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NOACHUTEJIBHASA 3AIIMCKA
[Iporpamma no yuebHomy npenmery "buonorus” (ganee - Ononorus) Ha ypoBHE CPEIHEro ooLero
oOpa3oBaHus pa3paboraHa Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3oBaHun



B Poccumiickoit ®enepanuny, ®I'OC COO, Konuenuuu npenogaBanusi yueOHoro npeamera «buomorus
1 OCHOBHBIX MOJIOKEHUH (enepanbHOi pabodell mporpaMMBbl BOCIIUTAHHSL

VYueOusii npenmer «buonorusi» yriayonénnoro ypoBHs miydeHust (10—11 xmaccel) siBisieTcs
OJHUM W3 KOMIIOHEHTOB TMpenMeTHoW obnactu «EcTecTBeHHO-HaydHble mpeamerb». CoriacHo
nonoxkeHusiMm ®I'OC COO npoduibHbie ydeOHbIE TMPEAMETHI, H3ydaeMble Ha YriryONEHHOM YpPOBHE,
SIBJIAIOTCS  criocoOoM  muddepeHInaud  O0y4eHUsT Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS U
MpHU3BaHbl O00ECMEUUTh IMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CpPEAHWUM OOIIMM, CPEJHUM
npodecCHOHANBHBIM U BBICIIMM 00pa3oBaHueM. B TO e BpeMs KaAblid M3 3THX y4eOHBIX MPEAMETOB
JOJDKEH OBITh OpPHUEHTHUPOBAH Ha MPHOPUTETHOE pelleHHe 00pa30BaTENbHBIX, BOCIUTATENBHBIX H
pa3BUBAIOIINX 3a]ay, CBA3aHHBIX C MpoQopueHTaell 00yJalonXcsa U CTAMYJIUPOBAHNEM HHTEpeca K
KOHKPETHOM 00/1acTH HAy4YHOrO 3HAHMs, CBSA3aHHOIO C OHOJOTMEH, MEIUIIMHON, SKOJIOTHEH,
TICUXOJIOTHEH, CIOPTOM WJIM BOGHHBIM JICTIOM.

[Iporpamma o yuedbHOMY npeamMety "buonorus” ga€r npeacraBieHUe O eI U 3aa4ax H3ydeHus
ydebHoro nmpeaMera «buosorus» Ha yriyOnEHHOM ypOBHE, ompezessieT o0s3aTebHOe (WHBAPUAHTHOR)
MIpeIMETHOE COJIep’KaHue, ero CTPYKTYPUpPOBAaHME IO pas3fielaM M TeMaM, pacipeieseHHe Mo KiaccaM,
PEKOMEHJIyeT TOCIIE/IOBATEIbHOCTh M3YYEHHsI Y4eOHOro Marepuaja ¢ Y4ETOM MEKIPEIMETHBIX |
BHYTPHIIPEJIMETHBIX CBsI3€H, JIOTMKKH y4eOHOr0 Tpoliecca, BO3PACTHBIX ocoOeHHocTel oOyuaromuxcs. B
nporpaMMe Mo OHMOJIOTMH peai30BaH MPHHIUI MPEEeMCTBEHHOCTH C M3Yy4eHHEeM OWOJOrMH Ha YPOBHE
OCHOBHOT'O 0011eT0 00pa3oBaHus, Oarogaps 4eMy MpOCMaTPUBAETCS HAIIPABIEHHOCTh Ha MOCIeIyoIee
pa3BuTHE OHWONOTMYECKUX 3HAHWH, OPHUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, OIKOJIOTMYECKOrO MBIIDICHUS, TPEACTABICHHH O 370pOBOM o0Opa3e >KU3HU, Ha
BOCIMTaHHE OCPEIKHOTO OTHOIICHMS K OKpY)Karolled MmpupoaHo# cpeme. B mporpamme mo Ouonoruu
TaKkKe TMOKa3aHbl BO3MOKHOCTH y4ueOHOro mpeamera «bumomorus» B peanusanmu TpedoBanuit OI'OC
COO K MmIaHHPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W TPEIMETHBIM pe3yiibTaTaM OOYUICHHS W B
(OpMHPOBAaHUH OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENHHOM JEATEIBPHOCTH O0YYAIOIIUXCS IO OCBOSHHUIO
coJiepKaHus OMOJIOTMYECKOro 00pa30BaHus Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusl.

VYueOHblii mnpeamer «buomorus» Ha ypoBHe cpemHero oOIero oOpa3oBaHMs —3aBepliacT
Ounonornyeckoe 0oOpa3oBaHWE B INKOJIE€ W OPHUEHTHPOBAH HAa pacIIUpeHHEe W YriayOlieHue 3HaHWUU
00yJarommuxcsi 0 >KMUBOW IMPHPOJE, OCHOBAX MOJIEKYIISIPHOW W KIIETOYHOH OHONOTHH, SMOPHOJOTHH U
OHMOIOTHH Pa3BUTHSL, TEHETHKH, CEIEKIINH, OMOTEXHOJIOTHH, SBOIFOIIMOHHOTO YIEHHUS U IKOJIOTHH.

Wzydenne ydebHOro mpemmera «buomorns» Ha yriyOJIeHHOM YypOBHE OPHEHTHPOBAHO Ha
MTOJITOTOBKY OOYYAIOMIMXCS K IMOCIEAYIOMEMY IMONXYYeHUI0 OMONIOTHYEeCKOro oOpa3oBaHUS B By3axX U
OpTaHM3alUAX CpeqHero mpodecCHoHANBHOTO o0pa3oBaHusa. OCHOBY €ro COAEpKaHHAS COCTABIISET
cucreMa OHMOJOTMYECKHX 3HAHWM, IMONYyYEHHBIX NP H3YYEHHUH OOYYAIOIIUMHUCS COOTBETCTBYIOIIMX
CHCTEMAaTHYEeCKHUX pa3/IelioB OMOIIOTUN Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus, B 10—11 kmaccax atu
3HAaHHA TONYYaroT pa3BUTHE. Tak, pacHIMpeHbl W YrIyOlIeHb OMONOTHYecCKHe 3HAHHUA O PACTCHUSX,
KUBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeIoBeKa, OOIIIX 3aKOHOMEPHOCTSIX JKU3HH, JOIOTHUTETHHO
BKJIFOUEHBI OWOJIOTHYECKHE CBEACHUS NPUKIAJHOTO M TOMCKOBOTO XapakTepa, KOTOphle MOXKHO
WCIONb30BaTh KaK OPUEHTHPHI JJIs TIOCIEMyroIero Beioopa npodeccuu. Bo3sMoxHa Takke WHTErparus
OHMOJIOTMYECKNX 3HAHWUH C COOTBETCTBYIONIMMHY 3HAHHUSIMU, TIOTYYEHHBIMHA OO YYaIOIMMHUCS ITPU H3YISHUH
(hbM3HUKY, XUMHH, Teorpaduy U MaTEMaTHKH.

Crpykrypa mporpamMmsl o yueOHoMy npenmery "buonorus” orpakaer CUCTEMHO-YPOBHEBBIH U
SBONOLIMOHHBIN TOAXOMBI K wW3ydeHWto Owomornu. CormacHO WM, U3Y4YalOTCs CBOWCTBA H
3aKOHOMEPHOCTH, XapaKTEepHBIE MJISl JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allid, 3BOJIOLHUH
OpraHMyYecKoro Mupa Ha 3emiie, COXpaHeHHsI OMOJIOrnYecKoro pazHoodpasus miaHersl. Tak, B 10 xmacce
W3y4yaloTcs OCHOBBI MOJEKYJSIPHOM W KJIETOYHOW OMOJOrMH, SMOPHONOrMM M OHOJNIOTMHM Pa3BUTHSL,
TCHETMKH M CEJIEKUHUH, OMOTEXHOJNOIMM M CHHTETHYECKOW OWOJOrWH, aKTyalM3HpYIOTCS 3HAHMA
oOyuvaromuxcst o OOTaHHMKe, 300J0TMH, aHATOMMH, (usnonoruu yenoBeka. B 11 kiacce u3ywarorcs
9BOJIIOIIMOHHOE YYEHUE, OCHOBBI 3KOJIOTHUH U yUeHHe 0 Onocdepe.



VYueOusiii npenmer «buonorus» mpusBaH 00eCMeUnTh OCBOCHNE 00yUYarOIUMKC OMOJIOrHYECKUX
TEOpUI U 3aKOHOB, UAEH, MPUHLUIIOB U MPaBHII, JISKAIINX B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HAYYHON
KapTHHBI MUpa, 3HAHUH O CTPOEHHH, MHOTOOOpa3uu M OCOOCHHOCTSIX KJIETKH, OpraHW3Ma, MOy,
OMOLIeHO3a, HKOCHUCTEMBI, O BBLIAIOLIMXCS HAayYHBIX JOCTHIKCHHUSAX, COBPEMEHHBIX HCCICAOBAHMIX B
OMOJIOTMH, TIPUKIIATHBIX aCIIEKTaX OMOJIOrMYeCKHX 3HaHui. J[si pa3BUTHsS W MOmCpKaHHs MHTEpeca
oOyJarommxcst K OHOJOTMM Hapsily €O 3HAYUTEIBHBIM O0BEMOM TEOPETHYECKOr0 MaTephaia B
COJICpP’)KaHUM TPOrpaMMBbl IO OWOJIOTMH MPENyCMOTPEHO 3HAKOMCTBO C HUCTOPUEH CTAHOBICHUS H
pa3BUTHA TOH MM MHOHM 00JacTH OMOJIOTHH, BKJIAZIOM OTEUECTBEHHBIX M 3aPYOSKHBIX YUEHBIX B PELICHUE
BaKHEHIINX OMONIOTMUYECKUX M SKOJIOTMYECKUX MPOOIeM.

Hens w3ywenus: yueOHOro mnpeamera «buonmorus» Ha yriyOnéHHOM YpOBHE — OBJaJICHHE
00yYaroMMUCS 3HAHUAMH O CTPYKTYPHO-(QYHKIIHOHALHON OpraHU3alluy JKUBBIX CHCTEM Pa3HOI'0 PaHTa
W TpHOOpeTeHne yMEHHWH HCIONb30BaTh STH 3HAHMS B (OPMUPOBAHMM HHTEpeca K ONpeaeinéHHON
obnmacti TpodecCHOHANBLHON NEATENBHOCTH, CBS3aHHOW C OHOJNOTHEH, WM K BBIOOpY Y4eOHOro
3aBeJCHUS JUTS ITPOIOIKEHHS OMOJIOTHYECKOT'0 00pa30BaHHS.

Hoctmxenne 1enu u3ydeHHs YydeOHoro mpeamera «buomorus» Ha yrioyOnéHHOM ypoOBHE
obecrieunBaercst pelieHrneM CIEYIOINX 3a/ad:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMBbI OHOJIOTMYECKUX 3HAHHH: 00 OCHOBHBIX OHOJOrMYECKUX
TEOpUAX, KOHLCHIUAX, THUIIOTE3aX, 3aKOHaX, 3aKOHOMCPHOCTAX W IpaBUJIaX, COCTaBJIAIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTHHY MHpa, O CTPOSHWH, MHOroOOpa3vu M OCOOCHHOCTSIX
OMOJTOTHYECKUX CHUCTEM (KIJIETKA, OPTaHU3M, TIOITYJIAIHS, B, OMOTEOIeHO3, Orocdepa); O BELAAIOIIIXCS
OTKPBITHUAX U COBPEMCHHBIX MCCIICJOBAHUAX B 6I/IOJIOI‘I/II/I;

O3HaKOMJICHHE OOYYarOIMXCS C METOJaMH IMO3HaHUS >KUBOW TPUPOJBL: HCCIIEIOBATENbCKUMHU
METOJaMH OHMOJIOTHYECKMX HayK (MOJICKYJISIPHOM M KJIETOYHOW OHOJIOrHH, SMOPHUOIIOTHH U OHMOJIOTHU
pa3BUTHS, TEHETHKH M CENCKIMH, OWOTEXHOJOTMH W CHHTETUYECKOW OWONOTHH, MaJICOHTONIOTHH,
9KOJIOTHH); METOJIaMU CAMOCTOSITEIIHHOTO TIPOBEICHNsT OMOOIMYECKUX HCCIIEIOBAHUN B J1a00paTOPHU U
B mpupoe (HabIroeHre, n3MepEeHne, IKCIIEPUMEHT, MOICTUPOBAHUE);

OBNIaJIcHHE OOYyYarOIMMHCS YMCHHSIMU: CaMOCTOSITEILHO HAaxXOJWTh, AaHAIW3UPOBATH U
WCIIONB30BaTh OMOJOTMYECKYI0 HMH(POPMALIAIO; IOIB30BATHCS OHWOIOTHYECKOH TEepMHUHONIOTHEH U
CHMBOJIMKOW; YCTaHABIHWBATH CBS3h MEKIY Pa3BUTHEM OWOIIOTHHM WM COIHAIBEHO-KOHOMHUYECKHUMH U
JKONIOTUYECKUMH IPOOJIEeMaMH YEIOBEYECTBA;, OICHUBATH IIOCIEACTBUS CBOEH [EITENFHOCTH TIO0
OTHOIIIEHUIO K OKPYXKAIOIIel MPHUPOTHON cpefe, COOCTBEHHOMY 3A0POBBIO U 3[IOPOBBIO OKPYKAFOIINX
moneli; 00OCHOBBIBATh W COOJIIONATH MEpHl MPOPUIAKTHKN WHOEKIIHMOHHBIX 3a00JIeBaHMM, IpaBHIIa
MOBEeNEHUsI B TIpHpoJe U olecriedeHHss O€30MacHOCTH COOCTBEHHON JKHM3HEHCATENHHOCTH B
Ype3BBIYAHBIX CHTYAIMsIX TPUPOAHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTephU30BaTh COBPEMEHHBIC
Hay4JHBIE OTKPBITUS B 00JIaCTH OHOJIOTH;

pasBuTHE y OOy4YaOImIUXCAd WHTEIUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEW B TIporecce
3HAKOMCTBA C BBIJAIONIMMHCA OTKPHITHSIMA W COBPEMEHHBIMH WCCIENOBAaHUSMH B OHOIIOTHH,
pemaeMbIMd €10 TpoOJIeMaMH, METOJOJOTHEH  OMOIIOTMYECKOTO  WCCIENOBAaHHS, MPOBENCHUS
AKCIIEPUMEHTAIIBHBIX HUCCIIEAOBAHUN, PEIIeHNs OMOJIOTHYECKUX 3a7ad, MOJEITUPOBAHUS OMOJOTHUECKUX
00BEKTOB U TIPOIIECCOB;

BOCIIUTaHWE Y OOYYarOIIUXCA IEHHOCTHOIO OTHOIIEHHS K KHUBOW TIPUPOAE B IEJIOM H K
OTHENbHBIM e€ 00BeKTaM W SBJICHHSM; (DOPMUPOBAHUE DKOIOTHYECKOH, T€HETUYECKONH TPaMOTHOCTH,
o011ell KyJIbTypHI IOBEIEHUS B IPUPOJIE; HHTETPAIMY €CTECTBEHHO-HAYYHBIX 3HAHU,

npuoOpereHne O00y4yaromMMKUCA KOMIETEHTHOCTM B PAaLMOHAIBHOM MPHUPOAONOJIE30BaHUN
(coOmronenne mpaBuil MOBEACHUS B NPHUPOAE, OXpaHbl BHJOB, SKOCHUCTEM, Omocdepsl), COXpaHEHUH
COOCTBEHHOTO 37IOPOBBSI U 3/I0POBbsSI OKpYXaloIUX JitoAed (coOmofeHusi Mep NpodUIaKTUKU
3a0oneBaHuil, obecneueHre OE30MACHOCTH IKU3HENESITENbHOCTH B  UYPE3BBIUAHHBIX CHTYalUsAX
MPUPOAHOTO M TEXHOTEHHOI' 0 XapaKTepa) Ha OCHOBE MCIIONIb30BAHMS OMOIOTMYECKUX 3HAHUN 1 YMEHUH B
MOBCE/IHEBHOM JKH3HHU;



CO3/1aHUE YCIIOBUIl Ui OCO3HAHHOT'O BHIOOpA 00YYarOIMMHUCS WHIMBHYaJIbHONH 00pa30BaTebHOM
TPaeKTOPHH,  CIIOCOOCTBYIOIICH  IMOCIEAYIOMEMY  Mpo(ecCHOHAIPHOMY — CaMOONPEACICHHIO, B
COOTBETCTBUH C MHMBUAyaJIbHBIMH UHTEPECAMH U MOTPEOHOCTSMH PETHOHA.

OOl1ee 4nCIIo 4acoB, OTBEJCHHBIX HAa M3ydeHHE OMOJIOTMU Ha YIIyOJICHHOM YpPOBHE CpPEIHEro
obrrero oopasoBanus, cocrariser 204 gaca: B 10 xiacce — 136 yaca (4 yaca B Henmenmto), B 11 kiacce —
170 gaca (5 yaca B HEIEINIO).

Ot16op opraHM3alMOHHBIX ()OPM, METOJOB M CPEICTB OOYUYCHHsS OMOJOrMU OCYIIECTBISICTCS C
y4€ToM crienu(UKH ero CoiepKaHus U HAPaBICHHOCTH HA MPOJIOIKEHUE OMOIOrHYECKOro 00pa3oBaHus
B OpraHU3alUAX CPEAHEro MPOo(ecCHOHaTBHOTO U BBICIIET0 00pa30BaHusI.

OOsi3aTenbHBIM ~ YCIIOBHEM TIpH  OOyYeHHHM OHOJNOTMM Ha YIIyOJNEHHOM YpOBHE SIBIISIETCS
npoBejieHHe J1abOpaTOPHBIX M TPAKTHYECKUX pabor. Takke ydacThe OOy4yaroUIMXCs B BBITOTHCHHH
MPOEKTHBIX M yIeOHO-UCCIIEN0BATEILCKUX PadOT, TeMATHKa KOTOPBIX OMPEEIIeTCs YIUTeIeM Ha OCHOBE
HAMEIOIMXCS MATEPUAIIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX ITPUPOIHBIX YCIOBUM.

B 10 xnacce ¢ yriryOiieHHBIM H3ydeHUEeM OMOJIOTHH JIOTIOJIHUTEIIBEHO OTBOIUTCA | yac Ha
M3y4YEeHUE CIeAYIONUX pa3aenioB: « OOMeH BemecTBy, « KU3HEHHBIN [TUKIT KIETKNY,
«Pa3zmMHOXkeHHE U pa3BUTHEY, «][ €HEeTHKA: 3aKOHOMEPHOCTH HACIEACTBEHHOCTH U

N3MCHYMBOCTH), «bUOTEXHOIOTHY.

B 11 kiacce ¢ yrimyOieHHbIM H3ydyeHueM OMOJIOTHH JTOTIOTHUTEIBFHO OTBOAUTCS 1 yac Ha
U3y4YeHHE CIEIYIOUINX pa3aenoB:» MUKpo3BoIonus», « MakposBosonus», « Bo3HukHOBeHHNE
U pa3BUTHE KU3HU Ha 3eMiey», «HenoBek-OnoconuanbHas cucteMay», « OpraHusM U cpejay.



COJAEPXKXAHUME OBYYEHUSA
10 KUIACC

ConepxaHue MpOrpaMMBbl, BBIJETIEHHOE KYpCu8oM, HE BXOAWT B IPOBEPKY TIOCYIapCTBEHHOU
uroroBoii arrectanuu (['1A).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHast OWONOrMsi — KOMIUIEKCHas Hayka. KpaTkas wucropus pasBUTHS OHOJIOTHH.
Buonoruueckne Hayku u u3ydaemble UMU TpoOiieMbl. DyHIaMeHTaNbHbIE, PUKIAAHBIE U TTOUCKOBBIC
Hay4yHbI€ UCCIIEIOBAHUS B OMOIOTHH.

3HayeHue OHMOIOTMU B (OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
[Ipodeccun, cBsizaHHBIE ¢ OHoNOrMel. 3HaUeHHEe OMOJIOTUU B MPAKTUYECKOW JEATETLHOCTH YeNIOBeKa:
MEAMIIMHE, CEJTCKOM X034HCTBE, MPOMBIIIJIEHHOCTH, OXpaHe MPUPOIBL.

JdemMoHcTpanun

Hoptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Iapseii, I
Mennens, B. U. Bepranckmii, U. I1. Ilasnos, M. M. Meunukos, H. 1. BaBumos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, J1. K. benses.

Tabmuie! 1 cxembl: «CBS3b OHOJIOTUH ¢ APYTHMHU HayKaMmmy, «CHcTeMa OMOJIOTHIeCKUX HAYK».

Tema 2. )KuBble cucTeMbl H HX H3yYeHHE

’Kuble cucTtembl Kak TpeaMer u3ydeHusi Owmonornu. CBOWCTBA JKMUBBIX CHUCTEM: EIUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh M IEIOCTHOCTH, CIIOKHOCTh M YIIOPAJOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CAMOOPraHU3allis, CaMOBOCIIPOM3BEACHUE, pPa3ApPa)kUMOCTh, H3MEHUYMBOCTb, POCT U
pa3BuUTHE.

YPpOBHM OpraHu3alliy *KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIA, TKAHEBBIN, OpraHU3MEHHbIN,
TIONYJISAIINOHHO-BUIOBOW,  DKOCHUCTEMHBIM  (OmoreoneHoTHdeckuii),  Omocepunrii.  IIpomecchl,
[IPOUCXOAAIINE B KUBBIX cucTeMax. OCHOBHbIC NPU3HAKK XKUBOro. JKu3Hb Kak (opma cyliecTBOBaHUs
Matepun. Hayku, n3ydaromnye XuBble CHCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aLNH.

Wzydenne kuBbIX cucreM. Meroasl Ouonmormdeckoii Hayku. HaOmromenme, w3MmepeHue,
SKCIEPUMEHT, CHUCTeMaTu3alusd, MeTaaHanu3. IIoHsATHE O 3aBUCMMOM MU HE3aBHUCUMOM IepeMEHHOM.
[InanupoBanme sxcnepuMenTa. [locranoBka u mposepka rumotes. HymeBas runoresa. [lonsitue BoIO opku
n e€ nocroBepHOCcTh. Pa3Opoc B Ouonmormueckux IaHHbIX. OLEHKAa JOCTOBEPHOCTH IIOJYYEHHBIX
pe3ynbTaToB. [IpHunHBI HCKaXEHUS Pe3yIbTaTOB dKcIIeprMenTa. [IoHATHEe CTaTHCTUYECKOro TecTa.

JdemoHcTpanun

Tabmumpr 1 cxembl: «OCHOBHBIC TPH3HAKU KHU3HW», «buomormueckme cucrembr», «CBoicTBa
JKUBOM MaTepum», «YpPOBHU OpPraHHU3ALUHU KUBOH NpUpoasl», «CTpoeHHE KUBOTHOM KIETKU», «TKaHU
XKHUBOTHBIX», «CHCTEMbI OPraHOB YEIOBEYECKOro opranusmay, «buoreomenos», «buocdepa», «Meroast
W3YYEHHS KUBOU MPUPOIBD».

Ob6opynoBanue: mabopatopHOoe O00OpyAOBaHWE [UIS TIPOBENCHUS HAOMIOACHWH, W3MEpEeHHH,
9KCIEPUMEHTOB.

IIpakTHyeckas padora «lcnonb30BaHNE Pa3IUYHBIX METOJIOB IIPH U3YyYEHUH JKUBBIX CUCTEM.

Tema 3. buoJiornst KjieTku

Knerka — crpykTypHO-(hyHKIMOHAIbHAS equHULA XKUBOro. McTopus oTkpeiTus Kinetku. Pabotsr P.
I'yka, A. JleBenryka. Knerounas teopust (T. llIBann, M. Llneiinen, P. Bupxos). OcHOBHbIE MOIOXKEHUS
COBPEMEHHOM KJIIETOUHON TEOPHH.

Meroapl MONEKYJISIPHOM M KJIETOYHOW OMOJIOTMH: MHKPOCKOIUS, XpoMaTorpadusi, 3yekrpodopes,
METO/I MEYEHBIX aTroMoB, Ju(QepeHnrnanbHoe HeHTPU(YTUpoBaHNe, KyJIbTUBHUPOBAHUE KIIETOK.
H3yuenue ¢uxcupogannvix Kiemox. NEKTpoHHasi MuUKpockonus. Kowugoxanvuas mukpockonus.
Bumanvuoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llIneiinen, P. Bupxos, K. M. bap.



Tabmuupl n cxembl: «CBETOBOM MHKPOCKOM», «JIEKTPOHHBIA MHUKpOcKom», «lcropus pazButus
METOJI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpOIpENapaThl PACTUTENBHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KIIETOK.

[pakTuyeckasn padora «l3yueHne MeETOJAOB KIETOYHOH OHoOnoruu  (XpomaTorpadus,
anekrpodopes, muddepenimanbaoe eHTpudyruporanue, [1LP)».

Tema 4. Xumnyeckasi Opranu3anms KJIeTKN

XUMHUYECKAN COCTaB KIETKU. Makpo-, MUKpO- M YJIbTPAMHUKpPO3JIEMEHTHI. Boga u e€ ponb Kkak
pacTBOpHUTENs, peareHTa, y4yacTHe B CTPYKTYPUPOBAHMM KJIETKH, TEMJIOPEryasiuuu. MuHepaabHbIe
BEIIECTBA KIJIETKU, NX OMoornyeckast poib. Pollb KaTHOHOB M aHMOHOB B KJICTKE.

Oprannueckre BemecTBa KieTkd. buonmorndeckue monumepsl. beinku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTyphl OenkoBoW Monekyibl. [lepBuuHas cTpykTypa Oernka, MenTuaHas CBsi3b. Bropuunas,
TpeTHYHasi, 4eTBepTHUYHas CTPyKTypbl. JleHarypamus. CsolictBa OenkoB. Knaccugukarus OenkoB.
Buonoruueckue ¢pynkiuu 6enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapubl, TUCAXapU[bI, OJUTOCAXapuibl W Toimucaxapuiel. OOmui mIaH
CTpOCHHS U (PU3NKO-XUMHUECKHE CBONCTBA YIIIEBOJI0B. bruonornveckue QyHKINMH YTIIEBOJOB.

Jlunuael. TmapodunbHO-ruapodoOHbIe cBokcTBa. Kitaccubukaims nunuioB. TpUriviepuibl,
dbochonunuel, Bocku, crepoubl. bruonornyeckue pyHkuuu jaunu1o8. OO0IIMe CBORCTBA OMOIOTHIECKIX
MeMOpaH — TeKy4eCcTbh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, TIOTYITPOHUIIAEMOCTb.

Hyxnennossie xkucnotsl. JIHK n PHK. Ctpoenune HyknenHoBbeIx kucior. Hykmeornapsl. [lpuHiun
komiuieMeHTapHocty. [Ipasuio Yapradda. Crpykrypa JJHK — nBoiiHas ciupaib. MecTOHaX0XKACHUE U
ouonornyeckue ¢pyaknun JJHK. Buner PHK. @yaxmuun PHK B kinerke.

