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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo y4yeOnomy npeamery "buomorus" (nmamee - OHOJOTHA) HAa ypPOBHE
cpeanero oomiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe DenepaqpHOrO 3aKoHA OT
29.12.2012 Ne 273-®3 «0O06 obpazoBanmu B Poccuiickoit ®enepanun», ®I'OC COO,
Konnenmuu mnpenonaBanust ydeOHOro mnpenMera «buosiorus»» M OCHOBHBIX IOJIOKEHUM
¢benepanbHON paboyei mporpaMMbl BOCIIUTAHUSI.

VYueOnplii npeamer «buonorusi» yriayonénHoro ypoBHsi u3ydeHus (10—11 xmaccer)
ABIISICTCS OJHMM W3 KOMIIOHEHTOB IMpeaMeTHOH obOnmactu «EcTecTBeHHO-Hay4HbIE
npeaMetsl». CornacHo mnoznoxeHussM OI'OC COO npodunbHble yueOHBIE NPEAMETHI,
M3y4aeMble Ha yriIyOJ€HHOM YpOBHE, SBIAIOTCS criocoOoM nuddepennuanuu o0ydeHus Ha
YpOBHE CpelHEero o0iero o0pa3oBaHus U MPU3BAHBI 00ECHEUYNUTh NMPEEMCTBEHHOCTh MEXIY
OCHOBHBIM  OOLIUM, CpEAHUM OOIIMM, CpeAHUM NPO(ECCHOHANBHBIM U  BBICHIUM
oOpazoBanueM. B To ke BpeMsi KaXIbli U3 ATUX Y4E€OHBIX MPEIMETOB JIOJIKEH OBITH
OpPHUEHTHUPOBAH Ha MPUOPUTETHOE pelleHue O00pa30BaTENbHBIX, BOCIHUTATENBHBIX U
pa3BHUBAIOIIMX 3aJ]1a4, CBSI3aHHBIX C MpoQopHeHTaluel o0yJaroumxcs U CTUMYJIUNPOBAaHUEM
MHTEpeca K KOHKPETHOW 00JacTh HAy4yHOTO 3HAHMS, CBSI3aHHOTO ¢ OMOJIOTHEH, METUIMHOM,
9KOJIOTHEH, ICUXOIOTHeH, CHOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHOMy mpeamery "buomorus" ma€r mpeacraBieHue O IEMH U
3a/layax u3ydeHusi yueOHoro npeamera «buosorus» Ha yriyOn€HHOM YpOBHE, ONpPEIENseT
oOsi3aTenbHOE (MHBApUMAHTHOE) TIPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPUPOBAHHE TIO
pazzmenaM M TeMaM, pacIpelelieHHe 0 KiaccaM, PEKOMEHIYeT IOCIeI0BaTeIbHOCTh
M3Y4YeHUs y4eOHOro Marepuaja ¢ Y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOTO Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpamme mo
OMOJIOTMHM peaM30BaH MPHUHLMI MPEEMCTBEHHOCTH C HM3y4yeHHMEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO oOmiero o0OpasoBaHus, Onaroaapsi 4eMy IpPOCMaTpHUBAETCS HAIPaBICHHOCTh Ha
MOCJIEYIOIee pa3BUTHE OUOJIOTMYECKUX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOT'O0 MHPOBO33PEHHS, 3KOJOTUUYECKOTO MBILIUICHUS, MPEACTaBICHUN O
310pOBOM oOpa3e J»KH3HH, Ha BOCHUTaHHME OEPEeKHOTO0 OTHOIICHHUS K OKpYKaromen
MpUPOAHON cpene. B mporpamme nmo OHOJIOTMU TaKkKe MOKa3aHbl BO3MOXXHOCTH Y4eOHOTO
npeameta «buonorus» B peanmsanuu TpedboBanuit PI'OC COO K MUIaHHPYEMBIM
JTUYHOCTHBIM, METAIPEeIMETHBIM U IIPEIMETHBIM pe3yabTaTaM 00ydeHus u B pOpMUPOBAHUU
OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHLHON [EATEIBHOCTH OOYYaIOUIUXCS IO OCBOCHHIO
coJiep>KaHus OMOJOTHYEeCKOro 00pa3oBaHus Ha YPOBHE CpeIHEro o0IIero 0opa3oBaHusl.

YueOuslii mpeamer «bruonorus» Ha ypoBHE CpeHero oomiero oopa3oBaHus 3aBepiiaeT
Oouosoruuyeckoe oOpa3oBaHHE B IIKOJE M OPHUEHTUPOBAH HA pACIIMPEHHE W YriayOlieHue
3HaHUI 00yyaromMXcs O KUBOW MPUPOJE, OCHOBAX MOJIEKYJISIPHOM U KJIETOUHOW OHOoJIoruH,
SMOPHOJIOTUU U OUOJIOTHH Pa3BUTHSL, TEHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIMOHHOTO
YUEHUS U DKOJIOTHH.

N3yuenne yuebHoro npeamera «buonorus» Ha yriy0JieHHOM YpOBHE OPUEHTHPOBAHO
Ha MOJrOTOBKY OOY4aroIUXCs K MOCIEAYIONIEMY MOTYy4eHUI0 OMOJIOTHUECKOTro 00pa3oBaHMs
B BYy3aX W OpraHuzalMsx cpegHero mnpodeccuoHanbHOro oobpasoBaHus. OCHOBY ero
COJIepKAHUS COCTABIIIET CUCTEMa OWOJIOTMYECKUX 3HAHWM, MOIYYEHHBIX NpPU H3YYEHUHU



00yJaromuMHUCs COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3/eioB OHOJOTMH Ha YpOBHE
OCHOBHOTO 00mero oopazoBanus, B 10—11 kimaccax 3Tu 3HaHMS MOJYydYaroT pa3BuTHe. Tak,
pacimpeHsl ¥ yrIyOJieHbl OWOJIOTMYECKHE 3HAHUS O pPACTCHHSX, XUBOTHBIX, Tpubax,
O0akTepusx, OpraHu3Me YeJOBEKa, OOUIMX 3aKOHOMEPHOCTSX JKH3HH, JOIMOJHHUTEIHHO
BKJIIOYCHBI OHOJIOTMYECKHE CBEACHUS TNPUKIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPHIC
MOJKHO HCIOJIB30BaTh KaK OPHEHTHUPHI JUIS MOCIENyIomero Beidbopa npodeccun. Bosmosxna
TaKKe MHTErpaIysi OMOJOTHYECKIX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHHUSIMH, TTOJTYY€HHBIMU
00yJaromuMUCs NP N3ydeHUH (PU3UKH, XUMUH, TeoTpaduu 1 MaTEMaTHKH.

Crpykrypa mporpamMMmbsl no y4deOHoMy mpenmery "buosorus" orpakaer CHUCTEMHO-
YPOBHEBBIN U ABOJIOIHMOHHBIN MOIXOBI K M3ydeHHI0 Onosoruu. COTJIacCHO UM, M3Y4aloTCs
CBOWMCTBA ¥ 3aKOHOMEPHOCTH, XapakTepHBbIE IS JKMBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHu3alliy, SBOJIIOLIUU OPraHUYECKOro MHUpa Ha 3emiie, COXpPaHEHHUS OHOJIOTHYECKOTO
pazHooOpa3us miaHeTsl. Tak, B 10 kmacce u3y4aroTcsi OCHOBBI MOJICKYISIPHON M KJIETOYHOM
OnoyIoTHH, SMOPHOIOTUU U OWOJIOTHH Pa3BUTHS, TCHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U
CUHTETUYECKON OHOJIOTHH, aKTyaJIu3UPYIOTCSl 3HaHUS oOOy4arommxcs 1o OOTaHUKE,
300JI0THH, aHATOMHH, (U3HOJOTHU dYenoBeka. B 11 kiacce u3ydaroTCsl 3BOJIFOIMOHHOE
YYEHHE, OCHOBBI DKOJIOTHH U YUeHHE 0 Onocdepe.

VYueOHplii npenmer «buonorus» mnpu3zBaH 0OECIEUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJIOTUYECKAX TEOPUH M 3aKOHOB, WJIEH, NMPHHIMIIOB W TPaBWII, JIEKAINUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MUpPA, 3HAHUA O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOIYJSALWU, OMOLIEH03a, YKOCUCTEMBI, O BBIIAIOUIUXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX MCCIEI0BAaHUSAX B OMOJIOTUH, TPUKIAJHBIX aCHeKTax
Oouonormueckux 3HaHWi. [l pa3BuTHS M THOLAEpKaHHUS HHTEpeca OOy4arommxcs K
OMOJIOTHH HapsAy CO 3HAUUTEIbHBIM O00BEMOM TEOPETHUECKOTO MaTepHalia B COIepKaHUU
MIPOrpaMMBbl IO OMOJIOTUU IIPETYCMOTPEHO 3HAKOMCTBO C UCTOpUEH CTAHOBIICHUS U PA3BUTHS
TOH WIM MHOW 00JMacTH OMOJIOTMH, BKJIAQJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B
pelIeHre BaXHEHIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Henp wusydyenust ydeOHoro mnpeamera «buonorus» Ha yriayOaEHHOM ypOBHE —
OBJIaJICHUE OOYYaIOLIMMUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAJIBHON OpraHu3anuu
KUBBIX CHCTEM pa3HOrO0 paHra W NPUOOpETEeHHE YMEHUU HCIOJIb30BAaTh 3TH 3HAHHS B
dbopMHUpOBaHMM HHTEpeca K ompeAenéHHOW o06iacTu MpodecCHOHANBHON N1esSTENbHOCTH,
CBSA3aHHOM ¢ Owuosoruei, WUIM K BHIOOPY Yy4eOHOro 3aBeleHUs [UIS IPOJOJIKCHHUS
O6uoJ0rnuYeckoro oopa3zoBaHusl.

Joctmxenune menu uzydeHus ydeOHoro mnpeamera «buosorus» Ha yriyOnéHHOM
ypOBHE 00ECIIeUNBAETCS PEIICHUEM CIIEAYIOUINX 3a/1a4:

OCBOEHHME OOY4YaIOUIMMMCA CHCTEMBbl OHOJOTMYECKUX 3HAHMI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHLENIUAX, THII0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U MpaBUiax,
COCTaBIJIIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa; O CTPOEHHH,
MHOT000pa3uu U OCOOEHHOCTAX OHMOJOIMYECKMX CHUCTeM (KJIeTKa, OpraHu3M, HOMyJsuus,
BUJ], OMOTEO1IeHO03, Orocdepa); O BBIIAIOIIUXCS OTKPHITHIX U COBPEMEHHBIX MCCIIET0BAHUIX
B OHMOJIOTHH;



O3HAKOMJICHHE OOy4arommxcsi C METOJaMH  T[O3HAHWS JKHUBOW  TPHUPOJIBI:
WCCIICIOBATEIIbCKUMH  METOJaMH  OMOJIOTHUECKUX HayK (MOJEKYJISIPHOW H KJIETOYHOU
OMOJIOTHH, YMOPUOJIOTUU U OMOJIOTHH PAa3BUTHS, TEHETHKU U CEJIEKIUU, OMOTEXHOJIOTUU H
CUHTCTHUYECKON OWOJIOTUH, TaJICOHTOJIOTHH, SKOJOTHH), METOJaMH CaMOCTOSTEIBHOTO
MPOBEACHUSI OMOJIOTMUECKUX HCCIEAOBaHUN B JlabopaTopuu U B mpupoie (HaOIrOACHHE,
M3MEpEeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHUE OOYYAIOIIUMHUCS YMECHUSIMH: CAMOCTOSTEIIBHO HAaXOAUTh, AaHATTU3UPOBATh U
MCIIOJIb30BAaTh OMOJIOTHYECKYIO UHPOPMAIIHIO; MOJIB30BATHCS OMO0JIOTHYECKOI
TEPMHUHOJIOTHEH W CHMBOJIMKOH; YCTaHABJIMBATH CBSI3b MEXKIY DPa3BUTHEM OHOJIOTHU U
COIMAITLHO-OKOHOMHYECKUMHU U DKOJIOTUYECKUMH TpoOJieMaMU 4YeJIOBEUeCTBA; OICHUBATH
MOCIIE/ICTBUSL CBOEH JEATENBHOCTH TI0 OTHOUICHWIO K OKPYXKAloIeH NPUpOTHOU cpere,
COOCTBEHHOMY 3/IOPOBBIO M 3J0POBBIO OKPYXKAIOIIHMX JIFOACH; 000CHOBBIBaTH U COOIIO/IATH
Mepbl TPOGUIAKTUKHA WHQPEKIIMOHHBIX 3a00JIeBaHWMN, TpaBUjIa IMOBEJCHHS B MPHPOJC U
obecnieueHrs 6€30MacHOCTH COOCTBEHHON JKU3HEEATENbHOCTH B UPE3BbIYAMHBIX CUTYaIHIX
MPUPOJHOTO W TEXHOTEHHOI'O XapaKkTepa;, XapaKTepH30BaTh COBPEMEHHBIC HAyYHBIC
OTKPBITHSI B 00aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIONIMXCS WHTEIUICKTYATbHBIX W TBOPYECKHX CIIOCOOHOCTEH B
MpoIIecce 3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITUIMH M COBPEMEHHBIMU UCCIICJIOBAaHUSIMH B
OMOJIOTHH, PEIIaeMbIMU €10 MpoOIeMaMu, METOJOJIOTHEN OMOJIOTHYECKOTO HCCIIEI0BaHMS,
MPOBEJICHUSI AKCHEPUMEHTANbHBIX HCCIEIOBAaHUM, pEIIeHHs OWOJIOTUYECKUX 3ajad,
MO/IETUPOBAHUS OUOJIOTHIECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTaHHE Y 00yYaroMMXCsl IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIE B IIEJIOM U K
OTIENbHBIM €€ OOBeKTaM M SBICHUSAM; (POPMHUPOBAHUE SKOJOTMUECKON, T'€HETUUYECKOM
IPaMOTHOCTH, 00IIel KyJIbTYphl MOBEACHHUS B MPUPOJIE; HHTETPALUN €CTECTBEHHO-HAYyYHBIX
3HAHHWI;

npruodpereHue o0y4arouuMucs KOMIIETEHTHOCTH B paloHaIbHOM
MIPUPOIONOIIL30BaHUU  (COONIIO/IEHUE TpaBUl TMOBEIEHUS B MPUPOJIE, OXpPaHbl BUIOB,
sKocUCTeM, Onochepsl), COXpaHEHHMH COOCTBEHHOIO 3/I0POBbS U 370POBbSI OKPYKAIOLIUX
moner  (coOmroaeHuss Mep TpoQrIakTUKH 3a0o0JieBaHUHM, oOecrnedeHne Oe30MacHOCTH
AKHU3ZHEJEATEIIbHOCTH B UPE3BbIUAWHBIX CUTYalUSIX MPUPOAHOTO U TEXHOTEHHOIO XapaKTepa)
Ha OCHOBE UCIOJIb30BaHUS OMOJIOTMUECKUX 3HAHUIM U YMEHUI B MMOBCEIHEBHOM JKU3HH,

CO37JaHME YCIOBUHN JJIi OCO3HAHHOTO BBIOOpa OOYUYAIOLIUMUCS WHANBUAYATbHOMN
00pa3oBaTeNbHON TPAaeKTOPHUH, CIOCOOCTBYIOUIEH MOCIEAYIONEMY MPOQecCHOHATHHOMY
CaMOOIIPEICTICHUIO, B COOTBETCTBUHM C MHAMBHIYaJbHBIMU HMHTEpECaMU U MOTPEOHOCTAMU
peruoHa.

OO1ee 4nCIO 4acoB, OTBEACHHBIX HAa M3Y4YeHHE OMOJOTHUU Ha YryOJIEeHHOM YpOBHE
cpenHero obmiero obpa3oBanus, cocrabnseT 204 ydaca: B 10 kmacce — 102 yaca (3 vaca B
Hezento), B 11 kmacce — 102 gaca (3 yaca B HeJento).

Otbop opraHu3alMoOHHBIX (OpPM, METOJOB U CpPEACTB OOydeHHS OHOJOTHU
OCYILIECTBIISIETCST C y4ETOM cheuu(UuKu €ero coJepaHWss ¥ HANpaBICHHOCTH Ha
MIPOJIOJIKEHHE OHMOJIOTMYECKOTO o0Opa3oBaHus B OpraHHu3aIusIX CpeIHero
podecCHOHABHOTO M BBICIIETO 00pa30BaHUsI.



OO0s13aTeNIbHBIM YCIIOBHEM MPU 00yUYCHHUH OMOJIOTHH Ha YrITyOJEHHOM YPOBHE SIBIISIETCS
mpoBelieHUe J1a00paTOPHBIX M TPAKTHUECKUX pabor. Takke ydactue OOyYaromHMXCs B
BBITIOJIHEHUM TMPOEKTHBIX U  Y4eOHO-HCCIENIOBATEIbCKUX padoT, TeMaThKa KOTOPBIX
OTIPEJICIIACTCSl YIUTEJIEM Ha OCHOBE HMMCIOIIMXCS MaTePUAIbHO-TEXHUYECKHX PECypcoB U
MECTHBIX TIPUPOTHBIX YCIIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue NpOrpaMMbl, BBIJICJIEHHOE KYpCUBOM, HE BXOAUT B IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHast OMOJIOTHS — KOMIUIEKCHas Hayka. KpaTkast uctopusi pa3BuTHs OMOJIOTHH.
buonornueckne Hayku W u3ydaemble UMU TpoOiembl. DyHIaMEHTAIbHbBIC, TTPUKIAIHBIE U
MTOMCKOBBIE HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HavyeHre OMOJIOTUM B (DOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBa3aHHble C Ouosoruel. 3HaueHHe OUOJIOTHUH B MPaKTHYECKON
NeSITEIbHOCTH 4YeJOBEeKa: MEAMIIMHE, CEJIbCKOM XO35HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii,
I'. Mengens, B. . Bepunanckuii, 1. I1. I1aBnos, . 1. Meunukos, H. U. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupt w  cxembl: «CBsi3p OHOJIOTHM C JpYyrHMU  Haykammy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3yYeHHE

JKuBpie cucTteMbl Kak TpeaMeT u3ydeHus Owosoruu. CBOWCTBA JKHUBBIX CHCTEM:
€AVUHCTBO XHMHMYECKOTO COCTaBa, JAMCKPETHOCTb M  LEJIOCTHOCTb, CIIOKHOCTh U
YHOPSIIOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOPraHU3alMs, CaMOBOCIPOU3BEICHUE,
pa3ipaxuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aluu >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBINA,  TOMYISLIUOHHO-BUJIOBOM,  DKOCHCTEMHBIM  (OMOreOLIeHOTHYECKUN),
o6uocepusiit. [Iporeccsl, mpoucxosine B )KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
XKuzup kak (opma cymiectBoBaHus MaTepuu. Hayku, u3ydarolue >KUBBIE CHCTEMBI Ha
Pa3HBIX YPOBHSX OpraHU3ALUH.

N3ydenue xxuBbIx cucteM. MeTtonbl Onosoruueckoi Hayku. Habmronenue, namepenue,
JKCIIEPUMEHT, CUCTeMaTru3alus, MeraaHanu3. lloHsTue O 3aBHCUMON W HE3aBHCHUMOU
nepemeHHol. IlnanupoBanue skcniepumenta. IlocranoBka u mpoBepka runore3. Hymneas
runore3a. [lonstue BbIOOpKHM U e€ mocToBepHOCTh. Pa3Opoc B OMONOTMYECKHX JAHHBIX.
OueHka JOCTOBEPHOCTH TOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI HCKa)KE€HUSI PE3YJIbTATOB
sKcriepuMeHTa. [loHATHE CTaTUCTUYECKOTO TECTa.

JdeMoHcTpanuu

Tabmuipel U cxembl: «OCHOBHBIE TPH3HAKK KU3HUY, «bHOIOrHYecKHe CHUCTEMBIY,
«CBolicTBa KUBOM MaTrepum», «YpPOBHHM OpraHU3alMU KUBOW HOpuponab», «CTpoeHue
KUBOTHOM KIIeTKN», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHU3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUS KUBOU MIPUPOIBD».



OGopynoBanue: JiabopaTopHoe 0O0OpyAOBaHWE Ui MPOBEICHUS HAOIIOJICHHUM,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnuyeckas padora «licnonp3oBaHue pa3IMUHBIX METOIOB IIPU U3YUYEHUU KUBBIX
CUCTEM.

Tema 3. Buosorus KjieTku

Knerka — cTpykTypHO-(YHKIMOHANbHAS €IUHMLA JKABOTO. VICTOPHS OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M. Ilnetinen, P.
BupxoB). OCHOBHbIE MOJ0KEHUS COBPEMEHHOMN KJIETOYHON TEOPHUHU.

MeToibl MOJEKYISIPHOM M KJIETOYHON OWOJIOTMH: MHUKPOCKOMHMS, XpomaTorpadus,
anekTpodope3, METOJ MEYEHbIX aToMOB, JU(depeHunanbHoe IeHTpUu(yrupoBaHue,
KYJIbTUBHPOBAHUE KIIETOK. M3yuenue puxcuposannsix kiemox. DIEKTPOHHASI MUKPOCKOIIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpauuu

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

Tabmuis! 1 cxeMbl: «CBETOBOM MUKPOCKOI», «DIEKTPOHHBIN MUKpOCKOM», «cTopus
Pa3BUTUS METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKTEepPHATBHBIX KIIETOK.

IIpakTnueckas padora «3ydeHne MeToI0B KJIETOUYHOM Onosoruu (xpomarorpadus,
anektpodopes, nupdepennranbroe neHTpudyruposanue, [TLP)».

Tema 4. XuMuveckasi OpraHu3aums KIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTpaMUKpOdJieMeHThl. Boma u eé
POJIb KaK PACTBOPUTEIIS, PEareHTa, y4aCTHE B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYIIALNN.
MuHepanbpHble BellecTBa KJIETKHM, WX Ouojoruueckas posb. Pojib KaTHOHOB M aHHOHOB B
KIIETKE.

Oprannyeckue  BemiecTBa  KIETKUM.  buonormueckne — monumepsl.  benku.
AMMHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OeIKOBOM MOJIeKybl. [lepBuuHas cTpykrypa
Oenka, menTHAHAs CBSA3b. BTopuuHasl, TpeTUYHAas, YeTBEpTHUHAs CTPYKTYyphl. JleHaTyparus.
CaoiicTtBa 6enkoB. Kitaccudukanus 6enxoB. buomornueckue GyHKIuu 0enKoB. [Ipuotnsi.

VYraeBoapsl. MoHOCaxapupl, AUcaxapubl, OJUrocaxapyuipl U nojaucaxapuasl. O0mui
IUIaH CTPOEHUS U (PU3MKO-XMMMYECKHE CBOMCTBA YriaeBoJoB. buosnoruueckue QyHkuun
YIJIEBOJIOB.

Jlunuaer.  T'mapodunbHO-THApOGOOHBIE  cBolcTBa.  Kiaccudukamus — TUIUIOB.
Tpurmuuepunsl, docdonunuapl, BOCKH, cTepounsl. buonorndeckue (yHKUUU JHIUIOB.
OOuiue cBoiicTBa OMOJIOIMYECKMX MEMOpaH — TEKy4ecTh, COCOOHOCTh K CaMO3aMbIKaHMIO,
MOJIYTIPOHUIIAEMOCTD.

Hyxneunnossie kucnotel. [IHK n PHK. Ctpoenune HykinenHoBbIX KuciaoT. HykneoTuas.
[Tpunnun komruiementapHocty. IlpaBuno Yapragpda. Crpykrypa JJHK — nBoiinas crimpasib.
Mecronaxoxaenue u 6nonornyeckue ¢pynkuuu JJHK. Buast PHK. ®@ynkunn PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsi3u B Moiaekyiae ATO.
buonornyeckue ¢ynkiun AT®. BoccraHoBIEeHHbIE NMEPEHOCUYUKH, UX (DYHKIMU B KIIETKE.



