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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMYy mpeamery "buomorus" (mamee - Ouosioruwsi) Ha YpOBHE
cpenHero obmiero oOpa3oBaHusi pa3paboTaHa Ha oOcHOBe DenepalibHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit ®enepauuny, ®I'OC COO,
Konnenuuu npenogaBanus y4yeOHOTO mnpeaMera «bUONOTHsS» YW OCHOBHBIX MOJOKEHUI
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYyebnniii npeamer «buonorus» yriyonéunoro ypoBHsi uzyudenust (10—11 xmaccer)
ABJISIETCS. OJHUM U3 KOMIIOHEHTOB TpeaMeTHOM oOnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». CoriacHo mnojoxkenusm OI'OC COO npodunbHbie y4eOHbIE MPEAMETHI,
n3ydaeMble Ha yriyOJI€HHOM YpPOBHE, SIBISIOTCS criocoboM auddepeHimanuy oOydeHus Ha
YpOBHE CpeIHEro 00IIero 0Opa3oBaHusl U MPU3BAHBI 00ECICYUTh MTPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOLIUM, CpEAHUM OOIIMM, CpPEIHUM MPO(PECCHOHANBHBIM U  BBICHIUM
oOpa3zoBanueM. B To ke Bpemsi KaxAbli M3 ITHUX Y4EOHBIX NPEIMETOB JOKEH OBITh
OpPUEHTUPOBAaH Ha MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W
pa3BUBAIOIIMX 3aJ/1a4, CBSI3aHHBIX ¢ MPOGOpUEHTAIUEH O00YyJaOUIUXCA U CTUMYJIUPOBAHUEM
HMHTEpeca K KOHKPETHOM 00JIacTH Hay4YHOTO 3HAHUS, CBA3aHHOIO C OMOJIOTHEH, MEAUITUHOM,
AKOJIOTHE, ICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma o ydeOHOMy mpeamety "buonorus" naér mnpenacraBieHHWE O LETU U
3a/layax U3ydeHus yuyeOHoro npenMera «buonorus» Ha yriayOia€HHOM YpOBHE, ONpEnemseT
00s3aTeNbHOE (MHBAPUAHTHOE) MPEIMETHOE COJEPKAHHE, €ro CTPYKTypUpPOBAaHUE IIO
pazienaM U TeMaM, pacOpeiesieHHE IO KiaccaMm, PEKOMEHAYET IOCJIEeI0BaTENbHOCTh
M3Yy4YeHUsl Y4eOHOro mMaTepuaia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH,
JIOTUKK Y4eOHOro Ipoliecca, BO3pacTHBIX ocoOeHHOcTel oOyuwatoniuxcsa. B mporpamme mno
OMOJIOTUM pPEATM30BaH MPUHUUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHMOJIOTMH Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHusi, Ojarogaps 4emy IpOCMATPUBAETCS HAMPABIEHHOCTh Ha
MOCJIEyIONIee pa3BUTHE OMOJOTUYECKUX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOI0 MHUPOBO33PEHUS, HKOJOTMYECKOTO MBIIIJIEHUS, IMPEICTABICHUN O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
NpuUpoAHON cpene. B mporpamMme mo OMOJIOrMM TaKkXe MOKa3aHbl BO3MOKHOCTH y4€OHOTO
npeamera «buosorusi» B peanusauuu  TpedoBaHuit ®I'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00ydeHus: U B POPMUPOBAHUHU
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEILHON NEATEILHOCTH OOYYAIOIIMXCS IO OCBOCHHIO
COJIep>KaHMsl OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHEr0 00IIero 00pa3oBaHusl.

VYyebnblii npeamer «buonorus» Ha ypoBHE CpeHero oO1ero oopa3oBaHus 3aBepiuiacT
Ouonornyeckoe oOpa3oBaHME B INKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YTIIyOJICHHE
3HAHWN 00YyYaromuXcsl 0 )KUBOW MPUPOJIC, OCHOBAX MOJEKYJISIPHON M KJIIETOYHOW OMOJIOTHH,
SMOPHOJIOTUM W OHWOJIOTMM  Pa3BHTHS, TCHETUKH, CEJCKIMH, OHOTEXHOJIOTHH,
ABOJIIOLIMOHHOTO YYEHUS U KOJIOTHUH.

N3yuenue yuebHoro npenmera «bruonorus» Ha yriiy0JIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha MOJATOTOBKY 00YYaIOIUXCS K MOCIEAYIOMEMY TOJTYISHHIO OMOJIOTUYECKOT0 00pa3oBaHus
B By3aXx U OpraHu3anusx cpeaHero mnpodeccuoHaabHOro oOpazoBaHusi. OCHOBY €ro
COJICp’)KaHMSI COCTABJISIET CHCTEMa OMOJIOTMYECKUX 3HAHUM, TMOJTYYEHHBIX MPU HU3YYECHUU



OOy4aroIMMHUCS COOTBETCTBYIOLIMX CHUCTEMATHUECKUX pa3[eloB OHOJOTMM Ha YpPOBHE
OCHOBHOTO o0miero oopazoBanusi, B 10—11 kiaccax 3Tu 3HaHMs MOJy4aroT pa3Butue. Tak,
paclIMpeHbl W YriayOJieHbl OWOJIOTMYECKHE 3HAHUSA O pACTEHUSX, XUBOTHBIX, TpHOaXx,
OaKTepusiX, OpPraHU3ME 4YeJIOBEKa, OOIIUX 3aKOHOMEPHOCTSX JKU3HH, JIOMOJHUTEIHHO
BKJIIOUEHBI OMOJIOTMYECKHUE CBEICHHUS MPUKIAAHOTO M TOMCKOBOTO XapakTepa, KOTOpHIC
MOKHO HCITOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEAYIONmeEero Bpioopa mpodeccun. Bozmoxxaa
TakkKe MHTerpanus OWMOJOTMYECKUX 3HAHUM C  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJIYYCHHBIMU 00YYaIOUUMUCA MIPU U3YYCHUH (PU3UKH, XUMUU, TeOorpapuu 1 MaTeMaTHKU.

Crpyktypa mnporpamMmbl o ydeOHOMYy mpeaMery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOMUOHHBIN MOIXObI K U3ydeHUI0 Onosioruu. COTJIacHO MM, M3y4aroTCs
CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEepPHBIC I JKUBBIX CHCTEM pPa3HOTO YPOBHS
OpraHu3alliy, SBOJIOLNMKA OPraHUYECKOro MHpa Ha 3emliie, COXpPaHEHHUS OUOJIOTHYECKOTrO
pazHooOpasus miuaHeThl. Tak, B 10 ki1acce U3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KJIETOYHOM
Ouosorun, SMOPUOJIOTHH M OMOJIOTHH Pa3BUTHS, TEHETUKH U CEJEKINH, OMOTEXHOJOTHH |
CUHTETUYECKON OWONIOTHH, aKTyalIM3UpYIOTCS 3HAHMA OOyYarommxcs 1o OOTaHUKe,
300JI0TUM, aHATOMUHM, (puznonmoruu yenoBeka. B 11 kiacce M3ydaroTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHUH U y4eHHe 0 Ouocdepe.

VYyebuniii mpenmer «buonorus» mpuszBaH 00ECIEUUTh OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WJCH, NMPHUHIIMIOB W TPaBUJ, JISKAINUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA, 3HAHUU O CTPOCHHH, MHOIO0Opa3uu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJIAINU, OHOIIeH03a, SKOCUCTEMbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KEHUSIX, COBPEMEHHBIX MCCIEAOBAHUSIX B OMOJIOTHH, MPUKIIAHBIX aCIIEKTax
Ouonornyeckux 3HaHUU. [l pa3BUTHS U TOIJEpKaHUS HWHTEpeca OOydaroumuxcs K
OMoNoTHH HapsALy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COJEp>KaHUU
MporpaMMbl  TI0 OMOJIOTHUHM TIPEITyCMOTPEHO 3HAKOMCTBO C HCTOpHEH CTAaHOBICHUS U
pPa3BUTHS TOW WM WHOW OOJACTH OWOJIOTMH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeiKHBIX
YVUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX M KOJIOTUUECKHUX MTPOOIIEM.

enp wusywyenus ydeOHOro mnpenmera «buonorus» Ha yrayOnéHHOM ypOBHE —
OBJIAJICHUE OOYYAIOIUMKCS B3HAHWSAMH O CTPYKTYPHO-(YHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHCTEM pPAa3HOTO paHra W TMPHOOpPETEHHWE YMEHHMHA WCITONB30BaTh JOTH 3HAHUS B
dhopMHUpOBaHMM HHTEpeca K ONpeAcIEHHOM o0macTu mpodeccuoHaIbHON JIEeSITCIBHOCTH,
CBSA3aHHOW C OHWOJIOTHEW, WJIM K BBIOOPY Yy4eOHOTO 3aBeJeHUs IS TPOJIOJDKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTmkenne 1end u3ydeHus: ydeOHoro mnpenmera «buomorws» Ha yrimyOnéHHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1ay:

OCBOCHHE OOYy4YaIOIMMUMHCS CHUCTEMBbl OWOJIOTHYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBUjiax,
COCTaBIISIIONINX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIeTKa, OpraHu3M, MOIYJISIuS,
BUJI, OMOTEOIIeH03, Onocdepa); O BHIIAIOIMIUXCSA OTKPHITUSIX U COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJIOTHH;



O3HaKOMJIEHHE  OOy4aloluxcsi C  METOAAMHM  TO3HaHUS  KUBOM  MPUPOIBL:
HCCIIEIOBATEIbCKUMH METOJIaMU  OMOJIOTHUECKUX HayK (MOJEKYJISIpHOM M KIETOYHOU
OuoN0ruY, SMOPUOJIOTUA U OMOJIOTUM PA3BUTHS, T€HETUKU U CEJEKIMH, OMOTEXHOJOTUU U
CUHTETUYECKON OWOJOruU, MNaJICOHTOJIOTHH, SKOJOTHH); METOJaMH CaMOCTOSITEIbHOTO
MPOBEJCHUST OMOJIOTUYECKUX HCCIEAOBAaHUNA B JabOpaTopu U B MpHpone (HaOIIoneHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJICHUE O0YYAIOIMMUCA YMEHUSIMH: CAaMOCTOSATEILHO HaXOAUTh, AHAIU3UPOBATh U
UCIOJIb30BaTh  OMOJIOTMYECKYIO uH(dOpMaIHIO; M0JIb30BaThCS OHOJOTHYECKON
TEPMUHOJIOTHEH M CHMBOJIMKOW; YCTaHaBIMBATHb CBSI3b MEXKIY pa3BUTHEM OHOJOTUU U
COLIMAJIbHO-9)KOHOMUYECKUMHU U IKOJIOTUYECKUMU IMPOOJIeMaMH YeI0OBEUECTBAa; OLIEHUBATH
MOCNIEACTBHSI CBOCH JESITENbHOCTH MO OTHOIICHUIO K OKPY’KaIolel MPHPOAHON cpere,
COOCTBEHHOMY 3JIOPOBBIO M 3JI0POBBIO OKPYKAIOIIMX JIIO/I€H; 0OOCHOBBIBATh U COOJIIOAATH
Mepbl NpOUIAKTUKY HHPEKIHMOHHBIX 3a00JieBaHUI, MpaBuia IMOBEJACHUS B TMPHUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO ¥ TEXHOTEHHOTO XapaKTepa; XapaKTepu30oBaTh COBPEMEHHBIC Hay4YHBIC
OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaIOIIUXCSl MHTEUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM B
IPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIIEJIOBAHUSIMU B
OMOJIOTHH, PEIIAeMBbIMU €10 MPOoOIEeMaMU, METOJIOJIOTHEH OHMOJIOTUYECKOIO HCCIIECIOBAHMS,
MPOBEJCHUS OSKCIEPUMEHTAIBHBIX HCCICNOBAaHUM, pEIIeHUS OHOJOTHYECKUX 3ajad,
MOJIETTUPOBAHUS OUOJIOTMUECKUX OOBEKTOB U MIPOLIECCOB;

BOCIHMTAHUE y 00yYarOUIMXCs LIEHHOCTHOTO OTHOIICHUS K )KMBOW MPHUPOJIE B LIEJIOM U K
OTJENbHBIM €€ OOBeKTaM WU SBJICHUSAM; (POPMUPOBAHUE SKOJIOIMUECKOH, T'€HETUYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHUS B PUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

npuodpeTeHue 00y4aroIUMUCs KOMIETEHTHOCTH B paIrmoHAIbHOM
IPUPOIONIONIB30BaHUN  (COOIOACHUE TpaBUJ TOBEACHUS B NPUPOJE, OXpaHbl BUIOB,
’KOcucTeM, OUoc(heprl), COXpaHEHUH COOCTBEHHOTO 370pPOBbS U 3J0POBbS OKPYKAIOIIHUX
mone (coOmomeHuss Mep NpodUIaKTUKU 3a00jeBaHui, obOecreyeHue O0e30MacHOCTH
KU3HEACSITEILHOCTA B UPE3BbIUAWHBIX CUTYAIMsIX TMPUPOJHOTO U TEXHOTEHHOTO XapaKkTepa)
Ha OCHOBE HMCIIOJIb30BaHUs OMOJIOTHYECKUX 3HAHUW U YMEHHI B OBCETHEBHOM JKU3HH;

CO3/IaHHE€ YCIIOBUM Ui OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCA WHIUBUIYaJIbHOU
00pa30oBaTeNbHON TPAEKTOPHUM, CIMOCOOCTBYIOIIECH MOCIEAYIOUIEMY HPOPECCHOHATLHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUHU C WHIMBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
pervoHa.

OO11ee 4nCcI0 4acoB, OTBEJACHHBIX HAa M3ydyeHHE OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeaHero obmero oopa3zoBaHus, cocraBiseT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIeIIO).

OT6op opranu3alMoHHBIX (OpPM, METOJAOB M CPEIACTB OOy4YEeHHs OHOJIOTHH
OCYIIECTBIISIETCS C Yy4€TOM CHeUu(pUKH €ro CoJAep>KaHus M HalpaBJICHHOCTH Ha
POAOKEHUE OMOJIOrMYECKOTO oOpa3oBaHUs B OpraHu3aIusIX CpeIHero
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.



OO0s13aTeNbHBIM yCIOBHEM MPU 00y4YEeHUH OMOJIOTUU Ha YIIIyOJIEHHOM YPOBHE SIBJISETCS
IpOBEJCHUE J1Ia0OpaTOPHBIX M MpakThdeckux padbor. Taxke ydactue oOydaromUXCS B
BBIIIOJIHEHUM TPOEKTHBIX M y4eOHO-MCCIeOBAaTeNbCKUX paboT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCSl yYUTENeM Ha OCHOBE HMMEIOUIMXCS MaTepHalIbHO-TEXHUYECKHX PECYpCOB H
MECTHBIX MPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

ConepxaHue TMpPOrpaMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OMOJIOTHsI — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BuTHs OMOJIOTHH.
buonoruueckre Hayku u u3ydaeMble UMU TpoOsieMbl. DyHIaMEHTaNbHbIC, TPUKIIAIHBIE U
MOMCKOBBIE HAYYHBIEC UCCIEAOBAHUS B OMOJIOTHH.

3HaueHue Ouoioruu B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KAapTHUHBI
mupa. llpodeccun, csazaHHble ¢ Ouonorueil. 3HayeHHE OHOJOTUM B MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SIMCTBE, MPOMBIIUIEHHOCTH, OXpPaHe
MIPUPOABI.

JdemoHcTpanuu

[ToptpeTsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseti,
I'. Mennens, B. . Bepuaackuui, 1. II. [1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B.
Tumodeen-Pecosckuit, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabmuubr u  cxembl: «CBsi3b OWOJNIOTMM C  JpYyrUMU  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX U3YyYCHUE

XKuBble cucTteMbl Kak OpeaMeT u3ydeHus Ouosorud. CBOWCTBA JKUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M  UEIOCTHOCTh, CJIOXHOCTh H
YIIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3alUsl, CAMOBOCIIPOU3BEACHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3anu >KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KIJIETOYHbIM, TKAHEBBIM,
OpTraHU3MEHHBIM,  TOMYJAIIMOHHO-BUJOBON, DKOCUCTEMHbIH  (OMOTeOIEeHOTUYECKUi),
ouochepunrit. [lporeccrl, mpoucxonsdiue B >KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
*uBOT0. JK13Hb Kak popMa cyiiecTBOBaHus MaTepun. Hayku, nzydaromniue »KuBble CUCTEMbI
Ha Pa3HbIX YPOBHSIX OpraHU3alUU.

N3ydenue xxuBbIX cucteM. Metosl Ouosiorndeckoid Hayku. HabGmronenue, usmepenue,
AKCIIEPUMEHT, CHUCTEMaTHU3alMs, MeTaaHanu3. lIoHsATHE O 3aBUCMMOW W HE3aBUCUMOM
nepemeHHol. [lmanupoBanne skcnepumenrta. [locranoBka u nposepka rumnore3. Hynesas
runore3a. [loHarue BbIOOpKM M €€ JOCTOBEpHOCTh. Pa3zdpoc B OMOJOTHYECKHMX IaHHBIX.
OreHKka JOCTOBEPHOCTH IMOJYYEHHBIX pE3yJIbTATOB. [IpUUMHBI MCKaXEHUS PE3yJIbTATOB
skcriepuMmenTa. [IoHsITHE CTaTUCTUYECKOTO TECTa.

