MyHHnansH0¢ 001eo6paloBaTeNbHOE YUpeKICHHE
«Yernckas obmeobpasopatensras mkona Nely»

O

> HOF
o _qgh by,
g o g DA 5
o

E — S,

YTBEPKIAKy  \5' %,
Hupekgpp gikontaron ]"i
2 I B Mopus
MpuxasGe 495 or 2862 202 4 ¢
e B
PACCMOTPEHO [PHHATO ~ COI'JIACOBAHO
HA METOAHYECKOM O0beAHHEHHM ' pelIeHHEM NeJcoBeTa 3am. nupextopa no YBP
Ne sl or__@x 257 202% r. nporokon e 7E [Mosneeea T.M.

Pyxosomsrems MO g or & A2 202 % 1. 3-'/-

. PaGouas nporpamma

o _Guosorun( yrayGaeHHbi YPOBCHS)
ana 10-11 kaaccos

Paspaborynx nporpaMmsi:
benopycos Asnexcanap IOpbesuy,

YYHTEIL DHONOTHH

n. ¥ea
2024 ron




MNOACHUTEJIbHASA 3AIIMCKA

[Iporpamma mo yueGHOMY mpenmety "buomorus" (manee - OHOIOTHS) Ha YPOBHE CPEIHErO OOIIETo
obpazoBanus pa3paborana Ha ocHOBe PenepanbHOro 3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpa3zoBaHHH B
Poccuiickoit @enepamuuy, @IOC COO, Konnenuuu npernogapaHus ydeOHOTO mpeaMera «buomorus» u
OCHOBHBIX TIOJIOKEHUH (ejiepaibHON paboyeil mporpaMMbl BOCITUTAHUS.

Y4eOublil npeamer «buonorus» yriyonéHHoro yposHs uzydenus (10—11 knaccsl) sBasercs OJHUM U3
KOMITOHEHTOB TpeMeTHON obnactu «EcrecTBeHHO-HayuHbIe TipeaMeThl». CornacHo nonoxkenusm @I'OC
COO npodwibHble y4eOHBIE TPEIMEThI, W3y4aeMble Ha YIIIyOIEHHOM YpOBHE, SBISIOTCS CrocoOoM
nuddepeHIManH 00yYCHHS Ha YpPOBHE CpemHero o0mero oOpa3oBaHHS H IPU3BaHBI 00ECTICUUTH
MIPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOLIMM, CPEIHHM OOIINUM, CpeaHHM NMpodecCHOHANLHBIM H BRICIIUM
obpazoBanueM. B To ke BpeMs KaxKAbIi H3 ITHX y4eOHBIX NPEAMETOB AOKEH OBITH OpHEHTHPOBAH HA
MPHOPUTETHOE pelieHHe O00pa30BaTeNIbHBIX, BOCHHUTATENLHBIX W PAa3BUBAIONIUX 3aJ1a4, CBS3aHHBIX C
npodopueHTanueil 00y4aIuXcs W CTHUMYJIHPOBAHMEM HWHTEpeca K KOHKPETHOW 00JacTH HAay4YHOTO
3HAHUS, CBA3aHHOTO ¢ OMONIOTHEl, MeTHIIUHOM, IKOJIOTHEH, IICHXOJIOTHEH, CIIOPTOM MITH BOSHHBIM JIEIIOM.

[Iporpamma mo yueGHOMY mpenmMetry "buonorus" maér mpeacTaBicHHE O IETH W 3aJadax U3yUCHHS
yueOHOro TpenMeTa «bHONOTHI» Ha YIIyOIEHHOM YpOBHE, OMpeldeisieT o0s3aTenbHOe (MHBApPUAHTHOE)
MPEeIMETHOE COACpIKaHHE, ero CTPYKTYPHPOBAHHE MO pa3fesaM H TeMaM, paclpelelieHHe IO Klaccam,
PEKOMEHIYeT IIOCIeNOBAaTeIbHOCTE M3Y4YeHHS Y4eOHOrO MaTepuana ¢ V4ETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKM Y4eOHOTro Mpoliecca, BO3PACTHBIX 0COOEHHOCTel oOydaronuxcs. B
nporpaMMe 1o OHOJOTHH pPeaM30BaH MPHHIIMI MPEEMCTBEHHOCTH C W3y4YeHHeM OHOJIOTMH Ha YPOBHE
OCHOBHOTO 00111ero o0pa3oBanus, Oyiarojgapsi 4eMy MPOCMATPUBAETCS HAMPABICHHOCTh HA IOCIEAYIOIIEe
pa3BuTHE OMONOTHYECKMX 3HAHHWH, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOTOTHIECKOTO MBIIIICHUS, MIPEICTAaBICHHUH O 3M0POBOM 00pa3e KH3HH, Ha BOCIIUTAHUE
OepeKHOTO OTHOIIEHHUS K OKpy’Karomei mpupoaHoil cpene. B mporpamme mo OGHONOTHH Tak:Ke MMOKA3aHBI
BO3MOXKHOCTH y4eOHOTO Tipeameta «buonorusi» B peanusamnuu tpedoBannii ®T'OC COO k nimaHupyeMbIM
JTUYHOCTHBIM, METANPEIMETHBIM W MPEJIMETHBIM pe3yibTaraM OO0y4eHHS W B (POPMHUPOBAHUH OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIBHON JESITebHOCTH 00yUJaIONIMXCs M0 OCBOSHHIO COJIEPKaHHs OUOJIOTHYECKOTO
o0pa3oBaHMs HA YPOBHE cpejiHero o01mero o0pa3oBaHus.

YueOubrii mpenMer «buonorus» Ha ypoBHE cpemHEro oO0mero o0pa3oBaHUS ~3aBEpIIACT
Omonormdeckoe oOpa3oBaHHMEe B IIKOJIE M OpPHUEHTHPOBAH HAa pacHIMpeHHe U YIIyOleHue 3HaHUi
00ydJaromuXcsl 0 KUBOM MpHUpOJe, OCHOBAX MOJCKYMSPHOW M KICTOYHOM OHONOTHH, IMOPHOIOTHH U
OMONIOTHY Pa3BUTHSA, TEHETHKH, CEJIEKIINH, OMOTEXHOJIOTHH, YBOIIOIMOHHOTO YYEHHS H KOJIOTHH.

W3ydenue yaebHoro npeamera «bHonorus» Ha yriryOJIeHHOM YPOBHE OPHEHTHPOBAHO HA TOJITOTOBKY
00y4JaKIIMXCH K MOCIEAYIOIIeMY MOTYYeHHI0 OHOJIOTrHYecKoro o0pa3oBaHMs B BY3aX W OPraHU3alHAX
cpeHero  npogeccuoHanbHOro  oOpazoBaHus. OCHOBY  €ro  COJEpIKaHUs  COCTABIIAET  CHUCTEMA
OMONOTHYECKNX  3HAHWIl, TMONYyUYEHHBIX TNPH  H3IYYCHHH  OOYYAIOMIMMHUCA  COOTBETCTBYIOIIHX
CHUCTeMAaTHUYCSCKUX pa3/ienoB OHONOTHH HA YPOBHE OCHOBHOTO obmiero odpasosanus, B 10-11 kmaccax stu
3HAHHA TOIYYaloT pa3BUTHe. Tak, pacmIMpeHbl U YrayOneHbl OHMOMOTHYECKHE 3HAHHS O PACTEHUSX,
KUBOTHBIX, Tpubax, OakTepHsix, OpraHu3Me 4YeloBeKa, OOIMX 3aKOHOMEPHOCTSIX JKH3HH, JOTOJHUTEIBHO
BKJIIOYEHBI OWOJIOTMYECKHE CBEJSHHUS IPHKIAJHOTO W TIOMCKOBOTO XapakTepa, KOTOPbIE MOKHO
MCIOJIb30BATh KaK OPHEHTHPHI JJIsS MOCIeNyromero Beibopa npodeccuu. Bo3zMoxkHa Takke HHTETrparus
OMONIOTHYECKUX 3HAHHH C COOTBETCTBYIOIIUMH 3HAHHSIMH, MOTYYCHHBIMH OOYYAIOIIMMHUCS MPH H3YUCHHUH
(hu3uKu, XUMUH, reorpaguu U MaTEMaTHKH.

CtpykTypa mporpammsl mo yueOHOMY mpeamery "buomorusa" oTpaxaeT CHCTEMHO-YPOBHEBBIH H
ABONMIOLIMOHHBIN MOIXOABI K H3Y4eHHI0 Ouonoruu. CormacHo UM, H3Y4alOTCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIe ISl JKUBBIX CHCTEM DPA3HOTO YPOBHSI OPTaHU3allMH, JBOIIOIHMH OPraHUYecKOro MHpa Ha
3emie, coxpaHeHUs OHMOIIOTHYECKOro pa3zHooOpazus miaHeTel. Tak, B 10 kiacce W3ydarOTcs OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHH, YMOPUONIOTHH W OHOIIOTMU PA3BUTHS, TEHETUKH W CeleKIIHH,
OMOTEXHONOTMH W CHHTETHUYECKOW OMONIOTHH, aKTyaTH3UPYIOTCS 3HAHHS oOydaloummxcs 1Mo OOoTaHHKe,
300II0THH, aHATOMHUH, (U3HONIOTHH YenoBeka. B 11 kmacce M3y4yaroTCs SBONIOIHOHHOE YUYE€HHE, OCHOBBI
AKOJIOTHH W yueHHe o Ouocdepe.

YueOusrii npeamer «buonorus» mnpu3BaH OOCCHEYHUTH OCBOCHHE OOYUYAIONIMMUCS OHOIOTHMYSCKUX
Teopuii U 3aKOHOB, HIEH, IPUHIIMIIOB W MPABHI, JIEKANIUX B OCHOBE COBPEMEHHOH eCTeCTBEHHO-HAYyYHOH
KapTUHBI MHPA, 3HAHHH O CTPOSHWH, MHOTOOOpa3MH W OCOOEHHOCTSX KIIETKH, OPraHWu3Ma, MONYISIdH,



OHMOIeH03a, JKOCHCTEMBI, O BBIJIAIOIIMXCSA HAYYHBIX JIOCTH)KEHUSAX, COBPEMEHHBIX HCCII/IOBAHHAX B
OMOJIOTMH, TPHUKIAJHBIX acneKTax OWONOrMuYecKHX 3HaHWh. s pasBHTHS W TIOJJIEpKaHHMS HHTEpeca
o0yJaromuxcs K OMOIOTHH HapsALy O 3HAYUTEILHBIM 00BEMOM TEOPETHUECKOT0 MaTeprasa B COAepKaHuu
IIPOTPaMMBI 110 OHOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHUS M Pa3BUTHUS TOM MM HHOM
obmacTH OHONIOTHM, BKIQJOM OTEUCCTBEHHBIX M 3apyOC)KHBIX YUEHBIX B peIICHHEC BaKHEHIIHX
OMOJIOrMYECKHX M DKOJIOTHYECKUX TTPOOIIeM.

Heas wu3ydeHust yueOHoro mnpeamera «buosorusi» Ha yriayOJnE€HHOM YpPOBHE — OBIAJIEHHE
00yYarOIMMHUCS 3HAHHAMH O CTPYKTYPHO-(YHKIIHOHATBHON OPraHW3alliK )KUBBIX CHCTEM Pa3HOTO PaHra u
npuoOpeTeHHe yMEHHWI MCIOIb30BaTh 3TH 3HAaHWA B (POPMHPOBAHUHM WHTEpeca K onpeaenéHHOl obnactu
npodeccuoHaNbHON NeATeNbHOCTH, CBA3aHHOH ¢ OMonoruel, HMIM K BBIOOPY Y4eOHOTrO 3aBelCHHUS AT
IIPOIONIKCHUS OHOJIOTHYECKOT0 00pa3oBaHusl.

HocTwkenne 1emu wu3yueHuss ydedbuoro mnpenmera «buomorus» Ha yriyOnéHHOM — ypOBHE
olecrieyrBaeTCs pelIeHHEM CIEYIONINX 3a/1a4:

® OCBOCHHE OOYYaIOUMMHCA CHCTEMBI OHOJIOTMYCCKMX 3HaHUil: 00 OCHOBHBIX OHOJIOTHYCCKHX
TCOPHSIX, KOHIICTIINAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M MpaBUiIax, COCTABIISIOMIX COBPEMEHHYIO
CCTECTBCHHO-HAYUHYI0 KapTHHY MHpa; O CTPOCHHMH, MHOTOOOpa3sHMH M OCOOCHHOCTSX OMOIOTHYECKHX
CHCTEM (KICTKa, OpraHu3M, MONYJIAUMs, BHI, OuoreoleHos, ouocdepa); 0 BBIIAIOMUXCA OTKPBITHAX U
COBPEMEHHBIX MCCIICIOBAHHAX B OMOIOTHY;

e O3HAKOMJICHHE OOYYalONIMXCs € METOJaMH TIO3HAHHUS KHBOH TPHUPOJBI HCCIIEI0BATEIIbCKUMHU
MeTOaMH OHOJOTHUYCCKHX HAayK (MOJCKYJISApHOH M KJICTOUHOH OHOIOruH, >MOpHOIOTMM H OHOIOTHU
pa3sBUTHSL, TCHETHKHU U CEICKINH, OMOTEXHOIOTHH M CHHTETUYECKOH OHOIOTHH, TaICOHTOIOTHH, DKOJIOTHH ),
METOaMH CaMOCTOSTEIILHOTO NPOBEACHHSA OHONOTMYECKUX HCCICNOBaHMH B 1abopaTOpHHM M B NPHPOJIE
(HabmoieHre, U3MepeHHe, SKCTIEPUMEHT, MOJISITMPOBAaHHE);

¢ OBIIQJICHNE O0YYAIOUMMHICS YMEHUAMHU: CAMOCTOSTEILHO HAXOIUTh, aHAIN3HPOBATh U UCIIOIB30BATh
Oouonornyeckyro MHGOPMALUMIO; TIONB30BAaTLCS  OHOJIOTHMYCCKOM TCPMHUHOJIOTHEH W CHMBOJIMKOMN;
yCTaHABIHBATh CBA3b MEXKIY pPa3BHUTHEM OHOJIOTMH M COLHANTBHO-DKOHOMHYECKMMH M IKOJOTHYCCKUMHU
IpodIeMaMH 4eI0BEUCCTBA; OLICHHBATE IIOCICACTBHS CBOCI ACATENBLHOCTH [0 OTHOMICHHUIO K OKpY KaroleH
NPUPOIHOI cpejie, COOCTBEHHOMY 3/I0POBBI0 M 3I0POBBI) OKPYKAIOUIMX JIIOJEH; OOOCHOBBIBATH U
coOmoarh Mepbl NPOQWIAKTHKA HH(EKIMOHHBIX 3a00JIeBaHMiA, NpaBWia TOBEJEHUS B TPUPOAE H
obecriedeHHst 0€30MaCHOCTH COOCTBEHHOMH KH3HEEATETLHOCTH B YPE3BbIYAHHBIX CUTYAIMSIX MTPUPOIHOTO U
TEXHOTEHHOT'0 XapaKkTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHbIE OTKPLITHS B 00J1aCTH OHOJIOTHH;

e pa3BUTHE Y 00yUYaKOIIMXCS HHTEIUIEKTYAJIBHBIX H TBOPUECKUX CIOCOOHOCTEH B MpoIecce 3HAaKOMCTBA
C BBIJIAFOIIMMUCH OTKPBITUSMH W COBPEMEHHBIMH HCCIIE/IOBAHHSMU B OHOJOTHH, PEIIAEMBIMH €O
npobjaeMaMi, METOJOJIOTHeH  OMOJIOrMYecKOro  HMCCIENOBAaHUsA, MPOBEJICHHUS  IKCIHEPHMEHTAIBHBIX
MCCIIe/IOBAaHHH, pelIeHHs] OHOJIOTHYECKHX 3a/1a4, MOJICTTMPOBAHUS OMOJIOTUYECKHUX OOBEKTOB U MPOIIECCOB;

¢ BOCIIUTAHHE Y 00Yy4aIONINXCS LIEHHOCTHOTO OTHOILCHHS K KUBOM MpHpOJE B IIETIOM H K OTACTLHBIM
et o0BeKTaM U sIBICHHAM; (JOPMUpPOBAHHME DKOJIOTHYECKOM, TCHETHUECKOi IpaMOTHOCTH, 0O0IIeH KYIbTYpbI
MOBE/ICHHUS B IPUPOJIE; HHTETPAIHH €CTECTBEHHO-HAYYHBIX 3HAHHH;

epuoOpeTenne OOyYAIOIIMMHCS ~ KOMIIETGHTHOCTH B  PAalMOHAIBHOM  IIPHUPOIONOIL30BAHHU
(cobmiofeHue MpaBUI MOBEACHHS B INPHPOAE, OXpaHbI BHAOB, JKOCHCTEM, OHOc]epsl), COXpaHCHHH
COOCTBEHHOTO 3/10POBBS H 340POBbLs OKPYKAIOUIMX JIojei (codmoaenus Mep NpouIakTUKK 3a00IeBaHUH,
obccrieyeHne ©O€30MACHOCTH  JKH3HECACATCIBHOCTH B UYPE3BBIYAHHBIX CHTyallHAX I[PHPOJHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIB30BAHUS OMOJIOTMYECKHX 3HAHMH W YMEHHIl B IMOBCEIHEBHOU
KH3HU;

e CO3/IaHUC YCJIOBHIl A OCO3HAHHOTO BhIOOpa OOydalomIMMMCSA WHAMBHIYalbHOH 0OpazoBaTeabHOI
TpaeKTOpUH, CIIOCOOCTBYIONICH MOocaeayioneMy npodeccHOHAILHOMY CaMOOIPEICICHHIO, B COOTBETCTBHH
C MHIMBHIYaIbHBIMH HHTEpECaMH U MOTPEOHOCTSIMHU peruoHa.

OO01ee 4uCn0 4acoB, OTBE/ICHHBIX HA U3ydeHHe OMONIOruM Ha yriiyOJIEeHHOM YPOBHE cpejiHero o0iero
obpazosanus, coctasmsiet 204 vaca: B 10 kiacce — 102 yaca (3 yaca B Henenw), B 11 knacce — 102 qaca (3
qaca B HEJIEIH).

Ot10op opranu3aroHHLIX (OPM, METOJOB H CPeACTB 00yUeHUs OMOTIOTHH OCYILIECTBIACTCS ¢ yUETOM
creuu(UKH €ro coAcpKaHHMs M HAIpaBICHHOCTH Ha MPOJODKCHHE OMOIOTHYECKOro OOpa3oBaHHs B
OpTraHU3aLUAX CPeAHEro Npo(ecCHOHATBHOTO U BBICIIETO 00pa30BaHHs.

OO0s3aTenbHBIM yCIIOBHEM IpH 00yueHHHM OHOJOTMH Ha YIITyONIEHHOM YpOBHE SBISCTCSA IIPOBCACHUC
nabopaTopHbIX M mpakTHueckux pabor. Takxke ydactne oOydarOmIMXCs B BBIMOJIHEHHH NPOEKTHBIX H



y4eOHO-HCCIIeIOBATENLCKUX padoT, TEMATHKA KOTOPBIX ONPENENseTcss YYUTelIeM Ha OCHOBE HUMEIIIUXCS
MaTepPHAIIbHO-TEXHUYECKHX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBHUH.

[Ipennaraemas pabodas mporpamma peamusyercs Ipu Hcnonb3zoBanuun YMK «buonorus. JIumms
KHU3HH. YTIyOIeHHBIH ypoBeHbY Mo peaakueii npodeccopa B. B. [Taceunuxka.

Pabouast mporpamma cocTaBiieHa B COOTBETCTBUH ¢ DeaepanbHoil pabodei mporpaMMoi BOCTIMTAHHUS
cpeaHero 001ero 00pazoBaHus.

COJEPKAHHME YYEBHOI'O ITPEJIMETA

10 KJIACC

CopmepskaHHe TIPOTPAMMBI, BBIICICHHOE KVPCU6OM, HE BXOAUT B TIPOBEPKY TOCYIapCTBEHHOH
utoroBoii arrectaruu (I'HA).

Tema 1. buosorus kak Hayka

CoBpemenHass Ouwosorusi — KOMIUIEKCHAass Hayka. Kparkas wHCTOpHsi pa3BUTHS OHOJOTHH.
buonoruueckue Hayku W u3ydaemble UMU npoOsiembl. DyHJIAMEHTAIBHBIE, MPHUKIAIHBIE M ITOMCKOBBIE
HAYYHBIC HCCIICIOBAHHS B OHOJIOTHH.

3HayeHHEe OWONOTHH B (OPMHPOBAHMU COBPEMEHHOH €CTCCTBCHHO-HAYYHOH KapTHHBI MUpA.
[Ipodeccun, cBazanubie ¢ OHomorueil. 3HaueHWe OWOJOTHH B TMPAKTHYCCKON IEATETBLHOCTH YEIIOBEKA:
MEIIUIINHE, CETLCKOM X03SHCTBE, MPOMBIIIICHHOCTH, OXpaHe IPHUPOIEIL.

JdemoncTpanuu

Hoptrpetsl: Apuctrotens, Teodpacr, K. Jlunneit, K. b. Jlamapk, Y. lapsun, V. I'apseit, ['. Menens,
B. W. Bepuanckwuii, W. II. [Tasnos, W. WN. Meunukos, H. W. BaBunos, H. B. TumodeeB-PecoBckuii,
k. Yorcon, ®@. Kpuxk, J1. K. benses.

Tabmuie! U cxemel: «CBs3b OHOJIOTHH C IPYTHMH HayKaMm», «CHCTeMa OMOIOTHYECKUX HAYKY.

Tema 2. ZKuBble cCMCTEMbI H UX U3YUYEHHE

JKupble cuctembl Kak mpeaMmer wu3ydeHus Ouonorud. CBOMCTBA JKHMBBIX CHCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTH, CIIOKHOCTH M YIHOPSJIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHHU3AIMS, CAMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHH OpTraHH3all{ KUBBIX CHCTEM: MOJCKYISAPHEIH, KICTOYHBINA, TKAaHEBEBIH, OpraHM3MEHHBIH,
MONyIAIHOHHO-BUIOBOH, 9KOCHCTEMHBIT (OHOTCOLIEHOTHYCCKH), OuochepHBIH. [Iponeccer,
MIPOUCXOAIINE B KHUBBIX cHcTeMaX. OCHOBHBIE MpU3HAKU KUBOro. JKH3HL Kak (opma CYyLIeCTBOBaAHHSI
martepun. Hayku, u3y4aroliye )uBble CHCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aI[iy.

W3y4enue xupbix cucreM. Metoasl Ouonioruydeckoil Hayku. HabnoieHue, n3MepeHue, SKCIIepUMEHT,
cucTeMmaru3anms, MmeraaHanu3. [loHATHE O 3aBUCMMONM W HE3aBUCHMOH repeMeHHOW. [lnmaHupoBaHue
skcniepuMenTta. [locranoBka uw mnpoBepka runore3. Hynemas rumore3a. [loHstue BbIOOpKM U €€
JIOCTOBEpHOCTh. Pa3dpoc B Ouomornueckux naHHbIX. OIeHKa JTOCTOBEPHOCTH MOTYYCHHBIX pPE3yIbTAaTOB.
[TpUuHHEI HCKAKEHUS Pe3y/IbTATOB IKcHeprMeHTa. [[oHATHE CTaTHCTHYECKOTO TEeCTa.

JdemoncTpanuu

Tabnunel u cxembl: «OCHOBHBIE TIPH3HAKH KU3HW», «BHonornueckue cucrembn», «CBOMCTBA KHUBOM
MaTepun», «YPOBHU OPTaHHU3AIMH KHUBOU NMPUPObD», «CTpoeHHe KUBOTHOH KIETKI, « TKaHU KHUBOTHBIX»,
«CHcTeMBbl OPTaHOB YelIOBEUeCKOro Opranu3May, «buoreoienosy», «buocdepar, «MeToabl H3y4eHHS KHUBOH
TIPUPOJIBI.

Ob6opynoBanue: nabopatopHoe oOopymoBaHue [UIsi TPOBEIACHHS  HAOMIONEHHH, H3MEpeHHI,
IKCIEPUMEHTOB.

IMpakruyeckas padora «crnonp3oBaHKue pa3IUYHLIX METOI0B IIPH H3YUCHHH JKUBBIX CHCTEM.

Tema 3. BuoJiorusi Ki1eTKu

Knerka — crtpykrypHO-QyHKIIMOHAIBHAS €IMHUIIA KWUBOTro. McTopus OTKpeITUS KiIeTKH. PaboThi
P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. llneiinen, P. Bupxos). OcHOBHBIC TONIOKEHUS
COBPCMCHHOM KICTOYHOH TCOPHH.

MeToasl MOJEKYISpHONH W KICTOYHOW OMOJOTHH: MHKPOCKOIHS, Xpomarorpadus, armeKTpodopes,
METOJ] MEUEHBIX aToMOB, nuddepeHIansHoe HeHTpUudyrupoBanue, KyJIbTHBUPOBAHUE KICTOK. M3yueHue
Qurcuposannvix  Kiemox. INCKTPOHHAS MUKpockomnus. Kongokarvhuas muxpockonus. Bumanvhoe
(MpustCU3HeHHOe) U3YUeHUe KIemoK.



JdeMmoucTpanumn

Hoprpertst: P. I'yk, A. Jlesenryk, T. [lIsann, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxeMbl: «CBETOBOH MHKPOCKOI», «IJJICKTPOHHBIH MHKpOCKom», «cTopus pa3BUTHS
METOJI0B MHUKPOCKOIIHH .

OOopynoBaHue: CBETOBOM ~ MHKPOCKOI,  MHKpOIIpENapaThl  pacTUTCILHBIX,  JKMBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IpakTnueckas padora «M3ydeHne MeTO0B KIETOYHON OMonoruu (xpomarorpadus, siekrpodopes,
nuddepennmansioe nentpudyrupopanue, [P)».