Ipyeue nyxneozuompugpocgpamor (HT®@). CexBenupoBanue IHK. Memoowv eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas O6uonorus: OMoXxuMuyeckne u 0noduznyeckre ucciaeIoOBaHus COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYphl OWOMONEKyl. Mooenuposanue cmpykmypvl u @QYHKYuUll
OUOMONeKyn u ux Komniekcos. KomnvromepHulii Ouzaun u opeaHuyeckuil cunmes OUOMONEKYI
U UX HeNPUPOOHBIX AHANLO208.

JdeMoHcTpanuu

[Toprpersr: JI. Tlonmuur, [dx. Yorcon, @. Kpuk, M. VYunkunc, P. ®@pankiun, O.
Comurep, C. Ilpy3unep.

Huarpammbl:  «PacnpenesieHe XHUMUYECKHX JJIEMEHTOB B HEKHBOW MPUPOJIE»,
«PacrnpeeneHne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuus! u cxemsl: «lleproanueckas Tabiuiia XUMHUYECKUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYNBl BOJbI», «BemiectBa B coctaBe OpraHu3zMoB», «CTpoe€HHE MOJIEKYJbl Oenkay,
«CTpyKTYyphl OETKOBON MOJEKYNIb», «CTpOE€HHE MOJEKYN YrieBo10B», «CTpoeHHEe MOJIEKYII
TunuaoBy, «HykiienHoBbIE KUCIOTBDY, «CTpoeHne MoJieKysibl ATD.

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHUE.

JladbopaTtopHas paGora «OOHapykeHHE OCJIKOB C TIOMOIIBIO KadeCTBEHHBIX
peaKkuuii».

JladbopaTopHas padora «VccienoBaHue HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX W3
KJIETOK Pa3JInYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue n yHKIUUM KJIETKHU

Tunel  KJIETOK:  dyKapuoTHYecKas U IMPOKapUOTHYECKas. CrtpykTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUSI KICTKH.

Crpoenne mpokapuoTHUECKOW KiIeTKW. Kilerounass crTeHka OakTepuii W apXxew.
Oco0OeHHOCTU CTPOEHUS reTepoTPOGHON U aBTOTPO(YHOIN MPOKAPUOTUYECKUX KIETOK. MecTo
U POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenue u (QyHKIMOHMpPOBAHUE OJyKapHOTHYEeCKOW kieTku. [lmasmarmdeckas
MeMOpana (masmanemma). CTpykTypa IutasMaTHueckoi memOpaHbl. TpaHCHOPT BelecTB
yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obOneru€éHHas auddysus),
AKTUBHBIM (TIEPBUYHBIA ¥ BTOPUYHBIM aKTHBHBIM TpaHcnopT). IlomympoHuIaeMocTh
MeMOpanbl. Pabora HaTpuii-kanueBoro Hacoca. OHJIOLMTO3: MHHOIUTO3, (HarouuTos.
Ox3ommro3. Kiierounas crenka. CTpykrypa M (YHKIMM KIETOYHOM CTEHKH pacTEHUH,
rpuooB.

Huromnasma. [luto3omb. Lutockenet. /[Bmxenue nuromiasMbl. OpraHoUAbl KIETKH.
OpHoMeMOpaHHBIE OPraHOMAbI KIETKU: SHAoruiazmaTtuueckas cetb (DIIC), ammapar
lonbky, NHM30COMBI, HMX CTpoeHHMEe U (QYyHKIUM. B3auMocBsS3p 0JHOMEMOpaHHBIX
opraHouioB kieTku. CTpoeHHe TPaHyIIPHOTO PEeTHKyayMa. Mexanuzm Hanpaeienus Oenxkos
¢ OIIC. Cunre3 pacTBopuMbIX OenkoB. CHHTe3 KIETOYHbIX MeMOpaH. [magkuit
(arpaHynapHbIif) dHAOIUIaA3MATHUECKUN peTukyiayM. CekpeTopHas ¢yHKIMS —ammapara
lonbxu. Moougukayus 6enxkos 6 annapame I onvoxcu. Copmuposka 6enxkos 6 annapame
Tonvoorcu. TpaHcropT BeliecTB B KieTKe. Bakyosin pacTuTenbHbIX KieTok. KiieTouHslit cok.

Typrop.



[lonyaBTOHOMHBIE OPraHOMJBl KJIETKM: MHUTOXOHAPUH, IUIACTUBL. [Ipoucxodicoenue
mumoxouopuii u naracmuo. Cumbuocenes (K.C. Mepeocrosckuii, JI. Mapeynuc). Ctpoenue u
(GYHKIIMM MUTOXOHJIpHA M TutacTuj. llepBUYHBIC, BTOPUYHBIC W CIOXKHBIC TUIACTHIBI
(OTOCHHTE3UPYIOIIUX JYKAPUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI BBICIIMX
pacTeHui.

HememOpanubie opranounasl kietku CrpoeHMe ¥ (QYHKIMM HEMEMOpPaHHBIX
OpraHouJIOB KIETKH. Pubocombl. [Ipomesxcymounvie ¢unamenmoi. MUKPO(DUIAMEHTEHI.
Axmunogvlie  muxkpogunamenmol.  MPBIIIEUHBIE  KICTKU. AKMUHOBble  KOMNOHEHMbl
HemblueuHvlx Kiemok. MukpoTpybouku. Kierounsiii tentp. CTpoeHHe W JIBWKCHHUE
KIYTUKOB M pecHMuYeK. Mukporpybouku  nuromnasmbel.  Llentpuons.  berku,
accoyuuposantvle ¢ MUKpogunamenmamu u Mmuxkpompyoouxamu. Momophule oenxu.

Anpo. O6onouka sipa, XpOMaTHH, KapuoIuia3ma, SIIPBIIIKYA, UX CTPOCHHUE U (QYHKIIHH.
SAnepusiii  OenkoBbli  MaTpukc. IIpocTpaHCTBEHHOE  pACIONIOKEHHE XPOMOCOM B
uHTepdasHoM szape. IJyxpomamun u 2emepoxpomamur. benku XpomMaTHHA — THUCTOHBI.
Jlunamuxa si0eproti 06010uku 8 mumo3se. foeprwviii mpancnopm.

Knerounsie BrmoueHus. CpaBHUTENbHAs XapaKTEpPUCTUKAa  KIETOK  JYKapHOT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu

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

Tabmuupl U cxeMbl: «CTPOCHHE JYKAPUOTHYECKOW KIETKW», «CTpOCHHE >KUBOTHOM
KIeTKW», «CTpO€HHE pacTUTENIbHON KIeTKH», «CTpoe€HHEe MHUTOXOHIPUNY», <«Sapoy,
«CTpoeHre NpOKapuOTUYECKOU KIETKI.

O6opynoBaHue: CBETOBOH MHUKPOCKOIL, MUKpPOIpENnaparbl PacTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKPOTIpenapaTbl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHasi padora «/3yueHne CTpOCHUS KJIETOK Pa3JIMUYHbIX OPraHu3MOB).

IpakTHyeckasi padora «3yueHne CBOWCTB KICTOYHON MEMOpaHbD).

JlaGoparopnass pabGora «lcciepoBaHue IUIa3MOJM3a W JICIUIa3MOJIM3a B
PaCTUTENBHBIX KIETKaX).

IIpakTnuyeckas padora «l3yyeHne JBKEHHUS IUTOIUIa3Mbl B PACTUTEIbHBIX
KIIETKax».

Tema 6. O0MeH BelecTB U NMPeBpPAaLlICHHE SJHEPTUHU B KJIETKe

AccuMWIALMS W JUCCUMHIISALMSA — JBE CTOpPOHbI MeTabomu3ma. Twumbl oOMeHa
BEIIECTB: aBTOTPO(PHBINA U reTepoTpodHBIA. YdacTHe KUCIOpOoJa B OOMEHHBIX MPOIIECCaXx.
DHepretudeckoe obOecrneueHue KIeTKu: mpeBpameHne AT® B 0OMEHHBIX MpoIleccax.
DepMeHTAaTUBHBIN XapaKTep peakiuil KjIeToyHoro meradosin3ma. DepMeHThl, UX CTPOEHUE,
cBoiicTBa U MexaHusM jeiictBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPTaHUYECKUX
KaTajau3aTopoB. benku-akTuBaTOphl H  OETKU-MHTUOMTOPHL. 3aBUCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUil OT pa3IUYHBIX (PAKTOPOB.

[lepBUUHBIN CUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcueenHvlll omocunmes y obaxkmeputi. Ceemocoduparoujue nueMeHmvl U NUSMeHMbl
peakyuonHozo yeumpa. Poab xjmopormiacToB B npouecce GoTocuHTe3a. CBeToBast U TEMHOBAs



dazel. @omoovixanue, Cz., Cs- u CAM-munwvt pomocunmesa. [TpoaykTHBHOCTH ()OTOCHHTE3A.
Bnusiaue pa3nudHbIX GakTOpoOB Ha CKOPOCTh (hoToCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUPHIMPYIOIINE
OakTepuu, kene300aKTepun, cepoOaKTepun, BOJOPOIHBIE OaKTeprH. 3HAYCHHE XEMOCHHTE3a.

AHa’poOHBIE oOpranm3mbl. Buael OpokeHus. [IpogykTel OpoXkeHUST U HX
HCII0JIb30BAHNE YEJIOBEKOM. AHA’POOHBIE MUKPOOPTraHU3Mbl KaK 00BEKThl OMOTEXHOIOTHH U
BO30yauTENN OOJIE3HEH.

AdpoOHBIC OpraHU3MBL. DTalbl YHEPreTUIECKOro oOMeHa. [1oaroToBUTENBHBIN ATaIl.
I'mukonu3 — 6ecKUCIOPOJHOE PACHIEIUIEHNE TIIIOKO3bI.

buomornueckoe OKHCIIEHHE, WIM KIETOYHOE JbIXxaHue. Poib MHUTOXOHIpUM B
mpoueccax — Ouosiornyeckoro okucieHus. lluknnueckue peakuuu. OKHUCIUTENBHOE
dhochopumpoBanue. Iuepeusi memopanno2o epaouenma npomonos. Cunmesz ATD: paboma
npomonnou AT®-cunmaszvl. IlpeumymiecTBa a’poOHOr0 TyTH OOMEHa BEIIECTB TeEpen
aHa’poOHBIM. DPPEKTUBHOCTH SHEPreTUUECKOT0 OOMEHa.

JdeMoHcTpauuu

[Moptpersr: [Ix. Ilpucrim, K. A. Tumwmpszes, C. H. Bwunorpanckumii, B. A.
OHnrensrapar, I1. Mutuem, I'. A. 3aBap3us.

Tabmuupt u cxembl: «DoTocuHTE3)», «IHEpPreTUUECKUil 00Men», «bruocuHTe3 Oenmkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM  MHKpPOCKON, 0O0OpyAOBaHHME [UIi  [PUTOTOBJICHUS
ITOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopHasi padora «/3yueHue KaTaJIUTHYECKONW aKTUBHOCTH (pepMEeHTOB (Ha
MpUMepe aMuUIa3bl WK KaTajaasbl)y.

JladbopaTopHas pa6ora «l3ydyeHne ¢GepMEHTATUBHOTO pACIICTIIICHUS TEPOKCHIA
BOJIOPOJa B PACTUTEIIbHBIX U )KUBOTHBIX KIIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3A».

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXaHUSD.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peaknun MarpuuyHoro cuHte3a. IIpuHIMD KOMIUIEMEHTapHOCTH B  pEaKLMsIX
MaTpUYHOTO cHHTe3a. Peanuzanusa HacneAacTBeHHOW MHpopMmaiuu. ['eHeTndeckuil koj, ero
cBoiictBa. Tpanckpuniuss — wMarpuusbli cuHTe3 PHK. IlpuHiunel TpaHCKpUNLMK:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. (Co3pesanue MampuiHvlx
PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancmsanus u e€ stansl. Yuactue TpancropTHeix PHK B OnocunTe3e Oenka. YcmoBus
6uocunTesa 6enka. Kogupoanne aMuHOKUCIOT. Poib pubocom B Ouocunrese Oernka.

Cospemennvie npeocmasgienuss o cmpoeruu 2enog. OpraHusaiys reHoMa y MPoKapuoT
Y 9yKapuoT. Perymsius akTHBHOCTH T€HOB Yy MpokapuoT. ['unoresa onepona (®. XKaxoo, XK.
MaHno). Monexynsapuvie MmexaHusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna e
peayiayuu pabomsl 2eHos. Perynsaius OOMEHHBIX TIPOIECCOB B KieTke. KieTouyHbIH
rOMEOCTas.

Bupychl — HekiieTouHble (GOPMBI KU3HU U OONMHUraTHbIE Mapa3uThl. CTpoeHUE MPOCTHIX
U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnennviti yuxn JHK-cooepacawjux



supycos, PHK-cooepocawux eupycos, 6axmepuogazos. QObpamnas mpaHCKpunyus,
pesepmasa, unmezpasa.

Bupycuble 3a0oseBaHusi 4YelOBeKa, JXUBOTHBIX, pactenuit. CIIMAJ], COVID-19,
COIIMAIBHBIC U MEJIUIIMHCKHUE TIPOOJIEMBI.

buoungopmamura: umwmezpayus u amanuz oOonvwux maccusos («bigdatay)
CMPYKMYPHBIX  OUON02U4ecKux OauHuix. Hanomexunonosuu 6 oOuonocuu u meouyune.
Ipoecpammupyemvie pynxyuu denxos. Cnocobvi 00cmagKu 1eKapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, . . UBaHOBCKUIA.

Tabmuubpl u cxembl: «buocunres Oenka», «l'eHeTnueckuit kom», «Bupycem,
«baxTepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCay.

Tema 8. /KuzHeHHBIN HUKJI KJIETKU

Knerounsrii nuki, ero mepuoasl u perymsmus. Marepdaza u muro3. OcobeHHOCTH
MpoLeccoB,  MIpoTeKarommx B uHTepdaze. I[loaroroBka KiIeTKH K  JIEJICHHIO.
[IpecunTeTnyeckuii  (MOCTMUTOTHYECKUHM), CHHTETHYECKHH U  MOCTCUHTETUYECKHUM
(MpeMUTOTUYECKUI) TepUO Il UHTEP(]A3HI.

Marpuunsiii  cunte3 JHK — pemmmkanusa. Ilpunanuner  perumkanun  JIHK:
KOMIUIEMEHTApHOCTh, TOJYKOHCEPBATUBHBIA CHHTE3, AHTHIAPAUICIBHOCTh. MexaHu3M
pemwukanun  JIHK.  Xpomocombl. Crtpoenue xpomocom. TemoMepbl W TeloMepasa.
XPOMOCOMHBIN HA0OP KJIETKH — KApUOTHIIL. JIUTIIIONTHBIN U TaluIOUIHBIM HAOOPBI XPOMOCOM.
I'omonoruuneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenue knetkn — Muto3. CTaiui MUTO3a M MPOUCXOAIIME B HUX MPOUECCHI. THUIIbI
murto3a. Kapuokunes u nuToknHes. buosorndeckoe 3HaueHrEe MUTO3a.

Perymsmuss mutoTHueckoro Iukia kieTkd. l[Iporpammupyemas kieto4yHas rudeibp —
anonTo3.

Knerounoe sapo, Xxpomocombl, (YHKUHMOHAlbHAs TE€HOMHUKA.  Mexanuzmoi
npoaugepayuu, ouggepenyuposku, cmapenus u eubeiru kiemok. «l{ugpoesas xiemkar —
ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoncTpauuu

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKH», «MuUT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenapaThl: «MHUTO3 B KJIeTKaxX KOpelika
JIyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas padora «Habmoenne MuTo3a B KJIeTKaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKIMH OPraHu3MOB

buonoruueckoe paszHooOpasue opraHuzMoB. OIHOKIETOYHBIE, KOJIOHHAIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



OCOOEHHOCTH CTPOCHUS U IKM3HEICATEIBHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHbIE TPHOBI, OJHOKIETOUYHBIE BOJAOPOCIH, APYrUe MPOTHCTHI.
KonoHuanbHble OpraHu3MBl.

B3aumocBs3p uyacTell MHOTIOKJIETOYHOTO oOpraHu3Ma. TKaHM, OpPraHbl U CHCTEMBbI
opranoB. OpranusM Kak eguHoe 1enoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHA,
MIPOBOJIAIIAS, OCHOBHASA, MexaHnueckast. OcoOeHHOCTH CTpOeHUs, PYHKIMNA U PACTIOTIOKCHHUS
TKaHE! B OpPraHax pacTEHUM.

TkaHu JKMBOTHBIX UM ueloBeKa. THNBI JKUBOTHBIX TKaHEH: SIUTEIHANIbHAL,
COEJIMHUTEIIbHAS, MbIIlIeyHasi, HepBHas. OCOOEHHOCTH CTPOEHHUS, PYHKUIUN U PACTIONOKEHUS
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Opranbl. BereratuBHble M TreHEpaTUBHbIE OpraHbl pacTeHHi. OpraHbl MU CHUCTEMBbI
OpraHoB UBOTHBIX U YejoBeka. OyHKIMKU OPraHOB U CUCTEM OPTraHOB.

Omopa Ttema opraau3moB. Kapkac pacrtenmit. CkeneTrbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHblii M BHyTpeHHUH ckeneT. CTpoeHuWe | THIIbI
COETMHEHUS KOCTEH.

JIBixkeHne oOpraHu3MoB. JIBIJKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KT'YTUKOBO€, PECHHYHOE. J[BH)KE€HHEe MHOTOKJIETOYHBIX PACTEHUH: TPONHM3Mbl W HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX JKMBOTHBIX W UEJOBEKa: MblleyHas cucrema. Peduiexc.
CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanne opranmsmoB. [lorynomieHue BOMBI, YIJIEKHCIOrO Ta3a M MHHEPAJIbHBIX
BEIIECTB pacTeHUsMU. [IuTaHue JKMBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE
nuieBapeHne. IlutaHue MO3BOHOUYHBIX KXUBOTHBIX. OTAENbl NMHIIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenpHble xene3sl. [lumeBapuTenpHas cucTeMa 4eloBeKa.

Jpixanue opranu3MoB. [lpixanue pacteHuid. [Ipixanue )uBOTHBIX. Juddy3us razos
yepe3 MOBEpXHOCTh KiIeTku. KokHoe apixanue. [lpixarenpHas moBepXHOCTh. KabGepHoe u
N€royHoe JpIxaHue. JIpIXaHuWe MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. DBOJIIOLHUOHHOE
YCIIO’)KHEHHE CTPOEHUS JIErKUX MO3BOHOYHBIX )KMBOTHBIX. J[bIXaTelIbHAsI CUCTEMA YEIIOBEKA.
MexaHu3M BEHTWIILIMM JETKUX y NOTUL M MIJIEKONUTAIUX. Perymauus IbpIXaHus.
JlpixaTtenbHble 0OBEMBI.

TpancnopT BewecTB y OpraHu3MOB. TpaHCHOpPTHBIE CUCTEMBI pacTeHud. TpaHcnopt
BellleCTB y JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX >KMBOTHBIX M 4yenoBeka. Cepalle, KpOBEHOCHbIE coCylbl M KpoBb. Kpyru
KpOBOOOpaIIeHUs. DBOJIOIMOHHBIE  YCIOXKHEHHSI CTPOEHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsusi.

Boeigenenne y opraHu3moB. Beinenenue y pacrteHuid. BelneneHue y KUBOTHBIX.
CoxparutensHble Bakyosd. Oprasbl BblieneHus. DuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBAHME KaK MeEXaHU3Mbl paOOThl OpraHoB BbiieneHus. CBsA3b MOJOCTH Tena ¢
KPOBEHOCHON M BBIJCIUTENIBHON CUCTEMAaMM. BblJelleHne y IO03BOHOYHBIX JKUBOTHBIX M
gyenoeka. [louku. Ctpoenue u ¢yHKkunoHHpoBaHue Hedpona. OOpa3oBaHME MOUYHU Yy
4eJI0BEKa.



3amura y opraHu3MoB. 3allliTa y OJHOKJIETOYHbIX opraHu3MoB. Criopbl OakTepuil u
LUCTBl MpOCTEWIMX. 3aliuTa y MHOIOKJIeTouHbIX pacreHuil. Kyrukyna. Cpencrsa
MACCUBHOU M XUMHUYCCKOH 3alIUTHI. DUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX JXKMBOTHBIX. [IOKpOBBI M uX NIpOM3BOAHBIE. 3aliura
opranusma oT Ooze3Heil. MmmyHHas cuctema uyenoBeka. KierouHblii M ryMopaibHBIN
UMMYHHUTET. BpoXIn€HHbII W mnpHOOpeTéHHBI crenupudeckuii uMMyHUTeT. Teopus
KIIOHaJIbHO-cenekTuBHOTO uMMmyHurera (II. Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurensHble OTBETHl OpraHu3MoB. Pojib BpOXJIEHHOTO UMMYHHUTETa B PAa3BUTUU
CUCTEMHBIX 3a00J1€BaHU.

PaznpaxkxumocTs M perymsiuus y opraHu3zMoB. Pa3apakumMocTb y OJHOKJIETOUYHBIX
opraHu3MoB. Takcuchl. Paznpa)kuMocCTh U peryisnus y pacteHuid. PocToBble BemecTBa U UX
3Ha4YCHHE.

HepBhas cucrema u pediexTopHas peryiasiuus y >kMBOTHBIX. HepBHasi cuctema u eé
OTJieNbl. DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y KMBOTHBIX. OTHaembI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX )KMBOTHBIX. Pednexc u pednexropras nyra. besycinoBnbie u
YCIIOBHBIE pe(dIIEKCHI.

I'ymopanbHas perymsiuust ¥ 3HIOKPHUHHAS CHCTEMa KMBOTHBIX M 4dejoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[leficTBHe TOpMOHOB. B3auMOCBsI3b HEpBHOU H
SHIOKPUHHOM cucteM. [ unoramamo-runoduzapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuisl u cxembl: «OAHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCITH,
«baktepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbI OpraHoOB
ITI03BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpOE€HHE HACEKOMBIX», «TKaHU pacTEeHHI»,
«KopneBsie cucrembl», «Ctpoenue ctebis», «CTpoeHHe JTHCTOBOM IMIacTHUHKW», «TKaHU
XKUBOTHBIX», «Ckener uenoBeka», «[IumeBapurensHas cucrema», «KpoBeHOCHast cuctemMa,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MbpledHas cucremay,
«BplienurenpHas  cucreMa»,  «OHAOKpHHHas  cuctemay, «CTpoeHHME  MBILILBI,
«Ummynurery, «KumeunononoctHeley, «(Cxema NOUTaHUS pacTeHui», «KpoBeHOCHBIE
CUCTEMBbI IO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue ruapbe», «CTpoeHue IUIaHaApUuu»,
«BHyTpeHHee cTpoeHHe NOXkKAeBoro 4eps», «HepBHas cuctema poio», «HepBHas cucrema
narymkny, «HepBHas cucrema npecMbikaromuxcs», «HepBHas cuctema ntuny, «HepBHas
cucTeMa MIeKonuTarImux», «HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHUKpPONpEnapaTbl  OJHOKJIETOYHBIX
OpraHM3MOB, MHKpOIIpEnapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKHX, JKHUBBIE SK3EMIUISIpbl KOMHATHBIX pPAaCTeHMH, repOapuM pacTeHUil pa3HBIX
OTZIEJIOB, BJIAKHBIE IIpenapaTbl JKUBOTHBIX, CKEJIETbl II03BOHOYHBIX, KOJUIEKIUH
0eCrO3BOHOYHBIX KMBOTHBIX, CKEJET 4eJOBeKa, 000OpydoBaHHE JUId JAEMOHCTPALUU
MOYBEHHOTO W BO3JAYLIHOTO MUTAHUS PACTECHHMH, paCIIEIUIeHUs Kpaxmajia U OeJKOB IoJ
neWcTBueM (epMeHTOB, 00OpyIOBaHME [UIl JEMOHCTpPAIMM ONBITOB 10 H3MEPEHHUIO
KU3HEHHOW EMKOCTH JETKHX, MEXaHM3Ma JbIXaTEJIbHbIX ABM)KEHHH, MOJEIN TOJIOBHOTO
MO3ra pa3In4HbIX KUBOTHBIX.



JladopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe ¥ pa3BUTHE OPTAaHU3MOB

dopMbl pa3zMHOXKEHHUS OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U IOJIOBOE.
Buer 6ecriosioro pa3MHOKCHHS: IOYKOBAHKE, CIIOPYIISIIHS, parMeHTAIHs, KIOHUPOBAHHE.

[TonoBoe pasmuHoxenue. IlonoBble kieTku, win ramersl. Meio3. Craauu Mmelo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. bruosorndeckuii CMpICII MeH03a U IOJI0BOTO
nporecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe passutue. l'ameroreHe3 y JKMBOTHBIX. [lojoBbIE Kenesbl.
OO0pa3zoBaHue U pa3BUTHE TOJIOBBIX KieToK. CriepmaTorene3 u ooreHes. CTpoeHHE MOJOBBIX
KJIETOK.

Ormo10TBOpEHHNE M AMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CITOCOOBI OTLI0I0TBOPEHUS
Hapy)XHoOe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanpHOE pa3BUTHE OPraHW3MOB (OHTOTEHE3). OMOpHOJOTHS — HayKa O
Ppa3BUTUU OPraHU3MOB. Mopghozenez — oona u3z enasnvix npobrem smopuonocuu. Konyenyus
mopgoeenos u mooenu mopgoeenesa. Cramguu >MOpHOreHe3a KHBOTHBIX (Ha mpuMepe
nsarymkn). Jpobnenue. Tunel apobnenus. /Jlemepmunuposannoe u HeOEPMUHUPOBAHHOE
opobnenue. bnacmyna, munwet o6aacmyn. OCOOEHHOCTH JpOOJEHUS MIIECKONMUTAONINX.
3apoapllieBble JUCTKU (TacTpyisiiusi). 3akiaJka OpraHOB M TKaHEH U3 3apoblIIEBBIX
JUCTKOB. B3anMHOe BiMsSHUE 4dYacTell pa3BUBAIOLIETOCA 3apojbllia (dMOpHOHANIbHAS
WHAYKIWSA). 3akiajka IUlaHAa CTPOEHHUS JKMBOTHOTO Kak pe3yJbTaT HepapXUuyecKux
B3aMMOJICHCTBUH TE€HOB. BriusHue Ha SMOpHOHAIBLHOE pa3BUTHE PA3MYHBIX (PaKTOPOB
OKpYKarollEen Cpeibl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHblil nepuon. IIpsmMoe u Hempsimoe
paszButue. Pa3Butue c¢ meramopdo3oM y OECIO3BOHOYHBIX W IO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHNE NPSAMOIO U HEMPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHUE B IPUPOJE.
Tunel pocra XKUBOTHBIX. (DAKTOpPBI PEryssALIMM POCTA KUBOTHBIX M 4YenoBeka. Craanu
MOCTAIMOPHOHAIBHOTO Pa3BUTHUS Y )KMBOTHBIX U yelloBeka. Ileproapl oHTOreHe3a 4enoBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3mHokenune u passutue pacreHuil. ['ameroput u cnopodur. Meiio3 B KU3HEHHOM
uukie pactenuit. OOpazoBaHue cmop B mpollecce Meio3a. ['ameTroreHes y pacTeHHU.
Omnjo10TBOPEHNE U PA3BUTHUE PACTUTEIBHBIX OpPraHU3MOB. J[BOIIHOE OIUIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl peryysii OHTOI€HE3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [llneman.

Tabmumet u cxembl: «BereratuBHOe  pasMHOXkeHHe», «Tumbl  Oecrosioro
pa3MHOXeHUs»,  «Pa3MHOXKeHuMEe  XJIaMUIAOMOHAJbDY, «Pa3MHOXEHUE  3BIJICHBDY,
«Pa3MHO)KeHue ruapb», «Meio3y, «XpomMocoMby, «I'ameTorenesy, «CTpoeHue sIeKIeTK
U crepMmarto3onaa», «OCHOBHbIE CTaauu OHTOreHe3ay, «lIpsmoe W HempsMoe pa3BUTHEY,
«Pa3Butne Maiickoro xyka», «PazButue capanum», «Pa3ButHe JArymkun», «llBorHOE



OIUIOJIOTBOPEHHUE Y LBETKOBBIX pacTeHHil», «CTpoeHrne CeMsSH OJHOJOJbHBIX U JIBYI0JIbHBIX
pacteHui», <«OKM3HEHHBIM LHKJI MOPCKOM KamycTbl», <OKHM3HEHHBIM LHKI MXay,
«GKM3HEHHBIN LUK TaNOPOTHUKAY, «KU3HEHHBINA LIMKII COCHBI».

O6opynoBaHHe:  CBETOBOM  MHUKpOCKOI,  MHKpOIIpernapaThl  SHIEKIETOK U
CIEepMaTO30MI0B, MOJENb «L{UKII pa3BUTHS JISATYILIKW.

JladbopaTopHas pabGora «l3ydeHue CTpPOEHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

IIpakTHyeckas padora «BrisiBlieHHEe TPU3HAKOB CXOACTBA 3apO/IbIIIECH TTO3BOHOUYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUN».

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH W N3MEHYMBOCTH OPraHU3MOB

Wcropus craHoBieHUs M pa3BUTHs TeHETUKU Kak Hayku. Pabotsl I'. Menpens, I'. ne
®pusa, T. Moprana. Posib oTeuecTBEHHBIX Y4YEHBIX B pa3BuTuu reHetruku. Padorer H. K.
Komnenosa, H. M. Basuiosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununyenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS U CHUMBOJBL. [ OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeTTbHbIE TEHBI, albTEPHATHUBHBIC TMPU3HAKH, TOMWHAHTHBIA M PEIECCUBHBIN TMpPU3HAK,
TOMO3UTOTA, TETEPO3UTOTA, YUCTAs TUHUS, THOPUIBI, TeHOTHUTI, (HeHOTUTI. OCHOBHBIE METO/IBI
TE€HETUKH: TUOPHUIOIOTUUECKUN, IIUTOJIOTUIECKUH, MOJIEKYIISIPHO -T€HETUYECKHM.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsos, H. 1. BaBunos, A.
H. benozepckwii, I'. JI. Kaprieuenko, FO. A. ®unumuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TeHETHICCKUX HUCCICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemnuBanue. IlepBbiii 3akoH MeHzens — 3aKOH €IUHOOOpa3Hs
rubpuI0B nepBoro nokosenus. [lpasuno nomunupoBanus. Bropoit 3akon Menzaens — 3akoH
paciueryieHus: npu3HakoB. Llurosiormueckue OCHOBBI MOHOTHOPUIHOTO CKPEIIMBAHMUSL
['mnores3a 4MCTOTHI raMer.

AHamuzupyromee — ckpemuBaHue. [IpoMexyTouHbI — XapakTep  HACIEJOBaHUA.
Pacuiennenue npu3HakoB Npy HEMIOJTHOM JTOMUHUPOBAHHH.

JurubpunHoe ckpeuiuBanue. TpeTtwii 3akoH MeHaens — 3aKOH HE3aBUCHMOIO
HaCJIeIOBaHUs MPU3HAKOB. L{uTomornyeckre 0CHOBBI JUTHOPUIHOTO CKPEIIMBAHHSL.

CuerienHoe HacienoBaHue mnpu3HakoB. PaGotet T. Moprana. CuernsieHHoe
Hacje0BaHUE TEHOB, HAPYIICHHUE CLEIUICHUS MEXAy TIeHaMH. XPOMOCOMHas TEopus
HAaCJIEACTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHU3M OIpEAENeHUs M0J1a. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMeTHbId Moj. ['eHeTuueckass CTpyKTypa MOJIOBBIX
xpoMocoM. HacnenoBanue mpu3HaKoB, CLIETNIEHHBIX C MTOJIOM.

I'enotun kak nenoctHas cucrema. [lnefioTponus — MHOXECTBEHHOE JACWCTBUE T'€Ha.
MHoxecTBeHHbIN ajuienu3M. B3aumonelicTBue HeallienbHBIX FeHOB. KoMIIeMEHTapHOCTb.
Onucras. [lonmumepusi.



I'eHeTHYEeCKUI KOHTPOJIb Pa3BUTHS PACTCHHUM, XUBOTHBIX M 4YEJIOBEKA, a TaKKe
(U3HOJOTMYECKUX TMPOILIECCOB, TOBEICHUS ¥ KOTHUTUBHBIX (QyHKIMA. ['eHeTHdeckue
MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35MH — Mapa3suT» U «XO3IUH —
MUKpoOOMOM». ['eHeTHYecKue acmeKThl KOHTPOJIS ¥ HW3MEHCHHS  HACIEJACTBCHHOU
nH(OPMALIUK B TIOKOJICHUSIX KIIETOK ¥ OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «IlepBelii u BTOpoM 3akoHbl Mennens», «Tperuil 3akoH
Mennens», « AHanu3upyroliee ckpeiuBanney, «Henonxnoe nomunnpoBanuey, «CrenieHHoe
HacjeJoBaHUE TMPU3HAKOB Yy aApo3oduiby, «['eHernka monay, «KapuoTum uyenoBekay,
«Kapuotun  apozodunsi»y, «Kapuotun  nrTuik», «MHOXECTBEHHBIM  aJICIIU3M,
«B3auMoielicTBE TE€HOBY.

OGopynoBanue: MOJENb JUIsi JEMOHCTpAllUd 3aKOHOB €IMHOOOpa3usi THOPUIIOB
MEPBOTO TOKOJICHUSI W pACIICIUICHUS MPU3HAKOB, MOJETh JUIS JIEMOHCTpAIlMU 3aKOHA
HE3aBUCUMOIO HACJIEIOBAHUS MPU3HAKOB, MOJEIb [UII JEMOHCTpAllUd CUEIJIEHHOTO
HacJeI0BaHUs TPU3HAKOB, CBETOBOM MUKPOCKOTI, MUKpoTipemnapar: «/[po3odumay.

IIpakTHyeckasi padora «/3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Yy
TPO30(UITBD.

IIpakTnueckas pabGora «/3ydyeHue pe3ynpbTaTOB AUTMOPUIHOIO CKpEIIMBAHUS Y
TPO30(UITBI».

Tema 13. 3aKoHOMEPHOCTH H3MEHYHUBOCTH

B3anmopeiictBue reHotuna u cpenbl npu dopmupoBanun (eHotuna. M3MeHunBoCTh
npu3HakoB. KauecTBeHHblE W  KOJIMYECTBEHHbIE MPU3HAKU. BuHIbl H3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeH4UBOCTb. Polib cpepl B popmrpoBaHUN MOIUPUKATUOHHON
n3MenunBocTH. Hopma peakuuu npusnaka. Bapuannonnslii psj 1 BapuannoHHas Kkpusas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enotunuueckas m3MeHYMBOCTh. (CBOMCTBA T€HOTHUIMMYECKOW W3MEHYMBOCTU. Bubl
FeHOTUIINYECKO N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHasT WM3MEHYMBOCTh. MeoO3 U  TOJOBOM  Tpolecc —  OCHOBa
KOMOMHATHBHOW HM3MEHYMBOCTU. Pojab KOMOMHATHBHOW HM3MEHYMBOCTH B CO3JIaHUU
TeHEeTUYECKOTO pa3HOoOpa3us B Ipeiesiax 0 JHOTO BHU/IA.

MyranuroHHass U3MEHYMBOCTb. BUIbl MyTaluii: r€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CHnoHTaHHbIE W WMHAYLUUPOBAHHBIE MyTalMHU. SEepHBbIE M LUTOIJIA3MaTHYECKUE MYTalUH.
Comarnueckue U nosoBble MyTauuu. [IpruunHbl BOZHUKHOBEHUsI MyTaluui. MyrareHsl U ux
BJIUSIHME HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIllMOHHOTO MpoLecca. 3aKOH TOMOJIOTMYECKUX
psangoB B HaciencTBeHHoW u3MmeHuuBoctu (H.M. BaBunoB). BHesgepHas M3MEHYHMBOCTH H
HaCJIEACTBEHHOCTb.

Onucenemura u 3NUCEHOMUKA, PONb INUSEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.



Tabmuuel u cxembl: «Buasl m3mMeHunBoCTHY, «MoauduKalmoHHas M3MEHYHBOCTHY,
«KoMOuHaTHBHAST W3MEHYMBOCTHY, «Meio3», «OmrogoTBopenue», «l eHeTHYecKue
3a00JIeBaHMs YeTI0BEeKa», «Buipl MyTauii».

O6opynoBaHue: KUBblE€ U T'epOApHBbIE IK3EMILISAPHl KOMHATHBIX PACTEHUM, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUIHBIMU BUIaMU H3MEHUYNBOCTH.

JladbopaTopnas pabora «lccrenmoBaHue 3aKOHOMEPHOCTEH MOJAMPUKAIIMOHHOMN
n3MeHYuBOCTH. [locTpoeHre BapHaliMOHHOTO psiJia M BADUALIMOHHON KPHUBOW».

IIpakTuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENIapaTax)y.

Tema 14. I'eneTnka yesioBeka

Kaprnorun yenoseka. MexyHapoaHass porpamma HCCIEI0OBAHMS F€HOMa 4YeJIOBEKA.

MeTtoant HA3Y4YECHUS TCHETUKH 4eJI0BEKA: TeHCAIOTHYCCKHIA, OJIN3HEIIOBBIH,
IIUTOTCHETUUCCKUH, MONYJIALIMOHHO-CTATUCTUYECKUM, MOJIEKYJISIPHO-T€HETHYECKU.
CoBpemMenHoe OTpeeIICHUE TeHOTHIIA: MMOJITHOTEHOMHOE CEKBEHHPOBAHUE,

TeHOTHITUPOBaHKE, B TOM uucie ¢ nomoiisto [11P-ananu3a. HacnenctBennbie 3a0o0eBaHus
yenoBeka. ['eHHbIE W XpOMOCOMHBIE OO0JIE3HHM 4YelnoBeKa. bBoJe3HW C HaciaeICTBEHHOU
MPEIPacoI0KEHHOCThIO. 3HAYEHUE MEIMIIMHCKOM T€HETUKHU B IPEAOTBPAIICHUHN U JICUCHUHN
TEHEeTUYECKUX  3a00JIeBaHHMI  YeloBeKa. MeEIUKO-TeHETHUYeCKOe  KOHCYJIbTHPOBAHUE.
CrBosoBBIE KIIETKU. [[OHSATHE «TE€HETUYECKOTO TPy3a». ITHUECKUE aCIEKThl UCCIECTOBAHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnveckue GaxToOphl MOBHIIIIEHHOW YYBCTBUTEIHLHOCTH YeJIOBEKA K (PU3HYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYXarwlied cpeabl. ['eHeTHueckass mpeapacnoyioKEHHOCTh
YJeJIoBeKa K ITaTOJIOTHSM.

JdemoHcTpauuu

Tabmuupl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yU4eHUS] TEHETUKU YEIIOBEKAY,
«I"eneTnueckue 3a001€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocraBjieHUE U aHAJIU3 POJIOCTIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanusi U ceIeKIus. 3apoKJACHUE CEIICKIIUM U JAoMecTuKauu. Yuenue H. WM.
BaBunoBa o IleHTpax IPOMCXOXIEHHUS M MHOTO00pa3usi KyJIbTYpHBIX pacTeHHid. Poiib
CEJIEKIIMU B CO3JaHUU COPTOB PAaCTEHUM M MOpOJ KMBOTHBIX. COPT, mopoja, mTamM. 3aKOH
FOMOJIOTUYECKUX PAJIOB B HacieAcTBeHHOW m3MeHunBocTd H. M. BaBwioBa, ero 3Hauenue
JUTS CEJICKITMOHHOM pabOTHI.

MeTtonpl  ceneKIMOHHOM  paboTbl.  VMckyccTBeHHBI — OTOOp:  MaccoBbIi U
WHIUBUAYAIbHBINA. OTanbl KOMOMHAIIMOHHOW cenekiuu. VcnbITaHue Npou3BOAUTENEH MO
notoMcTBy. OTOOp MO TE€HOTUITY ¢ MOMOIIbIO OLIEHKH (DEHOTHIA MOTOMCTBA M OTOOp IO
TEHOTHUITy ¢ oMoibio aHanuza JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CeNEKIIMOHHON paboTel. PamuanuoHHbBIN u
XUMHUYECKUH MyTareHe3 Kak HCTOYHHK MYTAallMii y KYJIbTYPHBIX (DOPM OpraHHU3MOB.
Hcnonb3oBaHne TEHOMHOTO pEJaKkTUPOBaHUS U MeToJ0B pekoMmOuHaHTHBIX JIHK s
MOJIyYE€HHS UCXOAHOTO MaTepuaa JJis CEJIEKIUH.

[Tonmyuenune mnonumionaoB. BHyTpuBHOoBas TuUOpuau3aivsi. bBIU3KOpPOICTBEHHOE
CKpelllMBaHue, U MHOpUAUHT. HepoacTBeHHOE CKpelMBaHue, Wi ayTopuauHr. ['ereposuc



u ero npuuuHbl. lMcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecraoausi MEXBHIOBBIX THOPHIOB. JIOCTIKEHHS CENEKIMU PACTCHUH U
KUBOTHBIX. «3€1€Has pesooyusy.

CoxpaHeHHe U U3y4yEHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U UX JTUKUX
poImuuel Ui CO3JaHHsS HOBBIX COPTOB M THOPUAOB CEIBCKOXO3SIMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpagnenue 2eHemMu4yecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U
NPOMBICTIOBBIX IHCUBOMHBIX 8 YEJAX VAVUUIEHUS CYWEeCMBVIOUUX U CO30aHUS HOBbIX NOPOO,
JUHULL U KPOCCO8, 6 MOM 4YUcCle C HPUMEHEHUEM COBPEMEHHbIX Memoo08 HAYYHbIX
uccne0o8anuil, Nepeoossix uoetl U NepcneKmMuGHbIX MexHoI02Ul.

JdeMoHcTpanuu

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsanenxo, b.
JI. Acraypos, H. bopmoyr, /1. K. benses.

Tabmuper u  cxembl: «LleHTpbl NPOUCXOXKACHUS M MHOTro00pa3zus KylIbTYPHBIX
pacTeHuit», «3aKOH rOMOJIOTMYECKUX PS0B B HACJIEICTBEHHON M3MEHUYUBOCTHY», «MeTobl
cenekuumn», «Otnanénnas rudpunuzanus», «Myrareses».

JladbopaTtopnas padGora «l3ydeHwe COpPTOB KYJIBTYPHBIX pPACTCHHH U TIOPOJT
JOMAIITHUX KUBOTHBIX».

JladopaTopHas pa6ora «/I3ydeHne METOIOB CEIEKITUN PaCTCHUI.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUN».

Ikekypenst «OCHOBHBIE METOJIBI M JJOCTHXKEHUS CEJIEKIIUU PACTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIBITATENbHBIM Y4aCTOK, B TEIUIMUHOE
XO035IICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYeCKAas OMOJI0T U

OOBbeKThI, HCTOIb3yeMble B OMOTEXHOJOTHH, — KJIETOYHbIE M TKaHEBHIE KYIbTYpBHI,
MUKpPOOPIraHU3Mbl, UX XapaKTepUCTHKA. TpagullMOHHAas OWOTEXHOJOTHA: XyeOomeueHue,
MOJIyYeHUE KHUCIOMOJIOYHBIX TMPOAYKTOB, BHUHOJENHE. MUKPOOUOJIOTUYECKUN CHHTES.
OObekTbl MUKpoOUOIOTHYECKUX TexHosoruil. IlpousBoacTBo Oenka, aMUHOKHUCIOT U
BUTAMHUHOB.

Co3naHve TEXHOJNOTMH W HMHCTPYMEHTOB LIEJICHAIIPABICHHOTO HW3MEHEHUs U
KOHCTPYMPOBAHHMSI TE€HOMOB C LEJIbI0 IIOJIYYEHHS] OPraHM3MOB M HX KOMIIOHEHTOB,
COJIeprKalIuX HE BCTpEYaroIuecs B MpUpoie OMOCHHTETUYECKUE TTyTH.

Kiierounas unxenepus. Metoapl KyJlbTyphl KIETOK U TKAHEW pACTEHUN M KUBOTHBIX.
Kpuobanku. Comarnyeckass ruOpuan3aius 1 coMaTuueckuii smOpuorenes. Mcnons3oBanue
ramiouJIOB B CEJIEKIUU pacTeHui. [lonyyenue moHokioHanbhwlx anmumen. HMcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHATbHBIX — awmumen 8  meouyune.  VckyccTBeHHOE
OIUIOOTBOpEHUE. PEKOHCTpyKIMs SIMIEKIETOK W KIOHHPOBAaHME KUBOTHBIX. Merton
TPaHCIUIAHTAIlUM  S7ep KIETOK. TexHonozuu  0300pOGNeHuUs,  KYIbMUGUPOBaHus U
MUKPOKIIOHATIbHO20 PA3ZMHONCEHUSL CEeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoMOcOMHass W TIeHHas HHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha W
koHcTpyupoBanue pexkomOuHanTHeix JHK. Cozoanue mpanceennvix — opeanusmos.
JlocTnKEeHUsI M TEPCHEKTUBBl XPOMOCOMHOM M TE€HHOM HWH)XEHEPUHM. OKOJIOTUYECKUE U
STUYECKHE MPOOJIEMbI TeHHON MH)KEHEPUH.



Menunuackue Ouotexnonoruu. Iloctrenomuas uudpoBas meguuumua. IILP-
IMarHocTuka. MeTaOoJOMHBIN aHaN3, TEHOLEHTPUYECKUI aHaIn3 MPOTeOMa YeJOBeKa s
OLICHKH COCTOSIHUSI €r0 370pOBbsi. Vcnosb30BaHUE CTBOJIOBBIX KJIETOK. TaprerHas Tepamnus
paka. 3D-Ououmxenepusi miusi pa3pabOTKu (YHIAMEHTAIbHBIX OCHOB MEIMIIMHCKUX
TEXHOJIOTUHM, CO3J1aHUSl KOMIUIEKCHBIX TKaHEW COYETaHUEM TEXHOJIOTUH TPEXMEPHOTO
OMOTPUHTHHTA U CKaQOIANHTA ISl PEUICHUS 33/1a4 TePCOHATN3NPOBAHHON MEUIINHBL.

Co31aHne BEKTOPHBIX BaKIMH C ENBI0 0OecneueHns KOMOMHUPOBAHHOM 3aIlUTHl OT
Bo30ymuteneit OPBU, ycraHoBieHHE MOJIEKYIAPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHHS
PHK-conepxamux BUPYCOB, BBI3BIBAIOIIMX OCOO0 OMacHble 3a00JieBaHUS YEJOBEKa U
KUBOTHBIX.

JdeMoHcTpauuu

Tabmuer u  cxembl: «Vcnosib30BaHME MUKpPOOPraHM3MOB B IPOMBIIUIEHHOM
MIpou3BOJICTBEY, «KileTrouHast uHxkeHepus», «['eHHas HHKEHEepUs».

JladopaTopHas pa6ora «/3ydyeHne 00bEeKTOB OMOTEXHOIOTHIY.

IIpakTnueckas padora «[losyueHrne MOJOUHOKHUCIIBIX TPOTYKTOBY.

