu3MoB 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
62 HNmmyHHas cuctema 4emoBeka 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
P IDAKIMOCTE 1 DErVIALLIS https://lesson.edu.ru/lesson/
63 AP PEryIIALHIA y 0 0 https://www.yaklass.ru/p/biologia#program-
OpraHnu3mMoB
10-klass
['yMopaibHast perynsus u https://lesson.edu.ru/lesson/
64 SHJIOKPUHHAS CHCTEMa YKMBOTHBIX 0.25 0 https://www.yaklass.ru/p/biologia#program-
U YeJIOBeKa 10-klass
https://lesson.edu.ru/lesson/
65 @DopMbI pa3MHOXKEHHS OPIraHU3MOB 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
66 [TonoBoe pazMHOXkeHHE 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
67 Meiios 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
68 l'ametorenes. O6pa3oBanue 1 0 05 https://lesson.edu.ru/lesson/

Pa3BUTHUC ITOJIOBBIX KJICTOK.

https://www.yaklass.ru/p/biologia#program-
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JlaGopaTtopHnast pabora «3yueHue
CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIpEnapaTax»

10-klass

NuauBrunyansHOE pa3BUTHE

https://lesson.edu.ru/lesson/

69 0.25 0 https://www.yaklass.ru/p/biologia#program-
OpPraHnu3mMoB — OHTOI'CHEC3
10-klass
K ITAIKA ODFAHOB 1 TKAHCH 113 https://lesson.edu.ru/lesson/
70 Jlika op 0 0 https://www.yaklass.ru/p/biologia#program-
3apoz[51me13mx JINCTKOB
10-klass
POCT Hu pa3131/1T1/Ie JKHUBOTHBIX.
JIaboparopHas paboTa https://lesson.edu.ru/lesson/
71 «BBIsIBIICHHE TPU3HAKOB CXO/ICTBA 0 0.5 https://www.yaklass.ru/p/biologia#program-
3apOJIbIIIeH TO3BOHOYHBIX 10-klass
JKHNUBOTHBIX))
P ASMHOKEHIE 1 DASBHTIC https://lesson.edu.ru/lesson/
72 N p 0 0.5 https://www.yaklass.ru/p/biologia#program-
pacrenuii. JlaboparopHas pabota
10-klass
«CTpoeHHe OpraHOB Pa3MHOKEHUS E—
BBICIIITUX paCTeHHﬁ>>
MeTODIs CTAHOBTCHI 1 DASBITIA https://lesson.edu.ru/lesson/
73 P p 0 0 https://www.yaklass.ru/p/biologia#program-
TCHCTHUKU KaK HaYKI/I
10-klass
g;{t;if;e ;;g?::oﬂlf;m;gia https://lesson.edu.ru/lesson/
74 ' patop p 0 0.5 https://www.yaklass.ru/p/biologia#program-
«/Ipo3oduna kak 0OBEKT 10-Klass
TCHCTHUUYCCKHUX HCCHCHOB&HHﬁ)) -
3aKOHOMEPHOCTH HACTEIOBAHHS https://lesson.edu.ru/lesson/
75 0 0.5 https://www.yaklass.ru/p/biologia#program-

MpU3HAKOB. MOHOTHOpHIHOE
ckpemuBanue. [IpakTuueckas

10-klass
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pabora "M3yueHue pe3ysibTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
Jp030¢UIHI"

I{uTonorunueckre OCHOBBI

https://lesson.edu.ru/lesson/

76 0 0 https://www.yaklass.ru/p/biologia#program-
MOHOFI/I6pI/II[HOF0 CerH_[I/IBaHI/IH 10-k|ass
J— ce CKPeLLUBAIE https://lesson.edu.ru/lesson/
77 pyrot petll ) 0.25 0 https://www.yaklass.ru/p/biologia#program-
Henosnoe nomMmuHMpoBanue 10-klass
JurubpuaHOE CKpEIInBaHHKE. https://lesson.edu.ru/lesson/
78 IIpaktuueckas pabora «M3yyenue 0 0.5 https://www.yaklass.ru/p/biologia#program-
PEe3yJIBTaTOB TUTHOPHUIHOTO 10-klass
CKpEIIUBAHUS Y IPO30(UITBD)
T ma— https://lesson.edu.ru/lesson/
79 0.25 0 https://www.yaklass.ru/p/biologia#program-
IH/IFI/I6pI/II[HOFO CerIIII/IBaHI/Iﬂ 10-k|aSS
CLeIIICHHOe HACTEIOBAMIE https://lesson.edu.ru/lesson/
80 1 4 0 0 https://www.yaklass.ru/p/biologia#program-
HpI/ISHaKOB 10-k|ass
XPOMOCOMHAS TEOPIs https://lesson.edu.ru/lesson/
81 P p 0 0 https://www.yaklass.ru/p/biologia#program-
HaCJICACTBECHHOCTHU 10-k|ass
https://lesson.edu.ru/lesson/
82 ['eneTrka mosa 0.25 0 https://www.yaklass.ru/p/biologia#program-
10-klass
https://lesson.edu.ru/lesson/
83 I'eHoTum Kak 1enocTHas cucTeMa 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS 0.25 0 https://lesson.edu.ru/lesson/

pacTeHUH, KUBOTHBIX U

https://www.yaklass.ru/p/biologia#program-
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https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
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https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass

YCIOBCKa

10-klass

M3meHunBOCTh MpU3HAKOB. Bl

https://lesson.edu.ru/lesson/

85 0 0 https://www.yaklass.ru/p/biologia#program-
NU3MCHYUBOCTHU
10-klass
Mo udHKanuonsas https://lesson.edu.ru/lesson/
86 . 1 0 0 https://www.yaklass.ru/p/biologia#program-
NU3MCHUYHNUBOCTDH
10-klass
Bapuaunonsslii psia u
BapHalliOHHAA KpUBai. https://lesson.edu.ru/lesson/
87 Jlaboparopnas padota 0 05 https://www.yaklass.ru/p/biologia#program-
((I/ICCJIG,I[OBaHI/Ie SaKOHOMepHOCTeﬁ 10—k|ass
MO TU(DUKAITHOHHOM
N3MCHUYHNBOCTHU. HOCTpOCHI/Ie
BapHaIOHHOI'O psifa U
BapUAIMOHHON KPUBOI»
L e HOTHIHECKAS HAMEHIHBOCTE https://lesson.edu.ru/lesson/
88 ’ 0.25 0 https://www.yaklass.ru/p/biologia#program-
KOM6I/IHaTI/IBHa}I NU3MECHYUBOCTH
10-klass
MyraronHast ©3MEHYHUBOCTb. https://lesson.edu.ru/lesson/
89 IpaxTryeckas pabora «Myranun 0 0.5 https://www.yaklass.ru/p/biologia#program-
y Ipo30¢uiIbl (Ha TOTOBBIX 10-klass
MUKpoIpenaparax)»
3aKOHOMEPHOCTH MYTAI[HOHHOTO https://lesson.edu.ru/lesson/
90 npoiiecca. DMUTCHETHKA U 0.25 0 https://www.yaklass.ru/p/biologia#program-
SIHUTE€HOMHUKA 10-klass
I'eHeTnka yeaoBeka. https://lesson.edu.ru/lesson/
91 [MpakTryeckas pabota 0 0.5 https://www.yaklass.ru/p/biologia#program-

«CocTaBlIcCHHE U aHAIIN3

10-klass
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https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
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https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

POIOCIOBHOM»

https://lesson.edu.ru/lesson/

92 MeToapl METUITMHCKOU T€HETUKN 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass

3HAYCHNC MC/IMIMHCKO [CHCTHKH https://lesson.edu.ru/lesson/

93 B MPE/IOTBPALIICHHI 1 JIEUCHHHT 0.25 0 https://www.yaklass.ru/p/biologia#program-
TCHCTHUUYCCKUX 3a6OHCBaHI/II/I 10-k|ass
YCcJIOBCKaA -
OCHOBHBIE ITOHATHS CEIEKIINH. https://lesson.edu.ru/lesson/

94 JIaboparopHas pabora «3y4yenue 0 0.5 https://www.yaklass.ru/p/biologia#program-
COPTOB KYJbTYPHBIX PACTCHHUI U 10-klass
HOpOIl JOMAaIITHUX KUBOTHBIX»
MeToBI CeNeKIHOHHOI PaGOTHL. httpss//lesson.edu.ru/Iesson_/ _

95 JlaGoparopras paGota «/3yuenue 0 0.5 https://www.yaklass.ru/p/biologia#program-
METOJIOB CEJICKIUH PACTCHUIN» 10-klass
JIOCTHIKEHUS CENeKIIH PaCTEHHiA https://lesson.edu.ru/Iesson_/ _

96 W KUBOTHBIX. [TpaKTHIecKas 0 0 https://www.yaklass.ru/p/biologia#program-
pabota «IIpuBHBKa pacTeHUI» 10-klass
CoxpaHeHHe, H3yueHne 1 https://lesson.edu.ru/lesson/

97 HCIIONB30BAHME FeHETHICCKIX 0.25 0 https://www.yaklass.ru/p/biologia#program-
pecypcoB 10-klass
Eno;ce;;{zng;v;ﬂ]géca;ggyxa 1 https://lesson.edu.ru/lesson/