JdemoHcTpanuu

Tabmuubr u cxembl: «OCHOBHBIC TIPU3HAKU KU3HW», «DBHOJIOTMYECKUE CHUCTEMBI»,
«CBoiiCTBa JKHBOW Marepum», «YPOBHU OPraHU3ALMM KUBOW MOpUPOAbD, «CTpoeHue
KUBOTHOM KJIETKN», « TKaHU )KUBOTHBIX», «CUCTEMBI OPTaHOB YEJIIOBEYECKOTO OPraHU3May,
«buoreorienos3y», «buochepa», «MeToabl U3yUEHUS )KUBOW TTPUPOJIBD.



O6opynoBanme: nabopaTopHOe O00OpyIOBaHWE I TPOBEICHUS HAOJIOJACHHM,
U3MEPEHNN, IKCIIEPUMEHTOB.

IpakTnueckas padora «lcnosip30BaHUE Pa3IMYHBIX METOJOB MPHU M3YUYECHHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorus KieTKku

Krnetka — cTpykTypHO-(yHKIIMOHATBHAS €IUHUIIA )KUBOTO. VICTOPHUS OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. Jlerenryka. Knerounas teopus (T. [lIBann, M. llnetinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPHHU.

Meroabpl MOJEKYJISIpHOH W KIETOYHOW OWOJIOTMH: MHUKPOCKOIHUS, Xpomartorpadus,
aNeKTpodope3, METOJ MEUeHbIX aToMOB, auddepeHmanbHoe MEHTPUDYTHPOBAHNE,
KyJbTUBHPOBAHUE KJIETOK. M3yueHue ghuxcuposannvix kiemox. IAEKTPOHHAS MUKPOCKOTIHA.
Konghokanvnas mukpockonus. Bumanvroe (npudsxcuznennoe) uzyyeHue Kiemox.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MUKPOCKOID», «DIEKTPOHHBIM MUKPOCKOID», «HcTopus
Pa3BUTHS METOJIOB MUKPOCKOIIUN.

O0opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENApaThl paCTUTENIbHBIX, )KUBOTHBIX U
OaKTepuaIbHBIX KIETOK.

IpakTnueckas padora «/3yueHre METO/IOB KJIETOUYHOM OMoJIOoruu (Xpomarorpadusi,
anektpodopes, nuddepenmansuoe nenTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHn3anus KJIETKH

XVWMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKpPOIEMEHTHI. Bona u eé
POJIb KaK paCTBOPUTEINS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUHU KIIETKH, TEIJIOPETYIISALNN.
MuHepanbHble BEIIECTBA KJIETKH, UX OMOJIOrMYeckas poJib. Poib KaTMOHOB M aHMOHOB B
KJIETKE.

Oprannueckue  BemiecTBa  KIETKH.  buosornmueckue — monumepsl.  benkw.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpYKTYphl OeTKOBOM MOJieKybl. [lepBuuHas cTpykTypa
Oesika, MeNTUIHAs CBA3b. BTOpUYHAs, TpeTuUHas, YeTBEpTUYHAS CTPYKTYphl. [leHarypanus.
CoiictBa OenkoB. Knaccudukanusa 6enkoB. buonornueckue GpyHkunu 0eiakoB. [Ipuonsi.

VYraeBoasl. MoHOCaxapu/ibl, AUcCaxapuabl, OJUTOocaxapuibl U nojucaxapuasl. OOt
IUIaH CTPOEHMSI M (PU3MKO-XMMHUYECKHE CBOMICTBa YrieBoJoB. buosornueckue QpyHKIUU
YTJIEBOJOB.

Jlumuasl.  T'mapodunsHo-ruIpOoPOOHBIE  cBoMcTBa. Kiaccudukanus — IUnuaos.
Tpurmunepunpl, pochomunuasl, BOCKH, cTepoubl. buomornyeckne (QyHKIUU JUMHAIOB.
OO6mme cBoiicTBa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTb, CTIOCOOHOCTh K CaMO3aMbIKAHHIO,
MTOJIYITPOHHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK n PHK. Ctpoenne HykiIeMHOBBIX KUCIOT. HykneoTuabl.
[Tpunuun kommiementapuoctu. [IpaBuno Yapradgda. Ctpykrypa JHK — nBoiinas cnmpaiis.
Mecronaxoxaenue u ouonornueckue pynkunn JJHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornyeckue ¢pynkumu AT®. BoccTaHOBIEHHBIE MEPEHOCUUKHU, UX (PYHKIIUU B KIIETKE.



Ipyeue wnyxneoszuompugpocghamer (HT®). CexBenmpoBanue JIHK. Memoowr eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHast Ouoyiorusi: OMOXUMUYECKHE U OMOPU3NYECKHe UCCIEOBAaHUSI COCTaBa U
IIPOCTPAHCTBEHHOU CTPYKTYphl OUOMOJEKYI. Moderuposanue cmpykmypol u @QYHKYUlL
ouomonekyn u ux Komnuekcos. Komnviomepuoui oOuzatin u opeamuueckuii cummes
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

JdeMoHCcTpanuu

[Toptpertsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, @. Caurep,
C. Ilpy3unep.

Juarpammel:  «PacnpeneneHne XMMHYECKHX JJIEMEHTOB B HEXUBOW IPUPOAEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuupl u cxembl: «llepuonuueckast Tabiuiia XUMHUUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJBD», «BemiectBa B cocraBe opranu3aMoBy», «CTpoeHHE MOJEKYJbl OenKay,
«CTpyKTYyphI O€IIKOBOM MOJIEKYNbD», « CTPOCHHE MOJIEKYH YIiIeBOAOB», «CTpOoeHHE MOJIEKYT
TUIAI0BY, «HykinenHoBbIe KUCHOTB, «CTpoeHue MOJIEKYJIbl ATO.

O0opynoBaHue: XUMUYECKAsI TOCYAa U 000PYI0BAHHUE.

Jlaboparopnasi pabGora «OOHapyxkeHUE OCIKOB C TMOMOIIBIO KaueCTBEHHBIX
peaKIui».

JlabopaTopHasi padora «lccienoBaHne HYKICHMHOBBIX KHUCJIOT, BBIJICICHHBIX W3
KJIETOK Pa3JIU4YHbIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KIETOK: dyKapuoTHYeCcKas U nmpokapuoTudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIE
00pa3oBaHMsI KIIETKHU.

CrpoeHue mpokapuoTHyecKo KieTku. Kierounas creHka OakTepuil U apxeil.
Oco0eHHOCTH CTPOEHHUS reTepoTPOPHOI U aBTOTPOPHOM MPOKAPUOTUUECKHUX KIIETOK. MecTo
Y POJIb IPOKAPUOT B OMOIIEHO3AaX.

Crpoenne u (GyHKIMOHUPOBAHUE JdyKapuOTHUeCKoW KieTku. [lmazmaruueckas
MeMmOpaHa (tuiazmaiiemma). CTpykTypa mia3MaTH4ecKod meMOpaHbl. TpaHCIOPT BEIIECTB
yepe3 IJIa3MaTHYEeCKyl0 MeMOpaHy: mnaccuBHbIN (aud@ysus, obneruéHHas auddysus),
aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lodynpoHuriaemMocTsb
MeMOpanbl. PaGoTa HaTpuii-kanueBoro Hacoca. DHJIOIMTO3: MHHOLMUTO3, (aromuros.
Ox3omuto3. Kinerounas crenka. CTpykTypa W (DYHKIIMM KJIETOYHON CTEHKU PACTEHUH,
rpu0oB.

[uronna3sma. [luto3one. LluTockener. JIBrxkeHue muroriazMbl. OpraHouabl KIETKHU.
OngHomeMOpaHHBIE OpraHoOWIbl KJIETKW: HHAomiIasMmarudeckas cets (DIIC), ammapar
lompmku, nM30COMBI, WX CTpoeHMEe U (QyHKOHH. B3auMocBsSI3b OAHOMEMOpaHHBIX
OpraHouioB kietku. CTpoeHHe TpaHyJSIPHOTO PETUKYIyMa. Mexanuzm nHanpasieHus 6enKos
6 OIIC. CuHre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOUYHBIX MeMmOpaH. [agkuii
(arpanyJsisipHBIN) BHAOIIA3MATUYECKUM peTukyinyM. CekperopHas (GyHKUMS —anmnapara
TlNombxu. Moougukayus benkos ¢ annapame Ionvoocu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcTIOPT BEMIECTB B KIIeTKe. Bakyonu pacTUTENbHBIX KIETOK. KiieTouHbIN COK.

Typrop.



[TomyaBTOHOMHBIE OpPraHOMJIbI KIIETKH: MHUTOXOHJIPHUM, IIAcTUABL. [Ipoucxoodcoenue
mumoxonopuit u niacmuo. Cumouoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenne u
GyHKUIMM MHUTOXOHJpUM W 1uiacTuia. [lepBUyHBIE, BTOPUYHBIE W CJOXKHBIE IUIACTH]IbI
(OTOCUHTE3UPYIOIIUX JYKAPHUOT. XJIOPOIIACTHI, XPOMOIUIACTHI, JEHKOIIACTHI BBICIIUX
pacTeHUN.

HememOpanusie opranougsl kinetku CTpoeHMe #  (QYHKIMM HeMeMOpaHHbBIX
OpraHouJ0B KIETKU. Pubocombl. [lpomescymounvie puramenmol. Muxpo@uiaMeHTHI.
Axmunosvle  muxkpogpunamenmol.  MpllliedHble  KIETKU. AKmMuUHO8ble  KOMHOHEHMbL
HemblueuHvlx Kiemok. MuxkporpyOouku. Kierounsiii mnentp. CTpoeHue H ABUKEHUE
KTYTUKOB W pecHHYEK. MukpoTpyObouku  nuroruiasmbl.  Llentpuons.  benku,
accoyuupo8antvle ¢ MUKpouIameHmamu u Mukpompyoouxamu. Momopuwie 6enxu.

SAnpo. Obosouka siapa, XpOMaTUH, KapUoIIa3Ma, SAPHIIIKYA, UX CTPOCHHUE U (PYHKIUH.
Snepubiit  OenkoBBIM  MaTpukc. [IpocTpaHCTBEHHOE  PACIOJIOKEHHUE XPOMOCOM B
uHTEepha3HOM sAape. Jyxpomamun u cemepoxpomamut. BeaKd XpoMaThHa — TUCTOHBI.
Jlunamuka s0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Kinerounsle BkitoueHusi. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuupl u cxembl: «CTpoeHHE 3YKAPUOTHYECKON KIETKW», «CTpOEHHE KUBOTHOU
KIEeTKn», «CTpoeHue pacTUTENIbHOW KIETKN», «CTpOoeHHUE MHUTOXOHAPHUN», «SAapoy,
«CTpoeHue NpoKapuoOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKPOIpENaparbl pacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOIpenapaTbl 0aKTEpHAIbHBIX KJIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUs KIETOK Pa3INYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBI.

JlabopaTopnass pabora «lccienoBaHue IUIa3MoJM3a M JIeTUIa3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IIpakTuyeckas padora «/3yuyeHue [JBWKEHUS LMUTOIJIA3Mbl B PACTUTENIbHBIX
KJIETKax».

Tema 6. O0OMeH BelIeCTB M NPeBpPallleHUE JHEPTUH B KJIETKe

AccUMUITANINS ¥ TUCCUMUMJIISILIUAS — JIBE CTOPOHBI MeTabom3Ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpO(HBIH U rerepoTpodHbIi. YdyacTHe KuUCIopoJa B OOMEHHBIX IPOLIECCAX.
DHepreTuueckoe obOecneueHre kieTku: mnpeBpanieHue ATD B 0OMEHHBIX MpoOLECCax.
DepMEHTATHUBHBIN XapakTep peakiuil KJIeTOYHOTo MeTabomn3ma. GepMEeHTHI, UX CTPOCHHE,
cBoiicTBa 1 MexaHu3M jaeictBus. Kopepmentol. Otnuuns pepMEHTOB OT HEOPTaHUYECKUX
KaTaln3aTopoB. benku-akTuBaTOpel U OCIKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIIMI OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CMHTE3 OpPraHUYECKHUX BellecTB B KieTke. DoTocuHTe3. AHoKcuceHHblil u
okcuzenHvlll omocunme3 y oakmeputi. Ceemocobuparowue nueMeHmovl U NUSMeHmbl
peaxkyuonHoz2o yeumpa. Ponb xyoporutactoB B mponecce ¢GoTtocuHTe3a. CBeToBas U
temHoBast pazpl. @omoovixanue, Cs., Cs. u CAM-muner pomocunmesa. 11poyKTUBHOCTH



dotocunTe3a. BnusHue paznauuHbIX (PaAKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HAUYCHUE
dboTocunTe3A.

XemocuHTe3. PaszHooOpa3ue OpraHu3MOB-XEMOCHUHTETHUKOB: HUTPUDULIHUPYIOUTUE
OakTepuu, Kenezo0akTepu, CepoOAKTepuu, BOJOPOAHBIE  OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHusmbl. Buael Opoxenus. [IpomykTtel OpokeHus ©  HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pPOOHBIE MUKPOOPTaHU3MbI KaK 00BEKTHl OMOTEXHOJIOTHH U
BO30yuTeN OOJIe3HEH.

AspoOHbIE OpraHU3Mbl. JTallbl YHEPreTudeckoro oomeHa. [loaroroBUTenbHbIN 3Tarl.
['uKonm3 — OECKUCIOPOAHOE PACILEIUIEHUE TIIFOKO3bI.

buonornyeckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHue. Ponb MHTOXOHApPHUN B
npoueccax Ouonormyeckoro okucieHus. lluknuyeckue peakuuud. OKHCIUTETBHOE
dbochopunupoBanue. Iuepaus membpannozo epaouenma npomoros. Cunmesz ATD: paboma
npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOr0 NyTH OOMEHa BEIIECTB TMEpes
aHa’pOOHBIM. D(P(HEKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

JlemoHCcTpauumn

IToptpetsl: JIx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. DHrenasrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel u cxeMbl: «DoTOCUHTE3Y», «DHEpreTuueckuit oOMeH», «bUocCUHTE3 OeKay,
«CtpoeHue pepMeHTa», « XEMOCUHTERY.

OOopynoBaHue: CBETOBOM  MHKPOCKOI, OOOpyAOBaHWE Uil  IPUTOTOBJICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

Jlaboparopnasi padora «/3yueHue KaTaIUTUYECKOW AaKTHUBHOCTH (PepMEHTOB (Ha
MPUMEPE aMIJIa3bl WIIM KaTallasbl)y.

JlaGopaTtopnasi padora «/I3ydyeHue QEepMEHTATUBHOTO PACIICIUICHUS TMEepPOKCUaA
BOJIOPO/Ia B PACTUTEIIbHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB (OTOCHHTE3Aa U XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuuu wMatpuyHOoro cuHTe3a. [IpuHIMI KOMIUIEMEHTapHOCTH B  PEAKIHUIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacieacTBeHHOW MHGOpMalyK. ['eHeTHYeCKuii Ko, ero
covictBa. Tpanckpunuuss — wmarpuudbld cuHTe3 PHK. IlpuHnunsl tpanckpunuuw:
KOMILJIEMEHTAPHOCTh, AHTUNAPAJUIEIbHOCTh, ACUMMETPUUYHOCTh. (Co3pesanue MampuyHvlx
PHK & sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue Tpancniopteix PHK B GnocunTese Oenka. YcinoBus
ouocuntesa 6enka. KomupoBanue amunokuciaor. Poib pubocoM B OnocuHTE3€e OEKa.

Coepemennvie npedcmasnenusi 0 cmpoenuu 2eHog. Opranusalys reHoMa y NpoKapuoT
1 9yKapuoT. Perymsuus akTHBHOCTU T€HOB y IpokapuoT. ['unoresza onepona (D. Kaxoo, XK.
Mano). Monexkynapuvie mexanuszmol dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu  pabomul 2enos. Perymsius oOMEHHBIX IpoleccoB B KieTke. KiierouHsbrit
rOMEOCTa3.



Bupycer — HekneTouHbie (OpMBI KU3HA U OOJIUTaTHBIE Mapa3uThl. CTPOCHHUE MPOCTHIX
U CJIOXHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kusnennwvii yuxn JJHK-cooepocawux
supycos, PHK-cooepocawux eupycos, 6akxmepuoghazos. QObpamnas mpaHcKpunyus,
pesepmasza, uHmezpasa.

Bupycubie 3aboneBanus dYenoBeka, >XKMBOTHBIX, pactenumit. CIINJIl, COVID-19,
COIMAJTBHBIC M MEAUIIMHCKHE TTPOOIICMBI.

Bbuoungpopmamuka: ummezpayus u anamuz O6orvwux maccugos  («bigdatay)
CMPYKMYPHLIX Ouoio2udeckux oauHvix. Hanomexnonocuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie gpynxyuu 6enxos. Cnocobvt 00cmagKu 1eKapcma.

JdemoHcTpauumn

[Toptpersr: H. K. Konsuos, /. . IBaHOBCKUI.

Tabmumet u  cxemsl: «buocunTes Oenkay, «l['eHeTnueckuit koma», «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOIEIH BUPYCA».

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounsit muki, ero mepuoasl u peryisnus. Muatepdaza m muto3. OcobeHHOCTH
MpoIlecCOB,  MpoTeKalmux B  uHTepdasze. I[logroroBka KIETKM K  JICJICHHUIO.
[IpecunTeTnyeckuif  (MOCTMUTOTHUYECKUM), CHHTETUYECKUH UM  MOCTCUHTETHYECKUI
(IpeMUTOTHUYECKHI) TEPUOJIbI HUHTEP(DA3BI.