IKekypeust «bHoTeXHONOTMs — Ba)KHEWIIas TPOU3BOAUTENIBHAS CHJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJIOIMOHHBIX NMPEACTABJIEHU B 0MOJI0THI

OpomononHass Tteopusi Y. JlapBuna. Ilpeamnochlik BO3HMKHOBEHUS JapBHHU3MA.
Kuznb u HayuHas aestenbHOocTh Y. JlapBuHa.

JBwxkymue cwibl 3Bojitonru BumoB 1o Y. JlapBuHy (BBICOKAass WHTEHCHUBHOCTH
Pa3MHOKEHHSI OPraHM3MOB, HACJIEJICTBEHHAs HM3MEHUMBOCTh, OOphOa 3a CyIIeCTBOBAaHHE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cunternueckord teopuu sBomtonuu (CTD). HeiirpansHas Tteopus
sBosmon. CoBpeMeHHasl 3BOJIOIUOHHAS OWOJIOTHS. 3HAYEHHE SBOJIOLMOHHON TEOpUHU B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdemoncTpauuu

[Toptpetsl: Apucrotens, K. JIunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzgeitn, J. K. benses.

Tabmuiet u cxemsr: «Cucrema xuoid npuposl (o K. Jlunnero)y, «JlecTHuia »uBbIX
cymectB (mo Jlamapky)», «MexanuzM (opMHupoBaHHs MPUCHOCOOICHUN Yy pacTeHH u
®UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. lapeunay, «Haxoaku
Y. HMapBuna», «®opmbl 00ps0ObI 3a cymiecTBoBaHuey, «Ilopoasl romydeit», «MHoroobpasue
KYIbTYpHBIX (opM KamycTb», «[lopoapl mOMamHUX KXUBOTHBIX», «CxeMa oOpa3oBaHHS
HOBBIX BUAOB (o Y. [lapBuHy)», «CxemMa COOTHOLIEHUS ABWKYIIUX CHI JBOJIOLHUNY,
«OCHOBHBIE MOJIOKEHHS] CHHTETUHUECKOW TEOPHH 3BOJIFOLIHI.

Tema 2. MuxkpodBosaonus 1 eé¢ pe3yJbTaThl

[Monynauus kak sneMeHTapHas eauHula 3BoJolMH. COBpEeMEHHbIE METOJbl OLEHKU
TeHEeTUUYECKOTO Pa3HOOOpa3us M CTPYKTYPhI MOMysiuii. MI3mMeHeHne reHoGoH 1a oMYA



KaK 2JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBIIEHHE. 3aKOH MeHETHUecKoro paBHoBecus [x. Xapawy,
B. BaiinGepra.

OneMeHTapHble (AKTOPHl (IBMKYILINE CHIIBI) HBOJIONMH. MyTalMOHHBIN IpoIece.
KomOunaTiBHass m3MeHUUBOCTh. [lpeiid reHoB — ciydaiiHble HEHAINpaBJICHHbIC W3MEHEHHUS
4acTOT aJUiesied B MOMyisimusiX. DPPEeKT ocHOBATENS. DPhdexm OYmuLIouH020 20pablUKA.
CHuoiceHue eenemuuecko2o pazHoobpasus. npuyunvl u cieocmeus. llposenrenue s¢ghgpexma
opeligha 2enos 6 Oonvwux u manrelx nonyasyusx. Murpamum. W30MsMus MOy
reorpaduueckas (IpocTpaHCTBEHHAs ), OMOJIorHYecKast (PEIpPOyKTHBHAS).

EctectBennslit 0T00p — Hampapisomuil ¢akrtop 3Bosionuu. OopMbl €CTECTBEHHOTO
otOopa: ABWKYIIUN, CTAOMIM3UPYIOMINMA, pa3pbIBatoinil (qu3pynTuBHeIil). [Tonosoit or6op.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHU3MOB KakK pe3yiabTaT MHUKpPO3BOIIOLUH. BO3HHKHOBEHHE
npucrnocobseHnit 'y  opraHu3moB.  Apomopdosbl  u  uamoananTanuu.  [Ipumepsr
MPUCTIOCOOIEHUM y OpraHu3MOB: MOP(QOJOTUYECKUE, (PU3UOJOTUYECKHE, OMOXHUMHYECKUE,
noBepieHyeckue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpykrypa. BunooOpasoBanue kak pe3yabTaT MUKPOIBOJIIOLHH.
M3onsimust — xomoueBoit pakTop BUAooOpazoBanus. [lyrm m cmocoObl BHI000pa3oBaHUS:
ajutonatpudeckoe (reorpaduyeckoe), CHUMIATPUUECKoe (DKOJOTUYECKOE), «MTHOBEHHOE)
(momurutonan3anust, rudpuanzanus). JJJIuTeIbHOCTh SBOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OHMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoOHHON Ounosiornn B pa3pabOTKe HAyyHBIX METOJOB COXpaHEHUs
6uopazHooOpasus. MUKPOIBOIIONMS U KOSBOJIOLUS Mapa3uTOB U UX X035ieB. MexaHU3MBbI
(dhopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

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

Tabmuipel 1 cxembl: «MyTalMOHHAs W3MEHUYUBOCTHY, «llomynsuuoHHast CTpyKTypa
BHIa», «Cxema MposiBlieHUs 3akoHa Xapau—BaitHOepra», «JIBHXKyIIHE CHIIBI 3BOJIIOLHNY,
«DKOJIOTUYECKasi M30JSIUS MOMyNALUNA ceBaHCKOU Qopenn», «l'eorpaduyeckas M30JALUS
JUCTBEHHUIBI CHOMPCKONM U JIMCTBEHHUIBI Jaypckoit», «llomynsnuoHHble BOJHBI
YHUCIIEHHOCTH XUIIIHUKOB U KepTB», «Cxema HEeHCTBUS €CTECTBEHHOTO O0TOOpa», «DOopMbl
00prOBI 3a cyilecTBOBaHUE», «MHIycTpuanbHbIA MenaHu3m», <«KHUBBIE HCKOMAEMBIEY,
«[TokpoBuTENbCTBEHHAsI OKpacka >XKMBOTHBIX», «lIpemynpexnaromas okpacka >KHBOTHBIXY,
«DU3HOTOTHYECKHE a/lanTanuny, «I[IpucocobneHHOCT ~ OPraHu3MOB u ed
OTHOCHUTENLHOCTBY, «Kpurtepun Buaa», «Bumsl-nBoiiHuku», «CTpyKTypa BUAa B MPUPOJICY,
«Cnocobbl  BupooOpazoBanus», «l'eorpaduueckoe BupooOpa3zoBaHHe TpPEX BHUIOB
JaHJBIIIeH», «KOJIOrHYecKoe BUI000pa3oBaHue BUJOB CUHUIY, «[lomummonas! pacTeHuin»,
«KamyctHo-peieunbIif ruopu.

Ob6opynoBanue: repoapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesa ITHIL U 3Bepei ¢
IPUMEpPaMHU Pa3IMUHBIX MIPUCIIOCOOICHUH, Yydena NTULl U 3Bepeil pa3HbIX BUIOB, repbapun
pacTeHuil OIM3KUX BUI0B, 00Pa30BaBIINXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHE H3MEHYMBOCTH y 0COOEH OJTHOTO BUAY.



JlaGopaTtopuas pa6ora «lIpucrocoOieHusi OpPraHM3MOB W HMX OTHOCHTEJIbHAs
11e71eco000pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BUIOB 110 MOP(OIOTHUECKOMY KPHUTEPHION.

Tema 3. Makpo3Bo/1onus M €€ pe3yJibTaThl

Metonpl u3yueHuss MakposBoironuu. llaseoHTonornueckue MeEToAbl  U3YyUEHHS
sBosorun. [lepexoanbie popMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpaduueckne MeTonpl m3ydeHus sBoionuu. CpaBHeHue (iopbl u (hayHBI
MaTepUKOB 1 OCTPOBOB. buoreorpaduueckue obmactu 3emiid. BUnbI-sHIEMUKN U PEITUKTHI.

OMOpHOJIOTHYECKHUE U CPAaBHUTEJIBHO-MOP(OJIOTUYECKUE  METOAbl  M3YyYCHHS
IBOJIIONMHU. [ eHeTHYecKre MeXaHU3Mbl 3BOJIIOIIMM OHTOTE€HE3a U MOSBJICHUSI IBOJIOLUOHHBIX
HOBIIIECTB. [ 'OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbl. PymuMeHTapHbIe OpraHbl U aTaBU3MBbI.
MouiekynsgpHO-T€HETHUECKHEe, OHOXMMHYECKHEe W MaTeMaTH4YeCKHE METOJbl H3y4eHHs
sBosmonuK. ['oMmosornynbie reHbl. COBpeMEHHBIE METOAbl MOCTPOEHUS (PUIOTEeHETHUUECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTaIlMH U SBOJIIOLHS T€HOMOB.

OO6mme 3aKOHOMEpPHOCTH (TMpaBwWia) OHBOMIONUHU. [Ipunyun cmeHnvl  GYHKYULL.
HeobpaTtumocTs 3Bomtonnu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIHMH.

JdeMoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuupt u  cxembl: «DWIOreHETHYECKUN P JIOMATN», «APXEONTEPUKCY,
«3Bepo3yobie smiepbl», «Creromnedansly, «PuHMOGUTHY, «CeMEHHBIC MaOPOTHUKNY,
«buoreorpaduyeckne 30HB 3emim», «/peid koHTHHEHTOB», «PenukThl», «HavambHbie
CTauu HMOPHUOHAILHOTO PAa3BUTHUSI IMO3BOHOYHBIX JKMBOTHBIX», «[ OMOJOTHYHBIE U
aHAJIOTMYHBIE OpraHbl», «PyauMeHTb», «ATaBU3MBDY, «XPOMOCOMHbBIE HAOOPHI YeJIOBEeKa U
muMnanse, «['1aBHble HampaBIeHUs 3BOIIOLUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOIIOLUI.

O6opynoBaHue: KOJUIEKLIUU, repOapuu, MYJISKA HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKLIIUU
HaCEKOMBIX.

Tema 4. [Ipoucxo:kaeHue u pa3BuTHE )KU3HA HA 3emJie

Hayunble rumoTe3bl MPOUCXOXKACHUS KU3HM Ha 3emiie. AOMOreHe3 M MaHCIepMUsl.
JloHayuHbIe MpEACTABICHUS O 3aPOXKICHHUM KU3HU (KpealmoHu3M). ['umoresza mocTossHHOTO
CaMO3apoKJICHUsT KU3HU U €€ ompoBepkeHue omnbiTamu D. Peau, JI. Cnanmannanu, JI.
[Tactepa. [Ipoucxoxaenue sKU3HU U aCTPOOHOIIOTHSL.

OcHoBHBIE JTambl HeopraHuyeckod osBomonuu. I[lnanerapHas (reosoruueckas)
SBOMIONMS. XHUMHUYECKash SBOJIONMS. AOHUOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB U3
Heopranundeckux. OnbiT C. Munnepa u I'. FOpu. O6pa3oBanue moauMepoB U3 MOHOMEPOB.
KoanepBatnast runore3a A. W. Onapuna, runote3a mepBuyHoro Oynpona J[x. XommeiiHa,
reHernueckass runoreza I'. Mémnepa. Pubosumsl (T. Yek) u rumoreza «vupa PHK» V.
I'un6epra. opmupoBaHre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Ucropuss 3emuin u Mmeroasl €€ u3ydeHus. Vckomaemble OpPraHMYecKHE OCTaTKH.
I'eoxponosorust u e€ Meronsl. OTHOCHTENbHAasE U abCONIOTHAs T'€OXPOHOJIOTHSL.
I'eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTOXH.



Hauanbnable 3Tanbl opraHuyeckoil sBoonuu. llosBiieHHME W 3BOJIOLHS IEPBBIX
KIETOK. DBoJonmsi Mera0onu3Ma. Bo3HUKHOBEHHE TeEpBbIX dKocucTeM. COBpEeMEHHBIE
MUKpPOOHbIE OWOMJIEHKM KakK aHajlor NepBbIX Ha 3emie coobmiectB. CTPOMATOJMTHI.
[IpoxapuoTsI U SyKapUOTHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHe3). DBOJIIOLMOHHOE IPOUCX0KAEHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX OPraHU3MOB. BO3HMKHOBEHHWE OCHOBHBIX TPYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl 3BOJIOIUU BBICIIHX pacTeHUi. OCHOBHBIC apoMOpP(O3bI PACTECHUH.
Beixon pacrenmii Ha cymry. [losiBaeHHE CIOPOBBIX PAaCTEHMM M 3aBOCBAaHUE WUMH CYILH.
Cemennbie pactenus. [IporcxoxaeHne IBETKOBBIX PACTEHUH.

OcHOBHBIE 3Talbl 3BOJIIOIUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — TOSBJIEHHE COBPEMEHHBIX THUIOB. IllepBbie
XOpIOBBIE KUBOTHBIE. JKU3HBL B BOJIE. DBOIOIMS MO3BOHOUHBIX. [Ipoucxoxnenne amduouii
u perntunuit. [IpoucxoxaeHre MIESKONMUTAOMUX U MTHIl. [I[puHIMT KITtoueBoro apoMopdo3a.
OcBoeHne 0eCcri03BOHOYHBIMH U TTO3BOHOYHBIMH KUBOTHBIMU CYIITH.

PasButne xu3HM Ha 3emile MO 3paM M MEpHOJAM: apXeW, MPOTEPO30H, MaIe030M,
Me3030H, KaifHo30M. OOmas XapakTepUCTUKa KiIuMaTa U TEOJIOTMYECKUX MPOLIECCOB.
[losiBneHne W pacuBeT XapaKTepHBIX OPraHW3MOB. YTieoOpa3oBaHHE: €ro YyCIOBUS U
BIIMSTHUE HA TA30BBIA COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHHS — 3KOJIOTHUECKHE KPU3UCHI Ipomioro. [IpuyuuHsl U cieacteus
MacCOBBIX BRIMUPaHUi. COBPEMEHHBIN IKOJOTHUECKUN KpHU3HUC, ero ocodeHHocTH. [Ipobaema
coxpaHeHHUs1 Onopa3zHoOOpa3us Ha 3emiie.

CoBpemeHHast cucTeMa OpraHudyeckoro wmupa. [lpuHIMIBI — KiIaccupUKauu
opranu3mMoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTraHU3MOB.

JdemoHcTpauuu

[Toptpetrsr: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U. OnapuH,
Jx. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa mo
HU3YYECHUIO CaMO3apOXIeHUs Ku3HW», «Cxema ombita C. Mumnepa, I'. HOpu», «3rtamsl
HEOPraHM4YecKou 3Borounn», «l'eoxpoHonormueckas mkana», «HadanpHble sTamnsl
OpraHuueckod spomtonuuy, «CxemMa o00pa3oBaHUs OYKAPUOT MYyTEM CHUMOHMOTECHE3a,
«Cucrema xkuBOM mpupoab», «CtpoeHue Bupyca», «ApomMop}o3bl  paCTCHHID»,
«Punnoduter», «OTHOKIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIN», «MXu»,
«ITanopoTHukm», «l'onoceMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema
pa3BUTUSA  >KMBOTHOI'O MHUpPa», «ApoMOpdO3bl  KUBOTHBIXY, «IIpocreiimuey,
«Kumeynononoctusie», «llnockue yepBu», «Unenuctonorue», «PriOb», «3eMHOBOIHBIEY,
«IIpecmbikaromuecsy, «lItuupy, «Mnekonuratomue», «Pa3BuTue )KU3HA B apXEHUCKOUN Ipe,
«Pa3BuTHe XKU3HM B INPOTEPO3OMCKONW 3pe», «Pa3BUTHE XKU3HU B IAICO30MCKON 3per,
«Pa3BuTHe KU3HM B ME3030MCKOUM 3pe», «Pa3BUTHME KHU3HU B KAMHO30MCKOM 3pey,
«CoBpeMeHHas cucTeMa OPraHuuecKoro MUpay.

O6opynoBanue: repbapul pacTeHUN PA3IUYHBIX OTIENIOB, KOJUIEKIIMA HACEKOMBIX,
BJI&YKHBIE TMpenaparsl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUJIEKIIMM WIJIOKOKUX, CKEJIEThI



MMO3BOHOYHBIX >KHBOTHBIX, Yydelia NTHI[ U 3BepeH, KOJIICKIIUH OKAMEHEJIOCTEH, MOJIC3HBIX
HCKOIAEMBIX, MYJISDKH OPTaHHYECKUX OCTATKOB OPTaHU3MOB.

Bupryanabnas nadopatopuasi padora «MojenupoBanue onbiToB Musuiepa—tOpu no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYECKUX COCTUHEHUI B IIEPBUYHON aTMOchepey.

JladbopaTopHasi padora «/3yueHue W ONHMCAHME HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOBY.

IIpakTuuyeckas padora «/3yueHne OCOOCHHOCTEH CTPOEHUS PACTCHHUH pa3HBIX
OTJIEJIOBY.

IIpakTuueckass padora «M3ydyeHue OCOOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxokaeHue 4eJI0BeKa — AHTPONOreHe3

Paznensl 1 3a7aun aHTPOTIOJIOTHU. METO 161 aHTPOITOJIOT HH.

CraHOBJICHHE TIPEJICTABICHUN O TIPOUCXOKICHUH YeJIOBeKa. Penurno3nsie BO33peHUS.
CoBpeMeHHbBIC HAYIHBIE TCOPHUH.

CXOJICTBO 4eNOBeKa C KUBOTHBIMH. CHCTeMaTHUecKOoe TIOJIOKEHHE 4YelIoBEeKa.
CBHJIETEIIBCTBA CXOJICTBA UYEJIOBEKA C JKHBOTHBIMH: CPaBHUTEIBHO-MOP(OIIOTHUECKHE,
aMOpHosIoTHYecKre, (HU3HOJIOTO-OMOXUMUYECKHUE, ToBeAeHUeCKre. OTINYHs YeloBeKa OT
KUBOTHBIX. [IpAMOXOXXJICHHE H KOMIUICKC CBSI3aHHBIX C HUM TIpH3HAKOB. Pa3ButHe
TOJIOBHOTO MO3Ta M BTOPOU CUTHAJIBHON CUCTEMBI.

JBwxkymue cuibl  (pakToOppl) AHTPOIOTEHE3a: OWOJOTHYECKHE, COIUabHBIC.
CooTHolieHre OHOJIOrMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CcTaauu  aHTpomoreHesa. PaHHue  4enoBekooOpa3Hble  0OE3bSIHBI
(IPOKOHCYIBI) U paHHUE TTOHTHIBI — OOIHEe TMPEAKH YeIOBEKOOOPa3HBIX 00E3bsIH M JIFOICH.
ABCTpaJIONUTEKN — JIBYHOTHE TpEeAKd Jrojeh. YemoBeK yMmenblil, MEepBbl€ W3TOTOBICHUS
opyauii Tpyaa. YenoBeK MpsMOXOISAIIMNA W TIEPBBIM BBIXOJ JtoeH 3a mpenensl AQpHKy.
UYenoBek reinenbOeprckuii — oOUIMi NMpeaoK HeaHIepTaIbCKOTO YeloBeKa U 4YelloBeKa
pazymHoro. YejoBek HeaHIEPTaIbCKUW Kak BHJ JIIOJEH XOJIOJHOrO KiuMmaTa. YenoBek
pa3yMHBIH COBPEMEHHOTO THUIIA, JIEHUCOBCKMII 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a
npenenamu Adpuku. [laneorenerrka u najaeoreHOMHKA.

DBOJIIOLUS COBPEMEHHOTO 4esloBeka. EcTecTBeHHBI O0TOOP B MOMYJSAIUSAX YeIOBEKa.
MyrainmoHHbli mpouecc U noaumMopdusm. [lonynsuoHHbIE BOJIHBL, Ipei]) TeHOB, MUTPALIHs
1 «3(h(hHEeKT ocHOBATENA» B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonarue o pace. bonbiine pacel: eBporeoniHas (eBpazuiickas),
aBCTPAJIO-HETPOUAHAS (SKBATOPHANbHAS), MOHIOJIONIHAs (23MAaTCKO-aMepHuKaHCcKas). Bpems
U TYTH paccelieHusi uYeloBeka Mo IutaHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENBHOCTh pacu3ma. [IpucnocoOmeHHOCTh dYelnoBeKa K Pa3HbIM  yCIOBHSIM
OKpyXartei cpeapl. Bnusiaue reorpaduueckoii cpenst u apeiida reHoB Ha MOPGHOIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUTUTMHAPHBIE METOJbI B  (hu3Mueckoil (OMOJOTMYecKOl) aHTPOIOIOTHH.
DOBOMIOIMOHHAS ~ AHTPOIOJIOTUS M MAaJCOaHTPOMOJIOTHUS  YEIOBEYECKHX  MOMYIISIIHA.
buoconmaneHpie  WCCIEAOBaHWS TPHUPOJABI  4elmoBeka. lccienoBaHwe  KOABOIIOLUHU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.



JdeMoHcTpanuu

IToptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmuier U cxembl: «MeETOABI aHTPOTOJIOTHNY», «[ OJIOBHOW MO3r 4YeIIOBEKay,
«YenoBekooOpa3Hble 00e3bsHBIY, «CKeNeT YenoBeKa U CKeJeT IIMMITaH3e», «PyauMeHTs u
aTaBU3MbL», <«/IBHXKyIIME CHUJIBI aHTPONOreHe3a», «DBOJIIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpasmonurek», «YenoBek ymenbli», «UenoBek NPIMOXOAAIINN», «JleHHMCOBCKHM
yenoBek» «Heannepranbipl», «KpomanboHIb», «lIpeaku yenoBeka», «ITambl 3BOJIOLUU
4yeslioBeKa», «Packl yenoBekay.

O6opynoBaHue: MyJSKH OKaMEHENOCTeH, MIPEeIMETOB MaTepHalbHOW KYJIbTYpHI
MPEAKOB 4eJoBeKa, pernpoaykiuu (pororpaduu) KapTUH ¢ MHQPOJOTHUECKUMU U
OMONEeMCKUMH CIOKETaMU TPOUCXOKJEHUS uesoBeka, (oTorpauu HaXOoJ0K HCKONAEMbIX
OCTAaTKOB YEJIOBEKa, CKEJIeT 4YeJOBeKa, MOJENIb 4Yeperna ueloBeKa W ueperna UIMMIIaH3e,
MOJIeNb KUCTH YeJOBeKa M KMUCTU IMIMMITaH3€, MOJIEIH TOpCca MPEIKOB YeI0BEeKa.

JladbopaTopHasi padora «M3yueHne OCOOCHHOCTEH CTPOEHHUS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeTOBEKay.

Tema 6. 3Jkojoruss — Hayka O B3aUMOOTHOLICHUSIX OPraHU3MOB W
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpenoi

3apoxaeHue W pasBuTHE dKojoruu B Tpyaax A. ['ymGosbnara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkenst, A. Tencim, B. H. CykauéBa. Paznensr u 3amaun sxonorun. CBsizb
9KOJIOTHUH C APYTUMH HayKamHu.

Merto et skosorun. [lonessie HabMOAeHNS. DKCIEPUMEHTHI B 9KOJIOTUU: TIPUPOIHBIE U
naboparopHble. MoJenupoBaHHe B JIKOJOTHH. MOHUTOPHUHT OKPYKAIOIIEH Cpesbl:
JIOKAJIbHBIN, pETHOHAJIbHBIN U TJI00ATBHBIH.

3Ha4YEeHHE PKOJIOTMUYECKUX 3HAHUU JJI YEJIOBEKAa. DKOJIOTMYECKOE MUPOBO33PEHHUE KaK
OCHOBa CBA3€H 4YesoBeuecTBa C NpUpoAod. POpPMHPOBAHHME 3KOJOTHMUECKOW KYIbTYpbl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tencnu, B.
H. Cyxkaués.

Tabmuer u  cxembl:  «Pa3gensl  skojorum», «Metoasl skomnorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEH CPEaAbI».