Tema 4. XumMuvecKasi OpraHu3anusi KIeTKH
—XU.N[U.HBCKM_COCT?IB_KHGTKH._M&KDQ- MMQQJMQQ&MHK;} AIEMEHTEL _Baglu_ee_g 55@

—OmbﬂonomqeGKI/Ie—mmHMeprﬂ)eﬂKH AMHWHOKHCIOTHEH €OCTaB

— OCTROB._CTRYRIyPE_OSAKOBOH MOJEKyabl. |lepBHdIHAS CTPYKTYRa=0emka, NCITT
TpeTHYHasl, 4YeTBEepTHYHas CTPYKTypol. JleHaTypauusa. CpoiicTBa Oc/IKOB. KJIaccmbHKauHﬂ 6eJ1KOB
buonorndeckue GpyHkuun 0enkos. [lpuonot.

Yrnesoael. MoHocaxapuabl, Iucaxapuiabl, OTHrocaxapuabl U nonucaxapuasl. OOmuit mian cTpoeHus
¥ (pHU3HKO-XMMHYECKHE CBOHCTBA yIiIeBoA0B. buonorunyeckue GyHKIMH yIIIEBOIOB.

Jlumuaer.  TuapodunbHo-ruapododHbie  coiicTBa. Kiaccudukanmus munupos.  Tpurnuiepuisi,
(hochomunuabl, BOCKH, crepousl. bruonorndeckue QyHkuuu nunujoB. O01mMe CBoHcTBA OHOJIOIHYECKHX
MeMOpaH — TEKy4ecThb, ClIOCOOHOCTh K CAMO3aMbIKAHUI, TIOJTYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenne nyknenHoBbix kucioT. Hykneotuasl. IIpuHimn
koMIuieMentapuoctu. IlpaBunmo Yapradda. Ctpykrypa JHK — npoitnas cmupans. MecToHaxoxkaeHHEe U
ouonornueckue ¢pynknuu JHK. Buasr PHK. ®yukmuun PHK B kiieTke.

Crpoenune monekynsl AT®. Makposprudeckue cazu B motiekysie AT®. buonornyeckue GpyHkunn
AT®. BoccraHOBNEHHBIE TEPEHOCYHMKH, WX (YHKIUH B KIETKe. [pyeue Hykaeozuompughocgamoi
(HT®). Cexsenuporanue JIHK. Memoowr cenomuru, mpanckpunmomuku, npomeoMuku.

CrpykrypHas Ouosiorus: OuoxuMuyeckHe M OMOQHM3MYECKME  MCCIEJA0BAHMA  COCTaBa W
IIPOCTPAHCTBEHHOH CTPYKTYPHI OMOMONEKYN. Moodenuposanue cmpykmypul u Qyukyuti Guomonekyi u ux
Komniexcos. Komnolomepnolii Quzaiin i op2aHudeckull cunmes OUOMoneKy U ux HeRPUPOOHbIX AHANIO208.

JdemoncTpanuu

Hoprperst: JI. TTonunr, Ix. Yorcon, ®©. Kpuk, M. Yunkusc, P. ®pankinun, ©. Canrep, C. Ipy3unep.

Jnarpammel: «PacrpeaeneHne XMMHYECKMX JJIEMEHTOB B HEXKHMBOM mnpupojae», «Pacnpenenenue
XUMHYECKHX IEMEHTOB B JKUBOW ITPHPOIE».

Tabaunel u cxembl: «Ileppoanueckas Tabiuua XMMHYECKHX JIEMEHTOB», «CTpoeHHE MOJIEKYJIbl
BOIED», «BemecTBa B cocTaBe oOpraHu3MoB», «CTpoeHHe MoONeEKynbl Oenka», «CTpyKTypbl OelIKoBOi
MOJIEKyIb», «CTpoeHHe MONICKY/ YIIeBOA0BY», «CTpoeHHe MONICKYI THIHI0BY, «HyKIeHHOBBIE KUCIIOTEI»,
«Ctpoenne Mmonekynsl ATOx».

ObopynoBaHue: XUMHUYECKas nocyzaa u 000pyaoBaHue.

JlabopaTopnas pa6ora «O0HapykeHHe OEIKOB C IOMOLIBI KAYECTBEHHBIX PeaKLuii».

JladopaTtopHasi padota «/ccienoBaHue HYKIEHHOBBIX KHCIIOT, BBIJICIICHHBIX M3 KJIETOK Pa3IM4YHBIX
OpraHHU3MOBY.

Tema 5. Crpoenne 0 pyHKIHHN KJIETKH

Tumel KIETOK: dyKapHoTHUeckas U npokapuoTHueckas. CTpyKTypHO-(QYHKIMOHATBEHBIE 00pa30BaHUs
KIIETKH.

Crtpoenue npokapuoTudeckoi kineTku. Knerounas creHka Oakrepuii u apxeit. OcoOeHHOCTH CTPOEHUs
rerepoTpoHOH 1 aBTOTPOPHOH MPOKAPUOTHYECKUX KJIETOK. MecTo U poJib POKAPHOT B OHOIIEHO3aX.

CtpoeHrne # (QYHKIMOHHpOBAHWE JYyKapHOTHYecko kieTku. [lnazmarnueckas MeMmOpaHa
(mnasmanemma). CTpykTypa IUIasMaTHueckoil MeMOpaHbl. TpaHCIOPT BEIIECTB depe3 IMIIa3MaTHYECKYIO
MeMOpaHy: maccHBHEIN (muddy3usa, obdmeruénHas muddys3us), aKTUBHBINA (MEPBUYHBIA W BTOPHYHBIH
aKkTHUBHEIN TpaHcnopt). [lomymponumaemocts MeMOpanbsl. Pabota HaTpHii-kanneBoro Hacoca. JHIOIMUTO3:
OUHOLNTO3, (arouuTo3. Jk3omuto3. Kierounas crenka. CTpykTypa W (DYHKUIHH KJIETOUHOH CTEHKHU
pacTeHui, rpudoB.



[Muromnazma.  Iluro3ons.  Ilurockener.  JIpwkenue  uuromiasMbl.  OpraHowjsl  KIETKH.
OpnHoMeMOpaHHbIe OPraHOW/IbI KIETKH: sHjonnazmatudeckas cetb (I11C), annapat ['onboku, JIM30COMBI,
ux crpoenue U QyHKIHH. B3auMOCBA3L 0IHOMEMOpAHHBIX OpraHOMAOB KiaeTkH. CTpoeHue rpaHyIspHOTO
petukynyma. Mexanusm nanpasienus benxos ¢ IIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMmOpan. ['magxuil (arpanymaspHelif) sHAomIa3MaTHUecKuil petukynyM. CexperopHas (QyHKUIMs ammapara
Tonbmxu. Mooughuxayus  beaxoe 6 annapame [Tonvoxcu. Copmuposka Oerkos 6 annapame
Tonvoocu. Tpancniopt BelecTB B Ki1eTKe. Bakyonu pactutensHbIX KieTok. Kiierounstii cok. Typrop.

[TostyaBTOHOMHBIE OPraHOM/IbI KJIETKH: MUTOXOHJPHUM, TUIACTUABL. [Ipoucxoscoenue MumoxoHopuii u
naacmuod. Cumbuozenes (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHne u (QyHKIMH MUTOXOHIPHH H
miacTu. IlepBudmble, BTOPHYHBIC M CIOKHBIC MIACTHABI (POTOCHHTE3UPYIOIIUX IYKapuoT. XIIOpPOIIACTEL,
XPOMOIIIACTHI, JEHKOIUIACTHI BBHICIIUX PACTCHHH.

HememOpannsle opranouns! kieTkn CrtpoeHue M (YHKIMH HEeMEMOpPaHHBIX OpPraHOUIOB KIICTKH.
Pubocomsl. Ilpomesncymounvie  gpuramenmol.  MUKpOQWIAMEHTBL. AKMuHOGbIe — MUKPODUIAMEHMbL.
MpllieuHble  KIETKH. AKMUHOBbIE KOMNOHEHMbl Hembluleunvix Kiemok. Mukporpybouku. Knerounsrit
ueHTp. CTpoeHHe U JIBHXKEHHE KI'YTUKOB U pecHUYeKk. MukpoTpybouku nuroruiasmsel. Llentpuons. beaxu,
accoyuuposatible ¢ Mukpoguiamenmamu u mukpompybouxamu. Momopnuie 6enxu.

SAnpo. O6onouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKU, MX CTpoeHHe M (yHKIHH. S1nepHblil
OenkoBriil MaTpukc. [IpocTpancTBeHHOE pacronokeHHe XpoMocoM B HHTepdasHoM sape. Jyxpomamun u
eemepoxpomamut. BemKkn XpoMaTHHAa — THCTOHBL Junamukxa adepnoil obonouku 6 mumose. Hoepubiti
MPAHCROPM.

Knerounsle BrmodeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK HSYKApUOT (PacTHTENLHOM,
KUBOTHOM, rPUOHOI ).

JdeMmoucTpanumn

Hoptpetst: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupl 1 cxembl: «CTpoeHHEe DJYKapUOTHYECKOH KiIeTku», «CTpoeHHEe KHBOTHOH KICTKH»,
«CTpoeHHe PACTUTENBHON KIETKH», «CTpoeHHe MUTOXOHJIpUN», «Sapo», «CTtpoeHne npokapuoTHYECKOH
KIIETKH.

OO6opy/sioBaHUE: CBETOBOH  MHKPOCKOI, MHKpOIpEenapaTbl PaCcTUTENIbHBIX, JKUBOTHBIX KJIETOK,
MHUKpoIpenaparbl 0akTepHaIbHBIX KIETOK.

JlaGopaTopHnas padota «l13ydeHue CTPOCHHUS KIETOK pa3IHUHBIX OPTraHU3MOB.

IMpakruyeckas padora «/3ydeHne cBONCTB KICTOYHON MeMOpaHbD».

JlaGopaTopuas pa6ora «lccrenopanne miazMonu3a U ATUIA3MOJIN3a B PACTHTEIBHBIX KIETKaxX».

IMpakTnyeckas padora «/3yueHue JIBUKEHUS HUTOIIA3MbI B PACTHTENIBHBIX KIETKaX).

Tema 6. O0MeH BellecTB H NpeBpalleHle JHEPIUH B KJIeTKe

ACCUMMIIALIMSA U JUCCUMUIISIMS — JIBE€ CTOPOHBI MeTabonu3Ma. Turnbsl oOMeHa BeniecTB: aBTOTPOQHBIIH
u rerepoTpodHblii. YuacTHe KHUCIOpoJa B OOMEHHBIX Tpolleccax. JHepreTHdeckoe oOecneueHHe KIeTKH:
npespamenne AT® B oOMeHHBIX mporeccaXx. {OEpMEHTATHBHBIH XapakTep peakIuil KICTOYHOTO
MeTtabomu3ma. DepMEHTHI, UX CTpPOCHHE, CBOMCTBa W MexaHU3M jeiicTBusa. KodepmeHTsl. OTnuums
(bepMEHTOB OT HEOPraHMYECKHX KAaTaIM3aTOPOB. BeNKH-akTHBATOpPBI M OETKU-MHTHOUTOPHI. 3aBUCHMOCTh
CKOPOCTH (pEPMEHTATHUBHBIX PEAKIIHH OT Pa3IMYHBIX (PAKTOPOB.

ITepBuyHBII CHHTE3 OpraHMYECKUX BelleCTB B KieTke. DOTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHBIL
domocunmes y odaxmepuil. Ceemocobupaiowiie nueMeHmvl U NUSMEHMbl PeaKyuoHHo2o yenmpa. Ponb
XJIOPOIUIACTOB B mpouecce ¢orocuHTe3a. CBeToBas U TemHoBas (a3wel. @omoodvixanue, Cs., Co u CAM-
munel homocunmesa. 1IponykTHBHOCTHL (oTocHHTe3a. BrusHue pa3muuHbIX (AaKTOPOB Ha CKOPOCTH
(hoTocunTe3a. 3HadeHune GOTOCHHTE3A.

XemocuHTe3. PazHooOpazve  OpPraHM3MOB-XEMOCHMHTETHKOB:  HHUTPUDHUIMPYIOIIME  OakTepuw,
xKese300aKTepun, cepodaKTepuu, BOJIOPOIHbIe OakTeprun. 3HAUEHHE XEMOCHHTE3A.

AHaspoOHble opranu3mbl. Bujibl Opoxenus. [TpoykTsl OpoXKeHUs 1 UX UCTOJIB30BAHUE YEIIOBEKOM.
AHa’poOHBIE MHKPOOPTAHU3MBI KaK 00BEKTEI OHOTEXHOIOTHH H BO30YAUTENH O0NIe3HE.

AdpoOHBIe OpraHu3Mbl. JTambl dHepreTudeckoro odmena. [loaroroBurenbHbi dTam. ['nmukomus —
OeCcKUCIOpPOAHOE paclIeTNIeHHE TTIOKO3EI.

buonornueckoe OKHCICHHE, WIHM KIETOYHOE [bIXaHwe. Pomb MHTOXOHIpHI B Mpoleccax
Omonorndeckoro oxucienus. Llukmmdeckue peakuuu. OxucioutensHoe (ochopunupoBanue. Juepaus



membpannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoii AT@-cunmaswr. [IpeumyniecTra
a’poOHOro nytu oOMeHa BelecTB nepejt aHadpoOHbIM. DPPEKTUBHOCT IHEPreTHUECKOr0 0OMeHa.

JdeMmoucTpanumn

Hoptpetsr: [Ix. [Ipuctmm, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Daremsrapar, [1. Mutgenn,
I'. A. 3aBap3uH.

Tabaunel u cxembl: «POTOCHHTE3», «DHEepreTuueckuii obmen», «buocuHres Oenka», «CrTpoeHue
(epmeHTa», «XEeMOCHHTESY.

OO6opynoBaHue: CBETOBOH  MHUKpockorn, 000pyaoBaHWe JUIs [PUIOTOBIEHMS IMOCTOSHHBIX W
BPEMEHHBIX MUKPONPENapaTos.

JlaGopaTopnas padorta «/I3y4eHne KaTaIUTHYECKOIl aKTUBHOCTH (DEPMEHTOB (Ha IpUMEpe aMHIIA3LI
WJIH KaTalasbl)y.

JlaGoparopuasi padora «l3ydyenue QepMEHTAaTHBHOIO pacLICIUICHHS IEPOKCHAA BOAOPOAAa B
PACTHTENLHBIX M JKUBOTHBIX KJIETKAX».

JlaGopaTopnasi pa6ora «CpaBHeHHE NPO1IECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JlaGopaTopnasi pa6ora «CpaBHEeHHE MPOLIECCOB OPOIKEHUS U JIBIXAHUSD?.

Tema 7. HacaeacreeHHas mH(OPMAIIHA U peain3anns €€ B KJIeTKe

Peakuyuu maTtpuuyHoro cunresa. [IpHHINI KOMIUIEMEHTapHOCTH B pPEaKLUAX MAaTPHUYHOTO CHHTE3a.
Peammzamus HacnencTBeHHOW wWHpopManuu. ['eHeTHUeCKHil KOO, ero cBoiicTBa. TpaHCKpHIIHA —
matpuuHbli cuHTe3 PHK. [IpuHIMIBI TpaHCKPUNIMHU: KOMILUIEMEHTAPHOCTh, AHTHIAPALUIeIbHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii knemxe. Hexkooupyowue PHK.

Tpancnsauust 1 e€ sranel. Yuactue TpaHcnoptHeix PHK B Ouocunrese Oenka. Ycnous OmocuHTe3a
6enka. KogupoBanue aMMHOKHCIIOT. Pors pubocom B OuocHHTE3¢ OenKa.

Coepemennsie npedcmasienus o cmpoenuu 2enos. Opranusanus reHoMa y IPOKapuoT U JYKapHOT.
Perynsamus akTHBHOCTH TE€HOB y mpokapuoT. ['mmote3a omepona (@. XKakod, XK. Mano). MoaexyuapHvie
MEXAHUZMbL IKCApeccul 2enos y aykapuom. Poav xpomamumna e pezynsyuu pabomel 2enoe. Perynsims
0OMEHHBIX TIPOIECCOB B KleTke. KiieTouHkIii romeocTas.

Bupycel — HeknerouHble (pOpMBI KHU3HH W OOJMratHeie mapa3uThl. CTpOeHHE MPOCTHIX M CIOMKHBIX
BUPYCOB, peTpoBUPYCOB, Oakrepuodaros. Kusznennvii yuxa JIHK-cooepacawux eupycos, PHK-
codepaicawux supycos, baxkmepuogpazos. Obpamuas mpaHcKpunyus, peeepmasa, unmezpasd.

Bupycubsie 3abomeBaHus 4emoBeKa, XKWUBOTHBEIX, pacTeHuit. CIINJ], COVID-19, conuaneHble |
MEAMIIMHCKHE MPOOIEMEI.

Buoungpopmamuxa: ummeepayus u anaiuz Oorvuwiux Maccugos («bigdata») cmpykmypHwix
buonocuveckux dauuwvix. Hanomexunonocuu ¢ duonocuu u meouyune. Ilpoepammupyemvie pyHxyuu Heaxoes.
Cnocober docmasKku 1ekapcema.

JdeMmoucTpanumn

Iloptpetst: H. K. Koasios, /1. 1. UBaHOBCKHI.

Tabmuie! u cxemsel: «brocuHTes Oenka», «[ eHeTHYCCKUH KOm», « BHpychI», «bakTepruodarmy.

IMpakruyeckas padora «Co3ranue MOJICIH BUPYCa».

Tema 8. ZKH3HeHHBIH HHKJI KJIETKH

Knerounsiii nmki, ero nepuoast u peryimsuus. MHtepdaza u muto3. OcoOEHHOCTH TPOIECCOB,
npoTekaomux B untepdasze. [loaroropka kinetku k aeneHuio. [IpecuHTeTHyeckuit (MOCTMHUTOTHUECKHIA),
CUHTCTHUYECKUI U MMOCTCHHTETUYCCKUIT (MIPEMUTOTHUECKHIT) IepHOIBI HHTEP(a3LI.

Martpuunsiii cunte3 JIHK — permmuxanmsa. Ilpunowner perumkanuu JIHK: xoMmMmiaeMeHTapHOCTB,
MOJYKOHCEPBATUBHBEIM CHHTE3, aHTHNApauIcAbHOCTh. Mexanusm permmmkanua  JHK. XpomocoMel.
Crtpoenue xpomocoMm. Tenomepsl U TeoMepasza. XpOMOCOMHbBIH HA0OP KIETKH — KapHOTHI. JIMIIIOWHBIH U
rariouIHbIN Ha0opb! XpoMocoM. ['oMonorudHbie XpoMOcoMbI. [10J10BBIE XPOMOCOMBI.

Henenne wietkn — MuTo3. CTaguu MHUTO3a W MNPOMCXO/SAIIHE B HUX MPOILECCHl. THUNBI MUTO3A.
Kapuokunes u nurokunes. buonornueckoe 3HaueHne MUTO3A.

Perynsmus MUTOTHYECKOTO ITUKIA KIeTKH. [IporpaMMupyeMas KieTouHasi THOCNb — alonTos.

Knerounoe sapo, Xpomocombl, (yHKIHMOHANbHAsg TeHOMHKA. Mexanusmsl  npoaughepayui,
ougpgpepenyuposru, cmapenus u eubenu kiemok. «L{upposas xiemxa» — duoungopmamuveckue mooenu
DYHKYUOHUPOBAHUA KIIeMKLL.

JdemoncTpanuu



Tabnuipl U cxembl: «KU3HEHHBIH THKIT KIETKHY, «MuTO3», «CTpoeHHe XpoMocom», «Pernukarms
JTHK ».

O0opynoBaHue: CBETOBOM MHKPOCKOII, MHKPOIIpEnapaTsl: «MUTO3 B KIIETKAX KOPEITKA JTyKay.

Jlaboparopuas padora «/I3ydeHHe XpOMOCOM Ha FOTOBBIX MHKpOIIpENapaTax».

JlaGoparopuas padora «Habmiomenne MHTO3a B KIETKaX KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 9. CTpoenne H pyHKIHH OPTraHHU3MOB

buonoruueckoe pazHooOpazue opraHu3MoB. (OHOKJIETOYHBIE, KOJOHHAIBHBIE, MHOTOKJIETOYHBIE
OpraHU3MBEL.

OcoOCHHOCTH CTPOCHHSI W HKU3HEACATEIHLHOCTH ONHOKICTOUHBIX OpraHu3MoB. bakTepuu, apxew,
OJIHOKJICTOYHBIE TPHOBI, OJHOKIETOYHBIC BOJOPOCIH, APyrue IpoTHCTH. KonoHnansHbie OpraHu3MElL.

B3auMoces3b yacTeit MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpPraHbl M CUCTEMBI OPraHoB. OpraHusm
Kak ejuHoe 1enoe. ['omeocras.

Tkanu pacteHuii. Tunbel pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHas, MOKPOBHAs, IPOBOJISAIIAS,
OCHOBHas, MexaHuueckas. (OcoOeHHOCTH cTpoeHus, (YHKIHI W pacmolokKeHHs TKaHeH B opraHax
pacTeHHM.

Txkanu >KMBOTHBIX M 4YeNOBeKAa. TUNBI JKMBOTHBIX TKAHEH: JMHUTEIUAlIbHAsA, COCIMHHUTEILHASA,
MBIIIIeUHast, HepBHAsL. OcoOEHHOCTH CTpOeHHUS, (DYHKIHI U PacloNoKeHHUs TKaHEH B OpraHax »KUBOTHEIX U
YeJI0BeKa.

Opranbl. BereratuBHbie U TeHEpaTHBHBIE OpraHbl pacTeHuit. Opranbl U CHCTEMBI OPTraHOB JKMBOTHBIX
u dyenoBeka. ODyHKIMKM OPraHOB U CHCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pactenmii. CkeneTsl OTHOKJIETOUHBIX H MHOTOKJIETOUHBIX
KUBOTHBIX. Hapy:kHblil u BHyTpennuii ckener. CTpoeHHE U THUITLI COSTHHEHUS KOCTEH.

JBuxkenne opranu3moB. JIBHkKeHHE OJHOKJIETOUHBIX OPTraHU3MOB: aME0OMIHOE, KTYTUKOBOE,
pecHu4Hoe. J[BM)KeHHE MHOTOKJIETOYHBIX PACTEHHMM: TPOIMU3MBI U HACTHM. J[BMIKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX W YeJIOBeKa: MblllieyHas cuctema. Pednekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Muranue opranusmog. [lornoiieHue BObI, YIVIEKUCIOTO ra3a 1 MUHEPAIbHBIX BEHIECTB PACTEHUSIMHU.
[Turanue KUBOTHBIX. BHYTPUIIONOCTHOE W BHYTPUKIETOYHOE NHIIeBapeHue. [luTaHMe MO3BOHOYHBIX
KHUBOTHBIX. OTENBI MHIIEBAPUTENLHOTO TpakTa. [lumeBapurenspabie kene3nl. [lumeBapurenpHas cucreMa
YeII0BEKa.

Jeixanue opraHu3MoB. Jlpixanwe pactenuid. [lpixanuwe OKUBOTHBIX. Jluddy3us razoB uepes
noBepxHocTh KiIeTKU. KokHoe nbixanue. JlpixatelibHasi MOBEpXHOCTh. JKabepHoe W NEroYHOE JbIXaHHUE.
JlpIXxaHHe [O3BOHOYHBIX JKWUBOTHBIX M YEJIOBEKd. OBOIIOIMOHHOE YCIOKHEHHE CTPOCHMS JIErKHX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXarenbHas cucteMa 4YenoBeka. MexaHW3M BEHTHIISIIMH JETKUX Y OTHI[ U
MJIEKONUTAMUX. Perynsanus apixanus. JlpixatenbHbie 00bEMBI.

Tpancnopt BemiecTB y Opranu3MoB. TpaHcmopTHBIE CUCTEMBI pacTeHHil. TpaHCIOPT BEMIECTB Y
#UBOTHBIX. KpoBenHocnas cuctrema u e€¢ opraunbl. KpoBeHocHas cucTeMa MO3BOHOYHBIX KHBOTHBIX U
gyenoBeka. Cepiie, KpOBEHOCHEBIE COCYABI U KpoBb. Kpyru kpoBooOpateHus. JBOMIOIUOHHEIC YCIOKHEHHS
CTPOEHHUSI KPOBEHOCHOH CHCTEMBI MO3BOHOYHBIX KHUBOTHBIX. PaboTa cep/ia u e€ perynsnus.

Boienenue y opranusmoB. Beinenenuwe y pactenuit. BuineneHue y KuBOTHBIX. COKpaTHUTENbHBIC
Bakyonu. Opransl BbiielieHus. OuibTpanus, cexpelus 1 00paTHOE BCACBIBAHME KaK MEXaHU3MbI PabOThI
opraHoB BblaeneHHs. CBs3b MONOCTH TelNa ¢ KPOBEHOCHON M BBIACIHUTENBHON cucTeMaMHd. BeimeneHnue y
MMO3BOHOYHBIX JKUBOTHBIX M denoBeka. [louku. Ctpoenue u dyHkiuonupoanue Hedpona. OdpazoBanue
MOYH Y YEIIOBEKa.

3amuTa y OpraHM3MOB. 3aliuTa y OJHOKICTOYHBIX OpraHu3MoB. Cmopbl OakTepuit U ITHUCTHI
MPOCTEUIIMX. 3aluTa Y MHOTOKIETOYHBIX pacteHuid. Kyrukyna. CpenctBa MacCMBHOM M XWMHUYECKOH
3amuThl. DUTOHIIHBI.

