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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®).CexBeHUpOBaHNE JHK. Memoowi 2EHOMUKU,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykTypHast OWONIOTHsS: OMOXMMHYECKHEe W OMOPU3MYECKUE HMCCIEAOBAHUS COCTaBa U
MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOINIeKYyNl. 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 XUMHUYECKUX 3JIEMEHTOB B HEXHBOM  IPHUPOAEH,
«PacnpeneneHre XMUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJIEY.



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.

Huromnazma. Lurozons. Llurockener. JIBmkeHue nuromuiasMmbl. OpraHouzipl KJIETKH.
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
KJIETKU. Pubocomsl. IIpomesicymounvie Qunamenmat. MuxpodunameHTsI.

Axmunosvlemukpoghuramenmol. MPIIICYHBIC KICTKU. AKMUHOBble KOMNOHEHMbL HEMbIULEUHBIX
knemox. Mukpotpy6ouku. Knetounsiit nentp. CTpoeHrne U ABM)KEHUE JKTYTUKOB U PECHHYEK.
MuxkpoTpy0Oouku nuTorasmel. Llentpuons. benku, accoyuuposannvle ¢ MUKpopuiameHmamu u
Mukpompybouxkamu. Momopmvle 6eaxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (PYHKIIUH.
SnepHblii OenkoBbIA MaTpUKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamui. benku XpoMaTHHAa — THCTOHBI. /[uHamuxa s0epHoll
0bonouku 8 mumose. Aoepuwviti mpancnopm.

Knerounsie  BrirodeHus.  CpaBHHTENbHas ~ XapaKTEPHCTUKA  KJIETOK  DYKApHOT
(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: ITOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM 4YHciie ¢ moMoulpto [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. BUOTEeXHOJIOTHA M CHHTETHYeCKAasi OHOJIOTUS

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

Tabmuuer u  cxembl: «Mcronb30BaHWE  MHUKPOOPTaHM3MOB B MPOMBIILICHHOM
IPOU3BOACTBEY, «KitleTouHas nHxxeHepus», «l eHHass HHKEHEepUsD».

JlaGopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.

IIpakTnyeckas padora «llomyuyeHne MOJIOUYHOKHUCIIBIX TPOLYKTOBY.

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



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHHUS OOy4aroIIMMUCS
IpOTrpaMM CpeHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIE.

B cTpykType NMUYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUS MPOTPaMMbl IO OHOJIOTHH BbIIEIICHBI
CIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHHWE OOy4YalOUIMMUCA  POCCHHCKOM  IpakJaHCKOH
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPEAEIEHUIO,
Hanuyue momugeayuu K OOyUEHUIO OWOJIOTUH, yeleHanpaeieHnoe paszeumiue BHYTPEHHHUX
yOEXKACHUI JINYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENIBHOCTH  LI€EHHOCTHO-CMBICIIOBBIMM ~ YCTaHOBKAMH, IPUCYLIIUMHU  CHCTEME
Ouosiornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA  DKOJIOTUYECKOH  KYJIbTYpHI,
CnOCOOHOCMU CMABUNMb UEIH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHMSI MPOrPaMMBbl 110 OMOJIOTUM JIOCTUTAIOTCSA B €JUHCTBE
y4eOHOIl W BOCIUTATENbHOM JEsTeIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCHUICKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IIPUHSATBIMU B
oOuiecTBe MpaBUJIaMHd U HOPMaMHu IMOBEAECHUS M CIIOCOOCTBYIOT IpOLEccaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUS U CaMOPAa3BUTHs, PA3BUTHs BHYTPEHHEH NO3ULMM JIMYHOCTH, ATPUOTU3MA U
YBaXXECHMs K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
YBOKEHUs, OCEpe)KHOr0  OTHOIIGHUS K  KYJIbTYPHOMY  HAcleIui0 W TPaIulHsM
MHOTOHAIlMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpUpoae U OKPYKarollen cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro mnpeaMera «buoaorusn I0JIKHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroLIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHOM BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHUEHTAlUii, IO3UTUBHBIX BHYTPEHHHUX
yOeXIEHUI, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIMpEHUE KA3HEHHOTO OIbITA M OIBITA JEATEIIBHOCTH B IPOLIECCE PEAIN3ALMHA OCHOBHBIX
HaIpaBJICHU! BOCIIUTATEIBHOMN €ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaanckoro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTEIHLHOCTH NPU CO3JAHUN YYEOHBIX MPOCKTOB,
pelIeHNH y4eOHBIX U T03HABATEIbHbIX 3aJ]ay, BHIIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OIpENENATh COOCTBEHHYIO IO3MLHMIO 110 OTHOUIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U O0BACHATH €€;

YMEHHE y4YWUThIBaTb B CBOMX JEUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH ¢ pa3HbIMU YOSKIEHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMU U COLMAJIbHBIM
II0JIO’KEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
NIO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAaHNUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU IE€ATEITbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPAXKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, TrOpAoCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJIBTYpPY, POILJIOE U HACTOALLEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEAMI0 M MaMSATHUKAM TMPUPOJBI,
JNoCTHXKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHWE M pa3BUTHE
OHMOJIOTHH, TOHUMAaHHsI 3HAYE€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 cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE AYXOBHBIX LIEHHOCTENH POCCUICKOr0O HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYalMI0 M IMPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O NPUHATHSA LIEHHOCTEH CEeMEMHOM *KM3HU B COOTBETCTBUU C TPAAMLIMSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS

ACTETHYECKOE OTHOUICHHWE K MHpY, BKJIIOYAs ACTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHUI;

MOHMMaHUE YMOIIMOHAIIBHOTO BO3/IEUCTBUS )KUBOM MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIJICHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHS  KYJbBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIArOINOJIYYHs:

NMOHMMAaHKE U peanu3alus 3J0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHHE TUTHCHHYECKUX TMPABWI M HOPM, COQIAHCHPOBAHHBIM PEKUM 3aHITHA M OTIbIXA,
peryisipHas (Qu3MYECKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIECHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

MOHMMAaHHE IEHHOCTU TPaBUJI WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MIOBEICHUS B CUTYalIUSX, YTPOXKAIOIIUX 340POBbIO U KU3HHU JIOACH;

OCO3HAaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTPEOIECHUS aJIKOTOoJIs,
HApKOTHKOB, KypeHUS);

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKOHN U COLIMAIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATb U CaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTD;



UHTEpeC K pasnuuHbIM cepaMm NMpodhecCHOHAIBHONW NESATEIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOP OyayIieid mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TITAHEI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHHMIO U CaMOOOpPA30BaHUIO Ha MPOTSXKEHUH BCeH
KHU3HU;

7) 3IKOJIOTrHYECKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAaHUS,

HIOBBIIIEHHE YPOBHS 3KOJIOIMYECKON KyJIbTYpbl: INpUOOpETEeHHE OIbITa IJIaHUPOBAHUS
IOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOILEN CPEIBI;

OCO3HAHME TII00ALHOTO XapaKTepa SKOJIOTUIECKHUX MPOOIeM U IMyTel UX PELICHHUS;

CIIOCOOHOCTh MCNOJIb30BaTh MpUOOpETaeMble MPU U3YUEHUU OMOJIOTHUHU 3HAHUS U YMEHUS
IpU pelIeHUuH MpoOJeM, CBA3aHHBIX C palMOHAJIBHBIM MPUPOAONOIb30BaHUEM (COOIIOCHNE
IIPAaBWJI TOBEJIEHUS B NPHUPOJAE, HAIPABICHHBIX HAa COXPAHEHUE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUIOB, YKOCHCTEM, OHOCc(hepsl);

aKTUBHOE HENpUATHE NEHCTBUM, NMPHUHOCSIIMX Bpel OKpYXKarolled NpUpOJHOW cpee,
YMEHHE MPOTHO3MPOBATH HEOJIArONpHUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JEHUCTBUN U NPEAOTBPALLATh UX;

HQJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOHW KyJbTYpbl, OIIBITA
JESATENIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
II03HABATEJIbHOM, KOMMYHHMKAaTMBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOH JEATEIbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM UM OOLIECTBEHHOM NPAaKTUKH, OCHOBAaHHOIO Ha JMAJOre KyJbTyp,
CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILECHCTBOBAHUE A3BIKOBOM M UUTATEIBCKON KYJIBTYPBI KaK CPEICTBA B3AUMOICHCTBU
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHUMaHWEe crenuPuKu OWOJIOTHH KAaK HAyKH, OCO3HaHUA €€ ponu B (HOPMUPOBAHUH
PaLMOHATIBHOI'O HAyYHOI'O MBIIIJICHHUS, CO3aHUU LIEIOCTHOTO MPECTaBICHNUS 00 OKpY KarolieM
MHpe KaK O €IMHCTBE NPUPOABI, YelIOBeKa U oOIecTBa, B TMO3HAHWU HPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH MTPOOIIEM COXpPaHEHUS PUPOTHOTO PABHOBECHS,

yOexI€HHOCTh B 3HAUUMOCTH OMOJIOTMU Ul COBPEMEHHOW LIMBMIIM3ALMU: OOecredeHus
HOBOTO YPOBHS pa3BUTHs MEIMLMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEeH BBIX0/a U3 TI00aTbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PalliOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMYECKHX 3HAHUM B LIEJSAX MOBBILICHUS OOIIeH
KYJbTYpBl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTaBHOM dYacTu (PyHKIHMOHAIBHOM
IpPaMOTHOCTH 00y4Jaronuxcs, popMupyemMon pu u3y4eHnr OUOJIOTHH;

IIOHMMAaHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIONb3YyEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IOJyyaeMble 3HAHUS I8 aHanu3a M OOBSCHEHUS SBICHUN
OKpY’KaIOIIET0 MHUpa M HPOMCXOJAIIUX B HEM H3MEHEHHUH, yMEHHUE JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHST HA OCHOBE HAay4HbIX (DAaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ul peIIeHUs
po6JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;



OCO3HAaHHUEC LICHHOCTH Hay‘-IHOI\/'I ACATCIIbHOCTH, TOTOBHOCTb OCYHICCTBJIATH MPOCKTHYIO U
HCCICOOBATCIIbCKYIO ACATCIIbHOCTD HHAUBUAYAJIBHO U B T'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPA30BAHUIO M CaMOOOpPa30BaHHIO, K
aKTMBHOMY TIOJIyYCHHWIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C >KH3HEHHBIMH
HOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3ynbTaThl OCBOCHUSA Y4eOHOro mpeamera «buonorus» BKIIOYAIOT:
3HaYUMBIE IS (pOpMHpOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCA  MEXAUCUUIUTHHAPHBIC
(MexTIpeIMeTHBIC) 00IIeHaAYYHbIC TTOHSTHS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieru(uKy METOJIOB ITO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEUIECCTBO, SHEPTHS,
SBJIEHUE, TPOIECC, CHUCTEMa, HAay4dHbI (hakT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, MCCIeOBaHMUEe, HAOMIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT M JIpYTHe); YHUBEpCaIbHBIC
ydeOHbIe JeHCTBUS (TMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUNBAIOIINE
(dhopMupoBaHre (PYHKIIMOHATBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIIETCHIIMH OOYYArOIIUXCS;
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE Yy4eOHBIC ICHCTBHS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

B pesynpraTe wu3yueHus OHOIOTMM HA YPOBHE CpEAHETO OOIIEro oOpa3oBaHUs Y
obOyuaromerocss OyayT copMUpOBaHBI MMO3HABATEIIPHBIC YHHBEPCAJIbHBIC YU€OHBIC ICHCTBUA,
KOMMYHHUKATHBHbIE YHUBEpCalbHbIE Yy4eOHble JEWCTBUA, PETYISATUBHbIE YyHHBEpPCaJIbHbIC
y4eOHbIe JCCTBHSI, COBMECTHAS IEATEIHHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro 00IIero o0pa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBiageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1)0a30Bble JIOTHYECKHUE TeiiCTBUSA:

CaMOCTOSITENILHO  (DOPMYITHpOBaThE M aKTyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, KilaccuHKay, 000OIEHHUsI), PACKPBIBATh CMBICI OHOJIOTHYECKHX
MOHSTHHN (BBIIEISITh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMU MOHITHIMH);

ONPEACIIATh IEMH JeATEIBHOCTH, 3ajaBas TMapaMeTphl W KPUTEPHH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU LIETSIMU;

UCIONB30BaTh OMOJIOTMYECKUE TOHATUSA IS OOBsSCHEHUS (AKTOB M SBICHUN >KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYCCKUE PACCYXKJCHUS (MHIyKTUBHBIC, JCHyKTUBHBIC, 110 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PacCCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

NPUMEHSATH CXEMHO-MOJICJIBHBIE CPEACTBA JUIS MPEICTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIIEHWN B M3Yy4YaeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTUBOPEYHI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHOPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaTeIBaTh IUIAH PEIICHHs TPOOIEMbI C YUETOM aHAIHM3a UMEIOLIUXCS MAaTepUATbHBIX
Y HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JESATCIBHOCTH, OIIEHUBATH COOTBETCTBHUE PE3YJIBTATOB IIEIISIM,
OILICHUBATh PUCKU MOCJEICTBUN ACSITETbHOCTH;



KOOPIMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBUSIX pPEAJbHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHNE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2)0a30Bble HCCIeA0BaATENbCKHE IeliCTBUS:

BJIaJICTh HaBBIKAMHU y4EOHO-MCCIIEOBATENBCKON U MPOEKTHOU JIEeSTENbHOCTH, HaBBIKAMHU
paspeuieHus mpooseM, CocOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY TOHCKY METOJIOB
pelIeHus MPaKTHYECKUX 3aa4, MPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIIONIb30BaTh PA3IM4YHbIE BUABI ACSITENBHOCTH IO TMOJYYEHHI0O HOBOTO 3HAHUA, €ro
UHTEpIpETalnY, NPeoOpa3oBaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYalUsX, B TOM YHUCIE NpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOEKTOB;

(hopMHUpPOBATh HAYYHBIH THIT MBIIUICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIIFOYEBHIMHU
HOHATHUAMHU U METOJAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTENbHON NEATEIBLHOCTH U
KHU3HCHHBIX CUTYallUsX;

BBISIBIISIT  TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3WpPOBATh 3a7ady, BBIIBUTATh
TUNoTe3y €€ pelleHHsl, HaxOAuTh apryMEHThl MJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHMHIA,
3aaBaTh apaMeTPhl U KPUTEPUU PEIICHUS;

aHaM3UpPOBATh IMOJyYCHHBIE B XOJE pEIICHHS 3aJaud Pe3yJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBJISATh II€JICHANPABICHHBIN MOMCK IEepeHoca CPEACTB U CHOCOOOB JEHCTBUS B
po(heCCHOHATBLHYIO CPENY;

yMETh TEPEHOCUTh 3HAHWSA B TIO3HABATENBHYI0 M  IPAKTHYECKYID  00JacTu
KU3HECSATEIbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEeIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBbIE WJEH, NpeJlaraTh OpPUTMHAIBHBIC TOJXOIbl W PEUICHUS, CTABUTh
npoOJIeMBI U 3a]1a49H, TOITYCKAIOIINE aTbTEePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHMKAX HMH(OpMaruu (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPaBOYHHKAX, KOMITbIOTEPHBIX
0a3ax JnaHHBIX, B VIHTEpHeTe), aHAIM3WPOBaTh WH(POPMALHWIO pA3THYHBIX BHAOB U (opMm
NPEJICTaBICHUS, KpUTHUYECKH OL[EHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTD;

(dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHbIE METOAbl MpPH IOUCKE U OTOOpe
Omoorndeckoi nHPopMaIuu, HeOOXOIMMOM TSl BHIITOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BaHUS PA3TUUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (OpMYy TPEACTaBICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

UCTIONIb30BaTh HAYYHBIN S3bIK B KAaueCTBE CpPEACTBAa INPH paboTe C OHOIOTHYECKOMH
uHbopMalel: MPUMEHITh XUMUYecKue, GU3NYecKue M MaTeMaTHYeCKHe 3HAaKU U CHMBOJIBI,
¢dbopmynbl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS M 3alIUTHl WHPOpPMANWH, HHPOPMAIMOHHON
0€30MMacCHOCTH JTUYHOCTH.