JlabopaTopHas padora «/3ydeHne METOI0B SKOJIOTMYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Dkonorudeckre (akToppl M 3aKOHOMEpPHOCTH uX jedcTBua. Krnaccuduxarms
9KOJIOTUYECKUX  (akTOpoB: abuoThyeckue, OHOTHYEcCKUe, aHTpororeHHole. OOmue
3aKOHOMEPHOCTHU JecTBUs sKoJorudeckux (akropos. [Ipasmio munnmyma (K. IInpenrens,
10. JIn6ux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue Qakroppl. CBeT Kak skosiorndeckuil ¢axtop. /[leiicTBue pas3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHW3Mbl. OKOJOTMYECKHE TpYIIbl pPAacTEeHUN U
YKUBOTHBIX [0 OTHOLIEHUIO K cBeTy. CUrHaJIbHAsA poJib cBeTa. POTONEPHOAN3M.



Temmneparypa kak skosiorndeckuil (akrop. JlelicTBHEe TeMIepaTypbl Ha OpPraHU3MBI.
[lofikunorepMHble U TOMOWOTEPMHBIE OpraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

Bnaxxnocts kak sxosioruueckuit paxkrop. [IpucnocoOiaeHust pacTeHui K MOAIEPKAHUIO
BojHOro Oamanca. Kmaccudukamusi pacTeHHWl MO OTHOMICHWIO K Boje. [lpucmocoOiieHus
KUBOTHBIX K U3MEHEHUIO BOJJHOIO PEKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3/YIIIHAS, TIOYBEHHAs, TITyOUHHAs
MOJMOYBEHHAS, BHYTPHOPraHU3MeHHasl. DU3HUKO-XUMUYECKHE OCOOCHHOCTH CpeJl OOMTaHHS
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE
puTtMBL [Tprcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBUH JKU3HH.

Xuzuennsie popmbl opranu3moB. [lonstue o xuzHeHHoU Gopme. KusHeHHbIE (HOPMBI
pacTeHMii: epeBbs, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPaBbl, OJHOJETHHE TPaBBI.
XKuznennele (HOpMbI KUBOTHBIX: THIPOOMOHTBI, T€OOMOHTHI, a3pOOHMOHTHL. OcoOeHHOCTH
CTpOEHUS 1 00pa3a HKU3HU.

buotnueckne daktopel. Buumbl OMOTHYECKMX B3aMMOJCUCTBUI: KOHKYPEHIIWS,
XMIIHUYECTBO, CcHUMOMO3 U ero Qopmel. [lapazutusm, Koomepanus, MyTyaau3M,
KOMMEHCaIU3M (KBapTHUPaHTCTBO, HaxieOHu4ecTBo). Herpoduueckue B3aumoneicTBust
(Tommueckue, Qgopuyeckue, (padpuueckue). 3HaUeHUE OMOTUYECKUX B3aMMOJCUCTBUUN IS
CYIIECTBOBaHMS OPraHU3MOB B cpeie o0uTaHus. [IpuHINIT KOHKYPEHTHOTO MCKIIIOY €HHUS.

JdemoHcTpauuu

Tabmuupt w  cxembl:  «OKojorudyeckue  (GakTopel», «CBETOBOM  CIIEKTpY,
«OKOJOTUYECKHE TPYINNbl JKUBOTHBIX IO OTHOUIEHUIO K CBETy», «TemIoKpoBHBIE
KUBOTHBIEY», «XOJOAHOKPOBHBIE )KMBOTHBIE», «DU3HOJOTMYECKHAE aJanTaluu >KUBOTHBIX»,
«Cpenpl obutanus opranusmMoB», «buonornyeckue putmbl, <«KuzHeHHble (HOPMBI
pactenuit», «KuzHeHHble (OPMBI JKUBOTHBIX», «DKOCHUCTEMA IIUPOKOJIMCTBEHHOTO JIEcay,
«9KkocucreMa XBOMHOro iseca», «llenn nuranus», «XumHuyecTBO», «llapazutuzmy»,
«Konkypenmusn», «Cumouos», «KomMmMeHcammzm.

O6opynoBanue: repbapui pacTeHUN U KUBOTHBIX, MPHUCIOCOOTEHHBIX K BIUSHHUIO
Pa3IMYHBIX OKOJIOTHYECKUX (aKTOpoB, repOapuu CBETOJIIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTCHUI, CBETOIIOOMUBbBIC, TEHEIOOUBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE
pacTenus, repOapud M KOJUICKIIMH TEIUIOIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONYMBBIX
pacTeHuii, yydena MNTUI U 3Bepeil, repOapuu pacTeHUU, OTHOCSIIMXCS K TUTPOQHUTaM,
Kcepodutam, mMe30(uTaM, KOMHATHbIE PACTCHUS NAHHBIX TPYII, KOJUIEKIUH >KUBOTHBIX,
0OUTAIONINX B PA3HBIX CpellaxX, repOapuu U KOJUIEKIUH PACTEeHUN U KUBOTHBIX, 00J1aIal0NINX
yepTaMH MPHUCIIOCOOJCHHOCTH K CE30HHBIM M3MEHEHHSM YCIOBHM JXU3HH, repbapuu U
KOJUIEKIIUM PACTEHUH M >KMBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUIEKLUHU KUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopHas paGora «BblsiBIeHME NPUCIOCOOIIEHUII OpPraHM3MOB K BIMSHUIO
CBETa.

JlaGopaTtopHass paGora «BblsiBIeHHE NPUCTIOCOOIEHUI OpPraHM3MOB K BIIMSHUIO
TEMIEPATYPBD).



JlaGopaTopHasi padora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
OOUTaHHSN.

Tema 8. IKk0/10TUsA BUAOB M NOMYJISAIHI

DKOJIOTHUECKHE XapaKTEePUCTHKU Tomyisiiuu. [lomynsmuss kak Ouosorudeckas
cucrema. Ponb HeogHOpOMHOCTH Cpeibl, PU3NYECKHX 0apbepoB U OCOOCHHOCTEH OHOIOTHH
BHJIOB B (DOPMHUPOBAHUHU TPOCTPAHCTBEHHON CTPYKTYPHI MOMyJsiuii. OCHOBHBIC IMOKA3aTeIN
MOIMYJISIUANA: YUCIEHHOCTh, INIOTHOCTh, BO3pAacTHas M I0JIOBask CTPYKTypa, POKIAAEMOCTb,
MIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTpAITHSI.

DKoJiorrueckas CTpykTypa nomnyssiiuu. OneHKa YUCICHHOCTH TOMyJISIiuu. J{uHamuka
MOMYJSAMA U €€ peryisius. DBHOTHYeCKMH MOTeHIHMal Tomyisiuud. MoaenupoBaHue
TUHAMUKH Tomynsiiui. KpuBble pocTa YHCIEHHOCTH TOmyisiuu. KpuBbie BBDKHBaHUS.
Perynsuust 4yucieHHOCTH TMOMYJSIUNA: poiib (AaKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE cTpaTeruu BUa0B (r- u K-ctparerun).

[Tonste o0 sKkonoruueckoil Humie BuAa. Mectoobutanue. MHoromepHas MoOJEb
skoJsiornyeckoit Humu Jx. M. Xatunncona. Pazmepsl sxonornuecko Hum. [ToTeHunanpHas
Y peayin30BaHHAs HUIIIN.

Buna kxak cucrema momynsuuid. Apeanbl BUIOB. BHUIBI M WX JKM3HEHHBIE CTPATETHH.
OKOJIOTHUECKUE YKBUBAJICHTEL.

3aKOHOMEPHOCTH TIOBEACHHUS ¥ MHIrpaIliii >KUBOTHBIX. buojornueckne WHBa3uu
YY)KEPOJIHBIX BUJIOB.

JdemoHcTpaumnu
[Toptpert: dx. M. XaTuuHCOH.
Tabmuipl ¥ CXEMBI: «OKOJIOTUYECKHE  XAPAKTEPUCTUKH  TOMYJISIIHI,

«IIpocTpaHCTBEHHAss CTPyKTypa TONyIsun», «Bo3pacTHbie NHUpPaMUIBI TMOIMYIISIIHI,
«CKOpOCTh 3acelIeHHs] TOBEPXHOCTH 3€MJIM PA3IMYHBIMH OpraHusMamu», «Mojeib
skonorumdeckoi numu Jx. Y. Xaruuaconay.

O6opynoBanue: repbapuy paCTeHUM, KOJUICKIIUN )KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocoOiieHnst ceMsiH paCTeHUI K pacCeICHUIO».

Tema 9. JkoJ10rusi CO00IECTB. IKOJIOTHYECKHE CUCTEMBbI.

Coo0mmecTBa oprann3MoB. bruorieHo3 u ero cTpykrypa. CBs3u MEXAy OpraHMu3MaMu B
OHOLIEHO3E.

DkocucremMa kak oTkpeiTas cuctema (A. Jx. Tencnu). DyHKUMOHaJIbHBIE OJIOKU
OpPraHU3MOB B DKOCHCTEME: MPOIYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduyeckue ypoBHH.
Tpoduueckue nenu u cetu. AGMOTHYECKUE OJIOKH SKOCHCTEM. [10UBBI U MJIBI B 9KOCHCTEMaX.
KpyroBopoT BeliecTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeNM »JKocucTeMbl. buomacca W mpoAykuus. DKOJIOTHYECKUE
MUPaMHUJIbI YUCEl, OMOMACCHI U DHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoghuueckue — nepecmpoiiku. — D@aykmyayuu.
HamparienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBudHbIE U BTOPUYHBIE
CYKIIECCMM U WX NPHUYMHBI. AHTpPOIOTEHHbIE BO3JECUCTBUS Ha CyKieccuu. KimmakcHoe
coobmecTBo. bruopasHoobpa3ue M MOJTHOTa KPYyroBOPOTa BEIIECTB — OCHOBA yYCTOWMYHMBOCTH
COO00IIIeCTB.



[Ipupoansie sKOCUCTEMBI. JKOocucmembl 03€p U peKk. IKOCUCTeMbl MOpeli U OKeAHO8.
DKrocucmemvl myHnop, 1ecos, cmeneil, nyCmoulHtb.

AHTPOTIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArpoieHo3. Pazmuums wmexay
AHTPONOTE€HHBIMU U MPUPOJHBIMU IKOCUCTEMAMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. lopojnckas ¢mopa u
¢dayna. CuHaHTpOTIM3aLUs TOPOJACKON (ayHbl. bruosorndeckoe M X03SHCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (POPMHUPOBAHUS OCHOBHBIX B3aHMMOJCWUCTBUI OpraHM3MOB B
KocucTeMax. Ponb Kackaonozo sgpgexma u 8u008-20udpuxamopos (Kuouesvix 6udos) 6
@yHkyuonuposanuu dxocucmem. llepeHOC >SHEPruM U BEUIECTB MEXKAY CMEKHBIMU
SKOCUCTEMAMU. YCTOMYHMBOCTHh OPraHU3MOB, TNONYJALMHA W OSKOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U aHTPOITOTE€HHBIX BO3JCHCTBUM.

Mexanuzmbl  6030elicmeusi 3a2psA3HEHULl PA3HLIX MUNO08 HA  CYOOPSAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U OIKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmaus. MeTo10J0THsI MOHUTOPHHTA €CTECTBEHHBIX
Y aHTPOTIOTE€HHBIX 3KOCHCTEM.

JdeMoHcTpauuu

[Toptper: A. Ix. Tencmm.

Tabmuiper u cxemsl: «CTpykTypa OuoOIeHO3a», «DKOCHUCTEMA MIMPOKOJIMCTBEHHOTO
necay, «JKocuCTeMa XBOWHOro Jjeca», «DyHKIMOHAIbHbIE TPYNIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiectB B 3kocuctemey», «llemum mnuranus (mactOuniHas,
NeTpUTHAs)», «IKOJIOTUYECKasi MUPaMHIa YHCe», «IKOJIOTHYECKas MupaMuia OMoMacchl»,
«DQxoyiornyeckas nupamuaa sHeprum», «OOpazoBaHue OosoTa», «llepBUUHas CyKueccus»,
«BoccraHoBieHUe jeca mocie noxapa», « IKocucTteMa o3epay, «ArpoieHos3», «Kpyrosopot
BEIIECTB U IMOTOK SHEPTUU B arpoiieHosey, «IIpumepsl ypboskocucTem.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Yydesia ITHI] U 3BepeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUHN, aKBAPUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTHyeckasi padora «M3yueHue u onucanue ypooIKOCHUCTEMBD».

JladbopaTopHas  paGora  «l3ydeHwme  paszHooOpa3usi  MEJIKUX  TOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeust «IKCKypcHsi B THTUYHBIN O1oreo1ieHo3 (B 1yOpaBy, Oepe3HsiK, elNbHUK, Ha
CYXO/JIOJIbHBIN WM IOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKypCUs B arpodKOCUCTeMY (Ha MOJIe WK B TEIIIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obuieranerapHas 060104ka 3eMid, Te CyLIECTBYET WIH CYyIIeCTBOBAIa
xu3Hb. Pa3BuTne mnpexacraBieHuil o Ouocdepe B Tpymax . 3rocca. Yuenue B. .
Bepnaackoro o 6uocdepe. Obnactu 6uocheps u e€ coctas. JKuBoe BemiecTBo 6rocheps u
ero QyHKIMH.

3aKOHOMEPHOCTH  cyliecTBOBaHMs  Ouocgepbl. OcoOeHHOCTH  OHOChepsl  Kak
rio0anbHOM sKocucTeMbl. JluHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopoTs! BemecTs u
OMOTeOXUMHUECKUE LIUKIIBI (YTiepo/ia, a3oTa). PUTMHUYHOCTD ABIeHMI B Ouocdepe.



3onanpHOCTh Ouocheprl. [lonsitue o Omome. OCHOBHBIE OHOMBI CYIIW: TYHJPA,
XBOMHBIE JIeCa, CMELIAHHBIE U IIMPOKOJUCTBEHHBIE JIECA, CTEIH, CAaBAHHBI, IyCTHIHM,
TPOINUYECKHE JIeca, BBICOKOropbs. Kiumar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa W QYHKIHS >XKUBBIX CHCTEM, OIIEHKAa HMX PECYpCHOTO TOTEHIHala M
ornochepHbIX QYHKIHH.

JdeMoHcTpanuu

[optpetsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuuer u cxembr: «leochepsr 3emmm», «KpyroBopor aszora B MHpHUPOIC»,
«Kpyrosopot yrnepona B npupoae», «KpyroBopor kucinopona B npupozae», «Kpyrosopot
BOJIbI B pupoae», «OcHOBHbIE OMOMBI cymny, «KinumaTtuueckue nosica 3emiumn», « TyHapay,
«Taiira», «Cwmemanssiii jgec», «lllupokomucrBennsiii necy, «Cremby, «CaBaHHaY,
«ITycteiasy, « Tponmnueckuii ecy.

O6opynoBanue: repbapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIIas cpeaa

DKOJIOTHYECKHE KPU3UCHI M HMX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arps3HeHne BO3QyIIHOM cpenpl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenne noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHne kimmara.

AHTpPOTIOTEHHOE BO3JCUCTBME HAa PACTUTENBHBIA M JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIMIIBI OXpaHbl MpHpojabl. KpacHble
kaurn. Ocob6o oxpansembie npupoansie Tepputopun (OOIIT). Bboranwyeckue cambl u
300JI0TUYECKUE MTAPKH.

OCHOBHBIE TPUHLMIIBI  YCTOMYMBOIO  pa3BUTHS  YEJIOBEYECTBA U MPUPOJBI.
PanmonanbHO€ MPUPOAONOIB30BaHNE U COXPAHEHHE OMOJIOTHYECKOT0 pa3HOOoOpa3us 3eMiu.
OO0mue  3aKOHOMEPHOCTH  TJIOOQJIBHBIX  JKOJOTHYECKUX  Kpu3ucoB. (OcoOeHHOCTH
COBPEMEHHOT0O KPU3HCA U €r0 BEPOSATHBIE NIOCIEACTBHUS.

Pa3Butie MeTONOB MOHMTOpPHHIA pa3BUTUS ONACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemmusbie uccnedoganus nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCNOCOOHOU
SHep2emuxe. buonocuueckoe  pasnoobpasue  u  b6uopecypcul. Hayuonanvnule
ungopmayuonHvle cucmemsl, obecneuusaioujue O0OCMyn K UHGopmayuu no CcOCMOAHUIO
omoenbHuIX 8U0086 U 3xocucmem. OcHoBbl FIKOpeaburumayuu IKocucmem U cnocobos bopvovl
¢ buonogpesicoeHuamuy. Pexoncmpykyus Mopckux u Ha3emMHbiX IKOCUCTEM.

JdeMoHcTpanun

Tabmuier u  cxembl: «3arpsisHeHHe aTtMocdepbl», «3arps3HeHue Tuapocheps»,
«3arpsizHeHue TouBb, «[lapHukoBbii 3PdexT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppuTOpUN», «Moaenu yrnpapisieMoro MUpa».

Ob6opynoBanue: ¢ororpaduu oxpaHseMbIX pacTeHUH U KUBOTHBIX KpacHoll kHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOCHHS OOyYarOIIMMUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType JNHMYHOCTHBIX pE3YJIbTAaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHUH
BBIZICTICHBI ~ CJICIYIOIIME COCTABIIAIONIME. OCO3HAHHE OOYYAOIIUMHUCS  POCCHUUCKOH
rpa>1<)1ch1<0171 HICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTUIO, CaAMOCTOATCIBHOCTH U
CaMOOTIPENICIICHUIO, Hanuuue momueayuu K OOYYCHHIO OWOJIOTHHU, YeleHaANnpasieHHoe
passumue BHYTPEHHUX YOEXKJICHWN JIMYHOCTH HA OCHOBE KIIIOYEBBIX I[EHHOCTEH W
HUCTOPUYCCKUX TPATUINN Pa3BUTHS OMOJIOTHUECKOTO 3HAHHUS, 20MOBHOCHb U CHOCOOHOCMb
oOydaronmuxcss PYKOBOJCTBOBATHCS B CBOCH JCSITEILHOCTH IIEHHOCTHO-CMBICIIOBEIMU
YCTaHOBKAMH, IPUCYIIUMHU CHCTEME OMOJIOTHYECKOTO 00pa30BaHUs, HAlUYUe NpaeoCoO3IHAHUS
IKOJIOTHYECKOHN KYIBTYPBI, CHOCOOHOCMU CMAasumsb TISITA U CTPOUTH )KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl IO OHOJIOTHM JIOCTUralOTCs B
CANHCTBC yqe6H0171 U BOCHHUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHU C TPAAWLIMOHHBIMH
pOCCI/II\/’ICKI/IMI/I CONMOKYJIBbTYPHBIMH, HUCTOPHICCKUMU u AYXOBHO-HPAaBCTBCHHBIMU
LEHHOCTSAMM, IPUHSITHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT
mpoleccaM CaMOIO3HaHHUS, CaMOBOCIMTAaHUS M CAMOPA3BUTHS, Pa3BUTUS BHYTpPEHHEH
MO3UIUHU JIMYHOCTH, TATPUOTU3MA U YBAXKEHHSI K 3aKOHY U MPABONOPAIKY, YETIOBEKY Tpyaa U
CTapluieMy IOKOJICHHIO, B3alMHOTO YBa)KE€HHUs, OEpPEKHOr0 OTHOUIEHUS K KYJIbTYpHOMY
HACJIEIUIO U TPAJUIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepanuu, npupoie u
OKpY’KaroleH cpene.

JIndHOCTHBIE pE3ylbTaThl OCBOEHHUS YydeOHOro mnpeamera «bUONOTHUSY HOTHKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCSl PYKOBOACTBOBATHCSA CPOPMUPOBAHHOM
BHYTpEHHEl MO3UIMEN JHMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTALUWN, MO3UTUBHBIX
BHYTPEHHUX YOEXKJCHUN, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LEHHOCTAM POCCHIICKOTO
oO1iecTBa, pacIIMPEHUE )KU3HEHHOTO OIBITAa U OMBITA JESTEILHOCTH B IIPOLIECCE peann3aluu
OCHOBHBIX HalpaBlIEHUI BOCIUTATEILHOMN IEATEIBHOCTH, B TOM YUCIIE B YaCTHU:

1) rpakIaHCKOro BOCHMTAHUS:

chOpPMUPOBAHHOCTh TPAXKAAHCKONH MO3UIUH OOYy4alomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLHMOHHBIX IMpaB U OOA3aHHOCTEH, yBa)KeHHE 3aKOHa U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAESATETBbHOCTH TPU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUU Y4eOHBIX U TO3HABATEIbHBIX 3a7ay, BBITOJHEHHUH OWOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OTpPEENsATh COOCTBEHHYIO TMO3UIIMI0 [0 OTHOIICHHUIO K SBICHUSM
COBPEMEHHOU KU3HU U OOBIICHITH €€;



YMEHHE YYHUTHIBaTh B CBOMX JICUCTBUAX HEOOXOJUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOJCH C pa3HBIMH YOCKICHUSMHU, KYJIBTYPHBIMH IIEHHOCTSIMH U
COIIMAILHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMPOIECCE COBMECTHOTO BBITOJHEHUS Y4EOHBIX,
MO3HABATEJBHBIX W MCCIEIOBATEIbCKUX 3a/ad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTITIOHEHTOB IPH 00CYKICHUHU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOU JIEATEIHLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  POCCHHMCKON  T'PaXTAHCKOW  HACHTHUYHOCTH, TMATPUOTH3MA,
YBaXXEHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Iepes; PoauHON, ropaocTu 3a CBOM
Kpai, cBOXO PonnHy, CBOH S3BIK M KyJIbTYpY, IPOLUIOE W HACTOSIIEE MHOTOHALMO HAJILHOTO
Hapoja Poccum;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACIEAWI0 M TMaMSTHUKAM MPHUPO/IBI,
JTOCTIKeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKUX Y4YEHBIX B CTAaHOBJICHHE W Pa3BUTHE
OWOJIOTUH, TIOHMMaHHS 3HA4YCeHHs OWOJIOTMH B TIO3HAHWW 3aKOHOB TMPHUPOJBI, B JKU3HHU
YeJIOBEKa U COBPEMEHHOTO OOIIECTBa;

unenHas yOeXJAEHHOCTh, TOTOBHOCTh K CiyXeHuro u 3amure OtedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CYAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallMl0 U TMPUHUMATh OCO3HAHHBIE pELIeHUS,
OPHUEHTHUPYSCh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM POJUTENSAM, CO3JAaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHS IIEHHOCTEW CEMEWHOW MXW3HM B COOTBETCTBUU C TPAaTULUAMU
Hapo 0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYy/a, OOIIECTBEHHBIX OTHOIICHUH;

IMOHMMAHHE SMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BHUJIAX MCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHHMSA, (OpMHPOBAHMSA KYJbBTYPbl 3/A0POBbS U
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHWe M peanu3anusi 370poBoro u 0OezomacHoro oOpas3a >KU3HHU (3A0POBOE
MUTaHUE, COOJIO/IEHUE TUTUEHNYECKUX MPaBUI U HOPM, COATaHCHPOBAHHBIA PEXHUM 3aHATHI
U OTHbIXa, peryiaspHas Qu3uyeckas AaKkTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHUMAaHHE IIEHHOCTH MPaBWJI HMHIUBUIYAIBHOTO M KOJUIEKTUBHOTO OE€30TacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHUE TIOCTIEJICTBUIA U HENPUSITUS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYIly, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIAOTr00ue;

FOTOBHOCTh K AKTUBHOW  JICSITEIBHOCTA  TEXHOJIOTMYECKOM W COLIMAJIbHOU
HaIpaBJIEHHOCTH, CITIOCOOHOCTh HHUIIMMPOBATD, TNIAHUPOBATH U CAMOCTOSITEIIEHO BBITIOIHSTH
TaKyIo JCSITeIIbHOCTD;

