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MHNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma o yuebHomy npeamery "buonorus" (nanee - 6M0JIOTHs) HA YPOBHE CPEAHETO
obmero obpazoBaHus pa3padorana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit denepanun»y, ®I'OC COO, Konmenmuu mnpenomaaBaHus
yuebHoro npeamMera «bronorus» u OCHOBHBIX IMOJIOKEHHH (enepanbHOi paboueit mporpaMMel
BOCTIUTaHMUS.

VYueOubiii npenmer «buonorus» yriay6nénHoro ypoBHs usydenus (10-11 xmaccer)
SBIISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpeaMeTHOW obmacTu «EcTecTBEeHHO-HAay4HbIE MPEAMETHI».
Cornacao mnonoxenusMm @OI'OC COO mnpodunbHble yueOHbIE MpeIMeThl, H3y4daeMble Ha
yIriyOnEHHOM YpOBHE, SIBIISIOTCS criocoOoM auddepeHnnanuu o0ydeHusl Ha YpOBHE CPEIHETro
oOmiero oOpa3oBaHUS M MPHU3BAaHBl O0ECTIEYUTH MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpPeIHHUM MPOQPEeCcCHOHANBHBIM U BBICHIMM oOpa3zoBaHHeM. B To ke Bpems
KOKIBIA U3 ITHX YYEOHBIX MPEAMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIFHBIX U PA3BUBAIOIIMX 3aJ]ad, CBSI3aHHBIX C MPOQOpHEHTAIHEH
o0yJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOH OOJIACTH HAYyYHOTO 3HAHHSA,
CBSA3aHHOTO C OWOJIOTHEH, MEAWIIMHOMN, 3KOJOTHEH, IMCHUXOJOTUEH, CIOPTOM MM BOCHHBIM
JICTIOM.

[Iporpamma no yueOHOMY TipeameTy "buonorus" na€r npepcraBieHUe o MU U 3a1a4ax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriyOiIE€HHOM ypOBHE, ONIpeeNsieT 00s3aTelIbHOe
(MHBapUaHTHOE) TMPEAMETHOE COAEpXkKaHHe, €ro CTPYKTYpPHUpPOBAaHUE IO pa3fesiaM U TeMa,
pacripesiesieHue 1o KiaccaM, peKOMEHAYET M0CIe10BaTeIbHOCTh U3YUEeHUsl yUeOHOro MaTepuana
C Y4€TOM MEXNpPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OWOIOTHM pea30BaH MPUHIIMIT
IPEEMCTBEHHOCTH C HW3Yy4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O00IIero o0pa3oBaHUs,
Onmarojapst 4eMy IpOCMaTpUBAaeTCs  HANpaBIEHHOCTh Ha  TOCIEAyIolee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS], YKOJOTHIECKOTO MBIIUICHUS, MPEJCTABICHUNA O 3A0pPOBOM 00pa3e KU3HH, Ha
BOCITUTaHHWE OEpPEKHOTO OTHOIICHHUS K OKpYyXKalomeW NpHpoAHO cpeae. B mporpamme mo
OHMOJIOTHHM TakXKe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K mIaHUPYEeMBbIM JMYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM
pesynpTaraM oOydeHHs W B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOM
JEATETLHOCTH OOYYaIOIUXCS TI0 OCBOCHHUIO COJEpXKaHUs OHOJOTHYecKoro oOpa3oBaHHS Ha
YpOBHE CpeqHero oo1ero oopazoBaHusl.

VYuebublii npenmer «buomorus» Ha ypoBHE CpeaHEro o0Iero o0pa3oBaHHs 3aBepIIaeT
Oouosiornyeckoe 0Opa3oBaHME B MIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE W YTIIyOJeHHE 3HAHUN
o0ydJaromuxcsi O JKMBOW TPHUPOJAE, OCHOBAX MOJEKYJISIPHOM U KJIETOYHOW OHOJIOTHH,
SMOpPHUONIOTUN U OUOJIOTUU PA3BUTHUS, TEHETUKU, CEIEKIUH, OMOTEXHOJOTHUHU, IBOIIOLUOHHOTO
YYEHUS U IKOJIOTHH.

Nzydenue yuebHoro npenmera «buonorus» Ha yriayOlIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY OOy4YalolUXCsl K IMOCJIEAYIOIIEMY IOJyYeHHUI0 OHOJIOTHMYecCKOro oOpa3oBaHMs B
By3ax M OpraHM3alMsIX cpeAHero mpodeccruoHaibHOro oopasoBanus. OCHOBY €ro CoJep>KaHus
COCTaBIISIET CHUCTEMAa OMOJOTUYECKUX 3HAHUHM, MONYyYEHHBIX MPU HM3YYCHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3ZesioB OHMOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, B 10—11 knaccax 3T 3HaHUSA MMOJTY4YalOT pa3BUTHE. Tak, pacIIUpPEeHbl U YIIIyOJICHBI
OHMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHU3HH, JONOJHHUTEIbHO BKJIIOUEHBI OHOJIOTMYECKHE CBEICHUS



MPUKIIATHOTO W TOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI s
nocieayoomero Beibopa mpodeccun. Bo3MokHa Takke MHTErparusl OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, ITOJTYICHHBIMU 00yJarOIIUMUCS TTPH U3yUYEeHUHU (DU3HKHU, XUMUH,
reorpaduu U MaTEMaTHKH.

CrtpykTypa mporpamMmbl Mo ydeOHOMY mpeamery "buonorus" oTpaxaeT CHCTEMHO-
YPOBHEBBIM M SBOJIOIMOHHBIA MOAXOABI K M3ydeHHto Ouonoruu. COriacHO UM, H3y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTePHBIE IS KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aIlNH,
SBOJIIOIIMM OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHEeHHs] OHOJOTHYeCKOro pazHooOpas3us
wianetel. Tak, B 10 kiacce m3ydaroTcs OCHOBBI MOJEKYJSIPHOM M KIETOYHOH OWOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTHH PAa3BUTHS, TEHETHUKU M CEJIEKIINU, OMOTEXHOJIOTUN ¥ CHHTETHYECKON
OMOJIOTHH, aKTyalIU3UpPYIOTCS 3HaHUS OOydaroluxcs Mo OOTaHHKE, 300JI0TMHM, aHATOMHUU,
¢usnonorun yenoseka. B 11 kimacce u3yuaroTcs 3BOJIONUOHHOE YUYEHHE, OCHOBBI 3KOJOTHH U
ydeHue o buocdepe.

VYuebublii mnpenver «buomorus» npusBaH 00ECHEYUTH OCBOEHHE OOYYaIOUIMMHUCS
OMOJIOTMUECKNX TEOpUM UM 3aKOHOB, HWJICH, NPHUHIIMIIOB W TIPAaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4YHOIl KapTUHBI MHpa, 3HAHUH O CTPOEHUHU, MHOro00pazuu u
OCOOCHHOCTSIX KJIETKH, OpraHuM3Ma, MOMYJSAlWU, OHOLEH03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OWOJIOTHH, TPUKIATHBIX aCIEeKTax
Ouosoruueckux 3HaHWM. J{ns pa3BUTHSA M NOJJEpKaHUS MHTEpeca o0yyaroumxcs K Ouoyioruu
Hapsly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuasa B COJAEP>KaHUU MPOTrPAMMBbI 110
OHMOJIOTHH TPEIYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM MHOU
obyacTu OMOJIOTHH, BKJIAJIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHUE BAKHEHIIIHX
OMOJIOTrMYECKHUX U 3KOJOTUYECKUX MPOOIIEM.

[enb u3yuenus yuebHoro npenmera «buonorus» Ha yriyOaéHHOM ypoBHE — OBJIa/IeHUE
00y4JaloImMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3alliu >KUBBIX CHCTEM
pPa3HOTO paHTa U MPUOOPETEHNE YMEHUHN HCIIOIb30BaTh ITH 3HAHUS B (OPMUPOBAHUU HHTEpECA
K omnpeneneHHoi o6iacTu mpo(ecCHOHATbHON NESITeIbHOCTH, CBSI3aHHOW ¢ OWOJIOTHEH, WIN K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TIPOOJKEHHUSI OMOJIOTHUECKOTO 00pa30BaHuUs.

JlocTuxkenne 1menu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnE€HHOM YpPOBHE
o0ecreunBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOCHME  OOYyYalOIIMMHUCS  CUCTEMBbI  OMOJIOTMUECKMX 3HaHM: 00  OCHOBHBIX
OMOJOTMYECKUX TEOPHsIX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTaBIISIIOLIMX COBPEMEHHYI) E€CTECTBEHHO-HAYyYHYI) KApTUHY MHpa; O CTPOCHHUHU,
MHOT000pa3uu U OCOOCHHOCTSAX OMOJOTHYECKHX CHCTEeM (KIIETKa, OPraHu3M, MOMYJISIUs, BH]I,
OmoreorieHo3, Omocdepa); O BBIJAIONIMXCSA OTKPBHITUSAX W COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTHUH;

O3HAKOMJICHHE  OOydYarommMxcsi €  METOJAaMHM  TO3HAHHUA  JKUBOH  MPUPOMBIL:
WCCIIEIOBATEIbCKIMH METOJaMH OMOJIOTHYECKUX HAayK (MOJICKYJISIPHON U KIIETOYHOW OMOJIOTHH,
SMOPHUOJIOTUH U OMOJIOTHH PA3BUTHS, TCHETHKU U CEJICKIIMU, OMOTEXHOJIOTHH M CUHTETHUYECKOM
OMOJOrMM, TaJCOHTOJOTHH, O3KOJOTHH); METOJaMH  CaMOCTOSITEJIBHOTO  IMPOBEIEHUs
OMOJOTMYECKHX HCCIENOBaHUi B JabopaTopuu U B mpuponae (HaOmoaeHHE, H3MEpPEHUE,
SKCHEPUMEHT, MOJEIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHMSIMM: CaMOCTOSITEIbHO HAaXOJWTh, aHAIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMALIMIO; TOJIb30BATHCS OMOJIOTUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIUBAaTh CBSI3b MEXKAY pa3BUTHEM OWOJOTMH U  COLMAJIBHO-
9KOHOMHYECKUMHU M DSKOJOTHUYECKHMMH MPOOJIIeMaMU YEIOBEUYECTBA; OIEHUBAThH IOCIEICTBUS



CBOEH JIEATENILHOCTU 10 OTHOIIEHHIO K OKpPY)KAIOLIeH NpUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JIOPOBBIO  OKPYXKAIOLIMX JIFOACH; OOOCHOBBIBATH M  COONIONATH MEpHI
npounakTHK MHPEKIMOHHBIX 3a00JeBaHui, MpaBuia MOBEACHUS B MPHUPOJE U oOecrieueHus
0€3011aCHOCTH COOCTBEHHOM KH3HENIEATENbHOCTH B YPE3BbIYANHBIX CUTYaLUsX HPUPOAHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepu3oBaThb COBPEMEHHBbIE HAayyHbIE OTKPBITHUS B OO0JIACTH
Ouoyoruu;

pa3BUTHE y 00YYarOIINXCsl WHTEIUIEKTYalIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW B IpoIecce
3HaKOMCTBA C BBIJIAIOLUIMMUCSA OTKPBITUSMHU U COBPEMEHHBIMU HCCIIEOBAaHMSMHU B OHOJIOTHH,
pelmaemMbpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEeH OHWOJIOTHYECKOTr0 HMCCIEI0BaHMs, MPOBEICHUS
OKCHEPUMEHTAIbHBIX HCCIEOBAHUM, peIIeHus] OMOJIOTUYECKUX 3a7ad, MOJCTUPOBAHHS
OHMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE y OOy4aroIMXCsl [IEHHOCTHOTO OTHOUIEHHUs K >KMBOM IpUpOAE B LEJIOM U K
OTJENbHBIM €€ O0O0beKTaM M SBJICHUAM; (OPMHUPOBAHUE HKOJOTHYECKOM, TE€HEeTHYECKOU
IPaMOTHOCTH, OOIIEH KyJbTypbl MOBEACHUS B TPUPOJEC; MHTETPALMH €CTECTBEHHO-HAYYHBIX
3HAHHII;

npuoOpeTeHre 00y4aromUMHICs KOMIIETEHTHOCTH B PAallMOHAIIBHOM IPUPOAOIOIb30BAHUI
(cobmofeHne mpaBWJl MOBEJNEHHS B MPHUPOJE, OXpaHbl BHUJIOB, B3KOCHCTEM, Ouochepsl),
COXpaHEHHH COOCTBEHHOT'O 3/I0POBBbSI M 3JI0POBbSI OKPYKAIOMIMX JIOAEH (COONIONCHHUS Mep
npodwiakTuku ~ 3a0ojeBaHM, oOecrieueHre  O€30MACHOCTH  KU3HENEATCIBHOCTH B
Ype3BbIlYaHBIX CUTYaLUAX IPUPOAHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaHMS
OMOJIOTNYECKUX 3HAHUN 1 YMEHUH B MIOBCEIHEBHON )KU3HU;

CO3/IaHME YCJIOBUH JJIi OCO3HAHHOTO BbIOOpa OOY4YaIOUIMMHUCSA WHAMBHIYaJIbHON
o0pa30BaTeNbHON TpPaeKTOpUH, CIOCOOCTBYIOUIEH MocienyromeMy HpodecCUOHATIbHOMY
CaMOOIIPE/ICIEHUIO, B COOTBETCTBUM C WHAMBUIYAIbHbBIMU MHTEpecaMM M IMOTPEOHOCTAMHU
peruoHa.

OOmiee yMCIIO YacoB, OTBEIEHHBIX HAa M3Y4YEHHUE OMOJIOTMM Ha YIIIyOJIEHHOM YpPOBHE
cpeanero obmiero obOpaszoBanmsi, coctaBisier 204 ugaca: B 10 xmacce — 102 gaca (3 uaca B
Hepeno), B 11 xkmacce — 102 gaca (3 yaca B HEACIIO).

OT10op oOpraHum3alMOHHBIX (GOpPM, METOJOB M  CpeACTB O0OydeHUs OMOJIOTUU
OCYILIECTBIISICTCS] C YUETOM CIEIU(PHUKHN €ro COJEpKaHUsS M HANpaBIEHHOCTH Ha MPOJOJDKCHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPraHM3ALMUSAX CPEAHETO MPO(ECCHOHATBHOTO W BBICIIETO
oOpazoBaHus.

OO0s3aTenbHBIM yCIOBHEM IpU OO0Y4YEHHH OUOJIOTHM Ha YriayOJEHHOM YPOBHE SIBIISETCS
npoBeeHUe J1TabOpaTOPHBIX M MpakTHYeckux pabor. Taxke ydacTHe o0Oydaromuxcs B
BBIIIOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEOBATENILCKUX  paboT, TeMaThka KOTOPBIX
OINpENIeNIAETCSl Y4YUTEJIEM HAa OCHOBE HMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOJIHBIX YCIOBUI.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHnve MpPOrpaMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOU utoroso arrecrauuu (I'MA).

Tema 1. buojsiorust Kak HayKa

CoBpemenHast O6uonorusi — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OMOJOTHH.
buonornueckne Hayku M u3ydaemMble UMHU TpoOiemMbl. DyHIaMEHTANbHBIC, MPHUKIATHBIC WU
TIOMCKOBBIE HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadyeHre OMOJIOTMM B (POPMUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Ouonorueil. 3HaueHue OWUONOTMH B MPAKTHUYECKON
JEATEIbHOCTH YEJOBEKA: MEIMIIMHE, CEJIbCKOM XO3MWCTBE, MPOMBIIIJIEHHOCTH, OXpaHE
PUPOJIBL.

JdemMoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. dapsun, Y. 'apsei, I
Mennens, B. U. Bepuanckuii, U. II. IlaBnosB, M. 1. Meunukos, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, @. Kpuk, /1. K. benses.

Tabmuup! u cxembl: «CBsi3b OMOJIOTUU C APYTUMHU HayKamu», «Cucrema OHOJIOrHYEeCcKUX
HayK».

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHHE

JKuBble cucTeMBI Kak mpeaMeT u3ydeHus: Ononoruu. CBOWCTBA KUBBIX CUCTEM: SIUHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CJIOXKHOCTh H YHOPSIOYCHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb,  CAMOOPTraHMU3alMs, CaMOBOCIIPOM3BEICHUE, Pa3apakKMMOCTh,
M3MEHYHUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyyd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHbIM, TKAHEBBIM,
OpraHU3MEHHBI, HOMYJIALIMOHHO-BUJOBOM, 9KOCHCTEMHBIN (OnoreonieHOTUYECKUI),
ouocdepnsiit. [lponeccsl, npoucxoasmye B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH KHUBOTO.
Kuznp kak dopma cymiecTBoOBaHUS MaTepuu. Hayku, n3ydaromiye >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHu3aIuu.

N3yuenne xuBbIX cucteM. Metoasl Ouosornueckoil Hayku. HaOmronenue, maMmepeHue,
SKCIEPUMEHT, CHCTeMaTh3auus, MeTraaHanu3. lloHsaTme O 3aBUCMMOM M HE3aBHUCHUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenrta. [loctaHoBka M mpoBepka rumnote3. HyneBas
runore3a. [ToHsTue BEIOOPKU U €€ JOCTOBEpHOCTh. Pazopoc B Omonorudeckux MaHHbBIX. OleHKa
JIOCTOBEPHOCTH TOJYUYCHHBIX Pe3yibTaToB. [IpUUMHBI MCKaKEHHS PE3yIbTAaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JemoHcTpamun

Tabmunelr U cxembl: «OCHOBHBIE TPU3HAKU IKH3HW», «DBHOIOTHYECKHUE CHUCTEMBD»,
«CBoiicTBa KUBOW MaTepun», « YpOBHU OpraHu3alluu KUBOI Mpupoab, «CTpoeHne )KUBOTHON
KIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenosy», «buocdepa», «MeToabl U3YUESHUS KUBOU MPUPOIBD.

O6opynoBanue: 1abopaTopHOe 000PYIOBAHUE ISl IPOBEACHUS HAOIIOACHUN, N3MEPCHHIA,
SKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHWE pa3IUYHBIX METOJOB IPU H3YYEHUH >KUBBIX
CUCTEM.

Tema 3. buosorust KieTkun



Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IUHMIA >KUBOTO. VICTOPHST OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUM TEOPHH.

MeTonpl  MONEKYJNSIPHOM M KIETOYHOM OMONOrMHM: MHUKPOCKOIUS, XpomaTorpadus,
anekTpodope3, METOJ  MeueHbIX aTroMoB, AuddepeHnHanbHoe — IEeHTpU]yrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue GukcuposanHuix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHSL.
Koungoxanvnasa muxpockonus. Bumanvhoe (npusicuznennoe) usyyeHue Kiemox.

JemoHcTpauuu

[Hoptpetsl: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuer 1 cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBI MHUKPOCKOM», «lcTtopus
Pa3BUTUS METOJI0B MUKPOCKOITHI.

OO6opynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpPOIpENapaTbl PAaCTUTENbHBIX, UBOTHBIX WU
OaKTepHaTIbHBIX KIETOK.

IIpakTnyeckas padora «/3ydueHue MeTONOB KJIETOYHOW Ouosoruu (xpomarorpadus,
anekTpodopes, nuddepernuanpaoe nenTpudyruposanne, [11IP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KIeTKu

XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPO3IeMeHThl. Boga u €€ pois
KaKk pacTBOPUTENS, peareHTa, Yy4yacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJIALHUN.
MuHepanbpHble BELIECTBA KIETKH, UX Onojiornyeckast posib. Poib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BeUIECTBA KIETKU. buonornueckue nonumepsl. benku. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoi Mosekynbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsI3b. BTopuuHas, TpeTWyHas, 4eTBEPTUYHAS CTPYKTyphl. JleHartypauus. CBoiicTBa OEIKOB.
Knaccudukanms 6enkoB. buonornueckue pyHkimuu 6enKkoB. [lpuonul.

VYrneBoabl. MoHOcCaxapubl, AUCaXapubl, OJIMTOCAXapuabl W mojucaxapuabl. OO
IUIAH CTPOEHUs M (U3UKO-XMMHMUYECKHE CBOIcTBa yrieBojoB. buonorndeckue ¢GyHKIMU
YTJIEBOJIOB.

Jlununel.  T'uppoduneHO-ruapodoOHble  cBoiicTBa.  Knaccudukanums — IUNKUIOB.
Tpurnunepuasl, Gocoaumuabl, BOCKH, cTepouibl. bruomornueckue Gynkuu munuaos. OOmue
CBOICTBa OHMONOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
HOJIyTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. [IHK n PHK. Ctpoenune HykiienHoBbIX KuciaoT. HykneoTunabl.
[Tpunun kommementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — aBoitHas crimpaib.
Mectonaxoxaenue u ouonorunueckue Gpynkunu JJHK. Buasr PHK. ®ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Mojekyie AT®. buonornueckue
¢yakiuu - AT®. BoccraHOBIIGHHBIE TIEPEHOCUMKH, WX (GYHKIUU B KIETKe. [[pyeue
HYK1eo3uompugocpamuot (HT D). CexBennpoBanue  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykTypHast OuONIOTHs: OMOXMMHYECKHEe W OMOPU3MYECKUE HMCCIEAOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OuOMONIEKYyNl. Moodenuposanue cmpykmypol u  QyHKyui
Ouomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin U opeaHuyecKuti Cunmes OUOMONEKY1 U
UX HENnPUPOOHBIX AHANO208.

JdemoncTpanuu

Hoprpetst: JI. [onunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMUYECKUX 3JIEMEHTOB B HEXHBOM  IPHUPOAEH,
«PacnpeneneHre XMUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.



Tabmumer u cxembl: «llepuomuyeckas TabmuIa XUMHUYECKHUX AJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOABD», «BemectBa B cocTraBe OpraHu3mMoB», «CTpoeHHE MOJIEKYJbl Oelkay,
«CTpyKTYyphl O€TKOBOW MOJIEKYJb», «CTpOCHHE MOJEKYJI YIJIEBOJOB», «CTpOeHHE MOJICKYJI
munuaoBy, «HyknenHoBeie Kucinote», «Ctpoenue mosekyisl ATO».

Ob6opynoBaHue: XMMUYECKas Mocy1a 1 000py10BaHHE.