3ammTa Y MHOTOKJIETOYHBIX KHBOTHBIX. [IOKPOBBI M WX NPOU3BOJIHBIE. 3allUTAa OpPraHU3Ma OT
Oomesneit. MMmyHHas cucTema dYenmoBeka. KJIETOUHBIM W TyMOpadbHBIH HMMYHHTET. BpoKaéHHBIN u
npuoOpeTEéHHBIN crenuduIeckuii UMMYHUTET. Teopus KIOHAIBHO-ceNeKTUBHOro nMMynuteta (I1. Dpmux,
@®. M. bepuer, C. Tonerasa). BocnannutenbHble OTBETH OpPTaHU3MOB. Polb BpOKAEHHOTO MMMYHHUTETA B
Pa3BUTUU CHCTEMHBIX 3a00I¢BaHUI.

PazgpaxkumocTs W peryisinus y oOpraHu3moB. Pa3apaKUMOCTh Y OJHOKICTOYHBIX OpPraHU3MOB.
Takcucsl. PazipaxxuMocTb ¥ peryisiius y pacrenuii. POcToBbie BeniecTBa U MX 3HAUYCHHE.



HepeHast cucrema u peduekropHas peryisiuus y KUBOTHbIX. HepBHas cucrema u e€ OTIenbI.
DBOJNIOIMOHHOE YCJIOKHEHHE CTPOEHUsT HEPBHOM CHCTEMbl Y KMBOTHBIX. OTIENbI TOJOBHOTO MO3ra
[I03BOHOYHBIX KMBOTHBIX. Pednekc u pednexropras nyra. be3sycinoBHBIC H YCTIOBHEIC PE(ICKCHL.

I'ymopanpHas perynsanus M SHIOKPHMHHAs CHUCTEMa >KUBOTHBIX M 4eioBeKa. JKene3bl HIOKPHHHOMN
CHCTEMBI M HX TOpPMOHBL /JlelicTBHe TOpPMOHOB. B3auMOCBS3b HEpPBHOH H DJHIOKPHHHOH CHCTEM.
I'unorasiamo-runogu3apHas cucrema.

JdeMmoucTpanumn

Hoptrper: U. I1. ITaBnos.

Tabauuel u cxembl: «OJIHOKIETOYHBIE BOJAOPOCIN», «MHOIOKJIETOUHBIE BOAOPOCIN», «bakrepuu»,
«[Ipocteiimue», «Opranbl LBETKOBLIX pacTeHHil», «CHCTEMBI OpraHOB IIO3BOHOYHBIX JKHBOTHBIX),
«BuyTpennee cTpoeHHe HaceKOMBIX», «TkaHH pactenuii», «KopueBble cucteMmbl», «CTpoeHue cTeOIL»,
«Ctpoenue mHCTOBOI mNIacTUHKWY», «TkaHM KHBOTHBIX», «Ckener dyenoBekay, «llumeBapuTenbHas
cucrema», «KposeHocHas cucremayn, «/[pixarenbHas cucremar, «HepeHas cucremar, «Koxa», «MplinedHas
cucrema», «BwijesnrenbHas cucTeMa», « JHAOKpPHUHHAs cucteMay», «CtpoeHue MblnnbD, «MMyHUTET»,
«KuieunononoctHsie», «Cxema NUTaHUs pacTeHHil», « KpOBEHOCHBIE CHCTEMbI I03BOHOYHBIX HKHBOTHBIX),
«Ctpoenue ruapel», «CTpoeHue IaHapuu», «BHYTpeHHee CTpOEHHE I0KIEBOro uepBs», «HepBHas
cucreMa puid», «HepBHas cuctema marymkun», «HepBHas cuctema npecMblkaromuxcs», «Hepshas cucrema
Ty, «HepBHas cucTeMa MIeKONUTAIOMMX Y, «HepBHas cucTema yenoBekay, «Pediekey.

OOopynoBaHue: CBETOBOM ~ MHKPOCKOIN,  MHKpOIpenapaTbl  OJHOKICTOUHBIX  OpPraHH3MOB,
MHKpOIIpenaparbl TKaHed, paKOBHHBI MOJUIKOCKOB, KOJUIGKIMM HACEKOMBIX, HIJIOKOXKHX, KHUBBIE
HK3EMILISPbl KOMHATHBIX PACTEHHH, repOdapuM pacTeHMH pa3HbIX OTJIEIOB, BIAXKHbIE MPENapaThl )KMBOTHBIX,
CKEJIeThl MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKHBOTHBIX, CKEJIET 4ejoBeka, o0opyaoBaHUE JUIs
JEMOHCTpAIMK MMOYBEHHOTO M BO3IYHIHOTO MUTAHMs pAcTCHUH, pacIICIUICHUs Kpaxmana U OelKOB IoJ
neiicteueM (epMeHTOB, 000pYAOBAaHHE A JEMOHCTPAIIMH OILITOB MO W3MEPEHUIO KH3HEHHOH EMKOCTH
NETKUX, MEXaHU3Ma JbIXaTeIbHBIX ABHKEHUH, MOJIEIN TOJIOBHOTO MO3Ta PAa3/IMYHBIX JKHBOTHBIX.

JlaboparopHas pabora «M3yueHne TKaHei pacTeHUI».

JlaboparopHas pabora «/3yueHne TKaHei JKUBOTHBIX.

JladopaTtopHasi padora «/3y4eHue opraHoB [IBETKOBOT'O PACTEHHUS.

Tema 10. PazMHo:keHHe H pa3BHTHE OPraHU3MOB

@opMBI pa3MHOKEHHS OPraHU3MOB: Oecrooe (BKIIOUAs BEeTeTATHBHOE) U M0IoBoe. Buabl Oecmonoro
pPa3sMHOKEHHS: TTIOUYKOBAHUE, CIIOPYISNH, (parMeHTanus, KIOHHPOBAHHE.

[Monoeoe paszmuoxkenue. IlonoBwle kineTku, win ramersl. Meiio3. Cranguu wmeiio3a. TloBenenue
XpoMocoM B MeiHo3e. KpoccuHroeep. buonoruueckuii cMbICI Mei03a M MOJIOBOro mpoiecca. Meio3 u ero
MECTO B )KM3HEHHOM IIMKIIE OPTaHU3MOB.

[Mpems3aponreiieBoe passutue. ['ameroreHe3 y KHUBOTHBIX. [lonoBeie xene3wl. OOpazoBanue u
pa3BHUTHE MONOBBIX KIeToK. CrepMarorenes U oorenes. CTpoeHHe MOIOBBIX KIETOK.

OmnonoTBOpeHHEe W YMOpPHOHANBEHOE Pa3BHTHE KUBOTHBIX. CIocoOBI OIUIOAOTBOPEHHS: HapyKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHS — HayKa O pPa3BUTHH
opranusmoB. Mopghozenez — oona uz anasnvix npobaem ambpuonocuu. Konyenyua mopghozcenos u mooeu
mopghocerneza. Craguum  smOpuoreHesa IKHMBOTHBIX (Ha npuMmepe Jsarymku). JpoOGnenue. Tumebl
npoOiacHus. Jemepmunuposannoe u  HedepMuHuposanuoe oOpoobienue. bracmyna, munsl  Oaacmyn.
OcobenHocTd ApoOIeHHs MIICKOMUTAIONINX. 3apOBIIIEBLIC JTUCTKU (TacTpyIsaLus). 3akiagka OpraHoB U
TKaHeH W3 3apOJBIIIEBBHIX JTHCTKOB. B3auMHOe BIHsAHHE 4dacTeil pa3BHUBAIOIIETOCA 3apOJIbINIa
(omOpuoHanbHas MHAYKIHS). 3akiajka IUlaHa CTPOCHHSA JKUBOTHOTO KaK pe3yiabTaT HepapXHUecKHUX
B3aMMOJICHCTBUI TeHOB. BiusHue Ha 3MOpHOHANBHOE pPAa3BUTHE Pa3MYHBIX (AKTOPOB OKpYKaromei
Cpe/ibL.

Poct u paszeurue xuBoTHBIX. [TocTamMOproHansHEIH nepuo. [IpsMoe u HenpsiMoe pa3BuTHe. PazButne
¢ Meramopdo3oM y OSCIO3BOHOYHBIX M IMO3BOHOYHBIX KHBOTHBIX. bHonoruueckoe 3HaueHHE MPAMOTO U
HENpPSIMOTO Pa3BUTHs, UX paclIpOCTpaHCHHE B MpUpoJe. THUOBI pocTa KUBOTHBIX. DaKTOPBI peryasiuu
pocTa JKHBOTHBIX M denoBeka. CTaaui MocTIMOPHOHANBHOTO Pa3BUTHSA Y KUBOTHEIX M uenoBeka. [lepuoant
OHTOT€HEe3a uenoBeka. CTapeHne U cMepTh KaK OHOIOTHYECKIE ITPOIIECCHI.

PasMHOXeHHE U pa3BUTHE pacTeHUH. ['ameToduT u cmopodut. Meiio3 B )KH3HCHHOM IHKJIE PACTCHHIA.
OOpa3zoBanue criop B mporecce Meidoza. ['ameroreHes y pacrenuid. OIUIOOTBOpEHHE W Pa3BUTHE



pacTHTENBHBIX OPraHU3MOB. J[BOIHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUe M pa3BUTHE
CEMEHH.

MexaHu3MBbl peryMiiyd OHTOT€HEe3a Y PaCTeHUH M JKUBOTHBIX.

JdemoncTpanuu

[optpetsr: C. I'. Hapammun, X. [lneman.

Tabnunbl  w  cxembl: «BereraruBHoe  pasMHOXKeHHe», «THIbl  OECHoOIOro  pa3sMHOKEHUS»,
«Pa3MHOXEHHE XJIAMUJIOMOHA/Ibl», «Pa3MHOkeHue »9BriaeHbsl», «PasMHOXkeHue ruapel», «Mehosy,
«Xpomocombl», «['amerorenes3», «CTpoeHue SWIEKIETKH W crepMaro3oua», «OCHOBHBIE CTaauu
oHTOreHesa», «llpsimoe W Henpsmoe pasBuTHe», «Pa3BuTHe Maiickoro skyka», «Pa3BuTHe capaHumy,
«Pa3zBuTHe NATYMKH», <«J/IBOIfHOC OITOZOTBOPEHHE Y IBETKOBBIX pacTeHHH», «CTpoeHHE CeMsH
OJHOJOJbHBIX M JBYIOJIBHBIX pPAaCTCHHI», «JKM3HEHHBIM MK MOPCKOH KamycTbl», «GKM3HEHHBIH ITHKII
Mxa», «KHU3HEHHBIN ITUKJI MaNoOpPOTHUKAY, <«JKHU3HEHHBIH IIUKJ COCHBIY.

OO6opy/ioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMNPENapaThl SHIEKIETOK U CIEPMATO30UJI0B, MOJIETh
«IIuKD pa3BUTHS JIATYIIKH.

JladopaTtopHasi padota «/3y4eHue CTpOEHHUA MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEnaparax».

IMpakTH4eckasi padora «BIABICHHE TPU3HAKOB CXOJICTBA 3apOABIIIECH TO3BOHOUYHEBIX KHBOTHEIX).

JlaGoparopuas padora «CTpoeHHe OPraHOB Pa3MHO)KEHHUS BBICIIHX pacTCHHI.

Tema 11. I'enernka — HAyKa 0 HACJEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

Hcropusi craHoBineHHs M pPa3BUTUS TeHeTHMKHW Kak Hayku. PabGotel I'. Mennens, [I. ne ®@pu3a,
T. Moprana. Ponp oredecTBeHHbIX Y4€HBIX B pa3BuTtud reHetuku. Paborei H. K. Kombsmosa, H.
U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenxko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OcHOBHBIC TEHETHYECCKME IIOHATUS M CHMBOIBL. |'OMOIOTHYHBIC XPOMOCOMEI, AlIJICIbHBIC TEHEL,
albTepHATHBHBIC IPU3HAKH, JOMHHAHTHBIH U PELECCHBHBIM IPHU3HAK, TOMO3HUIOTa, T€TEPO3UIOTa, YUCTAS
JTUHHA, THOpHMABI, TeHOoTHN, ¢eHoTHn. OCHOBHBIE METOABI TCHETUKH: THMOPHIOIOTHYCCKUIMA,
LHUTOJOTUYECKHI, MOJIEKYJISIPHO-T€HETHYECKHH.

JdemoncTpanuu

Hoprperst: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Kossios, H. M. Basunos, A. H. benosepckuii,
I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-Pecosckui.

Tabnuup! 1 cxeMpl: «MeTObI TeHETHKH», «CXEMBI CKPCIIUBAHUSY.

JlaGoparopuas padora «/Ipozoduia kak 00bEKT FeHETUUECKHUX HCCIICA0BAHMITY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuiHoe ckpenuBanue. [lepBoiil 3akoH MeHiens — 3aKOH euHo00pa3us THOPUIOB MEPBOTO
nokonenusi. [lpaBuno nomuHupoBanus. Bropoil 3akoH MeHjaens — 3aKOH pacilelUIeHHUs MPU3HAKOB.
[{uTonoruveckrne OCHOBbI MOHOTUOPUIHOTO CKpEIIMBaHus. [ MIIOTe3a YUCTOTHI TAMET.

Ananusupylomiee ckpemuBanue. [IpoMekyTouHbIl XapakTep HaciemoBaHus. Pacmienenue
MPU3HAKOB IIPH HEITOJIHOM JTOMHHHPOBAHUH.

JurunOpunHoe ckpemuBanue. TpeTwid 3akoH MeHOens — 3aKOH HE3aBHCHMOTO HACJIECIOBaHHUS
npu3HakoB. [luTonoruyeckue OCHOBBI TUTHOPHIHOTO CKPELIMBAHHUS.

CuennienHoe HacnenoBaHue mnpusHakoB. Pabotrsl T. Moprana. CreruieHHOE Haclie/IOBAHHE TEHOB,
HapylleHUe CUEIJIEHUs MEX/1y TeHaMH. XPOMOCOMHAs TEOPHs HACIEACTBEHHOCTH.

['eneruka moma. XpoMOCOMHBIN MEXaHHU3M OINPEACICHUS TMOJa. AYTOCOMBI M MOJIOBEIC XPOMOCOMEI.
['omorameTHBIIT M TeTeporaMeTHBIA MOJ. ['eHeTHYecKas CTpYKTypa MOJOBBIX XpomocoMm. HacnenoBanwue
MPU3HAKOB, CIEIIJICHHBIX C TTOJIOM.

I'enotun xak nenoctHas cucrtema. [lmeiioTponust — MHOXKECTBCHHOE ICHCTBHE reHa. MHOKCCTBCHHBIIN
ajuienusM. B3aumoselicTere HealuellbHbIX TeHOB. KoMrneMeHTapHoCTh. DnucTas. [Tonumepus.

leneTnveckuii KOHTPOJIb PAa3BUTUS PACTEHHH, JKUBOTHBIX M YEJIOBEKA, a TaKKe (PU3HOIOTHYECKHX
MPOIIECCOB, MOBEICHHUS U KOTHUTUBHBIX (PyHKIMI. ['eHeTHUEeCKHe MEXaHM3Mbl CUMOMOreHe3a, MEXaHU3MbI
B3aMMOJICHCTBHS «XO35JUH — TApasuT» U «XO3IHH — MHKPOOHOM». ['¢HETHYECKHE acCIeKTHl KOHTPOJS H
H3MCHEHHUS HACJICICTBCHHOH HHGOPMAILIHH B MOKOJICHUAX KICTOK H OPTaHH3MOB.

JdemoncTpanuu

Iloptpetst: I'. Menaens, T. Mopran.

Tabmumer  u cxeMel: «llepBelii ¥ BTOpoO#l 3akoHBl Menaems», «Tpetuit 3akoH MeHaensay,
«AHanuzupymiee cKpenmBanue», «Henonnoe noMmuHupoBanuey, «ClerIEHHOe HACIe0BaHHE TPU3HAKOB




y aposopuns», «eHeruka nona», «Kapuorun yenosekar», «Kapuorun apozoduis», «KapuoTun nruub,
«MHOKECTBEHHBIH aLIeIn3M», «B3auMo/1eHiCTBUE TEHOBY.

OO0opynoBaHue: MOAETE AT JEMOHCTpPAIlMH 3aKOHOB €AMHO00pa3us rHOpPHI0B IEPBOTO MOKOJICHHS U
pacIleIuIeHHs MPU3HAKOB, MOJAENb I JEMOHCTpAllMH 3aKOHAa HE3aBHCHMOIO HACICNOBAaHUA NMPH3HAKOB,
MoOIeldb UIs  JEMOHCTPALlMM  CIEIUICHHOIO  HAcleJOBAaHHWA IPHU3HAKOB, CBETOBOH MHKPOCKOI,
MuKpornpenapar: «J{pozoduna».

IMpakTnueckas padora «3yuyeHue pe3ynbTaTOB MOHOIHOPH/IHOTO CKPEIMBAHUS Y APO30QHIIBI».

I[MpakTnueckas padora «M3yueHue pe3ynbTaToB AUTHOPUHOTO CKPELIMBAHUS Y JPO30(DHIIBDY.

Tema 13. 3aKoHOMEPHOCTH H3MEHYHBOCTH

B3aumopeiicTBue reHoTHHA W cpenwl nmpu (GopmupoBaHuu (heHOoTHa. M3MEHUHMBOCTE MPU3HAKOB.
KadecTBeHHBIC U KOMMYCCTBEHHBIC MMPU3HAKH. BUIBI H3MEHUMBOCTH: HEHACICICTBEHHAS M HACICACTBCHHA.

MopudukaliuoHHas  U3MEHYMBOCTh. Ponb  cpeabl B (OPMHUPOBAHUU  MOJM(DHUKAITHOHHON
n3MeHunBocTH. Hopma peakiuu npusHaka. BapuanmoHHsiid psja v BapuanuonHas kpusas (B. MoranaceH).
CgoiicTBa MOIU(PUKAIIMOHHON U3MEHYHUBOCTH.

I'enoTHnHUecKas H3MEHUHBOCTE. CBOICTBA TE€HOTHIIHYECKONH M3MECHUYHMBOCTH. BHIBI TeHOTHIIHYCCKOMH
H3MCHYHBOCTH: KOMOMHATHBHAS, MyTAIl[HOHHAS.

KomOunaTHBHAsST HM3MEHYHBOCTh. Mei03 H TOIOBOM TIpomecc — OCHOBA KOMOWHATHBHOM
H3MCHYHBOCTH. Poihb KOMOMHATHBHOM W3MCHYMBOCTH B CO3JaHHHM TEHETHYECKOTO pa3HOOOpazus B
npejieniax o0JIHOTO BHJIA.

MyTarnmoHHasi U”3MEHYMBOCTh. BHJIbI MyTalluii: TeHHBbIE, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTAaHHBIE U
WHJyIIMPOBAaHHbIE MYyTallMM. SaepHble W HUTOIDIa3Marhueckue Mytainud. ComaTHdecKHe M TOJIOBBIE
MyTaruu. [I[pHIHHEI BOSHUKHOBEHHS MyTallHi. MyTareHsl W UX BIUSHHE HA OPraHH3MBL 3aKOHOMEPHOCTH
MYTAaIlAOHHOTO  Tporecca. 3aKOH TOMOJIOTHMYECKHMX pPSAJOB B HACIHCACTBCHHON  HM3MEHYHBOCTH
(H.W. BaBunoB). BHessmepHas H3MEHYHBOCTE M HACTIEICTBEHHOCTD.

Dnueenemurxa u IMUSEHOMUKA, POIb INUSEHEMUYECKUX (PAKMOPO8 8 HACIeO08aAHUU U USMEHUUBOCTU
(heHomunuuecKkux NPU3HAKO8 Y OP2AHUIMOS.

JdeMmoucTpanumn

Hoptrperst: I'. ne @pus, B. Moranucen, H. M. BaBunos.

Tabnuie! 1 cxeMbl: «BUIbI H3MEHUYUBOCTHY, «MoTHMDHUKAITHOHHAS H3MCHUHBOCTEY, « KOMOMHATHBHAS
H3MCHYHBOCTEY, «Melo3», «OrmiomoTBopeHue», «['cHeTHUYecKHe 3a00JIeBaHUSA dYeIOBEKa», «BHIb
MYTaIyui».

ObopynoBaHue: *UBble M repOapHble IK3EMIUIAPbl KOMHATHBIX pacTeHuil, pucyHku (dortorpadum)
KUBOTHBIX C PA3JIUYHBIMUA BHJIAMU U3MEHYHUBOCTH.

JlabopaTopnass padora «MccnenoBaHue 3aKOHOMEPHOCTEH MOJU(PUKALMOHHOH H3MEHYHMBOCTH.
[TocTpoeHne BapUaAIMOHHOTO PsiJia U BAPHAIIMOHHOU KPUBOM».

IMpakTHyeckasi padora «MyTtamuu y 1po30(Q bl (Ha TOTOBEIX MHKPOTIpENapaTax ).

Tema 14. N'eneruka yejioBeKa

Kapuotun uenoeka. MexayHapo/Has nporpamMma HCCIEAOBaHUS TIeHOMAa 4YeloBeka. MeTojibl
M3y4YeHHUs] TEHETUKU YeIOBEKa: TeHEAIOrMYeCKHi, OJIM3HENOBbIH, UTOr€HETHYECKHH, MOMYJISAIMOHHO-
CTATUCTUYECKHH, MOJIEKYJIIpHO-TeHeTndeckuil. CoBpeMEHHOe OIpe/e/ieHHe TeHOTHUNA: MOJHOTEHOMHOE
CEKBCHHpPOBaHHE, TCHOTHUIIMPOBaHHE, B TOM uHcie ¢ mnomompbio [IlIP-ananu3a. HacneacTBenHsie
3a0oneBaHUsT dYEJIOBEKA. [ e€HHBIC W XpPOMOCOMHBIC OOJIE3HH 4YETOBEKA. bBONE3HH C HacIeACTBEHHOMN
MIPEAPACIIONIOKEHHOCTRIO. 3HAYCHHE MEIUIIMHCKOH TeHETHKH B TIPEIOTBPAIICHHH U JICUCHUH TEeHETHUCCKHX
3aboneBaHUil uenoBeKa. METHKO-TEHETHYECKOe KOHCYIbTHpoBaHHe. CTBOMOBBIE KIeTKH. I[loHsATHE
«TEHETUYECKOTO Tpy3a». ITHYECKHE AacHeKThl MCCIEJOBAaHWW B 00JaCTH PEJAKTUPOBAHUS TEHOMa M
CTBOJIOBBIX KJIETOK.

Ienernveckue (GpakTOpbl MOBBINIEHHON YYBCTBHTEIBHOCTH YETOBEKA K (PU3UUECKOMY U XMMHUYECKOMY
3arpsA3HCHHIO OKpYyKaromiei cpeapl. [ eHeTnueckas npeapacnoaokeHHOCTh YEIOBeKa K MaTOIOT HIM.

JdemoncTpanuu

Tabmumer  w  cxemsel: «kKapuoTunm  uenoBeka», «METOObl H3YUCHUS TCHETUKH  YCIIOBEKa»,
«l'eneTnueckue 3a001eBaHH YETIOBEKAY.

IMpakruyeckas padora «CocTaBieHue U aHATH3 POJIOCIOBHOIN.




Tema 15. CeleKiiusi OpraHu3MoB

JlomecTrKanus W cenekius. 3apokJeHHe celeKlMu U noMmectukanuu. Yuenue H. V. Bauiosa o
LleHTpaX TPOUCXOKICHUSA H MHOT00Opa3usi KyJIbTYPHBIX pacTeHHil. PoIlb celeKknuu B CO3MaHHH COPTOB
pacTeHu#l B mopoxd XUBOTHBIX. CopT, Mopoaa, mTaMM. 3aKOH TOMOJIOTHYECKHX PSAIOB B HACJICICTBCHHOH
u3meHunBocTH H. M. Bapunosa, ero 3Ha4eHHE 1715 CEICKIIMOHHOHN pabOoTEHI.

Mertoasl cenekunoOHHON padoThl. MCKyCcCTBEHHBIH OTOOp: MACCOBBIM M MHIMBHAYAIbHBIN. DTarbl
KOMOWHAIMOHHOU cenekiuu. McnsiTanue npou3Boiuteneit o noroMctBy. OTO0p 1Mo reHOTHITY ¢ TOMOIIBI)
OIIEHKH (PEHOTHIIA MOTOMCTBA M OTOOP 1O TEHOTHITY ¢ nomotibio aHanu3a JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METO/l CENICKIIMOHHOM paloThl. PaJManiMOHHBIH W XUMWYECKU
MyTareHe3 KaK HCTOYHMK MYTallMd y KYJIBTYPHBIX (opM opraHu3MoB. McCmoap30BaHHE TEHOMHOTO
pPEIaKTHPOBAHUA U METOMOB peKoMOMHAHTHBIX JIHK my1s momydeHHst HCXOQHOTO MaTepHaa s CeICKIIHH.

[Tonyuenue monaumiona0B. BHyTpuBHIOBasS THOpHIM3AIUsI. BIH3KOPOACTBEHHOE CKPEIIUBAHHUE, HIIH
uaOpuuHr. HepoacTeBeHHoe ckpeniuBanue, win ayrOpuauHr. ['ereposuc u ero npudussl. Mcnosib3oBanue
rereposuca B cenekuuu. Ornanénnas rubpuauzanus. [IpeoponeHue Oecruious MEXBHJIOBBIX THOPHJIOB.
JloCTHKEHHS CEeJIEKITUH PACTEHUH U JKUBOTHBIX. «3e1EHAA pesotoyusy.

CoxpaHeHHE M U3YYCHHE TCHETHUYECCKHX PECYpPCOB KYJIbTYPHBIX PACTCHHH M WX JUKHUX POIHUCH IS
CO3MaHHs HOBBIX COPTOB M THOPHIOB CEIBCKOXO3AHCTBCHHBIX KYIBTYD. M3yuenue, coxpaxeHnue u
VApasieHue 2eHeMmuU4ecKUMU pecypcamu CeibCKOXO3UCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEeaax
VAVUUIEHUS CYUeCBVIOWUX U CO30AHUA HOBLIX NOPOO, AUHUL U KPOCCO8, 8 MOM YUCAe C NPpUMeHeHUueM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCACO08AHUL, NEPedosblX UJell U NePCHEKMUBHBIX MEXHOI02ULL.