WHTEpEC K pa3IMuHbIM chepam npodecCuoHaNbHON IeATeTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp Oyaymiei mpodeccur U peann30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TIJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHUIO HA MPOTSHKEHUN BCer
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH II€JIeCO00pa3HOE OTHOIIECHUE K MPUPOJE KaK MCTOYHUKY >KM3HU HaA
3emJie, OCHOBE €€ CYIIECTBOBAHMUS;

TTOBBIIIICHUE YPOBHS YKOJOTUUECKOU KYIbTYpPhl: TPHOOPETEHNE OTBITA INIAHUPOBAHUS
MOCTYIKOB 1 OIICHKU WX BO3MOYKHBIX TIOCIICJICTBUN TSI OKPY>KAIOIIEH CPEJIb;

OCO3HAaHHE TJI00aIbHOI0 XapakTepa SKOJIOTHUYECKUX MPOOIeM U IMMyTeH UX pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh IMpHOOpeTaeMble NpU HU3YYEHUHU OWOJIOTMM 3HAHUS U
YMEHHSI TpPH pPELIEHUH MpoOJieM, CBSI3aHHBIX C PAalMOHAIBHBIM MPUPOJIONOIb30BAHUEM
(coOmroeHne mpaBUI MOBEACHUS B NMPUPOJE, HANPAaBJIEHHBIX HA COXpaHEHUE PaBHOBECHUS B
IKOCHCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Orochephl);

AKTUBHOE HEMPUATHE NEHCTBUH, MPUHOCSIINX BPEI OKpPYXKalollel MPUPOIHOM cpeje,
yMEHHE MIPOrHO3UPOBATh HeOIaronpusiTHbIE 9KOJIOTHYECKHE MOCIIEACTBHS
MpeapUHIMAEMbIX JEHCTBUI U IPe10TBpAILaTh UX;

HaJIM4ue Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, SKOJOTMYECKON KYIbTYpbI, OMbITa
NEeSITEIbHOCTH  SKOJIOTMYECKON HANpaBiICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HUMHU B
M03HABATEIbHONW, KOMMYHUKATUBHOM U COIMAIIBHOMN IMPaKTUKE, TOTOBHOCTU K YYacTHIO B
MIPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

chOpMUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON TPaKTUKH, OCHOBAHHOTO Ha JHallore KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE  S3BIKOBOM W YHUTATENBCKOM  KYJIbTYpbl Kak CpeAcTBa
B3aUMO/ICHCTBUS MEXTy JTIOJAbMH U IMO3HAHUS MUPA;

MOHUMAaHHe CIeNU(PUKU OMOJOTHUH KaK HAayKHU, OCO3HAHUS €€ poiid B (GOPMUPOBAHUH
paIMOHATIPHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUM IEJOCTHOTO TMpPEACTaBIeHUS 00
OKpY)KaIIIeM MHUpE KaKk O eIWHCTBE MPHUPOJAbI, 4eloBeKa W OOIIecTBa, B TO3HAHHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu mpoOaeM coXpaHeHHs PUPOTHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OHOJOTHMU JUIsI COBPEMEHHOW  IMBHJIM3AILIUU:
oOecriedeHHss HOBOTO ypPOBHS  Pa3BUTUS  MEAMIIMHBI, CO3/IaHUE  MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peliaTh pecypcHbIC MPOOIEMbl Pa3BUTHS Y€TIOBEUECTBA, TIOUCKA



nyTeil BbIXOJAa W3 TJIOOAJIBHBIX SKOJOTHYECKHX NpobieM H obecredyeHus mnepexona K
YCTOMYMBOMY Ppa3BUTHIO, PAaLMOHAJIBHOMY HCIOJIb30BAHUIO TPUPOAHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IOJIYYEHUM OHOJIOTUYECKMX 3HAHUW B LEISAX MHMOBBILIECHUS
oOmeil  KyJIbTypbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOW  YacTH
(GyHKIMOHATFHON TPAMOTHOCTH 00yJaromuXxcs, pOpMHUPYEMO MTpH U3y4EHUH OHOJIOTHH;

[IOHMMAaHHE CYUIHOCTH METOJIOB MO3HAHMUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BATh IOJIydaeMble 3HAHUS JUIA aHadM3a U OOBSACHEHHS SBICHUUN
OKPY)KAIOILIEr0 MUpa U MPOUCXOJSIINX B HEM MU3MEHEHUN, YMEHHUE JenaTb 000CHOBaHHbIE
3aKJIFOUYEHUSI Ha OCHOBE HAay4YHbIX (PAKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IMOJTYYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS AJIS PELICHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYallUsX;

OCO3HAHHE LIEHHOCTU HAY4YHOU JESTeIbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO
1 UCCIIEIOBATENbCKYIO IeATEeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPhIBHOMY OOpa30BaHHIO U CaMO00pa3oBaHUIO, K
AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUI 1O OWOJOTMM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3ylnbTaThl OCBOCHHUS YUeOHOTO npeaMeTa «buoorusy» BKIOYAtoT:
3HaYuMble Ui (POPMHpPOBAHHUS MHPOBO33PEHHS OOYUAIOIIUXCS MEXAUCUUILTHHAPHbBIE
(MexmpeaMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTHUHBI
MUpa U creun(uKy MEeTOJ0B MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO,
SHEprus, sBJICHHE, IPOLIECC, CUCTeMa, HAyYHbIN (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, HCCIeJ0BaHue, HaOII0AeHne, W3MEpPEeHHe, OHKCIEPUMEHT U Jpyrue);
YHHUBEpcajbHble yueOHbIE AeHCTBUS (TO3HABATENIbHBIC, KOMMYHUKATHUBHBIC, PETYISTUBHBIE),
obecnieunBaromue  GopmMupoBaHue (YHKIHOHATBHOW TIPaMOTHOCTH U COIMAJILHOM
KOMIIETEHIIMM OO0Y4YaloIIUXCsl; CIOCOOHOCTh OOY4YaloIUXCsl HCIONb30BaTh OCBOCHHBIE
MEeXIUCLUUITHHAPHBIE, MUPOBO33pEHYECKIE 3HAHUS U YHUBEpCalbHbIe yueOHbIE NEHCTBUS B
M03HABATEIHHON U COIUAIBHOMN MPaKTUKE.

B pesynpraTe u3ydeHuss OMOJIOTMM HA YpPOBHE cpenHero oOmiero oOpa3oBaHUs Y
oOyuaromierocs 0yayT chopMUpOBaHbl TO3HABATENbHBIE YHUBEPCAIbHBIC YUCOHbIE IEHCTBUA,
KOMMYHHKATHBHBIE YHHBEpCaJIbHbIE Y4eOHBbIE ACUCTBUSA, PETYIATHBHbIC YHUBEPCAIbHBIE
yueOHbIe AeWCTBUSI, COBMECTHASI IEITEIbHOCTb.

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOSHUS MPOTPaMMbl CPETHET0 00IIero oopa3zoBaHus
JOJIKHBI OTPAKATh:

OBi1ajeHHe YHHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JOrHYecKHE TelCTBUS:

CaMOCTOSITENIbHO (POPMYTUPOBATH U AKTyalIM3MPOBATH MPOOJIEeMy, paccMaTpUBaTh €&
BCECTOPOHHE;



WCIOJBb30BaTh MPU OCBOCHWUU 3HAHMM MPHEMBI JIOTHYECKOTO MBIIUICHHS (aHAIN3a,
CHHTE3a, CpaBHEHUS, KiIaccUpHUKanuu, oOOOIIEHHUS), PACKPhIBAaTh CMBICT OHMOJIOTHYECKHX
NOHATUH (BBLACTATh MX XapaKTepHbIE TNPU3HAKM, YCTAHABIHMBATH CBSI3U C JIPYTHMHU
MOHATHUSIMH);

OTIpENIENATh LENH JESITeIBHOCTH, 33aJaBas MapaMeTpbl U KPUTEPHH WX JTOCTUKCHUS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IIEIISIMH;

WCIOJIb30BaTh OMOJIOTUYECKHE TOHATHS JUIS OOBSICHEHUs (DaKTOB W SIBJICHUI JKUBOU
TIPUPOIBL;

CTPOHTH JIOTHYECKHE PACCYXKJEHHs (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 aHAJOTHH),
BBISBIIATE ~ 3aKOHOMEPHOCTH W TNPOTHUBOPEUMST B PAacCMAaTPUBAEMBIX  SIBJICHUSX,
(bopMyTHpOBaTh BBIBOBI M 3aKITIOYCHHUS;

MPUMEHSTh CXeMHO-MOJICIBHBIE CPEJICTBA JIJIsl TIPEJICTABIICHHS CYIIECTBEHHBIX CBSI3EH
¥ OTHOIICHUH B HM3y4aeMbIX OHMOJIOTHUECKMX OOBEKTaX, a TaKKe MPOTHBOPEYHH pa3zHOTO
poJia, BEISBICEHHBIX B PA3JINYHBIX HHPOPMAIITMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUTAaH pEHICHWS NpOOJeMBbl C Yy4€TOM aHajiM3a WMEIOIIUXCS
MaTepHATLHBIX 1 HEMaTePHAaJIbHBIX PECYypPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHHBATh COOTBETCTBUE PE3YIBTATOB IEIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH ESTETHHOCTH,

KOOPAMHUPOBATh W BBINOJHATH pabOTy B YCIOBHUSIX pPEaTbHOTO, BHPTYaJBHOTO M
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIJICHUE NIPU PEILIEHUH )KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE IeHCTBHS:

BIIAJIeTh HABbIKAMM Y4E€OHO-HCCIIEOBATENLCKOW M IPOEKTHON  JESATEIbHOCTH,
HaBbIKAMH pa3pelieHusi MpoOsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY
IIOMCKY METOJIOB pELICHMsI IPAKTUYECKUX 3a/ad, IPUMEHEHUIO Ppa3JIUYHbIX METOJO0B
MIO3HAHUS;

UCIOJb30BATh PA3JIMYHbIE BBl JEATEIBHOCTH 0 IOJYYEHUIO HOBOI'O 3HAHUSA, €rO
MHTEpIpeTaluy, IpeoOdpa30oBaHNIO0 U NPUMEHEHUIO B y4eOHBIX CUTYallUAX, B TOM 4HCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

¢opMupoBaTh HAy4HbI THUI MBIIUICHUS, BIAaJeTh HAYYHOM TEPMHUHOJOIUEH,
KJIFOUEBBIMH MOHATUSMHU U METOJAMU;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM JEATENbHOCTU U
AKHU3HEHHBIX CUTYaIUsX;

BBISBJIATh NPUYMHHO-CIICICTBEHHbIE CBSI3M M aKTyalU3MpOBaTh 3a/ady, BBIJBUIaThb
TUNoTe3y e€ pelIeHus, HaXOAUTb apryMEeHThl AJIs J0Ka3aTelbCTBAa CBOUX YTBEP)KICHHIH,
3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

aHAJM3UpPOBaTh IMOJYYEHHBIE B XOJI€ pEIIEHHUS 3aJaud pe3yiabTaTbl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSAX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIATH IIeJICHANIPABICHHBIN MOUCK MEepeHoca CPeJCTB U CIIOCOO0B AECHCTBUS B
poheccHOHANBHYIO Cpeay;



yMETh TEPEHOCUTh 3HAHUS B I[O3HABATEIbHYI0 M MPAKTUYECKYIO OOJACTH
KU3HEJESITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIC WJIEH, MpeaiaraTb OPUTHHAJIBHBIC TOAXOIBl W PEUICHUS, CTaBHUTh
poOIeMBbl U 3a/1a4H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(POpMaIuK (TeKcTe yaeOGHOro mocoous,
HAay4yHO-TIONYJISIPHOM  JUTepaType,  OWOJIOTMUECKUX  CIOBapsiX U CIPaBOYHHUKAX,
KOMIBIOTEPHBIX 0a3zax MaHHBIX, B VIHTEpHeTE), aHaIM3MpOBaTh MH()OPMAIMIO Pa3IWIHBIX
BUJOB ® (OpPM TPEACTABICHUS, KPUTUYECKH OIICHWBATh €€ JOCTOBEPHOCTh U
HETMPOTUBOPEYHBOCTD;

(dbopMyHpOBaTh 3ampPOChl M MPUMEHSATh PAa3JIMYHbIE METOJBI NMPH TOUCKE W 0TOOpe
OuosiornuecKoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YU€OHBIX 3a/1a4;

MpHOOPETaTh OIBIT UCTIOIb30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEpPIIIEHCTBOBATh KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IUIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAbHYIO (OpPMY MpeAcTaBiIeHHUS OHWOIOrMYecKOi
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHUIBI, PUCYHKH U IPYTOE€);

HCIOJIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CpeICTBAa MpH paboTe ¢ OMOJIOrMYecKoi
nHbOpMaNHel: MTPUMEHATh XUMUYECKUe, (PU3NIECKNEe U MaTeMaTHIECKAE 3HAKH U CHMBOJIBI,
dbopmynsl, abOpeBHUATYpy, HOMEHKJIATypy, HCIOJB30BaTh M MpPeoOpa3oBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJIQZIETh HAaBBIKAMHM pPACMO3HABaHWA M 3alIUThl HHGOpManuu, WHGOPMAIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHMKAIIMM BO BceX cdepax >KM3HU, aKTUBHO YYacTBOBAaTh B
JMaNioTe WIK JUCKYCCHHM IO CYHIECTBY OOCYyXKJIaemMoil Tembl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKa3bIBAaTh CYXKJEHHS OTHOCHUTEJIBHO BBIMOJHEHUS MpeAsiaraeMoi 3aJayd, Y4YUTHIBATh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3ULIUN APYTUX YUaCTHUKOB JHAJIOTA WIIA JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHBIE CPEACTBA OOIIECHHUSA, MOHHUMATh 3HAYCHHE COIUAIBbHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTyallMii, yMETh CMSI4aTh
KOH(IUKTHI U BECTU MEPETOBOPHI;

BIIAIETh Pa3IMYHBIMU CIIOCOOAMU OOIICHHS U B3aMMOJICHCTBUS, TOHUMATh HAMEPEHUS
JOPYTUX JIO/CH, MPOSBIATH YBRXHTEIHbHOE OTHOIIEHUE K COOECeTHHUKY M B KOPPEKTHOM
dbopme hopmynupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM SI3bIKOBBIX
CPEICTB.

2) coBMeCTHAasI 1eSITeILHOCTD:

MOHMMAaTh M MCIIOJIb30BaTh NMPEUMYILECTBA KOMAaHIHON M WHAMBUIYaJbHOW pabOThI
IpU pelIeHUH OMOJIOTHYECKO MpoOsieMbl, 0OOCHOBBIBATh HEOOXOAWMOCTh HPUMEHEHHUs
IpyNIoBbIX (OpM B3aUMOIEHCTBHS IPU PELICHUH YUeOHOH 3a1auH;



BBIOMPATh TEMATHUKy M METOJIbI COBMECTHBIX JACHCTBHUH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jieHa KOJUIEKTHBA;

IIPUHUMATh LIEJIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATh
JIEUCTBUA MO €€ NOCTUKEHUIO: COCTAaBIIATh IUIAH JCWCTBHM, pACHpPEACNATh POJIU C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBAaTh KayeCTBO CBOEro BKJIaJa M KaXKJOr0 y4YaCTHMKAa KOMaHIbl B OOLIUI
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULMU HOBU3HBI, OPUTMHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IMUYHBIX CUTYyalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATHBHBIM.

OByajeHHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

1) camoopranu3amnusi:

HCII0JIb30BAaTh OMOJIOTMYECKHE 3HAHUS JJIs BBISBICHUS NMPOOJIEM M HUX pPEUICHUs B
KU3HEHHBIX U YICOHBIX CUTYaIUSX;

BBIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUM LEJIEBbIE U CMBICIOBBIE YCTAaHOBKH B
CBOMX JIEHCTBHUSAX M IMOCTYNKax IO OTHOIICHHIO K >KMBOM IMPHUPOJE, CBOEMY 3I0POBBIO U
3/I0POBBIO OKPYXAIOIIHX;

CaMOCTOSITEJIBHO ~ OCYILECTBJISATh  IO3HABaTEJIbHYIO  JAEATEIbHOCTb,  BBISBIATH
nmpoOJieMbl, CTaBUTh W (HOpPMYIHpOBaTh COOCTBEHHBIC 3aJadyd B 0Opa30BaATEIHHOU
JEATENBHOCTH U )KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIBHO COCTaBJIATh IUIAH pEIIeHUsT NpoOJIeMbl C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPENOYTEHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUH;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TMPOSIBICHUIO HIMPOKOM SPYAULIUU B PA3HBIX
00JacTsX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOI 00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BIIQJIETh HAaBBIKAMU TIO3HABATEJNBbHON pediIeKCuu Kak OCO3HAHMUS COBEPIIAEMBIX
NEUCTBUM M MBICIHUTENbHBIX IPOLECCOB, MX pE3YJIbTaTOB W OCHOBAHUMW, HCIIOJIb30BATH
puéMbl pepIeKCHu Al OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MIPU aHAIU3€ PE3YJIbTATOB JACSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA ONMINOKHY;



pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.
NPEJAMETHBIE PE3YJIbTATBI

[IpenmMeTHbIe pe3yabTaThl OCBOEHUS coAep:KaHMsl yueOHoro npeamera «buonorus» Ha
yrIyOnEéHHOM  ypOBHE OpPHEHTHPOBAaHBI Ha olecriedeHue TNPOPUIBLHOTO OOydeHUs
oOyyaromuxcst 6nonorud. OHM BKITIOYAIOT: crienupUIecKue sl OM0JIOTUN HaydHBIC 3HAHUS,
YMEHHSI U CHOCOOBI ACWCTBUN IO OCBOEHMIO, MHTEPIPETALUU U MPeoOpa3oBaHUIO 3HAHWM,
BHJII JICATSIIBHOCTH TI0 TIOJYYCHHIO HOBBIX 3HAHWM M WX NPUMCHCHHIO B PA3IMIHBIX
y4eOHBIX, a TaKKe B pEATbHBIX JKU3HEHHBIX CUTyalusX. lIpeaMeTHbie pe3ynbTaThl
MIpe/ICTaBJIEeHBI MO I0JIaM U3yYEeHUSI.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI yuyeOHOro mpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B (hOpPMHUPOBAaHUM €CTECTBEHHO-HAYYHOW KapTHHbI MHpA, B MO3HAHUHM 3aKOHOB MPUPOIBI U
pelieHnd MpoOJeM palMOHAIBHOTO MPUPOAOINOJB30BaHUSA, O BKJIaJ€ POCCUUCKUX U
3apyO0eXHBIX YUEHBIX B pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CUCTEMOI OMOJIOrMYECKUX 3HAaHUHM, KOTOpasi BKJIIOYAET: OCHOBOIMOJIAraolme
OMOJIOTMYECKHE TEPMHUHBI U MOHATUS (KU3Hb, KJIETKA, OPraHu3M, MeTado0JIM3M, TOMEOCTas,
CaMOpEryJslus, CaMOBOCIPOU3BEIEHUE, HACIEICTBEHHOCTh, WM3MEHUYHUBOCTb, POCT U
pazBuTue), Ouosormueckue Teopuu (kinetouHas Teopus 1. IlIBanna, M. Illneiimena, P.
Bupxosa, xpomocomHas Teopus HacaeAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBumosa —
0 LEHTpax MHOrooOpazus W TPOUCXOXKICHUS KyJIbTYPHBIX PpACTeHHil), 3aKOHBI
(emmHOOOpa3usi MOTOMKOB TEpPBOTO  IOKOJICHUS, pAaCIIEIJICHHUsS, YHUCTOTHI TraMerT,
HE3aBUCUMOI0 HacienoBanusi ['. MeHpaensi, roMOJOTHMYECKUX PAIOB B HACIEACTBEHHOM
n3menunBoctd H. Y. BaBuiosa), npuHIUIMIbBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMH  METOJAaMH HAY4YHOTO I[IO3HAHHUA, HUCIOJB3YeMbIX B
OMOJIOTMYECKUX HCCIIEIOBAHUSX >KUBBIX OOBEKTOB (OMHMCAHME, U3MEpPEHHE, HaOIoJIeHUE,
IKCIIEPUMEHT);

YMEHHE BBIJCNATH CYLIECTBEHHbIEC IPU3HAKU: BUPYCOB, KJIECTOK MPOKAPUOT U DYKAPHOT,
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM uHcie Oakrepuii, rpuodos,
pacTeHMii, KUBOTHBIX U 4YEIIOBEKa, CTPOCHHS OPraHOB M CHCTEM OpraHoOB pPacTEeHUH,
KUBOTHBIX, YEJIOBEKa, IPOIECCOB IKUHEACSITENbHOCTH, MPOTEKAIOUINX B OpraHu3Max
pacTeHMii, JKUBOTHBIX M UEJIOBEKa, OWOJIOTUYECKUX IMPOIIECCOB: OOMEHa BEIIeCTB
(MeTaboJIM3M), IpeBpalleHUs] SHEPTHUH, OPOKEHHS, aBTOTPOGHOTO M reTePOTPOPHOTO THIIOB
nuTaHus, (OTOCHHTE3a W XEMOCHHTE3a, MUTO03a, Meio3a, raMmeroreHesa, 3MOpHOreHesa,
MOCTIMOPHOHAIBHOTO PA3BUTHS, PAa3MHOKEHMS, WHIUBUAYAIBHOTO DPa3BUTHUS OpraHu3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Hca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aHMMOCBS3U MEXKIY OPraHOMJAMH KJIETKH U UX (QYHKIUSMHU,
CTPOEHHEM KIIETOK pa3HBIX TKaHeW W UX (DYHKIUAMHU, MEXKIY OpraHaMd U CHUCTEMaMH
OpPraHoB y PaCTCHUI, ’KUBOTHBIX U YEJIOBEKa M X (QYHKIHUSIMH, MEKIY CHCTEMaMU OPTraHOB U
ux (QyHKOUSAMH, MEXAy OSTamamMd oOOMEHa BeIIeCTB, JTalaMHU KIETOYHOTO IHKIA U



KU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TallaMd SMOPHOHAIBHOTO pa3BUTHS, TCHOTUIIOM U
¢beroTunom, peHoTUroM u GakTopaMu Cpeabl OOUTaHMS;

YMEHUE BBISBIATH OTIMYUTEIbHBIC IPU3HAKH KHUBBIX CHCTEM, B TOM YHCJIE PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

yMEHHE HCI0JIb30BATh COOTBETCTBYIOLIME apryMeHTHl, OMOJIOTUYECKYIO
TEPMHUHOJIOTHI0O W CHUMBOJMKY JUIsl JOKa3aTelIbCTBA PpOJCTBA OPraHU3MOB pa3HBIX
CHCTEMaTHYECKUX TPYIII;

yYMEHHUE pemarh OWOJIOTUYECKUE 3a]aud, BBISBISITH MPUYHMHHO-CIICACTBEHHBIC CBSI3U
MEX]ly HCCIEeTyeMBbIMA OHOJOTHYECKHIMH IPOIECCAaMU W SIBJICHUSMH, JIENaTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTATOB;

YMEHHE BBINOJIHATH JIa0OpaTOpHbIE U MPaKTUYECKHE PabOThI, COONIOATh MpaBuia Npu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, NMPOBEPATh WX OKCIEPUMEHTAIBHBIMH CPEICTBAMH,
dbopMynupys Lenb HCCIENOBaHUS, AHATU3UPOBATh NOJyYEHHBbIE pE3YylbTaTbl M JENaTh
BBIBO/IBI;

YMEHHE y4acTBOBATh B yUEOHO-MCCIIEIOBATEIHLCKON pabOTe 1Mo OMOJIOTHH, SKOJIOTUU U
MeIUIMHE, TPOBOIMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IMyOJMYHO TPEACTABIATH
MOJTyYCHHBIC PE3Yy/IbTAThl HA YUICHUUECKUX KOH(PEPEHITHSIX;

yYMEHHE OIIEHHBAaTh 3TUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIEJJIOBaHMM B o0nacTu
OMOJIOTMM M MEAULMHBI (KJIOHHPOBAHHE, HCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAIMPAaBICHHOE
M3MEHEHHE TeHOMa U CO3/IJaHie TPAHCTEHHBIX OPTaHU3MOB);

YyMEHHE  OCYIIECTBISATh OCO3HAHHBIM  BBIOOp  Oymymielt  mpodecCHOoHATBHOM
NEeSITeNHOCTH B 00JacTH OWMOJIOTMH, METUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO
XO035MCTBa, THUIIEBON  MPOMBIIUICHHOCTH, YIJIyONsTh  TO3HABAaTEIbHBIH  HMHTEpEC,
HaAIpaBJICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH MNpOdeccuu U MPOJOJIKEHHE
OMOJIOTMYecKOro 00pa30BaHUs B OPTaHU3ALUAX CpPelHEro MpoecCHOHaIbHOTO U BBICIIETO
o0OpazoBaHwUsI.