Crpoenne momekyinsl AT®. Makposprudeckne cBszu B Monekyine AT®. buomormdeckue
¢yukiun  AT®. BoccraHoBieHHbIE — [EPEHOCUMKH, HMX  (QYHKIMH B KIeTke. /[pyeue
nyxneosuompugpocpamor (HT®). CexsenupoBanue JHK. Memoowr cenomuku, mpanckpunmomuxu,
npOMeoMUKU.

CrpykrypHas Owoyorus: OWOXMMHYECKHE § OHOPHU3WMYecCKHe WCCISAOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpPHI OHOMONEKyYIl. Modenuposarue cmpykmypul u QyHKyuti 6UOMONEKYL U UX
Komnexcos. Komnviomephsiti OU3atiH U Op2aHuidecKull CuHme3 6UOMONEKYL U UX HENPUPOOHBIX AHATIO0208.

JdemoHcTpanuu

IMoptpersr: JI. Ilommar, JIx. Yorcon, ®@. Kpuk, M. Yumkunac, P. ®panxmmu, ®. Canrep, C.
[Ipy3unep.

Huarpammsbl: «PacnipeneneHue XUMHUYECKUX 3JIEMEHTOB B HEXKHMBOU mpupoze», «Pacopenenenue
XUMHYECKUX DJIEMEHTOB B KUBOU MIPUPOIEH.

Tabmumpr u cxemsr: «lleproanueckas TabauIa XUMUIECKUX DIIEMEHTOBY», «CTpOEHHUE MOJEKYIIBI
Bozbl», «BemectBa B coctaBe opraHu3MoB», «CTpoeHHme MONEKynbsl Oenmka», «CTpyKTypsl OETKOBOMH
MOJIEKyIbl», «CTpoeHHEe MONeKyn yriaeBomoBy, «CTpoeHrWe MoieKyna IunuaoB», «HykienHoOBBIE
KUCIIOTBDY, «CTpoeHue MoneKyibl ATOx.

OO6opynoBaHue: XUMHYECKas Mocyia 1 000pyI0BaHUE.

JlaGopaTopHast pa6oTa «OOHapyx)eHHe OCIKOB C MOMOIbIO KaUE€CTBEHHBIX PEAKLIUII».

JlaGopaTopHasi pabota «lccieqoBaHne HYKIEHHOBBIX KHCIIOT, BBIIEIIEHHBIX U3 KJIIETOK
Pa3ITUYHBIX OPTAaHU3MOBY.

Tema S. Ctpoenue u GyHKIHUHN KICTKH

Tumbl  knmerok: dSykapuoTHuYecKass W mpokapuoTHyeckas. CTpyKTypHO-(YHKUMOHAIbHBIE
00pa30BaHUs KIIETKH.

CrtpoeHune mnpokaproTHYecKoi kierku. Kierounas cteHka Oakrtepuit m apxeir. OcobeHHOCTH
CTPOEHHS TeTepOTPOPHOH M aBTOTPOPHON NPOKAPHOTUUECKUX KIETOK. MECTO M Poiib MPOKAPHOT B
OnoLeHO3axX.

Crpoenne u (QYHKIMOHHPOBAaHHE OJYKAapUOTHUeCKOM kierku. Ilmasmatmueckass memOpana
(mnazmanemma). CTpykTypa miiazMaTHdeckod MeMOpaHbl. TpaHCIOPT BEUIECTB Yepe3 IIa3MaTHUECKYIO



MeMmOpany: maccuBHbI (auddys3us, obneruéHnas audQysus), aKTUBHBIA (HEPBUYHBIA M BTOPUYHBINA
aKkTUBHBIM TpaHcrnopT). [lomymponnnaemocts MemOpanbel. PabGora HaTpuii-kanmeBoro Hacoca.
OHAOUXTO3: MMHOUUTO3, (haronuros3. Jk3ounTto3. Kierounas crenka. CTpykTypa ¥ GyHKIUHU KICTOYHOHU
CTEHKHM pacTeHHii, TprOOB.

Hurormazma. Ilutozonb. Ilutockemer. [IBwkenue unuroruiazMbl. OpraHowabl  KIETKHU.
OnHoMeMOpaHHBIE OpraHOWABI KIETKH: JHIora3matudeckass cerb (OIIC), ammapar [ombmxw,
JN30COMBI, X CTpoeHHEe M (YHKUWHU. B3auMoCBs3p OHOMEMOPAaHHBIX OpraHouOB KieTku. CTpoeHme
TPaHYJISIPHOTO peTUKyiayma. Mexanusm uanpagnenuss oeixog ¢ JOIIC. CHHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KJIETOYHBIX MeMOpaH. [maakwii (arpaHymsApHBIA) DHIOIUIA3MATHYECKUH  PETHKYIIYM.
Cexperopnas Qynkius anmaparta [onsmxu. Mooduguxayus benxos 6 annapame I onvoocu. Copmupogka
benxkos 6 annapame IoavOoxcu. TpaHCIOPT BEIIECTB B KIETKE. Bakyonu pacTUTEIBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWAB! KJIETKH: MUTOXOHIPHH, TIACTUIBL. [Ipoucxoscoeniie Mumoxonoputi
u nracmuo. Cumbuoecenes (K.C. Mepesckoscxuil, JI. Mapeynuc). CtpoeHue u QyHKIIMM MUTOXOHIPUN U
wiactua.  [lepBuyHble, BTOPHYHBIE H  CIOXKHBIE IUIACTHIBI  (DOTOCHHTE3UPYIOIIUX  JYKapHOT.
XJ10pOIIacThl, XpPOMOIUIACTHI, JISUKOIIACTHI BBICIIMX PACTEHUH.

HememOpannbie opranon sl kinetkn CTpoeHre U (GYHKIIUH HEMeMOpaHHBIX OPTaHOUJIOB KJIETKH.
PubGocomel.  [Ipomesicymounvie puramenmol. MuKpodUIaMeHTBL. AKMUHOBbIE MUKDODUIAMEHMBL.
MpliedHble KIETKH. AKMUHO8ble KOMNOHEHMbl HembluieyHblx Kiemok. MuxporpyOouku. Kierounsrit
ueHTp. CTtpoeHue M JBMKEHHE KTYTHKOB M pPECHWYEK. MHKpOTpyOOUKH HHTOIIa3Mbl. LleHTpHonb.
benxu, accoyuuposannvie ¢ Muxpopuramenmamu u Mmukpompyoouxamu. Momoprule beaxu.

Snpo. OGomnouka sapa, XpOMAaTHH, KapHOIUIa3Ma, SAPBIIKH, UX CTPOCHHE W (YHKIHHU. S mepHbIi
OenkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACHIONIOKEHUE XPOMOCOM B HHTEP(HA3HOM SAPE. DYXPOMAmuH u
2emepoxpomamun. benku XpomaTuHa — TUCTOHBL. Juuamuxa sdepnoti 00010uku 6 mumose. AoepHulii
MPancnopm.

Knerounsle BxiatoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK SYKApHOT (pacTUTEIbHOM,
JKUBOTHOM, TPUOHO).

JdemoHcTpanuu

[optpersi: K.C. Mepexkosckwuii, JI. Maprymnuc.

Tabmuuel n cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIETKH», «CTpOeHHE >KUBOTHOW KIIETKHY,
«CtpoeHne  pacTUTenbHOW — KiIeTkw», «CTpoeHue  MHUTOXOHIpum»,  «Smpo»,  «CtpoeHue
MPOKAPUOTUYECKOU KIETKUY.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIpPENapaThl PAacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MUKpOIpenapaTbl 0aKTepUanbHbIX KIETOK.

JladopatopHas padora «/3ydyeHue CTpOEHUs KJIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/I3ydeHue CBOICTB KIICTOYHONH MEMOpaHBI».

JladopatopHas padora «ccieqoBaHue miasMosun3a U JeIa3MoiIn3a B PACTUTEIbHBIX KIETKAX.

IIpakTnyeckas padora «/3ydeHne qBUKEHUS IUTOIUIa3MBbl B PACTUTEIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M IIpeBpalieHue JHEPTUH B KJIeTKe

AccUMWIALIUMS W JUCCUMMILSIIMA — JBE CTOPOHBI Merabonmu3ma. Tumbel oOMeHa BeleCTB:
aBTOTPO(HBIH M rerepoTpodHBIA. YdyacTHe KuCIOpoda B OOMEHHBIX Mpoleccax. OJHEPreTHYecKoe
obecrieuenne kierku: mnpespamieHne ATd B oOMeHHbIXx mnpoueccax. DepMEHTATUBHBIA XapakTep
peakuuii KjerouyHoro merabonuszma. DepMEHTB, UX CTPOCHHE, CBOICTBA M MEXaHW3M JACHCTBUS.
KodepmenTtsl. OTnuuns GpepMEHTOB OT HEOPraHWYECKUX KaTajlu3aToOpoB. benku-akTuBaTopbl U OenKu-
WHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (DepMEHTATHUBHBIX PEAKLUH OT pa3IMyHbIX (PaKTOPOB.

[TepBuyHBIi CHHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCULEHHDIN U OKCULEHHDIL
gdomocunmes y 6axmepuii. Ceemocobuparoujue nueMeHmsl U NUSMeHmMsvl peakyuoHHo2o yewmpa. Pomb
XJIOPOILIACTOB B Tporecce ¢orocuHTe3a. CBeroBas U TeMHOBas (a3pl. @omoovixanue, Cs., Cyq. u CAM-
munsl gpomocunmesa. llpogykTuBHOCTH (oTOCMHTE3a. BnusiHue pa3nuyHbIX (aKTOpPOB Ha CKOPOCTDH
¢dorocunTe3a. 3HaueHne POTOCHHTE3A.



XemocuHTe3. Pa3zHooOpasne OpraHM3MOB-XEMOCHHTETHUKOB: HHUTpH(ULHMpYOmHe OakTepuu,
xKee300aKTepun, cepobakTepun, BOIOPOAHbIE OakTepun. 3HaUCHNE XeMOCHHTE3A.

AmnaspoOHbie opraHu3Mmbl. Buasl Opoxenus. IlponykTel OpoXeHHS M WX HCIONb30BaHHE
YeT0BEKOM. AHadPOOHBIE MUKPOOPTaHU3MBI KaK O0BEKThl OMOTEXHOIOTHU 1 BO30OYIUTENH OONe3HeH.

AnpoOHBIE OpraHU3Mbl. JTalbl SHEPreTudeckoro oomena. [loaroroBurenbHbli 3tan. [ukonus —
OECKUCITOPOHOE PACUICIIIICHU e TITIOKO3BI.

buonoruyeckoe okxucieHHe, WIM KIETOYHOE JbpIxaHue. Pomp MUTOXOHApPUI B mHpoleccax
Oouonoruueckoro okucienus. Lluknnyeckue peakumu. OxuciurensHoe QocdopunmpoBanue. Ouepeust
Membpaunozo  epaduenma  npomonos. Cummes AT®: paboma npomounnoi ATD-cunmasol.
[IpeumymecTBa a’poOHOro MyTH OOMEHa BeEMIECTB TMepel  aHadpoOHBIM. OPQPEKTUBHOCTDH
SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanun

Hoptpers: k. IMpuctmu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, II.
Murtuenn, . A. 3aBap3uH.

Tabnuipl U cxembl: «DoTtocuHTE3», «IHEPreTUUECKHt 00MeH», «bruocunTe3 Oenkay, «CTpoeHue
(hepmenTay, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOPYJOBAaHHWE JUIA TPUTOTOBIEHHS MOCTOSHHBIX U
BpPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHasi padora «/3ydueHue KaTamUTUYECKOW AaKTHBHOCTH (epMeHTOB (Ha mpuMepe
aMUIIa3bl WK KaTaslasbl)y.

JlabopaTtopHas padora «/3ydeHue GhepMEHTATUBHOTO pACIICIIICHUS IMEPOKCHIAa BOIOpPOAa B
PACTHTENBHBIX U )KUBOTHBIX KIIETKaX».

JladopaTtopHas padoTa «CpaBHEHHE IIPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlabopaTtopHas padoTa «CpaBHEHHE TIPOIECCOB OPOKCHUS U TBIXAHUSD».

Tema 7. HacaencrBenHasi nHgopManus u peajn3anus eé B KJIeTKe

Peakunu matpuanoro cuaTte3a. [IpHHIMIT KOMITJIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO CHHTE3A.
Peanusamnus HaciencTBeHHOM uHGOpMaiuu. ['eHETHYeCKHH KO, €ro CBOMCTBA. TpPaHCKPUILMS —
matpuuHbld cuHTe3 PHK. IIpuHUMNBI TpaHCKPUMIIUHU: KOMIIJIEMEHTAPHOCTh, aHTUIApalIeIbHOCTh,
acummerpudHocTs. Cospesanue mampuynvix PHK 6 sykapuomuueckou kremxe. Hexooupyrowue PHK.

Tpancismus u e€ aTansl. Yuactue TpancnopTHeIXx PHK B 6nocuaTese 6enka. Y ciaoBus OMocHHTE3a
oenka. KomnpoBanmne aMmuHOKHCITOT. Poims prbocoM B OmocuHTE3e OeiKa.

Cogpemennvie npedcmasienus o cmpoeHuu 2enos. OpraHn3anns TeHOMa y MPOKAPUOT U DYKapPHOT.
Perymsmus aktuBHOCTH TeHOB y mpokapuoT. ['umoreza onepona (P. XKakoo, XK. Mano). Moaekyisapusie
MeXaHuzMbl IKCHpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perymsmms
OOMEHHBIX MPOIECCOB B KileTKe. KirleTounbIit ToMeocTas.

Bupycer — Heknerounsie GOpMBI )KU3HU U O0IHTaTHBIE TTapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, pETPOBUpPYCOB, OaktepuodaroB. Kuszuennvii yuxn [HK-codepoicawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Obpamuas mpaHcKpunyus, peeepmasa, uHmezpasd.

BupycHbie 3aboneBaHus 4enoBeka, KMBOTHBIX, pacteHuit. CIIMJ], COVID-19, conumanbHble U
MEIUIIMHCKHIE TTPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz oOonvwux maccueos («bigdatay) cmpyxkmypuwix
buonozcuueckux Oaunvix. Haumomexunonoeuu 6 o6uonoeuu u meduyuwne. Ilpocpammupyemvle @yHKYUU
benxos. Cnocodbl 00CmMasKu 1ekapcms.

JdeMoHcTpanuu

[optpersi: H. K. Konsuos, J. Y. iBaHOBCKUI.

Tabnuue! u cxembl: «bruocunTes Oenka», «I eHeTnueckuit Koy, «Bupycel», «bakreprodarm.

IIpakTnyeckas padora «Co3aHue MOJETN BUPYCay.

Tema 8. ) Kn3HeHHDBIIT UK KJIETKH



Knerounsiit umkn, ero mepuonsl u perynsaus. Marepdaza n muto3. OcoOEHHOCTH HPOLIECCOB,
nporekatomux B uHTepdase. [loaroroBka kierku K aeneHuto. llpecuHTernueckuil (IOCTMUTOTHYECKHH),
CHUHTETUYECKUH 1 MOCTCUHTETHYECKUH (TPEMUTOTHYECKUN) Tepruobl HHTEp(a3bl.

Matpuunsiii cunres JJHK — permmmxkanus. [punnuner permukanun JJHK: xommiemeHTapHOCTS,
MOJTyKOHCEPBATUBHBIN CHHTE3, aHTUNapaienbHocTh. Mexanusm pernkanuun JIHK. Xpomocomsl.
Crtpoenne xpomocoM. TeaoMepbl H TelloMepa3a. XPOMOCOMHBIM Ha0Op KICTKM — KapUOTHIL.
JIMIUTON THBIN U TaIUIOMIHBIA HA00phI XpoMOcoM. ['oMOJTIOrHYHBIE XpOMOCOMEI. [10JI0BBIE XPOMOCOMBI.

Henenne xinerku — MuTo3. CTaauyu MUTO3a W MPOMCXOIAIINE B HUX Ipolecchl. THUIIbI MHUTO3a.
Kapuokunes u nutokrnes. buonorudeckoe sHaueHHE MUTO3a.

Perynsiust MUTOTHYECKOTO IMKIA KIETKU. [IporpamMmmupyemast kjaeTodHas ruOeb — aronTos.

Krnerounoe sapo, XpomMocoMbl, (GYHKIMOHAJIBHAS TEeHOMHUKA. Mexanuzmul nponugepayuu,
ougppepenyuposru, cmapenus u eubenu kiemox. «Lugposas xremxay — 6uounghopmamuuecxkue mooenu
DYHKYUOHUPOBAHUSA KTIEMKU.

JdemMoHcTpanun

Tabnuiel u  cxembl: <OKW3HEHHBIM MUK KICTKH», «MuT03», «CTPOSHHE XPOMOCOMY,
«Pennukanua JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MEKpOIpenapaTsl: «MHTO3 B KIIETKaX KOPEIIKa JTyKay.

JlaGopaTopHas padota «/3ydeHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPEapaTaxy.

JlaGopaTopHasi pabora «HabmogeHne MuTo3a B KJI€TKaxX KOHYHMKA KOpeEMIKa Jiyka (Ha TOTOBBIX
MUKpOIIperapaTax).

Tema 9. CTpoeHue u GyHKIMH OPraHU3MOB

buonoruueckoe pasHooOpasue opraHuzMoB. OJHOKIETOYHbIE, KOJIOHHAJIbHBIE, MHOTOKJIETOUYHbIE
OpPTaHHU3MBIL.

Oco0eHHOCTH CTPOEHMS U >KHU3HENEeSITEeIbHOCTH ONHOKICTOUHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE IPUObI, OMHOKJIETOYHBIE BOAOPOCIH, APYTrre NpoTUCThl. KoJIOHHAIbHbIE OPraHU3MBI.

B3aumocBs3p uyacTeid MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMbl OpIaHOB.
OpranusM kak equHoe 1enoe. ['omeocras.

Tkanam pacTeHwil. THITBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, IMOKPOBHAs, IPOBOIINIAS,
OCHOBHas, MexaHndeckas. OCOOEHHOCTH CTpoeHws, (DYHKIUH W pacloiioKeHWs TKaHEeH B oOpraHax
pacTeHui.

TkaHW JKMBOTHBIX W 4YeJIOBEKa. THIIBI JKMBOTHBIX TKAHEW: SMHTENHAIbHAS, COCOUHHUTENbHAS,
MbllIeYHasA, HepBHas. OcoOeHHOCTH CTpoeHUs, GYHKIUI 1 PAaCIONOKEHNUs TKaHEH B OpraHax >KUBOTHBIX
1 9ETI0BEKA.

Opranbl. BereraTuBHbIE U T'€HEpAaTUBHBIE OpraHbl pacTeHHil. Opranbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U 4enoBeka. OyHKIIMU OpraHOB U CHCTEM OPraHoB.

Onopa Ttena opranuzMoB. Kapkac pacreHuil. CkeneTsl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbli 1 BHyTpeHHUH ckener. CTpOEeHUE U THUIIBl COSAUHEHUS] KOCTEH.

JBr>keHne OpraHu3MoB. J[BH)KEHHE OAHOKJIETOYHBIX OPIaHM3MOB: aMEOOHMIHOE, >KYTHKOBOE,
pecHUYHOE. J[BHKEHHE MHOIOKJIETOYHBIX PACTEHUM: TPONMMU3MBI U HACTHH. J[BHXKEHHE MHOTOKJIETOYHBIX
KMBOTHBIX M YeJIOBEKa: MbllIeuHas cuctema. Peduexc. CkenerHbie MBI U UX padoTa.

IIntanne opranusamos. [lornomeHnue BOIBI, YIVIEKUCIOrO ra3a M MHHEPAIBHBIX BEIIECTB
pacteHusMU. [luTaHue >KMBOTHBIX. BHYTpPHUIOJIOCTHOE M BHYTPUKIIETOYHOE NuIeBapeHHe. [luranue
[TO3BOHOYHBIX JKMBOTHBIX. OTHENbl MUINEBAPUTENBHOTO Tpakra. IluimeBapuTenbHBIE —IKENE3BI.
[InmeBapuTenbHas cucTemMa 4eloBeKa.

Hpixanue opranusmoB. [lpixanme pacrtenwmii. JlpixaHue >xuBOTHBIX. Jnddysus razoB uepes
NMoBepXHOCTh KieTku. KoxkHoe npixanue. JlpixatenbHas noBepxHOCTh. JKabepHoe u JEroyHoe JbIXaHue.
JlpIxaHWe TO3BOHOYHBIX JHMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHMS JIETKHX
[TO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHas cucTeMa uyeloBeKa. MexaHW3M BEHTWISIIMU JIETKUX y NTHUIL U
MIIEKONUTAIOMKUX. Perymsanus apixanus. JpixarensHbie 00bEMBI.



TpaHcnopT BellecTB y OpraHu3MOB. TpaHCIIOPTHBIE CHCTEMBI pacTeHMH. TpaHCHOpT BemecTB Y
XKUBOTHBIX. KpoBeHocHast cuctema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOUHBIX JKUBOTHBIX U
yenoBeka. Cepaiue, KpOBEHOCHBIE cocyabl W KpoBb. Kpyrm KkpoBooOpaimieHHs. IBOIIOIHOHHEIE
YCIO)KHEHHUSI CTPOEHHsSI KPOBEHOCHOM CHCTEMBl IT03BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perynauus.

Brinenenne y oprannszMos. Breiaenenue y pacrenuil. Boigenenue y ;kuBoTHbIX. COKpaTUTEIbHBIE
Bakyonu. Oprassl BeiaeneHus. OuibTpaiys, ceKpelusi 1 00paTHOe BCachIBaHHE KaK MEXaHU3MbI pabOThI
opraHoB BbliesieHHsl. CBsI3b MOJOCTH Tella ¢ KPOBEHOCHOM M BBIAENUTENBHON cucTeMaMmu. Beinenenue y
MO3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. Ctpoenue u ¢pyHkunonuposanue Hedppona. OdpasoBanue
MOYH Y YeJIOBeKa.

3ammTa y OpraHU3MOB. 3allliTa y OAHOKJIETOYHBIX OpraHu3MoB. Criopel OakTepuid M ILHCTHI
MpOCTeHIINX. 3alTa y MHOTOKIETOUHbIX pacTeHuil. Kytukyna. CpeacTBa MacCHBHONM M XUMHUYECKON
3amuThl. OUTOHLIKIBI.

3ammTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M WX NMPOMU3BOJHBIE. 3all[UTa OpraHU3Ma OT
Oonesneil. MiMMyHHas cucrema denoBeka. KIIeTOUHBIH M TyMOpaJbHBI MMMYHUTET. BpokaEHHBIN H
NpHOOPETEHHBIA crieupuuecknii UMMYHHUTET. Teopusi KIIOHAJbHO-celeKTuBHOro ummyHutera (I1.
Opmux, @. M. bepuer, C. ToneraBa). BocnanmurenbHble OTBETHI OpraHW3MOB. PoJNb BpPOXIEHHOTO
MMMYHHTETA B Pa3BUTHUH CHCTEMHBIX 3200JIeBaHUM.

PazgpaxxuMocTh M perymsinust y OpraHu3MOB. PazfapaXMMOCTh y OAHOKJIETOYHBIX OPTraHHU3MOB.
Takcucsl. PazipaxuMoCTh U peryisiius y pacTeHuid. POCTOBBIE BEIIECTBA U UX 3HAYCHHUE.

HepeHas cucrema u pediieKTOpHas peryisius y >KUBOTHBIX. HepBHas cucrema u e€ OTIENbl.
OBOJIOIIMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOM CUCTEMBI y XHMBOTHbIX. OTHEnbl TOJIOBHOIO MO3ra
MI03BOHOYHBIX JKUBOTHBIX. Pedtexc n pediexkropnas gyra. besycinoBHbIE 1 yCTIOBHBIE PEIICKCHI.

I'ymopanbHas peryisinus U 3HIOKPHUHHAS CUCTEMa KUBOTHBIX M 4elloBeKa. JKenesbl 23HIOKPHHHOU
CUCTeMbl M WX TOpPMOHBL JlelicTBue ropmMoHOB. B3aMMOCBSI3b HEPBHOW W SHJOKPUHHOM CHCTEM.
l'unoranamo-runoguzapHas cucrema.

JdemoHcTpanuu

IToptper: W. I1. [1aBnos.

Tabmuuer u  cxembl: «OIOHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCIH,
«bakrepuny, «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBl OpPraHOB II03BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIX», «TkaHu pacteHuil», «KopHeBble CHUCTEMBIY,
«Ctpoenne crebis», «CTpoeHHE JIUCTOBOH IUIAaCTHHKW», «TKaHM XUBOTHBIX», «CKEIeT YeI0BEKay,
«[InmeBaputensHas cucrema», «KpoBeHOCHas cucreMay», «/IpIxaTenpHas cucrema», «HepBHad
cucreMa», «Koxka», «Mplmeunas cucreMa», «BbeiaenutenbHas cucteMay», «OHAOKPHUHHAS CHCTEMay,
«CtpoeHue wmbiuey, «MMmyHuter», «KumeunononmoctHele»y, «CxemMa TNHTaHHS PaCTCHHII,
«KpoBeHOCHBIE CHCTEMBI IMO3BOHOYHBIX IKHBOTHBIX», «CTpoeHue THUApED, «CTpOoeHHe IUIaHAPHHY,
«BHyTpeHnHee cTpoeHune noxaeBoro uepss», «HepsHas cucrema prib», «HepBHas cucrema JSTYLIKHY,
«HepBHast cucrema mpecMblkaronmxcs», «HepBHas cucrema nrTun», «HepBHas —cucrema
MIIEKONIUTAIOMuX», «HepBHas cucrema venoBekay, «Peduiexcy.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpOIpENnapaTsl OIHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaTsl TKAaHEH, pPAaKOBUHBI MOJUIIOCKOB, KOJIIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, IKHUBBIE
9K3EMIUISIPbl KOMHATHBIX PAacTeHHUil, repdapuy pacTeHUIl pa3HBIX OTHENOB, BIAKHBIC IpENaparhl
XKHUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJUIEKUMH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YelOBEKa,
obopyznoBaHMe Al AEMOHCTPAlMM ITOYBEHHOIO W BO3AYIIHOIO MUTAHUS PACTEHUH, pacIleneHus
Kpaxmana W OenKoB moj JelcTBHEM (epMeHTOB, 00OpyAoBaHHME A AEMOHCTPALMH ONBITOB IO
U3MEPEHHIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHHM3Ma JbIXAaTENbHBIX JBUXKEHUN, MOJAEIM TOJOBHOIO
MO3Ta pa3’IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydeHue TkaHel pacTeHUID.

