MHHHUCTEPCTBO NPOCBEIMIEHUS POCCHIICKOM ®EJEPAIINHN
Komurer no oopazoBannio Cankr-Ilerepoypra

Aavunucrpanus Kpacnorsapaeiickoro paiiona Cankr-Ilerepoypra

I'BOY anuei Ne533
PACCMOTPEHO COI''TACOBAHO YTBEPX/EHO
MO yuutenei 3amecturenb qupekTopa  Jupexrtop
[ecTecTBEHHO-HAy4yHOH 110 YBP
o0JacTH ]
Kynn MLIO.
[Topeukuit A.M. Ilpuka3 Ne430-1 ot «06»
oT «06» utonst 2026 1. utoHs 2026 .
Comnosbena E. HO.
npenceaarens MO
[IpoTokoin Ne5 ot «06» nroHs
2026 1.
PABOYAS ITPOT'PAMMA

(ID 10030959)

yueOHoro npeamera «buoJsiorusi. Yriy0JieHHbIN YPOBEHb)

u1st ooyuaroruxcs 10 x6 —11 x6 kmaccos

g g
0 OOKYMEHT NOAMWUCAH

SNEKTPOHHOM noﬂnHCmeaHKT-I[[eTepﬁypr 2026
Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

L y




IHosicHUTEIbHAA 3AIIMCKA

[Tporpamma o yue6HOMY ipeamety "buonorus” (nanee - OMOIOTHS) HA YPOBHE CPETHETO OOIIETO
oOpa3oBaHus paspadborana Ha ocHOBe DeepaibHOTO 3akoHa 0T 29.12.2012 Ne 273-D3 «O6
obpaszoBanun B Poccuiickoit @enepanuny, ®I'OC COO, Konuemniuu mnpernosaBaHus yaeOHOTo
npeamera «broorus» u OCHOBHBIX MOJIOKEHUH (enepanbHoil paboueii mporpaMmMbl BOCITUTAHHUS.

VYueOuslit npeameT «buonorusy yriyonéunnoro ypoBHs usydenus (10—11 xmaccel) siBisieTcsl OTHUM
13 KOMIIOHEHTOB TIpeIMeTHON 00nacTu «EcTecTBeHHO-HAYYHBIE TpeaAMEThy. CoriiacHO
nosioxeHussM @I'OC COO npodunbHbIC yaeOHBIE IPEIMETHI, H3ydaeMble Ha yriyOJaEHHOM YPOBHE,
SIBJISIFOTCSL crtocoOoM auddepeHnnanum o0yueHus Ha YpOBHE CpeaHETo 001Iero oopa3oBaHus 1
MPHU3BaHbl 00ECIIEYNTH MPEEMCTBEHHOCTh MEKy OCHOBHBIM OOIIHMM, CPETHUM OOIINM, CPETHUM
pohecCHOHANBHBIM U BBICIIUM 00pa3oBaHUeM. B TO ke BpeMst KK/l U3 3TUX YyUeOHBIX
MIPEIMETOB JIOJKEH ObITh OPHEHTUPOBAH HA IPUOPUTETHOE pPellIeHrne 00pa30BaTENbHBIX,
BOCITUTATEIbHBIX U PA3BUBAIOIIUX 33]1a4, CBI3aHHBIX C MPOodOopUeHTAIIEH 00yJarOIINXCS U
CTHMYJIMPOBAaHHEM MHTEpECca K KOHKPETHOW 00IaCTH HayYHOT'O 3HAHUS, CBI3aHHOTO C OMOJIOTHEH,
MEJIUIIMHOM, YKOJIOTUEH, IICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHomy nipeamety "buonorus" naét npeacTaBieHue o LENU U 3a/1a4ax U3yueHus
yuebHoro npenmMeta «buosnorus» Ha yriryoJaéHHOM YpOBHE, OTIpeIeisieT 00s3aTeIbHOE
(MHBapUaHTHOE) PEIMETHOE COJIEPKAHUE, M0 CTPYKTYPUPOBAHUE 110 pa3JieaM U TeMam,
pacnpeziesieHue Mo Kjaccam, pEKOMEHIyeT I10CIIeJ0BaTeIbHOCTh U3YUEeHUs yueOHOT0 MaTepuaia ¢
y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JOTUKH Yy4eOHOTO MPOLIecca, BO3PACTHBIX
ocobeHHocTel oOyuatomuxcs. B mporpamme o 6Mo0ruu peain3oBaH MPUHLUI IPEEMCTBEHHOCTH
C M3y4YeHHeM OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Oiarogaps yemy
IPOCMAaTPUBAETCS HAIIPABJICHHOCTh Ha MOCJIEAYIOIIEe Pa3BUTHE ONOIOTHYECKUX 3HAHUM,
OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, SKOJIOTHUYECKOTO
MBIILUIEHHUS], IPEJICTABICHHUM O 370pOBOM 00pa3e KU3HH, Ha BOCIIUTaHUE OEPEKHOTO OTHOILIEHUS K
OKpY’KaloIlel MpupoIHOM cpene. B mporpaMmme 1mo 61osorum Takke mokazaHbl BO3MOXKHOCTH
yuebHoro npeamera «buonorus» B peanuzanuu TpedoBanuil ®I'OC COO k ninaHupyeMbIM
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00y4eHHs U B (OpMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHON JEATETLHOCTH 00YUYaIOIIMUXCsl 10 OCBOSHUIO
coJiepKaHusl OMOJIOTMYECKOro 00pa3oBaHMs Ha YpOBHE CpeHero ooiiero oopa3oBaHusl.

VYueOHblit npemMeT «buosorus» Ha ypoBHE CpeJHero o0uiero o0pa3oBaHus 3aBepiiaeT
Ouonornyeckoe 0OpazoBaHueE B IIKOJIE M OPUEHTHPOBAH Ha paclIMpeHue U yriyOneHne 3HaHuH
00yJaromuxcst 0 >KUBOW MPUPOE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHOM OMOJI0rUH, SMOPUOIOTHH
¥ OMOJIOTHH Pa3BUTHSL, TEHETUKH, CEJIEKIIUHN, OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUEHUS M SKOJIOTHH.

N3yuenne yuebHoro npenmMera «buosiorus» Ha yriyO0JeHHOM YpOBHE OPUEHTHPOBAHO HA
MOJTOTOBKY o6yqa10nmxc;1 K nocneny}omeMy MOJTyYeHHIO OMOJIOrMYecKoro o0pa3oBaHus B By3ax
Qro o0pazoBaHusi. OCHOBY €ro CoJepKaHus

COCTaB[OK MBIV THOMMEAIKIX 3HAHNI,| TOTYYEHHBIX IIPU H3Y4EHUN 00y4aroIUMUCS
cooBBEKEROIHOMBRAMMGEHX pasiends GHOTOrHMN HA YPOBHE OCHOBHOTO 0OIIEr0
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OMOJIOTMYECKHUE 3HAHUS O PACTCHHSIX, )KUBOTHBIX, Tpubax, OaKTepHsIX, OpraHu3Me YesioBeKa, 0OIInX
3aKOHOMepHOCT$IX JKHU3HHU, JOIIOJHHUTCIIbHO BKIIFOYCHBI 6I/IOJIOI‘I/I‘-IGCKI/IC CBCACHUA HpI/IKJIaI[HOFO 148
MIOMCKOBOT'0 XapakTepa, KOTOPhIE MOKHO UCTIOIB30BaTh KAaK OPUEHTHUPHI /IS TIOCIIEIYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke MHTErpallvs OMOJIOTHYECKIX 3HAHUHN C COOTBETCTBYIOIIMMH
3HAHUSMH, TOTYYCHHBIMH 00yUYarOIIUMUCS NPH U3YYEHUU (PU3UKH, XUMUH, reorpaduul 1
MaTEMaTHKH.

CtpyKTypa nporpaMmsl 1o yueoOHoMy npeamety "bruosiorus” oTpaxaer CHCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIN MOAX0/IbI K U3y4eHHI0 Ouonorun. CoriacHo UM, U3y4aroTcs CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE AJIs )KUBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aI1H, SBOIIOINH
OpPraHMYECKOro MHUpa Ha 3eMIie, COXpaHEeHHsI OMOJIOTUYEeCKOro pa3HooOpasus miaHeTsl. Tak, B 10
KJIacCe U3Yy4aroTCsl OCHOBBI MOJIEKYJISIPHOM M KJIIETOUHOM OHMOJIOrUu, SMOPHOTIOTHU U OUOJIOTUN
pPa3BUTHUS, TCHETUKU U CEJICKIIMH, OMOTEXHOJIOTMH U CUHTETUYECKOM OMOJIOTHH, aKTyaIu3upyloTCs
3HaHUs 00yJaroIuXcs Mo 00TaHUKE, 300JI0THH, aHaTOMUHU, (pusuosiorun yeiaoseka. B 11 kiacce
M3Yy4aroTCs SBOJIOIMOHHOE YYEeHUE, OCHOBBI AKOJIOTHHU U yueHue o ouocdepe.

Y4eOHsbIi mpeamer «buoiorus» Mpu3BaH 00€CIIEYUTh OCBOSHUE 00YJIAOIIIMMHECS OMOJIOTHISCKUX
TEOpHUH U 3aKOHOB, UJCH, TPUHIIUIIOB U IPABHUJI, JISKAIINX B OCHOBE COBPEMEHHOU €CTECTBEHHO-
HAyYHOU KapTUHBI MUPA, 3HAHUW O CTPOCHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KIIETKH, OPTaHU3Ma,
MOITYJISIIIAH, OMOIIEH03a, SKOCUCTEMBI, O BEIIAFOIIUXCS HAYIHBIX TOCTHIKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTUH, MPUKJIAIHBIX aCTIEKTaX OMOJIOTUYCCKUX 3HAHUU. J{J1s1 pa3BUTHS U
NOJIeP)KaHuUsI HHTEpeca 00YJatorXcsi K OMOJIOTHH HAPSILy CO 3HAYUTEIBHBIM 00BEMOM
TEOPETUYECKOTO MaTepHasa B COJEPKAHUU IPOTPAMMBI 110 OMOJIOTHH MTPEIYCMOTPEHO 3HAKOMCTBO
C MCTOPHUECH CTAHOBJICHUS M Pa3BUTHSI TOW WA MHON 00JIaCTH OMOJIOTHH, BKJIAZIOM OTEUYECTBEHHBIX
1 3apyO0eKHBIX YYEHBIX B PEHICHUE BAKHEHITUX OMOJIOTUYSCKUX M DKOJIOTHUECKUX MTPOOIIEM.

Llenb n3yuenus yuebHoro npenmera «buonorus» Ha yriiy0JaEHHOM ypOBHE — OBJIa/IeHUE
00y4aromyMUCs 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAIBHOW OPraHU3alliK KUBBIX CUCTEM Pa3HOTO
paHra v npuoOpeTeHre YMEHUH HCII0JIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUH HHTEpeca K
onpeneneHHoi o01acTu mpodhecCuoHaIbHON 1eITeTbHOCTH, CBA3aHHOM ¢ OMOJIOTHEH, UITH K
BbIOOPY y4eOHOr0 3aBeIeHUs AJIsl IPOAOHKEHUS OMOJIOTHYeCKOro 00pa3oBaHusl.

Joctuxenue nenu usydeHus: yueOHoro npeamera «buonorus» Ha yriay0inEHHOM ypOBHE
o0ecreunBaeTcs pelIeHueM CIeIyoIuX 3a/1au:

OCBOEHHE 00YUYAIOLTUMUCS CHCTEMbI OMOIOTUYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTHMUECKUX
TEOPUSX, KOHIICIIIUAX, THITIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MPABUIIAX, COCTABJISFOIINX
COBPEMEHHYIO €CTeCTBEHHO-HAYYHYIO KapTHHY MUPA; O CTPOCHHUH, MHOTOOOPAa3HH U 0COOCHHOCTSIX
OMOJIOTMYECKUX CUCTEM (KJIETKa, OPTaHU3M, TIOMYJISINs, BHI, OMoreorieHo3, onocdepa); o
BBIJAIOMIUXCA OTKPBITHUAX U COBPEMCHHBIX MCCIICIOBAHUAX B 6I/IOJ'IOFI/II/I;

03HAKOMJICHHE 00YYaIONIUXCsl C METOIaMH TTO3HAHUS KHUBOU MPUPOJIBI: UCCIIET0BATEIECKUMU
MeTOaMH OMOJIOTUYECKUX HAYK (MOJIEKYISIPHON M KIETOYHOW OMOIOTHH, SMOPHOJIOTHU 1
OMOJIOTHH Pa3BUTHS, TCHETUKHU U CEJICKIIUN, OMOTEXHOJIOTHH ¥ CHHTETHYECKOM OMOJIOTHH,
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OBJIaJIcHHE 00Y4aIOIIMMUCS YMEHUSIMU: CAMOCTOSATEIbHO HaXOIUTh, AHAJTU3UPOBATh U
WCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAITHIO; MTOJIB30BATHCS OMOIOTHYECKONM TEPMHUHOIOTHEH 1
CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY Pa3BUTHEM OHOJIOTUU U COIUATBHO-I)KOHOMUYECKUMU H
IKOJIOTMYECKUMU TIPOOJIEMaMU YeJI0BEUECTBA; OLICHUBATH MOCIIECTBUS CBOCH JCSITEILHOCTH 10
OTHOILIECHHIO K OKPY)KAIOIIEH MPUPOTHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO
OKPY’KAIOIIMX JII0/Iel; 000CHOBBIBAThH U COOJIIOIaTh MEePbl MPOQPHIAKTUKN UH(PEKITMOHHBIX
3a0oJieBaHUH, MMpaBUjIa MOBEJACHUS B IPUPOJIE U oOecriedeHnst 0€30MacCHOCTH COOCTBEHHOM
YKU3ZHEJEATEIIbHOCTH B YPE3BBIYAITHBIX CUTYAIUSIX IPUPOJIHOTO M TEXHOTEHHOI'O XapaKTepa,
XapaKTepUu30BaTh COBPEMEHHbIEC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00yUaIOIIMUXCs HHTEIUIEKTYaIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH B Ipouecce
3HAKOMCTBA C BBAAIOLIUMHCS OTKPHITUSMHU U COBPEMEHHBIMU UCCIIEI0BaHUSIMUA B OMOJIOTHH,
pelaeMbIMH €10 Ipo0OIeMaMu, METOJ0JI0THel OMOIOTNYECKOro UCCIeI0BAHNUs, IPOBEICHHUS
9KCHEPUMEHTAIbHBIX UCCIIEIOBAaHUMN, peIIeHUs] OMOJIOTMUECKUX 3a/1a4, MOICIMPOBAHNUS
OHMOJIOrNYECKUX 0OBEKTOB U IIPOLIECCOB;

BOCIHTAHUE y 00YYAIOIIMUXCS IIEHHOCTHOTO OTHOIICHHUSI K KUBOM MPUPOJIE B LIETIOM U K OT/I€IbHBIM
e€ 00beKTaM U ABIEHUSAM; (POPMUPOBAHHE IKOJIOTHUECKOM, TEHETHUECKON rpaMOTHOCTH, OOIIIei
KYJIbTYpPbI IOBEJICHUS B IIPUPO/JIE; UHTETPALIMH €CTECTBEHHO-HAYYHBIX 3HAHUI;

nproOpeTeHne 00yJarOIIMMHKCS KOMIIETEHTHOCTH B PALIMOHAIBHOM MPUPOJIOTI0IB30BAHUN
(cobmroieHue MpaBuil MOBEJCHHS B PUPOJIE, OXPaHbl BUJOB, SKOCUCTEM, OMochepsl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbSI U 3JI0POBBSI OKPYKAIOIINX JIt0JIeH (COOMoaeHusT Mep MPOUIaKTUKN
3a0o0sieBaHUM, o0ecrieueHrne Oe30MaCHOCTH KUZHEAESITEIIbHOCTH B UpE3BbIUAHHBIX CUTYaIUIX
MPUPOIHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOIb30BaHUS OMOJIOTMYECKUX 3HAHUM U
YMEHHI B TOBCEHEBHOW KHU3HU,

CO3JIaHUe YCIIOBHH ISl OCO3HAHHOTO BBIOOpA 00YJAIONIUMICS WHANBUYATbHON 00pa3oBaTebHOIM
TPaeKTOPUH, CITIOCOOCTBYIOMIEH MoCeayromeMy mpodecCHOHATEHOMY CaMOOTIPEICTICHUIO, B
COOTBETCTBUU C WHIUBUIYATbHBIMU HHTEPECAMH H IMMOTPEOHOCTSIMHU PETHOHA.

O611ee uncIo 4YacoB, OTBEIEHHBIX Ha U3y4eHHE OMOJIOTUU Ha YIiyOJI€HHOM YPOBHE CPEAHETO
oOuiero oopaszoBanus, cocrapiseT 272 yaca: B 10 kiacce — 136 yaca (4 yaca B Hezeno), B 11
kiacce — 136 yaca (4 yaca B HEJIEINIO).

OT60p opraHu3aIMOHHBIX (OPM, METOJOB U CPEACTB OOYUCHHSI OMOJIOTUN OCYIIECTBIISIETCS C
ya€TOM crienu(PUKA €ro CoAep)KaHus U HAIPaBIEHHOCTH Ha MPOJI0JKEHNE OMOIOTHYECKOTO
00pa3oBaHus B OpraHU3AIMIX CPEIHEr0 MPOPECCHOHATHHOTO W BBICIIIET0 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBUEM MTPU 00YYEHUH OMOJIOTUH Ha YTiyOlIEHHOM yPOBHE SBIISETCS
MpOBeJICHUE TAOOPATOPHBIX U MPAKTHUECKUX paboT. Taxxke ydacTue o0ydarouuxcsi B BHITOJTHEHUN
MPOEKTHBIX U Y4eOHO-HCCIIeI0BaTENbCKIX Pa0dOT, TEMaTUKa KOTOPBIX ONpPENENsIeTCsl yUUTelIeM Ha
eCKIX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

0 JOKYMEHT NOAMNWCAH
9NEKTPOHHOM NOAMNUCHIO
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COJAEPKAHUE OBYYEHUA

10 KJIACC

Copep:kaHue MPOrpaMMEbI, BBIJICIICHHOE KYPCUBOM, HE BXOJHUT B MPOBEPKY TOCYIaPCTBCHHON
utoroBoi arrectaruu (I'NMA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHast OMONOTUSI — KOMIUIEKCHas Hayka. KpaTkas wcropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3y4yaemble UMU Mpobiembl. DyHIaMeHTalbHbIE, MNPHUKIAJHBIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHUH.

3HaueHue 61oa0ruu B GOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
[Tpodeccuu, cpszanHbie ¢ Ouonoruei. 3HaueHUE OWOJIIOTUM B TPAKTHUYECKOH NEATEIHHOCTH
YeJIOBEKA: MEAUIMHE, CEIbCKOM XO035ICTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JdemMoHcTpauuu

Hoptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, VY. I'apseii,
I'. Mennens, B. U. Bepranckuii, U. 1. [1aBnos, . . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBs3b OHOJIOTHM C APYrHMH HayKammy», «CucTeMa OMOIIOTHYECKHUX

HayK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXKuBble cuctembl Kak mpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX CUCTEM: €JUHCTBO
XUMHUYECKOT'O COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTb, CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAaMOOpPraHU3alus, CAMOBOCIPOU3BEIECHUE, Pa3/Ipa)kKUMOCThb, U3MEHUUBOCTb, POCT U
pa3BUTHE.

YpoBHM OpraHM3alMiil >KUBBIX CHCTEM: MOJIEKYJAPHBIA, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, TONMYJISAIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMoreoneHoTHYeCKuit), OMochepHBbIi.
[Tpoueccsl, mpoucxoasmue B KUBbIX cucteMax. OCHOBHbIE MPU3HAKYU KUBOTO. JKU3HB Kak (opma
cyliecTBOoBaHUs MaTepuu. Hayku, n3ydaronine )KuBble CUCTEMBI Ha pa3HbIX YPOBHAX OpraHU3allNH.

N3yuenune xuBbIX cucteM. MeTonasl Ouosnorudyeckoil Hayku. HaOmronmenue, m3aMmepeHue,
DKCIEPUMEHT, CUCTEMaTH3alus, MeTaaHains. [lonaTre 0 3aBUCMMON M HE3aBUCUMOW NIEPEMEHHOM.
IInanupoBanue skcnepuMeHTta. IlocranoBka u mposepka rumnore3. Hynesas runoresa. [lonsarue
BBIOOpKH M €€ J0CcToBepHOCTh. Pa3bpoc B Ouonormueckux JaHHbIX. OLEHKa JIOCTOBEPHOCTH
MOJIyUEHHBIX pe3ynbTaToB. [IpHuMHBI HCKaXXeHUs pe3yslbTaToB JKclepuMmeHTta. [loHsTue
CTaTHUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabnuie! u cxembl: «OCHOBHBIE IPU3HAKU KU3HNY, «bronornueckue cuctembl», «CBONCTBA
JKUBOW MaTepun», «YPOBHHU OpraHU3alMUU >KUBOM HpUpOAbDY, «CTpOECHHE >KHUBOTHOWU KIIETKNY,
«TkaHu KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOTro opraHusma», «buoreorenosy,
«buocdepay, «MeToabl H3ydeHUs )KUBOU TPUPOIBI.

ObopynoBanue: 1abopaTopHOe 000pPYyIOBaHKE ISl MPOBEACHUS HAOIIOICHUM, N3MEPEHUH,
HKCIEPUMEHTOB.

Tema 3. Xumuueckasi OpraHu3aius KIeTKH
XHUMUYECKUI TKU. MaKpo-, MUKpPO- U YIBTPaMUKPOIJIEMEHTHI. Bosa u €€ posb kak
acTye B CTPYKTYPHUPOBAaHUU KIIETKH, TEIUIOpEryIsaluu. MUHEpanbHbIE

paCTBO&I/I'Il"':e;'llll'lél'q é)ﬁ_?ll_l" IC_IHTa A3
BC C KJICTKH, NX T'HYCCKAsd POJIb. l0JIb KATHOHOB 1 aHHNOHOB B KJICTKCEC.
QO itk Ao

n How nogrince .
raHWM4YeCKHe BELIECTBA KJeTKU. byonorumueckue moiaumepsl. benku. AMHUHOKHCIOTHBIN

CepTuduxkar 0EOCEAB FOEAKGB S CAPIANHl (GEEK6RON MoseKlynbl. [lepBuyuHas cTpykTypa Oenka, nenTuaHas CBA3b.
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Bropuunasi, TpernyHas, ueTBepTHuYHAs CTPYKTypbl. [leHarypauus. CBoiictBa  OenKoB.
Knaccudukanms 6enkoB. bruonornueckue GpyHnkiun 6enkoB. [IproHb.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHU/Ibl, OJIUTOCAXapuabl U mojaucaxapuabl. OOmmii miaxn
CTpOECHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GpyHKIUN yriIeBOJIOB.

JIunu el I'uppodmnsHo-rHIpOdOOHBIE  CBOICTBA. Knaccudukanus  nunmmos.
Tpurnuuepuasl, dhochorunuabl, BOCKU, crepouasl. buonornueckue ¢yHkumu aunuaoB. OO6miue
CBOWCTBA OMOJIOTMYECKHMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHULIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Ctpoenue nHyknenHoBbix kucioT. HykneoTumsl.
[Tpunnun kommuiemeHnTapHoctu. [IpaBmiio Yapradhda. Crpykrypa JIHK — naBoitHas crnmpais.
Mecronaxoxaenue u ononorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBa3u B moiiekyine AT®. buonorunyeckue
¢y AT®. BoccraHoBlneHHBIE TEPEHOCUYMKH, WX (GYHKOUH B  KieTke. [pyrue
nykieosuaTpudocharel (HT®P). CexBernupoBanrne JJHK. MeTonbl reHOMUKH, TPaHCKPHUIITOMUKH,
IIPOTEOMHUKH.

CrtpykrypHast Ouonorus: OMOXUMHUYECKHE M OHMO(PHU3UYECKHE MCCIEIOBaHUS COCTaBa W
IIPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOJIEKYl. MoAenpoBaHue CTPYKTYPhI H (QYHKIHI OMOMOJIEKYT
U UX KoMILIeKcoB. KoMIbIOTepHBIN qu3aliH U OpraHU4eCcKHUii CHHTE3 OMOMOJIEKYIT U UX HEPUPOIHBIX
AHAJIOTOB.

JdeMoHcTpamun

Hoptpersr: JI. [lonmunr, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panxmun, @. Conrep,
C. Ilpy3unep.

Jlnarpammbl:  «PacmpeneneHre XMUMHUYECKHX DJIEMEHTOB B HEXUBOM  IpUpOLE»,
«PacnpeneneHre XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer u cxembl: «llepmoguueckass TabiaMIa XUMHYECKHX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHHne MOJIEKYIbl Oenkay, «CTpYKTypbl
0enKoBOM MOJEKyJNb», «CTpoeHHE MOJEKYJd YIJIEBOAOBY», «CTpOEHHE MOJEKYJ JIUIHUIOBY,
«Hyxnennossle kucinote», «Ctpoenne monekynst ATD».

OO6opyaoBaHKe: XUMUYECKasl IOCY1a U 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OeNKOB ¢ MOMOILIbI0 KAUeCTBEHHBIX PEAKLIUII».

JlabopaTtopnasi pabGora «lccienoBaHue yrieBoJOB, KAaueCTBEHHBIE pEakIMM Ha
BOCCTAHABJIMBAIOIME U HEBOCCTAHABJIMBAIOIINE caxapar.

Tema 4. Buosnorus kierku

Knerka — cTpyKTypHO-(DyHKIIMOHAJIbHAS €IMHHIA XHUBOTO. VICTOpUS OTKPBITUS KIETKH.
Paborer P.I'yka, A.JleBenryka. Knerounas Tteopuss (T.IlIBann, M. Illnelinen, P. Bupxos).
OCHOBHBIE IOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOPHUH.

MeToapl MOJIEKYJISIPHOM M KJIETOYHOM OHMOJOTHMH: MHKPOCKONUS, XpomaTtorpadus,
aneKkTpodope3,  METOJ  MEUYEHbIX  aToMoB,  AuddepeHuHanbHOe  LEHTpU(YrHpoBaHUE,
KYJIbTUBHpPOBaHUE KJETOK. M3ydeHHe (UKCHPOBAHHBIX KIETOK. OJEKTPOHHAs MHUKPOCKOIHMS.
Kondoxkanbaas Mukpockonus. ButansHoe (MpHKU3HEHHOE) U3YUEHHE KIIETOK.

JdemMoHcTpanuun

Hoptpetsl: P. I'yk, A. JleBenryk, T. llIBanu, M. IlIneiinen, P. Bupxos, K. M. bap.

Tabnauiel u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIN MHKpockomn», «Mctopus
Pa3BUTHUSA METOJ0B MUKPOCKOIIMM.

O6opyoBaHMEe: CBETOBOM MHUKPOCKOI, MHMKpPOIpPENapaTrbl pacTUTEIbHBIX, >KMBOTHBIX U
0aKTepUATbHBIX KIETOK.

-
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Tumbl KJIE€TOK: SyKapHOTHUECKass W IpokapuoTudeckas. CTpyKTypHO-(QpYHKIMOHAIbHbBIE
00pa3oBaHMs KIETKH.

Crpoenue nmpokapuoTuueckor kineTku. Kierounas crenka Oakrepuit u apxeil. OcobeHHOCTH
CTpOEHUS TeTepoTpO(PHOI U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MeCTo U poJib MPOKApUOT B
OMoLIEHO3aX.

Crpoenne u (GyHKIIMOHHPOBAHHE J>YKapHOTH4YecKo kieTku. [lnmazmatmdeckas memOpaHa
(mma3manemma). CTpykTypa IMJia3MaTHdeckol MeMOpaHbl. TpaHCIIOPT  BEHIECTB  uepe3
IJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM (auddysus, obneruéHHas auddysus), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIM AaKTUBHBIA TpaHcropT). [lomymponunaemocts memOpanbl. Pabota
HATPUN-KaJIMEBOro0 Hacoca. DHJOLMUTO3: MUHOLUTO3, GaronuTo3. DKk301uTo3. KiertouHas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEHH, TpHOOB.

Hurtomnazma. Lluto3omb. IluTockener. [IBwkeHue unutomiasMbl. OpraHowjbl KIETKH.
OnHoMeMOpaHHBIE OpraHoWIbl KIETKH: dHAoruiazmaruueckas cerb (OIIC), anmmapar [ombmxu,
JU30COMBI, UX CTpoeHHEe U (YHKIUH. B3auMOCBA3b OAHOMEMOpPAHHBIX OPTaHOHMJIOB KIIETKH.
CrpoeHue TrpaHyIspHOIO peTUKyiayma. Mexanusm Hanpaenenus 6eakoe 6 OIIIC. Cunres
pactBopuMbIX  OenkoB.  CHHTE3  KJIETOYHbIX  MeMmOpaH. [magkuii  (arpaHyssipHBI)
SHIOIIIA3MaTHYeCKU peTukynyMm. CekperopHast ¢yHkuus ammapara [ombmxu. Moougpukayus
benxos 6 annapame I onvoocu. Copmuposka benkos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB B
KJIeTke. Bakyosn pacturtenbHbIX KieToK. Kierounslit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWIbBl KJIETKU: MHUTOXOHIPUU, TUIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuo. Cumobuocenes (K.C. Mepesckosckui, JI. Mapeynuc). CtpoeHue u
GyHKIIMM  MHUTOXOHApPWUN © mactuld. l[lepBuyHBIE, BTOPUYHBIE W  CIIOXKHBIE TILIACTHJIbBI
(OTOCUHTE3UPYIOIIMNX FYKAPUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JISUKOIIACTHI BBICIIUX PACTCHHIA.