98 P p A ) 0 0.5 https://www.yaklass.ru/p/biologia#program-
[IpakTuyeckas padora «3yueHue 10-klass
00BEKTOB OMOTEXHOJIOTHI)) -
OCHOBHLIE HAIDABICHIs https://lesson.edu.ru/lesson/

99 Up 0 0 https://www.yaklass.ru/p/biologia#program-
CHUHTCTHUUYCCKOU 6I/IOJ'IOFI/II/I 10-k|ass

100 XpoMOCOMHAas ¥ TeHHAS 0.25 0 https://lesson.edu.ru/lesson/

p
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https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/

https://www.yaklass.ru/p/biologia#program-

WHXXEHEPUS 10-klass
https://lesson.edu.ru/lesson/
101 MeauuuHcKre OMOTEXHOIOTUN 1 0 0 https://www.yaklass.ru/p/biologia#program-
10-klass
PesepeHbiii ypok. [ToBTOpeHue, https://lesson.edu.ru/lesson/
102 000011IeHNEe, CHCTEMATH3AINS 1 0 0 https://www.yaklass.ru/p/biologia#program-
3HAHWMN 10-klass
OBIIEE KOJIMYECTBO YACOB I10 102 875 135

I[TPOTPAMME



https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://lesson.edu.ru/lesson/
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https://lesson.edu.ru/lesson/
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass
https://www.yaklass.ru/p/biologia%23program-10-klass

11 KUIACC

KoaunuecTBo 4acoB
Ne Tesa Yboka KonTpoabneie | IIpakTudeckue | Jlara D1eKTPOHHBIE HUPPOBLIE
n/n yp Beero padoTsI padoTsI H3y4YeHus o0pa3oBaTe/bHbIE PeCypChl
https://lesson.edu.ru/06/11
1 SposronronHas Teopus U. L 0 0 https://www.yaklass.ru/p/biologia#program-
JlapeuHa 11-klass
https://lesson.edu.ru/06/11
5 JIBUKYIIKE CUIIBI BOJIFOLUM 1 0 0 https://www.yaklass.ru/p/biologia#program-
Bu10B 1o Y. JlapBuny 11-klass
https://lesson.edu.ru/06/11
Bopr0a 3a CYLICCTBOBAHHC, https://www.yaklass.ru/p/biologia#program-
3 €CTECTBEHHBIN U 1 0 0 11-klass
HCKYCCTBEHHBIN 0TOOp
https://lesson.edu.ru/06/11
Popmuposanne https://www.yaklass.ru/p/biologia#program-
4 CUHTETHUYECKOHN TeOpHUHn 1 0.25 0 11-klass
3BOJIFOITNHU
https://lesson.edu.ru/06/11
Otaribl 5BOTTIOIHOHHOTO https://www.yaklass.ru/p/biologia#program-
5 MPOIecca: MHKPOIBOJIOIIHS 1 0 0 11-klass
1 MaKpO3BOJIIOI A
https://lesson.edu.ru/06/11
Tonynsums — https://www.yaklass.ru/p/biologia#program-
6 AJIeMEHTapHasl €IMHULIA 1 0 0 11-klass
3BOJIOIUHU I—
7 3aK0H IeHETHYECKOT0 1 0 0.5 https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
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https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11

paBHoBecus JIx. Xapau, B.
BaiinGepra. JlabopatopHas
pabora «BplsiBiIeHUE
W3MEHYUBOCTH y 0CO0€EH
OJTHOTO BUIa»

https://www.yaklass.ru/p/biologia#program-

11-klass

DneMeHTapHbIE (PaKTOPHI

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

8 9BOJIIOIUH 0 0 11-klass
https://lesson.edu.ru/06/11
Odexr ocrosarens. https://www.yaklass.ru/p/biologia#program-
9 DddexT OyTHIIOIHOTO 0.25 0 11-klass
TOPJIbIIIKA
Murpauuu. M3omsimn https://lesson.edu.ru/06/11
10 TIOTTYJISIITHIA: 0 0 https://www.yaklass.ru/p/biologia#program-
reorpaguyeckas, 11-klass
Onosoruyeckas
. https://lesson.edu.ru/06/11
Ecrectsennblii 0100p — https://www.yaklass.ru/p/biologia#program-
11 HaNpaBJISIOMIi GakTop 0.25 0 11-klass
3BOJIFOIINHN
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
12 [TostoBoi#t 0TOOP 0.5 0 11-klass
[IpucnocobaeHHOCTD )
OIAHEZMOB KAK PE3yISTAT https://lesson.edu.ru/06/11 _ _
13 0 0.5 https://www.yaklass.ru/p/biologia#program-
MHKPO3BOJIFOIINH.