JdeMmoucTpanumn

Hoprpersr: H. . BaBunog, U. B. Muuypumn, I'. JI. Kapneuenko, I1. I1. JIykbsanenko, b. JI. Acraypos,
H. bopnoyr, . K. benses.

Tabmumer 1 cxembl: «L|eHTpEI MPOUCXOKIACHUS MU MHOT000pa3Hs KYNbTYPHBIX pacTeHHil», «3aKoH
TOMOJIOTHYCCKHX pAIOB B HACICACTBEHHOH WM3MEHUHBOCTHY», «MeETOmbI celeknun», «OTaanéHHas
rudpumsanus», «MyrareHes».

JlaboparopHas pabdora «3yueHne COpTOB KYIbTYPHBIX PACTEHUN W IOPO/I JIOMAIITHUX KHBOTHBIX).

JladopaTtopHast padora «/3ydeHne METOI0B CENIEKIIMN PACTCHUH».

[pakTuyeckas padora «lIpuBHBKa pacTeHUI».

IKcekypenst «OCHOBHBIC METOIBI U TOCTIKCHHS CEJICKITUH PACTCHHH M JKHUBOTHBIX (HA CEICKIHOHHYIO
CTaHIHIO, TNIEMEHHYIO (hepMy, COPTOMCIBITATEIBHBIN YY9acTOK, B TEITHYHOE XO3AHCTBO, B JIaDOpaTOPHIO
arpOyYHHBEPCHUTETA HIIM HAYIHOTO LICHTPA)».

Tema 16. BHOTEXH0J0rHS H CHHTETHYECKAs OHOJIOI U

OOBeKTHI, UCNIOJIb3YyeMble B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIBTYPbl, MUKPOOPTaHU3MBI,
WX XapakTepucTuka. TpajuIlMOHHAas OuoTexHoyorus: xiebonedeHue, MOIYYEeHHE KHCIOMOJIOYHBIX
MIPOIYKTOB, BHHOAEHNHE. Mukpobduonmornueckuii cuHTe3. OOBEKTH MHKPOOHOIOTHYECKHX TEXHOJIOTHIA.
[IpousBoacTBo Oenka, aMHHOKHCIIOT H BUTAMUHOB.

CozmaHWe TEXHOJIOTHH W HMHCTPYMCHTOB IIEJICHANPABICHHOTO HW3MCHEHHS H KOHCTPYHPOBAHHS
T€HOMOB C II€JIbI) TTOJIYYEHHUSI OPTaHU3MOB M MX KOMIIOHEHTOB, CO/ICPKAIIHUX HE BCTPEUAIOIIUECsS B IPHPO/IE
OMOCHHTETUYECKHE MYTH.

Knerounas unxxeHepust. MeTo/ibl KyJIbTYpbl KJIETOK W TKaHEH pacTeHUH W KMBOTHBIX. KpuoOaHKH.
Comarnueckas THOpHIU3AIMSA W COMaTHYCCKHH IMOpHOreHe3. Mcrmonb3oBaHHE TaIllIOHIOB B CEIICKITHH
pacteuuil. lonyuenue monokionaivholx anmumen. Hcnoivzoeanue MOHOKIOHAIBHBIX U NOAUKIOHATbHBIX
anmumen 6 meouyune. ICKyCCTBEHHOE OILTOMOTBOPEHUE. PEKOHCTPYKIHS SIHICKICTOK M KJIOHHPOBAHHE
KUBOTHBIX. MeToa TpaHCIUIAHTAIUU SAACP KICTOK. 1exHonozuu 0300p06ieHUs, KVIbMUGUPOBAHUA U
MUKPOKAOHATBHO2O PA3SMHONCEHUSA CEIbCKOXO03AUCBEHHBIX KYAbMYD.

XpoMOCOMHAasi M TeHHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W KOHCTPYMPOBAHHE
pexomOunanTHeiX JIHK. Cozdanue mpanceenuvix opeanuzmos. JIOCTUREHUS U TIEPCIIEKTHBBI XPOMOCOMHOM
W TCHHOW MHKEHEPHH. DKOJIOTHUECKHE W ATHUCCKHE TTPOOIEMBI T€HHON HHKCHEPHH.

Memununckue OwmorexHomoruu. Iloctrenomuass tudpoBas wmemmnmua. [ P-guarnoctuka.
MeTaboTOMHBIH aHaMW3, TCHOICHTPUYCCKHH aHaIu3 IIPOTEOMa YeNIOBEKa MJIS OICHKH COCTOSHHUS €ro
3M10poBbs. MCIonb30BaHHWE CTBOJOBBIX KICTOK. lapreTHas Tepamus paka. 3D-OHOMHKCHEpHS s
pa3pabOTKH (YHIAMEHTAILHBIX OCHOB MEIHIIMHCKHX TEXHOJOTHH, CO3MaHHS KOMIUICKCHBIX TKaHEH



COYETAHMEM TEXHOJIOTHHM TpéxmepHoro OuonpuHTHHra u ckaddoiauara s pemieHus  3ajaad
MEePCOHATU3UPOBAHHON MEIUIUHBI.

Co3ganne BEKTOPHBIX BAaKIHH C LENbI0 oOecriedeHuss KOMOMHUPOBAHHON 3alUTHl OT BO30yauTENEi
OPBH, ycraHnoBieHHe MOJEKYMSPHBIX MexaHu3MmoB ¢yHknuonuposanuss PHK-conepxkamux BHUpycOB,
BBI3BIBAIOIIMX 0CO00 OMacHbIe 3a00NIeBaHHS YeNTOBEKA H KUBOTHBIX.

JdemoncTpanuu

Tabnunpl  u cxembl: «Mcnonb3oBaHHE MHUKPOOPraHU3MOB B TMPOMBIIIJIEHHOM MPOHM3BOJICTBEY,
«Knerounas uHxxeHepus», «[ eHHasi HHXXEHEPUSI».

JlaGopaTopnasi pa6ora «13ydyeHne o0beKTOB OHOTEXHOIOTHIY.

MpakTnyeckas padora «llomydyeHne MOJIOYHOKHUCIBIX IPOAYKTOBY.
Ikckypeus «buoTexHonorus — BaKHEHIIas IIPOM3BOAMTENBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEeXHOIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xaeHue U pa3BUTHE IBOJTIOIHOHHLIX MPeACTABICHHH B 0H0JI0THI

DpomorHonHas Teopus Y. Jlapsuna. [Ipeamoceliki BOSHUKHOBEHHS JapBHHH3MA. JKH3Hb H HAyJIHAS
nesatensHocTh Y. JlapBHHa.

JBmwxymue cumbl SBoonuH BHAOB Mo Y. JlapBuHY (BBICOKAs HWHTEHCHBHOCTh DPa3MHOMKCHHS
OpPraHU3MOB, HACIIE/ICTBEHHAS U3MEHYMBOCTh, OOpL0a 3a CyIeCTBOBAHUE, €CTECTBEHHBIH M UCKYCCTBEHHBIN
oTbop).

Odopmnenue cunteTndecko Tteopuu sBomouuu (CTD). HelitpanbHas Teopusi HBOJIOIMH.
CoBpeMeHHast 3BOIOIHOHHAS OWOIOTHS. 3HAYCHHE YBOTIONHOHHON TEOpUH B POPMHUPOBAHHU €CTECTBEHHO-
Hay4YHOI KapTUHBI MHpA.

JdemoHcTpanmnu

Hoptpetst: Apuctrorens, K. JIunneit, XK. b. Jlamapk, 2. K. Cenr-Unep, XK. Kiosbe, Y. apsun, C.
C. YerBepuxos, 1. U. llImansrayzen, Ix. Xonngeitn, /1. K. benses.

Tabuuibl 1 cxembl: «Cucrema xuoid puposl (o K. Jluanew)», «JlecTHHIA KUBBIX CyIIECTB (110
Jlamapky)», «Mexanuzm GopMHUpPOBAHUS NPHUCIOCOOJIGHMI Yy pacTeHWH W KMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra myremectBus Y. Jlapeuna», «Haxomku Y. Jlapuna», «@Popmbel GoOpwOBI 3a
cymectBoBaHue», «llopomel romybeit», «MHoroodbpasme KyabTYPHBIX (opM KamycTel», «llopombl
TOMAITHAX JKHBOTHBEIX», «CXxema oOpazoBaHusA HOBEIX BHIOB (mo Y. JlapBuny)», «Cxema COOTHOIICHHUS
JIBHIKYIIMX CHI 3BOJIIOIMHNY, «OCHOBHBIE MTOJIOKEHUSI CHHTETHYECKOU TEOPHH IBOTFOLHI.

Tema 2. MHKPOIBOIIOIHUS U €€ pe3yJIbTaThl

[Momynsimust Kak sIeMeHTapHas eMHHIA 3BOMONNH. COBpPEMEHHBIE METO/IbI OIIEHKH TeHETHYEeCKOTO
pasHooOpa3ust MU CTPYKTYphl mnomynauuid. M3meHenue reHodoHIa TOMyIANMH KaK dSJIeMEHTapHOE
ABOIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTHuYecKoro paBHoBecus Jx. Xapau, B. Baiinbepra.

DnemeHTapHbIe (PAKTOPHI (ABIKYIIHE CHIIBI) dBOMIONHH. MyTannoHHbI mporecc. KoMOnHaTHBHAS
M3MeH4YUBOCTh. [[peii) reHoB — cirydaliHble HEHANpaBJICHHBIE U3MEHEHUs 4acTOT alleledl B MOMYJISIUsX.
Dddext ocuoBarens. Ipgexm Oymuirounoco copaviwka. CHUNCEHUE 2eHEeMUYECKo20 pPA3ZHo00pasus:
npuuursl u creocmeus. Ilposaeienue aghghexma Opeticha eenoe 6 borvuiux u mMaivix nonyaayusx. Murpamum.
W3onsauus monynsmnuii: reorpaduueckas (MpoCcTpaHCTBEHHAS ), OHOIOTHUYECKAS (PEIPOIYKTHBHAS).

EctectBennniit otbop — wHampaBisoniuii ¢axtop sBomonuu. DOpMBI €CTeCTBEHHOTO oTOOpa:
IBIDKYIIHH, CTAaOWIM3UPYIOIIHH, pa3pblBalomui (Au3pynTuBHBIH). [lomoBoit otbop. Bo3HHKHOBEeHHE H
ABOIIOLIHS COIIMATIEHOTO MTOBECHHS KHBOTHBIX.

[TpucocoONeHHOCT, ~ OPraHu3MOB  Kak  pe3yjdbTarT  MHUKPOIBOIIONUH.  BO3HHKHOBEHHE
npHCIOCOONeHnd y opraHnu3moB. ApoMopdo3bl W WaHoajanTaiuu. [IpuMepsl NPUCNIOCOONIEHHH
opranu3mMoB: mMopdonorudyeckue, (HU3MOIOTHIECKHe, OMOXUMHYECKHe, ToBeeHYecKkre. OTHOCHTENBHOCTh
MIPUCTIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero kxputepuu u cTpykTypa. BunooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIOUMH. M3omsmus —
KIioueBoil  dakTtop BHmooOpasoBaHus. Ilytu u  cmocoOBl  BHIOOOpa30BaHHS:  AIONMATPHUECKOE
(reorpaduueckoe), CHMIIATPHIECKOE (IKOIOTHIECKOE), «MTHOBECHHOEY (TTOTHILIOHIU3AIIHS, THOPHTH3AIIHS).
JMUTEeTbHOCTE IBOTIONHOHHEIX TIPOLIECCOB.

Mexanu3mbl (POPMHUPOBAHHS OMOIOTHYECKOTO Pa3HOO0pazHs.



Ponb 3BomIONMOHHONM OWonoruu B pa3paboTke HAyYHBIX METOJIOB COXpaHeHUs OHOpa3zHooOpasus.
MUKPOIBOIOIHUSA M KOIBOJIIOIHMS MMAPA3UTOB H WX XO035€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOHYMBOCTH K
AHTHOHOTHKAM U CIIOCOOBI OOPHOBI C HEll.

JdemoHcTpanmnu

[oprpetst: C. C. YeTBepukos, 2. Maiip.

Tabnuier 1 cxembl: «MyTallMOHHAS W3MEHYUBOCTEY, «[lOMyNsSIMOHHAS CTPYKTypa BHIa», «Cxema
nposieNieHus: 3akoHa Xapau—BaitHOepra», «/IBWKylIde CHIIBI 3BONIOIUNY», «IKOIOTHYECKASs W30S
MOMYJISIMA ceBaHCKOM (openu», «['eorpaduyeckas U30SAIUS JTUCTBEHHUIBI CHOUPCKOM M TUCTBEHHHIIBI
naypckoit», «llonmynsiMOHHBIE BOJNHBI YHCICHHOCTH XWINHUKOB U KepTB», «Cxema JneicTBus
€CTeCTBEHHOTO 0TOOpay», «Popmbl OOpPLOBI 3a cylecTBoBaHUEe», «MHIyCTpHANLHBIN MeTaHH3M», «KUBBIE
uckomnaemoie», «[IoKpoBHTETBCTBEHHAS OKpacKa KHBOTHBIX», «lIpemympeskaaromas okpacka *KHBOTHEIX»,
«Du3HoNIorHueckue agantauumny», «lIpucrnoco0IeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCTEY, «Kputepun
Buja», «Buabl-nBoiiHukm», «CTpykrypa Bupa B npupojae», «CrocoObl  BUI000pa3zoBaHUS»,
«T"eorpaduueckoe BH000pa3oBaHue TPEX BUJIOB JIAHJBINICHY, «DKOIOTHYECKOE BU000pa30BaHUE BHJIOB
cuHuI, «[Tomumnonel pacrenuii», «KanyctHo-peaednsii rHOpuI».

O0opynoBanue: repdapuy pacTeHH, KOJIICKIIHH HACEKOMBIX, Uydesa MTHIl U 3Bepeil ¢ mpuMepaMu
Pa3IMYHBIX TPHUCIIOCOOIeHNI, Yydena NTHUIl U 3Bepel pasHBIX BHIOB, repOapHu pacTeHHIl OMM3KHUX BHIIOB,
00pa30BaBIIMXCS PA3MUYHBIMU CIIOCODAMH.

JlaGoparopuas padora «BbIABICHHE H3MCHUYUBOCTH Y 0co0eil 0aHOTO BHIAY.

JladopaTopuas padora «[Ipucrnoco0nenns opraHu3MOB U UX OTHOCHTEIIbHAS 11eTIeCO00Pa3HOCTY.

JlaGopaTopnas padora «CpaBHEHHE BHJIOB IO MOP(OIOTHUECKOMY KPUTEPHIO».

Tema 3. MakpoIBOJIIOIHUS U €€ Pe3ybTAThI

MeToael H3Y4eHHS MakKpodBOTIONMH. [laneoHTonmorndyeckue METOABI H3YYCHHS HBOJIOIHH.
[Tepexonusie GopMbI U (PHIIOTEHETHYECKUE PSAIBI OPTAaHHU3MOB.

buoreorpapuyeckue MeTonsl u3ydeHus 3Bomonuu. CpaBHeHHe (nopsl W (dayHbl MaTepUKOB H
ocTpoBoB. bruoreorpapudeckue odnactu 3emMan. BUIBI-OHIEMHKH U PETUKTHI.

DOMOpHONIOTHYECKHE W CPAaBHHUTENBHO-MOP(OIOrHYECKHe  METOJbl  W3Y4YeHHS  JBOIIOIHH.
I'eHeTHYecKre MEXaHU3MBI SBOIFOIMM OHTOTeHE3a U MOSBIICHUS BOJIOIUOHHBIX HOBIIECTB. [ OMOIIOrHYHBIE
W aHAJIOTMYHBIE OpraHbl. PymuMeHTapHble oOpraHel H  aTaBU3MBL  MONEKYIIpHO-TeHETHYECKHE,
OMOXMMHYeCKHEe U MaTeMaTHYeCKHe METOIBl M3YUCHHsS JBONIONUH. ['oMonoruunsie reHsl. CoBpeMeHHEIE
METO/IBI TIOCTPOCHUSI (PHITOTEHETHUCCKHUX JIEPEBELEB.

XpPOMOCOMHEIE MYTAITUH U IBOIIOIHS TEHOMOB.

O6mue 3akoHOMepHOCTH (npaBwiia) HBoMOUMH. [Ipunyun cmenvr  hynxyuii. HeobpaTtumocTtsb
IBOIIOIMU. AJaITURHAS pauanis. HepaBHOMEPHOCTE TEMIIOB IBOJIFOIHH.

JdemoucTrpanun

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

Tabmuiel ¥ cxeMbl: «PUIOTeHETHISCKHI PsI OMAIN», «APXEONTePHKCY, «3Bepo3yOLlie SIIephDy,
«Creronedansl», «Punnodurer», «CeMeHHBIE MaNMOpPOTHHKHY», «buoreorpadudeckue 30HBI 3eMIH»,
«peiip koHTHHEHTOB», «PemukThl», «HadanbHble cTaJuu IMOPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
HUBOTHBIX», «[ OMOJIOTUYHBIE M aHAJIOTHUYHBIE OpraHbD», «PyTUMEHTBI», «ATaBU3MBIY», «XPOMOCOMHEIE
HaOOpbl dYenoBeKa W IuMIIaH3e», «[JIaBHBIe HampaBleHWs JIBOMONHKY, «O0mue 3aKOHOMEPHOCTH
ABOIIOLIHIY.

O0opynoBaHue: KOJUICKIMH, TrepOapHu, MYJSKH HCKOMAeMBIX OCTAaTKOB OPraHM3MOB, MYIIKH
TOMOJIOTUYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTAaBU3MOB, KOJUICKIIHH HACEKOMBEIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe *KU3HH Ha Jemiie

HayuHble runoresbl NPOUCXOXK/IEHUS XKW3HM Ha 3emuie. AOMOreHes um naHcrnepmus. JloHaydHble
MIPEJICTABJICHHUS O 3aPOXKICHUN KU3HU (KpearnoHu3M). [UrmorTe3a mocTOSHHOTO CaMO3apOK/IeHUs KH3HU H
e€ omposepxenue oneitaMu @. Penu, JI. Cmammanumanu, JL [lactepa. IlpoucxoxaeHue KH3HH U
acTpoOHOIIOTHS.

OcHoBHBIE »JTambl HeOpraHudeckod HBoionuH. [lnaHerapHas (Teoloruueckas) HBOJIOLIHSL
XuMH4ecKkas dBOMIONHSA. AOHOTCHHBIH CHHTE3 OPTaHHYECKHX BEIISCTB W3 HeopraHudeckux. OmbIT
C. Munnepa u I'. FOpu. ObpazoBanue nomumepoB u3 MonoMepoB. KoarepBatnas runote3a A. M. Onapuna,



runoresa nepBuyHOrO OynboHa J[k. Xonnelina, renernyeckas runores3a . Ménnepa. Pubosumsr (T. Uek) u
runoresa «Mmupa PHK» V. I'unbepra. @opmupoanue MeMOpaH M BO3HMKHOBEHHE ITPOTOKIIETKH.

HcTopus 3emiu u MeToabl e€ n3ydueHus. MckomnaeMble OpraHndeckie ocTaTku. ['eoxpoHomorus u eé
MeToael. OTHOCHTEIbHAs M a0COMIOTHAS TE€OXPOHONOTHSA. ['eoXpoHONOTHYECKAass IIKala: JOHBI, JPBI,
MIEPUObI, DTIOXH.

HauanbHbie sTanel opranudeckoit 3Botonuu. [losBlieHre U 3BOTIONUS MEPBBIX KIETOK. JBOIIOLHUS
merabonusma. Bo3HUKHOBeHHME nepBbIX dKocucTeM. CoOBpeMeHHble MUKPOOHbIE OMOIUIEHKHM Kak aHalor
nepBbix Ha 3emuie coobectB. CTpoMaTouTsl. [IpOKapHOTHI M 3YKAPHUOTHI.

ITpoucxoxaeHue  2ykapuor  (cMMOMOreHe3).  DBOJIOLUMOHHOE  IPOMCXOXIEHHE  BHPYCOB.
[IpoucxoxkacHie MHOTOKICTOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKICTOYHBIX
OpraHHU3MOB.

OcHOBHBIE JTambl HBOMIONMH BBICHIMX pacTtenuii. OcHoBHBIE apoMopdo3bl pacTeHuid. Brixon
pacteHuidd Ha cymry. [losiBneHHWe CHOPOBBIX PACTEHUM M 3aBOeBaHHEe UMM Cylid. CeMeHHBIe PacTeHHsI.
[TpoucxoxkaeHHE IIBETKOBBIX PACTEHHH.

OcHOBHBIE ATalbl BOJIKOIMHM KUBOTHOrO MHpa. OCHOBHBIE apomMop(03bl KMBOTHBIX. BeHjckas
thayna. KemOpuiickuii B3peIB — MOSBICHUE COBPEMEHHEIX TUIIOB. llepBbie XOpaoBBIe KUBOTHEIC. JKHU3HL B
BOJC. OBONIONUS TMO3BOHOUHBIX. [lpomcxoxkaenne ampubuii u pentwumit. Ilpoucxosknenue
MJICKONHUTAIONMUX ¥ mTull. [lpuHimmn kmoueBoro apomopdosa. OcBoeHue OeClO3BOHOYHBIMU U
MIO3BOHOYHBIMH JKHBOTHBIMU CYIIIH.

Pa3ButHe kM3HM Ha 3emiie 1O ’paM M IEepUOoJIaM: apxel, MpOoTepo30H, Naneo3oi, Me3030i,
KaitHO30i. OO0Ias XapakTepucTHKa KIMMAaTa M TeOJOTHMYECKMX mnporeccoB. [losiBieHHe u  pacuBeT
XapaKTEPHBIX OPraHU3MOB. YTIIe00pa30BaHHUE: €ro YCIIOBUS U BIIMSIHHE HA ra30BbIi COCTAB aTMOC(epBhl.

MaccoBble BEIMUPAHHS — DKOJIOTMUECKHE KPH3HUCHI Ipouuioro. [IpHYmHbBl U CIEICTBUS MAacCOBBIX
BeIMHpaHuii. COBpPEeMEHHEBIH OJKONOTHYECKHil KpHu3uc, ero ocobennoctu. lIpobrema coxpaHeHHS
OdmnopaznooOpasus Ha 3emie.

CoBpemMeHHas cuctema opraHudeckoro mupa. [Ipunimmner kinaccudukaimuu opranu3zMoB. OCHOBHbIE
CHCTEMATHYECKUE TPYIIILI OPraHU3MOB.

JdemoucTrpanun

Hoptperst: @. Penu, JI. Cnayutanunanu, JI. Tlactep, M. U. Meunukos, A. U. Onapun, Jx. Xonaeiin,
I'. Ménnep, C. Mumnep, I'. FOpmn.

Tabmumpr  u cxeMmbl: «Cxema ombita @. Pegu», «Cxema omerta JI. [lacTepa mo wW3ydeHHIO
camo3apokIeHus Ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «9Tansl HeopraHUYeCKONW IBOTIOLIUIY,
«l'eoxpoHonoruueckas 1mkana», «HadaneHble 3Tambl OPraHUYecKoi HIBONKOIUNY», «Cxema oOpazoBaHHs
yKapuoT myTéM cuMmOuoreHesa», «Cucrema XWUBOW mnpuposbe», «CTpoeHHe BUpycay, «ApoMopdo3bl
pacteHuit», «PuHHOGUTHIY, «OJHOKIETOYHBIE BOJOPOCIHY», «MHOrOKIETOUHBIE BOJIOPOCHHY, «MXn»,
«ITanopoTHuKn», «l'0l0CEMEHHbIE pacTeHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHA
KUBOTHOTO Mupa», «ApomMopdo3bl KHUBOTHBIX», «[Ipocreiimme», «Kumeunomnonoctusie», «llmockue
YCPBHY, «Unenucronorue», «PrBIOBIY, «3eMHOBOHEBIEY, «[IpecMbIkaronecs», «[Itunmey,
«MnexonuTaoniuey, «Pa3BUTHE KU3HH B apXCHCKOW 3pe», «Pa3BuUTHE XU3HH B MPOTCPO30MCKOM 3pe»,
«Pa3BUTHE KM3HU B NAJICO30MCKON dpe», «Pa3BUTHE KM3HU B ME3030MCKOM 3pe», «Pa3BUTHE KHM3HU B
KaitHO30MCKOit 3pe», «CoBpeMeHHas CUCTeMa OPraHMYEeCKOT0 MUPay.

OOopynoBanue: repdapuy  PacTeHHH PAa3JIMUHBIX OTJENOB, KOJUJIEKIIMA HACEKOMBIX, BIAXKHBIC
npenaparsl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIHH UTTIOKOJKHUX, CKEIICTHI O3BOHOYHBIX )KUBOTHBIX,
qyuyena INTHIl U 3BEpei, KOJUICKIUU OKAMEHEIOCTEH, MOJIC3HBIX HCKOMACMBIX, MYISKH OpPraHUYCCKHUX
OCTAaTKOB OPraHHU3MOB.

BupryaasnHas JadoparopHas padora «MonenupoBanue onbIToB Mumiepa—tOpH mo u3ydeHuUio
a0MOreHHOTO CHHTE3a OPraHMYeCKHX COeMHEHU B IEPBHYHOMU aTtMocheper.

JlaGopaTopHasi padora «/3yueHue u onMcaHue UCKOIIAEMBIX OCTATKOB JPEBHUX OPraHH3MOBY.

IIpakTHueckasn padora «M3yueHne 0cOOEHHOCTEH CTPOSHUS PACTEHUI Pa3HbIX OTJIEIOBY.

IIpakTuyeckas padora «3yueHue ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHEIX ).

Tema S. IIpoucxokaeHue 4eJ10BeKa — AHTPONOreHe3

Pasnens! u 3agaun aHTpONOI0rHH. MeTO bl aHTPONOJIOTHH.