[IpenmerHbie pe3ynbTaThl OCcBOeHHsI yueOHOro mpeamera «buonorus» B 11 kaacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK,
B (DOpMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B MO3HAHUU 3aKOHOB
MIPUPOJBI U PELUICHUH SKOJOTHYECKUX MPOOJIEM UeIOBEUECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIMOHAIBLHOTO MPHUPOAOTIONG30BaHUsA, U B (OPMHUPOBAHUU ILIEHHOCTHOTO OTHOIIEHUS K
MpHUpo/ie, OOIIECTBY, YEIOBEKY, O BKJIa/Je POCCUMCKUX U 3apyOEKHBIX Y4EHBIX-OHMOJIOrOB B
pa3BUTHE OMOJIOTUY;

YMEHHUE BIJIAJIETh CUCTEMOW OMOJIOTHYECKUX 3HAHUHM, KOTOpasi BKIIIOYAET ONpe/IeIeHus
U MOHMMAaHUE CYIIHOCTH OCHOBOIMOJAralouMX OMOJOrMYECKHMX TEPMHMHOB U MOHATUN (BUI,
sKocucTeMa, Ouocgepa), Omosoruueckue Teopud (dBosoumoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TeopHs 3Boimonnn), yueHus (A. H. CeepuoBa — 0 MmyTsX M HalpaBJIEHHUIX
sBosiroruy, B.M. Bepnanckoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus XK.
Xapmu u B. Baitn6epra, 3aponsimeBoro cxonctsa K. M. bapa), npasuna (Munumyma HO.



JInbuxa, HKOJOTMYECKOW NHpaMuibl JHEPruM), runore3sl (rumoresa «vupa PHK» V.
I'unGepra);

YMEHHE BJIAJICTh OCHOBHBIMH METOJaMH HAYy4YHOTO IO3HAHUS, WCIOIb3yeMBIMU B
OMOJIOTUYECKUX HCCIICIOBAHUSAX J>KMBBIX OOBEKTOB M JKOCHCTEM (OMHCAHHE, H3MEpPEHUE,
HaOIIO/ICHUE, SKCIIEPUMEHT), CIOCOOAMHU BBISBJICHHUS U OIICHKH aHTPOIIOTEHHBIX M3MCHEHUI
B IIPUPOJIC;

YMEHHE BBIICIATh CYIICCTBCHHBIC NMPU3HAKH: BUIOB, OMOTCOIEHO30B, DKOCHCTEM U
onocdepsl, CTAOMIM3HPYIOUIETO, IBIKYLIETO M Pa3phIBAIOIIETO ECTECTBEHHOTO 0TOOpa,
QIOTIATPUYECKOTO M CHUMITATPUYECKOTO BHI000pA30BaHUS, BIHMSHHS JIBYDKYIIAX —CHII
ABOJIOIIMK HA TEHO(MOH]I MOMYJISIIHH, PUCTIOCOOICHHOCTH OPraHU3MOB K cpejie OOUTaHWS,
Yepe/OBaHMs HAIPABJICHUN 3BOJIIOIWH, KPYroBOpOTa BEIIECTB W IOTOKA JSHEPTrUU B
IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3U MEXK]y IMPOIECCAMU DBOJIIOINH, JBIKYIIUMU
CWJIAaMH aHTPOIIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHBIX 3KOCUCTEM U TIPUCIIOCOOICHUSIMA K HUM
OpPraHU3MOB;

YMEHHE BBISBJISATH OTIMYUTEIBHBIC MPU3HAKHA JKUBBIX CUCTEM, IPUCIIOCOOICHHOCTD
BHJIOB K cpene oOWTaHWs, aOMOTHYECKUX W OMOTHYECKHX KOMIIOHEHTOB DJKOCHCTEM,
B3aMMOCBSI3€H OpPraHW3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX HM3MCHCHHH B DKOCHCTEMax
CBOEH MECTHOCTH;

yMEHHE HCII0JIb30BATh COOTBETCTBYIOLIUE apryMeHTHl, OMOJIOTrMYECKYIO
TEPMHUHOJIOTHI0O M CHMBOJIMKY JUISI JOKa3aTelbCTBA PpOJCTBA OPraHU3MOB  Pa3HBIX
CUCTEeMAaTUYECKUX TpPYIN, B3aUMOCBA3M OPraHU3MOB U Cpelbl OOWTaHUS, EIUHCTBA
YeJI0BEYECKUX pPac, HEOOXOAMMOCTH COXpPaHEHHsI MHOTOOOpa3usi BHJIOB M SKOCHUCTEM Kak
YCIIOBHUS COCYILIECTBOBAHUS IPUPO/IbI U YEIIOBEUECTBA,

YMEHHE pelaTh OMOJIOTUYECKHE 3a/lauM, BBISBIIATH HMPUYMHHO-CIIEACTBEHHBIE CBSI3H
MEXAY HCCIEeIyeMbIMU OHOJIOTUYECKUMHU MpPOLECCAMH U SBICHUSMH, AENaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBaHMUH MOJIyYEHHBIX PE3y/IbTaTOB;

YMEHHE BBINOJIHATH JIAOOpAaTOPHbIE U MPAKTUYECKHE pabOThl, COOIIOAATH MpaBUiia IPU
pabote ¢ yueOHBIM U JJa00PATOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIJBUTATh TUIOTE3bl, IMPOBEPATh HMX JKCIHEPHUMEHTAIbHBIMU CpPEJICTBAMHU,
dbopMynupys 1enb HCCIeNOBaHUS, AHATU3UPOBATh TMOJyYEHHBbIC pPE3YylIbTaThl W JENaTh
BBIBOJIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIEA0BATEILCKOM paboTe MO OUOIOTHH, SKOJOTUH U
MEJHIIMHE, TPOBOAUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOIUYHO MPEICTABIATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OLIEHWBATh THIOTE3bl M TEOPUH O MPOUCXOKJICHUU KHU3HHU, 4YeJIOBeKa U
YeNOBEYECKUX pac, 0 MPUYMHAX, MOCIEACTBUSAX U CHOCcOo0ax MPeaoTBpaIeHHs TT00aTbHBIX
W3MeHeHHui B bnocdepe;

YMEHHME OCYIIECTBIATH OCO3HAaHHBIM  BBIOOp  Oynayiiedl  mpodeccruoHanbHOU
NEeSITeNbHOCTH B 00MacTH OWOJIOTUH, DKOJIOTHUH, TMPUPOJOINONBb30BAHMS, MEIAUIIUHEI,
OMOTEXHOJOTHH,  TCHUXOJOTHUH, BETEpUHAPHUM,  CEIbCKOTO  XO3SHUCTBA,  MHIIEBOM
MIPOMBIIIJIEHHOCTH, YIUIYOJNSATh MO3HABATENbHBIM MHTEpEC, HAMpPaBICHHBI Ha OCO3HAHHBIN



BBIOOP COOTBETCTBYIOMIECH MpodeccHr U TMPOJOHKCHHE OHMOJIOTHYECKOTO 00pa3oBaHUs B
OpraHM3alusIX CPpeIHero Npo(ecCHOHATBHOTO U BBICIIETO 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo yacon
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3ae/ioB (uudposbie)
KoHTpoJuabsH IIpakTHyeck
/ | ¥ TemM mporpaMmblI Bcero o0pa3zoBare/ibHbIE
ble padoThI ue padoThl
n pecypchl
1 buonorus kak Hayka 1
9 ’KuBbie CHCTEMBI 1 UX 5
U3y4eHUe
3 buonorus knetku 2 0.5
XuMHuuecKkast Opraiu3alus
4 P 10 1
KIIETKU
Crpoenue u GyHKUINUU
5 8 2
KIIETKU
OOMeH BelEeCTB U
6 MpEeBpaIlCHUE YHEPTUH B 9 1
KIIETKE
HacnenctBennas
7 uHbopManus u 9 0.5
peanuzanus e€ B KIIeTKe
8 JKU3HEHHBIN UK KIETKU 6 1




YACOB II0 ITPOTPAMME

9 Crpoenue u GyHKIHH 17 15
OpraHU3MOB
10 PasmHOkeHue u pa3Butue 8 15
OpraHU3MOB
I'eneruka — Hayka o
11 | HACTEICTBEHHOCTH 1 ) 05
U3MECHUHUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1
HaCJIEJCTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
M3MEHUYUBOCTH
14 | Teneruka uenoBeka 3 0.5
15 | Cenekuus opraHu3MOB 4 1
16 buoTexnosorus u 4
CUHTETHYECKasi OMOJIOT U
17 | PesepBHOE BpeMst 1
BIIEE KOJIMYECTB
OBII © CTBO 102 13




11 KJIACC

Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3ae/ioB (uudposbie)
KoHTpoJubsH IIpakTHYeck
/ | W TeM mporpamMmsI Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThl
n pecypcebl
3apoKJIEHUE U pa3BUTHE
ABOJIFOIIMOHHBIX
. 4 0 0
MIpe/ICTaBICHUN B
ounosioruu
MukposBontonus 1 eé
P 14 0 2
pe3ynabTaThl
MakposBostonus u eé 6 1 0
pe3ynabTaThl
IIpoucxoxnenue u
P 15 0 1.5
pa3BUTHE KU3HU HA 3emiie
[IpoucxoxaeHne yenoBeka
P 10 0 1

— AHTPOIIOT'CHE3




DKOJIOTHSI — HayKa O
B3aMMOOTHOIIICHUAX
OpraHu3MOB U
HaaOPraHu3MCHHBIX
CUCTEM C OKpYXKarolen
cpenoi

0.5

Opranusmsl 1 cpesia
oOuTaHus

1.5

OKOJIOTHS BUIOB U
MTOIYJIALINI

0.5

ODKOIOTHSA COOOIIECTB.
OKOJIOTHYECKUE CUCTEMBI

12

0.5

10

buocdepa — rnmodanbHas
IKOCHCTEMA

11

UYenoBek 1 OKpyKaromas
cpena

12

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos I DJIeKTPOHHbIE
ara
uudposeie
Nen/m | Tema ypoka B Kontponr | IlpakTuuec | y3yyen
ce o0pasoBareJb
ro HbIE KHe Hs
padoThI padoThI HBIC pecypehbt
Buoorus xak KOMITIEKCHAS
1 HayKa M KaK 4acTb 1
COBPEMEHHOTO OO0ITeCTBA
2 JKuBble cucTeMbl U X CBOMCTBA 1
3 VYpoBHeBas opraHu3anus KHUBbIX 1
cucTeM
4 HcTopust OTKpBITUS U U3Yy4EHUS 1

kietku. Kinerounas teopus




Meroasl MOIEKYIIPHON U
KJICTOYHO} OMOJIOTHH.
[IpakTuyeckas pabora
«M3ydyeHne MeTOI0B KJIIETOYHOU
O6uonoruu (xpomarorpadus,
anexTpodopes,
muddepennuansHoe
uentpudyruposanue, [1L[P)»

0.5

XUMHYECKUNA COCTAB KJIETKU

MuHepalibHbIE BEIIECTBA
KJIETKH, MX OMOJIOTHYECKas pOJIh

Opranuueckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnas pabota
«O0HapyxeHHe OEITKOB C
MTOMOIIBIO0 KAYECTBEHHBIX
peaxkuuin

0.5

CBoiicTBa, KIaccupuKaius u
¢GbyHKIMHM OeNKOB

10

Opl"aHI/ILIeCKI/Ie BCIICCTBA
KJICTKHU — YTI'JICBObI




11

Oprannyeckue BeIiecTBa
KIJICTKU — JIMIINUIbI

12

Hyxnennosbie kucnorsl. JJHK u
PHK. JIabopaTtopHas pabota
«HMccnenoBanne HyKJIEMHOBBIX
KHCJIOT, BBIIETICHHBIX U3 KJIETOK
Pa3TMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.

Hpyrue nykieozuarpudocdats
(HT®)

14

CexBenuponanue JIHK.
MeToapl TEHOMUKH,
TPaAHCKPUTITOMUKH, IPOTCOMUKH

15

Metoibl CTPYKTYpHOI
ouonoruun

16

TwuIel KIeTox.
[IpokapuoTnyeckas kjieTka

17

CrpoeHue 3ykapuoTUYeCKOn
kietku. [Ipakruueckas pabora
«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

0.5




18

IToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomMeMOpaHHBIE OPTaHOUIBI
knerku. [Ipakruyeckas pabora
«3yueHne nBUKEHUS
IUTOTLIA3MbI B PACTHTEIBHBIX
KJIETKaX»

0.5

20

[TomyaBTOHOMHBIE OpTraHOW/IbI
KJIETKH: MATOXOHJIPHH,
mactu el JlabopaTopHas
pabota «MccnenoBanue
IU1a3MOJIM3a U AETUIa3MOJIN3a B
PaCTUTENIBHBIX KJIETKaX»

0.5

21

HemeMOpanHbie opranou/ibl
KIIETKU

22

Crpoenue u GyHKIUU Aapa

23

CpaBHuTENIBbHAS
XapaKTepPUCTHUKA KIETOK
sykapHoT. JlabopaTopHas
pabota «M3ydyeHue cTpoeHus
KJIETOK Pa3JInYHbIX
OpPraHU3MOBY

0.5




24

ACCUMWISIIHS U TUCCUMIISAIINS
— JIBE CTOPOHBI METa00IU3MA.
Tunsr oOMeHa BEIIecTs.
Jlaboparopuas paboTa
«3yueHne KaTamuTHIECKON
aKTUBHOCTH (pepMEHTOB (Ha
MIpUMepe aMUITa3bl WIN
KaTaJias3bl)»

25

®epMeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MeTtabonu3ma. JlabopaTopHas
paborta «M3yyeHue
(hepMEeHTaTUBHOTO
paclleryieH s epoKCcuaa
BOJIOPO/JIa B PACTUTENBHBIX U
KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTopsl U OCIKK-
WHTHOUTOPBI

27

ABTOTpOGHBIHI THII 0OMEHa
BEIIICCTB

28

doTocunTes




29

Xemocunres. JlaboparopHas
paboTa «CpaBHEHHE IIPOIIECCOB
(boToCHHTE3a H XeMOCHHTE3a»

0.5

30

AnHaspoOHbIE OpraHu3Mbl. Bus
Oposxenust. JlabopaTopHas
pabota «CpaBHEHHE MTPOIIECCOB
6p0)KeHI/ISI U ObIXaHUS»

31

AspoOHBIE OpraHU3Mbl. DTaIlbl
SHEPTEeTUYECKOr0 OOMeHa

32

DHeprusi MeMOpPaHHOTO
rpaaueHTa npotoHoB. CuHTe3
AT®: paborta mporonHoit ATD-
CUHTA3bI

33

Peakuuu MAaTpUYHOI'0O CMHTC3a

34

TpancKkpuniys — MaTpUYHBII
cunre3 PHK

35

TpaHcnsauus u e€ srarnsl




KonnpoBanne aMMHOKHCIIOT.

36 Pounb pubocom B GnocuHTE3E
Oenka

37 Opranusanus reHoma y
MPOKAPHOT U DYKApUOT

38 MonexynspHble MEXaHU3MBbI
AKCTIPECCHH TEHOB Y DYKapUOT
Bupycbl — BHEKIETOUHBIC
(hopMBI KU3HU U OOJTMTaTHBIE

39 napasuthl. [IpakTuyeckas 0.5
pabota «Co3ganue MoieIu
BHUpYCa»

40 BupycHsble 3a60neBanus
YeJl0BeKa, )KUBOTHBIX, PAaCTCHUM

41 Hanotexnonoruu B 6uonoruu u
MEHUIIHE

42 Kv3HEeHHBII UK KIETKU

43 Martpuunsiii cuntes JJTHK




44

Xpomocowmsl. JTaboparopHas
pabora «M3ydeHne XxpoMocoM
Ha I'OTOBBIX MUKPOIIpENapaTax»

0.5

45

Jlenenue KIeTKH — MHUTO3

46

Tunsl knerok. Kapuokunes u
nutokunes. JlabopartopHas
paborta «Habmoaenne Mmutos3a B
KJIETKaX KOHYMKA KOpeIKa JTyKa
(Ha TOTOBBIX
MHKpOIIpenaparax)

0.5

47

Perynsmmst >kM3HEHHOTO IUKIJIA
KJIETOK

48

Opranu3Mm Kak eMHOE 11eJI0¢

49

Tkanu pacrenuit. JlabopaTopHas
paborta «3yueHue TkaHen
pacTeHui»

0.5

50

TxaHu )XKUBOTHBIX U UEJIOBEKA.
JIaGoparopHas paboTa
«M3yueHune TkaHEeU KUBOTHBIX)

0.5




Opranel. CucTeMbI OPraHoB.
Jlaboparopuas padoTa

51 0.5
«3y4eHre OpraHoB IBETKOBOTO
pacTeHHsD

52 Omnopa Tena opraHu3mMoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB
[TuTanve MO3BOHOYHBIX

55 KUBOTHBIX. [InmeBapurenpHas
CHCTEMa YeJIOBEKa

56 JlpIxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

58 Tpaucrnopr BeriecTB y
OpraHu3MOB
Kposenocnas cucrema

59 MMO3BOHOYHBIX )KUBOTHBIX U
YernoBeKa

60 Brigenenue y opraHusmMoB

61 3amura y OpraHu3MoB

62 NMMyHHas cuctema 4enoBeka




PazgpaxkumocTs 1 perymsnus y

63
OpPraHU3MOB
I'ymopanbHas perysius u
64 SHIOKPUHHAS CUCTEMA
KUBOTHBIX U YEIIOBEKA
65 @OopMBI PA3MHOKEHUS
OpPraHU3MOB
66 [TooBoE pa3MHOKECHHE
67 Meiios
I'ameTtorenes. ObpazoBaHue u
pa3BUTHE MOJIOBBIX KIETOK.
68 JlaGopaTtopHnas pabota 05
«M3yueHne cTpoeHHUs MOJIOBBIX '
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»
69 NnnuBuayanbHoe pa3BUTHE
OpraHU3MOB — OHTOT'€HE3
70 3akJajika OpraHoB M TKaHEH U3

3apPOJAbIIICBLIX JIMCTKOB




71

Poct u pa3zButre )KUBOTHBIX.
Jlaboparopnas paboTa
«BpIsIBIICHUE TTPU3HAKOB
CXO/JICTBA 3apO/IbIIIECH
TMO3BOHOYHBIX YKUBOTHBIX)

0.5

72

PasMHOXkeHue u pa3BuTne
pactenuii. JlabopatopHas
pabota «CtpoeHue opraHoB
Pa3MHOKEHHS BBICIITIX
pacTeHui»

0.5

73

Hctopus ctaHOBIICHHS U
Pa3BUTHSI TEHETHKHU KaK HAyKH

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI
reretuku. JlabopatopHas
pabota «JIpo3oduiia kak 00bEKT
TCHETUYECKUX UCCIICTOBAHMIT

0.5




75

3aKOHOMEPHOCTH HACIEAOBAHUS
pu3HakoB. MoHOrnOpuIHOE
ckpeuiuBanue. [Ipakrnueckas
pabora "U3ydyeHue pe3yapTaToB
MOHOTHOPHIHOTO CKpPEIINBAHUS
y apo3oduier"

0.5

76

I[IuTomornyueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIIUBAHUS

77

AHaIM3UpPYIOIEEe CKPEIIMBaHUE.

Henonnoe nomMmunnpoBanue

78

JluruOpuHOE CKpeluBaHKe.
[IpakTudeckas padora
«M3ydenue pe3yabTaToB
JMTUOPUIHOTO CKPEIIUBAHUS Y
JPO30PUITBDY

0.5

79

IluTomorunueckrue 0CHOBEI
JTUTUOPUTHOTO CKPEUTUBAHUS




80

CueluieHHO€E HACIEAOBaHNE
MIPU3HAKOB

81

XpOMOCOMHAsI TEOPUS
HaCJIeICTBEHHOCTU

82

T'eneTuka momna

83

T'eHoTHO KaK 11eJI0CTHAS
cucreMa

84

['eneTM4eCcKuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX
U 4EJI0BEKa

85

MN3MeHYMBOCTh MPU3HAKOB.
Buner namenunBoct

86

MoaudukanroHHast
M3MEHYUBOCTD

87

Bapuanuonsslii psia u
BapUAaLIMOHHAs KPUBasl.
JlaGopaTtopHas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PHUKAITTOHHOM
n3MeHunBOCTH. [locTpoeHue
BApUALIMOHHOTO psaa U
BAPUALIMOHHON KPUBON»

0.5




88

T'enoTnnnueckas
NU3MEHUYNBOCTh. KoMOMHaTUBHAS
U3MEHYUBOCTH

89

MYTaIII/IOHHaﬂ U3MCHYHNBOCTBD.
[IpakTnueckas pabora
«MyTtanuu y npo3oduisl (Ha
rOTOBBIX MUKpOIIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTalMOHHOTO Ipoliecca.
OnuUreHeTHKa U SIIUT€HOMUKA

91

I'eneTrnka yemoBeka.
[IpakTrueckas padota
«CocraBiieHne 1 aHaIu3
POJIOCIIOBHOM»

0.5

92

MeToabl METUITUHCKON
T€HETUKU

93

3HaueHne MeqUIIMHCKOMI
T€HETUKH B TIPEIOTBPAILICHUH U
JICYSHU N T€HETHIECKUX
3a00J1€BaHHH YeIOBEKa




94

OCHOBHBIE IOHATHUS CEJIEKIIUH.
Jlaboparopnas paboTa
«M3yueHne copToB KyJIbTYpHBIX
pacTeHui U OPOJ JOMAIIHUX
KUBOTHBIX»

0.5

95

MeToibl CeneKIIMOHHON
pabortsl. JlabopaTtopHas pabota
«M3yueHne MeTOI0B CENEKIUU
pacTeHui»

0.5

96

JocTtmxeHus cenexknuu
pacTeHUH U KUBOTHBIX.
[IpakTrueckas padoTa

«ITpuBHUBKa pacTeHUD»

97

CoxpaHeHue, u3y4eHue u
HCI0JIb30BaHNE T€HETUYECKUX

pecypcoB

98

buoTtexnonorus kak Hayka u
OTpacib MPOU3BOJICTBA.
[IpakTuueckas pabora
«3yueHne 0ObEKTOB
OMOTEXHOJIOT I

0.5

99

OcHoBHBIC HaIlTpaBJICHUA
CUHTETHYCCKOM OMOJIOTHHI




100 XpOMOCOMHAsI ¥ T'€HHAas 1
WHXEHEPHUS

101 Megunuackne OMOTEXHOIOTHI 1
PesepsHbiit ypok. IloBTOpeHue,

102 000011eHNe, CHCTEMATH3AIINS 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB I1
. 01 CTBO FACOBTIO 102 13.5

