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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
y4eOHoTro mpeaMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepaabHOi padoyei mporpamMmbl
BOCIIUTAHUSL.

VYueOnslii npeamet «buosnorusy yriayonénnoro yposHs usydenus (10—11 kimaccsl) siBisiercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIe mpeaMeTs». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHbie yueOHbIE TPEAMETHI, U3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SIBISIOTCA CrmocoOoM auddepeHnanuym oOydeHUs] Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHus U MPU3BAHBI O0ECTIEYNTH MPEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIUM, CPEIHUM
001muM, cpeTHuM MpodecCHOHATBHBIM U BBICIITUM 00pa3oBaHueM. B To ke BpeMs Kaxabld U3
THX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha TNPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBS3aHHBIX C MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOW 00JIaCTH HayyHOro 3HaHU,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHOM, IKOJIOTHUEH, ICUXO0JIOTHUEH, CTIOPTOM UJIH BOCHHBIM JICJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus" gaér mpeacraBieHue o LEIU U 3aJadax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypoBHE, onpeemseT 00s3aTeabHoe
(MHBapMaHTHOE) MpEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpOBAaHUE IO pasfesnaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEKNPEAMETHBIX W BHYTPHIIPEIMETHBIX CBsI3€H, JIOTHMKH YYeOHOTO IpoIiecca,
BO3pACTHBIX 0cOOeHHOcTel oOydaromuxcs. B mporpamme mo OHOJOTHMU peann30BaH IMPUHIMUIT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHu,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPaBJICHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OUOJIOTHUECKUX
3HAHWM, OPUEHTHUPOBAHHBIX HAa (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTaBIEHUIl O 3J0poBOM oOpa3e KH3HU, Ha BOCIHTAaHUE
OEepeKHOTO OTHOIICHHS K OKPYXKAIOIIEeH MPUPOAHOU cpene. B mporpamme mo OHOJIOTHH TaKke
MOKa3aHbl BO3MOYKHOCTH yueOHOTO mpenmera «buonorus» B peanusarmu TpedoBanuii ®I'OC
COO x maHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3ylibTaTaM 0OydeHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM AESITETbHOCTH OOyYaIOUIUXCS MO
OCBOCHHUIO COJEpKaHMSI OHOJOTMYECKOro 00pa3oBaHUS Ha YPOBHE CpEAHEro OoOIIero
o0OpazoBaHwUsI.

VYueOusblii npeamer «buosiorus» Ha YpOBHE cpenHero oouiero oOpa3zoBaHHUsS 3aBepIlacT
Oouosoruuyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyuarouuxcs o >KUBOM MPHUPOIe, OCHOBAX MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTHUH, SMOPUOJIOTUN
U OHOJIOTUM pPa3BUTUSA, TE€HETHKH, CEJIEKIIMH, OMOTEXHOJOTHH, 3BOJIOLUUOHHOTO YUYEHUS H
9KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY 0OYYaOIIMXCsl K MOCIEIYIONIEMY OTy4eHUI0 OMOJIOTHYECKOTO 00pa30BaHus B By3axX
U OpraHu3aluax cpenHero mnpodeccruoHanbHoro oOpazoBaHus. OCHOBY €ro coJep>kaHus
COCTaBIIIET cHUCTEeMa OWOJIOTUYECKHX 3HAHUI, MOJYYEHHBIX HpPU H3YUYEHUU OO0yJaroIIMMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3ieioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3Tu 3HaHUSA MOJYYarOT pa3BuUTHe. Tak, paCIIUPEHbl U yri1yOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHU3Me YelloBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOIO XapakTepa, KOTOPblE MOKHO MCIOJb30BaTh KaK OPUEHTHPHI JUIs
nociuenyouero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTHYECKUX 3HAHUM C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYYEHHBIMU OOY4aIOIUMHUCS NPH U3YyUeHUU QUBNKU, XUMUH,
reorpauu 1 MaTeMaTHKH.



Crpykrypa mporpammbl 1o ydeOHOMY TmpenMery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K M3ydeHHIO Ouojoruu. COriacHO WM, M3Yy4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIIMM OPTraHMYEcKOro MHpa Ha 3eMmjie, COXpaHEHHUs OMOJIOTHYECKOTO pa3HOoOOpa3us
wianetsl. Tak, B 10 Kiacce M3ydarOTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HaHUS OOydJarommxcs 1Mo OOTaHWKE, 300JIOTUH, aHATOMHH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsl SBOJIIOLMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, WJEH, NPUHIMIIOB W TPaBWI, JIEKAINUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH, NMPUKIAJHBIX acCHEKTax
Ouonornueckux 3HaHWM. [ pa3BUTUSA U HOJAEpKaHUS MHTEpeca 00ydaroluxcs K OMOJIOrUu
Hapsily CO 3HAUUTENbHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJAEPKAHUU MIPOrPAMMBI 110
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOro paHra v NpuoOpeTeHre YMEHUN UCII0JIb30BaTh AT 3HaHUA B ((OPMUPOBAHUU UHTEpeca K
omnpenenéHHoil obnacTu MpodeCcCHOHATBPHON NEATEeIbHOCTH, CBS3aHHOW C OHWOJIOTHEW, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrkeHue 1eu u3ydeHus ydueOHoro npenmera «buosnorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIFOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYK KapTHHY MHUpa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OHOJIOT Y,

O3HAaKOMJICHHE  OOydJalolIuxcsi ¢  METOJAaMHM  TO3HAHWUS ~ JKUBOW  NPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYECKUX HayK (MOJIEKYISPHOM U KJIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAaJCOHTOJOTMH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIBHOTO  MPOBEACHUS
OMOJIOTMYECKUX UCCIIeIOBaHN B jabopaTtopuu u B mpupojae (HAOMIOJeHHE, H3MEpPEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
UCII0JIb30BaTh OMOJIOTUYECKYIO MH(POPMALIKIO; TTOIH30BATHCS OMOJIOTUYECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOM; YCTaHABIIMBATD CBS3b MEXK/1Y Pa3BUTHEM OHMOJOTUHU U COLUAIBHO-KOHOMUYECKUMU
1 9KOJIOTUYECKUMU MTPOOIeMaMu YeJIOBEUECTBA; OLICHUBATD ITOCIIEACTBUS CBOEH JIETETLHOCTH IO
OTHOLIEHUIO K OKpYKaloleW MNpUPOJHOW cpelle, COOCTBEHHOMY 3I0pPOBBIO U 3/I0POBBIO
OKpYXaloIUX JIFofiel; OOOCHOBBIBaTh W COOJIIOAATH Mepbl MPO(PUIAKTUKH HH(EKIUOHHBIX
3a00JIeBaHMi, MpaBUJa TOBEAEHUS B INpHUpojae M obecrieyeHHs 0e30MacHOCTH COOCTBEHHOM
KU3ZHEACATEIbHOCTH B YPE3BBIYAMHBIX CUTYaLMSIX MNPUPOAHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00YYaIOUINXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OHOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJIOJIOTHEe OMOJIOTHYECKOTo HCCIEI0BaHMs, MPOBEICHUS
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OKCIIEPUMEHTAIBHBIX HCCIECOBAHUH, pEIICHUS OMOJIOTUYECKUX 33134, MOJCITUPOBAHHS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y OOy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOILIEH KyJIbTyphl MOBEACHUS B IMPHPOJIC; MHTETPAlMA €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmoenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBbS M 3J0POBbS OKPYXKAIOIIUX JIOACH (COOMIOIEHUS Mep
npourakTuku 3a00JIeBaHMiA, 0OecrieueHre 6€30MaCHOCTH KU3HEACATEIbHOCTH B YPE3BbIUANHBIX
CUTYalUsIX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAaHHUS OMOIOTHYECKUX
3HaHUU U YMEHHN B MIOBCEJHEBHOM JKNU3HU;

CO3JaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOYyYalOIIMMUCS WHIUMBUIYaIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCHOHATLHOMY
CaMOOTIPENICICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMA HHTEPECAMHU W TMOTPEOHOCTIMHU
peruoHa.

OOmiee 4yuCIIO YacoB, OTBEJACHHBIX HAa W3ydyeHUE OMOJIOTMM Ha YIiyOJIE€HHOM YpPOBHE
cpemHero obmero oopa3oBanus, coctaisier 252 gaca: B 10 knacce — 132 yaca (4 yaca B He/IeNi0),
B 11 xiacce — 120 gaca (4 Jaca B HEJIENIO).

[Iporpamma pazpaboTana JijIsl KJIIACCOB U3YUAIOIINX OMOJIOTHIO HA YIITyOJICHHOM YPOBHE.

10 6, 11 6 — kaccsl ¢ yrayOlIeHHBIM U3y4Y€HHUEM €CTECTBEHHO-HAYYHbBIX MPEAMETOB, TporpaMmma
peanu3yercs 3a cueT (HOpMUPYEMOM YaCTH.

Yyeousprii | 10-e 11-e
roj KJIACCHI KJIACCHI

2025/2026 | 4/132 4/120

2026/2027 | 4/132 4/120

I/ICIIOJII)IIyEMbIe 06p330BaTeﬂbele TEXHOJIOI'MH, B TOM YHCJ/IC¢ JUCTAHINOHHbIC

OOyueHune OHOJIOTUM MOKET OCYIIECTBISATHCS C KCIOJIb30BAHHEM TUCTAHIIMOHHBIX
oOpa3zoBatenbHbix TexHosorui (manee [OT), xoTopoe mpenmosiaraer, Kak CaMOCTOSITEIbHOE
MIPOXOXKCHHE Y1eOHOTO MaTepHralla Y4eHUKOM, TaK U C IIOMOIIBIO COTPOBOXAeHUS yuuTens. [Ipu
npumernennn JIOT ucnonwsyrorcs mnatdopmer: GT'UC «Mos mkona», TUC «OnekrponHas
mkoja» HoBocuOupckoit o61acTu.

[Ipu peamuzamum padoyeil MmporpaMMbl MOTYT OBITh HMCIOJb30BAaHBI MaTEPHUAIbI IS
noarotoBku K mpoduisam onumnuansl K HTU u crangaproB Beepoccniickoro 4eMnuoHaTHOTO
JBUKEHHS 10 TipodeccruoHaIbHOMy MacTepcTBY «lIpodeccrnonanby.

HNudopmanus o NpoMeKYyTOYHOM aTTeCTALUH

[IpomexxyTouHast arTecTalys OCYIIECTBISETCS C LEIbI0 MPOBEPKU CTEIEHH M KadyecTBa
YCBOEHUSI IUIAHUPYEMBIX pe3yJIbTaTOB [0 UTOTaM M3y4€HUsT TEeMAaTHYEeCKHUX MOJIyJed u
MPOBOAUTCS B pOpME aTTECTAIIMOHHOW PabOTHI.



Texkymuii KOHTPOJIb OCYIIECTBIISIIOTCA C LEIbI0 TPOBEPKHU CTENEHU U KauyeCTBa YCBOCHUS
MaTepuana B XOJA€ €ro M3Y4CeHHs B CIEAYIONUX (opmax: CaMOCTOSTENBHBIX U MPOBEPOUHBIX
pabor.

Texymuit KOHTPOJIb U MTPOMEKYTOUHASI aTTECTALUS OCYIIECTBIISIFOTCSI B COOTBETCTBUH C
«[TonoxxeHneM 00 OCYIIECTBICHHH TEKYIIET0 KOHTPOJS YCHEBAEMOCTH W IMPOMEKYTOUHOMH
aTrecraiiui  oOydaromuxcs, ux (¢GopMax, TMEPUOJAUYHOCTH U TOPSAIAKE IPOBEICHUS
MYHUIIMIIAILHOTO aBTOHOMHOTO 00111e00pa3oBaTeIbHOTO yupexaeHusi ropoaa HoBocuOupcka
«JIunenr Ne 22 «Hapexna Cubupu» (mpotokon nenarorudeckoro coera Nel ot 29.08.2023).
Hrorosas arrecranus IpoOBOJAUTCS B COOTBETCTBUU C 3aKOHOIATEIbCTBOM PD.

IpomexkyTouHas aTTecTALMS
mo ouoJjoruu B 10 b Kiacce

Ne Hassanue mony.ist KoauyecTBo Homep ®opma ITA
MOYJIbHOH 4acoB B ypoka ITA
MoayJie

MP Ne 1 Xumnueckoe ctpoeane | 19 19 ATTecTallMoHHas
KJIETKH paborta

MP Ne 2 Crpoenue u pyHKIUU 13 32 ATTecTalMoHHas
KJIETKH paborta

MP Ne 3 OOMeH BelecTB u 14 46 ATTecTanroHHas
MpeBpalleHNE SJHEPTUU pabota

MP Ne 4 HacnencrBennas 15 61 ATTecTarnoHHas
nHpopmanus u ee pabota
peanuzanus B KJIETKe

MP Ne 5 JKU3HEeHHBIN TUKIT 32 93 ATTecTanoHHas
KJIeTKH. Pa3MHOKeHHE 1 paborta
pa3BHUTHE OPraHU3MOB

MP Ne 6 T'enerunxa. 16 109 ATTecTarnoHHas
3aKOHOMEPHOCTH paborta
HACJIEJICTBEHHOCTHU

MP Ne 7 T'enerunka. 14 123 ATTecTaroHHas
3aKOHOMEPHOCTHU pabota
U3MEHYUBOCTH




IIpome:xyTouHasi aTTecTanus
mo ouoJjoruu B 11 b Kiaacce

Ne Hassanue monyis KoaunyecrBo Homep ®opma ITA
MOYJIbHOH 4acoB B ypoka ITA
MoayJie
MP Ne 1 Muxkpo3Botonus 19 19 ATTecTallMOHHAas
paborta
MP Ne 2 MaxkpoaBostonus 12 31 ATTecTallMOHHas
paborta
MP Ne 3 [Ipoucxoxaenue n 16 47 ATTecTallMOHHAas
pa3BUTHE KU3HU HA pabota
3emie
MP Ne 4 [Ipoucxoxnenue 12 59 ATTecTallMoHHas
YyeJl0BeKa pabota
MP Ne 5 Okonorusi. Opranu3mer | 16 75 ATTecTanroHHas
U cpesia oOuTaHUs pabota
MP Ne 6 DKoJorusi BUJ0B U 15 90 ATTecTallMoHHas
TTOMYJISIIUI pabota
MP Ne 7 DKOJIoTHUs COOOIIECTB 17 107 ATTecTalMoHHas
paborta




COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas mcTtopusi pa3BUTH OHOJIOTHH.
buonornveckne Haykm W HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
IIOMCKOBBIE€ HAyYHbIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cszannbie ¢ 6noorueil. 3HaueHue OMOJIOTUH B TPAKTUUYECKON AEATEIbHOCTU
YeJI0BEKa: METUIMHE, CEIbCKOM X03SIICTBE, TPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. U. Bepnanckuii, U. I1. [1anos, Y. 1. Meunuxkos, H. U. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl u cxeMbl: «CBsi3b OMOJIOTHN C IPYrUMH Haykammuy, «CucteMa OMOJIOTHYECKUX
HAyK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XMUMHYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTh, = CaMOOpraHU3alus, CAMOBOCIPOU3BEICHHE, pPa3ApaXMMOCTh,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUN ),
o6uoctepnsiii. [Iporeccsl, mpoucxoasmue B *KUBbIX cucteMax. OCHOBHbIE MPU3HAKU KUBOTO.
Kuznp kak ¢opma cymecTBoBaHusI MaTepuu. Hayku, n3ydaroniue ,UBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msmepenue,
JKCIIEpUMEHT, CHUCTeMaTh3auus, MeraaHanu3. [loHsTue O 3aBUCMMONM UM HE3aBUCHUMOU
nepemeHHol. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTHU IMOJYYEHHBIX Pe3yJbTaToB. [IpUUMHBI MCKaKEHUSI PE3yJIbTATOB SKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.

JdeMoHcTpanun

Tabmuper u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYECKHEe CHCTEMBI,
«CBoOlCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KJIETKN», « TKaHU )KUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEYECKOI0 OpraHu3May, «buoreomneHos,
«buocdepar, «MeToabl U3y4EHUS )KUBOU MTPUPOIBD.

O6opynoBanue: 1abopaTopHOe 000pyI0BaHUE ISl MPOBEACHUS HAOIIOICHUH, U3MEPEHUN,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «lcrnosib30BaHUE PA3IUYHBIX METOJOB IPHU M3YYEHHH >KUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €AMHULIA XUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pa6ote! P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TOJIO)KEHUSI COBPEMEHHOU KIIETOYHOM TEOPHH.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOIHUS, XpomaTtorpadus,
anektpodope3, METOJ  MEYEHBIX aToMoB, auddepeHnnaibHoe IeHTpudyrupoBaHue,
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KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIIpENapaTbl PacTUTEIbHbIX, KUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «V3yueHne MeTOJOB KIETOYHOW OHoOrMu (Xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MuHepasnbHbI€ BEllecTBa KJIETKH, UX OnoJjiorndyeckasi posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosiornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4eTBepTHUYHAas CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHOCaxXapuapl, IUCAXapHIbI, OJTMTOCAXapU/ Ikl U TIoJMcaxapu sl OOmIuii miaH
CTpOEeHUS U (PU3NKO-XUMUYECKHE CBOMCTBA YIiIeBOJ0B. buonorndeckue QyHKIINN YriIeBOOB.

Jlumunael.  TuppoduneHO-rUApodoOHBIE  cBoiicTBa.  Knaccudukanus — 1unuaos.
Tpurmuuepuasl, pochoaunuasl, BOCKU, cTepouibl. buonornyeckue gpynkinuu nunuaos. Ooume
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MTOJTYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JIHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTupl.
[Mpunnun kommiementapHoctu. IIpaBuio Yapradda. Crpykrypa JIHK — nBoiiHas crnmpalib.
Mecronaxoxaenue u ononornueckue Gyaknuu JJHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomoliekyn. Mooeruposanue cmpykmypsvl u  QyHKYu
OuoMoneKyn u ux Komniekcos. KomnvromepHulil OU3atii u opeanuyecKuti CuHme3 OUOMONIEKYI U Ux
HEenpupooHvLX AHA0208.

JdeMoHcTpanun

[Toptpertsr: JI. [lonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «Pacnipenenenre  XMMUYECKUX JJIEMEHTOB B HEXKHBOM  IPUPOIE»,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabmumer u cxemsl: «llepuoguueckass TabauIa XUMHUYECKUX 3JieMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€TKOBOW MOJEKYNbl», «CTpoeHHEe MOJEKYN YyrieBoAoB», «CTpoeHHue MOJIEKYI
munuaoBy», «HykienHoBsle KUCIOTH, «CTpoeHre MOJIEKyIbl ATD».

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeKOB ¢ TOMOIIbI0 KaUeCTBEHHBIX PEAKIIUIl».

JlabopaTopHas pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKINH KICTKH



Tumbl KJIETOK: dyKapHOTHYECKass W IpokapuoTuieckas. CTpyKTYpHO-()YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

Crpoenue mnpokapuoTHueckoi kieTkd. Kierounas crteHka Oakrtepuit u  apxei.
Oco0eHHOCTH CTPOEHUS TeTepOTPO(PHON U aBTOTPO(DHON MPOKAPUOTUIECKUX KIIETOK. MecTo u
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [Imazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IIa3MaTH4eckold MemOpaHbl. TpaHcmopT BellecTB —4depes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (muddysus, obneru€uHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOLUUTO3: MUHOIUTO3, (haronuto3. Jk3ouuto3. Kietoynas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronna3zma. Ilutozonb. Llutockener. JIBmwkeHue uuToruiazMel. OpraHouibl KIETKH.
OnHomeMOpaHHbIe OpraHOMbI KJIETKHU: 3HaorasMarndeckas cetb (IIIC), anmapart ['onbmku,
JIM30COMBI, MX CTpoeHHe U (yHKIUHU. B3auMocBA3b OJHOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enkos 6 IIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imagkuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MHUTOXOHIpPHUM, MJIAcTUlbl. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HememOpanubie opranoupl kinetku CtpoeHue v (GyHKIMM HEeMEMOpaHHBIX OpraHOUIOB
Kietku. Pubocombl.  [Ipomesicymounvie  ¢punamenmol. MukpopuinaMeHTsl. AKmuHosble
Muxkpogunramenmol. MpbllIEUHBbIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpy6ouku. Krerounsrit 1mentp. CTpoeHHE | JBIKCHHE JKI'YTHKOB M PECHUYCK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. berku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMAaTUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIUU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacmojokKeHHE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
00010uKU 8 Mumose. fl0epHvili mpancnopm.

Knerounsie  BimtoueHus.  CpaBHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

[Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuipl 1 cxembl: «CTpoeHHE SYKApUOTHUECKOW KIeTKn», «CTpoeHHe >XHUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHON KIeTKi», «CTpoeHre MUTOXOHAPUWY, «Sapoy», «CTpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpenapaTbl pPacTUTENbHBIX, MHBOTHBIX
KJIETOK, MUKpOTIpenapaTbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopnasi padora «/MccnenoBanue 1uiasmMoin3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX.

IIpakTnueckas padora «3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe



AccUMWISIIAA ¥ JUCCUMWIIALUS — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTPOGHBIN U TeTepoTpOHBIA. YyacTue KHCI0po1a B OOMEHHBIX Mpolieccax. JHEPreTHUECKOe
obecnieuenue kietku: npespamenne AT® B oOMeHHbIX nporieccax. PepMEHTaTUBHBIN XapaKTep
peakuii KIIeTo9HOro Meradonn3ma. @epMeHThI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBHUSL.
KodepmenTsl. Otanuust GepMEHTOB OT HEOPTaHMUYECKUX KAaTalIU3aTOPOB. belku-akTUBAaTOPhI U
OCNKU-UHTUOUTOPBL.  3aBHCHUMOCTh CKOPOCTH ()EPMEHTATUBHBIX pEAKIHA OT Pa3IHIHBIX
(hakTopoB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIeCTB B KieTke. DorocuHTes. AHOKcucenHull U
oxcueennvlll omocunmes y oaxkmepuil. Ceemocoduparowue nueMeHmovl U NUSMeHmbl
peaxkyuonno2o yenmpa. Ponb xjmoporuiactoB B npouecce porocunre3a. CBeroBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TlpoayKTHBHOCTh (POTOCHHTE3A.
Bnusinue pa3nuyHbIx (pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (GOTOCHUHTE3A.

XemocuHre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHMPYOLINE
OaKTepuu, xene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HaUCHHE XEMOCHHTE3A.

AnaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHHsl U UX HCIOJIb30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJIOTMHM W BO30yAUTENH
0ome3Hel.

AdpoOHBIE OpTraHW3MBI. JTambl JHEPreTHYECKOr0 oOMeHa. [loaroToBUTENBHBIN ATal.
I'mukonn3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
o6uonoruueckoro okucieHus. Luknumdeckue peakuuu. OkucauTelbHOE (GocHopHIIMpOBAHUE.
Onepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMEpel aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTETUICCKOTO OOMEHA.

JdemoHcTpauuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupszes, C. H. Bunorpanackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DOTOCHHTE3», «IJHEpPreTHUecKuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBON MUKPOCKOI, 000pYA0BaHUE ISl IPUTOTOBJICHUS TIOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JladopaTopHas padora «/3ydeHne KaTaIMTHIECKOW aKTUBHOCTH ()ePMEHTOB (Ha IpUMEpe
aMuUJIa3bl WK KaTalasbl)y.

JladopaTopHas paGora «M3yueHue (QepMEHTATHBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPO/JIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlabopaTopHas pa6ora «CpaBHeHHE POIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopnasi pa6ora «CpaBHEHHE IPOIIECCOB OPOKEHUS U ABIXaHUSY.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunrtesa. [IpuHIUN KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOTO
cuHTe3a. Peanusamus HacnencTBeHHOW wuHopMmanmu. ['eHeTHuecKui KoOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMK: KOMIUIEMEHTApHOCTH,
aHTUNAPAJUIEIbHOCTh, aCUMMETPUYHOCTD. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnopTtHeix PHK B GuocunTtese Genka. YcnoBus
onocunresa 6enka. Kogupoanue amuHokucnoT. Ponb pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9YKapHOT. Perynsius akTHBHOCTH T€HOB y TpokapHoT. I unoresa onepona (®. XKako0, XK. Mano).
Monexynapuvle mexanusmvl 3Kcnpeccuu 2eHos )y sykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul eenos. Perynsauus oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocras.
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Bupychel — HeknerouHble (JOPMBI KU3HH U OOJIUTaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, DPETPOBHPYCOB, OakrtepuodaroB. Kusuennwvii yukn [HK-cooepoicawux
supycos, PHK-cooepaicawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsle 3a00s1eBanus yenoBeka, )XuBOTHbIX, pactenuii. CI1I1/], COVID-19, counanbusie
Y MEJIMIIUHCKHUE TPOOJIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxkmyphoix
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyune. Ilpoepammupyemvle pynkyuu
benxos. Cnocobvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUI.

Tabmuupt u  cxembl: «buocunTe3 Oenka», «['eHeTmdeckuit Koy, «BuUpyCH»,
«baxTtepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. /Ku3zHeHHbIN HUKJI KJIETKH

Knerounsnii mukin, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIeccoB, MpoTekaronux B uHTepdasze. [logroroska kinetku k aeneHuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKMM M TOCTCUHTETUYECKUH (TIPEMUTOTUYECKUIN) MEepUO/Ibl
uHTEpPasHbl.

Marpuunsiii  cunte3  JIHK -  pemmumkanusa.  [lpuwHnumner  pervmkanumm — JITHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaUIeTbHOCTh. MexaHu3M
permukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocoM. Teraomepsl 1 TenoMepaza. XpoMOCOMHBIHN
HabOp KJIETKH — KapuoTHIl. J(MMJIOWTHBIA M ramiouaHbIl Habophl XxpomMocoM. ['oMosiornyuHbie
XpoMocoMmbl. [10710BbIE XPOMOCOMBI.

Henenue kietkn — MuTo3. CTaguyM MHUTO3a U MPOUCXOJAIIME B HUX MPOLECCHL. THIIbI
murto3a. KapuokuHes n nuToknHes. buosorndyeckoe 3HaueHrE MUTO3a.

Perymsimust mMutoTHueckoro uukia kietkd. [Iporpammupyemasi kieroyHass rulenp —
anonTo3.

Knerounoe sa1po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl nponughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposas knemrkay — ououngopmamuyeckue
Mooenu PYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpauuu

Tabmuupr u cxembl: «KU3HEHHBIM LUK KIETKW», «Mutosdy», «CTpoeHue XpomMocom,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpelika
JIyKay.

JlabopaTopHas padora «/3ydeHne XpOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHas pa6ora «HaOmrogeHnne mMuTO3a B KJIETKaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. Ctpoenne u pyHKIHMH OPraHU3MOB

buonoruueckoe  paszHooOpasue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACSITETbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JTHOKJIETOYHbIE TPUOBI, OJJTHOKIETOUYHBIE BOJIOPOCIH, Apyrue mpoTUcThl. KoloHnanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak exquHoe nesoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHEW: 0Opa3zoBaTeNbHAas, MOKPOBHAI,
MPOBOJIAINAs, OCHOBHAsI, MexaHuueckas. OCOOEHHOCTH CTpOeHUS, (PYHKIUN U PacMOIOKEHUS
TKAHEH B OpraHax pacTCHUM.
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TKaHU )KUBOTHBIX U YEIOBEKA. THIIbI )KUBOTHBIX TKAHEH: SIIUTENNATbHAS, COEAUHUTEIbHAS,
MbIeyHasi, HepBHas. OCOOCHHOCTH CTPOCHUs, QYHKIHMA U PACIIONOKCHHS TKaHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opraunbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHnil. Opranbl U CUCTEMbI OPraHOB
KUBOTHBIX U YeJOoBeKa. OYHKIUH OPraHOB U CHCTEM OPraHOB.

Omnopa tena opranu3moB. Kapkac pactenuii. CkeneTsl 0JHOKJIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy)xHbII1 1 BHyTpeHHUH ckener. CTpoeHHE U TUIIBI COEAMHEHUS KOCTEM.

JIBi>keHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: amMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTCHU: TPONU3MBl W HACTHUHU.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduiexc. Ckenernoie
MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. [lornomeHue BOAbI, YTIEKUCIOTO Ta3a U MUHEPAIBbHBIX BEIECTB
pacrenusiMi. IluTaHwe >KMBOTHBIX. BHYTPUIIOJOCTHOE W BHYTPUKIETOYHOE MUILEBAPEHUE.
[Tutanne MO3BOHOYHBIX XKMBOTHBIX. OTAENBI MUIEBAPUTEIHLHOTO TpakTa. llumeBapuTenbHbIC
xkene3bl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. Jlprxanue xuBoTHBIX. Juddy3us ra3oB yepes
MOBEPXHOCTh KiIEeTKU. KoxxHoe npixanue. JlprxarenbHas moBepXxHOCTh. JKabGepHoe u n€rouHoe
JbIXaHue. JIpIxaHue TO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHUE
CTPOEHHUs JIETKMX TMO3BOHOYHBIX J>XMBOTHBIX. /[[pIXaTeinbHasi cucrema deloBeka. MexaHu3Mm
BEHTIJISIIINM JIETKUX y TITUIl U MJIEKOTIUTAIOMNX. Perymsius apixanus. JlpixaTenbHbie 00BEMBI.