OBi1ageHne yHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHM e CTBUSIMU:

1)o0menne:



OCYILECTBIISATh KOMMYHHMKAIIUU BO BceX cepax >KU3HM, aKTUBHO Yy4acTBOBATh B JUANIOTE
WIN JTUCKYCCUU TI0 CYHIECTBY OOCYXKTaeMOH TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKA3bIBATh
CYXJICHUS OTHOCHUTEJIEHO BBINIONHEHHS TIpellaraeMoil 3afadd, YYHTHIBATb WHTEPECHl W
COTJIACOBAaHHOCTD MO3UIUHI APYTUX YUACTHUKOB JHAIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHMS, MOHUMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI,

BJIQJIETh Pa3UYHBIMU CIIOCOOAMU OOIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
NPYTUX JIOAEH, MPOSIBIISATh YBAXUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(hopMyIHpPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMeCTHASA 1eATEJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIAMBHUIYaJbHON pabOTHI MPHU
pelieHnr OMoJI0rnuYeckoi mpobiieMbl, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHUS TPYMIOBBIX
(hopM B3aMMOJEICTBUS MPU pEeLICHUH Y4eOHOM 3a1au;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4y€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 WieHa KOJUIEKTUBA,;

NPUHUMATH IIeJTd COBMECTHOW JEATENbHOCTH, OPraHW30BBIBATH W KOOPIAMHUPOBATH
NeicTBUS MO €€ JOCTM)KEHMIO: COCTaBISITh IUIaH JACWCTBUI, pacHpelesiaTh pojid ¢ YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KaXKJOT0 YYaCTHHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpabOoTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UAEHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
NpPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAT IMO3UTHBHOE CTPATETMYECKOE TOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPUECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBEPCAJIbHBIMH Pery/JsiTUBHBIMU 1efiCTBUAMM:

1)camoopranusanus:

UCTIONIb30BaTh OMOJOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJIeM U HX pELIeHHS B
KU3HEHHBIX M Y9€OHBIX CUTYaIHIX;

BbIOHMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUI 11eJIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIKAaX MO OTHOIIEHHIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0OPOBBIO
OKpY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATH TO3HABATEIFHYIO JESTEIBHOCTD, BBISBISATH MPOOIIEMBI,
CTaBUTh W (GOPMYIUPOBATh COOCTBEHHBIC 3a7audl B O0Opa30BATEIBHOW NEATCILHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIAH PELIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEeHUH;

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

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHHIO U TIPOSBICHUIO ITUPOKOU IPYIUIIMU B Pa3HBIX 00JIACTAX
3HAHUM, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BATENbHBIN U KyJIbTYPHBIN YPOBEHbD.

2)CaMOKOHTPOJIb:



AaBaTb OLCHKY HOBBIM CUTYallUSAM, BHOCUTH KOPPCKTHBBI B ACATCIIBHOCTL, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaACTh HAaBBIKaAMU MO3HaBaTEeIbHON pe(bneKcm/I KaK OCO3HaHUsA COBEPIIACMBIX HeﬁCTBHﬁ
U MBICITUTENBHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHM, HCIIONB30BAaTh MPUEMBI pedrekcun
JUTSL OIICHKH CUTYaIluH, BBIOOpA BEPHOTO PEIICHHUS;

YMCETb OLICHUBATb PUCKH U CBOCBPEMCHHO NPUHUMATDL PCHICHUA 110 UX CHHUIKCHUIO,

IIPUHAMAaTh MOTUBEI U apIyMEHTHI IPYTUX IIPU aHAIIN3€ PE3YIbTaTOB AEATEIBHOCTH;

3)npuHsiTHe ceds U APYrux:

NPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMAThL MOTUBBI M aPTYMEHTHI IPYTUX IIPU aHATIU3E PE3YJIbTaTOB AEATEIILHOCTH,

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIHUOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeJIOBEKa.

NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIE pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHoro mpenmera «buomorus» Ha
yriyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHue npopuiIbHOro 00ydeHus: 00ydarommxcs
Oouonoruu. OHM BKIIOYAIOT: crenupuyeckue s OWOJIOTMHM HAay4HbIE 3HAHUSA, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOEHHMIO, MHTEpHpETalMM U NpeoOpa3sOoBaHUIO 3HAHUM, BHJbI
NeSITEIbHOCTH TI0 TMOJYYCHHIO HOBBIX 3HAHMN W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4EOHBIX, a
TaK)Ke B peaJIbHbIX )KM3HEHHBIX cuTyauusx. [IpeameTHble pe3ysbTaThl IPEICTaBIEHbI 110 rojlaM
U3YYECHUS.

[IpenmetHble pe3ynbTaThl OCBOeHMsA YyueOHoro mnpeamera «buonorust» B 10 knacce
JIOJKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTe W POJM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(hopMUPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B TO3HAHMM 3aKOHOB MPUPOIBI U
peleHnH IpobeM palroHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX
yU€HBIX B pa3BUTHE OMOJIOTUH;

BJIQ/ICHUE CHCTEMON OWOJIOTMYECKUX 3HaHWM, KOTOpas BKJIIOYAeT: OCHOBOIIOJArarollue
OMOJIOrMYeCKHe TEPMUHBI W TOHATUS (PKU3Hb, KJETKa, OpraHu3M, MeTaboju3M, TOMeocTas,
CaMOpETyJISIHSI, CaMOBOCTIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
Omonorudeckne Teopuu (kinerounas teopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. . BaBunosa — o nentpax
MHOTO00pa3usi ¥ MPOUCXOXKICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
NEPBOTO MOKOJEHUS, pACUICIUICHUs], YUCTOTHI raMeT, He3aBUCUMOr0 HacienoBanus ['. Menaens,
TOMOJIOTUYECKUX PSIAOB B HaclieAcTBeHHOW u3MmeHunBoctu H. WM. BaBwioa), mpUHIUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIa/ICHUE OCHOBHBIMHM METOJaMH HAyYHOI'O MO3HAHUS, UCIOJIb3yEMbIX B OMOJIOTHYECKHX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHUE, U3MEPEHHE, HAOMI0IeHUE, SKCTIEPUMEHT);

YMEHHE BBIACIATH CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHMS OPTaHOB U CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEJIOBEKA,
IPOLIECCOB  KU3HEIEATEIbHOCTH, IPOTEKAIOIMX B OpPraHU3MaxX pacTeHUU, J>KUBOTHBIX U
YenoBeKa, OMOJIOTMUECKUX MPOLIECCOB: OOMEHa BelecTB (MeTabo0Iu3M), MPEBPALICHUS SHEPTHH,
OpoXeHHsI, aBTOTPO(HOT0 M TeTepoTpO(HOr0 TUIOB NMUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MUTO3a, Meii03a, raMeTorenesa, ’MOpuoreHe3a, MoCcTIMOPHOHATBHOIO Pa3BUTHS, Pa3MHOKEHUS,



UHIMBUAYAIBHOTO DPa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMOJEHCTBHMS TE€HOB, TeTepo3uca,
UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABJIMBATH B3aWMOCBS3H MEXIY OpPTaHOMJIAMH KJICTKH W HX (DYHKIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U X QYHKIUSMHU, MEXy OpraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHuil, >KMBOTHBIX M 4YeJOBeKa M MX (YHKIMAMHU, MEXKIYy CHCTEMaMHU OpPraHOB U UX
(GYHKIMAMH, MEXIy dSTalmaMd OOMEHa BEIIECTB, dTallaMy KJIETOYHOTO IMKJIA M YKHU3HEHHBIX
[UKJIOB OPTaHWU3MOB, OJTallaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (EHOTHIIOM,
(dheHoTumnoM u dakTopaMu cpeapl OOUTaHHUS,;

YMEHHUE BBIBIIATH OTJIUYUTENIbHBIE MPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTECHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIh30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOIOTUIECKYIO0 TEPMHUHOJIOTHIO U
CUMBOIIMKY JJIsl JOKa3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX TPy,

YMEHHE peliaTh OWOJIOTHYECKHE 337a4yH, BBUIIBIATH MPUYMHHO-CIEJCTBEHHBIE CBS3U
MEXIY HCCIEAYEeMbIMH OWOJIOTUYECKUMHU TIPOIIECCAaMH M SBICHHUSMHM, JA€JaTb BBIBOJABI U
IPOTHO3BI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATh JaOOpaTOpHbIE U MPAaKTHUECKHe paboThl, COOMIOIATh MpaBUia MPH
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TNPOBEPATh HUX OKCIEPHUMEHTAIBHBIMU CPEJICTBAMH,
(hopMyIHpys LIeNb UCCIIEAOBAHMS, aHATU3UPOBATH MOJTyYEHHBIE PE3yIbTAThI U JI€TaTh BHIBOIBI;

yYMEHHE Y4acTBOBaTh B y4eOHO-HCCIENOBATEIbCKOW paboTe Mo OMOJOTUH, DKOJIOTUU U
MeJIUIMHEe, NMPOBOAUMON Ha 0a3ze LIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO IMPEICTaBIIATH
NOJYYECHHBIEC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIUIX;

YMEHHE OIICHWBATh OJTUYECKHE aCMEeKThl COBPEMEHHBIX HCCIIEOBAaHUNH B 00JacTu
OMOJOTMM U MEIUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBJICHHOE
U3MEHEHHE TeHOMa U CO3/IaHHe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpoheccHoHaTbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETTLCKOTO X03SIMCTBA, MHIIECBON
MPOMBIIUIEHHOCTH, YIIyOJsTh IMO3HABATEIbHBIM HWHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccud M MNPOAOJDKEHHE OHOJOrMYecKOoro o0pazoBaHHsS B
OpraHu3aIMsIX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIIET0 00pa30BaHusl.

[IpenmerHbie pe3yabTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTH 3HAHHUIM O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B IMO3HAHUU 3aKOHOB
NPUPOABI U PEIICHUH SKOJIOTHYECKUX MPOOJIeM YeIOBEYECTBA, a TAaKXKE B PEIICHUH BOIPOCOB
palMOHAJILHOTO MPHUPOAONONB30BaHUsA, M B (POPMHUPOBAHMH LIEHHOCTHOIO OTHOIICHUS K
npupojie, OoOIIeCTBY, YENOBEKY, O BKJIANE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BHUTHE OMOJIOTHUH;

YMEHHE BIIAJIETh CUCTEMOI OHMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYACT OINPENEICHUS U
NOHMMAaHHE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BHLI,
JKocucTtema, Owocdepa), Ouonormdyeckue Teopuu (dBoonMoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKasi Teopus sBoiouuu), ydeHus (A. H. CeBeproBa — 0 myTsSX M HampaBJICHUSIX
spomtonuu, B.W. Beprnanckoro — o 6uocdepe), 3akoHbl (reHeTHUeCKOTro paBHoBecus k. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. bospa), mpaBuna (Muammyma 1O. JIubOuxa,
9KOJIOTHYECKOW MTUpaMUIbI SHEPTHH ), TUIOTEe3bI (runote3a «mupa PHK» V. I'unbepra);



yMEHHE BJIaJeTh OCHOBHBIMM METOJAAMH HAy4YHOTrO TII03HAHUS, HCIOJIb3YEeMbIMU B
OMOJIOTUYECKUX HCCIIEAOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMHCaHWE, H3MEpEHHE,
HaOJIOICHNE, PKCIIEPUMEHT), CIIOCOOaMU BBISIBIICHHSI U OIICHKH aHTPOIOTEHHBIX M3MEHEHUH B
pUPOJIE;

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BHUI0B, OHOTrE€OIIEHO30B, JKOCHCTEM U
omocdepsl, CTaOWIM3UPYIONIETO, IBWXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro 0TOOopa,
AITIONATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BAHMS, BIUSHHUS JABIKYIIHX CHJI SBOJFOIIHA
Ha TEHO(OH] MOIYJISAIUHN, TPUCTIOCOOTICHHOCTH OPTraHU3MOB K Cpelle OOMTaHWUsI, YepelOBaHUS
HAaIpaBJICHUI YBOJIOINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B DKOCHCTEMAX;

YMEHHE YCTAaHABIMBATh B3aWMOCBSI3M MEXIY IPOLECCAMU 3BOJIOLUUM, JBUKYIIMMU
CHJIaMH aHTpPOTIOT€HE3a, KOMIIOHCHTAMH PA3JIMYHBIX AKOCHCTEM W TPUCTIOCOOICHUSMU K HHUM
OpTraHU3MOB;