Marprunbii  cunte3 JHK — pemmkanms. [lpuHnuner  permmkanum — JHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, AHTUNAPAILIEIBHOCTh. MexaHu3m
perumkanuu  JIHK. Xpomocombl. CtpoeHue xpomocoMm. Tenomepsl U TeaoMmepasa.
XpOMOCOMHBIM HabOp KJIETKM — KapuoTHN. JIMTUIOMJHBIA W TraryIouJIHBI  HaOOpbI
xpomocoM. ['omonoruunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenne knetkn — MuTo3. CTaul MUTO3a W MPOUCXOAAIINAE B HUX MPOUECCHI. THUIIBI
muTo3a. Kapnokunes u uutoknnes. buonornueckoe 3HaueHUE MUTO3A.

Perynsanust MUTOTHYECKOTO NMKIA KIeTKU. [Iporpammupyemasi kiaeTouHas rudens —
arorTo3.

Knerounoe  sapo, XpoMmocoMbl, (yHKIMOHANbHAsE  TeHOMUKAa.  Mexanuzmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubenru kiemox. «L{ugpposas xknemkar —
buounpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KIIEMKLU.

JdemoHcTpanuu

Tabmuiel U cxembl: «KU3HEHHBIN UK KIETKWY, «Muto3», «CTpoeHHEe XPOMOCOMY,
«Pennmukanus JTHK.

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: « MUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTopHas padora «/3yuyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnasi pabora «HaOmoieHue MuTo3a B KJIeTKaX KOHYMKA KOpEIKa Jyka (Ha
TrOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u QyHKUNHM OPraHN3MOB

buonornueckoe pasznooOpaszue opraHu3zmMoB. OAHOKJIETOYHBIC, KOJOHHAIIBHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.



OCOOEHHOCTH CTPOCHUSI W KUZHEACATEIbHOCTA OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, OMHOKIETOUYHbIE TPHUOBI, OTHOKJIETOYHbIE BOJAOPOCIH, IPYTUE MPOTHUCTHI.
KostonnaneHble OpraHu3MBl.

B3anmocBsA3p yacTeld MHOTOKIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI
opranoB. Opranusm Kak equHoe neinoe. ['omeocras.

Txanu pactenmii. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBareibHas, MOKPOBHA,
OpoOBOJAIIASl, OCHOBHas, MexaHuueckas. (OCOOCHHOCTH CTpOeHUus, (QYHKUUH W
PACIIOJIOKEHUS TKAaHEN B OPraHaxX PaCTCHU.

TkaHuM KUBOTHBIX M 4YEJOBEKA. THUMOBI JKUBOTHBIX TKAHEW: HSOUTEIHATIbHASA,
COCIMHUTEIbHAS, MBITTIICUHast, HepBHas. OCOOCHHOCTH CTPOSHUs, (DYHKITHI U PACTIOIOKCHHUS
TKaHEN B OpraHax *KMWBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE W TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4YesnoBeka. DyHKIMU OPraHOB U CUCTEM OPTraHOB.

Omnopa Tema opranu3moB. Kapkac pacrenmit. CKenerbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHbli M BHyTpeHHMH ckeneT. CTpOeHWEe W THUIBI
COEAMHEHNS KOCTEN.

JIBvkeHue OpraHu3MoB. J[BM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. JIBH)KEHME MHOTOKJIETOYHBIX PACTCHUH: TPONU3MbI U HACTHUHU.
JIBI>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJOBEKAa: MbIlleyHas cucteMa. Pedrekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanue opranusmoB. IlormomieHne BOABI, YIJIEKUCIOrO Tra3a W MUHEPAIbHBIX
BEIIECTB pacTeHusMU. IluTaHue >KUBOTHBIX. BHYTPUIOJIOCTHOE U BHYTPUKIETOYHOE
nuiieBapeHue. [lutanue Mo3BOHOYHBIX KUBOTHBIX. OTHENBI MUILIEBAPUTEIBHOTO TPAKTA.
[TumeBapuTenpHbIe Kele3bl. [luieBapurenbHas cucTeMa 4eJaoBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuid. J[pixanue >kuBOTHBIX. Juddy3us razon
gyepe3 MoBepXHOCTh KieTku. KokHoe npixanue. [[pixarenpHas moBepxHOCTh. JKabepHoe u
JNErovyHoe JbIXaHue. J[pIXaHWe TIMO3BOHOYHBIX YKUBOTHBIX M YEJIOBEKA. DBOJIIOIUOHHOE
YCJIOKHEHUE CTPOECHUS JIETKUX MO3BOHOYHBIX KMBOTHBIX. J[pIXaTeIbHAs CUCTEMA YEIOBEKA.
MexaHu3M BEHTWISIUAM JETKUX y MTHIl W MJIEKONUTAIOUMX. Perynsuus apIxaHUs.
JIpixatenbHble 00BEMBI.

TpaHCcHOpT BEWIECTB Y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCnopT
BEIIECTB y XUBOTHBIX. KpoBeHOCHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Cepiaue, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIIeHUsI. DBOJIOIMOHHBIC YCIOXKHEHUS CTPOCHUSI KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perymnsus.

Brigenenne y opranusmoB. Beinenenue y pacrteHuil. BbineneHue y KHBOTHBIX.
CokparutenbHbie Bakyonu. Opranbl BbimeneHus. OuibTparus, cekpenus U oOpaTHOE
BCAChIBAaHUE KaK MEXaHM3Mbl pabOThl oOpraHoB BbifeieHUs. CBs3b TMOJIOCTH Tela C
KPOBEHOCHOW W BBIJICIUTEIBHON CHUCTEMaMH. BbileneHne y MO3BOHOYHBIX >XMBOTHBIX M
yenoBeka. [louku. Crtpoenme u (QyHkimonupoBanue Hedpona. OOpa3zoBaHHEe MOYU Yy
YEJI0BEKA.



3amura y OpraHu3MoB. 3aliuTa y OJHOKJIETOUYHBIX OpraHu3MoB. Crnopel OakTepuil u
LIUCTHl MPOCTEHINMX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrtukyna. Cpencrsa
[IACCUBHOMN U XUMHYECKOU 3alUThl. OUTOHIINIEI.

3ammTa y MHOTOKJIETOYHBIX »MBOTHBIX. [IOKpOBBI M HMX MpPOU3BOJAHBIC. 3aniuTa
opranuzma otr Ooisie3Hell. MMMyHHas cucrema 4enoBeka. KieTOYHBIA M T'yMOpPasibHBII
UMMYHHUTET. BpoXIEHHBIH u TpUOOpPETEHHBINH crenu(UYecKuil HUMMYHHTET. Teopus
KJIOHaJIbHO-celNeKTuBHOro umMyHutera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanutenbHple OTBETHl OPraHU3MOB. Pob BpOXKIAEHHOIO HMMYHUTETa B pPa3BUTHHU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxxumocTte M perynsiiuss y OpraHu3moB. Pa3apaXuMoCTh Yy OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznpaXxuMocTp U peryisinus y pacTeHuil. POCTOBbIE BENIECTBA U UX
3HA4YECHUE.

HepBHas cucrema u pediexktopHas peryisiiuusg y ®UBOTHbIX. HepBHas cuctema u eé
OTAENbI. DBOJIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI y KUBOTHBIX. OTAEIBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediiekc u pednekropHas ayra. besycioBHbie u
YCIOBHBIE Pe(IEKCHI.

I'ymopanbHast peryisiivisi U 3HAOKPUHHAs CUCTEMA >KMBOTHBIX M yesoBeka. JKenessl
OHJIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JleHcTBME TOPMOHOB. B3auMMOCBSI3p HEPBHOU M
SHJOKPUHHOM cucteM. ' unoranamo-runoduszapHasi cucrema.

JlemoHCcTpauumn

[Toptper: W. I1. I1aBnos.

Tabnuupr u cxembl: «OJIHOKIETOUHBIE BOJIOPOCTN», «MHOTOKIETOYHBIE BOJAOPOCINY,
«bakrepun», «lIpocteiimme», «Opranbl UBETKOBBIX pacTeHHi», «CHCTEMBI OpPraHoOB
MO3BOHOYHBIX XHUBOTHBIX», «BHyTpeHHeEe CTpoeHHEe HACEKOMBIX», «TKaHW pacTeHU»,
«KopneBbie cuctembl», «CtpoeHue credmsn», «CTpoeHHe JUCTOBOM IUIAaCTUHKW», «TkaHu
KHUBOTHBIX», «CKeneT uenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHocHas cucremay,
«/lpixaTenbHas cucrema», «HepBHas cucrema», «Koxa», «MplmieuHas cucremMay,
«BplmenurensHas — cucrema»,  «IHIOKpUHHAs  cucrema», «CTpoeHue MBI,
«mmynurtery, «KumednonosoctHeie», «Cxema mNHUTaHUsS pacTeHui», «KpoBeHOCHbIE
CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue rulpe», «CTpOoeHHE IUIaHaApUW»,
«BHyTpeHHee cTpoeHue JT0XKIeBOro uepBs», «HepBHas cucrema puio», «HepBHas cuctema
marymku», «HepBHas cucrema npecMbikaromuxcsa», «HepBHas cucrema ntuny, «HepsHas
cucTeMa MIIeKONuTarImux», «HepBHas cuctema uenoBekay, «Pediexcy.

OOGopynoBaHHe:  CBETOBOM  MHKPOCKON,  MHUKpPOIpENnapaTtbl  OJHOKJIECTOYHBIX
OPraHu3MOB, MUKPONPENApaTbl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, JKMBBIE HK3EMIUISIPHl KOMHATHBIX PACTEHUW, TepOapuu pPACTCHUA Pa3HBIX
OTHEJNOB, BJAXHBIC IMpenaparbl KUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJUICKLIHHU
OCCIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJoBeKa, OOOpyJOoBaHUE ISl JEMOHCTpALUU
MMOYBEHHOT0 M BO3JYIIHOTO TMUTAHUS PACTEHUM, pacHIeJIeHUs Kpaxmanga U OEJNKOB IOJ
neicTBUeM (PEpPMEHTOB, OOOpYJOBaHHWE HJisi JEMOHCTPAIMHM OIBITOB IO W3MEPECHHIO
KA3HCHHOM EMKOCTHM JIETKMX, MEXAHW3Ma JbIXaTEIbHBIX JBWKCHUW, MOJAEIU TOJOBHOIO
MO3ra pa3JIMYHbIX )KUBOTHBIX.



JlaGopaTopHas padora «/3yueHne TKaHel pacTeHUII.

JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMHoO:KeHHEe ¥ pa3BUTHE OPTAaHU3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecronoe (BKJIKOYash BEreTaTWBHOE) U IOJIOBOE.
Bunapr 6ecrionoro pa3sMHOKEHHUS: TOYKOBAHUE, CIIOPYISIITUS, (hparMEeHTAIHsI, KIIOHHPOBaHUE.

[TonoBoe pa3muoxkeHue. llonoBble kieTku, win rametel. Meio3. Cragun menosa.
IToBenenne xpomMocoMm B wMmenosze. KpoccunroBep. buosiornueckuii cmbICa MeHo3a |
MOJIOBOTO Tpoliecca. Meno3 U ero MECTO B )KU3HEHHOM IIUKIIE OPTaHU3MOB.

[Ipen3aponpimeBoe paszputue. [ameroreHes y JkuBOTHBIX. IloyioBBIE JKemme3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorene3 u oorere3. CTpoeHue MOJIOBBIX
KJIETOK.

OnoioTBOpeHre 1 SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOAOTBOPEHUSI:
Hapy»KHO€, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE pa3BUTUE OPraHuW3MOB (OHTOreHe3). OMOPHOJIOTHS — HayKa o
Pa3BUTHH OpraHUu3MOB. Mopgoezenez — oOna u3 enasnvix npobaem amopuonocuu. Konyenyus
Mmopgozenog u mooenu mopghozeneza. Cramuum >MOpUOreHe3a KUBOTHBIX (Ha TMpuMepe
nsarymiku). Jpobnenue. Tunbl npobnenus. /JemepmunHuposaHnoe u HeOepMUHUPOBAHHOE
opoonenue. bnacmyna, munvr 6Onacmyn. OCOOCHHOCTH APOOJEHUS MIIECKONMUTAIOUIUX.
3apoJbIeBble JUCTKU (TacTpyssiiusl). 3akjajka OpraHoB U TKaHEW W3 3apOJIbIIIEBBIX
JUCTKOB. B3amMHOe BIMSHUE 4YacTe pa3BUBAIOIIETOCS 3apojibiimia (3MOpUOHATBHAS
MHIYKIOMS). 3aKiajka IUIaHa CTPOCHHS JKUBOTHOTO KakK pe3ylbTaT HEpPapXHUUYECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha »MOpHUOHATIBHOE pa3BUTHE PA3IUYHBIX (HAKTOPOB
OKPYXaIOUIEH CPEIbI.

Poct u paszButue xuBOTHBIX. [locTamMOpuoHnanbHbIM mepuod. Ilpsimoe m Hempsimoe
pazButHe. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOUHBIX M IMO3BOHOYHBIX >KWBOTHBIX.
buonornueckoe 3Haue€HHE NOPSMOrO W HENOPSIMOTO pPa3BUTHUS, WX PACIHPOCTPAHEHUE B
npupoje. Tumbl pocra >KUBOTHBIX. DAaKTOPHI pPEryJssilIUM POCTa >KUBOTHBIX W UEOBEKa.
Craguu mocTAMOPUOHANIBHOTO Pa3BUTUS Y JKMBOTHBIX M 4esoBeka. llepuoabl oHTOreHe3a
yenoBeka. CTapeHue U CMEepPTh KaK OMOJIOTHYECKHUE MPOLIECCHI.

Pasmuoxxenne u passutue pacteHuil. ['ametopur u cnopodput. Meo3 B KU3HEHHOM
nukie pacrenuit. OOpa3oBaHue crop B TMpoiecce Menosa. ['amMeroreHe3 y pacTeHUM.
Omnog0TBOPEHHE W PA3BUTUE PACTUTENBHBIX OPraHUM3MOB. J[BOMHOE OIIONOTBOPEHHE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

IToptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuiet u  cxembl: «BereratuBHOe  pa3sMHOkKeHUE», «Turmbl  0ecrnojoro
pasMHOXKEHUsD»,  «Pa3MHOXkEeHHe  XJaMHUIOMOHanb»,  «Pa3zMHOXEHHE  DBIJIEHBIY,
«Pa3MHOXeHHE TUape», «Meio3», «XpomocoMbl», «l'amerorenes», «CTpoeHue
SMIEKIIETKU U criepMaro3ona», «OCHOBHbIE cTaiuM OHTOreHeszay, «lIpsmoe u Hempsimoe
pasButuey», «Pa3BuThe MaWCKOro xyka», «Pa3sButuhe capanum», «Pa3BUTHE IATYILIKNWY,



«JIBOITHOE OIIOAOTBOPEHHE Yy IBETKOBBIX pacTeHUi», «CTpOoeHHE CeMSIH OJAHOJOIbHBIX U
JIBYJIOJbHBIX PACTEHUI, « KU3HEHHBINA [IUKII MOPCKOU KamyCThbl», «  KM3HEHHBIN UK MXay,
«OKM3HEHHBIN TUKII MANOPOTHUKAY, « KM3HEHHBIA LIMKI COCHBDY.

OOopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHUKpONpemaparbl  SHIEKIETOK U
CIIEpMATO30UI0B, MOAENb «L UK pa3BUTHS JISATYIIKID.

JlaGopaTtopnass pabora «l3ydyeHue CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IpakTnueckas padora «BrisiBIeHHE TPU3HAKOB CXOJICTBA 3aPOJBIIIEH MO3BOHOYHBIX
AKUBOTHBIX).

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hctopus craHoBieHUs] U pa3BUTHS T'eHETUKU Kak Hayku. PaGotel I'. Menpgens, I'. ne
®puza, T. Moprana. Poiib oTeuecTBEHHBIX YUYEHBIX B pa3BUTHH TeHeTHkH. Paboter H. K.
Konsosa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununueHko,
H. B. Tumodeepa-Pecosckoro.

OCHOBHBIC TE€HETUYECKHE TIOHATHUS M CHMBOJBIL. ['OMOJIOTHYHBIE XPOMOCOMBEI,
aJUIeJIbHBIC TEHBI, aJbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA W PELIECCUBHBIA IMPHU3HAK,
TOMO3HUT0Ta, T€TePO3UTOTa, YUCTAsl JIMHUS, THOPUJIBI, TeHOTH, PeHoTur. OCHOBHBIE METO IbI
TE€HETUKU: THOPUIOJIOTUUECKUHN, TUTOTOTUYECKUHN, MOJICKYJISIPHO-TE€HETUYECKUM.

JlemoHCcTpauumn

[Toptpetst: I'. Mennens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. Basuios, A. H.
benozepckuit, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeen-Peconckuii.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMBbI CKPEIIUBAHUSI.

JlaGopaTopHas padora «/Ipo3oduia kak 0ObEKT TEHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeniBanue. [lepBoiii 3akoH MeHenss — 3aKOH €AMHOOOpa3us
ruOpuI0B TIepBOTo nokosieHus. [IpaBuio nomunupoBanusi. Bropoii 3akon Menens — 3akoH
pacuieryienus Tpu3HakoB. LluTosiormyeckue OCHOBBI MOHOTHOPUIHOTO CKpEUIMBaHUS.
['uniore3a ynCTOTHI raMeT.

AHamm3upyroniee  cKpenuBaHue.  [IpomMexyTOuHBIM  XapakTep  HACIEHOBaHUS.
Pacmeruienre nmpru3HakoB MpyU HENMOJIHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBanue. TpeTuit 3akoH MeHaenss — 3aKOH HE3aBUCUMOTO
HacJieJJoBaHUs IPU3HAKOB. [{uTomornueckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSI.