TpancnopT BemecTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrmopT
BENIECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema u €€ opransl. KpoBeHOCHas cucTemMa Mo3BOHOYHBIX
KUBOTHBIX M denoBeka. Cepjile, KPOBEHOCHBIE COCYIbI W KpOBb. Kpyru KpoBOOOpaiieHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI TO3BOHOYHBIX IKHWBOTHBIX.
PaboTa cepana u e€ perymasmms.

Brinenenne y opranu3moB. Bbinenenue y pacteHuil. BeigeneHue 'y KMBOTHBIX.
CoxkpaturenbHble Bakyosnu. Opransl BeaenaeHus. OuinpTpanus, cekpeus 1 00paTHOE BCcachbIBaHHE
KaK MEXaHHU3Mbl paboThl OpraHoB BbiAeneHUs. CBs3b MOJOCTH Tella C KPOBEHOCHOM U
BBIJICIUTENIBHOW CHUCTEMaMU. BbllieneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [loukn.
Crpoenue u ¢pynkunonuposanue Heppona. OOpa3zoBaHHe MOYH Y YEIIOBEKA.

3aimuTa y Opranu3MoB. 3aliTa y 0JJHOKIETOYHBIX OpraHu3MoB. Cropbl OakTepuil ¥ LIUCTHI
npocredimmx. 3ammura y MHOTOKJIETOYHbIX pacteHuid. Kyrukyma. CpeactBa MacCMBHOM U
XUMHAYECKOU 3aIUTEI. OUTOHIIUEL.

3amnTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OpraHu3Ma
oT OosiesHel. MMmmyHHas cucrema denoBeka. KileTOUHBIH W TyMOpajdbHBII HMMMYHHUTET.
Bpoxnéuuelii u  npuoOperéHHbIM  cnenuduveckuii UMMYyHUTET. Teopus KJIOHAJIbHO-
cenektuBHoro ummynuteta (I1. Dpmux, @. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
opranu3mMoB. Posib BposkIEHHOTO NIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3200J1€BaHHIA.

Pazgpaxxumocte M perynsiuus y OpraHu3moB. PazpakuMoCTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsinusi y pacteHuid. PocTtoBbie BemiecTBa U ux
3HauYEHHUE.

HepBHas cuctema u peduieKTopHasi perynsnus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ENbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI y KUBOTHBIX. OTHEINbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedmekc u pednexkropHas ayra. besycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss ¥ SHAOKPHHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI W HMX TOpPMOHBI. JlelicTBue TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHIOKPUHHON cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

IToptper: U. I1. I1aBnoB.
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Tabmuuper u cxembl: «OIHOKJIETOYHBIE BOJOPOCITN», «MHOTOKJIETOUHBIE BOJOPOCIH»,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoB
II03BOHOYHBIX JKMBOTHBIX», «BHYTpEHHeEEe CTpPOEHHE HACEeKOMbIX», «TKaHuM pacTeHHiD,
«Kopuesbie cuctems», «Crtpoenue crteOmss», «CTpoeHHME JHCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cUCTEMay,
«/pixaTenpHass cucrtema», «HepBHas cucreman, «Koxka», «MpbllieyHas cucTEMay,
«BpiienuTenpHas cuctemMay, « JHIOKpUHHAA cuctema», «CTpoeHue MbImnib», «MMyHUTETY,
«KumeunononoctHeie», «CxeMa NUTaHUs pacTeHui», «KpoBeHOCHbIE cHCTEMBbl O3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rusips», «CTpoeHue miaHapuny», «BHyTpeHHee cTpoeHHEe J105K/I€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIEKONMTAIOIIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpeNnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKUBbIE
9K3EMIUISIPbl KOMHATHBIX PAaCTEHUH, repOapiy pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPerapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue JUIsl JEMOHCTPALIMU IOYBEHHOTO ¥ BO3IYIIHOTO MUTAaHUS PACTEHUM, pacIlenIeHUs
KpaxMaja u 0eiaKoB moJ AeiicTBUEM (pepMEHTOB, 000pyI0BaHUE Ul AEMOHCTPALIUU OMBITOB 110
U3MEpPEHUI0 KU3HEHHOM EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeNIbHbIX [BUKEHUM, MOJIenu
rOJIOBHOTO MO3ra Pa3jNyHbIX )KMBOTHBIX.

JladopaTopHas pa6ora «/3ydueHne TKaHEH pacTEHHI.

JladopaTopHas pa6ora «/3ydeHne TkaHEel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPraHM3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U T0JI0BOE. Buibl
0€ecIo10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYISALUS, (pparMeHTaus, KIOHUPOBaHHUE.

[TomoBoe paszmuokenue. IlonoBeie KieTkH, wiaM rametrsl. Meho3. Cragum Meiio3sa.
[ToBenenue xpomocom B mero3ze. Kpoccunrosep. buonornueckuii cMbICa Mel03a U MOJOBOTO
npouecca. Meito3 U ero MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazButue. ['amerorenes y ;kuBoTHBIX. [losioBeie sxene3bl. O6pa3oBanue
U pa3BUTHE MOJIOBBIX KIeTOK. CriepMarorenes U ooreHes. CTpoeHue MoJIOBbIX KIETOK.

OmnonoTBOpeHre M AMOPUOHAIBFHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghoeenesz — 00na u3 enasuvix npodem amopuonoeuu. Konyenyus mopgoeenos u
MmoOoenu mopgoeenesa. Ctaguu SMOpHUOTeHE3a KUBOTHBIX (Ha MpuUMepe JATyIkH). JpoGienue.
Tunsl apobnenus. [emepmunuposanuoe u nedepmunupogantoe opodnenue. bracmyna, munovi
onacmyn. OcoOeHHOCTU IPOOJIEHUS MIIEKOMUTAIOIIUX. 3apOJbIIIEBbIE JUCTKH (TaCTPyJsus).
3aknazka OpraHoB W TKaHEW W3 3apoJbIIEBBbIX JMCTKOB. B3auMHoe BiMsHHE YacTeil
Pa3BHUBAIOIIETOCS 3apOibliia (AMOpHUOHANIbHAS MHIYKIINSA). 3aKJIa/IKa IIaHa CTPOSHUS JKUBOTHOTO
KaK pe3ylbTaT UepapXuyecKuX B3aUMOJICHCTBUI reHOB. BinsHue Ha SMOpHOHAILHOE pa3BUTHE
pa3NUYHbIX (PAKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pasButue x*uBOTHBIX. IlocTaomOpuonanbHbl mepuox. Ilpsmoe u Hempsimoe
pa3ButHe. PasButHe ¢ Meramopdo30oM y O€ClO3BOHOYHBIX M IO3BOHOYHBIX IKHBOTHBIX.
buonorundeckoe 3HaueHUE NMPSAMOTO U HEMPSAMOIO Pa3BUTHA, UX PAaCIPOCTPAHEHUE B IIPHUPOJIE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryaslMU pPOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHOHAIIBHOTO Pa3BUTHUS y UBOTHBIX M yelloBeKa. [leproabl OHTOreHes3a dYeJoBeKa.
Crapenue U cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

PazmHosxenue u pazsuthe pacteHuid. ['amerodur u cnopoput. Meiio3 B )KM3HEHHOM IUKIIE
pactenuii. O6pa3oBaHue crop B mpoiiecce Mero3a. 'amerorenes y pacrenuil. Omioi0TBOpeHue u
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pa3BUTHE pPACTUTENBHBIX OPraHu3MOB. JIBOMHOE OIUIOJOTBOPEHHME Yy LIBETKOBBIX PACTCHHM.
OO0pa3oBaHue U pa3BUTHE CEMCHHU.

MexaHu3Mbl pEryJsliui OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «BereratnBHOE pa3MHOKEHHUE», « THUIIBI OECIOJIOr0 pa3MHOKEHHS,
«Pa3MHOXkEHHE XJIaMUJIOMOHANb», «Pa3MHOKeHME H3BIJIEHB», «Pa3MHOXEHHE THUIIPBDY,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SULEKIETKH M CIIEPMATO30HUIaY,
«OcHOBHBIE cTaauu OHTOreHe3ay, «I[Ipsimoe u HenpsiMoe pa3BuTue», «Pa3BUTHE MaliCKOTO XKyKay,
«Pa3zButne capaHum», «Pa3BuTue mnArymkm», «/{BOMHOE OIUIOJNOTBOPEHHE Yy LBETKOBBIX
pactenuit», «CTpoeHHe CEMSIH OJHOJOJBHBIX U JBYAOJBHBIX pacTeHui», «KU3HEHHBIM LHKII
MOPCKOM KaIycTbl», <« KU3HEHHBIN UK MXa», < KU3HEHHBI UK MATOPOTHUKAY, <« KW3HEHHBIN
LIUKJI COCHBIY.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, MUKPOIIpenaparhl SHIEeKIETOK U CIIEpMaTo30110B,
Mozenb «L{UKT pa3BUTHS JATYILIKIY.

JladbopaTtopnasi paGora «V3yueHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

IIpakTuyeckass padora «BpIsiBI€eHHE NMPU3HAKOB CXOJICTBA 3apOJbINIEH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUI.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

WcTopus craHoBiIeHMS U pa3BUTHS T€HETUKHU Kak Hayku. PaboTel I'. Mengens, I'. ne @pusa,
T. Moprana. Ponb oTeuecTBeHHbIX YUE€HBIX B pa3BuTuu reHetrku. Pa6orsl H. K. Konsrosa, H. U.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, aJUIEJIbHBIE
I€Hbl, AJIbTEPHATUBHBIC NPU3HAKH, JOMHUHAHTHBIA W PELECCUBHBIA NPHU3HAK, TOMO3UIOTa,
reTepo3uroTa, 4ucras JWHUS, THOpUAbI, reHoTun, (eHotur. OCHOBHBIE METOIbl T€HETHKU:
TUOPUIONIOTHYECKUH, ITUTOJIOTHUECKHH, MOJIEKYJIIPHO-T€HETUYECKUMA.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TCHETHICCKUX UCCICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemubanue. [lepBroiii 3akoH MeHiens — 3ak0H eIMHO00pa3us ruOpuIoB
nepBoro nokoJjieHusd. [Ipasuio nomuHupoBanus. Bropoii 3akoH MeHiens — 3aKOH pacIIerIeHHs
npu3HakoB. LluTonmormueckrie OCHOBBI MOHOTHOPHIHOTO CKpelIuBaHus. [Hmoresa 4YHUCTOTHI
ramer.

AHaJ'II/ISI/Ip}IIOH_ICC CKpCIIUBAHUC. HpOMe)KYTO‘IHHﬁ XapakKTep HacCJICJOBaHUA.
Pacmennenue IIPHU3HAKOB ITPH HCIIOJIHOM JOMHUHHUPOBAHUMU.
I[I/II"I/I6pI/II[HOC CKpCIIUBAHUC. TpeTI/Iﬁ 3aKOH MeHaend — 3aKOH He3aBHCHUMOTO

HacJICAOBaHU: ITPU3HAKOB. ]_[I/ITOJ'IOFI/I‘IGCKI/IC OCHOBBI ,[[I/IFI/I6pI/II[HOFO CKpCHIUBaHUA.
CI_Iel'IJ'IeHHOC HacCJICAOBaHUC ITPU3HAKOB. PaGotsr T. MopraHa. CI.[CHJ'ICHHOC HaCJICa0BaHUC
T'CHOB, HApYIICHUEC CLHCIINICHUSA MEXKIAY I'CHAMU. XpOMOCOMHaH TCOpHUA HACJICACTBCHHOCTH.
I'enetnka moina. XpOMOCOMHBIﬁ MCXAaHU3M OIIPECACIICHUA I10JIa. AYTOCOMLI 1 TIOJIOBBIC
XpOMOCOMBI. I'omorameTHbIl H FeTepOraMeTHLIﬁ noua. I'eHeTnueckas CTPYKTYypa IIOJIOBBIX
XpOMOCOM. Hacnenosanue IIPHU3HAKOB, CHCTIJICHHBIX C IIOJIOM.
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I'enotun kak nesnoctHas cucreMa. IlnedoTponmus — MHOKECTBEHHOE JEHCTBUE TIEHA.
MHOKECTBEHHBIN ayuien3M. B3auMOJElCTBUE HEAUIEIbHBIX T'€HOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tommepust.

I'eHeTHYeCKUI KOHTPOJIb Pa3BUTHUsL PACTEHUM, >KUMBOTHBIX M 4YEJIIOBEKa, a TaKKe
(DU3HOJIOTMYECKUX MPOIIECCOB, MOBECHNUS U KOTHUTUBHBIX QyHKIMH. [ eHeTHUeCKne MEXaHN3MbI
CUMOHOTCHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SMH — TAPa3UT» U «XO35IMH — MUKPOOHOMY.
I'eHeTnyeckue acnekThl KOHTPOJISI M U3MEHEHUS HACJICICTBEHHON MH(GOPMAIIUU B TTOKOJICHUSIX
KJIETOK ¥ OPraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaemns», «Tperuii 3akon MeHnuemns»,
«AHanuzupyrollee ckpenBanue», «HenoaHoe nomuHupoBanue», «CLENIeHHOE HacleI0BaHue
MIPU3HAKOB y Ipo3oduibl», «['eHeTuka nona», «Kapuotun yenosekan, «Kapuotun qpo3opuis»,
«Kapuotun ntuue», « MHOKECTBEHHBIN AJIENU3M», «B3auMoIeiCTBUE T€HOBY.

O6opynoBaHue: MOAENb s JAEMOHCTPAllMU 3aKOHOB €JMHO00pa3us rMOpHaI0B MEPBOTO
MOKOJIEHHSI U pAaCIIENJICHUS! MPU3HAKOB, MOJENb JJIS JIEMOHCTpAllMUd 3aKOHA HE3aBUCHUMOIO
HacJIeJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunar.

IIpakTuyeckass padora «/3ydeHune pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUTHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHoTHIA W cpennl Npu GopMmHupoBaHMHM (GeHoTHurna. V3MEeHYMBOCTh
npu3HakoB. KauecTBeHHbIE M KOJWYECTBEHHbIE NpPU3HAKUM. BuIpl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHas U3MeHUYUBOCTh. Ponib cpeabl B (opmupoBaHuM MOIUGUKAIUOHHON
n3MeHunBocTH. Hopma peakinuu mpusHaka. BapuanmoHHBIA psia v BapuanvoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'enoTunuueckass W3MEHYUMBOCTh. (CBOMCTBA T'€HOTUIIMYECKOW HM3MEHUYUBOCTH. Bubl
FeHOTUIINYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHAsI.

KomOunaTtuBHas U3MeHUYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBa KOMOMHATHUBHOM
M3MEHUYUBOCTH. PO KOMOMHATUBHOM M3MEHYMBOCTH B CO3JJAHMM F€HETHUYECKOTO pa3HooOpa3us
B IpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WMHAYLUPOBAHHbIE MYyTalUWU. SnepHble W LMUTOIJIA3MATHUYECKHE MYTallUH.
Comarnueckue W MoJoBble MyTauuu. [IpuynHBI BOZHUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psnoB B HacieicTBeHHOW wu3MeHunBoctd (H.W. BaBunoB). BuesinepHass HM3MEHUHMBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HACNe008aHuu U
UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmumelr 1 cxembl: «Buapl H3MEeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTHY,
«KoMOuHaTHBHAS UI3MEHYUBOCTEY, «Meito3y, «OmnoaoTBopeHuey, «I eHeTnyeckue 3a0oneBanHus
YyernoBeKay, « Buasl Mmyramuny.

O6opynoBaHue: XUBbIe W TrepOapHbIE JK3EMIUIIPhl KOMHATHBIX PACTCHHI, PUCYHKH
(dpororpadun) >KUBOTHBIX C Pa3TMUYHBIMUA BUJAMU U3MEHYUBOCTH.
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JlabopaTopuasi pab6ora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAITMOHHOUN
n3MeHYuBOCTH. [locTpoeHne BapraliMOHHOIO psiJia U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myranuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIPENIapaTax)y.

Tema 14. I'eHeTHKA YeJiOBEKa

KapuoTun uenoBexka. MexayHapoJHas MporpaMmMa HCCIEIOBAaHUS T'€HOMa YEJIOBEKA.
MeTo1bI U3ydeHUs] TCHETUKH YEJIOBEKA: MeHEAIOTHYECKUH, OJIM3HEIOBIN, ITUTOICHETHUSCKUH,
MOMYJISIIMOHHO-CTATUCTUYCCKUN, MOJICKYJIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpeesieHue
TE€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUITHPOBAHKE, B TOM 4ucJe ¢ moMotsio [T1[P-
ananu3a. HacneacTBennbie 3a00ieBanms yenoBeka. [ eHHbIE 1 XPOMOCOMHBIE 00JIE€3HU YEJIOBEKA.
bone3nn ¢ HacimeaCTBEHHOW MpPEeApacIioOKEHHOCThI0. 3HAYE€HHWE MEAMIIMHCKON TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHUH TEHETHYECKUX 3a00JIeBaHUU ueloBeKa. MeIUKOo-TeHEeTHYECKOe
KOHCYNbTHpOBaHue. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCIEKThI
uccae0BaHuM B 00J1aCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

'eneTndeckue ¢akTOphl MOBBIIIEHHONW YYBCTBUTEIBLHOCTH YEJOBEKa K (DM3HMUECKOMY H
XUMHUYECKOMY 3arpsA3HEHHUIO OKpyXKarolen cpenpl. ['eHeTmueckass MpeapacnoyioKeHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuupr u cxembl: «Kapuotumn denmoBeka», «MeToAbl M3y4eHHUS TEHETUKH YEIOBEKa»,
«"eneTnyeckre 3a00€BaHUS YETIOBEKAY.

IIpakTHyeckas padora «CocTaBieHNE U aHATIN3 POJIOCIOBHOMM.

Tema 15. Cesiekuust OpraHu3mMoB

JloMecTukamusi U CeJeKUUs. 3apOXKICHUE CENEKIMU W JToMecThkanuu. Yuyenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JJaHUU COPTOB PACTEHUI U IOPOJ )KUBOTHBIX. COPT, MOpoa, ITaMM. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacieAcTBeHHOW m3MmeHunmBoctd H. M. BaBuiioBa, ero 3HaueHue AJisl CEJIEKIIMOHHOM
paboTEHI.

MeTtompl ceneKImoHHOW paboThl. MIcKycCTBEHHBIN 0TOOP: MacCOBBIN M WHIAWBUTYaTbHBIN.
Dtanbl KOMOMHAIIMOHHOW celieKuu. VIcrbITaHue MpoM3BOAMTENCH MO MOTOMCTBY. OTOOpP MO
TEHOTHUITY C MOMOIIBIO OIIEHKU ()EHOTHIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHOW paboThl. PamuanunoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallUid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30BaHne TeHOMHOTO peIaKTUPOBaHUS U MeTOI0B pekomOuHauTHbIX JIHK ams nomyuenus
HCXOJIHOTO MaTepuaia JJisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuzoBas rulpuauszauus. bau3kopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B ceneknuu. OtrganéHHas TUOpUIM3AIUSL.
[Ipeononenue Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMKEHHS CeNeKIMU pAcTeHU U
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'E€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyel A co3/IaHusl HOBBIX COPTOB U TMOPUIOB CEMbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKuUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOBbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUST CYUWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULl, Nepedosulx uoet u
NnepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.
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Tabmuuet u cxembl: «L{eHTPBI TPOUCXOKIACHUS U MHOTOOOPa3Hs KyIbTYPHBIX PacTCHHI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CENEKLUNY,
«Otnanénnas rudpuanzanusy, «MyrareHesy.

JlabopaTopHasi padora «/3yueHue COpTOB KyJIbTYpHBIX PAaCTEHHUH M NOPOJ JOMAIIHUX
KUBOTHBIX».

JladopaTopHas padora «/I3ydueHne METOIOB CEJICKIIUU PaCTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikcekypenst «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAaHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YJ4aCTOK, B TEIIMYHOE
XO34HCTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIIA HAYIHOTO IIEHTPA)».

Tema 16. BuorexHo/10rust 1 CHHTeTH4eCKasi 0M0JIOTUA

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKpPOOPIraHHU3Mbl, HUX XapaKTepuCTUKa. TpaaulvoHHAas OMOTEXHOJIOTHS: XJeOolnedyeHue,
MOJIy4Y€HUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENHE. Mukpoouonornyeckuii cuate3. OObeKThbI
MHUKpPOOMOJIOTMYECKUX TeXHOJIorui. [IponsBoacTBO Oenka, aMMHOKHUCIOT M BUTAMHUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANPABIECHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LIE€JIbIO MOJYYEHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpeyaroufecs B Npupojie OMOCUHTETUYECKHE MYTH.

Kiterounas nnxxeHepusa. MeToJpl KylbTypbl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauszanms U coMatudeckuil smOpuorenes. McmonbzoBanue
TariOuJI0OB B CEIEKUUU pacTeHui. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus SHLEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO/] TpaHCIUIAHTAIUH SIIEP KJIETOK.
Texunonocuu  0300posnenus,  KyIbMUSBUPOGAHUS U  MUKDPOKIOHANbHO20 — PASMHONCEHUs.
CenbCKOXO3AUCNEEHHBIX KVIbIYD.

XpoMOCOMHasi ¥ TeHHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeX JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHON WH)XXCHEPUH. OKOJIOTHUYECKHE ¢ OSTUYECKHE TMPOOJIIeMbl TEHHOU
VHXEHEPUH.

Menununckue 6notexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIM3, FTEHOLIEHTPUYECKH aHAIN3 POTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 3710poBbs. Mcrosb30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3 D-6noumxenepus
Ui pa3paboTKH (PyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TE€XHOJIOTHM, CO3JaHUS KOMITJIEKCHBIX
TKaHEeW COYeTaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTHHra U ckadoJIUHra A pelieHus
3a/1a4 NEPCOHAIN3UPOBAHHON METULIMHBI.

Coznanue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcmonp30BaHME  MHUKPOOPraHU3MOB B MPOMBINIICHHOM
MPOU3BOJCTBEY, «KilerouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlaGopatopHas padora «/3yueHre 0ObeKTOB OMOTEXHOJIOTHUI.

IIpakTnueckas padora «llosyueHrne MOJIOUYHOKHUCIIBIX IPOLYKTOBY.

JIKcKypeust «bHOTeXHOJIOTUS — BayKHEHIIasi MPOU3BOUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue u pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B 0M0JI0THN
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OpomounonHas Teopust Y. [apsuna. [lpeanoceuiky BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
U HaydHas JearenpHocTh Y. JlapBuHa.

JBuxkymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopmienue cuaTeTndecKkoii Teopuu dBoionuu (CTD). HelrpanbHas TeopHs 3BOTIOIUH.
CoBpeMeHHast BOJIIOIMOHHAS OnoJIoTHs. 3HAYEHHE HBOJIFOLIMOHHOM TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, [Jx. Xonnein, . K. benses.

Tabmuiper n cxembl: «Cucrema xuBoid npupoasl (o K. Jlunnero)», «JlecTHuna KUBBIX
cymects (1o Jlamapky)», «Mexanu3m GopMHUPOBaHUS TPUCTIOCOOTICHUIN Y PACTEHUI U KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y. lapsunay,
«Dopmbl 60pHOBI 32 cymiecTBoBaHue», «[loposl romybdeit», «MHoroodpasue KylbTypHBIX (hopm
KarmycTb», «Iloposbl JOMAaIIHUX >KMBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHUJOB (mo Y.
HapBuny)», «Cxema COOTHOLIEHMS JBWXKYIIMX CHJI 3BOJIONUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUH IBOJIIOLIUI.

Tema 2. Mukpo3BoIonusi M eé pe3yJibTaThl

[lonmymsiust kak s3JeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomysiuil. 3meHnenne reHo(oHaa MOMyIsSIMM KaK
3JIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH T'eHeTH4eckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyYTallMOHHBIN MpOIIECC.
KombOunatuBHas n13MeHYUBOCTh. [Ipeiid reHoB — ciydyaiiHble HeHAIIPaBIECHHbBIEC N3MEHEHUS YaCcTOT
ajtenedt B nomynsanusax. ekt ocHoBatens. Ipgexkm oymouiiounoco copaviuika. Chudicerue
2EHemUYecKko20 pazHooopasus. npuyunsl u cireocmsus. Ilposenenue sgpgpexma opetipa eenos 6
oonbuwux u manvlx nonynayusx. Murpauuu. M3zomsims nmomymsimuii:  reorpaduueckast
(mpocTpaHCcTBEeHHAs), OHMoJIoTHUecKast (PernpoyKTUBHAS).

EctectBennsiit oTO0op — HampaBisiouiuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUN, CTAOWIM3UPYIOUIUH, paspbIBalomui (au3pynTtuBHBIN). [losoBoi oTOOp.
Bo3HHKHOBEHME U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucrnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHui y opranuzMoB. ApoMopdo3bl u uanoagantauuu. [lpumeps! npucnocobaeHui y
OpraHu3MoB: MopQojoruueckue, (HU3NOIOTHYECKUE, OUOXMMUYECKUE, IOBEJACHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpazoBaHue Kak pe3yinbTaT MHUKPOIBOIIOLUU.
W3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CHUMMOATPHUECKOE (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuansanus). JIuTeIbHOCTb SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3zmbl GopMHUpPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponb »BOMIOIMOHHON OWONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPaHEHUS
6rnopazHooOpazus. MUKPOIBOJIONUSA W KOIBOJIOIMS Mapa3UTOB M MX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCOObI OOpHOBI ¢ HEl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuuel u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lomyIsiiMOHHAs CTPYKTypa BUAA»,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,
«OKOJIOTHYEeCKasi H30JIALMs TMOMyIAUui ceBaHCKOM ¢openn», «l'eorpaduueckas H30JIALUSA
JMCTBEHHUIIBI CUOMPCKOM U JIMCTBEHHUIIBI 1aypcKoi», «[lomynsinoHHbIe BOJIHBI YUCIEHHOCTH
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XAIOITHUKOB M KepTB», «Cxema JelcTBUS eCTeCTBEHHOro otOopay, «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«IlokpoBuTENbCTBEHHAs OKpacka >»XHMBOTHBIX», «lIpenynpexnaronias okpacka KUBOTHBIXY,
«Du3nosiornueckue aganranum», «IIprucrnocoOIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buaa B mpupojne», «CrnocoObl
Buj00OpasoBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BU000pa3oBaHue BUAOB cUHML», «[lonmummounsl pacrenuit», «KamycTtHOo-
peICUHbIN THOPUTY.

OGopynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia NTHUIl U 3BEpeu C
IpUMepaMy pa3IUYHbIX IPUCIIOCOOIIEHUH, Yydenna NTHULl U 3BEpel pa3HbIX BUJIOB, repdoapuu
pacTeHuil OIM3KIX BUIOB, 00Pa30BaBIINXCS PA3TUUYHBIMU CIIOCOOAMHU.

JladopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHM3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JlabopaTopHas pa6ora «CpaBHEHHE BUJOB 10 MOP(HOJIOTUYECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/ionusi M e€ pe3yJibTaThbl

Merto bl u3ydeHust MakpodBoolMy. [laneoHTonornueckre METoAbl U3y4eHUs IBOJIIOLINH.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTepUKOB B OCTPOBOB. buoreorpaduueckue odmactu 3emin. BUnbI-oHIEMUKA U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/Ibl W3YYEHHS 3BOJIIOLUU.
I'eneTnyeckue MeXaHU3Mbl HBOJIIOLIMM OHTOTE€HE3a M MOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omonornuHble U aHaJOrM4YHbIE OpraHbl. PynnMeHTapHble opraHbl M aTaBU3Mbl. MoJIeKyIspHO-
reHeTU4ecKkue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHBIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MYTAallMM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmenvl  yHKYU.
Heob6parumocTts sBOIONIMK. AanTUBHAS paguaiys. HepaBHOMEPHOCTh TEMITOB SBOJIIOIIHH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosnep, J. ['ekkens.