YMEHHE BBISBIISITh OTIMYUTEIbHBIC TIPH3HAKN KUBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpere oOuTaHMs, aOMOTUYECKMX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOTIOT€HHBIX H3MEHEHHUH B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIh30BaTh COOTBETCTBYIOUINE apIyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY JUIsi JOKa3aTelbCTBa POJCTBA OPTraHM3MOB pa3HBIX CHUCTEMATHYEeCKUX TpYIII,
B3aMMOCBSI3M OPTraHU3MOB U Cpelbl OOMTAaHHWsS, €AWHCTBA UYEIOBEUYECKUX pac, HEOOXOAMMOCTU
COXpaHEHHsST MHOTO0Opa3us BHJOB M KOCHCTEM KaK YCJOBHS COCYIIECTBOBAHHUS MPHPOIBI U
YeJIOBEUYECTBA;

yMEHHE pellaTh OHOJIOTHYECKHE 33/1a4M, BBUIBISATH MPUYUHHO-CICICTBEHHBIC CBSI3U
MEXKIy HCCIIEAYEMbIMA OWOJOTMYECKUMH IPOIIECCAMU M SBJICHUSIMH, JIENaTh BBIBOJBI H
NPOTHO3BI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE W TPAKTUYECKHUE PAaOOTHI, COONIONATh MpaBWiia TPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE BBIIBUTAaTh THUIOTE3bl, IPOBEPATh HUX OKCHCPHUMEHTAJIbHBIMU CpPEACTBAMH,
(hopMyIHpys IeNb UCCIIETOBAHMS, aHATU3UPOBATH MOJTyYEHHBIE PE3yIbTAThI U I€TaTh BHIBOIBI;

yMEHHE Y4YacTBOBaTh B Y4€OHO-HMCCIEAOBATEIIBCKON paboTe Mo OWOJOTHU, SKOJOTHH W
MEeIUIMHE, TMPOBOJMMOI Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U IMyOJMYHO MPEACTABISATH
TIOJTy4EHHBIC PE3yJIbTaThl HA YYCHUYECKUX KOH(DEPEHIIHSX;

yMEHHE OIICHUBATh THUIOTE3bl W TEOPHU O MPOMCXOXKICHUU IKHU3HH, 4YEJIOBEKa U
YeJIOBEUECKUX pac, O NMPUYMHAX, MOCICICTBHSIX W CHOCOo0axX MpeIoTBpAIEHHs TI00aTbHBIX
U3MeHeHu# B buocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodeccHoHaNIbHON AEATEIbHOCTH B
oOmactd  OMOJOTMH, OSKOJOTHUH, TPHPOJOIONE30BAHMS, MEIWUIUHBI, OHOTEXHOJOTHH,
TICHXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3SWCTBA, MHUINEBOW MPOMBINLICHHOCTH, YTIyOIaTh
TIO3HABATENIbHBI WHTEPEC, HANPAaBICHHBI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccu M TPONOJDKEHHE OHOJOTMYECKOro O0pa3oBaHHMs B OpraHM3alUsAX CpPEIHETO
po¢eCCHOHATBHOTO U BBICIIIETO 00pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBouacos DIeKTPOHHBIE
Ne HaumeHoBaHMepa3ae/ioB U
n/n | TeMIPOrpamMMbl Bcero Konrpoabubiepadorsl | IlpakTnyecknepadoTsl (wipposbie)
o0pa3oBaTebHbIepecypChl
1 buonoruskaknayka
2 JKuBbIe CUCTEMBI 1 X U3YYEHUE
3 buonorusikneTku 0.5
4 XuMUYeCKasOpraHu3ausaKIeTKH 10
5 Crpoenne U PyHKIUUKIETKA 8 2
6 OOMeH BellecTB U MpeBpalleHue 9 1
SHEPTUU B KIETKE
7 HacnencrBennas nadopmarus u 9 0.5
peanuzanus €€ B KJIeTKe
KHU3HEeHHBLINITUKIIKIIETKH 1
9 Ctpoenue u GyHKIIMHOPTaHU3MOB 17 1.5
10 PazmHoxeHue u 2 15
Pa3BUTHEOPTraHU3MOB
['enetuka — Hayka o
11 HACJIE€OCTBEHHOCTU U 2 0.5
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHHACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUM3MEHYUBOCTH 6 1
14 ['eneTukauenoBeka 3 0.5
15 CenexuusopraHu3MoB 4 1
16 buorexnonorus u 4




CHHTETHYECKAIONOJIOT S

17

PesepBHOEBpEMs

OBUIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

102

13










ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoauvecTBouacos JlaTa
n/ Temaypoka Beer KonTpoabHbl IMpakTuyecku H3y4YeHHn Jata
n 0 e padoThl e padoThl 1 baxTuiecka
|
) buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh |
COBPEMEHHOT0 00IIIecTBa
2 JKuBble cucTeMbl U UX CBOWCTBA 1
YpoBHEBAAOPTaHU3ALUSKUBBIXCUCTEM 1
4 Hcropust OTKPBITHS U U3YUYCHHS] KIETKH. 1
Knerounasteopus
MeTo/1bI MOJIEKYJISIPHOM M KJIIETOUYHOM OMOJIOTHH.
5 [IpakTuueckas pabora «M3yueHne METO10B KIETOUHOU | 0.5
ouosorun (xpomarorpadus, snekrpodopes, '
muddepennmanbaoe neHTpudyruposanue, [11IP)»
6 XUMUYECKUNCOCTABKIIETKH 1
7 MunepanbHbIe BELIECTBA KIETKH, UX OMOJIOTUYeCcKas |
poib
Opranuyeckue BelecTBa KJIETKU — OeJIKU.
8 JlaGopaTtopHas pabota «OOHapyKeHHUEe OEITKOB C 1 0.5
MOMOIIbIO KAYECTBEHHBIX PEAKIUil»
9 CaoiicTBa, Knaccupukanys 1 GyHKINU OEIKOB 1
10 OprannyecKueBeIeCTBAKIETKN — YTJIEBObI 1
11 OprannuecKueBeneCTBAKICTKH — JTUIHIbI 1
Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopnas
12 pabota «MccnenoBanue HyKIEUHOBBIX KUCIIOT, 1 0.5
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPraHU3MOB)




Crpoenue u pyukuuu ATO. [Ipyrue

13 nykieosunrpudocdarsl (HTD)
14 CexsennpoBanue [IHK. Meroasl reHOMUKH,
TPAHCKPUIITOMUKH, TPOTECOMUKHU
15 MeToapICTPYKTYpHOHONOIOTHH
16 Tunsikinerok. [TpokapuoTnyeckaskieTka
17 Crpoenue s3ykapuotuyeckoi kinetku. [Ipaktuueckas 0.5
pabota «/3y4yeHne CBONCTB KIETOYHONH MEeMOpaHbD» '
18 [ToBepxHOCTHBIMANTIAPATKIETKH
OnHoMeMOpaHHbIe OpraHOU b KiIeTKH. [IpakTideckast
19 pabora «M3yueHune 1BUKEHHUS LIUTOILUIa3Mbl B 0.5
pacTUTEIBHBIX KIIETKAX»
[ToyaBTOHOMHBIE OPraHOU/IbI KJIETKH: MUTOXOHIPUH,
20 wiactusl. JlaboparopHas padora «ccnenoBanue 0.5
MJ1a3MOJIU3a U JEIIa3MOJIN3a B PACTUTEIbHBIX
KJIETKaxX»
21 HememOpaHHBICOPTaHOMABIKICTKH
22 Crpoenue u pyHKIMUSAApA
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT.
23 JlaboparopHas pabota «3ydueHne CTpoeHHs KIETOK 0.5
Pa3IUYHBIX OPTaHU3MOBY
AcCUMWISTINS U TUCCUMIUISIIIUS — JBE CTOPOHBI
24 Merabonu3ma. Tumbl oOMeHa BemiecTB. JlaboparopHas
pabota «/M3yueHne KaTaIuTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTaaasbl)»
depMEHTaTUBHBIN XapaKTep PeakUnuid KIETOYHOTO
25 MeTtaboim3ma. JlaboparopHas padota «3ydenue 0.5

(hepMEHTATHBHOT'O pacUIeIIEHUsI IEPOKCHIA BOJIOPOIa




B paCTUTCIIbHBIX U )KMBOTHBIX KJICTKAX»

26 Benku-akTUBaTOpPHI M OENKU-UHTUOUTOPHI
27 ABTOTPOGHBIMTUITIOOMEHABEILIECTB
28 dorocuHTE3
29 XemocuHtes. JlJaboparopnas padorta «CpaBHEeHHE 0.5
nporeccoB (POTOCUHTE3a U XEMOCHHTE3a» '
AHa’poOHBIE OpTaHU3Mbl. Buibl OposkeHusl.
30 JlabopaTtopHnas pabota «CpaBHEHHE MPOIECCOB
OpO’KEHHUS U JBIXaHU»
31 AdpoOHBIE OpraHU3MBbl. JTalbl SHEPrETUYECKOTO
oOMeHa
1 DHeprus MeMOpPaHHOTO rpajiueHTa NpoToHoB. CUHTE3
AT®: pabora nporonHoi AT®d-cuHTa3bI
33 PeaknmnMarpuyHOrocuHTe3a
34 Tpanckpunuus — MarpuunsliicuaTe3 PHK
35 Tpancusus u e€aTanbl
36 KoaupoBanue amunokucnot. Pons pubocom B
O6uocuHTese Oenka
37 Opranuzanys reHoMa y NpoKapuoT U 3yKapruoT
13 MounekynsipHblE MEXaHU3MBbI SKCIIPECCUU T€HOB Y
JyKapuoT
Bupycsl — HekneTouHble (POPMBI KUZHU U
39 oOnuratHele napa3utsl. [IpakTuueckas paborta 0.5
«Co3nanue MozIeIH BUpyca»
40 BI/Ip}ICHI:Ie 3a00JIeBaHuUs YEJIOBEKA, )KUBOTHBIX,
pacTeHuit
41 HanotexHoMOTMY B OMONOTHH U MEUITIHE




42

KU3HEHHBINIUKIIKIETKU

43 Matpuunsiiicuntes JIHK

44 Xpomocomsl. JlaboparopHas padota «M3ydenne 0.5
XPOMOCOM Ha FOTOBBIX MUKpOIIpenaparax»

45 JleneHueKneTku — MHUTO3
Tunel knetok. Kapuokunes 1 HUTOKHHES.

46 JlaGopaTopHas pabora «Habmrogenue Mmutos3a B 0.5
KJIETKaX KOHYMKa KOpPEIIKa JyKa (Ha TOTOBBIX ’
MHUKpOIIpenaparax)»

47 PerynsauusKu3HEHHOTOIIUKIIAKIETOK

48 Opranu3MKaKkeIuHOCIIEN0e

49 Txanu pactenuii. JlabopatopHnas padora «3ydueHue 0.5
TKaHEl pacTeHUiD»

50 TxaHu KUBOTHBIX U YeoBeka. JlaboparopHas padota 0.5
«3ydyeHne TkaHel KUBOTHBIX» )

51 Opransl. Cucremsl opranos. JlaboparopHas pabota 0.5
«3yyeHune opraHoB IIBETKOBOT'O PACTEHUS» '

52 OnoparenaopraHu3mMoB

53 JIBU>KEHHEOPraHU3MOB

54 [TuranueopraHu3MoB

55 [Turanue MO3BOHOYHBIX KUBOTHBIX. [IuiieBapuTebHas
CUCTEMa YeJIOBEKa

56 JpIXaHHEOPraHUu3MOB

57 JIprxaHue mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA

58 TpaHcnoOpTBEIECTB y OPraHU3MOB

59 KpoBeHocHas cuctema mo3BOHOUYHBIX )KHUBOTHBIX U

YCJI0BEKa




60 Brinenenue y opranu3smMon 1

61 3amuTa y OpraHu3MoB 1

62 HNMmmyHHascucTeMadesioBeka 1

63 Pa3apaxuMocCTh U peryisnus y OpraHu3MoB 1

64 I'ymopanpHast peryasuus U 3HIOKpUHHAs CUCTEMA |
KMBOTHBIX U Y€JIOBEKa

65 ®opMbIpa3MHOKEHUIOPTaHU3MOB 1

66 [TonoBoepasmMHOKEHUE 1

67 Meiio3 1
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX

68 kietok. JlJabopatopHas padora «M3yueHue cTpoeHus 1 0.5
IIOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIpENapaTax»

69 NuauBuyansHOEpa3BUTHEOPTaHU3MOB — OHTOTCHE3 1

70 3aKajka OpraHoB U TKAHEH U3 3apO/IbILIEBBIX JIUCTKOB 1
Poct u pa3zButue xuBoTHbIX. JIabopaTtopHas paboTta

71 «BblISBIIEHHE MPU3HAKOB CXOJICTBA 3apO/IbIIIEH 1 0.5
IIO3BOHOYHBIX JKUBOTHBIX)
Pa3zmuoxeHue u pa3Butue pacteHuil. Jlaboparopuas

72 pabora «CTpoeHuEe OpraHOB Pa3MHOXKEHHS BBICIIIHX 1 0.5
pacTeHui»

7 Wcropus cTaHOBIEHUS U pa3BUTHSI TEHETUKH KaK |
HayKHU
OCHOBHBIE TIOHATHUS U CUMBOJIbI TEHETUKH.

74 JlaGopatopHas pabota «Jlpo3o¢uia kak 00BEKT 1 0.5
TEHETUYECKUX UCCIIET0BAHUI

75 3aKOHOMEPHOCTH HacJe0BaHMsI TPU3HAKOB. 1 0.5

Mounorubpuanoe ckpemuBanue. [Ipaktuyeckaspabora




"N3y4yeHnepe3yibTaTOBMOHOTHOPHUIHOTOCKPEILIMBAaHUS
y npo3o¢puisr"

[{uTomorn4ecKkneoCHOBEIMOHOT UOPHUTHOTOCKPETIIUBAH

76 1
ust
77 AHaNM3UpYOIIEeCKpEIINBaHUE. 1
HenonnoenomuuupoBanue
Jurubpuanoe ckpemubanue. [Ipaktudeckas padora
78 «M3ydyenue pe3yabTaToB JUTHOPUIHOTO CKPEIIMBAHUS 1 0.5
y 1p030(UITBD)
79 [uTomornyeckueoCHOBbLIUTMOPUAHOT OCKPEIIMBAHMS 1
80 CuenieHHOeHAaCIeI0BaHUETIPU3HAKOB 1
81 XPpOMOCOMHASITEOPUSIHACTIEACTBEHHOCTH 1
82 I'enetukamnona |
83 ['enoTunkakienocTHascucremMa 1
%4 ['eneTnuecknii KOHTPOJIb Pa3BUTHUS PACTEHUM, 1
YKUBOTHBIX U YEJIOBEKa
85 N3MeHYnMBOCTBIIPU3HAKOB. BUIBIN3MEHYNBOCTH 1
86 MonudukanmoHHASU3MEHYUBOCTh 1
BapuaunoHHblii pa1 U BapualOHHAs KpUBasi.
JlaboparopHas pabota «lccrnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHONW N3MECHYMBOCTH. 1 0.5
[TocTpoeHueBapualliOHHOTOpsAA U
BapUALlMOHHOMKPUBON»
28 ['eHOTHNIMUECKASN3MEHUNBOCTb. 1
KoMb6uHaTuBHasIM3MEHYUBOCTh
MyTtanmonHnast u3aMeHuuBOCTh. [IpakTrueckas padbora
89 «MyTanuu y 1po30Quiisl (Ha TOTOBBIX 1 0.5

MHUKpOTIpenaparax)»




3aKOHOMEPHOCTH MYTAI[IOHHOI'O IpOLecca.