JlaGopaTopnas pa6ora «O0HapykeHHE OEITKOB C TTOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTtopnas padora «VccienoBaHue HYKJIEHHOBBIX KHCIIOT, BBIJICICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenune u pyHKINH KICTKH

Tumbl KIETOK: dyKapHOTHUYECKass M IMpokapuoTHuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue TMpOKAPpUOTHYECKOW KJIeTkW. KieTtounas cTeHka OakTepuii u  apxew.
OcobeHHOCTH CTPOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPHOTHUYECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crtpoenne n QyHKIMOHHUPOBAHUE dYKapuOTHUYECKOM KieTku. Ilna3smaruueckas MmeMmOpaHa
(mnasmanemma). CTpykTypa I[ia3MaTHdeckod wmemOpaHbl. TpaHCHOPT BelIECTB uepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIN (Iuddysus, obneruéHHas auddys3us), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). llomynponunaemocts MeMOpanbl. Pabora
HaTpUN-KaJIUeBOro Hacoca. DHJIOIMTO3: MMHOLMTO3, (harouuTo3. Dk3ouuTo3. Kierounas creHka.
CtpykTypa u QyHKUNHU KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

Hutornasma. Llutozons. Llutockener. JIBmxkeHue muroruiazMpl. OpraHouzbl KIETKH.
OnHOoMeMOpaHHBIE OpraHOWABl KIETKH: dHAoIIazmaTudeckas ceth (JI1C), anmapat [Nombmxkwy,
JU30COMBI, UX CTpoeHHE W (YHKUUHU. B3anMocCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyJIsIpHOTO peTUKynyMa. Mexanusm Hanpasienus oenxoe ¢ OIIIC. CunHTte3
pacTBopuMbIX  OenkoB. CHHTe3  KIETOYHBIX  MeMOpaH. [manmkwii  (arpaHyssipHBI)
sHIOMIa3MaTHUeCKuil petukyinym. CekperopHas (yHkius anmapata ['onbmxu. Moougukayus
benxoes 6 annapame I onvoorcu. Copmuposexa 6enkos 6 annapame I'onvodcu. TpaHncTIOPT BENIECTB
B KjleTke. Bakyonu pacturenbHbIX KiieTok. Kiierounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHIPHH, TIACTHIBL. [Ipoucxoscoenue
mumoxonopuul u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapaynuc). Ctpoenue u
(OYHKIIMM  MUTOXOHIPHWA © IUIACTHA. [lepBUYHBIC, BTOPUYHBIE U CIIOKHBIC TUTACTHIBI
(OTOCHHTE3UPYIOIIUX  DYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIJIACTHl  BBICIIMX
pacTeHUi.

HememOpannsie opranouas! kiaeTkd CtpoeHne M (QYyHKIMA HEMEMOpaHHBIX OPraHOUI0B
KIeTKH. Pubocombl.  IIpomesicymounvie  guramenmol. MuxpopumaMeHTsl. AKmuHogvle
Muxkpogunramenmol. MbllIEUHbIE KIETKU. AKMUHOBbIEe KOMNOHEHMbl HEeMbIUEYHbIX KIeMmOK.
MuxkpotpyOouku. Knetounsii 1meHtp. CTpoeHHE U [BHKEHUE JKITYTUKOB M PECHHYEK.
MuxkpoTtpy0Oouku nuTorasmsl. Llentpuons. benku, accoyuupogannvle ¢ MUKpopuiameHmamu u
Mukpompybouxkamu. Momopmvle 6eaxu.

Anpo. OOonouka siapa, XpOMAaTUH, KApUOILIAa3Ma, SAPBINIKH, UX CTPOEHUE U (DYHKLUH.
SAnepusiii 6enkoBbIil MaTpuke. [IpocTpaHCcTBEHHOE PACHOIOKEHUE XPOMOCOM B HMHTEp(a3zHOM
aape. dyxpomamun u eemepoxpomamui. benku XpoMaTHHAa — THCTOHBI. /[uHamuxa s0epHoll
0bonouku 8 mumose. Aoepuwviti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  DYKapUOT
(pacTuTenbHOM, )KUBOTHOW, TPUOHOI).

JdemoncTpanuu



[optpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHUECKOW KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKn», «CTpOeHHE paCTUTENBHON KIETKW», «CTpOeHnEe MUTOXOHIpUN», «SAapo», «CtpoeHne
MPOKAPUOTUYECKOUN KIIETKIY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONpENapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTNpenapaTsl 0aKTepUaIbHbIX KIETOK.

JlaGopatopnas padora «/3yueHne cTpoeHHs KIETOK Pa3InYHbIX OPraHU3MOBY.

IpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTopnas padora «lccnenoBaHue mia3Moin3a U ACMIA3MOJIM3a B PACTUTENBHBIX
KJIETKaX».

IIpakTnueckas padora «/3yueHue ABUKEHUS LUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M NMpeBpalleHue JHEPruM B KJIeTKe

AccuMMIAIMS ¥ AUCCUMWISALUS — JBE CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BeIIecTB:
aBTOTpOGHBIA M  reTepoTpodHBIA. YyacTue KHUCIOpoga B OOMEHHBIX  IpoIleccax.
OHepreruyeckoe obOecrneyeHue kietku: npespanieHne ATdD B  0oOMeHHBIX Ipoleccax.
@DepMeHTaTUBHBIA XapakTep peakluid KIeTOYHOro meradbonusMa. DepMeHThI, UX CTPOCHHUE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otiauuus (GepMEHTOB OT HEOpPraHMYECKUX
KaTaJn3aTopoB.  belku-akTuBaTOpsl W OCIKU-UHTMOUTOPHL.  3aBHCHMOCTb  CKOPOCTHU
(hepMEHTATUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OpraHUYECKUX BELIECTB B KieTke. DoTrocuHTe3. AHOKCcucenmwii u
oxcueenHvlll  omocunmes y baxmepuil. Ceemocoduparowue nueMeHmsvl U NUSMEHMbL
peakyuonrozo yeumpa. Ponb xyopomnactoB B mporecce GorocuHTe3a. CBeTOBass M TEMHOBAs
dazer. Domoovixanue, C;, Cy. u CAM-munvr hpomocunmesa. IIpoayKTUBHOCTD (POTOCHHTE3A.
Bnusiaue paznuyHbix (akTopoB Ha CKOPOCTh POTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHMHTETHMKOB:  HHUTpHU(UUUpYIOIINE
OakTepuH, keae300aKTepun, cepodaKTepun, BOJOPOIHbIC OaKTepru. 3HaU€HHE XeMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHUS U MX MCIIOJNb30BaHHE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTHH W BO3OYIUTEIIH
Oone3Hei.

AdpoOHBIE OpraHM3MbI. JTambl YHEPreTHuecKkoro oobmeHa. IloaroToBUTENBHBIA ITarl.
['mukonus — 6ecKucIopoaHOe paclIeINIEHUE TIOKO3bI.

buonornueckoe okucieHue, Wik KJIETOYHOE JbIxaHue. Poib MUTOXOHApPUI B mpolreccax
ouosnorudeckoro okucienus. Luknudeckue peakuuu. OkucnutenbHoe QochopunupoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomowunou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro TMyTH OOMEHa BEMIECTB TIepea  aHadPOOHBIM.
D¢ hEeKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JlemoHcTpamun

Hoptpetsr: k. Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, 1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr 1 cxeMbl: «DoTOoCHHTE3», «DHEpreTHUecKkuii oOMen», «buocuHTe3 Oenmkay,
«Ctpoenue GepMeHTay, «XeMOCHHTES).

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000PYJJOBaHUE JIJIsl IPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopnasi pabGora «M3yueHne KaTaIUTHYECKON aKTHBHOCTH (EepMEeHTOB (Ha
IpUMepe aMHIIa3bl UM KaTanas3bl).



JlaGopaTopnass pa6Gora «M3yueHue (QEpMEHTATUBHOTO pACHICTICHUS TEPOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKaX).

JlaboparopHnasi pabora «CpaBHeHHE TIPOIIECCOB (DOTOCMHTE3A U XEMOCHHTE3a).

Jlaboparopnasi padora «CpaBHEHHUE TIPOILIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBeHHass nHGOpMaLKs U peaju3anus eé B KiIeTKe

Peakiun matpuyHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEaKUUSIX MATPUYHOTO
cuHTe3a. Peanmmzanmsi HacneAcTBeHHOM wuH(oOpManuu. ['@HeTHYECKHWil KOJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuaTe3 PHK. IlpuHIMOB TpaHCKPUNIIMU: KOMILIEMEHTAPHOCTb,
AHTUNAPAJUIENBHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcimoBus
6uocunTe3a 6enka. Koguposanue aMuHokucioT. Posis pubocom B OnocunTtese Oenka.

Coepemenuvie npedcmagienus o cmpoeruu 2eHos. OpraHu3aiys TeHOMa y MPOKaApPUOT U
9yKapuoT. Peryisimus akTUBHOCTH T'eHOB Yy mpokapuoT. ['mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsaius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocras.

Bupycsl — HekieTouHble (GOpPMBI KU3HH U OONMUTaTHBIE Mapa3uTbl. CTpOEHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kuzuenuwiti yuxn JHK-codeporcawux
supycos, PHK-cooepoicawux supycos, bakmepuoghacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupycubie 3abosieBaHust uyenoBeka, KHMBOTHbIX, pactenuid. CIINJ], COVID-19,
COLMAJIbHBIE U MEUIIMHCKHE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz odorvuiux maccueos («bigdatay) cmpyxkmypmvix
buonoeuveckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yuryuu 6enxkos. Cnocobvi 00cmasKu 1eKapcms.

JdemMoHcTpanuu

IToptpetsr: H. K. Konsuos, /. . UBaHOBCKUA.

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHeTmdeckuir kom», «Bupycem,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3znaHue MOAEIN BUPYCaA».

Tema 8. J/Ku3HeHHBI HUKJI KJIETKH

Knerounslii mwki, ero mepuoabl u perymsmus. Mutepdaza m mMuto3. OcoOEeHHOCTH
MpOIECCOB, MpoTekaronux B uHTepdase. [loaroroBka kinetku kK aeneHuto. [IpecunTeTnueckuit
(MOCTMUTOTUYECKUI), CHUHTETUYECKMM M MOCTCUHTETHUYECKUN (IPEMUTOTHUECKHUH) NEPHOABI
UHTEP(a3bL.

Marpuunsiii  cunte3 JHK —  permmmkamusa.  Ipunuumner  permukanumu — JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPaIEIbHOCTh. MexaHU3M
perumkanuu  JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TesloMmepasa.
XpOMOCOMHBIII Ha0Op KJIETKU — KapUOTHUIl. JMIUIOMIHBIA M rariouaHbIA HAOOpbI XPOMOCOM.
['omosiornynbie XpoMOcoMEI. [1010BbIE XPOMOCOMBI.

Jlenenue kinetku — muto3. CTaguu MUTO3a W MPOUCXOJAIINE B HUX MPOLECCHL. THIIBI
muto3a. Kapuoknnes n nutokunes. buonornueckoe 3HaueHuE MUTO3A.

Perymsiuiyss MUTOTHYECKOTO IMKIA KIeTkH. [Iporpammupyemasi KieTo4Has ruOenp —
amnornTo3.



Knerounoe s1po, XpoMOCOMBI, (yHKLIMOHATbHAsA T€HOMUKA. Mexanusmol nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrkay — buoungopmamuyeckue
MoOenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauuu

Tabmumel U cxembl: «KU3HEHHBIM UK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Penmukanust JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpomnpenapaTbl: «MHUTO3 B KJeTKax KOpelIka
JTyKay.

JlaboparopHasi padota «/3yueHne XpoMOCOM Ha FOTOBBIX MUKpPOIIpenapaTax».

JlaGopaTopHas padora «Habmomenne mMmuTo3a B KJIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIIapaTax ).

Tema 9. Ctpoenue u GQyHKIUM OPTaHU3MOB

buonornueckoe  pazHooOpaszue  opraHu3smMoB.  OJHOKJIETOUYHBIE,  KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEACSITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHBIE BOJOPOCIH, Ipyrue NpoTUucTsl. KosoHuaabHbie
OpraHU3MBI.

B3anMoCBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbel U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe Lejioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENBHBIX TKaHEil: oOpa3oBareibHas, I[OKPOBHAs,
NPOBOJSINIAS, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOCHHS, (PYHKIMIA U PACIONOKEHUS
TKaHEH B OpraHax pacTECHUM.

TkaHu O>KUBOTHBIX H  YEJOBEKAa. THWMBI JKUBOTHBIX TKAaHEW: SIUTETUAIbHAs,
COEIMHUTEINIbHAsA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKIMH U pacHOJIOKEHUs
TKaHell B opraHax >KMBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPTraHOB
JKUBOTHBIX U 4YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTrbl  OJHOKJIETOYHBIX W
MHOTOKJIETOUHBIX KUBOTHBIX. Hapy>KHbIl 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIbI COEAMHEHUS
KOCTEH.

JIBmkeHHEe OpraHW3MOB. [IBMKEHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMmEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[[BM)KEHHE MHOIOKJIETOYHBIX PACTEHUN: TPONMHU3MbI M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBeKa: MbllieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Iutanue opranusmos. IlorioiieHne Boabl, YIIAEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHusmu. [IlutaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE W BHYTPHUKJIETOYHOE IHIIEBAapEHUE.
[Iuranne MO3BOHOYHBIX >KMBOTHBIX. OTAENbl MUILEBAPUTEIBLHOTO TpakTa. I[lumeBapuTenbHbIE
xenesbl. [IumeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue oprann3MoB. [Ipixanue pactenuil. J{pixanue ®uBOTHBIX. [{uddy3us razos yepes
NOBEpXHOCTh KJeTKU. KoxkHoe npixanue. J[pixarenbHas moBepXHOCTh. XKabGepHoe U JNEroyHoe
JbpIXaHue. JlpIxaHue MO3BOHOYHBIX MKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHHE
CTpPOCHHUsI JETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHasi cucTeMa uejoBeKa. MexaHu3m
BEHTWISLIUU JETKUX Y NITULl U MJIIEKONTUTAIOMUX. Perynsiuus npixanus. [{pixarenbHbie 00BEMBI.

TpaHcnopT BEHIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcropT
BELIECTB y KHUBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. Cepalle, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru



KpOBOOOpAIlleHUsl.  DBOJIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Brinenenne y opranusmoB. Beinenenue y pacteHuil. BeineneHune 'y  KMBOTHBIX.
CokparutenbHble Bakyoiu. Opransl BblieneHus. @Punbrpanus, cekpeuus U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OpraHoB BblAeNeHHUs. CBSA3b MOJIOCTU TeJla ¢ KPOBEHOCHOU
U BBIICIUTENIBHON cucTeMaMH. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX MU ueioBeka. Ilouku.
Crtpoenue u QpyHKIMOHUpOBaHKEe HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKa.

3ammra y OpraHu3MoB. 3allUTa y OAHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTBI MPOCTEUINNX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpenctsa naccuBHOM 1
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI M X IPOM3BOHBIE. 3al[UTa OpraHU3Ma
or Ooine3Heit. MMmmyHHas cucrema uyesnoBeka. KIeTOUHBIH W TyMmMOpajdbHBIH HWMMYHHTET.
Bpoxnaéuuplii M npuoOpeTéHHbIM crneuupuyeckuif  MUMMYHUTET. Teopusi KIOHAIbHO-
cenexktuBHoro umMmmyHnurera (I1. Dpnux, ®@. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Posb BpoxIEHHOTO KIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasnpaxxuMocTh M peryisnus y OpraHM3MOB. Pa3gpaXXumMocTe y OIHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apaxuMocTs U peryisuus y pacTeHuid. PocToBble BelecTBa M HMX
3Ha4YCHHUE.

HepBhnas cucrema u peduiekropHast peryisiuusi y >KMBOTHbIX. HepBHast cucrema u eé
OTIeNbl. ODBOJIOLMOHHOE YCJIOKHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX XKUBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(PIIEKCHI.

['ymopanbHas perynsiuuss M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M uesoBeka. Kesessl
SHJIOKPUHHOM CHUCTeMbl W HX TOpMOHBI. JlelicTBue ropmMoHOB. B3anMoCBsI3b HEpPBHOW U
9H/IOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OAHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepum», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHui», «CHCTeMBl OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIx», «TkaHM pacTeHUI»,
«KopneBbie cucrembr», «CtpoeHue crebis», «CTpoeHHE JUCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enmoBeka», «lIumeBapurenpHas cucrema», «KpoBeHOCHas cucreMay,
«/pixaTtensHas  cucrema», «HepBHas cucrema», «Koxa», «MpblleuHas —cucremay,
«BpienurenpHas cucremMa», « OHIOKpPHUHHAsL cucTeMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHsie», «Cxema nuTaHus pacTeHU», «KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue runps», «CTpoeHHe IUIaHapun», «BHyTpeHHee CTpOeHHUE HO0XKAEBOrO
yepBs», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucreMa MIIEKONUTAIOMIMX,
«HepBHas cuctema uenoBeka», «Peduexcy.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOINpENapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaThbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTTIOKOXKHUX, )KUBBIC
9K3EMIUISIpbl KOMHATHBIX PACTEHUH, TepOapun pacTeHUI pa3HbIX OTIENOB, BIaXKHBIC MIPETapaThl
YKUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJJIEKLIUN O0E€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyIoBaHue Uil JEMOHCTPAallMM IIOYBEHHOI'O M BO3JAYIIHOIO IMTAaHUS PACTEHHH,
pacuieryieHus Kpaxmajia M OeiakoB moJ JeiictBueM (pepMeHTOB, 00OpyJIOBaHUE JUIs



JEMOHCTpPALIMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIN TOJIOBHOTO MO3Ta pa3JIM4HbIX KUBOTHBIX.

JlaGopatopnas padora «/3yueHue TkaHeil pacTeHU».

JlaGopatopnas padora «/3yueHne TkaHel )KUBOTHBIX».

JlabopaTopHas padora «/3yueHne opraHoB IBETKOBOI'O PACTEHU.

Tema 10. Pa3MHoOkeHNe 1 pa3BUTHE OPTaHNU3MOB

®DopMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe (BKIII0Yasi BEreTaTUBHOE) U TTOJIOBOE. Buibl
0ecro0ro pa3MHOKEHUS: TOYKOBaHUE, CTIOPYJISILMS, (pparMeHTals, KIOHHPOBAHHUE.

[TonoBoe pa3muoxkenue. IlomoBbie kieTku, wiM ramersl. Meio3. Craguum Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. bronornyeckuii ¢MbICI MeW0O3a U IIOJIOBOTO
nporecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe paszButrve. lameroreHe3 y IKMBOTHbIX. [lonoBble — kemne3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. CrepmaTtorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnogoTBopeHre U 3MOPUOHAIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIOIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

WnpuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOrus — HayKa O Pa3BUTUU
opranusMoB. Mopgoeenes — o0na u3 enaguvix npodrem ambpuonocuu. Konyenyus mopghozernos
u mooenu mopghozeneza. Craguu 3MOpHoreHe3a )KUBOTHBIX (Ha mpuMepe JArymku). Jpodnenue.
Tunsl apoGnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. Oco6eHHOCTU JPOOJICHUS MIIEKOMUTAIOMUX. 3apOJIbIIIeBble JTUCTKU (TacTpyJIsaLus).
3akiagka OpraHoB M TKaHEM M3 3apoAbIIIEBBIX JMCTKOB. B3auMHOe BiMsHME dacTeil
pa3BUBAIONIETOCS 3apojbliia (3MOpUOHANBHAS HMHAYKIMS). 3akjiajka IulaHa CTPOCHHS
JKMBOTHOTO KaK pe3yibTaT HEpapXUYECKUX B3aUMOJEWUCTBUM TeHOB. BnusHue Ha
SMOPHOHANIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKpY KaroIIel Cpebl.

Poct u pasButue xuBOTHBIX. IlocTaomOpmoHaneHbi mepuoi. Ilpsmoe u Hempsimoe
pasButue. PasButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX U TTO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOrO U HENMPSMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunel pocta XUBOTHBIX. DakTOpbl pPEryJsIUU pPOCTAa KUBOTHBIX U denoBeka. Craguu
NOCTAMOPUOHATIBHOTO PA3BUTHSL y JKUBOTHBIX M yelioBeKka. [lepHoabl OHTOTeHe3a dYeloBeKa.
CrapeHue 1 cMepTh Kak OMOJIOrMYECKHE TPOLECCHI.

Pasmuokenue u passutue pacreHui. ['ametodut u crnopodur. Melo3 B >KH3HEHHOM
nukiae pacreHuid. OOpazoBaHue cmop B Tmporecce Meio3a. ['ameToreHe3 y pacTeHHUHU.
OmnogoTBOpeHHE M pa3BUTUE PACTUTENBHBIX OPraHW3MOB. J[BOHHOE OIUIONOTBOPEHUE Y
I[BETKOBBIX pacTeHuil. OOpa3oBaHHe U pPa3BUTUE CEMEHHU.

MexaHu3MBbI PEryJIsUN OHTOTE€HE3a Y PACTEHUM U JKUBOTHBIX.

JemoHcTpamun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuuer 1 cxembl: «BereratnBHOe pa3MHOXKEHHE», « THITBI OECIONOro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHAAb», «Pa3MHOXKEHHE »HBIUVIEHBD», «Pa3MHOXEHHE THUAPBIY,
«Meito3», «Xpomocomsbl», «['amerorenes», «CTpoeHHE SHLEKIETKH M CIIEPMATO30UIa,
«OCHOBHBIE CTaauM OHTOreHe3a», «lIpsimoe u Hempsimoe pasButTHe», «Pa3BuTHEe Malckoro
Kyka», «Pa3zsurne capanum», «Pa3zBurue marymkun», «IBOMHOE OIJIOJIOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CtpoeHne ceMsiH OAHOJOJBHBIX U JIBYAOJBHBIX PACTCHUIN», «KU3HEHHBIA LMK
MOpPCKOM  KamycTbl», <«OKM3HEHHbIM I1MKI MXa», <OKU3HEHHBIH ULUKI [AarnopOTHUKA,
«KU3HEHHBIN LUKII COCHBD.



Ob6opynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30UI0B,
Mojienb «L{uKiT pa3BUTHS JATYIIKWY.

Jlaboparopuasi pabGora «l3yueHue CTPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnyeckas padora «BpIgBIEHHE NPU3HAKOB CXOJACTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTropnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

HcTtopus cTaHOBIIEHUS W pa3BUTHUS I'eHETUKU Kak Hayku. Pabotel I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B pa3BUTHM TeHeTuku. Paborer H. K.
Komerioa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®unmumuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE MOHATHUS U CUMBOJBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJlIEIbHbIE
IeHbl, aJbTEPHATUBHBIC INPU3HAKH, JOMHHAHTHBI M PELECCUBHBIA NpPHU3HAK, TOMO3MUIOTa,
reTepo3uroTa, 4Mcras JUHUS, THOpUAbl, TeHOTuN, ¢eHoTur. OCHOBHBIE METOIbl T€HETHKHU:
TUOPUA0TOTMUECKHUMA, TUTOJIOTHYECKHM, MOJIEKYISIPHO-T€HETHUECKUIA.

JdemoncTpanuu

[optpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecosckmii.

Tabmuis! u cxembl: « MeTo bl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlaGopaTopHas padora «/[po3o¢una kak 00BEKT FeHETUUECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3axkoH MeHzens — 3aKkoH €IUHOO0Opasus
rUOpUIOB TepBOro mokoJyieHus. [IpaBwino momuHupoBaHus. BTopoit 3akoH MeHzenss — 3akoH
pacuienieHus npu3Hakos. L{uTomoruueckue oCHOBBI MOHOTUOPUAHOTO CKpeluBaHus. ['umnoresa
YUCTOTHI FaMeT.

AHanusupyromiee  ckpemuBaHue.  [IpoMexyTOUHBIH ~ XapakTep  HacieIOBaHUS.
Pacmeruienne npru3HakoB PU HEMOJIHOM JOMUHUPOBAHUU.
JurubpunHoe ckpemuBaHue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCHUMOIO

HacJeI0BaHMs MTPU3HAKOB. [{UTOMIOrHYecKre OCHOBHI TUTUOPUIHOTO CKpPEIIUBAHUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CuersieHHOe HacaeA0BaHNE
T€HOB, HAPYLIECHUE CLEIUICHUS MEXIy FeHaMu. XpOMOCOMHas TEOpHUsl HACIEICTBEHHOCTH.

