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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yudeOHOMy npenmety "buosnorus" (manee - OMOJOTHS) Ha ypOBHE
cpenHero ooOmero oOpasoBaHusl pa3pabotaHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obpaszoBanmm B Poccwmiickoit ®enepanun», ®I'OC COO,
Konnenuuu npenonaBanus ydyeOHOro npeamera «buonorus» v OCHOBHBIX IMOJIOKEHUN
benepanbHOl paboyeit mporpaMMbl BOCITUTAHUS.

VYuebnsiii ipeamet «buonorus» yriny6néaHoro ypoHs uzyueHus (10—11 xmaccer)
ABIIACTCS OJHUM U3 KOMIIOHEHTOB TMpeaMeTHoi obnactu «EcTecTBeHHO-HAy4YHBIE
npeametsl»y. CormacHo mojnoxeHussM ®I'OC COO mnpoduiabHble yueOHBIE MPEIMETHI,
n3ydyaeMble Ha YIi1yOJEHHOM YPOBHE, SBIISIOTCS crioco0oM nuddepeHnmranuy oOyueHus Ha
YPOBHE CpPEIHEr0 00111eT0 00pa30BaHus U MIPU3BaHbI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CpPEOHUM OOIIMM, CPEeAHHM MNpPO(EeCcCUOHANBHBIM M BBICIIHM
oOpa3oBanneM. B To ke Bpemsl KaXIbplii M3 3TUX YYEOHBIX MPEAMETOB JOJDKEH OBIThH
OpHMEHTHPOBAH Ha MPHOPUTETHOE pEIICHHEe O0pa30BaTENbHBIX, BOCIHUTATEIBHBIX H
Pa3BUBAIOIIUX 33/1a4, CBSI3aHHBIX C MPOGOpUCHTAIIMEH 00yHarOIUXCs U CTUMYJIUPOBAHHEM
MHTepeca K KOHKPETHON 00J1aCT Hay4HOT'O 3HaHMsI, CBA3aHHOTO ¢ OMOJIOTHEN, METUITMHOM,
IKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIA BOCHHBIM JICJIOM.

[Iporpamma mo ydeOHOMy mpeametry "buosorus" naér mpeicTaBieHHUE O LEIH U
3aJlayax u3yueHus yueOHoro npeamera «bruonorus» Ha yriay6i1EHHOM YpOBHE, ONIpEAEIsSeT
o0si3aTenbHOE (MHBApUAHTHOE) MPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpUPOBAHUE IIO
paszenaM U TeMmaM, paclpejiesieHHe IO KilaccaM, PEKOMEHIYeT IOCIeI0BaTeIbHOCTh
U3y4eHHUs y9eOHOTO MaTepralia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH,
JIOTUKH y4e0HOro IMpoliecca, BO3paCTHBIX 0COOEHHOCTEN 0Oyyatomuxcs. B nporpamme no
OMOJIOrMH pealn30BaH MPUHIUI IMPEEMCTBEHHOCTH C M3yY€HUEM OHMOJIOTMH Ha YPOBHE
OCHOBHOTO 0011er0 00pa3zoBaHus, Oarofaps ueMy IpocMaTpUBAETCsl HAIIPaBICHHOCTh Ha
MOCTIEAYIONIEE Pa3BUTHE OMOJIOTHYECKUX 3HAHUM, OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHNE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, SKOJOTUIECKOTO MBIIUICHHS, TPEICTABICHUHA O
3MI0pOBOM o0Opa3e >KM3HH, Ha BOCIHUTAaHUE OEPEeKHOTO OTHOILICHHS K OKPYXKaIoIIeH
IpUpOJIHON cpene. B mporpamMMe mo OMONOrHM TakXe MOKa3aHbl BO3MOXHOCTH y4eOHOTo
npenmetra «buonorusiy B peanuzammu TpedoBanuih DPI'OC COO k miIaHUPYEMbIM
JUYHOCTHBIM, METaNpEeAMETHBIM M TPEAMETHBIM pe3yiabTaTaM oOOydeHuss U B
(bopMUPOBaHNN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHON AEATEIHHOCTH O0YUYaIOIIUXCS
110 OCBOGHHUIO COJIEp)KaHUsl OMOJIOrMYECKOTO 00pa3oBaHUsl Ha YPOBHE CpPEHEro OOIIero
o00pa3oBaHUs.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpemHero oOimero oOpa3oBaHUs
3aBepiIiaeT Ouosormueckoe oOpa3oBaHHE B IIKOJIE U OPHEHTHPOBAH HA PACHIMpPEHUE U
yriayOiieHne 3HaHWW OOydJaroImuXCcsi O JKHBOW MPHPOJAE, OCHOBAX MOJEKYISIPHOH U



KJIETOYHOW OWOJOoTHU, SMOPUOJIOTMM W OWOJOTHU Pa3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJOTHH, BOJIIOIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenue yueOHoro npeamMera «bruonorusp Ha yriny01eHHOM ypOBHE OPUEHTUPOBAHO
Ha TMOJrOTOBKY OOydYalIMXCd K TMOCIEAYIOIIeMYy TMOJYYeHUI0 OHOJOTUYECKOTO
o0pa3oBaHMsl B By3ax W OpraHU3alUsSIX CPEAHEro MNpodecCHOHAIHLHOTO OOpa30BaHUS.
OCHOBY €ro coziepKaHHsi COCTaBIISIET CUCTEMa OMOJIOTMYECKUX 3HAHMM, OJYYEHHBIX MPU
U3YYECHUU OOYYaIOIIUMHUCA COOTBETCTBYIOUIMX CHCTEMATHYECKHX Pa3fesioB OMOJOTHU Ha
YpOBHE OCHOBHOro o6Omiero oOpaszoBanusi, B 10-11 kmaccax 3TH 3HaHHUS TOJYYarOT
pasButHe. Tak, paclIMpeHbl U YIiIyOJIeHbl OMOJIOTMYECKUE 3HAHUS O PACTCHUSX, 5)KUBOTHBIX,
rpubax, OakTepusix, OpraHuM3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKJIFOYEHBI OHOJIOTUYECKUE CBEICHUS MPHUKIAJHOTO U TOHUCKOBOTO
XapakTepa, KOTOPhIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPBI JUIS MOCIEIYIOIIEro BhIOOpA
npodeccun. Bo3aMoxkHa Takxke HHTETpaIys OMOJIOTMYECKUX 3HAHUI C COOTBETCTBYIOIIUMU
3HAHUSIMU, TIOJTYYEHHBIMU O0YYaIOIMUMUCS NPU U3YYEHUU (U3HKH, XUMHUH, reorpaduu u
MaTeMaTUKH.

CrpykTypa nporpammbl o ydebHomy mnpeamery "buosiorus" orpaxaer CUCTEMHO-
YPOBHEBBIN U ABOJIFOLMOHHBIN MOAXO0/bI K U3y4eHUI0 Onosioruu. CoriacHO UM, U3y4aroTcs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl JKUBBIX CHCTEM pPa3HOTO YpPOBHS
OpraHu3alllK, HBOJIIOIUU OPTaHMYECKOr0 MUpa Ha 3emiie, COXpaHEHUsS OMOJIOTUYECKOTO
pazHooOpa3us miaHeTsl. Tak, B 10 Ki1acce n3y4aroTcs OCHOBBI MOJIEKYJISIPHOM U KJIE€TOYHOM
OMOJIOrUH, YMOPUOJIOTUU U OMOJIOTUM PA3BUTHSI, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJIOTHH, aKTyaJIU3UPYIOTCS 3HaHUS oOydaroumxcs 1o OoTaHUKe,
300JI0TUH, aHATOMUH, (u3nosoruu uyenoBeka. B 11 kiacce u3yyaroTcsi HBOJIIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYyeOnbiii npeamer «buosorus» mnpuszBaH 00eCNEYUTh OCBOCHHE OOYYarOIIMMHCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WJEW, MPUHIUIIOB U TMPaBWI, JEXKaIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O CTPOSHUHU, MHOTO00Opa3uu U
0COOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJIsIud, ONOIIEH03a, IKOCUCTEMBI, O BBIIAIOIIUXCS
HAay4YHBIX JIOCTHXKCHHUSX, COBPEMEHHBIX UCCIEJOBAHUSIX B OHOJOTHH, MPUKIATHBIX
acnekTax OMoJoru4eckux 3HaHui. {1 pa3BUTHUS U OAEP KAHUS HUHTEpeca 00yUaroInuXcs
K OHOJIOTMM HapsiAy CO 3HAUYUTEIBHBIM O0BEMOM TEOPETUYECKOrO0 MaTepuaia B
COJIEpKaHUU TPOTrpaMMbl TI0 OHMOJOTUU TMPEAYCMOTPEHO 3HAKOMCTBO C HCTOpHUEH
CTAHOBJICHHS W PAa3BUTHs TOW WJIM WHON 00JACTH OMOJIOTHUU, BKJIAJIOM OTECYECTBEHHBIX H
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEUIIINX OMOJIOTHYECKUX U IKOJOTHUYECKUX TTPOOIIEM.

Lenr wuzyuenust ydyeOHOro mnpeamera «buosnorus» Ha yriayOoJE€HHOM YpPOBHE —
OBJIAJICHUE OOYYAIOIMUMHKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIHLHOM OpraHu3aluu
JKUBBIX CHCTEM pPa3HOTO paHra W MPHOOpPETEHHE YMEHWUW HCIOJb30BaTh ATH 3HAHUS B
dbopMUpPOBAaHUHM HMHTEpeca K onpeaeaéHHON 00acTh MpodeCCHOHAIBHOM JeITeIbHOCTH,



CBSI3aHHOM C OWOJOTHEH, WU K BBIOOPY YYEOHOTO 3aBEACHUS ISl TPOJOJDKEHUS
OMOIOrMYECKOro 00pa3oBaHMsL.

JlocTikeHne 1menu u3ydeHus ydeOHoro mpeamera «buosorws» Ha yriryOJIEHHOM
yYpOBHE 00ECTICUNBACTCS PEIICHUEM CIIEAYIONUX 3a/1a4:

OCBOEHHE OOYYAIONUMUCS CHUCTEMBl OHOJOTMYECKHX 3HAHWW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHIEHIUAX, THUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJaX, COCTABIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTUHY MHpPA; O
CTPOCHHH, MHOTOOOPAa3UN M OCOOEHHOCTSAX OMOJIOTUYECKUX CHUCTEM (KJIETKA, OPTaHH3M,
TIOTYJISIINSI, BUJ, OMOTEOIIeH03, Onocdepa); 0 BBITAIONINXCS OTKPBITUSIX U COBPEMEHHBIX
WCCJICIOBAaHMSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYalomuxcsi C METOJAaMH IIO3HAHHWS JKUBOW  TPUPOJIBL:
MCCJIEIOBATEILCKIMU METOJaMH OHMOJOTHYECKUX HayK (MOJEKYJISIPHONW W KIETOYHOU
OHOJI0THH, SMOPHUOJIOTUN U OUOJIOTUU PA3BUTHSI, TCHETUKH U CEIEKIIUU, OMOTEXHOJIOTHUU U
CHUHTETUYECKON OUOJIOTHH, MaJCOHTOJOTUH, HKOJIOTHH); METOJaMU CaMOCTOATEIHLHOTO
MPOBEJICHUS] OMOJIOTHYECKUX MCCIIEAOBAaHUN B J1Ta0OpaTopuu U B mpupojie (HaboaeHue,
U3MEpPCHHE, SIKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaJICHUE OOYJAIONTUMHUCS YMEHUSMH: CAMOCTOSITEIFHO HAXOIUTh, aHATU3UPOBAThH
U UCIOJIb30BaTh OMOJOTUYECKYIO HMH(POPMAIIMIO; TOJIb30BaThCS  OMOJIOTMUYECKOU
TEPMUHOJIOTHEN W CHUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXKIY Pa3BUTHEM OHOJIOTHH U
COIMATHPHO-PKOHOMHUYECKUMHU M IKOJOTHICCKUMH TTPOOIeMaMu YeI0BEUeCTBa; OICHUBATH
MOCTICAICTBHSI CBOEU EATEIBHOCTH 1O OTHOIICHHUIO K OKpY’KaloIlleH MPHUPOIHOM Ccpene,
cOOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPY’KAIOIIMX JIHOJIEH; 000CHOBBIBATH U COOJIIO/IATh
Mepbl MPOGUIAKTUKN UHGEKIIMOHHBIX 3a00JIeBaHU, MpaBWIa MOBEICHUS B MPUPOJIEC U
obecrieueHns 0€30MacHOCTH COOCTBEHHOW JKM3HEACSATENIBHOCTU B  UPE3BBIYANHBIX
CUTyalMsAX TMPUPOTHOTO W TEXHOTCHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIC
HAy4YHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE y OOYYArONIMXCSl WHTEUICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH B
MPOIIeCCe 3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITUSMHU U COBPEMEHHBIMU UCCIICIOBAaHUSIMU
B Ouoiornu, pemaeMpIMH €10  MpodieMaMu, METOMOJIOTHEH  OHOJIOTHUYECKOTO
UCCJICOBAHMsI,  TMPOBEIACHUS  OKCICPUMCHTAIBHBIX  HCCIEIOBAaHUM,  peIIeHUs
OMOJIOTMYECKUX 3a/1a4, MOJETUPOBaHUS OMOIOTHUYECKUX OOBEKTOB U MPOLIECCOB;

BOCITUTaHUE y 00YYaIOIIUXCS IIEHHOCTHOTO OTHOIICHHSI K KHUBOM MPUPOJIE B IIEJIOM U
K OTJICIBHBIM €€ 00BEKTaM W SIBICHUAM; (hOPMHUPOBAHHUE IKOJOTHYECKOM, TEHETHIECKOM
I'PaMOTHOCTH, OOIICH KyJbTypbl TOBEACHUS B TMPHUPOJEC; WHTETPAllMA €CTECTBEHHO-
HayYHbIX 3HAHUM;

npuodpeTeHue 00y4JarOIIMMUCS KOMITETEHTHOCTHU B paImoHaIIbHOM
PUPOIOTIOIH30BaHUN (COOJIIOICHUE TPABWII TOBEECHUS B TPHUPOJAC, OXPAHBI BHJIOB,
IKOCUCTEM, OMOC]Epbl), COXPAaHEHHH COOCTBEHHOTO 3JI0POBBS U 3JI0POBBSI OKPYKAIOIIIHNX
monen (cobmoaeHuss mep mnpoduiIakTUKU 3a00JeBaHMM, obOecredeHrne Oe30MacHOCTH
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KUZHENICATCIIbHOCTH B  YPE3BBIYAMHBIX CHUTYAlUSX MPUPOJHOTO ¥ TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MCIIOJIb30BAHUS OMOJIOTHYECKUX 3HAHUNA Y YMEHUH B TIOBCEIHEBHOM
KU3HH,

CO37laHME YCJIOBHMM JUIsi OCO3HAHHOTO BBIOOpa OO0YYAIOUIUMHUCA WHIAMBUIYaTbHON
00pa3oBaTeNbHON TPAaeKTOPUHU, CIOCOOCTBYIOUIEH MOCHEnyIoneMy MpodhecCuOHATbHOMY
CaMOOMPEIEICHNIO, B COOTBETCTBUU C UHIUBUAYATbHBIMA UHTEPECAMU M TTOTPEOHOCTSIMU
peruoHa.