HememOpanubie opranouasl kineTku CtpoeHue W (GyHKIMM HEMEMOpPaHHBIX OPraHOUIOB
KIeTku. Pubocombl.  Ilpomesxcymounvie  gpuiamenmovl.  MUKpOOUIaMEHTB.  AKmuHosbie
Muxpogunramenmol. MBIIIIEUHBIE KIETKU. AKMUHOBble KOMHOHEHMbl HEeMblUEeYHbIX KIemoK.
MuxkporpyOouku. Knerounsiii unentp. CTpoeHME M JBHKEHUE JKIYTUKOB U PECHHUYEK.
MuxkpoTpybouku 1mutoruia3Mel. LlenTpuons. benxku, accoyuuposanmvie ¢ MuKpoguiamenmamu u
Mmukpompyboukamu. Momopmwie 6enxu.

SAnpo. OOonouka siapa, XpoMaTHWH, KapuoIjasma, SAPBIIIKH, UX CTPOEHHE U (DYHKIIHH.
S nepubiii 6eMK0BBIN MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B HHTEP(DA3HOM sijpe.
Dyxpomamun u eemepoxpomamur. beaku XpoMaTuHa — TUCTOHBL. JJuHamuxa s0epHoti 00010YKY &
mumose. HAoepuulil mparcnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK SYKapHOT (PacTUTEIbHOMH,
YKUBOTHOM, TPUOHOI).

JdemoncTpanuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabnuiel u cxembl: «CTpOEHUE 3yKApUOTUUECKOH KIIeTKN», «CTpOEeHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHOW KJIeTKn», «CTpoeHue MHUTOXOHApUW», «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHKe: CBETOBOW MUKPOCKOIT, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX KIIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOB).

JlabopaTopHasi padora «VccienoBaHue Iuia3MoIM3a U JACIUIA3MOJIM3a B PAaCTUTEIbHBIX
KJIETKax.

Tema 6. O0MeH BelecTB U NMPeBpPalLlieHUe JHEPITUU B KJIETKe
AcCUMMIAINS Y AUCCUMMISAINS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeIecTB:

-

O

aBTOTpO§HBH71 3| FCTGBO odHEIN. YyacTre Kucimopoaa B OOMEHHBIX Ipolieccax. DHEPreTHIECKOe
o0becn € il Hue AT® B oOMeHHBIX npoueccax. PepMEHTATUBHBIA XapakTep
pea&ﬂﬁ*‘%ﬁ?&ﬂﬁ% 0 'i@a. ®epMeHThl, UX CTPOEHUE, CBOWCTBA W MEXAHU3M JICHCTBHS.
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Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTOpOB. BelKu-akTUBATOpHI U
OCIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUNA OT Pa3IMYHBIX (PAKTOPOB.

IlepBUuHbIl CHHTE3 OPraHMYECKUX BEUIECTB B KieTke. POTOCUHTE3. AHOKCUCeHHbIU U
oxcueenHvlll pomocunmes y baxmepui. Ceemocodbuparowjue nuemeHmol U NUSMeHmMbl PeaKyuoOHHO20
yenmpa. Poib xyopormnacToB B mporecce horocuaresa. CBeroBast 1 TeMHOBasA (pas3bl. Pomoovixanue,
Cs, C4 u CAM-munvr ¢pomocunmesa. IlpogyktuBHOCTh (oTOCHMHTE3a. BiusHue pasinyHbIX
(daxTOpOB Ha CKOPOCTH (hoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A.

Xemocunres. PazHooOpa3ue opraHm3MOB-XeMOCHHTETUKOB: HUTpUULIMpYIoLne OaKTepHH,
xene300aKkTepuu, cepodaKTepun, BOJOPOIHbIE OaKTeprH. 3HAaUEHUE XEMOCUHTE3A.

Anaspobubie opraHu3Mbl. Buasl Opoxenus. [IpoaykTel OpoxeHHs U HUX HCIOJIb30BaHUE
4eJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKTHl OHOTEXHOJOTHH W BO30yIUTENH
Oose3Hei.

AdpoOHBIC OpraHM3MBbL. JTambl YHEPreTHUECKOTOo oOMeHa. [loAroTOBUTENBHBIN ITall.
['mukonu3 — 6eCKUCIOPOAHOE PACHICINIEHUE TIIOKO3bI.

buonornueckoe OkHUCIEHWE, WIM KIETOYHOE AbIXaHWE. Pojb MUTOXOHApHWII B Ipoueccax
Oouonoruueckoro okucieHus. [uxmnueckue peakuuu. OxucnurenbHoe QochopunupoBanue.
Ouepeus memopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii ATD-cunmasuol.
[IpeumymiectBa a’spoOHOro myTd oOMeHa BemlecTB IHepes aHa’poOHbIM. I (HEeKTUBHOCTh
HHEPTeTHYECKOro 0OMeHa.

JdeMoHcTpamun

Hoprpersr: k. [Ipuctau, K. A. Tumwupszes, C. H. Bunorpanckuii, B. A. Durenbsrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DorocuHTe3», «IHEpreTuyeckuii odmen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, «XeMOCUHTE3Y.

O6opyoBaHME: CBETOBOM MUKPOCKOI, 00OpYJOBaHHUE JJIsl IPUTOTOBJIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTopHas pabora «/I3yueHne KaTaJIUTUYECKONH aKTUBHOCTH (DEPMEHTOB (Ha pUMeEpe
aMUIIa3bl WK KaTalasbl)y.

JlabopaTopuasi padora «/3ydyeHue pepMeHTaTUBHOrO paciIenIeHUs NEPOKCHIA BOJAOPOa
B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHUE NPOI1eccOB (POTOCUHTE3A U XEMOCUHTE3a».

JlaGopaTopuas padora «CpaBHEHUE MPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. JKu3HeHHBIH MUKJ KJIETKHA

Knerounsnii mukn, ero mepuoanl u peryisuus. Matepdaza u muto3. OcobeHHOCTH
npoIeccoB, MpoTekaromux B uHTepdase. IloaroroBka kinetku K AeneHuto. IlpecuHreTmueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKUH M MOCTCUHTETUYECKUH (IIPEMUTOTHYECKHI) MNEepHOAbI
uHTEepQa3bl.

Marpuunsiii  cunte3  JHK - perumkanuma.  Ilpunnuner  perumkanuu  JJHK:
KOMILIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CUHTE3, AHTUNAPAIIIEIbBHOCT. MEeXaHU3M peIIuKalU
JHK. Xpomocomsr. Ctpoenne xpomocom. Temomepsl u TenoMepasa. XpOMOCOMHBIA HA0Op KIETKH
— KapuoTun. JIMIUIOMAHBIM M TalJIOMAHBIA HAaOOPHI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaluu MUTO3a U MPOUCXOJAIINE B HUX MPOLIECCHl. THUIIBI MUTO3A.
Kaprokunes u nutoknHes. bruomornueckoe 3Ha4eHHE MUTO3A.

Perynsauus MUTOTHYECKOTO IUKJIA KIeTKU. [Iporpammupyemas kiieTouHas ruoesb — alomnTo3.

Knerounoe siyipo, xpomocombl, (GyHKIMOHANIbHAS T€HOMUKA. Mexanuzmuvl nponughepayuu,
oughghepenyuposkuy, cmapenus u _eudenu xiemox. «L{ugposas xkremka» — ououngopmamuyeckue
Mooenuy Km UOHUPOBAHUS KIIeMKU.

o J&éﬁﬁﬁgwnncm
el g b 'E &QI&I;!HMSHeHHBIﬁ [AKJT KIETKH», «Mutosyn, «CTpoeHuE XpOMOCOMY,
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OO6opy0BaHKE: CBETOBOM MHUKPOCKOIN, MHUKporpenaparbl: «MHTO3 B KJIETKax KOpeIIKa

JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTax».
JlabopaTopHnasi pa6ora «HaGmoneHue MuTo3a B KJIETKaX KOHYMKA KOpelIKa Jiyka (Ha

TFOTOBBIX MUKpOIIpEnaparax)».

Tema 8. Hacseacreennass nHGopManus 1 peajn3anus eé B KJIeTKe
Peakuuu matpuyHOro cusresa. IIpuHIMI KOMIIEMEHTApHOCTH B PEAKLUAX MaTPUYHOTO

cuHTe3a. Peanu3aiys HACISACTBEHHON U

Hpopmanuu. ['eHeTHMYeCKM KOJ, €ro CBOWCTBA.

Tpanckpunuusi — Mmarpuusblii cuHTe3 PHK. IlpuHuMnel TpaHCKpUNUIMHM: KOMILUIEMEHTAPHOCTD,
aHTUIApaIEIbHOCTh, aCUMMETpUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou

knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ stanbl. Yuactue TpancnoptHeix PHK B OumocunTese Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cosepemennvie npeocmaeienusi o cmpoenuu 2enog. OpraHusanus TeHOMa y MPOKAPHOT H
9YKapHOT. Peryisinus akTHBHOCTH T€HOB y mpokapuoT. ['unore3a onepona (P. XKakoo, XK. MaHo).
MonexynapHuvle mexanusmvl IKCHpeccuu 2eHos y sykapuom. Ponb xpomamuna 6 pecyniayuu pabomoi

2E€HOB. PGFYJ'IHI_II/ISI OOMEHHBIX IIponIeCCOB B KJI

etke. KiteTouHnslii romeocTas.

Bupycbl — HekneTouHble (OPMBI KU3HH U OOJMraTHeie mapa3uTbl. CTPOSHUE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwiii yuka [JHK-codepaicawux supycos,
PHK-coodepoicawux eupycos, bakmepuoghazos. Odpamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHbie 3a0oneBanus yenoBeka, ;kuBoTHbIX, pactenuit. CII1J], COVID-19, conuanbubie

Y MEJUIIMHCKHE MPOOJIEMBI.

buoungopmamuxa: unmezpayus u ananuz oonvuux maccusos («bigdata») cmpykmypHuix

ouonocuueckux danHnwvix. Hanomexnonoeuu 6
benxos. Cnocobvl docmasKu 1iekapcma.
JdemMoHcTpanuu

ouonocuu u meouyune. Ilpoepammupyemvie pynkyuu

Hoptpetsr: H. K. Konsuos, J. Y. IBaHOBCKui.
Tabmuubl  u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuit Koma», «Bupycsm,

«baxtepuodaru».

IIpakTuyeckas padora «PacmndpoBka reHETUYECKOTO KOJa»

Tema 9. PasMHo:keHUe U pa3BUTHE OPraHU3MOB
®opMbl pa3MHOKEHHS OpraHU3MOB: Oecroyioe (BKJIKOYas BEreTaTUBHOE) U I0JI0BOE. Bubl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe Pa3MHOKCHHC. ITonoBeie Ki1€

TKH, U1 TaMeThl. Meiio3. Ctaguu metiosa. [loBenenue

xpoMmocoM B Mero3e. KpoccrHrosep. buosornueckuii CMbICII Melo3a U IIOJI0OBOTO Iiporecca. Menos
Y €r0 MECTO B JKU3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpieBoe pazpurue. 'ametorenes y »kuBoTHbIX. [looBeie sxene3bl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooreHes. CTpOEHHUE MOJIOBBIX KIIETOK.

OmooTBOpeHNEe U 3MOPHUOHATIBHOE
HapyXHoe, BHyTpeHHee. [lapreHorenes.

pa3BuTHEe >KMBOTHBIX. CrocoObl OIJIOJOTBOPEHHUS:

NnauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHOIOrUs — HayKa O pa3BUTHH
opranu3MoB. Mopgocenez — o0Ha u3 2nasHvlx npooaem smopuonozuu. Konyenyus mopgocernos u

mooenu mopghozenesa. Ctanuu sMOpruoTeHe3a

’KUBOTHBIX (Ha puMepe JArymkn). Ipodienune. Tumst

npobnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opodrenue. bnacmyna, munsi 6iacmyn.
OcoOenHocTH JpOONEHHUST MIIEKONUTAIOUINX. 3apOoJbIIIeBble JUCTKU (racTpyisiusi). 3akiajka

OpraHOB W TKaHEH W3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOE BiMsSHHE 4YacTell pa3BUBAIOLIETOCS
3apoblIlia 3M6£30H3HBH§§%HH yKIus). 3akianka IJlaHa CTPOEHUS >KUBOTHOTO KaK pe3ysbTar

o nepa )&qg 34 %dg W TeHoB. H
(paxé)&}%’éwﬁ’m%%&’ yigbio
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Poct u pazButue xxuBoTHBIX. [TocTaMOpuonanbHelil nepuo. Ipsimoe u Henpsimoe pa3BUTHE.
Pa3zButne ¢ meramop¢o3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX JKMBOTHBIX. buonorndeckoe
3HAQ4YCHUE IIPSAMOIO M HENPsIMOr0o pa3BUTHSA, UX paclIpocTpaHeHue B Ipupone. Tumsl pocra
AKHUBOTHBIX. DAKTOPHI PEryJSIIMU POCTa KUBOTHBIX M 4enoBeka. CTaguu mocTIMOPHOHAIBLHOIO
pa3BUTUS y >KMBOTHBIX M uyesioBeka. llepuonbl oHTOreHesa uenoBeka. CTapeHHE U CMEpPTh Kak
O6uoJI0ornYecKue IpoLECCH.

PasmHuosxenue u pazpurue pactenuid. ['amerodut u cnopodur. Meito3 B KU3HEHHOM IIHKJIIE
pactenuii. O6pa3oBanue crop B mporiecce Mero3a. ['amerorenes y pacteHuid. OmIoI0TBOPEHHUE H
pa3BUTHE PACTUTEIIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOAOTBOPEHUE Yy IBETKOBBIX pPacCTCHUM.
OO0pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBl PETYISIUN OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpauuu

Hoptpetsr: C. I'. Hapamun, X. [lneman.

Tabmuuel u cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THIBI OECIONOro pasMHOKEHUS,
«Pa3MHOXEHHE XJIaMUIOMOHAbI», «Pa3MHOKEHNE IBIVIEHBIY, «Pa3MHOKEHHE TUAPBD, «Meno3y,
«Xpomocomsl», «I'amerorenes», «CTpoeHHE SMLEKIETKH U criepmaro3ona», «OCHOBHBIE CTaIUU
oHTOreHe3a», «IIpsAmoe n HenpsiMoe pa3BuTHEY, «Pa3BuTHE MaNCKOro )KyKka», «Pa3Burue capaHum»,
«Pa3BuTHe JArymIku», «/IBOMHOE OIUIOZOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIOJIBHBIX U JIBYAOJIBHBIX PacTeHUN», «OKM3HEHHBIN LUK MOPCKOW KaIlyCTbD», «KHU3HEHHBIN
LUKI MXa», «KU3HEHHBIN IUKJI NAlOPOTHUKA», « KM3HEHHBIN LUKII COCHBD).

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENApaThl SIMIEKIECTOK M CHepMaTO30H 0B,
Mozenb «L{uKi1 pa3BUTHA JIATYHIKI».

JlabopaTtopnass paGora «l/I3ydeHHe CTpOEHHs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTuyeckass padora «BpIiBIECHHE NPU3HAKOB CXOACTBA 3apOAbIIIEH IT03BOHOYHBIX
KUBOTHBIX).

JlabopaTopuasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 10. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH H H3MEHYMBOCTH OPraHM3MOB

WcTopust craHOBIIEHUS U pa3BUTHS T'€HETUKU Kak Hayku. Pabotel I'. Menaens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX y4€HbIX B pa3BuTuu reHetuku. Paborsr H. K. Konbuosa, H.
. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®uwnmumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MOHSITHS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIeIbHbIE
TEHBI, AJbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIH M PpELECCUBHBIM NPHU3HAK, TOMO3MIOTAa,
reTepo3uroTa, YMCTas JHMHUS, TUOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METO/bl TE€HETUKHU:
rUOPHI0IOTHUECKUH, IUTOIOIMYECKHUH, MOJIEKYISIPHO-TeHETUYECKUH.

JdemMoHcTpauuu

Hoptpetrer: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benosepckuit, I'. /[. Kapnieuenko, FO. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

Tabnuiel u cxembl: «MeToAbl TeHETUKI», «CXEeMbI CKPEILIUBAHUS.

JladopaTopnasi padota «/{po3oduia kak 00bEKT FTeHETHYECKUX UCCIIEJOBAHUI.

Tema 11. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemupanue. [lepBblit 3akoH MeHens — 3aK0H eTUHO00pa3usi THOPUIOB
neporo nokosieHud. [IpaBuno nomuHupoBanus. Bropoit 3akoH MeHens — 3aK0H paclieruieHus
IPU3HAKOB. [[UTOIOrMYECKHe OCHOBBI MOHOTMOPHUIHOTO CKPEIMBaHUs. [ UIIOTe3a YUCTOTHI raMeT.
AHaan éﬁxﬁ CK emHBaHHe [IpomexxyTouHBIl XapakTep HaciaenaoBaHUs. Pacuieruienue
1en
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CuernnenHoe HacnenoBanue npuszHakoB. Paboter T. Moprana. CueniieHHOe HaclieZJOBaHUE
T€HOB, HAPYIIEHHUE CLETUICHUS MEX1Yy TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXaHU3M OIpEAENeHUs Ioia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbli M rereporaMeTHblii Moji. ['eHeTndeckass CTPYyKTypa IOJIOBBIX
xpomocoM. HaciienoBanue Npu3HaKoB, CLECIUIEHHBIX C I1I0JIOM.

l'enotun kak wnemoctHas cuctema. llneliorponuss — MHOXKECTBEHHOE JIEWCTBHE TIEHA.
MHOKeCTBEHHBI ~ ajuleu3M. B3auMoAeincTBHE HeEauleNbHBIX TE€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYEeCKUIT KOHTPOJb DPAa3BUTHUs PpACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKke
(bU3HONOrMYeCKUX IMPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (yHKUUN. ['eHeTHUecKne MeXaHU3MbI
CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICHCTBUSL «XO3SUH — IMAPA3UT» U «XO3IUH — MHKPOOHOM).
['eHeTnyeckue acmeKThl KOHTPOJISI U W3MEHEHUs HACJIEICTBEHHOM HMH(OpPMALUU B IMOKOJCHUAX
KJIETOK U OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsl: I'. Menaens, T. Mopran.

Tabmunbl 1 cxeMbl: «llepBoiii U BTOpOW 3akoHbI MeHnnens», «Tperuit 3akoH MeHaens,
«Ananusupymoliee ckpemnuBanue», «Hemomnoe mnoMunupoBanue», «CIEMIEHHOE HacleI0BaHUE
NpU3HAKOB Yy Jpo3odunbly, «I'eHeTnka mona», «Kapuotun uenoseka», «Kapuorun apo3oduisn»,
«Kapuotun ntuub», «MHOKECTBEHHbBIN AJIENU3M», «B3anMo1eiiCTBUE TEHOBY.

O6opynoBanue: MOAENb AJA AEMOHCTPALlMU 3aKOHOB €AMHOOOpa3us TMOpHAO0B NEPBOTO
IIOKOJICHUSI W DAacCIUCIUICHUs MPU3HAKOB, MOJENIb Uil JEMOHCTPALMM 3aKOHA HE3aBHUCHMOIO
HACJIEJI0BAHUS MPU3HAKOB, MOJEINb JJIA JEMOHCTpPAlMU CLEIIEHHOIO HaclleJOBaHUs IPHU3HAKOB,
CBETOBOI MHUKPOCKOI, MUKpompemnapar: «Jpo3odunay.

IIpakTnyeckass padora «lI3yueHue pe3yiabTaTOB MOHOTHOPUAHOTO CKPEIIMBAHUSA Y
TPO30(HITBD».

IIpakTnyeckass padora «l3ydyeHue pe3ynbTaTOB IUTHOPUAHOTO CKPELIUBAHUSA Y
TPO30(HITBD».

Tema 12. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna M cpeiasl npu (GopMHpoBaHHU (GeHOTHNA. VI3MEeHUYUMBOCTh
npu3HakoB. KauecTBeHHbIE M KOIMYECTBEHHbIE TPU3HAKU. BUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS
Y HaCJICZCTBEHHAs.

MonudukanonHas u3MeH4MBOCTh. Poib cpeabsl B GopmMupoBaHuu MOIU(UKALMOHHON
n3MeHunBocTd. Hopma peakumm npusHaka. BapuanuoHHBIN psg M BapuallMOHHAs KpHUBas
(B. Uoranncen). CpoiicTBa MO (PUKAIIMOHHON U3MEHUYHNBOCTH.

I'enoTunuueckass wu3MeHUUMBOCTHb. (BOMCTBA TI'€HOTUIIMYECKOM W3MEHYMBOCTU. Buapl
FeHOTUITNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOuHaTuBHass M3MEHUHMBOCTh. Meil03 M IMOJIOBOM MpoLecC — OCHOBA KOMOMHAaTHUBHOM
M3MEHYUBOCTU. PoJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3JaHMM M€HETUYECKOTO pa3HooOpas3us B
peienax OJJHOroO BUA.

MyTtannoHHass W3MEHYMBOCTb. BuIpl MyTanuii: TeHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHblE ¥ MHAYLUPOBAaHHBIE MYyTalUU. SIOEpHbIE M LMUTOIUIA3MATUYECKUE MYTalUU.
ComaTnyeckue 1 moJIoBble MyTaluu. [ [puunHbl BOBHUKHOBEHUS MyTalllil. MyTareHsl U UX BIVSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKHX PsJIOB B
HacsencTBeHHoi nu3MenunBocty (H.M. BasunoB). BuesinepHast ©3MEHUMBOCTh U HACJIEICTBEHHOCTb.

Onueenemuxa u 9NULEHOMUKA, DPOIb INUSEHEMUYECKUX (QAaKmopos 6 HACIe008aHUU U
USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V) OP2AHUZMOS.

JdeMoHCcTpanumn
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OGopyznoBaHue: JKUBbIE U TepOapHBIE SK3EMIUIIPh KOMHATHBIX PACTCHHH, PHUCYHKH
(dotorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTtopuass  padora  «lccienmoBaHue — 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
n3MeHuuBoCTU. [TlocTpoeHre BaprallMOHHOTO psifia ¥ BapHAllMOHHOM KPUBOII».

IpakTuyeckas padora «Myrtauuu y 1po30¢uiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 13. 'eHeTHKA Ye/I0OBEKA

Kapuotun denoBeka. MexayHapoaHas mOporpaMMa MCCIEAOBaHUS TE€HOMa YeJIOBEKa.
Metoapl M3y4deHUs] TE€HETHUKHM 4YEJIOBEKAa: TI'C€HEAIOTMYEeCKUM, OJIM3HEIOBBIM, HUTOTC€HETHUYECKUH,
MOMYJISIHUOHHO-CTATUCTUYECKUIM,  MOJICKYJISIpHO-TeHeTH4YeCKhil. COBPEMEHHOE  OIpe/eICHUE
TE€HOTHUIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM 4unciie ¢ noMmoupro [11P-
aHanm3a. HacnencrBeHHble 3a00sieBaHusl YesioBeKa. [ €HHbIE M XPOMOCOMHBIE OOJIE3HU YEJIOBEKA.
bone3nn ¢ HacienCTBEHHOW NPEApacroiOKEHHOCThIO0. 3HAYEHUE MEIULMHCKOM TEHETHKU B
MPEAOTBPAIICHUH M JICYCHUM TEHETUYECKHX 3a00JIeBaHMI uYeloBeKa. MeanKO-TeHETHIEeCKOe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KIIETKH. [IOHATHE «Tr€HETHYECKOro rpys3a». DTHYECKUE aACIEKThI
HCCJICI0BaHMH B 00J1aCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBBIICHHONW YYyBCTBHUTECIBHOCTH YEIIOBEKAa K (PU3UYCCKOMY H
XUMHUYECKOMY 3arpsi3HEHHIO OKPY’Karollen cpelibl. ['eHeTnueckast mpeipacioiokKeHHOCTh YeJI0OBEKa
K ITaTOJIOTHSIM.

JdeMoHcTpamun

Tabmuubl u cxembl: «Kapuotunm uvenmoBeka», «MeToabl M3ydeHUS] TEHETHKU UETIOBEKAY,
«["eHeTnueckue 3a001eBaHUS YCTIOBEKaY.

IIpakTuyeckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 14. Cesnekuusi Oprann3mMoB

JloMecTukanuss M CeNeKUus. 3apoXACHHE CeNeKUUM M JoMecTHKanuu. Yyenue H.
U. BaBuiosa o LleHTpax npoucx0oxaAeHNUs U MHOr0o0pa3us KyJabTYpHBIX pacTeHui. Poib cenexuuun
B CO3/IaHUU COPTOB PAaCTEHUH U MOPOJ KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH T'OMOJIOTMYECKHX
pAnoB B HacneACTBeHHOM n3menunBocTH H. V. BaBumoBa, ero 3nauenue st CENEKIIMOHHON paboTHI.

Metoabl celleKIMOHHOM paboThl. MIcKyCCTBEHHBIH OTOOP: MacCOBBIA M MHIUBUAYAJIbHBIN.
Otanbl KOMOWHAIIMOHHOM cenekiuu. McnbiTanue mnpousBoautened mo moromMctBy. Otbop mo
TEHOTHITY C MTOMOIIBIO OIEHKH (PEHOTHUIIa TOTOMCTBA M OTOOp IO F€HOTHUILY C MOMOIIbIO aHAIU3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ] CeJlEeKIMOHHOM paboTbl. PaauanuoHHBIA |
XUMHUYECKHM MyTareHe3 Kak UICTOYHHMK MYTaliil y KyJIbTypHbIX (opMm opraHu3MoB. Vcnonb3oBaHue
T€HOMHOI'O DPEJaKTHpPOBaHUSA M MeToA0B pekomMOuHaHTHbIX JIHK 11 momyueHust McxogHOrO
MaTepHuaa JUisl CEJICKIUU.

[lonyyenne  monuruionyioB. BuyTpuBunoBas  rubpuamzauusa.  bauszkopoacTBeHHOE
CKpelllMBaHue, Uil HHOpuAMHT. HepoacTBeHHOE ckpeluBaHue, Wi ayTOpuauHr. ['ereposuc u ero
npuunHbl. Mcnonb3oBanue rereposuca B cenekuuu. OtaanéHHas rubpuamsanus. [Ipeomonenue
Oecrutousi MEXBUIOBBIX THOPHUIIOB. JlOCTHMIKEHUS CEJEKIMH PACTEHWW W >KUBOTHBIX. «3enénast
DPesONIOYUAY.

CoxpaHeHHe W HM3yYEHHE TEHETHMYECKHX DPECYPCOB KYJIBTYPHBIX PACTEHUHM M UX JUKHAX
poauueil Juis CO3aHMsl HOBBIX COPTOB M T'MOPHMIOB CENIbCKOXO3SHCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YNpaeieHue 2eHeMmudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHDBIX 8 YENAX YIVUULeHUS CYUWECMBVIOUWUX U CO30AHUSA HOBLIX NOPOO, TUHUL U KPOCCO8, 8 MOM
yucne ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCLe008aHUL, NepedosvbiX uoet u
NePCHeKmueHbLIX MEeXHOI02UI.
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Tabnuietr 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOT000pa3us KyJbTYpHBIX PaCTEHUI,
«3aKOH TOMOJIOTMYECKHX PsJIOB B HACJIEICTBEHHOW HW3MEHUYMBOCTH», «METONbl CEeneKIun»,
«Otnanéunas rudpuanzanusy, «MyTareHes3y.

JlabopaTopHasi pa6ora «/I3ydyeHune COPTOB KYyJIbTYPHBIX PAaCTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX.

JlaGopaTopHas padora «/3ydeHre METOOB CEJIEKIIUN PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHIKEHHS CEJEKUIUU PACTEHUH M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO0 (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIUIMYHOE
X03SICTBO, B J1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 15. BHOTeXHOJIOTUS U CHHTETHYECKast OMO0JIOTHA

OOBeKTh, HCHOJB3yeMble B OHOTEXHOJOTHH, — KJIETOYHBIE W TKAaHEBBIE KYJIBbTYpBHI,
MHUKPOOPIaHU3MBI, UX XapakTepucTuka. TpaauoHHas OMOTEXHOJIO0I U XIe0oneyeHne, NoaydeHue
KHACIIOMOJIOYHBIX ~ MPOAYKTOB,  BHHOnenue.  MukpoOuonorunueckuii  cunte3.  OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHOoNoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

CozaHue  TEXHOJOTMHM UM MHCTPYMEHTOB  LICJICHAINIPaBICHHOTO  WU3MEHEHMSI U
KOHCTPYMPOBAHHUSI FEHOMOB C LIEJIBIO TIOJYyYEHUS! OPraHU3MOB U UX KOMIIOHEHTOB, COAEPKALLUX HE
BCTpEYaIOLIUECs B IPUPOJE OMOCUHTETUYECKHUE ITYTH.