I'enetuka nosa. XpoMOCOMHBIM MEXaHU3M ONpEEICHUsI Moja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBli M TreTeporaMeTHbId IOJ. [eHeTudeckas CTPYKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanre Npu3HaKoB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak 1enoctHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JCHCTBHE TEHA.
MHoOXeCTBEHHbIN ajuienu3M. B3aumopeiicTBue HeayuleNbHbIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tonmumepust.

['eneTndecknii KOHTPOJIb DPAa3BUTHsS PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TakKkKe
(U3HONOrMYEeCKUX MPOLECCOB, IMOBEACHUS M KOTHUTHBHBIX (yHKIMM. ['eHernueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SMH — MapaszuT» U «XO35SUH —
MUKpOOHOM». ['eHeTHUecKre aceKThl KOHTPOJI U U3MEHEHHUsI HACJIEeICTBEHHON MH(POpPMAaLUU B
HOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuuer u cxemsl: «llepBelii 1 BTOpoil 3akoHBI MeHens», « TpeTuil 3akoH Menaemns»,
«Ananuzupymoliee ckpenmBanuey, «Hemonnoe noMmunnpoBanuey», «CleTyieHHOE HACleJOBaHUE
MIPU3HAKOB y po30huibly, «I enernka nonay, «Kapuorumn genosekay, «Kapuotum apozoduiiby,
«Kapuotun nruis», « MHOKECTBEHHBIN ajiean3M», « B3anmoencTere reHoBY.

OO6opynoBaHue: MOAENb A JIEMOHCTpPAIlMU 3aKOHOB €IUHO0Opaszus THOPHI0B MEPBOTO
MOKOJICHUSI U PAaCUICIUIEHUs] MPU3HAKOB, MOJIENb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJIeIOBaHUs TPU3HAKOB, MOJENb I AEMOHCTPALUK CLUETICHHOTO HACIEAOBaHUS NMPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipozodumnar.

IIpakTnueckas padora «l3ydeHuwe pe3yabTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD).

[IpakTnyeckas padora «M3yueHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

B3anmopneiictBue reHotuna W cpeabl npu GopmupoBaHuH (eHoTHna. VM3MEeHUYMBOCTH
npu3HakoB. KayecTBeHHbIE W  KOJWYECTBEHHbIC TPHU3HAKH. BHIbI  M3MEHYHMBOCTH:
HEHACJICACTBEHHAs U HACJIEACTBEHHA.

MonudukarnuonHass U3MEeHUUBOCTh. Ponb cpenpl B hopmupoBaHUH MOIUDUKAIIMOHHOM
n3MeHunBocTU. Hopma peakuuu npusHaka. BapuannonHslf psa ¥ BapuanuoHHas kpusas (B.
Noranncen). CoiicTBa MOAU(DUKAITIOHHON U3MEHUNBOCTH.

['enorunuueckass W3MeHUYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUYUMBOCTH. Bujbl
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASL.

KoMOuHaTuBHasT U3MEHUMBOCTh. Mei03 M TMOJIOBOM MPOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3JIJaHUU T€HETUYECKOTO PA3HOOOpa3us
B [Ipe/iesiax OJIHOTO BU/JIA.

MyTanuonHass HM3MEHYUMBOCTh. Buabl MyTaumii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYUUMPOBAHHBIE MYTallMH. SaepHBbIE M IUTOIUIA3MaTHYECKUE MYTallUU.
CoMaruueckre W TMOJOBble MyTanud. [[pUYMHBI BO3HUKHOBEHHS MyTamuil. MyTareHsl U HX
BJIMSHAE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAI[MOHHOTO MpoLecca. 3aKOH IOMOJOTHYECKHUX
psanoB B HacneacTBeHHOM wu3meHunBocTH (H.W. BaBuioB). BuesnepHass W3MeHYHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U >NUSEHOMUKA, POJb INULEHEeMUYECKUX Gakmopos 6 Haciedo8aHuu u
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKO8 V OP2AHUZMOS.

JdemoHcTpaunu

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmurel 1 cxembl: «BUIBl H3MEHUMBOCTHY, «MoOAM(PUKAIMOHHAS H3MEHUYUBOCTHY,
«KoMOnHATHBHAs  H3MEHYMBOCTLY, «Meno3»,  «OmnonorBopeHue»,  «l'eHeTHUeCKHe
3a0o0sieBaHUs YeloBeKa», « Buapl MyTanuiiy.

OO6opynoBaHue: XUBbIe U repOapHbIe 3K3EMIUSIPHl KOMHATHBIX PACTCHHM, PHUCYHKHU
(dororpadun) )KUBOTHBIX C PA3TMYHBIMHA BHIAMU H3MEHYHBOCTH.

Jlaboparopuasi paGora «lcciaenoBaHwe 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
n3MeH4nBOCTH. [locTpoeHne BapHallMOHHOTO psijia U BapUAILMOHHOW KPUBOID.

IIpakTnyeckas padora «MyTauuu y Apo30(puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTUKA YejiOBeKa

Kaprnotun uwenoBeka. MexayHapoaHas NporpaMMa HUCCIENOBAHMS TI'€HOMA YeJIOBEKa.
MeTtobl M3y4eHHUS TEHETUKHU YENIOBEKa: IeHealornuecKuid, OJM3HEIOBBIN, IUTOTeHETUUYECKH,
MONYJIALIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-TeHeThuueckuil. CoBpeMEHHOE OIpeaesieHue



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4Hciie ¢ noMoubro [111P-
ananmu3a. HacneacTBenHblie 3a00ieBaHus yesioBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeI0BEKa.
bonesnn ¢ HaciaeACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAUYEHWE MEAWIIMHCKONW TE€HETHKH B
NPEeIOTBPAllICHUH M JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN YesnoBeKa. MeauKo-reHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KJIETKHU. [I0HATHE «T€HETHUECKOr0 Tpy3a». DTUUECKUE aCIEKThI
UCCJICJIOBAHMI B 00JIACTH PEAAKTHPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTndeckue ¢akTOphl MOBBINICHHONW YYyBCTBHTEIIBHOCTH 4eNOBEKAa K (DU3UYECKOMY W
XUMUYECKOMY 3arpsA3HEHUI0 OKpYXKaromlell cpenpl. l'eHeTnueckas MNpeapacnoioXKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun demoBeka», «MeToapl M3ydeHHs] TCHETHKUA UYETIOBEKAY,
«"eneTnueckue 3a00€BaHUS YETIOBEKAY.

IpakTuyeckasi padota «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus W cenekuus. 3apoXkaAeHue CeNeKIUH U JoMmecTukanuu. Yuenune H. U.
BasuiioBa o LlenTpax mpoucxoxaeHuss 1 MHOroo0pasus KyJabTypHBIX pacTeHuid. Ponb cenexuuu
B CO3/aHMM COpPTOB pacTeHUM U mnopona KUBOTHbIX. CopT, mopoja, MmWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HACHEACTBEHHON m3meHunBocth H. . BaBuioBa, ero 3HaueHue st
CEJIEKIIHOHHOM paboTHlI.

Mertoapl ceNeKIMOHHOM paboThl. MIcKycCTBEHHBIM 0TOOP: MacCOBBIN M WHIUBUTY JIbHBIN.
Oranbl KOMOWHAIMOHHON cenekiuu. McnbiTanue mpousBoauTene mo moroMctBy. OTOOp MO
TEHOTHUITY C IMOMOIIBIO OIICHKU ()EHOTHITa TIOTOMCTBA U OTOOP IO T'EHOTHUITY C TIOMOIIBIO aHATN3a
JHK.

HcKycCTBeHHBIM MyTareHe3 Kak METOJ] CeJEeKIMOHHOW paboTel. PamuanuoHHBIN 1
XUMHUYECKMH MyTareHe3 KaK MCTOYHMK MyTallid y KyJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonb30BaHne TI€HOMHOTO pPENAaKTUpPOBaHMsI M MeTOJoB pekoMOuHaHTHbIX JHK mns
MOJTYYEHHS UCXOAHOTO MaTepralia Jiyisl CEJIEKIUH.

[Tomyyenune monurmonaoB. BHyTpuBHIOBas ruOpuan3anus. bBIu3KOpOACTBEHHOE
CKpelIUBaHue, Wi UHOpUIUHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuAHuHT. ['eTeposuc u
ero mnpuuuHbl. Vcmonp3oBaHwe rerepo3uca B cenekiuu. OrTnanéHHas THOPHUIU3ALUAL
[Ipeononenue Oecruoaus MEXBUAOBBIX THOpUIOB. JIOCTMKEHUSI CEJNEKIIMW PpACTEHUH U
JKUBOTHBIX. «3€1€Has pegontoyusy.

CoxpaHeHHe U M3y4YEHHE T€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHN U UX JAUKUX
ponuyel s cO3JaHus HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKuUMU pecypcamu cenbCKOX03AUCTNEEHHbIX U NPOMbLCA0BbIX
HCUBOMHBIX 8 YEIAX VIYUULeHUsT CYWeCm8YIOuWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEeHeHUeM COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblx uoel u
NepCneKmueHbIX MexXHON02UL.

JdemoHcTpauuu

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. Jlykpauenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOT000pa3us KyJIbTYPHBIX PACTEHUI,
«3aKOH TOMOJIOTUYECKHX PSIOB B HACJICACTBEHHOM HM3MEHYUBOCTHY, «METOMbI CENeKINI,
«Otnanénnas rubpuanszanus», « MyTtareHesy.

JlaboparopHasi pabora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHUX
YKUBOTHBIX».



JlaboparopHasi padora «/3ydueHne METOJIOB CEJIEKIIUU PACTEHUID.

IIpakTnueckas padora «I[IpuBuBKa pacTeHuin».

Ikekypeust «OCHOBHbIE METO/BI M JIOCTH)KEHUS CEJEKIMM PACTeHHM U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIIMYHOE
XO034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA).

Tema 16. BUOTEeXHOJIOTHS M CHHTETHYeCKAsI OMOJIOTHA

OOBeKTHl, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKAHEBBIE KYJIbTYpHI,
MUKPOOPTraHU3MbI, HMX XapaKTepuUCTUKa. TpaaulmoHHAas OHWOTEXHOJIOTHA: XJeOomeueHue,
HOJy4YEeHHUEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAene. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOJIOTHYECKUX TeXHOIOTHH. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Cozmanue TEXHOJOTMH UM MHCTPYMEHTOB  II€JICHANpPaBIE€HHOTO  M3MEHEHUs U
KOHCTPYMPOBAHHUS TEHOMOB C II€JIbIO MOJYYEHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEp KallINX
HE BCTpEYaroIIuecs B MpUpoJie OMOCUHTETUYECKHE MTYTH.

Knerounas unxeHepus. MeTolbl KyJIbTypbl KJIETOK M TKaHEH PACTEHUM U JKUBOTHBIX.
Kpunobanku. ComaTtnueckas rubpuauszanuss U coMmatuyeckuil smOpuorenes. lcmonb3oBaHue
rarjiouJI0B B CENEKUMU pacTeHuil. [lonyuenue monoknionanvhvix awmumen. Hcnonvsosanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOOTBOPEHUE.
PexoHCTpyKIMs SIHWLEKIETOK M KIOHUPOBAHUE JKUBOTHBIX. MeToJ TpaHCIUIAHTALMM SAEp
KJIETOK. Texuonozcuu 0300poeieHuUsl, KYyIbMUSUPOBAHU U MUKPOKIOHANbHO20 DPA3ZMHONMCEHUS
CeNbCKOXO3AUCEEHHBIX KVIbIMYD.

XpOMOCOMHAs U I'eHHass UHXeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHpPOBaHUE
pexombunantHeix JIHK. Coszdanue mpanceennvix opeanuzmos. JIOCTHRKEHHSI W TEPCIICKTUBBI
XpPOMOCOMHOW UM TE€HHOM WHXEHEpUHU. OKOJOTWYECKHE M ATHUYECKHE NpoOJieMbl TI'e€HHON
WHXEHEPUHU.

Meaununckue 6uorexnonoruu. [loctrenomuas nudpoas meaununa. [TIP-auarnoctuka.
MeTab010MHBIH aHATH3, TEHOIICHTPUYECKHIA aHAIM3 MPOTEOMa YeJIOBEKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-
OvouHXKeHepusi Ui pa3paboTKu (PYHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3MaHMUA KOMIUIEKCHBIX TKAaHEW COYeTaHHEeM TEXHOJOTHH TpEXMEPHOro OMONMPUHTHUHTA U
ckaddoraMHTa Ui PEeLIeHUs 3a7a4 MePCOHAN3UPOBAHHON METUIIMHBI.

Co3naHne BEKTOPHBIX BAaKIMH C IEJIbI0 OOECTeYeHHss KOMOMHHPOBAHHOW 3alIUTHI OT
Bo3Oyauteneir OPBU, ycraHoBieHHuE MOJIEKYJISIPHBIX MeXaHu3MOB (yHkiuonupoBanus PHK-
COJIeprKalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUs YeIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmupr u cxembl:  «Vcnonp3oBaHME  MHUKPOOPIaHW3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KitleTouHas nHxxeHepus», «I eHHass HHXXEHEepUs».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llomyuyeHne MOJIOUYHOKHUCIIBIX TPOLYKTOBY.

IKeKypens «buoTexHoIorus — BaKHeHIas Mporu3BOIUTENbHAs CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO).

11 KUIACC

Tema 1. 3apoxkaeHue 1 pa3BuUTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH
OpommononHas teopust Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS JapBuHU3Ma. JKu3Hb
U Hay4Has aestenpbHocTh Y. JlapBuHa.



JBuwxyme cuiael 3Boimtouuu  BuaoB no Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3MHOXEHHsI OpPraHMW3MOB, HACJIECJICTBEHHAs HW3MEHUYMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenune cuaTeTnueckoit Teopuu sBomtonuu (CTD). HeltTpanbHas Teopus SBOIOIUH.
CoBpeMeHHas HBOJIOIMOHHAsT OMOJIOTHS. 3HAUEHHE HBOJIOLMOHHON TEOpUH B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kriosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoi npupoasl (mo K. JluaHew)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHUPOBAHUS TPHUCIOCOOIECHUH y pacTeHUd u
JKUBOTHBIX (10 Jlamapky)», «KapTa-cxema mapmipyta nytemectsus Y. Jlapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 060pbOBl 3a cymecTBoBaHue», «llopoxel romy6Geit», «MHorooOpasue
KyJIBTYpPHBIX (hopM KamycTbD», «I1opoabl TOMaIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMSI IBHXKYIIUX CHJI 3BOJOLUNY», «OCHOBHbBIE
MOJIO’KEHUSI CHHTETUYECKOI TE€OpUU IBOTIOLIUNY.

Tema 2. MuxkposBoaonus 4 €€ pe3yJbTaTbl

[lonmynsuus kak sneMeHTapHas eAUHHULA SBOMIONMH. COBpEMEHHBIE METO/bl OLIEHKH
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nomyssiuil. 3meHnenune reHooHaa MOMyIsUN KakK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapnau, B.
BaiinGepra.

OnemenTapHble (DaKTOPHl (IBMDKYIIME CHJIBI) ABOJIONMH. MyTalMOHHBIA Mpolecce.
Komb6unaruBHast u3meH4MBOCTh. Jlpeil) reHoB — ciyyailHble HEHamnpaBiICHHbIE W3MEHEHUs
4acTOT ayiesiel B momyisinusx. DQPQGeKT ocHoBatels. Ipgexm OymuvliouH020 20pabluKdA.
CHudicenue 2eHemuyecko20 pasHooopaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opelugha cenoé 6 Oonvuux u Maneix nonyaayusx. Murpanun. M30sMuMs  TOMYJISIMA:
reorpaguueckas (IpocTpaHCTBEHHAs ), OMojornueckas (penpoayKTUBHAS).

EctecTBeHHbIlt 0TOOp — HampaBistironui (aktop sBomonud. DopMbl €CTECTBEHHOTO
oTOOpa: NBUXKYIIMH, CTaOWIM3HMPYIOUIMH, paspbiBaromuil (qu3pyntuBHblil). [TomoBoit oT6op.
BoO3HMKHOBEHME U 3BOJIOLUS COLIMATILHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOneHHOCT, OpPraHU3MOB KakK pe3ysibTaT MMKpPOAIBOJIOLMU. BoO3HHKHOBEHME
MPUCTIOCOOJICHUH Yy opraHu3MoB. Apomopdo3sl U uanoananrtamnun. [Ipumepsr npucrnocoOaeHu
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTUYECKUE, OWOXHMUYECKHE, TOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpazoBaHue kak pe3yibTaT MHUKPO3BOIIOLUH.
M3onsmus — kirodeBo ¢aktop BuUmooOpa3zoBaHus. [lyTh u cmocoObl BHI000pa3OBaHUS:
alonarpudeckoe (reorpaduueckoe), CUMOATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE»
(monurutonan3anus, rudpuauzanus). JaMTeaIsHOCTh SBOMIOLMOHHBIX POLIECCOB.

MexaHnu3mbl OPMHUPOBAHUST OMOJIIOTUIECKOTO pa3HO00pa3usl.

Ponp sBomronMoHHON Ouonoruu B pa3pabOTKE Hay4HbIX METOJOB COXPaHEHUS
O6uopa3zHooOpasusi. MUKPOIBOMIONMS M KOXBOJIOLMS MAapasUTOB UM HMX XO035€B. MexXaHU3Mbl
(hopMUpOBaHHS YCTOWIMBOCTU K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTBY, «llomynalnoHHas CTPYKTypa BHIa»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKyliue CHIbI  SBOJIIOLUNY,



«OKOJIOTHYECKash M30JALMs TOMYJISIIMKA ceBaHCKOM (openn», «['eorpaduueckas H30IALUSA
JMCTBEHHMIIBI CUOMPCKOM U JTUCTBEHHMIIBI AaypcKoi», «[lomyasioHHbIe BOJIHBI YMCIEHHOCTU
XUITHUKOB H JKepTB», «(CxeMa NeUCTBUS €CTeCTBEHHOro otbOopa», «®DopMbl OOpbOBI 3a
CYyILIECTBOBaHUEY, «HaycTpuanbHbIi MEJaHU3M», «KuBble HCKOIIaeMBbIE»,
«ITokpoBUTENBCTBEHHAs OKpacka >»XHBOTHBIX», «lIpemynpeiknaromas oOKpacka >KUBOTHBIXY,
«®usnonoruueckue agantauumny, «lIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIIBHOCTBY,
«Kpurepun Buma», «Bunpl-nBoitHukn», «CTpykTypa Buaa B mnpupoge», «CrnocoObl
BUJ000pazoBanus», «l'eorpaduyeckoe BuIOOOpa3oBaHMe TpPEX  BUIOB  JIAHIBIIICH,
«OKOJIOTHYECKOE BHJI000pa3oBaHWE BHUIOB CHHUID, «llomumiouasl pacteHuit», «KamyctHo-
pEeACUHBIA THOPUIY.

O6GopynoBanue: repOapul pacTeHHUM, KOJJICKIIMM HACEKOMBIX, Yydela MTHI[ B 3BEeper C
npUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydyena NTHIl U 3Bepei pa3HbIX BUIOB, repdapuu
pacTeHui OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3IMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BrIsBICHIE H3MECHUNBOCTH Y 0COOCH OJTHOTO BUIAY.

Jlaboparopnasi pabGora «lIpucmocobseHuss OpPraHU3MOB W WX OTHOCHUTEIbHAs
1EJIeCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHeHHE BUJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

Meroas! n3ydeHns MaKpo3BOIOLHH. [[aI€0HTOIOrMYeCKE METOIBI U3YUYEHUS IBOIIOLUN.
[Tepexonubie Gopmbl U PUIOTEHETUUECKUE PSIbI OPTaHU3MOB.

buoreorpaduyeckne Mmeronasl uszydeHus osBomonuu. CpaBHeHue ¢Guopbl U (QayHb
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emau. BUabl-o0HIEMUKHN U PETUKTHI.

OMOpPHOIOrHYECKHEe U CPaBHUTEIbHO-MOP(POJIOTHYECKUE METOJIbl M3YYEHMSI SBOJIIOLIMH.
['eneTnyeckne MeXaHU3Mbl SBOJIOLMKA OHTOTE€HE3a U MOSIBICHUS SBOJIOLMOHHBIX HOBILIECTB.
I'oMostornuHele ¥ aHAJIOrMYHBIE OpraHbl. Py uMeHTapHble Opranbl U aTaBU3Mbl. MoJIEKyIISIpHO-
TeHEeTUYeCKHe, OHOXMMHYECKHMEe ¥  MaTeMaTH4YeCKHe METOJIbl  W3YYEHHUS  SBOJIOLUHU.
['omonornunsie rensl. CoOBpeMEHHbIE METO/IbI TIOCTPOSHUS (PHIIOT€HETUYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLIHSI TEHOMOB.

OOme 3aKOHOMEpPHOCTH  (MpaBWja) dSBONOUMHU. [lpunyun  cmenvl  QynKyui.
HeoOGpatumocTs BotoIMU. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMITOB SBOJIOLIUH.

JdemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Kopanesckuii, @. Mrosep, 3. ['ekkens.

Tabmuiel U cxeMbl: « OUIOTEHETUYECKUI P IO, «APXEONTEPUKCY, «3BEpO3yObIe
smepel», «Creronedansy, «Punnodure», «CeMeHHbIe ManopoTHUKN», «buoreorpaduueckue
30HBI 3emuny, «[peiid koHTHHEHTOBY», «Penmukthl», «HadambHble cTagumu 3MOPHOHAIHHOTO
pa3BUTUSL  NO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPIaHbI»,
«PymumeHTB», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI YelOBeKa W IIUMMaH3e», «l 1aBHbBIE
HaNpaBJICHUS 3BOTIOIHUNY, «OO0IIKe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

ObopynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HMCKOMAeMBIX OCTAaTKOB OpPTraHH3MOB,
MYJISDKM TOMOJIOTMYHBIX, AHAJOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHue U pa3BuTHe JKU3HU HA 3emJie

Hayunble rumorte3bl NpPOUCXOXKIEHUS >KU3HU Ha 3emiie. AOHOreHe3 W IaHCIEpMMUSL.
JloHayuHble TpPEJICTaBICHUS O 3apOXKACHUU >KU3HU (KpealuuoHHM3M). ['mmore3a MOCTOSHHOIO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbiTamu . Penu, JI. Cnannanuanwu, JI. [Tactepa.
[IpoucxosxaeHue >ku3Hu U aCTpOOUOIIOTUSI.