OO111ee YMCIIO YacoB, OTBEICHHBIX HAa U3YYEHHE OMOJIOTMHU HA yriayOJeHHOM YpPOBHE
cpeaHero oomiero obpasoBanus, cocrapiseT 238 vaca: B 10 kiacce — 136 gaca (4 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

OTt6op opraHu3anMOHHBIX (OPM, METOJAOB H CPEACTB OOydeHHUs OHWOIOTHUHU
OCYIIECTBIISIETCS € YYETOM chneuu(uku ero coiep aHus W HalpaBICHHOCTH Ha
OpOoAODKEHHE  OMOJIoTMYecKoro  oOpa3oBaHMsT B OpraHM3alUsX  CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OOs3aTenbHBIM  yCIIOBUEM IIpU OOyYEeHHHM OHOJIOTMM Ha YIIIyOJIEHHOM YpOBHE
SBIISIETCS. TPOBEJCHHE JabOpaTOpHBIX U TpakTHueckux pabor. Taxke ydactue
00y4Jaromuxcsi B BHITOJHEHUHU MPOSKTHBIX M Y4eOHO-HCCIIET0BATENbCKIX PaboT, TeMaTHKa
KOTOPBIX OMpPENENAeTCS YYUTEIEM Ha OCHOBE HMMEIOIIUXCS MaTePHUATbHO-TEXHUYECKUX
PECYPCOB U MECTHBIX MPUPOIAHBIX YCIOBUH.



COJEP)XAHUE ObYYEHHMA

10 KJIIACC

Copnep:kaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocyaapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. )KuBbie cUCTEMBI U UX U3yUYCHUE

JKuBble cuCTEMBl Kak mOpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTb U LEIOCTHOCTD,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyi >KUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OPTaHU3MECHHBIMN, MOMYJISILIUOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreoneHoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,’uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CHCTEMATU3alMs, MeTaaHanus. [lonarue o 3aBucuMon u
He3aBUCUMOW mniepemMeHHOW. IlmaHupoBanme skcnepumeHTta. I[locTaHoBka u
npoBepka rumnote3. Hynesast runote3a. [loHstie BBIOOPKH U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUST PE3YJbTaTOB JKClepuMmeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JlemoHCTpanuu

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA JKWUBOW MATEPUN», «YPOBHH OPraHU3alMU KUBOMN
npupoae», «CTpOEHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEUECKOro opranusma», «buoreomenos», «buocdepa», «Metomb
V3y4EHUs )KUBOU MPUPOJIBD».

O6opynoBanue: 1abopatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHUH,
U3MEPEHUN, DKCTIEPUMEHTOB.

Tema 2. Xumuueckas opraHU3aIus KJICTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak pacTBOPUTEIS, pEAre€HTa, Y4acTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTHOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oeika, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS



cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornueckue pyHkiuu 6eaKoB. [lpuonsi.

YrneBoasl. MoOHOCaxapuIbl, TUCAXAPUIBI, OJIATOCAXAPUABI U MOJINCAXAPUIBI.
OO6mumii 1IaH CTpOeHUS U (PU3MKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-TUApOdoOHBIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurmunepunbl, ¢Gocoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
munuaoB. OO1mMe CBONCTBAa OMOIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanmun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas crmpans. Mectonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, X (PYHKIIUU B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMoU3NYECKUe UCCICTOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiekyn. Mooeruposarue
CMpYKmypbl U OYHKYUti OUOMONEKY U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHCTpauuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankinus, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnipeneneHne XuMHYECKUX 3JIEMEHTOB B HEXKUBOU MTPUPOIEY,
«Pacripenenenne XuMU4YECKUX 3JIEMEHTOB B KUBOU MPUPOJEH.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYJ
yrieBooBy», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKas IOCY/1a U 000PYI0BaHKE.

[Ipaktrueckas padora « OOHapYyKEHHE YTIEBOJOB C TOMOIIBIO KAY€CTBEHHBIX
peakuuii».

[IpakTuueckas pabora «OOHapyKeHHE OCIKOB C MOMOIIBI0 KaueCTBEHHBIX
peaKIii».

[Tpaktrueckast pabora «McciaenoBanre HYKIEHHOBBIX KUCIIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 3. buonorus KJieTKu



Knetka — CcTpyKTypHO-QYHKIMOHANbHAs eIWHUIA KUBOro. Kcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbIE NOJIO)KEHHUS] COBPEMEHHOM KJIETOUHOMN
TEOPHH.

MeTtoapl  MOJEKYJISIpHOM W KJIETOYHOM  OMOJNOTMHM:  MHUKPOCKOIIHS,
xpomatorpadus, smeKTpodope3, METo MEUYEHBIX aToMOB, AU(QepeHIInaTbHOEe
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpannmn

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

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTtopus pasBUTHS METOAOB MUKPOCKOIIMM.

OOopynioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTsl pacTUTENbHbIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

Tema 4. CtpoeHue U GyHKIUU KIETKH

Tunel KIETOK: JyKapuoTHUYecKass M Ipokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 00PA30BaHUSI KJIETKH.

CtpoeHue npoKkapuoTUIeCcKou KieTku. Kinerounast creHka OakTepuil U apxewu.
OCcoOEHHOCTH CTPOEHHSI TEeTepOTPO(HON U ABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib IPOKapuoOT B OMOLIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHHUE DYKApUOTHUYECKOH KileTkU. [1nasmarnueckas
MeMOpana (tutazmanemma). CTpykTypa Iia3MaTH4ecKo MeMOpaHbl. TpaHcmopT
BEILECTB Yepe3 MIIa3MaTHIECKy0 MEMOpaHy: NacCUBHbIN (IudPy3us, odneryéHnas
muddy3us), akTUBHBIM (NIEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCIIOPT).
[Tomynponuiraemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBOro Hacoca. DHJIOIUTO3:
OUHOLIUTO3, (aronuTos. Jk3o1uto3. Knerounas crenka. CTpykrypa U (QyHKUIUU
KJIETOYHOM CTEHKH PacTE€HUM, TPUOOB.

[utonna3ma. [{uto3one. Llutockener. [IBmxenne nurormiazMbl. OpraHouasl
kJeTku. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (I11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3anMocss3b
OJTHOMEMOpPaHHBIX OPraHOUAOB KiIeTKH. CTpOoeHHE TpaHyJspHOrO PETHUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOMIA3MATHYECKUI PETUKYIIYM.
CexperopHast ¢yuknus anmapara [onbmxu. Moodugurkayus benxkos 6 annapame
Tonvoorcu. Copmuposxa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.



[lonyaBTOHOMHBIE  OpPraHOWJAbl  KJIETKU:  MUTOXOHJPUU,  IJIACTHUIBI.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u QyHKIIMM MHUTOXOHAPWUNA W Tutactua. llepBudHsble,
BTOPHUYHBIE U CIOKHBIE IITIACTUBI (DOTOCUHTE3UPYIOIIUX IYKAPUOT. XIIOPOILIACTHI,
XPOMOTUIACTHI, JIEUKOIIACTHI BHICIIUX PACTEHUN.

HememOpanubie opranouapl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounbrit
neHtp. CrpoeHue u JBUKEHUE OIKIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
mukpompyodoukamu. MomopHvie 6enku.

Anpo. O6osouka siapa, XpOMATHH, KapHOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sjpe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J{uHamuka s0epHou 000104Kku 6 mumosze. Aoepmbiil
MPAaucnopm.

Kiierounble BkimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpannu

[Hoptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIeTKW», «CTpoeHHEe  pacTUTENbHOM  KieTkn», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKaApUOTUUECKON KIETKI.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

[Ipaktueckass pabota «M3ydueHne CTPOCHHS  KIETOK  Pa3TUYHBIX
OpPTraHU3MOBY.

[Ipaktrueckas pabora «/3yyeHue CBOMCTB KJIETOUHONH MEMOPAHBI».

[IpakTueckass pabota «V3yyeHue MeTOJOB KJIETOYHOM  OHUOJIOTUM
(xpomartorpadus, aextpodope3, auddepeHanbHoe 1eHTPUGYTHUpOBaHUE,
[1LIP)».

Tema 5. OOMeH BeIeCTB U MPEBPAIICHUE SHEPTUH B KIICTKE

AcCUMMIIALINAS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(PHBIN W TeTepoTpodHBIH. YyacThe KHUCIOpojJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnedueHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTalu3aToOpoB. benku-
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aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peaxiuii OT pa3InIHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHokcueenHvlli U oxkcueeHHbll omocunmes y oaxkmepuu. Ceemocobuparowjue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dorocunteza. CetoBas u TeMHOBas dasbl. Pomoodsixanue, Cs., Cs. u CAM-munuvi
gpomocunmesa. [IpoagykTuBHOCTH (hoTOCHHTE3a. BiinsHue pa3nndyabix (pakTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHne (POTOCUHTE3A.

XeMOCHHTE3. Pa3noo0Opasue OpraHU3MOB-XEMOCUHTETHKOB:
HUTpUPUIUPYIOIIME OaKTepuH, >Kene300aKTepuu, CcepoOaKTEepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTHH M BO30YAUTEIN O0JIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JYHEPreTUYECKOr0o oOMeHa.
[ToaroroBUTENbHBIN 3TaMN. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe OKHCIEHHUE, WM KIETOYHOE JIbIXaHue. Poib MUTOXOHIPHIL B
npoueccax Ouojgoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepaus membparnHozo epaouenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaszvl. llpeumymiecTBa a’poOHOro MmyTd oOMeEHa
BEILECTB Iepes aHa3pOOHbIM. D(PPEKTUBHOCTD SHEPTETHUECKOTO OOMEHA.

JlemoHCTpauuu

[Toptpertst: k. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuipl u cxembl: «POTOCUHTE3», «IHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpPYIOBAaHHUE JII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPETIapaToB.

JlaGopatopunas pabora «M3yueHue (HEpMEHTATUBHOTO  PACIICTUICHUS
NEePOKCHUAA BOJOPOAA B PACTUTENbHBIX U AKUBOTHBIX KIIETKAX).

JlaGopatopHnas  pabora «CpaBHeHHE  TMpoleccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

Tewma 6. )Ku3HEHHBIN UK KIETKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. Wurtepdaza u  MuTo3.
Oco0OeHHOCTH TMpolleccoB, MpoTeKarIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  I[Ipecunretmdyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGa3bI.

Marpuunsii cunte3 JHK — permukanms. [lpuanunsr perumkanuu JHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUNAPAIIIEIbHOCTb.
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Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u
TenoMepasa. XPOMOCOMHBI Ha0Op KJIETKM — KapuoTul. JIUIUIOMAHbI U
TarionHbI  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBbie
XPOMOCOMBI.

[enenune kietkn — MuTo3. CTaguyu MUTO3a U POUCXOISIIHNE B HUX MPOLECCHI.
Tunbel Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HadeHuEe MUTO3A.

Perynmsiuust MUTOTHYECKOro LMKJIA KIeTKH. lIporpamMmupyemasi KieTo4dHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHas TeHOMUKA. Mexanuszmuol
nponugepayuu, ouppepenyuposxku, cmapenusi u eubenu xiemox. «L{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KiemxKu.

JleMoHCTpanuu

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmmkanus JJHK.

OOopynoBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOPEIIKa JIyKa.

Tema 7. HacnenctBenHas nHpopMaIus U peanusaius e€ B KICTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneAacTBeHHON uHpopmalu. ['eHeTnyeckuii
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptabix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsbie 3a00sieBanus YenoBeka, »KkMBOTHbIX, pacteruil. CITMJ, COVID-19,
COIMAJIbHBIE M MEAUIIMHCKNE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz borvuux maccusos («bigdatay)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.
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JleMoHCcTpanuu

[Toptpetsr: H. K. Konbuos, /. . IBanoBcKuUi.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

Tema 8. PazMHOkeHME U pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOKEHHUSI OpPTraHU3MOB: Oecrojioe (BKJIIOYash BErEeTaTUBHOE) U
moyioBoe. Buael  Oecrmosoro  pa3sMHOXKEHHWS: IMOYKOBAHUE,  CIIOPYJISIINS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHOkeHue. [lonoBble KieTKH, Miau rametsl. Meio3. Craaun
Meiio3a. [loBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
M€I03a M IOJOBOro Ipouecca. Melo3 W ero Mecrto B KU3HCHHOM IIMKIIE
OpPTraHU3MOB.

[IpenzaponaspiieBoe pa3Butue. ['amerorenes y uBOTHBIX. [10JI0BBIE KENE3HI.
OOpazoBaHue U pa3BUTHUE MOJOBBIX KIIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KIIETOK.

OnnofoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOTOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOIeHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munwl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIONINX. 3apOABIINICBBIC JIMCTKU
(racTpymsinius). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBLIX JUCTKOB. B3anMuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbiiia (dMOpUOHATbHAS WHAYKIUA).
3akiaJKka TUIaHa CTPOCHUSA JKMBOTHOTO KaK PE3yJbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(baKTOpOB OKpYyKaloIIEeH Cpebl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHbIA nepuoA. llpsimoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE MPSMOTO0 U HEMNPSIMOTO
pa3BUTHSA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DaKTOpPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4esoBeka. [lepronbl oHTOreHe3a uenoBeka. CTapeHue u CMepPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne m pasButue pacteHuil. ['amerodur m cropodur. Meiio3 B
YKU3HCHHOM ITnKJIe pacTeHuit. OOpa3oBaHue CIop B mpoliecce Meio3a. ['amerorenes
y pactenuil. OmI0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.
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MexaHu3mbl peryJsaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpetsi: C. I'. Hapamun, X. HInemas.

Tabnuiel u cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3MHOXEHUA», «Pa3MHOXEHHE XJIaMUAOMOHAb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3zmHOxeHue runpel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HeNpsiMOe pa3BUTUE», «Pa3BuThHe Mailickoro xyka», «Pa3Butue capanumy,
«PazBuTtne nArymku», «JIBOMHOE OIUIOJOTBOPEHHE Yy IBETKOBBIX PACTECHUI,
«CTpoeHne cCeMsH OJHOJOJBHBIX U ABYJOJbHBIX PACTCHUI», «KU3HEHHBIN LUK
MOPCKOM KanycCTbl», « KU3HEHHBIN UK MXay, «  KU3HEHHBIN [IUKII TATOPOTHUKAY,
«Ku3HEHHBIN LUK COCHBDY.

OO6opynoBaHHE: CBETOBOM MHKPOCKOI, MHKpOMpenapaThl SHIEKICTOK U
CIIEpMATO30UI0B, MOJIENIb «{MKII pa3BUTHS JIATYILIKHA.

JlaGoparopHas pabota «/3yueHue CTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

Tema 9. ['eneTnka — Hayka 0 HACJIEICTBEHHOCTH M U3MEHYMBOCTH OPTaHNU3MOB

Hctopust cTaHOBIICHUS M PA3BUTHS IT'€HETUKHU Kak Hayku. PaboTer I'. Menpaens,
I'. ne ®puza, T. Moprana. Poinb 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETHUKHU.
Pabots! H. K. Konsriosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapnieuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJjuieNibHbIC TEHbI, aJbTCPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA U PELICCCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, THOPHUIBI, TCHOTHIT, (PEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH.

JlemoHCTpanuu

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununmuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMbI CKPEIIUBAHUSD.

Tema 10. 3aKk0OHOMEPHOCTH HACIIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3akoH
eAMHO00pa3usi rTHOPUIOB MepBoro nokojaeHus. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacUICIUICHUsI MPU3HAKOB. L[{UTOJIOrMYecKrne OCHOBBI
MOHOTHOPHJIHOT'O CKpEIIMBaHM. | UIIOTe3a YMCTOTHI FaMeT.

AHanuzupytouiee ckpemmBanue. [[poMeKyTOUHbIM XapakTep HacleIOBaHMUS.
Pacmennenne npu3HakoB MPHU HETIOJHOM JJOMUHUPOBAHUU.

13



Jurubpunnoe ckpeuBanue. Tpetnii 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HACJIeJOBaHMsI MPU3HAKOB. [{UuTonornueckrne OCHOBBI AUTMOPUTHOTO CKPEIIUBAHUSI.

CuemienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHoe
HACJIEOBAHUE TEHOB, HAPYIICHHE CLETUICHUS MEXAYy TI'€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS To1a. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CLETVIEHHBIX C ITOJIOM.