JlaGopaTtopHnas pabota
«3yuenune apomopdo30B u

11-klass
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MM0AJANTALUN y paCTCHUI
7 5KUBOTHBIX)

[Tpumeps! ipucrocoOaeHU
Yy OPraHU3MOB:

MOpPQOJIOTHUECKHE,
usnonornyeckue, https://lesson.edu.ru/06/11
14 OMOXMMHYECKHE, 0 0.5 https://www.yaklass.ru/p/biologia#program-
IMOBEJACHYECKHE. 11-klass
JlaGopaTopHas pabota
«[Ipucnocobenus
OpPraHu3MoOB U UX
OTHOCUTCJIbHAA
HGJIGCOOGPEISHOCTB»
?;?;?y%?;ﬁ%%ﬁi pHas https://lesson.edu.ru/06/11 _ _
15 6 CDaBHCHIE BILIOB 0 0.5 https://www.yaklass.ru/p/biologia#program-
pabotd «-p % 11-klass
10 MOP(}OIOTUIECKOMY
KPUTEPHIO»
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
16 CrtpykTypa B 0 0 11-klass
https://lesson.edu.ru/06/11
Buoo6pazoBanue Kak https://www.yaklass.ru/p/biologia#program-
17 0 0 11-klass
PE3YyJIbTaT MUKPOIBOJIOINN ="RIdoo
https://lesson.edu.ru/06/11
18 CB#13b MHKPOIBOJTIONHH 0.95 0 https://www.yaklass.ru/p/biologia#program-

SIIMICMHUOJIOTHH

11-klass



https://lesson.edu.ru/06/11
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https://lesson.edu.ru/06/11

Maxpossormonus. https://www.yaklass.ru/p/biologia#program-
19 ITaneonTonoruueckue 0 11-klass
METOAbI I/I?)y‘ICHI/IH 3BOJJIHOIINH] 7
https://lesson.edu.ru/06/11
” BroreorpaduyecKie MeTob! 0.95 https://www.yaklass.ru/p/biologia#program-
HU3YUYEHUS 3BOITIOLUU ) 11-klass
https://lesson.edu.ru/06/11
OMOPHOIOTHYECKHE U : . .
https://www.yaklass.ru/p/biologia#program-
21 CPaBHUTENBHO- 0 11-Klass
MOP(HOIOTHUECKHE METO,TBI =
I/13y‘leHI/I}I 3BOJJOIINN
MOJIeKVISIDHOLCHETHICCKIE https://lesson.edu.ru/06/11
22 5 YA ’ 0 https://www.yaklass.ru/p/biologia#program-
HNOXHUMHNUYCCKUC U
11-klass
MaTEMAaTHYCCKNUEC METOAbI -
I/ISYHCHI/I}I 3BOJJIOIINHN
https://lesson.edu.ru/06/11
b3 O6111e 3aKOHOMEPHOCTH 0 https://www.yaklass.ru/p/biologia#program-
JIBOJIIOIIUA 11-klass
https://lesson.edu.ru/06/11
AJanTHBHAS PaTHALHSA. https://www.yaklass.ru/p/biologia#program-
24 HepaBHOMEpHOCTH TEMITOB 0.25 11-klass
SBOJIFOIINN I—
https://lesson.edu.ru/06/11
Hayu4mble rumotesst https://www.yaklass.ru/p/biologia#program-
25 MPOUCXOKICHUS )KU3HU Ha 0 11-klass
3emite
26 JloHay4HbIe MpeCTaBIeHUS 0 https://lesson.edu.ru/06/11
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0 3apPOXKJICHUH JKU3HU

https://www.yaklass.ru/p/biologia#program-

11-klass

OCHOBHEBIE JTAIIb]

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

27 HEOPraHUYECKOM 3BOJIIOIUU 0.25 0 11-klass
https://lesson.edu.ru/06/11
ba [HIIOTE3EI 3apOKICHNUS 0 0 https://www.yaklass.ru/p/biologia#program-
SKU3HI 11-Kklass
Ucropus 3emnu u MeToabl €€
usydenus. JlabopatopHas https://lesson.edu.ru/06/11
29 pabota «M3ydyeHue u 0 0.5 https://www.yaklass.ru/p/biologia#program-
OIMCAaHHE UCKOMAeMBIX 11-klass
OCTAaTKOB APCBHUX
OpTaHnu3MOB»
https://lesson.edu.ru/06/11
Havanbubie STarbI https://www.yaklass.ru/p/biologia#program-
30 OpraHUY€ecKOi 3BOIIONUH 0 0 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
31 DBOJIOIHUS DYKApUOT 0 0 11-klass
(OCHOBHIE STAIIbI JBOMIOLHH https://lesson.edu.ru/06/11
32 PACTHTEILHOTO MUPa. 0 0.5 https://www.yaklass.ru/p/biologia#program-