CuerieHHoe HacienoBanue mnpusHakoB. Pabotrer T. Moprana. CrenieHHoe
HACJICIOBAHUE T'€HOB, HAPYLICHUE CLEIUICHUS MEXAYy TIeHamMu. XPOMOCOMHAS TEOpHUs
HACJIEICTBEHHOCTH.

I'enetuka nosia. XpoMOCOMHBIN MEXaHU3M OIpPEAEIEHUS Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['oMOraMeTHslil ¥ rereporaMeTHbIN IoJ. ['eHeTndeckas CTpyKTypa ITOJOBBIX
xpomocoM. HacnegoBanue nmpu3HaKoB, CHETUJIEHHBIX C TTOJIOM.

I'enotnn kak nenoctHas cucreMa. lIneroTpornuss — MHOXKECTBEHHOE IEHUCTBUE TE€HA.
MHOX€eCTBEHHbIN ajuiean3M. B3anmoaencTBue HeauieabHbIX T'eHOB. KOMIIEMEHTapHOCTb.
Onucras. [lonumepus.



I'eHeTHyeCKMN KOHTPOJIb DPa3BUTUS PACTEHHMM, >KMBOTHBIX M YEJIOBEKA, a TAaKKe
(M3UOIOTUYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (QYyHKIuH. ['eHernmueckue
MEXaHU3Mbl CUMOHOT€HEe3a, MEXaHU3Mbl B3AUMOJICUCTBUS «XO35IMH — MApPa3UT» U «XO35IMH —
MUKpOOHOM». ['eHeTHyeckue acmeKTbl KOHTPOJS M HM3MEHEHUS HaCJIeJACTBEHHOU
nH(OpMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpauumn

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

Ta6muier u cxembl: «IIepBeIil 1 BTOpoit 3akoHbl MeHaens», « Tpetuii 3akoH MeHaens,
«Ananusupyromiee  ckpemmBaHue», «HemomHoe — momuHupoBanuey», — «CLEmIeHHOEe
HAaCJIe0OBaHWE TMPHU3HAKOB Yy apo3odmib», «l'eHetnka mona», «KapuoTum demoBekay,
«Kapuotunn  npozoduner»y, «Kapuotunm ntunb», «MHOXECTBEHHBIN — allIeNu3My,
«B3anmoaencTBIE reHOBY.

O6opynoBanue: MoAelb sl JEMOHCTPAllUd 3aKOHOB €AMHOO0Opa3usi TUOPHUIOB
IIEPBOr0 TOKOJICHWSI M PACIICIUICHHs TPU3HAKOB, MOJEIb JUIsl JIEMOHCTPALMM 3aKOHA
HE3aBHCUMOTO HACJIEOOBAaHUS MPU3HAKOB, MOJENIb [ JAEMOHCTPAlUUU CLEIUICHHOTO
HacJIeJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozodumay.

IIpakTuyeckas padora «/3ydyeHue pe3yabTaToOB MOHOTHOPUAHOIO CKPEIIMBAHUS Y
JIPO30(DHITBI.

IIpakTuyeckas padora «l/3yueHue pe3ysibTaTOB AUTMOPHUIHOTIO CKPEIIMBAHMS Yy
IPpO30(HITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumozgeiicTBue reHotuna u cpenbl npu GopmupoBaHuu ¢GeHotuna. M3MEeHYMBOCTH
npu3HakoB. KauecTBEHHbIE W  KOJIMYECTBEHHBIE MPU3HAKH. BHIBI H3MEHYMBOCTHU:
HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.

MoaudukanroHHas U3MEHYMBOCTh. Poib cpebl B hopMupoBanuu MoAuUKaAIIMOHHON
n3MeHUMBOCTH. Hopma peakumu rnpusHaka. BapuanvoHHBIA psAg U BapUallMOHHAs KpUBAs
(B. Horanncen). CporicTBa MOIU(MDUKAITMOHHONW U3MEHUYUBOCTH.

['eHoTunyeckass M3MEHUYMBOCTHh. CBOWCTBA TE€HOTUIMYECKOW W3MEHYMBOCTH. Bubl
F€HOTUITNYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KombunaTuBHas n3MeHYMBOCTh. Mei103 1 MOJI0BOM Mpollecc — 0CHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. PoJIb KOMOMHATUBHON W3MEHYMBOCTH B CO3JaHUM T'€HETHYECKOTO
pa3Hoo0pasus B pejiesax OJHOTO BUA.

MyTainmoHHass W3MEHYMBOCTh. BHUAbl MyTanuili: T€HHbIE, XPOMOCOMHBIE, T€HOMHEIE.
CrnoHTaHHBIE M WHAYLUPOBAHHBIE MyTallMU. SIEpHBIE W LUTOIIA3MATUYECKUE MYTallUM.
ComaTtnueckue W nojioBble MyTauuu. [I[puunHbl BOSHUKHOBEHUSI MyTalluid. MyTareHsl U UX
BIIMUSIHUE HAa  OpPraHU3Mbl. 3aKOHOMEPHOCTHM  MYTAllMOHHOIO  Mpolecca.  3aKoH
TOMOJIOTHYECKUX PsiIOB B HaclienctBeHHOM u3MmeHunBocty (H.M. BaBunos). Buesaepnas
W3MEHYMBOCTh M HACJICICTBEHHOCTb.

Onuecenemurxa u MUEHOMUKA, PONb INUSEHEMUYECKUX (DaKmopos 8 HACIeO008aAHUU U
UBMEHYUBOCNU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuinos.



Tabmuubr 1 cxembl: «Buabsl m3meHunBoCcTH», «MoOaubUKAIMOHHAS W3MEHYHUBOCTHY,
«KoMOuHaTHBHAsT U3MEHUUBOCTBHY, «Melo3», «OmnoaorBopeHue», «l eHeTudecKue
3a00JIeBaHUs YeIOBEKa», «BUIbI MyTalldii».

OGopynoBaHKe: XMBbIE M repOapHbIe SK3EMIUIIPhl KOMHATHBIX PACTeHHUM, PUCYHKHU
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMH U3MEHIMBOCTH.

Jlaboparopnasi padora «liccnemoBanne 3akKOHOMEpHOCTEH MOAM(PUKAIMOHHON
n3MeHUMBOCTHU. [locTpoeHrE BapHalIMOHHOTO PsAJia U BApUAITMOHHOW KPUBOM».

IIpakTnueckasi padora «Mytaruu y 1po30duibl (Ha TOTOBBIX MUKpOIIpEraparax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun udenoBeka. MexayHapoaHasi mporpaMma HCCIEIOBaHHUS F€HOMa YEI0BEKa.

MeTtobl U3YYEHUSA T€HETUKH YeJI0BEKa: reHeaJIOTMYeCKUH, OM3HEIOBEIH,
LIUTOTCHETUYECKHUIA, MOMYJISIIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUUECKHIA.
CoBpeMeHHOE OnpeeIICHUE IreHOTHIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHUE,

T€HOTUIIMPOBaHUE, B TOM uucie ¢ nmomoiipio [1I[P-ananuza. HacneactBeHHbie 3a001€BaHMs
YyeloBeKa. ['eHHble M XpPOMOCOMHBIE O0JIe3HM uesioBeKa. bojie3HM ¢ HacleICTBEHHON
MIPEAPACTIOIOKEHHOCTBIO. 3HAUEHUE MEIUIIMHCKON T€HETUKH B IIPENOTBPALLICHUH U JICUCHUN
FeHETUYEeCKUX  3a00JieBaHUM  4eloBeKa. MeEANKO-TeHETUYECKOe KOHCYJIBTHPOBAHUE.
CrBouoBbie KIeTKU. [IOHATHE «TE€HETHYECKOTO IPy3a». ITUUECKUE aCIIEKThl UCCIEA0BAaHUN B
00J1aCTH peTaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'eneTnueckue GpakTophl MOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XMMHUYECKOMY 3arpsA3HEHUIO OKPYXKaroUleh cpeabl. ['eHeTnueckas npenpacriookEHHOCTh
YEJI0BEKA K MATOJOTHUSM.

JdemoHcTpanuu

Tabmuupl u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUEHUS] TEHETUKH YEIOBEKa,
«I"eHeTnyeckue 3a0071€BaHUS YETOBEKA.

IpakTnueckasi padora «CocTaBieHUE U aHAIIN3 POJOCIOBHOW.

Tema 15. Centekuiusi OpraHu3MoB

JloMecTukanust U ceneKkuus. 3apokKIACHUE CEIICKIMU U JToMecTukanuu. Yuenue H. H.
BaBunoBa o LleHTpax NpoOMCXOXAEHUS M MHOrooOpasusi KyJbTypHbIX pacTeHuil. Poib
CEJIEKIINU B CO3JaHUU COPTOB PACTEHHUU M MOPOJ KUBOTHBIX. CopT, mopoaa, mraMM. 3aKOH
TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHOW m3MeHunBocTh H. M. BaBuiosa, ero 3HaueHue
JUISL CEJICKITMOHHOM pabOoThI.

Meroabl  cenekKUMOHHOM  paboThl.  MICKyCCTBEHHBIM  OTOOp:  MacCoOBbII U
WHJUBUAYAJIbHBIA. DTambl KOMOMHAIIMOHHOW cenekiuu. VcneiTaHue mpou3BOaUTENCH 10
noToMCcTBY. OTOOp MO T€HOTHUITY C MOMOIIBI0 OLEHKU (PEHOTHIIA MOTOMCTBA U OTOOp IO
TEHOTHUITYy ¢ nomoulpto ananusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJNEKIIMOHHOW paboThl. PamwanuvoHHBIN ©
XUMUYECKUH MyTareHe3 Kak HMCTOYHMK MYyTaluid y KYJbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonb3oBaHWe T€HOMHOTO peIaKTUPOBaHUS U METOJ0B pekomOuHaHTHhIX JIHK s
MOJYYEHHUsI UCXOJHOTO MaTepuasa sl CEJIICKINH.

[lomyuenune mnonumionaoB. BHyTpuBuaoBas rubpuausanus. bBIM3kopoacTBEHHOE
CKpeuiuBaHve, wuiM UHOpuAMHT. HepoAcTBEeHHOE CKpelMBaHuWe, WM AyTOPHJIUHT.



I'etepo3uc u ero npuuuHbl. Mcnonib3oBaHue reTepo3uca B cenekiuu. OtnanéHHas
rubpuausanus. [Ipeomonenne 6ecruioans MEKBHIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKITUU
pacTEHU U )KUBOTHBIX. «3e1€HAs pe8oNOYUsLY.

CoxpaHeHHE U U3y4YCHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM M MX TUKUX
poaude s cO3AaHUsl HOBBIX COPTOB W THUOPUIOB CEIBCKOXO3SMCTBEHHBIX KYIBTYD.
H3yuenue, coxpanenue u ynpasienue 2eHemuiecKUMu pecypcamu CelbCKOX03AUCMEEHHbIX U
NPOMBLCIIOBLIX HCUBOMHBIX 8 YENAX YIYUULEHUS CYUIeCB8VIOWUX U CO30AHUSL HOBbIX NOPOO,
JUHUL U KPOCCOB8, 6 MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccne008anuil, nepedosulx uoeti U nepCneKmueHbIX MexHoI02UlL.

JdemoHcTpauumn

[Toprpetsr: H. U. BaBunos, . B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr U cxembl: «LIeHTpbl NPOUCXOXKACHUS UM MHOTO00pa3usi KYJIbTYpPHBIX
pacTteHuin», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOW U3MEHYMBOCTH», «MeTombl
cenekuumy», «Otnanéunas ruopuanzanus», «Myrtarenes».

JlaGopaTtopHass paOora «l3yueHHe COpPTOB KyJbTYpHBIX PACTEHHH M MOPOJ
JOMAIIHUX KUBOTHBIX).

JlabGopaTopHas padora «/3yueHre METOJ0B CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBka pacTeHUI.

Ikcekypeusi «OCHOBHBIE METOJIbI U JOCTHXKCHUS CEJICKIIMM PACTEHUM U KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO (PepMy, COPTOUCTIBITATENIbHBIN yU4aCTOK, B TEIUIMYHOE
X035IUCTBO, B JIAOOPATOPHUIO arPOYHUBEPCUTETA UITU HAYYHOTO IIEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OHOJIOTHS

OOBEKThI, UCTOJB3yeMble B OHOTEXHOJIOTMHU, — KJIETOYHBIE M TKAHEBBIE KYJIbTYPBHI,
MUKPOOPTaHU3MbI, UX XapaKTepUCTUKA. TpaJauIlMOHHAs OHMOTEXHOJIOTHS: XJeOOINeueHue,
MOJIy4YeHUE KHUCJIOMOJIOYHBIX TPOJIYKTOB, BHUHOJENTUE. MMUKPOOHMOIOTHUECKUI CHHTE3.
OOBEKTH MHKPOOMOJIOTHYECKUX TexHoyorui. [lpomsBoncTBo Oenka, aMHUHOKHUCIOT U
BUTAMHUHOB.

Co3maHve TEXHOJIOTMA W WHCTPYMEHTOB LEJICHANIPABICHHOTO W3MEHEHUS W
KOHCTPYUPOBAHUSI TE€HOMOB C IEIbI0 TMOJYYEHHUS OpPraHu3MOB M HX KOMIIOHEHTOB,
coJiep KaluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKUE TTYTH.

Knerounas unxkeHnepus. MeToabl KyJIbTYpbl KIETOK U TKAHEH PACTCHUN U )KUBOTHBIX.
Kpuobanku. Comatnyeckas ruOpuu3anus 1 coMaTHYeckuid smoprorenes. Mcnonb3zoBanue
ranjioOu/IOB B CEJIEKUMU pacTeHul. [lonyuenue moHokIoHanbHbIX anmumeln. HMcnonav3osanue
MOHOKIOHANbHLIX U NOJUKIOHANbHLIX — awmumen 6  meduyune. VIcKycCTBEHHOE
OIUIONOTBOPEHUE. PEKOHCTpyKIHS SULIEKIETOK W KJIOHUPOBAaHHWE >KUBOTHBIX. MeTon
TPAaHCIUIAHTALIMK  SIA€p KIETOK. Texnonozuu  0300po6aeHus,  KyIbmueuposaHus U
MUKDPOKIOHATLHO20 PASMHONCEHUS CENbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpoMOCOMHass M TIeHHasg UMHXKeHepus. VICKyCCTBEHHBIM  CHHTE3 TI€Ha |
koHCTpyupoBanue pexkomOuHantHeix JHK. Coszoanue mpanceennvix  opeanuszmos.
JIOCTMKEHUS W TEePCHEKTUBbI XPOMOCOMHON M TEHHOM HWH)XEHEPUU. DKOJIOTHYECKHE U
ATUYECKHUE TPOOJIEMbI TEHHOW MHKEHEPHH.



Meauuunckue OuorexHonoruu. IloctrenomHass 1mdpoBas wmeaunmua. [ILP-
TMarHoCTUKa. MeTaOOoJIOMHBIN aHaIu3, TCHOIEHTPUYECKUN aHAIN3 MPOTEOMa YeJIOBeKa IS
OLICHKU COCTOSIHMS €ro 370pOBbs. VICIonb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHass Tepanws
paka. 3D-Onounxenepuss ayig pa3pabOTKH (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX
TEXHOJOTHW, CO3/1aHHUSI KOMILUIEKCHBIX TKAaHEH COYETAaHUEM TEXHOJIOTUH TPEXMEPHOTO
OMONpUHTUHTA U cKaPOIAMHTA TS peUICHHs 33/1a4 IePCOHATTM3UPOBAHHON MEIMIIUHBI.

CoznaHne BEKTOPHBIX BaKIMH C LIEJIBI0 00ECreueHUs: KOMOMHUPOBAHHOMN 3alllUThl OT
Bo30ynuteneii OPBU, ycraHoBieHHE MOJIEKYSIPHBIX MEXaHU3MOB (PYHKIIMOHHUPOBAHUS
PHK-conepxamux BHpPYCcOB, BBI3BIBAIOIIMX OCO00 ONacHble 3a00JIEBaHUS YEJIOBEKA U
KVUBOTHBIX.

JdemoHcTpauumn

Tabmusr u  cxembl: «Vcnonap3oBaHME MUKPOOPTaHM3MOB B IIPOMBIIIJIEHHOM
IPOU3BOJACTBEY, «KieTouHas nHkeHepus», «I eHHass HH)KEHEpUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUI.

IIpakTnuyeckas padora «llomyyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCKypeus «bHOTEXHOIOrU — BaKHEWIIAsl IPOU3BOAUTEIBHAS CUJIA COBPEMEHHOCTH
(Ha GMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».

11 KUIACC

Tema 1. 3apo:xaeHue u pa3BuTHE IBOJIOLNMOHHBIX NPEACTABJICHUN B 0MOJI0TUH

OpomonnonHas teopusa Y. JlapsuHa. IIpeanochulky BO3HUKHOBEHHS TapBUHU3MA.
JKw3Hp 1 HayuyHas nearensHOCTh Y. JlapBuHa.

JIBikyue cuiabl 3BoonMM BuAoB no Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTh
Pa3MHOXKEHUsI OPraHU3MOB, HACJIEJICTBEHHAas M3MEHYMBOCTb, OOpbba 3a CyllecTBOBAHUE,
€CTECTBEHHBII 1 HCKYCCTBEHHBIN 0TOOP).

Odopmnenue cunterndeckod Teopun sBomornuu (CTD). HeittpanbHas Teopus
sBositony. CoOBpeMEeHHasl 3BOJIOLMOHHAs OMOJIOTHS. 3HAUEHHUE 3BOJIOLMOHHON TEOPUU B
(OopMHPOBAHNUN €CTECTBEHHO-HAYYHOW KApTUHBI MUDA.