JlaGopaTopHas padora «/3ydeHue TkaHEW KUBOTHBIX).

JlaGopaTopHas padoTa «/3ydeHne opraHoB IBETKOBOTO PACTEHUS».



Tema 10. PasMHoOKeHHne 1 pa3BUTHE OPraHM3MOB

@opMBl pa3sMHOKEHUSI OpPraHU3MOB: Oecronoe (BKIOYas BEreTaTHBHOE) W IOJOBOE. Buabl
0ecroIoro pa3MHOKEHHS: TOYKOBAHUE, CIIOPYIISIHA, PparMeHTalus, KIOHHPOBaHHE.

[TonoBoe pasmuoxkenue. IlonoBbie kierku, uau ramersl. Meio3. Ctaguu metiosa. IloBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonorndeckuii cMpIci Meiio3a U OJIOBOro mpotiecca. Meiio3 u ero
MECTO B M3HEHHOM LIMKJIE OPraHU3MOB.

[penzaponpieBoe passutre. [amerorenes y >kuBOTHBIX. [lomoBwie >kemespl. OOpa3oBaHue U
pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaTorenes U oorenes. CTpoeHue MOJIOBBIX KIETOK.

OmnnogoTBOpeHue U YMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIONOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnpnBuayansHoe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONOrHsi — HayKa O pa3BUTHH
opraHu3MoB. Mopgozenes — oona uz anagnvix npobnem smopuonozuu. Konyenyus mopgozenos u mooenu
Mmopgoeenesa. Ctaanu SMOpHOTreHe3a KUBOTHBIX (Ha puMepe JrymkH). Jpodnenne. Tunsl ApodiaeHusl.
Hemepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munvt Oaracmyn. OcoOeHHOCTH
JpoOJIeHHsT MJIEKOMUTAIOIIMX. 3apOJIBIIIEBbIC JTUCTKU (TacTpysiius). 3akiajKka OpraHOB M TKaHEH W3
3apOJBIIIEBBIX JINCTKOB. B3anMHOe BIMSHUE YacTedl pa3BHBAIOIIErocs 3apoibliia (3MOpHOHATIBHAS
WHIYKIKA). 3aKiajka IUlaHa CTPOEHHUS >KMBOTHOTO KaK PE3yNbTaT HEepapXUUeCKUX B3aMMOJCHCTBHIA
reHoB. BiusiHue Ha SMOpHOHANILHOE Pa3BUTHE Pa3IMYHBIX (PaKTOPOB OKPYKAIOIIECH Cpelbl.

Poct u pasButne xuBoTHBIX. [locTamMOpmonanmsHBI Tepuon. llpaMoe m Hempsimoe pa3BUTHE.
PasButue ¢ MeramMopdo30M y OECIIO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX. bHonormueckoe 3HaveHue
MPSIMOTO M HENPSIMOTO Pa3BUTHS, UX PAcIpocTpaHeHHe B mpupoze. THIbl pocTa KWBOTHBIX. DaKTOPHI
PErylsuy pocTa SKUBOTHBIX M d4enoBeka. CTagun MOCTAMOPHOHAJIBHOTO Pa3BUTHSA Yy JKUBOTHBIX U
yenoBeka. [lepuonsl oHTOreHes3a uenopeka. CrapeHue U cMepTh Kak OMOIOTHYECKUe MIPOLIECCHI.

Pasmuoxxenne m pasButHe pacteHuil. ['ameroput m cmopodur. Meio3 B KU3HECHHOM ITHKIIE
pacrenuii. OOpa3oBaHue cIop B Tporiecce Meiosa. ['amerorene3 y pacrenuit. OmuiogoTBOpeHHE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOIHOE OIIIOZOTBOpEHHE Y LIBETKOBBIX pacTeHui. O0pazoBaHue
U Pa3BUTHE CEMEHU.

MexaHn3MBI peryisiiiy OHTOTEHE3a Y PACTECHUN U )KHBOTHBIX.

JdemoHcTpanuu

IToptpersr: C. I'. HaBammn, X. [lmeman.

Tabmuuer u cxemsl: «BereratuBHoe pa3sMHOXeHHE», «THIBI OEcCHoiIOro pasMHOXEHUI,
«Pa3MHOXEHME XJIaMUJOMOHA/b», «Pa3MHOXeHHE »dBIJIeHb», «Pa3MHOXeHHe TuapbD, «Meio3y,
«XpomocoMebly, «I'ameroreHes», «CTpoeHue SHUEKIECTKH W crepmaTto3ougay, «OCHOBHBIE CTaguU
oHTOreHeszay», «lIpsimoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MalicKoro xyka», «Pa3Burhe capanumy,
«Pa3BuTHe IATCyIIKH», «JIBOMHOE OIJIONOTBOPEHUE Y LIBETKOBBIX pacTeHUui», «CTpoeHue CceMsH
OJTHOOJNBHBIX U BYAOJBHBIX pacTeHUi», « KU3HEHHBI LUK MOPCKOW KamycTbl», «OKW3HEHHBIM UK
Mxay, « KU3HEHHBII UK NaOPOTHUKAY, «KU3HEHHBIA LUK COCHBDY.

Ob6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKPOIPENaparhl SIMIEKIETOK U CIIEpMaTO301I0B, MOJEIb
«IuKIT pa3BUTHS TATYILIKIY.

JlaGopaTopHasi padoTa «/3ydeHue cTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIPENapaTax».

IIpakTnyeckass padora «BpIABIIEHME MPU3HAKOB CXOJCTBA 3apOJBIIIEH IMO3BOHOYHBIX
KUBOTHBIX».

JlaGopaTopHasi pabora «CTpoeHHE OpraHOB Pa3MHOMKEHHUS BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKa — HayKa 0 HACTEACTBEHHOCTH M M3MEHYHBOCTH OPraHM3MOB

Hcropus craHoBieHHUs W pa3BUTHA FeHETHKH Kak Hayku. Paborer I'. Mengens, I'. ne @pusa, T.
Moprana. Ponp oredecTBeHHBIX yu€HbIX B pa3ButHu reHetukd. Paborsr H. K. Kombmosa, H. U.
BaswiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unumyenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJBL. [ 'OMOJIOrMYHBIE XPOMOCOMBI, AJUIEIbHBIE T'€HBI,
anbTEpHATHUBHBIE IPU3HAKY, TOMUHAHTHBIN U PELECCUBHBIN MPU3HAK, TOMO3ZUT0TA, T€TEPO3UT0TA, YUCTAS



muHUS, THOpuIbl, TeHoTun, (eHotun. (OCHOBHBIE METOJBl TCHETHKH: THOPUIOIIOTUYCCKHUIA,
LUTOJIOTMUECKUM, MOJEKYSIPHO-T€HETHIECCKUI.

JdemMoHcTpanun

[optpersi: I'. Mengens, I'. ne ®pu3, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
Benozepckuii, I'. /1. Kaprniedenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckuii.

TaOnuip! u cxeMbl: «MeTobl TeHETHKI», «CXEMbI CKPEIIUBAHUS.

JlaGopaTopuasi padota «/Ipozoduia kak 00BEKT TEHETHYESCKUX UCCIETOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

MonorubpuaHoe ckpenuBaHue. [lepBbiii 3akoH MeHzens — 3aKOH €IMHOOOpa3usl TUOPHUIOB
neporo mnokojeHus. IlpaBuno agomuHupoBaHus. Bropoil 3axkoH MeHzaens — 3aKOH paculenyeHUs
npu3HakoB. L{uTonornueckre OCHOBBI MOHOTHOPHIHOTO CKpEIIUBaHKS. [ UIOTe3a YHCTOTHI TaMeET.

Ananusupyromiee ckpemmBaHue. [IpoMeXyTOuHBIM XapakTep HaclegoBaHus. Pacmierienne
MIPU3HAKOB MPH HEMOJTHOM JTOMHUHUPOBAHUH.

JurnbpuaHoe ckpenBanue. Tperuii 3akoH MeHzens — 3aKOH HE3aBHUCHMOIO HaclieIOBaHUS
npu3HakoB. L{uTonornueckre OCHOBBI JUTHOPHUTHOTO CKPEITHBAHKS.

CueruieHHOe Haclie[oBaHue npu3HakoB. Padorel T. Moprana. ClernieHHoe HaclieoBaHUE I'eHOB,
HapyIIeHUE CIETUICHNI MEXTy TeéHaMH. X POMOCOMHAs TEOPHS HaCIEeCTBEHHOCTH.

I'enermka moma. XpPOMOCOMHBIA MEXaHHW3M ONpEeAeTeHHs T1ojia. AyTOCOMBI M  TIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBI M TrereporaMeTHbli 1oj. ['eHeThueckasi CTPyKTypa IOJIOBBIX XPOMOCOM.
HacnenosaHue Npu3HAKOB, CLEIJIEHHBIX C [OJIOM.

I'enorun kak 1enoctHas cucrema. Ilnefiorporiusi — MHOXKECTBEHHOE JIECTBHUE T'€Ha.
MHOXECTBEHHBIA aiuienn3M. B3anMomelicTBHE Hea/UICTbHBIX TeHOB. KoMITIeMEeHTapHOCTh. JIHCTa3.
ITonmumepus.

I'eHeTnyecknit KOHTPOJIb Pa3BUTHS PACTCHUM, JKUBOTHBIX M YENIOBEKA, & TAaKXKe (PH3HONOTHUECKUX
MPOIIECCOB, TIOBEAECHUS W KOTHUTHBHBIX (GYyHKIMHA. ['eHeTHdeckne MexXaHU3Mbl CHMOWOTreHe3a,
MEXaHH3MBI B3aMMOAEHCTBHUS «XO3SUH — MapasuT» U «XO35MH — MUKPOOHOM». | @éHeTH4YecKre acreKThl
KOHTPOJISL ¥ M3MEHEHHU S HACIIEACTBEHHON NH(OPMAINH B TOKOJIEHHUAX KIETOK M OPTaHU3MOB.

JdemoHcTpanuu

IToptpersi: I'. Mennens, T. Mopras.

Tabmumbr u cxembl: «llepBelii W BTOpOH 3akoHBI Menaems», «Tperwit 3akoH MeHIens»,
«AHanm3upylomee ckpemuBaHuey, «Hemomroe pomuHUpoBaHHWe», «CIeMIeHHOe HACIeIOBaHUE
MpU3HaKoB y napo3odmib», «l'eHermka moma», «Kapmorun uemoBekay, «Kapuorum apo3ohuiasn,
«Kapuorun ntuusl», «MHOXKECTBEHHBIN ajlienu3My», « BsauMonelicTere reHoBy.

OGopynoBanue: MOZeNns s JEMOHCTpAIlMH 3aKOHOB eIuHO00pasusi THOPUIOB TIEPBOTO
MOKOJICHWsI ¥ pACHICIUIEHUS TPHU3HAKOB, MONENb IS JEMOHCTpAIlMd 3aKOHAa HE3aBUCHMOIO
HAaCcJeOBaHUS MPHU3HAKOB, MOJENb MU JAEMOHCTPAllMH CIICTDICHHOTO HACIEIOBAHMs IPU3HAKOB,
CBETOBOI MHKPOCKOII, MUKpOIpenapar: «JIpozodumay.

IIpakTu4yeckas padora «/I3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEITHBAHUS Y APO30DHITBD.

IIpakTuyeckas padora «/I3yueHue pe3yabTaToOB AUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

BzaumogeiicTBre TeHOTHITA U cpeapl IpH popMupoBaHUU (heHoTumna. MI3MEHUYMBOCTH MPU3HAKOB.
KadecTBeHHBIE W  KOJNMYECTBEHHbIE MPHU3HAKA. BHIBI W3MEHUYMBOCTH: HEHACIEACTBEHHAs W
HaCJIeJCTBEHHASI.

MomudukannoHHas HW3MEHYUBOCT. Ponb  cpenbl B (GOpMHpPOBAaHUH  MOIU(UKAIMOHHOM
m3MmeHYnBocTH. Hopma peaknuu mnpuszHaka. BapuwanvoHHbIi psjg W BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MoAH(pUKATMOHHON H3MEHUYHNBOCTH.

lenotunuueckass  uU3MeHYUMBOCTh.  CBOWMCTBA  IE€HOTUIIMYECKOM  WM3MEHUMBOCTU.  Bumbl
TeHOTUITHMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaI[IOHHAS.



KomOuHaTUBHAs W3MEHYMBOCTh. MeHO3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHUBHOW
M3MEHYMBOCTH. POJb KOMOMHATHBHOM H3MEHUYMBOCTH B CO3JIJaHUM TEHETUYECKOTO pPa3HOOOpasus B
npenenaax OAHOrO BUJA.

MyTarmonHasi U3MEHYMBOCTh. BUIbI MyTanuii: reHHbIe, XpPOMOCOMHEIE, TeHOMHbIE. CIIOHTaHHBIE
U UHAYIMPOBAHHBIC MyTallud. SIIEpHBIC U IUTOILIa3MaTHdeckue MyTanuu. COMaTUYECKHE U TOJOBBIC
myTaruu. [IpuduHBl  BO3HHKHOBEHHS MyTanuidl. MyTareHbl W HUX BJIMSHHE HA OpraHU3MBL
3aKOHOMEPHOCTH MYTAllMOHHOTO TMPOIecca. 3aKOH TOMOJOTHYECKUX PSIOB B HACIEICTBECHHOM
n3menunBoctr (H.U. BaBunos). BHesinepHas H3MEHUNBOCTh M HACIEACTBEHHOCTD.

Onueenemuxa U ONUCEHOMUKA, pOIb  INUSEHEMUYECKUX (HAKmopoe 6 HAcCNe008aHuu U
UBMEHYUBOCU (DEHOMUNULECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanun

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

Tabmuielt u  cxembl: «Buapl  u3MeHuMBOCTH», «Momu(pUKAIMOHHAST  HM3MEHYHUBOCTHY,
«KoMOuHaTHBHAasE HM3MEHUUBOCTB», «Meiio3», «OrmionorBopenue», «leHeTHueckue 3a0o0JieBaHUs
4elloBeKay, «Buasl MyTanuny.

O06opynoBaHue: KHUBbIE U TepOapHbIE IK3EMIUIPHl KOMHATHBIX pacTeHui, pucyHkH (pororpadum)
JKUBOTHBIX C Pa3IMYHBIMH BHJIAMHA U3MEHUYNBOCTH.

JlaGopaTopHasi padora «lccienoBanue 3aKOHOMEPHOCTEH MOIU(UKAIIMOHHOW M3MEHYMBOCTH.
ITocTpoeHune BapuaMOHHOI'O psiia U BapUalliOHHON KPUBOM».

IIpakTHyeckas padora «MyTanuu y 1po30Qwiibl (Ha TOTOBBIX MUKPOIpPENapaTax ).

Tema 14. I'eHeTnKa YesioOBeKa

Kapuorun uenoBeka. MexJyHapoaHasi MporpamMma HCCIEJOBaHUA TeHOMa uenoBeka. MeTojbl
M3Yy4EHUsI TEHETUKH YEeNOBEKa: T'€HEeaJOTHYeCcKHi, OJM3HEeIOBbIH, ITUTOr€HEeTHYECKHi, MOMyIsSIIHOHHO-
CTaTHCTUYECKUH, MOJIEKYIsIpHO-TeHeTn4Yecknuidi. COBpEMEHHOE OIpENeNeHrne IeHOTHIIA: TTOJTHOTeHOMHOE
CEKBEHUPOBAHWE, TE€HOTUIHpOBaHWE, B ToM uucie c¢ nomomipto I[I[[P-ananuza. HacneactBeHHble
3a00eBaHusl YeyloBeKa. | €HHBIE W XPOMOCOMHBIC OOJIE3HM 4YellOBEeKa. boje3Hn ¢ HacaeICTBEHHOMN
MIPEeapacioiOKEHHOCThIO. 3HAaYeHWe MEAWIMHCKOM TeHEeTHKH B TPENOTBPALICHUH W JIEYCHUU
TeHEeTUYeCKNX 3a00JeBaHuil denoBeka. MennKo-TeHeTH4eckoe KOHCYnbThpoBanrne. CTBOIOBBIE KIETKH.
[loHATHE «TEHETHYEeCKOro Trpy3a». OTHYECKHE ACHeKThl HCCIEeNOBaHWM B 001acTH pemaKTHPOBAHUS
FE€HOMA U CTBOJIOBBIX KIJIETOK.

l'enerndeckre (akTopsl TOBBIMIEHHONW UYyBCTBHTEIBHOCTH dYelOBeKa K (HM3WUECKOMY U
XUMUYECKOMY 3arpsi3HCHUIO OKpyKawlled cpelpl. ['eHeTnueckas MpeapacnoioKEHHOCTh YEIOBEKa K
MaTOJOTUSIM.

JdemoHcTpanun

Tabmumper w cxembr: «Kapuwotunm dyemoBeka», «MeToasl H3y4YeHHs] TEHETUKH YeJIOBEKay,
«["enernyeckue 3a00I€BaHUS YCIOBEKA.

IIpakTnuyeckas padora «CocTaBiecHUE U aHAIU3 POJIOCIOBHOMN.

Tema 15. Cesekuusi OpraHuzMoB

Homectukanus U cenekuus. 3apoxIeHue celekunu U nomectukauuu. Yuenue H. M. Basunosa o
LenTpax mpoucXoXIeHUS ¥ MHOT00Opasus KyJIbTypHBIX pacTeHuil. Poib cenmeknuu B CO3JaHUM COPTOB
pacteHuil U nopof kUBOTHBIX. COpT, MOpoAa, ITaMM. 3aKOH TOMOJIOTHYECKUX PAJIOB B HACIEACTBEHHOM
m3menunBocTH H. . BaBuioBa, ero 3naueHune Juisi CEleKIIMOHHONW padoTHI.

Meropp!l cenekInoHHON padboThl. VIcKycCTBeHHBIN O0TOOp: MacCOBBIM W MHAWBUYATbHBINA. DTaITbI
KOMOWHAIIMOHHOM ceneknuu. VcnblTaHue NpOW3BOAUTENEH IO MOTOMCTBY. OTOOp MO TEHOTHIY C
TTOMOIIIBIO OIIEHKH (PEHOTHITAa TOTOMCTBA U OTOOP IO TeHOTUITY ¢ oMonibio aHanmza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEIEKIIMOHHOW pa0oThl. PajnanMoHHBI W XUMHYECKHHA
MyTareHe3 Kak HCTOYHHK MYTalMid y KyJIbTYPHBIX (hOpM oOpraHuU3MOB. McCrmonb3oBaHHE TEHOMHOTO
pemakTHpoBaHHMS M MeETOAOB pekomMOuHaHTHBIX JIHK uisi momydeHHMs HMCXOMHOTO MaTepuana s
CENEKIUU.



[onyuenue monumionaoB. BHyTpuBHaOBas ruOpuan3anus. bIM3KOpoACTBEHHOE CKpeEIIUBaHMUE,
Wi UHOpUIUHT. HepoacTBeHHOE CKpelvBaHWe, WX ayTOpUAMHT. [erepo3uc W ero MpPHYHHBL
UcnonezoBanue rerepozuca B cenekumd. OtnanéHHas rubpuamsanus. I[lpeomornenue Oecrutoauns
MEKBUAOBBIX THOPHUIOB. JlOCTIKEHUS CEJIEKIIMH PACTCHUIN U )KUBOTHBIX. «3€1EHAsL PeBOoYUsLy.

CoxpaHeHHEe U U3yUEHHE T€HETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHUN M UX AUKUX POTUUEH
JUISL CO3JaHUsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SHCTBEHHBIX KYIBTYp. M3yueHue, coxpanenue u
ynpaenenue 2eHemuiecKUMU pecypcamu CenbCKOX03AUCHBEHHbIX U NPOMBICIOBLIX HCUBOMHBIX 6 Yesx
VAYYUEHUSL CYWECBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUCIe C NPUMEHEHUEeM
COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCAEA08ANUL, NEPedosblX Udell U NePCREeKTNUEHBIX MEXHOA02UM.

JdemMoHcTpanun

[optpersi: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesaenko, b. JI.
Acrtaypos, H. boproyr, /1. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpBI MPOUCXOKACHUS U MHOT'000pa3usl KYIBTYPHBIX PACTEHHID», «3aKOH
TOMOJIOTHYECKUX PSJIOB B HACIIEACTBEHHOW W3MEHUYMBOCTHY», «MeToapl cenekuuny, «OtaanéHHas
rudpuau3anusny, «MyTarenesy.

JlabopaTtopHass padora «V3ydeHue cOpTOB KyJIbTYpHBIX pacTeHHH M TIOPOJ JIOMAITHUX
KHUBOTHBIX».

JlabopaTtopHas padoTa «/3ydeHrne METOIOB CEIICKITUN PACTCHUL.

IIpakTuyeckas padora «lIpuBruBKa pacTeHuU.

9KCKprI/lfl «OcHOBHEBIE METOAbI M JOCTHXKCHUA CCICKIIUN paCTeHI/Iﬁ U JXUBOTHBIX (Ha
CEJICKITMOHHYIO CTaHITHIO, TUIEMEHHYIO (hepMy, COPTOUCIIBITATEIEHBINA YIaCTOK, B TEIUTMYHOE XO3SHCTBO,
B JTa0OPaTOPHUIO arpOyHUBEPCUTETA UIIH HAYTHOTO IIEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTeTHYECKas OMOJIOTUS

OOBbeKThl, WCIIONB3yeMble B OHOTEXHOJNOTWH, — KIETOYHBIE U TKAaHEBBIE KYJIBTYPHI,
MHUKpPOOPTaHU3MBI, MX XapaKTepUCTHKA. 1paaulroHHas OHMOTEXHOJOTHS: XjeOoredeHne, MOTydeHue
KHCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJIEIHE. MukpoOHuoIornaecKuit CUHTE3. OOBEKTHI

MHKpPOOHOIOTHYECKUX TeXHOIOrHH. [Ipor3BoACTBO Oeka, aMUHOKHCIOT M BUTAMHUHOB.

Co3pnaHne TEXHOJIIOTHMII M MHCTPYMEHTOB LIEICHAIPABICHHOIO HW3MEHEHUS M KOHCTPYMPOBAHUS
TEHOMOB C LIENbI0 IOTYYEHHUS OPraHW3MOB M MX KOMIIOHEHTOB, COAEP’KAIlMX HE BCTPEYAIOIIMECsS B
npupoae OMOCHHTETHYECKHUE ITyTH.

Kiterounas nrxeHepusi. MeToap! KyIbTyphl KIETOK M TKaHEW pacTeHUH M )KUBOTHBIX. KpnoOaHku.
Comartnueckass THOpuAN3aUs U coOMaTHYECKUN aMOpuoreHes. Mcmnonp30BaHue ramnjionoB B CEIEKIUH
pacrenuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnoab3oeanue MOHOKIOHANbHBIX U HOJUKAOHATLHBIX
anmumen 8 meouyune. VIcKycCTBeHHOE OIIIOAOTBOpEHHE. PEKOHCTPYKIMS SHIEKIETOK U KIOHUPOBAHHUE
XKHUBOTHBIX. MeTON TpaHCIUIAHTALUM SIEP KIETOK. TexHonocuu 0300po6lenus, KylbMUeUpoGaHus u
MUKPOKIOHANLHO20 PASMHONICEHUS] CENbCKOXO3ANUCNBEHHBIX KYIbMYP.

XpoMOCcOMHasi W TEHHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W KOHCTPYHMPOBAaHUE
pexomOunanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTHKEHUS W TIEPCIIEKTHBBI
XPOMOCOMHOW M T€HHOHM MH)XEHEPHH. DKOJIOTMYECKHE U 3THUECKHE IPOOJIeMbl T€HHON MHXEHEPUH.

Menmunnackne Ouorexnonoruu. lloctreHomHas mwmdpoBas wmemunumHa. [1I[P-muarsocThka.
MeTrabosIOMHBIA aHaANU3, TEHOLEHTPUYECKUH aHalN3 IMPOTEeOMa YeIOBEeKa Ul OLIEHKU COCTOSHHS €ro
3n0poBbs. Mcmonb3oBaHue CTBONOBBIX KiIeTOK. TaprerHas Tepamus paka. 3D-Ouommxenepust mis
pa3paboTkn (pyHIAMEHTAIbHBIX OCHOB MEAMLMHCKUX TEXHOJOIMH, CO3JaHUSl KOMIUIEKCHBIX TKaHEH
COYETAaHHEM TEXHOJOIHMi TpEXMEpHOro OWONPUHTHHra u ckapQonguHra [Uid pemeHds 3aaady
MIEPCOHATN3UPOBAHHOW MEINULINHBI.

Co3manue BEKTOPHBIX BaKIMH C LENbl0 oOecreuyeHns KOMOMHMPOBAHHOM 3alMTBl  OT
Bo3Oynutener OPBU, ycraHoBieHnme MONEKyJSPHBIX MexaHM3MOB (yHKuuoHupoBanusi PHK-
COZIep’KaIlMX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMacHbIe 3a00JIeBaHN YEIOBEKA 1 )KUBOTHBIX.

JdeMoHcTpanuu



Tabmuupl u cxemsl: «/cnonp30BaHHE MHKPOOPTaHM3MOB B TPOMBIIUICHHOM HPOU3BOICTBEY,
«Knerounas nnxxenepus», «I'eHHas HHKEHEPU».

JlaGopaTopuasi padora «/3yueHue 00bEKTOB OMOTEXHOIOTUN.

IIpakTnyeckas padora «IlonydyeHrne MOIOYHOKHUCIBIX POTYKTOBY.

Ikckypeusa «buorexHomoruss — BaXkHeWIas NPOM3BOAMTENbHAs cHjJa COBPEMEHHOCTH (Ha
OUOTEXHOJIOTHYECKOE TPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apo:kaenue u pa3BuTHE IBOJTIONMOHHBIX NPeICTABIEHN B OM0JIOTUU

OpomonnonHas teopuss Y. [lapsuna. [Ipennocbulku BO3HMKHOBEHHS JapBUHH3MaA. Ku3Hb U
Hay4Has nesrensHocTh Y. [apBuHa.

Jpwkymme cuibl 3Bomonud BunoB nmo Y. JlapBuHy (BbICOKass MHTEHCHBHOCTh Pa3MHOMKCHUS
OpPraHW3MOB, HACJEACTBEHHAs W3MEHUMBOCTb, OOpb0a 3a CYIIECTBOBAHHME, €CTECTBEHHBIM U
HCKYCCTBEHHBI 0TOOD).

Odopmnenne cuaTeTnuyeckoil Teopuu sBomonuu (CTD). HeiftpanpHas Teopus 3BOIIONUH.
CoBpeMeHHasl OJBONIOIMOHHAST OHOJIOTHS. 3HAauCHHWE O3BOJIIOIMOHHON TEOpUHM B (OPMUPOBAHHUU
€CTEeCTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanun

[optpersi: Apuctorens, K. Jluane#, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. dapsuH, C.
C. YerBepukon, U. U. lImansraysen, x. Xonaeiin, /. K. bemses.