[IpakTuyeckas padora
«M3y4enne ocobeHHOCTEH
CTPOCHUS

11-klass
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pacTeHH pa3HbIX OTJIETIOB)

OCHOBHBIC 3TaIIbI 9BOJJIIOLIMH

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

33 *HMBOTHOTO MHpPa 0.25 0 11-klass
DIBOIIOLNS KUBOTHBIX.
[TpakTuyeckas pabora https://lesson.edu.ru/06/11
34 «3yuenue ocoOCHHOCTEH 0 0.5 https://www.yaklass.ru/p/biologia#program-
CTPOEHHS TIO3BOHOYHBIX 11-klass
JKHUBOTHBIX))
https://lesson.edu.ru/06/11
35 PasBuTHE XHU3HA Ha 3eMiie 0 0 https://www.yaklass.ru/p/biologia#program-
10 5PaM U IIEPUOTaM 11-klass
https://lesson.edu.ru/06/11
Maccosble BEIMMpaHns — https://ww.yaklass.ru/p/biologia#program-
36 9KOJIOTUIECKHUE KPU3UCHI 0 0 11-klass
IIPOLLIJIOTO -
. https://lesson.edu.ru/06/11
CoBpemeHHbIH https://www.yaklass.ru/p/biologia#program-
37 9KOJIOTMYECKUH KpU3HC, ETO 0.25 0 11-klass
0COOEHHOCTH
https://lesson.edu.ru/06/11
38 CoBpeMmeHHas cucremMa 0 0 https://www.yaklass.ru/p/biologia#program-
OPTraHUYECKOTO MPOIILIOTO 11-klass
https://lesson.edu.ru/06/11
39 OCHOBHBIE CUCTEMATHYECKHE 0.5 0 https://www.yaklass.ru/p/biologia#program-

TPYIIIBI OPraHU3MOB

11-klass
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AHTpOII0JIOTHS — HayKa O

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

40 YeoBeKe 0 0 11-klass
https://lesson.edu.ru/06/11
Pa3BuTHE NIpE/ICTABICHHIA O https://www.yaklass.ru/p/biologia#program-
41 0 0 11-kI
MIPOMCXOKICHUH YeTIOBEKA 1 L1-KIass
MecTo uenoBeka B CUCTEME
op %aHquCKOFO Mgpa‘ https://lesson.edu.ru/06/11
42 Jlaboparopuas pabora 0 0.5 https://www.yaklass.ru/p/biologia#program-
«M3ydyenne ocobeHHOCTEM 11-klass
CTPOCHUS CKEJIETa YEJIOBEKa, -
CBA3AHHBIX C
MPAMOXOKIACHHUCM))
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
43 JBroKyIre CHIIbI 0 0 1 ass
AHTPOIIOTCHE3a =L"RAldoo
C https://lesson.edu.ru/06/11
OOTHOIICHHE https://www.yaklass.ru/p/biologia#program-
44 OMOJIOTHYECKUX H 0.25 0 : : :
11-klass
COLIMAJIbHBIX (PaKTOPOB B EE—
AHTPOIIOTCHE3C
https://lesson.edu.ru/06/11
OCHOBHBIE CTATHH https://www.yaklass.ru/p/biologia#program-
45 0 0 11-klass
AHTPOIIOTCHE3a =L"Aldoo
TaicoreHeTHKa I https://lesson.edu.ru/06/11
46 0.25 0 https://www.yaklass.ru/p/biologia#program-

maJJICOrcHOMHKa

11-klass
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OBOJIIOLUS COBPEMEHHOTO

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

47 YelloBeKa 0 0 11-klass
YemoBeUECKHE PACHI. https://lesson.edu.ru/06/11
[TpakTuueckas pabora https://www.yaklass.ru/p/biologia#program-
48 0 0.5
«M3yueHne 3KOJOTUIECKIX 11-klass
aJanTalnyi 4eJIoBEKa)
https://lesson.edu.ru/06/11
MesXIuCcIUIIMHAPHEIE https://www.yaklass.ru/p/biologia#program-
49 0.5 0 11-klass
METOAbI aHTPOHOJIOFI/II/I =="NIA9Y
https://lesson.edu.ru/06/11
3aposK/IcHHE U Pa3BUTHE https://www.yaklass.ru/p/biologia#program-
50 0 0 11-KI
3KOJIOTUH 11-Klass
MeTo1p1 SKOJTOTHH.
JlaGoparopHas paboTa https://lesson.edu.ru/06/11
51 «M3y4yeHne MeTo10B 0 0.5 https://www.yaklass.ru/p/biologia#program-
JKOJIOTHYECKUX 11-klass
HUCCIIENOBAHUN)
https://lesson.edu.ru/06/11
3HaYeHHE PKOJIOTHUECKUX https://www.yaklass.ru/p/biologia#program-
52 . 0.25 0 11-kl
3HAHUU JJIS1 YeJIOBEKA L L-KIaSs
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
53 Dkonornyeckue HaKTopsl 0 0