90 1
DONUreHeTuKa U SIUreHOMHKA
91 I'eneruka yenoseka. [IpakTuyeckas pabora | 0.5
«CocTaBiieHUE U aHAIU3 POJOCIOBHOIN '
92 MeTtoapIMe TMIINHCKONTEHETUKHU 1
93 3HayeHUe MEIUIUHCKON N'eHETUKHU B IIPEJOTBPAICHUN !
Y JICYCHUH FeHEeTHUYECKUX 3a00JIeBaHMi yenoBeka
OcHoBHbIe OHATHS cenekuuu. JlabopaTopHas padora
94 «M3yuenue copToB KyJIbTYPHBIX PACTEHUH U IOPOJ 1 0.5
JIOMAIITHUX KUBOTHBIX)»
95 Mertoapl ceneKMoHHOM paboThl. JlabopaTopHas | 0.5
pabota «/3yueHne METOI0B CENEKIIUN PACTEHUI '
96 JlocTrxkeHusl ceneKInu pacTeHU U )KUBOTHBIX. |
[IpakTuueckaspabora «lIpuBuBKapacTeHun»
97 CoxpaHeHue, N3y4eHHE U UCII0JIb30BaHUE |
TEHETUYECKUX PECYPCOB
buoTtexHonorus kak Hayka v OTpacib MPOU3BOJICTBA.
98 [IpakTuueckas pabora «M3yueHne oObeKTOB 1 0.5
OMOTEXHOIOTHID
99 OcHoOBHbIEHANPABIEHUSICUHTETUYECKOON0I0r NN 1
100 XpOMOCOMHAasl U TEHHAAUHKEHEPHUS 1
101 MeauunHCKHEONOTEXHOIOTHI 1
102 PesepBHslit ypok. [ToBTOpenue, 060011eHu e, 1
crucTemMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 13.5







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

OBHIET'O OBPA3OBAHUA

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM
pe3yJbTaTaMm 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpPeHEro oomero
oOpa3oBaHus

ChopmupoBaHHOCT 3HAHMA O MECT€ | POJH
OWoNoruM B CHUCTEME ECTECTBEHHBIX HAyK, B
(GbOpMUPOBAHUN COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MHpa, B TO3HAHUU 3aKOHOB MPHPOABI H
pPEIICHUH KMU3HEHHO BaXKHBIX COIMAIIBHO-ITUYECKHUX,
SKOHOMUYECKUX, JKOJIOTUYECKUX npoOyem
YeloBeYeCTBa, a TaKkKe B PEHICHHH BOIPOCOB
paroHaIbHOTO MIPUPOIOTIONH30BAHUS, B
(GhOpMUPOBAHUN IEHHOCTHOTO OTHOIIEHUS K TIPUPOJIE,
oOIIeCTBY, 4YENOBEKY; O BKIAJIE POCCUUCKUX U
3apyOexHbIX YYEHBIX — OHOJIOrOB B pa3BUTHE

OnoJIoThH

Bianenune cucreMoil 3HaHMIT 00 OCHOBHBIX METOIAX
HAYYHOTO IIO3HAHUS, HCTIOJTE3YEMBIX B
OHMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W
9KOCHCTeM (OMHCaHHWe, W3MEPEeHHe, IMPOBEICHUE
HaOMIOZIcHUH); Ccrmoco0aMH BBISBIICHUS M OICHKH
AHTPOTIOTCHHBIX U3MCHECHHI B TIPHPO/IC.

YMeHue BBIIBUTaTh THUIOTE3Bl, TPOBEPITH WX
OKCIIEPUMEHTAJIbHBIMUA  CPEICTBaMH, (hopMynupys
1eJdb HCCIEOBAaHUS, AaHAIM3UPOBATH MOJYYCHHBIC
PE3yJIbTAThI U JACTIATh BHIBOIBI.

BrisiBneHre 3aBUCUMOCTH MEXAY HCCIIETyEeMbIMU
BEJIMYMHAMU, OOBSICHEHUE MOJIYYEHHBIX PE3yJIbTATOB
u  (OpMyJIHMpPOBaHUE BBIBOJIOB C HCIIOJIH30BAHUEM

HAay4HBIX [IOHATHM, TEOPUM U 3aKOHOB

VYMeHHne BIaAeTh CUCTEMON OHMOJOrMYECKHUX 3HAHUM,
KOTOpast BKJIIOYACT: OCHOBOIIOJIATrAfOIINE
OuoJIOruuecKre TEPMHUHBI M TOHSATUS (KU3HB, KIIETKA,
TKaHb, OpraH, OPraHu3M, BHJ, MOMYJIIHS, SKOCHCTEMA,

ouorieHo3,  Owmocdepa;  merabomu3Mm,  roMeocTas,




KJIETOYHBIN MMMYHUTET, OnocuHTE3 Oenka,
OMOTOIMEpBHI, JIMCKPETHOCTD, CaMOperyJIsLys,
CaMOBOCIIPOM3BEICHHE, HaCJIEJCTBEHHOCTb,
M3MEHYMBOCTb, SHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
OMoNOorMuecKue TEOopuHu: KieTouyHass teopus 1.
[[IBanna, M. lllneiinena, P. BupxoBa; KiIOHaJbHO-
cenekTuBHOoro ummynurera Il Opmux, W.M.
Meunukosa, XPOMOCOMHast TEOpHUs
HAaCJIEACTBEHHOCTH T. Moprana, 3aKOH
3apoasimeBoro cxonacrsa K. bopa, sBomronuoHHas
teopuss Y. JlapBuHa, CHUHTETHYECKas TeopuUs
ABOJIIOIMHK, Teopusa aHTponoreHe3a Y. JlapBuHa;
teopusi 6uoreorieHo3a B.H. Cykauésa; yuenne H.U.
BasuiioBa 0 LIEHTpax MHOT000pa3us U
MIPOUCXO0KICHHSI KYyJIbTYPHBIX pacTeHul, yuenue A.H.
CeBeprioBa O NyTSX M HANPABICHUAX HBOJIOLUU,
yuenue B.W. Bepranckoro — o 6uocdepe);

3aKOHBl  (enxuHOOOpa3ust ~ NMOTOMKOB  IIEPBOTO
MOKOJICHUS], paCLIEIUIEHUs] IPU3HAKOB, HE3aBUCUMOIO
HacJieIoBaHus Mpu3HaKkoB I'. MeHzaens; CuemieHHOro
HACJIEIOBaHMs MPU3HAKOB U HApYIIECHUS CLEMJICHUS
resoB 1. Moprana;, TOMOJIOTHYECKUX PpsIOB B
HaciencTBeHHoM u3MeHunBoctd H.M. Basuiosa;
reHernueckoro pasHoBecuss Jk. Xapmu wu  B.
BaiinGepra; 3apoapimeBoro cxoxactsa K. bapa;
ouorenernyeckuit 3akoH J. ['exkens, . Miomepa);
MPUHIIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHumyma FO. Jlubuxa, skomoruuyeckoit
MIUPAMHU/IBI YUCEI, DMOMACCHI U SJHEPTHUH);

runotessl (koauepsaTHoi A.M. OmapuHa, HepBUYHOTO
oynmpona Jx. XommeitHa, wmukpochep C. Dokca,

pubo3suma T. Yek)

YMeHue pemaTh MOUCKOBBIC OMOJIOTMUECKHE 3a/1a4H;
BBISBJISTh TPUYUHHO-CIICJICTBEHHBIC CBSI3U  MEXKIY
UCCIIEAyEMbIMU OHOJIOTMYECKUMU 00BEKTaMHU,
MPOIIECCaMU U SBJICHUSIMH; J€TIaTh BBIBOJIBI U TIPOTHO3BI
Ha OCHOBAHUH TOJTYYECHHBIX Pe3yJIbTaTOB;

COCTABJISITh TCHOTUIIMUYECKHE CXEMBI CKPEIIUBAHUS IS

Pa3HbIX THUIIOB HacCJaca0BaHUA IMPU3HAKOB y




OpPraHnu3MoOB, COCTAaBJIATH CXEMBI IICPCHOCA BCIICCTB U
OHCPIrMh B OJSKOCHCTCMAax (I_IGHI/I IIMTaHus, IHUIICBBLIC

CeTH)

YMeHue  ycTaHaBIMBaThb  B3aUMOCBSI3U  MEXIY
CTpOCHHEM U (YHKLUUSAMHU: OPTraHOUJOB, KIETOK
pasHbIX TKaHEH, OpraHaMM U CHUCTEMaMH OPraHoB Yy
pacTeHMi, >KMBOTHBIX M YEJIOBEKA; MEXAY 3TaraMu
oOMEHa BENIECTB; H3TamamMH KJIETOYHOI'O LHUKJIA H
KU3HEHHbIX  LUKJIOB  OPraHU3MOB;  3Talamu
HMOPHOHAIIBHOTO pa3BUTHSA; TE€HOTUIIOM U
¢denorunom, ¢Qenorunom U pakTOpamMH  Cpensl
oOuTaHUsA; TPOLECCAMH HBOJIOLHUM; ABIKYIIUMH
CHJIaMU aHTPOIOIeHe3a; KOMIIOHEHTaMHU pa3IMYHbIX

O9KOCHUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OPraHu3MoOB

YMeHue BBIACNATH CYIIeCTBEHHBIC TPU3HAKHU:

CTPOSHHUSI BHPYCOB, KJIIETOK MPOKAPHUOT U JYKAPHOT;
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB,
BUJIOB, OHOTEOIIEHO30B, JKOCHUCTEM U Ouocdepsr;
CTPOCHHUSI OpPraHOB M CHCTEM OpPraHOB pPAaCTEHUH,
KUBOTHBIX, YeJIOBEKa, IPOIIECCOB
JKU3HEJICATCIIbHOCTH, TPOTEKAIONINX B OpraHU3Max
pacTeHMid, >KMBOTHBIX M YeJIOBEKa; OMOJIOTHYECKHX
mporeccoB:  oOMeHa  BemecTB  (MeTabosu3M),
nHbOpMallMl U TPEBPALLEHUS SHEPruH, OpoKeHUs,
aBTOTPOPHOTO U TETepOTPO(HOrO THUIOB MUTAHUS,
dboTocuHTE3a W XEMOCHHTE3a, MMHTO3a, Meio3a,
ramMeToreHesa, AMOpHOTreHe3a, MOCTIMOPHOHAIBHOTO
pa3BUTHSA, Pa3MHOXKCHHS, WHIMBUTYIBHOTO
pa3BUTHS opraHu3Ma (OHTOT€HEe3a), B3aUMOJICHCTBUSA
TeHOB, TeTepo3uca; MACUCTBUI  HMCKYCCTBEHHOTO
oTOOpa,  CTAOWIM3UPYIOIIETO,  JBIDKYIIETO |
Pa3phIBAOIIETO €CTECTBEHHOTO oToopa;
AIITOTATPUIECKOTO u CUMIIATPUIECKOTO
BUJ000pa30BaHus;  BIUSHHUS  JBIDKYIIUX  CHJI
HBOJIIOLIUU Ha reHooHA MOMYJISIIHH;
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie oOuTaHus,
YepeOBaHHs HAIMPABICHUH 3BOJIOIUU; KPYTrOBOPOTA

BCHICCTB U IIOTOKA SHECPIUH B 9KOCUCTCMAX




CdopmMupoBaHHOCTH YMEHUS BBIJICIISITh
CYIIECTBEHHBIC  TPU3HAKK  BHUPYCOB,  KIIETOK
OPOKAPUOT U  OYKApHOT;  OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpTraHU3MOB, BUJIOB,
OMOreoleHO30B U DKOCHUCTEM;  OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHUS YHEPTUU
B KieTke, (OTOCHMHTE3a, IJIACTHUYECKOTO U
DHEPIreTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHTO3a,

Meio03a, OII0IOTBOPEHUS], Pa3BUTHUSL U Pa3MHOKEHUS,

WH/IMBUIYaIbHOTO pa3BUTHS opranusma
(oHTOrEHE3a), 60pbOBI 3a CYILIECTBOBaHHUE,
€CTECTBEHHOT'O otbopa, BH1000pa30BaHMs,

MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OuTaHus,
BJIMAHUSA KOMIIOHCHTOB 3KOCHUCTCEM, AHTPOIIOTICHHBIX
U3MEHCHHHd B 9KOCHCTEMaX CBOCH MECTHOCTH,
KPYrOBOpOTa BEIIECTB M IPEBPAIICHUS SHEPTUH B

ounocdepe

YMmenne HCIIOJIB30BaTh COOTBCTCTBYIOIIIHE
APTYMCHTHI, 6I/IOJIOFI/I‘~I€CKYIO TCPMHUHOJIOTUIO )51
CUMBOJIMKY UIA JOKA3aTCJIbCTBA POACTBA OPraHu3MOB
pPa3HbIX  CUCTCMATHYCCKHUX  TPYIIIL; B3aHMMOCBIA3HU
OpTraHnu3MOB n Cp€abl 06I/ITaHH${; CANHCTBA
YCIIOBCYCCKUX  pac; H€06XOI[I/IMOCTI/I 3J0pOBOTO
06p332l JKU3HH, COXPAaHCHHA pa3Hoo6pa3I/1${ BHUIOB U
9KOCHUCTEM KaK YCJIOBHA COCYHICCTBOBAHUA IMPHUPOIbI

" 4€JIOBCYCCTBA

YMeHne KpUTHYECKH OLEHMBaTh HH(OpMaILHIO
OMOJIOTMYECKOT0  COJAEpIKAHMS; HHTEPIPETUPOBATDH
ATUYECKHUE ACHEKThl COBPEMEHHBIX HCCIIEIOBaHUI B
ouonoruw, MeAHIIMHE, OMOTEXHOJIOTHH;
paccmatpuBath rio0anbHbIE 9KOJIOTHYECKHE
npo0sieMbl  COBPEMEHHOCTH,  (OpMHUpOBaTh IO

OTHOIICHHIO K HUM COGCTBCHHyIO IIO3UIIHIO




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

Koxa

HpOBepﬂeMbIﬁi).]'leMeHTconep)KaHHﬂ

buonorus xak HayKa. JKuBble cucTEeMBI U X HN3Yy4YCHUC

1.1

CoBpemeHHass OHOJOTHS — KOMIUIEKCHAs Hayka. buolornyeckue Hayku U
u3ydaemble UMHU mpobsieMbl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U IOHCKOBBIE
Hay4yHBbIE UCCIIEI0BAaHUS B OMOJIOTHH.