['eHoTHN Kak nenocTHas cucrema. [lnefioTponrs — MHOKECTBEHHOE JACHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3auMoAeicTBHE HEaUIENIbHBIX T'EHOB.
KommnementapHocts. Onuctas. [lonmmepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTMYECKUX  TPOLIECCOB, TIOBEJEHUS U  KOTHUTUBHBIX  (DYHKUHUH.
['eHeTnyecKre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTmdeckune acneKkTbl KOHTPOJIS H
WU3MEHEHUS HACJIEICTBEHHOW MH(OpMAMU B TOKOJICHHSX KIIETOK U OPTaHU3MOB.

JleMoHCTpanuu

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

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpens», «Tpetuit 3aKoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernyieHHOEe Haclel0BaHWE MPU3HAKOB Yy Jpo30Quibl», «l'€eHeThka mosay,
«Kapuotun uenoseka», «Kapuotun apozodpuib», «Kapuotun nruub,
«MHOXXEeCTBEHHBIN ajlJIenu3M», « B3auMoaencTBue reHoBY.

O6opynoBanue: MOJAENb JUIA JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpasus
ruOpUOB TEPBOrO TOKOJICHHS M PACILEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAallMM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUA INPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

[IpakTueckass pabota  «/[po3zoduina kak  OOBEKT  T'€HETUUYECKHUX
HUCCICIOBAHUN.

[Ipaktuueckass pabota  «l3ydyeHwe  pe3ylbTaToB  MOHOTHMOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

[TpakTrueckas padbota «/3yuenue pe3yabTaToB TUTHOPUIHOTO CKPEIMBaHUS
y ApO30QUITBI.

Tema 11. 3aKkOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeAbl npu  (GopMHpoBaHUM (HEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
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Monmudukannonnas W3MEHUYMBOCTh. Ponb cpeast B (popMupoBaHUU
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauUKalMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYMBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUU
TeHEeTHYECKOr0o pa3HOOOpa3us B Mpejiesiax OJTHOTO BU/IA.

MyTanuoHHas W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbIE MyTauuu. SnepHeie U
nUToIIa3mMaTudeckue myrtanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUS MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTU MYTAIMOHHOTO IIpollecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacnencTBeHHoM m3meHunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEACTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JleMoHCTpauuu

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugsl  usmeHunmBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTbHY, «Meno3sy,
«OnnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUs YeIoBeKay, « Buasl MyTammii.

OO6opynoBaHue: XKMBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTEHH,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BUJIaMU U3MEHYUBOCTH.

[IpakTueckas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHOU KPUBOW».

[IpakTuueckass pabora «Mytanmuu y  Apo3oduiabl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 12. 'enetnka yenoBeka

Kapuorun uyenoeka. MexayHapoaHas nporpaMma HMCCIEI0BAHUA T'€HOMA
yejnoBeka. MeTonpl  M3ydeHUsT ~TIE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIN3HEIIOBBIM, LIUTOr€HETUYCCKUM, MOMYJISIMUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHNS YelIOBEKa. | €HHbIC B XPOMOCOMHBIC
0one3HN uyenoBeKa. boye3HHM ¢ HacleACTBEHHOM MPEeApacioyioKEHHOCTBIO.
3HaYCHUE MEAUIUHCKOW T€HETHKUA B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
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3a0oeBaHui 4YenmoBeka. MeauKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYECKOTO Ipy3a». ITUUYECKUE aclEeKThl UCCIEAOBAHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['eneTnueckue (HakTOphl TIOBBIINIEHHONW YYBCTBUTEJIBHOCTH YEJIIOBEKA K
(bU3NYIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY’Karolel cpeanl. [ eHeTnyeckas
MPEAPACTIOIOKEHHOCTh YEJI0OBEKa K MAaTOJIOTHSIM.

JleMoHCcTpanuu

Tabmuiel 1 cxembl: «KapuoTtun yengoBekay, «MeToJbl U3ydeHUs TCHETHKU
yeJIoBeKay, «I 'eHeTndyeckue 3a00JIEBaHUS YETIOBEKA).

[TpakTudeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOM.

Tema 13. Cenexuus opraHu3MoB

JloMecTuKanus 1 ceieKusl. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOrooOpasus KyJbTYPHBIX
pacteHuil. PoJib cesieKnu B CO3/IaHUU COPTOB PACTEHUM U MOPOJT )KMBOTHBIX. COpT,
MopoJia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSA0OB B HACIEACTBEHHOW M3MEHYMBOCTH
H. W. BaBunosa, ero 3HaueHue 1751 CENEKIIMOHHOM pabOTHI.

MeTonbl cenekMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJIUBUTYJIbHBIM. OTanel KOMOWHAITMOHHOM CCJICKIIHH. HcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHUIY C IIOMOIIBIO OILICHKH
(eHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMouIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PaanaliuOHHBIN M XUMUYECKUM MyTareHe3 Kak MCTOYHUK MYyTallMil Yy KyJIbTYpPHBIX
dbopm opranm3mMoB. Mcmonb3oBaHHE TEHOMHOTO PEIAKTHPOBAHHUS M METOIOB
pekomOuHaHTHBIX JIHK 11 momydeHus ncxoqHoro Marepurana Juisi CEICKIIUH.

[Tomyuyenue MMOJIUIIJIOUIOB. BuyTtpuBnaosas ruOpUAN3aLINs.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiM  WHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuyuHbl. Mcmons3oBaHue
rerepo3uca B ceneknuu. OtnanéHnas rudpunuzanus. [Ipeogonenne Oecrutogus
MEKBUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3enéHas
PeBOIOYUAN.

CoxpaHeHure U U3y4eHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX
JUKUX POJIMYESH I CO3JaHUs HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SIHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEAdxX VIYUUleHus.
CYWecmeyoumux u co30aHus HOBbIX NOPOO, JTUHULU U KPOCCO8, 8 MOM UYucie C
NpUMEHEHUeM COBPEMEHHBIX MeMO008 HAYUYHBIX UCCAe008aAHUN, Nepedos8blx uoell U
NepCcneKmueHblX MexHOoN02Ul.

JlemoHCTpauuu
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[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmus! U cxembl: «LIeHTPBI MPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTypHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metoppl cenexkuumn», «OTnanéuHas rudpuauzanus», «MyrareHes».

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHS CEJEKIMH PAcTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM YyYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1aOOpATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 14. BUOTEXHOJOTUS U CUHTETUYECKAasE OMOJIOTHS

OOBEKTBI, HCHOJIb3yEMbIE B OWOTEXHOJIOTMU, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEpUCTHKA. Tpagumonnas
OMOTEXHOJIOTHS:  XJIeOONeueHue, TMOIYYEHHE KHCIOMOJOYHBIX IPOAYKTOB,
BUHOAEnue. MukpoOuonornyeckuii cuHre3. OOBEKTBl MHKPOOMOJOTHYECKHUX
TexHosiorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
COJIEprKaINX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kiierounasa unxkeHepus. MeTonbl KyJbTypbl KJIETOK U TKAHEW PAcTEHUU U
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3aluss W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramioujioB B CelEKUUH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKkoHCTpyKuus
AUIEKJIETOK U KJIIOHUPOBAHUE KUBOTHBIX. METOJI TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300po6nenus, KyIbmusUpO8aHus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
KoHCcTpyupoBanue pekomOouHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrxkeHuns 1 epCIeKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW UHKEHEPHUU.

Menununckue OuotexHonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JTMarHoCTUKa. MeTaOoJIOMHBIM aHaIM3, TEHOIICHTPUYCCKUM aHaJIu3 IMpoTeoMa
YyesjoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCmosib30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Oumoumkenepus mnsg  pa3paOOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTMM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEH COueTaHWEM TEXHOJIOTHM TPEXMEpHOTro OMompwHTHHTa U ckaddonaunara
JUISL PELICHUS 33724 IEPCOHAIM3UPOBAHHON MEAULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJbI0 00ecreyeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
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¢ynkuonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O0 OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanuu

Tabnuubl u cxemsl: «Mcnoab30BaHe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MPOU3BOJICTBEY, «KileTouHast nHkeHepus», «I eHHast HHKEHEPUs».

JlabGopaTtopHas pabota «/3ydeHre 00bEeKTOB OMOTEXHOIOTHI.

[Ipaktrnueckas padora «llosrydeHre MOJOUYHOKHUCIIBIX TPOTYKTOBY.

Okckypeusi «bHOTEXHONOTMS — Ba)KHEWINAs NPOU3BOJAUTEIBHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

Tema 15. Ctpoenue u pyHKIIUU OpraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIBHOCTH OHOKIETOUHBIX OPraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOYHbIE BOAOPOCIH, APYTUE
npotucthbl. KojloHnanbHbIe OpraHu3MBbl.

B3anMoCBs3p 4acCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucreMbl opranoB. OpraHnnsM Kak eInHoOe nesoe. I'omeocras.

Tkanu pactenuil. TUNBI pacTUTEIBHBIX TKAHEH: 00pa3oBaTeNIbHAs, TIOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUUH U
PACITONIOKEHMS TKAHEN B OpraHaxX PaCTEHUM.

TkaHM XKUBOTHBIX WU 4YeJOBeKa. THUIBI )KUBOTHBIX TKaHEH: 3MUTEIUaIbHA,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUMHA U
PacnoJIOKEHUS TKAHEH B OpraHax >KMBOTHBIX U YEJIOBEKaA.

Opranbl. BerertaTuBHbIE M T€HEpAaTHUBHBIE OpraHbl pacteHuid. Oprasel H
CUCTEMBI OPTaHOB KUBOTHBIX U YesloBeKa. OyHKIUHA OPTaHOB U CUCTEM OPI'aHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyXHblii 1 BHYTpeHHUN ckeneT. CTpOEHUE U TUIIBI
COCIMHEHUS KOCTEMN.

JIBrkeHue  opraHu3MoB. JIBW)KEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3Mbl M HACTUHU. JIBMKEHHUE MHOTOKIETOUYHBIX >KHUBOTHBIX M YEJIOBEKa:
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Tutanne oprann3mMos. [lorionieHue Bobl, yriaeKUCaoro raza ¥ MUHEpajabHbIX
BEIIECTB  pacTeHusiMU.  [luTtaHume  KUBOTHBIX.  BHyTpumojoctHoe U
BHYTPHUKJIETOYHOE MHuIlleBapeHue. [luTaHue mMO3BOHOUYHBIX >KMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. [lumeBapurensHbie kene3bl. llnmeBapurtenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. /[pixanue pactenuit. J{prxanue skuBoTHbIX. [uddysus
ra3oB yepe3 MOBEPXHOCTh KIeTkH. KoxkHoe abixaHue. JlpixaTenbHas MOBEPXHOCTb.

18



XKabeproe u néroynoe npixanue. /IpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxarenbHas cuCTEMa dYelOoBEeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUL] U
MileKkonuTaromux. Perynsmus apixanus. J{prxatenabHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHUIA.
TpaHncropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucremMa ITO3BOHOYHBIX JKMBOTHBIX M dyenoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOparieHusi. DBOJIOIHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepala u €€ peryisuus.

Brinenenne y oprann3smMoB. Beijenenue y pacteHuil. Belienenue y sKUBOTHBIX.
CokpatutenbHble Bakyonau. Oprasbl BbiaeneHus. DuibTpalus, CEKpeuus Hu
oOpaTHOE BcachblBaHME KaK MEXaHU3Mbl PaOOTbl OpraHoB BbiAelieHUs. CBs3b
IIOJIOCTH Tejla C KPOBEHOCHOM M BBIIACIMTEIBHOM cUCTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CTtpoeHne u (pyHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3amura y OpraHrM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. CroOpsl
OaKkTepuil U UCTHI NPOCTEHIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa NacCCUBHOM M XUMHYECKOM 3aIiUThl. DUTOHLIABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX HpPOWU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
TYMOPJIbHBIA UMMYHHUTET. Bpokn€HHbli U npuoOpeTéHHbI crenuduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOr0o ummyHuteta (I1. Dpnux, @. M.
bepuet, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte ¥ peryisinus |y OpramusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OPraHUu3MOB. Takcuchl. Pa3ipa)xumMoCTh U perynisuns y paCTeHUMN.
PocTroBble BellecTBa U X 3HAYECHHUE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOUHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbIe U yCIIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMa YXMBOTHBIX M YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBHE TOPMOHOB. B3auMocBs3b
HEPBHOU 1 SHIOKpUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHCTpauuu

[Toptper: U. 11. [1aBnos.

Tabmuupl U cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOIOKIETOYHBIE
Bojopocimy», «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
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«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBblie cuctembl», «CTpoeHue crtediis,
«CTpoeHre JNHCTOBOM IUTACTHHKW», «TKaHW >XUBOTHBIX», «CKEJIET 4eIOBEKa»,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxaTenbHas

cucrema», «HepBHas  cucrema»,  «Koxka», «MsbllleyHas  cucCTEMay,
«BpienuTenbHas cUCTEMa», «DHIOKPUHHAsA cUcTeMay, «CTpOEHHE MBIIIIBDY,
«Ummynurer»,  «KumeunonosmoctHeie», «CxemMa  NUTaHUS  PACTEHUID,

«KpOoBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MJIEKOTTUTAromuXx», «HepBHas cuctema yemoBeka», «Pedaexey.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOIN, MHKpPOIpEnapaTsl OJIHOKIECTOUYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXKHMX, KUBbIC SK3EMIUISIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacHieruieHus Kpaxmaiia U OeJIKOB IoJ AecTBUEM (epMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPAILIUK OMBITOB TI0 U3MEPEHUIO KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JIbIXaTeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

Tewma 15. buonorus kak Hayka

CoBpeMeHHas OMOJIOTHs — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HMH  MPOOJIEMBI.
dyHaamMeHTalbHbIE, NPUKIATHbIE M TOUCKOBBIE HAy4dHbIC HCCICIOBAHUS B
OHOJIOTUH.

3HadeHune O6uogoruv B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptunbl mupa. IIpodeccun, cBszanHbie ¢ Ouosoruei. 3HadyeHUE OMOJIOTHM B
MPAaKTUYECKON JIESTEILHOCTH UEJIOBEKA: MEIUIIUHE, CEeJIbCKOM XO3SICTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JleMoHCcTpannu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apsen, I'. Mengens, B. . Bepunanckui, U. I1. ITaBnos, N. 1. Meunukos, H. 1.
Bagunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuipel 1 cxembl: «CBsI3b OWMOJOTUM C JPYTUMHU Haykammy», «Cucrema
OMOJIOTHUECKUX HAYK.

Tema 17. IloBTOpeHue.

[ToBTOpenne wu3yueHHoro wmarepuasna. PesepBHoe Bpewms. HMrorosas
KOHTpOJIbHas padoTa.
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11 KJIIACC

Tema 1. 3apoxxaeHne 1 pa3BUTHE IBOIIOLIMOHHBIX MTPEICTABICHUMN B ONOJIOTHUN

OpomonuonHas Teopust Y. JlapBuna. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenabHocTh Y. /lapBuHa.

JIBrKy1Me cuitbl 3BOJTIOIMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pPa3MHOXXEHHsI OpPraHMW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoouuu (CTI). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorug. 3HaYeHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpanuu

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosbe, Y. HapBun, C. C. YerBepukos, 1. U. lImansraysen, Jx. Xonnern, . K.
benses.

Tabmuub! u cxemsl: «CucreMa xxuBoit mpupo sl (o K. JInnuero)», «JlectHuna
XKUBBIX cyliecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCITOCOOTIEHUN Y
pacTeHuil U )KUBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTBus Y.
HNapsunay, «Haxonku Y. [lapBuna», «@DopMbl OOpbObI 3a CyIIECTBOBAHHUEY,
«[lopoasl romy6eit», «MHorooOpasue KyJIbTypHBIX (opM KamycTbl», «llopossl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHUs HOBbIX BHIOB (o Y. /lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUX CHUJI 3BOJIOLHMN», «OCHOBHBIE MOJOKEHHUS
CUHTETUYECKON TEOPUH 3BOJIIOLIVI.