Knerounas nuxkeHepus. MeTonbl KyJabTypbl KJIETOK M TKAaHEH PACTEHUN U JKUBOTHBIX.
Kpuobanku. Comarmdeckas TuOpuAM3anus W COMaTHYecKui sMmOpuoreHes3. lcmonp3oBaHue
raluilouIoB B CEJIEKUUU pacTeHUW. [lonyuenue MmouoxIOHANbHGIX anwmumen. Hcnoavzosanue
MOHOKIOHANbHBIX U NOIUKTOHATbHLIX aHmumen ¢ meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKLUs SIMLEKIETOK ¥ KJIOHUPOBAHME >KMBOTHBIX. METOJ TpaHCIUIAHTALMK SIEpP KIETOK.
Texnonocuu  0300poGneHUsA,  KYIbMUBUPOBAHUA U MUKPOKIOHANLHO2O — PAIMHOJICEHUs.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHas1 M I'€HHas WH)KEHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYHpPOBAHUE
pexomOuHanTHBIX JIHK. Coszoanue mpanceennvix opeanuszmos. JIOCTUXKEHHS W TEPCHEKTUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHUH. DKOJIOTUYECKHE U ITUUECKHUE MTPOOJIEMbl T€HHOW NHKEHEPUH.

Menununckue 6uotexHonoruu. Iloctrenomuas mudposas meaunuua. [1LP-auarnoctuka.
MeTab010MHBIH aHaN3, TEHOLIEHTPUYECKHI aHATIU3 MPOTEOMa YeJIOBEKa JIJIsl OLIEHKU COCTOSTHUS €T0
310poBbsl. Vcronp30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-OnomHxeHepus yis
pa3paboTku pyHIAMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3/1aHUsI KOMIUIEKCHBIX TKaHEH
COYETaHUEM TEXHOJIOTUH TpEXMEpHOro OMONMPUHTHHIA U ckaddonauHra Juisl peleHus 3agad
MEPCOHAIM3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEIb0 OOecredeHnuss KOMOMHUPOBAHHOM 3aIllUTBI OT
Bo30Oynuteneit OPBU, ycraHoBiieHME MOJIEKYISPHBIX MeXaHU3MOB (yHkunoHupoBanuss PHK-
COJIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsI YeJIOBEeKa U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxemsl: «cronp30BaHNE MUKPOOPTaHU3MOB B IPOMBIIIUIEHHOM ITPOU3BO/ICTBEY,
«Knerounas nHxxeHepus», «I eHHasT HHKEHEPUS».

JlaGopaTopHuas padora «/13yueHre 00beKTOB OMOTEXHOIOTHM.

IpakTuyeckasi padora «IlonmydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

IKCKypcusi «bUOTEXHOJIOTNS — BayKHEHIIasi IPOU3BOJUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

Tema 16. CTpoenne u pyHKIIUM OPraHU3MOB
buonornueckoe  pa3zHooGpasue _ opraHu3mMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIBHBIE,
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B3anMocBsA3b 4acTei MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPIraHOB.
OpranusM Kak enuHoe menoe. ['omeocras.

Txanu pactenuii. TUIIBI pacTUTENBHBIX TKAHEW: 00pazoBaTeIbHAast, TOKPOBHAs, POBOASIIAS,
OCHOBHas1, MexaHnueckasi. OcOOEHHOCTH CTpOeHUs, (PYHKIMHA U paclooKeHUsl TKaHed B opraHax
pacTeHuil.

TkaHu KUBOTHBIX U 4e€JI0BEKA. THIIBI )KMBOTHBIX TKAHEW: DNIUTENHUAIbHAS, COCUHUTEIbHAS,
MbllIeyHast, HepBHasA. OCOOCHHOCTH CTpOeHHs, (DYHKIMI M pacIOJIOKEHUS TKaHEW B OpraHax
JKUBOTHBIX U YEIIOBEKA.

Opranbl. BeretaTuBHbIE U I€HEPATUBHBIE OpPraHbl pacTeHUu. OpraHbl U CUCTEMbl OPraHOB
JKUBOTHBIX U 4YesloBeKa. DyHKIIMK OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranuzmoB. Kapkac pactenuii. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOUHBIX
J)KUBOTHBIX. HapyxHb1ii 1 BHyTpeHHUM ckeneT. CTpoeHre U TUIbI COCIMHEHUS] KOCTEH.

JIBIo>keHHe  OpraHm3MoB. JIBIDKEHHE  OJHOKJICTOYHBIX  OpPraHu3MoB: amEOOMIHOE,
KI'YTUKOBOE, pECHUYHOE. J[BUJKEHNE MHOTOKJIETOYHBIX PACTEHUMN: TPONIU3MBI U HACTUU. [IBH>KEHHE
MHOTOKJICTOUYHBIX )KMBOTHBIX U YEJIOBEKA: MbIleuHas cucrema. Pediexc. CkeneTHbie MBIIIIBI U UX
pabora.

IIntanue opranmsmos. IloryomieHue BOJIBI, YIIEKHUCIOrO Ia3a U MUHEPAIbHBIX BELIECTB
pacteHusAMH. IIuTanue KUBOTHBIX. BHYTpUIIOIIOCTHOE U BHYTPUKIIETOUHOE NuuieBapeHue. [luranne
MIO3BOHOYHBIX >KMBOTHBIX. OTHAENbl NUIIEBApUTENbHOIO TpakTa. lluieBapUTENbHBIE JKENE3bl.
[TumeBapuTenbHas cucTeEMa YeI0BeKa.

Jpixanue opranu3moB. Jpixanue pacteHuil. Jpixanue )uBOTHBIX. [uddy3us ra3os depes
noBepxHOCTh KiIeTKu. KoxkHoe apixanue. JlpixarenbHas mnoBepxHocThb. JKaGepHoe M j€royHoe
JpIxaHue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKA. JBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS
JETKUX TIO3BOHOYHBIX KUBOTHBIX. J[pIXaTenbHas cucTeMa 4enoBeka. MexaHu3M BeHTWIALUY JIETKUX
y ITULl U MJIEKONIUTAIOUMX. Perynauus npixanus. J{pixarenbHble 00bEMBI.

Tpancnopt BewecTsB y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUN. TpaHCIIOPT BEILIECTB
y )KMBOTHBIX. KpoBeHOCHas cucremMa u e€ opranbl. KpoBeHOCHAs1 cucTeMa O3BOHOYHBIX )KMBOTHBIX
u yenoBeka. CepJilie, KPOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOparieHus. DBOIIOIHMOHHbIE
YCIIO’)KHEHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX >KMBOTHBIX. Pabora cepnaua u eé
perynsanus.

Beinenenne y opranusmoB. Belnenenue y pacteHuid. BeineneHune |y KHMBOTHBIX.
CoxkparutenbHble Bakyosun. Opransl BelieneHus. GuibTpanus, cekpenus 1 00paTHOE BCAChIBaHUE
KaK MeXaHU3Mbl pa0OThl OpraHoB BbiAeNeHUs. CBs3b TMOJOCTH Tela C KPOBEHOCHOM W
BBIJIETIUTENIBHOM cuCTEMaMHU. BrlzieneHre y 03BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenne
U QyHKIIMOHKUpoBaHKEe HeppoHa. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammra y opraHu3MoB. 3aliTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil U UCTHI
npocTedmux. 3ammra 'y MHOTOKJIETO4YHbIX pacteHuil. Kyrtukyna. CpencrtBa maccuBHOM U
XUMHYECKOH 3alIUThl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3al[UTa OpraHU3Ma OT
6one3nell. IMMyHHas cuctema yenoBeka. KileTouHslil 1 TyMOpaibHbII HMMYHUTET. Bposx IEHHBIHN 1
npUOOpeTEHHBIA criennruyecKuii MMMYHUTET. Teopusi KIOHAJIbHO-CEIEKTUBHOIO HMMMYHHTETA
(IT. Opmux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETH OpraHU3MOB. Pojib BpOXXIEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe M peryisinuss 'y OpraHu3MoB. Pa3npakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PasapakuMocTe M peryisinus y pacteHuil. PocToBble BemiecTBa M HX
3HAYCHHUE.

Hepshas cucrema u pediexTopHas peryisius y »KMBOTHbIX. HepBHas cuctema u e€ oTAembl.
OBOIIOIMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTEIBI TOJIOBHOIO MO3Tra

-
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JdeMoHcTpanuu

Hoptper: U. I1. [1aBnos.

Tabmuubl ¥ cxeMbl: «OIHOKJIETOYHBIE BOAOPOCINY», «MHOTOKJIETOYHBIE BOAOPOCIN,
«bakrepuny, «lIpocreiimmey, «Opraibl HBETKOBBIX pacTeHU», «CUCTEMbI OPraHOB MTO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIX», «TkaHu pacteHui», «KopHEBbIE CHCTEMBD»,
«Ctpoenue credist», «CTpoeHHEe JIMCTOBOU MIIACTUHKHNY, « TKaHU )KUBOTHBIX», «CKEJeT YeIoBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucremay, «llpixarenbHas cucremay, «HepBhHas
cucreMay, «Koxay, «MpbleyHas cucremay, «BplienurenbHas cuctemMay, « JHIOKPUHHAS CUCTEMAY,
«Ctpoennie Mmbimib», «MMmmynurery, «KuieyHonosocTHeie», «CxemMa MUTAHHUS PaCTCHUI,
«KpoBeHOCHBIE CUCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruipel», «CTpOEHUE IIIaHAPUI,
«BuyTpeHHee cTpoeHue J0kaeBoro uepms», «HepBHas cucrema psid», «HepBHas cucrema
narymkny, «HepBHas cucrema npecmbikaromuxcs», «HepBHas cucrtema nrtuny, «HepBHas cucrema
MIIeKOTHTAOMuUX», «HepBHas cucreMa yenoBekay, «Peduiekcy.

O6opyoBaHKEe: CBETOBOM MHKPOCKOI, MHKpPOIIpenapaThl OJHOKIETOYHBIX OPIaHHU3MOB,
MUKpOIpenaparsl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMM HACEKOMBIX, HTJIOKOXXHX, >KUBBIC
9K3EMIUIAPhl KOMHATHBIX PAacTeHUM, TepObapuu pacTeHUIl pa3HBIX OTAENOB, BIIAXKHBIC MpermapaThl
JKUBOTHBIX, CKEJIEThl MO3BOHOUYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue AJid IEMOHCTPAIMM TTOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTEHUH, pacUIeTICHUs
KpaxMasia ¥ OelKOB TOA AeicTBUEM (pepMEeHTOB, 000pyJOBaHUE U JEMOHCTPAIMH OIBITOB II0
M3MEPEHUIO )KM3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX ABUKEHUMN, MOJIETIU T'OJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHell paCTeHUI.

JlabopaTopnasi pa6ora «l/3yueHne TkaHel )KMBOTHBIX».

JlaGoparopHnas padora «3yueHne opraHoB LIBETKOBOT'O PACTEHHUS.

11 KJIIACC

Tema 1. 3apoxneHue u pa3BuTHe IBOJTIOIUOHHBIX MPEACTABIEHU B OMOJI0TUMN

OpomonronHas Teopus Y. Jlapuna. [Ipennockuiku BO3HUKHOBEHMS JapBUHU3MA. JKU3Hb U
Hay4Has nearenbHocTh Y. /lapBuHa.

JIBmokymire cuibl aBotonK BUI0B 1o Y. JlapBuHy (BbICOKast MHHTEHCUBHOCTh Pa3MHOXKEHUS
OpraHM3MOB, HACJIEJICTBEHHAas WM3MEHUYMBOCTb, OOpHOAa 3a CyYIIECTBOBAHHWE, €CTECTBEHHBIM U
UCKYCCTBEHHBII 0TOOD).

Odopmnenne cunaTeTndeckoit Teopun 3Bostonuu (CTI). HelitpanbHas Teopusi IBOJIOIUU.
CoBpeMeHHasi HBONIOIMOHHAS OWONOTHsA. 3HAUCHHE DBOJIOLMOHHONW TeOpuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemoncTpanuu

Hoptpetsr: Apuctorens, K. Jlunneir, XK. b.Jlamapk, 3. XK. Cenrt-Unep, XK. Kiosbe,
Y. HapsuH, C. C. YUerBepukos, U. 1. llImansraysen, Jx. Xongein, /. K. benses.

Tabmauiel u cxembl: «Cuctema xuBoil npupozasl (no K. Jlunnero)», «JlectHuna »uBBIX
cymecTB (mo Jlamapky)», «Mexanusm GopMUpPOBaHUS TPUCIIOCOOICHUN y PACTEHUN U KMBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmpyta nyremectsusi Y. Jlapsuna», «Haxonku Y. JapBunay,
«Dopmbl 00peOBI 3a cymiecTBoBaHHE», «lloponbl romydeit», «MHorooOpasue KyabTypHBIX Gopm
Kanmyctb», «llopoabl [goMamHUX KHUBOTHBIX», «CxemMa o00pa3oBaHUsS HOBBIX BHUAOB (IO
Y. lapBuny)», «Cxema COOTHOIIEHHUS MBIKYIIUX CHUI DJBOJIONUNY», «OCHOBHBIC MOJIOKECHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIHI.
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DIIEMEHTApPHOE DJBOJIOIMOHHOE sBIIEHUE. 3aKOH TeHeThueckoro paBHoBecust JDk. Xapau,
B. Baitn6epra.

OneMeHTapHble (DAaKTOpbl (IBMXKYIIME CHUJIBI) HBOJIONUH. MYyTalMOHHBIA TMpoLecC.

KomOuHaTuBHAass M13MEHUMBOCTh. J[peli) TeHOB — cilydaiiHble HEHAIPaBICHHbIC U3MEHEHHS YacTOT
aeneid B nomyrsnusx. Dddext ocHoBarens. Dpgexm Oymuvliounoz2o eopaviwika. CHudicenue
2EHeMUYecKo20 pazHooopasus. npudunsl u cireocmeus. llposenenue sghgpekma Opetigha cenos 6
oonvwux u manelx nonyaayusx. Mwurpauuu. MW3omauus  momynsuuii:  reorpaduueckas
(mpocTpaHCTBEHHAas ), OrosoTHYecKas (pEnpoIyKTUBHA).

EctectBenHbIi 0TOOp — HampaBstonuil paxTop 3BorOIUH. DOPMBI €CTECTBEHHOTO 0TOOPA:

JIBIDKYIIMKM,  CTAOWIM3UPYIOIIUMA,  pa3pblBaromuil  (mu3pyntuBHbIN).  [lomoBoit  oTOOp.
Bo3nukHOBEHME U 3BOJIIOLMS COLIMAIBHOTO MTOBEICHUS dKUBOTHBIX.

HpI/ICHOCO6HeHHOCTB OpraHu3MOB KaK PpE3yJibTaT MHUKPOI3BOJJIIOIUH. Bo3umnknoBeHne

npucnoco0IeHnit y opraHu3MoB. ApoMopdo3bl U uanoanantauuu. [Ipumeps! npucrnocodieHud y
OpraHuzMoB:  Mopdoisiorndeckue,  (usnonornyeckue, OUOXMMHUYECKHE,  I[OBEAECHYECKUE.
OTHOCUTENBHOCTD MPUCIIOCOOJIEHHOCTU OPTaHU3MOB.

Bun, ero xputepuu u CTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHUKPOIBOIIOIHH.

Wzomsiust —  kiirodeBodt  pakTop BumooOpasoBanms. Ilyrh u  cmocoOBl  BUA00Opa30BaHUS:
alonarpuueckoe  (reorpadguyueckoe),  CHUMIIATPUUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»
(monumuonanzanuust, rudpuauzanus). JJIMTeIbHOCT 3BONIOIMOHHBIX IIPOLIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.
Ponp 3BOdtonMOHHON OHOJOrMM B pa3pabOTKE HAy4yHBIX METOJOB COXPAHEHUS

OnopaznooOpazus. MHKPOIBOMIOLMS M KOAIBOJIOLMSA MAapa3uTOB U HX X035eB. MexXaHU3Mbl
(GhopMUPOBAHUS YCTOHYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpamun
Hoptpertsr: C. C. YerBepukos, J. Maiip.
Tabauiel u cxeMbl: «MyTallMOHHAsE U3MEHUYUBOCThY, «[lomymsiioHHas CTpyKTypa BUIa»,

«Cxema nposiBieHUs 3aKkoHa Xapan—Baiinoepray, «/IBuxyIiye cuiibl 3BOIIOLUNY, «IKOJIOTHYECKas
U30JISALUS TOMYJISIMMA ceBaHCKOM Gopenny, «I'eorpadudeckas n30a1us TMCTBEHHHUIIBI CHOUPCKOM
Y JIMCTBEHHULIBI 1aypcKoi», «llomynsiiioHHbIe BOTHBI YMCIEHHOCTH XUIHUKOB U XKepTBy», «Cxema
JeMCTBUSL €CTECTBEHHOro 0TOopa», «®DopMbl O60pbOBI 3a cyliecTBoBaHHE», «MHAYyCTpHaTbHBIN
MenaHu3m»,  «KuBble — uckonaemble»,  «IloKpoBUTENbCTBEHHAass  OKpacka  YKUBOTHBIXY,
«IIpenynpexnaronias OKpacka KUBOTHBIX», «DPU3HOIOTHYECKHE ajanTranun,
«[Ipucrnoco6IeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCThY, «Kputepun Bugay», « Buabl-TBOWHUKNY,
«CTpyKTypa BUJa B Ipupoje», «CrnocoOsl BU1000pa3zoBaHus», «I eorpaduyeckoe BugooOpazoBaHue
TpEX BHUAOB JAHABIIIEH», «IKOJIOTMYECKOE BUI000pa3oBaHME BHJIOB CHUHUI, «llomummons
pactenuit», «KamycTHo-peaeyHblit THOpUI».

OObopynoBanue: repdapuul pacTEHUN, KOJUIEKIIMM HACEKOMBIX, uydesia TTHUI[ U 3Beper ¢

npuMepaMu Pa3IUYHBIX TMPUCIOCOONEHUH, UYydena MTUIl W 3Bepell pa3HbIX BHUAOB, Tepbapuu
pacTeHuii OJIM3KUX BUI0B, 00pa30BaBIINXCS PA3JIMYHBIMU CITIOCOOAMU.

JlaGopaTopHasi padora «BpIsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOT'O BUAAY.
JladopaTopHasi pabota «CpaBHEeHHE BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bosonus 1 eé pe3yJibTaThl
MeTtoapl u3yueHuss MakpolBosounu. [laneonTonornyeckue METOAbl U3yUEHUS BOJIIOLMH.

[TepexonHbie GopMbI U PUIIOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduyeckue meToap! n3ydeHus sBosonun. CpaBHeHHE (IIOphI U (hayHbl MAaTEPUKOB

1 ocTpOBOB. bruoreorpaduueckne oomactu 3eMiau. BUIbI-9HIEMUKH U PETUKTHI.

3M6QI/IOJ'IOFI/I‘-ICCKI/IC u C[zaBHI/ITCJ'ILHO-MOp(I)OJ'IOFI/ILICCKI/IC METOAbl M3YUYCHUA 3SBOJIFOLHWH.
I'eHeTmuecKre MeXaHU3MbBI OBOJIIOIIMM OHTOI€HE3a M IIOSABJICHHA OBOJIOIMOHHBIX HOBIICCTB.

o T'omo
rege

ﬁ%ﬁﬁglﬁTﬁﬂﬂﬂHC

4J10 _‘Iil—]él OE[)FaHBI. Pj',Z[I/IMCHTapHLIe OpTraHbl U aTaBU3MBI. MOJ'IGKYJ'IHPHO-
E&LEQ}H&Q&HQA% "KHC AaTEMATUYCCKHUE METOJAbI U3YUCHUS 3BOJIFOIIUU. I'omonornynsie

Ceprupurar OESHED CORPEMEHHREOMETQIE BDCTPOCHUS (I)I/]JIOFeHeTI/IquKI/IX HECPECBHEB.
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XPpOMOCOMHBIE MYTAIIMH H SBOJIIOIUS TEHOMOB.

OO6mue 3aKkOHOMEPHOCTH (MpaBuiia) ABOMIONUN. [Ipunyun cmensvt ¢hynkyuii. HeobpaTuMocThb
IBOJIIOIIMU. AaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMITOB YBOJOIIHH.

JdemoHcTpauuu

Hoptpetsr: K. M. bap, A. O. KoBaniesckuii, @. Mrosuiep, 3. ['exkelnb.

Tabnuipl U cxembl: «DUTOTEHETHUECKUN P JIOWAAN», «APXEONTEPUKC», «3BEpOo3yOble
sepb», «Creronedansny, «PuanodGuTh», «CeMeHHbIe TaOPOTHUKNY, «bruoreorpadudeckue 30HbI
3emnu», «/peiid koHTHHEHTOB», «PenukThl», «HauanbHble cTaguu >MOPHOHAIBHOIO PAa3BUTHS
MO3BOHOYHBIX  KUBOTHBIX», «[ OMOJOTHMYHBIE ¥ aHAJOTHYHBIC OpraHb», «PyIUMEHTHI,
«ATaBU3MBIY, «XpOMOCOMHBbIE HAOOpbI 4YelOoBeKa M IIMMIaH3e», «[JaBHbIE HampaBlIeHUSA
ABONTIOIUNY, «O0II1E 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUJIEKIUHU, TepOapuu, MYJSKH HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJIS’KM TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYJUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HA HA 3eMiie

HayuHble TumoTe3bl NPOMCXOXKAEHUS JKU3HM Ha 3emie. AOHOreHe3 U IaHCHEpMHS.
JloHay4Hble MNpEACTaBIEHUS O 3apOXKACHUU >KU3HU (KpeauuoHusM). [umoresa mnocTOSHHOTO
camo3apokJieHus: Ku3HU U e€ omnposepxeHue onbitamu @. Pequ, JI. Cnannannanu, JI. Ilacrepa.
[TponcxosxaeHue Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHudeckoi aBosouuu. [lnaHerapHas (reojorudeckas) 3BOJIOLUS.
XuMHUecKasi 3BOJIOLUsA. AGUOTeHHBIM CUHTE3 OPraHNYEeCKUX BELIECTB U3 HeopraHuyeckux. OmbIT
C. Mumepa u I'. FOpu. OGpa3oBanne mosmMepoB u3 MoHOMepoB. KoarmepBaTHas rumore3a A.
. Onapuna, runoresa nepsuyHoro 0ynbona J[x. XonzaeitHa, renerndeckas runoresa ['. Ménnepa.
Pubosumer (T.Yek) m rumoreza «vmpa PHK» V. T'mnbepra. dopmupoBanue memOpaH
BO3HUKHOBEHHUE IIPOTOKJIETKH.

Uctopuss 3emnu u wmeroasl €€ wu3ydeHus. LVckomaemble OpraHMYECKHE OCTaTKH.
["'eoxponomnorus u e€ Metoabl. OTHOCUTENbHAS U A0COIOTHAs Te0XpOHOI0rHs. ['eoXpoHomornueckas
IIKaJa: 0HbI, 3Pbl, IEPUO/IbI, STTOXH.

HavanpHble sTansl opraHuueckoil sBomronuu. IlosiBieHHe M 2BONIOLMSA NEPBBIX KIETOK.
Opomtonuss  MerabonuszMa. Bo3HHMKHOBeHHME TepBbIX d3kocucTeM. COBpEeMEHHbIE MUKpPOOHbBIE
OMOIUIEHKHU KaK aHaJIoT MepBbIX Ha 3emiie coolmiecTB. CTpoMaTonuTsl. [IpoKaproOTh U 3yKapuOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTeHe3). OBOJIIOIMOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX ~ OpraHU3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  I'pyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3TaIbl HBOJIOLMH BbICIINX pacTeHUH. OcHOBHBIE apoMop(03bl pacTeHUH. Brixos
pacTtenuii Ha cymny. [losiBleHne ciopOBBIX pacTeHul U 3aBoeBaHie UMU cyIId. CeMeHHbIE paCTeHHUSL.
[TpoucxoxaeHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Talbl 3BOJIOLUUU KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpuiickuii B3pbIB — HOSIBICHHE COBPEMEHHBIX THUIOB. [lepBble XOpIOBBIE
JKUBOTHBIE. JKW3HB B BOJIe. DBOJIOIMS TO3BOHOYHBIX. [Ipomcxoxkaenne ampuOuii U penTuiIuii.
[Tpoucxoxaenne miexkonurtaromux W nrul. [lpuHoun kmodyeBoro apomopgosza. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe *u3HM Ha 3emile 10 3paM M NEepHoAaM: apXel, IpOoTepO30il, naneo3on, Me3030H,
KaiiHo30#. OO01m1ast XxapakTepucTHUKa KiuMaTa U reojlorndeckux rnpoieccoB. [losiBneHne u pacuset
XapakTEpHBIX OPraHM3MOB. YTiieoOpa3oBaHUE: €ro YyCJOBUsS W BIUSHHE Ha Ta30BBIH COCTaB
aTMocdepBhl.

MaccoBble BBIMUPAHMS — DKOJIOTUYECKHE KpU3MCHI Npouutoro. IIpuumHbl M cieacTBus
MACCOBBIX _BBIMHUDaHHii. COBPEMEHHbIH SKQIOrMYECKHil KpH3HC, ero ocobeHHOCTH. IIpobiema

o coxp AR 13990% g i 3emie.
QHE%EE% Ao Mg I?)IEJraHqucxoro mupa. [IpuHIunsl Kiaccupukauuu OpraHU3MOB.

CepTuipukaT DMMCHB‘BWB&BHEEEW&&E}Z‘HHH OpraHupMOoOB.
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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JdemMoHcTpauuu

Ioptpeter: ®. Peaun, JI. Cnamnannanu, JI. [Tactep, W. WM. MeunukoB, A. W. Omapus,
Hx. Xongeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmunbl u cxembl: «Cxema ombita @. Pegu», «Cxema onwita JI. [lactepa mo m3ydeHuro
camo3apoxkJeHus: ku3Hu», «Cxema ombita C. Mumepa, I'. FOpu», «Otanbl Heopranudeckoi
3BOIOLMNY», «l'eoXpoHoornyeckas mkana», «HadanbHble 3Tanbl OPraHUYECKOM HBOJIFOLUNY,
«Cxema 00pa3oBaHUs HYKapHOT MyTEM cuMOuoreHe3ay, «Cucrema XUBOW mpUpoasD», «CTpoeHue
BUpyca», «Apomopdo3bl  pacTeHuit», «PuHuoputh», «OIHOKIETOYHBIE  BOAOPOCIHY,
«MHOTroKIEeTOYHBIE BOJOPOCINY», «Mxu», «llanopotHukn», «I'ogoceMeHHble pacTeHus», «OpraHbl
[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS JKUBOTHOIO MHUDPA», «ApoMop(ho3bl >KUBOTHBIXY,
«IIpocreiitue», «Kumeunononoctuoiey, «llinockue uyepBu», «Unenucronoruey», «PvIObI»,
«3emHOBOAHBIEY, «lIpecMbikaronuecs», «lItunpy», «Muekonuraromme», «Pa3zButrhe Xu3HM B
apXxeuckou spe», «Pa3BUTHE KU3HU B NMPOTEPO3OUCKON 3pe», «Pa3BUTHE )KU3HU B NMAIEO30MCKOU
ape», «Pa3BuTue KU3HU B ME3030HMCKON 3pe», «Pa3BuTHE >KU3HM B KaWHO30MCKOH 3pey,
«CoBpeMeHHas CUCTEMa OPraHM4eCKOro MUPay.

O6opynoBanue: repbapun pacTeHUN pa3TUYHBIX OTJEIOB, KOJJIEKIIUU HACEKOMBIX, BIIa)KHBIC
Ipenaparsl )KUBOTHBIX, PAKOBHHBI MOJIJIIOCKOB, KOJUIEKI[MM HIJIOKOKHX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, Yy4esa NTHUL] U 3Bepei, KOJUIEKIMHU OKaMEHEJIOCTEH, MOJE3HbIX UCKONAEMBbIX, MYIISIKH
OpraHMYECKHUX OCTATKOB OPTaHHU3MOB.

Bupryanbnas Jjaboparopuas padora «MopenupoBanue onbeiToB Mwuiepa—tOpu 1o
U3Yy4EHHUIO a0MOTCHHOTO CHHTE3a OPraHWYECKUX COCIMHEHHUI B TIEPBUYHOM aTMOChepey.

JlabopaTopuasi paGora «/3ydyeHHMe M ONMCAHME HCKONAEMBIX OCTaTKOB JAPEBHUX
OpraHU3MOBY.

IMpakTunyeckas padora «3ydeHne ocoOOEHHOCTEH CTPOCHUS PACTEHUIN Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne 0coOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTpOonoaorui. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE MPEACTABICHUN O TPOUCXOXKICHUM 4eloBeKa. PenurnosHeie BO33peHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo  4enoBeka C  JKMBOTHBIMU. CHcTeMaTHYeCKOe IOJIOKEHHE — YellOBEKa.
CBugerenbcTBa  CXOJCTBAa  4YeJOBEKa C  JKMBOTHBIMU:  CPaBHHUTEIbHO-MOP(OJIOrHMUYECKHE,
AMOpHUOJIOTHYECKUE, (PU3NOJIOr0-OMOXUMUYECKUE, TMoBeJAeHueckue. OTiuuus 4YenoBeka OT
KUBOTHBIX. [ [pAIMOX 0k A€HNE 1 KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3Ta
Y BTOPOW CUTHAJIbHOW CHCTEMBI.