JdemoHcTpanuun

[Toptpetsl: Apucrorens, K. JInanen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krobe, Y.
Hapsun, C. C. YUersepukos, 1. U. [lImaneraysen, [x. Xonaeiin, . K. benses.

Tabmuupr u cxemsl: «CucremMa xxuBoit ipupoas! (o K. Jlunuero)y», «JlecTHUIIa KUBBIX
cymectB (o Jlamapky)», «MexaHusm (HOpMHUpOBaHUS TPUCTOCOOTICHUN y pacTEHUN H
#UBOTHBIX (mo Jlamapky)», «Kapra-cxema wmapmpyra nyremectsus Y. JlapBunay,
«Haxonku Y. JlapBuna», «®opmbl O00pbObI 3a cymiecTBoBaHUe», «llopoasl romyoOeity,
«MHoroo6paszue KyiabTypHbIX QopM KamycTb», «llopoasl 1oMaIHUX KUBOTHBIX», «Cxema
oOpa3zoBanusi HOBBIX BHAOB (o Y. JlapBuny)», «CxemMa COOTHOIIEHUS IBWXKYIIUX CHII
ABONIIOLUN», «OCHOBHBIE MOJIOKEHUSI CHHTETHYECKOW TEOPHUH 3BOITIOLIAN.

Tema 2. MUKpP03BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsauust Kak 3JIeMEHTapHas eIuWHuLA 3BOIMOUMUA. COBpPEMEHHBIE METOJbI OLIEHKU
TeHETUYECKOT0 pa3Hoo0pa3us U CTPYKTYphI MONy saiuil. MI3meHeHune reHopoHIa MOmyIsun



KaK 3JIEMEHTapHOE HBOJIIOLIMOHHOE SIBJICHUE. 3aKOH reHeThuYeckoro paBHoBecus Jx. Xapau,
B. Baitn6epra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CUJIBI) 3BOJIOUMUA. MyTaIllMOHHBIA MpoIlecc.
KomMOunatuBHast u3mMeHUnBOCTh. Jlpeld reHoB — ciayuyailHble HEHaIlpaBJIEHHbIE W3MEHEHUS
4acTOT ajuteniel B momyssinusax. DPdeKkT ocHoBaTes. Dghgexkm OymvlLIOUHO020 2OPABIUIKA.
CHudicenue 2eHemuuecko20 pasHooopasusa: npuuunsl u cireocmeus. Ilpoaenenue s¢hghexma
Opeticha 2enos 6 Ooabwux u manelx nonyaayusx. Murparuu. V30maamus MOMmyJIsiuii:
reorpaduyueckas (MpocTpaHCTBEHHAs ), OMoJIorudecKast (pernpoyKTUBHA).

EctecTBeHHbINl 0TOOp — HampaBisomui Gaktop 3Bostonuu. GopmMbl €CTECTBEHHOTO
oT0opa: IBMKYIINH, CTAOMIM3UPYIOUINH, pa3phIBatonii (Tu3pynTuBHEIM). [TonoBoit oTOOp.
Bo3HUKHOBEHHE U 3BOJIIOIUS COLUATIBHOTO MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPTraHU3MOB KakK pPe3yJbTaT MUKPOABOMIOIMHU. BO3HUKHOBEHHE
npucnocoOyieHnii 'y  opranu3smMoB. Apomopdo3sl u  uwamoamantauuud. IIpumepsl
MIPUCIIOCOOJIEHUI Y OpPraHu3MOB: MOP(OJIOrHYecKue, (PU3NOJOTHIECKHE, OMOXUMHUYECKHE,
noBesieHuYeckrue. OTHOCUTENBHOCTh MPUCTOCOOJIEHHOCTH OPTaHU3MOB.

Bug, ero kpurepun u ctpykrypa. BugoobpazoBanue kak pe3yiabTaT MUKPOIBOJIIOIHUU.
M3onsiuusa — ximoueBoit ¢aktop BuaooOpazoBaHus. Iyt u cnocoObl BHaI000pa3oBaHUS:
ajutonaTpuyeckoe (reorpaduyeckoe), CUMIATPUUECKoe (DPKOJOTUYECKOE), «MTHOBEHHOE)
(mosurmionau3anus, ruopuan3zanus). JJmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTMYECKOT0O pa3HOOOpa3usl.

Ponp »BONMIOIIMOHHONW OWOJIOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPaHEHUS
O6ropazHoo0Opasusi. MUKpPOIBOIONHUS M KOSBOJIONHKS MApa3uTOB U UX X035€B. MeXaHU3MBbI
dhopMUpOBaHUS YCTOMUYHUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢ HEM.

JlemoHCcTpanumn

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTallMoHHAsE M3MEHUYMBOCTHY», «llomymnsimoHHast CTpyKTypa
BHaa», «Cxema mposiBieHUs: 3akoHa Xapau—BaiinOGepray, «JIBHKYIUE CHIIBI DBOJIIOIIUN,
«OKoJoruyeckas M30Js1us MONyJsUUid ceBaHCKOW Qopenn», «I'eorpaduyeckas U30JALUS
JUCTBEHHUIIBI CUOUPCKOM U JIMCTBEHHUIIBI Jaypckoi», «llomynsiiMoHHBIE BOJIHBI
YUCJICHHOCTU XUITHUKOB U XKEePTB», «CxeMa NEeUCTBUS €CTECTBEHHOro 0TOOpay, «DopMbl
O0oppOBI 3a cyrmecTBoBaHuEe», «MHAyCTpHUaNbHBIA MelaHu3M», <«OKUBBIE HCKOMacMBbIC),
«IToxpoBUTENBCTBEHHAsT OKpAaCKa KUBOTHBIX», «lIpeaynpexaaromas okpacka >KUBOTHBIX),
«Duzmnonornueckne  amantrauun»,  «lIlpucnocoOreHHOCTH ~ OpraHM3MoB M €€
OTHOCHUTENBHOCTEY, «Kputepun Buna», « Buasi-nBoitHuku», « CTpykTypa BUIa B IPUPOIE»,
«CmocoOb1  BunmooOpaszoBanusi», «l'eorpaduueckoe BumooOpazoBaHue TpEX BUIOB
JAHJBIIICHY, « DKOJOTHYEeCKOe BUI000pa30BaHUE BUIOB CUHHID, «[10IUIIIIONIBI paCTCHHI,
«KanycTHo-peneunbiii THOPHITY.

O6GopynoBanue: repdapuul pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydera ITHI] U 3Beper ¢
MpUMEpaMH Pa3JIMUHbBIX MPUCTIOCOOICHUM, Yydera MTHUIl U 3Bepell pa3HbIX BUAOB, repoapuu
pacTeHul OJIM3KUX BUOB, 00Pa30BABIINXCS PA3TMUYHBIMU CIIOCOOAMHU.

JlaboparopHasi pa6ora «BrisBlieHHEe U3MEHYHBOCTH Y 0COOEH OJTHOTO BUIA.



JlabopaTopnass paGora «lIpucnocobieHuss OpraHM3MOB M HUX OTHOCHUTEJIbHAS
1EJIECO00PA3ZHOCTHY.

JlaboparopHnasi pa6ora «CpaBHEHHE BUIOB 10 MOP(POIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meronsl U3y4eHUSI MaKpOAIBOJIONMHU. [lalleOHTOIOTMYECKHE METOJbl HM3yYEHHS
sBomonnu. [lepexonupie GopMbl M PUIIOTEHETUUYECKHUE PSAIBI OPTAaHU3MOB.

buoreorpaduyeckue metonbl uzyudeHus sBojionuu. CpaBHeHue ¢Giaopsl U (payHBbI
MaTEPHUKOB U OCTPOBOB. buoreorpadguueckue odmactu 3emiid. BUnbl-oHIEMUKH U PETUKTHI.

OMOpHOJIOTUUECKME W CPaBHUTEIBLHO-MOP(HOJIOTMYECKUE  METOAbl  M3y4YCHHUS
ABONIIOLMU. ['eHeTHUEeCKE MEXaHU3MBbI SBOJIFOLIMM OHTOTE€HE3a U MOSIBICHHS IBOJFOLUOHHBIX
HOBLIECTB. | 'OMOJIOTMYHBIE U aHAJIOTMYHbIE OpraHbl. PyauMeHTapHble OpTaHbl U aTaBU3MBI.
MonekynsapHO-TeHeTUYECKUe, OMOXMMHUYECKHEe M MAaTeMaTHYeCKHUE METOIbl HU3YYCHUS
sBOMIOIMU. ["'oMosioruuHbie reHbl. COBpEMEHHBIE METOJbI MOCTPOEHUSI (UIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIOLUS TEHOMOB.

OO6mue 3akOHOMEpHOCTH (TpaBWja) dBOMONUU. [lpunyun cmensvl  QyHKYuUU.
HeoOpaTtumocTs 3Bostonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB 3BOIOLUH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromep, 3. ['ekkensb.

Tabmuupr ©  cxeMbl: «ODUIOTEHETUYECKUH pAll  JIOMIAAW», «ApPXEONTEPUKCY,
«3Bepo3yObie smepb», «Creronedansy, «Punnodurey, «CemMeHHbIE NANOPOTHUKW,
«buoreorpaduueckue 30HbI 3eminy», «Jpeildp KoHTUHEHTOBY», «Penuktbl», «HauanbHble
CTaiuu SMOPHOHAIBHOIO pa3BUTHUA TIO3BOHOYHBIX JKMBOTHBIX», «['OMosornunesie wu
aHAJIOTMYHbIE OpraHbDy, «PyIUMEHTb, «ATaBU3MbDY, «XpPOMOCOMHbBIE HAOOPHI YEIOBEKA U
MMIaH3e», «l 1aBHble HAMpPaBJIECHUS SBOTIOLUNY, «OO0II1Me 3aKOHOMEPHOCTH IBOJIFOLIUNY.

O6opynoBaHue: KOJJIEKLIHUU, repOapuu, MYJISKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISIKU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTraHOB M aTaBU3MOB, KOJUIEKIIMU
HAaCEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHe *KU3HU Ha 3emJie

HayuHble TMIOTE3bl NPOUCXOXKIAEHUS KM3HU Ha 3emiie. AOHOTreHe3 M MaHCHEepMHS.
JloHayuyHbI€ MPEACTaBICHUS O 3apOXKIACHUHU )KU3HHU (KpeallMoHu3M). ['unores3a nocTosHHOTO
caMo3apoXKIeHUs XU3HU U e€ omnpoBepkeHue onbiTamu @. Penm, JI. Cnamnannanu, JI.
[Tactepa. [IpoucxoxaeHue KU3HU U aCTPOOUOIOTHSI.

OcHOBHBIE dTanbl HEOpraHWYecKoM HBoionuu. Ilnaneraphas (reojoruyeckas)
HBOJIIOLIMA. XUMHUYECKas: 3BOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIECTB U3
Heoprannyeckux. Oneir C. Mumiepa u I'. FOpu. OOGpa3zoBanne moauMepoB U3 MOHOMEPOB.
KoanepBatnas runore3a A. U. Onapuna, runote3a nepBudHoro OynboHa J[x. XonmeiiHa,
reHetuueckas runotesza I. Mémnepa. Pubosumer (T. Yek) u rumoresa «mupa PHK» V.
I'unbGepra. ®opmupoBanre MEMOpPaH U BOZHUKHOBEHHE MPOTOKIICTKHU.

Hcropust 3emimm m Meroabl €€ u3zydyeHus. lckonmaeMble OpraHMYECKHME OCTATKH.
['eoxpononoruss u €€ Meronbl. OTHOcUTENbHass U aOCONIOTHAsE TE€OXPOHOJIOTHS.
['eoxpoHOIOrMYECKast MIKajaa: S0HbL, dPbI, IEPUOBI, STIOXU.



HauanbHble 3Tanbl opranndeckoi 3BoJonuu. [losiBieHrne 1 3BONIIONUS TEPBBIX KIETOK.
Oomonus MeTabonu3Ma. Bo3sHUKHOBEHHE MEepBHIX IKOCUCTEM. COBpEMEHHBIE MUKPOOHBIC
OMOIIEHKM Kak aHallor mepBbix Ha 3emuie coodmiectB. CtpoMaronutsl. [IpokapuoTsl u
DYKapHUOTHI.

[Tpoucxoxaenre s3ykapuoT (cUMOHOreHe3). DBOIOIMOHHOE MPOUCXO0XK]ICHHE BUPYCOB.
[IpoucxoxieHre MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHME OCHOBHBIX TpyMIl
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMH BBICHINX pacTeHuil. OCHOBHbIE apoMOp(O3bl PaCTEHHIA.
Brixon pactenuit Ha cymry. [losiBieHuE CIOpPOBBIX PAacTEHUN M 3aBOEBAHME MMHU CYIIH.
Cemennsble pactenus. [IponcxoxaeHue BETKOBBIX PACTCHUIA.

OCHOBHBIE 3TaIbl IBOJIONHUH KUBOTHOTO Mupa. OCHOBHBIC apoMOP(O3bl KHUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THIOB. [lepBbie
XOpAOBBIE )KUBOTHBIE. JKU3HB B BOJIE. DBOJIOIMS MMO3BOHOYHBIX. [Iporcxoxaenue ampuomii
u pentunuit. [Ipoucxoxaenne miuekonuraronmx 1 ntull. [Ipuauun kiaroueBoro apomopdosa.
OcBoeHne 6€CrI03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PaspuTtne xwu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeW, MPOTEPO30H, MAIECO30U,
Me3030i, KaihHO30M. OOmas XapakTEepUCTHKA KJIMMaTa U TEOJIOTMUECKUX IPOLIECCOB.
[losiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE: €ro YCJIOBHUS H
BJIMSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBbie BBIMUPAHUSI — KOJIOTHYECKUE KPUZUCHI MPONLIOTro. [IpUYuHbI U ClieICTBUS
MaccoBbIX BbIMHpaHUW. (COBpPEMEHHBIH DKOJIOTHYECKUN KPU3HUC, €ro OCOOCHHOCTH.
[IpoOnema coxpaHeHus: 6nopazHooOpasus Ha 3eMIie.

CoBpeMeHHass cucreMa opraHudyeckoro wmupa. [lpuHnunel  kinaccudpukauu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbl OPTaHU3MOB.

JlemoHcTpanumn

[Toptpetsl: @. Peau, JI. Cnannanuanu, JI. Ilactep, 1. . Meunukos, A. 1. OnapuH,
JIx. Xonnelin, I'. Ménnep, C. Mumnnep, I'. IOpu.

Tabmuiet u cxembl: «Cxema ombiTa ®. Pemu», «Cxema onbita JI. Ilactepa mo
M3YYCHHUIO CaMO3apoxacHus Xu3Hu», «Cxema omsita C. Mumnepa, I'. HOpu», «Otambl
HEOpPraHUYEeCKOW H3BOMIOLMNY», «l'eoxpoHonorndeckas mkanay, «HawyanpHbie 3Tamnsl
OpraHu4ecKkoil sBomtonun», «Cxema 00pa3oBaHHs dSYKApUOT MYyTEM CHUMOHOTEHE3ay,
«CucremMa xuBOoM mpupoabl», «CTpoeHue Bupyca», «ApomMop}o3bl pacTeHUi,
«Punnouter»y, «OIHOKIETOUHBIE BOAOPOCTN», «MHOTOKJIETOUHBIE BOAOPOCTNY, «MXu»,
«ITanmopotHukuy», «l'onocemMeHHble pacTeHus», «OpraHbl IIBETKOBBIX pacTeHHil», «Cxema
pa3BUTHS  KMBOTHOTO  MHpa»,  «Apomopdo3sl  KUBOTHBIX»,  «lIpocTeitmmey,
«Kumeunononoctaeiey, «Ilmockue uepBm», «UneHucTtoHorue», «PeObY, «3€MHOBOIHEIC,
«IIpecmbikarommuecs», «lItuupy, «Milekonurtaromme», «Pa3BUTHE XU3HU B aApPXEUCKOU
ape», «Pa3BuTHE )KU3HU B MPOTEPOZOUCKOUN Ipe», «Pa3BUTHE )KU3HU B MAIEO30MCKON 3pe»,
«Pa3BuTHe >KU3HU B ME3030UCKOUW dpe», «Pa3BuThe XU3HUM B KaWHO30MCKOM 3peEy,
«CoBpeMeHHasl cucTemMa OpraHuYeCKOTO MUPay.

O6opynoBanue: TepOapuu PacTEHUN Pa3IMYHBIX OTJIEJIOB, KOJUICKIIMM HACEKOMBIX,
BJIQYKHBIC TMpENapaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJIJIEKIIUN UTJIOKOXKHUX, CKEJIEThI



MMO3BOHOYHBIX XWBOTHBIX, YydYesa MNTHUL] U 3BEPEU, KOJUIEKIIMA OKAMEHEIOCTEH, MOJE3HBIX
HCKOIIAEMBbIX, MYJISIKU OPTAaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryansnas jsadoparopHas padora «MoaenupoBanue onsiToB Muiepa—tOpu no
U3YYEHHUIO0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUI B IEPBUYHOMN aTMoc(epe».

JlaGopaTtopnasi pa6ora «/I3yueHue M ONUCAHHE MCKOIMAEMbBIX OCTAaTKOB JIPEBHUX
OpPTraHU3MOB.

IIpakTnueckasi padora «M3ydeHue o0cCOOEHHOCTEH CTPOCHHMS PACTCHHH pa3HBIX
OT/ICJIOBY.