Tema 2. MUKpPO3BOIIOLUS U €€ PE3YIbTAThI

[TonynsAuus Kak 3JIEMEHTapHas €IWHULA 3BOJOUUH. COBPEMEHHBIE METO/BI
OLICHKM TE€HETUYECKOIO pa3HoOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHopoHJa TOMYJSIUMU KaK 3JIEMEHTApHOE SBOJIOLIMOHHOE SBJIECHHE. 3aKOH
reHeTuyeckoro pasuoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHbBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJIE€HHbIE U3MEHEHUS YaCcTOT ajljiesiel B monysauusix. DpPexkT ocHoBaTelIs.
Ippexm b6ymoinounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pa3sHooOpa3usL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma Opetigha 2eno8 68 6ONLUUX U MATBIX

NONYJIAYUSX. Murpanuu. N3onsuus MOMYJISA LUK reorpaduyeckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTHUBHAs).
EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA, Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.
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[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHKPOAIBOJIOLIUU.
Bo3HukHOBeHHE npucnocobieHuil y opranu3MoB. ApoMop($o3bl U UANOAJANTALUH.
[Tpumeps! mpHrCcOCOONIEHNH Y OpraHU3MOB: MOPQOIorHIecKue, GPU3N0IOrHIeCKUe,
Onoxumuyeckue, TnoBeAeHUYeckHe. OTHOCUTENTBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kputrepunm u CTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIIATpUYeckoe  (IPKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILIONAU3AIus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl (OPMUPOBAHUS OUOJTOTHYECKOTO Pa3HOO0pa3Hsl.

Pouib 3BOMIOLIIMOHHOM OHOJIOTHH B pa3paboTKe HAYYHBIX METOI0B COXPAHEHUS
OouopaszHooOpazus. MUKpOIBOMIONMS U KOIBOJIOLMSA MMapasUTOB U HUX XO35€B.
Mexanu3Mbl (GOpMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI €
HEM.

JleMoHCcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BaiinOepray, «JBuxyiue
CHJIbl HBOJIIOLUN», «IKOJIOrMYEcKass M30JsUUs MONYJALHNN ceBaHCKOU (openny,
«I"eorpadrueckast U30IAIUS JTUCTBEHHAIIBI CHOMPCKOM 1 INCTBEHHHUIIBI Ay PCKOWy,
«ITonynsiiIMOHHBIE BOJHBI YMCICHHOCTH XHUIIHUKOB U KEPTB», «Cxema nercTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CcylecTBOBaHUEY, « MHTyCTpHUambHBbIHI
MenaHusm», <«OKuBble — uckomaembie»,  «llokpoBHTENbCTBEHHass  OKpacka
KUBOTHBIX», «lIpemympexmaromas oxpacka 3>XHUBOTHBIX», «DHU3HONIOTHUECKHE
amanrtaiuny, «lIpucrmocoONeHHOCTh OpPraHu3MOB W €€ OTHOCHTEIHHOCTDHY,
«Kputepuu Buaa», «Bunsl-nBoiiHukn», « CTpykTypa Buaa B mpupoje», «CrnocoObl
BUI000pa3zoBaHusy, «I'eorpaduyeckoe Bmo00pa3oBaHue TPEX BUIOB JaH/BIIICH,
«IKOJIOTUYECKOe BUA000pa3oBaHuE BUAOB CUHHI, «IlOMUIIONAL pacTEeHUI»,
«KanycTHO-peieuHbIil rTuOpumy.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpei ¢ MpUMeEpaMH pa3InuHbIX TPUCTIOCOOICHHI, YyUesa MTHIl U 3BEPeil pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3THMYHBIMU
criocobamu.

JlaGoparopHas paboTa «BrIsiBIIeHHE U3MEHUMBOCTH y 0COOEH OJTHOTO BUJIA».

JlaGoparopHas pabota «IIpucrnocobieHns: opraHu3MOB U UX OTHOCHUTEIIbHAS
11e71eCO00pa3HOCTDY.

Jlabopatopnas pabora «CpaBHeHHE BHUIOB TI0 MOP(OIOTHUESCKOMY
KPUTEPHUION.
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Tema 3. MakposBosronus U €€ pe3yJabTaThl

Metoasl  u3ydeHuss MakposBojonuu. [lajeoHTONOTrHMYECKHE  METObI
u3ydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpTaHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus sBosonuu. CpaBHeHue ¢GiIopsl U
dbayHpl MaTepuUKOB W OCTpOBOB. buoreorpaduyeckue obOmactu 3emmm. Bumpl-
SHJEMUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUCHUS
ABOMIONMH. ['€HeTHYecKne MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPTaHBL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKyISIPHO-TEHETUUYECKHUE,
OMOXUMHUYECKHE U MATEMATUUECKUE METO/IbI U3YUEHUS SBOJIOIMU. [ OMOIOTHUYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUSI (PUIIOTEHETHUYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTalli{ U 3BOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [Ipunyun cmensvl QyHKYUl.
HeoOpatuMocTs 3BomonnH. AfanTuBHas paauanvd. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOT€HETUYECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedansy»,  «Pununodutsr»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emium», «lpeid KOHTHHEHTOBY,
«Penuktery, «HaudanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa M IIMMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. [IpoucxokaeHHE U pa3BUTHE KU3HU HA 3eMJIe

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
nancrepmusi. JloHaydHble TIPENICTaBICHUS O 3aPOKICHUU KU3HU (KPEArMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHUS )KU3HH U €€ onpoBep:keHue onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxosxaenne >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reosoruueckas) SBOJIONMUSA. XHMHYECKas OHBOJIONHSA. AOHWOTCHHBIM CHHTE3
opraHuuyeckux BemiecTB u3 Heopranuudeckux. OmpiTr C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 MonoMepoB. Koaneparnas runote3a A. V. OnapuHa,
runore3a nepBuyHoro OynboHa JIk. XoaneiHa, reHeTudeckas rumotesa [
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Ménnepa. Pubosumer (T. Yex) u rumoreza «mupa PHK» VY. T'unbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKICTKH.

Hcrtopust 3emin 1 MeTobl €€ n3ydeHus. MickornaeMple OpraHn4ecKre OCTaTKU.
['eoxpononorust u €€ Meroabl. OTHOcUTENbHAs U aOCOJIOTHAsE T€OXPOHOJIOTHS.
['eoxpoHOJIOrMYeCKast MIKajaa: S0HbL, 3Pbl, IEPUOIBL, STIOXH.

HadvanbHbie 3Tambel opraHudeckord HBoonud. [losgBiaeHHe © 3BOIIOUUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpYycOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 9Tallbl BOJIONMU BBICIIUX pacTeHU. OCHOBHBIE apOMOPGO3bI
pacreHuii. Bpixon pacreHur Ha cymy. [losiBieHue CHOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. KU3Hb B BOJAE. DBOIIOLHUS MTO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MICKONMUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030M, KaitHo30M. O0Ias XapakTepruCTUKa KIIMMaTa U T€OJIOTUYECKUX
npoueccoB. [losiBieHne U paciBeT XapaKTEPHbIX OPraHU3MOB. YTIIe0Opa30oBaHUE:
€ro ycJIOBUS U BIMSHUE HA ra30BbIil cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHnoctu. [Ipobiema coxpanenus: 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYNIIbI OPraHU3MOB.

JlemoHCTpauuu

[Toptpetsl: ®. Pequ, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKJIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBOIONUNY, «CxeMa 00pa3oBaHHS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
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«Apomopdo3bl  pacTeHmit»y, «PuHnopuTEY, «OIHOKIETOYHBIE BOJAOPOCIH,
«MHuorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pacTeHus», «OpraHbl IBETKOBBIX pacTeHU», «CxeMa pa3BUTHS KUBOTHOTO MHUPay,
«Apomop(do3sbl KUBOTHBIX», «I[IpocTeitmumey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonorue», «PbuiOb», «3emMHOBOIHBIEY, «lIpecMmbikarommecs,
«Itnusy, «Miekonuraromue», «Pa3Butre Ku3HU B apXEUCKOU 3pe», «Pa3Butue
KA3HU B IIPOTEPO30OMCKOU dpe», «Pa3BuTme XKU3HM B IAJCO30MCKOU 3dpey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTne )XKU3HU B KaHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHuYEeCKOro MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUICKLIUH
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uy4eJId IITHL] U 3BEPEH, KOJUIEKIUU
OKaMEHEJIOCTEH, IOJE3HbIX MCKOIIAEMBbIX, MYJIDKH OPraHUYECKUX OCTAaTKOB
OpPraHHU3MOB.

Buptyansnas nabopatopHas pabota «MojenupoBaHue onbITOB Musiepa—
FOpu 1o n3ydennto abMOreHHOro CHHTE3a OPraHUYECKUX COETMHEHHI B IEPBUYHOM
atMocdepe».

JlaboparopHass pabora «l3ydyeHue M oONKCaHUE HCKONAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

[Ipaktrueckas padbora «M3yueHrne ocOOEHHOCTEN CTPOCHHS PACTEHUH pa3HBIX
OTZIEIIOBY.

[TpakTnueckast padora «M3ydeHne ocoOEHHOCTEW CTPOEHHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHre 4emoBeKka — aHTPOIIOTEHES

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHsie
BO33peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO 4eI0BeKa ¢ JKUBOTHBIMU. CHCTEMATHUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKABOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUUECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpOIIOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(TIPOKOHCYJIBI) ¥ pAHHUE MMOHTHIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JoJed. ABCTPAJIONMUTEKU — ABYHOTHE MPEAKU JoJel. YeloBeK yMeblil, epBbIe
M3TOTOBJICHUS OpYAUN TpyAa. YemoBeK NpAMOXOISIIUN U IEPBbIA BBIXO JIIOIEH 32
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npenensl Appuku. YenoBek reienb0eprekuii — 001l npeiok HeaHAepTaAIbCKOTO
YEJIOBEKA M YEJIOBEKAa pPa3yMHOro. YeyloBeK HEaHAEpTaNbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJMMaTa. YeloBeK pa3yMHBI COBPEMEHHOIO THIIA, JCHUCOBCKUMN
YeJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
MajJeoreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4enoBeKka. EcTecTBEHHBbI OTOOp B IMOIMYJIALMAX
yejgoBeka. MyTalmoHHBIN mponiece u nogumopdusm. llonynsaimoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[lonarue o pace. bousbline pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnunctBo  dyenoBedeckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKAlOLIEH Cpebl.
Bnusgnue reorpadguyeckoil cpespl U aperida reHoB Ha MOp(OJIOruio U (PU3UO0JIOTHIO
YeJoBeKa.

MexaucuMiinHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YEJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCcTpannu

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00€3biIHB», «CKENeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKYIIME CUIIBI aHTPOIIOTEHE3A», «IBOJIIOLIUOHHOE
IPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwlit»y, «YenoBek
NPSIMOXOAIIMIY, «JleHncoBckui yenoBek» «Heanaepranbsubny, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLUU YEJIOBEKA», «Packl UelIoBEKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU UM OHUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEIh
yeperna 4yesoBeKa U ueperna MMMITaH3e, MOJIeTb KUCTH YE€JIOBEKa U KUCTH IIUMIIaH3e,
MOJEIH TOpCa MPEIKOB YEJIOBEKA.

JlaGopatopuas pabotra «M3yueHue OCOOCHHOCTEH CTpOEHHUsI CKejeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

[Tpaktrueckas pabora «3ydeHne 3KOJIOTHUECKUX aanTalliii YeI0BEeKay.

Tema 6. Oxoyiormss — Hayka O B3aMMOOTHOLUEHUSX OPraHU3MOB U
HAJOPTraHU3MEHHBIX CUCTEM C OKPYKAKOLIEU Cpeion
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3apoxaeHue U pa3BUTUE 3KOJOTuH B Tpyaax A. 'ymOGonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencau, B. H. Cykau€Ba. Paznensl u 3amaun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaIOUIEH CpeIbl: JIOKAIbHBIN, pETUOHATBHBIN U T100abHbIN.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. ODKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHCcTpannmn

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemsbl: «Pazgensl skonorum», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKaIOIEN CPEIbI».

JlaGoparopHas paboTta «/3ydeHue METOJ0B IKOJOTUUECKUX UCCICA0OBAHUI.

Tema 7. Opranu3Mel 1 cpefja OOUTaHus

DKoJIorHYecKre (PakTopbl U 3aKOHOMEPHOCTH HX AeicTBus. Knaccudpukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JIEHUCTBUS dKojoruueckux (axropos. IIpaBuino muuumyma (K.
[lnpenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢akropel. CBeT Kak sKosornueckuil ¢akrop. JlelictBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CIEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonEeprUOaU3M.

Temnepatypa kak oskonorumdyeckuid Qakrop. [edicTBue Temmeparypbl Ha
opraHu3Mbl. [loiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
nojAJiep>KaHu0 BoJaHOro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]YyILHAs, MOYBEHHAs,
ryOMHHAs  TOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [IpucnocoOaeHust opraHu3MoB K KU3HU
B pa3HbIX cpeax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roauunbie puTMbl. [IpucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HU.
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Kusznennsie hopmbl oprann3moB. [lorsTue o sxu3neHHoi# hopme. JKu3HeHHbIE
dbopMBl pacTeHHWIl: JEpeBhs, KyCTApHUKU, KYCTAapPHUYKH, MHOTOJIETHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKuU3HEHHBIC (HOPMBI )KUBOTHBIX: THUAPOOMOHTHI, TCOOMOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue daxkTopsl. Bunbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOn03 u ero ¢opMmel. [lapazutusm, xoomepamnus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTRO). Herpoduueckue
B3auMoOJecTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
oOutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JleMoHCTpanuu

Tabmuubr u cxembl: «Okonorudeckue (akTtoper», «CBETOBOW CIIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3sMoB», «buosorudeckue puUTMBDY,
«KuzneHHble (popMBbI pacTeHU», « Ku3HeHHbIE (DOPMBI )KUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIecay, «JKOCHUCTEMA XBOMHOro jeca», «llemm nuranus»,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHLus», «CuM0Omno3y,
«KoMMeHcanuzm.

O6opynoBanue: repOapuu pacTeHUNW U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TEHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiax,
repOapu M KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAIAIOMIUX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUUICKIIMM PACTEHUW M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopatopHas pabota «BbIsBI€HHME TPUCIOCOOJICHUI OpPraHu3MoOB K
BIIMSIHUIO CBETA.

JlabopaTopHas pabora «BbIsBIEHHE TPHUCTOCOOJICHU OPTraHu3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGoparopHas paboTta «AHaTOMHUYECKHE OCOOCHHOCTH PACTCHUMN W3 pa3HBIX
MeCT OOUTaHUS.

Tema 8. Dxo0y0rusi BUIOB U MOIMYJISLIHAMA

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimuss ~ Kak
Oouonoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
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0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJAIUU: YUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasi M TI0JIOBasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyisiuuu U €€ peryidnus. bHoThueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue JTuHAMHUKU nonyasiiud. KpuBble pocTa YMCIECHHOCTH MOMYJISIIIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[TonsitTue 00 sKomornyeckoil Hume Buaa. MecrooOutanue. MHOromepHas
Mozenb dkosiormyeckon HumM Jx.M. XatunmHcona. Pa3zmepsl skosiormdeckomn
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHUS W MUTpalMil KUBOTHBIX. buonormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauuu

[Toptper: k. 1. XaTunHCOH.

Tabnupl U cXeMbl: «DKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIIIN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMUJIbI
nonyisiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IMYHBIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMU KUBOTHBIX.

JlaGoparopnas paboTta «IIpucnocoOaeHus CeMsIH pacCTEHUM K pacCEICHUION.