OcHOBHBIE 3Tarnbl HeopraHuyeckoi sBomonuy. [InanerapHas (reojJoruueckas) 3BONIOLHS.
XuMHUecKasi IBOJIONHS. AOHOTEHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUYECKHUX.
Ompir C. Mumnepa u I'. Opu. OOpazoBanue monmmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHOro OynboHa Jk. XosmelHa, TeHEeTHYECKas
runoreza . Mémnepa. Pubosumbr (T. Yekx) u rumore3a «vupa PHK» VY. T'mnbepra.
®opmupoBaHue MEMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Ucropus 3emmum u wmetonsl e€ wusydeHus. lickomaemble OpraHmdyeckue OCTATKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTEeNbHass ©  a0COJNIOTHAs  TEOXPOHOJOTHSI.
I'eoxpoHonornyeckas mKana: 30Hbl, 3pbl, IEPUOJIBL, FTIOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Bostounu. [losiBieHre W 3BOJIIOLUS MEPBBIX KIETOK.
Oponronus Metabonusma. Bo3HukHOBeHHEe MepBbIX sKocucTeM. COBpeMEHHbIE MHKPOOHbBIE
OMOIUIEHKM Kak aHajor mepBbix Ha 3emuie coobmiectB. Crpomaronutsl. [IpokapuoTsl u
9YKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cMMOMOreHe3). DBONIOIMOHHOE MPOMCXOKIECHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIIOLMHU BbICIIUMX pacTeHUd. OCHOBHBIE apoMop(}o3bl pacTeHUH.
Beixon pacrenuii Ha cymry. IlosiBieHHME CHOPOBBIX pacTEHUH W 3aBOECBAHME MMM CYLIM.
Cemennble pactenus. [IporncxoxaeHne HBETKOBBIX PaCTEHUH.

OcHOBHbBIE 3Tallbl 3BOJIONUHN XKUBOTHOrO Mupa. OcHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — HOSBJICHHE COBPEMEHHBIX THUIOB. [lepBble XOpI0BbIE
KUBOTHBIE. JKH3HBb B BOJIE. DBOIIONUS O3BOHOYHBIX. [Ipoucxoxaenne aMmpuOuii M penTuIHii.
[Ipoucxoxaenne miexkonutaromux W ntuil. [lpuHnun kimodeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3emile 110 3paM U NeproJaM: apXxel, MpoTepo30i, Maaeo30M, ME30301,
KaifHo30HM. OOmIas XxapakTepuCTHKa KIUMaTa W TeoJorMyeckux mporeccoB. llosBienue u
paciBeT XapaKTepHBbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCIOBHS W BIUSHUE Ha Ta30BBIH
coCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHUSI — JKOJOTHYECKHE KpU3HUChl mpouuioro. ITpuunusl u ciaeactBus
MaccoBBIX BbIMUpaHUil. COBpEeMEHHBIH IKOJOTHUECKUI KpH3HC, ero ocoOeHHocTH. IIpobiema
COXpaHeHHUs1 OMopa3zHo00pa3us Ha 3emiie.

CoBpemeHHas cucTtemMa opranndeckoro mupa. [IpuHIUNIBI KJIacCU(PUKAUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [actep, Y. . Meunukos, A. U. Onapun, JIx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmunet u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTtepa mo u3yueHuto
camo3apoxxaeHus xuszHm», «Cxema onbita C. Muiepa, I'. FOpu», «3Ortanel HeopraHu4eckon
sBoNIIOLIMMY, «I'eoxpoHonornyeckas mkana», «HauyanbHble 3Tanbl OPraHUYECKOl 3BOJIOLUNY,
«Cxema oOpa3zoBaHusl JYyKapuoT MyTéM cuMOuoreHesa», «Cucrema >KUBOM MPUPOJIBDY,
«Ctpoenne  Bupyca», «Apomopdosbl  pacteHuit», «Punnopute», «OAHOKIETOUYHBIC
BOJOpOCIN», «MHOroKIeTOUHbIE BOAOpoCcHn», «Mxwm», «llamoporHuku», «l omoceMeHHbIE
pactenusi»», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS JKUBOTHOIO MHpay,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreimuey», «KumedHomonaoctupie», «llmockue dYepBu»,
«YEeHUCTOHOTHEY, «PpIOBIY, «3€eMHOBOJHBIEY, «Ipecmbikatomuecs», «Itueny,
«Muekonuraromuey, «Pa3Butue KU3HM B apXeWckou ope», «PasButue KU3HH B



MIPOTEPO3OMCKON 3pe», «Pa3BuTme KHU3HM B MNANECO30MCKOW 3pe», «Pa3Burue KU3HU B
Me3030icKkoil 3pe», «Pa3BuThe KHU3HM B KailHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOIO0 MHUPa».

O6opynoBanue: repOapud pacTeHUN pa3TUYHBIX OTAEJOB, KOJUIEKIIUA HACEKOMBIX,
BJIQXKHBIE Tpenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJIJIEKIIMM HWIJIOKOXKHX, CKEJIEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydesla NTHIl M 3BEpeH, KOJUIEKIIMM OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIMAEMBbIX, MYJISDKA OpPraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryanbnas sgaboparopHass padora «MopgenupoBanue onbiToB Muimepa—tOpu 1o
U3YYECHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».

Jlaboparopnasi pabora «M3ydyeHne U ONUCAHUE HCKOIMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.

IIpakTuueckass padora «l3ydeHue OCOOCHHOCTEH CTPOCHHS PACTCHHH pa3HBIX
OTJIEJIOBY.

IIpakTuyeckas padora «M3yuenue 0cCOOEHHOCTEN CTPOCHHUS MTO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej0BeKa — aHTPONOreHe3

Pa3znensl u 3anaun aHTpOnosorui. MeTopl aHTPOIOJIOTUH.

CraHoBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU YelIoBeKa. Pelnuruno3Hbie BO33pEeHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonctBo yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHUecKOe IOJOXKEHUE YeJIOBEeKa.
CBuzerenbcTBa CXOJACTBa YeJIOBEKa C JKMUBOTHBIMH: CpPaBHHUTEIbHO-MOp(hoIOruyeckue,
sMOpHoNoruyeckre, (HU3NOIOro-OMOXUMUYECKHEe, NoBeJAeHYeckre. OTIWYMs YeloBeKa OT
KUBOTHBIX. [IpsIMOXO0XK/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra U BTOPOW CUTHAJIBHON CUCTEMBI.

JBwkymue  cwibl  (pakTophl)  AHTPOINOreHe3a:  OWOJOTHYECKHEe,  COIMAIbHBIC.
CooTHolleHrne ONOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOT'€HE3E.

OcHoBHBIE CTaJUM aHTpoIOreHe3a. PanHne 4enoBekooOpa3Hble 00€3bsHBI (IIPOKOHCYJIBI)
Y paHHME TOHTH/IbI — OOLIMe NPEIKU YeI0BEKOOOPA3HbIX 00€3bsSH U JII0I€H. ABCTPATIONUTEKU —
JIBYHOTHE MpENKu Joaeil. YeloBeKk yMelbli, MepBble U3TOTOBICHHUS Opyauil Tpynaa. Yemoek
OPSIMOXOJISIINIA W TepBBIN BBIXOJ NtoJel 3a mpeaensl Adpuku. Yenosek reinenpoeprekuii —
00K TpeoK HEeaHIEPTAIBCKOTO YeIOBEKa 1 YeJIOBeKa pa3yMHOTr0. YenoBek HeaH1epTalbCKUn
KAaK BHJ JIFOJECH XOJOJHOTO KiIMMara. YeloBeK pa3syMHBIH COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJIoBEK, OCBOEHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u naaeoreHoOMHKa.

DBOJIOIUS COBPEMEHHOTO uejoBeka. EcTecTBeHHBIN OTOOp B MOMyNALMAX YEIOBEKa.
MyTanoHHbIi npouecc u noauMopdusm. IlonynsaironHble BOIHBI, Apeiid reHOB, MUTPaLUs U
«a(h ekt ocHOBATENS» B MOMYJISIIUAIX COBPEMEHHOTO YEIOBEKA.

Uenoseueckue packl. [lonarue o pace. bonbime pacel: eBporeouaHas (eBpa3uiickasi),
aBCTpaJIO-HETPOUIHAsA (SKBaTOpHAlbHAs), MOHTOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH pacceleHus uYejoBeka Mo IutaHete. EauHCTBO 4enoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOseHHOCT, uYeaoBeKa K  pa3HbIM  YCIIOBUSIM
OKpY’KaroIie cpenbl. BausHue reorpaduueckoil cpeasl U Apeida reHoB Ha MOPQOJIOTHIO U
(hU3HONOTHIO YeTIOBeKa.

MeXIUCUUIUTMHAPHBIE METOJAbl B (u3uueckod (OMOJIOTMYECKO) aHTPOMOJIOTHH.
OBOJIOMOHHAsA  aHTPOIIOJIOTUS U [AJCOAHTPOIIOJIOTHUS  YEJIOBEYECKUX  MOIMYJIALHUM.
buoconuanbHple  HMCCIENOBaHUSA — NPUPOABl  4enoBeka.  MccinenoBaHue — KOABOJIOLMU
OHMOJIOTMYECKOT0 U COLMATBHOTO B YEIIOBEKE.

JdemoncTpanuu



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

Tabmumel W cxeMbl: «MeETOIbl  aHTPOMOJIOTHN», «[OJIOBHOW MO3r  dYeIOBEKa,
«YenoBexkooOpaszHbie 00€3bsIHB», «CKENeT YelOBeKa W CKeJeT IHUMIaH3e», «PyIuMeHTHl u
aTaBU3MbD», «/[BWXKyIIME CHUJIBI AHTPONOreHEe3a», «DBOJIIOIMUOHHOE JPEBO YEIIOBEKay,
«ABcTpanonurek», «HenoBek yMemnblit», «HernoBek NpsAMOXOoaauit», «/[eHncoBCKUil 4eToBeK»
«Heangepraneupy, «KpomanboHisy, «lIpenku yenoBeka», «ITambl HBOJIONUU YEIOBEKa,
«Pacel yenoBekay.

O6opynoBaHue: MyJISKM OKaMEHEJOCTeH, IPEIMETOB MaTepUabHON KYJIbTYpPbl MIPEIKOB
4eJoBeKa, penponykiuu (¢pororpaduu) KapTUH C MHQPOJIOTMYECKUMH U Oubieiickumu
CIOXKETaMH MTPOUCXOXKACHUS YeloBeKa, GoTorpaduu HaAXOMIOK UCKOAEMBIX OCTATKOB YEIIOBEKA,
CKEJIET YeJIOBEeKa, MOJIeb Yepena 4eloBeKa W depena MIMMIIaH3€, MOJIelb KUCTH YeJIOBeKa U
KHCTH LLIMMITaH3€, MOJIETIU TOPCa MPEAKOB YeJIOBEKa.

JlaGopaTopnass paGora «/I3yueHue OCOOCHHOCTEH CTpOCHHS CKeJeTa uYeloBeKa,
CBSI3aHHBIX C MPSMOXO0XKICHUEM.

I[IpakTnyeckas padora «/3yueHue sKOJIOTHYECKUX aJaNTallUi YEIOBEKay.

Tema 6. DJkojiorui — Hayka O B3aUMOOTHOLIEHHSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:KaIolIe cpeaou

3apoxaeHue W pa3BuTHE 3Kojoruu B Tpyaax A. ['ymbompnara, K. @. Pymee, H. A.
CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmensr u 3amaum skonoruu. CBs3b
3KOJIOTUHU € APYTUMHU HAyKaMH.

Metonsl skonorun. [loneBbie HAOMIOACHHUS. DKCIEPUMEHTHI B AKOJIOTHU: MPHUPOJHBIE U
naboparopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHI OKpY KaloIIEeH Cpeabl: JOKaJIbHBIM,
PErHOHAIIBHBIN U TJIO0ATBHBIN.

3HauYeHHE SKOJOTMYECKUX 3HAHWM [JIs 4YeJIOBeKa. DKOJIOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBf3€H YelloBeuecTBa C MNpupoaod. POpMHUpOBAHUE SKOJOTUYECKOW KYJIbTYpbl U
HKOJIOTUYECKON TPAaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6Gonbar, K. @. Pynwse, H. A. CeBepuios, O. I'ekkensb, A. Tencnu, B. H.
Cyxkaués.

Tabmumel u cxembl: «Paznensl skonorum», «MeToasl 3komorun», «CxeMa MOHUTOPHHTA
OKPYKAIOIIEH Cpeab».

JlaGopatopnas padora «/3yueHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa o0MTAHUSA

Dkonorudeckre (GakTOpbl W 3aKOHOMEPHOCTH UX JeictBus. Knaccudukanus
9KOJIOTUYECKUX  (aKTOpoB:  aOWoTWYecKWe, OHOTHYECKHEe, aHTpororeHHsle.  OOmme
3aKOHOMEPHOCTH JCUCTBUS dKoIorndeckux aktopoB. [IpaBuno muanmyma (K. Ilnpenrens, 1O.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue hakropel. CBET Kak SKOJIOTHUYECKUN (akTop. JlelcTBHE pa3HbIX Y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. OJKOJOTHYECKHE TPYMNIbl PACTEHUW M >KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CHUTHalbHAs poJib cBeTa. DOTONEPUOAU3M.

Temnepatypa kak skonoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPTaHU3MBL.
[TolikuioTepMHbIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BnaxHocTs Kak skojorumdeckuii ¢dakrop. [IpucnocobneHuss pacTeHHN K IMOIEPIKAHUIO
BogHoro Oananca. Kimaccudukanus pacteHuid 1o oOTHOIIEHHI0O K Boje. IlpucmocoOmneHus
JKUBOTHBIX K U3MEHEHUIO BOJIHOT'O PEXHUMA.



Cpenpl OOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHAs, TIIyOMHHAas
IOJIIOYBEHHAsA, BHYTPHOpPraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOEHHOCTH CpeJl OOWTaHus
opranu3moB. [IpucrnocoOnaeHust OpraHu3MoB K *KU3HU B pa3HbIX CpeAax.

buonornueckue putmel. BHenHne u BHyTpeHHUE pUTMBI. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[IpucnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM XKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o xu3HeHHOW (opme. KuzHeHHBIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPaBHI.
Kuznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOeHus 1 00pa3a KU3HHU.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBHNA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusM, koomnepaus, MyTyaJiu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxjeOHHMYecTBO). Herpoduueckwe  B3aUMOACHCTBUS  (TONMUYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTUYECKUX B3aUMOJEHCTBMH JUIS CYIIECTBOBAHUS
OpraHU3MOB B cpesie oouTanus. I[puHIMI KOHKYPEHTHOTO HCKIIIOUEHUS.

JdemoHcTpanuu

Tabmuipl u cxeMbl: «JKonoruueckue QaxToped», «CBETOBOM CHEKTP», «IKOIOTHUECKUE
IPYIIBbI )KUBOTHBIX 11O OTHOLIEHUIO K CBETY», « TENI0OKpOBHBIE JKUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIEY, «DU3HONIOTHYECKHE aJanTalud KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornueckue put™Mme», «KusneHHsle Gopmbl pacTeHui», « KuzHeHHbIe GOPMBI ) KUBOTHBIX),
«IJKOCHCTEMA IMIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOro Jeca», «llenu nuranusy»,
«XumnnvyectBoy, «Ilapasutuzm», «Konkypenuus», «Cumo6m1os», «KoMmmeHcammzmy».

Ob6opynoBanue: repOapuu pacTeHUH W IKUBOTHBIX, IMPHCIIOCOONEHHBIX K BIHSHUIO
pa3IUYHBIX  JKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TECHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUIl, CBETONIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHbBIC
pacTteHus, repOapu M KOJUIEKLIIMH TEIJIOMOOMUBBIX, 3MMOCTOMKHX, MOpPO30YCTOWYHMBBIX
pacTeHuii, dYydena NTHULl M 3Bepei, repOapuu pacTeHUH, OTHOCAIIMXCS K TUTpodHTaM,
kcepouraMm, Me3oduTraM, KOMHATHBIE pACTEHHsS JaHHBIX TPYMI, KOJUIEKIUH KUBOTHBIX,
oOHMTaIONINX B pa3HbBIX cpefax, repOapuu U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 00JIaJaroInX
yepTaMM MNPUCHOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHMSM YCJIOBHUM JKHU3HH, repdapuu H
KOJUIEKIIMM PACTEHUH W KUBOTHBIX DPA3JIUYHBIX JXKU3HEHHBIX (POPM, KOJJIEKIUH >KMBOTHBIX,
Y4aCTBYIOUIMX B Pa3IMYHBIX OMOTHUYECKUX B3aUMOAECHCTBUSIX.

JlabopaTopHasi padota «BrIsiBieHHe MpUCTTIOCOOICHNI OPTaHU3MOB K BIUSHUIO CBETaY.

JlaGopaTopnass paGora «BbIsBIeHHE TNPUCTOCOONEHUI OpPraHU3MOB K BIHUSHUIO
TEMIIEPATYPBI».

JlabopaTtopnasi padoTra «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHUH M3 pa3HBIX MECT
oOUTaHUN.

Tema 8. Jxkos10rusi BUAOB ¥ NOMYJISIIHI

DKOJIOTUYECKHE XapaKTePUCTUKU momyauuu. [lomynsamnus kak Onojoruueckas cuctema.
Ponbe HEomHOpOMHOCTH Ccpenbl, QU3HYECKUX OaphepoB M OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(hopMHUPOBaHUH TPOCTPAHCTBEHHOM CTPYKTYpPHI MOMyJsiuil. OCHOBHBIE MMOKA3aTEIH MOMYJISLUN:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAsI M MOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

DKojorudeckas CTpykTypa nomysisuuu. OLeHKa YUCIIEHHOCTH MOomyJsuuu. JnHamuka
NOMYJISILIHUY U €€ peryssiinus. buotnueckuil moTeHuyan nonyysnui. MoaenupoBaHue THHAMUKA
nonyjsiuud. KpuBble pocta uyucineHHoctu nonyisauud. Kpusble BbDKuBaHMs. Perymsnus



YUCICHHOCTH TIOMYJIAIUNA: POJh (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJioruueckue crtpareruu BunoB (r- u K-crparerun).

[lonsitne 00 »dKoNOrMYecKoW Huie BuAa. MecrooOutanue. MHOTOMEpHass MOJETh
skosiornyecko Humm Jx.M. Xarunncona. Pazmepsl skonornyeckoit Huiu. [loreHimansuas u
peaan30BaHHAS HUILIU.

Bun kak cucrema momyssiuuidi. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKNE SKBUBAJIEHTHI.

3aKOHOMEPHOCTU TMOBEJIEHHWS M MUIpPALMM >KUBOTHBIX. bHojornueckue MHBa3UU
Yy>KE€pPOJIHbIX BU/IOB.

JdemMoHcTpanuu

[Toptper: [Ix. Y. XaTunHCOH.

Tabmuisl 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Momysuun», «IIpoctpancTBennas
CTpPYKTypa mnonyisauun», «Bo3pactHble mnupamuasl nomnyiasuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4HbIMU OpraHuzMamu», «Monens skonornueckod Humm Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIIEKINN KUBOTHBIX.

JlaGopaTopnas padora «IIpucmocoOieHus ceMsH pacCTeHUN K PacCeNeHUIO.

Tema 9. Jkoj10rusA CO001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOuiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OHOLIEHO3E.

Okocuctema kak oTkpeiTas cucrema (A. JIkx. Tencnum). DyHKUMOHANBHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, PeayleHThl. Tpoduueckne ypOBHH.
Tpoduueckue nenu u cetn. AdroTuueckne OJOKH dKocucTeM. [10uBBI M MBI B 9KOCHCTEMaX.
KpyroBopor BelecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OCHOBHBIE MTOKa3aTEeNHN YKOCUCTEMBI. bruomacca u npoAayKius. DKOJIOTrHYeCKUe MUPaMHUJIbI
yucen, OMOMacchl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKueccuu. IlepBuuHble U BTOPUYHBIE CYKIIECCMM M HX
OpPUYUHBL. AHTPONOTeHHBIE BO3ACHCTBHS Ha Cykieccud. KiumakcHOe COOOIIEeCTBO.
buopa3noobpasue 1 moJTHOTa KPYrOBOPOTA BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 2KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHos8.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmbvliHb.

AHTpPONIOTEHHBIE  HKOCUCTEMBI. ArposkocuctemMa. ArpoueHo3. Paznuuums wmexnay
AQHTPOIIOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboakocucreMbl. OCHOBHBIC KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uiopa u dayHa.
CunaHTponu3amnusi TOpOJACKON (ayHbl. buomormdyeckoe W  XO34MCTBEHHOE 3HAauYCHUE
arpo3KoCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWUCTBUN  OpraHU3MOB B
KocucTeMax. Poab kackaonozo s¢hghexkma u 6u006-30ugpuxamopos (Kuouesvix 6ud0s) 6
@yHrkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U BEUIECTB MEXAY CMEXHBIMU
SKOCUCTEMAMH. Y CTOMYMBOCTb OpPraHM3MOB, MONYJALMMA U 3KOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3AEHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HeHUll  PA3HbIX MUNO8 HA  CYOOPLAHUSMEHHOM,
OP2aAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKONO2UUECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToq0I0oTus MOHUTOPUHIAa €CTECTBEHHBIX U
AQHTPOIIOT€HHBIX IKOCUCTEM.



JdemoncTpanuu

[optpert: A. Ix. Tencnu.

Tabmuis! u cxeMmbl: «CTpyKTypa OMOILIEH03a», « DKOCUCTEMA ITUPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOTO Jiecay, «DyHKIMOHAbHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEME),
«KpyroBopor BemectB B dJkocucteMe», «llemu muTaHus (macTOWIHAs, JETPUTHAsN)»,
«IKOJOTUYECKAs MUpaMHJIa YUCEID, « DKOJIOTHYECKas MUpaMuia OMoMacch», « DKOJIOTHUecKast
nupamuna sHeprum», «OOpazoBanue Oomnorta», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Toclie moxapa», «IKocucTemMa o03epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
SHEpPIuu B arporeHosey, «IIpumepsl ypooskocuctem».

OO6opynoBanue: repOapuy pacTeHU, KOJUICKIIMM HACEKOMBIX, dydelia NTHI[ U 3BEpew,
rep6apuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/I3yuenue u onucaHue ypOo3KOCUCTEMBDY.

JlaGopaTopHas padorta «/3yueHne pazHOOOpa3usi MEIKHUX MOYBEHHBIX WICHHUCTOHOTHUX B
Pa3HBIX IKOCUCTEMAX).

IKCeKypeust «IKCKypcHsl B TUIIMYHBIN OuoreoneHos (B ayOpaBy, Oepe3HSK, €JbHUK, Ha
CYXOJIOJIbHBIN WJIM TIOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeust «IKCKYpCHsl B arposKocucTeMy (Ha MOJIe UM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanpHast IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3eMiid, TIe CYIIECTBYET WM CYIIEeCTBOBaJa
KU3Hb. PazButHe npencraBinenuii o onocdepe B Tpyaax O. 3tocca. Yuenue B. U. Bepnanackoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BelecTBo Ouocheps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cymiecTBoBaHUs Ouocheprr. OcodeHHOCTH OMochepsl Kak TrmodanbHON
sKocucTeMmbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBoporTsl Bemects u
OMOTreOXMMHUYECKHUE ITUKIIBI (YTiIepo1a, a30Ta). PUTMUYHOCTH siBJICHUH B Onocdepe.

3oHanbHOCTH Ouochepsl. [TonsTre 0 6Mome. OCHOBHBIE OMOMBI CYIIHM: TYHJIpa, XBOHHbBIE
jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEINN, CaBaHHBI, ITyCTHIHU, TPOIIMUECKUE JIeca,
BBICOKOTOpbsi. KnnMar, pacTuTeNbHbIN U dKUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QyHKUUS S>KHUBBIX CHCTEM, OIIEHKAa HX PECYpCHOro TMOTeHIHala U
O6uochepHbIX QyHKIHI.