JIBrxyue cuiibl (pakTopbl) aHTpoIoreHes3a: onosornyeckue, connanbaplie. COOTHOLIEHHE
OMOJIOTMYECKUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaZMM aHTpororeHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYJIbI) U
paHHUE MOHTUJBl — OOLIME MPEeIKH YeIOBEKOOOPa3HBIX 00€3bsSH M JIoeH. ABCTpPAlIONUTEKU —
JBYHOTHE Npenku jroaei. YUermoBek yMmenblil, MEpBblE M3TOTOBIEHUS Opyaud Tpyna. Uenosek
MPSIMOXOJIALINI 1 MepBbI BBIXOJ Jt0ei 3a mpenensl AQpuku. YenoBek reinenboeprekuii — oOmmii
IPEIOK HEAHAEPTAIBCKOIO YEJIOBEKA U YEJIOBEKa pasyMHOro. UenoBeKk HeaHAEPTaIbCKUI KaK BHUJ
JO/IEN XOJIOJHOTrO KiMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THMA, JEHHUCOBCKHI YEJIOBEK,
OCBOCHME KOHTUHEHTOB 3a npejaenamu Adpuku. [laneoreneTnka u najaeoreHOMUKa.

DOBONIONUS COBPEMEHHOIro uesjoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIUSAX 4YesIOBEKa.
MyTranuoHHbli nporiecc U noaumopdusm. [lomynsunoHHble BOJHBI, JApeld TreHoB, MUTpAUS U
«a(dexT ocHOBaTENA» B MOMYJSALIHUAX COBPEMEHHOTO YETIOBEKA.

Yenoeueckne pacwl. [lonsrue o pace. boibmme packl: eBponeouaHas (eBpasuiickas),

-

O

aBCTpajio- HeFﬁOI/IaHaﬂ (ﬁKBaTO yanbHast), Ma{FOJ'IOI/IJIHaSI (asmaTcko-aMmepuKaHckas). Bpems u mytu

pacce Te. EnuHCTBO 4YenoBeueckux pac. Hayunas HECOCTOATENBHOCTH
pacp%ﬂﬁkﬁﬂﬁ%%%ﬁ&&”&‘i JigJ'IOBeKa K | pa3sHbIM YCIIOBUSAM OKpYXarllel cpenapl. BrusHue

CepTudurkar OESQEpahIFEECKaiA epensF AEIpeHeiF teHOB Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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MG)KI[I/ICL[I/IH.HI/IHapHLIe METOABI B

¢dusnueckoil  (OMONOTMYECKON) aHTPOMOJIOTHUHU.

SBOJ'IIOHI/IOHHaH AHTPOIIOJIOTHA U MAJICOAHTPOIIOJIOTHA YEIIOBCUCCKUX HOHYJ'IHHI/If/'I. BI/IOCOHI/IaJ'IBHBIC
HCCJICAOBaHUA ITPUPOABI YCJIOBCKA. HccnegoBanne KO3BOIIOIHNU OHOJIOTUYECKOTO U couaJIbHOIo B

YeJIOBEKe.
JdemMoHcTpanuu

[optpetst: Y. HapBun, JI. Jluku, 5. 5.

Tabmuiel ¥ cxeMbl: «MeToabl
«YenosekooOpasHble 00e3bsHB), «CKener

Porunckuii, M. M. I'epacumos.
aHTponoJIorun», «['OJIOBHOM MO3T  YEJIOBEKAY,
YeJIOBEKa W CKeJeT IIUMIIaH3e», «PyauMeHTbl u

aTaBU3MBbI», «/[BWKyIMe CHJIBI  aHTPOIIOT€HE3a», «IBOJIOIMOHHOE JPEBO  YEIIOBEKay,
«ABcTpanionutex», «YeynoBek ymenblity, «YenoBek NpAMOXOASIIMN», «Jl€eHUCOBCKUN YEIOBEK»

«Heannepranbuply, «KpomanboHLb, «llpen
YeJI0BEKaY.

K1 4CJIOBCKa», «JTtansl 9BOJJIIOIIMH YCJIOBCKA», «Packhl

O6opynoBanue: MyJSHKH OKaMEHEIOCTEH, MPEeIMETOB MaTepUalbHOW KyIbTyphl MPEIKOB
yenoBeka, penpoaykiuu (pororpadun) kapTuH ¢ MUDOTOTHYECKUMH U OMOJICHCKUMU CIHOJKETaMH
MIPOUCXOXKICHUS YelnoBeka, (ororpaduu HAXOMOK HMCKOMAEMBIX OCTATKOB UYEIOBEKa, CKEIeT
4eJ0BeKa, MOJICNIb uepera 4YelOoBeKa M ueperna NIMMIIaH3e, MOJCIb KHUCTH 4YeJIOBEKa U KHCTH
MIMMITIaH3€, MOJIEIIH TOPCA MPEKOB YEIIOBEKA.

JlabopaTopHasi padora «/3ydueHne ocOOEHHOCTEH CTPOCHHSI CKelleTa YeI0BeKa, CBI3aHHBIX

C IIPAMOXOKICHUCM.

HpaKTI/I‘IECKaﬂ paﬁoTa «I/IsyquI/Ie OKOJIOTHYCCKHX a,[[aHTaLII/Iﬁ YCJIIOBCKA)).

Tema 6. Ixojaorus — HayKa 0 B3AaMMOOTHOIICHUAX OPraHU3MOB H HATOPraHU3MEHHbBIX

CHCTEM C OKpY Karouei cpenoit

3apokJeHue u pa3BUTHE 3KoJoruu B Tpyaax A. 'ymbonsara, K. @. Pynse, H. A. CeBepiiona,
3. I'ekkenst, A. Tencnu, B. H. CykauéBa. Pa3nens! u 3agaun sxosoruu. CBsi3b 3KOJOTUH C IPYTUMU

HayKaMH.

Metoapl skonoruu. IlosneBbie HaOmroAeHUS. DKCIEPUMEHTHl B SKOJIOTMU: MPUPOAHBIE U
nabopaTtopHble. MojenupoBaHie B 5KOJOTMH. MOHHUTOPHHI OKpY’Karolled Cpeipbl: JIOKAIbHBIMH,

pErHOHANIbHBIN U TJIO0AILHBIN.

3HaueHUe DSKOJOTMYECKUX 3HAHMU U1 4YeJIOBEKA. DKOJIOIMYECKOE MHMPOBO33PEHHE Kak
OCHOBa CBsi3eM uyenoBedecTBa ¢ MNpUpoaoil. POpMHUPOBAHME DSKOJOTMYECKOW KYJIbTYphl H

HKOJIOTMYECKOM IPAMOTHOCTU HACEJICHUS.
JdemMoHcTpanuu

Hoptpetsl: A. I'ym6onear, K. @. Pynee, H. A. CeBepuos, 3. Iekkenp, A.Tencnu, B.

H. Cykaués.

TaOauIel U CXEMBI: «Pa3gensl OKOJIOTHHN», «MeToapl 3KOJIOT numnm», «Cxema MOHHUTOPHHTIA

OKpYKaIoIIeH Cpenbh».

JlaGopaTopHas padora «/3ydeHre METOL0B YKOJIOTMYECKUX UCCIIETOBAHUN.

Tema 7. Opranusmsl u cpefa o0UTAHUSA

Dxonorundeckue GakTopsl M 3aKOHOMEPHOCTH UX AeicTBUsA. Kiaccudukaiums sK0I0rndecKkux
(dakTopoB: abMOTHUYECKHE, OMOTHUYECKHE, aHTpororeHHsle. OOIIMEe 3aKOHOMEPHOCTH JEeWCTBUS
skosiornueckux (axkrtopos. IlpaBuno munumyma (K. IInpenrens, FO. JIu6ux). TonmepaHTHOCTb.
OBpHONMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue Qaktoprl. CBeT Kak sKonorudeckuil akrop. JlelicTBue pa3HBIX Y4acTKOB
COJIHEYHOI'O CIIEKTpAa Ha OPraHu3Mbl. OKOJOTMYECKHE TIpPYyNNbl PACTEHMM M IKUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUrHanpHas posib cBera. doTtoneprnoausm.

TemnepaTtypa Kak SKOJOTHYECKHUU
[TOoWKNIQTEpPMHEBIE M TOMOMOTEPMHBIE opraHﬁ
o % M(?Clii QQP‘ (J:IAI"H/I‘ICCKI/II/I al
BomTo16 anaan R CHIHGRD pacrermiy
Ceprugukar OESBNCSHSHI0 BOITHOLN POsveaE OF 2

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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krop. IlpucnocoOneHuss pacTeHuil K MOAJEPKAHUIO
0 OTHOILLIEHUIO K BoJe. [Iprucnocobienust KUBOTHBIX
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Cpenpl oOuTaHHMS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYILIHAs, MOYBEHHAs, TIIyOWHHAs
NOJNOYBEHHAs, BHYTpUOpPraHu3MeHHas. @DU3MKO-XMMHUYECKHE OCOOEHHOCTH cpell OOMTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX Cpeiax.

buonornueckue putmel. BHemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE M TOAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

Xuznennsle Gopmbl opranusmoB. Ilonsatue o xu3HeHHOU (opme. XKuzHeHHbIE (POPMBI
pacTeHUi: [epeBbsl, KyCTapHUKU, KYCTApDHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHUE TPAaBBI.
XKuzneHHsle (POPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTBL. OCOOEHHOCTH CTPOSHUS
U 00pa3a KU3HU.

buotnueckue paxropsl. Busbl OnoTndyeckux B3auMoJeCTBUIN: KOHKYPEHLINS, XUITHUYECTBO,
cumOuno3 u ero ¢opmsl. [lapasutusm, Koomepanus, MyTyajanu3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopaeicTBus (Tormmueckue, popuyeckue, hadpudeckue).
3HayeHne OMOTHMYECKHUX B3aMMOJICHCTBHU JJIsl CyLIECTBOBAHHS OPraHM3MOB B Cpeie OOUTaHUS.
[TpyHIMII KOHKYPEHTHOT'O UCKJIFOUEHUS.

JdemMoHcTpanuu

Tabnuuel 1 cxembl: «Jkojoruyeckue (akTopbl», «CBETOBOM CHEKTP», «IKOJIOIMUYECKHE
IPYNIbl KUBOTHBIX [0 OTHOLIEHUIO K CBETY», «TE€MIOKPOBHBIE XKUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIE», «DU3HONOrNYeCKHe aJanTaluu XHUBOTHBIX», «Cpeabpl OOUTaHUS OpPraHU3MOBY,
«buonornyeckne purmer», «KusHeHHble GopMbl pacteHuil», «Ku3HeHHbIE (POPMBI KUBOTHBIXY,
«9KOCHCTEMA IIUPOKOIMCTBEHHOIO Jeca», «IJKOCHCTeMa XBOMHOro jeca», «llenn mnuraHus»,
«XuiHuvectsoy, «Ilapazutusmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

OOGopynioBanue: repOapuu pacTeHUH M IKUBOTHBIX, IPUCHOCOOJIEHHBIX K BIIMSHHIO
pa3IMYHBIX  JKOJOTHYECKUX  (HaKTOpOB, TepOapuu  CBETOJMIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUIl, CBETOJIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIE
pacteHusi, repdapuu M KOJUICKIIMU TETUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYHMBBIX PAacTEHUH,
yy4esa NTUL U 3Bepeil, repOapuu pacTeHHi, OTHOCIIUXCS K TUTpoHTaM, KcepopuTaMm, Me3opuram,
KOMHAaTHBIE PACTEHMsI JAHHBIX TPYIIN, KOJUIEKLIHUU >KUBOTHBIX, OOMTAIOIIMX B pa3HbIX cperax,
rep6apuy M KOJUIEKIIMM PacTeHUI M KMBOTHBIX, OOJaJalOIIMX YepTaMu IMPHCIIOCOOIEHHOCTH K
CE30HHBIM U3MEHEHUSIM yCIOBUH KU3HHU, repOapuy U KOJUIEKIIMY PACTEHUH U )KUBOTHBIX Pa3IMUHBIX
KU3HEHHbIX (OPM, KOJUIEKLIMM JKUBOTHBIX, YYAaCTBYIOIIMX B pa3IMYHBIX OMOTHYECKHX
B3aUMOJICUCTBUSAX.

JlaGopaTopHasi padora «BplsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETa.

JlabopaTopuasi pa6ora «BpIsBI€HHE TNPUCIIOCOOJIEHUH OPraHW3MOB K  BIIHMSHHIO
TEMIIEPATYPBI».

JlabopaTopHasi pa6ora «AHATOMHUYECKHME OCOOCHHOCTHM PpACTEeHHM U3 pa3HBIX MECT
OoOUTaHUAN.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMI

DKOJIOTUYECKHE XapaKTePUCTHKU TOMyJsaiuu. [lomynsius kak OuoJiorndeckas CHcTeMa.
Ponp HeomHOpomHOCTH cpenbl, (U3MUECKUX OapbepoB U OCOOCHHOCTEH OHOJIOTMU BHIOB B
(OPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYphI MOMysiuid. OCHOBHBIC TTOKA3aTEH MOMYJISIUH:
YHCIIEHHOCTD, TNIOTHOCTH, BO3pPACTHAS U TOJIOBAsI CTPYKTYPA, POKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTH, MUTPAITHS.

DKkojoruveckas CTpyKTypa momyisiuu. OIeHKa YUCIEHHOCTH mNomynsuud. JluHammuka
MOMYJISIIAA B €€ peryysmnusi. BUOTHYecKuil oTeHIMaI MOnyJIsaui. MoaenTupoBaHue JMHAMHKA
nomynsiiiui. KpuBbIe pocTa UYHCIEHHOCTH momnynsiuu. KpuBble BbDKHBaHHS. Perymsius
YUCIICHHOCTH TIOMYJSAIUNA: poiib  (DAKTOPOB, 3aBUCAIIMX W HE 3aBHUCSIIAX OT IUIOTHOCTH.
3Konomqecxne cTpareruu BUAOB (r- u K-cTpaTerum).

ATHE 00 HJKOJIOTMUeCKOW Huilg Buaa. Mecrtoobutanue. MHoOroMepHas MOJCIb

o 3KOHOI%§(§%§W@I Sg%vﬁwaT‘-H/IHCOHa. PaBMCpBI JKoJIorndyeckor Humu. lloTeHuumanpHas u
aﬂis

pe NMAUCBH

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
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Bun kak cucrema nonynsuuii. Apeanbl BUAOB. BHUIbl M UX KU3HEHHBIE CTpaTEeTrHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS M MHUIpalui JKUBOTHBIX. buoloruueckue WHBa3uU
YyKEpPOJIHBIX BUJOB.

JdemMoHcTpanuu

[optper: Ix. . XaT4uHCOH.

Tabauibl U cXeMbl: «IDKOJIOTHYECKUE XapaKTEPUCTUKU Tomynsuuny, «lIpoctpancreenHas
CTPYKTypa mnomysinuu», «Bo3pacTHele mnupamuasl nomyisiquu», «CKOpPOCTb — 3aceleHUs
MOBEPXHOCTH 3€MJIM PA3IMYHBIMU OpraHuzmMamu», «Mopenb -sKojorudeckon Humm JIx.
N. XaruuHcona.

O6opynoBanwue: repOapuu paCTCHUA, KOJJIEKIINN )KHBOTHBIX.

JladopaTopuasi pa6ora «IIpucrnocoOienust ceMsH pacTeHUN K pacCEICHUIO».

Tema 9. Jko0rus coodmEeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MEX]y OpraHu3MamMu B
OHOLICHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jlx. Tencnn). @yHKIMOHANbHbBIE OJIOKH OPTaHU3MOB
B 9KOCHCTEME: MPOLYLIEHThI, KOHCYMEHTHI, peylleHThl. Tpodudeckue ypoBHU. Tpoduueckue nenu
u cetu. AGnorudeckue 010ku dKocucteM. [1ouBsl U wibl B 3KocucTeMax. KpyroBopot BemiecTs u
IOTOK 3HEPTUH B IKOCUCTEME.

OcHOBHBIE TTOKa3aTEeNN IKOCUCTEMBI. broMacca ¥ mpoayKiust. DKOJIOTHUECKUE THPAMUIbI
quces, OMOMacChl U SHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBieHHble
3aKOHOMEpPHbIE CMEHBI CcOooOIIecTB — cykieccuu. IlepBuyHble M BTOPUYHBIE CYKLECCHMH M MX
IPUYMHBL.  AHTPONIOT€HHBIE  BO3JAEHCTBUS Ha  cykueccuu. KimmakcHoe — cooOIIecTBo.
buopa3znoobpazue 1 noJHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

[Ipupoanbie 3KocUCTEMBL. JKocucmemvl 03€p u pek. IDKocucmemvl MoOpell U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmeneul, nyCmbiHb.

AHTpOTIOTEHHBIE ~ DKOCHCTEMBI.  Arposkocuctema. ArponeHo3. Pazmmums  mexmy
AQHTPOIIOT€HHBIMHU U MIPUPOAHBIMH IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u ¢ayna.
CuHaHTponu3aus ropoackoil ¢payHsl. buonorndeckoe u X03s5HCTBEHHOE 3HAYEHUE arpPOIKOCHCTEM
U ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUI OpPraHU3MOB B 9KOCHCTEMAX.
Ponv kackaonoeo sgppexma u 6uoos-3ouguxkamopos (kiouesvix 6u008) 8 (HYHKYUOHUPOBAHUU
akocucmem. IlepeHOC SHEPrMM M BEIIECTB MEXAY CMEXKHBIMH 3KOCHUCTEMaMH. Y CTOHYMBOCTH
OpTraHU3MOB, MOIYJISIIUI U IKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3ICHCTBUI.

Mexanusmol  6030elicmeus  3a2pA3HEeHU  pPA3HbIX  MUNOE HA  CYOOP2AHUBMEHHOM,
OpP2AHU3ZMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOGHAX, OCHOBbL  IKOJIO2UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 6030elicmaus. MeTof0J0russ MOHUTOPUHIA €CTEeCTBEHHBIX H
AQHTPOIIOTEHHBIX IKOCHUCTEM.

JdemMoHcTpanuu

Hoptpert: A. JI. Tencnu.

Tabmuiel u cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHUCTEMA IIMPOKOIMCTBEHHOTO Jiecay,
«DKOoCcUCTeMa XBOMHOTO Jeca», «QDyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 3kocuctemey», «llemu mnwuraHus (macTOWIIHAA, JETPUTHAA)Y,
«DKOJIOTHYECKas TMHpaMHIA YUCET», «IKOJOTHUYecKas MupaMuaa OMOMacchl», «IKOJIOTHUYECKast

nupamua dHepruny, «O0pa3oBanue Oonortay, «llepBuyHas cykieccus», «BoccraHoBieHue neca
nocie no>1<a a» <<3KOCI/ICTeMa 03epa» «A;%oueHos», «KpyroBopoT BEHIECTB U MOTOK SHEPIUU B

o arpoit E% St ocucrem.
“6%359% % %Eﬁj pacTeHul, KOJUIEKIIMM HACEKOMBIX, 4ydena NTHL W 3Bepew,

CepTudurkar OESPGAPAF KYABTYPEBDO FF ARREPRCAYIINX pacTeHUH, aKBapUyM KaK MOJIeTh YKOCUCTEMBI.
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IpakTuueckas padora «/3ydyeHue u onrcanue ypoosKOCUCTEMBD.

JlabopaTopuasi padora «/3yueHue pasHOoOOpazusi MEJIKUX MOYBEHHBIX WIEHHCTOHOTHX B
pa3HbIX IKOCUCTEMAX ).

IKCKypeusi «IJKCKypcus B TUIHMYHBIA OuoreoueHo3 (B QyOpaBy, Oepe3HsK, €IbHHUK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypeusi «IKCKYpCHs B arpoIKOCUCTEMY (Ha MOJI€ WM B TEINIMYHOE XO3HCTBO)».

Tema 10. buocdepa — rinodanbHas 3kocUcTEMA

buocdepa — obmerianerapHas 000y104Ka 3eMITH, TIe CYIIECTBYET WM CYIIECTBOBAIA )KU3Hb.
PazButne npeacrasiennii o buochepe B Tpyaax J. 3rocca. Yuenue B. 1. Bepnaackoro o 6uocdepe.
Ob6nactu 6uocdeps u e€ coctas. JKuBoe BemecTBo 6Mochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyiecTBoBaHUsl Omocdepsl. OcobeHHOCTH OMochepsl Kak TIIOOAIBHOU
sKocucTeMbl. JluHamuyeckoe paBHoBecHe B Onocdepe. KpyroBopoTsl BeecT 1 OHOreOXMMUYECKHE
UKIIBI (Yriiepoaa, a3ota). PUTMUYHOCTH siBJIeHUH B OMocdepe.

3onaneHoCTh Onochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHIpPA, XBOIHBIE
Jeca, CMeEIIaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CABaHHbI, MYyCTHIHU, TPOMUYECKHE Jeca,
BBICOKOTOPBsI. KitmMar, pacTUTEIbHBIN U KUBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKIUS )KUBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIMAaNa U OMOC(epHBIX
(GyHKIMIA.

JdeMoncTpamun

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabauier u cxemel: «['eocdepst 3emuny, «KpyroBopor azora B mpupome», «KpyroBopor
yriaepoaa B mpupojne», «Kpyropopor kuciopoaa B npupojne», «KpyroBopor BOIBI B TPHPOJIE»,
«OcHoBHBIE OMOMBI cymny, «Knumartnueckue nosica 3emnn», «Tynapay, «Taiiray, «CMenianabii
necy, «llupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lyctoiHsy, « Tponudeckuit jgecy.

O6opynoBanue: repOapuy pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KHUBOTHBIX.

Tema 11. YenoBek n 0OKpy:Kalomas cpega

DKOJIOTHYECKUE KPU3UCHI U UX MPUYUHBI. Bo3elicTBre yenoBeka Ha Ouocdepy. 3arps3HeHne
BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHHe BOJHOW cpenbl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHune knumara.

AHTpONOreHHoe BO3JeHCTBUE HA PACTUTENBHBIN U KUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO
¥ )KUBOTHOTO Mupa. OCHOBHBIC IPUHIIUITEI OXpaHbl Mpupoabl. Kpacubie kauru. Oco0o oxpaHseMbie
npupozansie Teppuropun (OOIIT). borannueckue cajasl 1 300JI0THYECKUE TTAPKU.

OCHOBHBIE TIPUHITUIIBI YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA M NPHUPOABL. ParmoHanbHOE
OPUPOJIONIONB30BAHUE M COXpaHEHHe OHOJIOrM4yeckoro paszHooOpasuss 3emuu.  OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJOTHYECKHX KpH3UCcOB. OCOOEHHOCTH COBPEMEHHOIO KpH3Uca U
€ro BEpOSATHBIE MOCIECTBHUS.

Pa3BuTne MeTO/10B MOHUTOPUHTA PAa3BUTHUS OMACHBIX TEXHOTEHHBIX TporieccoB. Cucmemmbie
uccnedosanusi nepexooa K pecypcocoepezarowell U  KOHKYPEHMOCHOCOOHOU  dHepeemuxe.
buonozuueckoe pasznoobpasue u o6uopecypcel. Hayuonanvhvle uHpopmayuoHnuvie cucmemul,
obecneyusaroujue 00CMyn K UHGOpMAyuu o COCMOSHUIO OMOENbHLIX 8U008 U IKocucmem. OCHOBbI
9Kopeabunumayuu dKocucmem u cnocobos 060pvoLl ¢ Ouonospedcoenusmu. Pexoncmpyrkyus
MOPCKUX U HA3EMHBIX IKOCUCTNEM.

JdemMoHcTpauuu

Tabnuiel v cxembl: «3arpsizHeHre aTMOc(epbl», «3arps3HeHue Tuapochepbl», «3arps3HeHne
nouBsly, «IlapHuKoBbI 3hdexT», «Ocob0 oXpaHseMmMble NPUPOIHBIC TEeppUTOpUN», «Moaenu
VIIPaBISIEMOr0 MUPAY.

O6opy oTorpaguu OXpaHSIeMBIX-})aCTeHI/Iﬁ n xuBOoTHbIX KpacHoll kauru Poccuiickoit
Denept
0 Sh

OHa.
EKTPOHHOM nogarnnuceblo
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Tema 12. HaciiencrBenHasi HH(popManusi H peaju3anus eé B KJeTKe

Peakuymu matpuyHOro cusresa. IIpuHIMI KOMIIZIEMEHTApHOCTH B PEAKLUAX MATPUYHOIO
cuHTe3a. Peanm3anus HacieacTBeHHON MHpopManuu. ['eneTnueckuii KoJ, ero CBOMCTBA.

Tpanckpunuus  —  marpuunblii  cuHte3  PHK.  IlpuHuunbel  TpaHCKpHUILIMK:
KOMIUIEMEHTAPHOCTh, aHTUIAPAIIEIBHOCTh, acuMMeTpuuHOCTh. Co3peBanue MatpuuHeix PHK B
sykapuotndeckon kierke. Hekogupyronme PHK.

Tpancnsus u e€ stansl. Yuactue TpancnopTabix PHK B OnocunTese Oenka.

VYcnoBust 6uocunresa Oenka. KoaupoBanue amuHokucior. Ponb pubocoM B OnmocuHTe3e
Oenka.

CoBpeMeHHBIE TPEACTABICHUA O CTPOCHHHM TeHOB. OpraHusanus I€HOMa y 3YKapHOT.
MoutekynsipHble MEXaHU3MBI IKCIIPECCUU T'€HOB Y AyKapuoT. Poib XpoMaTuHa B peryisuuu padboTsl
TCHOB.

CoBpeMeHHbIE TPEJCTABICHUS O CTPOE€HUM TeHOB. OpraHuzanus reHoMa y IpOKapHoOT.
Perynsanus akTHBHOCTH T€HOB y NMpoKapuoT. [ 'unoresa onepona (®. XKakoo, XK. Mano). Perymsus
0OMEHHBIX IIPOLIECCOB B KileTKe. KieTouHsblii roMeocTas.

Bupycsl — HeknerouHble (OpPMBI JKU3HU M 0OJIMraTHble mapasutbl. CTpoeHHe HPOCThIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. XXuznennsrii ki JJHK-conepkammx BUpycoB,
PHK-conep:xamux BupycoB, 0akrepuodaros. OOpaTHas TpaHCKPHUIILUS, peBepTas3a, HHTErpasa.

BupycHble 3a0oneBanus yenoBeka, ;kuBoTHbIX, pacrenuil. CIINJ, COVID-19, conuanbhbie
U METULIMHCKHUE TIPOOIEMBI.

MeTtoapl MoneKysspHON Onosioruu: xpomarorpadus, I[1LP, anextpodopes, MeToa MeueHbIX
aToMoB, MeToJ1 pekomOrHaHTHBIX JIHK.

Tema 13. CTpoenne u pyHKIIUM OPTaHU3MOB

"buonoruueckoe  pasHooOpa3ue  OopraHu3MoB.  OJHOKJIETOYHBIE,  KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOEHUS U KUZHEAESITEIbHOCTH OIHOKIETOUYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TPUObI, OJHOKIETOYHBIE BOJOPOCIH, APYrue
npoTucThl. KosloHHallbHbIE OpraHU3MBI.

B3aumocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras."

Txauu pactenuii. TUnbl pacTUTENBHBIX TKAHEW: 00pa3oBaTeNbHasl, HOKPOBHAS, POBOASAIIAL,
OCHOBHas1, MexaHndeckasi. OCOOEHHOCTH CTPOEHHUsI, QYHKIMN U pacHoIOKEHUsI TKaHEeH B OpraHax
pacTeHUN.

TkaHu KUBOTHBIX U YeJoBeKa. THUIIbI )KUBOTHBIX TKaHEW: SMUTENHAIIbHAS, COCIUHUTENbHAS,
MbllIeyHast, HepBHasg. OCOOEHHOCTH CTpOeHMs, (DYHKIMH M pacloyOKEHUs TKaHeW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BerertaTuBHbBIE U T€HEPATUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMbl OPTaHOB
YKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pacrennii. CKkeneTsl OAHOKJIETOYHBIX U MHOIOKJIETOUHBIX
JKUBOTHBIX. HapyXHBIN 1 BHYTpEHHUH CKEJIET.

CrpoeHne U THIIBI COEAMHEHNS KOCTEN. DBOJIIOLINS CKEJIETA TO3BOHOUYHBIX.

JIBroxkeHne  opraHm3MoB. JIBMKEHHWE  OJHOKJIETOYHBIX OPTraHM3MOB:  aMEOOHUIHOE,
KT'YTUKOBOE€, pECHUYHOE. J[BM)KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPONINU3MBI U HacTUU. [[BH>KEHHE
MHOTOKJIETOYHBIX KUBOTHBIX U YEJIOBEKA: MBILIEYHAs CUCTEMA.

Pednexc. CkeneTHble MBIIIIBI  UX paboTa.

[Mutanue opranusmoB. [lorijomieHre BOAbBI, YIIEKUCIOrO Ta3a U MUHEPAJbHBIX BEIIECTB
pPacTEeHUSIMH.

[lutanue XUBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPUKIETOYHOE mHIleBapeHue. l[luranue
MIO3BOHOYHBIX KMBOTHBIX. OT/ENbl NUIIEBAPUTENBHOIO TpakTa. [IMIeBapUTENbHBIE JKENE3BI.

-

O

I/IHIeBa I/ITeJ'II)HaSI CI/ICTeMa ‘—Ie.]'IOBeKa

1xanue pacteHuil. Juddysus razoB uepe3 moBepXHOCTh KIETKH.
EPQ&Q—! &ﬁgﬁﬂ?}y xaTenbHas] MmMoBepxHOCTh. JKabepHoe W IJIEroYyHOE IbIXaHHE.