Tema 9. Dxonorus cooO1IeCTB. DKOTOTHUECKUE CUCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMH B OUOIIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OIOKHU
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca 1 mpoAyKIus. DKOJIOTHUECKHE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
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cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctempl. OCHOBHBbIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bropa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumdyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucteMax. Ponb kackadnoeo s¢ghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2pA3HeHU PA3ZHbIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eucmausi. MeTononorus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpauuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykrypa  OuoueHo3a»,  «DKocUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMA XBOMHOIO jeca», «OyHKIIMOHAIbHbIC
IpyMNIibl OpraHU3MOB B 3KocucTeMey, «KpyroBoport BelecTs B akocuctemey, «Lenun
nuTaHus (macTOuIHAs, JOETPUTHAs)», «IKOJOTHYEeCKas NUpaMHuaa YHCEID,
«JKkonoruyeckas nupamua OMOMacChly, «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «9KOCHUCTeMa 03epay, «ArporeHos», «KpyroBopor BemiecTB M MOTOK
SHEpPruM B arpoueHose», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BepeH, repdapum KyJbTypHBIX U JUKOPACTYIIMX PACTCHUH, aKBapUYM KaK MOJIEIb
HKOCUCTEMBI.

[TpakTnueckas pabota «/3yueHue u onucanue ypooIKOCUCTEMBD.

Jlabopatopnas pabora «/3ydyeHue pa3sHOOOpa3usi MEIKHX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

DKCKypcHsi «DKCKypcHsl B TUIIUYHBIN OHMOreoleHo3 (B AyOpaBy, OepesHsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM WJIM OMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

OKcKypcust «IKCKypcHsi B arpodKOCUCTEMY (Ha TOJIE WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — rnobanbHas 3KocucTeMa
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buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CylIecTBOBaJa KM3Hb. PazButue npeacrasienuii o 6nochepe B Tpyaax 3. 3iocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrar. XKuboe
BeIecTBO Onocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
rI106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.

3oHanbHOCTH Ouochepsl. [lousarue o Guome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOMHBIE Ji€ca, CMEUIAaHHbIE U IIUPOKOJIUCTBEHHBIC Jieca, CTENH, CaBAHHBI,
MyCThIHU, TPONMUYECKHE JIECa, BEICOKOTOPhs. KiMMar, pacCTUTEIbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U (QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAa 1
onocdepHbIX PYHKITUH.

JleMoHCcTpannu

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cyminy, «Knumatudeckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

Oo6opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJUIEKITMH >KUBOTHBIX.

Tema 11. UenoBek u okpy»xaromias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpszHeHre BO3AYIIHOMN cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienue mouBbl. OxpaHa MNOYBEHHBIX
pecypcoB. M3meHenne kimMmara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacaesie xHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UYEJIOBEUYECTBA M IPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasust 3emuid. OOIIME 3aKOHOMEPHOCTH TJIOO0QIBHBIX DKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3BuTrie METOJIOB MOHUTOPUHTA Pa3BUTUSL OIMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezaoujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusarowjue O00CMyn K

31



uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 9IKkocucmem. OcHoBbl
IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.
JlemoHCcTpannun
Tabnuiibl U cxeMbl: «3arpsizHeHne atMocdepbi», «3arpsa3HeHue ruipochepbn,
«3arpsizHeHue nouBbly, «[lapHuKoBEIN 3hdekT», «Ocob0 oxXpaHseMble TPUPOTHBIC
TeppuTOpUn», «Moaenn yrpasisseMoro MUpay.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl O OMOJIOTHUH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHUCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPENENCHHIO, Haaiuyue Mmomusayuu K OOy4eHHIO  OHMOJIOTHH,
yeleHanpasienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OHOJIOTMYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKOU KYJIBbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSAJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JluyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buonorusy»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >XU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHHUI
BOCIIUTATEILHOUN JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxkIaHCKOrO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUKUCKOTO OOIIECTRA;
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OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) IaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojuHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHEC OWMOJOTHHM, TOHUMAHHMS 3HAYCHWS OWOJIOTMH B IIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSI:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 5CTETUYECKOTO BOCITUTAHMUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;
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MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢duszudeckoro BocnuTaHus, (OPMHUPOBAHUS KYJIbTYpbl 3/I0POBbS U
HMOIIMOHAJILHOTO OJIArOTONYYHS

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpEeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN W HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPyA0BOTO BOCITUTAHMUS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U C€aMOOOpPa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 2KOJIOTHYECKOTO BOCITUTAHHMS:

IKOJIOTUUYECKH 1IeTIECO00pa3HOe OTHOICHHE K MPUPOJIE KaK HUCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
U yMEHUS TIpU  PEHICHHWM TPoOJIeM, CBSA3aHHBIX C  paldOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);
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aAKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMeHHE MPOrHO3MPOBATh HEOIAroNpHUsSTHBIE SKOJOTUYECKUE MOCIEACTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSl UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIbHON
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMUSL:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHON MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poiu B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpaHEHUs IPUPOJHOIO PAaBHOBECHS,;

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIAHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pEecypcHble  MNPOOJEMBl  Pa3BUTHS
YeJI0BEYECTBa, MIOUCKA MyTeH BBIXOAA M3 MNIOOATBHBIX 3KOJOTUYECKUX MPOOIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEIIX
NOBBILICHHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YE€HUH OMOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHUSI SIBICHUI OKPYXKAIOIIero MUpa M MPOUCXOJSAIIMX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npo6JieM B peabHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHHM 1O OWOIOTHH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaAIOUINXCS
MEXIUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OO0IlEHayYHbIE MOHATHSA, OTPa’KaloIIne
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOIIECC,
CHCTeMa, HAay4YHBIM (DaKT, MPUHIIMI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEJOBaHKE, HAOIIOICHNE, U3MEPEHNUE, IKCIIEPUMEHT U IPYTUE); YHUBEPCATIbHbIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaomye GopMupoBaHrue (yHKIIMOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIIETEHIIMH ~ OOYy4YaloIIMXCA; CHOCOOHOCTh OOYYAarOIIMXCSl  MCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUILTHHAPHBIE, MUPOBO33pPEHUECKIE 3HAHUSA M YHUBEPCAIIbHBIC
yueOHbI€ AEMCTBUSI B IO3HABATEIBHON U COLMAIbHOM MPAKTHUKE.

B pe3ynbpraTe n3yueHuss OMONIOruM Ha YPOBHE CPEeIHEro 001Iero oopa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbLHBIE YHUBEPCAJIbHbBIC
yueOHbIe JIEHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIE Y4YeOHbBIC ACHWCTBHA,
pETyIATHBHBIE YHUBEPCAbHbIC YIeOHBIE JCHCTBHS, COBMECTHAS JIEATEIHHOCTb.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPAMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBnaneHue yHUBEpCATbHBIMH YI€OHBIMH ITO3HABATEIHLHBIMU JCHCTBUSIMH:

1) 6a30BbIC JIOTUYECKUE ICUCTBUSA:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHaynn3a, CUHTE3a, CPaBHEHHUSI, KiIaccu(puKauu, 0000IIEeHHs ), pACKPBIBATh CMBICIT
OMOIOTHYECKUX MOHATHH (BBIACIATh UX XapaKTEepHBIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3U C APYTUMU OHATUSAMU);

ONpEAENATh LEIN JAEATeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JOCTHKEHHSI, COOTHOCHUTD PE3yJIbTAThI ACSATEILHOCTH C TIOCTABICHHBIMH TEJISIMH;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTHBHbIC, JACIYKTUBHBIC, I10
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,
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IIPUMEHSTH CXEMHO-MO/JIEIIbHBIE CPEICTBA IS PEICTABICHUS CYILIECTBEHHBIX
CBSI3e M OTHOUICHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;

pa3pabarbiBaTh IUIAH pELIEHHs MPOOJEMBbl C YYETOM aHAIU3a MUMEIOIIMXCS
MaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM AESITEIBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOTO
Y KOMOWHHPOBAHHOTO B3aUMO/IEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbBIE UCCIIEIOBATEIBCKUE ACHCTBHS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHU PAKTUYECKUX 3a7a4, IPUMEHECHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJB30BaTh PA3JIMYHbIE BHJIBI JIEATEIBHOCTH II0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KIJIFOUEBBIMU MOHATHUAIMU U METOJIAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBIABJIAITh IIPUYMHHO-CJIEACTBEHHBIE CBSA3M U aKTyaJIM3UpOBATh 3ajauvy,
BBIJIBUTaTh TUTIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTHI JUIs TOKA3aTEIbCTBA CBOUX
YTBEPXKIAEHUM, 3a1aBaTh IMAPAMETPBI U KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pPEUIEHUs 3aJadyd  pe3yJIbTaThl,
KPUTUYECKU OLEHUBATh UX JOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh IEPEHOCUTh 3HAHUS B TMO3HABATEJIbHYI0 U MPAKTHYECKYIO 00JacTH
KU3HENEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE MJIEU, MpEIaraTb OPUTMHAIbHBIE MOAXOAbI U PELICHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabota c nHbOpMaIIHEiA:
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OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(POpPMAIMH (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHBIX BUJOB U (POPM IpE/ICTaBICHUSI, KPUTUUECKU OLIEHHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHATH PA3MYHbIE METOMABI MPHU TOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4EeOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHi, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BAaHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
Ounonornyeckon HHpopMaluu (CXeMbl, rpapuKu, IMarpaMMbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
OMOoJOrnyeckod HHPOpMalUUe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HaBaHWs M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBnajieHue YHUBEpCAIbHBIMU KOMMYHUKAaTUBHBIMU JICHCTBUSIMU:

1) obiienue:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCHUU O CYIIECTBY OOCYyXIaemMoi TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULUHN JPYTHMX YYAaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaThb HeBepOaJbHbIE CPEACTBA OOIIECHHS, TNOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyalluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMECTHasl IeSITENbHOCTb:
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MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI IpH peneHUN OUOJIOTHYECKON MPoOIIeMbI, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh I€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHU,
pacnpenenarTb pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0T0 yYaCTHUKA KOMaH bl B OOIIHIA
pEe3yNbTaT Mo pazpabOTaHHBIM KPUTEPHSIM;

npejJiaraTb HOBBIE IIPOEKTHI, OLEHHBAaTh HUJEHU C TO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBnajieHle YHUBEPCATBHBIMU PETYJISATUBHBIMU JEHCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUA TNPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JACHCTBHSX M MOCTYIKAaxX MO OTHONIEHWIO K JKHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEKOUTUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEITOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciMpsATh paMKy y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTUBBI B NIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
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BJaJ€Th HABBIKAMU  MO3HABATENbHOM  pedriekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUi, UCMOJIB30BaTh MPUEMBI peQuieKCHH AJsi OICHKU CUTyallld, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH pEUICHUS MO HUX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IPU AaHAINU3E€ pe3yJIbTaTOB
NEesTEeIbHOCTH;

3) npuHsTHE CEOS U APYTHUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAIN3E pE3yIbTaTOB
NEeSATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaTbl OCBOEHHUS COAEpXKaHUS y4eOHOro MpeaMeTa
«buonorusi» Ha yrayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIedYeHHe
npoduibHOro  oOydeHuss  oOydaromuxcss  Owonormd. OHH — BKIIIOYAIOT:
cneuurduueckue st ONOJIOTUY Hay4YHble 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAMN U NMpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTU I10
MOJIyYEHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHMIO B Pa3IMUYHBIX YUEOHBIX, a TaKXKe B
peanbHbIX XKU3HEHHbIX cUTyalnusx. [IpenMerHbie pe3ynbTarbl MPEACTaBICHBI 1O
rojilaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kaacce NOJHKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB TOPUPOABI U  pEUIeHMH NOpoOJieM  palMOHAIBLHOrO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHusM, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJsIus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OMOJOTMUYECKHUE TEOpUHU
(xnerounas Teopus T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOO0Opa3us
IIOTOMKOB IIE€PBOT0O IOKOJIEHUS, PACLICIUICHUS,, YUCTOThl raMeT, HE3aBUCHUMOIO
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HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
n3menunBoctu H. . Bapuiiosa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMH METOJAMHM HAy4YHOTO TO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, HU3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYHICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuii, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPIraHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BeUIeCTB (MeTaboIM3M), MPEBPAILEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOrO TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYAJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIY OPraHOWIaMH KIETKH U HUX
GYHKIHASIMH, CTPOCHHEM KJICTOK Pa3HBIX TKAaHEH W WX (QYHKIUSIMH, MEXIY
opraHaMud M CHCTEMaMu OpraHOB Yy pacTeHWH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUUSIME, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMU, MEXKIY 3Tarmamu
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJISATh OTIMYMUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOIOTHUECKUMU MTPOLIECCAaMU U SIBJICHHUSIMH, JIENaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHbIX OOILECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIE  PE3yJbTaThl HAa  YYEHUUYECKHUX
KOH(epeHusX;
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YMEHUE OLIEHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX HMCCIIEJOBAaHUN B
o0acTv GMOJIOTUHU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIlpaBJIEHHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaylied mpodeccuoHalIbHON
JEATEIbHOCTH B 00JacTH OUOJOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHBIM HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOQECcCUu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kaacce NOJHKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OHOJIOTHH B CHCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KApTUHBI MHpa, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH I[IEHHOCTHOI'O OTHOILIECHHS K HPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMYECKUX 3HAHWUW, KOTOpas BKIOYAeT
ONpENENCHUs] M IOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOMINUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOcUcTeMa, Ouocdepa), OHOIOrMUYECKHUE TEOpUU
(oBomroniMoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPUS SBOJIIOLMN), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMM  HAYYHOIO  IO3HaHMA,
UCIIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucanue, uzMepeHue, HaOII0JIeHUE, SKCIEPUMEHT), CIOCOO0aMUu BBISBICHUS U
OLICHKM aHTPOIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJJIONATPUYECKOTO U CUMITATPUYECKOTO BUA00Opa30BaHUs,
BIUSHUAA ~ JBWXKYIIMX  CWJI  DBOJIOINMM  HAa  reHOQOHA  TIOMYJISIUH,
IPUCIIOCOOTICHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HANPABICHUIN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;
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YMEHUE YCTAaHABIMBATh B3aUMOCBS3M MEXIY TMPOIECCAaMU HBOJIIOIUH,
JBIDKYIIAMH CHJIAaMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX SKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISTH  OTJIMYUTEIbHBIE  NPU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie oOuTaHMs, aOUOTHYECKUX U OMOTHUYECKHX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsl JOKAa3aTeIbCTBa POJCTBA OPraHM3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4U, BBISIBISATh TPUUUHHO-CIICICTBCHHbBIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI 1 TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M IPaKTUYECKUE padOThl, COOIMHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPAaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs Ielb HCCIEIOBAHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUU W MEJIUIIMHE, MPOBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeaoTBpAIICHUS
ri100aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTbHON
NEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOOTIONL30BAHHMS, MEAUITNHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATEIbHBI WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 00pa30BaHUsI.
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TEMATUYECKOE IINTAHUPOBAHUE
10 KJIIACC

HanmenoBanne pa3aciioB U TEM

KomngectBo yacos

DnekTpoHHbIC (IU(PPOBHIE)

Ne n/mt Kontponbusle = Ilpaktnueckue
MIPOTPAMMBI Bcero 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
bub6mnorexa POII
1 JKHBBIC CHCTEMBI U HX H3Y4CHNUE 2 0 0 https://resh.edu.ru/subject/5/10/
buomuoreka POIII
2 XuMHYecKasi OpraHUu3aIus KJICTKA 14 0 3 https://resh.edu.ru/subject/5/10/
buomuoreka POIII
3 buonorus knerku 1 0 0 https://resh.edu.ru/subject/5/10/
bu6mnorexa POIII
4 Crpoenne n GyHKIUK KICTKH 15 0 1 https://resh.edu.ru/subject/5/10/
buomuoreka POIII
5 OOMeH BellecTB U MpeBpalleHue 9 0 0 .
SHEPIHH B KICTR https://resh.edu.ru/subject/5/10/
bub6mnorexa POIII
6 JKM3HEHHBIH LMK KIeTKH 6 0 0 https://resh.edu.ru/subject/5/10/
7 Hacnencteennas uadopmanus u 10 0 0 Bubmioreka POIII

peanmuzanus €€ B KIIETKE

https://resh.edu.ru/subject/5/10/
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buommoreka POIIL