CraHoBneHHe TpeACTaBICHHI O IPOUCXOKICHHU  YelIOBeKa. PenMruosnsie  BO33pCHHS.
CoBpeMeHHbIE HAYYHbBIE TEOPHH.



Cxo/1cTBO yesoBeka ¢ JKMBOTHBIMM. (CHCTeMaTH4ecKoe I0J0keHHe desoBeka. CBujeTenbcTBa
CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMH: CPaBHHUTEJIbHO-MOPQOJOrHyeckue, 3MOpHOIorHieckue, (pusnooro-
OuoxuMuueckue, nosencHUeckue. OTIHYMS dYeloBeKa OT JKMBOTHBIX. lIpAMoxokaeHHE M KOMILICKC
CBA3AHHBIX C HUM IIPHU3HAKOB. Pa3BHTHE rOJIOBHOTO MO3Ta U BTOPOH CUTHAJIBHOH CHCTEMBL.

JBmkymue cuibl (akTophl) aHTpoIloreHe3a: OHonoruueckue, coruanbiele. CooTHOIIEHHE
OMOJOrHYECKHX M COLMAIBHBIX (DAKTOPOB B AHTPOIOIeHE3e.

OcHoOBHBIE CTaJIMK aHTponoreHe3a. PaHHUe yenoBekooOpa3Hble 00e3bsiHbl (ITPOKOHCYJ/IbI) U PaHHHE
MOHTW/IBI — OOIIME NPEJKH YeJOBeKOOOpa3HbIX 00e3bsH U JII0JIeH. ABCTPANONUTEKH — JBYHOTHE MPEIKH
moJieil. YenoBek ymelblid, EPBbIE U3rOTOBIEHUS OPYAMH Tpyaa. HeloBeK NPAMOXOIAIIMA U IEPBBIN BBIXO/1
moneit 3a npenenasl Agpuku. YenoBek reiaenb0eprckuii — oOIMKH MPeaoK HeaHICPTaTbCKOTO YEIOBEKA U
4eJI0BeKa pa3yMHOro. YenoBek HeaHAEpPTaIbCKUH KaK BUJ JIIOAEH XOJI0IHOro Kiaumara. YemoBek pa3yMHbBIN
COBPEMECHHOTO THIA, [CHHCOBCKUI UEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mperenaMu AdpHKH.
[TaneoreHeTnka U NaJleOreHOMHKA.

DBOIIOLMS COBPEMEHHOT0 uesioBeka. EctecTBeHHBbIH 0TOOP B MONyIsAUsaX yenoBeka. MyTallMOHHbIH
npouecc U noaumopusM. TlonyissinoHHbIE BOJHBI, Jpeid reHoB, murpaius u «3pQexkT oCHOBATEN» B
MOMYJIAIMAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [lonartue o pace. bonpmme pacel: eBporeouaHas (eBpasuiickasi), aBCTpajo-
HerpouaHas (dPKBaTOpHaIbHas), MOHTOJIOHAHAS (a3MaTCKO-aMepHKaHcKas). Bpemsa u myTu pacceneHus
4yeloBeKa IO IUlaHeTe. EOuWHCTBO 4enoBedeckux pac. Haydnas HecOCTOSATENBHOCTH — pacH3Ma.
ITpucnocoONeHHOCTh YeJIOBEKa K Pa3HbIM YCIIOBUSM OKpysKarolei cpeasl. BiausiHue reorpaduueckoit
cpejibl U jipeiia reHOB Ha MOP(OJIOrHIo U (PU3HOJIOTHIO YeT0BeKa.

MexIMCUUIUIMHAPHBIE MeTO/bl B (pu3mueckoi (OMOJIOrHYecKoi) aHTPONOIOIHH. DBOIHOIMOHHAS
AQHTPOIIOJIOTHS U MAJCOaHTPOIIOIOTHS YEIOBEUECKUX TOMyIAIni. bHoconnanpHble HCCIEN0BAaHUA TPUPOIBI
qesoBeka. MceaenoBanre KOIBOMONHNN OHOIOTHUECKOTO U COIIHATIBHOTO B UCIIOBEKE.

JdemoHcTpanmnu

Hoprperst: Y. Japsun, JI. Jluku, 5. S. Porunckuii, M. M. I'epacumos.

Tabauibl U cxembl: «MeTobl aHTPOIIONOrHKM», «["0JIOBHOM MO3r 4enoBekay, «HenoBexkooOpasHbie
00e3bsiHb», «CKelleT 4YeloBeKa W CKesleT IuMnaH3e», «PyIuMeHTbl W aTaBu3Mbl», «/[BHxKylme cuiibl
AHTPONOreHe3a», «IBOJIIOIMOHHOE JIPEBO YeJIOBEKa», «ABCTpalonuTeky, «HenoBek yMmenslit», «Henopek
IPSIMOXOIANMiiy, «JleHncoBckui wenoBek» «Heannmepransuel», «KpomanboHUEI», «lIpenku uenoBexay,
«OTansl HBOIIOIHH YeI0BeKa», «Packl uenoBekay.

ObopynoBanue: MyJSKH OKaMEHENIOCTeH, IMpeAMETOB MaTepHalIbHOW KYJIbTYPHI IPEAKOB YEIOBEKa,
penpoaykuuu (Qororpadun) kaptuH ¢ MUPOJIOTHUECKUMH M OMOJIEHCKUMH CHOKETaMU MPOUCXOMKICHUS
qenoBeka, (ororpaguu HaxoJOK HMCKONAEMBIX OCTATKOB 4YEJIOBEKA, CKEJeT 4YelIOBEKa, MOJelb 4Yepena
4el0BeKa M 4eperna HIMMIIaH3e, MOJeIb KHUCTH YeJOBEKa M KHUCTH IIMMIAH3e, MOJIEIM Topca IPeaKoB
4eJI0BeKa.

JlaGopaTtopHas padora «/3yuenne ocoOCHHOCTEH CTpOCHHS CKeJlIeTa YEIOBEKa, CBI3AHHBIX C
IPSIMOXOKICHHEM.

IIpakTuueckas padora «l3ydcHue 3KOIOrHYECKUX afaNTallki YeIOBEKay.

Tema 6. JKo10rHsi — HAYKa 0 B3aHMOOTHOIIEHHSIX OPraHH3MOB U HATOPraHH3MeHHBIX CHCTEM
C OKpY:Kalolel cpeaoi

3apokaeHue W pa3BuUTHE dKonoruu B Tpymax A. ['ymbompara, K. @. Pympe, H. A. Ceseprosna,
D. l'ekkens, A. Tencmm, B. H. Cykauépa. Pa3mensr w 3amaun »Komorud. CBs3b DKOJIOTHH C JIPYTHMH
HayKaMH.

Mertonsl akonoruu. llomeBbie HaOMIOMEHHUS. DKCIEPUMEHTHI B OKOJOTHH: TPUPOIHEIC H
naboparopuble. MojenupoBaHue B HKOJOTHA. MOHHUTOPUHT  OKPYKAKIIEH Cpeibl:  JOKAIbHBIN,
PErMOHANBLHBIN U TT100aTBHBIH.

3HavyeHHe SKOJIOTMYECKUX 3HAHWHM Ui 4eJOBeKa. JKOJOTHYECKOEe MHPOBO33PEHHE KaK OCHOBA
CBS3CH demoBeuecTBA ¢ MpHpoaoil. PopMUPOBAHHE HJKOJIOTHYCCKOM KyIbTYphl M JKOJIOTHYCCKOM
TPaMOTHOCTH HACEICHHUS.

JdemoHcTpanmnu

[optpetsr: A. I'ymboasar, K. @. Pynwe, H. A. CeBeprios, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumpl  u  cxemel: «Pa3gensr  sxomorum», «MeTompl dKoIoTHH», «(CXeMa MOHHTOPHHTA
OKPYKAILEH CpeibI».




JlaGopaTopHasi padota «l3yuyeHue METOI0B IKOJIOTHYECKHX UCCIE0BAHUI.

Tema 7. OpranusmMsl 4 cpeia 00UTAHHUS

Dkosnoruyeckue (akTopel M 3aKOHOMepHOCTH HX JeicTBus. Kiaccndukanus 3KOIOTMYECKHX
tdakTopoB: abmoTuueckue, OuWOTHUECKHe, aHTpororeHnsle. OOmMe 3aKOHOMEPHOCTH — JeHcTBUA
skonorndeckux  (daxropos. IlpaBuno wmunumyma (K. Hnpenrens, FO. JIubux). TonepaHTHOCTS.
DOBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHHU3MBI.

Abunornueckue (¢aktopel. CBeT Kak »KoOJOTHUYeCKHi Qakrop. JlelicTBHEe pa3HBIX Y4YacTKOB
COJTHEYHOT'O CIIEKTpa Ha OPraHM3Mbl. DKOJOTHMYECKHE TPYIIIbI PACTEHHH W JKMBOTHBIX 10 OTHOIIEHHIO K
cBety. CurnanbHas poib cBeta. POTONEePHOAU3M.

Temmepatypa Kak 9kojorudeckuii  ¢akrop. [lelictBue TeMmepaTyphl Ha  OpPraHU3MEL
INolikunoTepMHBIE H TOMOHOTEPMHBIC OPTaHU3MBL. DBPUTEPMHBIC H CTCHOTEPMHEIC OpTaHH3MBI.

BrnaxkHocTh Kak 3konormdeckuii ¢akrop. IlpucnocoOneHus pacTeHHi K MOJAEPKaHUIO BOIHOTO
Oananca. Knaccudukanus pacteHuil mo OTHOIIEHUIO K BoJe. [IpucnocoOneHust )KUBOTHBIX K M3MEHEHHIO
BOJTHOTO PEXHMA.

Cpenpl  obHWTaHUS  OpPraHH3MOB: BOJHAs, HA3eMHO-BO3AYIIHAS, IMOYBCHHAsA, INyOHHHas
[OJNOYBCHHAs, BHYTpUOpraHu3MeHHass. PU3HKO-XUMHUYCCKHE OCOOCHHOCTH cpel OOHTAaHUS OpPTraHU3MOB.
[Ipucnocobnenust OpraHu3MoB K KH3HH B Pa3HBIX Cpelax.

buonornueckne putMmbel. Buemnue u BHyTpeHHHEe puTMBL. CyTouHbIC M TOIMYHBIC PHTMEL
[Tprcnoco0neHHOCTE OPraHM3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBUH KHU3HH.

Kwuznennsie popmbl opranu3moB. [ToHarue o xu3HeHHOH (opme. KnuzHeHHBIE (HOPMBI paCTEHHI:
JIepeBbsi, KYCTaPHHUKH, KYCTAPHHYKH, MHOTOJIETHHE TpPAaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (HOPMBI
’KMBOTHBIX: THAPOOHOHTEI, TeOOHOHTEL, a3po0HOHTEL. OCOOCHHOCTH CTPOCHHS U 00pa3a JKHU3HH.

buoruueckue ¢axTopsl. Buapl OHOTHUECKHX B3aUMOJCHCTBHI: KOHKYpPEHIIHS, XHIIHHYECTBO,
cumObuo3 u ero dopmel. [lapasuTusMm, Koomepauus, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAaHTCTBO,
HaxyieOHnuecTBO). Herpoduueckue B3aumopeiicTeus (Tonuueckue, Gpopudeckue, padpudeckue). 3HaYeHHE
OMOTHUYECKHX B3aUMOJEHCTBHHM I CYNIECTBOBAHHS OPraHM3MOB B cpene oOurtanus. [IpuHImn
KOHKYPEHTHOTO UCKITFOUEHHS.

JdemoucTrpanun

Tabnmuubl U cxeMul: «JKomoruueckue (GaxkTopbl», «CBETOBOIl CHEKTp», «IKOIOTHMYECKHE TPYIIIBI
’KMUBOTHBIX IO OTHOILGHUIO K CBETY», «TemIOKpOBHBIC >KUBOTHBIE», «XOJIOAHOKPOBHBEIC JKHBOTHBICY,
«DU3HONOTHYECKHE alaNTalluH XUBOTHBIX», «Cpeabl OOHTaHUS OpraHu3MoB», «bHOIOrHYecKHEe PHTMEIY,
«Knznennsie GopMbl pacteHuin», «Ku3HeHHbIE (DOPMBI KUBOTHBIX», «IKOCHCTEMA ITUPOKOIMCTBEHHOTO
neca», «IJkocucrema XBoWHoro Jecay», «llemwm nuTaHms», «XumHWdecTBo», «llapazutzm»,
«KonkypeHuus», «CumMOn03», «KoMMeHCATHU3M».

Obopynoranue: repbapiu pacTeHUil M SKWBOTHBIX, MPHCIIOCOOJIEHHBIX K BIMSHHIO DPa3IHYHBIX
IKOJIOTHUCCKUX (PakTOpoB, repdapHu CBETOMIOOUBBIX, TCHEMIOOMBBIX U TCHEBLIHOCIMBLIX pPACTCHHIA,
CBCTONMIOOMBLIC, TCHEMIOOMBBIC H TEHEBBIHOCIMBBLIC KOMHATHBIC pacTeHHs, IepOapHH M  KOJUICKLIHHU
TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTONYMBLIX pacTEHUIl, yydena NTUIl U 3Bepeil, repdapuu pacTeHHIA,
OTHOCSNIUXCS K TUTpoduTam, kcepoputaM, Me30(h)uTaM, KOMHATHBIC PACTEHHUS JIAHHBIX TPYIII, KOJUIEKIIUN
KMBOTHBIX, OOMTAIOIIMX B pa3HBIX cpenax, repdapuH M KOJJIEKIIMH PACTEHHI M JKUBOTHBIX, 00JIaIatOIMX
4epTaMH NPUCTIOCOOTICHHOCTH K CE30HHBIM W3MEHEHHSIM YCIIOBHH JKHM3HHU, repOapru U KOJJIEKIIMH PaCTeHHH
M KMBOTHBIX pa3IMYHBIX SKU3HCHHBIX (POpM, KONJICKIMM JKHBOTHBIX, YYacTBYIOIIMX B Pa3IHYHBIX
OMOTHUYCCKUX B3aUMOJCHCTBUAX.

JlaGoparopuas padora «BrisgBIcHNE IPHCIOCOOICHNN OPraHH3MOB K BIHSAHHIO CBETa».

JlaGoparopuas padora «BpisgBIcHNE IPHCIOCOOICHN OPraHH3MOB K BIHSHHIO TEMIIEPATyPhI».

JlaGopaTropHas padoTa «AHaATOMHYECKHE OCOOCHHOCTH PACTEHUI M3 Pa3HBIX MECT OOUTAHHS.

Tema 8. IKko/10rus1 BHA0OB H MOMYJIAIMIT

DKOJIIOTHYECKHE XapakTCPUCTHKH MOMyisimuu. [lomynsumus kak OwollorHueckass cHcTema. Ponb
HEOJTHOPOTHOCTH Cpenbl, (pu3nuecKux OapbepoB W OCOOCHHOCTEH OWOJOTHH BHUIOB B (hOPMHPOBAHHH
MIPOCTPAHCTBEHHOH CTPYKTYPBI MOMysmnuii. OCHOBHBIE TTOKA3aTEIH MOMY/ISIHUA: YHCICHHOCTD, TUIOTHOCTD,
BO3pacTHAas U MOJ0Bas CTPYKTYpPa, POKIaeMOCTh, IIPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAIIHA.

DKOJIOTHYECKas: CTPYKTYypa Momymsanui. O1eHKa YUCICHHOCTH MOMYJIAIHH. [IHHaMHUKa TTOMYJISIIHH |
e€ perynsuus. buorudeckuii nmoreHumMan nomynsnud. MoJlemupoBaHue JIMHAMHUKU TOMyisiiiuu. Kpusbie



pocTa YMCIEHHOCTH mnonyiasnud. Kpupble BbDKUBaHUA. Perymsiiiusi 4YMCIEHHOCTH MONYJSIMA: POIb
(hakTOpOB, 3aBUCANIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. JKOJOTHYECKHWe crpateruu BujoB (r- u K-
CTpaTeTHH).

[lonsTe 00 DKOMOTHYECKOH HUIE BHAa. MecTtooOuTanue. MHOTOMepHAas MOJETh 3KOIOTHYCCKOH
uumy k.. Xatuuncona. Pazmepsl skosioruueckoi Hullk. [loTeHnmansHas v peain30BaHHAas HUIIH.

Buj kak cucrema nmonynsinid. Apeaiibl BUAOB. BHIbl M MX KU3HEHHbBIE CTPATErHH. JKOJIOTUYECKHE
9KBHBAJIEHTHI.

3aKOHOMEPHOCTH MOBE/ICHUSI U MUTPAIIMid JKUBOTHBIX. BUONOTHYECKHEe MHBA3HH YYKEPOIHBIX BUJIOB.

JdemoucTrpanun

[loptpert: . M. XaTyuHCOH.

Tabmumpl W cXeMbL: « DKOJIOTHUECKHE XapaKTCPHCTUKH momymsamnuu», «lIpocTpancTBeHHAs
CTPYKTYypa TMONmyIsanun», «Bo3pacTHele THpaMHIB TONyIsanuu», «CKOPOCTh 3acelecHHsS IOBEPXHOCTH
3eMuld pa3IMYHBIMHM OpraHu3MaMmy, «Mojens 3xonoruueckoi Humu k. M. XatuuHcoHay.

O0opynoBanue: repdapuu pacTeHHH, KOJUIEKI[UN KHUBOTHBIX.

JladopaTopHasi padora «IIpucriocoOiieHns ceMsiH paCTEHUH K PacCesIeHUION.

Tema 9. DK0JI0rus CO00IMIECTB. IKOJOITHYECKHE CHCTEMBI.

Coo0mrectBa opranu3MoB. buoiienos u ero cTpykTypa. CBs3u MekIy OpraHu3MaMH B OMOLICHO3E.

DxocrcTeMa Kak OTKpbITas cucrteMa (A. JIxk. Tencnu). OyHKIMOHATBHBIE OTOKH OPraHu3MOB B
IKOCUCTEME: TPOJIYIIEHTHI, KOHCYMEHTHI, PeylleHThl. Tpodudeckne ypoBHH. Tpodudeckue Ienu U CeTH.
Adunornyeckue 010ku 3kocucTeM. [10YBEI U WIIBI B 9KOCHCcTeMax. KpyroBopoT BelIeCcTB ¥ OTOK 3HEPTHH B
IKOCHCTEME.

OcHoBHBIE TOKAa3aTEIM SKOCUCTEMEI. bruomacca M MpoAyKUHA. DKOJOTHYECKHE MHPaMHILI YHCEN,
OMOMacChl U PHEPTHH.

Hunamuxa  sxocucmem. Kamacmpoghuueckue  nepecmpoiiku.  @uykmyayuu. HanpaBieHHBIC
3aKOHOMEpPHBEIE CMEHBI COOOIIeCTB — CYKIlecCHH. [lepBUYHBIE W BTOPWUYHBIE CYKIIECCHH M WX TMPUYHHEIL.
AHTPOTNIOTeHHBbIE BO3JIEHCTBUS Ha cyKileccHH. KimmmakcHoe cooOmiectBo. buopasHooOpaszue W mMoaHOTA
KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpupoaHbIe YKOCHCTEMBL. JKOCUCHEMbl 036D U peK. DKocucmemvl Mopell U OKeanos. IKocucmemvl
MYHOp, 1eco8, cnenetl, NyChblHb.

AHTpPOTMOTeHHBIE IKOCUCTEMBI. ATpOIKOCUCTEMA. ATPOIIeH03. Pa3nuuus Mexay aHTPOIIOTeHHBIMU U
MIPUPOIHBIMH dKOCHCTEMAaMH.

Ypboakocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opojackas ¢rnopa wu dayHa.
CuHaHTponM3anus TOPOJACKOH (ayHbl. buonorudeckoe W XO3sSHCTBEHHOE 3HAYEHHE ATPOIKOCUCTEM U
ypOo3KOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHM3MOB B 3KOocucTeMax. Porb
Kackaonoz2o sghghekma u 6U006-20UPUKAMOPOE (K1i0UuesblX 6U008) 6 (OVHKYUOHUPOBAHUU HKOCUCHEM.
[lepeHoc HEPTUH U BEIECTB MEKIY CMEKHBIMH YKOCHCTEMaMH. Y CTOHYHBOCTE OPTraHHU3MOB, MONMYIALHN U
AKOCHCTEM B YCIOBHSIX €CTECTBCHHBIX M aHTPOIOTCHHBIX BO3IEHCTBHH.

Mexanuzmbl 8030€licmeus 3a2PAHEeHUll PA3HLIX MUNOE HA CYOOPeaHUZMEHHOM, OpP2aHU3MEHHOM,
HONYIAYUOHHOM U IKOCUCTHEMHOM VPOBHSX, OCHO8bl IKOI0SUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTo10710THs MOHUTOPHHTA €CTECTBEHHBIX H aHTPOMOTEHHBIX IKOCHCTEM.

JdemoucTrpanun

[loptper: A. JIk. Tercnu.

Tabmumer  u cxembl: «CTpykTypa OHoOIeHO3a», «JKOCHCTEMa NIMPOKOIMCTBEHHOTO Jecay,
«JKocHcTeMa XBOHHOTO Jeca», «DYHKIMOHAIBHBEIE TPYINBl OPraHU3MOB B JKOocHcTeMe», «KpyroBopoT
BelIeCcTB B dKocHcTeMey, «llenu mutanus (mactOUIHAS, JETPUTHAS )», «DKOJIOTHYECKAs MHPAMK/IA YUCEI»,
«DIKosoruyeckas mupaMuaa OMoMaccel», « IKOIOrHYecKas nupaMuia Heprumny», «OopazoBanue 0o10Ta»,
«[lepBuunas cykieccus», «BoccTaHopneHue Jieca moclie moxkapa», «IKOCHCTEMa 03epa», «ATPOICHO3»,
«KpyroBopoT BemiecTB U MOTOK PHEPTHH B arporieHo3e», «[Ipumepsl ypOoIskocucTeM».

O0opynoBanue: repdapuy pacTeHHi, KOJJICKIIUM HACEKOMBIX, Uydelia NTHUIl U 3Bepeil, repbapuu
KYNIBTYPHBIX U AUKOPACTYIINX pacTeHUI, aKBaAPHYM KaK MOJETh YKOCHCTEMBI.

Ipakruyeckan padora «/3ydenne u onucanue ypooIKOCHCTEMBD.

JlaGoparopuas pabdora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHHCTOHOTMX B Pa3sHBIX
IKOCUCTEMAX ).




IKCKypeHusl «IKCKypcuss B THUNMYHBIA  OuoreoueHo3 (B jyOpaBy, Oepe3HsK, €JbHHUK, Ha
CYXO/IOJIbHBIN WIIM MIOWMEHHBIH JIYT, 03€p0, 00JI0TO)».
JIKCKypeus «IKCKypCus B arpodKOCHCTEMY (Ha 1101 WIH B TEIUTMYHOE XO03SHCTBO)».

Tema 10. buocdepa — rinodaibHas IKOCHCTEMA

buocgepa — oOumernnanerapHas o0onoyka 3eMiM, IJle CYIIECTBYET WIM CYLIECTBOBAJIA KH3Hb.
PazeurtHe npezacraBineHuit o Ouocdepe B tpynax 3. 3rocca. Yuenue B. WM. Bepnanckoro o Ouocdepe.
O6uactn 6uocdeps! u e€ cocran. JKuoe BenecTBo Onochepsl U ero GyHKIMH.

3aKOHOMEPHOCTH  cyllecTBoBaHusd  Ouocdepbl. OcobeHHocTn  Ouocepsl  Kak — rioOanbHON
AKOCHCTEeMBI. JlMHaMHueckoe paBHOBecHe B Onochepe. KpyroBopoTsl BemecTB 1 OMOT€OXUMHUCCKHE IIHKIIBI
(yrnepoma, azota). PuTMuuHOCTE SBICHUH B OHnochepe.

3onanpHOCTh OuOchepsl. [lomsatue o O6uome. OcHOBHBIE OMOMBI CYIIHM: TYHIpa, XBOMHBIE Jeca,
CMENIaHHbIE W IIWPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, MYCTBIHH, TPOMHMYECKHE JieCa, BBICOKOTOPBS.
Kimmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa M (YHKIMS KMBBIX CHCTEM, OLEHKA WX PECYpPCHOro noTeHuuasa u OuocdepHbIx
hyHKIIHHA.

JdemoHcTpanmnu

[optpetsr: B. . Bepuanckuii, D. 31o0cc.

Tabmuuet u cxemsl: «I'eoceps! 3emmn», «KpyroBopotT asora B mpupozae», «Kpyrosopot yriaepoia B
npupozae», «KpyroBopor kuciopoaa B npupoje», «Kpyroropor Bojel B npupoje», «OCHOBHbIE OHOMBI
cymmy, «Kimmmarudeckue nosica 3emnny, « Tynnpay, «Taiiray, «Cmemanusiil jiec», «lIIupoxkonucTBeHHbII
necy, «Crenb», «CaBanHa», «IlycrbiHay, « Tpornuyeckuii ec».

ObopynoBanue: repdapuy pacTCHHH pa3HbIX OMOMOB, KOJUICKIIHH KHBOTHBIX.

Tema 11. YestoBek u OKpy:KalOUIas cpeaa

DKOJIOTHYECKHE KPU3MChI M MX npuuuHbl. Bo3zeiicTBue denoseka Ha Ouocdepy. 3arpsizHeHHE
BO3JIYIIHOU cpefbl. OXpaHa BO3/ayXa. 3arpsi3HeHue BOIHON cpebl. OxpaHa BOJHBIX pecypcoB. PaspyuieHue
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOT€HHOE BO3/ICHCTBHE HA PACTUTENBHBIA M KUBOTHBIM MHUp. OXpaHa PpacTUTEIBHOTO M
KUBOTHOTO Mupa. OCHOBHBIC MNPHHIMILI OXpaHbl npuponsl. Kpacubie kuuru. Ocobo oxpaHseMble
npuponnsie Tepputopun (OOIIT). boranuueckue caapl U 300JI0THIECKHE TAPKH.