Tabmuupl u cxembl: «OUIOTCHETHYCCKUN P JIOMIAANY», «APXCONTEPUKC», «3BEpO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBl 3emun», «Jlpelid koHTUHEHTOB», «PemukThl», «HauanbHble cTaguu >MOPHUOHATIBHOTO
Pa3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIIOrMYHBIE U aHAJIOTUYHBIE OPTaHbD, «PyIUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YeJOBEKa M ULIMMIIaH3e», «lJ1aBHbIE HampaBJICHUsA
3BOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

OO6opynoBaHue: KOJUJICKIMH, repOapuu, MYJISKM HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHe »KU3HU Ha 3emuie

Hayunble rumoTes3bl HMPOUCXOXKAEHUS XKU3HM Ha 3emie. AOHOreHe3 W NaHCIEPMHS.
JloHay4Hble MPEACTaBICHUS O 3apOKJICHUM XU3HM (KpealroHu3M). ['Mmore3a mocTossHHOTO
camo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onsltamu @. Penu, JI. Cnanmnannanwy, JI. Ilacrepa.
[TpoucxosxaeHne >ku3HU U acTpoOUOIOTHS.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi sBostonuy. [lnanerapHas (reosoruyeckast) BOJIOLUS.
XuMHUecKasi 3BOJIONMSA. AOMOTEHHBI CHUHTE3 OPraHMYECKMX BEIECTB W3 HEOPraHHMYEeCKHX.
OmnsiT C. Muiiepa u I'. FOpu. O6pazoBanue noinuMepoB u3 MoHoMepoB. KoarepBaTHas runoresa
A. W. Onapuna, runore3a nepsuynoro Oynvona J[x. XonneitHa, reHetmueckass rumnoresa I
Ménnepa. Pu6osums (T. Yek) u runotesa «mupa PHK» V. I'mnbGepra. ®opmupoBanne meMOpan
1 BOBHUKHOBEHUE MPOTOKJIETKH.
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Uctopus 3emmum u meroapl €€ wusydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxponosorusi u e€ wmeroapl. OrTHoOcuTenpHass W a0COJIIOTHAsE  T'€OXPOHOJIOTHSL.
I'eoxpoHosoruyeckast mKaja: 30Hbl, Ipbl, IEPUOJIBI, FTOXH.

Hauanbnbie 3tansl oprannyeckoil 3Bosirounu. [losiBIeHrne U 3BOJIIONUSA MEPBBIX KJIETOK.
OBomonust MeTtabonu3ma. Bo3HukHOBeHHME mepBbIX SKocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOTUIEHKM Kak aHajor TepBeIX Ha 3emse coobmiectB. CrtpomarosmTsl. [IpokapuoTel U
JYKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cUMOMOTreHe3). DBOJIIOLIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxneHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TI'PYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMU BHICIIUX pacTeHuii. OCHOBHBIE apoMop(h03bl pPACTEHHUH.
Brixon pacrenuii Ha cymry. [losiBiieHre cIOpOBBIX pacTeHUI U 3aBOeBaHUe UMU cyllid. CeMeHHbIE
pactenus. [IponcxoxaeHne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIOLUM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUIOB. IlepBbie X0proBbIE
XKUBOTHbIE. JKU3Hb B BOJIe. DBOIIONMS MO3BOHOUHBIX. [Iponcxoxaenne ampuduili U penTuiaui.
[Tpoucxoxnenue muaexkonuTaromux W nTull. [lpuHiun kirodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U NIepuoJaM: apxeu, MpoTepo30M, MaIe030i, Me30301,
KaiiHo301. O011as XxapakTeprucTUKa KJIuMaTa U reojorudeckux npoueccos. [losiBinenue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTriieoOpa3oBaHHUE: €ro YCIOBHUS M BIMSHHE Ha Ta30BbIi cOCTaB
aTMoc(hepsl.

MaccoBble BBIMUpaHHSI — HKOJIOTMYECKHE KpU3HCHI Mpouuioro. [IpuunHel U ciencTBus
MaccoBbIX BbIMUpaHUil. COBpEMEHHBIN AKOJOTHYECKUN KpHU3HUC, ero ocoOeHHocTH. [Ipobiema
coxpaHeHHUs1 Onopa3zHoOOpa3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KiIaccu@UKaAIM OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Pean, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xoapaewn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubl u cxemsl: «Cxema omnbita @. Pean», «Cxema omnbita JI. IlacTepa mo m3ydeHuto
caMO3apoKJIeHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «Otanbsl HeopraHM4ecKou
3BOJIIOLUMY, «l'eoXxpoHosiornueckas mkana», «HauvaapHble 3Tanbl OpraHUYECKON SBOJOLUNY,
«CxeMa 00pa3oBaHUs DYKapUOT IMyTEM cUMOHOreHe3a», «Cuctema KuBOM Ipupoish», «CTpoeHue
BUpYyca», «Apomopdo3sl pacTenuit», «Punnoduth», «OTHOKIETOYHBIE BOJOPOCIHY,
«MHOrokJeTouHnple Bojopocinw», «Mxu», «llanopoTHukn», «l'0l0CEMEHHBIE paCTEHUS»,
«Oprasbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTUSA KHUBOTHOTO MHpa», «ApomMopdo3bl
KUBOTHBIX», «lIpocreitmne», «KumeunonosnoctHeie», «llnockue yepBu», «HieHucroHorue»,
«Po10b1», «3emHOBOaHBIEY, «[IpecMbikatomuecs», «l[ltuiply, «Muekonutaromuey», «Pa3Butue
KU3HU B apXeuckoil spey, «Pa3BUTHE XU3HU B MPOTEPO30MCKOU 3pe», «Pa3Butue XU3HU B
MMaJIC030MCKOM 3pe», «Pa3BUTHE KU3HHU B ME3030MCKOU 3pey, «Pa3BUTHE )XKU3HU B KAWHO30MCKOU
ape», «CoBpeMEHHAs CUCTEMAa OPTraHUYECKOTO MHUPay.

Ob6opynoBanue: repOapuu pacTeHUil pa3IMYHBIX OTAEIOB, KOJUIEKIMH HAaCEKOMBIX,
BJI&XKHBIE TpenapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM WIJIOKOXKHUX, CKEJETh
MIO3BOHOYHBIX >KMBOTHBIX, Yydela NTHUIl W 3BEPEH, KOJUIEKIMH OKAMEHEJIOCTEH, IOJE3HBIX
HCKOMAEeMbIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas snaboparopHasi padora «MogenupoBaHue omnbiToB Mumiepa—tOpu no
M3YyYEHHIO Aa0MOT€HHOTO CHHTE3a OPraHMYeCKUX COeAMHEHH B IEpBUYHOM atMochepe.

JlabopaTtopHasi pabGora «l/3yueHMe U ONHUCAaHUE MCKONAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.
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IIpakTuyeckas padora «/3yuenue 0COOEHHOCTEH CTPOCHHS PACTCHUN Pa3HBIX OT/EIOB.
IIpakTuyeckas padora «3yyenne 0coOeHHOCTEH CTPOCHHS O3BOHOYHBIX KUBOTHBIX).
Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPOINOreHe3

Pa3nensl u 3agaun aHTpONOJI0TUU. MeTo/1bl aHTPOIIOJIOTUH.

CraHoBJ€HHE TIPEACTABICHUI O NPOUCXOKICHUM YeIOBEKa. PelUruo3Hble BO33pEHMSL.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxonctBo  yenoBeka ¢ JKUBOTHBIMU. (CuHcTeMaTHuecKoe IOJI0XKEHHE  4YelIOBEeKa.
CBuzerenbcTBa CXOJCTBA 4YEJIOBEKAa C  JKMBOTHBIMM: CpPAaBHUTEIBHO-MOP(OIOrHUECKUE,
sMmOpuoiornyeckne, (HU3HOIOr0-OMOXUMUYECKHEe, ToBeAeHUYeckre. OTIMYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/I€eHHNE U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHOM CUCTEMBI.

JIBuoKkymiye cuiibl ((pakTophl) aHTPOIIOTeHEe3a: OnosIoTrnyecKue, connaabHble. COOTHOIIEHHE
OMOJIOTUUECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTaIuU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYIIBI) U
paHHUE MOHTHABI — OOIIME MPEIKH YeI0BEKOOOPa3HbIX 00€3bsH U JtoJIel. ABCTPaJIONUTEKH —
JIBYHOTHE TPEIKHU Jroaei. YeloBeK yMenbld, MEepBble M3rOTOBJICHUS Opyaud Tpyaa. YenoBek
MPSIMOXOJIAUIMI U NEpBBIM BBIXOJ JIofied 3a mpenensl Apuku. UYenoBek reiaenbOeprckuil —
00muii MpeoK HeaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOTo. YeIoBeK HeaHepTalbCKUi
KaK BHJI JIIOJEH XOJOJHOTO KJIMMarTa. YeloBEeK pa3yMHBI COBPEMEHHOIO THIA, JIE€HHCOBCKUUI
YeJI0BEK, 0OCBOCHNE KOHTUHEHTOB 3a npenenaMu Adpuku. [laneorenernka u najseoreHoOMHKa.

DBOJIIOLMS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHbINI OTOOp B MOMYJSAIUSAX 4YeToBeKa.
MyranmonHsiii iponiecc U noaumopdusm. [lonmynsauoHHbIE BOJIHBI, Apeiid reHoB, MUTpalus U
«3(hdexT ocHOBaTENS» B MOMYJSLUAX COBPEMEHHOT'O YeJIOBEKA.

UYenoseueckne packl. [lonstue o pace. bonpmme pacel: eBporneouaHas (€Bpa3wiickas),
aBCTpaO-HEerpouIHasl (PKBAaTOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTH paccelieHWs 4YeloBeKka Mo IutaHere. EauHCTBO denmoBeueckux pac. Hayunas
HECOCTOSTENBHOCTh pacu3Ma. [Ipucrnoco6eHHOCTh YeloBeKa K pa3HbIM YCIOBUSM OKpY Karouei
cpenbl. Bnusiaue reorpaduueckoit cpenbl u apeiidga reHoB Ha MOPGOJIOTHIO M (PU3UOJIOTHIO
YEJI0BEKa.

MexXIucuuIuiMHapHele  MeToabl B (u3uueckod (OHMOJOTMYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOINOJIOTHUS M NAJCOAHTPOIOJIOTUS  YEJIOBEYECKUX  HNOMYJISLUH.
buoconuaneHple  WcCcienOBaHWS ~— OpUPOAbl  uyenoBeka.  MccimenoBaHue — KO3BOJIIOLUU
OMOJIOTMYECKOT0 U COLUAIBHOTO B YEJIOBEKE.

JdemoncTpauuu

[Toptpetsr: Y. Hapsun, JI. JTuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuer u  cxembl: «MeToapl  aHTpOMoOJIOTUNY», «[OJOBHOW MO3r  4eJIOBeKay,
«YenoBekooOpa3Hbie 00e3bsHBI», «CKeNneT 4YeloBeKa U CKeleT IIUMIaH3e», «PyIuMeHTHl u
aTaBU3MbD», «J/IBWXKyllME€ CUJIBI AHTPOINOIrEeHe3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonurek», «Henoek ymenbiii», «HenoBek npaMoXoaauuin», «JleHUCOBCKUM YeJIOBEK
«Heanpepranbup», «KpomanboHbD», «l[Ipeaku dvenoBeka», «ITalbl 3BOJIIOIUU YEJIOBEKAY,
«Pacsl yenoBeka».

O6opynoBaHue: MyJSDKH OKaMEHeNoCTel, MpeIMEeTOB MaTepHallbHOW KyJIbTYphl MPEIKOB
4enoBeKa, penpoaykuuu (pororpadun) KapTHH ¢ MUDOTOTHUECKUMU ¥ OUOICHCKIME CIOKETaMuU
MIPOUCXOXKICHUSI YenoBeka, (oTorpadmu HAXOJOK MCKOMAEMbIX OCTATKOB 4YeEJIOBEKa, CKEJET
YeJI0BEKa, MOJEIb Yepela 4elOBEeKa M 4epena HIMMIAaH3€, MOJENb KUCTH 4YEJOBEKa M KHUCTU
LIMMIIaH3€, MOJEIIN TOpca MPEIKOB YEJIOBEKA.

JlaGopatopHas padora «l3ydeHue o0coOEHHOCTEH CTpPOEHMsI CKeJeTa 4YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOXKICHUEM.

IIpakTnuyeckas padora «/3ydyeHne 3KOJIOTMUECKUX aJallTAlluN YEIOBEKay.
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Tema 6. Ixko10rus1 — HaAyKa 0 B3aMMOOTHOILICHUSIX OPraHU3MOB M HAI0PraHU3MeHHbIX
CHCTEM C OKpY Kalei cpeaoi

3apoxxJeHue W pa3BuTHE 3Kojioruu B Tpyrmax A. I'ymGonbara, K. @. Pymse, H. A.
CesepuioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum sxosoruu. CBs3b
9KOJIOTMH C APYTUMU HayKaMHU.

Metonpl skosnoruu. [loneBbie HaOmonEeHUSA. DKCIIEPUMEHTBI B DKOJIOTUU: IPUPOJHBIE U
nabopaTtopHble. MoenupoBaHue B AKOJOTHH. MOHUTOPUHT OKpPYXKAIOIIEH Cpelpl: JOKaJIbHBIH,
pEruoHANIbHBIN U TJI00ATBHBIN.

3HaueHue SKOJOTMYECKUX 3HAHUM /IS 4YeJIoBeKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpOnoH. DPOpMHUpPOBAHHE DKOJOTUYECKOW KYIBTYpPHl M
9KOJIOTMYECKON TPaMOTHOCTH HACEIEHHUS.

JdeMoHcTpanuu

[Hoptpetsl: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuubl u cxemsl: «Paznensl 3xoorun», «MeTonbl dKoJIorun», «Cxema MOHHTOPUHTA
OKpYKaIOILIEnl CpeibI».

JlabopaTopHas padora «/3ydeHne MeTOI0B HKOJIOTHYECKUX HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Okonorudeckre  (GakTopbl W 3aKOHOMEpHOCTM uX JeictBus.  Knaccudukanus
JKOJIOTHUECKUX  (pakTopoB:  abmoThyeckue, OUOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKoJornyeckux (akropos. [Ipasuno munumyma (K. Ilnpenrens, HO.
JIn6ux). TomepaHTHOCTH. DBPUOMOHTHBIE M CTCHOOMOHTHBIE OPTaHU3MBI.

Abunotuueckue ¢aktopsl. CBeT Kak skoiorudeckuil ¢akrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYNIbl PACTEHHM M KUBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHaIbHAS pOJib cBeTa. POTONEPUOAU3M.

Temmepatypa kak skojorudeckuii ¢akrop. [leficTBue TemmepaTypsl Ha OPTraHH3MBI.
[To¥kuIoTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skosnorumdeckuid dakrop. [IpucrmocoOneHusi pacTeHuid K TOIEP>KaHUIO
BojmHOTO Oanmanca. Kiaccudukanus pacteHuid 1Mo OTHOmIeHWI0O K Boje. [IpucmocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHusi OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAas
MOANOYBEHHAsI, BHYTpUOpranu3MeHHas. DHU3MKO-XMMUYECKHE OCOOCHHOCTH Cpel OOUTaHUA
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE PUTMBL.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN JKU3HHU.

XKuzuennsie dopmbl opranuzmoB. llonsrue o xusHeHHOU (opme. XKuzHeHnHsie Gopmbl
pacTeHMii: JepeBbs, KYCTapHUKU, KYCTApPHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJICTHHUE TPAaBBL
Kuznennole GOpPMBI KUBOTHBIX: THUAPOOUOHTHI, T€OOMOHTHI, a’pOOMOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne dakroppl. Buasl OMOTHYECKHMX  B3aUMOJEHCTBUN:  KOHKYPEHLHUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxJeOHuW4ecTBO). Herpoduyeckue  B3auMoaeHCTBUS  (TONMUYECKHUE,
bopuueckue, (abpuueckue). 3HaUYeHHE OMOTUYECKUX B3aWMOJICHCTBHIA sl CYIIECTBOBaHUS
OpraHu3MoB B cpejie ooutanus. [TpuHIUMT KOHKYPEHTHOTO UCKIIIOUYEHUS.

JdeMoHcTpanuu

Tabnuupl u cxemsbl: «IKonorndeckue (Gpakropb», «CBETOBOM CHEKTP», «IKOJOTHUECKUE
IPYIIIBI )KUBOTHBIX 10 OTHOLIEHUIO K CBETY», « T €IIOKpOBHBIE KUBOTHBIEY, «XO0JI0JHOKPOBHBIE
KHUBOTHBIEY, «DH3HONOTHYECKHE aJaNnTalui >KUBOTHBIX», «Cpeasl OOMTaHUS OpPraHU3MOBY,
«buonornueckue puTMbl», «Ku3HeHHbIE GOPMBI pacTeHUi», «OKu3HeHHbIe (POPMBI KUBOTHBIXY,

22



«IKOocUCTEMa IIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOTO Jiecay, «llemu mutanusy,
«XunranaectBoy, «llapasutuzmy, «KoHkypeHuusy», «Cumonosy, «KommeHcamusmy.

OGopynoBanue: TepOapuu pacTeHUW H JKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJIOTHYECKMX  (PaKTOpOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHI, CBETOIOOMBBIC, TCHETIOOUBHIC M TEHEBBIHOCIUBBIC KOMHATHBIC
pacteHus, repOapru U KOJUIEKIIUH TETIIOII00NBBIX, 3MMOCTOMKHIX, MOPO30YCTOHYHMBEBIX PACTEHUH,
yyyejna MNTULl U 3Beped, repbdapum pacTeHHM, OTHOCAIIMXCA K Turpouram, kcepoduram,
Me30(]uTaM, KOMHATHBIC PACTCHUS JTAHHBIX TPYII, KOJUICKITUH )KUBOTHBIX, OOUTAIONTUX B PA3HBIX
cpemax, TepOapuuM H  KOJUICKIIMKM PACTCHWH W OJKMBOTHBIX, OONaNaIONIMX dYepTaMu
MIPUCIIOCOOICHHOCTH K CE30HHBIM HW3MCHEHHUSM YCIOBUW JKHU3HH, TepOapuul M KOJUICKIIUU
PACTCHHIA U KUBOTHBIX PA3IMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIMH )KHBOTHBIX, YYACTBYIOIIHNX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHas pa6ora «BpisiBIeHNE TPUCTIOCOOICHHI OPraHU3MOB K BIMSIHUIO CBETAY.

JladbopaTopHas pabora «BbisBIEeHHE NPUCTIOCOOJSCHUN OPraHU3MOB K BIIHSHUIO
TeMIIePaTypPhD».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUN W3 pPa3HBIX MECT
oOUTAHUS.

Tema 8. JKko0J10rus1 BUAOB M NOMYJIALMIA

DKOJIOTHYECKHE XaPAKTEPUCTUKUA TOMYIsIuu. [lomymsiius kak OMOoJIOTHYecKasi CHCTeMa.
Pone HeomHOpoaHOCTH cpenbl, Gu3HUecKuX OapbepoB M OCOOCHHOCTEW OMOJOTUM BHUIOB B
(hopMUPOBAHUH MPOCTPAHCTBEHHOHN CTPYKTYpHI Tony siiinii. OCHOBHBIE TIOKA3aTEH TOMYIISIIIUH:
YUCJICHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M TOJIOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPALIHSL.

OKoJiornyeckas CTpykTypa mnomyasinud. OneHka 4YMCIeHHOCTH nomynsuuu. {uHamumka
MOMYJSALMY U €€ peryssanus. buoTnueckuii NOTeHIHan Nonyaauui. MoaenupoBaHue JTUHAMUKA
nonymsauuu. KpuBele pocra uuciaeHHoctn nonyiasuuu. Kpusele BbDKMBaHMS. Perymsanus
YUCJIEHHOCTH TMOMYJALMNA: poib (AaKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIUX OT IUJIOTHOCTH.
DKOJIOTHYECKHE cTpaTteruu BUsoB (I- u K-ctparerun).

[Tonsatue 00 »sKonorMyeckoW Hwuiie Buaa. Mecroobutanwe. MHOTOMEpHass MOJIETh
skoJiornyeckoil Humu JDx.M. Xaruuncona. Pazmepsl skonornueckoil Hut. [loTeHnmansuas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomymsiui. Apeansl BUAOB. Buabl M MX KU3HEHHBIE CTpPAaTErUu.
DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJIEHUA M MUIPALMI JKUBOTHBIX. bHoONOrnyeckue HMHBA3HH
Yy)KE€POJIHBIX BUOB.

JdeMoHcTpanun

IToptper: Jdx. Y. XaTunuHCOH.

Tabmuiel ¥ cxeMbl: «IKOJIOTHYECKUE XapaKTePUCTHKHU MOMYISIumy, «IIpocTpaHcTBeHHAs
CTpPYKTypa mnonyiasuun», «Bo3pacTHele nupamuabl nNomyisinuuy, «CKOpPOCTh 3aceneHus
MOBEPXHOCTU 3€MJIM pa3IMYHbIMM OpraHuzMammu», «Mogens skojornueckod numm Jx. W.
XaTYNHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJIEKIIUU )KUBOTHBIX.

JlabopaTopHas pa6ora «I[IpucnocobneHusi ceMsiH paCTeHHI K pacCeeHUIO.

Tema 9. IkoJ10THsA cO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 U ero crpykrypa. CBsi3u MeXAy OpraHu3MaMu B
ouoreHo3e.

Okocuctema kak oTkpeiTasg cuctema (A. JIx. Tencnm). DyHKIMOHANbHBIE OJOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpodudeckne ypoBHH.
Tpoduueckue nenu u cetu. Adnotudeckue OJIOKK dKkocucTeM. [10UBBI U UIBI B SKOCHCTEMAX.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B SKOCUCTEME.
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OcHOBHBIE MTOKa3aTEeNN IKOCUCTEMBI. briomacca n mpoAyKius. DKOJIOTHIECKUE TUPAMUIBI
qrcen, 0MoMacchl U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CyKIecCHuH. llepBuYHBIE W BTOPUYHBIE CYKIIECCHH M HUX
NPUYUHBL.  AHTPONIOTEHHBIE BO3JACHCTBHMS Ha CyKueccuu. KimmmakcHoe — cOOOIIEecTBO.
BbropaznooOpasue 1 MoJHOTa KPyroBOpOTa BEMIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[TpupomHBIE 3KOCHCTEMBL. JKOcucmeMvl 03€p U pek. DKocucmemvl Mopeu U OKeaHos.
Orocucmemvl myHop, 1eco8, cmeneti, NyCmvlHb.

AHTpOTIOTEHHBIE  DKOCHUCTEMBIL. Arposkocuctema. ArporeHo3. Pazmuums wmexay
AQHTPOTIOTEHHBIMU U IPUPOIHBIMH SKOCHCTEMaMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u dayHa.
CuHanTponu3anus TropoJckod ¢ayHbl. buomornyeckoe M  XO3SHCTBEHHOE 3HAu€HUE
arpodKOCHCTEM U yPOOIKOCUCTEM.

3aKkoHOMEpPHOCTH (POPMHUPOBAHHUST OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCHCTEMAX.
Ponv kackaonoco sghghexma u 6uoos-’3ougpuxamopos (kirouesvlx 6u008) 6 GYHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPTUM M BEIIECTB MEXKTYy CMEXKHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH
OpraHu3MOB, TOMYJSIIMA M OKOCHCTEM B YCIOBUSAX ECTECTBEHHBIX M aHTPOTIOTEHHBIX
BO3/ICHCTBUH.

Mexanuzmbl  68030eticmeus  3a2pA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUSL AHMPONOZEHHO20 8030elicmaus. MeToI0IoTHsT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmuis! u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCUCTEMA IMIMPOKOIUCTBEHHOTO JIECay,
«JKocHucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYMNbl OPraHU3MOB B SKOCHCTEMEY,
«Kpyrosopor BemecTtB B d3kocucremey», «llenn mnuTanus (macTOuiHas, JIETPUTHAS)Y,
«DKoJIOTHYECKasi MTUPaMUJIa Ynce», « IKOJoruueckasi nmupamuaa 0uoMaccedy, « IKoJorudyeckast
nupamuaa sueprun», «ObpazoBanue 0onotay, «[lepBuunas cykneccus», «BocctaHoBieHue neca
mocJie moxkapa», « JKocucreMa o3epay, «ArpoueHos», «KpyroBopot BemiecTB 1 MOTOK SHEPTUH B
arporieHosey, «lIpumepsl ypboskocuctem».

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydella NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PACTEHUH, aKBApPUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTHyeckasi padora «M3yueHue u onucanue ypo0osKOCHUCTEMBD».

JladopaTopHas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX IKOCHCTEMAX).

JKeKypeusi «IKCKypcus B TUIUYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HSK, eNbHUK, Ha
CYXO/JIOJIbHBII WM IOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKypcUs B arpodKOCUCTEMY (Ha IM0JIe WIH B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — riodanbHas IKocucTeMa

buocdepa — obuieruianerapuas o0osiouka 3eMiH, TZI€ CYIIECTBYET WM CYIIECTBOBaa
xu3Hb. Pa3BuTHe npencrasienuii o ouocdepe B tpynax 2. 3rocca. Yuenue B. 1. Bepnanckoro o
o6uocdepe. Obnactu 6nocdeps! u e€ cocran. JKuBoe BelecTBo OHOChEphl U ero PyHKIHH.

3aKOHOMEPHOCTH cyIlecTBoBaHUs Onocgepbl. OcobeHHOCTH OHochephl Kak r100aabHON
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
OMOTreoXMMHUYECKHe UKIBI (Yriiepo/ia, a30Ta). PUTMHYHOCTH siBIeHU B buocdepe.

3oHanbHOCTH Ouochepsl. [lonsaTre o 6uome. OcHOBHBIE OMOMBI CYIIHM: TYHJpa, XBOIHbBIE
Jeca, CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE JIeca, CTEH, CAaBaHHbI, IYCThIHU, TPOIIMUYECKHE Jieca,
BBICOKOTOpbs. KilnMaT, pacTuTenbHbIN U KUBOTHBIM MUP OHOMOB CYIIIH.

24



Crpykrypa 1 GyHKIHS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHAIA U OMOC(epHBIX
GbyHKIUH.

JdeMoHcTpanuu

[Hoptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «I'eoctepsr 3emnuy, «KpyroBopoT asora B npupoje», «KpyroBopot
yriiepojaa B npupoje», «Kpyrosopot kucinopoaa B npupome», «KpyroBopoT BoAbl B IPUPOEN,
«OcHOBHBIE OMOMBI cymny, «Kinmarudeckue nosica 3eminy, «TyHnapay, «Taiiray, « CMmemaHHbIi
necy, «llupokonucTBeHHbIH ecy, «Ctenby, «CaBanHay, «[lyctbiasy, « Tponudeckuii Jecy.

ObopynoBanue: repbapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKalomias cpeaa

DKOJIOTHYECKHE KPU3HChl M UX NpUYMHBL. Bo3zjaelictBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHre BO3yIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJTHOM cpesbl. OXpaHa BOTHBIX
pecypcoB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiuMara.

AHTpPOTIOT€HHOE BO3/ICHCTBUE HA PACTUTEILHBIN U )KUBOTHBIN MUpP. OXpaHa pacTUTEIHLHOTO
U KUBOTHOTO Mmupa. OCHOBHBIC TNPUHIMIBI OXpaHbl Tpupoasl. KpacHeie kuHuru. Ocobo
oxpansiemble ipupoiHbie Tepputopun (OOIIT). Botannueckue cajpl ¥ 300J0rMUYECKHUE MTAPKU.

OcHOBHBIE TIPUHIUITEI YCTOWYMBOTO Pa3BUTHS YeJIOBeUeCTBa M MpHUpoabl. PammoHnansHoe
MIPUPOJIOIOJIBL30BAHUE M COXpaHEHHe Ouojiorndyeckoro pasHooOpaszust 3emun. OOuiue
3aKOHOMEPHOCTHU TI00ATBHBIX AKOJIOTHIECKUX Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCa
1 €r0 BEPOSITHBIC TIOCIIEACTBUS.

Pa3Butre MeETO/0OB MOHUTOPWHTA pPa3BUTHS OMNACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemmuvie uccnedosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
snepeemuxke. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvhvle ungopmayuonnvie
cucmemvl, obecneuusaioujue OOCMYn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OcHo8bl dKOpeaburumayuy IKOCUCmeM U cnoco608 60pvobI ¢ HUONOBPEIHCOCHUAMU.
Pexoncmpykyua mopckux u HazemHuvIX IKOCUCTIEM.

JdemoHcTpauuu

Tabmuubpl u  cxembl: <«3arpsisHeHne arMmocdeprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsi3HeHue nouBby», «IlapHuKOBEIH d3hdekT», «Oco60 oxpaHsieMble TPUPOIHBIC TEPPUTOPHI,
«Mojenu ynpaBliieMOro MUpPay.

Oo6opynoBanue: ¢potorpaduu OXpaHsIeMbIX paCTCHUI 1 KUBOTHBIX KpacHoi kHurn Poccuiickoit
Oenepanun, KpacHolt KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT N HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00y4JaIOTUMUCS ITPOrpaMM
cpemHero o0Iero 00pa3oBaHus: TMYHOCTHEIC, METAIIPEIMETHBIC U MPEAMCTHEIE.

B cTpykType NMYHOCTHBIX pPE3yIbTaTOB OCBOCHUS TMPOTPAMMBI 10 OHOJIOTHU BBIICIICHBI
CJIEIYIOILIME COCTABIISIONINE: OCO3HAHUE 00YJAIOITUMUCS POCCUNUCKON TPaXKJaHCKON MICHTUYHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOONPENEIICHUIO, HAluYue MOMusayuu K
00y4eHHI0 OUOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKICHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U UCTOPUICCKHUX TPATUITUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHLb
U CnoCcoOHOCMb 00YYAIOIUXCS PYKOBOJACTBOBATHCS B CBOEH JEATEIHLHOCTH IIEHHOCTHO-CMBICTIOBBIMH
YCTaHOBKAMH, NPHUCYIIUMU CHUCTEME OHOJOTHYECKOTO OOpa3oBaHUS, Haiudue HpPaABOCO3ZHAHUS
9KOJIOTUYECKOU KYJIBbTYPBI, CHOCOOHOCMU CIMAasumb 1ETTU U CTPOUTH )KU3HEHHBIE TUTAHBL.