8 Pa3sMHOMKEHHE ¥ Pa3BUTUE OPTAHM3MOB 14 https://resh.edu.ru/subject/5/10/
r buomuorexa POIII
9 CHCTHUKA — HayKa O HACJICACTBCHHOCTU 1 . .
W M3MCHUHBOCTH OPTAHI3MOB https://resh.edu.ru/subject/5/10/
buommoreka POIII
10 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 14 https://resh.edu.ru/subject/5/10/
buomuoreka POIII
11 3aKOHOMEPHOCTH H3MEHUHBOCTH 7 https://resh.edu.ru/subject/5/10/
buomuoreka POIII
12 ['enernka uenosexa 4 https://resh.edu.ru/subject/5/10/
bubimmoreka POII
13 Cenexuus OpraHu3MoB 4 https://resh.edu.ru/subject/5/10/
5 buomuoreka POIII
HNOTCXHOJOITUA U CHHTCTHUUYCCKAs .
14 SHOTOMIS 4 https://resh.edu.ru/subject/5/10/
buomuoreka POIL
15 Ctpoenue u GyHKIHH OpraHU3MOB 23 https://resh.edu.ru/subject/5/10/
bub6mnorexa POIII
16 buonorus xak Hayka 2

https://resh.edu.ru/subject/5/10/

46




17 [ToBTOpEHME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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11 KJIIACC

HanmenoBanmne pasaciioB U TEM

KomngecTBo yacos

DnekTpoHHbIC (IU(PPOBHIE)

Ne n/m Kontponbusle  IIpakTuueckue
MPOrpPaMMBbI Bcero o0Opa3oBaTelibHbIE PECYPCHI
paboThI paboThI
3aposk/IcHUE U Pa3BUTHE bu6amnoreka POIII
1 OBOJIIOLIMOHHBIX TIPEICTABICHHIT B 4 https://resh.edu.ru/subject/5/11/
OUOJIOrUU
bubmuoreka POIL
2 MUKPOIBOIIOLHS U €€ Pe3yNIbTaThI 15 2 https://resh.edu.ru/subject/5/11/
bubnuoreka POIII
3 MakposBosmronus 1 €€ pe3ynbTaThl 7 https://resh.edu.ru/subject/5/11/
. bubmuoreka POI
pOI/ICXO)KIIGHI/IC H pa3BI/ITI/Ie KHU3HHU 1 5 .
4 12 Jenute 16 : https://resh.edu.ru/subject/5/11/
bubmuoreka POI
5 HpOI/ICXO)K,Z[eHI/Ie YCJIIOBCKA — 11 1 ] .
AHTPOTIOTCHES https://resh.edu.ru/subject/5/11/
DKOJIOTHs — HayKa O bu6mmoreka POILI
5 B3aHMMOOTHOLICHHAX OPraHH3MOB 1 4 05 https://resh.edu.ru/subject/5/11/
Hanopr AHU3MCHHBIX CUCTEM C
OKpYy>Karollen cpeion
buoimoreka POIIL
7 Opranu3Mebl U cpesia OOUTaHUs 10 15

https://resh.edu.ru/subject/5/11/
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buommoreka POIIL

8 OKOJIOTHsl BUJIOB  TIOMY AU 10 0 0.5 https://resh.edu.ru/subject/5/11/

3 bubnuoreka POILI
KOJIOTUA COO6H_ICCTB. .

9 A KOTOMIICCKIE CHCTEMAL 12 0 0.5 https://resh.edu.ru/subject/5/11/
bubmuoreka POII

10 buocdepa — riobaibHas SKocUCTEMA 7 0 https://resh.edu.ru/subject/5/11/
bubmuoreka POIL

11 Henosex 1 okpysatomas cpezia 6 0 https://resh.edu.ru/subject/5/11/

OBILEE KOJIMYECTBO YACOB I10 107 . .

[TPOTPAMME
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I[TOYPOYHOE IIJTAHUPOBAHUE
10 KJIIACC

KommuectBo yacos

DJeKTpoHHBIE HU(POBBIE

Ne n/m Tema ypoka Kontponsnusle = IlpakTnueckue
Bcero 00pa3oBaTeNbHbIE PECyPCH
paboThI paboThI
% . bu6anorexa POII
l HNBBIC CUCTEMBI 1 UX CBOHUCTBA. YPOBHeBaﬂ 1 0 .
OPTAHH3AIIHS HKUBHIX CHCTEM. https://resh.edu.ru/subject/5/10/
M buomuoreka POIII
2 €TOO0JIOT U 6I/IOJ'IOFI/I‘IGCKOFO 1 0 .
HCCIIe IOBAHMSL https://resh.edu.ru/subject/5/10/
. buomuoreka POIII
3 XHUMHYECKHM cOCTaB KJIETKH. Poib BOJbI B 1 0 .
—— https://resh.edu.ru/subject/5/10/
P bu6mnorexa POII
4 OJIb MI/IHepaJ'ILHBIX BCIICCTB B 1 0 ) .
KU3HEAESTEIbHOCTH KIETKH, https://resh.edu.ru/subject/5/10/
buomuorexa POII
5 OpraHu4ecKue BEIEeCTBa KJIETKU — YIIIEBOIBI. 1 0 https://resh.edu.ru/subject/5/10/
bub6mnorexa POIII
6 OpraHnvecKre BeIecTBa KICTKH — JTUTTH/IBI. 1 0 https://resh.edu.ru/subject/5/10/
buonorudeckue GyHKINH YrIeBOOB. Buomuorexa POIII
7 Hpariiecias pabora Nel "OOnapysere 1 0 1 https://resh.edu.ru/subject/5/10/

YTJIE€BOJOB C MOMOIIBIO KAYECTBEHHBIX
peakmmii”.
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buommoreka POIIL

8 OpraHu4ecKue BEIEeCTBA KIETKH — OEIIKH. https://resh.edu.ru/subject/5/10/
bubamoreka POIL
9 Crpoerue GemKOBEIX MONEKYL. https://resh.edu.ru/subject/5/10/
Paznoobpasue 6enxoB. [IpakTiueckas padbora bu6mmoreka POIILI
10 Ne2 "Obnapysxenue GeIkoB ¢ HOMOMLI0 https://resh.edu.ru/subject/5/10/
Ka4eCTBEHHBIX peaKIfuii'.
bubamoreka POII
11 DepMeHTEI. https://resh.edu.ru/subject/5/10/
bubamoreka POII
12 Hyxkneunnossie kucnotel. Ctpoenue JTHK. https://resh.edu.ru/subject/5/10/
13 Oynxuun JJHK. CoBpeMeHHBIE METOBI Bubmiorexa PO .
H3yYeHMA HYKIICHHOBEIX KHCIIOT. https://resh.edu.ru/subject/5/10/
bu6anoreka POII
14 Crpoerne n Qynkmm PHK 1 ATO. https://resh.edu.ru/subject/5/10/
MeTobl CTPYKTYPHOM GHOIOTUH. bubmuoreka POIII
15 [IpakTudeckas padora Ne3 "Uccnenoanue https://resh.edu.ru/subject/5/10/
HYKJICMHOBBIX KHUCJIOT, BBIACJICHHBIX M3
KJIETOK Pa3IMYHBIX OPraHU3MOB".
. Y bu6mmorexa POIII
16 [MpoBepounas padora "JKusbie cucrembl",

"XuMunyeckast opraHu3anys KJIeTKu" .
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Hcropust OTKPBITUA U U3Y4EHUS KIIETKHU.

buommoreka POIIL

17 KileTouHas Teopis. https://resh.edu.ru/subject/5/10/
butmmoreka POIII

18 Tuns! knerok. [IpokapuoTndeckas KiIeTKa. https://resh.edu.ru/subject/5/10/
bubmuoreka POII

19 JKu3HeNeATeNBHOCTb IPOKAPHOT. https://resh.edu.ru/subject/5/10/
butmmoreka POIII

20 CTpoenue SyKapuOTHIECKOH KIETKH. https://resh.edu.ru/subject/5/10/
buGmmoreka POIII

21 TloBepXHOCTHEII anMapaT KIETKH. https://resh.edu.ru/subject/5/10/
bubnuoreka POII

2z Tparcropr BemecTs KIETKH. https://resh.edu.ru/subject/5/10/
butmmoreka POIII

23 [uronnasma n e€ opranouer. https://resh.edu.ru/subject/5/10/
butmmoreka POIII

24 OnromemGparitibie OpraHOMIbL. https://resh.edu.ru/subject/5/10/
bubmuoreka POIII

25 [TonmyaBTOHOMHBIE OpraHOUABI KIETKH.

https://resh.edu.ru/subject/5/10/
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buommoreka POIIL

26 Iurocxerer. https://resh.edu.ru/subject/5/10/
bubmorexa POII
27 HememOpanHbie OpraHOU/b! KICTKA. https://resh.edu.ru/subject/5/10/
bu6mmoreka POIILI
28 Crpoenue u Gysiumn A1pa. https://resh.edu.ru/subject/5/10/
bubmorexa POII
29 ['enernyeckuii anmapat KJIE€TOK 3yKapHOT. https://resh.edu.ru/subject/5/10/
CpaBHHUTENBHAS XapaKTEPUCTHKA KIIETOK Buommotexka POIII
30 oyiapuor. Hpaxriticckas pabora Nod 05 https://resh.edu.ru/subject/5/10/
H3ydenune cTpoeHUs KJIETOK pa3InYHbIX
OpraHu3MoB".
MerToabl KIIeTOUHON OUOTIOTHY. Bbuommorexa POIII
31 Tpairieckas padora Nes "Hsyuenne 0,5 https://resh.edu.ru/subject/5/10/
METOA0B KJIIECTOYHOU onoJIornu
(muddepennmanbHOE IGHTpUPYTHpOBaHHE)" .
I " " bu6mmnorexa POII
32 poBepouHas pabora "buonorus kineTku", .
"CrpoeHue 1 GyHKLUA KIeTKn" https://resh.edu.ru/subject/5/10/
bubmmorexka POIII
33 Obnen BemecTs — MeraGomsMm. https://resh.edu.ru/subject/5/10/
bu6mmoreka POIII
34 ABTOTpOGHBIN THII 0OMEHA BEIIECTB.

https://resh.edu.ru/subject/5/10/
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buommoreka POIIL

35 @oTocHHTeE3. https://resh.edu.ru/subject/5/10/
bubnuoreka POILI
36 3nauenue porocnnresa. https://resh.edu.ru/subject/5/10/
. buommoreka POIIL
ABTOTpOdHBIN THIT 0OMEHA BEIIECTB. )
37 XeMOCHHTES. https://resh.edu.ru/subject/5/10/
bubmuoreka POIL
38 DHepreTHYeCKUil 0OMEH — TUCCUMUIIALIHSL. https://resh.edu.ru/subject/5/10/
bubmuoreka POIL
39 KrerouHoe nerxanme. https://resh.edu.ru/subject/5/10/
bubmmoreka POIIL
40 Bpoxere. https://resh.edu.ru/subject/5/10/
" bubmuoreka POI
[IpoBepounas pabora "OOMeH BelecTB U .
41 [peBpaLLeHHe SHEPIUH B KIETKe" https://resh.edu.ru/subject/5/10/
bubmuoreka POIII
42 FKU3HEHHBII LHMICT KIETKH. https://resh.edu.ru/subject/5/10/
buoimoreka POII
43 Matpuunsiii cunres JJHK.

https://resh.edu.ru/subject/5/10/
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buommoreka POIIL

44 XpomMocoMbL. https://resh.edu.ru/subject/5/10/
bubnuoreka POILI

45 Jlenenue KIeTKH — MUTO3. https://resh.edu.ru/subject/5/10/
buommoreka POIIL

46 Buonornyeckoe 3HaUE€HHE MUTO34. httDSZ //resh.edu.ru /subiect/5/ 10/
bubmuoreka POIL

47 Perynsius »Ku3HEHHOTO UK KJICTOK. https://resh.edu.ru/subject/5/10/
bubmuoreka POIL

48 Peakiun MaTpiyHOro CHHTE3A. https://resh.edu.ru/subject/5/10/
bubmmoreka POIIL

49 Tpanckpunuus PHK. https://resh.edu.ru/subject/5/10/
bubmuoreka POI

50 Tpancusiums. https://resh.edu.ru/subject/5/10/
bubmuoreka POIII

ol Buocnures 6enka. https://resh.edu.ru/subject/5/10/
buoimoreka POII

52 MexaHu3MBbI IKCIIPECCUU TeHOB. [ 'eHoM

3YKapHOTOB.

https://resh.edu.ru/subject/5/10/
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MexaHu3Mbl S3KCIPECCUU TeHOB. [ 'eHoM

buommoreka POIIL

53 IIPOKAPHOTOB. https://resh.edu.ru/subject/5/10/
bubnuoreka POILI
54 OCHOBEI BHPYCOTOTHH. https://resh.edu.ru/subject/5/10/
buommoreka POIIL
55 3HatIeHKe BUPYCOB. https://resh.edu.ru/subject/5/10/
bubmuoreka POIL
56 MeTobL MONIEKyILAPHO: GHOMNOTHE, https://resh.edu.ru/subject/5/10/
[IpoBepounas pabota "Ku3HEHHBII UK bubmorexa POII
57 knetku, "HacnencTBennas nabopmanus u https://resh.edu.ru/subject/5/10/
peanmu3anus ee B KieTke"
bubmmoreka POIIL
58 DOpMBI pasMHOXKEHHS OPTaHH3MOB. https://resh.edu.ru/subject/5/10/
bubmuoreka POI
59 [Tonogoe pasmHoxeHe. https://resh.edu.ru/subject/5/10/
bubmuoreka POIII
60 Meitos. https://resh.edu.ru/subject/5/10/
buoimoreka POII
61 Buonornueckuii cMbBICH Melo03a.

https://resh.edu.ru/subject/5/10/
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I'ameTorenes. O0pa3oBaHNE U PA3BUTHE

buommoreka POIIL

62 IIOJIOBBIX KJIETOK. https://resh.edu.ru/subiect/5/10/
buomuorexa POIII
OmnogoTBopeHne u YMOpHOHATBHOE .
63 Da3BUTHE KHBOTHBIX. https://resh.edu.ru/subject/5/10/
buommoreka POIIL
64 NunuBruyanpHOE pa3BUTUE OPraHU3MOB — . )
OHTOTEHE3. https://resh.edu.ru/subject/5/10/
. buomuoreka POIII
®opMHUpPOBaHUE OPTAHOB U TKAHEH y .
65 3apobILIa. https://resh.edu.ru/subject/5/10/
. buomuoreka POIII
BinsiHuMe oxpyskarolen cpeisl Ha .
66 IMOpHOTeHe3. https://reSh.edU.rU/SUbleCUS/lO/
bubmmoreka POIIL
67 Passuie KUBOTHbIX. https://resh.edu.ru/subject/5/10/
buomuorexa POII
68 Poct KHBOTHBIX. https://resh.edu.ru/subject/5/10/
buomuoreka POIL
69 PaswnosKerie 1 passuTie pacteri. https://resh.edu.ru/subject/5/10/
buoimoreka POII
70 OII0/10TBOpPEHHE Y PACTEHUIA.