JdemoncTpanuu

[optpetsi: B. 1. Bepunanckuit, 3. 3rocc.

Tabmuubl u cxemsl: «['eocdepst 3emmm», «KpyroBopor azora B npupomae», «Kpyrosopot
yraepoaa B mpupojae», «Kpyrosopot kucnoponaa B mpuponae», «KpyroBopot Boabl B IpUPOIEY,
«OcHoBHBIE Omombl cymmy, «Kimmmarndeckue mosica 3emmn», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokomuctBennsiii secy, «Cremb», «CaBanHa», «llycThiHSY,
«Tponuueckuii jecy».

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKAWOIIAs cpeaa

DKOJIOTUYECKHEe KpH3WCHl M WX NpHYUHBL BosneiicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHUEe BO3IYyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Paspymienue noussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHe KinMara.

AHTpPOIIOT€HHOE  BO3/CHCTBHME HA pAacTUTEIbHBIM M KMBOTHBIM Mup. Oxpana
PACTUTENBHOIO U KUBOTHOIO MUpa. OCHOBHbBIE MPUHIUIIBI OXpaHbl IpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Tepputopuu (OOIIT). boranuveckue caapl U 300JI0THYECKUE
HapKH.



OcHOBHbBIE TIPHUHIIUIIBI YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA U MPHUPOABI. ParmoHnanpHOe
NpUPOAONOIF30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emum. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHUSCKUX KpHU3uCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
Y €T0 BEPOSTHBIC MTOCIIEICTBUSI.

Pa3BuTHe METONOB MOHHMTOPHUHIA PA3BUTHUS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnvie ucciedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonoeuueckoe pasnoobpasue u ouopecypcvl. Hayuonanvhvle ungopmayuonHole
cucmemol, obecneyugarowue 00CMyn K UHGOpMAYUU NO COCMOSIHUIO OMOENIbHLIX U008 U
akocucmem. OCHO8bL IKOpeabUIUMayuu SKOCUCmeM U cnocob08 6opbobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus MOpCKUX U HA3EMHBIX IKOCUCTNEM.

JdemoHcTpanuu

Tabmuubt w  cxembl: «3arps3HeHue armochepb», «3arps3HeHue ruapocheps,
«3arpszHeHne mouBbl», «[lapHukoBBIE AhdexT», «Ocobo oxpaHseMble MPUPOIHBIC
TEPPUTOPUNY, «MOIEIN YIPaBISIEMOT0 MUPAY.

O6GopynoBanue: ¢dotorpadhuu OXpaHSIEMBIX pACTEHUH U IKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit deneparuu, KpacHoil KHUTA peruoHa.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yiIbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IIPOrpaMM CpeiHero oOiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKType JIMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOrpaMMbl MO OHOJOTMH BBIJEIIECHBI
CIIEAYIOUIME  COCTAaBIIAIONIME: OCO3HAaHHE OOy4YalOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuyue momugeayuu K OOyUEHUIO OWOJIOTHM, yeleHanpaeienHoe pazeumue BHYTPEHHHUX
yOexXIeH!H JIMYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIIUXCSl PYKOBOJCTBOBAThHCS B
CBOEM  JEATENIBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, IPUCYLIIUMHU  CHCTEME
OMOJIOrMYECKOro  OOpa3OBaHMS, Haauuue NPAasoCO3HAHUs  DKOJIOTMUECKON  KYJIbTYpHI,
cnocobHocmu cmagumy UENHA U CTPOUTH KU3HEHHBIE MIJIaHBbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHSI MPOTPaMMBbI 110 OMOJIOTHH JIOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIIUTATEJIbHON NI€ATENbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHSATHIMH B
o01iecTBe MpaBUIaMH M HOPMAaMHU IOBEJIEHHMSI M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HaHMS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHsI, PAa3BUTHs BHYTPEHHEN NO3UIMM JIMYHOCTH, NATPUOTU3MA U
YBOXEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa U CTapleMy IIOKOJIEHHIO, B3aUMHOIO
YBaXEHUsI, OEpeKHOro  OTHOWIEHUS K  KYJbTYpHOMY  HACJIE€IUI0O U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, NpUpoe U OKpY-Karolleu cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «bHuoIorushy T0JKHBI OTpa)XaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaOIIUXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOM BHYTpPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlui, MO3UTUBHBIX BHYTPEHHHUX
yOeXeHUI, COOTBETCTBYIOIIUX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILIEecTBa,
paclIupeHHne KU3HEHHOI'O OIBITA U ONbITA ACITEIBHOCTH B IIPOLIECCE PEATU3alliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIBHON 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUHCKOro 00I1eCTBa;

OCO3HAaHME CBOMX KOHCTHUTYIHMOHHBIX TpaB M OOSM3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH JESATEIBHOCTH IPU CO3JAHUN YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MO3HABATENbHbIX 33/1a4, BHIIOJIHEHUU OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJENATh COOCTBEHHYIO TO3HMIIMIO 1O OTHOIIEGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHUE  y4YUThIBaTb B  CBOUX JEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JTI0JIEHl ¢ pa3HbIMU YOSKICHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U COLMAJIbHBIM
10JIOKEHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
IIO3HABATCIIBHBIX M HUCCIECJOBATEIbCKUX 3aJa4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
OIIIOHEHTOB MIPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;



2) IaTPMOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IPAXKTAHCKONU UJICHTUYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, ropAocTH 3a CBOW Kpai, CBOIO
Poauny, cBO# sI3bIK U KYJNBTYPY, MPOIILIOE U HACTOSIIIEE MHOTOHAIIMOHATBHOTO Hapoaa Poccuuy;

LEHHOCTHOE OTHOIIEHHE K NPUPOJAHOMY HACIEAMI0 M MaMSATHUKAM TMPUPOJBI,
JnocTHxkeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJI0THH, TOHUMAaHHsI 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeiHas yoex 1EHHOCTh, TOTOBHOCTD K CIYXEeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTENH POCCUICKOT0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUSA IIECHHOCTEH CEMEWHOMN XU3HH B COOTBETCTBUM C TPAJUIMSIMHU HAPOJIOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3/IEUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIJICHHE MPOSBIATH
KaueCcTBa TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHS, (opMHPOBAHMA  KYJLTYPbl 310pPOBbSI M
IMOLMOHAJIBLHOTO 0JIArONoJIy4ns:

MOHMMAaHKE U peann3alys 3J0pOBOro U 06e30MacHOro 00pasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHNE TUTUCHHYECKUX MPABWI M HOPM, COQIAHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
peryisipHas ¢u3MYecKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (PU3HMUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHHE IEHHOCTH TPaBUJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUE TMOCJEACTBUI W HEMPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOTOJIs,
HAapKOTHUKOB, KypeHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HeE;

TOTOBHOCTb K aKTUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOHN U COLIMAIbHOM HallpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
NeSITeNIbHOCTD;

WHTEPEC K Pa3MyHbIM cdepaM MpodecCHOHATBHON AEeSITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BEIOOP Oyaymieid mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpA30BAHMIO Ha MPOTSKEHUU BCEH
KU3HU;

7) 3IKOJIOTHYECKOr0 BOCIMTAHUS:



9KOJIOTHYECKHU 11eTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS,

TIOBBIIIICHUE YPOBHS JKOJOTHUYECKOW KYJIBTYPHI: MPHOOPETEHUE OIBITa TUIAHHPOBAHUS
IIOCTYTIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIIEICTBUI JUIsl OKPY>KaIOILIeH Cpe/ibl;

0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKHX MPOoOIeM U IMyTel UX PeLIeHus;

CHOCOOHOCTh HMCIIONIB30BaTh MPHOOpETaeMble IPU U3yUYEHUH OMOJIOTUN 3HAHHS U YMEHUS
MIPH PEUICHWW TMPOOJIeM, CBS3aHHBIX C PAllMOHAIBHBIM TPUPOAONOIH30BAHUEM (COOIOICHHE
IpaBUI NOBEJEHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHs B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUSITHE JCUCTBUM, MPUHOCAIIMX BpEI OKPYKAIOLIECH MPUPOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIATONPHUITHBIC SKOJOTHYECKHE MOCITECICTBUS TPEAPHHUMACMBIX
JIEUCTBUI U NMPEIOTBPAILATh UX;

HaJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
JEeSITeIbHOCTH  SKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
II03HABATEbHOW, KOMMYHUKAaTHBHOH W COLMAJBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH 1eATENTbHOCTH SKOJIOTHYECKON HAIlPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKH W OOIIECTBEHHOW NPAKTUKHA, OCHOBAaHHOTO Ha JHAJOre KYJBTYp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

COBEPILEHCTBOBAHUE SA3bIKOBOW M UUTATEIBCKON KYJIBTYphI KaK CPEJICTBA B3aUMOACHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MHPA;

NOHUMaHHEe crenupuKd OMOJOTMU KaK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PalMOHAIBHOIO HAyYHOTO MBIIIJICHHS, CO3aHNU LIEJIOCTHOTO MPEJCTABICHHUS 00 OKpY KaroleM
MHUpe KaKk O €IMHCTBE NpUPOAbI, YeloBeKa U oOOIecTBa, B MO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOJIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU IS COBPEMEHHOW IMBHIIM3AIMH: 00ECTICYCHHUS
HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pewarb pecypcHble IpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, IOUCKA IMyTeH BbIX0/a U3 II100aIbHBIX
9KOJIOTHUECKUX TPo0IeM 1 obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PAlIMOHATIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKMX 3HAHUM B LIEJSAX MOBBIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH (yHKIMOHAJIbHOU
IpPaMOTHOCTH 00y4Jaronuxcs, popMupyemMoi pu U3y4eHun OUOJIOTHH;

NOHUMaHHE CYITHOCTH METOJOB ITO3HAHMS, HCIIOJIIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJb30BaTh IOJy4yaeMble 3HAHUS I aHaluu3a M OOBSICHEHUS SBICHUN
OKpY’KaIOIIETO MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OOOCHOBAaHHBIE
3aKJIIOYCHHUST Ha OCHOBE HAy4yHBIX ()AaKTOB M HMMEIOLIUXCS JAHHBIX C LEJIbI0 IMONyYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIBb30BAaTh OMOJIOTMYECKUE 3HAHUS JUIsl pEIICHUs
npo0seM B peabHbIX KU3HEHHBIX CUTYaLUsAX;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHYAJIBHO H B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOpa30BaHHIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM 1O OHOJOrMH B COOTBETCTBUM C JKM3HEHHBIMU
OTPeOHOCTAMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Pe3yNIbTaThl OCBOCHUS YUYEOHOTO TpeaMeTa «BHOoNoTHs» BKIIFOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHUPOBO33PEHHS OOYYArOIIUXCS  MEKIUCIUTUIMHAPHBIC
(MexTpeIMeTHBIE) 00IIeHaYYHbIE TTOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crieru(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIH ()aKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIeOBaHKe, HAOIIOEHUE, U3MEPEHUE, SKCIEPUMEHT W JIPYTHE); YHUBEPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABATENIbHbIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00CCIICUNBAIOIIIEC
(hopMupoBanre (QYHKIHOHATBHONW T'PAMOTHOCTH U COIMAILHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUPOBO33pEHYECKHE 3HAHHWS W YHHUBEpPCAIbHbIC Yy4YeOHBbIC JCHCTBUS B IO3HABATEIBHOH U
COLIMAJIBHOM MPAKTHKE.

B pesynprare wu3ydeHuss OHONOTMM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHHs Y
oOyyaromerocs OyayT copMUpOBaHBI MMO3HABATEIIbHBIC YHHBEPCAJIbHBIC YU€OHBIC ICHCTBUA,
KOMMYHHUKATHBHbIC YHHBEpPCAJIIbHBIC YyUYeOHbIC [IEHCTBHS, pETYJSTHBHBIC YHHBEpPCAbHBIC
yueOHbIC ICHCTBUS, COBMECTHAS ICATEIILHOCTb.

MeTtanpeaMeTHble Pe3yJbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPAXKATh:

Ogiajienne YHUBEPCAJIbHBIMH Y4eOHBIMHI MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE JeiCTBHS:

CaMOCTOSITENIbHO (hOpMyIHpOBaTh U aKTyalU3UpPOBAaTh MNPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHUM 3HAHWW TNPUEMBI JIOTHYECKOTO MEBIIIICHUS (aHAIH3a,
CHHTE3a, CpPaBHCHHS, KIACCUPHUKAIMH, OOOOIINEHUS), PpPACKPhIBATh CMBICT OHOJOTHYECKUX
MOHATUHN (BBIIEISATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITUIMH);

OTIPE/ICIIATh IENH JEATEIbHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl JICITCILHOCTH C TIOCTABICHHBIMU IEIIIMU;

UCIIOJIb30BaTh OWOJIOTHYECKUE MOHATUS ISl OOBSCHEHUS (AKTOB W SIBICHHHA HKHBOUN
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKJCHUS (MHIYyKTUBHBIC, JCHyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKITFOUCHUS;

NPUMEHATH CXEMHO-MOJIEJIbHBIE CPEACTBA JUIS MPEICTaBJICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUN B M3yYaeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMAITHOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHaTbHBIX
U HEMaTepPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JESTEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB IIENISIM,
OIICHUBATh PUCKH TOCICICTBUN ACSITEILHOCTH;

KOOPIMHUPOBATh W BBINOJHATE pPa0OTy B YCIOBUSX pPEaJbHOTO, BHUPTYAILHOTO U
KOMOMHHMPOBAHHOTO B3aHMO/ICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIINICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a3zoBbIe HCCIeA0BaTEIbCKUE e CTBHS:



BJIAJICTh HaBBIKAMHU Yy4EOHO-MCCIIEOBATENBCKON U MPOEKTHOU NIESTENbHOCTH, HABBIKAMHU
paspeuieHus mpooseM, CocOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TOHCKY METOJIOB
pelIeHusl MPaKTHYECKUX 3aa4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIIONBb30BaTh PA3IMYHbIE BUABI ACSITEILHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUA, €ro
UHTEpIpETalny, NMPeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CUTYalMsX, B TOM YHUCIE IpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

(hopMHUpPOBATH HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBBIMU
MOHATUSAMHU U METOJIAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTENbHON NEATETBLHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3WpOBATh 3a7ady, BBIIBUTATh
TUNOTe3y €€ pelleHHs, HaxOAuTh AapryMEHThl NJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHMHIA,
3aJaBaTh apaMeTphl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJMyYCHHBIE B XOJAE pEIICHHS 3aJaud pPe3yJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIIATh II€JICHANPABICHHBIN MOMCK IMEpeHoca CPEeACTB U CHOCOOOB JeHCTBUS B
po(heCCHOHATBEHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHWA B TIO3HABATENBHYI0 M  IPAKTHYECKYID  00JacTu
KU3HECSATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIaCTe;

BBIJIBUTATh HOBBbIE HWJEH, NpEeJlaraTh OpPUTMHAIBHBIC TOJXOIbl U PEUICHUS, CTABUTh
npoOJIeMBI U 3a]1a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHMKAX HH(oOpManuu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPAaBOYHHKAX, KOMITbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHANIM3UPOBaTh WH(OPMALMIO DPA3NIUYHBIX BHIOB U (GopM
NpEeJICTaBICHUS, KpUTUUECKH OIL[EHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUUBOCTD;

(opMyaMpOBaTh 3alMpoChl U NPUMEHATh pPa3IUYHBIE METOAbI NPU TOUCKE M OTOOpe
Omoorudeckoi HHPopMaIuu, HeOOXOIUMOM ISl BHITTOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (GOpMYy TPEACTaBIEHUS OHOJIOTHYECKON
uHpOpMaLuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHILIBI, PUCYHKH U IPYTOe);

UCTIONIb30BaTh HAYYHBIH S3BIK B KadeCTBE CpPEACTBAa INPH paboTe C OHOIOTHYECKOMH
uHbopMaluell: MPUMEHITh XUMUYeckue, GU3NYecKue W MaTeMaTHUYeCKHe 3HAaKW U CHMBOJIBI,
¢opmMynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3allUThl WHPOpPMANWH, HHHOPMAITMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBJiajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOmenune:

OCYILIECTBIIATh KOMMYHHKAIIMK BO BceX cepax >KM3HM, aKTHBHO Y4acTBOBATh B TUAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 00cCyk/1aeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CY>KICHHsI OTHOCUTEIIbHO BBINIOJHEHHs MpeajaraeMoil 3agaud, YYHTHIBATh HHTEPECHl U
COIJIACOBAHHOCTH MO3ULUHI IPYTUX YYaCTHUKOB JIHAJIOTa UM JUCKYCCHH);



pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHHS, MOHUMATh 3HAUYEHUE COIMAIBbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PIIMKTHBIX CUTYallUi, YMETh CMIT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI,

BJIQ/IETh PA3UYHBIMU CIIOCOOAMU OOIEHUS W B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpPYTUX JIOAEH, MPOSIBIISATh YBAXHUTEIHHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIAraTh CBOKO TOYKY 3PEHUS C HWCIOIB30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) coBMeCTHas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBHIYaJbHOH pabOTHI MpPHU
pelieHny OMoJI0rnueckoi mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYTIOBBIX
(hopM B3aMMOJEICTBUS MPHU pEeUICHUH YUeOHOM 3a1au;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0T0 WieHa KOJUIEKTHBA,;

NPUHUMATH IIeTd COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPIAMHHUPOBATH
NeicTBUS MO €€ JOCTH)KEHMIO: COCTaBISITh IUJIaH JACUCTBUI, paclpeneNiarTh pojid ¢ Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLICHUBATh UAEHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYILECTBIIAT IMO3UTHBHOE CTPATETMYECKOE IOBEJCHHE B PA3JIMYHBIX CUTYalUsX,
IPOSIBJIATH TBOPYECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU 1€fiCTBUAMM:

1) camoopranusanms:

UCTIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJeM W HUX pELIeHHS B
KU3HEHHBIX M YI€OHBIX CUTYaIHsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 1EIeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JeMCTBUAX M IMOCTYNKaX MO OTHOILIEHHIO K KMBOM HPUPOJAE, CBOEMY 370POBBIO U 37J0POBBIO
OKpY’KaIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIFHYIO JESTEIBHOCTh, BBISBISTH MPOOIIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOW NEATCILHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABIIATH IUIAH PeLIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PEeCypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEeHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHHIO U TIPOSBIICHUIO ITUPOKOU IPYIUIIUU B Pa3HBIX 00JIACTIX
3HAHUM, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BATENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIHsIM, BHOCHUTh KOPPEKTHBBI B IEATEIHHOCTH, OIECHHBATH
COOTBETCTBUE PE3YIbTATOB LEIISIM;



BJIJICTh HAaBBIKAMU I103HABATEIbLHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIUTENIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBaHMM, HCIIONB30BaTh NPUEMBI pediexcun
JUISL OLICHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 10 UX CHWKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIW3€E PE3YJILTATOB EATEIbHOCTH;

3) npuHsTHE ce0s1 M APYTUX:

MIPUHUMATD ce0sl, TOHUMasi CBOU HEAOCTATKU U IOCTOMHCTBA;

IPUHAMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH JIPYTOr0 YEJIOBEKA.
MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS cojepxaHus ydeOHoro mnpeamera «buomorus» Ha
yriIyOJIE€HHOM ypOBHE OPUEHTHPOBAHBI Ha obecrieueHue NpoQuiIbHOro 00ydeHus: 00yJyaromuxcs
O6uosnornu. OHM BKIIOYAIOT: crenupUYecKue sl OHONOTUM HAy4YHbIC 3HAHHS, YMEHUS W
CcrocoObl JEHCTBUII MO OCBOEHMIO, HMHTEPHpPETAlMU U MPeoOpa3OoBaHUIO 3HAHUM, BUIbI
JESTENIbHOCTH O TOJYYEHUIO HOBBIX 3HAHUN W MX MPUMEHEHHUIO B PAa3IMYHBIX Y4EeOHBIX, a
TaK)K€ B PEAIbHBIX )KM3HEHHBIX cUTyauusax. [IpeamerHbie pe3ysbTaThl IPEICTaBIECHbI 110 T01aM
U3Y4EHHUS.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus» B 10 Knacce
JIOJKHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U POJIK OHMOJIOTHUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B TO3HAHUM 3aKOHOB NPUPOABI U
pelieHny npodieM paloHaIbHOIO IPUPOIOTIOIL30BaHUS, O BKJIAJle POCCUMCKUX U 3apyOeKHbIX
y4EHBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUM, KOTOpas BKJIKOYAeT: OCHOBONOJArarolue
OuoJIOTHYEeCKHEe TEPMHHBI U TOHATUS (KHU3Hb, KJIETKA, OPraHW3M, METaboJIM3M, TOMEOCTas,
caMOperyJisilysl, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. IlIneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HacneacTBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHUil), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHUS, pACIIETJICHHs, YUCTOTHI FraMeT, HE3aBUCUMOro HaciiefoBanus I'. Menaens,
TOMOJIOTUYECKHX PSIJAOB B HacleACcTBeHHOW u3MeHumBoct H. WM. BaBwioBa), TpUHIUIIBI
(KOMIIIIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METO/IaMU HAY4YHOTO IO3HAHHS, UCIOIb3yEMbIX B OMOJIOTHYECKUX
MCCJICIOBAHUSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNe, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, PacTECHUH,
YKUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKA,
IPOLECCOB KU3HENEATEIbHOCTH, NPOTEKAIOIIUX B OpraHU3Max pacTeHUil, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa BEMIECTB (MeTa00JIM3M), TIPEBPAIICHHS SHEPTHH,
Opo’keHHUs, aBTOTPO(GHOr0 U TeTepoTpOoPHOro TUIOB MUTAHUS, HOTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHATIBHOTO Pa3BUTHS, PA3MHOKCHHS,
VHAMBUIyaJIbHOTO Ppa3BUTHUs OpraHu3Ma (OHTOr€He3a), B3aUMOJEWUCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOT'O 0TOOpA;



YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIY OPraHOMJAMH KIETKH U HX (YHKIHUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKIUAMHU, MEXKAY OpTaHAMH M CUCTEMaMU OPTaHOB Y
pacTeHHIA, >KMBOTHBIX W 4YeJOBeKa M WX (QYHKIUAMH, MEXIy CHCTEMaMH OpPTaHOB M WX
GyHKIUSAMHU, MEXIy dTamamMu OOMEHa BEIECTB, dTalmaMu KJIETOYHOTO IUKIAa M YKU3HEHHBIX
[IUKJIOB OPraHuW3MOB, JTalaMd AMOPHUOHANBHOTO PpA3BUTHS, TEHOTUNIOM U (DEHOTHIIOM,
(eHOTHTIOM U (paKTOpaMU cpesibl OOUTaHHMS;

YMEHHE BBISIBISITH OTJIUYHUTEIbHBIC MPU3HAKH JKHBBIX CHCTEM, B TOM YHCIIC PACTCHHM,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apryMEHThI, OMOIIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJIS IOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYTIIL;

YMEHHE pelaTh OWOJIOTUYECKHE 33a7a4yH, BBIIBIATH MPUYMHHO-CICICTBEHHBIC CBSI3U
MEXy HCCIEeIyeMbIMU OHOJOTMUYECKUMH TPOIECCAaMU U SIBICHUSMHM, JENaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJTyYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M TMPAKTHYECKHUE PabOThI, COONIONATh MpaBWiia MpU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
(dhopMynupys 1eIb HCCIeA0BaHUs, aHATM3UPOBATH MMOJYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBO/IBI,

YMEHHE Y4aCTBOBAaTh B Yy4eOHO-HCCIICIOBATEIBCKONW paboTe MO OMOJOTHU, DKOJIIOTUU H
MEIUIMHE, MMPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO IPEICTABIISATH
MOJIyYEHHBIE PE3yJIbTAaThl HA YYCHUUYECKUX KOHPEPEHLINSAX;

YMEHHE OIICHHBAaTh JTUYECKUE aCIMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JacTu
OMOJIOTMM M MEIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAlpaBICHHOE
W3MEHEHHE TeHOMa M CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayiei npodeccuoHanbHON AeSITENbHOCTH B
obyactu OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO X03HUCTBa, MUIIEBON
MPOMBINUICHHOCTH, YIIyOJsSTh IMO3HABATENbHBIM HWHTEPEC, HAMPABICHHBIH Ha OCO3HAHHBIN
BBEIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJOTMYECKOro 00pa3oBaHUs B
OpraHM3aIMsIX CpeIHero NpohecCUOHaILHOTO U BhICIIEr0 00pa3oBaHUsl.