IIpakTuyeckas padora «M3yueHue OCOOECHHOCTEH CTPOEHUS [MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IlpoucxoxkaeHue 4ejioBeKa — AaHTPOINOIeHe3

Paznensl 1 3aqaun aHTPONOJIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoB€HUE MPEACTABICHUI O MPOUCXO0XKICHUU YENOBEKA. PelIMruo3Hbie BO33pEHUS.
CoBpeMEHHBIE HAYYHBIE TEOPHUU.

CxoncTBO 4enoBeKka € KMBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTrHYECKUE,
sMOpHoIoTHYECKUE, (PU3nOIOro-OnoXxuMudeckue, noBeaeHueckue. OTauuMs YesloBeKa OT
KUBOTHBIX. IIpAMOXOXIE€HHME M KOMIUIEKC CBSI3aHHBIX C HHUM IIpU3HaKkoB. PasBurtue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBrwxymue cuibl  (QakTopbl) aHTPOINOTeHe3a: OHOJIOTMYECKHE, COLUAJIbHBIE.
CooTHomIeHrEe OMONIOTMYECKUX U COIIMANIbHBIX ()aKTOPOB B aHTPOIIOIEHE3E.

OcHoBHbIE  CTaauuM  aHTpororeHeza. PaHHue  dyenmoBekooOpa3Hble  00E3bsHBI
(IpOKOHCYJIBI) U paHHUE TIOHTU/BI — OOIIUE MPEJIKH YeI0BEKOOOPa3HbIX 00E€3bSH U JIOJICH.
ABCTpaJIONMUTEKH — JABYHOTHE TMPEAKU JIoAeh. UenoBeK yMelblid, MEPBbIC W3TOTOBJICHHS
opyauil Tpyaa. YenoBek NpsSMOXOISUIMI U MEPBBIM BBIXOJ JIOJAEH 3a mpeneiabl AQpHKy.
YenoBek reiaenbOeprckuii — oOIMMNA TPEIOK HEaHJEpTaTbCKOro YeNIOBEKa M YeJIOBEKa
pazyMHOTO0. YeJIOBEK HEAHIACPTAIBCKUM KAaK BHUJ JIIOACH XOJOJHOrO KiauMmara. YernoBek
pa3syMHBIM COBPEMEHHOTO THIIA, JCHUCOBCKMM YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreHeTrka U najgeoreHOMHKA.

DBOJIIOLMSI COBPEMEHHOTO 4eioBeKa. EcTecTBEHHBIM OTOOP B MOMYJSALMIX YETOBEKA.
Myrtanuonnsiii  nporiecc ¥ noaumMopdusM. IlomynsiinoHHBIE BOJHBI, Apeid TeHOB,
Murparus 1 «3QPexT ocCHOBATENsD B MOMYJISAIUIX COBPEMEHHOTO YeTIOBEKA.

Yenoseueckue packl. [lonarue o pace. bonpime pacel: eBpornieoniHas (€Bpasuiickas),
aBCTpaJIO-HErpouIHas (PKBATOpHAIbHAs), MOHTOJIOMHAS (a3MaTCKO-aMepuKaHcKas). Bpems
U IIyTH pacCeJICHUs YeJOBeKa Mo IUlaHeTe. EauMHCTBO dYenmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocoOseHHOCTh YeIoBeKa K Ppa3HbIM  YCIOBUSIM
OKpYXarolen cpeasl. Biausiaue reorpaduueckoit cpeasl U apeiida reHoB Ha MOPGHOJIOTHIO U
(Y3HOJIOTHIO YeTIOBEKaA.

MexaucuuruinHapHble  MeToAbl B (pusnueckoil (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAA ~ AHTPOIOJOTUS W MAJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  MOMYJISALIHIA.
buocoumansHple  MccilenOBaHMS —NPUPOABI  4YesloBeKa. lcciaemoBaHume — KO3BOIIOLMHU
OMOJIOTUYECKOTO U COIIMATIBHOTO B YEJIOBEKE.



JemMmoHCcTpanun

IToptpetsr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuupr u cxembl: «MeToabl aHTponosorun», «['0JOBHOM MO3r uegoBeKay,
«YenoBekooOpa3Hbie 00e3bsiHBDY, «CKENET YeIoBeKa U CKeJIeT uMIan3e», «PyTuMeHTh u
aTaBU3MbDY, «JIBMKyIME CHIIBI AHTPONOreHe3a», «OBOJIIOIMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonutek», «YenoBexk ymensli», «YelmoBek MNpAMOXOAsSUMN», «/leHncoBCkHii
yenoBek» «Heanpepranbus», «KpoManboHIBDY, «lIpeakn demoBeka», «ITambl 3BOJIOLUN
4yenoBeKay, «Pachl 4enoBeKay.

O6opynoBaHue: MyJSKM OKaMEHENIOCTEeH, MPEeAMETOB MaTepHATbHON KYJIbTYpPHI
NpeIKOB deloBeKa, penpoiaykiuu (¢dotorpaduu) KapTUH C MHQOJOTHYECKUMH U
OMOIEHCKUMU CIOKETaMH TPOUCXOXKJICHUS YesloBeKa, (poTorpaduu HaxoJOK HCKOMAEMBIX
OCTaTKOB 4YEJOBEKA, CKEJET YeJOBEKa, MOJIEIb 4Yeperna 4YeJIoBeKa W 4Yepena MIMMIIaH3e,
MOJENb KUCTH YEJIOBEKA U KHCTH IIMUMIIAH3€, MOJIENIA TOPCa IIPEAKOB YEIOBEKA.

JlaGopaTtopnass paGora «/3yueHue o0cCOOEHHOCTEN CTPOEHHUS CKeJieTa 4YeJoBeKa,
CBSA3aHHBIX C IPSIMOXO0KICHUEM).

IpakTnyeckast padora «/3yuyeHne 3KOJIOrMYECKUX aalTallui YETOBEKA.

Tema 6. DJxojormsi — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHbBIX CHCTEM C OKPY KaKIel cpeaou

3apokaeHue u pa3BuTHe dKojoruu B Tpyaax A. I'ymGonpara, K. ®@. Pynse, H. A.
CesepuoBa, J. I'ekkensa, A. Tenciu, B. H. CykauéBa. Paznensr u 3amaun sxonoruu. CBs3b
DKOJIOTUU C IPYTHMH HayKaMH.

Metonaps! akonoruu. [lonesbie HabMOIEHUS. DKCIIEPUMEHTBI B KOJIOTHH: IPUPOIHBIE U
naboparopHble. MopaenupoBaHue B HKOJIOTMU. MOHUTOPUHT OKpY’KaloLEH Cpeibl:
JIOKAJIbHBIN, PErMOHAIBHBIN U TJI00QJTHHBIMN.

3Ha4YeHUE DKOJOTUYECKUX 3HAHUM I YeJIOBEKa. JKOJOTHUYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€M 4EJIOBEYECTBA C NMpUPOAON. POPMUPOBAHUE SKOJOTHYECKOW KYJIbTYPhl U
JKOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JlemoHCcTpanumn

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkens, A. Tencau, B.
H. Cyxaués.

Tabmubl W cxeMbl: «Pa3gensl  skoyorum», «Metoael skojorum», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEH CPEIBI».

JlabopaTopHas padora «/3yueHrne METOq0B SKOJIOTUYECKUX UCCIEAOBAHUIN.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okojoruueckre (GakToppl U 3aKOHOMEpHOCTH ux jeictBusd. Kiaccudukanus
DKOJIOTHYECKUX  (DAKTOpOB: aOWOTHYECKHEe, OHOTHYEeCKue, aHTpororeHdsie. OOmue
3aKOHOMEPHOCTH  JIEUCTBUS  dKoyiormueckux (akxropoB. IlpaBuno wmunumyma (K.
[npenrens, FO. JIubux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue (Qaktopbl. CBeT Kak 3Kojoruueckuit ¢akrtop. JleiicTBUE pa3HbIX
YYAaCTKOB COJIHEYHOIO CHEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHME TpPYyNIbl PACTEHUU U
’KUBOTHBIX 11O OTHOLIEHHUIO K cBeTy. CUrHaJIbHAS poJib cBeTa. DoTOneproAn3M.



Temnepatypa kak skonoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBIL.
[loiKUITOTEpMHBIE W TOMOWOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

BrnaxxHocTh Kak skojorudeckuil ¢pakrop. [Ipucnocobnenust pacTeHU K MOAIEPKaHUIO
BogHOro OanaHca. Kmaccudukanus pacTteHuil mo oTHOIIEHWIO K Boje. IlpucmocoOieHus
KUBOTHBIX K N3MEHEHUIO BOJHOT'O PEKUMA.

Cpenbl 0OMTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAsl, IOYBEHHAs, [NyOMHHAas
[OJNIOYBEHHAs, BHYTPUOpPraHU3MeHHas. PU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpesl OOUTaHUs
opranu3moB. [IpucnocoOaeHnst OpraHu3MoB K KHU3HU B Pa3HbIX CPEAAX.

buonornueckue putmbl. BHemnne u BHyTpeHHUE pUTMBL. CyTOYHBIE WM TOJUYHBIE
putMBl. [Iprcnoco0aeHHOCTh OPraHUu3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUN KU3HH.

XKuznennsle popMbl opranu3moB. [loHsTue o xu3HeHHOU Gopme. JKuzHeHHbIe PopMBbI
pacTeHui: AepeBbs, KyCTAPHUKH, KyCTADHUYKHA, MHOTOJIETHUE TPAaBbl, OJHOJICTHUE TPABBI.
XKuszHeHHble QOpPMBI )KMBOTHBIX: THAPOOHOHTHI, T€O0OMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH
CTpO€HUs U 00pa3a KU3HH.

buotnueckue (¢daktopel. Buubl OHMOTHYECKMX B3aUMOACUCTBUI: KOHKYpPEHIIMS,
XMIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm, Koomepamus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxyeOHMuecTBO). Herpoduueckue B3aumMopaencTBus
(Tonmmueckue, dopudeckue, hadpuyeckue). 3HaUYCHUE OMOTUYECKUX B3aUMOACHCTBUM st
CYILLIECTBOBAHMS OPTaHU3MOB B cpejie 0OuTaHus. [[puHIIMI KOHKYPEHTHOTO UCKIIFOUEHHUS.

JdeMoHcTpanuu

Tabmumst  u cxembl:  «OKoyorudeckue  Qaktopel», «CBETOBOM  CHEKTpY,
«JKOJOTMYECKAE TPYyNIbl JKUBOTHBIX II0 OTHOIIEHHIO K CBETY», «TemokpoBHbIe
KUBOTHBIE», «XOJIOAHOKPOBHBIE KUBOTHBIE», «DU3NOIOTMYECKUE aaNTAllUN KUBOTHBIXY,
«Cpenpl o0OuTaHusi OpraHu3MoBy», «buonorudyeckue putMb, <«Ku3HeHHbIE (DOPMBI
pactenuii», «Ku3zHeHHbIe (HOPMBI KUBOTHBIX», «DKOCHCTEMA IIMPOKOJIMUCTBEHHOTO JIECay,
«JxocucteMa XBOWHOro Jecay, «llemum mnuTanus», «XuunHudectBo», «llapazuTuzmy,
«Konkypenuus», «CumoOnosy», «Kommencannzmy.

O6opynoBanue: repOapuul pacTeHUl W KUBOTHBIX, MPHUCIOCOOJEHHBIX K BIHMSHUIO
Pa3JIMUHBIX DKOJOTHYECKUX (PaKTOpoB, repOapuu CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOUBBIC, TEHENIOONUBBIE U TEHEBBIHOCINBbIE KOMHATHBIE
pacTeHus, repOapuM M KOJUIEKUHUU TEIUIOIOUBBIX, 3UMOCTOMKHX, MOPO30YCTOMUYMBBIX
pacTeHul, uyydena NTUL U 3Bepel, repbapuu pacTeHHil, OTHOCAIIMUXCS K TUTpoOpuUTaM,
kcepoduraMm, Me3o(uTamM, KOMHATHbIE PACTEHHUS! AAHHBIX TPYII, KOJUIEKUHUH >KUBOTHBIX,
oOuTalOUIMX B pa3HBIX cpenax, repOapud W KOJUJIGKIMH PpAacTEHUM U KUBOTHBIX,
oOJjafalomux 4YepTaMyd MPHUCIOCOOJIEHHOCTH K CE30HHBIM W3MEHEHUSM YCIOBUN KHU3HH,
repOapun M KOJUIEKIIMA PACTEHUN W KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJJIEKIIUU
KUBOTHBIX, YYACTBYIOLIMX B PA3JTMUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTtopnasi paGota «BbIsBICHHE TPUCITIOCOOJICHUN OpPraHu3MOB K BIIUSHUIO
CBETa».

JlaGopaTtopHasi pabora «BbIsSBICHHE IPUCIIOCOOJICHHM OpPraHU3MOB K BIIUSHHIO
TEeMIIepaTypbI».



JlabopaTopnass padora «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3 pa3HBIX MECT
OoOUTaHUS.

Tema 8. Ixos10rvsi BUAOB M MOMYJISA NI

DKOJIOTHYECKHE XapaKTepUCTHKU mnonyisuuu. [lomynsmus kak Ouonoruyeckas
cuctema. Poiib HEOTHOPOAHOCTH cpenbl, (hu3nueckux 6apbepoB U 0COOEHHOCTENW OHOJIOTHH
BUJI0B B ()OPMUPOBAHUU MTPOCTPAHCTBEHHOMN CTPYKTYpPHI momyianuid. OCHOBHBIE TTOKA3aTeIN
HOIMYJISIUUN: YHUCIECHHOCTD, IJIOTHOCTh, BO3PAcTHAas M IOJIOBas CTPYKTypa, POKIAEMOCTD,
IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALUSI.

OKoJiornueckas CTpyKTypa nonyssnuid. OLneHka YUCIEeHHOCTH NOMyJsuud. JInHaMuka
nmonyJsiquu U €€ perymsnusa. buoTudyecku mnoTeHmMan nomyssuuu. MopaenupoBaHue
JUHAMHMKA Tonyysinuu. KpuBble pocTa YMCIEHHOCTHM nomyisauuu. KpuBble BbLKUBaHWS.
Perynsmus 4yMcieHHOCTH MOMYJSIMM: posib (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCSIIUX OT
IUIOTHOCTHU. DKOJIOTUYECKUE CTpaTeruu BUJoB (- u K-ctparerun).

[lonsiTue 00 3KoJOrMYecKOW HUIIE BHIA. Mectoobutanue. MHoromepHass MOJENb
skosornueckon  Humm  Jk.M.  XarumHcona. Pa3mepbl  DKOJOTMYECKOM  HHUIIM.
[loTeHnManbHasA U peann30BaHHAs HUILLN.

Bun xak cucrema nonyisnuid. Apeansl BUAOB. BHIBI M MX KU3HEHHBIE CTPATEIMH.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEICHHMS W MHUTPalvid JKWBOTHBIX. DHOJIOTMYECKHE WHBA3UHU
Yy>KE€POJIHBIX BUJIOB.

JdeMoHcTpanuu
[Toptper: k. M. XaT4ynHCOH.
Tabnuibt U CXEMBI: «IKOJIOTUYECKUE XapaKTEPUCTUKU TIOIYJISLIUI Y,

«IIpocTpaHCcTBEHHAsl CTPyKTypa mNonyisuun», «Bo3pacTHble nUpaMuabl MOMYISIUANY,
«CKOpOCTh 3acefieHUs TOBEPXHOCTH 3eMJIM pa3JIMuYHbBIMU OpraHusmammy», «Mojenb
skonornyeckor Humm Jx. M. XatunHaconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJIJIEKIIMH KUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobyieHus: CeMsiH paCTeHUHN K paCCEIICHUIOY.

Tema 9. Ikos10rust coo0mECTB. IKOJOTMYECKUE CUCTEMBbI.

CooOmiectBa opranu3mMoB. bruoneHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHM3MaMu B
ouoneHose.

Okocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIMOHANBHBIC OJOKH
OpraHu3MOB B DKOCHCTEME: MPOAYLIEHThI, KOHCYMEHTBI, peAyLIeHTh. Tpoduueckue ypoBHHU.
Tpoduueckue uenu u cetu. AOuoTHYeckue OJoOKU HKocucTteMm. [louBBI M Wbl B
sKkocucTeMax. KpyroBopoT BeIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TMOKa3aTeld »JKOCHUCTEMbl. buomacca u mHpoAyKIUsA. DKOJIOTUYECKUE
MUpaMUIbl YUCEN, OMOMACCHI U YHEPTHUH.

Junamuxka  skocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HamnpapieHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCuU. [lepBUUHbIC U BTOPUYHBIE
CYKLIECCUM M HX NPUYUHBI. AHTPOIOT€HHBIE BO3JCHCTBHUS Ha cykueccuu. KimmakcHoe
coobmiecTBo. buopasHooOpasue u mojIHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYHUBOCTHU
COOOIIIECTB.



[IpupoaHbIe IKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCmEMbl MOpell U OKeaHO8.
Irocucmemvl myHOp, 1ecos8, cmeneti, nyCmbltb.

AHTpONOreHHbIE JKOCUCTEMBI. Arposkocuctema. ArporeHo3. Pazmuuusa wmexny
AHTPOIOT€HHBIMU U TPUPOJHBIMH 3KOCHUCTEMAaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. lopoxackas ¢nopa u
¢dayna. CuHaHTpOTM3aNHs TOPOJCKON (ayHbl. brojmornyeckoe W X03sg1iCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICMCTBUII  OpPraHuW3MOB B
aKocucTeMax. Ponv kackaonozo sgpghexma u 6ud06-30uguxamopos (Kiouesvix 6udos) 6
@yHurkyuonuposanuu skocucmem. llepeHOC SHEPrUU U BELIECTB MEXIYy CMEXHBIMU
DKOCUCTEMAaMH. Y CTOMYHUBOCTh OPraHU3MOB, TMOMYJSIUHA H JKOCHCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3JCHCTBUH.