https://resh.edu.ru/subject/5/10/
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[IpoBepounas padora "PasMHOXEHUE U

buommoreka POIIL

7 pa3BuTHE OpFaHI/I?:MOB" httpS//rESh edU ) rU/SU b I eCt/S/lO/
W bubmoreka POIII
72 CTOpUS CTAHOBIIEHUS U PA3BUTHUSL . ]
TCHETHKH KaK HAYKH. https://resh.edu.ru/subject/5/10/
OCHOBHBIC TTOHSTHUS U CUMBOJIBI TEHETUKH. bubmorexa POII
73 [Ipaktnueckas padora Ne6 "JIpozoduina kak https://resh.edu.ru/subject/5/10/
00BEKT TEHETUUECKUX UCCIEIOBAHUN".
3aKOHOMEPHOCTH HacIENOBaHUs IPU3HAKOB. Buommotexka POIII
Mororubpiatioe cipeiBariie. https://resh.edu.ru/subject/5/10/
74 AHanmm3upyrolee CKpenuBaHme.
[Ipaktudeckas padora Ne7 "HM3yuenue
Pe3yIbTaTOB MOHOTHOPHUIHOTO CKpPEIIMBAHUS
y npozoduist”.
JurubpuaHoe ckpeluBaHue. Buommotexka POIII
75 Hpaicririecicas padora Ned "Hsyueriite https://resh.edu.ru/subject/5/10/
PE3yIbTaTOB JUTUOPUIHOTO CKPEITUBAHUS Y
Ipo30¢h k",
bubnuorexa POIII
76 [IpuMmeHeHne MaTeMaTHIECKUX PACUETOB IPH . ]
He3aBHCHMOM HAcJIe[0BAHHHU IPU3HAKOB. https://resh.edu.ru/subject/5/10/
B y bubmmorexa POII
77 3aMMO/ICHCTBUE AIIENILHBIX TCHOB. ]
HeroIHOe JOMUHUPOBaHHE. https://resh.edu.ru/subject/5/10/
bubnuorexa POIII
78 I'eHoTHN Kak LEIOCTHAS CUCTEMA. 05

B3auMoelicTBie HeasIeIbHbIX I'€HOB.

https://resh.edu.ru/subject/5/10/
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Pemenne 3ama4y Ha B3aNMOJIEUCTBHS

buommoreka POIIL

” HeaJlJIeIbHBIX TEHOB. https://resh .edu.ru/subiect/5/10/
buomuorexa POIII
80 T'enernka nona. https://resh.edu.ru/subject/5/10/
q bu6anoreka POII
acyeI0BaHKE NPU3HAKOB, CLEIIIEHHBIX C )
81 TIOJIOM. https://resh.edu.ru/subject/5/10/
- buomuoreka POIII
82 pPUMEHEHHE TEHEATOTHYECKOT0 METOA TIPU . ]
pelLIeHNH 3a/ad. https://resh.edu.ru/subject/5/10/
c buomuoreka POIII
83 LEIUICHHOE HACIIE0BAHUE TIPU3HAKOB. . _
XpoMOCOMHas TeOpHs HACIIECTBEHHOCTH. https://resh.edu.ru/subject/5/10/
bu6mnorexa POII
84 CLeIUIeHHOE HACIIEJOBAHNE TSHOB. https://resh.edu.ru/subject/5/10/
buomuorexa POII
85 KoMOMHHpOBaHHBIE TEHETHYECKHUE 3a/1a4H. https://resh.edu.ru/subject/5/10/
A buomuoreka POIL
86 CIIEKTbI OMOJIOTMYECKUX MEXAHU3MOB, . _
CBSA3aHHBIX C TEHOMOM. httDS.//reSh.edU.rU/SUbIECUS/].O/
- bub6mnorexa POIII
87 3MEHYMBOCTH NPU3HAKOB. BHbI

U3MECHYHUBOCTH.

https://resh.edu.ru/subject/5/10/

59




buommoreka POIIL

88 MomuuEanmonHas HSMEHIHBOCTE. https://resh.edu.ru/subject/5/10/
HopwMa peakunn npusHaka. [Ipaktrdeckas Bbuommorexa POIII
pabora Ne9 "Hcenenosarue 5 https://resh.edu.ru/subject/5/10/
89 3aKOHOMEPHOCTEN MOIU(DUKALMOHHOM 0.5
n3MeHYnuBoCTH. [locTpoeHNe BapralmoHHOTO
psaa ¥ BapHalMOHHOM KpHBOil".
bubmoreka POII
90 I'eHoTHIIUECKASI UBMEHUUBOCTb. ]
KoMGHHATHBHAS H3MEHIHBOCTD. https://resh.edu.ru/subject/5/10/
MyTanuonHas u3MeHYUBOCTh. [IpakTuueckas bubmorexa POII
91 pabora Nel0 "Myranun y aposoduiet (a 0.5 https://resh.edu.ru/subject/5/10/
TOTOBBIX MHKpOTIpemnaparax)".
bu6anoreka POII
%2 TIpyitHit BOSHUKHOBSHHA My Al https://resh.edu.ru/subject/5/10/
bubmoreka POII
93 3aKOHOMEPHOCTH MYTAIMOHHOTO MPOIIEcca. ]
T — https://resh.edu.ru/subject/5/10/
bu6anoreka POIII
94 Tenerua wenosexa. https://resh.edu.ru/subject/5/10/
Hacnencrsenssle 3a001€BaHAS YEI0OBEKA. buoimoreka POII
95 [Ipaktuueckas padora Nell "Cocraienue u 1 https://resh.edu.ru/subject/5/10/
aHaJIN3 POIOCIOBHOM".
but6moreka POIII
96 MeTo/1bI MEAMIIMHCKOM TeHETHUKH.

https://resh.edu.ru/subject/5/10/
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buommoreka POIIL

97 [IpoBepounast padota "OCHOBBI TeHETUKH" httDSZ //resh.edu.ru/subiect/5/10/
OCHOBHBIE TTOHATHS CEIEKIIUH. butmmoreka POIII
98 https://resh.edu.ru/subject/5/10/
MeTobl CENeKIMOHHOM PaboTHI. butmuoreka POIII
% https://resh.edu.ru/subject/5/10/
[uGpuansanys. bubmorexa POII
100 https://resh.edu.ru/subject/5/10/
CoxpaHeHue, U3y4IEHHUE U UCTIOIb30BaHUE buomuoreka POIII
101 TCHCTHHECKIX pPECYpCOB. https://resh.edu.ru/subject/5/10/
BHOTEXHOJIOrHS KaK HayKa U OTPacilb butmuoreka POIII
102 NpOU3BONCTEA. https://resh.edu.ru/subject/5/10/
OCHOBHbIE HAMPABJICHUS CHHTETHIECKOM bubmuoreka POI
103 GUOIIOrUH. https://resh.edu.ru/subject/5/10/
XPpOMOCOMHast ¥ TeHHAsI HH)KCHEPHS. bu6anorexa POIII
104 https://resh.edu.ru/subject/5/10/
MenumiHCKHe OMOTEXHOIOTHH. Buomuorexka POIII
105
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OpraHusM Kak eIUHO€E LENO0E. bubmoreka POIII

106 https://resh.edu.ru/subject/5/10/
TkaHu pacTeHHiA. bubmorexa POILI

107 https://resh.edu.ru/subject/5/10/
TxaHM )KUBOTHBIX M YEJIOBEKa. buomuorexa POIII

108 https://resh.edu.ru/subject/5/10/
Opranbl. CUCTEMBI OPraHOB. bubmoreka POII

109 https://resh.edu.ru/subject/5/10/
Ornopa Tena OpraHu3MOB. bu6mmoreka POIII

110 https://resh.edu.ru/subject/5/10/
CkeneT >KUBOTHBIX. buomuoreka POIII

111 https://resh.edu.ru/subject/5/10/
JIBM>KeHNE OpraHu3MOB. bubmorexa POII

112 https://resh.edu.ru/subject/5/10/
Pa6ora MpImII. bu6mnorexa POII

113 https://resh.edu.ru/subject/5/10/
ITutanue opraHu3MoB. bubmmorexa POII

114 https://resh.edu.ru/subject/5/10/
[TuTaHue KUBOTHBIX. bubmuoreka POIL

115

https://resh.edu.ru/subject/5/10/
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JIbIXaHHE OPTaHU3MOB. bubmorexa POII

116 https://resh.edu.ru/subject/5/10/
JpIxaHue ;KUBOTHBIX. bubmorexa POILI

117 https://resh.edu.ru/subject/5/10/
TpaHCIIOPT BEIECTB y OPTaHU3MOB. bubnuoreka POILI

118 https://resh.edu.ru/subject/5/10/
TpaHCIOPT BEIECTB Y KUBOTHBIX. Buommoreka POIII

119 https://resh.edu.ru/subject/5/10/
BbhljeneHue y OpraHu3MoB. bubmmorexa POII

120 https://resh.edu.ru/subject/5/10/
Briaenenue y )KUBOTHBIX. bubmorexa POII

121 https://resh.edu.ru/subject/5/10/
3ammuTa y OpraHu3MoB. bubmorexa POII

122 https://resh.edu.ru/subject/5/10/
VMMyHHasi cCHCTeMa. bu6mmoreka POILI

123 https://resh.edu.ru/subject/5/10/
MeXaHu3M HMMYHHOTO OTBETA. buoimmoreka POIIL

124 https://resh.edu.ru/subject/5/10/
Pa3paskiMOCTb ¥ PETYJIALMSA Y OPraHU3MOB. butmmoreka POIII

125

https://resh.edu.ru/subject/5/10/
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Hepsnas cuctema u pedieKTopHas peryIisiiust Bbuonuorexka POIII
126 ¥ JKHBOTHBIX. https://resh.edu.ru/subject/5/10/
'yMopasibHas peryJisius ¥ SHI0KPUHHASL bubmmoreka POIII
127 CHCTEMa KHMBOTHBIX H YETOBEKA. https://resh.edu.ru/subject/5/10/
I[Tposepounas pabota "CtpoeHue u GyHKIIHHA Buomuorexa PDIII
128 OpraHu3MOB" https://resh.edu.ru/subject/5/10/
bu6mmoreka POIILI
129 Bronorus kak KOMILUICKCHAsI HayKa. https://resh.edu.ru/subject/5/10/
bu6mmoreka POIII
130 Bburornorus kak 4acTh COBpEMEHHOTO OOIIECTBA. https://resh.edu.ru/subject/5/10/
bubmorexa POII
131 Wrorosast KOHTPOIbHAs pabOTa https://resh.edu.ru/subject/5/10/
bubmorexa POII
132 TosTopenue. https://resh.edu.ru/subject/5/10/
bu6mmoreka POILI
133 TTosropenue. https://resh.edu.ru/subject/5/10/
bu6mmoreka POILI
134 IlosTopenue. https://resh.edu.ru/subject/5/10/
bubmmorexa POIII
135 [ToBTOpEHHE.

https://resh.edu.ru/subject/5/10/
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136 [ToBTOpEHHE.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

65

bubmuoreka POII
https://resh.edu.ru/subject/5/10/




11 KJIIACC

KomngecTBo yacos

DJeKTpoHHbIE HU(POBBIE

Ne i/ Tema ypoka Kountposbnbie [IpakTnueckue
Bceero 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
bubmmorexa POII

! Isomonmonnas reopus 1. Jlapsuna 1 0 https://resh.edu.ru/subject/5/11/

2 I[BI/I)KYIIII/IC CHUJIBI DBOJIFOIINU BHU OB I10 1 0 BH6HH0TeKa PBHI .
Y. Jlapsuny https://resh.edu.ru/subject/5/11/
B bubmorexa POII

3 0pb6a 3a CYIICCTBOBAHUC, 1 0 . .
€CTECTBEHHBIN U UCKYCCTBEHHBINH O0TOOD https://resh.edu.ru/subject/5/11/

4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1 0 bubmmoreka POIII )
BOJTIOLUH https://resh.edu.ru/subject/5/11/

5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1 0 Bubmiorexa POII )
MUKPOSBOIOIHUS ¥ MAKPOIBOIIOLIHS! https://resh.edu.ru/subject/5/11/
n bubmmorexa POIII

6 OIyJIInus — 3JICMCHTApHAA CAUHHNLIA 1 0 .
SBOJTIOLUH https://resh.edu.ru/subject/5/11/
3aKOH r€HeTUYECKOro paBHOBeCHS JK. Buomuorexa POIII

7 Xapm, B. Baitnbepra. Jlabopatopras 1 0 05 https://resh.edu.ru/subject/5/11/
pa60Ta «BrIsIBIIEHHE N3MEHUUBOCTH y
0co0el 0JTHOTO BHJIa»
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buommoreka POIIL

8 OneMeHTapHbIE GaKTOPBI IBOMIOLHH https://resh.edu.ru/subject/5/11/
Dddekt ocHoBarens. Idext bubsnorexa PO ]
9 GYTHLIOYHOrO TOPIBIIIKA https://resh.edu.ru/subject/5/11/
M " " bubmorexa POII
10 vUrpanuu. ¥i3oJsiuu NOoIyJIauu: . .
reorpaduueckas, GHOTOrHIECKas https://resh.edu.ru/subject/5/11/
11 EctectBenHsblil oTO0p — bubmorexa POLL ]
HATIPABJIAIONIHI (AKTOP FBOTIOIHH https://resh.edu.ru/subject/5/11/
bubmorexa POII
12 Ionosoi orbop https://resh.edu.ru/subject/5/11/
[Ipucrnoco0aeHHOCTh OPraHU3MOB KaK buomorexa POIII
pe3yJIbTaT MHKpPOSBOJIIOLHH. https://resh.edu.ru/subject/5/11/
13 Jlaboparopuas padota «3yueHue 0.5
apomMop(}o30B 1 nAMOAAANTALUHN Y
paCTeHI/Iﬁ 1 ) KUBOTHBIX)»
[IpuMephI MPHCTIOCOOIEHHI Y bubmoreka POII
OpraHU3MOB: MOP(OIOrHYECKHE, https://resh.edu.ru/subject/5/11/
14 (dbuzmonornueckue, ONOXUMUIECKUE, 05

noseneHueckue. JlabopatopHas pabora
«ITpucnocobneHnst OpraHu3MoOB U UX
OTHOCHUTEJIbHAS 11€7IECO00Pa3ZHOCTh)
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Bup, ero kpurepuu u CTpykTypa.
JlaGopaTtopHas pabora «CpaBHEHHE

bubmuoreka POII
https://resh.edu.ru/subject/5/11/

15 0.5
BUJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHIO»
bubmmoreka POII
16 CrpyxTypa BHza https://resh.edu.ru/subject/5/11/
bubanorexka POIL
BunooOpa3oBanue Kak pe3ysibraT )
17 MHKDO3BOJIOIHHI https://resh.edu.ru/subject/5/11/
18 CBsI3b MUKPO?BOIIIOLIUH U bubmiorexa POIII _
SHIEMHOIOTHH https://resh.edu.ru/subject/5/11/
19 Makpossontonus. [TaneonTonornueckue bubmmoreka POIII )
METOITBI H3YHeHHUsT SBOTIOIHH https://resh.edu.ru/subject/5/11/
B bu6anorexka POIII
uoreorpauuecKue METOIbl U3YUCHUS _
20 SBOJTIOLUH https://resh.edu.ru/subject/5/11/
OMOPHOJIOTHYECKUE U CPABHUTEIHHO- Bbuomuoreka POIII
21 MOP(OJIOTHUECKUE METO bl H3YUEHUS https://resh.edu.ru/subject/5/11/
IBOJIFOIHH
MonekynsapHO-TEHETUUECKUE, Bbuomorexka POIII
22 OMOXMMHUYECKHE U MaTeMaTHIECKHe https://resh.edu.ru/subject/5/11/
MCTOABI U3YYCHUA 3BOJIFOIIUN
bu6amnorexa POIII
23 OO111e 3aKOHOMEPHOCTH HBOJIOLIH

https://resh.edu.ru/subject/5/11/
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AnantuBHas paguaus.