JIn4HOCTHBIE PE3yJAbTAThl OCBOCHHUSI MPOTPAMMBI MO OHOJOTUM JOCTHTAIOTCS B €IUHCTBE
y4eOHOW M BOCIUTATEIHHOW NEATETHHOCTH B COOTBETCTBUHM C TPATUIIMOHHBIMH POCCUUCKUMU
COITMOKYJIBTYPHBIMH, UCTOPUYECKUMH W JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMH B
o01ecTBe MpaBWJIAaMH W HOPMaMH TIOBEJCHUS W CHOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUS U CaMOPA3BHUTHS, Pa3BUTHSA BHYTPEHHEW MO3WIMH JIMYHOCTH, MATPUOTHU3MA U
YBOXEHUS K 3aKOHY U TPABOMOPSIKY, YEIOBEKYy TpyJa W CTaplieMy IOKOJEHHI0, B3aMMHOTO
YBaXEHUS, OEPEKHOTO OTHOLIECHUS K KYJIbTYPHOMY HACJICIUIO U TPAIUIIASIM MHOTOHAITMOHAIIBHOTO
Hapoja Poccuiickoit denepannu, IpuUpoJIe U OKPYKaIOIIEH cpee.

JIngHOCTHBIE pPE3yJabTAaThl OCBOCHMSI y4eOHOTO TpenaMera «buonorus» MOMHKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINN, TTO3UTUBHBIX BHYTPEHHUX YOCKIIECHUH,
COOTBETCTBYIOIIUX TPATUIUOHHBIM LIEHHOCTSIM POCCHIICKOTO 0OIIECTBa, PacCIIUPEHNE KU3HEHHOTO
OTIbITa M OIBITA JESITEILHOCTH B MPOLIECCE PeaTu3allii OCHOBHBIX HAMpaBlIEHUI BOCIUTATENBHOMN
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIIMTAHMS

c(OpMUPOBAHHOCTH IPAXKAAHCKON MO3ULIUU 00YJaIOIIEerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX MpaB M OOSA3aHHOCTEH, YyBakKeHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH AESTEIbHOCTU NMPHU CO3AAHUU Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIIOJIHEHUH OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH OTPEAETATh COOCTBEHHYIO IMO3HIIMIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOMX JACUCTBUSIX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMAIBHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B IIPOLIECCE COBMECTHOTO BBHITIOJHEHHUS Yy4EeOHBIX,
M03HABATEIBHBIX U UCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEIHHOTO OTHOIICHHSI K MHEHHUIO ONIMIOHEHTOB
MpH 00CYKIEHUU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COICPIKAHNUS,

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpPMUPOBAHHOCTh POCCUICKOM TPaKJAHCKOW HMICHTHYHOCTH, MAaTPHOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoanHOM, ropaoctu 3a cBoi Kpaid, cBoto Poauny,
CBOU 5I3bIK U KYJBTYPY, IPOLLIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIHEAUIO U MaMSITHUKAM MPUPOJIbI, TOCTHKEHUSM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;
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CMOCOOHOCTh OLIEHUBATH BKJIAJl POCCHUICKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE OHOJIOTHUH,
MMOHUMAaHMUSI 3HAUECHUSI OMOJIOTUH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KM3HU YEJI0OBEKA U COBPEMEHHOTO
0O0IIIeCTBA;

uaenHas yoexx1€HHOCTh, TOTOBHOCTD K CIIY)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJIMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAAULUAMHU Hapoa0oB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHpY, BKJIIOYas 3CTETUKY ObITa, HAyYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIIEHMI;

MMOHUMAaHHUE SMOIMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHHIO B Pa3HBIX BUaX UCKYCCTBA, CTPEMIICHHE MPOSIBIIATH KaueCTBA
TBOPUYECKOM JTIMYHOCTH;

5) pusnyeckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAJIBHOIO
0/1aronosy4us:

MMOHUMAaHHUE W pealm3alus 3J0pOBOTO U Oe30macHOro obpasa KH3HU (370POBOE MHUTAHUE,
coOJI0/IeHe TUTUEHUYECKUX TPABWI U HOPM, COATAaHCHUPOBAHHBIN PEKUM 3aHSATUNA W OTIbIXA,
perynsipHasi ¢puzHUecKas akTHBHOCTD), O€pEXHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHS
K COOCTBEHHOMY (pM3UUECKOMY U TICHXHYECKOMY 37I0POBBIO;

MMOHUMAaHKEe [IEHHOCTH MPaBUJI HHIUBUAYAIBHOTO U KOJIJIEKTUBHOIO 0€30M1aCHOTO MOBEICHUS
B CUTyalUsIX, YTPOKAOIIMX 3I0POBBIO U )KU3HHU JIHOJEH;

OCO3HAHWE TMOCHEACTBUA M HENPUATHUS BPEIAHBIX MPHUBBIUEK (YMOTPEOJIEHUS aJIKOTOJIA,
HapKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TFOTOBHOCTh K AKTUBHOM JESTEIIBHOCTH TEXHOJIOTMYECKOW M COLMAIbHOW HaIlPaBJIECHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO I€ATEIbHOCTB;

UHTEpeC K pa3iuyHbiM chepam mnpodecCHOHATBHONW NESTEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiielt mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE 1JIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKU 1IeJIECO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY >KU3HHM Ha 3emie,
OCHOBE €€ CyIlIeCTBOBaHU;

MOBBIIIICHUE YPOBHS OKOJIOTMYECKOW KYNbTYpbl: NPUOOpETEeHHE ONbITa IUIAHUPOBAHUS
MOCTYINKOB U OLIEHKU UX BO3MOXHBIX IOCJIEACTBUMN JUIsl OKPYXKAIOIIEH Cpe/ibl;

OCO3HaHHKE TTI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMMyTel UX pelIeHHUs,;

CIOCOOHOCTH UCTOIB30BaTh MPUOOpETaeMble TPU U3YUCHUH OUOIOTHH 3HAHUS U YMEHHUSI TIPU
penieHnn mpoOIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOJIONONIB30BAHUEM (COOTIOCHIE TPABHII
MOBEJICHUs B MPUPO/JIE, HAMPABICHHBIX HA COXPAaHEHHE PABHOBECHS B KOCHCTEMaX, OXpaHy BHUJIOB,
9KOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUSITHE NEUCTBUI, MPUHOCALIMX BPell OKPYXKAIOIel IPUPOIHON Ccpesie, yMEHUE
MPOTHO3UPOBATh HEOJIATOMPUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX NTEHCTBUN U
MpeAOTBPAILATh UX;
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HaJIM4YUE€ PA3BUTOrO 3KOJIOTMYECKOIO MBILUIEHHS, 3KOJIOIMYECKOM KYyJIbTYphl, OIBITA
JESTEIbHOCTH ~ DKOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHMsSI PYKOBOJACTBOBAaTbCA MMM B
[I03HABATEIbHOW, KOMMYHHUKaTUBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTM K Y4YacTHIO B
IIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM ¥ OOUIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JAMAajJore KyJbTyp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KYJIbTYpbl KaK CpE/ICTBAa B3aUMOJCHCTBUS
MEXY JIFOJIbMU U IO3HAHUS MUPA;

MOHMMaHUE CIenu(pUKA OHONOTHM KaK HayKd, OCO3HaHHWs €€ poi B (OPMHUPOBAHUH
palLMOHAIBbHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM IIEJIOCTHOIO MPEACTaBIEHUS 00 OKpYKaroleM
MHpE KaK O €IMHCTBE MPUPO/Ibl, UETOBEKa U OOIIECTBA, B IO3HAHUU NMPUPOJHBIX 3aKOHOMEPHOCTEN
U peleHuy NpooIeM COXpaHEeHUs MPUPOTHOTO PAaBHOBECHS;

yOEeKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMU JUISI COBPEMEHHOM IUBMIIM3ALMM: 00ECIeYeHUs
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3/IaHUE IEPCHEKTUBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOJeMbl pa3BUTHUs YEJIOBEUECTBA, MOUCKA MyTEH BBIXOJA W3 TIOOATbHBIX
9KOJIOTMYECKUX MpoOieM U oOecrneueHus: nepexoja K yCTOMYMBOMY Pa3BUTHIO, PALMOHATILHOMY
WCIOJIb30BAHUIO MTPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJIyY€HUU OHOJIOTMYECKUX 3HAHMM B LEISIX MOBBILICHHUS OOIIei
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTH (yHKIIMOHAIBHOM
rpaMOTHOCTHU O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB TO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJIb30BaTh IMOJIydyaeMble 3HAHUS Ui aHalu3a U OObBSICHEHHUS SIBJICHUN
OKPY)KAIOIIEr0 MHpa M MPOUCXOJANIMX B HEM HU3MEHEHHWM, yMeHHe JenaTh 00OCHOBAHHBIE
3aKJIIOUEHUS] HA OCHOBE HAYYHBIX (PAKTOB M UMEIOLIUXCS JAHHBIX C LIEIBIO TOJYUYEHUS T0CTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO MCMOJIb30BaTh OMOJIOrMUECKIe 3HAHUS Ul pellieHus npooiem
B p€aJbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE I[IEHHOCTH HAy4yHOM JAESITENBHOCTH, TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO H
HCCIEA0BATENbCKYIO ACSTEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HEIMpPEphIBHOMY OOpa3oBaHUI0O U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMWA 1O OHOJIOTMM B COOTBETCTBUU C >KM3HEHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHS yueOHoro mnpeamera «buonorus» BKIOYAIOT:
3HaYUMBbIe s (POPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIMXCA  MEXKAUCHUTUITMHAPHBIC
(MexTmpeMeTHbIE) OOIIeHAYYHbIE TOHSITHS, OTPAXKAIOLIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa U
crenu(uKy METOJOB MO3HAHUSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPrus,
SIBJICHUE, ITPOLIECC, CUCTEMa, HAyIHBINH (PaKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHNe, HaOJIOeHUe, HW3MEpEHHE, SKCIEePUMEHT U Jpyrue); yHUBEpCalbHble YydeOHbIe
neiictBus  (MO3HaBaTENbHEBIE, KOMMYHUKAaTUBHbIE,  PETYISATHBHbIE),  oOecleynBaromnume
¢dopmupoBaHue (PyHKIMOHAIBHOW T'PaMOTHOCTM M COLMAIBbHOM KOMIIETEHIMH OOyJaromuxcs;
CIOCOOHOCTh 00YUAIOIINXCS UCIOIB30BaTh OCBOCHHBIE MEKMCLUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHUS U YHUBEPCAJIbHbIE YUeOHBIEC EHCTBUS B TIO3HABATENFHOM U COLIMATIBHON MTPAKTHKE.

B pesynbrate wu3ydeHus OMONOIMH Ha YpOBHE CpeaHero oOmero o0pa3oBaHUS Yy
oOyyaromierocsi OynyT chopMHpOBaHBl TO3HaBaTeNbHbIE YHHMBEpCaJlbHbIE YdeOHbIE elCTBuS,
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KOMMYHHUKATHBHBIC YHHBEpCAJbHbIE ydeOHBIC IEHCTBUS, PErYISTHBHBIC YHUBEPCAIbHbBIC YUeOHBIC
JEUCTBUS, COBMECTHAS AEATEIbHOCTb.

MertanpeaqMeTHble pe3yJabTaTbl OCBOEHHUS MpPOTpaMMBbI CPEJHEro o0mero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OgyajeHHe YHMBeEPCAJIbHBIMH YU4eOHBIMH II03HABATEIbHBIMH A€ CTBUSIMU:

1) 6a30Bble JIOrMYecKHe AeHCTBHS:

CaMOCTOSTENIEHO (OPMYJIMPOBATh M aKTYaJIM3UPOBAaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCI0JIb30BATh NP OCBOECHUHU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHWMSI, KI1acCU(pHUKAINH, 0000IIEHHS ), PACKPHIBATH CMBICII OMOJIOTHYECKUX TTOHATHH (BBIACTISATH
UX XapaKTepHbIE IPU3HAKU, YCTAaHABJIUBATh CBSI3U C IPYTMMHU MOHATHSIMHU);

ONpENENATh LENU JACATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HMX JOCTHXKECHUS,
COOTHOCHUTD PE3YyJIbTaThl ACATEIbHOCTH C MOCTABICHHBIMU 1IENISIMU;

WCI0JIb30BAaTh OMOJIOTMYECKUE TIOHATHUS 17151 00bsCHEHUs (PAaKTOB U SIBJICHUN )KUBOW IPUPOIBL;

CTPOUTH JIOTMUECKUE pacCyXJeHusl (MHIYKTUBHBIE, I€yKTUBHbIE, [0 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBICHMSIX, (OPMYIMPOBATH BBIBOJBI U
3aKIJIIOUEHUS;

MPUMEHATh CXEMHO-MOJIENbHbIE CpEACTBAa Uil MPEJCTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIIIEHUH B HW3YYaeMBIX OMOJOTHMYECKHX OOBEKTaX, a Tak)Ke MPOTUBOPEYHMH pa3HOrO poja,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH peUIeHHs MPoOiIeMbl ¢ YUETOM aHaIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIbHOCTb, OIICHUBAThb COOTBETCTBHE pE3YJbTAaTOB IEJSIM,
OIICHUBATh PUCKH MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPAOOTy B YCIOBUSX PEaJbHOTO, BUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeI0BaTEIbCKHE ICHCTBHS:

BIIQJIETh HABbIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOM U TMPOEKTHOW AESITeNTbHOCTH, HaBBIKAMU
paspelieHus MmpoOieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITENIBHOMY IOHCKY METOJOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

UCIIOJIb30BATh PAa3MYHble BHUIbl JESATENBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaly, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX CHUTYalHsX, B TOM YHCIE MpPH
CO3JaHUU YYEOHBIX U COLMAIIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIUICHUS, BJIAJETh HAyYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSAMH U METO/IaMU;

CTaBUTh U (OPMYIUPOBATh COOCTBEHHBIE 3a/aud B 0Opa30BATENIbHOUN AEATEIHbHOCTH U
KU3HEHHBIX CUTYaIIHIX;

BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJU3UPOBATh 3aj]auy, BbIJBUIaTh TUIIOTE3Y
e€ pelieHus, HaX0AUTh apTYMEHTHI JJIs TOKa3aTelbCTBA CBOUX YTBEPKICHHI, 3aaBaTh MapaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATH MOJTYUYEHHBIC B XOJI€ PEIICHNUs 3a7a4 Pe3yJIbTaThl, KPUTHYECKH OLICHUBATH X
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUAX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;,

OCYIIECTBIIATh LEJICHANPABICHHBIA IOMCK MEepeHoca CPeJICTB U CHocoOOB JeWCTBUS B
po(hecCHOHANBHYIO Cpeay;

yMeTh  IMEPEeHOCUTh 3HAaHUS B  I[O3HABATEIbHYI0 U  NPAKTUYECKYyI0  OOJIaCTH
KU3HEJEATEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB,;
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BBIIBUT'aTh HOBBIE UJICH, TIPEIaraTh OPUTHHAIBHBIC IOIX0/IbI U PELICHHS, CTABUTH IPOOIEMBI
U 331a4H, JJOMYCKAIOIINE AIbTePHATUBHBIC PELICHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HH(pOpMamuu (TEKCTe ydeOHOTO mocoOus,
HAYYHO-TIONMYJISIPHOM JIUTEpaType, OWOJIOTUYECKUX CIOBApsAX M CIPABOYHHUKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VIHTepHeTe), aHAIM3UpPOBaTh HWHQPOPMALHUIO pA3TUYHBIX BUAOB H (opMm
MPEJCTaBICHNS, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTHBOPEYHBOCTD;

(dbopMynHpoBaTh 3ampockl M TPUMEHSTH pa3IMYHbIE METOAbl NpPU IOWCKE H OTOOpe
Onoorndeckoil mHGOpMaIul, HeOOXO0IUMOM TSl BRITIOJTHEHUST YICOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJB30BaHUS  MH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIGHO ~ BBIOMpATh ONTUMAIbHYIO (OpMy TpeACTaBICHUS OHOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, JuarpaMmbl, TAOIHIIbI, PUCYHKH U JPYTOE€);

WCIOJIb30BaTh HAy4YHbIM $3bIK B KauyecTBE CpeJICTBAa Ipu paboTe ¢ OMOJOTHYECKOM
nHpOpMaNKell: MPUMEHATh XUMHYECKHe, (PU3MYeckne M MaTeMaTW4YecKHe 3HaKd M CHUMBOJIBI,
dbopmynel, abOpeBUATYpy, HOMEHKIATYPY, HWCIOJIB30BaTh U MpeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISHOCTH,

BJIQJIETh HAaBBIKAMH  pacliO3HABaHHWS W  3aIlIUTHl  WHPOpPManWH, HHOOPMAIMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgJianenne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHAMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax KU3HU, aKTHBHO yIaCTBOBATh B AUAJIOTE WIIH
JMCKYCCHH TIO CYIIECTBY 00CYX/IaeMOU TeMbI (YMEHHE 33J1aBaTh BOIPOCHI, BEICKA3bIBATh CY)KICHHS
OTHOCHTEIIHO BBINIOJHEHHS TpeAylaraéMoi 3a/laud, YYUTHIBATH HHTEPECHl M COTJIACOBAHHOCTH
MO3ULMHA APYTUX YYACTHUKOB TUAJIOTa WU TUCKYCCUH);

pacro3HaBaTh HeBepOabHbIE CPEICTBA OOLIEHMs, IOHUMATh 3HAYEHUE COLIMAIbHBIX 3HAKOB,
MPENOChIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYyallMd, YMETb CMsSArdaTb KOHQUIMKTBI U BECTU
IIEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMHU OOLIECHUSI M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHUS IPYTUX
JOfieH, MpPOSBIATh YBA)KUTEIBHOE OTHOLIEHME K COOECeIHUKY M B KOPPEKTHOH Qopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

[IOHMMAaTh M HCHOJb30BATH IPEUMYIIECTBA KOMAaHIAHON M HHAMBUIYAJIbHOH paboThI mpHU
pemeHn OMOJOrMYecKOW MpoOaeMbl, 0O0CHOBBIBATE HEOOXOIMMOCTh NMPUMEHEHUS T'PYMIIOBBIX
(GbopM B3aUMOAEHUCTBUS NPH pellIeHNH ydeOHOM 3a1auu;

BbIOMPATh TEMATHKYy U METOJAbl COBMECTHBIX ACHCTBUM C y4yéToM OOLIMX HMHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ieHa KOJUIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JIeSITEeIbHOCTH, OPIaHU30BBIBATh U KOOPAMHUPOBATH AECHCTBUS
10 €€ JOCTUKEHMIO: COCTABIIATH IUIaH ICHCTBUM, pacpeAessTh POJIU ¢ YUETOM MHEHUH yYaCTHUKOB,
o0cCyX/1aTh pe3yJabTaTbl COBMECTHOM padoThI;

OLIEHUBATh Ka4eCTBO CBOEr0 BKJIA/Ia U KaXKIOI'0 YYaCTHMKA KOMAaH[bl B OOIIMH pe3ynbTarT o
pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OILEHMBATh HAEU C TMO3MLIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISATh NO3UTUBHOE CTPATEIMYECKOE MOBEACHUE B PA3IMYHBIX CUTYAIUSIX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBUSAMU:

1) camoopranu3anus:
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MCIOJIb30BATh OMOJIOTUYECKNE 3HAHUS ISl BBISABIICHHS MTPOOJIEM U UX PELICHUS B )KM3HEHHBIX
1 Y4€OHBIX CHUTYaIHSIX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHWU IENIEBbIE M CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX M IOCTYNKAax II0 OTHOLICHHUIO K >KUBOM IPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATh IIO3HABATEIBHYIO JESITEIbHOCTb, BBISBIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIEC 3a7]aull B 00pa30BaTEIbHOMN JNEITEIHHOCTH U KU3HEHHBIX
CUTYyaLMsIX;

CaMOCTOSITEJIBHO COCTaBIATh IUIAH PEIICHUs IMPOOIEMbl C y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO IIUPOKON 3PpYIUIMH B Pa3sHbIX 00IaCTAX
3HAHMUH, TOCTOSHHO MOBBIIATh CBOM 00pa30BaTENbHBIN U KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LEISAM;

BJIaJIETh HAaBBIKAMHU MO3HABATEIbHON pedeKCun KaK OCO3HAaHHUs COBEPIIAEMbIX JEHCTBUN U
MBICIIUTEIBHBIX MPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, UCIOJIb30BATh MPUEMBI pedIeKCHH IS
OIIEHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHH)KEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;

3) npunsiTHE CeOS M APYTHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEJOCTAaTKH U JTOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP C MO3UIMH APYrOro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS coJepXaHusd ydeOHoro mnpenmera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBaHBI Ha oOecrnedeHne Npo(rIbHOTO O0ydeHHs OOydaroIImXcs
onosornu. OHU BKIIIOYAIOT: crienUpUUEcKUe JUlsi OMOIOTUN HAyYHblEe 3HAHUS, YMEHHUS M CHOCOOBI
NEUCTBUI 10 OCBOEHHIO, MHTEpIpETalMd U IMPeoOpa30OBaHUIO 3HAHWM, BHJIbl AEATEIBHOCTU I10
IIOJIy4EHUIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B Pa3MUYHBIX Y4EOHBIX, a TakkKe B pealbHbIX
KU3HEHHBIX cuTyalusx. [IpenmeTHsie pe3ynbTaThl IPEACTaBICHBI 110 TOJaM U3yUYCHMUSL.

IIpenmeTtHble pe3ynbTaThl OCBOCHHs ydeOHOro npeamera «buonorus» B 10 Knacce 10JKHbBI
OTpaxkarTb:

c(OPMHUPOBAHHOCTh 3HAHUM O MecTe U poJiM OMOJOIMHM B CHCTEME €CTECTBEHHBIX HayK, B
(OopMUPOBAaHUN €CTECTBEHHO-HAyYHON KapTHUHBI MMpa, B MIO3HAHUM 3aKOHOB IPUPOJIbI U PELICHUU
po6JieM PalMOHAIBHOTO MPHPOJIONONIb30BaHMs, O BKJIaJe POCCUICKUX U 3apyOexHbIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHHE CUCTEMOH OHOJOrMYecKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
OMOJIOTUYECKHE TEPMUHBl W TOHATUS (KU3Hb, KIIETKA, OpPraHu3M, MeTaboJIM3M, TIOMEOCTas,
CaMOPETYIISLUs, CaMOBOCIIPOU3BEJICHHE, HACIEICTBEHHOCTb, M3MEHYMBOCTb, POCT U pPa3BUTHUE),
ouonornyeckue Teopuu (kinerounas teopus T. llIBanna, M. llneiinena, P. Bupxosa, xpomocoMHas
Teopusi HaciencTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax MHOroo6pasusi u
MIPOUCXOXKICHUS KYyJIbTYPHBIX pacTe€HUil), 3aKOHBI (€IMHOO0Opa3usi MOTOMKOB MEPBOTO MOKOJIEHHUS,
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paclleIIeHus], YUCTOTHl TaMET, HE3aBUCUMOTIo HacienoBaHus ['. MeHens, roMoa0ru4eckux psijioB
B HacieacTBeHHOU n3meHnunBocty H. 1. BaBunosa), npuHIMNIb! (KOMILIEMEHTAPHOCTH);

BJIaJICHME OCHOBHBIMH METOJIAaMU HAayYHOTO MO3HAHUS, MCIOJB3YeMBIX B OHOJIOTMYECKHX
HCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIHICAHKE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHUE BBLACIATh CYLIECTBEHHBIE IPHU3HAKU: BHUPYCOB, KJIETOK IIPOKAPUOT M SYKApHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCIE OakTepuil, rpuOOB, pacTEHUH,
KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB M CHCTEM OPraHOB PACTEHHH, YKMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB JKU3HEAEATEIbHOCTH, POTEKAIOIINX B OPraHU3Max PACTEHUM, )KMBOTHBIX U YEJIOBEKA,
OMOJIOTUYECKUX MPOIECCOB: OOMEHa BenlecTB (MeTaboJIM3M), MPEeBpAIEeHUs] SHEPTHH, OpOXKEHUS,
aBTOTPO(HOTO M TeTEPOTPOPHOTO TUIIOB MUTAHUsA, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a,
raMeToreHesa, sMOpuoreHes3a, nocTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKEHUS, NHIUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOI€He3a), B3aUMOICHCTBHS T€HOB, F€TEPO31Cca, UCKYCCTBEHHOTO 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXIY OpPraHOWIAMH KJIETKH M WX (QYHKIUSMHU,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M MX (QYHKIUSAMH, MEXKIY OpraHaMU U CHCTEMaMH OPraHoOB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKA M MX (QYHKIUSIMHU, MEXITY CHCTEMaMH OPraHOB U MX (QYHKIUSIMH,
MEXAy 3TariaMyi 0OMeHa BEIIeCTB, dTalaMy KJIETOYHOI'O LIMKJIA U KU3HEHHBIX IIUKIOB OPraHu3MOB,
JTanaMu 3MOPUOHAIBHOTO PAa3BUTHSL, T€HOTUIIOM U (PEHOTHNOM, (EHOTUIIOM U (PAKTOpaMH Cpeibl
oOuTaHus;

YMEHHE BBISBISATH OTIMYHATENBHBIC TPU3HAKKA JKUBBIX CHCTEM, B TOM YHCIIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIIME ApTyMEHThI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JIJIS I0Ka3aTelbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMATHUYECKHUX TPYIIIL;

YMEHHE pemaTh OMOJIOTUYECKUE 33a[auH, BBISABISATh MPUYUHHO-CICICTBEHHBIE CBSI3U MEXKIY
WCCIIETyeMBIMU OWOJIOTHUECKUMH TIPOIECCAMU ¥ SIBIICHUSIMH, JeJaTh BBIBOJBI M IMPOTHO3BI Ha
OCHOBAHMU TOJTY4YEHHBIX PE3YIbTATOB;

YMEHHE BBITIOJHATH Ja00OpAaTOPHBIE U TPaKTUYECKHUE PabOThI, COOI0IAaTh TTpaBUiia MpU paboTe
¢ y4eOHBIM | JIA0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIABUIaTh T'MIIOTE3bl, MPOBEPSITh MX OSKCHEPUMEHTAIBHBIMU  CPEJICTBAMH,
(bopMynupys LeNb UCCIEI0BaHNs, aHATTM3UPOBATh MOJYYEHHBIE PE3YJIbTAThI U JICJIaTh BHIBOJIBI;

yMEHHE YYacTBOBaTh B Y4YEOHO-HMCCIICIOBATEILCKONM padoTe MO OHOJIOTHH, JKOJIOTHH |
MEAULMHE, NPOBOJUMON Ha 0a3e HIKOJbHBIX HAy4HBIX OOLIECTB, M MyOJIMYHO NPEACTaBIATH
IIOJIy4EHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIIHIX;

YMEHHUE OLIEHUBATh 3TUYECKUE aCIEKThl COBPEMEHHBIX MCCIEIOBAHUN B 00JacTH OMOJIOTHU U
MeAULUHBI (KIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIIPABICHHOE U3MEHEHUE T'eHOMa U
CO3/1aHUE TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYHIECTBIATh OCO3HAHHBIN BBIOOpP Oynyliedl npoecCHOHaIbHOW AEATENIbHOCTH B
o0nacty OMOJIOTMH, MEIUIUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3SIHMCTBA, MHUIIEBOMN
IIPOMBIIIICHHOCTH, YIIIyOJsTh MO3HABATEIbHBIM MHTEPEC, HAPABJIEHHBI Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOLIEH Ipodeccuu U NMpOJODKEHUE OHMOJIOTHYECKOT0 0Opa3oBaHUS B OpraHU3alMiX
cpeaHero npo¢eccuoHaIbHOTO U BBICILIEr0 00pa3oBaHusl.