Tabmumbr u cxemsl: «Cucrema xuBoi npuponsl (mo K. Jluaneo)», «JlecTHUIIA )KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3M (pOpMHUPOBAHUS IIPUCIIOCOOICHHH Y PACTEHUH U )KMBOTHBIX (110 Jlamapky)»,
«Kapta-cxema mapmpyta myremectsus Y. Jlapsunay, «Haxomkm Y. JlapBunay, «®DopMbl O0OpHOBI 3a
cymecTBoBaHue», «llopomsr romyoei», «MHOrooOpasue KyIbTYpHBIX (OpM KamycTel», «Ilopossr
JIOMAIITHUX KHBOTHBIX», «CxeMa obpazoBaHus HOBBIX BUIOB (1o Y. JlapBuHY)», «CXeMa COOTHOIIECHUS
JBIDKYLIMX CHUJ 9BOTIOLMNY, «OCHOBHBIE ITOJIOKEHNSI CHHTETUYIECKOW TEOPUH 3BOJIIOLIUM.

Tema 2. Mukpo3BoIIOLHs U €€ pe3ybTaThl

Iomynsiunsa Kak 3jeMeHTapHas enuHuna 3Bomouud. CoOBpEeMEHHbBIE METOIbl  OLIEHKU
TEHETHYECKOTO Pa3HOoOOpa3usi M CIPYKTYphl MOMyasAuuil. l3mMeHeHune reHOpOHAA MOMyJALUN Kak
3JIEMEHTAapHOE DBOTIONMOHHOE SBJIEHNE. 3aKOH TeHeTrnIeckoro papHoBecus J[x. Xapmau, B. BaiinOepra.

OnemeHTapHble  (GakTOpsl  (OBIKYIIME  CHJIBI)  DBOMIONWH.  MYyTaIllMOHHBIA  IIpoIecc.
KombOunatuBHas wm3MeHunBOCTh. [lpelih TeHOB — ciydaliHble HEHalpaBlCHHBbIE H3MEHEHUS YacTOT
amnmenelt B momynsanusax. OddexT ocHoBatens. Ipgexm Oymoiiounozo eopaviuka. CHudiceHue
2eHemUYeCcK020 pazHoobpasus: npuduHsl u credcmeus. Ilpossnenue s¢pghexma Opetigha 2enos 6 bonvuiux
u manvlx nonynsayusx. Murpanuu. M3omanus nomynsuuid: reorpaduueckas (IIpOCTPaHCTBEHHAs),
Ononornyeckas (pernpoyKTHBHAS).

EctectBennsiii otbop — HampaBisiromuii (aktop sBomonnd. DopMBI €CTECTBEHHOTO O0TOOpa:
JIBYOKYIIANA, CTaOWIM3UPYIONINHA, pa3peIBatomi (qu3pynTuBHb). [logoBoit orOop. BosHukHOBEHUE 1
9BOJIIOLMS COLUATIBHOTO ITOBECHUS )KUBOTHBIX.

[IpucnocobneHHOCTs  OPraHM3MOB ~ KaK  pe3ylbTaT  MHKPO3BONIOLMH.  BO3HUKHOBeHHE
MPUCIIOCOONIEHUH y OpraHu3MoB. Apomopdo3bl W uavoazanTauuu. llpuMepsl npucrnocoOneHuil y
OpraHN3MOB: MopQoIorn4ecKue, ¢usnonoruyeckue, OMOXMMHYECKHE, MIOBEACHYECKHUE.
OTHOCUTENBHOCTD TPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykrypa. BunoobpasoBanue kak pe3ysibTaT MUKpPO3BOIMIOLUH. M3omsmus —
kimodeBold  (hakrop BupooOpazoBanusa. Ilytm u  crmocoObl  BHIIOOOpa3oBaHMS: aJUIONATPUUYECKOE
(reorpaduueckoe),  cCUMIATPUYECKOE  (IKOJOTMYECKOE),  «MIHOBEHHOE»  (TOJIMIUIONIU3ALIHS,
ruOpuau3anus). JAnuTensHOCTh SBOTIOIMOHHBIX HPOLIECCOB.

Mexanu3mbl (popMUpOBaHUs OMOIOTHYECKOr0 Pa3sHOOOpa3usl.



Ponp 3BOMIOIIMOHHOI OMoONOruM B pa3paboTKe Hay4IHBIX METOAOB COXpaHEHHs OHOopazHOOOpa3Hs.
MUKpPO3BOIONMS U KOIBOMIOLUS MAPA3UTOB U UX X035€B. MeXaHU3Mbl (JOPMUPOBAHUS YCTOHUUBOCTH K
aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEl.

JdemMoHcTpanun

[optpertsi: C. C. YerBepukos, 3. Maiip.

Tabnuue! U cxembl: «MyTalMoHHasI U3MEHUUBOCTHY, «[lomymsannonHas cTpykTypa Buga», «Cxema
MpOsIBJICHUs 3aKoHa Xapau—BaiinOepra», «JIBYoKyIlue CHIIBI 3BOJIOIUNY, «DKOJOTHYECKAsT MO
MOMyJIALUN ceBaHCKOU (hopenuy», «I[ eorpaduueckast U30MSIHs TUCTBSHHULIBI CHOMPCKOM M JIUCTBCHHULIBI
naypckoi», «l[lomynsiuoHHBIE BOJHBI YHCICHHOCTH XHUIMHUKOB M JKepTB», «Cxema JeHCTBUS
ecTeCTBeHHOro otbopa», «PDopmbel OOprOBI 3a cymiecTBOBaHUE», «MHIYyCTpHANbHBIA METaHU3M,
«Kusble uckomnaemsie», «[lokpoBHUTENbCTBEHHAs OKpacKa >KHBOTHBIX», «lIpemympexnaromias okpacka
KHUBOTHBIX», «®Du3nonornveckue  ajganraimpm», «[IpucrnocoOlieHHOCTh  OpraHM3MoB W €€
OTHOCHUTENBHOCTEY, «Kpurepun Bumay», «Bunbsl-nBoiHuKN», «CTpyKTYpa BHJia B MpHpoae», «CrocoOs!
BHUJ000pazoBaHus», «l'eorpaduueckoe BHI00Opa3oBaHHE TPEX BHJIOB JAHJBIIICH», «JKOIOTHYECKOE
BHJI000pa30BaHUE BUJIOB CUHUI, «[loiurmion el pactenuiiy, «KamnycTHo-peeuHbIii rTuopuy.

O6opynoBanue: TepOapuu pacTEHUM, KOJUIEKIIMM HACEKOMBIX, dydeja MTHI[ W 3Beped ¢
MIpUMepaMi Pa3IuIHBIX MPHUCIOCOOTIEHNH, Yydena MTHUI] U 3Bepell pa3HbIX BUAOB, repOapuu pacTeHUi
ONMM3KHUX BUAOB, 00Pa30BaBIINXCS PA3TMYHBIMH CITOCOOAMHU.

JlabopaTtopHas padoTa «BrIIBICHHE N3MECHIUBOCTH y 0COOEH OTHOTO BHUIIA».

JlabopatopHass  padora  «lIpucmocobrmeHuss  OpraHW3MOB HW WX  OTHOCHTEIIbHAS
IEJIECO00Pa3HOCThY.

JlaGopaTopHas pa6oTa «CpaBHEHHE BUIOB 110 MOP(OIOrHUSCKOMY KPUTEPUIOY.

Tema 3. Makpo3BOJTIOIUSA U €€ pe3yabTaThI

Meroapl M3ydeHUs MakKpoldBOJIONWHU. llameoHTonmorMvyeckne MeTOAbl HU3YYEHHUS HBOJIOIUH.
[lepexomabie GopMBbI 1 HUITOreHETHYECKHIE PSAIBI OPraHU3MOB.

buoreorpaduyeckine Meronbl m3ydeHus »Bomonuu. CpaBHeHue (iopsl ¥ (ayHBI MaTEPUKOB H
ocTpoBOB. broreorpaduueckre obmacti 3eMin. BUAbI-OHIEMUKH U PETUKTHI.

OMOpuronornyeckue W CPaBHUTENFHO-MOP(OIOTHYECKHE METONBl W3YYEHUS  JBOJIOIHH.
l'enermdeckre MexaHWU3MBl OJBOJIOIMHM OHTOI'€HE3a W TOSBICHHS JBOJIOIMOHHBIX HOBIIECTB.
['oMonorndHble W aHANOTWYHBIE OpTaHbl. PymuMeHTapHBIE OpPraHbl W aTaBU3MBL. MOJEKyIsIpHO-
TeHEeTUYeCKHe, OMOXIMHYECKHE U MaTeMaTHIECKNEe METOIBI N3YUEHHUs SBOMONNA. | OMOIOTHYHEIE TEHBI.
CoBpeMeHHBIE METOABI TOCTPOSHUSI (PHIIOTEHETHIECKUX JePEBHEB.

XpOMOCOMHBIE MYTaIlUHU H SBOIOINS TEHOMOB.

OOmme 3akoHOMEpHOCTH (TIpaBwiia) 3BoMOUMH. [Ipunyun cmenvl @yukyuii. HeodpaTUMOCTbH
SBONMONIMU. AlanThBHAs paanaius. HepaBHOMEPHOCTH TEMITOB YBOJIOIUH.

JdemoHcTpanun

IToptpersi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkerns.

Tabmutp! 1 cxembl: «DUITOTeHETHIECKUAN PSIT IO, «APXEONTEPUKCY, «3BEPO3YyObIe SIEpPh),
«Creronedans», «Puamodute», «CeMeHHbIE TANMOPOTHUKWY, «buoreorpaduueckie 30HBI 3eMIIH»,
«/peiid xoHTHHEHTOB», «Pemukrey, «HadampHble cTamuu 3MOPHOHAIBLHOTO Pa3BUTHS IMO3BOHOYHBIX
JKUBOTHBIX», «|'OMOJIOTHYHBIC U aHAJIIOTUYHBIE OpraHbD», «PyTUMEHTHI», «ATaBU3MBD), «XpOMOCOMHBIE
Ha0Ophl 4YenoBeKa W IIMMIMaH3e», «[JaBHbIEe HampaBleHHs 3BONOIHN», «OOIe 3aKOHOMEPHOCTH
SBOITOLIANY.

O6opynoBaHue: KOJUIEKUWH, repOapuu, MYJSDKM HCKOMNAEMBIX OCTATKOB OPIaHU3MOB, MYISKH
TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3sBUTHE KU3HU HA 3eMile

Hayunble runores3sl mpoMCXOXAeHHs XKU3HM Ha 3emiie. AOuorenes u naHcrepMmusi. JloHaydHble
MPEACTABICHHUS O 3aPOXKICHUH KHU3HU (KpealnoHn3M). [ MoTe3a MoCTOSHHOTO CaMO3apOosKACHUS KU3HH
n e€ onposepxenue onsiTamu . Pemu, JI. Cnamnmannmanu, JI. Ilacrepa. IlpouncxoxneHue >ku3HM U
acTpoOnOoIOTHsl.



OcHOBHBIE dTambl HEOpPraHWYecKoW HBomouuu. l[lmanerapHas (reojmoruueckasl) 3BONIOLUS.
Xumuueckas dBONIONMA. AOHOreHHBI CHHTE3 OpPraHMYEcKHX BellecTB W3 HeopraHuueckux. OmeirT C.
Muiepa u I'. FOpu. OGpa3oBanue nonumepoB u3 MoHoMepoB. KoanepBatHas runoresa A. M. Onapuna,
rUnoTe3a nepBU4HOro Oynbona Jx. XomnzaeliHa, renernueckas runoresza I. Mémnepa. Pu6osumer (T. Uek)
u runotesza «mupa PHK» V. I'unbepra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emnu u Meroasl e€ usydyenus. Vckoraemble opranndeckue ocTaTku. ['eoxpoHomorus u
e¢ meronsl. OTHOCHTENbHAS W aOCOMIOTHAS TEOXPOHONOrUs. ['eoXpoHoIormyecKas MiKajaa: 30HbBI, dPHL,
MIEPUO/IbI, SMOXH.

HayanpHbie 3Tanbl opraHndeckoi 3Bosonnu. [losBieHre 1 3BOMIONMS MTEPBBIX KIETOK. DBOIIOLHUS
Merabonu3ma. BosHHKHOBeHHE mepBbIX dKocucTeM. CoBpeMeHHbIe MUKPOOHBIE OUOMIEHKH KaK aHaJor
nepBbIx Ha 3emite coobmiecTB. CTpoMaTonuThl. [IpOKapHOTHI U 3YKapHOTHI.

[Mpoucxoxknenne dykapuor (cUMOHMOreHe3). IBOJIOINUOHHOE MPOUCXOXKIECHHE BHPYCOB.
[IpoucxoxeHre MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYINI MHOT'OKJIETOYHBIX
OpPTaHHU3MOB.

OCHOBHBIE dTanbl JBONIONMU BBICIIHX pacTeHuil. OcHoBHBIE apomopho3bl pacTeHmii. Bbixon
pactenuii Ha cymry. llosiBieHne CIOpOBBIX pacTeHHMH M 3aBOeBaHWE MMM cymii. CeMeHHBIE pacTeHHs.
IIpoucxoxieHre IBETKOBBIX PACTEHUM.

OCHOBHBIE ATAIbl BOIIOINH KXUBOTHOr0 Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. BeHckas
(dayna. KemOpuiickuii B3pbIB — HOSBJICHHE COBPEMEHHBIX THUITOB. [lepBbie XOp/10BbIC )KUBOTHBIC. JKU3Hb B
BoJle. OBOJIOLMSI TO3BOHOUYHBIX. [Ipomcxoxnenne amubuit wu pentunmidt. [IpoucxoxneHue
MJICKOMUTAIOMUX W mTul. [lpuanmn kiroueBoro apomopdosa. OcBoeHHe OECIO3BOHOUYHBIMU H
MTO3BOHOYHBIMH JKUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3eMie IO dpaM W TIEpUOIaM: apxeHl, MpPOTEepo30H, Iae030i, ME3030M,
KaitHo30M. OOmIasi xapakKTepHCTHKa KIUMaTa M TEOJIOTMYeCKHX IporieccoB. [losiBieHWEe W paciBser
XapaKTepHBIX OPIaHU3MOB. YTIICOOpa30BaHUE: €T0 YCIOBUS M BIMSHUE HAa Ta30BBII COCTAB aTMOC(EPHI.

MaccoBble BEIMHUPaHUSI — DKOJIOTHYECKAE KPU3UCHI MTPOILIOro. IIpHduHBI U CIEICTBUS MacCOBBIX
BeIMHUpaHuK. COBpEMEHHBIM OKOJOTMYECCKHA KpHU3HC, €ro ocobOeHHocTH. I[IpoOiiemMa coxpaHeHHS
O6uopaszHooOpasus Ha 3emIre.

CoBpeMeHHast cucTeMa OpraHudeckoro wupa. IlpuHnmmsl xiaccudukanuy OpraHu3MOB.
OCHOBHBIE CHCTEMATUIECKUE IPYIIIBI OPIraHU3MOB.

JdemoHcTpanuu

IToptpersr: @. Pemm, JI. Cnamranmanwm, JI. Ilacrep, M. U. Meunmko, A. W. Omapun, k.
Xongeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombita ®. Pemn», «Cxema ombita JI. Ilacrepa mo wu3ydeHuto
caMo3apOoXACHUS XU3HWY», «Cxema onbita C. Mumiepa, I'. FOpu», «9Tansl HEOPraHM4eCKOH 3BOTFOLIII,
«["eoxpoHONOrHUeckas mkana», «HadampHble 3Tambl OPraHUYEeCKON IBOMIONUNY, «CxeMa o0pa3oBaHUs
JyKapuoT MyTéM cuMmOuoreHesay», «Cucrema XUBOW Tmpupoab», «CTpoeHme BUpyca», «ApomMopdo3sl
pactenuit»y, «PuHHOPUTE, «OIHOKIETOUYHBIE BOMOPOCIN», «MHOTOKIETOYHBIE BOIOPOCTI», «MXW»,
«[TarmopotHHKmM», «l'ooceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHMiD», «Cxema pa3BHTHSA
XKHUBOTHOTO MHpa», «ApoMop¢o3bl KHUBOTHBIX», «lIpocteiimmer», «KumeunomnonoctHsie», «llmockue
yepBu»,  «Unenucronorme»,  «PwiOb»,  «3emHOBonmHBIe»,  «lIpecMmbikarommecs»,  «llTuubm,
«Mnekonurarmuey, «Pa3Butue )kxU3HU B apXxeckoil apey», «Pa3BUTUE )XKU3HU B MPOTEPO30ICKOI 3pey,
«Pa3BuTHE )XM3HU B Mal€030iCKOI 3pe», «Pa3BuTue *KU3HU B ME3030MCKOU 3pey», «Pa3BuTHe KU3HU B
KaifHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMA OPraHUYECKOT0 MUpPay.

Ob6opynoBanue: repOapuy pacTeHWH pa3idYHBIX OTIENOB, KOJJIEKIMH HACEKOMBIX, BIIa)KHBIE
mpenapaTsl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM WIJIOKO)KHX, CKEJIETHl IO3BOHOYHBIX
KUBOTHBIX, Uyyella NTHIl U 3BEped, KOJUIEKIHH OKaMEHEIOCTEH, IMOJE3HBIX HCKOMAeMbIX, MYISDKU
OpPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryansnas nadoparopHas padora «MogenupoBaHue onbslToB Musnepa—tOpu no nzydenuto
aOMOTeHHOTI'0 CHHTE3a OPraHNYeCKUX COSANHEHN B TIEPBUYHON aTMocdepey.



JlaGopaTopHasi padoTa «/I3ydueHue 1 onMcaHre HCKOIAeMBbIX OCTATKOB IPEBHUX OPTaHU3MOB).
[pakTuyeckas padora «3yueHne ocoOeHHOCTEl CTPOEHUS PACTEHUH pa3HBIX OTACIOB.
[pakTuyeckas padora «/3ydueHne ocoOeHHOCTEl CTPOSHUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHHne 4e10BeKa — AHTPONOreHe3

Pasnens! u 3a1aun aHTpononoruy. MeTo/ sl aHTPOIIOIOTHH.

CraHOoBNIeHHE TPEACTAaBICHUA O MPOUCXOXKICHUM ueloBeKa. Penuruo3nble BO33peHUS.
CoBpeMeHHbIe HayIHbIE TEOPHUU.

CxoncTBo 4YenmoBeka C KMBOTHBIMU. CHcTeMaTHuYecKoe IMOJIOKeHUE uernoBeka. CBUIETENbCTBA
CXOJICTBA YeNlOBEKa C YKMBOTHBIMH: CPaBHUTEIBHO-MOpdoIoruueckue, aMOpronornieckue, Gu3noaoro-
6I/IOXI/IMI/I‘IGCKI/I€, IIOBEACHYCCKUE. OTanuns 4eaoBeKa OT JKUBOTHBIX. HpﬂMOXO)KILCHI/IC N KOMIIJICKC
CBA3aHHBIX C HUM IIPHU3HAKOB. Pa3BuTie ronoBHOro Mo3ra u BTOpOfI CUTHAJIbHOM CHCTEMBI.

Hewkymme cuibl ((BakTopbl) aHTPOIOreHe3a: OHWOoJIOTHYecKHe, coluanbHble. COOTHOIEHHE
OMOJIOTMYECKUX U COIUANIBHBIX ()aKTOPOB B aHTPOIIOI€HE3E.

OcHOBHBIE CTaaUKM aHTpororeHe3a. PaHHMe UenoBexooOpa3Hble 00€3bsHBI (IIPOKOHCYNBI) U
paHHUE TIOHTUBI — O0IIKeE TMPEAKH YeT0BeK0OOpa3HbIX 00e3bsiH U Jto/iei. ABCTPalONUTEKH — JIBYHOTHE
npenku roaed. YermoBek yMmenblil, IepBble U3rOTOBIEHUS OpPYAUN TpyAa. UenoBek NpsSIMOXONAIIUN U
MEepBhIA  BBIXOA JroJied 3a mpenensl Adpuku. YenmoBek reljenbOeprckuii — oOmMHA  Tpenok
HEaH/JepTaJbCKOTO YEeIOBEKa W YeloBeKa pa3yMHOro. YemoBek HEaHAEPTATbCKUN KaK BHUA JIOAEH
XOJOAHOTO KiIMMaTta. YermoBeK pa3yMHBIH COBPEMEHHOTO THIIA, JIEHHUCOBCKUN UEIOBEK, OCBOEHHE
KOHTHHEHTOB 3a npenenaMu Adpuku. [laneoreHeTnka v najxeoreH OMUKa.

OBONIONMSI  COBPEMEHHOTO 4eNoBeKa. EcTecTBeHHBIH 0TOOp B HONYJSIHSIX —YeJIOBEKa.
MyTalMoHHBIH nporece U monuMopdusM. TTonyIsSIiuoHHbIe BONHBI, Apeld reHoB, MUrpanus U «3pQhexT
OCHOBATENIs» B IOMYJISILIUAX COBPEMEHHOTO YEIOBEKA.

Uenosedeckue pacel. [lonarue o pace. bonpimme packl: eBporieonaHas (eBpasuiickas), aBcTpaio-
HerponaHas (IKBAaTOpHANbHAS), MOHTOJIOMAHAS (a3MaTCKo-aMepHKaHCKas). Bpems u myTu pacceneHus
yejloBeKa IO IulaHere. EIUMHCTBO uenoBedeckux pac. HayuHas HeCOCTOSITENBHOCTh pacu3Ma.
[IpucnocobIeHHOCTh YEI0BEKa K Pa3HBIM YCIIOBHAM OKpYKarolled cpeabl. BiusHue reorpaduueckoit
cpensl u apeida reHoB Ha MOP(OIOTrHio U (PU3HOIOTHIO YeTTOBEKA.

MexIuCIUIUTMHAPHBIE METOABI B (pU3MUecKoil (OMONIOTHYECKOM) aHTPOITOIOTHH. DBOFOITMOHHAS
AQHTPOIOJIOTUS M TAJCOAHTPOIOJIOTUS YEJIOBEUECKUX MNONMYyIIIMHA. buocounnanbHble wHcclienoBaHUS
IIpUPOABI yenoBeka. MccnenoBaHue KOBOIIOMUH OMOJIOrHYECKOTO U COLIMAIBHOTO B YETOBEKE.

JdemoHcTpanuu

IToptpersi: Y. Hapsun, JI. JIuku, A. 5. Porunckuii, M. M. I'epacumos.

Tabmutp! n cxembl: «MeTombl aHTPOTIONOTHNY, «I 0IOBHOM MO3T YenoBeka», «HemoBekooOpa3HbIe
00e3bsHb, «CKeNleT 4YemoBeKa M CKeNeT IIMMIaH3e», «PyquMeHTsl M aTaBU3MbD», «/IBHOKyIIue CHIIbI
AHTPOIIOT€HE3a», « IBOIIOLUOHHOE IPEBO YETIOBEKa», « ABCTPAIONUTEK», «HUemoBek yMenblity, «HenoBek
npsMoxoasamuiny, «Jenucopckuil uenosex» «Heannepranbup», «KpomansoHLb, «IIpeaku yemoBekay,
«JTansl 3BOMIOLUH YeTIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MYJSDKM OKaMEHEJIOCTeH, NPEIMETOB MaTepUalbHOW KyJbTYPhl IPEIKOB
yenoBeka, pernpoxykuuu ((ororpaduu) KaptuH ¢ MUADOIOTHYECKMMH W OWOIEHCKUMHU CIOXKETaMH
MPOMCXOKICHUS YelioBeka, (ororpadmy HaXOJOK HMCKOMNAEMBIX OCTATKOB YEJIOBEKAa, CKEJIET UellOBEKa,
MOJIeIb Yepera 4YelioBeKa M yeperia LIMMIIaH3€, MOJENb KUCTH YeNOBeKa W KHCTH LIMMIIaH3€, MOJEIH
TOpCa IPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «/3yueHre OCOOSHHOCTEH CTPOCHHUsS CKelleTa YelOBeKa, CBS3aHHBIX C
MPSIMOXOXKJICHHEM.

[pakTnuyeckas padora «3yueHue 3K0IOrMYECKUX aAANTALINN YETOBEKay.

Tema 6. JDxojornsi — Hayka 0 B3aHMOOTHOLIEHUSIX OPraHMU3MOB W HaJ0PraHHU3MEHHBIX
CHUCTEM C OKpYyKamouiei cpeaoi



3apoxaeHue u pa3BUTHE dKoioruu B Tpynax A. I'ymbonpara, K. @. Pynee, H. A. CeBepuosa, 3.
lexkens, A. Tencnmu, B. H. CykauéBa. Pasmenst u 3amaunm sxonoruu. CBSI3b DKOJOTHUU C JIPYTHMHU
HayKaMH.

Meronst skomoruu. [loneBble HaOmogeHHs. OKCHEPUMEHTHl B SKOJIOTHH: IPHPOAHBIE U
nabopatopHble. MopenupoBaHHE B OKOJOTHMH. MOHHUTOPHUHT OKPYXKAlOIIeH Cpenbl: JIOKAJIbHBIH,
PETHOHATILHBIN U T100aJIbHBIN.

3HaueHue 3KOJIOTMYECKUX 3HAHHUH IS 4eloBeKa. DKOJMOTMYecKOoe MHUPOBO33pEHHE KaK OCHOBA
CBsI3eM denoBeuecTBa € Npupojaoil. PopMUPOBAHHME 3SKOJIOTMYECKOW KYJIBTYpbl M DKOJOTHYECKOU
IPaMOTHOCTH HaceleHUsI.

JdemMoHcTpanun

Hoptpersi: A. I'ymbonsar, K. ®. Pynwe, H. A. CeBepuios, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuer u  cxembl: «Paszgensl skomoruw», «Meroipl 3Komoruuy, «CxemMa MOHUTOPWHTA
OKpY’Karollen Cpeb».

JlabopaTtopHas padoTa «/3yueHre MEeTOI0B SKOJIOTHIECKIX UCCIICTOBAHUIN.

Tema 7. Opranusmsl U cpea 00U TAHUSA

Okonornyeckue (akTOpbl M 3aKOHOMEPHOCTH UX aAehcTBusA. Kiaccupukanus 3KOIOrHYecKuX
¢dakTopoB: abuoThueckue, OWOTHYECKHE, aHTpornoreHHele. OOIMMEe 3aKOHOMEPHOCTH JCHCTBHS
skonormueckux (akropoB. IIpasuno muaumyma (K. [Inpenrens, FO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornaeckne ¢dakropel. CBeT Kak 3Kojormueckuid Qaxrtop. JleiicTBHe pa3HBIX y4YacCTKOB
COJTHEYHOT'O CIICKTpa Ha OpraHu3MBI. DKOJIOTHYECKUE Tpynmnbl paCTeHI/Iﬁ U )XNBOTHBIX ITO OTHOLICHHUIO K
cery. CursasibHas pojib cBeTa. DoTonepuoIus3M.