CepTudmkar OELISARFE FOBEOHIRATKIRF BMBOEABX U YeIOHEKa. DBONIONUOHHOE YCIOKHEHHE CTPOCHHUS JIETKHX

Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS




MO3BOHOYHBIX KMUBOTHBIX. J[pIXaTebHAs CUCTEMA YeJIOBEKAa. MEeXaHU3M BEHTUJIISLIMU JIETKUX Y TITHULL
U MIIeKoNuTaoumx. Perynsuus npixanus. JpixatenbHbie 00bEMBI.

TpaHcnopT BeWIECTB y OPraHUu3MOB. TpaHCIIOPTHBIE CUCTEMBI PACTCHU.

Tpancnopr BemecTB y XUBOTHBIX. KpoBeHOcHas cucrema um e€ opranbl. KpoBeHocHas
CUCTEMA II03BOHOYHBIX XMBOTHBIX M uesoBeka. Ceple, KpOBEHOCHbBIE cOCYylbl U KpoBb. Kpyru
KpOBOOOpAIeHHsI. DBOIIOIMOHHBIE YCIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX
KHUBOTHBIX. PaboTa cepama u e€ perymsius.

Boinenenne y opranu3mMoB. Beimenenwe y pacreHuid. BblaeneHwe 'y KUBOTHBIX.
CoxkpatutenbHble Bakyosnu. Opransl BbieneHus. OuiabTpanus, ceKpelns 1 oOpaTHOE BCachIBAaHUE
KaKk MexaHu3Mbl pPaOOThl oOpraHoB BbiAeneHUs. CBs3b MOJOCTH Tela C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.

Boigenenne 'y 1O3BOHOYHBIX KUBOTHBIX UM 4yenoBeka. [louku. CtpoeHue wu
¢ynkunonuposanue Hepona. O6pazoBaHHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJTHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IUCTHI
npocTeimux. 3almMra 'y MHOTOKJIETO4YHbIX pacteHuil. Kyrtukyna. CpencrtBa maccuBHOM U
XUMUYECKOM 3amuThl. DUTOHUMIBI. 3ammMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpoBBI M uX
IIPOU3BOHBIE.

3amuTa opranusma ot 0onesznei. UMMyHHast cucrema yenoBeka. KieTouHblil u ryMopaibHbIN
UMMYHHUTET. Bpoxn€HHBIN W mpHOOpeTEHHbIN cnenuuyeckinii UMMYHUTET. Teopusi KIOHAIBHO-
cenektuBHoro ummynuteta (II. Opnux, ®.M. bepuer, C. ToneraBa). BocnanurenabHbie OTBETHI
opranu3mMoB. Posib Bpo:XIEHHOTO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

MexaHu3M HIMMYHHOI'O OTBETA.

PazgpaxxumocTte M peryisinuss 'y OpraHu3MoB. Pa3npaxumocTb y  OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxxuMocTs U perynsuus y pacteHuil. PocToBble BemecTtBa M UX
3Ha4YCHHUE.

HepBnas cucrema u pediekTopHas peryisius y KUBOTHbIX. HepBHas cuctema u €€ OTAembl.
OBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y KMBOTHBIX. OT/I€JIbI TOJIOBHOTO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediekc u pediexkropHas nyra. be3sycinoBHble U yCIOBHBIE pe(IeKChI.

I'ymopasibHass peryssiuss M SHIOOKPUHHAs CHUCTEMa JKMBOTHBIX M 4enoBeka. JKenessl
SHJOKPUHHOW CUCTEMBI U UX TOPMOHBIL. /[elicTBuE TOpPMOHOB. B3auMOCBSI3b HEPBHOM U Y9HAOKPUHHOU
cucteM. ['unoranamo-runoguzapHas cucrema.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OO0YYarOIIUMHUCS
IIPOrpaMM CPeHEro 00IIero 00pa3oBaHus: TMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHbIE.

B cTpykType NTUYHOCTHBIX pe3yJabTaTOB OCBOEHHUS IMPOrpaMMbl MO0 OHOJOTMU BBIICICHBI
CJIEYIOIINE COCTABJISIONINE: OCO3HAHUE 00YUYAIOIIUMHUCS POCCUHUCKON TPaKIAHCKON WIEHTUIHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTU M CAaMOOIPENENIECHUIO, HAAUYUe MOMUSAYUU K

-

O
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YCTaHOBKAMH, TPUCYIIMMH CHCTEME OHOJOTHMYECKOro OOpa30BaHUS, Haauuue npagoco3HAHUs
9KOJIOTHYECKOH KYJIBTYPbl, CHOCOOHOCIU CMasums 1IeTU U CTPOUTD KU3HEHHbBIE TUIaHBI.

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI MO OMOJOTHH JOCTHTAIOTCS B €IUHCTBE
yueOHOM M BOCHHUTATEIHHOW [EATEIbHOCTH B COOTBETCTBHUHM C TPAJAULUOHHBIMU POCCUHCKHUMHU
COIIMOKYJIbTYPHBIMU, MUCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU ILIEHHOCTAMH, MPUHSATHIMU B
oOmiecTBe MpaBWIaMM U HOPMaMu TIOBEJIEHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUSA,
CaMOBOCIUTAHUSA U CaMOPa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMU JIMYHOCTH, MATPUOTU3MA M
YBaXXEHUS K 3aKOHY U INPABOINOPSAKY, YEJIOBEKY TpyJda M CTapLIEMy IOKOJEHHUIO, B3aUMHOTO
YBa)KCHHSI, 0EPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACTICAHUIO U TPATUIUSIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit @enepanuu, NpUpoje U OKPYKarollen cpere.

JIM9HOCTHBIE PE3ylbTAaThl OCBOCHHS Y4eOHOTOo mpeamera «buoyorus» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
NO3HULKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM LIEHHOCTSIM POCCUICKOT0 OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OMBITA U OMBITA JESITEIILHOCTU B MPOIIECCE pean3allid OCHOBHBIX HANPABJICHUI BOCHUTATEIHHON
JEATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

1) rpasaaHCcKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMMU  OOydYaloIlerocs Kak aKTHMBHOIO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 O0IIECTBa;

OCO3HAHHWE CBOUX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBakKeHHUE 3aKOHa U
MIPaBOMIOPSAJIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH NEATEIBHOCTH MPHU CO3JAHUHM Y4E€OHBIX MPOEKTOB,
pelIeHnH y4eOHBIX M IMO3HABATEIIBHBIX 32124, BHITTOJIHEHUU OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH OMPEENIATh COOCTBEHHYIO MO3HIIHMIO IO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHON
JKH3HH U OOBSICHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JCUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JOJIeN € Pa3HbIMU YOEXKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TMPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
MO3HABATEJIBHBIX M UCCIIEIOBATEIBCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHHS] K MHEHHIO OTIIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COEPKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOMN JIEATEITLHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTb POCCUUCKON TPaXTAHCKON HMIEHTUYHOCTH, MATPUOTU3MA, YBOKCHHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Inepe PoanHON, ropocTh 3a CBOM Kpail, cBoto Ponuny,
CBOM SI3BIK U KYJIBTYpPY, IPOILIOE U HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEIUIO U MAMSITHUKAM IPUPOABI, TOCTHKEHUSIM
Poccun B Hayke, HCKycCTBe, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIICHHBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3HaYEHUs OMOJIOTHUHU B IO3HAHUH 3aKOHOB MPUPO/IbI, B )KHU3HU YETIOBEKA M COBPEMEHHOTO
00111eCTBA;

uzeitHas yoex1€HHOCTb, TOTOBHOCTh K CIIYKeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a
€ro cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapo/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO U MIPHHUMATh OCO3HAHHBIC PEIICHHsI, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,

OCO3HAHUE JIMYHOT'O BKJIAJId B MOCTPOCHUC yCTOI\/'I‘-II/IBOFO 6YI[yH_ICFO;
OTBeTCTBeHHOG OTHOLICHHUEC K CBOUM POIUTEIAM, CO3JaHHUIO CEMbHU HA OCHOBC OCO3HAaHHOI'O
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ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHNE SMOLMOHAIIBHOTO BO3JAEHUCTBUS KUBOU IMPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHUE IMPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) pusuyeckoro BocnuTaHusi, POPMHPOBAHUSA KYJIbTYPbI 310POBbsI 1 IMOLMOHAJIBHOT0
Os1aronmosyqust:

MMOHMMAaHKUE U peanu3alus 340pOBOro u OezomacHoro odOpasza KU3HH (30pPOBOE MUTAHUE,
COOJIOZICHHE THUTHEHWYECKUX MPaBWJI U HOPM, COQIAHCUPOBAHHBIN PEXHM 3aHSATUU M OTABIXA,
perynsapHas (pusudeckas akTUBHOCTh), O€pEKHOr0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE [IEHHOCTH MPaBWJI HHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOr0 OBEICHUS
B CUTYaIUsIX, YIPOKAIOIIUX 3I0POBBIO U KU3HU JIHOJICH;

OCO3HaHHE IMOCIEACTBUM M HENpPUATUS BPEAHBIX MNPUBBIUEK (YHOTPEOJICHHUS aIKOTOJIs,
HapKOTHUKOB, KYPEHHUs);

6) TPyA0BOr0 BOCIMTAHUS:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepPCTBa, TPYJAO0I00HE;

TOTOBHOCTh K aKTHUBHOW JESATENILHOCTH TEXHOJOTUYECKOW U COLMALHOM HAIlpPaBICHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITENIbHO BBITIOJIHITH TAKYIO €SI TEIIbHOCTD;

UHTEpEC K pa3iaudHbIM cdepaMm NpodecCHOHATBHOM NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyayIIei mpodeccuu U peaTn30BhIBaTh COOCTBEHHBIE )KU3HCHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUH BCel
KU3HH;

7) 3KOJI0TNYECKOT0 BOCTIMTAHUSA:

9KOJIOTMUYECKU 1I€JIECO00pa3HOE OTHOILEHUE K MPHUPOAE KAaK MCTOUYHUKY JKU3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHNS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOH KYJIbTYyphl: TPUOOPETCHHE OIbITA TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUE TN100aIbHOI0 XapaKkTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX peLIeHMs;

CIOCOOHOCTH UCIOJIB30BaTh MPUOOPETaeMBbIE IPH U3YUEHUH OMOJIOTHH 3HAHUS M YMEHUS TIPU
pelieHny npoOseM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOJONOIL30BaHUEM (COOJIIOIEHNE TPaBUII
MOBEJECHUS B IPUPO/JIE, HAIIPABJIEHHBIX HA COXPAHEHHUE PABHOBECHUS B SKOCUCTEMAX, OXPaHy BHUJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JEHUCTBUN, MPUHOCALIUX BPE OKPYKAOIIEH IPUPOIHON CpeJie, yMEHUE
MIPOTHO3UPOBATH HEOIArOMPHUATHBIE YKOJIOTHUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEUCTBUM U
peaoTBpallaTh UX;

HaJU4he PA3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, JKOJIOTHYECKOW KYJIbTYPhI, OIbITA
JEATETbHOCTH  SKOJIOTMUECKOW  HAIlpaBJIE€HHOCTH, YMEHUSI PYKOBOJCTBOBATbCS HMMH B
MO3HABATEJIbHOW, KOMMYHHUKATUBHOW W COIMAJIbHOM TIPAKTHUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKON AESITeTbHOCTH YKOJIIOTUUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM M OOIIECTBEHHOM NpPAaKTHUKH, OCHOBAHHOIO Ha JHWajore KyJbTyp, CHOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIIIEHCTBOBAHMUE SI3IKOBOM M YHTATEIILCKOW KYJIBTYPBI KaK CPEIICTBA B3aMMOJICHCTBHS
MEXIY JIOJIbMU U MMO3HAHUS MUDA;

MOHUMaHUEe crenupuKu OMOJOTUM KaK HayKH, OCO3HaHHUS €€ poiu B (OPMHUPOBAHUU

PAIMOHAJIBHOIO HAYYHOI'0 MBIIUJICHHWA, CO3NAHUU HCJIOCTHOrO IMPEACTABIICHUA 00 OKpYyKaromem
MI/Ipe K&KE v I/IHCTBe HUPOAbI '—IeJ'IOBeKa n 6IIIGCTBa, B [TO3HAHWHU IMTPHUPOAHBIX SaKOHOMepHOCTeﬁ
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pemarb pecypcHble MpoOIeMbl pa3BUTHUSI YEJIOBEUECTBA, MOWCKA IMyTeil BHIXOJA U3 TIII0OATBHBIX
9KOJIOTUYECKUX MpoOsieM M obecreueHus nepexoja K YCTOHYHMBOMY Pa3BUTHIO, PALMOHAIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKMX 3HAHWM B LIEJISX HOBBIMIEHHS OO0IIei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAJIBLHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi npu U3y4eHnu OnoIoruu;

IIOHUMAaHHUE CYLUIHOCTH METOJIOB II03HAHUS, HCIOIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH  MCIIOJIb30BaTh IOJIydaeMble 3HAHMS JUIsl aHalu3a U OOBACHEHMs SBICHUH
OKpPYXKAIOIIETO MHpa M MPOUCXOMANIMX B HEM H3MEHEHHH, yMeHHe JenaTb OOOCHOBaHHBIC
3aKJIIOYEHUs] HA OCHOBE Hay4YHbIX ()aKTOB U MMEIOLIMXCS JAaHHBIX C LIEJIbIO OJYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO MCII0JIb30BaTh OMOJIOTMYECKHE 3HAHUS [UIs pellieHus podiieM
B PEAIbHBIX KU3HCHHBIX CUTYaLUsX;

OCO3HAaHHE LICHHOCTH HAYYHOH NEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U
UCCIIE0BATENIBCKYIO IESITENBbHOCTh HHNBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEphIBHOMY OOpa30BaHMIO M €aMOOOpa3oOBaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUH 1O OHOJOTMM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHbie pe3ybTaThl OCBOEHHUS y4deOHOro mnpeamera «buosorus» BKIIOYAIOT:
3HaUYMMBIC Ui (OPMHUPOBAHUS  MHPOBO33PCHHSI  OOYUAIOMUXCS — MEXKIUCIUTUTHHAPHBIC
(MeXmpeaIMeTHbIE) 00IlIeHayUYHbIe TOHATHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHOH KapTHUHBI MUpa U
crenuuKy METOJOB TO3HAHHS, HCIIOJIB3yeMbIX B E€CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTHS,
SBIIEHUE, TIPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICIOBaHNE, HAOJIIOJICHUE, M3MEPCHHE, JKCICPHUMEHT W JpPYTHe); YHHBEPCAIbHBIC ydueOHBIE
neiictBus  (TO3HABaTeNbHBIE,  KOMMYHHUKATHBHBIC,  PETYISTHBHBIC), o0ecrneunBaroIye
dbopmupoBanre (HYHKIIMOHAIBHONW TPaMOTHOCTA M COIMAJIBHOM KOMIIETCHIIMH OO0YyYarOluXCs;
CIOCOOHOCTH 00YYAIOIINXCS UCTIOIB30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHUS U YHUBEPCAJIbHBIC yueOHbIC IEWCTBHS B TO3HABATEILHON U COIIMAIbHON TTPAKTHKE.

B pesynbrare wu3ydeHuss OHWOJOTHMM Ha YPOBHE CpEAHEr0 OO0IIero oOpa3oBaHHs Y
obOyuaromierocs OynyT chOpMHpPOBaHBI TO3HABATENbHBIE YHHUBEPCAJbHBIE Yy4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIC YHUBEpPCAIbHBIE yueOHbIE ACHCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIE yUeOHbIE
JIEHCTBUSI, COBMECTHAsSI IESITEIIbHOCTb.

MeTtanpeaMeTHble pe3ylbTaThl OCBOCHMSI IMPOTPaMMBI CpelHero oOIiero oOpa3oBaHUs
JIOJKHBI OTPaXaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a30BbIe JOrHYecKHe AeHCTBHS:

CaMOCTOATENbHO (OpPMYyTUpOBaTh W aKTyaJW3UpOBaTh MpoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCIIOJIB30BATh HpI/I OCBOCHHNHN 3H3HI/II7[ HpI/IéMBI JIOTHUYCCKOT O MBIIIIICHUA (aHaJmsa, CHHTE34a,
CpaBHEHHUSI, KJIacCu(PHUKaIuu, 00001IeHNs ), PACKPBIBATH CMBICIT OMOJIOTHYECKUX MMOHSATUH (BBIACTATH
nux xapaKTepHme HpI/I3HaKI/I, yCTaHaBJ'II/IBaTI) CBi3U C )IpyrI/IMI/I HOHS[TI/ISIMI/I);

ONpeNensaTh LEeTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHIKEHHS,
COOTHOCUTH pe3y.]'IBTaTI)I JACATCIIBPHOCTH C ITIOCTAaBJICHHBIMU LICIISIMU,

MCIOJIL30BATh _OMONOTHYECKUe MOHITHS Uil OOBbsACHEHUs (AaKTOB M SIBICHUN KUBOU

-
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MPUMEHATh CXEMHO-MOJIENIbHBIE CPEJICTBA JJisi MPEACTABJICHUS CYHIECTBEHHBIX CBA3EH U
OTHOUIIEHUH B HM3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKke MPOTUBOPEYU pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbiBaTh IUIaH pELIeHHs IPOOJIeMbl C YYETOM aHaIN3a UMEIOIIUXCSI MAaTepUaIbHBIX U
HeMaTepUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIUHUPOBAaTh M BBIMOJIHATH pPA0OTy B YCJIOBHUSIX pPEaTbHOrO, BHUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BBI€e HCCJIEN0BATEIbCKHE IeHCTBHS:

BJIaJACTh HABBIKAMHU y‘{e6HO-HCCH€I[OBaT€HBCKOﬁ nu HpOCKTHOfI JACATCIIbHOCTH, HaBBbIKAMU
paspelieHuss MpodJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IIOMCKY METOJIOB
pCH_IeHI/IH HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO pa3JII/I‘-IHBIX MCTOAOB ITIO3HAHUA,

WCIIOJIb30BaTh PA3JIUYHbIC BUIBI JCATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHHUSA, €ro
MHTEpIIpETalluY, NpeoOpa3soBaHUI0 M MPUMEHEHHIO B Y4E€OHBIX CHUTyalMsX, B TOM YHCIE IpPU
CO3JIaHUM YYEOHBIX M COIMATIbHBIX TIPOCKTOB;

(hopMHUPOBATh HAyYHBIA TUI MBIIUICHUS, BIAJIETh HAYYHOH TEPMHUHOJIOTHUECH, KIFOYCBBIMU
MTOHATHSIMHA M METOIAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBCHHBIC 3a/Ja4d B OOpa30BATCIILHON EATEIBHOCTH W
YKU3HCHHBIX CHTYaIUsX;

BBISIBJIATH HpI/I‘II/IHHO-CJIeI[CTBeHHI)IC CBiA3U U aKTyaHI/I3I/IpOBaTB 3aﬂaqy, BBIABHUT'aThb FI/IHOTe3y
e€ peleHus, HAXOJUTh apryMEHTBI JJIs JJOKa3aTeIbCTBA CBOUX YTBEPXKIICHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHUS,

aHAJM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHUS 33J]aul Pe3yJIbTaThl, KDUTUYCCKH OI[CHUBAThH
nux Z[OCTOBepHOCTI), HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;

JaBaTh OLEHKY HOBBIM CHTYAIlUsM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIIECTBIISTh IICJICHANIPABJICHHBIN IMOUCK TIEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
pohecCHOHANLHYIO CPEey;

YMCTB HepCHOCI/ITI) 3HAHUA B HOSHaBaTeJ'II)HYIO 158 HpaKTI/ILICCKYIO 06J'IaCTI/I
JKU3HENEATEILHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTel;

BBIBUTATh HOBBIC WJEH, MpeAjiaraTb OpPUTHHAIBHBIE TOAXOABI M PEIICHHs, CTaBUTh
POOJIEMBI H 3aJ1a4H, JOITyCKAIONINE aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATbCS B PA3IUYHBIX MCTOYHHMKAX HH(OpManuu (TekcTte ydyeOHOro mnocodus,
HAy4YHO-MIOMYJISIPHOM JHTEepaType, OMOJIOrMYECKHUX CJIOBapsX M CIPAaBOYHHMKAX, KOMITBIOTEPHBIX
06a3ax maHHbIX, B lHTepHere), aHamM3upoBaTh HHGOPMALMIO PA3JIUYHBIX BHUAOB U (HopM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampOChl M MPUMEHSATh pa3lMYHbIE METOJbl NpPU TMOUCKE MU O0TOOpe
O6unonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM JJIs BBITIOJIHEHUS YU4EOHbIX 33/1a4;

NpUOOpeTaTh ONBIT HCHOJIb30BaHUA HH()OPMAITMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMaJbHYIO (QOpMY MpPEACTaBICHHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);

MCIOJb30BATh HAYYHBIM S3bIK B KayecTBE CpeJICTBa Npu paboTe ¢ OHOIOrHYecKoi
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BJaJeTh HABBIKAMHM PpACIO3HABAaHUS M 3allUThl HMHPOpPMaUuu, HHGOPMAIIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OByajieHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBUSIMU:

1) oOmenne:

OCYIIIECTBIIATH KOMMYHHUKAIIMK BO BCeX cepax »KU3HU, aKTUBHO yJaCTBOBATh B JMAJIOTE HIIH
JUCKYCCHH TI0 CYIIECTBY 00CYX/1aeMoi TeMbl (YMEHHUE 33]]aBaTh BOPOCHI, BEICKA3bIBATh CYKICHUS
OTHOCHUTECIIGHO BBITIOJIHEHHUS MpejiaraeMoil 3a/ilayd, yYUThIBATh HWHTEPEChl U COIJIACOBAHHOCTH
MO3ULIMKA IPYTUX YYACTHUKOB JIMAJIOTa UM TUCKYCCHH);

pacro3HaBaTh HeBepOaAJIbHbIC CPEICTBA OOICHUS, TIOHUMATh 3HAYCHHUE COIMATBHBIX 3HAKOB,
HpeI[HOCBIJ'IOK BO3HUKHOBCHUSA KOH(bHHKTHbIX CHTyaHHﬁ, YMGTB cMATryaThb KOH(bIII/IKTLI U BECTU
IIEPETOBOPHI;

BJIaACTH pa3JII/I‘IHbIMI/I CHOCOGaMI/I OGH.IGHI/IH nu BSaHMO,HeﬁCTBHﬂ, IIOHUMATh HaMepeHI/IH
JIPYTHX JIIOJCH, MPOSBIATh YBOKHUTEIBHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOH (opme
(GbopMyITUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAaA 1esATeJbHOCTh:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHIYaTbHOH PabOTHI MpHU
peleHn OMOJIO0rnYeckol npobsaeMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh NMPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOJEMCTBUS IPU pELIEHUH YUeOHO! 3a/1auH;

BbIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX NEMCTBUH C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATD LEJIM COBMECTHOM JIEATENBHOCTH, OPraHU30BBIBATH U KOOPANHUPOBATH AEHCTBHUS
110 €€ TOCTUKEHUIO: COCTABJIATH IUIAH IEUCTBUH, PACIPEIEIATh POJIM C Y4ETOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KAXKJAOTO YYaCTHIUKA KOMAHIbI B OOIIUI pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpejaaraTb HOBBIE MPOEKTHI, OIEHUBAThb HJEH C IO3ULHUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATH IO3UTUBHOE CTPATETMUECKOE MIOBEICHUE B PA3JINYHBIX CUTYALIUSX, IPOSBIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

OByageHne yHMBePCAJIbLHBIMH PeryJsiTHBHBIMY 1€ CTBUAMM:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS /111 BBISIBIICHUSI IPOOJIEM U MX PELLICHHS B dKU3HEHHBIX
U y4eOHBIX CUTYaLIUSX;

BbIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHWM 1IETEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JICUCTBUAX M TOCTYNKAax MO OTHOIICHUIO K YKUBOW MPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESTENbHOCTb, BBISIBIATH MPOOIEMBI,
CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTEIbHON AEATEILHOCTH U KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITENIHO COCTABJISATH IJIAH PELICHUs MPOOJIEMBI C YUETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKHi y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

AeaTh OCO3HAHHBIN BLI60[2, APpryMeHTUPOBATE €TO, 6paTL OTBCTCTBCHHOCTD 3a PCUHICHUC,

O
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2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JESTENbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/IETh HaBBIKAMH MO3HABATENIBHOM pedieKCUM KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUI U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PE3YJIbTATOB U OCHOBaHHfI, HUCII0JIB30BATh HpI/IéMBI pe(bJIGKCI/II/I JJIA
OLICHKH CHUTYAIllH, BHIOOpPA BEPHOTO PEILICHUS;

YMCTb OLICHUBATh PUCKU U CBOCBPEMCHHO NPUHUMATh PCUICHUS 110 UX CHUKCHUIO,

MIPUHUMATh MOTHUBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNbTaTOB AECITEIbHOCTH;

3) npuHsiTHe cedsl U APYrUX:

IMpUHHUMATh 06651, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YJIbTATOB JACSATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C IMO3UIMH JPYroro 4eJ0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUsS COjepXaHus ydeOHoro mnpenmera «buonorus» Ha
yrayOlnEHHOM ypOBHE OpPHUEHTHPOBAHBI HA oOecredeHre MPOGUIBHOIO OOYYEeHUS OOYYarOIIHXCs
O6uonorun. OHU BKIIIOYAIOT: crielupuveckue 1jisi OMOIOTUH HAay4YHbIe 3HAHUS, YMEHUS U CIOCOObI
JEHCTBUI 10 OCBOEHHWIO, MHTEPHPETAlUu U IMPeoOpa3OBaHUIO 3HAHWM, BUIbI AESITEIBHOCTU IO
MOJYYCHUIO HOBBIX 3HAHWA W HMX MPUMCHEHHUIO B Pa3JIMYHBIX y4EOHBIX, & TAKXKE B PEabHBIX
JKU3HCHHBIX CUTYyallUsiIX. HpeI[MeTHBIe PE3YIbTATHI HPCACTABJICHBI 11O IroAaM U3Yy4YCHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOoro npeamera «buonorus» B 10 knacce nOMKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUH O MECTE W POJHM OUOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNUN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B MIO3HAHUM 3aKOHOB MPUPOBI U PEIICHUN
po0JsieM paloHaIbHOTO MPUPOOINONb30BaHUS, O BKIIAJE POCCUICKUX M 3apyOEKHBIX yUEHBIX B
pasBUTHE OMOJIOTHY;

BJIQ/ICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
Ouonornyeckue TEPMUHBI W TOHATUS (KU3Hb, KIJIETKA, OpPraHu3M, MeTaboyu3M, TIOMeocCTas,
CaMOperyJsiliysl, CaMOBOCIPOU3BECHUE, HACIEICTBEHHOCTh, MU3MEHUHMBOCTb, POCT U DPa3BUTHE),
O6uonornyeckue Teopuu (kiaerounas teopus T. [lIBanna, M. llnelinena, P. BupxoBa, xpomocomHast
Teopusi HacieAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuiioBa — o nientpax mHorooOpasusi u
IPOMCXOXKACHUS KYJIbTYPHBIX pacTeHUil), 3aKOHbBI (€JMHOOOPa3Hs TOTOMKOB IEPBOTO MOKOJICHUS,
pacUIeIUIEHHs], YUCTOTHI raMeT, HE3aBUCUMOTI'0 HacyetoBaHus I'. MeHens, roMOJIOTHYECKHUX PsJIOB
B HacjencTBeHHON u3meHunBoctd H. 1. BaBuiosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIQ/ICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHUS, UCIOJIb3YEMbIX B OMOJOTMYECKUX
UCCIIEIOBaHMSX JKUBBIX O0OBEKTOB (OMHCaHUE, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHBbIE MPHU3HAKU: BHUPYCOB, KJIETOK MPOKApUOT U IYKapHuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHW3MOB, B TOM 4YHcie OakTepui, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB M CUCTEM OPraHOB pPACTEHHi, KUBOTHBIX, YEIIOBEKA,
IIPOLIECCOB JKU3HENEATEIBHOCTH, MPOTEKAIOUINX B OPraHU3Max PACTEHUH, )KMBOTHBIX U YEJIOBEKA,
OMOJOTHYECKUX MPOIECCOB: 0OMeHa BellecTB (MeTadoJIn3M), MPEeBpAIleHUs YHEPrUH, OpOoKeHHUs,
aBTOTPO(HOrO M reTepoTpOPHOro TUIIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, ’MOpuoreHe3a, MocTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHS, UHIAUBUAYAIbHOTO
Da3BUTHS OPraHK3Ma (OHTOIeHe3a), B3aUMOJICHCTBHS IT'€HOB, T'€TepPO3HUCa, HCKYCCTBEHHOIO 0TOO0Pa;

€HUE CTaHaBJ'II/IBaTI) B3aMMOCBSI3H MEXAY OpraHOMAAMM KIETKH U UX (QYHKIHIMH,
eel% et u ux GYyHKUIMAMEU, MEXAY OpraHaMH M CUCTEMaMU OpPIaHOB Y

o CTpOE }Eﬁ[’M
paCT%%T)EI?B%ﬁR Q%Mgf'ﬁ ux QYHKIUSAMH, MEKIY CUCTEMaMHU OPraHOB U UX (QYHKIUSIMHU,
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3TanamMu SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PAKTOpPaMHU Cpeabl
obuTanus;

YMEHHE BBISBIIATH OTJIMUUTEIBHBIE MPH3HAKK JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHIA,
JKUBOTHBIX U Y€JIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE aAPTyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY JIJIS TOKA3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOTUYECKUE 3a/1a4H, BBISBISTH MPUIHHHO-CIICICTBEHHBIC CBSI3U MEXILY
UCCIICTYEeMbIMH OMOJIOTHYECKUMH TPOIECCAMU ¥ SIBIICHHMSIMH, J€JIaTh BBIBOABI M IMPOTHO3bI Ha
OCHOBaHUU TIOJyYCHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pPadOThI, COONIIOIATh IMpaBHa TPU
paboTe ¢ yueOHBIM U JIA0OpAaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJBUTaTh THUIOTE3bI, TPOBEPATh WX OSKCIECPHUMEHTAIBHBIMU CPEICTBAMH,
dbopMyUpys 1eNb UCCIIST0BaHMS, aHATM3UPOBATH MMOJIYICHHBIC PE3YJIBTATHI U JIENIaTh BHIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIEIOBATEIbCKOW paboTe M0 OHMOJIOTUH, KOJIOTHH U
MEAWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJWYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPEHIHUIX;

YMCHHE OIICHUBATH dTUYCCKHUE aCTICKThI COBPEMEHHBIX HCCIICTOBAHUI B 00JIACTH OMOJIOTHUH H
MEIUIUHBI (KIIOHKPOBAaHUE, HCKYCCTBEHHOE OILIOIOTBOPEHUE, HAIIPABICHHOE H3MCHEHUE r'eHOMa U
CO3/IaHHE TPAHCTECHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp OymyIed mpodeccHoHanbHOM ESTEILHOCTH B
obnactu OWOJIOTUH, MEIHUIIMHBI, OMOTEXHOJOTHHU, BETCPUHAPHUH, CEIBCKOTO XO3SHCTBA, MHINEBON
MPOMBIIIICHHOCTH, YIIIYOJISITh MTO3HABATENIbHBI MHTEPEC, HANPABICHHBIA HA OCO3HAHHBIH BBIOOD
COOTBETCTBYIOIICH MPOPECCHH U TPOJIOJDKEHUE OMOJOTHYECKOr0o OOpa30BaHHS B OPTaHU3AIMIX
CpeaHero NpoeCCUOHATBLHOTO M BBICILIET0 0Opa30BaHMUSI.