OcHOBHBIE TPUHIUOBL yCTOMYMBOTO pa3BUTHS 4YelIOBeYeCTBA W INpUpOIbL. PammonampHOE
MPUPOJIONIONB30BAHUE U COXpPaHEHHE OWONIOTHYeCKOTO pazHooOpazus 3emud. OOmHMe 3aKOHOMEPHOCTH
rJI00ANBHBIX  YKOJIOTHYECKHUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO KpH3MCa W €ro  BepOsTHBIE
MOCJIEC/ICTBHS.

Pa3ButHe METOIOB MOHHMTOPUHTA Pa3BUTHSA OIACHBIX TEXHOTEHHBIX mponeccoB. Cucmemuule
ucciredosanuss nepexoda K pecypcocbepezaiowjeti U KOHKYPeHmMOCcnocobHol sunepeemure. buonozuueckoe
pasznoobpasue u ouopecypcwl. Hayuonanohvie ungopmayuonnsie cucmemnl, obecneuusaiowjie 00Cmyn K
uHgopmayuu no cocmMosIHUI0O OMOeIbHbIX 81008 U IKocucmem. OCHOBbL IKopeabuIUmayuu 3Kocucmem u
cnocoH06 6opLovl ¢ GUONOBPEHCOCHUAMU. PeKOHCMPYKYUA MOPCKUX U HAZEMHBIX IKOCUCTIEM.

JdemoucTrpanun

Tabmuibl ¥ cxeMsbl: «3arpsizHeHHe artMochepbl», «3arps3HeHue rTujpochepb», «3arps3HeHHe
nmouBbl», «llapuuxoBreiit  dddexT», «Ocobo oxpaHseMmMble TMNPUPOAHBIE TeppuTOpumM», «Momenu
YIIPaBISICMOT 0 MUPay.

ObopynoBanue: Gpororpaduu  OXpaHSEMBIX pacTeHHl W JKUBOTHBIX KpacHoit kuurm Poccuiickoit
Denepanun, KpacHol KHHTH peruoHa.

NJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYEBHOI'O IPEJIMETA

JIMYHOCTHBIE PE3YJIbTATHI

@®I'OC COO ycraHaBnuBaeT TpeOOBaHHS K pPE3yIbTaTaM OCBOCHHS OOYYAIOUIUMHCS IPOrpaMMm
cpeaHero o0mero o0pa3oBaHus: TUYHOCTHBIC, METATIPEIMETHBIC H TIPEIMETHBIC.

B cTpyKTYpe THUHOCTHBIX PE3yJIBTATOB OCBOCHHUS MPOTPAMMEI IO OHOJIOTHH BBHIIEICHBI CIICTYIOIIHE
COCTABJISIIONINE: OCO3HAHHE OOYYAIOIUMHCS POCCHHCKOH TIpakIaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO,  CAMOCTOSTEIBHOCTH H  CAMOONPEICICHHIO, Haiuyle  MOMueayuu X  OOYICHHIO
OHMOJIOTHH, yeleHanpasieHHoe pazsumue BHYTPEHHUX yOeXK/JIEHHH JIMYHOCTH HAa OCHOBE KJIKOYEBBIX



LHEHHOCTEH M MCTOPMYECKHMX  TPaJMUMH  pa3BUTHS  OMONOTMYECKOr0  3HAHUSA, 20MOBHOCMbL U
cnocobHocmb O0OYUYAIONIMXCA  PYKOBOJICTBOBATBCH B CBOEH  JICATENILHOCTH  LIEHHOCTHO-CMBICIOBBIMH
YCTaHOBKAaMH, IIPUCYIIMMH CHCTEME Ouonorn4ecKoro oOpa3oBaHus, Hauyue
npagoco3HaHus YKOINOTHIECKON KYIbTYPLL, CHOCOOHOCHU CMAGUmb 1EIH U CTPOUTE KU3HCHHBIC IITaHbL.

JIMuHOCTHBIC Pe3yIbTaThl OCBOCHHS MPOrpaMMBI IO OHOJIOTHH JOCTHTalOTCsS B CIHHCTBE Y4eOHOH H
BOCITMTATEILHONH JEATENBHOCTH B COOTBETCTBMHM C TPAJMLUMOHHBIMM POCCHHCKMMH COLIMOKYJIBTYPHBIMH,
MCTOPHYECKMMHU M JIyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, NIPHHATBIMU B 00IECTBE NPABHIIAMH U HOPMaMH
MOBEJICHHUA M CHOCOOCTBYIOT NIPOLECCAM CaMOIO3HAHUSA, CAMOBOCIMTAHHUA M CaMOPa3BUTHS, PA3BUTHSA
BHYTPEHHEH MMO3ULMK JIMYHOCTH, NMATPHOTHU3MA M YBAXKEHHUS K 3aKOHY M [PABONOPSJIKY, YEJIOBEKY Tpyla M
CTapIieMy IOKOJCHHIO, B3aHMHOTO YBaKCHMs, OCpPE:KHOIO OTHOIICHHS K KyIbTYpHOMY HAcleAHI0O H
TpaJHULUsAM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoll @enepanuy, IpHpOIE H OKPYXKAIOLICH cpene.

JInuHOCTHBIC Pe3y/IbTaThl OCBOCHHS yueOHOTO IpeaMera «BHONIOrua» JOKHEI OTpakaTh TOTOBHOCTD
M CIOCOOHOCTh O0YYarOIIMXCs PYKOBOJICTBOBATHCA C(OPMHUPOBAHHON BHYTPEHHEH IMO3MIMEN JIMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpPHMEHTAlMi, TO3UTHBHBIX BHYTPEHHHUX YOE€XKJEHHH, COOTBETCTBYIOILHX
TPAJIMLIMOHHBIM  LIEHHOCTAM POCCHICKOro 001IeCcTBa, PACHIMPEHHE JKU3HEHHOTO ONbITa W ONbITa
NESTENBHOCTH B IIPOLIECCE pead3allid OCHOBHBIX HAIPABICHHH BOCHUTATENLHOH OEATENBHOCTH, B TOM
qHCIIe B YaCTH:

1) rpakIaHCKOro BOCIIMTAHUA:

cOopMHPOBAHHOCTE IPaxkIaHCKOH MO3HIUH 00y4alomerocss Kak akTUBHOTO M OTBETCTBCHHOTO WiIeHA
poccuiickoro o0uiecTsa;

OCO3HAHHE CBOMX KOHCTUTYLIIMOHHBIX NPaB U 005A3aHHOCTEH, YBAKEHHE 3aKOHA M PABONOPS/IKA;

TFOTOBHOCTb K COBMECTHOH TBOPYECKOW JIEATEIBHOCTH MPH CO3JaHUM YYEOHBIX IPOEKTOB, PELICHUH
yueOHBIX ¥ MO3HABATEIbHBIX 3a71a4, BLIIOTHEHUH OMOIOTHUECKHX IKCIIEPHMEHTOB;

CIIOCOOHOCTH OTpEAeITH COOCTBEHHYIO IO3HIIMIO 10 OTHOILICHHIO K SIBICHUSAM COBPEMCHHOI JKH3HH
H OOBSACHATE €€;

YMEHHME YUUTBIBATH B CBOMX JIEHCTBUSAX HEOOXOMMOCTh KOHCTPYKTHBHOI'O B3aUMOJICHCTBUS JIHOJIEH C
pa3HbIMU YOEKIAECHHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMAJIBHBIM TTOJIOKEHHEM;

TFOTOBHOCTb K COTPY/IHMYECTBY B IPOLIECCE COBMECTHOI'O BBINOJIHEHHUs Y4eOHBIX, MO3HABATEIbHBIX U
MCCIIE/IOBATEBLCKUX 3a/1a4, YBAXKHUTEIBHOIO OTHOLIEHUS! K MHEHHIO OIIIOHEHTOB IPU 00CYKJIEHUH CIIOPHBIX
BOINIPOCOB OHOJIOTHYECKOTO COACPKAHHNS;

TOTOBHOCTH K TYMaHUTapHOH H BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHHUA:

C(pOPMHUPOBAHHOCTh POCCHICKONM TPaKJIAHCKOH WJACHTHYHOCTH, NMATPUOTH3MA, YBAKEHUS K CBOEMY
HApOJy, YYBCTBA OTBETCTBEHHOCTH Iepell PoauHOM, roplocTH 3a CBOM Kpaid, CBOK POJMHY, CBOM 53BIK U
KYJIBTYPY, MPOILIOE U HACTOSAIIE€ MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K NIPUPOHOMY HACIIEMIO U MAMSATHHKAM IIPUPO/Ibl, JOCTHKEHUsAM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCThL OIIEHMBATh BKJIAL POCCHHCKMX YYEHBIX B CTAHOBJICHHE W pa3BHTHE OHOJIOTHH,
IIOHUMAaHHA 3HA4YCeHHS OWONIOTMH B ITO3HAHUU 3aKOHOB NPHPOILI, B JKU3HH 4YEIOBEKAa M COBPEMCHHOIO
o01ecTna;

ujeitHas yoexJIEHHOCTb, FOTOBHOCTh K CIYKeHMIO M 3aniute OTtedyecTBa, OTBETCTBEHHOCTh 3a €ro
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHUE TYXOBHBIX [IEHHOCTEH POCCHICKOro Hapoaa;

copMHPOBAHHOCTL HPABCTBEHHOTO CO3HAHMUS, 3THUECKOTO MTOBEICHHS;

CIIOCOOHOCTL OIICHMBATh CHUTYalMI0 M TIPUHUMATL OCO3HAHHBIC pPEHICHHS, OPHEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH;

OCO3HAHHUE JINYHOT'O BKJIAJ1a B IOCTPOSHHE YCTOHYMBOro Oy 1yILIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMUM POUTEIIAM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPHHATHS
IIEHHOCTEH CEMEHHOM KH3HH B COOTBETCTBHH C TpaAULMAMH Haponos Poccuy;

4) 3CTeTHYECKOro BOCIIMTAHUA:

JCTETHYECKOC OTHOILCHUE K MHUPY, BKIIIOUas 3CTETHUKY ObITa, HAYYHOTO U TEXHHUYCCKOTO TBOPUECTBA,
CIOpTa, TPy/a, OOIIECTBEHHBIX OTHOILICHHIA;

IIOHMMAaHHE YMOLIMOHAIILHOTO BO3ACHCTBHS JKHBOM NPUPOIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIP2KEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHHE NPOSBIATh Ka4eCTBa
TBOPYECKOI JINYHOCTH;

5) pusuuyeckoro BocnUTAHHUA, ((POPMHUPOBAHMS KYJILTYPHI 3A0POBbSI H JMOLHMOHAJILHOIO
Oa1aronoJiyyus:

MIOHUMAHKE U peanu3alus 340poBOro U Oe3o0macHoro o0pasa Ku3HH (30poBOe MUTAHHE, COOMIOIeHHE
TUTHEHUYECKUX MPABWI U HOPM, COATaHCUPOBAHHBINH PEXUM 3aHATHH W OT/bIXA, peryispHas (puzuueckas
AKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DU3HYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

IMOHUMAHHE IEHHOCTH NPAaBWJI WHJAMBHIYAbHOTO M KOJUIGKTUBHOTO O€30MacCHOTO TOBEJICHHUS B
CUTYyalUAX, YTPOXKAIOIINX 340POBLIO U KU3HH JIIOCH;

OCO3HAHUE TOCIEICTBHH M HEMPHATHS BPEAHBIX MPHBBIYCK (YHOTPEONCHHS alKOTOJsl, HAPKOTHKOB,
KYpPCHHS);

6) TPY10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPY/ly, OCO3HaHHE [IEHHOCTH MacTepCTBa, TpyAoatodue;

FOTOBHOCTh K AaKTHBHOH JIESTEJIBHOCTH TEXHOJOTMYECKOH M  COIMANIbHOW HAMPaBICHHOCTH,
CIOCOOHOCTH HHUIIMUPOBATD, IUTAHUPOBATE U CAMOCTOSTENBHO BBHITIOMHATE TAKYIO JEATCILHOCTD;

HHTEpec K pa3InyHbIM cepam mpodeccHOoHATBLHON eATENBHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BEIOOp Oyaymieit mpodeccuu U pearn30BLEIBaTH COOCTBEHHEIE JKH3HCHHEIE TIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BaHUIO HA POTSHKEHUH Beeit JKH3HH;

7) 3KOJIOrHYeCKOr0 BOCIIUTAHUSA

JKOJIOTHUYECKH 11eJ1eC000pa3HOe OTHONICHHE K MPHPOJIE KAK UCTOYHHMKY JKM3HU Ha 3eMIie, OCHOBE e€
CYIIIECTBOBAHUS;

MIOBBIIIICHHE YPOBHS AKOJOTHYECKOM KYIBTYpPBI: MPHOOPETEHHUE OMBITA IUIAHHPOBAHHS MOCTYIKOB U
OIICHKH UX BO3MOYKHBIX IIOCIIEICTBUH I OKPYXKAIOIICH CPEbl;

OCO3HaHUE T100aTbHOTO XapaKkTepa dKOJIOTHUECKUX MPOOIeM U MyTeH UX PeIIeHHUs;

CHOCOOHOCTh HMCIONB30BATH MPHOOpETaeMble TPH H3YyYEeHUH OWOJOTHH 3HAHUA W YMEHUsS TP
petieHuu 1poOIeM, CBA3aHHBIX C PAMOHAIBHBIM IPUPO/IONONIB30BAHHEM (CODIIO/ICHUE TTPABWI TTOBECHUS
B MPHPOJIC, HAINPABIEHHBIX HAa COXPAHEHHE PABHOBECHS B HJKOCHCTEMax, OXpPaHy BHUJIOB, DKOCHCTEM,
ouocdepsi);

aKTHBHOC HCIPHUATHE [CHCTBUM, IPUHOCAMIMX Bpel OKpYXKaIOLICH MPUPOJHOH cpene, YMCHHE
MIPOTHO3HPOBATh HEOMATOMPUSTHBIE JKONOTHYECKHE TIOCTCACTBUS MPEANPUHAMAEMBIX ICHCTBHII U
MIpeIOTBpaIIaTh UX;

HATMYHE PA3BUTOrO HKOJIOTMYECKOTO MBINUICHUS, YKOJOTHUECKOH KYJIbTYPbI, OMbITA JESTEIbHOCTH
9KOJOTHYECKON HAMPABIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHLCS UMHU B MMO3HABATEIbHON, KOMMYHUKATHBHOMN
M COLMAIBHOW MPAaKTHKE, TOTOBHOCTH K YYacTHK) B MPAKTHYECKOM JEATEIbHOCTH HSKOJIOTHMYECKOH
HaIPaBJIEHHOCTH;

8) meHHOCTH HAYYHOT0 MO3HAHMSL:

cOpMHUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U
00IIeCTBEHHOI MPAKTHKH, OCHOBAHHOTO Ha THAJIOTE KYIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa
B MOJIMKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHHUE SI3BIKOBOM W UMTATENBCKOW KYJIBTYPbl KaK CPEJICTBA B3aUMOJICMCTBUS MEXKIY
JOJIBMH U TIO3HAHUSI MUPA;

MIOHUMAaHKE CHEeIM(pUKN OHOMOTHN KaK HayKH, OCO3HaHUA €€ poiu B (hOPMHPOBAHHH PALHOHATILHOTO
HAyYHOTO MEINUICHUS, CO3JaHUU IIENIOCTHOTO MpPEACTaBIeHHs 00 OKpYyKalolleM MHpEe Kak O EIHHCTBE
MPHUPOILI, HeloBeKa W 0OMmecTBa, B MO3HAHUHM MPUPOTHBIX 3aKOHOMEPHOCTEH M peIIeHHH MpodiIeM
COXpaHECHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTE B 3HAYMMOCTH OWOJIOTHH I COBPEMEHHOW IMBMIIM3AIMHM: O0ECTe4eHHs] HOBOTO
YPOBHSI Pa3BUTHSI MEJUIIMHBI, CO3JJAaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX PellaTh PECYPCHbIE
npoOJaeMbl pa3BUTHS YEJIOBEUECTBA, TMOUCKA MYyTEH BBIXOAAa W3 TJIOOAIBHBIX JKOJIOTHYECKHX MpodiieM M
obecmeueHus nepexoaa K yCcTOHUHBOMY Pa3BUTHIO, PAIlHOHATLHOMY HCTIOIL30BAHHIO MPHPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTD B IMOJIYUCHHH OMOIOTHUECKHX 3HAHHWH B LENSIX MOBBIICHHS OOIICH KYIbTYpHI,
€CTeCTBEHHO-HAYYHOI IPaMOTHOCTH, KaK COCTaBHON 4acTH (YHKITHOHATHHONW TPaMOTHOCTH O0OYYAIOIIHXCS,
hopmupyeMoil Ipu H3yueHUH OHOIOTHH;



MNOHUMAHHE CYHIHOCTH METOANO0B NO3HAHHWA, HUCIIOJIL3YEMBIX B C€CTCCTBCHHBIX HayKax, CIOCOOHOCTH
HCIIOJIB30BaTh MNOJYYaC€MbI€ 3HAaHWA JJI1 aHallku3a H 00BACHEHHS SIBIICHUM OKpYXKAawmero Mupa H
MMPpOUCXOIAIIHX B HEM HSMCHGHHﬁ, YMCHHC OCIIAaTh 000CHOBAHHBIE 3aKIIOUEHHA Ha OCHOBE HaYYHBIX (l)aKTOB
H UMCIOIMHUXCA JaHHBIX C ICIIBIO ITOJIYUCHHA JOCTOBCPHBIX BBEIBOJIORB;

CIIOCOOHOCTH CaMOCTOATEILHO HCIONL30BATH OHOJIOTHYECKHE 3HAHUS A1 PCHICHHA HpO6JI€M B
PEalIbHBIX Y KU3HECHHBIX CUTYAIUAX,

OCO3HAHHEC 1T CHHOCTH Hay‘lHDﬁ JEATCIIbBHOCTH, TOTOBHOCTH OCYIIECTBIATL TPOCKTHYH) H
HCCIIEJOBATCIIbCKYHO NEATCIIbHOCTh HHAHBH/1YAJIbHO H B I'PYIIIIE;

FOTOBHOCTE M CHOCOOHOCTH K HEIPEPBIBHOMY 06p3.30BaHI/II-0 H CEIMOOGpElSOBElHHI-O, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HaHHI 110 OMOJIOTHH B COOTBETCTBHH C KHM3HEHHBIMH HOTpe6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOEHHUS yueOHOro npeaMera «BHoIorusy BKIFOYAI0T: 3HAYUMBbIE JITIS
(hopMHpOBaHKUS MHUPOBO33PEHUS O0YHYAIONMUXCS MEXIHCIUIIITMHAPHBIE (MEXKIpeJIMeTHbIe) o0IIeHayYHbIe
MOHATHS, OTPAXKAKIIHME IIeIOCTHOCTh HAYYHOM KapTHHBI MHUpPa W CHeNU(UKY METOJ0B TO3HAHHS,
HCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHUs, SBJICHHE, MpOIlecC, CHCTeMa, HaYyUHbBIH (akT,
MPUHILINMI, THIOTE33a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWsA, HCCIAeI0BaHUEe, HaOMIoIeHHe, HW3MEpeHHE,
OKCIEPUMEHT M JpyTue); YHUBepcaldbHble YyducOHBIEC MeiicTBHS (IIO3HABATENbHBIE, KOMMYHHKATHBHEBIE,
perynaTHBHEIC), oOecmeunBaomue QopMupoBaHne (YHKIMOHATLHON TPAMOTHOCTH M COIHANLHOI
KOMIIETEHITHH o0ydarImuxcs; CMOCOOHOCTH o0yyaronmxcs MCIIOJIb30BATh OCBOEHHBIE
MEXKJIUCIUTUTMHAPHBIC, MHPOBO33PEHYECKHEe 3HAHUST W  yHHBEpCalbHble y4deOHbIe JCHCTBHS B
MO3HABATENILHON M COIMANTLHOM MPaKTHKE.

B pesynbTare n3zyueHus OMOJIOTHH HAa YPOBHE CPeIHETO 001ero odpa3oBanus y o0ydaronierocs OyayT
c(hopMUpPOBaHEI NTO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHBIC NEHCTBUSA, KOMMYHHKATHBHBIE YHHUBEPCAIbHEIE
yueOHbIe AeHCTBUSI, PETYIATUBHBIC YHUBEPCAIbHBIC yueOHbIe ACHCTBUS, COBMECTHAS AEATEIBHOCTD.

MertanpeqMeTHbIe Pe3yNbTaThl OCBOCHHS NPOrPamMMBbl CpefHero o0mero oOpa3oBaHHs JIOJHKHBI
OTpaXkarh:

OBiajieHHe YHHBEPCAILHBIMH Y4eOHBIMH NMO3HABATEILHBIMH 1€l CTBUAMHU:

1) 6a3oBbIe JJOrHYecKHe AeiicTBHA:

CaMOCTOATENLHO (POPMYITHPOBATH H aKTYAIH3HPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

HCIONB30BaTh TPH OCBOGHUM 3HAHUNW TPHUEMBI JIOTHYECKOTO MBINIICHHS (aHamu3a, CHHTE3a,
CpaBHEHHs, KiIacCH(OHUKANUKU, 0000OIIEHHs), pPacCKPBIBATh CMBICT OHONIOTHYECKUX TMOHATHH (BBIACIATH WX
XapaKkTepHbIe PU3HAKH, YCTAHABIIMBATE CBSA3H C APYTUMHU TTOHITHIMH);

OTIpe/IeNIsiTh e JIeATENbHOCTH, 3aJaBas MapaMeTpbl MU KPUTEPHUH WX JIOCTHIKEHUS, COOTHOCHTH
pe3yIbTaThl NeSTeTbHOCTH C TOCTABICHHBIMU IIENISIMH;

HCIOJIb30BaTh OMOIOTHYECKHEe MOHATHS JUIsl 00bsICHeHHs (DAKTOB U SBJICHHM KHBOU MPUPOJIBI;

CTPOMTH JIOTHYECKHE paccyKIeHHUd (MHAYKTUBHBIC, ACIYKTHBHBIC, II0 aHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U IPOTHBOPEUHS B pACCMATPUBAEMBIX SIBICHHSX, (POPMYIHPOBATH BBIBOIBI M 3aKITIOUCHUS;

MIPUMEHSITH CXEMHO-MO/IETIFHBIE CPEICTBA ISl IPECTABICHHUS CYIIECTBEHHBIX CBA3CH M OTHOLICHUIT B
M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHI Pa3HOTO POJIa, BHISBICHHBIX B PAa3IMYHBIX
WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh TUIAH pelIeHHs MPoOJIeMBl ¢ YYETOM aHallM3a HMMEKIIUXCS MaTepHalbHBIX U
HEMaTEepHATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBLI B JAEATEIHHOCTh, OIICHMBATL COOTBETCTBHE pPE3yJILTAaTOB IIENSAM, OLICHHBATh
PUCKH TOCTCICTBHI AeATETLHOCTH;

KOOPIMHUPOBATEH M BBIIOIHATH paboTy B YCIOBHUSAX pPealbHOT0, BUPTYATHHOTO U KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS;

Pa3BHBATH KPEATUBHOE MBIIIIJICHHE [TPH PEIICHHH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE IeliCTBHI:

BIIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEN0BATENBCKOM U MPOSKTHOH EATEIHLHOCTH, HABBIKAMH Pa3perIeHIs
pobiieM, CIOCOOHOCTRIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOHUCKY METOJOB PELICHHS MPaKTHUYCCKUX
3a/1a4, IPUMEHEHHIO Pa3IHYHBIX METOJAOB MMO3HAHUS;

HCIONB30BaTh PA3IMYHBIC BHIBI IEATEIHLHOCTH MO IMOJYUYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETaIUH,
npeoOpa3oBaHUI0 M MPUMEHCHHIO B YUeOHBIX CHTYalUsAX, B TOM 4YHCIIE IPH CO3JaHHH YUCOHBIX U
COIHATILHBIX TIPOEKTOB;



(opMHpOBaTH HAYYHBIH THIT MBIILICHHS, BIIA/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOYEBBIMH TTOHATHAMH
M METOJIaMH;

CTaBHTL M (POPMYIHPOBATHL COOCTBEHHEBIC 3aJaull B 00pa30BaTC/IbHOH ACATEILHOCTH M KU3HCHHBIX
CHTYaLIHAX;

BBISIBJIATh NPHYHUHHO-CICACTBEHHBIC CBSI3M M aKTyalM3HpOBaTh 3aJady, BBIABHraTh THIOTE3y cé
pelleHns, HaxXOJUTh apryMEHTHl Ui JIOKA3aTelbCTBA CBOMX YTBEPIXKJICHHH, 3aJaBaTh MapaMeTpbl H
KPUTEPHH PELICHHUS;

AHAJM3UPOBATh TOJYYCHHBIE B XOJI€ PENICHUs 3a7add pe3yJabTaThl, KPUTHYECKH OIICHMBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh H3MEHEHHE B HOBBIX YCIIOBHSAX;

IaBaTh OLIGHKY HOBBIM CHTYallUsIM, OLICHUBATEL IPHOOPETEHHDIIT ONLIT;

OCYLICCTBIAThL IIC/ICHANPABICHHBI IOHCK IIepeHoca CpeICTB M CIOco0O0B  JeiicTBHS B
npodeccuoHaIbLHYIO Cpeay;

YMETh MEePEeHOCHTh 3HAHUS B MMO3HABATEIBHYIO H ITPAKTHYECKYIO 00JIACTH KU3HEIEATEIILHOCTH;

YMEeTh HHTETPHPOBATh 3HAHUS M3 Pa3HBIX NMPEJIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJIEH, TpeiaraTh OPUTHHAIBHBIC MOIXOJBI M PEUICHHS, CTAaBHTh MPOOJIEMBI H
3a7jauH, JOMYCKAIOLUe albTepHATHBHEIC PEIICHHUS.