[IpenmeTtHbie pe3ynabTaThl OCBOEeHMsI yueOHoro mpeamera «buonorus» B 11 Knacce
JIOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(hopMHUPOBaHUM COBPEMEHHOI €CTeCTBEHHO-HAy4YHOH KapTUHbI MHpa, B TMO3HAHUU 3aKOHOB
IPUPOJIBI U PEHICHUH DKOJIOTHMYECKUX MPOOJIeM YeIOBEUeCTBa, a TaKXKE B PEIICHUU BOIIPOCOB
paIMOHATIFHOTO TPHUPOAONONIB30BaHUsA, M B (OPMHUPOBAHUU I[IEHHOCTHOTO OTHOIICHHUS K
npupoze, OOMIECTBY, YENOBEKY, O BKJIAJE POCCHICKHX M 3apyOeKHBIX yUEHBIX-OMOJIIOTOB B
pa3BuTHE OMOJIOTUH;

yMEHHE BJIaJIeTh CHCTEMON OMONOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET OMpeAeNiCHUs U
MOHVMAaHHUE CYIIHOCTH OCHOBOMOJATAIONINX OHOJOTHYECKUX TEPMHHOB U TOHSATHH (BUI,
IKOCUCTeMa, Owmocdepa), Ouonoruveckue Teopuu (dBomronmonHas Teopus Y. Jlapsuna,
cuHTeTHuyeckass Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsSX W HampaBiICHHSIX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. Baiinbepra, 3apoapimeBoro cxoactea K. M. bapa), mpaswia (munumyma HO. Jlubuxa,
9KOJIOTUYECKON MUpaMUIbl SHEPTHUH ), TU0TE3bI (runore3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJIETh OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMSI, MCIIOIb3yEMbIMU B
OMOJOTMYECKHX HCCIEAOBAHUAX JKUBBIX OOBEKTOB W HJKOCHUCTEM (OMHCAHHE, H3MEPEHHUE,



HaOJIr0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMU BBISBJICHUS M OLIGHKH AHTPOINOTCHHBIX M3MEHEHHH B
pUPOJE;

YMEHHE BBIACTATh CYNIECTBEHHBIC NPU3HAKU: BHUJIOB, OHOTCOIICHO30B, IKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOUIET0, IBMXKYIIETO U pPa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
JJIONATPUUECKOTO U CUMIIATPUUYECKOTO BHI000pA30BaHMs, BIUSHUS JABWKYIIUX CUJI 3BOJIOIHUU
Ha TeHO(OH]| MOMYJISALUHN, TPUCTOCOOTICHHOCTH OPTraHU3MOB K cpelle OOMTaHUs, YepelOBaHUs
HaTpaBJICHUHN DBOJIOINN, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY IPOLIECCAMU 3BOJIONUH, ABIKYIIMMHU
CHJIaMH aHTpPONOTreHe3a, KOMIIOHEHTAaMH Pa3IMYHBIX HKOCHCTEM U MPUCHOCOOICHUSMH K HUM
OpTaHU3MOB;

YMEHHUE BBISIBIIATH OTIUYUTEIEHBIC MPU3HAKH )KUBBIX CHCTEM, MPUCIIOCOOICHHOCTh BUIOB
K cpene oOuTaHusi, aOMOTHYECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBs3Ei
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIOT€HHBIX U3MEHEHHUH B 9KOCUCTEMAaxX CBOEIl MECTHOCTH;

YMEHHE HCIOJIB30BATh COOTBETCTBYIOUINE apryMEHThI, OMOIOTUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKAa3aTEeIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB M Cpefbl OOUTaHUs, €AMHCTBA YEIOBEUYECKUX pac, HEOOXOIUMOCTH
COXpaHEHMsT MHOT000pa3usi BUJOB M 3KOCHUCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA,

YMEHHE pemiaTh OWOJIOTUYECKHE 3a7a4yH, BBIIBIATH MPUYMHHO-CICJCTBEHHBIC CBSI3U
MEXJy HCCIEeIyeMbIMU OHOJOTMYECKMMH MpOIeCCaMU U SIBICHUSMHM, JEJIaTh BBIBOABI U
IPOTHO3bl HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThI, COONIONATh MpaBWiia TpPU
pabote ¢ yueOHBIM U JTa0OPaTOPHBIM 00OPYAOBAHHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, TMPOBEPATh UX HKCIEPUMEHTAJIbHBIMU CpPEJICTBaMH,
(dhopMyIHpys LIeNb UCCIIE0BaHMsI, aHATU3UPOBATH MOJyYEHHbBIE Pe3yJIbTAaThl U I€TaTh BBIBOIbI;

YMEHHE Y4acCTBOBAaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJOTHU, DKOJIIOTUU H
MEIWIMHE, MMPOBOANMON Ha 0a3ze HIKONBHBIX HAYYHBIX OOLIECTB, W IMyOJIMYHO IPEICTABIISATH
MOJTyYEHHBIE Pe3yJIbTAaThl HA YYEHUUECKUX KOH(PEPEHIINSX;

YMEHHE OIICHMBATh THUIOTE3bl U TEOPUU O IMPOUCXOKICHUU JKU3HHU, 4YelloBeKa U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBHIX M CHOco0ax MpeJoTBpaIleHHs] TI00aTbHBIX
U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyayleit mpodeccuoHanbHON AeSITENFHOCTH B
o0jacTh  OWONOTHH, OKOJOTUH, TPHUPOAOIOIB30BAHUSA, MEIUIMHBI, OHWOTEXHOIOTHUH,
IICHXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AWCTBAa, MHUILEBOW NMPOMBIIIICHHOCTH, YIIyOnaTh
[IO3HABATEJIbHbIII MHTEpEC, HANpaBJIEHHbIH Ha OCO3HAaHHBIMH BHIOOP COOTBETCTBYIOIIEH
npodeccun M MPOAOIKEHUE OHOJOTHYECKOTO0 O0Opa30oBaHUS B OpPraHU3AIUSAX CPETHETO
po(heCcCHOHANBFHOTO U BHICIIET0 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO yacoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB udpoBbie
pasi Konrtpoiasbnsie | IlpakTnyeckue (pp )
n/m | #TeM NPOrpamMmmbl Bceero o0pa3oBaTejibHbIE
padoTbl padoThI
pecypchl
1 buonorus kak Hayka 1
) ’KuBbIe CHCTEMEI U HX )
U3y4yeHue
3 buonorus kaeTkn 2 0.5
XuMu4ecKas OpraHusanus
4 10 1
KJIETKH
Crpoenue u QyHKIUU
5 8 2
KJICTKH
OOMeH BelIeCTB U
6 [IPEBPAILICHUE DHEPTUU B 9 1
KJICTKE
Hacnencrsennasa
7 uHdopmanus u 9 0.5
peanu3auus €€ B KIETKe
8 JKn3HeHHBIN UK KIETKH 6 1
CrpoeHue U QyHKIIUN
9 P by 17 1.5
OpraHU3MOB
Pasmnoskenue u pa3BuTHe
10 P 8 1.5
OpraHu3MOB
11 I'eneTnka — Hayka o 2 0.5




HACJIEICTBEHHOCTH U
W3MEHYUBOCTHU
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 |
HACJIEICTBEHHOCTH
13 3aKOHOMEPHOCTHU 6 !
M3MEHYUBOCTH
14 ['eHeTnka yenoBeka 0.5
15 Cenekiusi OpraHu3MOB 4 1
buorexnonorus u
16 4
CUHTETHYECKAS] OUOJIOTHUSA
17 PesepBHOE BpeMst 1
OBHLIEE KOJIMYECTBO
m 102 13

YACOB I10 ITIPOTPAMME




11 KJIACC

Ne
/o

HaumeHnoBanue pa3uesion
H TE€M NPOrpaMMbI

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apoKaEHUE U pa3BUTUE
9BOJIIOIUOHHBIX
MPEJCTaBICHUH B
OHoIorun

MuxkposBontonus u eé
pe3yJIbTaThI

14

MakposBomnronus 1 eé
pe3ynbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU Ha 3emiie

15

1.5

[IpoucxoxaeHue yemoBeka
— aHTPOIIOTCHES

10

DKOJIOTHsSI — HayKa O
B3aUMOOTHOIIECHUSX
OpTaHU3MOB U
HaJOpPTraHU3MEHHBIX
CHCTEM C OKpY>Karoleu
cpenoit

0.5

Opranusmsl 1 cpesia
oOuTaHus

1.5

DKOJIOTHA BUIOB U
MOIYJISLANA

0.5




? gES§ZZE§::K(;/IiHiiIC;IZMH 12 05
10 Bbuocdepa — rmobanpHast 6
IKOCHCTEMA
1 UenoBek U OKpyKaroIas 6
cpena
12 PesepBHOE BpeMst 8
OBILEE KOJIMYECTBO 102 75

YACOB I10 [TPOTPAMME













IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM OCBOEHMUSI
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHero 001ero
oOpa3oBaHus

CdhopmupoBaHHOCTh 3HAHUH O MECTE W POJHM OUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOIH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IMPUPOJIBI U
pEIICHUH KU3HCHHO BAXKHBIX COIMATBHO-ITUYECKUX, YKOHOMHUECKHUX,
HKOJIOTHYECKUX MPOOJIEM YeJIOBEYECTBA, a TAK)KE B PELUICHUN BOTIPOCOB
paIoOHATBHOTO MIPUPOIONONIB30BaHUs, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOILIEHHSI K TIPUPOJIe, OOLIECTBY, YEJIOBEKY; O BKIIAJC POCCHUHUCKUX U

3apyOEKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHHU

Brnanenne cucremoil 3HaHWMIT 00 OCHOBHBIX METOJAax HAay4HOT'O
IMMO3HaHHus, HCIIOJIB3YCMbIX B OMOJIOTHYECKHUX HUCCIICAOBAHUAX KUBBIX
O0OBEKTOB M DJKOcHCTeM (ONHCaHUE, W3MEPEHHE, NPOBEICHHE
HaOIoIeHni); crocoO0aMu BBISABICHHS M OIGHKM aHTPOIMOT€HHBIX
WU3MEHEHHH B IPHPOJIE.

VYMeHnne BBIJIBUT'aTb TUIIOTE3BI, MPOBEPATH HX JKCIICPHUMCHTAJIbHBIMU
cpeactBamy, GOpMyJIUpYys Leldb HCCIEAOBAHUS, AaHAIN3UPOBATh
MOJIyYeHHbIE PE3YJIbTAThl U J1€1aTh BHIBOJIBI.

BeisBIeHHE 3aBUCHMOCTH MEXIy HCCIEAyeMbIMH BEIWYMHAMH,
00BsICHEHHE TIOJYYEHHBIX PE3yJbTaTOB U (OPMYJINPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUHN U 3aKOHOB

YMeHue BlajeTb CHUCTEMOM OHMOJOTMYECKMX 3HaHUM, KOTOpas
BKJIIOYAET: OCHOBOIMOJIAralOIIMe OWOJIOTMYECKHE TEPMUHBI U TIOHATHS
(>Ku3Hb, KJIETKA, TKaHb, OpPraH, OpraHuW3M, BUJ, MOIMYJISLHMS, SKOCUCTEMA,
onorieHo3, Ouocdepa; METadboIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONONMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCIIPOM3BEICHHE, HaCJIEJCTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);

OWojornyeckre Teopuu: KierouHas Tteopus 1. IlIBanHa, M.
[Ineitnena, P. BupxoBa; KJIOHaIbHO-CEIEKTUBHOrO MMMyHHUTeTa II.
Opnux, U1.1. MeuHnkoBa, XpOMOCOMHasi T€OpUsl HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apoasimieBoro cxojactrsa K. bapa, sBomronnoHHas

teopuss Y. JlapBuHA, CHUHTETHYECKash TEOpUsS OHBOJIOLMU, TEOPHS




antporiorere3a Y. JlapsunHa; Teopus Oumoreorenosza B.H. Cyxkauéra;
yuenue H.M. BaBuioBa o 1mieHTpax MHOrooOpasusi U MpOUCXOKICHUS
KylIbTYpHbIX pacreHuid, yuyenue A.H. CesepuoBa 0 nyTax H
HaIpaBlIeHUAX BoMIOINH, yueHue B.W. Bepnanackoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB MEPBOr0 MOKOJIEHUS, PacIleIIeHUs
MPU3HAKOB, HE3aBHCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CLEIUICHHOTO HACJEN0BAaHUS IPU3HAKOB M HAPYLICHMs CLEIUICHUS
reHoB T. Moprana; TOMOJOIMYECKHX PSJOB B HACJIEICTBEHHOU
m3menunBocty H.M. BaBunoBa; renernueckoro pasBHoBecHs [Ix.
Xapmu u B. BaiiaGepra; 3apogsimeBoro cxoacrsa K.  Bopa;
ouorenernyeckuit 3akoH J. ['exkens, ®@. Miomepa);

MPUHIIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHumyma lO. Jlubuxa, sKoJI0rMueckoi mupaMuibl YHUCE,
OrOMacChl U SHEPTUH);

runoressl (koarepsatHoil AWM. Omnapuna, nepBuyHoro OyiboHa JIx.

Xomnneitna, mukpochep C. Doxkca, pudosuma T. Uek)

YMmenue peuiatb IMOUCKOBBIC OHOoJIOrHYeCcKue 3aJa4l, BBIABIIATH
IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU MCXKAY HCCIIEAYEMBIMU
OHOJIOrMYECKUMHU O6’I>€KTaMI/I, npoueccamMu M ABJIICHUAMU,; OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU NOJIYUYCHHBIX PE3YJIbTATOB,

COCTAaBJIATb T'CHOTHUIIMYCCKUC CXCMbl CKPCIIHMBAHUA UIA PA3HBIX THUIIOB
HacCJICJOBaHUA IPHU3HAKOB Y OPraHM3MOB, COCTAaBJIATH CXEMBI IIEPEHOCA

BCHICCTB U OHCPI'UU B 9KOCUCTEMAX (IIGHI/I IIUTaHuA, IMIUIICBLIC CGTI/I)

VYMeHHe yYCTaHABIMBaTh B3AaUMOCBSI3H  MEXAy CTPOCHHEM U
(GYHKIMSAMU: OPTaHOWMIOB, KJIETOK pAa3HBIX TKaHEW, OpraHaMu W
CHUCTEeMaMH OpraHOB y pAacTeHUH, >KUBOTHBIX W YEJOBEKa; MEXKIy
sTanamMy OOMEHa BEIECTB; dTAalaMy KJIETOYHOTO IHKJIA ¥ KU3HEHHBIX
IIKJIOB OPTaHW3MOB; 3TallaMy YMOPHOHAIBHOTO PAa3BUTHS; TEHOTHIIOM
u  ¢erotunoMm, ¢eHotunoM U (paKTopaMu Ccpeabl  OOWTaHWS,
nporeccaMy  ABOJIONMM; JABIKYLIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHCIOCOONCHUSIMU K HHUM

OpraHu3MOB

YMeHuUe BBIICIAThH CYIIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KJICTOK MPOKAPHOT U DYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB, OHOT'COIICHO30B, SKOCHCTEM M
Oouocdepsl; CTPOCHUS OPraHoB U CHUCTEM OpPraHOB PACTCHHIA,
JKMBOTHBIX, YEIOBEKA; MPOIECCOB KHU3HEACATSILHOCTH, MPOTEKAIOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OHOJIOrHYSCKUX




mpoueccoB: oOMmeHa BeulecTB (MeTabonus3M), uHGOpMaUUU U
MIPEBpAICHUS] YHEPTHH, OPOXKEHUS, aBTOTPO(HOTO U TeTepOTPOPHOrO
TUIIOB THUTaHUS, (OTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meilo3a,
raMeToreHesa, 5SMOpuoreHe3a, MNOCTAMOPUOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUSL T'€HOB, TETEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa, CTAOWIM3HPYIOIIETr0, JBHXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJIONaTpU4YeCKOro M CHUMIATPHUYECKOTO
BUJ000pa30BaHus; BIMSHUS ABMXKYIIMX CHUJI SBOJIIOIMHM Ha TeHO(OH
MOITYJISIUM;, TPUCIIOCOOJICHHOCTH OPraHU3MOB K cpeie OOWTaHus,
4YepeOBaHNs HANpPaBICHUM 53BOJIOLMHU; KPYyroBOpOTAa BEILIECTB H

IIOTOKAa OQHCPIvur B 9KOCUCTCMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KJETOK IPOKapHOT ¥ JYKApHOT; OJHOKJICTOYHBIX U
MHOTI'OKJICTOYHBIX OpPraHu3MoOB, BUIOB, 6I/IOFCOIICHO3OB N DKOCHUCTEM,
0COOEHHOCTH MPOLIECCOB 0OMEHA BEIIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIACTHYECKOrO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHHS, pA3BUTUS U
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHes3a),
00pbOBI 32 CyIIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA, BUA000Pa30BaHMUS,
NPUCIIOCOOJICHHOCTH OpraHM3MOB K cpele OOWTaHWs, BIUSHHS
KOMIIOHEHTOB 9KOCHCTEM, aHTPOIOTCHHBIX M3MEHEHHH B 3KOCHCTEMAaX
CBOEH MECTHOCTH, KPyroBOpOTa BEIISCTB W IMPEBPAIICHUS YHEPTUH B

ouocdepe

Ymenue UCTIONIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBA
pOZCTBa OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYII; B3aHMOCBS3U
OpPTraHM3MOB U CpeAbl OOWTaHWS; EIUHCTBA YEIOBEYECKHX pac;
HEOOXOAMMOCTH 370pOBOTr0 00pa3a *KHU3HU, COXpAaHEHUs pa3HOOOpa3us
BUZOB M DKOCHCTEM KaK YCIOBHS COCYILECTBOBAHHUS TPHPOIBI U

YCJIIOBCUCCTBA

YMeHHe KPUTHYECKH OLEHMBATh HMHMOPMAIMIO OHOJIOTUYECKOTO
COJICPXKAHUS;, MHTEPIPETUPOBATh ITHYCCKHE AaCMEKThl COBPEMEHHBIX
UCCIIe/IOBaHW B~ OWOJOTMH,  MEAWIMHE,  OHOTEXHOJOTHH,
paccMaTpuBaTh ri100anbHbIC HKOJIOTHYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

8(0X370005010)




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'I I10
BUOJIOI'MHN

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaHUSA

buonorus xkak HaykKa. JKuBbIe cCTEMEBI U MX HN3YUCHUC

1.1

CoBpemeHHass OuoJOrusi — KOMIUIEKCHass Hayka. bHojoruueckue Haykd u
u3ydaemble MMHU Ipobiembl. DyHIaMEHTalbHbIE, MPUKIAJHBIE M ITOMCKOBBIC
HAy4YHBIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHne OWOIIOTUH B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTunbel mupa. Ilpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHMe OMOJIOTUU B
IIPAKTUYECKON JEATECIIBHOCTH YEJIOBEKa: MEIMIMHE, CEIbCKOM XO34HCTBE,

IIPOMBILIUIEHHOCTH, OXPaHEe IPUPOLBI

1.2

XKuBble cuctembl Kak mpeameT u3ydeHus ouonoruu. CBOICTBA KUBBIX CUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IEJOCTHOCTH, CIOKHOCTH H
YHOPSII0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCHPOU3BEIAEHUE, PAa3APAKUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alliy >KUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKaAaHEBBIM,
OpraHu3MEHHBIMH, MOMYJISIUOHHO-BUA0BO, 3KOCUCTEMHBIN
(buoreonieHoTHUeckmii), OmochepHsiid. [Iporecchl, MPOUCXOAAIINE B IKHUBBIX
cucremax. OCHOBHbIE MPHU3HAKH KUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBaHUS

MaTepun

1.3

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHe, S3KCIEPUMEHT,
cUCTeMaTh3auus, MeraaHanu3. lloHATHE O 3aBUCHMOM M HE3aBHCHMOH
nepemeHHol. [ImanupoBanue s3kcnepumenTa. [loctaHOBKa M mpoBepKa TMIIOTES.
HyneBast rumnore3a. Ilonstue BBIOOpKM H €€ JOCTOBEpHOCTh. Pa3zbpoc B
Oouonorndyeckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH IOJYUYEHHBIX DPE3YJIbTaTOB.
[IpyunHBl MCKaKEHUS pPe3ylbTATOB JKCIEpUMEHTa. [IOHATHE CTaTUCTHYECKOIO

TECTAa

Kinerka xak Omnoornueckas cucreMa

2.1

Knerka — cTpyKTypHO-()yHKIIMOHAIbHAs €IUHMLA XKUBOT0. MCTOpUS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
neiinen, P. BupxoB). OCHOBHBIE IOJI0XKEHUSI COBPEMEHHON KJIETOYHOM TCOPHH.
MeTobl MOJIEKYJIIPHOM U KJICTOYHOM OMOJIOrMU: MUKPOCKOIHUS, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, nuddepeHnraibHoe

neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KICTOK

2.2

XHUMHUYECKUI COCTaB KIIETKH. Makpo-, MUKPO- U yJIbTPaMUKpPO3JIeMEHThI. Bona u

e€ poJib KaK pacTBOPHUTENS, pEareHTa, y4yacTHE€ B CTPYKTYPUPOBAHHM KIIETKH,




TEIUIoperyiauud. MuHepaabHble BEIleCcTBAa KIETKHU, UX OHOJOrHYecKasl poJib.
Posib KATHOHOB U AHMOHOB B KIIETKE.

buonornueckue mnonumepbl. benku. AMHMHOKHCIOTHBIH COCTaB  OENKOB.
CrpykTypsl OenkoBoii Moiekyinbl. [lepBuuHast cTpykTypa Oenka, MHeNnTHAHAs
CBA3b. BTopuuHas, TpeTuuHas, dYeTBepTUYHAs CTPYKTyphl. JleHaTypauus.
CoiictBa 6enxoB. Knaccupukanus 6enkoB. buonornueckue QyHKINN OSIKOB.
VYrneBoabl. MoHOcaxapuipl, AMCaxapuipl, OJUTIOCaXxapuabl U IOJIHCAXapUIbL.
OOumii mnaH cTpoeHHss M (U3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GyHKIMU YTII€BOJOB.