[TPOI'PAMME




11 KJIACC

KosmnuecTBO 4acos DJIeKTPOHHBbIE
Ne Tema ypoka Bee Kontposb | Ipakruuec | [ara uupposbIe
n/n HBIE KHe H3yYeHUust o0pa3oBareib
ro padoThI padoThI HbI€ pecypchbl
bubmmoreka
4. K
1 DBOJIIOIIMOHHAS TEOPUS 1 0 0 03.09.2024 HO
JlapBuHa https://m.edsoo.
ru/7f418886
bubmmoreka
JIBYOKYIIE CHITBI 3BOJIFOIIUH HOK
2 1 0 0 04.09.2024
Bua0B 1o Y. JlapBuny https://m.edsoo.
ru/7f418886
bubnuoteka
BoprOa 3a cymecTBoBaHMeE, 10K
3 €CTEeCTBCHHBIN U 1 0 0 06.09.2024
HCKYCCTBEHHBIN 0T00 https://m.edsoa.
Y P ru/7418886
bubnuoreka
dopMupoBaHUE 10K
4 ;::;sm;;cxon TEOPUH 1 0 0 10.09.2024 https://m.edsoo.
B ru/7418886
bubnuoreka
DTarbl YBOJTFOIIMOHHOTO 110K
5 rpolriecca: MUKPOIBOJIIOIUS U 1 0 0 11.09.2024

MaKpO3BOJIIOLUA

https://m.edsoo.

ru/7f418886



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

bubmmoreka

5 [TonmynAnms — snemMeHTapHast 0 13.09.2024 [HOK
SIIMHHIIA SBOJTIOIHH https://m.edsoo.
ru/7f418886
3aKOH reHeTHYECKOro
paBHOBecus JIx. Xapau, B. bubnuoreka
7 Baitn6epra. JlaboparopHas 05 17.09.2024 [HOK
paboTta «BrisiBicHME https://m.edsoo.
WU3MEHUYUBOCTH Y 0CO0eH ru/7f418886
OJTHOTO BHJIA»
bubnuoreka
3 DneMeHTapHbIe (aKTOPHI 0 18.09.2024 [HOK
9BOJTIOLHH https://m.edsoo.
ru/7f418886
bubnuoreka
9 Dddext ocHoBarens. Dpdexr 0 90.09.2024 LHOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.
ru/7f418886
Murpanuu. M3onsumumn EHO(;IJEHOTeKa
10 gOHYHHHHHZ reorpaduyeckas, 0 24.09.2024 https://m.edsoo.
MOJIOTHYECKast (u/7f418886
. bubnuoreka
EctectBennslit oT00p — 110K
11 HanpaBJSIOMUN GaKTop 0 25.09.2024

9BOJIIOIINH

https://m.edsoo.

ru/7f418886



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

bubmmoreka

. LIOK
12 I1 27.09.2024
010BOi 0100p 0 09.20 https://m.edsoo.
ru/7f418886
[IpucnocobaeHHOCTH
OpPraHUu3MOB KakK pe3y/IbTar Er6mioTexa
MHKPOIBOJTIOIHH. 1OK
13 JlaboparopHas paboTa 0.5 01.10.2024
«3yuenne apomopho30B U hitps://m.edsoo.
YHCHHE apoNop ! ru/77418886
UAMOAanTalui Y pACTEHUH U
YKUBOTHBIX)»
[Tpumepsr npucnocoOaeHUH y
OpraHu3MOB:
MOpP(hOJIOTHIECKHE,
(bu3noIIOrNYECcKue, Eu6miorexa
OHMOXHUMUYECKUE, 10K
14 IIOBEJIEHYECKUE. 0.5 02.10.2024
JIaGoparopnas pabora hitps.//m.edsoo.
PatopHAL b ru/7f418886

«[Ipucnocobnenus
OpPraHW3MOB U UX
OTHOCHUTEJIbHAS
11enecooOpa3HoOCTb»



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
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Bupn, ero xpurepuu n

bubnunoreka
CTpykTypa. JlabopaTopHas 10K
15 pa6($a «CpaBHeHHE BUIOB 110 0.5 04.10.2024 httos://m.edsoo.
MOP(OTIOrHISCKOMY (U/7§418886
KPUTEPUIO»
bubnuoreka
[HOK
1 .10.2024
6 CrpyxTypa B 0 08.10.20 https://m.edsoo.
ru/7f418886
bubnuoreka
17 Bumoo6pazoBanue kak 0 09.10.2024 I[HOK
PE3yABTAT MUKPOIBOJIIOIHH https://m.edsoo.
ru/7f418886
bubnnoreka
18 CBs3b MUKPOABOJIIOLINH U 0 11.10.2024 [HOK
SIMUAEMHUOJIOTHHI https://m.edsoo.
ru/7f418886
bubnuoreka
Makpo3BotoLHs. 10K
19 [TaneoHTOJIOrHYECKHAE METOIbI 0 15.10.2024
https://m.edsoo.
W3Y4EHHUS SBOIIOIUH (u/7f418886
bubnunoreka
20 buoreorpaduueckue meToab! 0 16.10.2024 I[HOK

HU3YUCHUA 5BOJIFOIUU

https://m.edsoo.

ru/7f418886
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OMOpHOIOTHYECKUE U bubnuoreka
21 CPaBHUTEIBHO- 18.10.2024 [HOK
MOP(OIOTUIECKHE METOIbI https://m.edsoo.
W3YYCHUS IBOJIIOLUH ru/7f418886
MonexkynsapHO-TEHETHUECKHE, bubnuoreka
OMOXUMUYECKHE U [HOK
22 22.10.2024
MaTEeMaTHYECKHE METOIbI https://m.edsoo.
M3YYCHUS IBOJTIOLUH ru/7f418886
bubnmmoreka
93 OO6mre 3aKOHOMEPHOCTH 93.10.2024 [HOK
IBOJIFOLIUU https://m.edsoo.
ru/7f418886
bubnuoteka
AnanTtuBHas paguanus. LIOK
24 HepaBHOMepHOCTH TEMTIOB 25.10.2024 https://m.edsoo.
JROMIONHH ru/7418886
bubnuoteka
Hay4unble runoTe3bl
25 MIPOMCXOXKACHHS )KM3HU Ha 06.11.2024 HOK
3p A o https://m.edsoo.
eI ru/7418886
bubnuoreka
26 Jlonay4HbI€ PEACTaBICHUS O 08.11.2024 I[HOK

3apOKACHUUN KU3HU

https://m.edsoo.

ru/7f418886
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bubmmoreka

97 OcHoBHbIE 3Tanf)1 0 12.11.2024 [HOK
HEOPraHUYeCKOM IBOITIOLIUH https://m.edsoo.
ru/7f418886
bubmmoteka
OK
28 ['umnoTessl 3apoKaeHUS KUZHU 0 13.11.2024 Ifi[tps: /im.edsoo.
ru/7f418886
Hctopus 3emnn u MeToabl €€
usydenus. JlaboparopHas bubnuoreka
29 pabora «3ydyenue u 05 15.11.2024 [HOK
OTHMCAaHUE UCKOMTAEMBIX https://m.edsoo.
OCTaTKOB JIPEBHUX ru/7f418886
OpPTaHU3MOB»
bubnuoteka
30 Havansubie 3:1:31'[[;1 0 10.11.2024 HOK
OpraHU4eCKOM SBOJIFOLIUN https://m.edsoo.
ru/7f418886
bubnuoreka
K
31 DBOJIIOIMS SYKapUOT 0 20.11.2024 1o

https://m.edsoo.

ru/7f418886
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OCHOBHBIC ATaIIbI 9BOJIFOIIMH

pacTUTEIBLHOTO MUpA. bubnuoteka
32 [TpakTudeckas padbora ) 05 99 11.2024 [HOK
«M3yueHne ocoOeHHOCTEH https://m.edsoo.
CTPOCHHSI PACTEHUI Pa3HBIX ru/7f418886
OTJICTIOBY»
bubnuoteka
33 OCHOBHBIE 3TAIIbI DBOJIIOIINHT 0 96.11.2024 HOK
’KMBOTHOTO MHpa https://m.edsoo.
ru/7f418886
DBOJIONS )KUBOTHBIX.
bubnuoreka
[IpakTrueckas padoTa 10K
34 «M3ydeHne ocoOeHHOCTEH 0.5 27.11.2024
CTPOEHHMS MO3BOHOYHBIX htps://m.edsoo.
P ru/7f418886
KUBOTHBIX)»
bubnuoteka
35 PasButue xxu3nu Ha 3emiie 1o 0 99.11.2024 HOK
spaM H MepPHOIaM https://m.edsoo.
ru/7f418886
bubnuoteka
MaccoBbie BEBIMUPaHUS — 10K
36 9KOJIOTUYECKHE KPU3HCHI 0 03.12.2024

IIPOLLIOTO

https://m.edsoo.

ru/7f418886
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bubmmoreka

37 CoBpeMeHHBIHN 3KOJOTUNYECKH 04.12.2024 [HOK
KPH3HC, €r0 0COOCHHOCTH https://m.edsoo.
ru/7f418886
bubnuoreka
38 CoBpemMeHHas cuctema 06.12.2024 [HOK
OpPraHUYECKOTO MPOILIOTO https://m.edsoo.
ru/7f418886
bubnuoreka
39 OCHOBHBIE CUCTEMATUYECKHE 10.12.2024 HOK
TPYIIIBI OPraHU3MOB https://m.edsoo.
ru/7f418886
bubnuoreka
40 AHTpOTIOJIOTUSI — HayKa O 11.12.2024 [HOK
YeoBeKe https://m.edsoo.
ru/7f418886
bubnuoreka
41 Pa3BuTue npenacraBieHui o 13.12.2024 HOK

IIPOUCXOKIACHUHN YCIIOBCKA

https://m.edsoo.

ru/7f418886
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MecTo 4uenoBeka B cUCTEME
OpPraHuYecKOro MUpa.

bubnuoteka
Jlaboparopnas padoTa 10K
42 N i : 17.12.2024
«3yueHne 0cOOCHHOCTEH 0.5 0 htts://m.edsoo.
CTPOEHUS CKeJIeTa YeJIOBEKa, (L/7F418886
CBSI3aHHBIX C —_
TIPSIMOXOKICHUEM»
bubnuoteka
43 Jlpimiyitie Cits 0 18.12.2024 HOK
aHTPOTIOreHe3a https://m.edsoo.
ru/7f418886
CooTHolIeHHEe
44 OMOJIOTUYECKHUX U 0 90.12.2024
COIMAIBHBIX (haKTOPOB B
aHTPOTIOTeHE3e
45 OCHOBHBIE CTaIUH 0 24.12.2024
aHTPOIIOTeHE3a
bubnuoteka
46 IlaneoreneTuka u 0 95 12 2024 [HOK
aJeoreHOMHUKa https://m.edsoo.
ru/7f418886
bubnuoteka
47 DBOJIIOIMS COBPEMEHHOTO 0 97129024 [HOK

YCJI0BCKa

https://m.edsoo.

ru/7f418886
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UYenoseueckue pachl. bubnuoteka
48 [TpakTudeckas padbora 05 10.01.2025 [HOK
«M3yueHne IKOIOTUUECKUX https://m.edsoo.
aJIarTaui YeJ0BEKay ru/7f418886
bubmmoreka
49 MexIuCIUIITTMHAPHbBIE 0 14.01.2025 [HOK
METO/IbI aHTPOTIOJIOTUH https://m.edsoo.
ru/7f418886
50 3apoKJAeHUE U pa3BUTHE 0 15.01.2025
9KOJIOTUH
MeTo bl DKOJIOTHH.
bubnuoteka
JlaGopaTtopnas pabota 10K
51 :I/EY:GHI/I:CMGTOILOB 0.5 17.01.2025 htts://m.edsoo.
OIOTHHCCIIE ru/7418886
HCCIICI0BAHUI
bubnuoteka
52 3HaqujI/Ie SKOJIOTHYECKHUX 0 91.01.2025 HOK
3HAHUU JUIS YEJIOBEKA https://m.edsoo.
ru/7f418886
bubnuoreka
53 Okonornyeckue pakTopsl 0 22.01.2025 LOK

https://m.edsoo.

ru/7f418886
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AbGunotnyeckue paKkTopsI.

CBeT Kak 3KOJIOTHYECKHU I bubnuoteka
54 ¢daxrop. JlabopaTopHas 05 94.01.2025 LHOK
paboTta «BrisiBicHHE https://m.edsoo.
MPUCTIOCOOJICHUI OPraHu3MOB ru/7f418886
K BIIUSTHAIO CBETa
AOGuoTtnyeckue (HakTopsl.
T
sMTepaypa IfaK bubnuoreka
9KOJIOTHYECKUN (hakTop. LOK
55 JIab 0 0.5 28.01.2025
«EB;I;?I:{I;H;H pabota https://m.edsoo.
. ru/7f418886
MPUCTIOCOOJIEHUH OpraHU3MOB
K BJIUSIHUIO TEMIIEPATYPHI»
AbGuoTtnyeckue (HakTopsl.
Brnaxnocts kak
B bubnaunorexa
9KOJIOTHYECKU (hakTop. 10K
56 JlaGopaTtopHas pabota 0.5 29.01.2025
«AHATOMIIECKHE https://m.edsoo.
ru/7f418886

0COOEHHOCTH pacTeHul U3
Pa3HBIX MECT OOUTAHUS
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bubmmoreka

[HOK
o7 Cpenpl 0OMTaHHUS OPTaHU3MOB 31.01.2025 htts://m.edsoo.
ru/7f418886
bubnuoteka
[HOK
58 buonoruueckue puTMbl 04.02.2025 htts://m.edsoo.
ru/7f418886
bubnuoteka
59 Kuznennsie Gopmbl 05.02.2025 [HOK
OpraHU3MOB https://m.edsoo.
ru/7f418886
bubnuoteka
[HOK
60 buotndeckue dakTops 07.02.2025 htts://m.edsoo.
ru/7f418886
3HadyeHHe OMOTHYECKUX bubnuoteka
61 B3aUMOJIECHCTBUI I 11.02.2025 HOK
CYIIECTBOBAHHMS OPTaHU3MOB B https://m.edsoo.
cpeze oOuTaHus ru/7f418886
bubnuoteka
62 DKOJIOTUYECKHue 12.02.2025 [HOK

XapaKTCPUCTUKU IMOMYIISINUN

https://m.edsoo.

ru/7f418886
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OcHOBHBIE TTIOKa3aTeIIN bubnunoreka
63 MOMYJISIUAN: YUCIEHHOCTb, 14.02.2025 [HOK
IUIOTHOCTh, BO3PACTHAS U https://m.edsoo.
MOJIOBAs CTPYKTypa ru/7f418886
OcCHOBHBIE TTOKA3aTeNN bubnuoreka
64 MOMYJSAINUN: POKIAEMOCTD, 18.02.2025 HOK
MPUPOCT, TEMII POCTA, https://m.edsoo.
CMEPTHOCTh, MUTPAI[HH ru/7f418886
bubnnoreka
65 DKoOJOThYEeCcKasi CTPYKTypa 10.02.2025 [HOK
MOTYJIALIAN https://m.edsoo.
ru/7f418886
bubnuoreka
66 JlvHamuKa nomyssiiuuu u eé 91.02.2025 HOK
peryisus https://m.edsoo.
ru/7f418886
bubnunoreka
KpuBsbie pocTa 4uCIEHHOCTH 10K
67 nonymsiiuu. Kpusbie 25.02.2025

BBIZKMBAHUA

https://m.edsoo.

ru/7f418886
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DKoJIoTHYecKasi HUIIa BUJIA. bubnuoteka
68 Jlaboparopuas padoTa 05 96.02.2025 LHOK
«[Ipucnocobnenus ceMsH https://m.edsoo.
pacTeHHil K pacCceICHUIO ru/7f418886
bubnuoteka
. [HOK
69 By xak cucrema nomyssimii 0 28.02.2025 htts://m.edsoo.
ru/7f418886
bubnuoteka
70 3aKOHOM?pHOCTI/I OBEJIEHUA U 0 04.03.2025 HOK
MUTPALU KHUBOTHBIX https://m.edsoo.
ru/7f418886
bubnuoreka
71 Coo00111ecTBO OPraHu3MoB — 0 05.03.2025 [HOK
OuoLEeHO3 https://m.edsoo.
ru/7f418886
bubnuoteka
79 DKocHUCTeMa KaK OTKPbITast 0 07.03.2025 [HOK
cucTeMa https://m.edsoo.
ru/7f418886
bubnuoreka
73 KpyroBopoT BemiecTB 1 NOTOK 0 11.03.2025 LHOK

OHEPTUH B SKOCUCTEMEC

https://m.edsoo.

ru/7f418886
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bubmmoreka

74 OcHOBHBIE TTOKA3aTeNn 12.03.2025 [HOK
9KOCHCTEMBI https://m.edsoo.
ru/7f418886
bubnnoreka
OK
75 DKOJIOTHYECKUE TTUPAMUIBI 14.03.2025 Ifi[tps: /im.edsoo.
ru/7f418886
bubnnoreka
76 H3menenus cooOIiecTs — 18.03.2025 [HOK
CYKIIECCUH https://m.edsoo.
ru/7f418886
[IpupoHbIE SKOCUCTEMBI. bubnuoteka
77 DKOCHUCTEMBI 03€p 1:1 pEK. 10.03.2025 [HOK
DKOCHCTEMBI MOPEH U https://m.edsoo.
OKEaHOB ru/7f418886
bubanoreka
[IpupoaHBIe 5KOCHCTEMBI. 10K
78 9KOCI/£CTCMBI TYHJIP, JIECOB, 21.03.2025 https://m.edsoo.
CTEIIeH, MMyCThIHb (/75418886
bubanoreka
79 AHTPOTIOT€HHBIE YKOCUCTEMBI 04.04.2025 LIOK

https://m.edsoo.

ru/7f418886
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YpO03KOCHCTEMBI. bubnmnoreka

80 [TpakTudeckas padbora 05 08.04.2025 [HOK
«M3yueHue u onucanue https://m.edsoo.
ypOOIKOCHUCTEMBI» ru/7f418886
3aKOHOMEPHOCTH bubnuoteka

81 (1)0pMI/IpOliaHI/I$I E)CHOBHI:IX 0 09.04.2025 [HOK
B3aUMO/ICUCTBHUI OPraHU3MOB https://m.edsoo.
B DKOCHCTEMAx ru/7f418886
MexaHn3MBI BO3JIEHCTBUS
3arpsI3HEHUN Pa3HbIX TUIIOB Ha bubnuoteka

82 CcyOOpTraHM3MEHHOM, 0 11.04.2025 [HOK
OpraHU3MEHHOM, https://m.edsoo.
MOMYJIAIHOHHOM U ru/7f418886
9KOCUCTEMHOM YPOBHSIX
buocdepa — EPgIJEHOTeKa

83 oOmerianeTapHas 000JI09Ka 0 15.04.2025
Sertmt https://m.edsoo.

ru/7f418886
bubnuoteka
84 Yuenue B. 1. Bepnaackoro o 0 16.04.2025 LHOK

ouochepe

https://m.edsoo.

ru/7f418886
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bubmmoreka

3aKOHOMEPHOCTH [HOK
18.04.202
8 CYIIIECTBOBaHMsI OHMOCHEpHI 8.04.2025 https://m.edsoo.
ru/7f418886
bubnuoteka
86 KpyroBopoTs! BemecTs u 99 04.2025 [HOK
OMOTEOXUMHYUECKUE ITUKIIBI https://m.edsoo.
ru/7f418886
bubnuoteka
30HAIBHOCTH OHOCHEPHI. [HOK
7 23.04.202
8 OcCHOBHBIE OMOMBI CYIITH 3.04.2025 https://m.edsoo.
ru/7f418886
bubnuoreka
. [HOK
88 YcToitunBocTh OMochepsl 25.04.2025 htts://m.edsoo.
ru/7f418886
bubnuoteka
89 DKOJOTUYECKUE KPU3UCHI U UX 99.04.2025 [HOK
IPHYUHBI https://m.edsoo.
ru/7f418886
bubnuoteka
90 Bo3saelicTBue yenoBeka Ha 30.04.2025 LHOK

ouochepy

https://m.edsoo.

ru/7f418886
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AHTPOTIOT€HHOE BO3JICHCTBHE

bubmmoreka

. LHOK
91 iiigilzgﬁjbm 5 06.05.2025 httos://m.edsoo.
P ru/7418886
bubnuoreka
ILHOK
92 OxpaHa npupo bt 07.05.2025 htts://m.edsoo.
ru/7f418886
bubnunoreka
OCHOBHBIE TPUHIIUIIBI 10K
93 YCTOWYMBOTO Pa3BUTHUS 13.05.2025 https://m.edsoo.
YeJI0BEYESCTBA U TTPUPOIBI (U/7F418886
Panmonansuoe Bbubanorexa
94 MPUPOAOTIOJIH30BAHUE U 14.05.2025 [HOK
COXpaHCHHE OMOJIOTHYECKOTO https://m.edsoo.
pasHooOpa3us 3emin ru/7f418886
O000111EH1E IO TEME EpéfIJzHOTeKa
95 «MUKpPO3BOJIIONHS U €€ 16.05.2025 https://m.edsoo.
peSyIbTaTRD ru/7f418886
O060011IeHHE IO TEME EI/IO{;IJEHOTeKa
96 «Maxkpo3BOJIIOIHS U €& 20.05.2025

pe3yIBTaThD»

https://m.edsoo.

ru/7f418886
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O000611EHNE TT0 TEME

bubmmoreka

LHOK
97 ;I;IIEEE?;;KSJH;? U pa3BUTHE 1 0 21.05.2025 htts://m.edsoo.
. ru/7f418886
b
O0001IeHne 110 TEME HPgIJEHOTeKa
98 :ff%ii:ﬁ:::m YyeJIOBEKa — 1 0 23.05.2025 httos://m.edsoo.
P ru/7f418886
O06001Ienne 1Mo TeMe bubanorexa
«3JKO0JIOTHS — HayKa O HOK
99 1 0
B3aWMOOTHOIIICHUSIX https://m.edsoo.
OpraHU3MOBY» ru/7f418886
O06001eHue 1Mo TeMe bubmotexa
100 «Opra"gn3mel ¥ cpena 1 0 HOK
06p . pest https://m.edsoo.
Hramy ru/7f418886
O060011eHue 1Mo TeMe bubamotexa
101 «IKOJIOTHS BUIOB U 1 0 HOK
N A https://m.edsoo.
HOTYJHRMHI» ru/7f418886
O060011IEHHE IO TEME bubmmotexa
102 «buocdepa — rinodanpHas 1 0 LOK
p https://m.edsoo.
HKOCHCTEMAY (U/7F418886
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

buonorus. 10 knacc . Yriry0nennasiii ypoBenb. YdueOHoe mocobue . [Taceunnk B.B., Pyomos
A.M., Kamenckuit A.A., no pegakuueit [laceunuka B.B. YKM: buonorus"JIuaus >xu3nu”
(10-11)(YrnyOneHHBIN) B 2-X 4acTsIX

buomnorus. 11 xacc .YrayOneHnsiii ypoBeHb. YuedHoe nocodue coorBerctByeT ®I'OC
2022. Asropsr: Ilaceunuk B.B., Kamenckuii A.A., Pyorios A.M. [lox penakuuneit
[Taceunuka B.B.

YKM: buonorus "JIuaus xuzuu"(10-11)Yrnyonenustit

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
[Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u ap. /Ilox pen. [Taceunuka
B.B.//buonorus. ba3ossriit yposens 10 - 11 kiacc.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NUHTEPHET

https://myschool.edu.ru/

bubmuoTeka nudpoBoro odbpazoBarenbHOro KoHteHTa (myschool.edu.ru)
bank 3amanmii (instrao.ru) ; EctecTBeHHOHaYy4YHast TPaMOTHOCTH (instrao.ru)
OTKpBITHIN OaHK 3aJaHUi 7151 OIIEHKH €CTECTBEHHOHAYYHOU TPaMOTHOCTH
(fipi.ru)

Coepym (prof-sferum.ru)