IIpenmeTtHble pe3ynbTaThl OCBOCHMs yueOHOro npeamera «buosorus» B 11 Knacce 10JIKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecCTe M pOJiM OMOJOIMH B CHCTEME €CTECTBEHHBIX HayK, B
(hopMUpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IIO3HAHUU 3aKOHOB MTPUPO/IbI
U PELICHNH 3KOJOIMUYECKUX Mpo0IeM YeIOBeUeCTBa, a TAK)KE B PELIEHUH BOIIPOCOB PallMOHAILHOTO
IIPUPOJIOTIONIB30BaHNUSA, U B (OPMHUPOBAHMHM LIEHHOCTHOTO OTHOUIEHHS K HPUPOJE, OOIIECTBY,
YeJIOBEKY, O BKJIaJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yYMEHHUE BIAJETh CHUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET OIpENeNIeHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOTNOJAraromuX OHOJOTMYECKUX TEPMUHOB M TOHATUH (BUI,
sKocucTeMa, Ouocdepa), Ouojoruueckue Teopuu (dBosrormMoHHas Teopus Y. JlapBuHa,
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CUHTeTHYecKass Teopus 3Bojrouuun), yueHus (A. H. CeseproBa — 0 HyTX M HampaBICHUSIX
sposmronnn, B.W. Bepuaackoro — o 6uocdepe), 3akoHsl (reHeTnaeckoro papaosecus Jx. Xapau u B.
BaiinGepra, 3apongsimeBoro cxoactBa K. M. boapa), mpaBuna (Munumyma HO. JluGOwuxa,
9KOJIOTHYECKOH MUpaMUbl SHEPTHH ), TUIIOTE3bI (TUToTe3a «mupa PHK» V. 'nnbepra);

YMEHHE BJIAJICTh OCHOBHBIMH METOJAMH HAyYHOTO [IO3HAHUS, WCIOJIb3yeMbIMU B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKMBBIX OOBEKTOB M JKOCHCTEM (ONHCAaHHE, W3MEpPEHUE,
HaOJIOJICHUE, SKCIICPUMEHT), CIOoco0aMU BBISBICHHS W OIICHKH AHTPOTIOTCHHBIX W3MEHCHHH B
IIPUPOJIE;

YMEHHE BBIICISTH CYyIICCTBCHHBIC TPU3HAKH: BUIOB, OMOTEOIIEHO30B, SKOCHCTEM U Onochepsl,
CTaOMIIM3UPYIOIIETO, MBMXKYILETO W Pa3phIBAIOIIETO €CTECTBEHHOTO O0TOOpPA, aLIONAaTPUIECKOTO U
CUMIIATPUIECKOTO BUI000pa30BaHUS, BIHSHIS ABYKYIIUX CHJI 3BOJIIOIMU HA TeHO(DOHI Oy,
MPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOWTaHWs, 4YepeIOBaHUS HANPABICHUN DBOJIOINH,
KpYroBOpOTa BEIIECTB U TOTOKA SHEPTHUH B IKOCUCTEMAX;

yYMEHHE YCTaHABIMBATh B3aUMOCBSI3H MEXIY MPOIECCAMU SBOJIOLNU, JBIKYIIUMH CUJIAMU
AHTPOTIOTeHE3a, KOMITOHEHTAMH Pa3IMYHbBIX YKOCHCTEM U TIPUCIIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISIBJISTh OTJIMIUTEIHHBIC MPU3HAKU KUBBIX CHCTEM, MIPHUCIIOCOOJIEHHOCTh BHJIOB K
cpene oOuTaHusi, aOMOTHYECKMX M OHWOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOTIOTEHHBIX U3MEHEHHUH B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJh30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJOTHMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JUIsI JIOKa3aTelbCTBa POJICTBA OPraHU3MOB Pa3HbIX CHUCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OpPTaHWU3MOB W CpeIbl OOWTAaHMS, €IWHCTBA YEJOBEYECKUX pac, HEOOXOJIMMOCTH
COXpaHEHUsT MHOTO0Opa3vs BHJIOB W IKOCHCTEM KaK YCIOBUS COCYIIECTBOBAHHUS TPHUPOILI U
YeJI0BEYECTBA;

YMEHHE pemaTh OMOJIOTHYCCKHE 3aJ]a4d, BBISBIISATH MPHYNHHO-CIICACTBCHHBIC CBS3U MEXKY
UCCIIETyeMbIMU OHOJOTHYECKUMHU TPOLIECCAaMU M SIBJICHHUSIMM, JIeJIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBITIOJHATH JA0OpAaTOPHBIE U TTPAKTUUYECKUE PabOThI, COOI0IATh TPaBUiIa pU paboTe
¢ y4eOHBIM | JIA0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CpEICTBaMH,
bopMynupys Leib UCCIAeA0BaHNS, aHAIM3UPOBATh MMOJy4E€HHbIE Pe3yJbTaThl U JeJ1aTh BBIBO/IBI;

YMEHHE YYacTBOBAaTh B Y4eOHO-HCCIEAOBATEIbCKOM paboTe Mo OWOJIOTHH, IKOJIOTUH U
MEJUIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAy4YHBIX OOIIECTB, W MYOJWYHO MPEACTABIATH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HHU, UETOBEKA U YEIOBEUECKUX
pac, o IpUYMHAaX, MOCIEJACTBUAX U ClI0c00ax MpeoTBpalleH s T100albHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYHIECTBIJIATh OCO3HAHHBIN BBIOOp Oynylied mpodecCHOHATBHOW JEsITeNTbHOCTH B
obnacTu OMOJOTHU, SKOJIOTUH, MPUPOAOIOIL30BaHUS, MEAUIIMHBI, OMOTEXHOJIOTHH, TICUXOJOTHH,
BETEPUHAPUU, CEIBCKOTO XO3sIICTBA, MUIIEBOW MPOMBILIUICHHOCTH, YIiayOJIsTh MO3HABATEIbHBIN
WHTEpEeC, HampaBJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYMOLIEH Mpodeccuu U MpOAOLKEHUE
OMOJIOTMYECKOTO OO0pa30BaHMsl B OPraHU3alMAX CpeIHero Mpo(ecCHOHATBFHOTO U BBICHIETO
o0OpazoBaHwUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmenoBaunue
pa3aeiioB U TEM
pOrpamMMsbl

Ne
n/n

KonnuectBo yacos

Bcero

Kontpo
JbHBIC
paboThl

IIpakTrueck
ue paboThl

ONEeKTPOHHBIE
(uncposrie)
00pa3zoBaTeNbHbBI
€ pecypchl

XHUMHUECKOE
CTPOEHUE KIETKHU

19

Crpoenue u
(GYHKIIUHU KICTKU

13

OOMEeH BeleCcTB U
3 MIpeBpaICHUE
SHEPTUU

14

3,5

HacnencrBennas
nHpopmanus u ee
peanuzanus B
KJIETKE

15

JKn3HeHHBIN ITUKIT
KJICTKH.

5 PasmHOXeHUE B
pa3BHUTHE
OPraHu3MOB.

32

I'eneruka.
6 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

16

2,5

I'eneruka.
7 3aKOHOMEPHOCTH
W3MEHUYUBOCTH

14

Cenexuus.

8
buorexuonorusa

1,5

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

132

22,5
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11 KJIACC

KosnuecTBo yacos ONEeKTPOHHBIE
HaumenoBanue
paszieiIioB U TCM Kontponsnsie | IIpakrnueckue (wipposeic)
HporpamMMbl Beero paboTsl paboTsl obpasopateibiible
pecypchl
1 MukposBoIIOIUs 19 1 2
2 MakposBoroIus 12 1 0
[Ipoucxoxaenue u
3 pa3BUTHE KU3HU HA 16 1 1,5
3emue.
4 [Ipoucxoxaenue 12 1 15
4eJloBeKa
Dkomorus.
5 Oprasu3Mmel U cpejia 16 1 3
obuTaHus
6 DKOJIOTHS BUJIOB U 15 1 1
TTOTTYJISIIIHST
7 DKOJOTHUS 17 1 15
coo0111eCcTB
8 buocdepa 12 0 0
OBIIEE KOJIMYECTBO
YACOB I1O 102 0 10.5
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne Kosau4yecTBo 4acoB
11/_ Tema ypoka Bee KonTpousb IpakTuue DJIeKTPOHHBbIE HU(PPOBHIE
. ro HbIE CKHe o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTsbI
buonorus kak
KOMILJICKCHAs https://academy-

1 HayKa U Kak 1 content.apkpro.ru/ru/lesson/5
9acTh €523154-8bfa-4fdf-bdf8-
COBPEMEHHOTO fb627700d3862
ob1ecTBa

https://academy-

2 JXussie crucTeMbl 1 content.apkpro.ru/ru/lesson/4

1 UX CBOMCTBA e8b5cdb-f414-40a6-9aed-
638dd73a0475
VposHesas https://academy-

3 opramsamIs 1 content.apkpro.ru/ru/lesson/1

KHBLIX CHCTEM 5bc113d-cab1-4730-8ca3-
8c3862e30175

Heropus https://academy-

OTKPBITHUA U

4 B — 1 content.apkpro.ru/ru/lesson/0

KrteToumas 70c3elb-ed0e-4857-8h6e-
d5758b8ba098

Teopus

MeTtoanl

5 MOJIEKY/ISIPHOH 1 1 https://www.gosuslugi.ru/edu
KJIETOYHO -content?_=1773895713489
OMOJIOTHH.

[IpakTuueckas
pabota
«3yuenue
METO/IOB
KJIETOYHOM

5 Ouonorun 1 1 https://www.gosuslugi.ru/edu
(xpomatorpadus, -content? =1773895713489
anekTpodopes,
muddepeHnanbH
oe
HeHTpUyrupona
nue, [111P)»

https://academy-

7 XUMUYECKUI 1 content.apkpro.ru/ru/lesson/f
COCTaB KJIETKHU 0169498-8927-400e-81h5-

27a76afed81b

3 MuHepanbHbIe 1 https://academy-

BCIICCTBA KIJICTKH,

content.apkpro.ru/ru/lesson/f
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https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489

0169498-8927-400e-81h5-

uX
OHOJIOTHYECKAS 27a76afed81b
poJib

OpraHndecKue https://academy-

content.apkpro.ru/ru/lesson/0

o S o T 215437a-0f2e-4¢47-8760-
—oema 2a0e2f77¢89c
JlaboparopHas
pabora

10 g?ﬂi};pzmeﬂne https://www.gosuslugi.ru/edu

-content? =1773895713489
IIOMOIIIBIO
KAQUYCCTBCHHBIX
peaKuuii».
CroiicIna https://academy-
11 IacCH @H;(aum . content.apkpro.ru/ru/lesson/0
215437a-0f2e-4c47-8760-
(yrxmy Gemcos 2a9e2f77¢89c
Opranmueckue https://academy-

12 BEIIIECTRA KIIETKH content.apkpro.ru/ru/lesson/7

— yrnesoms 248ccfd-3595-44e2-9ead-
al5ec719c673
Oprammieckiie https://academy-

13 BEIICCTRA KIICTKH content.apkpro.ru/ru/lesson/7

R 248ccfd-3595-44e2-9ead-
al5ec719c673
HyKienHoBbIe https://academy-

14 xicoTer, JIHK u content.apkpro.ru/ru/lesson/3

PHK ' b18d58d-51ee-43ba-9b17-
' 45c9608fa382
JlaGopaTopHas
pabota
«HccaenoBanue
15 EZI;J:I;IHOBHX https://www.gosuslugi.ru/edu
’ -content? =1773895713489
BBIACJIICHHBIX U3
KIJICTOK
Pa3JIMIHBIX
OPraHnu3mMoB»
Crpoerne n https://academy-

16 %}?;fg?ﬂ AT®. content.apkpro.ru/ru/lesson/3
HyKTCO3HATpHbO b18d58d-51ee-43ba-9bl7-
carst (HTD) 45c9608fa382
CexBeHUpPOBaHHE https://www.gosuslugi.ru/edu-

17 | JHK. Metozs! content? =1773895713489
I'CHOMUKMH,
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https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489

TPaHCKPUIITOMUK
U, IPOTEOMUKH.

Merto bt https://www.gosuslugi.ru/edu-
18 | crpykrypHOii content? =1773895713489
OHOJIOTHH
MonynbHas
pabora Nel
19 "XumMuueckoe
CTpOEHUE
KieTKu"
THIL KIETOK. https://academy-
20 TpokapHOTHYECK content.apkpro.ru/ru/lesson/a
9152604-585h-4bf9-923c-
vl lvietia d6a9d6847d3f
Crpoenue
3YKAPUOTHYECKOU
ﬁ;f;ﬁqecmﬂ https://academy-
21 pabota content.apkpro.ru/ru/lesson/0
«W3yucHue 810f15f-a477-4¢c70-9f41-
5 1270516b7afl
CBOHUCTB
KJIETOYHOM
MeMOpaHbI»
https://academy-
29 IToBepXHOCTHBIH content.apkpro.ru/ru/lesson/c
ammapar KJICTKH dc6b0d2-866f-4e35-9168-
ceeabel24e55
https://academy-
23 Sgg:;?ﬁi?mm content.apkpro.ru/ru/lesson/8
6c00dc3-4fd0-40aa-b7ec-
fleTi. 3de0a656¢f42
[IpakTuueckas
pabota
24 ;I:;X};:{I;T https://www.gosuslugi.ru/edu
-content? =1773895713489
IIHUTOIIJIa3MBbI B
PACTHUTCIIbHBIX
KIICTKax»
[TosmyaBTOHOMHBI https://academy-
o5 i;glg.omm content.apkpro.ru/ru/lesson/8
i 6c00dc3-4fd0-40aa-b7ec-
MHTOXOHAPHH, 3de0a656cf42
IJ1aCTUABI.
JlaGopatopHas
pabora https://www.gosuslugi.ru/edu
26 «Hccnenosanue

IJ1a3MoOJin3a u
JACTIJIa3MOJIn3a B

-content? =1773895713489
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https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489

PACTUTCIIbHBIX

KIJIETKax»
https://academy-
7 I:;i%gﬂi?fme content.apkpro.ru/ru/lesson/8
TETKI 6c00dc3-4fd0-40aa-b7ec-
3de0a656¢f42
https://academy-
28 Crpoenue u content.apkpro.ru/ru/lesson/0
GbyHKIMYM sapa 810f15f-a477-4c70-9f41-
1270516b7afl
| Koo o e
BKJIIFOUCHUA —
CpaBHHTEbHAS https://www.gosuslugi.ru/edu-
30 | xapakrepucTHKa content? =1773895713489
KJIETOK DYKapHoT.
JlaGoparopHas https://www.gosuslugi.ru/edu-
pabora content? =1773895713489
31 «3yuenue
CTPOEHMUS KIIETOK
pa3snIn4YHBIX
OpraHu3sMoB»
MonynbsHas
pabota No2
32 "
Crpoenue u
dbyHKIMM KIeTKH"
AccuMunanusa u
JIACCUMMJIISLIUS https://academy-
33 — JIBE CTOPOHBI content.apkpro.ru/ru/lesson/1
MeTaboIM3Ma. f60acef-6051-44ce-bb66-
Tunsr oOMeHa 6f75e4d59480
BCUICCTB.
JlaGopaTopHas
pabota
«3yuenue
34 gi;g?{gg;cmﬂ https://www.gosuslugi.ru/edu
-content? =1773895713489
(dhepmeHTOB (Ha
npumMepe
aMuJia3bl 1IN
KaTaJiasbl)»
?epMeHTaTHBHH https://academy-
U Xapakrtep
35 peaximit content.apkpro.ru/ru/lesson/1
KIETOUHOIO f60acef-6051-44ce-bb66-
6f75e4d59480
MeTaboHM3Ma.
36 JlaGopatopHas https://www.gosuslugi.ru/edu
pabota -content? =1773895713489
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https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489

«M3yuenue
(hepMeHTaTUBHOT
0 pacILeIICHUs
NepOKCHIa
BOJIOpPOJIa B
PaCTUTENBHBIX U
YKUBOTHBIX
KJICTKaX»

benku-

https://academy-
content.apkpro.ru/ru/lesson/1
f60acef-6051-44ce-bb66-

37 AKTHBATOPBI U 6175e4d59480
OesKu- https://academy-
HHTHOUTOPBI content.apkpro.ru/ru/lesson/1
f60acef-6051-44ce-bb66-
6f75e4d59480
ABToTpodHbiii https://academy-
38 6p content.apkpro.ru/ru/lesson/2
:gn ;)CTI\;eHa 7¢57b97-ee02-4b2c-97ac-

“1 223ab66C24f7
https://academy-
content.apkpro.ru/ru/lesson/2

39 Porocures 7¢57b97-ee02-4b2c-97ac-
223ab66c24f7

XeMOCHHTE3.

H;ggfaaTOpHaﬂ https://academy-
40 pC ABHEHIIC 05 content.apkpro.ru/ru/lesson/2

D ! 7¢57h97-€02-4b2c-97ac-

pon 223ab66c24f7

dboTocuHTE3a U

XEMOCHHTE3a»

AHaspoOHbBIE https://www.gosuslugi.ru/edu-
41 | opraHHu3MBbI. content?_=1773895713489

Bubr 6poxeHust.

JlaGoparopHas https://www.gosuslugi.ru/edu-

pabora content? =1773895713489
42 «CpaBHeHUE 1

IIpoueccoB

OpoXKeHUs U

ABbIXaHUA»

AspoOHbIE https://www.gosuslugi.ru/edu-

OpraHu3MBI. content? =1773895713489
43 OTalbl

OHEPTCTUICCKOTO

oOmeHa

DHeprus https://www.gosuslugi.ru/edu-
44 | membpanHoro content?_=1773895713489

Ir'pagucHTa

40




MIPOTOHOB.
Cunre3 ATO:
pabota
npotoHHOM AT®-
CUHTA3BI

45

O0o0061IeHNE
MaTepuaa 1o
teme: " OOMeH
BEILECTB U
MpeBpalieHue
SHEPIHUHU B
KneTke"

https://www.gosuslugi.ru/edu-
content? =1773895713489

46

MonynbHas
pabota Ne3
"OOMeEH BeIeCTB
Y TIPEBPAIICHHE
SHEPrUM B
KieTke"

47

Peaxinu
MaTPUYIHOTO
CHHTE3a

https://www.gosuslugi.ru/edu-
content? =1773895713489

48

Tpanckpunuus
— MaTPUYHBIN
cuate3 PHK

https://www.gosuslugi.ru/edu-
content? =1773895713489

49

Tpaucnsauus u eé
JTaIbI

https://www.gosuslugi.ru/edu-
content?_=1773895713489

50

KoaupoBanue
AMHHOKHCJIOT.
Ponb pubocom B
OuocHuHTE3E
Oenka

https://www.gosuslugi.ru/edu-
content?_=1773895713489

o1

Opranuzanus
reHoma y
MIPOKAPHUOT U
9yKapuoT

https://www.gosuslugi.ru/edu-
content?_=1773895713489

52

Perymauus
AKTHBHOCTH
T€HOB y
MPOKapHOT.
TI'unoresa
OIlepOHa

https://www.gosuslugi.ru/edu-
content?_=1773895713489

53

MounexyispHbie
MEXaHU3MBbI
IKCIPECCUU
TE€HOB Y DYKapuoOT

https://www.gosuslugi.ru/edu-
content?_=1773895713489
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54

Perynsauus
0OMEHHBIX
MPOLIECCOB B
KJICTKE.
Knerounsrit
rOMEOCTas3.

https://www.gosuslugi.ru/edu-
content? =1773895713489

55

Bupycsr —
HEKJIETOYHBIC
(OpMBI KHU3HH U
oOnuraTHbIE
MIapa3HTHI.

https://www.gosuslugi.ru/edu-
content? =1773895713489

56

KuzHeHHbII
ki JIHK-
COZIepIKAIINX
Bupycos, PHK-
COZIepKaIINX
BHUPYCOB,
O6axkTepuodaros.

https://www.gosuslugi.ru/edu-
content? =1773895713489

57

[TpakTrnueckas
pabota
«Co3nanue
MOJIEJTH BUPYCa

https://www.gosuslugi.ru/edu-
content? =1773895713489

58

Bupychsie
3a00JIeBaHUA
YeloBeKa,
KUBOTHBIX,
pacTeHui

https://www.gosuslugi.ru/edu-
content?_=1773895713489

59

buonndpopmaruka
: MHTETrpaIs u
aHaIM3 OOJIBIIUX
MAacCUBOB
CTPYKTYPHBIX
OMOJIOTHYECKUX
JIAHHBIX.

https://www.gosuslugi.ru/edu-
content?_=1773895713489

60

HanoTtexHonoruu
B OHOJIOTUY U
MEIULHE

https://www.gosuslugi.ru/edu-
content?_=1773895713489

61

MonaynbHas
pabota Ne4
"HacnencTBeHHas
nHpOpManus U ee
peanuzanus B
KieTke"

62

KusaeHHar
LUK KJIETKU

https://www.gosuslugi.ru/edu-
content?_=1773895713489
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63

Matpu4ssii
cunre3 JHK

https://www.gosuslugi.ru/edu-
content? =1773895713489

64

XPpOMOCOMBI.
JIaGopatopHas
pabora
«M3yueHne
XpOMOCOM Ha
TOTOBBIX
MUKpoIpenapara
X»

0.5

https://www.gosuslugi.ru/edu-
content? =1773895713489

65

Jlenenue KiIeTKu
— MUTO3

https://www.gosuslugi.ru/edu-
content? =1773895713489

66

Turbl KIETOK.
Kapuokunes u
IIUTOKUHES.
JlaGoparopHas
pabota
«Haomronenune
MHTO3a B KJIETKaX
KOHYHKA
KOpeIlKa JIyKa
(Ha TOTOBBIX
MUKpoOTpemnapara
X)»

0.5

https://www.gosuslugi.ru/edu-
content? =1773895713489

67

Perynsuus
’KU3HEHHOTO
LIUK/IA KJIETOK

https://www.gosuslugi.ru/edu-
content?_=1773895713489

68

Opranusm Kak
€IMHOE 1IeJI0e

https://www.gosuslugi.ru/edu-
content?_=1773895713489

69

TkaHu pacTeHui.
JlaGopaTopHas
pabota
«3yuenue
TKaHe#l
pacTeHui»

0.5

https://www.gosuslugi.ru/edu-
content?_=1773895713489

70

TkaHu )KMBOTHBIX
Y YeNoBeKa.
JlaGopaTopHas
pabota
«M3yuenne
TKaHEU
KUBOTHBIX)»

0.5

https://www.gosuslugi.ru/edu-
content?_=1773895713489

71

Opransl.
Cucremsl
OpraHoB.

0.5

https://www.gosuslugi.ru/edu-
content?_=1773895713489
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JIaGopatopHas

pabota

«M3yuenue

OpraHoB

IIBETKOBOTO

pacTeHus»

Onopa Tena https://www.gosuslugi.ru/edu-
72 OPraHU3MOB content? =1773895713489

https://www.gosuslugi.ru/edu-

73 f;fﬁfgﬁ; content?_=1773895713489

Mirame https://www.gosuslugi.ru/edu-
74 OPTAHEZMOB content? =1773895713489

[Murtanue https://www.gosuslugi.ru/edu-

ITO3BOHOYHBIX content? =1773895713489
75 JKHNBOTHBIX.

[InmeBapurensHa

s CUCTEMA

YEJIOBEKa

https://www.gosuslugi.ru/edu-

76 f};’;‘;ﬁ;% content? =1773895713489

Jlpxanue https://www.gosuslugi.ru/edu-
77 TIO3BOHOYHBIX content?_=1773895713489

JKHUBOTHBIX N

YEJIOBEKAa

Tpaucmopr https://www.gosuslugi.ru/edu-
78 BEILECTB y content?_=1773895713489

OPraHnu3mMoB

KposenocHas https://www.gosuslugi.ru/edu-
- CHCTEMA content?_=1773895713489

IIO3BOHOYHBIX

JKUBOTHBIX U

YCIOBCKa

Boenenie y https://www.gosuslugi.ru/edu-
80 OPraHH3MOB content?_=1773895713489

Sammra y https://www.gosuslugi.ru/edu-
81 OPTAHH3MOB content?_=1773895713489

NmmyHHas https://www.gosuslugi.ru/edu-
82 cucreMa content? =1773895713489

YCIO0OBCKa
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83

Paznpaxumocts u
perymauus y
OpraHu3MoOB

https://www.gosuslugi.ru/edu-
content? =1773895713489

84

I'ymopanbHas
perynsauus U
SHJOKPUHHAsS
cucrema
JKUBOTHBIX U
4eJI0BEKa

https://www.gosuslugi.ru/edu-
content? =1773895713489

85

Dopmsbl
Pa3MHOKEHHUS
OpraHU3MOB

https://www.gosuslugi.ru/edu-
content? =1773895713489

86

ITonosoe
pa3MHOXEHHE

https://www.gosuslugi.ru/edu-
content? =1773895713489

87

Meiio3s

https://www.gosuslugi.ru/edu-
content? =1773895713489

88

l'amerorenes.
OO6pazoBanue u
pa3BUTHE
ITIOJIOBBIX KJICTOK.
JlaGoparopHas
pabota
«3yuenue
CTpOEeHUs
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpoTpenapara
X»

0.5

https://www.gosuslugi.ru/edu-
content? =1773895713489

89

NuauBunyanbHoe
pazBuUTHE
OpraHu3MOB —
OHTOI€HE3

https://www.gosuslugi.ru/edu-
content?_=1773895713489

90

3aknagka
OpraHOB U TKaHEH
13 3apOJIBIIICBBIX
JINCTKOB

https://www.gosuslugi.ru/edu-
content?_=1773895713489

91

Pocrt u pa3sutue
YKUBOTHBIX.
JlaGopaTopHas
pabota
«Bp1sBIIEHUE
MIPU3HAKOB
CXOJICTBA
3apoabllIeh
MO3BOHOYHBIX
YKUBOTHBIX»

0.5

https://www.gosuslugi.ru/edu-
content?_=1773895713489
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92

Pa3zmHoOxeHuE 1
pa3BuUTHE
pacTeHui.
JIaGopatopHas
pabora
«CtpoeHue
OpraHoB
Pa3MHOXKEHHS
BBICIIIHX
pacTeHun»

0.5

https://www.gosuslugi.ru/edu-
content? =1773895713489

93

MonynbHas
pabota No5
"Xu3neHubi
IIUKJT KJIETKH.
Pa3zmuoxkenue u
pazBuTHE
OpraHu3mMoB"

94

Ucropus
CTaHOBJIEHUS U
pa3BUTHA
TEeHETUKH KaK
HayK1

https://www.gosuslugi.ru/edu-
content? =1773895713489

95

OcHOBHBIC
MOHATHSA U
CHMBOJIBI
T€HETHKHU.
JlabopaTopHas
pabota
«/po3oduna kax
O00BEKT
FeHETUYECKHX
HUCCIIEIOBAHUI

0.5

https://www.gosuslugi.ru/edu-
content?_=1773895713489

96

3aKOHOMEPHOCTH
HacJeI0BaHUs
MIPU3HAKOB.
MonorubpuaHoe
CKpeIllMBaHHUE.

https://www.gosuslugi.ru/edu-
content?_=1773895713489

97

IIpaktrueckas
pabota
"U3yuenue
pe3yabTaToB
MOHOTHOPUIHOTO
CKPELIUBaHUS Y
apo3o¢uis”

https://www.gosuslugi.ru/edu-
content? =1773895713489

98

IuTomoruueckue
OCHOBBI
MOHOTHOPUIHOTO
CKPELIMBaHUS

https://www.gosuslugi.ru/edu-
content?_=1773895713489
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https://www.gosuslugi.ru/edu-

AHanuzupyroiiee

99 S —— content?_=1773895713489
https://www.gosuslugi.ru/edu-

100 Hemomnoe content?_=1773895713489

JOMHUHHPOBAHHC —
e

CKpCIIMBaHUE. —

[TpakTuyeckas https://www.gosuslugi.ru/edu-

pabora content?_=1773895713489

«M3yueHne
102 | pesymnbraToOB

JTUTHOPUTHOTO

CKpCIIMBAHHUA Y

TPO30 (U

[{uTonoruyeckue https://www.gosuslugi.ru/edu-
103 | OCHOBEI content?_=1773895713489

JTUTHOPHUTHOTO

CKpCIIWMBAaHUA

CueruieHHOE https://www.gosuslugi.ru/edu-
104 | macnemoBanme content?_=1773895713489

IIPHU3HAaKOB

XpomMocomHast https://www.gosuslugi.ru/edu-
105 =~ Teopud content?_=1773895713489

HaCJIEACTBEHHOCT

n

https://www.gosuslugi.ru/edu-

106 | Teneruka mona content? =1773895713489

I'eHoTum Kak https://www.gosuslugi.ru/edu-
107 | nenocruas content?_=1773895713489

cucrema

I'eneTnueckuit https://www.gosuslugi.ru/edu-

KOHTPOJIb content?_=1773895713489
108 pHSBI/ITI/Ig

PaCTCHUU,

JKUBOTHBIX U

YCIOBCKa

MonaynbHas

pabota Neb
109 "I"enernka.

3aKOHOMEPHOCTH

HAaCJICACTBEHHOCT

I/I"
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W3MeH4YnBOCTD https://www.gosuslugi.ru/edu-
110 | npusHakoB. Bumpl content? =1773895713489

N3MCHYNUBOCTU
171 | Mommpuiamonn ::ffér/]/tv?wivlv%g7oss§§éu7gfé%egdu

asi USMCHYUBOCTH -

BapuannoHHsbIit https://www.gosuslugi.ru/edu-
11p | piau content? =1773895713489

BapualuOHHAaA

KpuBasd.

JlabopatopHas https://www.gosuslugi.ru/edu-

pabora content?_=1773895713489

«ccnenoBanue

3aKOHOMEPHOCTEN

MO (DUKATTMOHH
113 " 1

N3MCHYUBOCTH.