IIpenmeTtHble pe3yabTaThl OCBOCHHUs yueOHOro npeamera «buonorus» B 11 knacce 10IKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U POJM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMHpPOBaHNN COBPEMEHHOH €CTECTBEHHO-HAYIHON KapTUHBI MUPA, B TO3HAHUHU 3aKOHOB TIPUPOIBI
U PEIIEHUH 3KOJIOIMYECKUX Mpo0IeM 4eJI0BEYEeCTBa, a TAKXKE B PEIIEHUH BOIIPOCOB PALIMOHAIBLHOTO
NPUPOJIONIONB30BaHNSA, W B (HOPMUPOBAHHM I[EHHOCTHOTO OTHOIICHUS K TPUPOAE, OOIIECTBY,
4eJIOBEKY, O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BIAJIETh CHUCTEMOW OMOJIOTMYECKHX 3HAHWH, KOTOpas BKIIIOYAECT OMpPEICNICHHs U
NOHUMaHWE CYUIHOCTH OCHOBOIIOJIAraloIUX OHOJOrMYECKMX TEPMHUHOB U TOHATHH (B,
sKocucTeMa, Ouocdepa), Ouomornueckue Teopuu (dBojronuoHHass Teopus Y. JlapBuHa,
CHUHTeTHYecKass Teopus sBomtouuu), yueHus (A. H. CeBeproBa — 0 MyTAX M HalpaBlIeHHUIX
sBosroiun, B.U. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTuueckoro paBHoBecust Jx. Xapau u
B. BaituOepra, 3apoasimeBoro cxoxactsa K. M. bapa), mpaBuna (Munumyma O. Jlubuxa,
HKOJIOTMUYECKOM MUpaMuabl S3HEpTUn ), runoressl (runotesa «mupa PHK» V. 'mnbepra);

YMEHHE BJIAJeTh OCHOBHBIMH METOJaMM HAayyHOIO T[IO3HAHMs, MWCHOJIb3YEMBIMU B
OMOJIOTHYECKUX HCCIIEIOBAHMIX JKUBBIX OOBEKTOB W OKOCHCTEM (OMHCaHUE, W3MEpPEHHE,
HaOJI0IeHNe, SKCIIEPUMEHT), CIOCO0aMM BBISBICHUS W OLIEHKM aHTPOIOTE€HHBIX H3MEHEHHUil B
PUPOJIC;

YMEHHUE BBIACTATh CYIIECTBEHHbIE NPU3HAKU: BHUIOB, OHUOr€OLEHO30B, 3KOCHUCTEM H
Oouocdepsl, CTAOWIM3UPYIOIMIETO, JBIDKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO OTOOpa,
JJIONIATPUYECKOTO U CUMITaTPUYECKOTO BUI000pa30BaHus, BIMSAHUS JBIKYIIUX CHUJI BOJIOIMU HA
reHO(OH] TOMYIISAIIUU, TPUCIOCOOJICHHOCTH OpPraHW3MOB K cpele OOWTaHUs, 4YepelOoBaHHUs
HAMPaBICHUHN SBOMIOLNHU, KPYTOBOPOTA BEHIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

SHHEC YCTaHaBIMBATE B3aUMOCBSI3H MEXKIY MPOIECCAMHU IBOIIOIUH, JIBIKYIIMMU CHIIAMHA
o ampoﬁ e%, ANV W Q3JMYHBIX JKOCUCTEM U MPUCIOCOOICHUAMHI K HUM OPTaHU3MOB;
3JIEKTPOHHOU MNMOANUCEIO
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YMEHUE BBISBIIATH OTIIMUYUTEIBHBIC TPU3HAKU KUBBIX CUCTEM, TIPUCIIOCOOICHHOCTh BUIOB K
cpene oOuTaHus, aOMOTHYECKMX W OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aWMOCBS3eH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHTHI, OMOJIOTHUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JIOKA3aTeNbCTBA POJICTBA OPraHW3MOB PAa3HBIX CUCTEMATUYECKUX TPYIIIL,
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOMTaHMsS, €IMHCTBA YEJIOBEUYECKHX pac, HEOOXOAUMOCTH
COXpaHEHHUS] MHOTOOOpa3Wsi BHUJJOB U JKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS TMPUPOIBI U
YeJI0BEYECTBA,

YMEHHE peliaTh OMOJIOTUYECKUE 3aa4UH, BBISBISTh MPUIMHHO-CIICCTBEHHBIC CBSI3U MEXILY
UCCJIETyeMbIMU OMOJIOTMYECKUMHU IPOLIECCAaMU U SIBJICHUSIMM, J€JIaTh BBIBOJBI U IMPOTHO3BI Ha
OCHOBaHUH TIOJyYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIA0OpaTOpHbIE M MpPaKTHYeCKHe paboThl, COOMI0IaTh MpaBHIA MPU
paboTe ¢ yaeOHBIM U JIa0OpATOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPSITh UX OKCHEPUMEHTAIbHBIMU CpPEICTBAMH,
dbopMynUpys 1eNb UCCIIeT0BaHMs, aHATM3UPOBATH MMOJIYICHHBIC PE3YNIBTATHI U JIENIaTh BHIBO/IBI,

YMEHHE Y4YacTBOBAaTh B Y4eOHO-HMCCIEIOBATEIbCKOW paboTe Mo OMONOTHH, SKOJOTHH U
MEIWIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIMYHO MPEACTABIATH
MOJIy4YEHHBIC PE3yJIbTAThl HA YYCHHUECKUX KOH(PEPEHIIUSX;

YMEHHE OLICHUBATh TUTIOTE3BI K TEOPHH O IIPOUCXOKICHUH )KH3HH, YeTIOBEKA U YSIIOBEYCCKUX
pac, o MpUYMHAX, TOCIEACTBUSIX U CIIOcO0ax MpeoTBpaleHus To0albHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISITH OCO3HAHHBIA BHIOOP OyayIieid mpodecCHOHANBHON JESITeTbHOCTH B
ob0nactu OMOJIOTHH, DKOJOTUH, MPUPOJONOIB30BAHUS, MEIUIMHBI, OMOTEXHOIOTUH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOTO XO3S1CTBA, MHUIICBOW MPOMBINUICHHOCTH, YIIyOJsITh ITO3HABATEIHHBIN
MHTEpEC, HAIMPaBJICHHBI Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOLIEH MpPOQEeccHH U MPOI0IIKEHUE
OMOJIOTUYECKOT0 O00pa3oBaHMsI B OPraHHM3AIMSIX CpPEJHEr0 MPO(PEeCCHOHAIBHOTO M BBICIIETO
o0OpaszoBaHwUs.

-

-\\I
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TemaTtnyeckoe MmIaHuPOBaHUE

10 KJIACC
10 KJIACC
Nen/m | HaumeHOBaHUe Pa3/iesioB H TeM S JJICKTPOHHEIE (1HPPOBLIC)
IPOrpaMMBbl Bcero Konrposabubsie | IIpakruueckue | 00pas’oBaTejbHbIe pecypchbl
padoThI padoThI
1 JKuBble cucTeMbl U UX U3Y4YEHUE 2 0 0
2 XUMHYECKask OpraHu3aIus KICTKA 15 0 2
3 buosorus knetku 1 0 0
4 Ctpoenue 1 QyHKIMU KIETKU 14 0 2
5 OOMeH BelIeCcTB U NMPEBpaIlEHUE SHEPTUU B 9 0 1
KJIETKE
6 JKu3HEeHHBIN HUKJIT KIETKH 6 0 1
7 H"aCJIeZ[CTBeHHaﬂ uH(pOpMAITUS U peaTn3aIus 10 0 1
e€ B KJIETKe
8 Pa3sMHOXKEHHME U pa3BUTHE OPraHU3MOB 13 0 1.5
9 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 14 0 1
10 ['eneTnka — Hayka 0 HacJIeICTBEHHOCTH U 1 0 |
W3MEHUYUBOCTH OPTaHU3MOB
11 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0 1
12 I'eneTuka yenoseka 3 0 0.5
13 Cenekiusi OpraHu3MOB 4 0 0
14 buortexHonorust u cuHTeTHYeCKas ouosnorus | 4 0 0
15 Crpoenue U pyHKIIUN OpPraHU3MOB 23 0 1
16 buosornsa xak Hayka 2 0 0
4 . b 9 0 0
o “OB.HO [IPOTRAMME | 136 0 13
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11 KJTACC

Ne HaumeHoBaHue pa3jiesioB U TeM KosunyecTBo 4acoB deKkTpoHHbIE (LM (POBbLIE)
n/n NPOrpaMMblI o0pa3oBaTesbHbIE PeCypChl
Bcero KonTposabHbie IIpakTHyeckue
padoThI padoThI

1 3apoKICHUE U Pa3BUTHE 4
9BOJIIOLIMOHHBIX IPEICTABICHUN B
OHOI0THH

2 MukposBononus U €€ pe3yJIbTaThl 14 2

3 MakposBontonus U €€ pe3ysbTaThl 6

4 [IpoucxoxaeHue u pa3BUTHE KU3HA 16 1.5
Ha 3emuie

5 [IpoucxoxaeHue yenoBeka — 10 1
aHTPOIIOTEHE3

6 DKoJ0rus — Hayka o 6 0.5
B3aMOOTHOLIEHUSIX OPraHU3MOB U
Ha/I0praHU3MEHHBIX CUCTEM C
OKpY>Karollen cpeion

7 OpraHu3Mmsl U cpefia 00uTaHus 10 1.5

8 DKOJI0TUsl BUAOB U NOMYJISALIUN 10 0.5

9 DKosorust cooOIIeCTB. 12 0.5
DKOJIOTUYECKHE CHCTEMBI

10 buocdepa — rimobanpHas skocucrema | 6

11 UYennoBek M OKpyxkarolas cpeaa 6

12 Hacnencrennas unpopmanus u 10
peasn3anys €€ B KIETKE

13 CtpoeHne U QyHKIIMH OpraHu3MOB 16

14 Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB 136 7,5

-~ HTOTPOTPAMME
o OOKYMEHT NOANWUCAH
9NIEKTPOHHOW NOANUCHLIO
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IMPOBEPAEMBIE HA ET'3 I10 BUOJJOI'MM TPEBOBAHMSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOU ITPOI'PAMMBI CPEJJTHET'O OBIIIET'O OBPA3OBAHUA

Kona
NPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus
C(l)OpMHpOBaHHOCTI) 3HAHUM 0 MeCTe U poiun OHOJIOTHH B CUCTEME €CTECTBEHHBIX

HayK, B (DOPMUpPOBaHNU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHpA, B
MMO3HAHUM 3aKOHOB MPHUPOABI U PEIIEHUH >KU3HEHHO BaXXHBIX COLMAJIBHO-
TUYECKHUX, FKOHOMHUYECKHUX, IKOJIOTMYECKUX MPOOIEM YeT0BEYECTBA, a TAKKE B
pelIeHHH BOIPOCOB PAIMOHAJIBHOTO MPUPOAONOIb30BaHHA, B (DOPMUPOBAHUHU
LIEHHOCTHOT'O OTHOILIEHHS K IPUPOJIE, OOLIECTBY, YEIOBEKY; O BKJIaJ€ POCCUIHCKUX

1 3apyOCKHBIX YYEHBIX — OMOJIOTOB B pa3BUTUE OUOJIOTHU

Brnagenne cucremoil 3HaHWE 00 OCHOBHBIX METOAaX HAyYHOTO ITO3HAHUS,
HCIIOJIb3YEMBIX B 6I/IOJ]OFI/I‘-ICCKI/IX HNCCIICOOBAHUAX XUBBIX O6’b€KTOB U D3KOCUCTEM
(omucanme, wW3MepeHUe, NMPOBEACHNE HAOIOJIEHUH); CIIOCO0aMH BBISIBICHUS H
OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

Ymenne BbIABUI'aTb T'MIIOTE3bI, IPOBEPATH UX SKCIICPUMEHTAJIbHBIMU CPEACTBAMU,
(hopMymupys 1eNlb WUCCIIEOBAaHUS, aHAM3UPOBATh MONyYeHHBIE PE3YIbTAThl H
JcJ1aTb BBIBOBI.

BrisiBieHre 3aBUCHMOCTH MEXAY HCCIEAYyEeMBIMA BeIMYWHAME, OOBSICHEHHUE
MOJIyYEHHBIX PE3yJbTaTOB M (DOPMYIHPOBaHUE BBIBOJOB C HCIIOJIb30BAHUEM

HAay4YHBIX HOHSITPIﬁ, Teopnﬁ " 3aKOHOB

YMeHHe BIAJCTh CHUCTEMOH OMOJIOTMYSCKUX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIArAtoINe OMOJIOrMYECKUE TEPMUHBI M TOHSTHS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHJI, TIOMYJISIIIHS, SKOCHCTEMa, OUOLICHO3, Orocdepa; MeTabom3M,
rOMEO0CTa3, KIIETOYHbIH MIMMYHHUTET, OMOCcHHTE3 Oeflka, OMOIOIMMepHl, AUCKPETHOCTD,
CaMOperyJfiys, CaMOBOCHPOU3BEACHHE,  HACIEICTBEHHOCTb,  H3MEHYHBOCTB,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouonoruueckue Teopuu: kKierouHas teopust T.IlIBanna, M. lllneiinena,
P. Bupxoga; KIJIOHAJIbHO-CEJIEKTUBHOTO MMMYHUTETA I1. Opnnx,
N.N. MeunukoBa, XpOMOCOMHasl TEOpHsl HAacIeACTBEHHOCTH T. MopraHa, 3aKOH
3apoasimieBoro cxonctBa K. bapa, »3Bomonuonnas teopus Y. JlapBuHa,
CHUHTETHUYECKasi TEOPHsI IBONIONHH, Teopusl aHTpororeneza Y. JlapBuHa; Teopus
ouoreonenosa B.H. CykauéBa; yuenne H./. BaBunoBa o neHTpax MHOrooopasus
Y TIPOUCXOXKICHUS KyJIbTYPHBIX pacTenuid, yaeHue A.H. CeBeprioBa o myTsx H
HaIpaBlIeHUAX dBoJIONMY, yaeHue B.M. BepHanckoro — o 6uocdepe);

3aKOHBI  (emMHOOOpa3us TIOTOMKOB TIEPBOTO  TOKOJEHHS, pPAaCHICTICHUS

MMPU3HAKOB, HC3aBUCUMOTI'O HACJICAOBAHU TPU3HAKOB I. MCHI[CJ'IFI; CHCIIVICHHOT'O
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Kon
NMPoBePSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMSA K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus
TIPUHITUTIBI (IUCTOTHI TaMeT, KOMIUIEMEHTApHOCTH);

npaBuwia (MuHEMyMa FO. JInbuxa, 53KoIorudeckoi mupaMuabl YuceN, OMOMacChI
U DHEPTHH);
rumnotesbl (koanepsatHoil A.M. Onapuna, nepsuuHoro Oynpona J[x. XomgeliHa,

mukpochep C. Dokca, pudosuma T. Uek)

YMeHue pemaTth MOMCKOBbIE OHMOJIOTHYECKHE 3aJaud; BBISBIATH NPUYUHHO-
CIICZICTBEHHbBIE CBSI3M MEXAY HCCIENyeMbIMH OHOJIOTMUYECKUMU OOBEKTaMHu,
IIPOLIECCAMHU U ABJICHHUSAMU; JIENIATh BBIBOBI U IIPOTHO3bI HA OCHOBAHMU ITOJIy4YEHHBIX
PpE3yIbTaTOB;

COCTABIIATh TEHOTUIMYECKHUE CXEMBI CKPEILIMBAHUsI ISl PA3HBIX TUIIOB HACIEAOBAHUA
[IPU3HAKOB Yy OPTraHU3MOB, COCTaBJIATh CXEMBbl IIEPEHOCA BEIIECTB M 3SHEPIUU

B DKOCHCTEMaX (IIETH ITUTAHUS, TIHIIEBBIC CCTH)

YMeHHe yCTaHaBIMBATH B3aUMOCBSI3M MEXIY CTPOCHHEM U (YHKIHIMU:
OpraHOWJIOB, KJIETOK pPAa3HBIX TKaHEH, OpraHaMH M CHCTEMaMH OpIaHOB Yy
pacTeHMid, KUBOTHBIX W YeJOBEKa; MEXIY dTallaMi OOMEHa BEIECTB; TalaMu
KJIETOYHOTO NHWKJIA W >KU3HCHHBIX IIMKIOB OPraHW3MOB; J3TalamMud 3MOpHO-
HAJILHOTO Pa3BUTHS; TEHOTHIIOM U (PEHOTHIIOM, (PEHOTHIIOM U (PaKTOPaMU CpPEIbI
oOWTaHWs; TIPOIECCAMU SBOJIONWH; IBIDKYIIMMH CHJIAMH aHTpPOIIOTCHE3a;

KOMITOHCHTaMHU PAa3JIMYHBIX 3KOCUCTEM U HpI/ICHOCO6JICHI/I$IMI/I K HUM OPraHu3smMoB

YMeHue BBIACISTh CYIIECTBEHHBIC TIPU3HAKH:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPHOT M DYKAPUOT; OIHOKIETOYHBIX U
MHOTOKJIETOUHBIX OPraHU3MOB, BU/IOB, OMOTEOIIEHO30B, DKOCUCTEM U Onochepsr;
CTPOCHHUSI OpPraHOB M CHCTEM OpTaHOB pAaCTeHUH, >KUBOTHBIX, 4YEJOBEKa;
MPOIIECCOB  JKU3HEACATENFHOCTH, MPOTEKAOIMX B OpraHU3Max pacTeHUH,
KMBOTHBIX M 4YEJOBEKa; OHMOJIOTMYECKUX TIPOIECCOB: OOMEHa BEIIEeCTB
(MeTabonmu3Mm), vHPOPMALIUH U IPEBPAILIEHHS SHEPTHU, OPOKEHUS, aBTOTPOYHOTO
U TeTepOTPOGHOrO THIIOB IUTaHHSA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a,
Meii03a, TraMeToreHe3a, »5SMOpHOreHe3a, TOCTAIMOPHOHAILHOTO  Pa3BUTHUA,
pPa3MHOXEHUS, HMHAWBUIYAIFHOTO  pa3BHTHS  OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUSI TEHOB, TeTEpo3Hca; JEWCTBUI HMCKYCCTBEHHOTO OTOODA,
CTaOWIIM3UPYIOLIETro, JBIDKYIIETO M Pa3phIBAIOLIETO €CTECTBEHHOIO OTOOpA;
AIIONATPHUYECKOTO U CUMIIATPUIECKOTO BHI000PA30BaHHUS; BIUSHHS JIBUXKYIIIUX
CHJI 3BOJIIOLIMU Ha T€HO(MOH[ MOMYJALWH; MPHCIIOCOOIEHHOCTH OPraHU3MOB K
cpezie OOMTaHMs, YepeIOBaHUS HAIPABJICHHI SBOIIOIUH; KPYTOBOPOTA BEMIECTB U

IOTOKA S3HCPIUU B IKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHUSI BBICISITh CYIIECTBEHHBIE TPHU3HAKH BUPYCOB,

KJICTOK IIPOKApUOT u JYKapuoT, OJHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX
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Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NMPoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero
TpeOoOBaHMS o0pa3oBaHus

Meii03a, OIUIOJOTBOPEHUS, PA3BUTHA M Pa3MHOXKEHHS, MHAWBUIYaIbHOTO pPa3-
BUTHsI OpraHu3ma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBAaHHE, ECTECTBEHHOTO
otbopa, BHI000pa30BaHUs, IPUCTIOCOOICHHOCTH OPTaHI3MOB K cpefic OOMTaHus,
BJIMSIHUSI KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHHUH B 9KOCHCTEMAax

CBOEH MECTHOCTH, KPyTrOBOPOTa BEIIECTB U MPEBPAIlCHHs YJHEPTUH B OHochepe

VYMeHHe HCHOoIb30BaTh COOTBCTCTBYIOIIME  APryMCHTHI, o6uoor HNYCCKYIO
TCPMHUHOJIOTUIO U CUMBOJIMKY JI JOKAa3aTCIbCTBA POACTBA OPraHU3MOB pPa3HbBIX
CUCTEMATUYCCKUX TPYIIl; B3aWMMOCBA3UM OpPTraHU3MOB U CPCIbI 06I/ITaHI/I5{;
CANHCTBA YCJIOBCUCCKUX pacC; HCO6XOI[I/IMOCTI/I 310pOBOI0 06p333 JKHU3HU, COXpa-
HCHUA pa3H006pa3Hs{ BUJOB MW OKOCHCTEM KaK YCJIOBHA COCYIIECTBOBAHUA

HPUPOJBI U YEJIOBEUECTBA

9 Owonormm, MenWlMHEe, OWOTEXHOIIOTWH;  pPaccMaTpuBaTh  TJIOOAIBHBIC

YMeHne KpUTHYECKH OLEHHBATh MH(POPMALMIO OHOJOIMYECKOTO COACp)KaHUS;

WHTEPIPETUPOBATh 3TUYECKHE AaCIEKTbl COBPEMEHHBIX HCCIECIOBAaHUH B

HKOJIOTHUECKHE TPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLICHUIO K HUM

COOCTBEHHYIO TTO3HIIUIO

IHEPEYEHD 3JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMBIX HA EI'D ITO BUOJIOT'NN

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAaHUS
buonorus xax Hayka. JKuBbIe CHCTEMBI U UX HU3y4YCHHUE

1.1

CoBpemeHnHas Ouoorus - KOMIIJIEKCHAs HayKa. Buonornueckue HayKH
U wu3y4aemble UMH TpoOnembl. DyHIaMEHTaNbHBIE, MPHUKIATHBIE W ITOWCKOBHIE HAayJYHBIE
HCCIIEOBAHNS B OMOJIOTHH.

3HaueHue Owonornu B (HOPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Ipodeccun, cBszanHbie ¢ Ouosiorueil. 3HaYeHHE OWMOJIOTMUA B TNMPAKTUYECKOH JIEATEIBHOCTU

YCJI0BCKa: MCIUIINHE, CCIIbCKOM XO3$IﬁCTB6, MPOMBIIIUNICHHOCTH, OXPAaHE MMPUPOAbI

1.2

XKuBble cHucTeMBbl Kak MpeaMeT u3ydeHusi Ouonorun. CBOWCTBA JKUBBIX CHUCTEM: €IWHCTBO
XMMUYECKOr0 COCTaBA, IUCKPETHOCTD U LIETIOCTHOCTD, CIIOKHOCTD U YIIOPAJOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTH, CAMOOPTaHU3AIIHSI, CAMOBOCIIPOU3BEICHHUE, Pa3ApaKUMOCTh, H3MEHYUBOCTh, POCT H
pas3BUTHE.

YpoBHM OpraHHU3allUU KUBBIX CUCTEM: MOJICKYJIAPHBIN, KI€TOUHbINA, TKAHEBBIM, OpraHU3MEHHbIN,
MOMYJISIIIMOHHO-BUAOBOM, SKOCHCTEMHBIH (OMoreouneHoTuueckuil), OuocdepHsiii. Ilpomueccsl,
MPOUCXOJSIIUE B IKUBBIX cHcTemax. OCHOBHbIE TNpH3HAaKK >KUBOro. JKW3Hb Kak ¢opma

CylI€CTBOBaHUs MaTCpHUUN

1

Mertoasl Ouonormueckoir Hayku. HabmiomeHue, mM3MepeHHe, 3KCIIEPUMEHT, CHCTEMaTH3aLus,
MeTraaHanus. [loHsTHE 0 3aBUCUMON U HE3aBUCUMOM NepeMeHHOo. [lnaHnpoBaHue SKCEpUMEHTA.

IlocTaHoBka u IIPOBCPKA T'MIIOTES. HyneBaﬂ runore3a. IlonsaTue BLI60pKI/I u eé AOCTOBCPHOCTD.
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
KreTka xak Omonormdaeckas cucrema

2.1

Krnetka — cTpykTypHO-(OyHKIIMOHATBHAS SUHMIIA KUBOTO. MICTOpHST OTKPBITHS KJIeTKH. PabOThI
P.I'yka, A.JleBenryka. Knerounas teopus (T. llIBann, M. llnefinen, P. BupxoB). OcHOBHBIE
TOJIOXKECHHUSI COBPEMEHHOHN KJIETOYHOM TEOPHUH.

MeTo1p1 MONIEKYISAPHON U KIETOYHON OMOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadus, 31MeKTpodopes,

METOJ MEUEHBIX aTOMOB, Au(depeHInanbHoe HEHTPU(YTUPOBaHNE, KYIbTUBUPOBAHUE KIETOK

2.2

XHAMUYECKUI COCTAB KJIETKH. Makpo-, MUKpO- U YJIbTPaMHKPOIEMEHThl. Boga um €€ ponp Kak
pacTBOpUTENs, peareHTa, y4acTiue B CTPYKTYPHUPOBaHUH KIETKH, TEIUIOPEryIsiui. MuHepanbHbIe
BEIIECTBA KJICTKH, X Onojoruyeckas posib. Ponb KaTHOHOB 1 @aHMOHOB B KIIETKE.

Buonornueckue monumepsl. benku. AMHUHOKHCIOTHBINH cocTaB OenkoB. CTPyKTYypbl O€IKOBOI
Monekyinbl. IlepBuunas cTpykTypa Oenka, IenTuAHas CBA3b. BTopudHas, TpeTHdHas,
YeTBEepTUYHAs CTPYKTYphl. JleHarypanmsa. CeoiictBa 6enkoB. Knaccudukamus OenxoB. buo-
morudeckue (HYHKITUH OSIKOB.

YrineBoabl. MoHOCaxapuipl, AMCAaXapuibl, OJIMIOCaxapuibl W monucaxapuabl. OOImMKA IUTaH
CTpOEHUs U HU3NKO-XUMHUYECKHE CBOWCTBA yIIIeBOIOB. buonornyeckue GyHKIUH yIIIEBOIOB.
Jlumuaet. T'uapodunbHO-ruApodoOHBIe CcBolicTBa. Kinaccudukanus nunuaoB. TpUriIULEpUIbL,
(dbochonumuaer, BOCKH, cTepouapl. buomormdeckne ¢yHKmuM IWnuaoB. OOmme CBOHCTBa
OMOJIOTHYECKUX MEMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CAMO3aMBIKaHHUIO, ITONYPOHUIIAEMOCTb.
Hyxneunossie kucnotel. THK u PHK. Crpoenue nHyknenHoBbix kucioT. Hykneotuast. [IpuHnun
koMmruiemeHtapaoct.  [Ipasmmo  Yapradda. Crpykrypa JHK — gBoiiHas  croupadib.
Mecronaxoxaenue u ononorndeckue Gpyuxuun JJHK. Bugst PHK. @ynknum PHK B knetke.
Crpoenue monexynsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonorndeckne GpyHKIINN
AT®. BoccTaHoBneHHbIE IEPEHOCUMKH, WX (pyHKIMU B KieTke. CekBenuposanue JTHK.
CrpykTypHas Ouonorus: OHOXMMHUYECKHE M OHO(PHU3MYECKHUE HCCICAOBAHHUA COCTaBa M

MIPOCTPAHCTBEHHON CTPYKTYPHI OMOMOJIEKYJT

23

Tumel  KIETOK: JyKapuoTHdeckas M Ipokapuotrudeckas. CTpyKTypHO-(QYHKIHOHAJIbHBIE
o0pa3oBaHUs KIICTKH.