3HayeHue Ouonorud B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYUHOM
kapTuHbl mupa. [Ipodeccun, cBsazanHble ¢ Ouosjorueil. 3HaueHue OUONIOTHUU B
MIPAKTUYECKON JIeATENIbHOCTH YeJIOBEKa: MEJIULMHE, CEJIbCKOM XO34HCTBE,

IIPOMBILIEHHOCTH, OXPaHe IIPUPObI

1.2

JKuBbie cucTeMbl Kak MpeAaMeT u3yudeHust Omosioruu. CBOMCTBA JKMBBIX CHUCTEM:
€MHCTBO XMMHMYECKOI'O0 COCTaBa, JNUCKPETHOCTh U LEIOCTHOCTH, CIOKHOCTb M
YHOPSI0YEHHOCTh CTPYKTYpBHl, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.

YpoBHHM OpraHHU3alMM >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIECTOYHBIN, TKAHEBBIM,
OpraHu3MEHHbIMH, MOIYJISALUOHHO-BUA0BOM, 9KOCUCTEMHBIN
(buoreonenoruueckuii), OuocdepHsiii. Ilporecchl, MPOUCXOASIINE B IKUBBIX
cuctemax. OCHOBHbIE TpU3HAKU XUBOro. JKu3Hb Kak ¢opma CyIIeCTBOBAHHS

MaTepun

1.3

Meroapl Oumonormueckoil Hayku. HabOmionenwe, wu3MepeHHE, SKCIIEPUMEHT,
cucteMmaruzamnus, wMetaaHanu3. IloHaTHe O 3aBUCHUMOM UM HE3aBHUCHUMOH
nepeMmeHHou. IInanupoBanue skcrnepumenta. [locTaHOBKAa U MpPOBEpPKA TMIIOTES.
HyneBass rumote3a. Ilonstre BbIOOpKM HW €€ JOCTOBEpPHOCTh. Pa3zbpoc B
Oononornyecknx aaHHbIX. OIlEeHKa JOCTOBEPHOCTH IOJYYCHHBIX PE3yIbTaTOB.
[IprurHBl HCKaXXEHUS PE3YJBTATOB JIKcHEpUMEHTA. [IOHSATHME CTATUCTUYECKOrO

TECTA

KnerkakakOuoorunyeckascucremMa

2.1

Knerka — cTpyKTypHO-(pyHKIIMOHANbHAS €AMHUIA KUBOTO. VICTOPHST OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. Bupxos). OCHOBHbBIE NOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOpHUH.
MeToabl MOJIEKYJIIPHON U KJIETOYHON OMOJIOTUU: MHUKPOCKOIIUS, XpoMaTorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHraIbLHOe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XuUMHYECKUH COCTaB KJIETKU. Makpo-, MUKpO- M yJIbTpaMHUKpOdJIEMEeHThl. Bona u

e€ poJib KaK pacTBOPUTEINS, peareHTa, ydacTue B CTPYKTYpUPOBAHUHU KIIETKH,




TeIUIoperyiauud. MuHepajibHble BEIIeCTBA KJIETKH, UX OMOIOrMuYeckas poJib.
Posnb kKaTHOHOB M aHMOHOB B KIIETKE.

buonornueckue mnonumepsl. benaku. AMHHOKHCIOTHBI cocTaB  OE€JIKOB.
Crpyktypsl OenkoBoii Mojekyinbl. llepBuunasi cTpykTypa Oenka, menTuaHas
CBs3b. BTopuuHas, TpeTHYHAas, 4YETBEpTUYHAs CTPYKTYyphl. JleHarypamms.
CoiictBa 6enkoB. Knaccupukanus 6enko. buonornueckue QyHKIUN OSIKOB.
VYrneBonbl. MoHOcaxapupl, AMCAXapuibl, OJMIrOCaxapujbl M MOJUCAXAPUJIBI.
O0mmii mmaH CTpoeHus U (DU3UKO-XMMHYECKHE CBOHCTBAa  yTJIEBOIOB.
buonoruueckue GyHKIMU YTI€BOJOB.

Jlunuasl.  'mapodunsHO-rHApOdOoOHBIE cBoiicTBa. Kiaccudpukamus JIUOUIOB.
Tpurmuuepuasl, ¢ochonunuasl, BOCKH, cTepounbl. buonormdeckue QyHKIUN
munuaoB. OOmMe CBOMCTBA OMOIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, MOJTYITPOHULIAEMOCTb.

HyxneunoBbie xucnorel. JIHK n PHK. Crpoenue HYKIEHHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunnun xkommuiementapaoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoiinast cimpans. Mectonaxoxxaenue u ononorndeckue ¢pyakuun JJTHK.
Bune PHK. @ynkuuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBs3u B Moiekyie ATO.
buonoruueckue pynkunu AT®. BoccTaHOBICHHBIE IEPEHOCUNKH, UX QYHKIIUHU B
kietke. CekBenupoBanue JJHK.

CrpykrypHast Ouomnorusi: OMOXMMHYECKHE ¥ OMO(H3UYECKHE WCCIICTOBaAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T
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Tumel  KJIETOK: 9JyKapuOTHYecKas W  Hpokapuotudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHHe MPOKAPUOTHYECKON KiIeTKU. KileTouHas cTeHKa OakTepwil W apxei.
Oco0eHHOCTH CTpPOEHUsl TreTepoTpOoPHOM U aBTOTPO(PHON MPOKAPUOTHUECKUX
KJIETOK. MecTo 1 posib IPOKapUOT B OMOIIEHO3AX.

Crpoenne u GyHKIIMOHHPOBAHHME JYKAPUOTHYECKOW KieTku. [lmazmatudeckas
MeMOpaHa (ruiazmanemma). CTpykTypa Iia3mMaTHueckoi MeMmOpanbl. TpaHcmopT
BELIECTB 4Yepe3  IUIa3MaTHYecKyl0o MeMOpaHy: mnaccuBHbIM  (nuddysus,
obneruénnas nudQys3us), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). Ilomymponumaemocts wMemOpanbl. PaboTa HaTpuii-KaaueBoro
Hacoca. DHAOLUMTO3: MUHOIUTO3, (aronuro3. Dk3omuTo3. KieroyHas creHka.
CrpykTypa v QyHKIIUU KJIECTOUYHON CTEHKHU PACTEHUM, TPUOOB.

Huronna3zma. Lurozons. Ilutockener. JIBumkeHue uuTomiazMbel. OpraHoOWabI
kieTkd. OmgHOMEMOpaHHBIE OPraHOWIbI KJIETKH: OJHJOIUIa3MaTU4YeCKas CeTh
(BIIC), ammapat 'oabmku, TU30COMBI, UX CTpoeHHE U (PyHKIMU. B3aumocBs3b
OJIHOMEMOpaHHbIX OpPraHOMIOB KJIETKU. CTpOeHHE TpaHyJSPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB.CHHTE3 KIETOYHBIX MemOpan. [ maakuit




(arpanynsipHbIi) SHAOIIa3MaTHUYECKU peTukyinyM. CekpeTopHas QYHKIHS
annapata [onpmku. TpaHcnopT BemecTB B KieTKe. Bakyonau pacTHTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHH, IUTACTULBL.

CrpoeHue M (QYHKIMM MUTOXOHIApUNA M Iutactui. llepBuuHble, BTOpPUUYHBIE U
CIIO)KHBIE  TUIACTHABI  (OTOCHHTE3UPYIOIMIMX  JyKapuoT.  XJIOPOIUIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BHICIIMX PACTEHUH.

HememOpannbie opranowabl kiaeTku CrpoeHne W (QYHKIMH HEMEMOpaHHBIX
OpraHouJioB KieTku. Pubocombl. MukpoduiameHTsl. MpllieuHble  KIETKH.
Mukpotpybouku. Knerounsiii nentp. CTpoeHuWe U JBIKEHHE JKTYTHKOB H
pecHuueK. MUKpOTpyOOUKH LIUTOILIA3MBL. LleHTpHOIIb.

SAnpo. O6Gomnouka sapa, XpOMaTHH, KapuoIjiasMma, SAPBIIIKH, X CTPOCHHE U
byHkuuu. SnepHbrii OeNKOBBIM MaTpuKC. [IpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOoM B MHTep(a3HOM sape. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BxmroueHusa. CpaBHHUTENbHAs XapaKTEPUCTHUKA KIETOK JyKapHOT

(pacTUTENBbHOM, )KUBOTHOU, TPUOHOIN)
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AccuMUISIIIMS U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTabonu3Mma. Tumbsl oOMeHa
BEIIECTB: aBTOTPOHBIN M TeTEpOTPOPHBIA. YYacTHe KHUCIOpPOJa B OOMEHHBIX
nporeccax. OJHepreTuueckoe oOecreueHne KIeTKu: mnpesBpamernne ATD B
oOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTro
Metabonusma. DepMmMeHTB, MX CTpPOEHUE, CBOWCTBA W MEXAaHMU3M JIEUCTBUA.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOpraHMYECKHX KaTanu3aTopos. bemku-
aKTHBATOPbl M OEIKU-MHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTaTHBHBIX
peaKiuii 0T pa3IUYHbIX PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BemlecTB B KkieTke. Porocunre3. Poib
XJIOPOIUIacTOB B mporecce ¢oTtocunre3a. CBeroBas W TeMmMHOBas  (asbl.
[TpoxyktuBHOCTH (hoTOCHHTE3a. BiusiHMe pa3nuyHbIX (aKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne (POTOCUHTE3A.

Xemocunres. PazHooOpa3ue opraHu3MOB-XeMOCHHTETUKOB: HUTpUULIUPYIOIIKE
OakTepuu, >Kelne300aKTepuu, CepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAYCHHUE
XEMOCHHTE3A.

AHas’poOHble opraHu3Mbl. Buapl Oposkenus. IIpoaykTbl OposkeHMsT U UX
UCIIOJIb30BaHUE YENIOBEKOM. AHa’pOOHbIE MHUKPOOPTraHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHU3MBbl. DTarmbl SHEPreTUYECKOro oomeHa. [loAroToBHTENbHBIH
sTan. [ MMKonImu3 — 0eCKUCIOPOIHOE PACIIETIIIEHHUE TIFOKO3BI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE AbIxaHue. Poap MUTOXOHApUN B
nporeccax Ouojormueckoro okucieHus. L{ukmmueckue peakiyu. OKACIUTENBHOE

dochopunmuposanue. IlpenmyrnectBa a’poOHOro MyTH OOMEHa BEILIECTB IEpen




aHa’pOOHBIM. DPPEKTUBHOCTHIHEPTETUYECKOTOOOMEHA

2.5

Peakuun MarpuuHOro cuHresa. IIpyHIHII KOMIUIEMEHTApHOCTH B PEaKIMAX
MaTpU4YHOro cuHTe3a. Peanu3anus HacnencTBeHHOM nH@opmanuu. ['eneTnueckuit
Kof, ero coicTBa. Tpanckpunuus — maTpuunblid cuHTe3 PHK. Ilpuniumnst
TPAHCKPUIILMN: KOMILIEMEHTAPHOCTh, aHTUNAPAIUIEIBHOCTD, ACHMMETPUYHOCTD.
Tpancmsiius u e€ 3tanbl. Yuactue TpancnopTHbix PHK B OunocuHTeze Oenka.
VYcnoBus Ouocunreza Oenka. KoaupoBanue amuHokuciaor. Ponb pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHoma y NpoKapuoT U DYKapuoT. Peryisius akTUBHOCTU I€HOB Y
npokapuot. ['unore3a omnepona (®@. XKako6, K. Mano). Perynsamus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTo4HbIi roMeocTas.

Bupycel — Heknerounble (GOpMBI KH3HM U OOnMraTHele napasutbl. CTpoeHHe
IPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycuble 3a0osneBaHus 4denoBeka, *KUBOTHbIX, pacteHuil. CIIN/], COVID-19,

COoMaJIbHBIC U MCIUITNHCKHUEC HpO6JIeMI)I

2.6

Kinerounsrii nuki, ero mepuos! u peryisnusi. Uarepdasza u muto3. OcobeHHOCTH
NPOIECCOB, MpoTeKaromux B HHTEpdasze. [loaroroBka KIETKH K ACICHHIO.
[Ipecunternyeckuil (IOCTMUTOTUYECKUI ), CHHTETUYECKHI M TTOCTCUHTETUYECKUN
(IpEeMHUTOTUYECKHI ) TTIEPUOIBI HHTEP(a3HI.

Marpuunsiii  cunte3 JIHK — perumkanumsa. Ilpunnuner permmkannun  /JIHK:
KOMIUIEMEHTAPHOCTb, IMOJYKOHCEPBAaTUBHBI CUHTE3, AaHTUIIAPAIIIEIBHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomeps! u
TeIoMepa3a. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTUMl. JlurioumHbeii u
ramioniHblii - HaOopbl XpomocoM. ['omonoruunbie Xpomocombl. IlosoBbie
XPOMOCOMBI.