Mexanuszmvl  8o30eticmeusi  3a2psA3HeHUll PA3HLIX MUNO08 HA CYOOP2aHUIMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YPOBHSAX, OCHOBbL IKOJLOSUUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeToI0I0THs MOHUTOPUHTA €CTECTBEHHBIX
Y QaHTPOTIOTCHHBIX SKOCUCTEM.

JdemoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuupr 1 cxembl: «CTpykTypa OHMOLIEHO3a», «IJKOCHCTEMA MIMPOKOJMCTBEHHOIO
jecay, «JKOCHCTeMa XBOWHOTO Jeca», «QDYHKIHOHATBHBIE TPYIIbl OPraHu3MOB B
skocucreme», «KpyroBopor BemecTB B 3Kocucteme», «llemm mnuranusa (mactOuuiHas,
JETPUTHAS )», «DKOJIOTHUECKas MUPaMUJIa Yucen», « IKOJOoThuYecKasi mupamuga OMomMacch,
«IKkojoruyeckas nupamuaa sHeprun», «O0pazoBanue 6onota», «[lepBuuHas cykueccus,
«BoccraHoBIIeHHE JECa MOCIIE MOXKapa», « IKOCUCTEMA 03epa», «ArpoueHo3», «KpyroBopor
BEIIECTB U MMOTOK SHEPTUU B arporieHos3ey, «lIpumepsl ypooskocucTem.

O6opynoBanue: repOapun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Yydesia ITHI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJEIIb SKOCUCTEMBI.

IIpakTnyeckas padora «l3ydenue u onucanue ypOo0dKOCHCTEMBIY.

JlaGopaTtopnass  padora  «M3ydenue  pa3zHOOOpa3us  MEIKUX  TOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKypeust «DKCKYpCHUsl B TAITUYHBINA OMOTeoreHo3 (B 1yopaBy, Oepe3HsK, eIbHUK, Ha
CYXOJOJBHBIN WM TOMMEHHBIN JIYT, 03€PO, OOJIOTO).

JIKCKypeus «IKCKYpCHUs B arpOdKOCUCTEMY (HA MOJI€ WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmernanerapHas 060g0uka 3eMIIH, I7I€ CYIIECTBYET WM CYIECTBOBAIA
*Ku3Hb. Pa3Butue mnpeactaBieHuil o Oumocdepe B Tpymax I. 3rwocca. Yuenue B. N.
Bepnaackoro o 6uocdepe. Obmactu 6uochepsl u e€ cocran. JKuBoe BemiecTBo ouocheps! u
ero (QyHKIHH.

3aKOHOMEpPHOCTH  cyliecTBoBaHusl  Ouochepbl. OcobeHHocTH  OHOcdepbl  Kak
rJI00abHON AKOCUCTEMBI. [[nHaMuueckoe paBHOBecue B 6nochepe. KpyroBopots! BeriecTs
1 OMOTeOXUMHUUYECKHE UKJIBI (Yyriaeposa, a3ota). PurMuanocTs siBjeHuit B 6nocdepe.



3onansHOCTh Ouochepnl. [lonstne o Ouome. OCHOBHBIE OMOMBI CyIIHM: TYHIPA,
XBOIHBIE Ji€ca, CMEIIAHHbIE M LIMPOKOJIUCTBEHHBIE JIeCa, CTENH, CaBaHHBI, ITyCTHIHH,
TPOMHUYECKHE Jieca, BEICOKOTOpbsi. KimmaT, pacTUTENbHBIN U dKUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa W (yHKIHMS SKMBBIX CHCTEM, OILIEHKA HUX PECypCHOro IMOTEHIMala Hu
ounocepHbIX PyHKIUH.

JdemoHcTpauumn

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.

Tabmuubr u cxembl: «['eochepbr 3emnm», «KpyroBopor azora B HpUPOIE»,
«KpyroBopot yrnepoga B npupoae», «Kpyrosopor kucnopoaa B npuponae», «KpyroBopot
BOJIbI B IIpupoe», «OCHOBHbIE OMOMBI Ccylny, «Knumatudyeckue nosca 3emin», « Tynapay,
«Taitray, «CMmemannbiii  secy, «lllupokonuctBenHslii Jjecy, «Crenby, «CaBaHHaY,
«Ilycteiasa», « Tponmmueckuit Jecy.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyxKa0OLIAS Cpeaa

DKOJIOTUYECKHE KpHU3UChl M UX MpuUYuHBL. Bo3zjaeiicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOM cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW cpenbl. OxpaHa
BOJAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJINMarTa.

AHTpPOIIOTEHHOE BO3JCHWCTBUE HA PACTUTENBHBIM M JKMBOTHBIM Mup. Oxpana
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE NMPUHUMUIIBI OXpaHbl MpUpoasl. KpacHbie
kHuru. Ocobo oxpansemble npuponnbsie Teppuropun (OOIIT). boranumueckue caapl u
300JIOTMYECKUE TTApKU.

OCHOBHBIE TNPUHIUNBI  YCTOMYMBOTO  PAa3BUTHS  YEJIOBEUYECTBA U  MPUPOJBIL.
PannonansHOE€ TPUPOAOIIONB30BAHNE U COXPAHEHUE OMOJIOTUYECKOr0 pa3HOOOpa3ust 3eMJu.
OOmue 3aKOHOMEPHOCTH  IJI00AJbHBIX  JKOJOTMYECKUX  Kpu3ucoB. (OCOOEHHOCTH
COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE NTOCIIEICTBHS.

Pa3zBuTne METOJOB MOHHUTOPHMHIA pa3BUTHUS OMNACHBIX TEXHOTECHHBIX MPOIECCOB.
Cucmemuvie uccneoosanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCHOCOOHOU
snepeemuxe.  buonoeuueckoe  pasmoobpazue  u  oOuopecypcvl.  Hayuonanvhvie
ungopmayuonHvle cucmemvl, obdecneuusaroujue O0OCMYn K UHGOpMAyuu no COCMOAHUIO
omoenbHuIX 6U008 U Kkocucmem. OCHOB8bI IKOpeaburumayuu dKocucmem u cnocobos
O0pbObL ¢ bUONOBpedcOeHusMU. Pexonempykyus MOpcKUx u HA3eMHbIX 9KOCUCTNEM.

JlemoHCcTpanumn

Tabmuiet 1 cxeMmbl: «3arpsizHeHHe atMocdepbl», «3arps3HeHue Tuapochepbny,
«3arpsizHenue mouBbl», «llapaukoBeiii AddexT», «Ocobo oxpaHseMble MNPUPOTHBIC
TeppuTopumn», «MoAenu yrnpapisieMOro MUPay.

Oo6opynoBanue: (ororpadhuu oOxpaHSEMbIX PACTEHHMH W JKUBOTHBIX KpacHOW KHUTH
Poccniickoit @enepanun, KpacHoit KHUTH permoxa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TPOrpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHEHIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUA  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPAMMBI MO OMOJIOTHUU JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaaullMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexpeparuu, npupojae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUCH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN AESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBAKUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHHUS K CBOEMY HApoOJy, YYBCTBa OTBETCTBEHHOCTU IMEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e3omacHoro obpasa KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NIOHUMAHUE LEHHOCTM INPAaBWI HHIWBUAYAJIBHOTO M  KOJUIEKTHMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpPEC K Pa3InyHbIM cpepaM npodhecCHOHATBHOU JEATEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HaHHWE TI00ATBHOrO XapakTepa 3KOJOTMYECKHX MpoOJeM M MyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJIeHHBIX HA COXpPaHEHUE pPAaBHOBECHS B HKOCUCTEMAax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIECHHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE $I3BIKOBOW W YUTATEIBCKOM KYJIbTYpbl KaK CpeIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPe Kak O €JUHCTBE MPUPOJIbI, YEJIOBEKA U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KW3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO W UCCIEA0BATEIBCKYIO AESATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A y‘IC6HOFO nmpeamMcecTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}0nmxc5{
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD Haquoﬁ KapTHUHbl MHpa U CHGHI/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BeHIeCTBO, SHCPIrusd, ABJICHHUC, IIPOLECCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC y‘—Ie6HBIe I[eﬁCTBPIH (H03HaBaTeJIBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHUE (YHKIIMOHATHHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHus OHWOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOECHHSI MPOTPAMMBI CPEIHEr0 OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYX IACHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU YU€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH IO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apryMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LE€JICHANIPABICHHBIA MMOUCK MEPEeHOCa CPEICTB M CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJIEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBPIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHAIM3HpPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor mHOpMaIi, HEOOXOAUMOM NJI BBITOTHEHUS YYCOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor uHpopmaIuu (Cxembl, rpaduku, auarpaMMbl, TaOIHUIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO YyIaCTBOBAThH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJICHCTBUSA, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIHUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pElICHUs B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I@PU aHalIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MU € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue it OMOJIOTUM HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJlaM U3y4eHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEIIEHWH TMpoOJEeM  PAIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: OOMEHA BEHIECTB (METabOIM3M), MPEBPAILLEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAcCTeHMH, *XKMBOTHBIX U YEJIOBEKa U HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH PUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obnmactu  Ouonormu ¥ MEOUIMHBI  (KJIOHHUPOBaHHE,  HMCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBa, MUIIEBOM MPOMBIILIEHHOCTH, YIIyOJIsTh MO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpa, B IO3HAHWHM 3aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKXKe B PEIICHHH BOIMPOCOB PAMOHAIBHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomroniionHas teopus Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), Tumotesnl (rumore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABMKYIIUX CHJI SBOJIONMU HA TeHOMOH MOMYJISIINAHN,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOIIOT€HE3a, KOMITIOHEHTAMU PAa3jMYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHUS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I1€JIb KCCIEIOBAaHUSA, AHAIMU3UPOBATH IOJYyYEHHBIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBbIE  pe3yJbTaThl Ha  YYECHHUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NEATEILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, TPUPOIOTIONB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOAOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacoB
Ne o/ HaumeHoBaHue pa3/iejioB U TEM MPOTrPAMMBbI KouTpoabHubie IlpakTHYecKue
Beero padoThI padoTsbI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3y4YCHUE
3 buonorus knerku 2 0.5
4 XUMHYECKas OpraHu3alusl KICTKH 10
5 Crpoenne U QyHKIIUH KICTKH 8
6 OOMeH BelecTB U MpEeBpallleHue YHEPTUH B KIIETKE 9
7 Hacnencreennast napopmanus u peanuzaius e€ B 9 05
KIIETKE
JKU3HEHHBIN UK KIETKU 6 1
CrpoeHne U GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 I'eneTrka — HayKa O HACJIEICTBEHHOCTH U ) 05
M3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'enernka 4yenoBeka 3 0.5
15 Cenekiusi opraHu3MOB 4 1
16 buotexHonorus U CHHTETHYECKAsE OMOJIOTHS 4
17 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KITACC

KosauuecTBo yacoB
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KoutpoabHbie IIpakTHYecKkue
Beero padoThI padoThI
1 3apokIeHUE U Pa3BUTHE IBOJTIOLNOHHBIX 4
Mpe/ICTaBJICHU B OMOJIOTUN
2 MukposBontonus U €€ pe3yJbTaThl 14 2
3 Maxkpo3BOIOLUS U €€ PE3YIbTAThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMIie 15 1.5
5} [IpoucxoxaeHue yenoBeka — aHTPOIIOTeHE3 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpY’Karollen cpeaou
OpranusMmel U cpea OOUTaHUs 9 15
DKOJIOTHS BUJOB U MOMYJISIIUI 9 0.5
DKoJ0Trus COO0IIECTB. DKOJIOTUYECKUE CUCTEMBbI 12 0.5
10 buocdepa — rinobanbHas SKocucTEMa 6
11 UYenoBek U OKpyrKarolas cpena
12 PesepBHoe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

Jdara nuzyyenus

Bbuosiorus kak KOMIUICKCHAsI HayKa U KaK 4acTh
COBPEMEHHOT0 00IIIecTBa

JKuBbIE CHCTEMEI U UX CBOMCTBA

YPOBHeBaﬂ opraHu3anu )XUBbIX CUCTCM

Ucropust oTkpbITHS U U3ydeHus kieTku. Kinerounas
Teopus

MeToap! MOJIEKYIISIPHOM ¥ KJIIETOYHOH OHMOJIOTHH.
[IpakTuueckas padora «3yueHre METO10B KJIETOYHOU
ouosorun (xpomarorpadusi, 3aekrpodopes,
muddepennuansHoe neHtTpudyruponanue, [1LP)»

0.5

XUMHYECKHH COCTaB KIESTKH

MuHepanbHbIe BEIIECTBA KIETKH, UX OMOIOTHYecKas
poJib

Oprannueckue BeniecTBa KIETKH — OCJKH.

JlaGopatopHas pabota «OOHapykeHHE OEJIKOB C
MIOMOIIBIO0 KAUECTBEHHBIX PEAKIINI»

0.5

10

CsoiicTBa, Knaccudukays 1 GyHKIUN OETKOB

OpFaHI/I‘-ICCKI/Ie BCIICCTBA KJIICTKU — YIJICBO/bL

11

12

13

OpFaHH‘—IeCKI/Ie BEIIECTBA KJIICTKU — JIMIIUbI

Hyxneunossie kucnotsl. JJTHK u PHK. Jlabopatopras
pabota «lccrnenoBanre HyKIEMHOBBIX KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
Hykieosuarpugocharsl (HTD)

0.5




CexsennpoBanue [JHK. Metoasl reHOMUKH,

14 TPAHCKPUIITOMHUKH, IPOTEOMUKH 1

15 MeToapl CTPYKTYPHOM OMOIOTHH

16 Tunel knertok. [Ipokapuorndeckas kierka

17 CtpoeHue 3yKapuoTudecKou kieTku. [Ipaktuueckas 1 05
pabota «/3ydeHre CBONCTB KICTOYHONH MEMOpaHbD» '

18 IToBepXHOCTHBIN anmapar KJISTKH 1
OnHoMeMOpaHHbIe OpraHou Ikl KiIeTKH. [IpakTiudeckas

19 pabota «M3ydyeHne ABHKEHHUS UTOILIa3MbI B 1 0.5
PaCTUTENBHBIX KIETKAX»
[TosmyaBTOHOMHBIE OPraHOUAbI KJIIETKU: MUTOXOH/IPUH,

20 miactuabl. JlaboparopHas padora «MccnenoBanue 1 0.5
TUTa3MOJIN32a U JICTUIa3MOJIN3a B PACTHTEIBHBIX KIETKAX»

21 HememOpaHHbBIE OpraHOUIBI KJIETKH 1

22 Crpoenue u QyHKIMHU g11pa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

23 JlaGopatopHas pabota «/3yueHne cTpoeHus KIeToK 1 0.5
Pa3JINYHBIX OPTaHU3MOBY
ACCUMMIISIIHS U TUCCUMUIISIIISI — J[BE CTOPOHBI

24 metabonu3ma. Tumbsl oOMeHa BeecTs. JlabopatopHas 1
pabota «/M3ydyeHue KaTaJIuTHYeCKON aKTUBHOCTH
(bepMeHTOB (Ha mpuMepe aMuiIa3bl WK KaTalla3bl)»
DepMEHTaTUBHBIN XapaKTep PEaKLUi KIETOYHOTO

o5 metabonu3ma. JlaboparopHas pabota «/3yueHue 1 05
(epMEeHTaTUBHOTO paCLICTIIICHNUs IEPOKCHIa BOJOPOIa '
B PACTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

26 benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI 1

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1

28 doTocuHTE3 1

29 Xemocunres. JlabopartopHas padorta «CpaBHeHuE 1 0.5




nporeccoB (POTOCHHTE3a U XEMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buabl 6poskeHusl.