Jlumuael.  T'uppodunbHO-rHApodoOHBIe cBolicTBa. Kiaccudukanums nunumos.
Tpurnunepunsl, ¢dochonunuapl, BOCKH, cTepouabl. buonormueckue QyHKINHU
munugoB. O61mue cBoicTBa OMOIOIMYECKHMX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTb
K CaM03aMbIKaHUIO, MOJIYIIPOHULIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHue HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunuun xomruiementapHoctH. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupaib. MecTtoHaxoxaenue u ouonorndeckue ¢pynkuun JTHK.
Buael PHK. @ynkuuun PHK B knetke.

Crpoenue wmonekynsl AT®. Makposprudeckue cBsizu B Mousekyiae ATO.
buonornueckue ¢pynkunu AT®. BoccTtaHoBIEHHBIE NEPEHOCUUKH, UX QYHKIMH B
kietke. CekBenupoBanue JIHK.

CtpykrypHast Ouoyiorusi: OMOXUMHUYECKHE W OMODU3NYECKUE WCCIICIOBAHMS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbI OMOMOJIEKYJT

2.3

Tumbl  KJIETOK: JyKapHOTHYecKass | INpokapuoThueckas. CTpyKTypHO-
(byHKIHMOHATIBHBIE 00pa30BaHUs KIETKH.

Ctpoenue mpokapuoTuueckoil kietku. KierouHass cTeHka OakTepuil M apxeil.
OcCo0OEHHOCTH CTPOEHUSI TeTEPOTPOPHON M aBTOTPO(PHON MPOKAPUOTHUECKUX
KJIeTOK. MecTo 1 pojib MPOKapUOT B OMOIIEHO3AX.

Crtpoenne u (yHKIIMOHHUPOBAHHE SYKapHOTHUECKOH KieTku. Ilma3zmaruueckas
MeMOpaHa (Tuazmanemma). CTpyKTypa miazMatudeckoil MmemOpanbsl. TpaHcmopT
BEIIECTB 4epe3 IUIa3MaTHYECKyl0 MeMmOpaHy: TmaccuBHbIA  (muddy3us,
obneruénHas mudQy3us), aKTHBHBIM (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora HaTpuii-KaaneBoro
Hacoca. DHMAOIMTO3: MUHOLKTO3, (arouuTo3. Dk30muTo3. KilerouHas cTeHKa.
CtpykTypa v QyHKIIUU KJIECTOUYHON CTEHKH PACTEHUM, TPUOOB.

Hurornnazma. I[lurozons. Llutockener. [IBwkenue uurtoruiazMbel. OpraHOUIbI
kiaeTku. OpHOMEeMOpaHHBIE OpraHOMABI KIIETKU: SHJOIUIa3MaTU4ecKas CeTb
(BIIC), anmapat ['oabaku, TU30COMBI, UX CTpoeHHE U QyHKIMU. B3anMocBs3b
OJIHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHue IpaHyJIIpHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [nmankuit




(arpanynsipHbIi) SHAOIUIA3MAaTHYECKUH peTUKyiayM. CekperopHas QYHKIUS
anmapara [onbmxku. TpaHcmopT BemecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHJIPHH, IUTACTUBL.

Crpoenne W (pyHKIMH MHUTOXOHApPUN W macTul. I[lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHUH.

Hemem0pannble opranougsl kinetku CtpoeHune M (YHKUMM HeMeMOpaHHBIX
opraHouJioB KjeTtku. Pubocombl. MukpodunameHTsl. MplllieuHble KIETKH.
Mukpotpybouku. Knerounsrii unentp. CTpoeHHe H JBWKECHHE KIYTUKOB U
pecHnueK. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIIb.

Snpo. ObGonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SIpBIILIKA, UX CTPOECHUE U
¢byukuun. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHUE
XpoMocoM B HHTep(a3HOM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)
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AcCcUMMIISILIMS M AUCCUMMWIISILMS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEILIECTB: aBTOTPOGHBI U reTepoTpOPHBIA. YyacTHe KUCIOpoJa B OOMEHHBIX
mpoueccax. OJHepreruyeckoe obOecrnieueHue KiIeTKu: npeBpamienue ATO B
oOMeHHBIX TIporeccax. DEepMEHTATUBHBIN XapakTep peakiuii KJIETOYHOTO
MmeTabonu3ma. DepMEeHTbl, UX CTPOCHHE, CBOMCTBA M MEXAaHU3M JEUCTBUSL.
Kodepmentsl. OTimuns GepMEHTOB OT HEOPTAaHMUECKHX KaTaln3aTopoB. bemaku-
aKTUBAaTOpPbl M OENKU-UHTMOUTOPBL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaKiuii 0T Pa3IUYHBIX PaKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKUX BellecTB B KieTke. PorocuHTe3. Poib
XJIOpOIUIacTOB B mporecce ¢orocuHTe3a. C(CBeroBas U TeMHOBas (asbl.
[TpoxykTuBHOCTH (oTOCHHTE3a. BnmsHue pa3nmudHbIX (AaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HPOTOCHHTESA.

XemocuHTe3. PazHoOOpa3ue opraHM3MOB-XEMOCUHTETUKOB: HUTPUPHUIUPYIOIIHE
OakTepuu, Kejae300aKTepuu, cepoOaKTEPHH, BOJOPOAHBIC OaKTEpHH. 3HAUCHHUE
XEMOCHHTE3A.

Ana’poOHble opraHu3Mbl. Bunabl Opoxenus. [IpogykTel OpoxeHHSs U HX
UCIIONIb30BAaHME YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTEIN OOJIE3HEH.

AdpoOHBIE OpraHU3MBL. JTallbl YHEPTreTHUYecKoro oOMmeHa. IloAroroBUTENHHBIN
sTan. [ MMKonmu3 — OECKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonoruueckoe oxkucieHue, WIM KJIETOYHOE JbIxaHHe. Poimb MUTOXOHIpHI B
nporeccax OHOJIOrMYECKOro OKHCJICHUS. [uknuueckue peaxuu.

OxucnurensHoe ¢ochopunupoBanue. [IpenmymecTBa a’spoOHOro Myt oOMeHa




BELIECTB nepes aHadpoOHbIM. DD (PEKTUBHOCTH HIHEPreTUUECKOro 0OMeHa

2.5

Peakuuu wmatpuyHoro cuHTe3a. I[IpUHIMN KOMIIJIEMEHTApPHOCTH B PEaKIMSIX
MaTpUYHOTO cUHTe3a. Peanusaius HacneacTBeHHON nHpopMmauu. ['eHeTnueckuit
KO, ero cBoucrBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILIUK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAIETbHOCTh, ACUMMETPUYHOCTbD.
Tpancmsiiuss u e€ stanbl. Yuactue tpaHcnoptHeix PHK B OmocuHTe3e Oenka.
VYcnousi 6mocunTe3a Oenka. KomupoBanme amuuokucioT. Ponbs pubGocom B
OouocuHTe3e OenKa.

Opranuzanusi TeHOMa y MPOKAPUOT U 3YKapUOT. Perynisius akTUBHOCTU T€HOB y
npokapuot. ['mnore3a onepona (P. XKakob, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIil roMeocTas.

Bupycbl — HekneTouHble (OpPMBI JKM3HH M OONMUTaTHBIC Mmapa3uThl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3aboneBanus denmoBeka, xKUBOTHBIX, pactenuid. CIIN/, COVID-19,

conraJIbHbBIC U MCIUIINHCKHUEC HpO6J'IeMI)I

2.6

Knerounslii unukn, ero mnepuonbl u  perymsuus. WHTepdasza U MHUTO3.
Oco0eHHocTH TIpolIEcCOB, MpoTekawmux B uHTepdaze. [loarotroBka KieTku K
nenenuto.  Ilpecunrermueckuil  (IOCTMUTOTHMYECKMM), CHHTETUYECKUN U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOIbl UHTEP(ha3bI.

Marpuunbiii cunte3 JIHK — pemnmukauus. I[lpunnunsr permukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPAJUIEIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeroMepasa. XpPOMOCOMHBIM HaOOp KJIETKH — KapuoTWil. JIUMIOWIHBIA W
rariouIHbI  HAO0OpPH XpomocoM. [‘omonornuynbie XpomocoMmbl. I[lomoBbie
XPOMOCOMBI.

[enenne xnerkn — Muto3. Craguum MHUTO3a U NPOUCXOASIINE B HUX IMPOLIECCHI.
Tunel muto3a. Kapuokune3 m nutrokuHe3. buonornueckoe 3HaueHHE MUTO3a.
Perynsus MmutoTHdeckoro nukia kiaeTku. [Iporpammupyemas kietodHasi rudens
— amnornTo3.

@yHKIIMOHAIbHAsI TCHOMHUKA

Opranusm Kak OHOJIOrHYecKasi CucTeMa

3.1

OIHOKJIETOYHEIE, KOJOHHAJIbHEIC, MHOT'OKJICTOYHEIC OpraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@dopMBI pa3MHOKCHHSI OpPraHU3MOB: Oecrojoe (BKJIKOYash BEreTaTUBHOE) U
nmosioBoe. Buapl  O6ecrioioro  pa3MHOKEHHUS:  MMOYKOBAaHWE,  CHOPYIISAIUS,
(bparmMeHTanys, KJIOHUPOBAHHE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, uin ramersl. Meio3. Craauu meio3sa.

[ToBenenue xpomocom B Meiio3e. Kpoccunrosep. buonorndeckuii cMbicn mMeiio3a




Y IIOJIOBOTO ITporiecca. Menlo3 U ero MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpieBoe pa3Butue. ['ameroreHes y XUBOTHBIX. lIoyloBBIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KiIeToK. CrepmaroreHe3 U OOTEHE3.
Ctpoenue mnonoBbIX KieToK. OmIogoTBOpeHHE U SMOpPHOHAIBHOE pPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu sMOpHOreHe3a
JKUBOTHBIX (Ha rmpuMmepe Jsarymkn). Jpodnenue. Tumsl apodnenus. OcoOGeHHOCTH
JIpoOJieHUs] MJICKOIUTAONIMX. 3apoJblIeBble JUCTKU (racTpysinus). 3akiagka
OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3amMHOE BIMSHHE 4YacTel
pa3BHBarOLIETOCS 3apofplma (IMOpUOHANbHAs WHAYKIMA). 3akjiagka IJIaHa
CTPOEHHUS JKMBOTHOTO KaK pe3yJIbTaT HEPAPXUYECKUX B3aUMOACUCTBUI TI'€HOB.
Bnusnue Ha 5SMOpHOHaANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpY’Karolei
cpeabl.

Poct u pa3zurtue xuBoTHbIX. [locTamMOpronanbublil nepuoa. [Ipsmoe u Henpsmoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOYHBIX M IO3BOHOUYHBIX
KUBOTHBIX. buosornueckoe 3HaueHHE MPSMOIO U HENPSMOrO pa3BUTHS, UX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHbIX. DakTOphl peryisuuu
pocTa KHMBOTHBIX M 4enoBeka. CTaguM NOCTIMOPHOHAIBHOTO pa3BUTHS Yy
JKUBOTHBIX U 4esloBeKa. Ileproabl oHTOreHe3a yenoBexa.

Pasmuoxxenne wu passButue pacteHuil. ['ametoput um cropodur. Meiio3 B
KU3HCHHOM IMKIIe pacteHuil. (OOpa3zoBaHue cmop B Tpolecce Mekosa.
I'amerorenes y pactenuil. OIUIOZOTBOPEHHE M Pa3BUTHUE PACTUTENBHBIX
opranu3moB. /[BoiiHO€ OIUIOIOTBOPEHNUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue U

pa3BuUTHE ceMeHH. MeXaHU3Mbl PEeryJIliid OHTOT€HEe3a Y paCTeHUI U dKUBOTHBIX

3.2

Hcropust cTaHOBNEHMST W pPa3BUTHS TE€HETHMKM Kak Haykd. (OCHOBHbIE
FEHETUYECKHUE TOHSATHUS U CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JOMHUHAHTHBIA M PELECCUBHBIA MPHU3HAK,
TOMO3UTOTa, TEeTePO3UTOTa, YHUCTasl JIMHHS, THOPHUIBI, TEHOTHUN, (HEHOTHIL.
OcHOBHbIE ~ METOABI  TCHETHKH: T'HOPUAOIOTHYECKHM,  IMTOJOTHMYECKUH,

MOJIEKYJISIPHO-T€HETHYECKHI
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MounorubpunHoe ckpemuBanue. [lepBpiii 3aKkoH MeHiemns — 3aKoH eAMHO00pa3us
ruOpuI0oB TIepBOTO TOKONeHUs. I[lpaBuno momuHupoBaHus. Brtopoii 3akoH
Mennenss — 3aKOH pacUIeIUIeHUs MpU3HAKoB. LluTojormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umore3a YuCTOTHI raMeT.

AHanu3upyrouiee ckpeuuBaHue. IIpoMexyTOUHBI XapakTep HaclleOBaHUA.
Pacmiennenne npu3HakoB pU HEMIOJIHOM JTOMUHUPOBAHUH.

Jurubpunnoe ckpenBanue. Tpetuil 3akoH MeHzmens — 3aKOH HE3aBUCHMOTO

HacCJICAOBaHUA IMPU3HAKOB. HI/ITOHOF HMYCCKUC OCHOBBI I[I/IFI/IGPI/II[HOF (O)




CKpEILIMBaHHUS.
CuernnieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUEIUICHUS MEXAY TIeHamMu. XPpOMOCOMHas
TeOpHs HACJIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIH MEXAaHM3M OIPEACIICHHs Ioya. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblli U T€TEPOraMeTHBIN MoJ. I'eHeTnyeckas
CTPYKTypa IOJOBBIX XpOMOCOM. HacienoBaHue IPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
refa. MHOXECTBEHHBIN ajljIenu3M. B3aumojelcTBHE HEallNIeIbHBIX TI'€HOB.

KommnemenrapHocts. Onucras. [lonumepus
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BzaumoneiicTBue reHotuna u cpeasl npu GpopmupoBanun heHotuna. M3MeHUYMBOCTh
IpU3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE NPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIEICTBEHHASL.

MomudukanmonHas  u3MeHuuBocTh.  Pomb  cpeapl B (hopMHpOBaHUH
MoAM(UKAMOHHON n3MeHunBocT. HopMa peakumu npu3Haka. BapuarmoHHbIi psig
u BapuanmoHHas kpuBas (B. UWoranncen). CgoiictBa MOAU(DUKAIIMOHHOM
M3MEHYHUBOCTH.

['enoTunmyeckas n3MeHIUBOCTh. CBOMCTBAa TEHOTUITUYECKON M3MEHYMBOCTH. Bupl
IEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOunatuBHass u3MeH4YMBOCTb. Meii03 U TMOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYUBOCTH. Poslb KOMOMHATHUBHON M3MEHUYMBOCTH B CO3/1aHUU
TEHEeTUYECKOro pa3HOo00pa3us B Mpeesax OAHOro BU/A.

MyTaimoHHas U3MEHYUBOCTb. BUibl MyTaluii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WMHIYLMPOBAaHHbIE MyTalUW. SIepHbIE M LUTOILUIA3MAaTUYECKUE
MyTanuu. COMaTHYECKUE U MOJIOBbIE MyTaluK. [ [pHuHBI BOSHUKHOBEHUS MYTaLHIA.
MyTtareHbl M WX BIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO
nporecca. 3aKOH TOMOJIOTHUECKUX PsIIOB B HacleACTBeHHON nu3menunBoctu (H.H.

BaBI/IJ'IOB). BHe;mepHa;I N3MCHYHNBOCTD U HACJICACTBCHHOCTD

3.5

Kapuotun 4uenoseka. MexayHapoiHas MporpaMMa HCCIEOBAaHUS TIeHOMaA
yenoBeka. MeToabpl  M3y4yeHUsT T[EHETUKM  4YeJIOBEKAa: T'€HEaJlOrH4ecKui,
OIM3HELIOBEIH, IIUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTAaTUCTUYECKHIA,
MOJICKYJISIPHO-TE€HETUUECKHI. CoBpeMeHHOe onpeeIecHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHKE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-anamu3a. HacnexncrBeHHble — 3a00JieBaHHMS  4ejlOBeKa. [ e€HHbIE U
XPOMOCOMHBIE 0oJie3Hn qeJI0BEKA. boneznu C HaCJICICTBEHHOU
MIPEIPaCTIOI0KEHHOCThIO0. 3HAYCHHE MEAUIIMHCKOW T€HETUKU B IMPEIOTBPAILICHUU

M JIEYEHNH T'€HETHYECKHUX 3a00eBaHuii yeoBeka. CTBOJIOBBIE KIIETKU




3.6

JlomecTukanus u cenexuus. 3apoxKACHUE CEJICKIIMU U ToMecTukaimu. Yuyenue H.W.
BaBuioBa o 1eHTpax NPOUCXOKACHUS U MHOTo0Opasusi KyJIbTYpPHBIX PacTEHUIL.
Ponp cenexiyy B co3JaHMM COPTOB pacTeHUM M mopoA *kUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH TOMOJIOTMYECKHMX PAIOB B HacjienCcTBEHHOW u3MeHunBoctd H.U.
BaswuioBa, ero 3naueHue st CEEKIIMOHHON paOOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBI OTOOp: MAacCOBBIM H
WHAWBUAYANbHBIH.  DTambl ~ KOMOWMHAIIMOHHOM  celekuuMu.  VMcmblTaHue
Mpou3BoauTeNed Mo MOTOMCTBY. OTOOp MO TEHOTHIy C MOMOIIBIO OIEHKU
(deHoTHIIa TOTOMCTBA U OTOOP 0 I'eHOTHITy ¢ omotikko aHanu3za JHK.
HckyccTBEeHHBIN MyTareHe3 Kak METO]l CeJICKIIMOHHON paboThl. PaanannoHHbIi 1
XMMHUYECKMHA MyTareHe3 KaK WCTOYHMK MYTalMi Yy KyJIbTYpPHBIX (QoOpM
opranu3moB. lMcronb3oBaHWE TEHOMHOI'O PEIAKTUPOBAHUS M METOJOB
pexomOuHanTHBIX JIHK 17151 momyyenust ucxonHoro marepuana Ajisi CENEKIUHU.
[Tomyyenne mnonuruionoB. BHyTpuBHIOBas TulOpuausanys. biuskopoacTBeHHOE
CKpelIVMBaHue, WM UHOpuIMHI. HepoacTBeHHOE CKpellMBaHME, WM ayTOpPHIMHI.
I'erepo3uc u ero npuuunsl. Mcnonb3oBaHue rereposuca B ceneKuuu. OTnanéHHas
ruOpuamsanus. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUIOB. JlocTimkeHus

CEJIEKLIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCIIOJIb3yEeMbIe B OMOTEXHOJIOTUH, — KJIE€TOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPTaHM3MBI, WX  XapakTePUCTHKA. 1pagulUOHHAs  OHMOTEXHOJIOTHS:
xje0orneyeHre,  MOJyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEJIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKHX TEXHOJIOTHH.
IIpousBoncTBO  Oenka,  aMHUHOKHMCIOT M BUTaMHMHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KJIOHHUPOBAHWE >KUBOTHBIX.
MeTto TpaHCIUIaHTalUU SAEp KIETOK.

XpoMOCOMHAasi M TeHHasg WHXeHepus. VICKyCCTBEHHbIW CHHTE3 T€Ha |
KoHCTpyupoBanue pexkomMOuHaHTHBIX JIHK. JlocTwkeHus W TEPCHEKTUBBI
XpOMOCOMHOW M TeHHOH WH)XeHepuu. MenuiuHckue OHOTEXHOJIOTHH.

Hcnonb30BaHuEe CTBOJIOBBIX KIETOK

Cucrema u MHOTOO6pEl3I/Ie OpTraHU4Y€CKOro Mmupa

4.1

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cucTeMa
opranuyeckoro Mupa. llpunHnunel kinaccudukanuu opranu3MoB. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIIbl OPraHu3MOB.

OCOOCHHOCTH CTPOCHHS M JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrepun, apxeu, 0HOKJIETOYHbIE T'PUObI, OJHOKIETOYHbIE BOJOPOCIH, APYTHE
npoTucThl. KonoHuanbHble oprann3mbl. J[BH>KeHHE OJTHOKJIETOYHBIX OPraHU3MOB:
amEbouIHOe, KIYTUKOBOE, PECHUYHOE. 3allUuTa Yy OJHOKJIETOUYHBIX OPraHU3MOB.

Pa3Ilpa)KI/IMOCTI> Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer




4.2

MHoOrokJjieTouHble pacTeHus. B3anMOCBsI3b YacTE€ld MHOTOKJIETOYHOT'O OpraHu3Ma.
TkaHu, opraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOrO0 opraHuzma. Opranusm
Kak eaMHoe uenoe. TkaHu pacteHuid. THIBI  pacTUTENBHBIX TKAHEM:
oOpasoBarenibHast, IOKPOBHAas, TMPOBOAMAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobeHHoCcTH CTpOCHMS, PYHKIIUNA U PACTIONOKECHHS TKAaHEH B OpraHax PacTeHHI

4.3

BereratuBHble U reHEpaTUBHBIE OPraHbl pacTeHUl. OYHKIIUU OPraHOB U CUCTEM
opranoB. Kapkac pacrenunil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUMN: TPONIU3MBI U
Hactuu. llormonieHrne BOIBI, YIJIEKUCIONO Ta3a W MHUHEPAIBHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuid. uddys3us ra3oB yepes3 MOBEPXHOCTh KIECTKH.
TpaHcnopTHbIE CUCTEMBI pacTeHui. Beiagenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacTteHuid. Kytwmkyma. CpeactBa macCMBHOM M XUMHYECKOU
3amuThl. OUTOHLIUIBI.

PazapaxkuMocTe M peryisiius y OpraHu3sMoB. Pa3apakMMoCTb U PEryslus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBbIe BemecTBa M NX 3HAUCHHUE

4.5

MHOrokJIeTOYHbIE  KMBOTHbIE. B3anMoOCBsI3p  4acTeldi  MHOT'OKJIETOYHOI'O
opranusma. TkaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOI'OKJIETOYHOTO OPraHu3Ma.
Opranms3m kak eauHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX U 4YeJIOBEKa. THITBI
JKUBOTHBIX TKaHEH: OIUTCIIMAJIbHAA, COCOAMHUTCIIbHAA, MBIINICYHAA, HCPBHAA.
OcoOenHoctu cTpoeHHs, (YHKIMA U pACMONOKEHUsS TKaHEH B OpraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Oprasbl U CUCTEMbl OPTraHOB UBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPTaHOB.
Onopa Ttenma opranu3mMoB. CKeneTbl OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpoeHHE W THIBI COSAMHEHUS
KOCTEH.

JIBM>K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTtanme xuBOoTHBIX. IluTanue
MMO3BOHOYHBIX KHBOTHBIX. /[pixanue »kuBoTHBIX. KoxHOe nmbixanue. XKabepHoe u
JIEFOYHOE IbIXaHUE.