buommoreka POIIL

24 HepaBHOMEpPHOCTb TEMIIOB YBOIOLHH https://resh.edu.ru/subject/5/11/
H butmmoreka POIII
aquHe THUIIOTC3bI HpOI/ICXO)KI[eHI/IH .
25 JKU3HU Ha 3eMie https://resh.edu.ru/subject/5/11/
butiuoreka POIII
HOHay‘lHBIe HpeI[CTaBJ'IeHI/ISI (0] .
26 3apOIKIACHHH XKU3HH https://resh.edu.ru/subject/5/11/
2 OcHOBHBIE 3Tallbl HEOPraHN4YECKON bubmorexa PO ]
! SBOJIFOIIAN https://resh.edu.ru/subject/5/11/
butmmoreka POIII
28 ['inoTessr saporKaeHns KU3HA https://resh.edu.ru/subject/5/11/
Hcropus 3eMian 1 METONIbI €€ U3yUECHHUS. Buomuotexa POIII
29 Taboparopnas pabora «Hsyenne 1 0.5 https://resh.edu.ru/subject/5/11/
OIIMCAaHHUEC UCKOITIaCMBbIX OCTAaTKOB
,Z[peBHI/IX OpFaHI/IBMOB»
30 Hauanbnble 3Tansl oprannyecKkoin bubmorexa POIII _
SBOIIOLUN https://resh.edu.ru/subject/5/11/
bubmuoreka POIII
31 OBOIOLHS SYKapHOT https://resh.edu.ru/subject/5/11/
o butmmoreka POIII
3 2 CHOBHBIC 3TaIlbl 3BOJJIFOIITNHN 05

PaCTUTCIILHOTO MUpPaA. HpaKTI/I‘lCCKaH

https://resh.edu.ru/subject/5/11/
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paborta «3ydenne ocoOeHHOCTEH
CTPOCHHS PACTEHUI PA3HBIX OTICIIOBY

OCHOBHBIE 3TaIbI 9BOJIIOIIUH

buommoreka POIII

33 JHBOTHOTO MDA https:/resh.edu.ru/subject/5/11/
OBouonus )KUBOTHBIX. [IpakTrueckas bu6moreka PIIILI
34 pabora «Hsyserue ocobeRHOCTER 0.5 https://resh.edu.ru/subject/5/11/
CTPOCHHUA ITO3BOHOYHBIX KUBOTHBIX)
PassuTHe sxu3Hu Ha 3eMie 10 3paM U bubmiorexa PO _
3 nepuonam https://resh.edu.ru/subject/5/11/
36 MaccoBble BBIMUPAHUS — bubmmorexa POII _
SKOJIOTHYECKUE KPHU3HCHI IIPOLIIONO https://resh.edu.ru/subject/5/11/
C . . bubmorexa POII
OBPEMCHHBIU 3KOJIOTUYCCKUUN KPU3UC, .
37 €ro 0COBEHHOCTH https://resh.edu.ru/subject/5/11/
COBpGMeHHaﬂ CUCTEMA OPraHUYCCKOTO BH6HI/IOTGK3 PBIH ]
38 IIPOLIIOTO https://resh.edu.ru/subject/5/11/
0 bubmmorexa POIII
CHOBHBIC CUCTCMATUYCCKUC I'PYIIIbL .
39 OPraHH3MOB https://resh.edu.ru/subject/5/11/
bu6mmoreka POILI
40 AHTpPOIIONOTrUsI — HayKa O 4eJIOBEKE
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Pa3BuTue npencrabienuii o

buommoreka POIIL

4l T — https://resh.edu.ru/subject/5/11/
MecTo ue0oBeKa B CUCTEME butmmoreka POIII
opranuyeckoro Mupa. JlaboparopHas https://resh.edu.ru/subject/5/11/

42 pabota «M3yuenue ocoOeHHOCTEH 0.5
CTpOCHI/IH CKCJICTA YCJIOBCKA, CBA3aHHBIX
C HpHMOXO)K)IeHI/IeM))

bubmuoreka POIL

43 J(BIKyIIie CHITbl aHTpOTIOTeHes3a https://resh.edu.ru/subject/5/11/
CoOOTHOMIEHNE OMOJIOTHYECKUX U Buomuorexa PDOIII

44 COLMATBHBIX (aKTOPOB B https://resh.edu.ru/subject/5/11/
aHTPOIOreHE3e

bubmuoreka POI

45 OCHOBHBIG craagnuu aHTponoreHesa httDS//reSh edu . rU/SUbIeCUS/l 1/

bubnuoreka POIII

46 [TaneoreneTnka u maneoreHOMHKa https://resh.edu.ru/subject/5/11/

bubmuoreka POIII

47 OBoJMOIHs COBPEMEHHOTO HeoBeka https://resh.edu.ru/subject/5/11/
Yenopeueckue packl. [IpakTudeckas bu6mmoreka POILI

48 pabota «3yueHne s3KOIOrHuecKux 0.5

ajanTaruil 4eJIoBeKa

https://resh.edu.ru/subject/5/11/
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M bubnuorexa POII
49 K TUCIUITHHAPHBIC METO/IbI 0 _
AHTPOMONOTHI https://resh.edu.ru/subject/5/11/
0 bubmorexa POILI
50 3aposiaeHue 1 PasBUTHE KONIOTHH https://resh.edu.ru/subject/5/11/
Merozsl 3xonorun. JlaboparopHas 0 bubmorexa POII
51 pagora «Hsyuenne MeT0/10B 0.5 https://resh.edu.ru/subject/5/11/
JKOJIOTHYECKHUX HCCIIET0BAHMINN
3 . bubmorexa POILI
59 Hauy€HHE DKOJOTHUECKUX 3HAHUM IS 0 . )
S — https://resh.edu.ru/subject/5/11/
0 bubmuorexa POIILI
53 OKOJOTHHECKHE aKTOpEI https://resh.edu.ru/subject/5/11/
Abuotuueckue akropsl. CBET Kak bubmorexa POII
£4 sKkonoruueckuii paxrop. JlaGoparopHas 0 05 https://resh.edu.ru/subject/5/11/
pabota «BpIsBICHHE PUCTIOCOOICHUI
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue pakropsl. Temmneparypa Bbuommotexka POIII
KaK 2KOJIOTMYECKHUi (akTop. 0 https://resh.edu.ru/subject/5/11/
55 JlaGopatopHnas pabota «BeisiBieHue 0.5
MPUCIIOCOOJICHUI OPTaHU3MOB K
BJIMSIHHIO TEMITEPATYPhI»
Abuotnueckue ¢pakTopsl. BrnaxHocTh 0 buommorexa POIII
56 KaK 2KOJIOTHYECKHil (hakTop. 0.5 https://resh.edu.ru/subject/5/11/
JlaGopatopHnas pabora
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«AHaTOMHUYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHHS

buommoreka POIII

57 Cpertel obuTanus opraHusMos https://resh.edu.ru/subject/5/11/
bubmuoreka POII
58 buonoruyeckue purMbl https://resh.edu.ru/subject/5/11/
bubmuoreka POIL
59 Kuznennpie GOPMBI OPraHU3MOB https://resh.edu.ru/subject/5/11/
bubnuoreka POIII
60 Broruyeckue Gakropsl https://resh.edu.ru/subject/5/11/
3HavyeHne OUOTUYECKUX butmmoreka POIII
61 B32UMOICHCTBHHA JUIA CYIIECTBOBAHMSA https://resh.edu.ru/subject/5/11/
OpFaHI/I3MOB B cpe,ue O6I/ITaHI/Iﬂ
DKOJIOTHYECKHE XapaKTEPUCTUKU brbmiorexa POIII )
62 O —— https://resh.edu.ru/subject/5/11/
OcHOBHBIE OKA3aTENN MOMYJISALNN: bubmmorexa POIII
63 YUCJICHHOCTbD, IINIOTHOCTH, B03paCTHaSI n https//resheduru/sublect/5/11/
II0JIOBAst CTPYKTypa
OCHOBHBIE MOKA3aTeJH TOMYIISLUHN: buobmmorexa POII
64 POXK1aeMOCTh, IIPUPOCT, TEMII POCTA,

CMCPTHOCTH, MUI'PALIUU

73
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buommoreka POIIL

65 OKoJIOruecKas CTpYKTypa HOMy ALK https://resh.edu.ru/subject/5/11/
butmmoreka POIII
66 AnHamMuKa NOMyJIALMU 1 €€ PeryIsius https://resh.edu.ru/subject/5/11/
K butiuoreka POIII
67 pI/IBLIe pOCTa YUCICHHOCTHU . .
nomyssmn. KpuBbIe BHOKUBAHMS https://resh.edu.ru/subject/5/11/
OKoJjoruyeckasl HAIa BUA. Buommorexka POIII
68 JlaboparopHas pabora 05 https://resh.edu.ru/subject/5/11/
«IIpucrocobeHnst ceMsiH paCTeHHI K
pacceneHmo»
bubnuoreka POIII
69 B kak cucrema nomysisumi https://resh.edu.ru/subject/5/11/
3 butmmoreka POIII
aKOHOMepHOCTI/I IIOBCACHHUA U .
70 MHTpaLHii KHBOTHBIX https://resh.edu.ru/subject/5/11/
bubnuoreka POIII
1 CoobuuiecTBo OpranH3MOB — GHOLEHO3 https://resh.edu.ru/subject/5/11/
bubmuoreka POIII
72 DKocucTeMa KaK OTKpBITasi CUCTEMa httDSZ //resh.edu.ru/sub | ect/5/11/
K butmmoreka POIII
73 PYTOBOPOT BEIIECTB U IIOTOK dHEPTUU

B OKOCHUCTEMC

https://resh.edu.ru/subject/5/11/
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buommoreka POIIL

74 OCHOBHBIE TTOKa3aTeIN S3KOCUCTEMBI https://resh.edu.ru/subject/5/11/
bubmorexa POII
75 OKOJIOTHYECKHE IMPAMUTbI https://resh.edu.ru/subject/5/11/
bu6mmoreka POIII
76 V3Menenus coo0IecTB — CyKIeccHu https://resh.edu.ru/subject/5/11/
[IpupoIHbIE SKOCUCTEMBI. DKOCHCTEMBI bubamnoreka POIII
7 03€p U PeK. IKOCUCTEMBI MOPEH 1 https://resh.edu.ru/subject/5/11/
OKEaHOB
78 HpI/IpOZ[HI)Ie 3KOCHUCTECMHBI. 3KOCI/ICTCMBI BH6HH0TeKa PBHI .
TYHJIp, T€COB, CTETIEH, MyCTHIHB https://resh.edu.ru/subject/5/11/
bubmorexa POII
9 AHTPOTIOTEHHBIE KOCHCTEMBI https://resh.edu.ru/subject/5/11/
VYpb6oskocucremsl. [IpakTrueckas bu6mnorexa POIII
80 pabora «M3y1enne u omucanue 0.5 https://resh.edu.ru/subject/5/11/
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHHMS bubmmorexa POIII
81 OCHOBHBIX B3aUMO/ICHCTBHH https://resh.edu.ru/subject/5/11/
OPraHM3MOB B DKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI bubmorexa POIII
82 Pa3sHBIX THIIOB Ha CYOOPraHU3MEHHOM, https://resh.edu.ru/subject/5/11/

OpPraHU3MEHHOM, MOMYJIALIMOHHOM U
9KOCUCTEMHOM YPOBHSIX
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buocdepa — obmieruianerapaas

buommoreka POIIL

83 060109Ka 3eMIn https://resh.edu.ru/subject/5/11/
bu6mmorexa POII
84 Yuaenue B. U. Bepuazckoro o Grocgepe https://resh.edu.ru/subject/5/11/
3 bu6anoreka POII
AKOHOMCPHOCTU CYHICCTBOBAHU .
8 6rochepsl https://resh.edu.ru/subject/5/11/
KpyroBopoTHI BEHIECTB U bubnuorexa POI _
86 GHOreOXUMUUECKHE LIUKIIbI https://resh.edu.ru/subject/5/11/
3 bu6mmorexa POII
OHaNBbHOCTH Onocheprl. OCHOBHBIE )
87 GUOMBI CyIIIH https://resh.edu.ru/subject/5/11/
bubmuorexa POIL
88 Yeroifmupocts GHocdeptt https:/resh.edu.ru/subject/5/11/
DKOJOTHYECKHE KPU3HUCHI U UX bubmmorexa PO _
89 TIPAYHHBL https://resh.edu.ru/subject/5/11/
bu6anorexa POIII
0 BosnelicTsne uenosexa na Guocdepy https://resh.edu.ru/subject/5/11/
01 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA bubmorexa POIII

PaCTUTENBHBIN U )KUBOTHBIN MU

https://resh.edu.ru/subject/5/11/
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buommoreka POIIL

92 Oxpana npupozIbl https://resh.edu.ru/subject/5/11/
0 . bubmorexa POILI

93 CHOBHBIC ITPUHIUIIBEI YCTOUYHUBOI'O . .
DA3BUTHS H4ETOBEUCCTRA U IPHPOIIBL https://resh.edu.ru/subject/5/11/
ParroHa pHO€E IPUPOIOIOIB30BAHHE bu6anoreka POII

94 COXpaHeHHe GHONOTHIeCKoro https://resh.edu.ru/subject/5/11/
pa3zHooOpa3us 3eMiun

bubmorexa POILI

O06006mmenue mo Teme «MHUKPOIBOTIOIHUS ]

95 1 65 pesymHTATED https://resh.edu.ru/subject/5/11/
O6001menne no Teme «Makpo3BOIIOLHUS bubmioreka PIIII )

96 1 6 pesymETaTED https://resh.edu.ru/subject/5/11/
O600menue o reme «IIpoucxoxaeHue bubmmorexa PO ]

97 1 pasBHTHE KH3HH Ha 3eMier https://resh.edu.ru/subject/5/11/

08 O6006menue no teme «IIponcxoxaenue bubmioreka PIIII )
4ENOBEKA — AHTPOMOTEHE3Y https://resh.edu.ru/subject/5/11/
O060061menne Mo Teme «IKOJIOTHS — bubmuoreka POIII

99 HayKa O B3aHMOOTHOMICHHUSX https://resh.edu.ru/subject/5/11/
OpraHnu3MoB»

100 O606menne o Teme «OpraHu3Mbl U bub6smorexa PO

cpena oouTaHus»

https://resh.edu.ru/subject/5/11/
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00600uIeHue 110 Teme «DKOJIOrUs BULOB

buommoreka POIIL

101 ¥ IIOITYJISILAID 1 https://resh.edu.ru/subject/5/11/
O6061menue o teme «buochepa — bubmmorexa POII _
102 I06abHAs SKOCHCTEMA 1 https://resh.edu.ru/subject/5/11/
OBIIEE KOJIMYECTBO YACOB I1O 102 25

[TPOT'PAMME
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YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
[TPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI [T YUEHUKA

buonorus. O6mas ouonorus. YriyosaeHnsslil yposenb. 10 kiacc. / B.b. 3axapos,
C.I'. MamonrtoB, H.M. Conun, E.T. 3axapoBa. AKIHMOHEpHOE OOIIECTBO
«3narenbctBO «/podax - 2013
buonorus. O6mias 6uonorus. YrimyosaeHHbIi ypoBeHsb. 11 kimacc. / B.b. 3axapos,
C.I''. MamonrtoB, H.M. Conun, E.T. 3axapoBa. AKIMOHEpHOE OOIIECTBO
«M3natenpctBO «Ipoday - 2013

METOAMYECKHUE MATEPHUAJIBI JUUIA YUUTEJLA

1. Kopcynckas B.M «AkTuBHBIE METOJIbI 00yueHus: onosorun». M. 2020 r
Bep3nnuuaa H.M.

2. «CoBpemMeHnHblii ypok Owmojorum». M. 2021 r .3.Bep3mnmun H.M. «
MeTtoauka npenoaaBaHusi OMOJIOTUN

3. Meroauueckue nocoOust Ajig yuyuTenst (peKOMEHIAluu K MPOBEACHUIO
ypokoB). Bamenko O.J1.. IToypounsie mransl. 10, 11 kmacc. [Ipodunbabrii
ypoBeHb. Yuutenb, 2020 rosa

[MU®POBBIE ObPA30OBATEJIbHBIE PECYPCbI 1 PECYPCBI CETU
NHTEPHET

https://lecta.rosuchebnik.ru/teacher#class-work
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