Temmeparypa kak dKojoruueckuii Qakrtop. JleficTBue TemmepaTypbl Ha  OpPTraHH3MBI.
IlolikunorepMHble ¥ TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHOCTh Kak skoyoruueckuil ¢axrop. IIpucrocoOieHHsT pacTeHU K MOIACPKaHUIO BOIHOTO
Oananca. Kiaccudukarus pacrenuii no oTHomeHuo kK Boae. [IpucnocoOneHns )KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PE&XHMa.

Cpenpl  oOuTaHMS OpraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IIOYBEHHAs, TJIyOMHHAS
MIOAIIOYBEHHAs!, BHYTpHOpPraHu3MeHHas. Pu3nko-XxuMudIeckue 0COOCHHOCTH cpell OOUTaHUS OPraHU3MOB.
[Ipucnocobnenns opraHU3MOB K )KU3HU B Pa3HbIX cpefax.

buonornueckue purmel. Bremnue u BHyTpeHHue puTMmbl. CyTOYHBIE M TOOUYHBIE PUTMBI.
[IprucnocobneHHOCTs OPraHU3MOB K CE30HHBIM M3MEHEHUSAM YCIOBUH JKU3HH.

’Kuznennsie popmbr oprarm3mos. [lorsTre o xu3HeHHOU dopme. JKu3HeHHBIE (OPMBI paCTEHHIH:
ZepeBbsl, KyCTapHUKH, KYCTapHWYKH, MHOTOJIETHHUE TpaBbl, OAHOJETHHE TpaBbl. JKusHeHHBIE (HOpMBI
YKUBOTHBIX: TUJPOOHNOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS M 00pa3a )KU3HH.

buotnueckue ¢akropsl. Buasl OHOTHYECKHWX B3aWMOJCHCTBHUN: KOHKYPEHITHS, XHUIHAYECTBO,
cumbno3 u ero ¢Qopmbl. Ilapazutnsm, koomepauusi, MyTyalu3M, KOMMEHCAJIU3M (KBapTUPAaHTCTBO,
HaxyieOHn4uecTBO). Herpoduueckne B3ammonmeiictBust (Tommueckue, (opuueckue, (Hadpuueckue).
3HayeHne OMOTHYECKUX B3aUMOJECHCTBHM Ul CYLIECTBOBAHUS OPIraHU3MOB B cpefie ooutanus. [Ipunmun
KOHKYPEHTHOT'O HCKIIIOYEHHUS.

JdemoHcTpanun

TaOmuup! 1 cxembl: «OKonoruyeckue HakTopb», «CBETOBOH CHEKTPY, «IKOIOTHUECKUE TPYIIIIBI
XKHUBOTHBIX 110 OTHOIIEHHIO K CBETY», «TelIoKpOBHBIE KMBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHBICY,
«DPHU3NOJIOTHUECKUE aJaNTalud >KUBOTHBIX», «Cpensl OOWTaHMS OpPraHu3MoOBy», «bHonornueckue
puT™Mbl», <«OKusHeHHble QopMbl pacTeHuil», <« Ku3HeHHblE (OPMBI KHUBOTHBIX», «IJKOCHCTEMa
HIMPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOTo Jiecay, «llenmn mnurtanus», «XHUIHUYECTBOY,
«[Tapazutuzm», «Konkyperuus», «Cumomnos», «KomMeHcammuzmy».

Ob6opynoBanue: repdapuu pacTeHUH U KUBOTHBIX, NPHUCIIOCOONEHHBIX K BIMSHUIO Pa3lIWYHBIX
9KOJIOTHYECKHUX (aKTOPOB, repOapuu CBETOMIOOMBBIX, TEHEMIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTEHHUH,
CBETOJIIOOMBEIE, TEHENMOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHHs, repbapuu W KOJUICKLUH



TeITONIOONBBIX, 3MMOCTOMKHX, MOpPO30YCTOMYMBBIX pacTEHHi, uydeida NOTHL M 3Bepei, repOapuu
pacTeHuid, OTHOCSIIXCS K TUrpoduTaM, kKcepodputam, Me30pUTaM, KOMHATHBIE PACTEHHSI JAHHBIX TPYIIL,
KOJUICKIIMU >KUBOTHBIX, OOMTAIOUIMX B pa3HBIX Cpelax, repOapuu M KOJUIEKLIUU PACTEHUH U )KUBOTHBIX,
obnajalommx YepTaMu MPHUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM KH3HHU, repOapuu u
KOJIJICKIIN paCTeHI/Iﬁ 1 )KUBOTHBIX Pa3JIMYHLIX )KMU3HCHHBIX (1)OpM, KOJIJICKIIMHU XKUBOTHBIX, YUaCTBYIOIIUX
B Pa3JIMYHBbIX 6I/IOTI/I‘ICCKI/IX B3aI/IMOILCI\/'ICTBI/ISIX.

JlaGopaTopHas pa6oTa «BbIsBICHUE IPUCIIOCOOTICHNUN OPraHU3MOB K BIMSHHIO CBETaY.

JlaGopaTopHas pa6oTa «BbIsBIIcHUE IPUCTIOCOOTICHHUI OPraHU3MOB K BIUSHHUIO TEMIICPATYPhI».

JlaGopaTopHasi paboTa « AHATOMUYECKUE OCOOCHHOCTH PACTCHUI U3 pa3HBIX MECT OOMTAHUS.

Tema 8. JxoJiorust BUIOB U MONMYJIS UM

DKONOrMYEcKHe XapaKTePUCTHKH momynsiud. [lomynsnus kak Owomoruueckas cucrema. Ponb
HEOJHOPOJHOCTH Cpeibl, (U3MUECKUX OapbepoB U OCOOEHHOCTEH OWOJIOTHU BUIOB B ()OPMHUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYpHl momyisinuii. OCHOBHBIE TIOKA3aTeNW TOMYJSIHUHA: YHUCICHHOCTH,
IJIOTHOCTh, BO3pAcTHas M IIOJIOBasi CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MuUrpanusi.

DKoJorudecKas CTpyKTypa momyssiuu. OeHKa 9uCIeHHOCTH MOMYIISIUU . JIMHaMHUKA TOITYIISIIIFH
U €€ peryisius. buotTndeckuil noreHuuan nonyssiguy. MozaenvpoBanue IMHAMUKY nonyiasuuu. Kpuseie
pocTta YHUCICHHOCTHU MOITYJIALUUA. KpI/IBBIe BBIDKMBAHUS. PCI‘y.]'ISIHI/ISI YUCJICHHOCTH HOHy.HS[IJ;I/II‘/'Ii POiIb
q)aKTOpOB, 3aBUCAIINX W HE 3aBUCAIINX OT IIJIOTHOCTH. DKOJIOTHYECKHUE CTpaT€run BHU0B (r' n K-
CTpaTETHN).

[TonsTre 00 sKONOrMUecKol Hule Buaa. MecrooOutanue. MHOroMepHast MOJIEIb SKOJIOTHYSCKON
nui J[x. M. Xatuuncona. Pazmepsl sxonorndyeckoid Huiu. [loTeHnnanbHas v peaaTu30BaHHas HUIIIM.

Bux kak cuctema momyIsmui. Apeaisl BU0B. BUapl 1 UX )KU3HCHHBIE CTPATErHH. DKOJIOTHICCKHE
SKBHBAJICHTEHI.

3aKOHOMEPHOCTH TIOBEIEHUSI W MUTpAIMii JKWBOTHBIX. bHonornyeckne WHBA3WM Yy>KEPOIHBIX
BH/IOB.

JdemoHcTpanuu

IToptper: . Y. XaTunHCOH.

Tabmumpr ©  cxembl: «ODKOJIOTHYECKHE XapaKTEepUCTHKH momyisinuny, «lIpoctpancTBeHHas
CTPYKTYpa TOMyIanuny», «Bo3pacTHple mupaMuIsl TOMyISAIum», «CKOPOCTh 3acelneHrns MOBEPXHOCTH
3emMitd pa3THYHBIMHA OpraHU3MaMmy, «Moaens skomorndeckoi Humm Jx. 1. XatauHconay.

Ob6opynoBanue: repbapuy pacTEeHHH, KOJJIEKITHH JKUBOTHBIX.

JlaGopaTopuas pa6ota «[IpucrmocobneHus ceMsH pacTeHHH K pacCEeICHHUIOY.

Tema 9. Jkosorus cooduecTs. IKOJOruH4ecKue CHCTeMbl.

CoobmecTBa oprann3MoB. buotieHo3 1 ero cTpykrypa. CBS3u MKy opraHu3MaMH B OHOIIEHO3eE.

Okocucrema kak oTkpbitas cucrema (A. J[x. Tencnu). OyHKIIMOHABFHBIE OJIOKA OPTAaHH3MOB B
9KOCHCTEME: TPOAYIIEHTHI, KOHCYMEHTHI, penymeHThl. Tpoduueckue ypoBHU. Tpodrdeckue meny u ceTH.
Abuorndeckre 6110ku 3KocrucTeM. [1ouBbI U MBI B 9KOcHcTeMax. KpyroBopoT BemecTs ¥ MOTOK YHEPTUH
B DKOCHCTEME.

OcHOBHBIE TIOKa3aTeNN SKOCUCTeMEI. briomacca U mpoayKiwsi. DKOJIOrHYecKrue MUPaMHIbl YHCe,
OMoMacchl ¥ SHEPTHH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpouixu. @nyxkmyayuu. HampaBneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKiecCuu. [lepBUyHbIE M BTOPUYHBIE CYKIIECCHH M WX TTPHYMHBL
AHTpOIIOTeHHbIE BO3JEHCTBUS Ha cykueccud. KimmakcHoe coobuiectBo. buopaznooOpasue u momHora
KpPYT'OBOPOTA BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipuponuele 3KocUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl MOpeu U OKEaHOos.
Dxocucmemvl MyHOp, 1€Co8, chenei, NyCHmbvlHb.

AHTpOIOTreHHBIE 3KOCUCTEMBI. ATpo3KocucTeMa. ArpoleHos. Paznnunsa Mexay aHTpOIOreHHBIMHU
U IPUPOTHBIMHU SKOCUCTEMAMH.



Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas ¢umopa u ¢ayHa.
CuHaHTponH3anusi TopoAackol ¢ayHel. buonmormyeckoe M XO03sIICTBEHHOE 3HAUCHHUE arpo3KOCHCTEM H
ypOOdKOCHCTEM.

3akoHOMEpHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUI OpraHM3MOB B dKOCHCTeMax. Poib
Kackaonoz2o spgexma u 6uU006-30upuramopos (Kiouegvlx 6udos) 6 (DYHKYUOHUPOBAHUU IKOCUCTHEM.
IlepeHoc »HepruM MW BEHIECTB MEXKAY CMEKHBIMH DKOCUCTEMAaMHU. YCTOMYMBOCTH OPraHU3MOB,
MOMYJISIIMIA ¥ SKOCUCTEM B YCIIOBHSAX €CTECTBEHHBIX M AHTPOIOI'CHHBIX BO3ACHCTBH.

Mexanuzmuvl 6030eticmeust 3a2psa3HeHUll pa3HblX MUN08 HA CYOOPSAHUSMEHHOM, OP2AHUMEHHOM,
NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOJIOSUUECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
6030eticmeusi. MeTOIONOT sl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX YKOCHCTEM.

JdemMoHcTpanun

[optper: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OHOIEHO3a», «DKOCHUCTEMa IIHMPOKOIUCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOTO Jieca», «DyHKIIMOHABHBIE TPYIIBI OPraHU3MOB B dKocucteMe», «KpyroBopot
BEIIECTB B dKocHucTeMe», «llemu muTanms (macrOWIHAs, JeTpUTHAs)», «IKOJOrHMyecKas MMHpamuia
qHcen», « IKOJIOrnyecKas nmupaMuaa bnomacchbl», « IKOIOrHUecKas mupaMuia 3Heprumny, «ObpazoBaHue
Oomoray, «llepBuuHas cykneccus», «BoccraHoBIeHHE jeca MOCIE IMoXkapa», «IKOCHCTEMa 03epay,
«ArporieH03», «KpyroBopoT BeIecTB U MOTOK SHEPTUH B arporeHo3e», «I[IpuMepsl ypOo3KocHCcTEMY.

O0opynoBanue: repOdapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Uydesa NTHIl U 3Bepei, repbapuu
KYJBTYPHBIX M JJUKOPACTYIIUX PACTECHUH, aKBAPHYM KaK MOJIENTb SKOCHCTEMBI.

IpakTuyeckas padora «/3ydeHue u onrcanue ypOo0oIKOCUCTEMBI.

JlabopaTtopHas padora «/3ydeHne pazHooOpa3rs MEIKUX IOYBEHHBIX YWICHHCTOHOTHX B Pa3HBIX
JKOCHCTEMAX).

IKekypeusi «OKCKypcHws B THIOUYHBIA OworeoreHo3 (B ayOpaBy, Oepe3HSK, CIbHUK, Ha
CYXOIIOJBHBIA MITH TIOWMEHHBIHN JIyT, 03€p0, O0JI0TO)».

IKCKYpcus «IKCKYPCHs B arpOIKOCHCTEMY (Ha ITOJIE WU B TEILNTHIHOE XO3SIHCTBO)Y.

Tema 10. buocdepa — riiodanbHast IKocHCTEMA

buocdepa — obmiernmanerapHas o0omoyka 3emild, T/I€ CYIIECTBYET WIIM CYIIECTBOBANlA JKH3Hb.
PaszBuTne npencraBnennii o 6uocdepe B Tpymax O. 3tocca. Yuenune B. WM. Bepramckoro o Gmocdepe.
Ob6nactu 6uocheps! u e€ coctas. JKruBoe BeriecTBo Onocdepsl U ero PyHKIHM.

3akoHOMepHOCTH cymiecTBOBaHMS Omocdeprl. OcobeHHoctn Omochepsl Kak ToOambHON
skocucTeMbl. [lmHammdeckoe paBHOBecue B Omochepe. KpyroBopoTsl BemecTB W OHOreOXMMEIYECKHe
IUKITH (yriepoaa, azota). PurmudaHOCTS siBieHUi B Onocdepe.

3onanpHOCTh OMochepsl. [lonsTie o Omome. OCHOBHBIE OMOMBI CYIIU: TYHApa, XBOWHBIE Jieca,
CMEIIaHHBIC W MUPOKOINCTBEHHBIC JIECA, CTEIH, CAaBaHHBI, ITyCTHIHHU, TPOITUIECKUE JIeca, BEICOKOTOPBSI.
Kimmmart, pacTUTensHBINA U 5KHBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa W (DYHKIUS KHBBIX CHCTEM, OIEHKAa WX PECYpPCHOTO TOTEHIMala U OMochepHBIX
(hyHKIHA.

JdemoHcTpanun

[Toptpersr: B. U. Bepnanckwuii, 9. 3rocc.

Tabmuipr u cxemsl: «["eocdepsr 3emim», «Kpyrosopot azora B pupoze», «KpyroBopot yriepoaa
B mpupoe», «KpyroBopot kuciopona B npupoae», «KpyroBopoT Bosbsl B pupoie», «OCHOBHBIE OMOMBI
cymmy», «Knumatnueckue mosca  3emnu», «TyHapa»,  «Taiiray, «CMellaHHBII  Jecy,
«IupokonucTBeHHbIH Jecy, «Ctenby, «CaBanHay, «IlycTbiHs», «Tponuueckuil gecy.

O6opynoBanue: repbapuy pacTeHH pa3HbIX OMOMOB, KOJJIEKIIUY )KUBOTHBIX.

Tema 11. YennoBek u oOKpyskawuias cpeaa

OKOJIOrMYecKre KpU3MChl MU MX NpUYMHBL Bo3zgeiicTBue uenoBeka Ha Ouocdepy. 3arpsizHeHue
Bo3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsisHeHHEe BOAHOW cpenbl. OxpaHa BOJHBIX PECYPCOB.
Paspymenne mousbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne KimMara.



AHTpONOreHHOE BO3JICUCTBHE HA PACTUTENBHBIA U KUBOTHBIM Mup. OXpaHa pacTHTENBHOTO U
XKHUBOTHOrO Mupa. OCHOBHBIE MPHHUMIBI OXpaHbl mpHpoasl. Kpacublie kHUrH. Ocobo oxpaHsieMble
npupoansie Tepputopun (OOIIT). Borannveckue canpl ¥ 300JI0THUECKHE TAPKH.

OcHOBHBIE MPHUHLMUIBI YCTOHYMBOIO Pa3BUTHS 4eJIOBEUECTBA M MNpUpOAbL. PamumoHansHOe
MPUPOAOIIONB30BAHNE M COXpaHEHUE OHONOrHUecKoro pazHoobpaszus 3emun. OOImue 3aKOHOMEPHOCTH
TII00AaNBHBIX  OKONOTHYECKHX KpHU3HCOB. (OCOOCHHOCTH COBPEMEHHOI'O KpH3HCAa U €ro BEPOSTHHIC
MOCIEACTBUSI.

Pa3BuTue METONOB MOHWUTOPHMHTA PAa3BHTHS OMAacHBIX TEXHOTEHHBIX TNporeccoB. Cucmemmubvie
uccnedosanus nepexoda K pecypcocbepezaioujell 4 KOHKYPeHmocnocoonou suepeemuxe. buonoeuueckoe
pasrnoobpazue u buopecypcol. Hayuonanvhvle ungopmayuonnsvie cucmemsl, obecnequsaioujue 00CmMyn K
uHpopmayuy no COCMOSHUIO OMOEIbHBIX 61008 U IKocucmem. OCHOBbI IKOpeabUIUMAYUL IKOCUCTEM U
€cnocoH08 6opvowvl ¢ buonospedcoenuamu. Pekoncmpyxkyus MOPCKUX U HAZEMHBIX IKOCUCTHEM.

JdemMoHcTpanun

Tabnuiel 1 cxeMbl: «3arps3HeHue aTMocepb», «3arps3HeHue ruapochepb», «3arps3HeHHe
nouBe», «llapHukoBbii 3ddexT», «Ocobo oxpaHseMble NTPHPOAHBIE TEeppUTOpUN», «Mojaenn
YIIPaBISIEMOTO MUPA».

Oo6opynoBanue: ¢Gororpadhuu OXpaHsIEMbIX pacTeHHH M JKMBOTHBIX KpacHoit kuuru Poccuiickoit
®enepanun, KpacHoil KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI ITIO BUOJIOT'N HA
YPOBHE CPEJHEI'O OBILIIET'O OBPA30OBAHMUA

JJMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranapiuBaeT TpeOOBaHUs K pe3yJbTaTaM OCBOCHHUS OOYUYAIOUIMMHUCS MPOrpaMM
cpenHero obmiero 00pa3oBaHus: JINYHOCTHBIE, METANIPEAMETHBIE U TIPEIMETHBIE.

B crpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NPOrpamMMbl IO OHOJOTMH BBIJICICHBI
CIIEIYIOIINE COCTABISIONINE: OCO3HAHUE OOYYAIOMIMMUCS POCCHICKOM Tpa’kAaHCKOW HMICHTHYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEAETCHUIO, Haluyue MOMuUsayuu K
00y4eHUIO OHMOJIOTUH, yeleHanpasiieHHoe pa3eumue BHYTPEHHHX YOEKICHWH IMYHOCTH HA OCHOBE
KITIOUEBBIX [IEHHOCTEH M MCTOPUYECKUX TPAJHUIUN pa3BUTHS OMOIOTHYECKOrO 3HAHUS, 20MOBHOCHb U
cnocobonocmy  00y4aroIXCcsl PYKOBOACTBOBATHCS B CBOEH JESATENBHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMH, IMPUCYIIMMH CHCTeME OHOJOTHYECKOro O0pa3oBaHWs, Haiuuyue HNpPaABOCOIHAHUS
9KOJIOTHYECKOH KYJIBTYPBI, CHOCOOHOCU CIMABUMyb 1IN U CTPOUTD KU3HEHHBIE TIJIaHBL.

JInyHOCTHEIE PE3YIbTAaThl OCBOCHHA IIPOrpaMMEI 110 onoornu JOCTHUT'AKOTCSA B €IMHCTBEC yqe6H01‘/'1
u BOCHUTATEIbHON ACATCIbHOCTHU B COOTBETCTBHNU C TpaaAuIIOHHBIMU pOCCHﬁCKHMH
COLIMUOKYJIBbTYPHBIMU, HCTOPUUCCKMMHU U JYXOBHO-HPABCTBEHHBIMH HEHHOCTAMU, [IPUHATHEIMUA B O6HI€CTBC
npaBujiaMM W HOpMaMM IIOBCACHHUA U CHOCO6CTBy}OT mnmpoueccaM CaMOIIO3HaHW A, CAMOBOCIIMTaHUA U
caMOpa3BUTHUA, Pa3BUTHA BHYTpeHHef/'I nmo3unuu JIMYHOCTHU, NATPUOTH3MA M YBAXCHHUA K 3aKOHY M
MIPaBOTIOPSIAKY, YEITOBEKY TPy U CTAPIIEMY TTOKOJICHUIO, B3AUMHOTO YBKEHUS, OEPEKHOTO OTHOIICHHS
K KyJbTYpHOMY HACIEIUWI0 M TpaJullusM MHOTOHallMOHAJIbHOrO Hapojaa Poccuiickoit denepaium,
IIPUPOZE U OKpY>KaloIlell cpene.

JInyHOCTHBIE pe3yiabTaThl OCBOEHUS YueOHOro mpeamera «buonorus» OOKHBI OTpaxartb
TOTOBHOCTb U CIIOCOOHOCTh 00Y4aIOLIUXCsI PYKOBOJCTBOBAThCS CPOPMUPOBAHHON BHYTpEHHEHN MO3UIMEN
JUYHOCTH, CHUCTEMOM  ILIEHHOCTHBIX  OpHMEHTAalM{, IO3UTHBHBIX  BHYTPEHHUX  YOEXICHUH,
COOTBETCTBYIOIMX TPAAULMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOILIECTBA, PAaCIIMPEHHE XU3HEHHOIO
OIBITA M OIBITA JEATEIHOCTH B IIPOLIECCE PEAlM3allM¥ OCHOBHBIX HAIpPaBIECHUH BOCHUTATEIbHOM
NeATeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIMTAHMA:

c(OpPMUPOBAHHOCTh TPAXAAHCKOM IO3MLMU OOYyYarollerocs Kak aKTUBHOIO M OTBETCTBEHHOIO
YJIEHa POCCUICKOro O0LIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00513aHHOCTEH, yBa)kKeHHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATENBbHOCTH IPU CO3AAHUM YYEOHBIX IPOEKTOB,
peleHnr y4eOHbIX U MTO3HABATENbHBIX 3a/]a4, BBITOJHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OHPEAETATh COOCTBEHHYIO MO3UIMIO [0 OTHOLICHUIO K SIBJICHUSM COBPEMEHHOM
’KH3HHU U OOBSICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX [CHCTBUSIX HEOOXOOMMOCTh KOHCTPYKTUBHOI'O B3aUMOACHCTBUSA
JOZIel C pasHbIMH YOXKIEHUSIMHU, KyJIbTYPHBIMHU LIEHHOCTSIMHU M COLIUAJIEHBIM ITOJIOKEHUEM;

TOTOBHOCTH K COTPYIHHYECTBY B IPOLIECCE COBMECTHOTO BBIIIOIHEHHS YUEOHBIX, TO3HABATEIbHBIX
W MCCIIENOBATENbCKUX 3a7a4, YBaXMTEIHLHOIO OTHOIIEHMS K MHEHHMIO ONIOHEHTOB HpPU OOCYXIAECHUH
CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COAEPKaHMS;

TFOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKON AESTENBHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTH POCCUICKON IPa’KAaHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAXKEHHS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepea PoauHol, ropaocT 3a cBoil kpaii, cBoro PoanHy, cBOH SA3bIK 1
KyJIBTYpY, IPOLIIOE U HACTOALIEe MHOTOHALlMOHAJIbHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIECHHE K MNPUPOJHOMY HACIECAMI0O W MaMATHUKAM IPHPOJABI, JOCTUXKEHUSM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHONOTHSIX, TPY/IE;



CHOCOOHOCTh OICHUBATh BKJIAJ] POCCHUMCKMX YYEHBIX B CTAHOBJICHUE U Pa3BUTHUC OHOJIOTHH,
MMOHMMAHUWsI 3HAYCHUsI OMOJIOTMU B TMO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU YCIIOBEKAa M COBPEMEHHOI'O
oO1ecTna;

ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh 33 €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW pOCCUHCKOT0 HapOAa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHYCCKOTO TIOBEICHNUS,

CIOCOOHOCTh OIGHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOI'O OYIYIIIEro;

OTBETCTBEHHOE OTHOIIIEHHME K CBOMM POIUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LIEHHOCTEN CEMEMHON )KM3HU B COOTBETCTBUHU C TPAAULIMSAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

OCTETUYCCKOC OTHOUICHUE K MHDPY, BKJIOYad OSCTCTUKY 6I)ITa, Hay4YHOI'O W TEXHHUYCCKOI'o
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

TOHUMaHUE SYMOIMOHAJILHOTO BO3/IEUCTBHUS )KUBOU IPUPOABI U €€ 1IEHHOCTH;

TOTOBHOCTb K CaMOBBLIPAXXCHHUIO B PA3HBIX BHAaX HUCKYCCTBA, CTPEMIICHUE IIPOABJIIATH KadyeCTBa
TBOPYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHs, (GOPMHPOBAHUS KYJLTYPbl 30POBbS W IMOIHOHAIBLHOIO
0aronoryums:

MMOHUMAaHWe W peanu3amnus 370poBoro M 0Oe3omacHOro oOpasza KWU3HH (3IIOpOBOE IHUTAHHE,
coOMo/ieHNe TUTHEHWYECKUX TPaBWI M HOPM, COAJaHCHPOBAHHBIA pEKHM 3aHATHH W OTIBIXA,
perymspHas (usmueckas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

[MOHMMaHWE IIeHHOCTH TMPaBWJI MHAWBUIYATHHOTO M KOJUIEKTMBHOTO OE30MaCHOrO TMOBENEHUS B
CUTYaIUIX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUE TIOCIEACTBHA ¥ HENPHUATHS BPEOHBIX TNPUBBMYUEK (YIMOTPEONEHHUs] aJKOT OIS,
HapKOTHUKOB, KypeHHs);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHHUE IEHHOCTH MacTePCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHBHOW [IESITEITFHOCTH TEXHOJOTHYECKOH ¥ COIMANBHOW HAaIlpPaBIEHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH H CAMOCTOSTEIIEHO BBITTONHATE TAKYIO JAeITEeThHOCTH;