3) pab6ora ¢ unpopmanmeii:

OPHEHTUPOBATLCA B PA3IHUYHBIX HCTOYHMKAX HHGOpMaLHH (TEKCTe y4eOHOro mocoOus, HaydHO-
NOMYSAPHOH TUTEeparype, OHOIOTHUCCKHX CIOBapsAX M CIPAaBOUHHKAX, KOMIBIOTCPHBIX 0a3ax NaHHBIX, B
HHTepHeTe), aHaIM3UpOBaTh HMH()OPMAIMIO PA3NWYHBIX BHJIOB M (OPM IPEJCTABICHHS, KPUTHYECKH
OLIEHUBATh €€ JIOCTOBEPHOCTh H HEMPOTUBOPEYHBOCTH;

(opMynHpOBaTE 3aMpoOCkl U NPUMEHSTH pa3IHYHbIE METOMBI MPH MOUCKE H O0TOOpe OMOJIOrHYecKOoH
uHbopManuH, HeoOXOAUMOMH IS BRINOMHEHHS yueOHBIX 3a/1a4;

puodpeTaTh ONBIT  HCMOJIB30BAaHUS  HH(MOPMALHOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIA,
COBEpPILICHCTBOBATH KYIbTYPY aKTHBHOT'O HCIIOIb30BAHUS Pa3IHYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEIBHO BBIOMPATh ONTHMANBHYK (OpMY MNpeacTaBleHHs OHOJIOTHMYECKOH HWH(POpMAIIUU
(cxemsbl, TpaduKH, AUATPAMMBI, TAOIHIILI, PUCYHKH U JIPYTOE);

WCTIOIBb30BaTh HAYYHBIH S3BIK B Ka4yeCTBE CpeACTBa Npu padore ¢ OMONIOTMYECKOH HH(OpManuei:
NPUMEHATh XUMHUYECKHe, (PH3MUYecKHne M MaTeMaTH4eCKHe 3HaKH W CHMBOJIBI, (opmyiiel, abOpeBuarypy,
HOMEHKJIATypy, HCIIOIB30BaTh U IIpeoOpa3oBLIBAaThL 3HAKOBO-CHMBOIHYECKHE CPEICTBA HATTIAHOCTH;

BIaJeTh HAaBLIKAMM pAcHO3HABAHUS M 3alIMTHl MHGOpMauuyu, HHGOPMALMOHHOH Oe30MmacHOCTH
JTUYHOCTH.

OgJ1ajieHHe YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1eHCTBHAMM:

1) oOuenue:

OCYNIECTBIAThH KOMMYHHKAIlMH BO BceX cdepax KHM3HHM, aKTHBHO Yy4acTBOBaTh B JMAJIOTE HITH
JMCKYCCHHM TI0 CYNIECTBY OOCYKJIaeMOi TeMbl (yMEHHE 3aJ1aBaTh BONPOCHI, BBICKA3bIBATH CYKICHUs
OTHOCHTE/ILHO BBIMTOJIHCHHS TpeAsaracMoi 3aJadd, YUYUTBIBATH MHTEPEChl M COTVIACOBAHHOCTL IO3UITHI
JIpYTUX YYaCTHHKOB JHAJIOTa WU IHCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOLICHHS, I[OHMMATh 3HAYCHHC COLHUANBHBIX 3HAKOB,
MPEINOCHUIOK BOZHUKHOBEHHS KOH(IMKTHBIX CHTYalllil, YMETh CMATYaTh KOH(IUKTHI H BECTH TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIEHHS U B3aUMOJICHCTBHSA, TOHUMATh HAMEPEHUS IPYTHX JIIOJIeH,
MPOSIBJIATh YBWKHUTEIBHOE OTHOLIEHHE K COOECeIHHMKY M B KOPPEKTHOH dopme (opMmymupoBars CBOH
BO3PaKCHHUS;

pa3BEPHYTO M JIOTHYHO U3/1aTaTh CBOIO TOUKY 3PCHHS C HCIIOIB30BAHHEM S3LIKOBLIX CPEICTB.

2) cOBMeCTHasl /IeSITeJIbHOCTh:

[IOHMMAaTh M MCHOIBL30BATh IIPEHMYIIECTBA KOMAHIHOH M HMHIMBHAYaabHOH paOOTHI MpH peIICHHH
Ouonornyeckoit  mpoOiembl, 00OCHOBBIBATh  HEOOXOIMMOCTH  NPHMEHEHHMs  TPYMIOBBEIX  (opm
B3aMMO/ICHCTBUS NIPU PElIeHnH y4eOHOH 3a1a4H;

BBIOMPATH TEMAaTHKY W METOJIbI COBMECTHBIX JIEHCTBHH ¢ Y4E€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KI0T0 WiIeHa KOJUICKTUBA;

IIPUHUMATL IIEIH COBMECTHOH AEATENbHOCTH, OPraHW30BBIBATL M KOOPAUHUPOBATL ACHCTBHS MO e
JOCTHKEHUIO: COCTaBIIATD IUIaH NeicTBUI, paclpeaenaTs POy ¢ Y4€TOM MHECHUH Y4acTHHKOB, 00CYKIaTh
pe3yIbTaThl COBMECTHOI paboThI;

OlLICHMBAThL Ka4yeCTBO CBOCTO BKJIAZa M Ka)I0r0 ydYyaCcTHMKAa KOMaHABI B OOMMI pe3ynbTaT IO
pa3pabdoTaHHBIM KPUTEPHSIM,



Mpejyiaratb HOBbIE MPOEKTHI, OIICHUBATH WJIEH C TMO3WIMH HOBU3HBI, OPUTUHAIILHOCTH, MPAKTHYECKOU
3HAYUMOCTH;

OCYUIICCTBIATL ITO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMUHbIX CHTYALUSX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHHE, OBITH HHHITHATHBHBIM.

OBJ1a/IeHHe YHHBEPCAJIBHBIMH Pery/isiTUBHBIMH JICHCTBHIMH:

1) camoopranu3anus:

HCIIONB30BaTh OWOJIOTMYECKHE 3HAHUS JUISl BBIABJICHUS MPOOJIEM M WX PEIIEHUs B KU3HEHHBIX H
y4eOHBIX CUTYaIUsAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKHUX 3HAHWH I1[EJIEBbIE M CMBICIIOBBIE YCTAHOBKHU B CBOUX JIEHCTBHSX
M TIOCTYIIKAaX MO OTHOIICHUIO K JKMBOH MPHUPOJIC, CBOEMY 310POBBIO U 310POBBIO OKPYKAIOIIHX;

CaMOCTOATENHLHO OCYHICCTBIATH II03HABATENLHYIO AESITEIBHOCTh, BBIABIATHL MPOOIEMBI, CTaBUTH H
(hopMynupoBaTh COOCTBEHHBIC 33/1a4 B 00pa30BaTeILHON ASSITENTFHOCTH U JKU3HEHHBIX CUTYAIUAX;

CaMOCTOATENILHO COCTAaBJISITh TUIAH pPEIleHHs TpodsiemMbl € y4€TOM HMMEKIIUXCH PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTCHHH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacuIupsITh paMKH yueOHOTO IpeIMeTa Ha OCHOBE JTMYHEIX MPEIMTOUTeHHII;

JeNaTh 0CO3HAHHEIH BEIOOp, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEILICHUE;

OLIGHHBAThL IPUOOPETEHHDII OIILIT;

croco0CTBOBATL (OPMHPOBAHHIO U MPOSBICHUIO HIMPOKOH IPYAHIHMHU B Pa3HBIX O0NACTAX 3HAHHIH,
MOCTOSIHHO TOBBIIIATE CBOM 00pa30BaTelIbHBINA U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPO.b:

JIaBaTh OILIEHKY HOBBIM CHTYAIUsiM, BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTb, OIIEHUBATh COOTBETCTBHE
pe3yIbTAaTOB LEIISM;

BNAJCTh HAaBBHIKAMU T[I03HABATEILHONH pedrekcHd Kak OCO3HAaHHS COBEpIIAeMBIX JEeHCTBUH U
MBICTUTENILHBIX TPOIECCOB, HX Pe3yIbTaTOB M OCHOBAHUM, HCIIOIBL30BATh MPUEMEI pedIeKCHH IS OLICHKU
CHUTYaIllH, BRIOOPA BEPHOTO PEIICHHUS;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO PHUHUMATH PEIIECHHUS 10 UX CHIKEHUID;

MMPUHHUMATh MOTHBBI U APTYMEHTBI JIPYTUX MPU aHAIH3€ PE3YJIbTATOB JIEATEIIbHOCTH;

3) npuHsTHE ceDsl U APYTUX:

MIPUHUMATE ce0sl, TOHNUMAs CBOH HEIOCTATKU M TOCTOMHCTBA;

MIPUHUAMATL MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIM3€ PE3YIbTaTOB ACATCIBHOCTH;

MIPU3HABATH CBOE MPABO U MIPABO APYTUX HA OMIHOKH;

Pa3BUBATH CIIOCOOHOCTh TOHUMATh MUP C MO3HMIIMU JIPYTOTo YeI0OBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS COJIEpKaHust ydeOHoro npeamera «buonorus» Ha yriyOJlIEHHOM
YPOBHE OpPHMEHTHpPOBaHbl Ha obecrnedyeHue NpoQuIbHOrO 00ydeHus oOydaromuxcs ouonorun. OHH
BKIIIOUAIOT: crienuduueckue a1 OMOIIOTHH HayJYHBIC 3HAHHS, YMCHHS W CIIOCOOBI IeiiCTBHIl M0 OCBOCHHUIO,
HWHTEPIIPETallMk U TMPeoOpa3oBaHUIO0 3HAHUM, BUIBI ACATEIHLHOCTH MO IMOTYYCHHIO HOBBIX 3HAHHM H HX
MPUMEHEHUIO B pAa3IMYHBIX Y4eOHBIX, a TakkKe B pealbHBIX JKU3HCHHBIX cUTyanusx. llpemmerHbie
pe3yAbTaThl MPEACTABICHBI 110 TOJaM U3Y4CHHS.

[IpenmerHeie  pe3ynbTaThl OcBOeHHs YydeOHoro npeamera «buonorusi» B 10 Kaacce NOJKHBI
OTpaXaTh:

cOpMHUPOBAHHOCTh 3HAHUI O MecTe H pONH OWONOTHMH B CHCTEME ECTECTBCHHBIX HayK, B
(hopMHpOBaHHH €CTECTBEHHO-HAYUYHOM KapTHHEBI MHpa, B O3HAHWH 3aKOHOB MIPUPOJILI U PEIICHUH MPodIeM
palMOHANBHOTO TPHPOAONOIBE30BAHUSA, O BKIAAE POCCHUCKHX H 3apyOeKHBIX VUEHBIX B pPa3BUTHE
ouosoruy;

BJIaJIEHUE  CHUCTEMOM  OMONOTrMYECKUX  3HAHMM, KOTOpas  BKIKOYAET:  OCHOBOIOJAraroIHe
OMOIOrMYeCKHEe TEPMHHBI W MOHATHS (3KU3Hb, KJIETKA, OPraHu3M, MeTad0JIM3M, TOMEOCTa3, CaMOPETyJIsIIHS,
CaMOBOCIPOU3BE/IEHHE, HACIEJICTBEHHOCTh, M3MEHYMBOCTb, POCT W Pa3BUTHE), OHUOJIOTMYECKHE TEOPUHU
(xmerounas Tteopust T.[lIBamma, M. lllneiinena, P. BupxoBa, XpoMOCOMHAs TEOpHS HACICICTBEHHOCTH
T. Moprana), yuenus (H. M. BaBunoBa — o0 IeHTpax MHOTooOpasus H TPOUCXOXKACHHSA KYJIBTYPHBIX
pacTeHuii), 3aKOHBI (eIMHOOOpa3Hs MOTOMKOB IIEPBOTO TOKOJICHHUS, pACHICTNICHHS, YHCTOTHI TaMerT,
He3aBHCUMOTro HacienoBanus ['. Menaens, ToMONOTHYECKUX PANOB B HACICACTBCHHOH HM3MeHYMBOCTH H.
. BaBuiioBa), NpUHIUIIBI (KOMITJIEMEHTAPHOCTH);



BJIQJICHUE OCHOBHBIMH METOJAMH HAy4HOIO I[103HAHHA, MCHOJIb3YeMBbIX B  OHOJIOIHYECKHX
MCCJICJIOBAHMAX KHUBBIX 00BEKTOB (ONHUCAaHUE, U3MEPEHHE, HAOJIIO/IEHHE, YKCTIEPUMEHT);

YMEHHE BBINEIATh CYIIECTBEHHBIE IIPU3HAKU: BHPYCOB, KIETOK IPOKAapHOT H JYKApHOT,
OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4HcJIe OaKTepuii, IpuOOB, pacTCHUH, JKUBOTHBIX U
4eI0BEKa, CTPOEHUS OpraHoB M CHUCTEM OpraHOB pacTeHWH, JKUBOTHBIX, 4YEJIOBEKa, IPOIIECCOB
HKHU3HEACATEIBHOCTH, NPOTEKAKIIUX B OPraHM3Max pPAacTeHUH, KMBOTHBIX W 4YellOBEKa, OMOJIOIMYECKHX
npoiieccoB: oOMeHa BemecTB (MeradoyiM3M), NpPEBpaAlllEHHUs SHEPruH, OpOKEHUs, aBTOTPOPHOTO U
rerepoTpopHOro THMOB nUTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a, raMeToreHesa,
sMOpHoOreHesa, NMOCTIMOPHOHAIBLHOIO PA3BUTHA, PA3MHOXKEHMS, WHAMBHIYAJILHOTO Pa3BUTHS OpraHu3Ma
(onTOrCHE3a), B3aMMOACHCTBHSI T€HOB, TeTEPO3HCca, HCKYCCTBEHHOIO 0TOOPA;

YMEHHUE YCTAHABIUBATh B3aMMOCBSA3H MCKIY OpPraHOMAAMH KICTKU U UX (YHKIHAMH, CTPOCHHEM
KJICTOK pa3HBIX TKaHeH W X (QYHKIMIMH, MEXKIy OpraHaMH M CHCTeMaMH OpraHoB y pacTeHUH, KMBOTHBIX
M 4YelloBeKa M UX (PYHKIMSAMH, MEX/Y CUCTEMaMH OpPraHoB M WX (QYHKIUMAMM, MEHJIAY dTanamMu oOMeHa
BEUIECTB, JTallaMK KJIETOYHOTO IHUKJIA W JKU3HEHHBIX LMKIOB OPraHM3MOB, dTanaMu HMOPHOHAILHOIO
pa3BUTHSA, TEHOTHIIOM M (DEHOTHIIOM, (PEHOTHIIOM M (paKTOpamMH cpejibl OOMTaHMS;

YMEHHE BBISABIIATH OTIMYUTENIBHBIC NIPU3HAKU KHBBIX CHCTEM, B TOM YHCIIE PAaCTCHMH, KUBOTHBIX U
4eI0BEKa,;

YMEHHUE HCITIONb30BaTh COOTBETCTBYIOUINE apryMEHThI, OHOIOTHYECKYIO TEPMHHOJIOTHIO H CUMBOJIHKY
IUI TOKa3aTelbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX IPYIIL;

YMEHHME pelars OHOJOTHYEeCKHe 3a/aud, BBISABIATE [PUYUHHO-CIEACTBEHHbBIE CBS3H  MEHLY
UCCIIelyeMbIMH OMOJIOTMUECKMMHU MPOLIECCAMU W ABJIEHUSIMH, JI€JIaTh BBIBOJIBI M IIPOrHO3bI HA OCHOBAaHUU
MTOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIOIHATL J1aOOpaToOpHBIE M IpaKTH4YeckHe padoThl, coOniomaTh mpaBmia Mpu padore C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIABUTaTh THIIOTE3Bl, IPOBEPITH UX IKCICPHMEHTAILHBIMU CpeAcTBaMH, (GopMyIHpys Lelb
MCCJIC/IOBAHMS, AHAIIM3UPOBATH TOJYYEHHbIE PE3YJIbTAThl M JI€IaTh BBIBO/IBI;

YMEHHME Y4YacTBOBATH B Y4EOHO-MCCIIEA0BATENLCKON padoTe 1o OMOJIOIMH, SKOJIOTMH U MEJMIIMHE,
IPOBOAMMOIM Ha 0a3e HIKOJBHBIX HAYYHBIX OOIECTB, U IMYOJIMYHO NPE/CTABIATh MOJYYEHHbIE PE3YJIbTAThI
Ha YYEHMUYECKHUX KOH(EepeHIHAX;

YMEHHUE OLICHUBATL ITHYCCKHE AacleKThl COBPEMEHHBIX HCCleloBaHuUil B obmacTu OMOIOTHH H
MEIUIUHBL (KIOHHPOBaHHE, HCKYCCTBEHHOC OIUIOJOTBOPEHHE, HAIpPaBICHHOC H3MCHCHHME TeHOMa U
CO3/1aHHE TPAHCTEHHBIX OPraHH3MOB);

YMEHHME OCYILECTBIATh OCO3HAHHBIN BBIOOP Oyaymieil npodeccnoHalbHON JesTeIbHOCTH B 00JIaCTH
OMOJIOrHM, MEIMIIMHBI, OMOTEXHOJIOI'MH, BETEPUHAPHH, CEJILCKOTIO XO0358HCTBA, NUIIEBOH MPOMBIIUIEHHOCTH,
yrayOusTh MO3HABATENbHBIH MHTEpEC, HAIPABJIEHHbIH Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLIEH
pohecCHH M NPOI0JKEHHE OHOJIOTMYECKOro 00pa30BaHus B OPraHU3alMAX CPEJIHEro MpodeccHoHalbHOTO
H BBICILIETO 00pa3zoBaHus.

[Ipenmernsle pe3ynbTaTel OCBOeHHS yuebHoro mnpenmera «buomorus» B 11 Kaacce TOMKHEBI
OTpaKaTh:

C(OPMUPOBAHHOCTh 3HAHUH O MecTe M poiid OWOJIOTMM B CHUCTEME €CTECTBEHHBIX HAayK, B
(POpPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KAPTHHBI MHUPA, B MO3HAHUM 3aKOHOB IMPUPOJBLI U
pELIEHHH HKOJIOrMYECKHX NPOOJEM 4YeJOBeYeCTBa, a TakkKe B PEIIeHWH BONPOCOB PALMOHAIBLHOIO
IIPUPOAONONIL30BaHNsA, H B (POPMHPOBAHMH LIEHHOCTHOTO OTHOIICHHS K IPUPOIE, OOLIECTBY, YCIOBEKY, O
BKJIa/I¢ POCCHHCKUX U 3apyO0eKHBIX YIEHBIX-OHOIOTOB B pa3sBUTHE OMOIIOTHH;

YMEHHUE BIaAeTh CUCTEMOIl OMOMOTMUECKUX 3HAHHUI, KOTOpas BKJIIOUACT ONpPEICNICHHS U IMOHMMaHHC
CYIIHOCTH OCHOBOIIOJAralomuX OHOJIOTMYCCKHX TEPMHMHOB H TOHATHH (BHI, "KocHucTeMa, Ouocdepa),
Ovosornyeckre TeopuH (IBONOIMOHHAS Teopust Y. JlapBUHA, CHHTETHYECKAsl TEOPHS IBOJIOLUNU), YUEHHUS
(A. H. CesepuoBa — 0 nyrax M HampaeieHusx sposiouuu, B.M. BepHaackoro — o Ouocdepe), 3aKoHbI
(renetuueckoro pasHosecus JLk. Xapnu u B. BaitnOepra, 3apojsimeBoro cxojctea K. M. bapa), npaBuna
(Munumyma 1O. JIubuxa, 5SKoIOTMYECKOH NUpaMHUABI JHEPTrHH), THHOTE3bl (THmoTe3a «mupa PHK»
VY. I'unbepra);

YMEHHUE BIAJETh OCHOBHBIMHM METOJAaMH HAay4HOrO MO3HAHUS, MCIOIL3YEMBIMH B OHOJIOTHYECKHX
HCCIICIOBAHMAX JKHUBBIX OOBEKTOB M JKOCHCTEM (OMHCAaHME, M3MEpeHHE, HaONIOJCHHE, DKCIICPHMEHT),
crioco0aMu BLISBIICHHS U OLIGHKH aHTPONOTCHHBIX H3MCHEHHUI B IPUPOIC;



yMEHHE BBIJICJIATh CYIIECTBEHHBIE NPH3HAKH: BHJIOB, OHMOreOIEHO30B, HKOCHCTEM H OHOCQEpHI,
CTa0WIIN3UPYIONIEro, JIBHKYIIEr0 U Pa3pbiBAIOIIEr0 €CTECTBEHHOrO 0Tdopa, aIonarpuveckoro u
CHMITATPUYCCKOTO BUA000PA30BaHUS, BIMSHUS ABIKYIIHX CHJ 3BOJIONHH HA TCHO(MOHI MOMYJISIIHH,
MPUCIOCOOICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeIOBaHHs HATIPABICHHI HBOJIOIMH, KPYTOBOPOTA
BCIIECTB U MOTOKA SHEPTHH B YKOCHCTEMAX;

yMEHHE YCTAHABIMBATH B3aUMOCBSA3M MEKAY [POLECCAMU IBOJIOIMH, JIBWKYIIUMH CHIAMH
AHTPOIOTEHE3a, KOMIIOHEHTAMH PA3JIMYHBIX YKOCHCTEM U ITPUCHIOCODIEHHUIMH K HUM OPraHHU3MOB;

YMEHHE BBISBIISATH OTIMYHTEJIbHBIE MPU3HAKH YKHBBIX CHUCTEM, MPUCIOCOOIIEHHOCTh BHJIOB K Cpejie
oOuTanus, a0MOTHYECKHX M OHOTHYECKHX KOMIIOHEHTOB HKOCHUCTEM, B3aHMOCBS3€H OPraHU3MOB B
co00IIIecTBaX, AaHTPOTIOTEHHBIX H3MECHEHHH B 3KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOIIHE apTYMEHTHI, OHOJOTHUECKYIO TEPMHHOJIOTHIO H CHMBOJIHKY
VT TOKA3aTeNbCTBA POJCTBA OPTraHM3MOB Pa3HBIX CHCTEMATHUYECKHX TPYII, B3aMMOCBS3H OPTaHU3MOB U
cpeabl OOMTaHWs, €JMHCTBA YEIOBEYECKMX pac, HeOOXOJMMOCTH COXPAHEHHsi MHOrooOpasusi BHIOB H
9KOCHCTEM KaK YCIOBHSI COCYIIECTBOBAHUS TIPUPO/IBI U YEIOBEYECTRA;

yMEHHEe peliath OWOJOTHYECKHE 3aJIa4yM, BBISBIATH TMPHYUHHO-CIIEJACTBEHHBIE CBI3H  MEKIY
HCCIICTYEMbIMH OHOJIOTHUECKHMH TIPOLIECCAMH W SIBJICHHUSMH, JETATh BBHIBOJABI H MPOTHO3HI HA OCHOBAHHH
TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATE JIAOOPATOPHBIC M TpPaKTHYECKHE paboThl, cOOMIONATh MpaBWia NMpH padoTe C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

yYMEHHE BBIIBHIaTh IHITOTE3BI, POBEPITh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH, (POPMYIHPYS LEb
MCCIIe/IOBAHHS, AHATM3UPOBATH MOJYYEHHBIE PE3YJIbTATHI H JIEIATh BBIBO/IBI;

yMEHHE y4acTBOBATh B y4eOHO-MCCIIEIOBATENbCKOW paboTe 1Mo OHOJOTHH, YKOJIOTHH H MEHIIMHE,
MIPOBOIUMOI Ha 0a3¢ NIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJMYHO TPEACTABIATEH MOJTYUCHHBIC PE3YIbTATHI
Ha YUCHHYCCKUX KOH(DEPCHITHSIX;

YMEHHE OIICHUBATH THIIOTE3BI H TCOPHH O TPOMCXOXKICHHH KH3HH, YCTIOBEKA U YEIOBEYCCKHUX pac, O
NPUYHHAX, TTOCIIECTBHIX U crioco0ax rmpejoTBpaiieHus riodaibHbIX H3MEHEHUH B Onocdepe;

yMEHHE OCYILECTBIISATh OCO3HAHHBIN BBIOOpP Oy/ayiiel npodeccHOHAIBHOM JIESTENBHOCTH B 00IaCTH
OHMOJIOTHH, JKOJIOTUH, TPUPOJIONONIBL30BAHUS, MEAMIHHBI, OMOTEXHOJIOTHH, MCHXOJIOTHH, BETEPHHAPHH,
CEJIbCKOT0 XO03SHMCTBA, MUIIEBOH MPOMBIILIEHHOCTH, YIIyOISTh MO3HABATE/IbHBIH HHTEPEC, HATPABJIEHHBIH
HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH MPO(ECcCHH H TMPOJODKECHHE OHOIOTHYECKOTO 0Opa3oBaHHS B
OpPTaHU3aIUIX CPEIHEr0 MPO(ECCHOHATBHOTO H BBICIIETO 00pa30BaHHs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Tema/pazaen

KoandyecTBo 4acoB

Hcnoan3oanue S0P, IIOP

buomorus xak HayKa

1

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

JKHMBBIE CHCTEMBI M UX H3YYEHHUE

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

buonorus kierku

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

XumMudeckas OpraHusanuid
KIICTKH

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

CtpoeHne ¥ (PYHKITHH KJIETKH

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

OOMeH BenecTB H MpeBpaLeHIe
IHEPIUU B KIIETKE

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yvaklass.ru
https://interneturok.ru
https://fipi.ru

HacnenctBennast uH(poOpMaLus U
peanu3auus e¢ B KICTKE

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru




https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

JKU3HeHHBIH UK KIeTKH

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

Ctpoenue ¥ GyHKITHH
OpraHu3MOB

17

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

10

PasMHOKEHHE U pa3BUTHE
OpraHUu3MOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

11

I'eneTuka — HayKa O
HACJICACTBCHHOCTH K
H3MEHYHUBOCTHU OPraHU3MOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