Henenue xnetkn — Muto3. CTaiuu MUTO3a U MPOUCXOIAIINE B HUX IMPOIECCHI.
Tunel mMuto3a. KaprokumHe3 M 1UTOKMHE3. buonormyeckoe 3Ha4€HHE MUTO3a.
Perynsuus mutoTHueckoro nukia kiaetku. [IporpammupyemasikieTouHasruoens
— arornTo3.

(DYHKHI/IOHaﬂbHaHFeHOMI/IKa

OpFaHI/ISMKaK6I/IOHOI‘I/I‘leCKaﬂCI/ICTeMa

3.1

OOHOKJIETOYHEIE, KOJOHMAJIbHEIE, MHOT'OKJIETOYHEIE OpraHu3Mbl n
MHOTOTKaHEBbIC OPTaHU3MBI.

@dopMBl pa3MHOXKEHUSI OPraHU3MOB: Oecroyioe (BKJIIOYAsi BEreTaTUBHOE) U
nosoBoe. Buabpl  OGecrosioro  pa3MHOXKEHHMs: OYKOBaHUE, CHOPYISAIUSA,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [1onoBbie KIeTKH, Wiu rameTsl. Melos. Ctaauu meitosa.

IToBenenne xpomocoM B Meno3e. Kpoccunrosep. buosornueckuii cMbIca Meio3a




1 IIOJIOBOTO ITporecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiueBoe passutue. l'ameroreHe3 y >KMBOTHBIX. [losoBbIE JKene3bl.
OOpa3oBaHue u pa3BUTHE TMOJOBBIX KieTok. CrepMaToreHe3 M OOIEHE3.
CtpoeHue NOJOBBIX KieTOK. OIUIOZOTBOPEHHE M SMOPHOHAIBHOE pPAa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WupuBuayanbHoe pas3BuUTHE OpraHu3MoB (oHToreHes). Craaum smOpHOreHesa
KMBOTHBIX (Ha mpumepe Jisryiku). poonenue. Tunsl gpodiaenus. OcoOeHHOCTH
JpoOJIeHUsT MIICKONUTAIOLIMX. 3apOblIIeBble JIMCTKH (racTpyisnus). 3akiagka
OpraHoOB M TKAHEW W3 3apOABIIIEBBIX JMCTKOB. B3auMHOE BIIMSHHE 4YacTel
pa3BUBAIOLIETOCA 3apojpllla (SMOpHOHAIbHAS MHAYKLMS). 3akjiajka IUIaHa
CTPOEHHUS >KMBOTHOIO KakK pe3yJbTaT HEPAPXUYECKUX B3aMMOACHCTBUI TI'€HOB.
Bnusnue Ha »MOpUOHAIBHOE pa3BUTHE DPA3IMUYHBIX (DAKTOPOB OKpYXKaroLIeH
cpeapl.

Poct u pa3Butue xuBoTHBIX. [TocTamOproHanbHbIi iepuo. Ilpsmoe u Henpsmoe
pasButHe. Pa3Butne ¢ Mmeramop¢o30M y OECIO3BOHOYHBIX M IO3BOHOYHBIX
KHUBOTHBIX. buonorndyeckoe 3HaueHHWE NPSAMOrO M HENPSIMOIO pPAa3BUTHA, UX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa >KUBOTHBIX. DaKTOpbl perynsluu
pocTa KHMBOTHBIX W uyesnoBeka. CTaauyM TNOCTIMOPUOHAIBHOTO pPa3BUTHS Yy
’KMBOTHBIX U uesoBeKa. [leproabl OHTOreHesa yeaoBeKa.

Pasmuoxxenne u pasButHe pacteHuid. ['amerodpur u cnopodur. Meiio3 B
KU3HEHHOM 1MKie pacteHuid. (OOpa3oBaHWe Crmop B Mpolecce Meiosa.
I'amerorenes y pactenuil. OIUIOOJOTBOPEHME U Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OII0A0TBOPEHHE Yy LIBETKOBBIX pacTeHuil. OOpa3zoBaHue u

pa3BuTHE ceMeHH. MeXaHU3Mbl PeryJisiliid OHTOT€HEe3a Y paCTeHUI U dKUBOTHBIX

HCTOpI/IH CTAaHOBJICHHA W pa3BUTUA TI'CHCTHKH KdK HaAyKH. OCHOBHEBIE
TCHETHYCCKHUE IIOHSATHS M CHMBOJIBI. | OMOJOrMYHEIC XpOMOCOMBI, AJJICIIBHBIC

I'CHbI, AJIBTCPHATUBHBLIC IIPU3HAKH, HOMI/IHaHTHBIf/'I u peuecanHHﬁ IIpU3HAK,

32 rOMO3MI0Ta, TE€TePO3UroTa, YMUCTast JIMHUSA, THUOPHIBI, TEHOTHUN, (EHOTHII.
OCHOBHBIEMETOIBITEHETUKHU: TUOPUI0TOTHUECKU, LUTOJIOTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU I
Momnorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKOH eIMHO00pa3ust
ruOpuioB mnepBoro mnokoneHus. [IpaBuno pomuHupoBanusa. Brtopoit 3akoH
MeHgens — 3akOH paculCIUICHMs Ipu3HAakoB. LluTonormyeckue OCHOBBI

13 MOHOTHOPHIHOTO CKpellMBaHus. | uoTe3a YucTOTH raMer.

AHanuzupyroiiee ckpemuyBanue. [IpoMeXyTOUYHBIM XapakTep HaclieIOBaHUs.
Pacuienyienue npu3HaKkoB MPU HETIOJIHOM JIOMUHUPOBAHUU.
Jurubpunnoe ckpeumBanue. TpeTtuil 3akoH MeHzenss — 3aKOH HEe3aBUCHMOTO

HacCJICa0BaHUA IIPHU3HAKOB. I_II/ITOJIOFI/ILIGCKI/IG OCHOBBI




JTIUTHOPUTHOTOCKPEIIIBAHMUS.

CuerienHoe HacnenoBanue npusHakoB. PabGorer T. Moprana. CueruieHHoe
HACJIEIOBAHUE T€HOB, HApYILICHUE CLEIUICHUS MEXKIy IeHaMH. XPOMOCOMHas
TEOPUS HACJIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHU3M ONpeneiaeHus mnoyia. AyTOoCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTeporaMeTHbId MOoJ. ['eHeTnyeckas
CTPYKTypa IOJIOBBIX XpomocoMm. HacnenoBaHue npU3HAKOB, CLEIUIEHHBIX C
TOJIOM.

'enoTun kak wnenoctHas cucrema. [lieloTponus — MHOMKECTBEHHOE IEHCTBUE
reHa. MHOK€eCTBEHHBIMAIUIEIU3M. BzaumopeicTBUEHEANIENBbHBIXTE€HOB.

Kommnemenrapaocts. Onucras. [loaumepus
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BzaumoneiicTBue reHotuna u cpezpl npu popMupoBanuu Gpenoruna. Vi3sMeH4nBoCTb
npu3HaKkoB. KayecTBeHHbICE M KOJIMYECTBEHHBIC MPU3HAKW. BuUabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHA U HACJICJICTBEHHAS.

MoudukaimonHass ~ W3MEHYHUBOCTb. Poms  cpeast B dbopMupoBaHUA
MOU(PHUKAMOHHON M3MeHYnBOCTH. HopMma peakiuu npu3Haka. BapuaoHHBIH psin
n BapuarmonHas kpuBas (B. HWoranncen). CoiicTBa MOIM(PHUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunmueckass M3MeHYNBOCThL. CBOMCTBA T'€HOTUIINYECKON M3MEHUYHUBOCTU. BHUIBI
TeHOTUITHYECKON N3MEHUYNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KoMOnHaTBHAsT W3MEHUMBOCTH. Mei03 W TIOJOBOM Tpomecc — OCHOBa
KOMOMHATHUBHON HM3MEHYUBOCTU. POJjIb KOMOMHATUBHONM M3MEHUMBOCTH B CO3JIaHHU
TEHETHYECKOTO Pa3HOOOpa3us B Mpe/iesiaX OAHOTO BUJIA.

MyTtainmonHas ”3MEHUMBOCTb. Bubl MyTaluii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE ¥ MHIYIMPOBAHHBIE MYyTAllMU. SIEpHBIE W IUTOIUIA3MATUYECKUE
MyTaiui. CoMaTHYeCKre U T0JI0BbIe MyTauu. [[pruarHbI BOSHUKHOBEHUS MYTaITHA.
Mytarensl W UX BIUSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHX PSAOB B HacjiencTBeHHOUM u3MenunBoctu (H.U.

BaBI/IJ'IOB). BHeH,Z[GpHaH HN3MCEHYHMBOCTD U HACJICACTBCHHOCTh

3.5

Kapuotun wuyenoseka. MexayHapoaHas IporpamMma HCCIEIOBaHUS TIe€HOMa
yejgoBeka. MeTonbl  M3y4Y€HHs] TE€HETHMKH  4YeJOBEKa: TIEeHEAJIOTMYECKUH,
OJIM3HEI[OBBIH, IIUTOTCHETUYCCKUM, MOMYJISIUUOHHO-CTaTUCTUYECKHIA,
MOJIEKYJISIPHO-TE€HETUUECKUI. CoBpeMeHHOe onpeeeHue TCHOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YMCJIE C MOMOIIBIO
[I1P-anamu3a.  HacnencTBenHesle  3a0ojeBaHUsS  4YelloBeKa. [ eHHbIE U
XPOMOCOMHBIE Oose3Hn YEJI0OBEKa. bonesnn c HACJIEICTBEHHOU
MIPeIPacloI0KEHHOCThI0. 3HAaU€HNE MEAUIIMHCKOW T€HETUKH B MPEAOTBPAICHUN U

JICUEHHH TeHETHYECKUX 3a001eBaHuil yenoBeka. CTBOJIOBBIEKIETKHI




3.6

JlomecTukanus u cenekus. 3apokKIeHUE CeJICKIIMN 1 foMecTukanmu. Yaenune H.U.
BaBunoBa 0 LEHTpax MPOUCXOXKICHHUS U MHOTO0Opasusi KyJbTYpHBIX PacTCHHUH.
Posnp cenexkiyu B cO31aHMM COPTOB PACTEHMI M MOPOX KUBOTHBIX. CopT, nopoza,
TaMM. 3aKOH TOMOJIOTMYECKMX PSIOB B HACJIEACTBEHHOM u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIIMOHHON paOOTHI.

Metoapl  cenekIMOHHOM  pa0oThl. McKyccTBeHHBIM OTOOp: MaccoBbll U
WHAWBUAYaNbHbIH.  DTambl  KOMOMHAMOHHOW  cenekuuu.  Mcmbltanue
npousBoguTeNied 1Mo MmoToMcTBY. OTOOp MO TEHOTUITYy C MOMOUIBIO OLEHKHU
(deHoTHIIa TOTOMCTBA M OTOOP 0 'eHOTHITy C romotkko aHanusa JJHK.
HckyccTBeHHBIN MyTarene3 Kak MEeTo/] CeJeKIIMOHHON paboThl. PannaninoHHblil u
XUMHUYECKU MyTareHe3 KaK MCTOYHHK MYyTallid y KyJIbTypHBIX GopM
opranu3moB. Mcnonp30BaHME T'€HOMHOIO pEJAaKTHPOBAHHWS W METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust HCXOMHOTO MaTepraia sl CeIeKIIHH.
[Tonmyyenne nomumionaoB. BHyTpuBunoBas rubpuamzanms. ban3koponcTBeHHOE
CKpelllMBaHue, WX UHOpUAMHT. HepoICTBEHHOE CKpeIlMBaHUE, WM ayTOPHIHHT.
I'ereposuc u ero mpuumHel. Mcnonb3oBanue rereposuca B cenekimu. OTaanéHHas
ruOpum3aiyst.  [Ipeomornenre Oecruiomusi MEKBUIIOBBIX THOPUIOB. JlocTikeHHs

CCIICKIIUHN paCTeHI/Iﬁ U XKNBOTHBIX

3.7

OOBEKTBI, UCIIONIB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIBTYPBHI,
MHUKPOOPTaHM3MBl, HX  XapakTepuUcTUKa. TpagulMoHHAs  OHOTEXHOJIOTHS:
xje0onedyeHre,  MNOITy4YE€HHE  KHUCIOMOJIOUHBIX  IMPOAYKTOB,  BHHOJEJHE.
Muxkpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOIMYECKHX TEXHOJIOTH.
IIpoussoncreo Oenka, AMUHOKUCIIOT u BUTaMUHOB.JVCKyccTBEHHOE
OILUIOJOTBOpPEHUE. PEKOHCTpYKIUSA SHULEKIETOK W KIOHUPOBAHWE JKUBOTHBIX.
Meton TpaHCIUTaHTAaLMHU SAEP KIETOK.

XpOMOCOMHAass W TeHHasg UHXeHepus. VCKyCCTBEHHBIM CHUHTE3 Te€Ha |
KoHCTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTmkeHUS © TEPCIEKTHBBI
XpOMOCOMHOW M TE€HHOW HHXXCHEpUH. MeIUIMHCKUE OHOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIECTOK

Cucrema n MHOFOO6paSI/IC OpPraHu4YCCKOro Mupa

4.1

buonornueckoe  pasHooOpasue  opraHusmoB.  CoBpeMeHHass  CHUCTEMa
opranuyeckoro mwupa. IlpuHnmnsl kinaccupukanuu opranu3moB. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTU CTPOCHHSI M KHU3HEIEATENbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, OAHOKIETOYHbIE TPUOBI, OJHOKJIETOUHBIE BOJIOPOCIH, APYTHe
poTUCTHl. KOJOHMAIbHBIE OPraHU3MBl. J[BMOKEHHE OTHOKIETOYHBIX OPTraHU3MOB:
amEOouIHOE, KTYTUKOBOE, PECHUYHOE. 3allUTa y OJHOKJIETOYHBIX OPraHH3MOB.