11-klass
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AbGuotnueckue GakToOpHbI.
CBeT Kak 3K0JIOTUYECKUI
dakrop. JlabopaTopHas

https://lesson.edu.ru/06/11

54 pabora «BpIsBiIeHHE 0 0.5 https://www.yaklass.ru/p/biologia#program-
npucnocoOIeHni 11-klass
OpPraHnu3MoOB K BJIMAHHIO
CBETa»
AlGuotnueckue GpakTOpHI.
TemMmneparypa kak
SKOJIOTUYECKHii (hakTop. https://lesson.edu.ru/06/11
55 JIaGopatopHas paGora 0 0.5 https://www.yaklass.ru/p/biologia#program-
«Br1sBneHUE 11-klass
MIPUCTIOCOOICHUI
OpTraHru3MOB K BJIUSAHHUIO
TEMIICPATYPhD»
AbuoTtnueckue GpaxkTopsl.
Braxocts Kak https://lesson.edu.ru/06/11
56 SKONOTHHEECKHH (PaKTOp. 0 0.5 https://www.yaklass.ru/p/biologia#program-
JlaGopaTtopHnast pabota 11-klass
«AHaToMHUYECKHUE -
0COOEHHOCTH pacTeHH U3
Pa3HbIX MECT oOHUTaHUS»
https://lesson.edu.ru/06/11
57 Cpe/tbl 06HTaHMSA 0.5 0 Ttlt_pksl:;/svsvww.vaklass.ru/p/bioloqia#proqram-
OpTraHnu3MOB =L"RIdoo
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
58 buonorndeckne puTMbl 0 0

11-klass
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https://lesson.edu.ru/06/11

XKusnennsie GopmeI https://www.yaklass.ru/p/biologia#program-
59 0.25 11-kl
OpraHu3MOB L 1-KIaSs
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
60 buorndeckue GaxTopsr 0 11-klass
;:’;I;;;I;H:;CP;ZXZ%EI;HX https://lesson.edu.ru/06/11
61 A A 0.5 https://www.yaklass.ru/p/biologia#program-
CYI_I_[eCTBOBaHI/IH OpraHnu3mMoB
11-klass
B cpezie OOuTaHus E—
https://lesson.edu.ru/06/11
DKOJIOrNYEeCKHE https://www.yaklass.ru/p/biologia#program-
62 0.25 11-kl
XapaKTePUCTUKU MOMYIISALNAN 1 1-KIass
OCHOBHBLE HOKA3aTeIN https://lesson.edu.ru/06/11 _ _
) https://www.yaklass.ru/p/biologia#program-
63 HOHYJ'IHI_II/II/I. YHUCJIICHHOCTD, O 11—k|ass
IIJIOTHOCTBD, B03paCTHa$I H -
II0JIOBAsI CTPYKTypa
OCHOBHBLE HOKA3ATeNN https://lesson.edu.ru/06/11 _ _
_ https://www.yaklass.ru/p/biologia#program-
64 HOHYJ'IHI_II/II/I. pO)KJIaeMOCTB, 025 11-k|ass
HpHpOCT, TEMII pOCTa, -
CMepTHOCTL, MI/II‘paI_II/II/I
https://lesson.edu.ru/06/11
DKOJIOTHYECKas CTPYKTypa https://www.yaklass.ru/p/biologia#program-
65 0 11-klass
HOHyJ'ISII_II/II/I = L7AIASS
66 JluHamuKa momynsiuy u eé 0 https://lesson.edu.ru/06/11
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peryssius

https://www.yaklass.ru/p/biologia#program-

11-klass

KpI/IBBIe pocTa YHUCICHHOCTHU

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

67 nomyssitiun. KpuBbie 0 0 11-klass
BBIDKHBAHH A
3 https://lesson.edu.ru/06/11
KOTOTITICCRA HIIIA BUAA. https://www.yaklass.ru/p/biologia#program-
68 JlaGopaTopHas pabora 0 05 - : :
11-klass
«[Ipucnocobnienuss  cemsiH E—
paCTeHI/Iﬁ K paCCCIICHUIO»
https://lesson.edu.ru/06/11
Bun xak cucrema https://www.yaklass.ru/p/biologia#program-
69 . 0.25 0 11-klass
HOHy.HSIIII/II/I =="RIdoo
https://lesson.edu.ru/06/11
3aKOHOMEPHOCTH TIOBEIEHHUS https://www.yaklass.ru/p/biologia#program-
70 - 0.25 0 11-klass
n MI/IFpaI_[I/II/I JKHUBOTHBIX == NIOOY
https://lesson.edu.ru/06/11
Co0061IeCTBO OPraHu3MOB — https://www.yaklass.ru/p/biologia#program-
71 0 0 11-KI
OUOLIEHO3 L 1-KIaSs
https://lesson.edu.ru/06/11
DKocucTeEMa KaK OTKPhITast https://www.yaklass.ru/p/biologia#program-
72 0 0 11-klass
cucTeMa 11-klass
K https://lesson.edu.ru/06/11
PYTOBOPOT BEIIECTE H https://www.yaklass.ru/p/biologia#program-
73 IIOTOK SHEPTUU B 0 0