[Toctpoenue

BapHaIMOHHOIO

psina u

BapyallMOHHOM

KpUBOW»

I'enoTHMUECKas https://www.gosuslugi.ru/edu-
114 | HSMCHYHBOCTE. content?_=1773895713489

KomOuHaTuBHast

U3MEHYUBOCTH

MyTrannoHHast https://www.gosuslugi.ru/edu-

U3MEHYUBOCTb. content?_=1773895713489

[IpakTuueckas

pabota
115 | «Myranuu y 0.5

npo3o¢ubl (Ha

T'OTOBBIX

MHUKpOIIperapara

X)»

3aKOHOMEPHOCTH https://www.gosuslugi.ru/edu-
116 | myranuoHHOroO content?_=1773895713489

Iponecca.

https://www.gosuslugi.ru/edu-

117 OmreHeriKa content?_=1773895713489

SIIMI'€HOMMKKA —

https://www.gosuslugi.ru/edu-

11g | | cHernra content?_=1773895713489

YeloBeEKa. =

[TpakTuyeckas https://www.gosuslugi.ru/edu-
119 | pabora 1 content?_=1773895713489

«CocraBneHue u
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aHanu3
POJIOCIIOBHOM»

120

MeTtonanl
MEIUITMHCKON
T'€HETUKU

https://www.gosuslugi.ru/edu-
content? =1773895713489

121

3HayeHune
MEIUIMHCKON
T€HETHKHU B
MPeAOTBPAILICHUN
U JICYECHUH
reHETHYECKHUX
3a00J1eBaHM
yeJloBeKa

https://www.gosuslugi.ru/edu-
content? =1773895713489

122

OcHoBHbIE
IIOHATUSA
CEIIEKITIH.
JlaboparopHas
pabota
«3yuenne
COpPTOB
KYJIBTYPHBIX
pacTeHui u
opoJ AOMAIHUX
KUBOTHBIX)»

0.5

https://www.gosuslugi.ru/edu-
content? =1773895713489

123

MonynbHas
pabota No7
"I"eHeTHKA.
3aKOHOMEPHOCTH
H3MEHYHUBOCTH"

124

MeTtoanl
CEJIEKIIMOHHOMI
paboTHI.
JlaGopaTopHas
pabota
«3yuenue
METO/IOB
CeJIeKIINU
pacTeHui»

0.5

https://www.gosuslugi.ru/edu-
content?_=1773895713489

125

JlOCTIKEHMS
CEJIEKLINH
pacTeHuit u
JKUBOTHBIX.
IIpakTnueckas
pabota
«IIpuBuBKa
pacTeHun»

0,5

https://www.gosuslugi.ru/edu-
content? =1773895713489
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126

Coxpanenue,
H3Y4YEHUE U
UCTIOJIb30BaHUE
TCHCTUYCCKUX

pecypcoB

https://www.gosuslugi.ru/edu-
content? =1773895713489

127

bunorexuonorus
KaK HayKa u
0Tpacib
MIPOU3BO/ICTBA.
[IpakTnueckas
pabora
«M3yueHne
00BEKTOB
OMOTEXHOJIOT I

0.5

https://www.gosuslugi.ru/edu-
content? =1773895713489

128

OcHOBHEIE
HarpaBJIeHUS
CUHTETUUECKOMN
OuoIoTHHI

https://www.gosuslugi.ru/edu-
content? =1773895713489

129

XpoMOCOMHas U
T'CHHaA
HHXXEHEPUS

https://www.gosuslugi.ru/edu-
content? =1773895713489

130

MenunmHcKne
OMOTEXHOIOT U

https://www.gosuslugi.ru/edu-
content? =1773895713489

131

O060011eHue 110

teme: "Cenexnusi.

buorexunonorus"

132

Pe3epBHbIil ypok.
[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTH3aIlns
3HAaHUU

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

132

22.5
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11 KJIACC

WU3MEHYHMBOCTH Y
0co0€ell 0THOTO
BUJIA»

Ne KoaunuecTBO 4acoB 3.]'[eKTp0HH]>Ie
; nugposbie
y T Do Kovpon e osponarcanae
pecypchl
https://www.gosuslugi.r
DBOJIIOIMOHHAS u/edu-
1 Teopust . 1 content? =17738957134
JapBuHa 89
https://www.gosuslugi.r
JIBHOKYIIIHE CHITBI u/edu-
2 3BOJIIOLIUH BUJIOB 1 content? =17738957134
o Y. lapBuny 89
Bops6a 3a https://www.gosuslugi.r
CYIIIECTBOBaHHE, u/edu-
3 €CTECTBEHHBIH 1 1 content? =17738957134
HCKYCCTBEHHBIN 89
0oTOOD
https://www.gosuslugi.r
dopmupoBaHue u/edu-
4 CHHTETHYECKON 1 content? =17738957134
TCOPHUH SBOJJIIOLUHA 89
Tank https://www.gosuslugi.r
3BOIOLMOHHOTO u/edu-
5 Tpolecca: 1 content? =17738957134
MUKPOIBOJIIOLUA 89
1 MaKpO3BOJIIOLUA
https://www.gosuslugi.r
[Monmynsiuust — u/edu-
I 1 content? =17738957134
(S1050:0500¢: -
3BOJIFOIIN A 89
3akoH https://www.gosuslugi.r
T€HETUYECKOT'O u/edu-
pasroBecHs JUk. content? =17738957134
Xapau, B. 89
BaiinGepra.
7 JlaGopatopHas 1 0.5
pabota
«BbIsiBIIEHUE
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https://www.gosuslugi.r

DjieMeHTapHbIC u/edu-

8 (paxropsl content? =17738957134

IBOJTFOITIH 89

Spdext https://www.gosuslugi.r

OCHOBATEJISL. u/edu-

9 Sdpdexr content? =17738957134

OYTBUIOYHOTO 89

TOPJIBIIIKA

MHurpauum. https://www.gosuslugi.r

W3onsmuun u/edu-

10 | nomynsuwmii: content? =17738957134

reorpaduueckas, 89

Ounosioruueckas
https://www.gosuslugi.r

EcrecTBeHHBII
u/edu-

1 | otoop— content? =17738957134

HaTPaBJISIOIIAN —

(hakTOop PBOTIOITUHU 89
https://www.gosuslugi.r
u/edu-

12 | Ilonosoit oTOOp content?_=17738957134
89

[TpucmocobaeHHO https://www.gosuslugi.r

CTh OpPTraHH3MOB u/edu-

KaK pe3ynbrat content? =17738957134

MHUKPOIBOJIIOIUH. 89

JlaGopaTopHas

13 pabota 0.5

«3yuenue

apomMop(}030B U

UAMOAIaTI TAIIHN Y

pacTeHuit u

YKUBOTHBIX)

ITpumepsl https://www.gosuslugi.r

MIPUCIIOCOOIEHUI u/edu-

y OpraHH3MOB. content? =17738957134

Mopdosioruueckn 89

<,

14 ¢bu3nonornyeckue 0.5

, OMOXUMHYECKHE,

TTOBEICHYECKUE.

JIaGopatopHas

pabota

«[Ipucnocobsienn
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s OpraHu3MoOB U
HUX OTHOCUTCIIbHAA

1enecoodpa3HoCT

b»

Bun, ero https://www.gosuslugi.r

KPpUTCPUU U u /edu_

CTpYyKTYypa. content? =17738957134

JlaboparopHas 89

15 pabota 0.5

«CpaBHeHUe

BUIO0B 110

MOP(OJIOruIecKo

MY KPUTEPHUIO»
https://www.gosuslugi.r
u/edu-

16 | Crpyxrypa Buna content? =17738957134
89
https://www.gosuslugi.r

BunoobpazoBanue u/edu-
17 | xak pesymbTar content? =17738957134
MHUKPOISBOJOIUA 89
https://www.gosuslugi.r
CBs13b u/edu-
18 | wmukposBoOLH content? =17738957134
U SIINIACMHUOJIOTUHU 89
MonynbHas
pabota Nel
19 "
MuxkposBoOIUs
Makpo3BOIIOLHSL. https://www.gosuslugi.r
[TaneonTomoruyec u/edu-
20 KM€ METOJIBI content? =17738957134
HU3YyUCHUA 89
3BOJIFOIIUHA
https://www.gosuslugi.r
buoreorpaduueck
u/edu-
21 | MEMETOMM content?_=17738957134
U3YYEHUS —
9BOJIIOLHUH 89
IMOPHOIOTHYECK https://www.gosuslugi.r
He u u/edu-
22 | CpaBHHTEIBHO- content?_=17738957134
MOP(OTIOTHIECKH 89
€ METOAbI
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https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489

H3y4YeHUs
9BOJIIOLIUHI

T'omonoruynsle u

https://www.gosuslugi.r

aHAJIOTUYHBIC u/edu-
23 OpraHsl. content? =17738957134
PyaumenTaphsie 89
Oprassl U
aTaBU3MBEI.
MonekynsipHo- https://www.gosuslugi.r
FE€HETUYECKHUE, u/edu-
o4 | OuOXMMHHECKHE M content? =17738957134
MaTEeMaTU4YCCKUEC 89
MCTOJbI U3YUYCHUS
OBOJIFOIINN
I'omonoruunsie https://www.gosuslugi.r
T'CHBL. u/edu-
Cospemennbre content? =17738957134
25 METOIbI 89
MOCTPOEHUS
(bumoreHeTHIeCKN
X JEPEBBEB.
https://www.gosuslugi.r
XpOMOCOMHBIE u/edu-
MyTaluU U _
26 SBOJTIOLIHS content? =17738957134
T'€HOMOB. 89
https://www.gosuslugi.r
Oomrue u/edu-
27 | 3aKOHOMEPHOCTH content?_=17738957134
3BOJIFOIIMHA 89
https://www.gosuslugi.r
u/edu-
28 Heob6parumocTth 5
SBOIHOLAH content? =17738957134
89
https://www.gosuslugi.r
u/edu-
pg | Asantubias tent? =17738957134
paHAIIHSL. content?_=
89
https://www.gosuslugi.r
HepasHomepHocT u/edu-
30 | bTemmoB content?_=17738957134
3BOJIFOIINHA

89
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https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489
https://www.gosuslugi.ru/edu-content?_=1773895713489

MonynbHas

31 pabota Ne2
«Maxkpo3BoJronus
»
- https://www.gosuslugi.r
ay4JHbIC -
THUIIOTE3bI U/ed u
32 | Iponcxonerns content?_=17738957134
JKU3HU Ha 3eMIIe 89
1 https://www.gosuslugi.r
OHAy4YHBIE i
MPEACTABICHUS O ufedu
3 | apoxcerun content?_=17738957134
KHU3HN 89
https://www.gosuslugi.r
OCHOBHBIE DTaIIbI u/edu-
34 HEOPraHuIecKOi content?_=17738957134
IBOJTFOITUHT 89
https://www.gosuslugi.r
I'mmoTe3nt u/edu-
35 | szapoxzueHus content? =17738957134
KHU3HU
89
Hctopust 3emiu u https://www.gosuslugi.r
METOMBI €€ u/edu-
3’1133(’5%“"- content? =17738957134
aboparopHas 89
pabota
36 «3yuenue u 0.5
OITMCaHHuEC
HUCKOIIa€MbIX
OCTAaTKOB JPE€BHUX
OPraHnu3mMoOB»
https://www.gosuslugi.r
HauanbHble oTams u/edu-
37 | opraHu4ecKon content? =17738957134
3BOJIFOIIN A 89
https://www.gosuslugi.r
DBOJIOLUS ufedu-
38 5yKAPHOT content? =17738957134
89
OcHOBHBIE ATaIbI https://www.gosuslugi.r
39 3BOJIIOLUU 0.5 u/edu-
PACTUTCIILHOT'O
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Mupa.
[IpakTnueckas
pabora
«3yuenue
ocoOeHHOCTeH
CTpOEHUs
pacTeHu pa3HbIX
OTJIETIOB)»

content? =17738957134
89

OCHOBHBIE JTAITbI

https://www.gosuslugi.r
u/edu-

40 3BOJIIOLUU content? =17738957134
KHBOTHOTO MHpa 89
DBOITIOIHS https://www.gosuslugi.r
JKUBOTHBIX. u/edu-
TpakTuieckas content?_=17738957134
pabota 89
41 «U3yuenne 0.5
ocoOeHHOCTEH
CTPOEHUS
ITIO3BOHOYHBIX
JKHUBOTHBIX»
https://www.gosuslugi.r
Pa3BuTHe Ku3HU u/edu-
42 | mHa3ewmse 1o spam content?_=17738957134
" nepuogam 89
MaccoBsie https://www.gosuslugi.r
BBIMHPAHHS — u/edu-
43 3KOJIOTHYECKUE content? =17738957134
KpU3UChI 89
IIponuioro
. https://www.gosuslugi.r
CoBpeMeHHbIN u/edu-
44 9KOJIOTHYCCKUI 5 _
KPHU3HC, €ro content? =17738957134
0COOEHHOCTH 89
https://www.gosuslugi.r
CoBpemeHHast u/edu-
CUCTEMA
45 OpraHHYECKOro content? =17738957134
Mupa 89
https://www.gosuslugi.r
OcCHOBHBIE u/edu-
46 CUCTEMATUYCCKUC 0 —
TpyIIBL content?_=17738957134
OpraHnu3MoOB 89
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MonynbHas

pabora Ne3
47 "[Ipoucxoxaenue
158 paanTHe JKN3HU
Ha 3emiie"
https://www.gosuslugi.r
u/edu-
4g | Aurponosori — content? =17738957134
HayKa O 4eJIOBEKE —
89
https://www.gosuslugi.r
PazButne
MpPEJICTaBICHUN O u/edu-
49 | poncxonnenun content?_=17738957134
yeaoBeKa 89
MecTto venoBeka B https://www.gosuslugi.r
CHUCTEMC u/edu-
OpraHnveckoro content? =17738957134
MHpa. 89
JlaGoparopHas
pabota
50 «3yuenwne 0.5
0COOEHHOCTEH
CTPOCHHA CKEJICTA
YeJI0BEKA,
CBSI3aHHBIX C
IPAMOXOXKIACHUEM
»
https://www.gosuslugi.r
51 JIBYOKylIE CUIIbI ufedu-
AHTPOTIOTeHE3a content? =17738957134
89
COOTHOILICHUE https://www.gosuslugi.r
OMOJIOTMYECKHUX U u/edu-
52 COLMAITBHBIX content? =17738957134
(hakTopoB B 89
AHTPOIIOI'CHE3C
https://www.gosuslugi.r
u/edu-
53 | OCHOBHEIC CTauN content? =17738957134
AHTPOIIOTCHE3a —
89
E4 [MajeoreHeTHKA 1 https://www.gosuslugi.r

naJJICOr€cHOMHUKaA

u/edu-

57




content? =17738957134
89

https://www.gosuslugi.r

DBOJIIOLUS u/edu-
55 | COBPEMEHHOTO content? =17738957134
YeloBeKa 89
https://www.gosuslugi.r
u/edu-
Yenopeueckue
56 content? =17738957134
pachl. 89
[MpakTrueckas https://www.gosuslugi.r
pabora u/edu-
57 | «Msyuenue content? =17738957134
OKOJIOTUYCCKUX 89
ajganTamnui
YCJIOBCKa»
https://www.gosuslugi.r
MeXIUCLUITINHA u/edu-
58 PHBIE METO/IbI content? =17738957134
AHTPOIIOJIOTUHN 89
MonynbHas
pabota Neo4
59 "
[Ipoucxoxnenue
yejoBeka'
https://www.gosuslugi.r
3apokaeHue u u/edu-
60 pa3BuUTHE content?_=17738957134
3KOJIOTUH 89
https://www.gosuslugi.r
u/edu-
61 | Merom content?_=17738957134
9KOJIOTHUH. —
89
JIabopatopHas https://www.gosuslugi.r
pabora u/edu-
62 «M3yuenne content?_=17738957134
METOJIOB 89
IKOJIOTHUYECKUX
HUCCIENOBAHUIN
63 3HaYCHHE https://www.gosuslugi.r
9KOJIOTHYECKHUX u/edu-

58




3HAHUU IS

content? =17738957134

YeIIOBEKa 89
https://www.gosuslugi.r
DKOJIOTUYECKHUE u/edu-

64 1 paxrops content?_=17738957134
89
https://www.gosuslugi.r
u/edu-

g5 | ‘MOmomiicckie content? =17738957134

(hakTopsbI. —
89
Caer Kak https://www.gosuslugi.r
9KOJIOTHYECKHU I u/edu-
(axrop. content?_=17738957134
JlabopaTopHas 89
66 pabota 0,5
«Br1saBienue
MPUCTIOCOOIEHUH
OpPraHu3MOB K
BIIMSIHUIO CBETa»
AGHOTHUYECKIE https://www.gosuslugi.r
(baxTOpHI. u/edu-
67 | Temneparypa kak content? =17738957134
AKOJIOTUYECKU I 89
(dakTop.
JlabopatopHas https://www.gosuslugi.r
pabota u/edu-
«BolBnenne content? =17738957134
68 MPUCIIOCOOIEHUH 1 89
OPraHnu3MoB K
BJIMSTHUIO
TCMIICPATYPhID»
AbGHoTHYECKHE https://www.gosuslugi.r
(hakTophI. u/edu-
Braxuocts kax content?_=17738957134
3KOJIOTUYECCKNU 89
(dakrop.
69 JlaGopatopHas 05
pabota
«AHATOMHYECKHE
0COOEHHOCTH

pacTeHui U3
Pa3HbIX MECT
oOUTaHUS»
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Cpenbl oOuTanus

https://www.gosuslugi.r
u/edu-

0| opramusmos content?_=17738957134
89
https://www.gosuslugi.r

buonorunueckue ufedu-

71 pHTME! content? =17738957134
89
https://www.gosuslugi.r

YKusnennsie u/edu-
72| dopmsl content? =17738957134
OpraHn3MoB 89
https://www.gosuslugi.r
u/edu-
73 | buoriieckie content?_=17738957134
(bhakTopbl —
89
3HaveHue https://www.gosuslugi.r
OMOTHYECKHUX u/edu-
B3aHMO/ICHCTBHH content? =17738957134
74 JUTST 89
CYIICCTBOBAHHA
OpPra’Hu3MoOB B
cpene oonTaHus
MonynbHas
pabota Ne5
75 "IKOJIOT UL
Opranusmsl 1
cpenbl ooutaHus"
https://www.gosuslugi.r
DKOJIOTHYECKHE u/edu-
76 | XapaKTepUCTUKH content? =17738957134
nomyianuun 89
OcHOBHBIC https://www.gosuslugi.r
MMOKa3aTeIn u/edu-
HOMYJSINH. content? =17738957134

77 YHUCJICHHOCTD, 89

IIJIOTHOCTD,

BO3pacCcTHad U

I10JI0Bas

CTPYKTYypa

OCHOBHBIE https://www.gosuslugi.r
8 MOKa3aTeu u/edu-
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MOTYJISIUH:
POXKIaeMOCTb,
MPUPOCT, TEMIT
pocra,

content? =17738957134
89

CMEPTHOCTB,
MUTpaLin
https://www.gosuslugi.r
DKoJ0ruUecKas u/edu-
79 | crpykrypa content? =17738957134
momyJauuun 89
https://www.gosuslugi.r
JluHamuka u/edu-
80 MIOIYJIALIMM U €€ content? =17738957134
perynsuus 89
buotnyeckuii https://www.gosuslugi.r
MOTEHIIN AT u/edu-
81 MOMYJISATHH. content?_=17738957134
MonenupoBanne 89
JUHAMUKHU
ITOMYJIAIHUH.
KpuBble pocta https://www.gosuslugi.r
YHCIIEHHOCTH u/edu-
82 | momymsuuu. content? =17738957134
Kpuseie 89
BBIKUBAHUA
Perymsius https://www.gosuslugi.r
YUCJICHHOCTHU u/edu-
HOIYJSILHIH: POk content? =17738957134
(hakTopoB, 89
83 3aBHCSIIUX U HE
3aBUCAIINX OT
IIJIOTHOCTH.
OKOJIOTHYECKHE
CTpaTCruu BUJI0B
https://www.gosuslugi.r
u/edu-
g4 | Oxonormwicckas content? =17738957134
HUIIIa BUAA. -
89
JIaGoparopHast https://www.gosuslugi.r
pabora u/edu-
85 | «lIpncriocobnennu content?_=17738957134

s CEMSAH paCTCHI/Iﬁ
K PaCCCIICHUIO»

89

61




Buna kak cucrema

https://www.gosuslugi.r
u/edu-

86 T — content?_=17738957134
89
https://www.gosuslugi.r

ApeaJibl BUJIOB. u/edu-
87 DKOJIOTUYECKHE content?_=17738957134
9KBHBAJICHTBI. 89
SaKoHOMEpHOCTH https://www.gosuslugi.r
IOBEACHUS U Wedu-
88 | \mrpami content?_=17738957134
JKUBOTHBIX 89
OO HeCKIe https://www.gosuslugi.r
HNHBAa3nUN U/edU'
89 | gykepomunix content?_=17738957134
BHUJIOB 89
MonynbHas
90 pabota Neb
"DKO0JIOTUs BUIOB
U MOMYJSAIHAN
SaKoHOMEpHOCTH https://www.gosuslugi.r
IIOBEICHUS U u/edu-
91 MHrpaLHH content? =17738957134
JKHUBOTHBIX 89
https://www.gosuslugi.r
Coo011ecTBO u/edu-
92 OpPraHu3MOB — content?_=17738957134
OHOLIEHO3 89
https://www.gosuslugi.r
DKocucTeMa Kak u/edu-
93 OTKpBITast content?_=17738957134
CUCTEMA
89
K https://www.gosuslugi.r
pyroBopoT -
BCIICCTB U ITOTOK U/Edu
94 SHEpIHH B content? =17738957134
3KOCHCTEMCE 89
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https://www.gosuslugi.r

OcCHOBHEIE u/edu-
95 NIOKa3aTeln content? =17738957134
3KOCUCTCMBI 89
https://www.gosuslugi.r
DKOJIOTUYECKHE ufedu-

% MTUPAMUIBI content? =17738957134
89
https://www.gosuslugi.r

Hsmenenus u/edu-

97 CO00IIECTB — content? =17738957134
CYKIECCUHU 89
[Tpupoausie https://www.gosuslugi.r
JKOCHCTEMBEL. u/edu-

gg | KOcHMCTeMBIO3Cp content?_=17738957134
U pEK. 89
OKOCHCTEMEI
MOpEW U OKEaHOB
[Tpupousie https://www.gosuslugi.r
9KOCHCTEMBI. u/edu-

99 DKOCUCTEMBI content? =17738957134

TYHApP, JIECOB, 89

CTEIEeH, MyCThIHb
https://www.gosuslugi.r
u/edu-

100 ~AHTpOMOreHHe tent? =17738957134

3KOCUCTEMBI contents_=
89
YpOOIKOCHCTEMBI. https://www.gosuslugi.r
IIpakTueckas u/edu-
101 | Pabora 0.5 content?_=17738957134
«3yuenue u 89
OIIMCaHUue
yp603K0 CUCTEMBID»
3aKOHOMEPHOCTH https://www.gosuslugi.r
(dhopmupoBaHus u/edu-
102 | OCHOBHBIX 5 content? =17738957134
B3aNUMOJCUCTBUU 89
OpraHu3MoOB B
3KOCUCTEMAx
Poub kackamHOTO https://www.gosuslugi.r
103 | »ddexra u BUAOB- u/edu-

511 (UKATOPOB B
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(yHKIMOHUPOBAH
WU CHCTEMBI

content? =17738957134
89

JlabGopaTtopHas https://www.gosuslugi.r
pabota u/edu-
"Usyacnue content?_=17738957134
paszHooOpasus 89
104 | wmenkux
IIOYBCHHBIX
YJICHUCTOHOTHUX B
pasHbIX
sKocucTeMax"
MexaHu3MbI https://www.gosuslugi.r
BO3JEHUCTBUSA u/edu-
3arpAsHCHUi content?_=17738957134
Pa3HBIX TUIIOB Ha 89
105 ;y60pFaHI/I3MeHHO
OpPraHu3MEHHOM,
MOMYJIAIUOHHOM
1 DKOCUCTECMHOM
YPOBHAX
MeTonon0rus https://www.gosuslugi.r
MOHHTOPHHTA u/edu-
106 | ecrecTBeHHBIX U content?_=17738957134
AHTPOIIOTCHHBIX 89
3KOCHCTEM.
MonynbHas
107 pabota No7
"JKonorus
cooOmecTB"
https://www.gosuslugi.r
bruocdepa — u/edu-
108 | oOmennanerapHas content? =17738957134
000J109Ka 3eMIIH 89
https://www.gosuslugi.r
Yuenue B. U. u/edu-
109 | Bepmuayckoro o content?_=17738957134
ouochepe 89
https://www.gosuslugi.r
3aKOHOMEPHOCTH u/edu-
110 | cymectBoBanus content?_=17738957134
ouochepsl 89

64




https://www.gosuslugi.r

Kpyrosopots!
BEIIECTB U Wedu-
UL e orcoxmmuiecki content?_=17738957134
€ IIUKJIBI 89
3OHAILHOC https://www.gosuslugi.r
HAJIBHOCTbH
orocheps. uledu-
112 1 §choBHbIe GHOMAL content?_=17738957134
CyIIH 89
https://www.gosuslugi.r
Y CTOWYHBOCTD Wedu-

31 Suocheps: content?_=17738957134
89
https://www.gosuslugi.r

DKOJOTHYECKHE u/edu-
114 | xpu3uce! 1 uX content? =17738957134
IIPHUYHHBI 89
https://www.gosuslugi.r
Bo3sgeiicrBue u/edu-
115 | wdenoseka Ha content? =17738957134
ounochepy 89
ARTpOTOTeHHoOE https://www.gosuslugi.r
11 BO3JICMCTBHUE HA u/edu-
6 | pacruremsmpii content?_=17738957134
YKUBOTHBIN MUP 89
https://www.gosuslugi.r
u/edu-

117 | Oxpana npupose! content? =17738957134
89

OcHOBHBIC https://www.gosuslugi.r
TPHHLHILEL u/edu-

118 | YCTOMHIHBOIO content? =17738957134
pPa3sBUTUA
YCJI0BCUYECCTBA N 89
IIPUPO LI
P https://www.gosuslugi.r

AIlMOHAJIBHOC

119 IpHUPOAOIIOJIb30Ba U/Edu-

HHe 1 COXpaHEeHH e content? =17738957134
OMOJIOTHYECKOTO 89

65




pa3HooOpa3us
3emun

120 | OO6oO6IEHNE 1

OBLLEEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

120 7 10.5

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPEJTHEI'O
OBLIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHuUA

ChopMupOBaHHOCTH 3HaHUH O MECTE U POJIM OHMOJIOTMU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHUpa, B
[IO3HAHUU 3aKOHOB TPUPOJBl U PEIIEHUU >KU3HEHHO BaXKHBIX COLUAIBHO-
1 TUYECKHX, SKOHOMUYECKUX, KOJOTMUECKUX MPOOJIeM YeIOBEUECTBa, a TaKXkKe B
pelIeHNH BOIPOCOB PALMOHAIBHOIO IMPHPOIOTOIB30BaHus, B (POPMUPOBAHUU
LIEHHOCTHOTO OTHOILIEHHSI K TPUPO/IE, OOIIECTBY, YETOBEKY; O BKJIa/l€ POCCUICKIX
1 3apyOeXKHbBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OHMOJIOTHH

Bnanenue cucremMoll 3HaHHUU 00 OCHOBHBIX MCTONAaX HAYYHOI'O0 IIO3HAaHMU,
HCII0JIb3YCMbBIX B OMOJIOTHUUECKUX HNCCICIOBAaHUAX XUBbBIX 00BEKTOB M DKOCHCTEM
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Koxa
NPoBePSIEMOro
TpeOoBaHUs

HPOBepﬂeMBIe Tpeﬁona}mﬂ K IIPEIMETHBIM pe3yjabTaTaM OCBOCHUS
OCHOBHOM 06pa30BaTeﬂbH0ﬁ nporpaMmmasl CpeaHeEro o6mer0 Oﬁpﬁf{()BﬂHHﬂ

(ommcanue, W3MEpeHUe, MPOBEICHUE HAOIOECHUN); CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOrE€HHBIX U3MEHEHUN B IIPUPOJIE.

YMeHue BbIABUTATh THIIOTE3bI, IPOBEPSATH UX SKCIIEPUMEHTAIbHBIMH CPEICTBAMH,
dbopMymupys 1elb UCCICIOBAHUS, aHAIM3UPOBATh TMOJYUYECHHBIC PE3YJIbTAThI U
JIeJIaTh BBIBOJIBI.