Pa3I[pa)KI/IMOCTL Y OAHOKJICTOYHBIXOPIraHU3MOB. Takcucel




4.2

MHorokyieTouHble pacTeHus. B3anmMocBsa3b 4acTeil MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraHbl U CUCTEMBbl OPraHOB MHOTOKJIETOUYHOIro opraHuszma. Opranusm
Kak eauHoe 1nenoe. TkaHM pacreHu. Tumbl pacTUTENBHBIX  TKAHEH:
oOpa3oBarenibHass, TOKPOBHAs, IPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobennoctuctpoeHusi, GyHKIUN U PACTIONOKEHUSATKAHEH B OpraHaxpacTeHun

4.3

BereraTtuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUd. OYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. [[BHskeHUE MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBI U
Hactud. llornomeHue BOJBI, YIJIEKUCIOrO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [pixanue pactenuil. J{uddysus razoB yepes MoBEpPXHOCTb KIETKH.
TpaHncnopTHble CHCTEMBI pacTeHHil. Bblaenenue y pacreHuid. 3amura y
MHOTOKJIETOYHbIX pacTeHud. Kyrtukyna. CpeactBa MmacCMBHOM M XUMHYECKOMN
3amuThl. OUTOHLIUIBL.

PazapaxxuMocTs M perynduus y opraHu3MoB. Pa3apakuMoCTh M peryystuus y

MHOT'OKJICTOYHBIX paCTeHI/II\/'I. POCTOBBICB@HIGCTB& 1 UX3HAYCHUEC

4.5

MHoOrokieTouHble  KUBOTHbIE. B3auMOCBS3p  4acTeil  MHOTOKJIETOYHOTO
opraHnusma. TK’c’tHI/Ij Oopradbl U CUCTEMBbI OPraHOB MHOTOKJICTOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe uenoe. 'omeocta3. TkaHHU >KMBOTHBIX W 4Ye€lIOBEKa. THIIbI
JKUBOTHBIX TKAHEH: JMIUTEIUAIbHAs, COCAUHUTENIbHASA, MBIIICYHAs, HEpPBHAs.
OcoOeHHOCTH CTpOeHUS, (QYHKIMA M pACHOJOXKEHUS TKaHEHl B OpraHax

JKHUBOTHBIX U YC€JIOBCKaA

4.6

Oprassl 1 cUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMM OPraHOB U CHCTEM OpIaHOB.
Omopa Ttenma opranu3MoB. CKeJIeTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHblii 1 BHyTpeHHU# ckeneT. CTpOEHHE U TUIBl COEIMHEHUs
KOCTEH.

JIB)K€HHE MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme xwuBOTHBIX. IluTanume
MO3BOHOYHBIX KUBOTHBIX. Jlpixanue kuBOTHBIX. KokHOe npixanue. XKabepHoe u
JIEFOYHOE JIBIXaHHUE.

JIpIXaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIMOHHOE YCJIOKHEHHE CTPOECHUS
NETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenpHas cucTeMa YeloBeKa. MexaHu3M
BEHTWIIIMM JIETKUX Yy NTUI M MJIEKOMMTAOIUX. TpaHCIOPT BEUIECTB Yy
opranu3moB. TpaHcmopT BemiecTB y JKMBOTHBIX. KpoBeHOcHas cuctema u €€
opranbl.  KpoBeHocHass ~ cuctemMa  IMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpamieHusl. OJBOJIOIUOHHBIE YCIOXXHEHHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI IO3BOHOYHBIX >KMBOTHBIX. Bpinenenue y opranusmoB. Beiaenenue y
KUBOTHBIX. COKpaTuTENbHbIE BaKyoau. Oprassl BbiieneHus. CBsA3b MOJIOCTHU TeNa
C KpPOBEHOCHOM M BBLACIUTEIBHON CUCTeMaMU. BrplieneHue y NO3BOHOYHBIX
KUBOTHBIX. 3allluTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI H HX

IIPOU3BO/IHBIE.




PaznpaxxuMocTh U perysius y Opranu3MoB. Pa3pakuMoCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3npa)kuMoCTh M peryisinuss y MHOTOKJIETOYHBIX
pactenuil. PocToBble BelecTBa U MX 3HaUEHUE.

HepBHas cucrema u pediaekTopHast peryisiuusi Y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u e€ oT/1es1bl. DBOIIOIMOHHOE YCIOKHEHUE CTPOCHUST HEPBHOM
CHCTEMBI Y KHBOTHBIX.

Pa3zpaGotka aiaroputMoB u mnporpamMm ais 3(PQeKTHBHON (QyHKIMOHAIBHOM
AHHOTAllMM  TCHOMOB,  TPAHCKPHIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHKPOOPTraHU3MOB, PACTEHHMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl ¥ cucTeMbl OpraHoB 4enoBeka. OTJeNbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedraextopHas myra. be3ycloBHBIE M yCIOBHBIC
peduexcel. 'ymopanpHast perynsuuss U SHIOKPUHHAS CHUCTEMa >XHUBOTHBIX H
yesoBeka. JKene3bl SJHIOKPUHHOM CUCTEMBI M UX FOPMOHBI. [IeiiCTBHE TOPMOHOB.
B3aumocBs3p HEpBHON M HHIOKPUHHON cucTeM. [ unoramamo-runodusapHas

cucrema. Pedexc u pedaexropnas ayra. besycioBHbIe U yCIOBHBIE peIeKCh

5.2

3ammra opranu3ma ot OosesHeil. IMMyHHas cucteMa denoBeka. KietouHsiii u
TYMOpaJIbHBIA UMMYHUTET. BpokIEHHBIN, NpHOOpPETEHHBIN crenuduyecKuii
UMMYHHUTET. Teopusi KJIOHAIbHO-CeNEeKTUBHOro ummyHutera (IL.Dprmx,
®.M.bepner, C.ToneraBa). BocmamurenbHble OTBETHI OpraHu3MoB. Pomb

BPOXIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA
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KpoBeHocHast cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbI U KpPOBb.

KpyrukpoBoobpamenus. Pabotacepana u e€perymsmus

5.4

Hpixanue yenoseka. Juddysus razoB uepes MoBEpXHOCTh KIETKH. JlpixaTeapHas
cucteMa  uenoBeka. JlpIxaTelbHass ~ MOBEPXHOCTb.  PerynsiuusbIXaHusl.

JIpIxarenbHbICO0BEMBI

5.5

HnmeBapHTeanaﬂ CUCTEMA YCJIOBCKA. OT,Z[GJIBI IMMUIICBAPUTCIIBHOTO TpaKTa.
HI/IIJ_ICBapI/ITCJ'ILHBIe)KCJ'IGSBI. BHYTpI/IHOJ'IOCTHOC u

BHYTPHKJICTOUYHOCTINIIICBAPCHUEC

5.6

[TokpoBel M ux mnpousBoaHble. Opranbl BbiAgeneHusa. Ilouku. CrtpoeHue u
¢byHKIMOHUpOBaHUE HeppoHa. DuibTpauus, ceKkpeunus 1 o0paTHOE BCACHIBAHUE

KaK MEXaHU3MbI pabOThI OpraHoB BbiAeneHus. OOpa30BaHNEMOYH Y YEJIOBEKa

5.7

I[BI/I)KGHI/IG YyeJIoBeKa: MblmeuHas cucrtema. CKelleTHEIS MBIIINObLI XU HUX pa60Ta.

CtpoeHnue U TUIBICOEAMHEHUSKOCTEN

Teopust 3Bomtonnu. Pazputre xu3HU Ha 3emiie

6.1

OpomtonimonHass  Teopuss Y.  JlapuHa. IlpeanochbulkM  BO3HUKHOBEHHS

JdapBUHHU3MA. Kuszee 1 Hay4dHas ACATCIbHOCTDb 4. Z[apBI/IHa.




JBrxyme cuibl 3BosionMK BUAOB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH
pPa3sMHOXKEHHSI OpraHM3MOB, HACJIECTBEHHAass HW3MEHYMBOCTb, Oopnrba 3a
CYLIECTBOBaHUE, €CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernyeckor teopuu 3postonmu (CTD). HeltpanbHas Teopus

SBOJIFOLIHAM. CoBpemMenHast J3BOJTFOLIMOHHAA OUOJIOTHS.
3HAuEHUEIBOIIOLIMOHHONTEOPUHN B (bopMHPOBAHUNECTECTBEHHO-
HAyYHOWKApTUHBIMHPA

6.2

[Tonmynsauus kak 3ieMeHTapHass eQuHHULA 3BoJoLUU. COBpEMEHHBIE METObI
OLICHKH T€HETHMYECKOTO pa3HooOpa3usi M CTPYKTYypbl Homynsuuid. 3menenue
reHooHa MOMYJSIUM KakK »3JIEMEHTApHOE »SBOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHbIe (aKTOPHI (IBUKYIIME CHIIBI) SBOJTIOIMUA. MyTallMOHHBIH Mporecc.
KombOunaruBHasi u3aMeH4MBOCTb. J[peil) reHoB — ciydaiiHble HEHamnpaBlICHHBIC
W3MEHEHUsI 4acTOT ajulesied B momyisaiusax. Jddext ocHoBaTens. Mwurpaiuu.
Wzonsimust momynsinuid: reorpaduueckas (MpOCTpaHCTBEHHAs), OWOIOTHYECKast
(penponyKTHBHas).

EcrecTBeHHBIH OTOOp — HampaBisAOmMUA — GakTop dBOMOIUU.  DOpMBI
€CTECTBEHHOTO  OTOOpa:  ABWXKYLIMM, CTaOWIM3UPYIOLUIUI, pa3pbIBAIOLIUI
(mu3pynruBHbIi). [TooBOI 0TOOD.

[TpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIUH.
Bo3nukHOBeHHe — mpucnocoOieHuit y  opraHu3mMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOiaeHuit y opranu3mMoB. OTHOCUTENBHOCTh
IIPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm U cTpyKTypa. BumooOpa3zoBaHue Kak —pe3yibTar
MUKpO3BOIIOIUHU. M3omsauus — kiarodeBoil (axktop BumoobOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1000pa30BaHMUS: aJUIONATPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOWIU3ALINS,
rubpuau3anys). JnurenbHOCTh 3BOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BosOLIMOHHON OMONIOrMM B pa3pabOTKEe HAyYHBIX METOJOB COXpPaHEHUs
Ooropa3zHooOpasus. MUKpPOIBOIIONKS M KOJBOIIOIUS MApa3sUTOB M HMX XO3S5EB.
MexaHu3mbl (OPMUPOBAHUS YCTOMYMBOCTH K AaHTUOMOTHUKAM U CIIOCOOBI OOPHOBI

Cc Hel

6.3

Metoapl n3ydeHus: MakpolBoJonuu. llaneoHTonormuecknue MeToabl M3y4deHUs
sBostonu. Ilepexonnbie popMbl U PUIOreHETHYECKHUE PSAIbI OPTaHU3MOB.

Bbuoreorpaduyeckune metoasl n3ydenus 3omonnud. CpaBHeHHE (IOPHI U (ayHBI
MaTEepUKOB M O0CcTpoBOB. broreorpaduueckue obnactu 3emnu. Buasl-sHaeMuku u

PCIIUKTEI.




DOMOpHUOIOrHYECKUEe W  CPaBHUTEIBHO-MOP()OIOrHYECKUe METOJbl U3YUYEHUS
HBOJIONMH. | eHETHYeCKHEe MEXaHW3MbI HBOJIOIUH OHTOTCHE3a M MOSBICHHS
HBOJIIOLMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMYHBIE M  AHAJOTMYHBIC  OPIaHBI.
PynumeHntapHple  opraHbl W aTaBU3MbBl.  MOJIEKYJISIpPHO-TEHETHUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe  METOABl  W3YYEHHUS  DBOJIOIHH.
I'omonornynsie reHsl. COBpEeMEHHBIE METO/bI MOCTPOSHHS (DUIOTCHETHYECKUX
JICPEBbEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBuiia) SBOJIONUH. HeoOpaTUMOCTh 3BOJIIOIUH.

A[[aHTI/IBHa}I paguanus. HepaBHOMepHOCTBTCMHOBBBOHIOL[I/II/I

6.4

Hayunple THIOTE3bl TPOMCXOXKACHUS JKM3HM Ha 3emie. AOHOreHe3 W
na"crnepmus. JJoHayuHble MPEeICTaBICHUS O 3aPOXKACHUH KHU3HH (KPEATUOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS KU3HU U €€ ONPOBEPKEHUE ONBITAMU
®. Pemu, JI. Cnamnanuanm, JI. Tlacrepa. IlpoucxoxaeHue KU3HM U
acTpOOHOIIOTHS.

OcHoBHbIE 3Tanbl HeOpraHmdeckoi sposmonuu. [lnanerapHas (reosoruyeckas)
HBOJIONMA. XUMHUYECKass 5SBOMIONMA. AOHOTEHHBIH CHHTE3 OpraHHYecKuX
BemecTB W3 Heopranmueckux. Ombit C. Mmmnepa u I'. FOpu. O6pazoBanue
noauMepoB u3 MoHoMepoB. KoanepBatHas rumnore3a A.M. Omapuna, rumoresa
nepsuyHoro OynboHa JIx. XonaelHa, reHeruyeckas rumnoresa . Mémnepa.
Pu6osumsr (T. Yek) u rumoteza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE NMPOTOKIIETKH.

Hctopus 3emnu u MeToapl €€ u3ydeHus. lVckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononorust u €€ meronasl. OTHOCHTENbHAsE W aOCONIOTHAsE T€OXPOHOJIOTHSL.
I"'eoxpoHoOsIOrMUecKas 1Kaja: 0HbI, IPbl, IEPUOBI, TIOXH.

HavanpHple dTanbsl opraHndeckon 3BoyOIUH. [losiBieHMEe M 3BOIOLMA NEPBBIX
KJIETOK. OJBoyouus MeTrabonu3Ma. BO3HHKHOBEHHME TEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKM KaK aHAJIOT MEPBbIX Ha 3eMile COOOIIEeCTB.
Crpomarosntel. I[IpokapuoThI U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOUOTeHe3). OBOJIOLUMOHHOE IPOUCXOXKICHUE
BUpycoB. IIpoucxoxneHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHue
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl HBOJIOLMM BbICIIMX pacTeHUH. OCHOBHbIE apoMOp(O3bl
pactenuii. Bpixon pacteHuit Ha cymy. llosBieHue CHOpPOBBIX pacTEeHUN U
3aBoeBaHne uMu cymu. CeMeHHble pacTeHus. lIpoucxokieHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Talbl HBOJIOLUM KUBOTHOrO MHpa. OCHOBHbIE apoMOp(o3bl
KUBOTHBIX. Bennckas ¢ayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX

THUIIOB. HepBHe XOPAOBBIC KUBOTHBIC. JKusHb B BOAC. 3BOJHOI_[I/I$I IIO3BOHOYHBIX.