IOKOCUCTEME

11-klass
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OCHOBHBIE TOKA3aTEN

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

4 3KOCHCTEMBI 0 0 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
75 DKOJIOTUYECKUE TUPAMUJIBI 0 0 11-klass
https://lesson.edu.ru/06/11
W3MeHeHus COOOIIECTB — https://www.yaklass.ru/p/biologia#program-
76 0.25 0 11K
CYKLIECCHUU 1 1-KI1aSs
[TpupoHBIE SKOCHCTEMBI. https://lesson.edu.ru/06/11
DKOCHUCTEMBI 03€p U PEK. https://www.yaklass.ru/p/biologia#program-
77 N 0 0
DKocucTeMBbI MOpei U 11-klass
OKCaHOB
https://lesson.edu.ru/06/11
11IpHpOIHEIE SKOCHCTEMEL. https://www.yaklass.ru/p/biologia#program-
78 DKOCHUCTEMBI TYHJIP, JIECOB, 0 0 11-klass
CTeneH, MyCThIHb
https://lesson.edu.ru/06/11
AHTPOIIOreHHBIE https://www.yaklass.ru/p/biologia#program-
79 0 0
9KOCHCTEMBI 11-Klass
yp603KOCI/ICTeMLI. E::DSEZ'GSSOI’].Q?([:.rU/OG//]./:t)_ logia
80 IpakTiaeckas paGota 0 0.5 11pksl. www.yaklass.ru/p/biologia#program-
«3yueHue u onucanue 217K1aSS
ypOOIKOCUCTEMBI
3a https://lesson.edu.ru/06/11
81 KOHOMEpHOCTH 0.25 0 https://www.yaklass.ru/p/biologia#program-

(dhopMHUpPOBaHUSI OCHOBHBIX

11-klass



https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia%23program-11-klass
https://www.yaklass.ru/p/biologia%23program-11-klass

B3aMOJIENCTBUN
OPraHU3MOB B SKOCHCTEMAX

Mexanusmbl BO3a€HCTBUA
3arpsA3HEHUIN Pa3HbIX TUIIOB

https://lesson.edu.ru/06/11

82 Ha cyOOpraHU3MEHHOM, 0.25 https://www.yaklass.ru/p/biologia#program-
OpraHU3MEHHOM, 11-klass
HOHyJISII_II/IOHHOM nu
OKOCHUCTCMHOM YPOBHAX
https://lesson.edu.ru/06/11
brocdepa — https://www.yaklass.ru/p/biologia#program-
83 oOmieruianeTapHast 000JI09Ka 0 i
11-klass
3emMin
https://lesson.edu.ru/06/11
84 Vuenne B. U. Bepuaznckoro 0 https://www.yaklass.ru/p/biologia#program-
o 6uocdepe 11-klass
https://lesson.edu.ru/06/11
3aKOHOMEPHOCTH https://www.yaklass.ru/p/biologia#program-
85 0.25 11K
CYIIECTBOBaHMS OHOChEpHI L 1-KIass
https://lesson.edu.ru/06/11
KpyroBopoOTHI BEIIECTB https://www.yaklass.ru/p/biologia#program-
86 0 11kl
6I/IOFCOXI/IMI/I‘-ICCKI/IG IIUKJIbI A
https://lesson.edu.ru/06/11
g7 30HATBEHOCTE GHOCHEPHL. 0 https://www.yaklass.ru/p/biologia#program-
OcHOBHBIE OUOMBI CYIITH 11-klass
https://lesson.edu.ru/06/11
88 YcToiauBoCTh OHOChepsI 0.25 https://www.yaklass.ru/p/biologia#program-

11-klass
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DKOJOTUYECKUE KPU3UCHI