BrisiBneHue 3aBHCHUMOCTH MEXJYy HCCIEAYEMBbIMH BEIWYUHAMH, OOBSICHEHHE
MOJIyUEHHBIX PpEe3yJbTaTOB U (HOPMYIUPOBAHHE BBIBOJIOB C MCIOJIb30BAHUEM
HAy4YHBIX IOHITUHI, TEOPUI U 3aKOHOB

YMeHue BJIAJIETh CUCTEMOM OHMOJIOrMUECKUX 3HaHUM, KOoTOpas
BKJIFOYAET: OCHOBOIIOJIATAIONIAE OHOJIOTUIECKHE TEPMUHBI W TOHATHS (KHU3Hb,
KJIETKA, TKaHb, OPTaH, OPraHu3M, BU/I, TIOMYJISAIINS, SKOCUCTEMa, OHoIieH03, onocdepa;
MeTa00JIM3M, TOMEOCTa3, KJIETOUHBIA IMMYHUTET, OMOCHHTE3 O€JIKa, OUOTIOJIMMEPHI,
JMCKPETHOCTh,  CAMOPETYJISAIHSI,  CaMOBOCIIPOHM3BE/ICHHE,  HACIIC/ICTBCHHOCTD,
W3MEHYHBOCTbD, SHEPTrO3aBUCUMOCTD, POCT U Pa3BHTHE);

Owoslornueckre Teopuu: kKietouHas Teopus 1. [lIBanna, M. lllnelinena,
P. BupxoBa; KJIOHAJIbHO-CEJIEKTUBHOTO MMMYHHTETA I1. Dpnux,
N.1. MeuynukoBa, XpoMOCOMHas Teopusi HaciencrseHHoctu T. Moprana, 3akoH
3apoabimieBoro  cxoactsa K. bapa, »sBomonmonnas Tteopust Y. JlapBuHa,
CUHTETHYECKasi TEOpUsl IBOJIOLMH, Teopus aHTpornoreHe3a Y. /lapBuna; Teopus
ounoreorneno3a B.H. CykauéBa; yauenne H.I. BaBuiioBa o 1ieHTpax MHOrooOpa3us
U TIPOUCXOXKACHUS KYJIbTYpHBIX pacTeHuil, yueHue A.H. CeBepiioBa o nyTsax u
HaIpaBJIeHUX dBorOIMH, yaeHue B.U. Bepraackoro — o 6uocdepe);

3aKOHbl  (€OIMHOOOpa3us TIOTOMKOB TMEPBOIO  TMOKOJEHUS, paCIlEIICHHs
MIPU3HAKOB, HE3aBUCUMOTI'O Hacje0BaHus Mpu3HakoB ['. MeHaens; CuerieHHoro
HAcJIeIOBaHUSl TPU3HAKOB M HapylleHus cuemieHuss reHoB T. Moprana;
FOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW m3MeHunBoctu H.M. BaBunosa; re-
Hetuueckoro paBHoBecus [[x. Xapau u B. BaiinGepra; 3apo/IbIiieBoro cxocTaa
K. bapa; Ouorenernueckuii 3akoH 3. ['ekkens, ®@. Miomiepa);

IIPUHOUIIBI (LII/ICTOTBI rameT, KOMHHeMeHTapHOCTI/I);

npasuia (MuHumymMma 0. JInbuxa, s3K0J0rnuecKoi nupaMuisl Yucesl, 6MoMacchl U
SHEpIun);

runoressl (koauepsatHoil AWM. Omapuna, nepBuuyHoro OynboHa [Dx. XonpeiiHa,
mukpocgep C. doxkca, pubozuma T. Yek)

YMeHue pemaTb MOUCKOBBIE OMOJIOTHUYECKHME 3aJayd; BBISABIATH MPUYMHHO-
CIIEZICTBEHHBIE CBSI3M MEXJy UCCIEAYEeMbIMH OHOJIOTUUECKUMHU OOBEKTaMH,
IIPOLIECCAMU U SIBIEHUSIMU; J€JIaTh BHIBOIBI U IPOTHO3bI HA OCHOBAHUHM TIOJTy4EHHBIX
pE3YNBTaTOB;
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Kon
NPoBePSIEMOro
TpeOoBaHUs

HpOBepﬂeMLIe Tpeﬁona}mﬂ K IIPEIMETHBIM pe3yjabTaTaM OCBOCHUS
OCHOBHOM 06pa30BaTeﬂbH0ﬁ nporpaMmmasl CpeaHeEro o6mer0 Oﬁpﬁf{()BﬁHHﬂ

COCTABJISITh TEHOTUIMYECKUE CXEMBI CKPELLIUBAHUS JJ1s1 PA3HBIX TUIIOB HACJICIOBAHUS
[IPU3HAKOB Y OPTaHU3MOB, COCTaBJISITH CXEMbl IIEPEHOCA BELLECTB M SHEPrUU
B KOCHCTEMaX (LIENU MUTAHUS], TUILEBbIE CETH)

YMeHHne yCTaHaBIMBATh B3aMMOCBSI3M MEXAYy CTPOCHHEM U (DYHKIHAMU:
OpraHouJIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMd M CHUCTEMaMU OpraHOB Yy
pacTeHMi, )KUBOTHBIX U YE€JIOBEKa; MEXAy ATalaMu oOMEHa BEILECTB; dTanamu
KJIETOYHOTO IIUKJIA ¥ YKU3HEHHBIX [IUKJIOB OPTaHU3MOB; 3TallaMi YMOPHOHAILHOTO
Pa3BUTHSI; TEHOTUIIOM U (GEHOTUIIOM, (DEHOTUIIOM U (PaKTOpaMH CpeJibl OOUTaHUS;
MpoLIeCCaMU ABOJIIOLMHY; JBUKYIIMMHU CUJIAMHM aHTPOIIOTEHE3a; KOMIIOHEHTaMU
Pa3IMYHbIX SKOCUCTEM U MPUCIIOCOOTIEHUSIMUA K HUM OPraHU3MOB

VYmenue BBLICIATE CYILICCTBCHHLBIC ITPU3HAKHU

CTPOCHHA BUPYCOB, KICTOK IIPOKAPHUOT W JYKApHUOT, OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOTE€OIIEHO30B, DKOCHUCTEM B OHOochepsr;
CTPOEHMS OPTraHOB ¥ CHCTEM OPraHOB PaCTEHUI, ’)KUBOTHBIX, YEJIOBEKA; ITPOLIECCOB
KU3BHCACATCIBbHOCTH, IMPOTCKAOIINUX B OpraHu3Max paCTeHHﬁ, JKUBOTHBIX U 4YE€-
JIOBEKa; OMOJIOTHYECKUX TPOIleccoB: oOMeHa BemecTB (MeTrabonm3m), UHQOP-
MallM¥ ¥ TIPEBPAIICHUS SHEPTHH, OpOKEeHHs, aBTOTPO(PHOTO U TeTepoTpoPHOTO
TUIIOB THTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MeH03a, TaMeToreHesa,
AMOpHOTeHEe3a, MOCTAIMOPHOHAIBHOTO PAa3BHTHS, Pa3MHOKCHHUS, WHAWBHIYAIIb-
HOTO pa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3aUMOJICHCTBUSI TCHOB, TE€TEPO3UCA;
JNCWCTBUH HCKYCCTBEHHOTO OTOOpa, CTaOWIM3HMPYIOMIETO, JBWXKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpA; ajIOMATPUUECKOTO U CUMIIATPUIECKOTO
BHUJI000pa30BaHUS; BIHSHUS IBHKYIIUX CHJI SBOJIFOIIMH HA TeHO(OH/T IO MYJISIINH;
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K CcpeJie OOMTaHusI, Yepe0BaHMsI HAllPpaBICHUN
HBOJIIOIIMH; KPYTOBOPOTA BEHIECTB U MIOTOKA YHEPTUH B SKOCHCTEMAX

ChopmMupoBaHHOCTh YMEHHS BBIICIATH CYIIECTBEHHBbIE MPU3HAKU BUPYCOB,
KJIETOK TPOKapUOT U  DYKApHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, BU/IOB, OHMOreoIIeHO30B u HKOCHUCTEM;
0COOCHHOCTH TPOIECCOB OOMEHA BELIECTB U MpPEBpAIlCHUs SHEPrUU B KIETKE,
(dhoTOCHHTE3a, MIACTUYECKOTO M SHEPreTHUECKOTO 0OMEeHa, XeMOCHHTE3a, MUTO34,
Melo03a, OIUIOJAOTBOPEHHUS, PAa3BUTHUS U PA3MHOKEHUS, HHIUBUIYATHHOTO pPa3-
BUTHS OpraHu3Ma (OHTOTreHe3a), OOpHOBI 3a CYIIECTBOBAHME, E€CTECTBEHHOTO
ot0Oopa, BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpeie OOUTaHMUs,
BIIUSIHUSL KOMIIOHEHTOB DKOCHCTEM, aHTPOTIOTEHHBIX U3MEHEHUH B IKOCHCTEMAax
CBOEI MECTHOCTH, KPYTrOBOPOTA BELIECTB M MPEBpAlIeHUs YHEPTUU B Orochepe

YMeHue HCIOJb30BaTh COOTBCTCTBYIOIIHUEC  ApPT'YMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYEO
TCPMHUHOJIOTHUIO U CUMBOJIMKY UIA JOKA3aTCIILCTBA POACTBA OPIraHU3MOB PA3HBIX
CUCTCMATUYCCKUX TPYHIl; B3aUMOCBA3U OPraHU3MOB U CPCJbI 06I/ITaHI/I$I;
CANHCTBA YCIIOBCYCCKUX PaAC, HeO6XOI[I/IMOCTI/I 310pOBOT0 06pa3a JKU3HH, COXpa-
HCHUA pa3Hoo6pa3I/I;1 BUJIOB MU 3KOCHCTEM KaK YCIOBHA COCYHICCTBOBAaHUA
IIPpUPOABI U YCJIOBCUCCTBA

YMmenue KPUTHYCCKHU OLCHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO COACPIKAHUSA,
HHTCPpHOPCTUPOBATE OTUYCCKHUC ACIICKTBI COBPEMCHHBIX HCCIIEJOBaHUII B
6I/IOJ'IOFI/II/I, MCIUIIMHCE, 6I/IOTeXHOHOFI/II/I; paccMaTpuBaTh ria00abHbIC
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Koxa

IIpoBepsiemble TpeOOBaHMSA K IPeAMETHBIM pe3y/JbTaTaM OCBOCHUS
NpoBepPsIeMOro

OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 00mero 06pa3oBaHus
TpeOoBaHUs

9KOJIOTHYECKHUE TPOOIeMbI COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIIECHUIO K HUM
COOCTBEHHYIO MTO3HIIHIO

HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPSAEMbBIX HA EI'D I1O

BUOJIOI'NHU
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 buosorus xak Hayka. JKuBbIe CHCTEMBI U UX H3yYEHUE
CoBpemenHas Ouosorus — KOMILJIEKCHAs HayKa. buonornueckue HayKHu

U u3ydaemMble UMM TpoOnembl. DyHaaMeHTanbHbIe, NPUKIAJHBIE U TIOUCKOBBIE HAy4YHBIE
HCCIIeIOBaHUS B OUOJIOTHUH.

11
3HaueHue OMOJOTHMH B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI MHpA.
[Ipodeccun, cBszanHble ¢ OWOJOTHEN. 3HAYCHUE OMOJIOTHMH B TPAKTUYECKOU JIESATEIHHOCTH
YEJI0BEKA: MEJIMIMHE, CEIbCKOM X0351CTBE, TPOMBIIIIEHHOCTH, OXpaHE PUPOIbI

JXuBbie cHcTeMBl Kak MpeaMeT u3ydeHus Ouosiornu. CBOWCTBA KHMBBIX CHCTEM: EIHHCTBO
XAMHUYECKOTO COCTaBa, IUCKPETHOCTh M IEIIOCTHOCTh, CIIOKHOCTh W  YIOPSIAOYCHHOCTH
CTPYKTYPBI, OTKPBITOCTh, CaMOOPIaHU3allUs, CAaMOBOCIIPOM3BEIICHHE, Pa3ApPaKUMOCTh, W3MEH-
YHBOCTbH, POCT U Pa3BHUTHE.

1.2
YpOBHM OpraHHU3aliH KUBBIX CUCTEM: MOJICKYJISIPHBIH, KJICTOYHBIH, TKAHEBBIH, OpTraHU3MEHHBIH,
MOMYJIAIIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OuoreorneHoTH4eckuii), ouochepusiii. Ilpomecchr,
MPOUCXOJISIINE B JKUBBIX cucTeMaxX. OCHOBHBIC TpHU3HAKK >KUBOro. JKWM3HBb Kak (opma
CYIIECTBOBAHHS MATCPHH

Mertoapl Ouonorndyeckoit Hayku. HaOmropeHue, mM3aMepeHHE, JKCIEPUMEHT, CHUCTEMaTH3allHs,
MeTaaHanu3. [ToHsTHE 0 3aBUCHMOI 1 HE3aBUCHMO# TiepeMeHHO#. [lmaHnpoBaHue SKCIIEpUMEHTA.
[TocranoBka u npoBepka runote3. Hynesast runores3a. [loHsTHE BBIOOPKH U €€ JTOCTOBEPHOCTS.
Paz6poc

B Ouonormdeckux aaHHBIX. OIlEHKa JOCTOBEPHOCTH TOJYYEHHBIX pe3ylnbTaToB. I[IpudnHbI
WCKa)KCHUS Pe3yJbTaTOB dKCIIeprUMeHTa. [IoHsITHE CTaTHCTHYECKOTO TecTa

1.3

2 Knerka kax Ononoruyeckas cucrema

Knerka — cTpykTypHO-(pyHKIIMOHAIBHAS €JMHULA KHUBOTrO. MCTOpHsS OTKPBITUS KIETKH. PaboTh
P.I'yka, A. Jlesenryka. Knerounas teopus (T.IlBann, M. lllnelinen, P. BupxoB). OcHOBHBIE
IOJIO’KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

2.1
MeToab! MOJIEKYISPHOH U KJIIETOYHOM OMOJIOTMH: MUKPOCKOIUS, XpoMaTorpadusi, a1eKTpodopes,
METOJI MEYEHBIX aTOMOB, Au(pdepeHnnanbpHoe HeHTpUPYrUpoBaHKe, KYIbTUBUPOBAHUE KIIETOK
XHMMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpO- U YIbTpaMUKpOdIeMEHThl. Boga u €€ poib Kak
29 pPacTBOPUTEIIS, PEAr€HTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH, TEILIOPEryIsaunu. MUHEpaIbHbIE

BCIICCTBA KJICTKH, UX OuoJtoruyeckas POJIb. Pob KaTHOHOB ¥ aHMOHOB B KJIETKE.
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Bbuonornyeckue monumepsl. benkn. AMHHOKUCIOTHBIM cocTaB 0enkoB. CTPYKTYphl O€IKOBOI
MoJiekysbl. llepBuuHasi cTpykTypa Oenka, TMENTHAHAS CBsI3b. BTopuuHAas, TpeTHYHAsd,
4yeTBepTUYHAst CTPYKTyphl. Jlenatypaunus. CoiictBa OenkoB. Kiaccudukanus OenxoB. buo-
Joruueckue PyHKIIH OEITKOB.

VYrneBonsl. MoOHOCAaxapuabl, Aucaxapuipbl, OJIMTocaxapuiasl W monmucaxapuiasl. OOmuil 1iaH
CTpOCHUS M (PU3HKO-XUMHUYECKUE CBOMCTBA yIiIeBOA0OB. bronornueckue GyHKINN yriieBOIOB.

Jlunuapl. IMuapodunsHO-TUIPOPOOHEIE CBOICTBA. Knaccuduxarus
0B, Tpurnunepust, Gocouuab], BOCKH, CTEPOH L. brojornueckue byHKIIIT
munuaoB. OOmume cBolicTBa OMOJNOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K

CaMO3aMbIKaHUIO, MOJYIIPOHUIIACMOCTD.

Hyxneunossie kucnotsl. IHK u PHK. Ctpoenue HykinenHoBbix kucioT. Hykneotuast. [punnun
koMiiemeHtapHoctu. [IpaBuno Yapradpda. Crpykrypa JAHK — gBoitHas crupalis.
Mectonaxoxaenue u 6uonoruueckue Gpynxnuu JHK. Buapst PHK. ®ynknun PHK B kietke.

Crpoenne Monekyiasl AT®. Makposprudyeckue cBsizu B MoJiekysie AT®. buonorudeckue
¢byukuun AT®. BoccTranoBneHHbIe TepeHOCUUKH, X GyHKIUH B KieTke. CekBenuponanue JJHK.

CtpykrypHas Ouomorus: OHOXMMHYECKHE U OHOPU3MYECKHUE HCCICAOBAaHHUS COCTaBa |
MPOCTPAHCTBEHHOM CTPYKTYPBI OMOMOJICKYJT

2.3

Tumbl  KJIETOK: dyKapuOTHYeCKass W  mpokapuoTwueckas. CTpyKTYpHO-(yHKIMOHATHHBIC
00pazoBaHUs KIETKH.

Crpoenune mpokapuoTHdyeckod kieTku. KiertouHas cteHka Oakrepuit u apxeil. OcoOeHHOCTH
CTpOEeHUS reTepoTpodHOM U aBTOTPO(PHOM MPOKAPUOTUYECKUX KIETOK. MECTO U poJib MPOKAPUOT
B OMOIIEHO3aX.

CtpoeHrie ¥ (QYHKIMOHUPOBAHHE 3YKApUOTHYECKOW KieTku. [lnmazmarmueckas MemOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHYeCKOW MeMOpaHbl. TpaHCIOPT BeHIECTB 4Yepe3
MJIa3MaTHYECKyI0 MeMOpaHy: naccuBHbBIN (Auddy3us, ooneruyéunas audy3us), akTUBHBIN (TIep-
BUYHBIN M BTOPUYHBINA aKTHBHBII TpaHcnopt). [losynpoHuiiaeMocTh MeMOpanbl. PaboTa HaTpuii-
KaJTMeBOTr0 Hacoca. DHJOIMTO3: MUHOLMUTO3, (aronuto3. Ok3ouuto3. KietouHas creHka.
CtpykTypa 1 (YHKIUHU KIETOYHOU CTCHKH PACTCHHIA, TPHOOB.

[uromnasma. Iluto3ons. ILlutockener. JIBwkeHune npurtomuasMmbl. OpraHouisl — KIIETKH.
OnHomeMOpaHHbIE OpraHOMAbI KIETKH: 3HjpomIazmaTuyeckas cetb (BI1C), anmapat ['osbmxy,
JM30COMBI, MX CTpOeHHe U (yHKIMU. B3auMocBA3b OAHOMEMOpPAHHBIX OPraHOUAOB KIETKH.
Ctpoenue rpaHylsipHOro petukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuil (arpaHymnsapHBIN) 3HIOIUIa3MAaTHUECKU peTHKyayM. CekpeTopHas GyHKIUSA
anmapara ['onbxu. TpaHCcOpT BEIECTB B KJIETKE. Bakyonn pacTUTENbHBIX KI€TOK. KneTounsii
cok. Typrop.

HOJ'IyaBTOHOMHHe OpPraHOUAbI KJICTKHU: MUTOXOHAPUH, IIJIACTUBI.
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CTpOCHI/Ie u (I)yHKLII/II/I MI/ITOXOHI[pI/Iﬁ U IJ1aCTuA. HepBI/I‘-IHBIe, BTOPHUYHBIC U CJIOKHBIC IJIACTUABI
(OTOCHHTE3UPYIONIUX JYKAPUOT. XJIOPOILIACTHI, XPOMOIUIACTBI, JIEHKOIUIACTHI ~ BBICIIUX
pacTeHui.

HememOpannsie opraHouasl kierku CrpoeHne u GyHKIMU HEMEMOpaHHBIX OPraHOMIOB KIIETKH.
PuGocombl. MukpodunameHTsl. MpllleyHbIe  KIETKH. MUKpoTpyOouku. KieTrouHsli wmeHTp.
CrpoeHue u IBKEHNE )KTYTUKOB U pecHu4eK. MUKpOTpyOOUKH HUTOIUIa3Mbl. L{eHTproIb.

SAnpo. Obonouka sapa, XpOMaTUH, KApUOILIa3Ma, SAPBIIIKY, UX CTPOCHUE U PyHKIUU. S epHbII
0enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE pacnookKeHHe XpoMOcoM B HHTepha3HoM sjipe. benku
XpoMaTHHa — THCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAs XapaKTEpPUCTHKA KJIETOK JYKapHOT (pacTUTENbHOH,
YKUBOTHOM, IpHOHOIN)

2.4

AccuMmWIAIMS YU JAUCCUMUJISIMS — JBE CTOPOHBI MeTabosm3Ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOQHBIN U reTepoTpOodHBIN. YUacTHe KHUCI0poaa B 0OMEHHBIX Mpolieccax. JHEPreTUYECcKoe
obecnieueHue kieTku: npespaiienrne ATO B o0OMeHHBIX nponeccax. DepMeHTaTUBHBIN XapakTep
peakiuii KIeTogyHoro Mertadom3ma. GepMeHThI, UX CTPOSHHE, CBOMCTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTHBAaTOpBI
1 OeNKU-UHTHOUTOPBL. 3aBHCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHUI OT pPa3IUYHBIX
(hakTopoB.

[lepBuyHBIN CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DoTocuHTE3. Poib XJIOpOIIacToB B
nporecce Gorocunre3a. CreroBast U TeMHOBas ¢a3bl. [IpoaykTuBHOCTH oTocHHTEe3a. Briusaue
pa3IUuYHBIX (HAKTOPOB HA CKOPOCTHh (OTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

Xemocunre3. Pa3HooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUUIMpYIOlue OaKTepHH,
xKese300aKTepun, cepobakTepuu, BOIOPOAHbIE OakTepuu. 3HaU€HUE XeMOCHHTE3a.

AnHa’poOHBIe OpraHu3Mbl. Buasl OpokeHws. I[IpoayKkThl OpOKEHHS M WX HCIHOJb30BaHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHHU3MBl KaK OOBEKTHl OHWOTEXHOJOTHH U BO3OYIAMTEIH
00JIE3HEN.

A9pO6HI>IC OpPraHnu3MBEbI. OTansl QHCPIreTUYCCKOIro oOMeHa. IloaroroButenpHbIi 3Tan. I TUuKoIN3 —
6eCKI/ICJ'IOpOI[HOC PacICIICHUC T'JIFOKO3LI.

buosiorndyeckoe OKMCIIEHUE, WJIM KJIETOYHOE JbIXaHHe. PoJib MHTOXOHIpUH B MpoIleccax
ouosornyeckoro okucieHus. Lluximdeckue peakumu. OxucnutenbHoe GochopunupoBaHue.
[IpeumymiectBa a’poOHOTO MyTHd OOMEHa BEUIECTB Mepel aHa’dpOOHBIM. DPQPEKTUBHOCTD
HHEPreTHYECKOro oOMeHa

2.5

Peaxnuu maTtpuyHOro cunTes3a. IIpyHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MATPUYHOTO CUHTE3A.
Peanuzanus HacnencTBeHHOM nH(popMaruu. ['eneTnueckuii koJ, ero cBoiictBa. TpaHckpunuus —
MaTpHUYHBIN CUHTE3 PHK. [TpuHLATIBEL TPAHCKPHUIILIUHN: KOMILIEMEHTAPHOCTb,
aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD. TpaHcmsanus U e€ stansl. Y4dactue TpaHcnopTHeix PHK
B OnocuHTe3e Oenka. YcnoBus ouocuntesa oenka. Koauposanue amuHokucnot. Ponb pudocom B
OuocuHTe3e OenKa.
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Opranuzanysg reHomMa y NpoKapHoOT M 3yKapuoT. Peryisius akTUBHOCTH I'€HOB y IPOKApHUOT.
l'umorteza omepona (@. XKako0, XK. Mano). Perymsmmsi OOMEHHBIX MPOIIECCOB B KIETKE.
Knerounsliit romeocras.

Bupycsl — HekJieTouHbIe (POPMBI KU3HH M 00IHUTraTHBIC Mapa3suThl. CTPOCHUE MPOCTHIX M CIIOKHBIX
BHPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycusie 3a0oneBaHus yenoBeka, )XMBOTHbIX, pactenuid. CIIN/, COVID-19, conuansHbie n
MEJUIMHCKUE MPOOIeMbl

2.6

Knertounsiil muki, ero nepuoasl u perynsuusa. Marepdaza u muro3. OcoOeHHOCTH MPOIIECCOB,
npoTekaromux B wuHTepdaze. IloaroroBka KiIeTku K JeleHHI0. [IpecHuHTeTHYecKHit
(MOCTMUTOTUYECKUI), CUHTETUYECKUI W IMOCTCHUHTETHYECKUH (MPEMUTOTUYECKUI) MEepUO bl
UHTEpPasHbl.

Martpuussiii cunare3 JTHK — permukanus. [Ipuamuns! perumkanuu JIHK: kommuieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIM ~ CHHTE3, AaHTUNApAJIeTbHOCTh. Mexanu3m  permkanuun — JIHK.
Xpomocombl. CTpoeHrne XpoMOCOM. TeoMephl B TeloMepaza. XPOMOCOMHBIN Ha0Op KIIETKH —
KapuoTHIl. JIUIIOMAHBI W TamIouIHBIM HAOOpPBl XPOMOCOM. ['OMOJIOTHMUYHBIE XPOMOCOMBI.
[TonoBsIE XpPOMOCOMBL.

JHenenne kinetkn — MuTo3. CTaguu MHUTO3a M MPOMCXOAIINE B HUX MPOIECCHl. THITBI MUTO3a.
Kapuokunes u nurokuHes. bruonornyeckoe 3HaueHre MUTO3a. Perymnsaius MUTOTHYECKOTO ITUKIIA

kneTku. [IporpamMmmupyemas kietodHasi rubesnp — aromnTos.

qDYHKHI/IOHaIII)HaH T'C€HOMUKa

Opranusm kak Ouooruyeckas cuctema

3.1

OI[HOKJ'IGTO‘{HBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpIraHU3Mbl U MHOT'OTKAHEBBIC OPraHU3MBlI.

@opMBl pa3MHOMKEHUSI OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTHBHOE) W M0JI0BOE. Bujibl
0€ecIo0I0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIIALMS, pparMeHTalus, KIOHUPOBAHUE.

[TosmoBoe pasmuoxxkeHue. [lonoBeie kneTku, Wik rameTsl. Meio3. Craauu meio3a. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buosormueckuii cMbIC Melo03a W IOJIOBOTO IIpoliecca.
Meiio3 1 ero MeCTO B KU3HEHHOM ITMKJIE OPraHU3MOB.

IIpenzapoapiieBoe pazButue. ['amerorenes y »kuBoTHbIX. [lonoBbie xene3pl. OOpazoBaHue U
pa3BuTHE TMOJIOBBIX KIeTOK. CrepmaroreHe3 M ooreHe3. CTpoeHHE IOJIOBBIX KIIETOK.
OmoioTBOpeHHe U 3MOpPUOHATBHOE pPa3BUTHE KMBOTHBIX. CrOCOOBI OIJIOJOTBOPEHMS: Ha-
pyxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Cragum 3MOpHOreHe3a >KMBOTHBIX (HA
npumepe aarymku). Jpoonenue. Tumsl apoGnenns. OcoOeHHOCTH IpOOIeHUS MICKOMUTAOIINX.
3apopliieBble TUCTKH (TacCTpyJsAIMs). 3akiagka OpraHoB M TKaHEW W3 3apOJIbIIIEBBIX JIMCTKOB.
BsanmHoe BiusHUE YacTeil pa3BHBArOIIErocs 3apojbiiia (3MOpUOHATbHAS MHIYKINA). 3aKIaaKa
IJIaHa CTPOEHUS KUBOTHOTO KaK pe3yibTaT UEPAPXUUYECKUX B3aUMOJICHCTBUI IreHOB. BnusiHue Ha
SMOPHUOHAIBHOE PAa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CpeJIbl.
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Poct u pazButne xuBOTHBIX. [locTamOpuoHanbHelii nepuos. IIpsmoe m HempsiMoe pa3BUTHE.
PazButne ¢ meramopdo3zom y OecCro3BOHOUHBIX M MO3BOHOYHBIX >KMBOTHBIX. bromormueckoe
3HAQ4YEHHWE IMPSIMOrO0 M HENPSAMOTO Pa3BUTHs, UX PACIPOCTPAaHEHUE B Ipupone. Tumel pocra
KHUBOTHBIX. DaKTOPBI PErYISILIUU POCTA KUBOTHBIX M 4YenoBeka. CTamuu MOCTIMOPHOHAIHHOTO
pa3BUTHUsA y )KUBOTHBIX U 4eoBeKa. [leprnoibl OHTOreHe3a 4esloBeKa.