JIpIXaHWe TMO3BOHOYHBIX KUBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JIETKUX ITO03BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHas cHCTeMa 4elloBeKa. MeXxaHu3M
BEHTWISIUUKM JIETKUX Yy MNOTUI W MJIECKONUTAIOMMX. TpaHCHOpPT BEHIECTB Y
opranu3MoB. TpaHcHopT BemeCcTB y JKMBOTHBIX. KpoBeHOCHas cucremMa u €€
opranel.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpalieHus.. JBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CHUCTEMBI TMO3BOHOYHBIX XKUBOTHBIX. BbIfieneHue y opraHu3moB. Beiaenenue y
#UBOTHBIX. CoKkpatutenpHble Bakyosin. Opransl BeieiaeHus. CBs3b MOJIOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMaMu. BrplielieHHe y IO3BOHOYHBIX
KUBOTHBIX. 3aliMTa Yy MHOTOKIETOYHbIX KUBOTHBIX. [lokpoBBI U ux

IMPONU3BOJAHEIC.




PaznpaxuMocTh M peryisius y OpraHu3MoB. Pa3ipakuMocTh y OJTHOKJICTOYHBIX
opranu3moB. Takcuchel. PazapaXMMOCTh W peryisiius y MHOTOKJIETOYHBIX
pactenuil. PocToBble BemecTBa u MX 3HaUE€HUE.

HepBHas cuctema u pedieKTOpHAs peryJsiHs Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cucrema u €€ oTAembl. DBOTIONNOHHOE YCIOKHEHHE CTPOSHHUS HEPBHOU
CHCTEMBI Y KHBOTHBIX.

PazpaGoTka anroputMoB H mporpamm Ui 3PQPEeKTUBHOH (PYHKIHMOHAIBHOM
aHHOTAIlMM  T€HOMOB,  TPAaHCKPUNTOMOB,  ITIPOTEOMOB,  METabOJIOMOB

MHKPOOPTraHW3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA

OpraHu3M 4eloBeKa U ero 3I0pOBbE

5.1

Oprasbl ¥ CUCTEMbI OPraHoB 4enoBeka. OTAenbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pednexropnas ngyra. besycioBHble U yclOBHBIE
peduexcel. ['ymopanbHast perynsuuss ¥ SHAOKPHHHAS CHCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl SHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocBs3p HEpBHOM M 3HIOKpUHHOW cucteM. [unotamamo-runodusapHas

cuctema. Pednekc u pednexkropHas ayra. besycnoBHbIe U yCI0BHBIE pedIeKCh

5.2

3ammra opranu3ma oT OosiesHed. iMmyHHas cucrtema denoBeka. KieTouHsnd u
IYMOpaJbHbI HUMMYHHUTET. BpoxaéHHbIN, npuoOpeTéHHbIN crneunduyeckuit
UMMYHHUTET. Teopusi  KIOHaJIbHO-CENEeKTUBHOro ummyHutera (IL.Opaux,
®.M.bepuer, C.ToneraBa). BocnamurenpHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUI
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KpOBeHOCHaH cCHUCTEMa U €€ OpraHbl. Cepz[ue, KPOBCHOCHBIC COCYJbI U KPOBb.

Kpyru kpoBoobOpamenus. Pabota cepaia u e€ perymsius

5.4

Jbixanue yenoseka. Jug¢ysus ra3os uepe3 NOBEPXHOCTh KJIETKHU. JlpIxaTenbHas
cucremMa 4esjoBeka. JIpIxarenbHas IOBEPXHOCTb. Perymsums  AbIXaHMSL.

JprxarenbHbie 00BEMBI

5.5

HI/IHIeBapI/ITeJ'II)HaH CHUCTEMA YCJIOBCKAa. OTI[CJ'IBI MUIICBAPHUTECIBHOI'0 TpaKTa.
HI/IHIGBapI/ITCJH)HBIe KCEJIC3bI. BHYTpI/IHOJIOCTHOG )51 BHYTPHKJIIECTOYHOC

MUIIEBAPEHUE

5.6

[TokpoBsl W wux mnpomsBogHblie. Opranel BoiAeneHus. [loukn. CrpoeHue wu
¢dbyHkunoHupoBanue HepoHna. OuIbTpaIHs, CeKpelrs U 0OpaTHOE BCACHIBAaHHE

KaK MCXaHHU3MbI pa6OTBI OpraHoOB BBIJACIICHUA. O6pa30BaHHe MOYH Yy YCJIOBCKaA

5.7

ILBI/I)KCHI/IG YyeJIoBeKa: MbllieyHas cucreMa. CkeleTHBIE MbIIINBI M HX pa60Ta.

CTpoeHI/IC H THUIIBI COCAMHCHUA KOCTeH

TeOpI/ISI 3BoIoLMHU. Pa3BuTHE )KM3HU Ha 3emite

6.1

OpomonmonHass  Teopuss Y. [lapBunHa. IIpennocbuiku — BO3HUKHOBEHMS

JapBUHHU3MA. Kuszae n Hay4dHas ACATCIbHOCTb 4. HapBI/IHa.




JBwxymue cuibl 3Bojtonr BUIoB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
Pa3MHOXKEHUSI OpPraHW3MOB, HACIEJCTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN M UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTndeckor teopuu sBomonuu (CTD). HelitpanpHas Teopus
sBonmtoii. COBpeMEHHasi DBOJIIOIIMOHHAST OMOJOTHsA. 3HAYCHHE SBOJIOIMOHHON

Teopuu B (POPMUPOBAHHUU €CTECTBCHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tomynsimust Kak »yeMeHTapHas enuHuna 3BomolMH. COBpEMEHHBIE METOIbI
OLIEHKM T'€HETUYECKOT0 pa3HOOoOpa3usi U CTPYKTyphl nomyssiuuid. M3menenue
reHoQOoHAa MOIMYJAIUN KaK 3JIEeMEHTApHOE 3BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHeTuveckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (AKTOPBI  (OBIKYIIME CHUJIBI) HBOJIONUW. MYyTallMOHHBII
nporiecc. KomOunatuBHas wu3MeHYMBOCTh. Jlpeiidp reHOB — ciyuvaifHble
HEHANpaBJIEHHbIE HW3MEHEHMS YacToT aiieneil B momymauusx. OQQexT
OCHOBATEJISL. Murpanuu. N3onsauus HOITYJIALMH: reorpaguydeckas
(mpocTpaHCcTBEHHAas ), OrMooruuecKas (pernpoayKTHUBHA).

EcrecTBennbiii  orOop — HampaBistomuid — QgaxTop dBomronuH.  DopMel
€CTeCTBEHHOTO  OTOOpa:  JBWXKYIUMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAOIINN
(mu3pyntuBHbIA). [TostoBoi oTOop.

[IpucnocoOneHHOCT, ~ OpPraHU3MOB ~ Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HuKHOBEHHE  MPHUCIIOCOONEHMI Yy  OpraHu3smMoB.  ApoMopdo3bl |
uanoanantauuu. [Ipumeps! npucnocobieHuit y opranuzMoB. OTHOCUTEIBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum U cTpykrypa. BumooOpa3zoBanue Kak pe3yibTar
MUKpPO3BOJIONMH. M30msamus — xmoueBoil (aktop BumooOpazoBanus. Ilytu u
CIOCOOBI BU1000pa30BaHMSL: aJIJIONIaTPUYECKOe (reorpaguueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILUIOWIU3AIIHS,
ruOpuau3anys). JmuTenbHOCTh YBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3Mbl OPMHUPOBAHUS OMOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJOrMM B Pa3pabOTKe HAyYHBIX METOJIOB COXpPAaHEHMS
OuopazHooOpasuss. MUKpPOIBOIIOLUS U KOIBOJIIOLUS Iapa3UTOB U UX XO3SEB.
MexaHu3mbl HOPMUPOBAHHS YCTOWIMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOBI

C HEH

6.3

MeTOI[I)I HU3YUYCHUSA MaKpPO3BOJIIOLWH. ITaneoHTONIOTHYUECKHE MCTOAbI HN3YUCHUA
sBomtonu. Ilepexoanbie GopMbl U PUIOTEHETUYECKUE PSAIbI OPTAaHU3MOB.
buoreorpaduueckue metoabl uzyueHus 3oironuu. CpaBHenue ¢Quopsl u (hayHbl
MaTepuKOB M 0CTpOBOB. broreorpaduueckue obmactu 3emun. Buabl-sHaeMuku u
PEIUKTEL

OMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbl H3YUYECHHUs




ABOJTIONMU. [ eHeTHYeCKHe MEeXaHU3Mbl DBOJIIOIMM OHTOTEHE3a W TOSIBICHUS
SBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE ¥  AHAJOTUYHBIE  OPTaHBIL.
Pynumenrtapaple  opraHbl M aTaBU3MBL.  MOIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe M  MaTeMaTUYeCKWe  METOAbl  W3YYEHHUS  DBOJIOLUHU.
I'omonornynsie reHbl. COBpEMEHHBIE METOMBI TOCTPOCHUS (UIOTEHETHUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTAI[MU U 3BOJIIOLIHS TEHOMOB.

OOmue 3aKkoHOMEpHOCTH (MpaBuia) 3BoJoUKMH. HeoOpaTUMOCTh 3BOIIOLHUU.

AnantuBHas paauanusa. HepaBHOMEpHOCTh TEMIIOB ABOJIOLUU

6.4

Hayunble rumnore3bl MNPOUCXOXKICHHMsS JKU3HM Ha 3emisie. AOuoreses H
naHcnepMmus. JloHay4dHble PEACTAaBICHUS O 3apOXKICHUH KU3HU (KPEALMOHU3M).
I'unoTe3a NMOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEP)KEHUE ONBITaMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxkneHue >KU3HM U
acTpOOHOJIOTHSI.

OcHoBHbIE 3Tallbl HEOpraHM4eckol sBofrouuu. IlnanerapHas (reosnoruueckas)
HBOJIONMS. XUMHYECKas SBOJIOLUUSA. AOHOTeHHBIH CHHTE3 OPTraHHYECKUX
BemiecTB K3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. OGpa3zoBanue
noiauMepoB u3 MoHomepoB. KoanepsatHas runore3a A.M. OnapunHa, rumoresa
nepsuuHoro OyiboHa JIk. XonneiHa, reHeruueckas rumotesa . Mémnepa.
Pu6o3umer (T. Yek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Ucropus 3emnn m metonsl €€ uaydyeHus. VckomaeMble OpraHMYECKHE OCTATKH.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAs M a0OCONIOTHAs T'€OXPOHOJIOTHSL.
I"'eoxpoHosornueckas 1mkasa: 0Hbl, Ipbl, HEPUO/IBI, TTOXU.

HavanpHble sTansl oprannyeckoil somonuy. IlosBieHne u 3BONIONMS NEPBBIX
KJIETOK. OBOJIOLUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKN KaK aHaJIor MEepPBbIX Ha 3eMJie COOOIECTB.
CrpomaronuTsl. IIpokapuoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOTeHe3). DBOJIOLHMOHHOE MPOUCXOXKICHHE
BAPYCOB. IIponcxokIeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHHe
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIOLMU BBICIIMX pacTeHH. OCHOBHBIE apoMOp(O3bI
pactenuil. Bpixox pactennii Ha cymy. [losBieHue cHOpOBBIX pacTeHUN H
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpomcxoxkneHne IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tanbl 3BOJMIOLMU JKUBOTHOTO Mupa. OcCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
TunoB. [lepBrie XOproBEIEC KUBOTHBIE. JKU3HB B BOJE. DBOJIIOLUSA TO3BOHOYHBIX.

[Tpoucxoxnenne ampuodmii U penTwimid. [IporcXoXIeHNE MIICKOMHUTAOIMNX U




ntuil. [lpuamun xmrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3eMJjie MO 3paM U Mepuoaam: apxeH, MpoTepo3ou, Najleo30u,
Me30301, KaiHO30H. OOImas XapaKTepHCTHKAa KJINMaTa M TEOJOTHYECKHUX
nporieccoB. [losiBiIeHHE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€r0 YCJIOBHSI M BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpAHUS — HKOJIOTHYECKHE KpHU3UCHl mponuioro. IlpuuuHbl u
CJIEICTBHSI MacCOBBIX BbIMUpaHHi. COBPEMEHHBIN SKOJIOTHYECKUA KPHU3UC, €TO

0COOEHHOCTH

6.5

Pasmenst m 3agmaum anTpomosnoruu. Meronel aHTponosiornd. (CTaHOBIIEHHE
MIPEJICTaBICHUH O MPOUCXO0KIEHUH yenoBeka. CoBpeMeHHbIE HayUHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMAaTHMUYECKOE IIOJIOKEHUE YEJIOBEKA.
CBunerenbcTBa  CXOACTBA  YENOBEKAa C  JKMBOTHBIMM:  CPaBHMUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBegeHyeckue. OTIn4us yeaoBeKa OT KUBOTHBIX. [IpsIMOX0XKaeHe U KOMITIEKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE IrOJOBHOTO MO3ra U BTOPOM CUTHAJIbHOMN
CUCTEMBI.

JBwxymme cwibl (GaKkTophl) aHTPONOreHe3a: OWOJIOTHYECKUEe, COIUATbHBIC.
CooTHoleHre OMOIOrMYECKUX U COLMAIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIMM AaHTPOIIOTr€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOJIEH.
UYenoBek  yMenbld, II€pBbIE  M3TOTOBJICHUSA  OpyAud  Tpyaa. Yenosek
MPSMOXOJSIIIIUNA W TIEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. Yenosek
reiienb0eprekuii — o0l NpeoK HeaHIepPTAIbCKOrO YeslOBEeKa M YesIoBeKa
pasymHoro. YenoBek HEaHAEPTaJbCKUK KaK BHJ JIIOJAEH XOJIOJHOTO KIMMATa.
YenoBeKk pa3syMHBII COBPEMEHHOI'O THUIIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

OBOJIOIMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbI OTOOpP B HOMYJISILMSIX
yenoBeka. MyTanMoHHBINH Tporiecc W noaumopdusm. [lomynsaunoHHbIE BOJHBI,
npeii¢ reHoB, Murpanus U «d3p(eKkT ocHOBaTeNs» B MOMYJALUSIX COBPEMEHHOTO
YEIJIOBEKA.

Yenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaslo-HErpoujHas  (PKBaTOpUaNbHAs), MOHIOJOUIHAsS
(a3uarcko-amepuKaHckas). Bpems u myTH pacceneHus yeloBeKa IO IUIaHeTe.
EnvacTBO  yenmoBedeckux pac. HaydHas  HECOCTOATENBHOCTH — pach3Ma.
[TprucnocoOIeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKPYXKAromleH Cpembl.
Bnusiaue reorpaduueckoit cpensl M Apeiida TeHOB Ha MoOp(dosoruio H

(1)I/ISI/IOJ'IOFI/IIO YCJIOBCKaA

DKOCUCTEMBI U IpUCymunue MM 3aKOHOMEPHOCTU




7.1

Paznenbt u 3agaun sxosorun. CBs3b IKOJIOTHH C IPYTUMH HAYKaMHu.
Meroast skonoruu. lloseBbie HaOMOACHUS. ODKCIEPUMEHTHI B HKOJIOTHU:
NPHUPOJIHbIE U JIabopaTopHbIe. MOJENIUPOBaHHE B JKOJIOTUHA. MOHUTOPUHT

OKPYIKaIOIIIECH CPeIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Okosiorndyeckue (GakTopbl M 3aKOHOMEpHOCTHM uX JeiictBus. Kiaccuduxanms
AKOJIOTMYECKUX (AKTOpOB: a0MOTHYECKHE, OMOTHYECKHE, aHTPOIOTEHHBIE.
OOmme 3aKOHOMEPHOCTH JAeMcTBHsS 3Kojornyeckux ¢akrtopoB. [IpaBuio
munnmyma (K. Hlnpenrens, FO. JIu6ux). TomepantHoCcTh. DBpUOMOHTHBIE H
CTEeHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue dakTopbel. CBET Kak sKojorudeckuii axrop. JlelcTBruEe pa3HBIX
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHUE TPYIIIbI
pacTeHMii M JKMBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUTHajbHas pOJb CBETA.
doTtonepuoausm.

TemmepaTtypa Kak dkosiorudeckuii Qakrop. JlelictBue TemmepaTypsl Ha
opranu3mbl. [lolKmI0TEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocts kak skojorudeckuil ¢aktop. [Ipucnocobnenus pacteHuid K
noJAep>kaHuio BogHoro Oamanca. Kiaccugukanusi pacTeHuil MO0 OTHOLICHHUIO K
Bojie. [Ipucnoco6iieHust )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3JYyIIHAs, IOYBEHHAs,
rnyOuHHAas  MOJNOYBCHHAs, BHYTpPUOpPraHW3MeHHas. DPU3MKO-XMMHYECKHE
OCOOEHHOCTH cpejl OOMTaHWs OpraHu3MoB. [IpucmocoOiieHuss OpraHU3MOB K
KHU3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJINYHbBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHHUSIM YCIOBUH
KU3HH.

Kuznennsie Gopmbl oprann3moB. [lonsTre o xu3HeHHOU (hopme. KuzHeHHBIE
dbopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
OJlHONIeTHUE TpaBbl. JKu3HEHHBIE (DOPMBI )KUBOTHBIX: TUAPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

bruotnyeckune QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XHUITHAYECTBO, cuMOKM03 U ero (opmel. [lapasutusm, xoomepauus, MyTyaaus3Mm,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMOJCHCTBUS  (Tommyeckue, Qopuyeckue, ¢abpuueckue). 3HaueHUE
OMOTHYECKMX B3aWMOJICHCTBHI Ui CYIIECTBOBAaHHUS OPraHM3MOB B cpeje

obutanus. [IpHHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHUE XapaKTCPUCTUKHU TOITYJIAIHHN. HOHYJISHII/IFI Kak OuoJiornyeckast

cucrema. Poib HEOHOPOHOCTH Cpeibl, PU3HMUECKUX OapHEpOB U OCOOCHHOCTEH




Ouonoru BUJIOB B (DOPMHUPOBAHHH MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUH.
OcHOBHBIE TOKa3aTeNu MOMYJSIHUA: YUCIEHHOCTh, MIOTHOCTh, BO3pAacTHas M
MOJIOBAsl CTPYKTYypa, pOXKAAEMOCTb, MPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MHUTpaLus.

Dkosornueckas CTpykTypa mnonyiusmud. OIeHKa YHUCICHHOCTH TIOMYJISIUH.
JlnHaMuKa NOMYJISILMHA U €€ peryysanus. bHuoTH4ecKnid MOTEHUHal MOMYJISLHHN.
MopenupoBanue JAWMHAMUKM nonyjsuud. KpuBble pocTta  YHCIEHHOCTH
nonyisiuud. KpuBble BbDKHUBaHUS. Perynsiuss 4MCIEHHOCTH MOMYJSIUNA: pOJb
(akTOpOB, 3aBHUCSIIMX W HE 3aBHUCSIIMX OT IUIOTHOCTUA. OKOJOTHYECKHE
cTpateruu BUJoB (r- u K-ctparerun).

[TonsTre 00 »sKkojormueckod HuUmIe Buga. MecrooOuTtanue. MHoromepHas
Mojenb 3Kkonorundeckord Humm Jx.M. XaruuHcona. Pa3mepbl 3KOI0rHMYECKON
Humy. [loTeHnmanbpHas 1 peaaTu30BaHHAS HUIIIH.

Bun kak cucrema nonynasuuid. Apeanbl BUIOB. Buapl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTM  TOBEACHUS M MHUTpaluid  KUBOTHBIX.

buonornyeckne naBa3HUN JY>XKCPOAHBIX BUJ0B

7.4

CoobmectBa opranu3MoB. buorneno3 u ero crpykrypa. CBsizu MexIy
opraHuzMamu B OMOIlEHO3e. DKOcHCTeMa Kak OTKpelTas cucrema (A.J[x.
Tencnn). @yHKIMOHANbHbIE OJIOKM OPraHU3MOB B SKOCUCTEME: IPOAYLEHTHI,
KOHCYMEHTHI, peayueHTtbl. Tpodudeckue ypoBHu. Tpoduueckue menu u ceru.
Abuotnueckue 010ku sKocucteM. [TouBbl M mibl B 3kocucteMax. KpyroBopot
BEIIECTB U ITIOTOK HEPTUU B IKOCUCTEME.

OcHoBHBIE TOKa3aTeNM 3KOCHCTEeMBbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
MIMPAMM/JIBl YUCEI, OMOMACCHI U YJHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — CyKleccuu. llepBuuHble U
BTOPUYHBIE CYKLECCMM M MX IPUYMHBL. AHTpPOIOTE€HHBIE BO3JCHCTBHSA Ha
cykueccuu. Kimmmakcaoe coo6mectBo. bruopasnoobpasue u moHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

IIpuponHble 3KOCHCTEMBL. AHTPONOIE€HHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMA.
Arponenos. Pa3nmnuns Mex1y aHTpOIIOT€HHBIMH U IPUPOIHBIMHA SKOCUCTEMAMH.
VYpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oposckas diopa u
¢dayna. CunanTponusanusi ropoJIckoi ayHsl. buonornueckoe u xo3siiicTBeHHOE
3HAYEHUE arpo3KOCUCTEM M YpPOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aUMOJACUCTBHI OPraHU3MOB B DKOCHCTEMAX.

IIepenoc 3HEprum M BELMIECTB MEKIY CMEKHBIMA SKOCHCTEMAMH. Y CTOWYUBOCTH
OpPraHM3MOB, MOMNYJSAUUIA M D3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buochepa — oOmemnanerapHas oOonouka 3eMid, TA€ CYIIECTBYeT WU




cyllecTBoBajia JKuM3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u €€ coctas. Kuoe BeriecTBo 6HMochephl U ero (PyHKIUH.
3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocdeprl. OcoOeHHOCTH Ouocdepsl Kak
rno0anbHOM  dKocHCTeMbl.  JlMHamu4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB u OHOTEOXHMMHYECKHME LHMKIBI (yIiepona, a3ora).
PutmuuHOCTH siBIEeHMI B Onocdepe.

3onanbHOCTh OMochepsl. Ilonsatne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHJpa,
XBOIHBIE Jleca, CMEINAaHHbIE M IIMPOKOJHMCTBEHHBIE JI€Ca, CTENH, CaBaHHBI,
MYCTBIHM, TPONMYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTHUTENbHBIH W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (yHKIMS KUBBIX CHCTEM, OLIEHKAa MX PECypCHOr0 MOTEHIMajia U

onochepHbIX PyHKITUN

7.6

DKOJOrHYecKre KpU3KUChl U UX MpHUYMHBL. Bo3nelicTBue dyenoBeka Ha 6uochepy.
3arpsi3HeHUE BO3AYIIHOM cpenbl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOJAHOM CPEbl.
Oxpana BOAHBIX pecypcoB. Pazpymienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kimuMmara.

AHTpPONIOT€HHOE BO3JIEUCTBHE HA PACTUTEIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTEIBHOTO U >KUBOTHOrO Mupa. OCHOBHBIE MPHUHIMIIBI OXPaHbl HMPUPOJIBL.
Kpacupie xaurun. Ocobo oxpansembie mnpupoansie tepputopuu (OOIIT).
Boranuueckue casibl ¥ 300JI0THYECKHUE MTAPKH.

OCHOBHbIE TPUHLMUIIBI YCTOMYMBOTO Pa3BUTHUS 4YEJIOBEUYECTBA W MPUPOJBIL.
PanmonaneHoe  mpUpONONONB30BAaHME U COXpaHEHHE  OMOJIOTHMYECKOIo

pazHooOpazus 3emiin




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