Crpoenune npokapuoTndeckoil kietku. KierouHas ctenka Oakrepuil u apxeil. OcoOeHHOCTH
CTPOCHUS TeTepOTPO(HOI U aBTOTPOPHOH MPOKAPUOTUIECKUX KIETOK. MECTO ¥ POJb MPOKAPHUOT
B OMOLIEHO3AaX.

CrpoeHne W (QYHKIMOHHUPOBAHUE OJYKAPUOTHUYECKOW KieTkH. [lna3maruueckas meMmOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTHUecKOW MeMOpaHbl. TpaHCHOPT BeLIECTB  4epes
TIa3MaTHYECKYI0 MeMOpaHy: acCUBHbBIN (MU dy3usi, ooneruénnas auddysus), ak THBHBIH (Tiep-
BUYHBIA U BTOPUYHBIN aKTUBHBINA TpaHcnopt). [lomynponumaemocts MeMOpaHsl. Pabota HaTpwmii-
KaJMeBOro Hacoca. OHJOLMTO3: IUHOLUTO3, (aronurtos. Ok3omuro3. KierouHas creHka.
CrpykTypa 1 QyHKIHHU KIETOYHOH CTEHKH PacTeHUH, IpUOOB.

Hurormasma. Ilurozons. ILurockenmer. JIBmxkeHwe muTOIUIa3Mbl. OpraHouabl  KIIETKH.
OnnomeMOpaHHBIE OpraHoWABl KIETKU: 3HAoIuiazMaTudeckas cetb (JI1C), anmmapar I'onbmxwy,

JIN30COMBI, NX CTPOCHHUE H (1)yHKHI/II/I. BzanmocBs3b OIIHOMCM6paHHBIX OpraHona0B KIICTKH.
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
[TomryaBTOHOMHBIE OpraHOWABI KIETKH: MUTOXOH/IPHH, TUTACTHIBL.

Crpoenue u GyHKIMU MUTOXOHApPUH U Tactui. [lepBuyHble, BTOPUYHBIE U CI0KHBIE MIaCTHIBI
(hOTOCHHTE3UPYIOUINX FYKAPHOT. XIIOPOILIACTHL, XPOMOIUIACTHI, IEHKOIIACTHI BBICIINX PACTEHUIL.
HememOpannbie opranouabl knetkun CTpoeHre U (YHKIMM HeMEMOPaHHBIX OPTaHOMIOB KIETKU.
Pubocombl. MukpodunameHTsl. Meilieynsie  KIeTKH. Mukpotpyoouku. KiieTouHslii 1meHTp.
CrpoeHue 1 ABIKEHHE KI'YTUKOB M pecHUYIEeK. MUKpoTpyOOouKy 1iuToruiazmsl. LleHTpuoms.

Anpo. Obonouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIIKY, UX cTpoeHne U GpyHKImU. SaepHbIit
OenKoBBIA MaTpHKC. [IpocTpaHCTBEHHOE pacIoIOKEHHE XpOoMOCcoM B mHTepdazHoM sape. bemku
XPOMAaTHHA — TUCTOHBI.

Knerounsie BrutodeHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApHOT (PacTHTENILHOH,

KUBOTHOM, TPHOHON)

24

AccuMWIIUsT W JUCCUMWIALMSA — JIBE CTOPOHBI Merabonm3ma. Tumbsl OoOMEHa BEIIECTB:
aBTOTPOQHBIN U TeTepOTPOPHBIH. YUacTre KHCIOpoia B OOMEHHBIX MpolieccaX. JHEPreTHIeCKOe
obecnieuenue kieTku: npespamiearne AT® B 0OMeHHBIX mporieccax. DepMeHTaTUBHBIN XapakTep
peakiuii KiIeTouHoro Metaboym3ma. MepMEeHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHHU3M JICHCTBHSL.
Kodepmentsl. Omnmunst (epMEHTOB OT HEOPTraHWYECKHX KaTaln3aTopoB. BemKu-aKTHBAaTOpHI
1 OeNKU-UHTUOUTOPEL. 3aBUCUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX pPEaKIUH OT Pa3IUYHBIX
(hakTopOB.

[lepBuyHBIi cHHTE3 OpraHMYecKHX BellecTB B kieTke. PorocuHTes. Ponb xmoporuractoB B
mporiecce gorocuHTe3a. CBeToBas u TemMHOBast (asbl. [IpoaykTuBHOCTE (hoTOCHHTE3a. Brimsnue
Pa3IUYHBIX (aKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HaUeHHE (DOTOCHUHTE3A.

XemocuHTe3. PasHOOOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUHUIUpYIOMHE OaKTepHH,
Kenez00aKTeprn, cepoOaKTEPUH, BOJIOPOTHBIC OaKTeprH. 3HAUEHHE XeMOCHHTE3A.

Ana’poOHble opraHm3Mbl. Buapl Opokenms. [IpoaykTel OpokeHHS W HMX HCIOJIB30BaHHE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHM3Mbl KaK OOBEKThI OHMOTEXHOJOTMHM | BO30YIUTEIIN
0ose3Hei.

AspoOHBIE OpraHU3MBl. DTarbl SHEpreTundeckoro oomena. [loaroroBurenbuplii stan. ['mukonmms3 —
0eCKHUCIOPOJHOE PACILETIIIEHHE TII0KO3BI.

buonornueckoe oOkucIeHHe, WM KJIETOYHOE JbIXaHWe. Poib MHUTOXOHIpWil B mporeccax
Oouonoruueckoro okucieHus. llukmuueckue peakiun. OKHcIUTENbHOE (HOCHOPHITUPOBAHUE.
[IpeumymecTBa a’poOHOrO MmyTH OOMEHa BEIIECTB Mepex aHadpoOHBIM. ddeKkTuBHOCTH

JHEepreTHYecKoro ooMeHa

2.5

Peakumu maTpudHoro cunrtesa. IIpyuHIIMT KOMITJIEMEHTAPHOCTH B PEaKIUsIX MaTPUIHOTO CUHTE3A.
Peanuzanus HacnencTBeHHON nHpopManun. I'eHeTnueckuii Kof, ero cBoiicTBa. TpaHckpumus —
MaTpUYHbIN CHHTE3 PHK. IIpuHIMIBL TPaHCKPUIILIAHN: KOMIUIEMEHTAPHOCTD,
AHTUINAPAJIIENBHOCTD, ACHMMETPHYHOCTD. TpaHCIAus U e€ 3Tansl. Ydactue TpancnopTHeix PHK
B OnocuHTe3e Oenka. YcnoBus Onocuaresa Oenka. Kogupopanue aMuHOKHCIIOT. Postk prbocom B
Ouocunrese OeiKa.

Opranuzanysi TeHOMa y TPOKApUOT M 3yKapuoT. Peryisimus akTHBHOCTH T€HOB Y TPOKapHOT.

,
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Ceprugurar OH42607F1FH

T'umote3a omepona (@. XKakob, “3K. Mano). Perynsius OOMEHHBIX TPOIIECCOB B KIIETKE.

AMERTIIRAGHEAR.
POHHOW NOANUCHIO

PYCBI — HCKJICTOYHBIC (bOpMLI JKU3HU U O0JIUTaTHEIE Iapas3uThl. CTpOGHI/Ie MMPOCTBIX U CIOKHBIX
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
Bupycusle 3a0oneBanusi 4eioBeka, KUBOTHBIX, pactenuid. CIIMIA, COVID-19, counanbHbie u

MCIHUIIMHCKHEC HpO6J'ICMI>I

2.6

Knerounsiii nukm, ero mepuoasl u peryisnusa. Uatepdaza u Muto3. OCOOEHHOCTH MPOLECCOB,
nporekaromux B wmHTepdaze. IlogroroBka KiIeTkm K jgenleHuto. [IpecmHTeTHYECKUit
(TOCTMUTOTHYECKHI), CHHTETHYECKHUH W TOCTCHHTETHYECKHH (IIPEMUTOTHUYECKHI) TEPHOJIBI
nHTEp(a3HL.

Matpuunsiii cunre3 JHK — perunkanus. [punnune! pernnkannu JHK: koMIuieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIN CUHTE3, aHTUNapasuieabHOCTh. MexanusMm perukannu JHK. Xpomocomsl.
Crtpoenne xpomocoM. Termomepsl m Tenomepasza. XPOMOCOMHBIA HAaOOp KIIETKH — KapHOTHIL.
JIMTIONaHBI W TaIUIOMAHBIA HAOOPBHl XpPOMOCOM. I'OMoOJIOTMYHBIE XpOMOCOMEIL. IlooBEIE
XPOMOCOMBI.

Henenue kinetkn — MuTo3. CTaguu MHUTO3a U MPOUCXOISIIME B HUX IpoLecchl. TUIBI MUTO3A.
KapI/IOKI/IHe3 U IUTOKHUHES. buonornueckoe 3HaueHNE MUTO3A. PeI‘y.]'IHHI/Iﬂ MHUTOTHUYECKOI'O ITUKJIa
kietky. [IporpaMMupyemast KJ1eToqHas THOENb — aronTo3.

OYHKIMOHAIBHASI TEHOMHUKA

OpraHusM Kak Ouonormyeckasi CucTeMa

3.1

ORHOKIETOYHBIE, KOJIOHUAIBHBIE, MHOTOKJIETOYHBIE OPTaHU3Mbl H MHOTOTKAHEBBIE OPTaHU3MBI.
dopMbl pa3sMHOKECHHS OpPraHU3MOB: Oecriojioe (BKJIOYas BETETaTUBHOE) W TOJOBOEC. Buabl
0ecro0ro pa3MHOXKEHUS: IOYKOBAHUE, CIOPYJIALUS, (PparMeHTanus1, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. IlonoBeie KiIeTkH, wind rameTsl. Meno3. Cranuu metiosa. [loBenenue
xpoMocoMm B Meno3e. Kpoccunrosep. buonornueckuili cmpica Melo3a W MOJIOBOrO IIpoLecca.
Melio3 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponeimeBoe paspurue. 'amerorenes y xuBoTHbIX. [lojoBeie >xene3pl. OOpa3zoBaHue u
pa3BUTHE TIOJNIOBBIX KieToK. CnepmatoreHe3 u ooreHe3d. CTpoeHHE TMIOJIOBBIX KIIETOK.
OmnonoTBOpeHNe U SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnnuBunyansHoe pa3BuTHE OpraHu3MoB (oHToreHe3). Cragum >MOpHOreHe3a >KMBOTHBIX (Ha
npuMmepe Jrymkn). Jpodnenne. Tumsl npobnerns. OcoGeHHOCTH APOOIEHUST MIEKOMHUTAIOIINX.
3apoablleBble JUCTKU (TacTpyisaLus). 3akiagka OpraHOB M TKaHEH M3 3apOJBIIIEBBIX JHCTKOB.
B3anmnoe BiMsHHME YacTel pa3BHBAIOIIETOCS 3apoOJIbIia (IMOPHOHATFHAS HHIYKITHS). 3aKiiajaKa
IUTaHa CTPOEHHUS )KMBOTHOTO KaK pe3yJIbTaT MEPApXHUECKUX B3aUMOAEHCTBHN I'eHOB. BinsdHue Ha
SMOPHOHATIBHOE Pa3BUTHE PA3TMYHBIX (DAKTOPOB OKPYIKAIOIIEH CpeIbl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbIM nepuox. IIpsmoe m HempsiMoe pasBHUTHE.
PaszButie ¢ Meramopho3oM y OECIO3BOHOYHBIX M ITO3BOHOYHBIX JKHBOTHBIX. bHojormyeckoe
3HAUEHHE NPSMOrO M HEMPSMOro Pa3BUTHS, MX PACIPOCTPAHEHUE B MNpHpojae. TUmbl pocTa
KUBOTHBIX. PaKTOPBI PETYISIIIMKA POCTa KUBOTHBIX M yenoBeka. CTaguu MoCcTIMOPHOHAIBHOTO
Pa3BUTHUSA Y )KMBOTHBIX U 4esloBeKa. [leproipl OHTOreHe3a YeaoBeKa.

PasmHoxenne u passutue pacrenuil. ['ametodur u copodur. Meiio3 B KH3HEHHOM IIHKIIE

pactenmii. OOpa3oBaHue cop B mporecce Meio3a. 'amerorenes y pacrenuii. OmiogoTBopeHue U

-

ile]}
ANEK

A3BUTHC ACTHUTCIIbHBIX OpFaHI/I-?}IOB. 21BOI>‘IHO€ OILIOJOTBOPEHUEC Yy HBETKOBBIX paCTeHHﬁ.

EHT NOANWUCAH .
PR B PRABILHS comenn. MexaHn3MBI pEryJIILY OHTOTEHE3a Y PACTEHUI U )KMBOTHBIX
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
Ucrtopust craHOBIACHUS U Pa3BUTHUSI TEHETUKU Kak Hayku. OCHOBHBIC T€HETHUECKHUE MOHSATUS U

CHMBOJIEL. [ OMOJIOrHYHBIC XpOMOCOMBI, QaJUICIABHBIC TCHBI, aJbTCPHATHBHBIC IIPU3HAKH,
JOMUHAHTHBIN U peuecanHmﬁ IMpU3HaK, roMo3uroTa, rereépo3nurora, 4ucrad JHUHHA, FI/I6pI/II[I>I,

reHorur, ¢eHorurn. OCHOBHBIE METONBI TCHETHKU: THOPHIOIOTHYSCKHH, ITMTOJIOTHICCKUH,

MomnorubpunHoe ckpermmBanue. IlepBerii 3akoH MeHIens — 3aKOH eIWHOOOpasus THOPHIOB
nepBoro nokosnenus. [IpaBwino momuHupoBanus. Bropoii 3akoH MeHiens — 3aKOH pacIleIUICHUs
MPU3HAKOB. [luTonornueckre OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ UTIOTe3a YNCTOTHI raMeT.

AHaﬂmey}omee CKpcuiuBaHue. HpOMe)KyTO'-IHLIfI XapakKTep HacJIeaOBaHU. Pacmierienue

HurnbpuaHoe ckpeuiuBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HacJeIOBaHUS
pu3HaKoB. L{uTomornvyeckre 0CHOBBI JUTHOPHUIHOTO CKPEITBAHISL.

CueruieHHOE HacienoBaHue pu3HakoB. Paborer T. Moprana. CrierieHHOE HacieJOBaHUE TSHOB,
HapylLIEHUE CUEIUICHUS MEKy TeHaMU. XPOMOCOMHAsI TEOPUs HACIEACTBEHHOCTH.

I'eneruka roJja. XPpOMOCOMHBII MEXaHU3M OIIpeAcIICHUs roJja. AyTOCOMBI
U TIOJOBBIE XPOMOCOMBI. 1'OMOTaMeTHBII M TreTeporaMeTHbI IoJ. ['eHeTmdeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBaHue Npu3HAKOB, CLEIIEHHBIX € IOJIOM.

I'enotun kak udenoctHas cucrema. llnelorpornua — MHOXECTBEHHOE [JICMCTBUE TE€HA.

MHoXecTBEeHHBIM ajuienu3M. B3anMopeilcTBue HeaienbHBIX Te€HOB. KOMIIEMEHTapHOCTb.

BzaumoneiictBue reHotuna u cpeapl mpu GopmupoBaHud (eHoTHmna. M3MeHuUMBOCTh MPU3HAKOB.

KauecTBeHHBIE M KOJIMYECTBEHHBIC IIPpHU3HAKHU. BI/IIH)I N3MCHYMBOCTH: HCHACJICACTBCHHAsA U

MomudukanmonHas U3MEHYMBOCTb. Pomb  cpensl B ()OPMHUpPOBaHUM — MOIM(DUKAIMOHHON
mMeHunBocTH. Hopma peaknmm npu3Haka. BapuanoHHBI psjg M BapHAlMOHHAS KpHBas
(B. Horansucen). CroiicTBa MOTU(PHUKAIIIOHHONW H3MEHUHUBOCTH.

I'enoTumnmueckas n3mMeHUNBOCThL. CBONMCTBA T€HOTUITMYECKON H3MEHUYNBOCTH. BUIBI TEHOTUIINYECKOM

KomOunHaTiBHasT W3MEHYMBOCTh. MeHO3 W TOJOBOM TIpOllecC — OCHOBA KOMOWHATHBHOW

M3MEHYMBOCTH. POJIb KOMOMHATMBHOW M3MEHYMBOCTH B CO3JIaHWM T'€HETUYECKOTO Pa3HOOOpasus B

MYTa]_II/IOHHaSI HU3MCHYHNBOCTD. BI/IILLI MyTaHHﬁZ TCHHBLIC, XPOMOCOMHBLIC, TCHOMHLIC. CHoHTaHHBIE U
HUHAYIUPOBAHHBIC MyTalluu. H,I[epHHe " OUTOILUTIa3MAaTUYICCKUEC MYyTalluu. Comarndeckue 1 I0JIOBBIE
MyTaluu. HpI/I‘H/IHI)I BO3HHUKHOBCHUS MYTaHHﬁ. MyTaFeHBI U UX BIWAHHUC Ha OpPraHyu3Mbl.
3aKOHOMepHOCTI/I MYTAalUOHHOTI'O IIponecca. 3aKOH T'OMOJIOTHYECKHX p4AaOB B HaCHC,I[CTBeHHOﬁ

n3menunBocty (H.W. BaBunoB). BHesnepHas n3aMeHYHBOCTh U HACJIECTBEHHOCTD

Kapuotun genmosekxa. MexayHapoaHas MporpaMMa HCCIIEOBAaHHUS F€HOMa 4elloBeKa. MeTompl
W3YYCHUs TEHETHUKWM 4YeJOBEKa: TI'eHEaJOrMYeCKui, OJM3HEIOBBIA, I[UTOTCHETUYECKHIA,

MOMYJISIIIMOHHO-CTATUCTHYECKNH, MOJeKyJsipHO-reHeTndeckuil. COBpEeMEHHOEe OmpeaeeHne

-

TCHOTHIIA: ITIOJJHOI'CHOMHOC CCKBCH-ﬁpOBaHI/IC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C IIOMOIIBIO HHP-
Hble 3a00/I€BAHNS YenoBeKa. I eHHbIe u XPOMOCOMHBEIC 00JIE3HH YeJIOBEKA.

bonesnn ¢ HaCJICACTBEHHOU IIPEAPACIOJIOKEHHOCTBIO. 3HaueHue MCHHHHHCKOﬁ T'CHCTUKN B

3.2
MOJIEKYJIIPHO-T€HETUYECKUI
MPU3HAKOB MIPH HEMIOJTHOM JOMHUHUPOBAHUU.
3.3
Onucra3. [lonmumepus
HacJeCTBCHHAS.
34 M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.
Ipeenax OgHOro BUAA.
3.5
AORYMERT,T MGAL
SNEKTPOHHOW NOANMACKEKD
Ceprugurar OH42607F1FH
OencterTened c 0502 20PE no 01C
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3.6

IIpoBepsieMblii 31eMEHT COlEPKAHUSA
JomecTukaims ¥ celeKius. 3apoXACHUE CEeNeKUMU U qoMmecTuranmu. Yuenue H.U. BaBunosa o

LEHTpaxX HPOUCXOKICHUS U MHOrooOpasus KyJIbTypHbIX pacTeHuil. Ponb cenekuuu B co3maHuu
COPTOB pacTeHHH U Mopoj >KUBOTHBIX. CoOpT, Mopoja, ImTaMM. 3aKOH TOMOJIOTMYECKHX PSANOB B
HacJIeACcTBeHHOM m3MeHunBocTH H.J. BaBmiiosa, ero 3HaueHme 4151 CEICKITMOHHON paOOTHL.
MerToasl ceneKunoHHON paboThl. VICKyCcCTBEHHBIN 0TOOP: MAacCOBBIM U MHIWBUIYaJIbHBIA. JTambl
KOMOMHAIMOHHOM cenekiuu. McnpiTanne npoussoaureneit no noroMctBy. OT60p 10 reHoTHIly ¢
MOMOIIBIO OLIEHKH (PEHOTHIIA IIOTOMCTBA M OTOOD 0 FeHOTUNY C moMolnkko ananmuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CEeNIEKIIMOHHON paOoThl. PagmannoHHBIN W XUMHYECKUN
MyTareHe3 Kak HCTOYHUK MyTaluil y KyJbTYpHBIX (opM oprann3MoB. Mcmnons30BaHne rTeHOMHOTO
penakTupoBaHus U MeTonoB pekomMOuHanTHbIX JJHK mms nmomydenust ucxomHoro Matepuana Isis
CEJIEKIIHH.

[Nomyuenne monwrutonoB. BHyTprBHIOBas ruOpuanzamnys. biIr3KopoACTBEHHOE CKpEIUBAaHKE, WITH
nHOpuAMHT. HepojcTBeHHOEe CKpellMBaHWe, WM ayTOpHAWHr. [eTeposuc M €ro TPUYUHBL
UcnonezoBanne rereposuca B cenekimi. OtmanéHHas ruOpumsarms. [Ipeomonenwe Oecruroms

MEKBHJIOBBIX THOPHIOB. JIOCTYIKEHUS CEIEKIMU PACTCHUH U )KUBOTHBIX

3.7

OOBEKThI, HCHONB3yeMble B OWOTEXHOJIIOTMH, — KJICTOYHBIE M TKaHEBbIE KYJBTYPBHI,
MHUKPOOPIaHU3MBI, UX XapaKTEpUCTHKA. T paaulioHHast OMOTEXHOJIOI U XJIe00neyeHHe, HoTyYeHne
KHCIIOMOJIOYHBIX ~ TPOAYKTOB,  BUHOAenue. MukpoOuonoruueckuii  cuHTe3.  OOBEKTHI
MHUKpPOOHONIOTHYEeCKUX TexHomoruid. IlpomsBoactBo Oenka, aMUHOKHCIOT M BUTaMUHOB.
HckyccTBeHHOE OII1010TBOpEeHHE. PEKOHCTPYKLINA SSHUEKIIETOK U KJIOHMPOBAaHUE JKUBOTHBIX. MeTon
TPAHCIUIAHTALUN A1Ep KIIETOK.

XpoMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T'€Ha U KOHCTPYUPOBaHUE
pexombOuHanTHBRIX JIHK. JlocTmXkeHHS W TEepCHeKTHBBI XPOMOCOMHON M T€HHOH WHXEHEPHUH.

Megunuackrue OMOTEXHOJIOrNH. CIIoabp30BaHNEe CTBOJIOBBIX KIIETOK

Cucrema 1 MHOTr0OOpas3nue OpraHM4ecKoro Mupa

4.1

buonornueckoe pa3H006pa31/Ie OpraHu3mMoB. COBpeMeHHaH CUCTEMA OPraHu4YCeCKOro mwupa.
HpI/IHHI/IHLI KJIaCCI/I(bI/IKaHI/II/I OpTraHU3MOB. OCHOBHbBIE CUCTEMATHYECKHUE T'pyI1iIbl OpraHu3MOB.

OcobeHHOCTH CTPOCHHUA U KU3HCACATCIBHOCTHU OJHOKJICTOYHBIX OPraHU3MOB. BaKTepI/II/I, apxcu,
OJHOKJICTOYHBIC FpI/I6bI, OIHOKJIETOYHBLIC BOJOPOC/IH, APYIru€ IMPOTUCTHL. Kononuanbabie
OpraHu3Mhbl. I[BPI)KGHI/IG OOHOKJICTOYHBIX OPraHU3MOB!: aMé6OI/IZ[HOG, JKTYTUKOBOC, PCCHHUYHOC.
3aHII/ITa Y OJHOKJICTOYHBIX OpPraHu3MOB. PaSI[pa)KI/IMOCTI) Y OJHOKJICTOYHBIX OpPraHu3MOB.

Taxcucer

4.2

MHOTOKJIECTOYHBIE pacTeHus. BzaumMocBs3p yacTeli MHOTOKJIETOYHOT'O OpraHusma. TKaHI/I, OpraHbL
U CHUCTEMBbI OpPraHOB MHOT'OKJICTOYHOI'O OpraHui3Ma. OpFaHI/ISM KaKk C€IWHOC IICJIOC. Txaun
paCTCHHﬁ. Tunsr PACTUTCIIbHBIX TKaHCH: 06pa30BaTeanasI, IMOKpPOBHAasA, MMpPOBOAsAIIAsA, OCHOBHAs,

MexaHnuueckas. OCOOeHHOCTH CTpOeHUs, GYHKIIMH U PacIONIOKEHHUs TKaHEl B OpraHax pacTeHui

42
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BereratuBHble U reHepaTUBHBIE Opranbl pacTeHuil. yHKIUK OpraHoB U cucTeM opraHoB. Kapkac
pacteHuil. [IBM>K€HME MHOTOKJIETOYHBIX PACTEHUM: TPONMU3Mbl U HacTuu. llorionieHue BObI,

YIJICKHUCJIOro ra3da 1 MUHCPAJIbHBIX BCHICCTB PACTCHUAMMU. I[BIX&HI/IG paCTeHI/IfI. I[I/I(i)(bySI/IH ra3oB

-

O
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‘;Ie F?[%i ¥0ﬁe ,EHI'IOISIE) JﬂIl(i]-'IquKI/I. Tpch;fprHBIe CHCTEeMBI pacTeHHH. Brienenre y pacteHuil. 3ammra
Fyﬂ M%%Fﬁiﬁﬂﬂﬁ I:RefTeHHI?I. Kyrtukyna. CpeactBa mHacCMBHOM M XMMHMYECKOW 3alllUTHI.

DduroHIUALL.
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
PaznpaxxuMocTh W perymsius y OpraHu3MoB. Pa3apakuMOCTh U PETYIALUs Y MHOTOKJIETOYHBIX

paCTeHHﬁ. PocToBEBIC BellleCTBA U UX 3HAUYCHUEC

4.5

MHOTrOKJIETOUHbIE KUBOTHBIC. B3auMOCBSI3b 4YacTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHw,
OpraHbl M CHUCTEMBl OPraHOB MHOTOKJIETOYHOTO opram3ma. OpraHu3M Kak eIuHOE IIeJIoe.
l'omeoctas. TkaHu JKMBOTHBIX M 4YeJOBEKa. THWIBI >KUBOTHBIX TKaHEW: HSNHUTENUATIbHAS,
COeTUHHUTENbHAS, MbIIIedHas, HepBHas. OCOOEHHOCTH CTpoeHHs, (PYHKIUH M pPacIiOIOKEHUS

TKaHEH B OpraHax KMBOTHBIX U YCJIOBCKA

4.6

Oprasbel U CHUCTEMBI OpPraHOB XHMBOTHbIX. DyHKIMU OpraHoB M cucreM opraHoB. Omnopa Tena
opranu3moB. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbBII U
BHYTpeHHWU ckeneT. CTpOeHUe U TUIIBI COSIMHEHNS KOCTEH.

JIBW>KeHHe MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanme KUBOTHBIX. IluTaHWe TO3BOHOYHBIX
XKHUBOTHBIX. [IpIxanue xuBOTHBIX. KoxHoe npixanue. JKabepHoe 1 N€royHoe ApIXaHHeE.

I[BIX&HI/IC IIO3BOHOYHBIX ) KNBOTHBIX. 9BOHIOLII/IOHHO€ YCIIOXHCHHUC CTPOCHUA JIErKHUX TT03BOHOYHBIX
XKHUBOTHBIX. JlpIxaTesnpHas cucreMa uesoBeKa. MeEXaHW3M BEHTWIALMHM JETKUX y OTHL |
MJICKOITMTAIOIINX. Tpancnopt BCILIECTB
y Opranm3MoB. TpaHCIOpPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas cucreMa U €€ Oprassbl.
KpoBeHocHast cucremMa MO3BOHOYHBIX XHMBOTHBIX. Kpyrn kpoBooOpamieHusi. DBOJIIOLHOHHBIC
YCIOXHCHUA CTPOCHUA KpOBeHOCHOI‘/'I CHUCTEMBI IIO3BOHOYHBIX JKUBOTHBIX. BI)I)ICHCHI/IG y
OpraHu3MoB. BrineneHue y >kuBOTHbIX. CoKpaTUTeNbHbIE Bakyonu. Opranel BelaenaeHus. CBsi3b
II0JIOCTH T€Jla C KpOBCHOCHOﬁ u BLII[GHHTCHBHOﬁ CHUCTEMaMU. BI)IILGJIGHI/IC Y MNO3BOHOYHBIX
KUBOTHBIX. 3aIIUTa Y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKPOBBI M MX IPON3BOHEIE.
PaznpaxuMocTh U peryisuus y OpraHu3MoB. Pa3/ipaXMMoCTh y OJHOKJIETOUHBIX OpPraHU3MOB.
Taxcucel. PazapaxuMocTh U peryssiiys y MHOTOKIJIETOUHBIX pacTeHuil. PocToBble BemecTBa M UX
3HAa4YEHHE.