30 JlaGopaTopHnas pabora «CpaBHEHHE TIPOLIECCOB
OpO’KEHUS U JABIXaHUSD)
31 AdpoOHBIE OPraHU3MBbL. JTaNbl FHEPTETHYECKOTO
oOMeHa
32 DHeprust MeMOpPaHHOTO TpaueHTa IPOoTOHOB. CHHTE3
AT®: pabora nporoHHoii ATD-cuHTa3HI
33 Peakiiuu MaTpu4HOrO CHHTE3a
34 Tpanckpunuusa — marpruunslii cuaTe3 PHK
35 Tpancismus u e€ 3rarnbl
36 Koauposanue amunokuciot. Pons pubocom B
O6uocuHTe3e Oenka
37 Opranu3zaiys reHoMa y IpoKapuoT U 3yKapuoT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y
JyKapuoT
Bupycsr — BHeKsIeTOUHBIE POPMBI )KUZHU U
39 obnuraTHbIe apa3uThl. [IpakTudeckas pabora 0.5
«Co3znanre Mo/IeNid BUPyCa
40 BprCHvae 3a00JIeBaHUs YeJI0BEKa, )KUBOTHBIX,
pacteHuit
41 HanotexHonoruu B OMOJIOTHH U MEIUIIIHE
42 JKu3HeHHBINH MK KIETKH
43 Matpuunsnii cunte3 JTHK
44 Xpomocomsl. JIaboparopHas pabota «M3ydenne 05
XPOMOCOM Ha TOTOBBIX MHUKPOIpErapaTax»
45 JleneHnue KJIE€TKM — MHTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.
46 JlaGopatopHas pabota «HaOnronenue MuTo3a B KJIeTkax 0.5

KOHYMKa KOPCIIKa JIyKa (Ha T'OTOBBIX




MUKpOIIpenaparax)»

47 Perysnsimus >KM3HEHHOTO ITUKJIA KJIETOK

48 OpranusMm Kak eJMHOE LIEJI0e

49 Txanu pacrenuid. JlabopatopHas pabora «M3ydueHue 1 05
TKaHeW pacTeHUm»

50 TkaHu )XKHBOTHBIX U YenoBeka. JlaboparopHas pabota 1 05
«3yueHne TKaHeH KUBOTHBIX» '

51 Opransl. Cucremsl opranos. Jlaboparopnas pabota 1 05
«/3y4yeHune opraHoB IIBETKOBOT'O PACTECHUS '

52 Ornopa Tena opraHu3MOB

53 JIBI>KeHHE OpraHu3MOB

54 [Iuranue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX. [IHIeBapuTenbHAsS 1
cHCTEeMa YeJIOBEeKa

56 JlpIxaHue opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KMBOTHBIX U YeJIOBEKa 1

58 TpaHCTOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctema o3BOHOYHBIX KMBOTHBIX U 1
YesoBeKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHast cucrema yenoBeka 1

63 Pa3npaxuMocTs 1 perynsinus y OpraHu3MoB 1

64 I'ymoparnpHast perynsius 1 SHI0OKPUHHAS CHCTEMa 1
JKUBOTHBIX U YEIIOBEKa

65 @opMBI pa3MHOKEHUS OPTaHU3MOB 1

66 [TonoBoe pa3mMHOXKEHUE 1

67 Meiio3 1

68 I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX 1 0.5




kieTok. Jlaboparopuas padota «/3ydenue cTpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX MHUKPOIpENapaTax»

69 WuauBuyabHOE Pa3sBUTHE OPraHU3MOB — OHTOIE€HE3

70 3akyaka OpraHoB U TKaHEH U3 3apO/bIILIEBBIX JIUCTKOB
Poct u pa3ButHe xuBOTHBIX. JIabopaTopHas paboTta

71 «BbIsBIIEHUE IPU3HAKOB CXOJICTBA 3apO/IbIILIEH 1 0.5
MO3BOHOYHBIX KUBOTHBIX)

Pa3zmuoxeHue u pa3BuTue pactenuid. JlabopaTtopHas

72 pabora «CTpoeHHE OPTaHOB Pa3MHOKEHHSI BBICIIIUX 1 0.5
pacTeHui»

73 HcTopus cTaHOBIEHUS M Pa3BUTHSI TCHETUKU KaK HAYKH 1
OCHOBHBIE IOHATHUS U CUMBOJIBI T€HETUKH.

74 JlaboparopHas pabota «JIpo3odriia kak 0ObEKT 1 0.5
TCHETUYECKUX HCCIICTOBAHMIT
3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.

75 Monorubpusanoe ckpemuBanue. [lpaktuyeckas padora 1 05
"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO '
CKpEIIUBaHUS Y 1p030(HIbI"

76 [uTonornyeckue OCHOBBI MOHOTUOPUIAHOTO 1
CKpEeLBaHUS

77 AHnanusupytoiiee ckpenuBanue. Hermomnnoe 1
JIOMUHUPOBAHHE
Jurubpunnoe ckpeuBanue. [Ipaktuueckas pabota

78 «M3yueHne pe3ynbTaToB AUTUOPUIHOTO CKPEIIUBAHUS Y 1 0.5
JPO30(HITBDY

79 [uTonoruyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMS 1

80 CrerieHHOE HaclleZI0OBaHUEe TPU3HAKOB 1

81 XpOMOCOMHasl TEOpUS HACJIECTBEHHOCTH 1

82 I'enernka momna 1

83 T'enoTun kak nejIoCcTHAs CUCTEMA 1




I'eneTndeckuii KOHTPOJIb Pa3BUTHS PACTCHUM,

84 KUBOTHBIX U YEJIOBEKa
85 W3MeHYnBOCTh MPU3HAKOB. Buabl HN3MEHYNBOCTH
86 MonudukarmonHas U3MEHYHBOCTh
BapuanuonHnslii psg v BapualiioHHasi KpUBasi.
JlaboparopHas pabota «lccnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHONH N3MEHYHBOCTH. 0.5
[TocTpoeHne BaprallmOHHOTO Psiia M BAPHALIMOHHOM
KpHUBOW»
88 I'enotunuueckast usmMmeHUUBOCTh. KoMOMHaTHBHAS
U3MEHYNBOCTh
MyrtannonHas u3MeHYUBOCTh. [IpakTuyeckas pabora
89 «MyTtanuuu y 1po30(uiisl (Ha TOTOBBIX 0.5
MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIIHOHHOTO TPOIIECcca.
ONUreHeTHKa U AUTCHOMHKA
01 I'enernka genoBeka. [IpakTuueckas pabora 05
«CocTaBiieHHE U aHATIN3 POJIOCIOBHOI» '
92 MeToapl METUITMHCKON T'€HETUKU
93 3HaYeHrEe METUIIMHCKON TeHETUKN B TIPEIOTBPAIICHUT
¥ JICYCHUH TeHETUYECKHUX 3a00JIeBaHMI YeloBeKa
OcHoBHbIE OHATHS cenekuuu. JlabopaTopHas padora
94 «M3yueHune copToB KyJIbTYPHBIX PACTEHUH U TIOPOJ 0.5
JIOMAITHUX KUBOTHBIX)
95 Mertoab! cenekiMoHHOM paboTsl. JlJabopaTopHas pabora 0.5
«V3ydyeHne MeTOI0B CeNEeKIIMU PACTEHUI» '
9% JIOCTYOKEHMSI CeNeKIINY PACTCHUN M JKUBOTHBIX.
[IpakTuueckas pabora «IIpuBruBKa pacTeHHID»
97 CoxpaHeHue, U3yuyeHHe U UCII0JIb30BaHHE TeHETHUECKUX

pecypcos




buorexnonorus kak HayKa U OTpacyib IpOU3BOJCTBA.

98 [IpakTudeckas padora «M3ydeHne 0ObEKTOB 1 0.5
OMOTEXHOIOTHID)
99 OCHOBHBIE HAIIPABJICHUS CAHTETUYECKON OMOI0THI
100 XpoMOCOMHasi M TeHHAs WH)KEHEPHUs
101 MeaunuHcKe OMOTEXHOIOTUI 1
102 PesepeHbrii ypok. [ToBropenue, o6obmenue, 1
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 135
11 KUIIACC
Ne KoanuectBo yacos
n/-n Tema ypoka Beero Kontpoabubie IIpakTuueckue Jdara nuzyyenus
padoThI padoThI
OpontonuonHas Teopus Y. Jlapsuna
JIBrKyIMe CHIIbI 3BOIOLUHU BUIOB 110 Y. /lapBuny
3 Bboprba 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHI 1
5 OTalbl 3BOJIIOIMOHHOTO MPOIEcca: MUKPO3BOIIOLUSA U 1
MaKpO3BOJIIOLUSA
6 [Monmynsiums — 3neMeHTapHast €IUHUIA YBOTIOLIMT 1
3aKkoH reHeTHuecKkoro pasHosecus Jx. Xapau, B.
7 Baiin6epra. Jlabopatopnas pabora «BbisiBienue 1 0.5
M3MEHYUBOCTH y 0CO0O€l OJTHOTO BUIa»
DnemMeHTapHbIe (PAKTOPHI IBOIIOIUU
OddexT ocHoBaTens. IhdexT OyTbUIOYHOTO TOPIIbIILIKA
10 Murparnuu. M3onsauuu nonyasuuid: reorpaduyeckas, 1
Ononoruveckas




EcrecTBeHHbI 0TOOp — HaNpaBISIOMMN (HaKTop

11
HBOJIIOILUH
12 [TomoBoit oT60p
[IpucrnocobaeHHOCTh OPraHN3MOB KaK pe3ysbTaT
13 MUKpo3BoIroiuu. Jlaboparopuas pabora «3ydenue 05
apoMop(}030B U HIM0AJANITAIIUI Y pacTeHUI U '
YKUBOTHBIX)
[Tpumeps! mpuCcTIOCOOICHHUH Y OpPraHU3MOB:
Mophooruueckue, GU3N0IOTUIECKHE,
14 Ouoxummuueckue, nopeneHuyeckue. Jlaboparopuas 0.5
pabota «lIpucnocoOneHust OpraHu3MoB U HX
OTHOCHUTEIIbHAS 1[E1eCO00Pa3HOCT)
15 Bupn, ero xpurepun u crpykrypa. Jlaboparopnas pabora 05
«CpaBHEeHHE BUAOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIO) '
16 Crpykrypa Buza
17 BunooOpa3oBanne Kak pe3yinbTaT MUKPOIBOIIOIIUN
18 CBs13b MUKPOIBOJIIOIUH U STTHIEMHOJIOTUN
19 MakxkponsBosmrorus. [TaneoHTonornueckne MeTo bl
U3y4EHHsI SBOJTIOLIUU
20 buoreorpaduueckre METObI U3yYEHUS IBOTIOINH
21 OMOPHOIOTHYECKUE U CPABHUTENIBHO-
MOpP(OJIOTHUECKUE METO/Ibl U3YUEHHSI SBOJTIOLIUI
29 MounekynsipHO-TeHETHUECKHE, OMOXUMHUYECKHE U
MaTeMaTHYeCKUE METOJIbl N3YUYEHUS SBOJIIOLIUN
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIHH
24 AnantuBHas paauanus. HepaBHOMEPHOCTb TEMITOB
HBOJIIOLIUH
25 HayuHble runoresbl NpoUCX0KIeHUS )KU3HU Ha 3emie
26 JloHay4HbIe MpeICTaBICHHS O 3aPOKICHNUN KU3HU
27 OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIUU




28 ['unoressl 3apoxkaeHUs KU3HU 1
Ucropus 3emnu u metoapl € nzydeHus. JlaboparopHas

29 pabota «/3ydyeHue u onMcaHne UCKOTIAeMbIX OCTaTKOB 1 0.5
JPEBHHUX OPTaHU3MOB

30 HauanbHble sTamnsl OpraHuuecKoi HBOIIOIUH 1

31 DBOJIOIUS DYKAPUOT 1
OCHOBHBIE ATalbl BOJIIOIMH PACTUTEILHOTO MUDPA.

32 [IpakTuueckas padora «M3yuenne ocoOeHHOCTEH 1 0.5
CTPOCHHS PACTEHUI Pa3HBIX OTIEIIOBY

33 OCHOBHBIE 3TaITbl YBOJIOIIH KHBOTHOT'O MHpa 1
OBomonus KUBOTHBIX. [IpakTnyeckas padbora

34 «M3yuenune 0coOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX 1 0.5
KUBOTHBIX)»

35 PazButue xxu3HM Ha 3eMIie IO 3paM U Ieproam 1

36 MaccoBbie BBIMUPAHHUSI — IKOJIOTHYECKHE KPU3IUCH 1
IPOIILIOTrO

37 CoBpeMeHHBIH 9KOJIOTHYECKUI KPU3HUC, €ro 1
0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPTaHUIECKOTO MPOIILIOTO 1

39 OCHOBHBIE CHCTEMaTHYECKHE TPYIIITBI OPTraHU3MOB 1

40 AHTpPOIIOJIOTHS — HayKa O 4YeJIOBEKE 1

41 PazButHe npeacraBiaeHui 0 MPOUCXOKICHUHN YEIIOBEKA 1
MecTo yenoBeka B CUCTEME OPTaHUYECKOr0 MUPA.

42 JlaboparopHnas pabota «3ydueHne ocoOeHHOCTEM 1 0.5
CTPOEHUS CKeJIeTa YellOBeKa, CBA3aHHBIX C
IPSAMOXO0KJICHUEM

43 JIBroKymiye cuibl aHTPOIIOTEHe3a 1

44 CooTtHollleHre OMOJIOrMYECKUX U COLMAIbHBIX 1
(bakTOpOB B aHTPOIOreHE3e

45 OcHOBHBIE CTaIUN aHTPOIOI€HE3A 1




46 [Taneoreneruka u najaeoreHOMUKa 1

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA

48 UYenoseueckue pacsl. [IpakTuueckas padora «3yuenne 1 05
HKOJIOTHUECKUX aJaNTaIi YeTOBEKa»

49 MexIucuuIIMHapHble METO bl aHTPOIIOJIOTUU

50 3apoxIeHue U Pa3BUTHE SKOJIOTHU

51 Metoapl skonoruu. JlaboparopHas padota «M3yuenue 1 05
METO/IOB 3KOJIOTHUECKUX UCCIIETOBAHUI»

52 3HaueHUE SKOJOTUYECKUX 3HAHUU JI YellOBeKa

53 Okonornyeckue HaKTopsl 1
AbGuotuueckue ¢akTopbl. CBET KaK HKOJIOTMUECKUN

54 daktop. JTaboparopHas pabora «BrisiBiIcHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIHSHHIO CBETa)
Aobuotnueckue pakropsl. Temmneparypa Kak

55 sKoJiornueckuit pakrop. JlabopaTopHas padora 1 05
«BpIgBIIEHNE TPUCTIOCOOICHUN OPTraHU3MOB K BIHSIHHIO '
TEMIEPATypPhI»
Abuotnueckue pakropbl. BraxHoCTh Kak

56 sKojoruyeckuit paxrop. JlaboparopHas padbora 1 05
«AHaTOMHUYECKHE 0COOEHHOCTH pacTeHUH U3 pa3HbIX '
MecT OOUTaHUS»

S7 Cpenapbl oOuTaHUs OPraHU3MOB 1

58 bronoruueckne puTMbl 1

59 Kvznennble pOpMBbI OPraHU3MOB 1

60 Buotnueckue dakropsr 1

61 3HaueHne OMOTUUECKUX B3aUMOIEUCTBUI I 1
CYIIIECTBOBaHMS OPraHU3MOB B CpeJie OOMTaHUs

62 DKOJIOTHUYECKHE XaPaKTEPUCTUKH TOITYIISIIH 1

63 OcHOBHBIE TIOKAQ3aTENN MOMYJISIIIH: YUCICHHOCTD, 1

IJIOTHOCTB, BO3pAaCTHAA U MMOJIOBAaA CTPYKTYpa




OCHOBHBIC ITOKa3aTeIIN MOMMyJIAUuA: POKIACMOCTD,

o4 MPHUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPAITUU L
65 Dkojnoruyeckasi CTpyKTypa MOnyJsuu
66 JluHaMuKka IOMyJISIAY U €€ PeryIsius
67 Kpussie pocta uncneHHocty nomynsauuu. Kpuseie 1
BBEDKUBAHHUS
68 Okonoruyeckas Huiia Bujaa. JlaboparopHas padora 1 05
«IIpucnocobenust ceMsiH pacTeHHUI K pacCeIeHUI0) '
69 Bun xak cucrema nomynsuuit 1
70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUN KUBOTHBIX 1
71 Coo011ecTBO OpraHu3MoB — OHOIICHO3 1
72 DKOCHCTEMA KaK OTKpbITasi CUCTEMA 1
73 KpyroBopoT BemecTB 1 OTOK SHEPTUU B SKOCUCTEME 1
74 OCHOBHBIE TIOKA3aTeNN SKOCUCTEMBI 1
75 DKOJOTUYECKUE TUPAMUJIbI 1
76 H3meHeHus coo0IIecTB — CYKIIECCHH 1
77 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. 1
DKOCHUCTEMBI MOpEH U OKEaHOB
78 [IpupoanbIe 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, 1
CTEIel, MyCThIHb
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
80 Ypb6oskocucremsl. [Ipaktuueckas padora «M3yuenue u 1 05
OIUCaHue YPOOIKOCUCTEMBI» '
81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 1
B3aMMO/JICUCTBUI OPraHU3MOB B SKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arP3HEHUN Pa3HBIX TUIIOB
82 Ha CyOOpPTaHU3MEHHOM, OPTaHU3MEHHOM, 1
MOMYJISIIIHOHHOM U SKOCHCTEMHOM YPOBHSIX
83 brocdepa — obmiertanerapHast 000109Ka 3eMITH 1




84 VYuenne B. U. Bepranckoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChepbl 1

86 KpyroBopoThl BelecTB U OMOTCOXUMUIECKHIE ITHKITBI 1

87 3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYITTH 1

88 YcroitunBocTh Onochepsr 1

89 DKOJIOTHYECKUE KPUZHUCHI U UX PUIUHBI 1

90 BosneiicTBue dyenoBeka Ha 6uochepy 1

o1 AHTponorveHHoe BO3/ICHCTBUE HA PACTUTEIbHBINA U 1
JKUBOTHBINA MHP

92 Oxpana npupoabl 1

93 OCHOBHBIC IPUHIIUTIBEI YCTOWYHUBOTO PA3BUTHUS 1
YeJIOBEYECCTBA U TIPUPOJIBI

94 ParnmoHanbHOE MIPUPOIOIONIE30BAaHUE U COXPAHCHUE 1
OHMOJIOTMYECKOTO pa3HOOOpa3us 3eMin

95 O6006menne o Teme «MUKPOIBOONUS U €€ 1
pE3yIbTaThD»

96 O6061mmenue no reme «Makpo3BOIIOLUS U €€ 1
PE3YIIBTATHI»

97 O6o06menne o Teme «IIpoucxoxieHne u pa3BuTHe 1
JKU3HU Ha 3emMiie»

98 O6006mmenue o teme «IIpoucxoxaeHne yemoBeka — 1
AHTPOTIOTEHE3)»

99 O06o01enue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHH3MOBY

100 O6061mmenue o Teme «OpraHu3Mbl U cpefia OOUTaHUS»

101 O06o0menue 1Mo Teme «IKOJIOTHUS BUIOB U TIOMYJISIIAN)

102 O606menne o Teme «brocdepa — rmodanpHas 1
IKOCHCTEMa»

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