WHTEpeC K pasnu4HbIM cdepaM mpodecCHOHATBFHON —eITeNhbHOCTH, YyMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOP OymyIeil mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHEI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHHUIO HA TIPOTSDKEHUH BCEH KHU3HM,

7) 3K0JI0rUYeCKOr0 BOCIIUTAHMS:

IKOIIOTUYECKH IEeIeco00pa3Hoe OTHOIIEHHE K MPHUPOoJie KaK NCTOYHHUKY JKH3HU Ha 3eMiie, OCHOBE
e€ CyIIecTBOBaHMS;

TIOBBIIIICHNE YPOBHS AKOJIOTHYECKON KYIBTYpHI: MMPHUOOPETEHNE OIbITa TUIAHUPOBAHHSI ITOCTYITKOB
Y OIIEHKH WX BO3MOYKHBIX TIOCJIEJICTBHM JUISI OKPYKAFOIIIEi CpeIbl;

0CO3HaHUE III00aTHLHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIEM U ITyTed X PEIIeHNUs;

CHOCOOHOCTH HCIIONB30BaTh MpUOOpeTaeMble MPU H3YYeHWH OWONOTHH 3HAHWS W YMEHUS TpH
pemieHuu TpoOieM, CBS3aHHBIX C PAlMOHAIBLHBIM TPHPOJOIONBE30BaHNEM (COOIIOCHHUE TIPaBHII
MOBEJICHUSI B TIPUPOZE, HANPABICHHBIX HA COXPaHEHHE PABHOBECHS B JKOCHUCTEMAax, OXpaHy BUJIOB,
aKocucTeM, onochepsl);

AKTUBHOE HEMPUATHE ICHCTBHIA, MPUHOCAIINX BPEI OKPYXKAIOIIed MPHUPOTHOW Cpele, yMEHHUe
MIPOrHO3UPOBATh HEONIATONPUSATHBIC HSKOIOTUYECKHE TOCIEIACTBUS NPEANPUHUMACMBIX JEHCTBHIA |
Mpe0TBpAIIaTh UX;



HaJMYUe PA3BUTOrO SKOJIOTMYECKOT'0 MBIIUICHHUS, YKOJIOTUYECKON KYJIbTYPhI, OMBITA JeITCIbHOCTH
9KOJIOTUYECKOH  HAIPaBJIICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMMH B  IIO3HABATCIBHOM,
KOMMYHUKATHBHOM W COLMAJIBHOW TPAKTUKE, TOTOBHOCTU K yYaCTHIO B TMPAKTHYCCKOW AEATEIbHOCTH
9KOJIOTMYECKOI HAaNPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HAyKd M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIOCOOCTBYIOMIEIO OCO3HAHHIO
CBOET0 MECTa B MOJMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENBCKOM KYJIBTYPHI KaK CPEJICTBA B3AaMMOJICHCTBUS MEKIY
JIIOJIbMY M TTIO3HAHUS MUPA;

nmoHWMaHue crenudukn OWONOrMM Kak HayKH, OCO3HaHWs e€ ponu B (opmupoBaHWUU
palMOHATIbHOTO HAYYHOTO MBIIUICHHS, CO3JJAHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIOIIEM MHUpE
KaK O eIMHCTBE MPUPOJIBI, YEIOBEKa U O0IIECTBA, B IOZHAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
mpo0iieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJISi COBPEMEHHOM IUBHIIM3AIMU: 00ECIiedeHns HOBOTO
YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE IEPCIICKTUBHBIX OWOTEXHOJIOIHH, CIIOCOOHBIX peIIaTh
pecypcHble TpoOJIeMbl Pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BBIXOJA M3 TI00aTbHBIX YKOJOTMYECKUX
npobieM © o0ecriedeHHsl Tepexojia K YCTOWYMBOMY DPa3BUTHIO, PAIMOHATBHOMY HCIIONB30BAHHIO
MPUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHHHM OWOJIOTMYECKHX 3HAHWW B IMENSAX TOBBIIICHUS OOIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (DYHKIIMOHANBHOW TPaMOTHOCTH
oOydgaromuxcs, GOpMHPYEMOH TTPU U3YUICHUH OMOJIOTHH;

MOHUMAaHHE CYIITHOCTH METOJIOB ITO3HAHMUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
WCIOJIb30BAaTh MMOJyYaeMble 3HAHWS Ui aHalu3a W OOBSICHEHHS SIBJICHUN OKPYXKAIONIEr0 MHpa H
MPOUCXOAANMX B HEM H3MECHEHHI, yMEHHE JelaTh 0OOCHOBAHHBIC 3aKIIOYEHMSI Ha OCHOBE HAy4YHBIX
(haKTOB ¥ MMEIOIIUXCS IAHHBIX C [ENBI0 TIOyYeHUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENBHO HCIONB30BaTh OUONOrMYEeCKUe 3HAHUS JJIs pelieHus mpoliieM B
peabHBIX KU3HEHHBIX CHTYAIUSIX;

OCO3HAHWE IIEHHOCTH HAy4YHOM JeATebHOCTH, TOTOBHOCTh OCYIIECTBIATh TPOCKTHYIO W
HCCIIEIOBATENLCKYIO JIEITEIbHOCTh HHIMBH/IYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUI 10 OMOJIOTMU B COOTBETCTBUU C )KU3HECHHBIMH OTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS YU4EOHOT0 MmpeaMeTa « BHomorusy» BKIII0YaroT: 3HaYNMbIe
s (opMHUPOBaHUS MHPOBO33PEHUS OOYUJAIOMMXCA MEKIUCIHUILTHHAPHBIE (MEXIPEeIMETHEIE)
oOIIeHayYHbIC TTOHATHS, OTPAKAIOIIUE [ETOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIH(UKY METOI0B
MO3HAHUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SBJICHHUE, IPOIECC, CUCTEMA,
Hay4HBIH (DaKT, TPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIEIO0BaHUE, HAOIIO/ICHUE,
U3MepeHHe, OKCIEPUMEHT W JIpyrue); YyHUBEpCcalbHble y4deOHbIE JeHcTBHUs (TIO3HABATENbHBIE,
KOMMYHHKAaTHUBHBIC, PETYIISITHBHBIE), oOecrieunBaronye GopmupoBanne HyHKIIMOHAIbHOH IPaMOTHOCTH
U COLMAIIBHOW KOMIIETEHIIMH OOYyYarolMXcs; CIOCOOHOCTh OOYYarolIMXCs HMCIONB30BaTh OCBOCHHBIC
MEKAMCUUIUIMHAPHBIE, MHUPOBO33DEHUYECKHE 3HAHMSA W YHHUBEpCalbHble y4eOHBbIE JeHCTBHSA B
MO3HABATENLHON U COLMATIBHOM MTPAKTUKE.

B pesynbraTe n3ydeHust OMoJIOruy Ha ypoOBHE CpenHero oduiero oOpasoBaHus y 00ydaromierocs
OynyT cdopMHpOBaHBl TIO3HABAaTENbHbIE YHHBEpPCAJIbHbIC y4eOHbIE [EHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHbIE YyueOHBIE NEHCTBUS, PEryJIsTHBHBIE YHUBEpCAlbHbIE ydeOHBbIE IEHCTBHSI, COBMECTHAS
JeATEIbHOCTb.



MeranpeaMeTHbIE pe3yabTaThl OCBOSHHS MPOrpaMMbl cpeaHero oOmero o0pa3oBaHUs TOTKHBI
OTpaXaTh:

OsiialeHue yHHUBEPCAJLHBIMI y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBble JJOTHYECKHE TeHCTBHUS:

CaMOCTOSATENFHO (POPMYIUPOBAThH U aKTYaJIU3UPOBATh MIPOOJIEMY, pacCMaTpUBATh € BCECTOPOHHE;

WCTONB30BaTh MPH OCBOCHWU 3HAHUN NPUEMBI JIOTMYECKOTO MBINUICHHUS (aHallM3a, CHUHTE3a,
CpaBHEHHUS, KiIacCH(PUKaLUHU, 0000IIEHHSs), pACKPBIBATE CMBICT OMOJIOrMYECKUX MOHITHH (BBLACTATH MX
XapaKTepHbIE MPU3HAKHY, YCTAHABIUBATH CBSI3U C JPYTHMHU TOHATHUSIMH );

OIPEIETATh 1IeMH JIESTeTbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUH UX JTOCTIIKEHUS, COOTHOCUTH
PE3YNBTaTHI ASSITEIBHOCTH C MOCTABICHHBIMHU IEIISIMU;

WCTIOJIB30BaTh OMOIOTHYECKHE IOHSTHS ISl OOBSICHEHUS (PaKTOB M SIBJICHUH dKHBOH TPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXJeHUs (MHIYKTUBHBIC, JCAYKTHBHBIE, 110 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEYHST B pacCMAaTPUBAEMBIX SIBICHUSAX, (DOPMYNIHMPOBaTH BBIBOABI H
3aKITIOYCHHS,

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEJCTBAa Uil TPENCTABIICHUs] CYIIECTBEHHBIX CBsI3eH U
OTHOIICHWH B W3y4aeMBIX OHOJOTHYECKHMX OOBEKTaX, a TakKkKe TPOTHBOPEUMI pPa3HOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pPENICHHS MPOOJIeMbl ¢ y4ETOM aHAM3a MMEIONIUXCS MaTepHabHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCHTbH KOPPEKTHBEI B JIESITEIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YJbTATOB IIENSM, OI[CHHBAThH
PHCKH TTOCIIECTBUH JIESITENbHOCTH;

KOOpAWHHUPOBATh ¥  BBHINOJNHATH pabOTy B  YCIOBHSX pEaTbHOrO, BHUPTYAJbHOTO |
KOMOWHHPOBAaHHOTO B3aHMMO/ICHCTBYS;

pa3BHBaTh KPEaTHBHOE MBIIIICHHE TP PEIICHUH KH3HECHHBIX MIPOOIIeM.

2) 6a30BbIe HCCIeA0BATEbCKHE AeliCTBHSA:

BIAJECTh HAaBBIKAMH Y4eOHO-MCCIEIOBATEIbCKOH U MPOEKTHOW JeATeIbHOCTH, HaBBIKAMU
paspenieHust mpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOOB PELICHHS
MPAaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B O3HAHNS;

UCTIONB30BATh  PA3NMMYHbIE BUABI JEATENBHOCTH IO TIONYyYEHHIO HOBOTO 3HAHHSA, €ro
MHTEpIpETaliy, PeoOpa30oBaHUIO U NMPUMEHEHUIO B YUEOHBIX CHUTYalUsIX, B TOM YHCIE MPU CO3TaHUH
y4eOHBIX M COIMATBbHBIX IIPOEKTOB;

(GbopMHUpOBaTh HAYYHBIH THN MBIIUICHHUS, BJAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
MOHATUSIMH ¥ METOIAMHU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 334l B 00pa30BaTEIbHON ACATEIEHOCTH M KU3HEHHBIX
CHUTYaIHsX;

BBISBJISITh NTPUYMHHO-CIICICTBEHHBIC CBSA3M M aKTYyaJH3WPOBAThH 3a]ady, BBIIBUIATh THIIOTE3y €&
pelIeHus, HaXOAWTh APTYMEHTHI JUIS JIOKA3aTENbCTBA CBOUX YTBEPKICHHUH, 3aJaBaTh MapaMeTpsl U
KPHUTEPHU PEIICHYS;

aHaJIM3UPOBATh IMOJIYYCHHBIE B XOJE PEIICHUS 3a/1a4d Pe3YNbTaThl, KPUTHYECKH OLIEHHBATH HMX
JOCTOBEPHOCTD, IIPOrHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IICICHANPABICHHBIH MOWCK IEpeHOoca CPEACTB M CIOCOOOB JEHCTBUS B
npo(heCCHOHAITBHYIO Cpery;

YMETb NEPEHOCUTH 3HAHUS B [T03HABATEIBHYIO U IPAKTUUECKYIO 00JIACTH KU3HEACATENbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIE MJEH, MpeIaraTb OPUTHHAJIbHbBIE TOAXOABl U PEIIEHNs, CTAaBUTh MPOOJIEMBI U
3aJa4u, JOIYCKaloIUe aJbTePHATUBHBIE PELICHHSL.

3) paborta ¢ nndopmanueit:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALHUK (TEKCTe y4eOHOro mocoOus, HayqyHO-
MOMYJISIPHON JTUTEpaType, OMOIOrMYECKUX CIOBApSAX U CHPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B



Wntepuere), ananm3upoBaTh MHGOPMALHUIO Pa3IHYHBIX BUAOB M (HOPM MpPEACTABICHUS, KPUTHUYECKU
OLIGHUBATH €€ JJOCTOBEPHOCTH U HEMPOTUBOPEYNBOCTD;

($hopMyTUpPOBaTh 3alIPOCHl U MTPUMEHSATH Pa3IMYHBIE METO/IBI IPU MOUCKE U 0TOOpE OMOIOrnYeCcKOM
nHpOpMaIuK, HeOOXOAUMOH ISl BHITIOJTHEHHSI YUeOHBIX 3a1a4;

npuoOperaTh  OMBIT  WCIOJNB30BaHUA  MH()OPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIH,
COBEPIICHCTBOBATH KYJIBTYPY aKTHBHOTO UCIIONB30BAHUS PA3TTHYHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSTEIFHO BBIOMPAaTh ONTHUMAIBbHYIO (popMy MpencTaBieHus OHONOTHYECKOH WHGOpPMAINH
(cxeMbl, Tpa KK, AMArPaMMBIl, TAOJIHUIIBI, PUCYHKU U IPYTOe);

WCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CpPE/ICTBA MpU pabore ¢ OMonornyeckoi HHGpopMaImei:
MPUMEHSTh XUMHUYECKHE, PU3NUECKHE M MaTeMaTHUECKHe 3HAKH M CUMBOJIBI, (GOopMyJibl, aOOpeBHAaTypYy,
HOMEHKJIATYypY, HCIIOJIb30BATh U Pe0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATIISHOCTH;

BJaJIETh HaBBIKAMH PAcIllO3HABaHUS M 3alIMTHl WHpOpPMAINK, WH(OPMALMOHHON Oe30MacHOCTH
JUYHOCTH.

OsiageHue yHNBepPCAJbLHBIMIA KOMMYHUKATHBHBIMY I CTBUSIMH:

1) oburenne:

OCYIIECTBIIATh KOMMYHHKAIIMA BO BceX cdepax >KM3HHW, aKTHBHO YYacTBOBATh B JIMAJIOTE WITU
JMCKYCCHUU TI0 CYHIeCTBY 0OCYyXJIaeMol TeMmbl (YMEHHE 3a]aBaTh BOIPOCHI, BHICKA3bIBATH CY)KICHUS
OTHOCHUTEIBHO BBITIONHEHHSI MpeJylaraeMoi 3a/1a4uu, yYUTHIBATh MHTEPECH M COTIACOBAHHOCTH MO3UIIHIN
JPYTUX YYaCTHHKOB JIAAJIOTa WITH TUCKYCCUN);

pacro3HaBaTh HeBepOallbHBIE CpENCTBAa OOIIEHMs, MOHUMATh 3HAYEHHWE COIMAbHBIX 3HAKOB,
MPEANOCEUIOK BO3HUKHOBEHHSI KOH(IUKTHBIX CHTYallMd, yMeTh CMST4YaTh KOH(MJIWKTBI W BECTU
IIeperoBOPEI;

BJIAJETh PA3NNYHBIMH CIOCOOaMM OOIIEHHS M B3aMMOAEHCTBUS, NMOHMMATh HAMEPEHUS APYTHX
JFOJIEH, TIPOSIBIIATH YBAXKUTEIFHOE OTHOIIEHHE K COOSCEeNHUKY U B KOPPEKTHOH (hopme (opmynupoBaTh
CBOH BO3PaKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs1 /1eATeJbHOCTD:

MOHMMATh M UCIIONB30BaTh NMPEUMYIIECTBA KOMAHIHONW ¥ MHIUBHIYaJIbHON PAOOTHI IPU PEIICHUN
Ouomornyeckod  MpoOseMbl, OOOCHOBBIBATH HEOOXOAWMMOCTh TPUMEHEHHS TPYHHOBBIX (opMm
B3aMMOJICHCTBUS IIPH PEIIeHnH yaeOHOH 3a/1a4;

BBIOMpATh TEMaTHKy M METOIbl COBMECTHBIX IEHCTBHH ¢ yd4€roM OOMMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KJJOT0 WieHa KOJUIEKTHBA;

MPUHUMATB IIETH COBMECTHOH eATeNbHOCTH, OPraHU30BbIBATH U KOOPIMHUPOBATH JACHCTBHS 110 €&
JOCTIDKEHUIO: COCTABIATH IUIAH JCHCTBHI, paclpenensiTb pOId C y4ETOM MHEHHH YYaCTHHKOB,
00CYyX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OLICHMBATh KAa4eCTBO CBOET'0 BKJIaJa M KaKJOr0 y4aCTHHKAa KOMaHJABI B OOMIMI pe3ynbTar Io
pa3paboOTaHHBIM KPUTEPHUSIM;

IpelaraTh HOBBIE IPOCKTHI, OIEHWBAaTh WAEH C MO3WIMH HOBH3HBI, OPHTHHAIBGHOCTH,
MPAaKTHYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPAaTETHYECKOE IOBEACHUE B PA3IMYHBIX CHTYAIHsX, MPOSBISATH
TBOPYECTBO M BOOOpaKeHUE, ObITH HHUIIMATHBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PEryJIITHBHBIMH J1€HCTBHSIMH:

1) camoopranuzanus:

HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBIABJICHUS MPOOJIEM M MX PEIICHHS B JKU3HEHHBIX U
y4eOHBIX CUTYaLHSX;

BBIOMpAaTh Ha OCHOBE OMONOTMYECKMX 3HAHMW I€JIEBbIE M CMBICIIOBBIE YCTaHOBKH B CBOHX
JNEUCTBUSIX M TOCTYNKAaX IO OTHOIIEGHWIO K >KMBOM IPHUPOAE, CBOEMY 3I0POBBI0 U 310pPOBBIO
OKPYXKAarOIHX;

CaMOCTOSITEIEHO OCYLIECTBIIATH [T03HABATENBHYIO JESITEIbHOCTD, BBIABISATH IPOOJIEMbI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 331241 B 00pa30BaTEIbHOM AEATENBHOCTH U )KU3HEHHBIX CUTYAIHIX;



CaMOCTOSITEIFHO COCTaBJIATh IUIAH pelieHHs MpoOJeMbl ¢ y4ETOM HMEIOIIUXCS PEcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHH;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacimpsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX HPENNOUTECHHIA;

JieniaTh OCO3HAHHBIN BBIOOP, apTryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

Coco0CTBOBATH (POPMUPOBAHHIO U MIPOSIBIICHUIO MIMPOKOH SPYAUIIUH B Pa3HBIX 00JIACTSIX 3HAHHH,
MOCTOSIHHO TTOBBINIATH CBOM 00pa30BaTENbHBIN U KyJbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJIaJICTh HAaBBIKAMH I[1O3HABATEIbHONH pe(IEKCHH KaK OCO3HAHUS COBEpIIAEMBIX JICHCTBHHA H
MBICITUTENTBHBIX TPOIECCOB, WX PE3YJIHTATOB M OCHOBAaHWH, MCIOJNB30BATh MPUEMBI pedreKcHu Ui
OLIEHKH CUTYaIliH, BBIOOpa BEPHOT O PEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apPTYMEHTHI APYTUX IIPU AHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOW HEJIOCTATKH M JJOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U aPTYMEHTHI APYTUX IPU AHATIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPaBO JIPYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTH IIOHUMATh MUP C TO3UIIMHU JIPYTOro YelOBeKa.

HPEJAMETHBIE PE3YJIBTATbBI

IIpeamerHble pe3ynbTaTbl OCBOEHMs cofepkaHus ydeOHoro mnpeamera «buomorus» Ha
yrIyOJNEHHOM YpOBHE OPHEHTHPOBAHBI Ha oOecmedeHre MNPOPUILHOr0 OO0ydeHHs O00yJarommxcs
ouonornu. OHM BKJIIOYAIOT: CHEHU(pUYECKUe IS OMOJOTMU HAaydHbIC 3HAHUSA, YMCHHS H CIOCOOBI
JNEUCTBUM IO OCBOCHHIO, WHTEPIpETalUy M MpeoOpa3OBaHMIO 3HAHUM, BHUIBI ACITEIBHOCTH IO
MOJY4EHHUIO HOBBIX 3HAHUW U UX NIPUMEHEHUIO B PA3JIMYHBIX y4EOHBIX, & TAKXKE B PEAIbHBIX KU3HEHHBIX
cutyauusix. IlpenmMerHeie pe3yapTaThl IPEACTaBIEHBI 110 TOJaM U3y4YeHHUS.

IIpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro mpeamera «buomorus» B 10 knacce IOMKHBI
OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHMH O MeCTe€ W POIU OMOJOrMHM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHUPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPa, B IO3HAHMM 3aKOHOB NPHUPOABl U PEIICHUU
mpoOieM paluOHANBHOIO MPHPOJONOIL30BAHUS, O BKJIAZEC POCCHHCKMX M 3apyOeXHBIX YUYEHBIX B
pasBuTHE OMOJIOTHH;

BIIaJICHUE CUCTeMOH OHONOrMYecKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIine
OWomornyeckre TEPMUHBI © TOHATHUS (KU3HB, KIIETKA, OpPTaHW3M, METa0oJIn3M, TOMEOCTa3s,
CaMOpEryJisiLisi, CaMOBOCIIPOM3BEIEHHE, HACIEICTBEHHOCTb, W3MEHYMBOCTb, POCT U PAa3BUTHE),
ounonornueckne teopuu (knerounas teopus T. lllBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas
Teopusi HacienactBeHHoctH T. Moprana), yuenus (H. WM. BaBmioBa — o meHTpax MHOrooOpasusi u
MPOUCXOKICHNS KYJIbTYPHBIX PAaCTEHHH), 3aKOHBI (€OMHOOOpasusi MOTOMKOB II€PBOTO IOKOJICHHS,
pacIIeruIeHusl, YUCTOThl raMeT, He3aBUCUMOro HacienoBaHus . MeHzensi, TOMONOrHYECKUX PSIOB B
HacnencTBeHHol n3menunBocty H. Y. BaBuiosa), npuHINIBL (KOMITJIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJAaMH HAayYyHOrO IIO3HAHMS, HCIOJIB3YEMBIX B OHOJOIMYECKHUX
HCCIIEIOBAaHMAX KHUBBIX O0OBEKTOB (OMHCaHUE, U3MEpPEHNE, HaOM0AeHIE, IKCIIEPUMEHT);

yYMEHHE BBIACIATH CYLIIECTBEHHBIE TPHU3HAKH: BHPYCOB, KIETOK IPOKAPHOT M IYKapHoT,
OJJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM 4HCJE OakTepuid, rpHOOB, pacTEeHUH, JKUBOTHBIX
W 4YeJIOBEKa, CTPOCHHsSI OPraHOB W CHUCTEM OPTaHOB pACTCHHUI, >KMBOTHBIX, YEJOBEKAa, IPOLIECCOB
KU3HEIEATEIbHOCTH, MPOTEKAIOMIMX B OPraHU3Max pacTeHHH, KHBOTHBIX U UYEIOBEKa, OMOJIOTHYECKHX
mporeccoB: oOMeHa BemecTB (MeTaboNmu3M), IMpEBpallleHus dHEpPruu, OpoXkeHHs, aBTOTPOHOro u



reTepoTpoHOr0 THIIOB MHUTaHHS, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a, TraMeToreHesa,
sMOpHorenesa, mocTAIMOPUOHATBHOTO PAa3BUTHUS, PA3MHOKEHUS, HHAUBUIYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHE3a), B3AUMOACHCTBHUS TEHOB, TETEPO3UCa, UCKYCCTBEHHOTO 0TOOpa;

yMEHHE YCTaHaBIMBATh B3aMMOCBSI3M MEKAY OPraHOWIAMHU KIETKH U UX (DYHKIHUSMH, CTPOSHHEM
KJIETOK pa3HBIX TKaHeH W HMX (QYyHKOUSMHU, MEXAy OpraHaMH M CHCTEMaMH OpPraHOB y pPacTeHUH,
KUBOTHBIX U YEIOBEKa U UX QPYHKIMAMHU, MEKIy CACTEMaMH OPTaHOB M UX (PYHKIHMSIMHU, MEKIY dTanaMu
oOMeHa BelIeCTB, JTalaMd KJIETOYHOTO IUKIa ¥ >KU3HEHHBIX IMKIOB OPraHW3MOB, JTalaMH
SMOPHOHATILHOTO PAa3BUTHSI, TEHOTUIOM B (PEHOTHIIOM, (DEHOTUIIOM U (aKTOpaMH Cpeibl OOUTAHUS;

yYMEHHE BBISIBIISATH OTIMYUTEIbHBIC TPU3HAKY )KUBBIX CUCTEM, B TOM YHCIIC PACTEHU, )KUBOTHBIX H
4eJI0BEKa;

yMEHHE HCIIONb30BaTh COOTBETCTBYIONIME apPryMEHTHI, OWOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHMBOIJIUKY JIJIS JIOKa3aTeNbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIII;

yMEHHE peliaTh OHOJIOTHYECKHE 3aJayd, BBISABISATH NPUYMHHO-CICACTBEHHBIC CBSI3U MEKIY
HCCIIelyeMBbIMU OMOJIOTMYECKUMH TPOLIECCAMU U SBJICHHUSMH, JIeTaTh BEIBOJBI M IPOTHO3BI HA OCHOBAHUH
MOJTY4YEHHBIX PE3YJILTATOB;

YMEHHE BBHITIONHATH JTaOOpaTOpHBIE M MPaKTHYECKHE paboThl, COONMIOAATH MpaBMiIa MpH padboTe ¢
Y4eOHBIM U JTa00pATOPHBIM 000PYIOBAHUEM;

yYMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh MX IKCIIEPHUMEHTAIBHBIMU CpPENCTBaMH, (HOPMYIUpPYS
1eNTb UCCIE0BAHUS, aHATM3UPOBATH MTOYYCHHBIC PE3YIbTAThI U JIeNIaTh BEIBOJIBI,

yYMEHHE Y4aCTBOBATh B YUEOHO-MUCCIIEIOBATEIBCKOW paboTe 1Mo OMOJIOrHH, SKOJIOTHH U MEUIIHHE,
MPOBOAMMOM Ha 0a3e IWIKONBHBIX HAYYHBIX OOIIECTB, W MYONWYHO MPEICTABIATh IONyYeHHBIE
pe3yabTaThl HA YICHNYECKUX KOH(epeHInsIX;

YMEHHE OLEHMBATh TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIECNOBAaHMH B 00NacTH OHOJIOrMH U
MeIUIUHb! (KJIOHMPOBAaHUE, HCKYCCTBEHHOE OILJIOOTBOPEHUE, HAIpaBICHHOE H3MEHEHHE I'€HOMa U
CO3JJaHHME TPAHCIEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymield mpodecCHOHATBFHON ACITETFHOCTH B
obnmacti OWONOrMH, MEIUIMHBI, OHOTEXHOJOTUH, BETEPUHAPHM, CEJILCKOI'O XO3sicTBa, IHUILEBOIL
MIPOMBIIUIEHHOCTH, YITyONATh IIO3HABATEIbHBIN MHTEPEC, HAINPaBICHHBIH Ha OCO3HAHHBIH BBIOOD
COOTBETCTBYIOILEH NpodecCuul ¥ MPOIOIKEHHE OMOIOTHYECKOro 00pa30BaHusl B OPraHU3aLMsIX CPEJHETO
podecCHOHaTEHOTO M BRICIIIETO 00pa30BaHMUS.

IIpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro mpeamera «buomorus» B 11 knacce IOMKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MeCTE€ W POIM OMOJOrMH B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHHBI MUpPA, B MO3HAHUHM 3aKOHOB HPUPOIBI U
PELICHUN D3KOJIOTHYECKHX MPOOJIeM YeIOBEUYECTBA, a TAKXKE B PELICHHH BOMPOCOB PALUOHAIBHOIO
MIPUPOAOIIONB30BAHMS, U B POPMUPOBAHUU LIEHHOCTHOTO OTHOILEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIJIE POCCUICKUX U 3apyOKHBIX YIEHBIX-OHOIOrOB B Pa3BUTHE OMOIOTHN;

YMEHHUE BIaJeTh CHUCTEMOW OWONOIMYECKMX 3HAHMH, KOTOpas BKJIIOYAET ONpelNeNeHUs U
MMOHUMaHNE CYIIHOCTH OCHOBOIIOJAralolnX OHOJIOTHYECKHX TEPMHHOB M IMOHATHH (BUA, KOCHCTEMA,
ouoctepa), Ouonmormueckue Teopur (dBoNrOUMOHHAS Teopusi Y. [lapBuHA, CHHTETHYECKas TEOpPHUS
sBomronnn), yaeausa (A. H. CeseproBa — o myTsX W HampasjeHUsX sBoirounu, B.J. Bepnanckoro — o
ouocgepe), 3akoHbI (TeHeTnueckoro pasHosecus k. Xapau u B. BaitOepra, 3apoaplimeBoro cxoacraa
K. M. bopa), npasuna (mMuaumyma HO. JInOuxa, 5KOMOTMUECKOW NUpaMHIBl SHEPTrUH), THUIOTE3BI
(runotesa «mupa PHK» V. I'unGepra);

yMEHHE BJaJeTh OCHOBHBIMU METOAAMU HAYYHOTO MO3HAHUS, UCIIOIB3YEMBIMU B OMOJIOTHYECKHX
HCCIIEIOBAHUAX JKUBBIX OOBEKTOB U JKOCHUCTEM (OMHMCAHME, M3MEpEHHUe, HaONoACHUE, SKCIEPUMEHT),
croco0aMu BBISBJICHHUS U OLIEHKH aHTPOIOTCHHBIX U3MEHEHUH B IIPUPOJIE;

yYMEHHE BBIICNATh CYLIECTBEHHBIE NMPU3HAKU: BUIOB, OMOTr€OLICHO30B, IKOCUCTEM M Ouocdepsl,
CTaOMIIM3UPYIOLIEro, JABUXKYILErO M Pa3phIBAIOIIEr0 €CTECTBEHHOTO OTOOpa, aJUIONaTpHyYecKoro M
CHUMITaTPUYECKOT0 BHI000PA30BaHMSA, BIHMSHUS IBIDKYIINX CHJI SBOJIONHMU HA TeHOMOH[ MOMYJISIHH,



MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, YepeIOBaHWs HAMpaBICHUN 3BOJOIWH,
KpPYrOBOPOTa BEIISCTB U MOTOKA YHEPTHH B YKOCUCTEMAX;

YMCHUE YCTaHABJIMBATH B3aUMOCBS3H MEKJY MPOIECCAMH 3BOJIOIUHU, JBWKYIIUMHU CUJIAMH
AHTPOIMOreHe3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U MPUCIIOCOOICHUSIMHU K HUM OPT'aHU3MOB;

YMCHUE BBIABJIATL OTIIMYHUTCIIBHBIC IPU3HAKU KUBBIX CUCTEM, HpI/ICHOCO6J'IeHHOCTI) BHJIOB K CpEIc
O6I/ITaHI/I$I, a6I/IOTI/I‘ICCKI/IX u 6I/IOTI/I‘-I€CKI/IX KOMIIOHCHTOB J3KOCHCTEM, B3aMMOCBS3€eM OpraHu3mMoB B
COO0O0IIECTBaX, AHTPOIIOTEHHBIX U3MEHEHHUH B SKOCHCTEMaX CBOCH MECTHOCTH;

yYMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME AapPTyMEHTHI, OHONOTMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY Ul J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMATHUYECKUX TPYIIN, B3aMMOCBS3U
OpraiusMoB HW CpCAbl O6I/ITaHI/IH, €AUHCTBAa 4YCJIOBCYCCKUX pac, HCO6XOI[I/IMOCTI/I COXpaHCHUA
MHOI‘OO6pa3I/I$I BHJI0B U O3KOCUCTEM KaK YCJIOBUSA COCYIICCTBOBAHUA IPUPOALI N UCTIOBCUCCTBA,

YMCEHUE peulaThb 6I/IOHOFI/I‘ICCKI/IC 3aga4y, BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U MCKAY
HCCICayEMbIMU 6HOHOFI/I‘ICCKI/IMI/I mpouecCcaMu U ABJICHUAMMU, J€J1aTh BHIBOJAbLI U ITPOIrHO3bI HA OCHOBAHUH
MOJIY4YCHHBIX PE3YJIbTATOB,

YMEHHUE BBITIOIHATH JJA0OPATOPHBIC U MPaKTUYeCKHe paboThl, COOM0IaTh MpaBUia MPU PadoTe C
y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

yYMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh MX IKCIIEPHUMEHTAIBHBIMU CpPENCTBaMH, (HOPMYIUpPYS
b UCCIICAOBAHMS, aHAJIM3UPOBATE IMOJTYUCHHBIC PE3YJIBTATHI U JI€J1aTh BbIBOBI,

yYMEHHE Yy4aCTBOBATh B YUCOHO-UCCIIEIOBATEIBCKOW paboTe 10 OMOJIOTHH, SKOJIOTHHA M MEIUIIUHE,
MPOBOAMMONM Ha 0a3e IWIKONBHBIX HAYYHBIX OOIIECTB, W MYONWYHO MPEICTABIATh IONyYeHHBIE
pe3yabTaThl HAa YUYEHUYECKUX KOH()EPCHIINSX;

YMEHHE OIICHUBATh THUITOTE3bl U TEOPUHU O IPOUCXOXKJICHUH JKU3HH, YEIOBEKA M YeTIOBEUECKUX pac,
0 IPUYHHAX, IOCTE/ICTBUAX U CIIOCO0AX MPEAOTBPAIICHUS II00ALHBIX U3MEHEHH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBHIOOp Oymymielt mpodecCHOHANBFHON ACITEIFHOCTH B
obracTi OWONIOTHH, DKOJOTHH, MPUPOIONOIb30BAHUS, MEIUIUHBI, OHOTEXHOJNOTMH, TCHXOJIOTHH,
BETEPUHAPHH, CEITHCKOT0 XO03SIMCTBA, MUIIEBON MPOMBIIIUIEHHOCTH, YIITyOJISATh TIO3HABATEIBHBIN HHTEPEC,
HaTpaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH MPOodEecCHr U MPOAOIDKEHNE OHOTOTHIECKOTO
00pa30oBaHUs B OPTaHU3AMMAX CPEIHEr0 MPOPEeCCHOHATHLHOTO M BEICIIIEro 00pa30BaHMUs.



TEMATHUYECKOE IIVTAHUPOBAHMUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (uudpoBbIe)
Ne n/m Kontpoabnbie | IlpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bubauoreka LIOK
1 b 2
HOJOTHA fait Hayka https://m.edso0.ru/7f41c292
bu6mmoreka IJOK
2 KUBBIC CHCTEMb H X H3YHeHie 3 https://m.edso0.ru/7f41c292
3 E 3 1 bu6mmoreka IJOK
e https://m.edso0.ru/7f41c292
bu6mmoreka IJOK
4 XuMHudecKast OpraHu3aIus KICTKH 18 1 https://m.edso0.ru/7f41c292
bu6mmoreka IJOK
> CTpoCHHE 1 QYHKLHI KICTKH 10 2 https://m.edso0.ru/7f41c292
5 OOMeH BelIecTB | MpeBpaIicHue YHEPTHH B 10 1 bubmmoreka [IOK
KJIETKE https://m.edso0.ru/7f41c292
7 Hacnencreennas nabopManus u 10 1 bubmmoreka [IOK
peanuzaius e€ B KJICTKE https://m.edsoo0.ru/7f41c292
. Bbubnuoreka IJOK
8 HKHSHEHHEIH IR KICTKH 8 1 https://m.edsoo0.ru/7f41c292
Bbubnuoreka IJOK
9 19 2
CTPOCHHE i YHKIUHH OPraHH3MOD https://m.edso0.ru/7f41c292
10 p 10 5 bubmmoreka LIOK
A3MHOYKEHHE U Pa3BUTHE OPTaHU3MOB https://m.edso0.ru/7f41c292
1 I'enernka — Hayka 0 HACJIEACTBEHHOCTHU U 4 1 Bubnuoreka LJOK
M3MEHYHBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 12 1 Bbubmmorexa LJOK
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13 3 8 1 Bubnmmorexa LJOK
HHOHONEpHOTT TamaReT https://m.edso0.ru/7f41¢c292
Bubmmoreka LJOK
- | enena nenonera ° 1 https://m.edso0.ru/7f41c292
Bubmoreka LJOK
1
15 Cenexuys Opranu3MoB 6 https://m.edsoo.ru/7f41c292
16 b 6 6 bu6morexa [IOK
HNOTCXHOJIOTUA U CUHTCTHUUYCCKASA OUOJIOIUs https://m_edsoo.ru/7f41C292
17 P 2 bubmmoreka LIOK
CepRHoe P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 16
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11 KUIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (uuppoBbIe)
Ne n/m Kontpoabnbie | IlpakTnueckue
NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
1 3apoXAeHUE U PA3BUTHE YBOTIOITMOHHBIX 6 bubnuoreka IJOK
MpeCTaBIEHUI B OHOIOTHH https://m.edsoo.ru/7f41¢c292
bubmauoreka LIOK
2 M & 16 2
MKPOIBOIONILA 1 €€ PESyIbTathl https://m.edso0.ru/7f41c292
3 Makpo3BOJIIOIHUS U €€ PEe3yJIbTAThI 8 bubmmorexa IOK
possoimon pesy https://m.edso0.ru/7f41c292
4 IIpoucxoxieHue u pa3BUTHE XKU3HU Ha 17 5 bubmmoreka LIOK
3emite https://m.edsoo.ru/7f41c292
bu6mmoreka IJOK
) II - 12 1
POUCXOXIEHNE YEIOBEKa — aHTPOIIOTeHE3 https://m.edso0.ru/7f41c292
S I 1 bumorer LIOK
P . 8 pv https://m.edsoo.ru/7f41c292
OKpY’Karomel cpemoit
bu6mmoreka IJOK
7 O 0 11 2
PRAHHSMBL H CPeAia OBITatiA https://m.edsoo.ru/7f41c292
. Bbubnuoreka IJOK
8 IKOIIOTHS BHAOB I NOMy IS 1 1 https://m.edsoo.ru/7f41c292
9 DKOIIOrUs COOOIIECTB. DKOIOTHUECKUE 14 1 Bbubnuoreka IJOK
CHUCTEMBI https://m.edsoo.ru/7f41c292
bubmmoreka LIOK
10 buocdepa — rimobanpHas skocucTema 8 https://m.edso0.ru/7f41c292
1 q 3 bubmmorexa LIOK
€JI0BEK M OKPYIKaroIas cpeaa https://m.edsoo.ru/7f41c292
12 PezepBHOE Bpems 10 Bbubmmorexa LJOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
Ne Hara uupposbIe Hara
Tema ypoka KoutpoabHbie IIpakTueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHBIE pakTHueckasn
padoThI padoThI
pecypchbl
buonorus kak KOMIJIGKCHAS bubmaunoreka [IOK
1 HayKa U KaK 4acTh 1 https://m.edso0.ru/7f41c292
COBPEMEHHOT0 00IIecTBa
g | Kwecncrovsinx 2 i edso0 uTH1G2S?
CBOMCTBa dm. .
KHUBBIX CHCTEM S '
Hcropust OTKPBITHS U bubmoreka [IOK
4 usydenust kiaetku. Kierounast 2 https://m.edsoo0.ru/7f41c292
Teopus
Meroap! MONEKYIISIPHOM U bubmmoreka LIOK
KJICTOYHOW OMOJIOTHH. https://m.edsoo.ru/7f41c292
[IpakTudeckas padora
«3yueHne METOI0B
5 KJIETOYHON OHOIIOTHH 2 1
(xpomatorpadus,
anektpodopes,
g depeHuanbHoe
uentpudyruposanue, [1LP)»
bubmnoreka [IOK
6 XUMHYECKHIT COCTAB KICTKH 2 https://m.eds00.ru/7f41c292
7 MuHepanbHbI€ BElIeCTBa 2 bubmuoreka IJOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KJICTKH, X OMOJIOrHyecKas
ponb

https://m.edsoo.ru/7f41c292

Oprannueckue BEIecTBa
KJICTKU — OCJIKH.
JlaGopaTopHas pabota

bubmaunoreka LIOK
https://m.edsoo.ru/7f41c292

8 «O0HapyxeHHe OEIKOB ¢
ITOMOIIIBIO Ka4eCTBEHHBIX
peakuuii»

9 CaolicTBa, KJIaCCU(PUKAIMS 1 ﬁHGHIHOTeKa HOK
(byHEIHH GeKoB ttps://m.edsoo.ru/7f41c292

10 Oprairieckiie Bentectsa Eﬁﬁ?ﬁdﬁiﬂﬁﬂmmgz
KJICTKH — YTJICBOJIbI S *

11 Oprastieciite Beitectsa E:tlg;l;/(;:e;dzior{fﬂf4lcz92
KIIETKH — JIUTIH]IBI S '
Hyxnennossie kucnotsl. JJTHK bubmmoreka IJOK
u PHK. JTabopaTopHas paboTa https://m.edsoo.ru/7f41¢c292

12 «HccnenoBanue
HYKJICHHOBBIX KHCIIOT,

BBIJICTICHHBIX U3 KJIETOK
Pa3IHYHBIX OPTaHU3MOB)Y
Crpoenne u ¢pyaxmun ATO. bubmmoreka [JOK

13 Hpyrue https://m.edso0.ru/7f41c292
HYKJIEO3UATPUPOChaTHI
(HTD)

CekBenupoanue JHK. bubmnoreka [IOK

1 Merobl FEHOMUKY, https://m.edso0.ru/7f41c292

TPAHCKPUTITOMUKH,
MIPOTEOMUKH
15 Mertoas! CTpyKTYpHOI Bubmmorexa LIOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

OHOJIOTUH

https://m.edsoo.ru/7f41c292

THme! KIETOoK.

bubaunoreka LIOK

16 :
TIpoKapHOTHUECKAS KIETKA https://m.edsoo.ru/7f41c292
CrtpoeHue dyKapruOTHIECKOM bubmuoreka ITOK
17 kierkn. IIpakTtrueckas paboTa https://m.edsoo.ru/7f41¢c292
«3y4yeHue cBOMCTB
KJICTOYHON MeMOpaHbD»
18 IToBepxHOCTHBIH amnmapat Bubmmorexa LIOK
KJICTKA https://m.edsoo.ru/7f41c292
OnHoMeMOpaHHbBIC bubmoreka [IOK
OPTaHOU/IbI KIIETKH. https://m.edsoo.ru/7f41¢c292
19 IIpaktrueckas pabora
«3yuenune IBUKEHUS
LUTOIIA3MBI B PACTUTEIHHBIX
KJIETKaX»
[TomryaBTOHOMHBIE OPTaHOHUIBI bubmmoreka LIOK
KJIETKH: MUTOX OHIPHH, https://m.edso0.ru/7f41c292
20 mactuael. JlabopaTopHas
pabora «ccremoBanme
IJ1a3MOJIN3a U JIETIIa3MOoIT3a
B PaCTUTENBbHBIX KIIETKAX)
21 HememOpannbie opraHouIs! Bubmaorexa TIOK
I https://m.edsoo0.ru/7f41c292
bubmnoreka [IOK
22 Crpoenne n pyHKIMH s1pa https://m.eds00.ru/7f41c292
CpaBHUTENBHAS bubnmnoreka [JOK
23 XapaKTePUCTUKA KIETOK https://m.edso0.ru/7f41c292

sykapuort. JlabopaTopHas



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

pabora «M3y4yeHnue ctpoeHus
KJIETOK Pa3IUYHbBIX
OpPTaHHU3MOB»

Accumunanuys u
JUCCHMUTISIUS — JBE
CTOpOHBI MeTaboym3Ma. THIbl
oOMeHa BeIIEeCTB.

bubaunoreka LIOK
https://m.edsoo.ru/7f41¢c292

24 JlabopaTopHas pabota
«3ydeHne KaTAIUTUYECKOU
AKTUBHOCTH (hepMEHTOB (Ha
MpUMEPE aMHJIa3bl UK
KaTayasbl)»
@DepMEHTATUBHBINA XapaKTep bu6mmoreka LIOK
peaknuii KI€TOYHOTO https://m.edsoo.ru/7f41¢c292
MeTabonu3ma. JlabopaTopHas
o5 pabora «3ydenue
(hepMeHTaTUBHOIO
pacIIeruIeHus IepoKCHIa
BOJIOPOZIa B PACTHUTEIBHBIX U
JKUBOTHBIX KJIETKaX»»
26 Bbenku-axTuBaTops! 1 Oenku- Etl/tl(h.HOTeKa HOK
HHTHGHTOpEL ps://m.edso0.ru/7f41c292
27 Astotpodmuii i oowera ﬁgggj;(;e;zieﬁﬂmngz
BEIIECTB S :
bubmnoreka [IOK
28 dorocuHTe3 https://m.eds00.ru/7f41¢292
XemocunTes. JlaboparopHas bubmuoreka I[JOK
29 pabora «CpaBHeHHE https://m.edso0.ru/7f41c292

npoueccoB (POTOCHHTE3A U



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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XEMOCHHTE3a»

AHa3poOHbBIE OPraHU3MBI.
Bunpr 6poxxenmus.

bubaunoreka LIOK
https://m.edso0.ru/7f41c292

30 JlabopaTopHas pabota
«CpaBHEHUE MPOLIECCOB
OpOXKEHUS ¥ JTbIXaHHSDY
AdpOOHBIE OpTaHU3MBI. bubmorexa LJOK
31 DTarnel SHEPTETHUECKOTO https://m.edsoo.ru/7f41¢c292
obMeHa
OHeprusi MeMOpaHHOTO bu6mmoreka LIOK
39 rpagueHTa npotoHoB. CuHTe3 https://m.edso0.ru/7f41c292
AT®: pabora mpoTOHHOH
AT®-cuaTa3bI
bu6mmoreka IJOK
33 Peakuun MaTpiHIHOro CHHTE3a https://m.eds00.ru/7f41¢c292
y TpaHCKpuIHs — bubmoreka [IOK
MaTpuanbii cnnres PHK https://m.edsoo.ru/7f41c292
bu6mmoreka IJOK
35 Tpauncnsuus u e€ Srarnsl https://m.edsoo.ru/7f41c292
KoaupoBanne aMHHOKHCIIOT. bubmmoreka [JOK
36 Posb pubocoM B OHOCHHTE3E https://m.edso0.ru/7f41c292
Oenka
37 Opranu3amys reHomMa y bubmiorexa IIOK
HPOKAPHOT H 3YKAPHOT https://m.edsoo.ru/7f41c292
38 MornekynspHbIe MEXaHH3MBI BH6H_HOTeKa HOK
SKCTPECCHH FEHOR Y 3YKapHOT https://m.edsoo.ru/7f41c292
39 Bupycel — BHekeTo4YHbIE Bubmmorexa [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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(hOpMBI KU3HU U OOTUTaTHBIC
napa3uTthl. [IpakTudeckas
pabota «Co3manue MOJeu
BHPYCa»

https://m.edsoo.ru/7f41c292

BupycHsbie 3a0oneBaHus

bubmaunoreka LIOK

40 YeJI0BEKa, JKMBOTHBIX, https://m.edso0.ru/7f41c292
pactenuit
41 HanorexHonoruu B OHOIOTHH Bubmiorexa [IOK
1 MeTIIHE https://m.edso0.ru/7f41c292
bub6mmoreka IJOK
42 JKW3HEHHBIN IHKIT KIIETKH https://m.eds00.ru/7f41c292
bub6mmoreka IJOK
43 Marpuunsii cunres JJHK https://m.eds00.ru/7f41¢292
Xpomocomsl. JlabopaTopHas bubmmoreka [IOK
44 pabora «H3ydeHne XpoMOCOM https://m.edsoo.ru/7f41¢c292
Ha T'OTOBBIX
MHUKpOIIperapaTax»
bu6mmoreka IJOK
45 Jlenenne KIeTKH — MHTO3 https://m.eds00.ru/7f41¢292
Tunst kierok. Kaprokunes u bubmmoreka [JOK
utokuHes. JlaboparopHas https://m.edsoo0.ru/7f41c292
46 pabora «HabmtoneHre muto3a
B KJICTKAX KOHYMKA KOPEIIKa
nyka (Ha TOTOBBIX
MHUKpOIpenaparax )
Perynsaiust >k u3HEHHOTO bubmuorexa LIOK
47 https://m.eds00.ru/7f41¢292

OUKJIa KJICTOK
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bubaunoreka LIOK

48 OpraHusM Kak eInHOe 1eNoe https.//m.edso0.ru/7f41c292
Tkanu pacTeHui. Bbubmmoreka LJOK
49 JIaboparopHas paboTa https://m.edsoo.ru/7f41¢c292
«3yueHune TKaHel pacTEHUII»
TkaHW )KUBOTHBIX M Y€JIOBEKA. bubaunoreka LIOK
50 JIaboparopHas paboTa https://m.edsoo.ru/7f41¢c292
«3yuenue TkaHen
JKUBOTHBIX»
Opranbl. CHCTEMBI OpTaHOB. bubmoreka [IOK
51 JIaboparopHas paboTa https://m.edsoo.ru/7f41¢c292
«3yueHune opraHoB
IIBETKOBOT'O PACTEHHUS»
bu6mmoreka IJOK
52 Ormopa Tena opraHu3MoB https://m.eds00.ru/7f41¢292
bu6mmoreka LJOK
53 JIBHKEHIE OPraHH3MOB https://m.eds00.ru/7f41c292
bu6mmoreka IJOK
o4 IuTanue opraHu3mMoB https://m.eds00.ru/7f41c292
ITuTanue MO3BOHOYHBIX Bbubnuoreka IJOK
55 KHBOTHBIX. https://m.edsoo0.ru/7f41c292
[IumeBapuTenpHas cucreMa
yeJoBeKa
bubmnoreka [IOK
56 JlpIXaHue opraHu3MoB https://m.edso0.ru/7f41c292
57 JlpIxaHKe 03BOHOYHBIX Bubmiorexa LIOK

JKHMBOTHBIX M YCJIOBCKa

https://m.edso0.ru/7f41c292
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TpaHcnopT BelecTB y

bubaunoreka LIOK

58 OpraHH3MOB https://m.edsoo.ru/7f41¢c292
Kposenocnas cucrema Bbubmmoreka LJOK
59 [T03BOHOYHBIX KUBOTHBIX U https://m.edso0.ru/7f41c292
YernoBeKa
bubaunoreka LIOK
60 Beinenenue y opranusmoB https://m.eds00.ru/7f41c292
bubaunoreka LIOK
61 3amuTa y opraHusmMoB https://m.eds00.ru/7f41c292
bub6mmoreka IJOK
62 MMmyHHast crCTeMa YenoBeka https://m.eds00.ru/7f41c292
63 PazapaxxuMocTh U perysius EHGH_HOTeKa HOK
¥ OPIAHNINMOR https://m.edsoo0.ru/7f41c292
['ymopanbHas perymsmus u bubmmoreka LIOK
64 SHIOKpUHHAS CHCTEMA https://m.edsoo.ru/7f41¢c292
JKUBOTHBIX U Y€IOBEKa
65 ®opMbl pa3MHOKEHUS BHGH.HOTeKa HOK
OpTAHH3MOB https://m.edsoo0.ru/7f41c292
Bbubnuoreka IJOK
66 IomoBoe pasMHOKCHNE https://m.eds00.ru/7f41¢292
bubmnoreka [IOK
67 Meiios https://m.eds00.ru/7f41¢292
I'amerorenes. O6pa3oBanue u bubmmoreka LJOK
68 Pa3BUTHE MOJIOBBIX KJIETOK. https://m.edso0.ru/7f41c292

JlaGoparopHas paboTa
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«H3yuenune cTpoeHus
TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperapaTax»

NuauBunyanbHOE pa3BUTHE

bubaunoreka LIOK

69 OPIAHH3MOB — OHTOrCHE3 https://m.eds00.ru/7f41c292
70 3aIc1ajiia OpraHoB i TKANCf ﬁiggﬁe;iiorﬁ7f4lczgz

W3 3apOJIBIIIEBHIX JTHCTKOB LI :

Poct u pa3BuTHE KMBOTHBIX. bubmorexa LJOK

JIaboparopHas paboTa https://m.edsoo.ru/7f41¢c292
71 «BbIsBIEHNE IPU3HAKOB

CXOZICTBA 3apOJbIILIEH

MMO3BOHOYHBIX KUBOTHBIX)

PazMuoOXxeHre 1 pa3BUTHE bubmoreka [IOK

pacrenwii. JlaGopaTopHas https://m.edsoo.ru/7f41¢c292
72 pabora «CtpoeHre opraHoB

Pa3MHOKEHHSI BBICIITIX

pacteHuin

Pa3BUTHS TEHETUKU KaK HAYKU S '

OCHOBHBIE ITOHATHS U Bbubnuoreka IJOK

CHAMBOJIBI TEHETHUKH. https://m.edso0.ru/7f41c292
74 JlabopaTopras pabora

«/Ipo3odmta kak 0OBEKT

TEHETHYECKHUX MCCIICIOBAHUIY

3aKOHOMEPHOCTH bubmmorexa LJOK

HACJIeIOBAHUS PU3HAKOB. https://m.edso0.ru/7f41c292
75 MoHorubpuHoe

ckpemuBanue. [Ipaktiuueckas
pabora "HU3yuyenue
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pE3yIbTaTOB
MOHOTHOPHUHOTO
CKpELIMBaHus y Ip030¢Quibl"