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

89 UX PHYHHBI 0 11-klass
A https://lesson.edu.ru/06/11
HTPOTIOTCHIOE https://www.yaklass.ru/p/biologia#program-
90 BO3JICHCTBHE HA 0.25 1 l-kl'aSS * :
PaCTUTENIbHBIN U )KUBOTHBIN EE—
MUp
https://lesson.edu.ru/06/11
01 Bos/eiicTBue YenoBeka Ha 0 https://www.yaklass.ru/p/biologia#program-
orochepy 11-klass
https://lesson.edu.ru/06/11
https://www.yaklass.ru/p/biologia#program-
92 OxpaHa IpUpoIbI 0 11-klass
https://lesson.edu.ru/06/11
OcHOBHbIE MPUHLHATIEI https://www.yaklass.ru/p/biologia#program-
93 YCTOWYUBOTO Pa3BUTHS 0 11-klass
YCcJIOBCUCCTBA U HpI/IpOJILI
Eaﬁﬂgggﬁﬁ?jwwm u https://lesson.edu.ru/06/11
94 pHp 0.25 https://www.yaklass.ru/p/biologia#program-
COXpaHeHI/IC
6 11-klass
HNOJIOTHUYCCKOT O
pa3zHooOpasus 3eMiun
https://lesson.edu.ru/06/11
OGoOmenue o Teme https://www.yaklass.ru/p/biologia#program-
95 «MUKpPOIBOJTIONHUS U €& 0

pe3yJIbTaThD)

11-klass
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O00011EeHME 110 TEME

https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program-

96 «Makpo3BOIIONHUS U €€ 1 0 0 11-Klass
pe3yNbTaThD)
https://lesson.edu.ru/06/11
Obobuienne 1o Teme https://www.yaklass.ru/p/biologia#program-
97 «[IpoucxoxaeHue u 1 0 0 11-klass
pa3BUTHE )KM3HU Ha 3eMIIE» -
https://lesson.edu.ru/06/11
Obobuienue no reme https://www.yaklass.ru/p/biologia#program-
98 «[IpouncxoxaeHre 4eIoBeKa 1 0.25 0 11-klass
- AHTPOIIOT'CHE3»
OGoG1ernHe 110 Teme https://lesson.edu.ru/06/11 _ _
https://www.yaklass.ru/p/biologia#program-
99 «IKOJIOTHUs - HAyKa O 1 0 0 11-Klass
B3aMMOOTHONICHUAX I
OpPraHnu3MoOB»
https://lesson.edu.ru/06/11
Obobmienne 1o Teme https://www.yaklass.ru/p/biologia#program-
100 «Oprasusmel U cpena 1 0.25 0 11-klass
OOHUTaHUI» S
https://lesson.edu.ru/06/11
Obobmienne 1o Teme https://www.yaklass.ru/p/biologia#program-
101 «IKOJIOTHS BUIOB U 1 0 0 11-klass
MO YA »
https://lesson.edu.ru/06/11
Obobuienne 1o Teme https://www.yaklass.ru/p/biologia#program-
102 «buocdepa - rmodbanpHas 1 0 0 11-klass
3KOCHUCTeMaA»
OBIIEE KOJIMYECTBO YACOB 102 8.75 75

I10 ITPOIT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. TepemoB A.B., [lerpocoBa P.A. buonorus. buonorunueckue cucremsl u npoueccsl. 10 knace.
YrnybneHnslii ypoBerb. MueMo3uHa, 2023.

2. TepemoB A.B., IletpocoBa P.A. buonorus. 10 kinacc. ITocobue st caMocToATEIbHON pabOThI
oOyuatonuxcst (yriryOJIeHHBIH ypoBeHb). Muemo3uHa, 2023.

3. TepemoB A.B., IletpocoBa P.A. buonorus. buonornueckue cucremsl u poniecchl. 11 kmacc. YueOHUK
(yrinyOseHHbIi ypoBeHb). MHeMo3uHa, 2023.\

4. Tepemos A.B., Ilerpocosa P.A. buonorus. 11 xnacc. [Tocobue s caMOCTOATENIbHOI paboThI
oOyuatonuxcst (yriryOJIeHHBIH ypoBeHb). MHeMo3uHa, 2023.

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Tepemos A.B., Iletpocosa P.A.: Kak 00y4ars 6uosioruu. brosornueckue cucTeMsl U poueccsl. 10
kiacc. Meronuyeckoe nocodue amns yuutens. Biaanoc, 2022.

2. Tepemos A.B., Iletpocosa P.A. Buonorus 10-11 knacc. MeToauueckoe ocodue I y4auTeis.
VYry6nennsiii ypoBeHb. MHeMo31uHa, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://lesson.edu.ru/lesson/

https: //www. yaklass. ru/p/biolo gia#pro gram- 10-klass
https://lesson.edu.ru/06/11

https://www.yaklass.ru/p/biologia#program- 11-klass
https://school.infourok.ru/videouroki?predmet=biologiya&klass=10 klass
https://school.infourok.ru/videouroki?klass=11 klass&predmet=biologiya

ok E
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https://school.infourok.ru/videouroki?klass=11_klass&predmet=biologiya
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