12

3aKOHOMEPHOCTH
HACJICICTBCHHOCTH

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

13

33KOHOM€pHOCTH H3MCHYHBOCTH

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

14

I'eHeTHKa yenoBeka

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru




https://foxtord.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru
https://fipi.ru

15

Cenekuus opraHu3MoB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxtord.ru
https://uchi.ru

https:// www.yaklass.ru
https://interneturok.ru
https://fipi.ru

16

buorexnoorus u
CUHTETHUYECKas OMOJIOTHS

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

Hroro: 102 yaca

11 KJIACC

Tema/pazaen

KoaudyecTBO 4acoB

Hcnoanzosanue 0P, IIOP

3apoK/IeHUE U Pa3BUTHE
HBOJIKOIMOHHBIX MPEICTABICHUI
B OHOJIOTHH

4

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxtord.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

MukposBonous 1 e€
pe3ynbTaThl

14

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

MakpoaBosronus u e€
pe3ynbTaThl

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yvaklass.ru
https://interneturok.ru
https://fipi.ru

[TporcxoXkaeHUE H PA3BHTHE
JKW3HH HA 3eMIle

15

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru
https://www.yaklass.ru




https://interneturok.ru
https://fipi.ru

HponcxomneHHe YJEJIOBCKA —
dHTPOIIOICHES

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

DKOJIOTHS — HayKa O
B3aMOOTHOIICHHAX OPTaHHU3MOB
W HaJIOPraHU3MEHHBIX CHCTEM C
OKPY3KaIIEeH cpeqon

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

Opranu3Mel B cpefia OOUTaHUS

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

DKOIOTHS BHIO0B H HOHyJIHHHI:’I

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

DKOJIOTHS COOOIIECTR.
DKOJOTHYECKHE CHCTEMBI

12

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https:/fipi.ru

10

Buocdepa — rnodansHas
IKOCHCTEMA

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxtord.ru
https://uchi.ru

https:// www.yaklass.ru
https://interneturok.ru
https://fipi.ru

11

UYestoBek M OKpyxkaronas cpejia

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru

https://uchi.ru




https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

12 PesepeHOE Bpems 8 https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https:/fipi.ru

Hroro: 102 yaca
KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
Ne | Tema ypoxa JlaTa npoBenenus
MJ1aH paxkrt
1. | buomorus Kak KOMIUIEKCHAsl HAyKa U KaK 4acTh COBPEMCHHOIO
oOrrecTBa

2. | XXuBble cuCTEeMBI H HX CBOICTBa

3. | YpoBHeBas opraHu3aIus ;KUBBIX CHCTEM

4. | Vcropus OTKpBITHS U U3ydeHHs KieTku. KiieTouHas Teopus

5. | Metoabl MonteKyIsipHO# U KieTouHOi Ouonoruu. [lpakruyeckasn

padora Ne 1: «A3yueHHe MeTOI0B KJIeTOYHOH GHOIOTHH
(xpomartorpadus, yn1exTpodopes, 1uppepeHunaIbLHOC
nenrpudyruposanue, IHIP)»

6. | CrapToBasi JTHATHOCTHKA

7. | AHaJIM3 CTAPTOBOM JUATHOCTUKH. X MMHYECKHI COCTAB KIIETKH

8. | MuHepasibHbI€ BellleCTBA KJIETKH, MX OHOJIOTHYECKas POiib

9. | Oprannyeckue BelecTa kierku — Oenku. Jlaboparopuas

padora Ne 1: «ObHapy:keHHe 0e1KOB ¢ MOMONILIO
KAYeCTBeHHbLIX PeaKkuunii»

10. | CpoiicTBa, kiaccupukalus 1 QyHKIMHN OeIKOB

11. | Oprannyeckue BemecTa KIETKH — YrieBOJIbl

12. | Opranuueckne BeECTBA KISTKH — JTHIHIBI

13. | Hykneunossie kuciaotel. JJHK u PHK

14. | Crpoenue u ¢pyukuuu AT®. [pyrue HykineosuarprudochaTs

(HT®)
15. | CexBenupoBanue [JHK. MeToapl TeHOMUKH, TPAaHCKPUITOMUKH,
IPOTCOMUKHU
16. | MeToas! CTPYKTYpPHOIT OHOIOTHH
17. | Tuns! knerok. ITpokapuoTnyeckas Kierka
18. | CTpoeHue 3yKaprHOTUYECKOU KIETKU
19. | TloBepxHOCTHBIN armapar KIeTKH
20. | OgHomeMbpaHHbIe opraHou bl KiIeTku. [IpakTuyeckas padora
Ne 2: «M3ydeHne NIBHKEHUS IUTOILIA3MbI B PACTHTEJIbHBIX
KJIETKAX»

21. | TlonyaBTOHOMHBIE OPTAHOU/IBI KJIETKA: MUTOXOH/IPHH, TJIACTH/IBI.
JladopaTopuasi pa6ora Ne 2: «McciieqoBanue mjiazmMoau3a u
AeIIa3M0/IH3a B PACTUTEIbHBIX KIeTKAX)»

22. | HememOpaHHbBIE OPraHOM/IBI KJIETKH

23. | Ctpoenure u GyHKIHMH s7Ipa

24. | CpaBHUTEIbHAS XapaKTEPHCTHKA KIETOK DYKAPHOT.




Jlaboparopuasi pabora Ne 3: «M3ydyeHue CTPOCHUS KJIETOK
Pa3JIHYHBIX OPraHH3MOB)»»

25. | ACCUMIUTALNS U JUCCUMUTISINS — JIBE CTOPOHBI MeTaboMMu3Ma.
Tunel 0OMeHa BelecTs.

26. | ®epMeHTAaTUBHBIN XapakTep peakiui KIeTOYHOro MeTabomu3ma.
Jlaboparopnas padora Ne 4: «M3y4yeHue pepMeHTATUBHOIO
paculenieHHsi IeEPOKCHIA BOAOPOAAa B PACTHTEIbHLIX H
JKHBOTHBIX KJIETKAX»

27. | benku-akTuBaTOpbl U OEJIKU-UHIMOUTOPBI

28. | ABrorpodHsIil THI OOMEHa BElECTB

29. | ®oTocHHTE3

30. | XeMocHHTE3

31. | AgaspobHbIe opraHu3Mbl. Buabl OpokeHus

32. | A»poOHbIE OpraHu3Mbl. ITarbl JHEPreTHYECKOro 0OMeHa

33. | Dueprus memOpaHHOTrO rpaauenTa npotoHoB. Cunre3 AT:
paboTta npoToHHOH AT®-cHHTA3EI

34. | Peakuiuu MaTpUYHOTO CHHTE3A

35. | Tpanckpunums — matpuunbiii cuaTe3 PHK

36. | Tpaucnanus u e€ HTarmsl

37. | KogupoBanune aMuHOKHCIOT. Pons pubocom B OHocHHTe3e Oenka

38. | Opranuzanus reHoMa y IpoKapuoT U dYKapHoT

39. | MonekyJispHbIe MEXaHH3MbI IKCITPECCHH TEHOB Y IYKapHOT

40. | Bupycbl — BHEKJIETOUYHBIE (POPMBI JKU3HH U OOJTUTATHBIE
napa3utel. [IpakTiyeckas padora Ne 3: «Co3nanue Moaeaun
BHpYca»

41. | BupycHble 3a0071eBaHHS Y€IOBEKA, )KHBOTHBIX, PACTEHUIH

42. | HaHOTeXHOJIOTHH B OHOJIOTAN ¥ MEIHUITHHE

43, | JKu3HeHHBIA UK KJIETKHA

44, | Matpuunsrii cuaTes JIHK

45. | Xpomocomel. JlaGopaTopuasi padora Ne 5: «3yuyenue
XPOMOCOM HA FOTOBBIX MHKPOIPENapaTax»

46. | leneHue KNETKH — MHTO3

47. | Tuns! knetok. Kapuokunes u nmutokunes. Jlaboparopnas padora
Ne 6: «Habu01eHHe MUTO032 B KJIETKAX KOHYHKA KOpellKa
JYKa (Ha rOTOBBIX MUKPONIpPENnaparax)»

48. | Perynsaius ;KM3HESHHOTO ITUKJIA KIIETOK

49. | OpraHusM Kak e¢IHHOE IeJI0e

50. | Tkanu pacrenuii. Jlabopatopuas padora Ne 7: «U3yueHue
TKaHeil pacTeHuin

51. | Tkanu ;xkuMBOTHBIX H YyenoBeka. Jlaboparopuas padora Ne 8:
«M3yuyenne TKaHel ;KUBOTHBIX»

52. | Opranbl. CUCTEMBI OPTaHOB

53. | Onopa Tena opraHu3MOB

54. | JIBuxeHue opraHu3MoB

55. | Ilutanue opranu3MoB

56. | Ilutanne NO3BOHOYHBIX KHBOTHLIX. [lumeBapuTenscHas cucrtemMa
YyeoBeKa

57. | JIpIxaHHe OpraHu3MOB

58. | JlpIxaHne MO3BOHOYHEIX )KMBOTHBIX U UEJIOBEKa

59. | TpancmopT BemecTB Y OPTaHH3MOB

60. | KpoBeHocHasi cicTeMa MO3BOHOYHBIX JKHBOTHBIX M YeJIOBEKa

61. | Belienenue y opranu3MoB

62. | 3amuTa y OpraHu3MOB

63. | UIMMyHHas CHCTEMa YeTI0BEKA




64.

Pa3nipaskuMOCTE U Perymsius y OpraHu3MOB

65. | I'ymopanbHast peryisaiuus U YHIOKPHHHAS CHCTEMa KUBOTHBIX U
YeIIOBCKA

66. | @opMBI Pa3MHOKEHHS OPTaHU3MOB

67. | [lomoBoe pa3MHOKEHHE

68. | Meiio3

69. | Tamerorenes3. Obpa3oBaHue U pa3BUTHE TOJIOBBIX KIIETOK.
JladopaTopuasi pabora Ne 9: «3yuyeHue cTpoeHus MOJOBBIX
KJIETOK Ha FOTOBBLIX MHKpONpenaparax»

70. | UanuBuayansHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

71. | 3akyajika OPraHOB W TKaHe# M3 3apOJIbIIIEBIX JTUCTKOB

72. | PocT 1 pa3BUTHE JKUBOTHBIX.

73. | Pa3MHOXEHHE U Pa3BUTHE PACTEHUH

74. | McTopus cCTAHOBICHUSI M Pa3BUTHS T€HETHKH KaK HAYKH

75. | OcHOBHBIC IOHATHS U CHMBOJIBI TCHETHKH

76. | 3aKOHOMEPHOCTH HaceI0BaHuUs IPU3HAKOB. MOHOTHOpUAHOE
CKpCIIMBAHHE

77. | LHlutonoruueckue OCHOBBI MOHOTHOPHTHOTO CKPENIMBAHUS

78. | Ananuzupymroiee ckpennBanue. HenomHoe 1oMuHUpOBaHUE

79. | JlurnbpuiHoe CKpelnmBaHue

80. | [luronornyeckne OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUS

81. | CrenuienHnoe HacIeIOBaHNE IPH3HAKOB

82. | XpomMocoMHasl TeOpHs HACIEICTBCHHOCTH

83. | I'enetnka mona

84. | 'eHOTHI KaK MEIOCTHAS CHUCTEMA

85. | ['eHeTH4eCcKHit KOHTPOIb Pa3BUTHS PACTEHUH, KUBOTHBIX U
4eJloBeKa

86. | I3smeHYMBOCTH NPHU3HAKOB. BHJIb1 K3MEHUYHBOCTH

87. | MoaudukalmoHHas U3MEHYUBOCTh

88. | BapuanuoHHBIH psit 1 BapHallMOHHAS KpuBas. JlaGopaTopHas
padora Ne 10: «Mccae10Banue 3aKOHOMEPHOCTEH
MOAH(pUKATHOHHOH H3MenunuBOCTH. IlocTpoenne
BAPHUALIMOHHOI0 PSIAa U BAPUAIMOHHOH KPHBOMH»

89. | 'enHoTunuueckas n3MeHUYnBOCTh. KOMOMHATHBHAS M3MEHYHBOCTh

90. | MyTanHoOHHAs U3MEHUYHBOCTH

91. | 3aKOHOMEPHOCTH MYTAIIOHHOTO Mpoliecca. JMUTeHEeTHKA U
SYMUTCHOMHKA

92. | I'enetuka yenoseka. [lpakTtuyeckas padora Ne 4:
«CocTaB/IeHHE H AHAJIM3 POIOCTOBHOIH»

93. | MeToapl MEOUIIMHCKOH T€HETHKH

94. | 3HaueHne METUITHHCKOM T€HETHKHU B MPEJOTBPAIICHHH H JICUCHUH
reHeTHYeCcKNX 3a00/eBaHuii yemoBeKa

95. | HTorosasi KOHTpoJIbHas padoTa 3a Kypc 10 kiaacca

96. | AHasM3 UTOrOBOM KOHTPOJIBHOM padoThl. OCHOBHBIE TIOHATHS
CCNEKIHU

97. | Meroasl cenekiimoHHoi padotel. JlabopaTropHas padora Ne 11:
«H3yyenune MeTO0B CeJIeKIIUU PACTEHHIDy

98. | JlocTrKeHUs CeNeKIUN PACTEeHHIH M )KMBOTHBIX

99. | CoxpaHeHue, U3y4eHHE M UCTIOJIb30BAHHE TEHETUYECKHX PECYPCOB

100.| BuotexHonorus Kak HayKa ¥ OTPaciib MPOHU3BOJICTBA

101.| OcHOBHEIE HaNpaBICHUS CHHTETHUECKO OHOIOTHH

102.| XpoMoCOMHasI ¥ TeHHAs WHKEHEepHA. MeTUITHHCKHE

OHOTEXHOJIOTHHA

Hroro: 102 yaca




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC

JlaTa npoBenenus

Ne | Tema ypoka F— daxT
1 | DOpomommonnas teopus Y. lapsuna
2 | JIBWKyIue CHIbI SBOTIOMHUH BHAOB 10 Y. JlapBuHy
Boprba 3a cymecTBoBaHMEe, €CTECTBEHHEIH H HCKYCCTBEHHBIH
3| otbop
4 | CrapToBasi THATHOCTHKA
AHaIM3 CTApTOBOW UArHOCTUKH. DOPMUPOBAHKE
CUHTETHYCCKON TEOPUH IBOIIOIUH. ITAMbI IBOIIOIMOHHOTO
5 | mpoliecca: MUKPOIBOIIONHS H MAKPOIBOIIOLHS
6 | Ilomynsauus — d1eMeHTapHas €IHHHIIA YBOIIOIHH
3akoH reHeTHueckoro paBHoecus Jx. Xapau, B. BaitnOepra.
JladopaTopnasi pa6ora Ne 1: «BoisiBjieHHe H3MEHYHBOCTH Y
71 oco0ei 0OMHOTO BHIA»
8 | DnemenrtapHble (aKTOPHI YBOTIOIHH
9 | Dddext ocHoparens. IpdexT OYyThUIOUHOTO ropabINIKa
Murpanuu. M3onsmuu nomynsiuii: reorpagudeckas,
10 | Ouonoruueckas
11 | EcrecrBeHHBII 0TOOp — HANPaBISKOIIMK (GAKTOP IBOTOIUAU
12 | Tlonosoit orbop
[IpucnocoOneHHOCTH OPraHu3MOB KaK pe3yIbTaT
MukposBomonuu. Jlaboparopuas padora Ne 2: «M3yuenue
13 | apomopdo30B 1 uaHoaIanTANMKi Y PACTEHHIl U JKHBOTHBIX»
[Ipumeps! npucnocodbIeHU Y OpraHu3MoB: MopdoIoruuecKue,
¢dusznonoruueckne, OHOXMMHYECKUE, MTOBE/ICHUECKHE.
JladopaTopuas pa6ora Ne 3: «IIpucnocod/ienust Opranu3MoB
14 | ¥ MX OTHOCHTEIbHAS 1€1€C000Pa3ZHOCTbY
Buj, ero kputepuu u crpykrypa. JlaboparopHas padora Ne 4:
15| «CpaBHeHHe BHI0B 10 MOP(0I0THYECKOMY KPHUTEPHIO»
16 | Crpykrypa BHj1a
17 | Bujoobpa3oBaHue Kak pe3ysibTaT MUKPOIBOIOIHH
18 | CBs3b MUKPOIBOIONUH U dIMTUACMHOIOTHI
Ob6obmenne o Teme « MUKPOIBOTIONHS U €€ pe3yabTaThI».
19 | Pemeunne 3amanuit EI'D
Maxkpossomonus. [laneontonornueckue METOabl U3yUCHUS
20 | »BOIOLHH
21 | buoreorpaduueckre METOIBI H3YUCHHS dBOTIOIHH
OMOpPHOIOTHYECKHE H CPABHUTEIEHO-MOPGHOIOTHIECKHE METOBI
22 | W3YYCHHS IBOIOIUN
MoutekynspHO-TeHeTHUECKHE, OMOXUMHUECKHE U
23 | mareMaTHYeCKHe METOJbI H3YUeHHUs IBOTIOIUN
24 | OO6mwue 3aKOHOMEPHOCTH YBOTIONHH
25 | ApantuBHas paguanus. HepaBHOMEPHOCTh TEMITOB SBOITIOIHH
O0600meHNe 1o TeMe «MakpoIBOIIOIMS U €€ Pe3yTbTAThD.
26 | Pemenue 3ajannii ETD
27 | HayuHble rHNOTE3bI NIPOMCXOMKICHUS KH3HH HA 3emile
28 | JloHay4Hble npejCTaBICHHUS O 3aPOXK/IEHUH KU3HH
29 | OcHOBHBIE Talbl HEOPIAHUYECKOH IBOITIOLHMH
30 | I'MmoTe3HI 3apOKICHUS KHU3HH
31 | Hctopus 3emMau u MeTOIbI €€ H3YUCHUS
32 | HauvanbHble 3Tanbl OPraHUYECKOH IBOJIHOIUH
33 | Dpoarouus 3yKapuoT




OcHOBHBIC 3TaIBI IBOTIOIUH PACTHTEILHOTO MHpA.
IpakTnyeckas padora Ne 1: «M3ydeHue ocodeHHOCTEIH

34 | crpoeHusi pacTeHHil pa3HBIX OT/IEJI0B»

35 | OcHoBHBIE 3TANBI 3BOTIOIUHU JKUBOTHOTO MUPA
JBomonus ;KkUBOTHEIX. [IpakTHyeckas padora Ne 2:
«H3ydeHune 0coHeHHOCTEH CTPOEHHUs NMO3BOHOYHBIX

36 | IKHBOTHBIX»

37 | Pa3ButHe *)U3HU Ha 3eMIIe 110 3paM M IepHoam

38 | MaccoBbie BEIMUPaHHS — JKOJOTHYECKHE KPH3HCHI MPOILIOTO

39 | CoBpemeHHBII 3KOTOTHYECKHIT KPU3HC, €r0 0COOCHHOCTH

40 | CoBpeMeHHasi CHCTeMa OPTaHHYECKOTO IPOILIOTO

41 | OcHOBHBIE CHCTEMATHYECKHE TPYIIITEI OPTaHU3MOB
O6o00menune o Teme «IIpoucxoxieHne U pa3BUTHE KU3HU HA

42 | 3emmue». Pemenne 3amaguii EI'D

43 | AHTpONoIorus — Hayka 0 4ellOBeKe

44 | Pa3zBuTHe NpeJICTABIEHUH O MPOUCXOKICHUH YEIIOBEKa
MecTo YenoBeka B CHCTEME OpraHHYeCKOro MHpa.
JlaGopartopnas paGora Ne 5: « A3y4enune ocobeHHoCTeid
CTPOEHHS CKeJleTa Ye10BeKa, CBA3AHHBIX C

45 | npsAMOX0:KIeHHEM»

46 | JIBwxyiiue CHUIIbl aHTPOTIOTEHE3a
CooTHotleHHe OHOIIOTHYECKUX U COIMHATBHBIX (JaKTOPOB B

47 | anTpomorenese

48 | OcHOBHBIE CTaJIMH AHTPOIIOTeHe3a

49 | IlaneoreHeTHKa M MajacOreHOMUKA

50 | DBomrous COBpeMEHHOTO YEIIOBEKa

51 | YenoBcuecKHE pachl.

52 | MexIUCUUTUTMHAPHBIE METO/IBI AHTPOTIOIOTHH
O6o00menue o Teme «IIpoucxoxieHue YeIoBeKa —

53 | antponorenesy. Pemenue 3ananmii ET'D

54 | 3apoxkjeHue u pa3BUTHE IKOJIOTHH

55| MeTtojibl IKOJIOTHH

56 | 3naueHue SKOJOTHUECKHMX 3HAHUI /71 YeIOBeKa

57 | DOxonormyeckue GpakTopsl

58 | Abmuotnueckue daktopsl. CBeT Kak dJKOJOTHUECKHH (pakTop
Abuotnyeckue pakTopsl. TemnepaTypa Kak 3KOJIOTHYECKUN

59 | daktop
Abuornyeckue GakTopsl. BIaKHOCTE KaK IKOJIOTHYECKHI
¢dakrop. J/labopaTopuas padora Ne 6: «KAHaTOMHUYeCKHE

60 | 0coDeHHOCTH pacTeHMii U3 Pa3HBIX MECT OOMTAHUSN
Obo0bmeHne Mo TeMe « IKOJIOTHS — HayKa O B3aHMOOTHOIICHHSX

61 opranu3MoBy. Permenue 3aganuii EI'D

62 | Cpeasl 0OUTaHUS OPraHU3MOB

63 | buosornyeckue puTMbI

64 | KuzHeHHble (HOPMBI OPraHU3MOB

65 | buorndeckue hakTopsl
3HaueHne OMOTHYECKHUX B3aUMOCHCTBUI I CYIIECTBOBAHUS

66 | opraHu3MoOB B cpejie 00UTaHUs
O06001mmeHue o TeMe «Opranu3Mel U cpeaa oOuTaHug». Pemenue

67 | 3amanuii EI'D

68 | Dxomormyeckue XapaKTePHCTHKH MOMYISIHN
OcHOBHEIE MOKA3aTeTH NOMYSAIUN: YUCICHHOCTD, INIOTHOCTD,

69 | Bo3pacTHasg U MONOBAs CTPYKTYpa

70 | OcHoBHBIE MOKa3aTEIH MOMYIAIMH: POKAAEMOCTE, IPUPOCT,




TCMII poCTa, CMCPTHOCTDL, MUT'PAllHH

71 | Dxonmormdeckast CTPYKTYypa MOMYISITIT
72 | JunaMHKa TOTYMSIHH U €€ perysius
73 | KpuBble pocTa YHCICHHOCTH NONYIAIUN. KpHBhle BELKHBAHHS
Jkonoruueckast HuIa sujia. Jlaboparopuasi padora Ne 7:
74 | «IIpucnocodiaeHusi ceMsiH pacTeHHil K pacceeHHIO»
75 | Buja kak cucrema nonyJsiuid
76 | 3aKOHOMEPHOCTH MOBEJICHUS M MUTPAIUI )KUBOTHBIX
77 | Coo0mecTBO OpraHu3MOB — OHOIICHO3
78 | DxocHcTeMa Kak OTKpPEHITasl CHCTEMA
79 | KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCHCTEME
80 | OcHoBHBIC MOKA3aTEIH YIKOCHCTEMBI
81 | Dkonoruyeckue MUPamMuIbI
82 | W3MeHeHHs cOOOIIECTB — CYKIECCHU
[TpupoHBIE 3KOCHCTEMBI. DKOCHCTEMBI 03€P U PeK. IKOCHCTEMBI
83 | mopeil 1 OKeaHOB
[Ipupoanbie IKOCUCTEMBL. JKOCHCTEMBI TYHP, JIECOB, CTEMEH,
84 | nycreiHb
85 | AwuTponoreHHbIE IKOCHCTEMEI
Ypboakocuctemsl. [Ipaktiudeckas pabora «M3yuenue u
86 | onucaHue ypOOIKOCHCTEMBI»
3axoHoMepHOCTH HOPMHPOBAHUS OCHOBHBIX B3aUMOICHCTBUIA
87 | OpraHu3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3ACHCTBHS 3arpsA3HEHUN pa3HBIX TUIIOB Ha
cyOOpraHM3MEHHOM, OPTaHU3MEHHOM, MTOMYISITHOHHOM H
88 | IKOCHCTEMHOM YPOBHSIX
89 | HrTorosasi KOHTPOJIbLHAS PadoTa
AHanIn3 UTOroBOH KOHTPOIBHOM paboTsl. buocdepa —
90 | obmiennmanetapHas 000M0UKa 3eMITH
91 | VYuenue B. M. Bepuanckoro o 6uocdepe
92 | 3akoHOMEpPHOCTH CyIIecTBOBaHHUS OHOChephl
93 | KpyroBopoThl BelIeCTB U OMOTC€OXMMHUCCKHE ITUKITBI
94 | 3onansHOCTH OHOChepbl. OCHOBHBIE OHOMBI CYIITH
95 | VYcroiunBocTh OHOChEpHI
96 | Dxomormyeckue KPU3UCH M UX IPHIHHBI
97 | BoznaeiicTBue uenoseka Ha dnocdepy
AHTpPOIIOTEHHOE BO3ICHCTBIE HA PACTUTEILHBIN U JKHBOTHBIH
98 | mmp
99 | Oxpana npupoIsl
OcHOBHEIEC IPUHITUIIBI YCTOHUYHBOTO Pa3BUTHS YEIOBEUECTBA U
100 | nmpupoasl
PannonansHoe MpUpPOAONONBE30BaHNE H COXPAaHCHHE
101 | Ouomoruyeckoro pasHooOpazus 3eMIH
O606menune no teme «buocdepa — rnodanbHas IKOCUCTEMAY.
102 | Pemenne 3ananuit EI'D

HUroro: 102 yaca