I{uTonorudeckre OCHOBBI

bubaunoreka LIOK

76 MOHOTHOPHIHOTO https://m.edsoo.ru/7f41¢c292
CKpellUBaHusA
AHanusupyoliee bubnuoreka IJOK
77 ckpenBanue. HemomHoe https://m.edso0.ru/7f41c292
JOMHWHHUPOBAHUC
JuruOpuHoe cCKpenBaHue. bu6mmoreka LIOK
ITpaxTugeckas pabora https://m.edsoo.ru/7f41¢c292
78 «Mzyuenne pe3ynbTaToB
JUTUOPUTHOTO CKPEIMBAHUS
y Ap030hHITBDY
79 IluTonorndeckre OCHOBBI BHGHIHOTeKa LOK
IMTHOPHIHOTO CKPEIMBAHAA https://m.edsoo.ru/7f41c292
80 CueruieHHOE HACIIEIOBAHHE Bubmaorexa TIOK
[IPU3HAKOB https://m.edsoo.ru/7f41c292
81 XpoMocoMHast TEOpHUS Bubmaorexa TIOK
HAC/TECTBEHHOCTH https://m.edsoo.ru/7f41c292
Bbubnuoreka IJOK
82 I'eneruka moma https://m.eds00.ru/7f41¢292
83 I'enoTum kak menocTHAs Bubmaorexa TIOK
cHeTeMa https://m.edsoo.ru/7f41c292
l'enernueckuii KOHTPOIb bubmmorexa LJOK
84 pa3BUTHA pacTCHUIA, https://m.edso0.ru/7f41c292

JKHMBOTHBIX M YCJIOBCKa
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M3MeHYHBOCTH IMPpU3HAKOB.

bubaunoreka LIOK

85 BI161 H3MCHUHBOCTH https://m.eds00.ru/7f41c292
86 Mounpukaitoniias ﬁigf-lf/?fe;ii?f/nﬁlngz
N3MCHUYHUBOCTH - - -
Bapuarmonssiii psin u bubmoreka LJOK
BapHaIlHOHHAsT KPHBasl. https://m.edsoo.ru/7f41¢c292
JlabopaTopHas pabota
«HccnenoBanue
87 3aKOHOMEPHOCTEH
MOIU(PUKATOHHON
n3MenunBoctu. Ilocrpoenue
BapUaLMOHHOIO Psifia U
BapUallMOHHOW KPUBOM»
I'enorunuueckas bu6mmoreka IJOK
88 WU3MEHYHBOCTb. https://m.edsoo.ru/7f41c292
KomOunatuBHast
M3MEHYHBOCTH
MyrannonHas U3MEHYHBOCTD. bubmmoreka LIOK
89 IIpaxTugeckas pabora https://m.edsoo.ru/7f41¢c292
«Mytannu y npo3oduis! (Ha
TOTOBBIX MHKPOIIPEITapaTax)»
3aKOHOMEPHOCTH bubmmoreka [JOK
90 MYTaIMOHHOTO TIPOIIECCa. https://m.edso0.ru/7f41c292
OINUTreHeTrKa 1 IUTEHOMUKA
I'eneruka yenmoBeka. bubmnoreka [IOK
01 IMpakTryeckas pabora https://m.edso0.ru/7f41c292
«CocraBieHre 1 aHaH3
POZIOCIIOBHOI»
92 Meroabl METUIIMHCKON butmoreka IIOK

T'CHCTUKH
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https://m.edsoo.ru/7f41c292

3Hauenne MeIUIIMHCKOMN
TFCHETUKHU B TIPEIOTBPAICHUH

bubaunoreka LIOK
https://m.edsoo.ru/7f41c292

93 N JICHCHUHU I'CHCTHUYCCKUX
3a00JIeBaHU YelloBeKa
OCHOBHBIE TTOHSATHS bubnuoreka IJOK
cenekrmu. JlabopaTopHas https://m.edsoo.ru/7f41¢c292
94 pabota «l3y4yeHue copToB
KyJbTYPHBIX pacTeHUI 1
mopoa JoOMallHUX JXKUBOTHBIX)
Mertonasl ceneKInoOHHOM bub6mmoreka IJOK
95 pabotsl. JTabopaTopHas https://m.edsoo.ru/7f41¢c292
pabora «3ydenrne MeTOIOB
CEJIEKIUU PACTEHUI»
JocTrxenus celeKun bu6mmoreka IJOK
9% pacTeHMii 1 JKHBOTHBIX. https://m.edsoo.ru/7f41¢c292
[IpakTudeckas padora
«IIpuBUBKa pacTEHUII»
Coxpanenue, n3ydeHne U bubmmoreka LIOK
97 HCIIOIb30BAHHUE TCHETHICCKHUX https://m.edsoo0.ru/7f41c292
pecypcoB
buotexHomorus Kak Hayka u bubmmoreka [JOK
OTpacib IPOU3BOICTBA. https://m.edsoo0.ru/7f41c292
98 [IpakTudeckas padora
«3y4ueHre 00bEeKTOB
OHOTEXHOJIOT I
99 OCHOBHBIE HaITPaBIICHU ]r?tI;:I6J'I.HOTeKa HOK
e p— ps://m.edso00.ru/7f41c292
100 XpoMocoMHasl ¥ TeHHas Bubmmorexa [IOK

HUHXXCHEPUI
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L01 MeTHIHECKIE . bubaunoreka LIOK
R — https://m.edso00.ru/7f41c292
PesepBHBIN ypOK. bubmuoreka ITOK
102 IToBTOpeHue, 0600IIEH HE, 1 https://m.edso0.ru/7f41¢c292
cucTeMaTHu3aIys 3HaHU N
OBIIEE KOJIMYECTBO YACOB I10 136 97

[NPOI'PAMME
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11 KUIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe U POBBIE

Ne Jara
u/n Tema ypoka Beero KounTtpoabHble IIpakTHyeckue — obpa3soBaTejbHbIE
padoThbI padoThbI pecypcbl
bubmauoreka LIOK
! Bosmononas reopus 1. lapeiiia 2 https://m.edso0.ru/7f41c292
5 JBrDKyIIMe CHITBI HBOITIOIIMH BHAOB 110 Y. 5 bubmauoreka LIOK
HMapsuny https://m.edsoo.ru/7f41¢c292
3 boprba 3a cymiecTBoBaHNE, €CTECTBEHHBIN 2 bubmoreka [IOK
M UCKYCCTBEHHBIH 0TOOD https://m.edsoo.ru/7f41¢c292
4 DOpMUPOBAHUE CUHTETUYECKON TEOPUU 5 bubmmoreka LIOK
IBOJTIIOLINH https://m.edsoo.ru/7f41c292
5 OTarmsl HBOIOIMOHHOTO MIPOIecca: 5 bubmmoreka IIOK
MHUKPOIBOJIOIHSI 1 MAKPOIBOJFOIUS https://m.edso0.ru/7f41c292
6 [Monynstus — >meMeHTapHas eIUHAIIA 5 bubmmoreka [IOK
IBOJIOLUH https://m.edsoo.ru/7f41c292
3aKoH reHeTHIecKoro paBHoBecHst JIk.
7 Xapmu, B. Baitn6epra. JlabopaTopHas 5 1 bubmmoreka [IOK
pabota «BbIsBICHHE H3MEHUYHMBOCTH Y https://m.edso0.ru/7f41c292
oco0eit oTHOTO BHIa»
Bbubnuoreka IJOK
8 DOneMeHTapHbIE (PAKTOPHI IBOITFOIIH 2 https://m.eds00.ru/7f41c292
9 Oddext ocHoBaTens. D dexr 5 bubmmorexa I[JOK
OyTBUIOYHOTO TOPJIBIIIKA https://m.edso0.ru/7f41c292
10 Murpauuu. M301501u TOMyJISLMA: 5 Bubnuoreka LJOK
reorpaduyeckasi, OMOJIOrHUecKas https://m.edso0.ru/7f41c292
11 EcrectBenHbIi 0TOOp — HaNpaBIIAIOLIMN 2 bubmmorexa LJOK
(hakTOp PBOIIOIIUU https://m.edsoo.ru/7f41c292
12 [onoBoii oT60p 2 bubmmorexa LJOK
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[IpucnocobIeHHOCTh OPTaHU3MOB KaK
pe3yapTaT MUKpPO3BOIIOLHH.

bubmauoreka LIOK

13 Jlabopatopras padora «HSY%HUHC https://m.edsoo.ru/7f41¢c292
apoMop(030B U UAMOA AN TAINN Y
pacTeHui U KUBOTHBIX)»

[Ipumeps! mpucnocobIeHni y
OpPraHu3MOB; MOP(OIOrHUECKHE,

14 (uznonornyeckue, OMOXMMHUYCCKHE, bubmauoreka LIOK
moBeziendeckue. Jlaboparopaas pabora https://m.edsoo.ru/7f41¢c292
«[IprucnocoOIieHus OpraHu3MOB U HX
OTHOCHUTEJbHAS 11e71eCO00Pa3HOCThY
Bun, ero xpurepuu u CTpyKTypa.

15 HagopaTopr;aﬂ f)aGOTa ((I():};(a]:;feHI/Ie BHJIOB bubmmorexa LIOK

https://m.edsoo.ru/7f41c292
0 MOP(OIIOTUIECKOMY KPUTEPHIOY

16 Crpykrypa Bua bu6mmoreka IJOK

https://m.edsoo.ru/7f41c292

17 BumoobpazoBanue Kak pe3yabTaT bubmmoreka [IOK
MHUKPO3BOIOIIAH https://m.edsoo.ru/7f41¢c292

18 CBs13b MHUKPODBOITIOIHH H bubmmoreka [IOK
AMUAEMHUOIIOTUH https://m.edsoo.ru/7f41c292
Maxkpossomtonus. [laneonTonornaeckne bubmmorexa I[JOK

19
METO/IbI M3YUCHUS IBOTFOIUH https://m.edso0.ru/7f41c292

20 buoreorpaduieckrne MeToap! N3ydeHUs bubmmorexa I[JOK
IBOITIOLINH https://m.edsoo.ru/7f41c292
OMOPHOIOTUYECKIE U CPABHUTEIILHO-

21 Mop(;@)onomqecme MCTOI,)Z[LI W3yUYCHUS BuGmmorexa LIOK

https://m.edsoo.ru/7f41c292
9BOJIOIMH
MonekynspHO-TeHETHYECKuE, BuGmiorexa LIOK
22 OMOXMMUYECKHE U MATEMAaTUIECKHE

MCTOJbI U3YUYCHUS SBOJIIOLUN

https://m.edsoo.ru/7f41c292
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bubmuoreka LIOK

23 OO01Me 3aKOHOMEPHOCTH IBOJIOIIUU https://m.edsoo.ru/7f41c292
24 AnanTuBHAs paauarysl. bubauoreka LIOK
HepaBHOMEPHOCTH TEMITOB 3BOJIOIHH https://m.edsoo.ru/7f41¢c292
25 HayuHble runoress! IporCcXoXKACHUS Bubmmoreka LJOK
KM3HHU Ha 3emiie https://m.edso0.ru/7f41c292
26 JlonayuHble peaCcTaBIeHUS O Bbubmorexa [JOK
3apOXKICHUN JKU3HU https://m.edsoo.ru/7f41¢c292
97 OCHOBHBIE ATl HEOPTAHUYECKOU bubmuoreka IJOK
IBOJTIIOLINH https://m.edso0.ru/7f41c292
28 ['urnore3sl 3apoXKIeHUS )KU3HU Bubmiorexa LIOK
https://m.edso0.ru/7f41c292
Ucropus 3emnn n MeTonbl €€ u3ydeHusl.
Jlaboparopnas pabora «/3y4enue u bubmmoreka [IOK
29
OITCAaHME MCKOITAEMBIX OCTATKOB JAPEBHUX https://m.edsoo.ru/7f41¢292
OpPTaHHU3MOB)
30 HauanpHbie STansl opraHndecKon bubmmoreka [IOK
IBOJIOLUH https://m.edsoo.ru/7f41c292
bu6nmoreka IJOK
31 IBOMIOLIS SYKAPHOT https://m.edsoo.ru/7f41c292
OCHOBHBI€ ATaIbI IBOTIOIUH
39 pacturenpHOro Mupa. llpakTnyeckas bubmmoreka I[JOK
pabora «/3y4eHre 0ocoOEHHOCTEH https://m.edso0.ru/7f41c292
CTPOCHUS PaCTEHHUH pa3HbIX OTAEIOB)»
33 OCHOBHBIE 3TaIIbl YBOIIOLIUHA YKUBOTHOI'O Bubnuoreka LJOK
MHpa https://m.edso0.ru/7f41c292
| e T
https://m.edso0.ru/7f41c292
CTPOCHUS TTO3BOHOYHBIX KHUBOTHBIX)
35 PasBuTHe xu3HM Ha 3emMIie 10 3pam U bubmmorexa LJOK
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repuoaam https://m.edsoo.ru/7f41¢c292
36 MaccoBble BEIMUPaHUST — 3KOJIOTHYECKUE bubmuoreka IJOK
KPH3HUCHI MPOIILIOrO https://m.edso0.ru/7f41c292
37 CoBpeMeHHBIH IKOJOTHIECKUI KPU3HC, bubmuoreka IJOK
ero 0COOEHHOCTH https://m.edsoo.ru/7f41¢c292
38 CoBpemeHHast CHCTeMa OPTaHUIECKOT0 bubmuoreka IJOK
MPOILLIOr0 https://m.edso0.ru/7f41c292
39 OCHOBHBIE CHCTEMATHICCKUE TPYIIITHI bubmuoreka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
40 AHTpOITONIOTHST — HAyKa O YEJIOBEKE Bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
41 PaszBuTHe mpencraBneHuii o bubmmoreka LIOK
MPOMCXOKICHUN TETOBEKA https://m.edso0.ru/7f41c292
MecTo yenoBeka B CUCTEME
22| pucor cloyeon socsemmomna biGmorexa LIOK
CTPOEHHS CKEIETa YeI0BEKA, CBA3AHHBIX C hitps'//m.eds00.ru/7741¢292
MIPSIMOX 0K ICHUEM»
43 JIBMKyIye CHITBI aHTPOTIOT €He3a Bu6miorexa LIOK
https://m.edsoo.ru/7f41c292
44 CooTHoIIcHHE ONOJIOTHYECKUX U Bbubnuoreka IJOK
COIUAIBHBIX ()aKTOPOB B AHTPOIIOT'CHE3E https://m.edso0.ru/7f41c292
45 OCHOBHBIE CTa/INY AHTPOIIOTeHE3a bubamoreia LIOK
https://m.edsoo.ru/7f41c292
46 [TameoreneTnka u majcoreHOMHKA bubmorexa LIOK
https://m.edsoo.ru/7f41c292
47 DBOIONHS COBPEMEHHOT'O YeITOBEKa BuGmorexa LIOK
https://m.edso0.ru/7f41c292
48 Yenoseueckue pacel. [IpakTrueckas bubmmorexa LJOK

pa60Ta «I/IsyquHe OKOJIOTHYECCKUX

https://m.edsoo.ru/7f41c292
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aJanTarnyii 4eIoBeKay

49 MexaucuuninHapHble METOBI bubmuoreka LIOK
AHTPOIOIOTUH https://m.edsoo.ru/7f41¢c292
50 3apoXKACHNE U Pa3BUTHE KOOI HH bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
Mertoznpl s3xonoruun. JlaboparopHas pabora
51 <<I/I3yfeHHe METOJIOB 3K0Jfomtl;ecm§ brbmmorexa LIOK
. https://m.edsoo.ru/7f41¢c292
HCCIICIOBAHHIN
59 3HayeHne YKOJIOrMYECKUX 3HAHUN IS bubauoreka LIOK
YeoBeKa https://m.edsoo.ru/7f41¢c292
bub6mmoreka IJOK
53 IKOIOTHIECKAE (aKTOPE! https://m.edsoo.ru/7f41¢c292
Aobuornueckue paxkropsl. CBET Kak
54 sKosiorundeckuit gaxrop. JlabopaTopHas
pabora «BbIsIBICHHE TPUCITOCOOICHUM
OpPTaHU3MOB K BIIMSIHHIO CBETa
Abuornaeckre daktopsl. Temmeparypa
KaK 5KOJIOTMYCCKUH (haKTop.
55 JlaGopaTopHas pa6of; «BBII)HBJ'ICHI/IC bubmorexa IOK
. https://m.edsoo.ru/7f41¢292
TIPUCITOCOOJICHN OPTaHU3MOB K BITHSTHHIO
TeMIIEpaTyphI»
Abuortndeckre GpakTopsl. BiaxkHOCTE Kak
56 akonorndeckuit paxrop. JlabopaTopHas bubmmoreka I[JOK
paboTa «AHATOMHYECKHE OCOOCHHOCTH https://m.edso0.ru/7f41c292
pacTeHuit U3 pa3HBIX MECT OOUTAHUS
57 Cpenpl 0OMTaHUS OPraHU3MOB BuGmorexa LIOK
https://m.edsoo.ru/7f41¢c292
58 buonornueckue puTMsl bubanorexa LIOK
https://m.edso0.ru/7f41c292
59 KuzHeHnHsie GOPMBI OPraHU3MOB bubamorexa LIOK

https://m.edsoo.ru/7f41c292
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bubmuoreka LIOK

00 broriricciae GaxTopu https://m.edso0.ru/7f41c292
3HaveHre OMOTHYECKUX B3aMMOICHCTBUI
61 JUTSI CYIIIECTBOBAHUSA OpFaHH3MOf3[ B cperne bubmorexa LIOK
https://m.edsoo.ru/7f41c292
obuTaHus
62 DKOJIOTHYECKUE XaPaAKTEPUCTUKH bubnuoreka IJOK
TOMTYJISIIMH https://m.edsoo.ru/7f41¢c292
OCHOBHBIE ITOKA3aTeH MOMYJISITUN: bubmuoreka IJOK
63 YMCIIEHHOCTD, TUIOTHOCTH, BO3PACTHAS U https://m.edso0.ru/7f41c292
I10JIOBAs CTPYKTypa
OCHOBHBIC ITOKA3aTETH MOMYJISITUN: bubmoreka [IOK
64 POXIAEMOCTb, TIPUPOCT, TEMIT POCTA, https://m.edsoo.ru/7f41¢c292
CMEPTHOCTH, MUT'palliU
bu6mmoreka IJOK
65 OKOIOrndecKas CTpyKTypa MOy TSI https://m.eds00.ru/7f41c292
bu6mmoreka IJOK
66 JlMHaMuKa NONYJIALMK U €€ peryssLus https://m.eds00.ru/7f41c292
67 KpuBble pocTa YHCIEHHOCTH TOMYJISIIAH. ﬁtptﬁn.HOTeKa LOK
KpUBEIE BEDKHBAHAA ps://m.edsoo.ru/7f41¢292
DKOIIOruyecKasi HUIIA BHJIA. Bbubnuoreka IJOK
68 JlabGoparopuast padora «IIpucmocobienus https://m.edso0.ru/7f41c292
CEMSIH PACTCHUI K PacCeNeHUIO
bubmmoreka LIOK
69 Buzt kak crctema moryJisimii https://m.eds00.ru/7f41¢292
70 3aKOHOMEPHOCTH MOBEJCHUS ¥ MUTPALIUI Egg;j;‘:;e;;iorﬁﬂmngz
MKHBOTHBIX S '
71 Coo0111ecTBO OpraHN3MoB — OHOIEHO3 bubmmoreka IJOK
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https://m.edsoo.ru/7f41c292

bubmauoreka LIOK
72 OKocucTeMa Kak OTKpbITasi CUCTeMa https://m.edsoo.ru/7f41c292
73 KpyroBopoT BeIecTB U MOTOK SHEPTHH B Bubnmorexa LIOK
SKOCHCTEME https://m.edsoo.ru/7f41¢c292
bubauoreka LIOK
74 OCHOBHBI€E IT0KA3aTeIN YKOCUCTEMBI https://m.edso0.ru/7f41c292
bu6mmoreka IJOK
75 OKOIOrHYECKHE TUPAMHUJIBI https://m.eds00.ru/7f41¢292
bubmuoreka [IOK
76 U3meHenns coo0IwECTB — CyKLECCHH https://m.eds00.ru/7f41c292
[IpupogHbIe YKOCUCTEMBI. DKOCHCTEMBI bubnuoreka ITOK
77 03€ep U peK. DKOCUCTEMBI MOPEI U https://m.edsoo.ru/7f41¢c292
OKEaHOB
78 [IpupoaHbie 3KOCUCTEMBI. IKOCHCTEMBI bubnnorexa LLOK
TYHD, COB, CTeTel, TyCTHIHD https://m.edsoo0.ru/7f41c292
Bbubnuoreka IJOK
79 AHTPOIOTeHHbIC SKOCHCTEMBI https://m.eds00.ru/7f41¢292
Ypb6oskocucremsl. [Ipakriueckas padora bubnmorexa LJOK
80 «M3yveHue 1 onucaHue https://m.edsoo.ru/7f41c292
ypOOIKOCHCTEMBI
3aKkoHOMEpHOCTH (hOpMHUPOBaHUS bubnmorexa LJOK
81 OCHOBHBIX B3aUMOJICHCTBUH OPTaHU3MOB https://m.edsoo.ru/7f41c292
B DKOCHCTEMAaX
82 MexaHu3Mbl BO3AEUCTBUS 3arpsi3HEHUI bubmnoreka 1IOK
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Pa3HBIX TUIOB Ha CyOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, IOMYJIALIMOHHOM U
3KOCUCTEMHOM YPOBHSIX

https://m.edsoo.ru/7f41c292

Buocdepa — obierianerapHas

bubauoreka LIOK

83 006010uKa 3eMiIn https://m.edsoo.ru/7f41c292
bubauoreka LIOK

84 Vuenwne B. . Bepuaackoro o 6uochepe https://m.edso0.ru/7f41c292
85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmmoreka LIOK

ouocdeps https://m.edsoo.ru/7f41c292
86 KpyroBopoTsl BEIIECTB 1 EI/IGJT.I/IOTeKa LHOK

OUOTEOXMMHUIECKUE ITHKITBI https://m.edsoo.ru/7f41c292
87 3oHanbHOCTH OHOChepsl. OCHOBHBIE EI’I6H.PIOTeKa OK

OMOMBI CyIIH https://m.edsoo.ru/7f41c292
bu6mmoreka IJOK

38 YcroiunBocTh Onochepsl https://m.edsoo.ru/7f41c292
bu6mmoreka IJOK

89 DKOJIIOTHYeCKUe KPU3HUCHI M UX TPUINHBI https://m.edsoo.ru/7f41c292
Bbubnuoreka IJOK

90 BozneiicTBue yenoBeka Ha Onocdepy https://m.edsoo.ru/7f41c292
o1 AHTpOIIOreHHOE BO3/IEHCTBHE HA BI/IGH.PIOTeKa HOK

PACTHTENBHBII 1 )KUBOTHBIHA MHP https://m.edsoo.ru/7f41¢292
bubmmoreka IJOK

92 OxpaHa pUpoIbI https://m.edsoo0.ru/7f41¢c292
93 OCHOBHBIE TPUHLIUIIEI YCTOMUUBOTO Bbubmmorexa LJOK
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Pa3BUTHUA 4YCIIOBCUCCTBA U ITPUPOABI

https://m.edsoo.ru/7f41c292

PannonansHOE MpupoaoONONIb30BaHUE U

bubmauoreka LIOK

94 COXpaHeHHe OMOTOTHUECKOTO 1 https://m.edsoo.ru/7f41¢c292
pa3HooOpa3us 3eMiu
95 O6006menue Mo TeMe «MHKPOIBOIIONHS U L Bubmorexa LOK
eé pe3ynIbTaThh) https://m.edso0.ru/7f41c292
9 O6006menue 1o Teme «MaKpOIBOTIONHS 1 L Bubmmorexa LIOK
eé pe3yIbTaTh) https://m.edso0.ru/7f41c292
97 O606u1enue 1o Teme «IIporcxoxk/ieHue u L bubmmorexa IIOK
pa3sBUTHE KU3HU HA 3eMIie» https://m.edsoo.ru/7f41¢c292
98 O600menue o teme «lIpoucxoxaenue 1 Bu6moreka [IOK
4eIoBeKa — aHTPOIOTEHE3» https://m.edsoo.ru/7f41c292
99 O0600menHwe Mo TeMe «DKOJIOTHS — HayKa 1 EI’I6H.I/IOTeKa OK
0 B3aHMOOTHOIIEHHSX OPTAHU3MOB» https://m.edso0.ru/7f41c292
100 O600menne o teme «Opraau3msl U 1 bubmmoreka IIOK
cpesia 00MTaHUS» https://m.edsoo.ru/7f41¢292
101 O0600meHmEe 10 TeMe «DKOJIOTHSI BUIOB H 1 bubnuoreka LIOK
THOMYJISALIHID https://m.edsoo.ru/7f41c292
102 O600menne mo teme «buochepa — 1 bubnmorexa LJOK
rIo0abHAsT PKOCUCTEMA https://m.edsoo.ru/7f41c292
OBIEE KOJIMYECTBO YACOB I10 136 15

[NPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. buonoruueckue cucrems! u nporiecchl, 10 knace/ Tepemor A.B., [lerpocora P.A.,
OO01ecTBO ¢ orpanuueHHoON oTBeTcTBEeHHOCThIO « MO MHEMO3MHA»
* buonorus. buonornueckue cucremsl u nporecchl, 11 kimace/ Tepemor A.B., Ilerpocosa P.A.,

OO01ecTBO ¢ orpanuueHHoON oTBeTcTBEeHHOCThIO « MO MHEMO3MHA»

METOANUYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIS

Bbubmuoreka ITOK https://m.edso0.ru/manusre

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
bubmuoreka ITOK https://m.edsoo.ru/

OneKTpoHHBIH 00pa3oBaTenbHbIN pecype "S cmam EI'D. Cpemnee obmiee oOpa3oBanue. Y deOHBIN
MOIYJb TI0 PEMICHUIO TPYIHBIX 3adaHuii 110 yaeOnomy nmpeamery "buomorns". 10-11 kmaccer”, AO
M3narenscTtBo "[IpocBemenue” —

DneKkTpoHHEI 00pa3zoBaTensHBIN pecypc "lomammane 3aganns. CpenHee odmiee oOpa3oBaHue.
Bronorus”, 10-11 kmace, AO MUsmarensctBo "TIpocBemenne” - https://shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya2?2 (mpoOHbIii TOCTYI Ha 2 HEIEIH)

Tpenaxep "O6nako 3Hanuit". buosnorus. 10-11 kmace, OO0 "®usukon JIa6" - https://o6mako-
snanuii.p¢/ wim https://oblakoz.ru/

JTaHHBIE
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