HepBHas cucrema u peduiekTopHas peryssinys y MHOTOKJIETOUHBIX KHUBOTHBIX. HepBHas cucrema
1 e€ OT/Iesbl. DBOJIIOLIMOHHOE YCI0KHEHNE CTPOEHUS HEPBHOM CUCTEMBI Y )KMBOTHBIX.
Pazpabotka anroputMoB u nporpamm ajst 3pekTuBHON HYHKIMOHANBHOW aHHOTAllMK T€HOMOB,
TPAHCKPUIITOMOB, IIPOTECOMOB, MeTa00JI0MOB MUKPOOPTraHN3MOB, paCTeHI/II\/'I, JKHUBOTHBIX U

YCJIOBCKa

OpFaHI/I3M YCJIOBCKAa U €ro 310POBLE

5.1

Opranbl U cucTeMBl OpraHoB uenoBeka. OTIenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednekc u pedaexropHas nyra. besycnoBHsle 1 ycinoBHble pediaekchl. I'yMopanbHas peryssinys 1
9H/JIOKPUHHAS CHCTEMa XUBOTHBIX M 4enoBeka. JKene3pl SHAOKPUHHON CHCTEMBI U MX TOPMOHBI.
HeiicTBre ropMoHOB. B3anMocBs3b HEPBHOI M SHAOKPUHHON cucTeM. [ nnoranamo-runoguzapHas

cucrtema. Peduiekc u pediekropHas nayra. besycioBnbie v yciioBHbIE pedIeKChI

52

3amuTa opranu3ma oT OonesHed. MiMmyHHast cuctema yenoBeka. KiieTodHBI M TyMOpaJbHBINA
UMMYHHUTET. Bpoxa&HHBIH, MproOpeTEHHBIN criennprIecKnii IMMYHUTET. Teopusl KIOHAJIBHO-
cenektuBHOTO mMMMmyHHTeTa (IL.Opmux, ®.M.bepuer, C.Tonerasa). BocmanuTenbHbIE OTBETHI

OpraHu3MoB. Ponb BpO)KZ[éHHOFO UMMYHUTCTA B pa3BUTHU CUCTCMHBIX 3a00JeBaHul

-

5.310K
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KpOBeHOCHaH CI/ICTCMI:{ u eé OpFaHL?'

Cepaiie, KpOBEHOCHBIE COCYAbI U KpoBb. Kpyru kpoBooOpa-
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
Heixanne uyenoBeka. Jluddysus ra3zoB depe3 MOBEPXHOCTh KICTKH. JlpIxaTenpbHash cCUCTEMa

YCJIOBCKA. I[BIX&TCHBHEIH ITOBEPXHOCTh. PCFy.TIHI_II/IH JbIXaHHs. I[BIXaTeJ'ILHLIe 00BEMBI

55

HI/IIHeBapI/ITeJ'H)HaH CHCTEMaA YCJIOBCKA. OTI[CJ'II:I MUIICBAPUTECIIBHOT'O TpaKTa. HI/IIIIeBapI/ITeJ'H)HI)IC

KCJIIC3BI. BHy’[‘pI/IHOHOCTHOC U BHYTPHUKJIIETOYHOC IMUIICBAPEHUE

5.6

[ToxpoBbl u ux mpomsBognble. Opransl Benenerns. [loukn. CrtpoeHrne M QyHKINOHHPOBAHHE
He(poHa. OunbTpanus, CEKpelnus U OOpaTHOE BCACHIBAHME KaK MEXaHM3MbI PabOTHl OpraHOB

BeienieHns. OOpazoBaHNe MO y YeTTOBEKa

5.7

I[BI/I)X(CHI/IC YeJoBeKa: MblIeuHas cucrema. CKeleTHBIE MBIIIOBI U UX pa60Ta. CTpOCHI/Ie " THUIIbI

COeIUHEHUS KOCTEN

Teopwus 3BomrONMN. Pa3BuTHe )XKU3HU HAa 3eMIle

6.1

OpomonmonHas Teopusi Y. Jlapeuna. Ilpenmochiiku BO3HUKHOBEHHS AapBHHM3MA. JKH3HD H
Hay4dHas nearenbHocTs Y. JapBuHa.

JBwxkymue cuibl 3Bosonru BuAoB mo Y. JlapBuHY (BBICOKas MHTEHCHUBHOCTh Pa3MHOXKEHUS
OpPTraHU3MOB, HAcJEICTBEHHAas WM3MEHYMBOCTh, OOppOa 3a CyILIeCTBOBAHHE, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmrnenne cunTeTHuecKko Teopun s3Bomronuu (CTD). HeltpampHas Teopus HSBOIIOLNU.
CoBpeMeHHas! 3BONIOLIMOHHAsT OMOJOTHA. 3HAYeHUE SBOJIIOIUOHHON TEOpuH B (HOPMHUPOBAHHH

€CTECTBEHHO-HAY4YHOU KapTUHBI MUPa

6.2

[omynsumsa kak o»neMeHTapHas exuHUna JBomronuu. COBpEMEHHBIE METOABI OLEHKHU
TCHETHUYECKOTO Pa3HOOOpa3usl U CTPYKTYPHI MOMyJsiui. I3MeHeHrne reHoOoHIa MOy KaKk
3JIEMEHTapHOE HBOJIOLUMOHHOE SIBIICHUWE. 3aKOH TeHeTHYeckoro paBHoBecus J[Ix. Xapau,
B. Baiin6epra.

OneMeHTapHble  (QaKTOpel  (ABWXKYILIME CWJIBI)  3BOJIOLNMHM. MYyTalMOHHBIA  MpoIecc.
KomOuHatnuBHast n3MeHUUBOCTS. Jlpetid TeHOB — cily4aiiHble HeHanpaBiIeHHbIE H3MEHEHNUS YaCTOT
ajeneii B momyssanusix. ¢ ¢ext ocHoBatenss. Murpanuu. M3om1smus nomy sinuid: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMOJIOrHUeCKas (PEpPOayKTUBHAS).

EcrecTBenHBIli 0TOOp — HampaBiSIOMIUKN (akTop 3BomMound. POpMBI €CTECTBEHHOr0 OTOOpa:
JBIDKYIIWHA, CTAOMIN3UPYIONIHN, pa3pbIBAOIUH (IM3pynTUBHBIN). [1o10BOM 0TOOD.
[IprcnocoGneHHOCTh  OpPraHM3MOB  Kak  pe3yjbTaT  MHKPO3BOJIOLMH. BO3HUKHOBEHHE
MPUCTIOCOOJIEHHH Y OpraHn3MoB. ApoMopdo3sl 1 uanoananrtanyu. [lpumeps! mpucrnocobyieHuid y
oprann3mMoB. OTHOCUTENBHOCTh PUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kxpurepuu u ctpykrypa. BugooOpazoBanue Kak pe3ysibTaT MUKpO3BOIoLMHK. V3omsiust —
KII04eBoil QakTtop BHao0OpazoBanus. [lyTh u cnocoObl BHI00Opa30BaHUs: ajuIONATPUYECKOE
(reorpaduueckoe), CHUMIATPUUECKOE (IKOJIOTHUECKOE), «MIHOBEHHOE» (ITOJUILIOWAM3ALMS,
rudpuan3zanys). J[muTenbHOCTh SBOIOIIMOHHBIX MTPOIECCOB.

MexaHu3mbl popMUpoBaHUs OHOIOTHIECKOT0 PasHOOOpasusl.

Poub 5BONIOIIMOHHON OHOJIOTHH B pa3pa0d0TKe HAyYHBIX METOAO0B COXPaHEHUs OHOpa3HO00pa3usl.

MI/IKI)OBBOJ'II-OLII/IH U KOS3BOJIONUA IMIAapasUTOB M HUX XO35CB. MexaHu3MBbI (bOpMPIpOBaHI/IH

-

O

Ceptugurat OE42607FIFEC385AZE3ZCOFFBYCIBECOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

YCTOWYHMBOCTH K aHTHOMOTHKAM W CITOCOOBI O0pBOBI ¢ HEl

6.510K
INEKT

m%lngﬁpﬁﬁ%ﬁdaxpoammoum. [laneonTONOTMUECKHE METOJBI HM3YYCHUS SBOJOIHH.
RPN oM FIOPTNME B HIoreHeTUHIECKIE PAAJIbI OPIraHU3MOB.
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
Buoreorpaduueckie Metoasl u3ydeHus dBomonud. CpaBHeHHe (QIIOpHl U QayHbl MAaTEPUKOB H

ocTpoBOB. buoreorpaduyeckue odmactu 3emMiiu. BUABI-9HACMHUKY U PEITUKTHIL.
OMOpHONIOTUYECKAE W CPABHHUTEILHO-MOP(OIOTUYECKUE METOABI H3YyYCHHS  3BOJIIOLUH.
l'eHeTnyeckre MEXaHWU3MbI 3BOJIOIUM OHTOTCHE3a M TIOSBJICHHS JBOJIOIMOHHBIX HOBIIECTB.
['oMostornyHbIC ¥ aHAJOTHYHBIC OpraHbl. PyTMMeHTapHBIC OpraHbl U aTaBU3MbI. MOJICKYIISPHO-
TeHETHUYECKHE, ONOXMMUYECKUE U MaTeMaTHYECKHE METO bl H3YUCHHS SBOJIIONUH. [ OMOJIOTHYHBIE
redbl. COBpEMEHHBIE METOJIBI OCTPOCHUS (PUIIOTCHETUYCCKHX JICPCBBER.

XpOMOCOMHBIEC MyTaIlMU U 3BOJIIOIINS TEHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBwia) 3BoMONHMHA. HeoOpaTumocTh 3BONIOIMH. ANanTHBHAS

pamuarus. HepaBHOMEPHOCTD TEMITOB YBOJTFOITHH

6.4

Hayunble rumoTes3sl IpoOUCXOXKACHUS KU3HU Ha 3emiie. AOuoreHes u maHcrnepmusi. JJoHay4yHble
MPEICTABICHUS O 3apOXKICHUN KU3HU (KpeaurnoHn3M). [ UmoTes3a mocTosHHOrO caMo3apoXKACHUS
XKU3HU U e€ omnposepxkeHue onbiTamu @. Penu, JI. Cnannannanu, JI. [lactepa. Ilpoucxoxaenue
KU3HU B aCTPOOHOIIOTHS.

OcHOBHbIE JTanbl HeopraHudeckod »3Bomounu. IlmanerapHas (reojormueckas) 3BOJIOLKS.
Xumuyeckas 3BOonus. AONOTreHHbIM CHHTE3 OPraHUYECKUX BEILECTB U3 HeOpraHnyecKux. OnbIT
C. Mumnepa u . FOpu. OOpa3zoBanue monuMepoB W3 MoHOMepoB. KoalepBaTHas rumoresa
AN. Onmapuna, rtumorte3a mnepBuyHoro OymeoHa JIk. XomnzeitHa, TeHeTWYeCKas THUIIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. 'unbepra. ®opmuposanue MmeMOpan
1 BO3HUKHOBEHHE IIPOTOKIIETKH.

Uctopus 3emnu 1 meTop! e€ uzyyenus. Vickomnaemble opraHndeckue OcTaTKH. | €0OXpoHOIorHs U eé
Metonsl. OTHOCHTENbHAS U a0COIOTHAs FeOXpOHOJOrUs. ['eoxpoHoIornueckas mkasia: 30Hbl, 3pbl,
TIEPUOJIBI, STIOXH.

HavaneHele aTans! opraHudeckoil 3Botouy. [1osBIeHHE U 3BONIONMS IEPBBIX KIETOK. DBOJIOLHUS
MeTabonu3ma. Bo3HUKHOBeHHE TEpBBIX dKocucTeM. CoOBpeMeHHbIE MUKPOOHBIE OMOTIIEHKH Kak
aHaJIor nepBbIX Ha 3emite coobecTB. CTpoMaTonuThl. [IpoKaproOTEl U SYKapHOTEHI.
[Iponcxoxnenne dykapuoT (cuMOMOreHe3). OBONIOLUMOHHOE IPOMCXOXIECHHE BUPYCOB.
[IpoucxoxneHue  MHOTOKJIETOYHBIX  OPTaHW3MOB. BO3HUKHOBEHHE  OCHOBHBIX  T'PYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATalnbl IBONIONWHU BBICIINX pacTeHuid. OcHOBHBIE apoMop¢o3bl pacTeHHid. Buixon
pacTeHnii Ha cymry. [losBIeHHE CIOpOBBIX PACTEHHH M 3aBoeBaHMEe MMHU cylid. CeMeHHbIE
pacteHus. [IponcxokeHrne IBETKOBBIX PACTEHUM.

OCHOBHBIE 3Talbl IBOJIOIMHU KUBOTHOrO Mupa. OCHOBHBIE apoMop]o3bl KUBOTHBIX. Benackas
(hayna. KemOpwuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIIOB. IIepBBIe XOpIOBHIE )KUBOTHEIE.
XKuzap B Boje. DOBomouus TO3BOHOYHBIX. [Ipomcxoxaenue am¢puOUi ¥ pEeNTHIHM.
[Ipoucxoxknenne wmiekomuTaOmmX u ntuil. [lpuHiun ximodeBoro apomopdosa. OcBoeHue
0€eCr03BOHOYHBIMU U TIO3BOHOYHBIMH XKMBOTHBIMHU CYIIIH.

PazBuTne xu3HM Ha 3emile MO dpaM W TEPUOJAM: apXeil, MPOTepO30H, Maie030i, Me30301,

KalHO30M. O6u1a$[ XapaKTCPUCTHKA KIIMMATa U TCOJIOTMYCCKUX MMPOIECCOB. IlosBeHue u pacuBeT
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6.5

IIpoBepsieMblii 31eMEHT COlEPKAHUSA
Pazgensl u 3amaum anTtpomonorud. Metonel anTponoyiorud. CTaHOBICHUE MPEACTABICHUNA O

MIPOMCXOXKIEHNH YeoBeKa. COBpEeMEHHbIE HAy4HbIE TEOPUH.

CXO0JCTBO 4e€JOBEKa C KUBOTHBIMU. CHCTEMaTHUECKOe IOJIoXKeHHe denoBeka. CBUAETEIhCTBA
CXOJCTBA 4EJOBEKA C JKUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOrHYecKHe, 3MOPHOIOTHYECKUE,
($u3n0I0ro-0MOXUMHUIECKHe,  ToBeAeHUeckne.  OTiauyuMst  4YenoBeKa  OT  JKUBOTHBIX.
IIpsmMoxoxkaAeHNE U KOMIUIEKC CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra X BTOPOH
CUTHAJIbHON CHCTEMBI.

HBwkymme cunbl ((pakTopbl) aHTpONOreHe3a: OwoiloThyeckue, coluanbHble. COOTHOIIEHHE
OMOJIOTHYECKUX U COLMAIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJMH AHTPOIOTE€HE3a. ABCTPANONUTEKH — JIBYHOTHE TMpeakd oned. YemoBek
YMEIBIH, [IEPBbIE U3TOTOBICHUS OPYAUll Tpyna. UenoBek NpsAMOXOASAIIUI U IEPBBIA BBIXOJ JIFOEH
3a mipenensl Adpukn. YenoBek reinenpOeprckuii — o0mMuii mpeaok HeaHepTaTbCKOr0 YeJI0BeKa U
YyeJoBeKa pasyMHoOro. UenoBek HeaHIEPTANbCKUN KaK BUJ JIFOACH XOJOJHOro KinMara. YenoBek
pa3yMHBI COBPEMEHHOI'O THIIA, NEHUCOBCKHI YEIOBEK, OCBOCHHUE KOHTHHEHTOB 3a IpENcIaMH
Adpukn.

DBONIONYSI  COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBIH OTOOp B TOMyNSAIUSAX YellOBEKa.
MyTalnmoHHBIH mponecce W noauMopu3M. [lomynsiuoHHbIe BOJTHBI, pei( T'€HOB, MUTpalus U
«3¢GeKT OCHOBATEISH» B MOMYJISILUAX COBPEMEHHOTO YEJI0BEKa.

Uenoseueckue pacel. [lonsarue o pace. bonbiue pacel: eBponeouHas (€Bpa3uiicKas), aBcTpajo-
HerpowgHas (dKBaTopuaibHAas), MOHTONOWAHAs (a3MaTcKo-aMepuKaHCKas). Bpems u myTu
pacceneHus 4yeiqoBeka Mo IaHeTe. EquHCTBO yenoBeueckux pac. HayuHas HeCOCTOSTENBHOCTh
pacu3ma. [IpucnocoOneHHOCTh 4YenoBeKa K pa3sHbIM YCIOBHSAM OKpYXKarolied cpensl. Brmsame

reorpaduyeckoii cpensl 1 Apeiida reHoB Ha MOP(HOJIOTHIO U PU3HOJIOTHIO YeIOBEKa

OKOCUCTEMBI 1 MMpUCyImure UM 3aKOHOMEPHOCTH

7.1

Pa3nenst u 3anaun skosnorun. CBsA3b SKOJIOTHH C IPYTMIMH HayKaMH.
Metoasr axosoruu. IlonmeBeie HabOMIOAEHHA. OKCIEPUMEHTH B OJKOJIOTHH: MPHPOJIHBIE U
nabopatopHble. MoJenupoBaHue B 3KOJIOTMH. MOHUTOPUHT OKPYXAIOLIEH Cpebl: JOKAIbHBIM,

PETHOHANLHBIN U TII00ATBHEII

7.2

Okosoruueckue (GakTopbl W 3aKOHOMEPHOCTH MX JaedcTBusA. Kiaccupukaiums >KOJIOTHYECKUX
(akTopoB: abuoTHYecKHue, OMOTHYECKHE, aHTponoreHHsle. OOmmMe 3aKOHOMEPHOCTH JIEHCTBHUS
skonoruuecknx Qakropos. [Ipasuno muaumyma (K. Ilnpenrens, 0. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuornyeckne (akropel. CBeT Kak 3kojorndyeckuid (akrop. JleHcTBHe pa3HBIX YYacTKOB
COJTHEYHOI'0 CIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TpYNIbl pPAaCTEHHH M JKUBOTHBIX I10
OTHOIIIEHUIO K cBeTy. CurHanbHas poib cBeta. DoToneproansm.

Temneparypa kak okomormueckui ¢akrop. JlefictBue Temmeparypel Ha OpraHU3MBIL.
[No¥kunoTepMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MBIL. DBPUTEPMHBIE F CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHOCTh Kak 3KOJIOTHYCCKHUI (baKTop. HpI/ICHOCO6J'IeHI/I$I paCTeHI/Iﬁ K MOAACPI!KAHUIO BOAHOT'O

-
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IIpoBepsieMblii 31eMEHT COlEPKAHUSA
Cpenpl  O0OWTaHHS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3AYINHAS, IIOYBEHHAs, TIIyOWHHAs

MOJNOYBEHHAs, BHYTpHOpraHn3MeHHas. DU3NKO-XMMUYEeCKHe OCOOCHHOCTH cpel OOUTaHUs
opranm3MoB. lIprcrnocodneHust opraHM3MOB K KU3HHU B Pa3HBIX Cpeax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE PUTMBL. CyTOYHBIE W TOAMYHBIC PHUTMBI.
[Iprcnoco6neHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA YKU3HU.

JKuznennsie Gpopmer opranu3moB. [lorstue o xxu3HeHHON hopme. JKu3HeHHbIe POPMBI pacTECHUI:
JICPeBbsl, KYyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJECTHHUE TpaBbl. JKU3HEHHBIC
(hopMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a3p0oOHOHTE. OCOOEHHOCTH CTPOCHHS W 00pasa
KU3HU.

buotnueckne dakropel. Bumbl OMOTHYECKHMX B3aMMOJEHCTBHIA: KOHKYPEHIUS, XUITHHYECTBO,
cuM6Omo3 U ero ¢popmel. [lapazutusm, Koomepauus, MyTyaan3M, KOMMEHCAN3M (KBapTUPAaHTCTBO,
HaxJeOHm4YecTBO). Herpoduieckne B3amMoaercTBus (Tonmueckue, Gpopuaeckue, padpuaeckue).
3HaueHUue OMOTHUYECKHMX B3aMMOJICHCTBUN IUIsl CYHICCTBOBAHUS OPraHU3MOB B Cpejic OOMTAHMSI.

[IpuHIMI KOHKYPEHTHOTO HCKIFOUEHHS

7.3

OKOJIOTHUECKUE XapaKTEPUCTUKU Tomysisanuu. [lomymnsaius kak Ouosornyeckasl cucrema. Poib
HEOHOPOIHOCTH Cpenbl, (HU3muecKux OapbepoB ¥ OCOOEHHOCTEH OWOJIOTMH BHIOB B
(hopMHUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYPHI momysisiiiuid. OCHOBHBIE TTOKA3aTENH MOMYJISAIUH:
YUCJIEHHOCTD, INIOTHOCTh, BO3PACTHAA U IOJIOBAsI CTPYKTYPA, POKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.

DKOJIOTHYECKasl CTPYKTypa Nomysiuu. OneHKa YUCIEHHOCTH NOMyJIsINuK. JIMHAMUKa OOIMYJISLHH
U €€ peryisauus. buortudeckuil moTeHUHANI MONyJISAIMU. MoIeIMpOBaHUE TUHAMUKU MOIMYJISIUU.
Kpussle pocta uucneHHoctd mnomyiasauud. Kpusele BbDKMBaHUS. Perymsiius 4UCIEHHOCTH
MOMYJISIANA: POJb (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCANIMX OT IUIOTHOCTH. JKOJOTHYECKUE
cTpateruu BuaoB (r- u K-cTparerun).

[Tonsitue 06 3KOJIOrMUYECKOM HUllle BUaa. MecTooOuTanne. MHOroMepHast MOJIE/ b SKOJIOTUYECKOM
Humm J[x .M. Xatunncona. Pazmepsl skonoruueckoil Humu. IloTeHUuanbHas ¥ peanru3oBaHHAsS
HUIIIN.

Bux kak cucrema momyssaiuii. Apeansl BUIOB. BuAbl W BX OKHU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TMOBEJCHUS U MUTPALMM KUBOTHBIX. bHOJOrnyeckue WHBA3UU UyKEPOIHBIX

BUJIOB

7.4

CoobuiectBa opranu3MoB. bruoneHnos u ero crpykrypa. CBs3u MeX1y OpraHu3MaMy B OHOLICHO3€.
Okocucrema kak oTkpbitas cucrema (A.Jx. Tencnn). @yHKIMOHATIBHBIE OJOKA OPraHU3MOB B
9KOCHCTEME: MIPOLYLIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHu. Tpoduueckue nenu
u cetn. Abnorudeckue 010Ku 3kocucTeM. [1ouBbI U WITBI B 3KocHcTeMax. KpyroBopot BeniecTs u
[TOTOK SHEPTHH B IKOCHCTEME.

OcHOBHbIE TIOKa3aTeIN 3KOCUCTEMBI. broMacca 1 mpomyKius. DKOJIOTUYeCKUe TUPaMHIbI YHCell,
Ouomaccel M SHEPIHU.

Hanpasnennsle 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. llepBUdYHBIE W BTOPUYHBIC

CYKIECCHUU U UX NTPUINHDI. AHTpOHOFGHHLIe BO3,Z[CfICTBPI5[ Ha CYKICCCUM. KiumakcHoe COO6H_ICCTBO.
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Briopa3Hoobpasue U MOJIHOTa KpyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.
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Kon IIpoBepsieMblIii 3JIeMEeHT COAEPAKAHASA
Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. [opoackas ¢iopa u (dayHa.

CuHanTponm3anuss TOPOACKOW ¢ayHbl. buomorndyeckoe ©  XO3AWCTBEHHOE 3HAYCHUC
arpo3KOCUCTEM H YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (DOPMUPOBAHUS OCHOBHBIX B3aWMOICHCTBUI
OpPraHU3MOB B 3KOCHUCTEMaX.

[lepeHOC 3HEPTMU W BEIIECTB MEXKIY CMEKHBIMU JKOCHCTEMaMH. Y CTOMYUBOCTH OPraHH3MOB,

HOHYJ'IHI_II/Iﬁ 1 3KOCHUCTEM B YCJIOBUAX €CTCCTBCHHBIX U aHTPOIIOICHHBIX BO3JCHCTBHI

Buocdepa — oOmernnanerapnas 00onouka 3eMid, A€ CYLIECTBYET WM CYIIECTBOBANA >KHU3Hb.
Yuenue B.U. Bepranckoro o 6mocdepe. Odmactn 6mochepsr u e€ cocraB. JKuBoe BemeCTBO
ouocdepsl u ero QyHKIHU.

3akoHOMEpHOCTH cCyliecTBoBaHUS Ouocepsl. OcobenHoctn Owochepbl Kak TII00aTbHON
sKocucTeMbl. JuHamuueckoe paBHOBecne B Ouocdepe. KpyroBopoTel BemiecTB  H
7.5 OMoreoXnMHUYeCKUe IUKITHI (YIIIepoa, a30Ta). PUTMUIHOCTS siBieHuit B Onocdepe.

3oHanbHOCTH OMOChephl. [lonaTHe o Ouome. OCHOBHBIC OMOMBI CYIIW: TYHJIIpa, XBOMHBIE Jeca,
CMCIIaHHbIC W IMIMPOKOIUCTBEHHBIC Jieca, CTEMH, CaBaHHBI, IMYCTHIHU, TPOIUYCCKUE Jieca,
BBICOKOTOPbsl. KitMMaT, pacTUTENbHBIN ¥ )KUBOTHBIH MU OMOMOB CYIIIH.

CrpykTypa u (GYHKLUUS XHUBBIX CHCTEM, OLEHKa MX PECYPCHOrO MOTEHIHMana U OHOoc(epHBIX

GyHKIMIA

DKOJIOTHYECKUE KPU3UCHI M UX NMpUYMHBEL. Bo3jelicTBue uenoBeka Ha Ouocdepy. 3arpssHenue
BO3AYIIHOU cpenbl. OxpaHa Bo3Ayxa. 3arpsA3HeHUE BOAHOU cpenbl. OXpaHa BOAHBIX PECYpPCOB.
Pa3pymienne noussl. OxpaHa HOYBEHHBIX pecypcoB. MI3mMeHeHne kiumara.

76 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTENHHBIA W KUBOTHBIM Mup. OXpaHa pacTUTEIHHOTO U
' XKHUBOTHOTO MUpa. OCHOBHBIC IPUHIIMITEI OXpaHbl IPUPO kL. KpacHble kHUrH. Oco00 oxpaHseMbie
npupoansie Tepputopun (OOIIT). borannueckue caabl U 300JI0THYECKUE MTAPKH.

OCHOBHbIE TPHUHLMUIIBI YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA W TNPUPOAbI. ParmoHansbHOE

MIpUPOAOIIOJIB30BAHUC U COXPAHCHUC OHOJIOTHYECKOTO pa3H006pa3H51 3emim

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O TIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

Tepemos, IlerpocoBa «buonorus. buonornueckne cucremnl u npoueccel. 10 kiaace.»
Y4yeOHuK. Yriy0JieHHbIH YpOBeHb. — MHemMo3uHa, 2024

Tepemos, IlerpocoBa «buosiorusi. buosioruyeckne cucremsl u npoueccol. 11 Kaace.)»
Y4eOHuUK. Yri1y0/1eHHbIH YypoBeHb. — MHemo3uHa, 2025

e  buonorus, 10 xnacc/ Beiconkas JI.B., {pimimur I'.M., Pysunckuit A.O. u npyrue; noj
penakuueit [llymuaoro B.K., JIpimmunia I'.M., Akironeproe o0rmectBo «M3aaTenbeTBo
«IIpocsemieHue»

o bwonorwus, 11 xaacce/ bopoaun I1.M., v .M., Cabmmna O.B.; mox penakiueit
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[Hymuoro B.K., /Iemmimmmma .M., AxkunonepHoe obmectBo «M3naTenscTBo
ROKYHERT HARAAEA

INEKTPOHHOU NOANKUCHID




METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

bornanosa T.JI., Cononosa E.A. buonorus. CripaBoYHHK JJIs1 CTApLIEKIACCHUKOB U MOCTYNAIOIINX
B By3bl. — M.: ACT-npecc.

Hlanupo . C. buonoruueckast xumust: Yue6Hoe nocodue.-CI16.:2JIBU-CII6.

[Marmmupo S. Mukpoopranusmsl. Bupycel. bakrepuu. ['puosl. (yuedbnoe nocodue (3JIBU - CII6.)
4. T. IL Jleutuna, M. I'. JleButun. O0mas 6uonorusi. CiioBaps NOHATHIA U TepMUHOB. CaHKT-
[TerepOypr «IlaputeT», 2002.

5. bruonornueckuii SHIMKIONEANYECKUN c10Baps, noxa peaakuueit M. C. I'misipoBa. M. HayuHOe
n31aTelIbCTBO «bonbmas Poccuiickas sHmukIoneaus», 1995.

6. A. A. Kamenckuii. O6mas 6uonorus. 10-11 kimacc. M. «/Ipoday, 2007.

7. H. I'pun, Y. Crayr, [. Telinop buonorus: B 3 tomax. M. «Mwup», 1990.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Crucok 3J1eKTPOHHBIX YUeOHMKOB MOKHO YBUJIETh Ha caiite https://digital.prosv.ru/

Enunas komnekuus uudpoBsix 00pa3oBareiabHbIX pecypcoB http://school-collection.edu.ru

Poccuiickas anexkrponnas mkosna (https://resh.edu.ru/ )
®oxchopa (https://foxford.ru/ )
https://oge.sdamgia.ru/, https://ege.sdamgia.ru/
bubnuoteka L{OK https://edsoo.ru/
https://vpr.sdamgia.ru/

D N N NI N NN

KM-mkona (o6pa3oBarenbHas cpefa JUlsi KOMIUIEKCHOM MH(OpMaTH3alMU IIKOJIBI).
Pexum noctyna :http://www.km-school.ru
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»
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