[Tpoucxoxaenne ampubuit u pentunuid. [IpoucxoknaeHne MIEKONMUTAOIMINX U
ntun. [IpuHnun  ximoyeBoro apomopgdosza. OcBoeHue O€CrO3BOHOYHBIMU H
II03BOHOYHBIMHU )KMBOTHBIMU CYILIH.

PazButue xu3HM Ha 3emiie 1O paM U MEPUOIaM: apXei, MPOTEepO30H, Maaeco30H,
Me3030H, KaiHOo30M. OOmas XapakTepUCTUKAa KJIMMara W Te0JOrH4eCcKUX
nporeccoB. [losiBIeHNE U paclBET XapaKTepHBIX OPraHU3MOB. YTIeo0pa3oBaHHe:
€ro yCIJIOBHSI U BIIMSHUE HA T'a30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKHE KpU3UChl Mpouwioro. [lpuuunel u
CIIECTBUS ~ MAacCOBbIX  BbIMUpaHH. COBpPEMEHHBINIKOIOTHYECKUINKPHU3UC,

€rooco0EHHOCTH

6.5

Pazpgenst m 3amaunm  antpomnosorun. Metoasl anTtpornosiorud. CTaHOBIEHUE
MPEACTABICHUH O MPOUCXOXKACHUH UeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4esioBeKa € JKUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJOBEKa €  JKMBOTHBIMH:  CPAaBHHUTEIBHO-
Mopdonoruueckue, AMOPHUOTIOTUYECKHE, (U3HOOT0-OMOXUMUYECKHE,
noBegeH4Yeckue. OTINYUS YeIOBeKa OT KUBOTHBIX. [IpsAMOX0OXKIEHNE U KOMIUIEKC
CBA3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOIl CUTHAJIbHOMN
CUCTEMBI.

JBuxymme cuibl ((pakTopsl) aHTPOTOreHe3a: OMOJIOTHYECKHE, COIHAIIbHBIC.
CooTHolieHrne OMOTOTHYECKUX M COIMABHBIX (DaKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaUU aHTPONOreHe3a. ABCTPAIIONUTEKH — JBYHOTUE MPEIKH JIOACH.
UYenoBek  ymenbld, IEpBblE  W3TOTOBICHHS  OpyaMi  Tpyaa. Yenosek
OPSIMOXOJIAIIIMA M TIEpBBIA BBIXOA Jroaed 3a mpenensl Adpuku. YenoBek
reiienpOeprckuii — oOmUN MPeIoK HeaHAEPTAIbCKOTO YeIOoBeKa M YelOBEeKa
pa3zyMHoro. YeynoBek HEaHAEPTAIBCKUN KaK BHJ JIIOJEW XOJOJHOTO KIKMMATaA.
YenoBek pa3yMHbId COBPEMEHHOTO THIA, JCHHUCOBCKHM YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 mpenenamu A Qpuku.

DBOMIONUS COBPEMEHHOTO 4eNoBeKa. EcTecTBEeHHBIH OTOOp B MOMYIALHUAX
yenoBeka. MyTallMOHHBIA mporiecc ¥ noiaumopdusm. llomynsunoHHble BOJHBI,
npeitd reHoB, Murpamus U «3¢GdEKT OCHOBATENS» B MOMYJISALUSIX COBPEMEHHOTO
4eJI0BeKa.

UYenoseueckue pacbl. Ilonarue o pace. bonbmme pacel:  eBponeougHas
(eBpasuiickasi), aBCTpajOo-HETrpoMJHas  (dKBAaTOpUalbHas),  MOHTOJOHMIHAS
(asmaTcko-aMepHuKaHCcKas). Bpems m myTu pacceiieHusi 4elloBeKa I0 IUIaHETE.
EnunctBo  yenmoBeueckux pac. HayuHas  HECOCTOSTENBHOCTH — pacus3Ma.
[Tprcnoco0IeHHOCTh YeNoBeKa K pa3HbBIM YCIOBUSAM OKpY)KAIOIIEH Cpebl.
Bmussane reorpaduueckoit cpembl u  apedida reHoB Ha MOPQOJOTHIO U

(U3HOIIOTHIO YeIOBEKA




DKOCUCTEMEI U mpucymue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun s3xosnorun. CBsI3b 3KOJIOTUH C IPYTUMHU HAYKaMHU.
Metoaer skonoruu. I[lonmeBble HaOMIOACHUSA. ODKCIEPUMEHTHI B  IKOJIOTHU:
OpUpOAHbIE W JlabopaTopHble. MoJenupoBaHue B 3KOJOTMH. MOHHMTOPUHT

OKPY’KaIOIIECH CPeIbl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okosiorndyeckue (akTopsl M 3aKOHOMEPHOCTH uX zeWctBus. Kiaccuduxaums
AKOJIOTMYECKUX (DAaKTOpOB: aOuoTHuecKue, OUOTUYECKHE, aHTPONOTEHHBIE.
OOume 3aKOHOMEpPHOCTH JEUCTBHUS JKoJormueckux QaxrtopoB. IlpaBuio
munumyma (K. IHnpenrens, 0. JIubux). TonepaHTHOCTb. DBpHOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue Qaxtoprl. CBeT Kak 3kojoruueckuit daxrop. [eiicTBue paszHbIX
Y4aCTKOB COJIHEYHOI'O CIIEKTPa Ha OpraHU3Mbl. DKOJOTHYECKHUE IPYIIIbl paCTEHUN
Y KMBOTHBIX 10 OTHOLIEHUIO K cBETY. CUTHANIbHAA poib cBeTa. DPOTONEPHOIN3M.
TemmnepaTtypa kak »dkojorudeckuii dakrtop. JlelictBue Ttemmeparypsl Ha
opranu3mbl. [1oMKuIOTEpMHBIE 1 TOMOMOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonmoruyeckuil akrop. IlpucmocoOnenust pacteHuil K
HOJ/IepKaHuIo BojHoro OanaHca. Knaccugukauus pacTeHUH 10 OTHOIIEHHIO K
Bojie. [Ipucnoco6iieHust )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, ITOYBEHHAs,
rnyOuHHAs — MOANOYBEHHAs, BHyTpUOpraHu3MeHHas.  (DPU3MKO-XMMHUYECKHE
0COOEHHOCTH cpes oOuTaHus opraHu3MmoB. IIpucrmocoOneHuss OpraHU3MOB K
KHU3HU B pa3HbIX Cpe/ax.

buonoruueckue putmel. BHennue u BHyTpeHHUE pUTMbl. CyTOUHBIE U TOIUYHBIE
put™Mbl. [IpHcrocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBHM
KHU3HU.

Kuznennole Gopmbl opraHuzMoB. [lonarue o xu3HeHHOH ¢opme. JKu3HEeHHBIE
(bopMBl pacTeHMii: JepeBbs, KyCTapHHKH, KyCTapHHUYKH, MHOTOJETHHE TPaBBI,
oJHoJeTHUE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THPOOUOHTHI, T€OOUOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

bruotnyeckne ¢axTopsl. Buasl OMOTHYECKHWX B3aWMOJCHCTBHUN: KOHKYpPEHIIHS,
XUITHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapasutusm, kKoomepauusi, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUs  (Tommueckue, ¢opuueckue, (abpuyeckue). 3HaueHUe
OMOTHYECKMX B3aMMOJCHCTBHIA JUIsI CYIIECTBOBAHUS OpPraHM3MOB B cCpeje

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUECHHS

7.3

DKOJIOTUYCCKHE XAPAKTCPUCTHUKU MOITYJISALUHA. HOHyJ’ISILII/ISI KaKk OMOJIOrHYecKas

cucrema. Poiib HEOTHOPOIHOCTHU cpeibl, (hu3nYecKux O0apbepoB U OCOOCHHOCTEH




OMOJIOrMK BUJIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpPbI MOIMYJISLHUM.
OcHOBHbBIE TIOKa3aTENM MOMYJISLUHU: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas M
[IOJIOBAst  CTPYKTypa, pPOXKIAAEMOCTb, IIPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLys.

DKkojoruueckas CTpykTypa nomyssinud. OLEeHKa YHCJIEHHOCTH MOIMYJIALHUH.
JlnHaMuka monyysinMM U e€ peryisuusd. buoTudeckui moTeHuuan NOMYJIALHH.
MonenvupoBanue JuHaMMKU —nomyiasudd.  KpuBble  pocTa  4MCIEHHOCTH
nomyisinuu. Kpuble BbDKMBaHUA. Peryisiiis 4MCIEHHOCTH MOIYJISILMNA: POJIb
(GakTOpoB, 3aBUCALIMX U HE 3aBUCSIIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpateruu BUJ0B (r- u K-cTparerun).

[TonsaTue 06 sxonornyeckoi Huie Bujaa. MectooOutanne. MHOromepHasi MOJieNb
skosiornyeckod Humu JIx.M. XatumHcona. Pa3mepsl 3KOJOrMYECKOW HUIIU.
[ToTenumanpHas U pealn30BaHHAs HULIY.

Bun kak cucrema nonymsuuid. Apeansl BUAOB. Buabpl M uX KU3HEHHbBIE
CTPATETHH. 3aKOHOMEPHOCTUIIOBEICHUS " MUTPalUKUBOTHBIX.

BI/IOHOFI/I‘ICCKI/IeI/IHBaSI/II/I‘Iy}KGPOILHHXBI/IHOB

7.4

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
OopraHu3MamH B OMOIIEHO3€e. DKOCUCTEMa KaKk OTKpbhITas cucrema (A.Jlx. Tencmn).
OyHKIIMOHATBHBIE OJIOKM OPTaHU3MOB B DKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTHI,
penyuentsl. Tpodpuueckue ypoBHH. Tpodudeckue nenu u cetu. AGUOTHYECKHE
6moxu sxocucteM. [ToUBbI U Wbl B 9KOCUCTeMax. KpyroBopoT BeliecTB U MOTOK
SHEPrUH B 3KOCHUCTEME.

OcHOBHBIE TOKAa3aTeIM IKOCHUCTEMBbl. buomacca u mpoaykius. DKOJOTHYeCKUe
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBieHnHble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuunbie u
BTOPUYHBIC CYKIECCHM W WX NPUYUHBL AHTPOTIOTCHHBIC BO3ACHCTBHS Ha
cykueccuu. Kimnmakcaoe cooOmiectBo. bruopasHooOpasue u mojgHoTa KpyroBopora
BEILIECTB — OCHOBA YCTONUMBOCTH COOOIIECTB.

[Ipuponnbie 3KOCHCTEMBI. AHTPOIIOT€HHBIE 3KOCHUCTEMBL. ATPOIKOCHCTEMA.
ArporieHo3s. Paznuuus Mex Iy aHTPOIIOT€HHBIMH M IPUPOIHBIMU YKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'opoackas diaopa u
¢dayna. CuHaHTpOMU3aLUs TOPOJICKON ¢ayHbl. buonorndyeckoe u X03sIiiCTBEHHOE
3HaYEHUE arpo’KOCUCTEM U YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[IepeHoc sHepruu M BEIIECTB MEKY CMEKHBIMH 3KOCUCTEMaMU.Y CTOWYHUBOCTh
OpraHu3MOB, TOMYyJSIUMA M HKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buochepa — oOmemnanerapuas o6ojgouka 3emid, T/€ CYIIECTBYET WU




cylecTBoBasiia >ku3Hb. Yuenue B.W. Bepnanckoro o Ouocdepe. Obnactu
o6uocdeps u €€ coctas. Kuoe BeriecTBo 6MOChEphI U ero (PyHKITUH.
3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocgepbl. OcobeHHocTH OHOChEphl Kak
rnobanbHOM  9KocucTeMbl.  JluHammueckoe — paBHOBecMe B Omocdepe.
KpyroBopotsl BemecTB u OHMOreOXMMHUYECKHE IUKIBI (yriaepoja, as3ora).
PurmugHOCTH siBICHMIA B Onochepe.

3onanbHOCTh Onoctepsl. Ilonarue o 6uome. OCHOBHbIE OMOMBI CYIIH: TYHApa,
XBOMHBIE Jleca, CMEUIaHHBIE W IIUPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHH, TPONUYECKHE Jieca, BBICOKOTOphs. KimMar, pacTHTENbHBIA W
YKUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa ¥ (pyHKIHS JKUBBIX CHCTEM, OL[EHKa MX PECYypCHOro MOTEHLIHaNa U

onocdepHbIX QyHKITUN

7.6

DKOJIOTrHYecKHe KpU3UChl U WX MpU4uHbL. BozneiicTBue uenoBeka Ha O6uocdepy.
3arpsi3HeHue BO3AYyIIHOM cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOU CPEbl.
Oxpana BoAHBIX pecypcoB. Paspymienne nmouBsl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmMmara.

AHTpOIIOTEHHOE BO3JICHCTBME Ha PACTUTEIbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M >KUBOTHOTO MHupa. OCHOBHBIC TMPHUHIUIIBI OXPAaHBI MPHUPOIBI.
Kpacupie kauru. Ocobo oxpansemble mnpuponasie Ttepputopuu (OOIIT).
Borannueckue cazipl ¥ 300JJ0THYECKHUE TAPKH.

OcHOBHbIE TNPUHIMIBI YCTOWYUBOTO PA3BUTHUSl YEJIOBEUECTBA W TMPHUPOIBL.
PanmonanpHoe  MpUpPONONONIB30BAaHME U COXpPAaHEHHE  OMOJIOrMYECcKOro

pazHooOpa3us 3emiiu




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

buonorus 10 kmace [TpodunbHbIN ypoBEeHb YISOHUK ISl yHAIIUXCs 0011e00pa30BaTEeIbHBIX
YUpEKACHUH H3/1aHuE BTOPOE, IepepaboTaHHOE

[on penaxuueii .H.ITonomapeBoit Mocksa «Benrana — I'pag» 2012 1

METOIUYECKUE MATEPUAJIbBI JIAA YUUTEJIA
buonorus Temaruueckue Tectsl A.A.Kupuienko
Y4ebHo — metoaudeckoe nocoodue Jlernon 2013 r

Monekynsipras 6uonorust COOpHUK pa3sHOYPOBHEBBIX 3aJJaHUI

A.A Kupunenko Jlerunon 2014

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

https://uchi.ru/

https://myschool.edu.ru/

https:/fipi.ru/

https://oge.sdamgia.ru/



https://uchi.ru/
https://myschool.edu.ru/
https://fipi.ru/
https://oge.sdamgia.ru/