PasmHoxenne u pasButHe pacteHuid. ['amerodur u cmopodur. Meio3 B KM3HEHHOM ITHKIIE
pactenumii. OOpazoBaHue crop B mpoliecce Melio3a. ['amerorenes y pacteHuii. OIiof0TBOPEHHE U
pa3BUTHE pPACTUTEIBHBIX OpPraHU3MOB. J[BONHHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUU.
OO6pa3oBaHue U pa3BUTHE ceMeHU. MexXaHU3MBbl PEryJslui OHTOT€HEe3a Y PACTEHUH U KU BOTHBIX

3.2

Hcropust craHoBIIEHUs M Pa3BUTHS T€HETUKH Kak HayKu. OCHOBHBIC T€HETHUECKHE MOHATUS U
CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUJICIbHBIE TE€HBI, QJIbTEPHATUBHBIC MPHU3IHAKH,
JIOMUHAHTHBIM U PElleCCUBHBIA MPHU3HAK, TOMO3UI0Ta, TE€TEPO3UT0Ta, YUCTAsT JTUHUS, THOPHUIBI,
reHoturn, (eHotun. OCHOBHBIE METOJIbI TE€HETHUKU: THOPUIOIOTHYCCKUN, ITUTOJOTUUECKHM,
MOJIEKYJISIPHO-T€HETUYECKUI

3.3

Monorubpuanoe ckpemuBanue. [lepBbrii 3akoH MeHnmenss — 3aKOH €IuHOO0Opa3us THOPUIOB
nepBoro nokoJsieHus. [IpaBuno nomuaupoBanus. Bropoit 3akoH Menzaenst — 3aK0H paculeruIeHUs
npusHakoB. lluTonornueckne OCHOBBI MOHOTHOPHIHOTO CKpelIMBaHMs. [ UIOTE3a YUCTOTHI
ramMer.

AHanmuzupyroiiee ckpenpBanue. [IpoMexXyToOyHBIM XapakTep HacieaoBaHus. Paciiemienue
MPU3HAKOB MPU HEMOJIHOM JOMHHHUPOBAHUU.

JlurnbpuaHoe ckpeniuBanue. Tperuidd 3akoH MeHAeNnss — 3aKOH HE3aBUCHUMOTO HAaceAOBaHUS
npu3HaKoB. [{[uToornvyeckue 0CHOBBI JUTHOPUIHOTO CKPEIIHMBAHUS.

CHGHJ’ICHHOG HACJICJOBAaHUC ITPHU3HAKOB. Pa6ote T. MopraHa. CHCHJ’ICHHOG HaCJICJ0BaHUC I'CHOB,
HapyImCHUEC CUCIIICHHA MEXKAY 'CHaAMU. XpOMOCOMHaH TEOpHUs HACICACTBCHHOCTH.

T'enetuka noJja. XpOMOCOMHBIH MEXaHU3M OIpeaCICHUS oJa. AyTOCOMBI
M TI0JIOBBIE XPOMOCOMBI. ['OMOTraMeTHBI W TeTeporaMeTHBIM moJj. ['eHeTnueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HaciienoBanue npru3HaKoB, CIEIIIICHHBIX C TTOJIOM.

l'enotun kak wenocTHas cuctema. llneloTponuss — MHOXKECTBEHHOE JEMCTBHE TeHa.
MHoxecTBeHHBIN aymienu3M. B3auMopelicTBue HealIeNbHBIX TE€HOB. KoOMIUIEMEHTapHOCTb.
Onucras. [Tomumepus

3.4

BiaumoneiictBre reHoTHIa U cpepl mpu GopmupoBaHun (eHotuna. V3MeHUYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJNMYECTBEHHbIE MPHU3HAKU. BHIBI HW3MEHUMBOCTH: HEHACIEACTBEHHAs U
HaCJIeICTBEHHAsI.

MoaudukaionHas M3MeHYMBOCTb. Ponb  cpensl B (OPMHUPOBaHMM — MOAM(PUKAIIMOHHON
n3MeHunBocTH. HopMma peakuuu npusHaka. BapualMOHHBIM P W BapUallMOHHAas KpuBas
(B. Moranncen). CoiictBa MOAN(HUKAIIMOHHON N3MEHYMBOCTH.

I'enoTunmueckas n3mMmeHUnBOCTh. CBOMCTBA TEHOTUITMYSCKOM N3MEHYNBOCTH. Bupl reHOTHIINYECKOM
HN3MCHYMBOCTH: KOM6I/IHaTI/IBHaH, MyTalluOHHas.
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KomOuHaTtuBHAasT W3MEHYMBOCTh. MeHO3 U TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATUBHOU
M3MEHYMBOCTH. PoJThb KOMOMHATUBHON W3MEHYMBOCTH B CO3JJAHUHM T€HETHUECKOTO Pa3HOOOpasus B
IIpeaesIax OJHOTO BHJIA.

MyratmoHHasi ”3MEHYMBOCTb. Bupl MyTaluii: reHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. CIIOHTaHHbIE U
MH/IyLIMPOBaHHbIE MyTalluu. SIiepHble U HUTOILIa3MaTHueckre MyTaunu. CoMaTn4ecKue U MoJI0BbIe
Myrauuu. lIpuyvHBI BO3HMKHOBEHMS Myranui. MyrareHsl M KX BIMSHHE HAa OPraHU3MBIL.
3aKOHOMEPHOCTH MYTALMOHHOI'O IIPOLIECCa. 3aKOH I'OMOJIOTMYECKHX PSIOB B HACIIEACTBEHHOU
n3menunBocty (H.U. BaBuios). BHesnepHas N”3MEeHYMBOCTh U HACJIECTBEHHOCTh

3.5

Kapuotun yenoBeka. MexayHapoaHasi IporpaMMa HCCIIEOBaHUSI T€HOMa 4eloBeka. MeTobl
M3y4YeHUs] TEHETHMKU YeNOBEKa: TeHEAIOTHYeCKUl, OJIM3HENOBbIN, I[MTOT€HETUYECKUN,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJICKYJSIpHO-TeHeTHUUeckuii. CoBpeMEHHOE OMNpe/eIeHIe
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTHUITMPOBAHUE, B TOM Yrcie ¢ momorisio [11[P-
ananu3a. HacnenacrBennble  3a0oJsieBaHMsl  4YenoBeka. [€HHBIE W XpOMOCOMHBIE  00JIE3HH
yenoBeKka. bonesHn ¢ HaCIeICTBEHHOW MPEApacIoiOKEHHOCThIO. 3HAUEHHE MEIUIIMHCKOM
TeHETUKU B TPENOTBpAIEHUH M JIEYEHUU TEeHEeTHYeCKHUX 3abosieBaHuil uyenoBeka. CTBOJIOBBIE
KJIETKH

3.6

Jomectukanusi U cenekuus. 3apoKICHUE CENeKIMU U noMectukanuu. Ydenne H.M. BaBuioBa o
I.[GHTan HpOI/ICXO)K)IeHI/If{ 158 MHOFOO6paSI/I5[ Ky.]'II)TypHI)IX paCTeHHfI. POJ'II) CCJICKIINN B CO3daHUN
COpTOB paCTeHI/II\/’I 158 HOpO,Z[ JKNBOTHBIX. COpT, nopona, mITaMM. 3aKOH TOMOJIOTUYCCKUX pH}IOB B
HacJieIcCTBeHHOM m3MeHunBocT H.M. BaBuiioBa, ero 3HaueHue Aj1si CENEKIIMOHHON paOOThI.

MeTtomp! ceneKIMOHHOM paboThl. MICKyCCTBEHHBIN OTOOP: MAaCCOBBIM W MHIUBUTyaTbHBINA. JTaIlbl
KOMOWMHAIIMOHHOM ceNeKIuu. McnbiTanue mpou3BoauTeNeH 10 TOTOMCTBY. OTOOP 10 T€HOTHITY C
MTOMOIIIBIO OIICHKU (PEHOTHIIA TOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIisio ananm3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CeJEKIIMOHHONW paboThl. PaguarimoHHBIH U XUMHYECKHI
MYyTareHe3 Kak HCTOYHUK MYTaIllMK y KYJIbTYPHBIX (OpM OpraHu3MoB. Vcnoss30BaHre TEHOMHOTO
penaKTUpOBaHUsS U MeTOJ0B pekoMOMHaHTHBIX JIHK 11 mosrydenus ucxomanoro marepuana s
CEJIEKIIMH.

[Tomy4yenue monuruion0B. BHyTprBHI0Bast ruOpuu3anyst. bim3KopoICTBEHHOE CKpelMBaHue, WA
uHOpuAuMHr. HepoacTBeHHOE CKpelMBaHUE, WM ayTOpuAuHr. [erepo3uc M ero MNpUYMHBL
Hcnonp3oBanue rereposuca B cenekimn. OtpanénHas ruOpummsanus. [IpeoponeHune Oecriioams
MEKBHJIOBBIX THOPHUIIOB. JIOCTIKEHHUS CEeIEKIIMU PACTCHUI U )KUBOTHBIX

3.7

O6’LCKTLI, HCIIOJIB3YCMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KJICTOYHBIC M TKAHCBBIC KYJIbTYDBI,
MHUKPOOPIraHu3Mbl, HX XdPaKTCPUCTUKA. Tpa,[[I/II_II/IOHHaSI OHOTEXHOJIOTHS: XJ'IC6OH€“I€HPIC,
MOJIYUYCHHUC KUCIOMOJIOYHBIX IMPOAYKTOB, BHHOJCIIHC. MI/IKp06HOH0rH‘leCKﬂﬁ cuHTe3. OOBEKTHI
MI/IKpO6I/IOJ'IOFI/ILIeCKI/IX TEXHOJIOTHH. HpOI/I3BOI[CTBO 66.]'[1(8., AMHWHOKUCIIOT 151
BUTAMHUHOB. I/ICKYCCTBGHHOG OINIOJOTBOPCHUC. PeKOHC’I’p}’KHI/IH SIALIEKIECTOK H KIIOHUPOBAHUC
’KMBOTHBIX. MeTo TPaHCIUIaHTalUU SAACp KICTOK.

XpoMOCOMHAss M TE€HHas WHXKeHepus. VCKyCCTBEHHBI CHHTE3 T€Ha M KOHCTPYMPOBAaHHUE
pexomOuHanTHbeIX JIHK. JlocTikeHuss u mepcrnekTHBBl XPOMOCOMHOM M T'€HHOW HMH)KEHEPHH.
Menuiackre 6uotexHooruy. Mcenonb30Banue CTBOJIOBBIX KIETOK

Cucrema u MHOF006pa3I/Ie OpPraHn4cCKoro Mmupa
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buonornueckoe pasnooOpazue opranusmMoB. COBpeMEHHAs CHCTEMa OPraHMYecKOro MHpa.
HpI/IHHI/IHbI KJIaCCI/I(i)I/IKaL[I/H/I OpraHmusMoOB. OCHOBHBIE CHCTEMATHYECKHUE T'pyImbl OpraHu3MOB.

Oco0eHHOCTH CTPOCHHUS | KU3HEACIATSILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJICTOYHBIE TPHUOBI, OTHOKIETOYHBIC BOJOPOCIH, APYrUe NPOTUCTHL. KoJIOHMATBHBIC
OpraHu3Mbl. JI[BIJKEHHE OJIHOKJIETOUHBIX OpPraHU3MOB: aMEOOUJIHOE, KT'YTHKOBOE, PECHHUYHOE.
3ammTa y OJHOKJIETOYHBIX OPraHu3MoB. Pa3ipakMMOCTh Yy OJIHOKJIETOYHBIX OPTraHHU3MOB.
Takcucer

4.2

MHOrokieTouHbIe pacTeHus. B3auMocCBs3b YacTeid MHOTOKIIETOYHOTO Oprann3Ma. TkaHH, OpraHbl
U CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO opranm3ma. Opranu3sM Kak eauHoe Iienoe. TkaHu
pacteHui. TUITBI paCTUTENBHBIX TKaHEH: 0Opa3oBaTebHAas!, TOKPOBHAs, TPOBOIAIIASL, OCHOBHAS,
MexaHnyeckas. OcoOEHHOCTH CTpOeHUs, PYHKIMI U PacloyioKeHHsl TKAaHEH B OpraHax pacTeHUl

4.3

BereratuBHble 1 reHepaTUBHBIE Opranbl pacTeHui. DyHKIIMKM OPraHoB U cucTeM opraHoB. Kapkac
pacteHui. /[BM>KeHME MHOTOKJIETOYHBIX PACTEHHI: TpONM3Mbl U HacTUu. [lornoimeHue BOJbI,
YTJIEKUCIIOTO ra3a U MUHEpaIbHBIX BEIeCTB pacTeHusiMu. J{pixanue pacrenuil. Juddysus razon
yepes3 MOBEPXHOCTh KIIETKU. TpaHCOPTHBIE CUCTEMBI pacTeHH. Boiienenue y pactennii. 3amura
Y MHOTOKJIETOYHBIX pacTteHuid. Kyrukyma. CpencrBa NMAcCMBHOM M XUMHUYECKOW 3allUTHI.
duroHIUALL.

PaSHpa)KI/IMOCTB nu perynﬂum[ y OpFaHI/ISMOB. PaSHpa}KI/IMOCTI) 58 perynﬂum[ y MHOTOKJICTOYHBIX
pacteHuii. PocToBbI€ BENIECTBA M MX 3HAYEHHUE

4.5

MHOroKJIeTOuHbIE KWUBOTHbIE. B3anMOCBA3b YacTeld MHOTOKIETOYHOIO oOpranusma. TkaHwu,
OpraHbl M CHCTEMBI OPraHOB MHOTOKJIETOYHOTrO opraHuzMa. OpraHu3M Kak €IWHOE IIeJoe.
I'omeocrta3. TkaHm >KMBOTHBIX M 4YEIOBEKAa. THIBI >KMBOTHBIX TKaHEHM: »SIIMTEIHANIbHAS,
COCIMHUTEINIbHAS, MBIIIeUHast, HepBHAs. OCOOCHHOCTH CTPOCHHS, (PYHKIMH M PacMOJIOKCHHS
TKaHEH B OpraHax >KMBOTHBIX M Y€JIOBEKa

4.6

Opranbel U CUCTEMBI OPraHOB >KUBOTHBIX. DYHKIIMU OpraHoB U cucTeM opraHoB. Omopa Tena
opranu3mMoB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX >KMBOTHBIX. HapyxHbli U
BHYTpEeHHUH cKeseT. CTpOEeHUE U TUIIbI COCIMHEHUS KOCTEH.

HBI/I}KCHI/IG MHOT'OKJICTOUHBIX JKMBOTHBEIX. IlmTanme kuBOTHBIX. IluTaHme I1TO3BOHOYHBIX
JKHNBOTHBIX. I[I)IX&HI/IC JKkMBOTHEIX. KokHOE JABIXaHHC. }Ka6epHoe U IErOYHOE JbIXaHUE.

HLIX&HI/IC IIO3BOHOYHBIX KHBOTHBIX. 9BOJ'IIOI_II/IOHH06 YCIOKHCHHUE  CTPOCHUSA JETKUX
IIO3BOHOYHBIX KHMBOTHBIX. I[BIX&TGHBH&H cucTeMa yenoBeka. MexaHu3M BEHTUIISILIUU JIETKUX y
IITHUIL n MJICKOIINTAIOIIUX. TpchnopT BCIICCTB
Y OpraHu3MoOB. TpchnopT BCIICCTB Y JKUBOTHBIX. KpOBeHOCHaH cuctemMa u eé OpraHbl.
KpOBeHOCHaH CHUCTEMA IIO3BOHOYHBIX >XHNBOTHBIX. KPYFI/I KpOBOO6paH_IeHI/I${. BBOJ'IIOI_II/IOHHBIG
YCIOXHCHUA CTPOCHUS KpOBeHOCHOﬁ CHCTEMBl TI03BOHOYHBIX KHMBOTHBEIX. BrlIeneHue y
OpraHu3MoOB. Brigenenue Y ) XUBOTHBIX. COKpaTI/ITeJ'ILHHe BaKYyOJIH. Opl"aHBI BBIJACJICHHUA. CBs3b
IIOJIOCTH TCJIa C KpOB@HOCHOI:I U BBIJICIMTEIBPHOM CHCTeMaMH. BrigeneHue Y NO3BOHOYHBIX
JKHUBOTHBIX. 33.IJ_II/IT8. Y MHOT'OKJICTOYHBIX ) XKUBOTHBIX. HOKpOBH H UX INPOU3BO AHBIC.

PaS,[[pa)KI/IMOCTB " peryjsnuusa 'y OpraHusmMoB. Pa3,[[pa)KI/IMOCTI> Y OAHOKJICTOYHBIX OPraHHU3MOB.
Takcucsol. Pa3I[pa)KI/IMOCTB U peryisaius y MHOTOKIICTOYHBIX paCTCHHﬁ. PocToBEIe BelllecTBa U UX
3HA4YCHUC.
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HepBHas cucrema u peduiekTopHasi peryssius y MHOTOKJIETOYHBIX )KUBOTHBIX. HepBHast cuctema
U e€ OTAebl. DBOJIOLUOHHOE YCIOKHEHUE CTPOECHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroput™MoB u porpamm st 3 HeKTuBHOM QyHKINOHATFHONW aHHOTAIIUU T€HOMOB,
TPAHCKPHUIITOMOB, TPOTEOMOB, METa0OJOMOB MHKPOOPIaHU3MOB, DPACTCHHH, J>XHBOTHBIX U
YyeJI0BeKa

OpFaHI/I3M YCJIOBCKA U €0 310POBLC

5.1

Opranbl U cucTEMBbl OpraHoB yesoBeka. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX.
Peduexc u pednexkropuas ayra. besycioBHbie U yclIoBHBIE peduieKchl. ['yMopanbHas peryasius
Y DHJIOKPUHHASI CUCTEMA KUBOTHBIX U uesoBeka. JKene3bl SHAOKPUHHOM CUCTEMBI M UX TOPMOHBI.
JleiictBue TOpPMOHOB. B3amMOCBA3b HEpPBHONW M SHIOKPMHHOW cucTeM. ['unoramamo-
runiodusapHas cucrema. Peduiekc u pediekropnas nyra. be3sycioBHbIe U yCIOBHBIE pe(IIeKCh

5.2

3amura opranuzMa ot OoJsie3Hell. MIMMyHHast cuctema yenoBeka. KieTouHblii M TyMOpanbHbII
UMMYHUTET. BpoxI€HHBIN, TPUOOPETEHHBIN crieUpUUecKUil IMMYHUTET. Teopust KIOHAIbHO-
cenektuBHOoro mmmynurera (I1.Dpmux, ®.M.bepuer, C.ToneraBa). BocmanurensHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHnas cucrema u e€ opransl. Cep/iiie, KPOBEHOCHBIE COCYBI U KpoBb. Kpyru kpoBooOpa-
uieHusi. Pabora cepana u e€ perynsnus

5.4

Jpixanue yenoBeka. Jluddys3us razoB depe3 MOBEPXHOCTh KIETKU. JlpIxaTenbHas cucrema
yesioBeKa. JlpIxarenbHasi MOBEpXHOCTh. Perymsiiyst apixanus. JlpixateabHble 00bEMBI

5.5

[MumeBapurtenbHas cuctema yenoBeka. OTeNnbl NUIIEeBapUTENBHOTO TpakTa. [IuieBapuTensHbie
eJe3bl. BHyTpHUIIOJI0CTHOE M BHYTPUKIIETOYHOE MUIIIEBApPEHUE

5.6

[ToxpoBel u ux mpousBoaHbie. Opranbl BeineneHus. [louku. CrtpoeHue n (yHKITMOHUPOBAHHUE
He(ppoHa. OunbTpanus, CEKpenus U oOpaTHOE BcachIBAaHHME KaK MEXaHM3MbI PabOThI OPraHOB
BbiAeneHus. OOpa3oBaHNe MOYH Y YeIOBEKa

5.7

,HBI/I}KGHI/IG YyeJIoBeKa: MeIieuHas cucreMa. CKelleTHBIE MBIIINBI 1 UX pa60Ta. CTpOCHI/IC W TUIIBI
COCIMHCHUA KoCTel

Teopus sBoOIMK. Pa3BuTHe *KU3HU Ha 3eMIie

6.1

OpomononHasi teopus Y. Jlapsuna. Ilpennocbuiku BO3HUKHOBEHHMS JapBUHU3MA. JKHW3Hb U
Hay4Has nearesnbHocTh Y. JlapBuHa.

JIBYoKyIIre Criibl 3BONONMK BUIOB 10 Y. JlapBUHY (BBICOKAsh MHTCHCUBHOCTh Pa3MHOYKCHUS
OpPraHu3MOB, HACIIEJCTBEHHAass W3MEHYMBOCTb, OOpb0a 3a CYIIECTBOBAaHHE, CCTECTBCHHBIH W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cunrerndyeckoid teopuu sBoitouun (CTD). HeitpanbHas Teopus SBOIOIHH.
CoBpemMeHHas SBOJIOIMOHHAS OMOJIOTHsI. 3HAUEHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

6.2

[Monmymsiust  kak oSJeMeHTapHas eAuHuna dBojionuu. CoBpeMeHHbIE METOAbl OICHKHU
TeHETUYECKOTO Pa3HOO00pa3us U CTPYKTYpPHI MOMysiuid. Mi3MeHneHnue reHo hoH1a MOMysuy Kak
AJIEMEHTApPHOE DBOJIOIMOHHOE SBJIEHHE. 3aKOH TeHeThuyeckoro pasBHoBecus JIx. Xapau,
B. BaiinGepra.

DOnemeHTapHble  (QakTOphl  (OBWXKYIIME CHIJIBI)  HBOJMIONMH. MyTallMOHHBIA  TpoILecc.
KomMOunaTtrBHast "3BMeHYMBOCTD. [[peiid reHoB — ciydaliHble HeHANPaBIeHHbIC U3MEHEHHSI YaCTOT
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aieneit B monmymanusax. Oddext ocHoBarens. Mwurpanun. M30mMmus  OOMyJSIIUNA: T€o-
rpaduueckas (mpocTpaHCTBEHHAs), Onoorndeckas (pEenpoayKTUBHAS).

EctectBennsiii or60p — Hampapnstomuid (akrop sBomonun. PopMbl €CTECTBEHHOTO OTOOpA:
JBUKYIIMH, CTAaOMIN3UPYIOLIUHI, pa3pbIBatoIui (Au3pynTuBHBI). IlogoBoit oT6op.

[IpucnocoOIeHHOCTh  OPraHM3MOB  KaK  pe3yiabTaT  MHUKPOAIBOJIONMH. BO3HHUKHOBEHHE
MPUCTIOCOOTICHUH Y OpraHu3MOB. ApoMop(o3bl U uaroaanTanuy. [lpumMepsl mpucrnocoOIeHnuit y
opranu3MoB. OTHOCUTEIBHOCTb IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpykrypa. BumooOpasoBanue kak pe3ynbTaT MUKPOIBOIIONHA. M30msiwst
— KIroueBoi (hakTop BumooOpazoBanus. [lytu u crmocoObl BUI000pa30BaHUs: allJIONATPUUYECKOE
(reorpaduueckoe), CHUMIATPHUUECKOE (PKOJIOTHYECKOE), «MTHOBEHHOE» (MOJUTIIIOUINA3AITHS,
rudpuansanys). JJinTenbHOCTh 3BOIOLMOHHBIX MTPOIIECCOB.

Mexanu3mbl popMHupoBaHMs OMOJIOTUYECKOTO pazHOO0Opa3usl.
Ponb aBOMTFOIIMOHHOM OHOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPAHEHHS OMOpa3HOOOpasHsl.

Mukpo3BOIIOIUS M KOZBOJIOLMUS MMAapa3uTOB W HMX X035ieB. MexaHu3mbl (OpPMUPOBAHUS
YCTOWYMBOCTH K aHTUOMOTHKAM U cIOCOObI O0PHOBI ¢ Hell

6.3

Metonpl u3ydeHus MakpodsBoitonuu. [lageoHTomornyeckue MeToAbl M3Yy4EHHS! 3BOJIIOLUU.
[lepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpaduueckue Meronpl uzydeHus spomonuu. CpaBHeHue (Giopbl U (ayHbl MAaTEPUKOB U
oCcTpoBOB. broreorpaduueckue obmactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

9M6pI/IOJ'IOl"I/I‘IeCKI/Ie u CpaBHI/ITeHBHO'MOp(l)OJ'IOFI/ILIeCKI/Ie MCTOAbl HM3Y4YCHHA O3BOJIIOLUH.
I'eneTnyeckre MeXaHW3MBI SBOJIIOIIMM OHTOTEHE3a W ITOSBIICHHS OBOJJIFOIIMOHHBIX HOBIICCTB.
I'omonornyHbIe U aHAJIOTHYHBIC OpraHbI. Py,Z[I/IMeHTapHBIG OpraHbl U aTABU3MBI. MOHeKYJ'IHpHO'
T'CHCTUYCCKUC, OHMOXMMHMYECKHE W MaTeMaTHYECKHE MCTOAbI H3YYCHHSA OSBOJIIOLUH. I'omo-
JIOI'MYHBIC I'CHBI. COBpeMeHHBIe MCTOJBI ITIOCTPOCHUA (bHJIOFCHeTI/I‘IeCKI/IX JCPECBLCB.

XpOMOCOMHbIe MyTallluu 1 5BOJIFOIIHUA 'CHOMOB.

OO0mue 3aKOHOMEpPHOCTH (TMpaBuia) 3BOIIONUU. HeoOpaTMMOCTh HBOJIIOLMH. AJanTUBHAs
paauanusa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOIIMH

6.4

HayuHble runoTe3sl IpOMCXOXKACHUS KU3HU Ha 3emiie. AGuoreHnes u naxHcrnepmus. JloHayuHble
IIPEJCTABICHUS O 3apO’KJICHUH JKU3HHU (KpeallMoHu3M). ' nnore3a nNoCcTOSHHOIO CaMO3apoKICHHS
XKU3HU U €€ onposepxkenue onsltaMu @. Penn, JI. Cnannannanu, JI. [Tactepa. IIponcxoxnenue
AKHU3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE H3Tambl HeopraHuueckoi sBomtonmu. IlnaHeTapHass (reosoruyeckas) 3BOJIOLMA.
XuMHUecKasi 3BOJIOIUS. AOMOT€HHBIM CHHTE3 OPraHUYECKUX BEILECTB U3 HeOpraHndecKux. OnbIT
C. Mumiepa ul'. FOpu. O6pa3zoBanue noiauMepoB H3 MoHoMepoB. KoarepBarHas rumnoresa
AWM. Onapuna, runore3a mnepBuuyHoro OymboHa JDxk. XosijelHa, TeHeTHYecKas THUIOTe3a
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I'. Ménnepa. Pu6osumbr (T.Yex) m runoreza «vupa PHK» V. T'unbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIICTKH.

HcTopust 3emnu 1 meTozp! €€ n3ydeHus. Mickonaemple OpraHMuecKue oCcTaTku. I'eoXpoHoorus u
e€ Metoabpl. OTHOCUTENBbHAA U a0COIIOTHAS reoXpoHoJorus. ['eoxpoHonoruueckas mKaga: 0HbI,
9pBI, IEPUOJIBL, SIOXU.

Havanphbple sTambl opranuueckoil sBostouuu. IlosiBieHwe U 3BOJIOLHUS TEPBBIX KIETOK.
Opomronuss MerabonuzMa. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoBpeMEHHbIE MHUKpPOOHBIE
OMOTUIEHKM KaK aHajor TepBbIX Ha 3emiie coolmiectB. CtpoMaronuTsl. [I[pokapuoTsl u 3y-
KapHOTBHI.

[Ipoucxoxxnenre -HykapuoT (CUMOUOTEHE3). OBOJIIOLMOHHOE IPOUCXOXKICHUE BHPYCOB.
HpOI/ICXO)K)IGHI/IC MHOT'OKJICTOYHBIX OpraHru3MoOB. Bo3unkHoenune OCHOBHBIX rpymm
MHOT'OKJICTOYHBIX OPTraHU3MOB.

OcHOBHbBIE 3Tambl BOJIONUHN BHICIIUX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHHil. Brixon
pactrenuii Ha cymy. [losBieHHe CHOpPOBBIX pPACTEHU W 3aBOE€BAHME MMM CymiH. CeMeHHbIe
pactenus. [IpoucxoxaeHne [IBETKOBBIX PACTEHUMN.

OcHOBHBIE ATaMbl 3BOJIOLUUU KUBOTHOTO MHpa. OCHOBHBIE apoMOpd03bl KUBOTHBIX. BeHckas
(dayna. KemOpuiickuii B3pbIB — MMOSIBJICHHE COBPEMEHHBIX TUTIOB. [IepBbie XOPI0BHIE )KUBOTHEIE.
Kuzup B Bojge. OBomionus MO3BOHOUYHBIX. [IpoucxoxnaeHue aMmpuOMii ¥ PENTHIIMA.
[Tpoucxoxnenne wmiexkonuTaromux | ntuil. [IpuHnum ximrodeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH U TO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pazputue xu3HM Ha 3emie MO 3paM M IMEPHOJIaM: apXxei, MpOTEepo30H, Maaeo30u, MeE3030H,
KaiiHo30#. O0I1as XxapakTepuCTUKa KIIMMaTa U TeoJIornueckux mnpoueccoB. [losBienue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTlieoOpa3oBaHHWE: €ro YCIOBHSI M BIIMSHUE HAa Ta30BBI COCTaB
aTMocC(hephl.

MaccoBble BBIMUPaHUS — 3KOJOTHUYECKHE KPU3HUCHI Npouuioro. [IpuurHbl U ciae1cTBUS MacCOBBIX
BbIMHpaHUd. COBPEMEHHBIN AKOJIOTUICCKUN KPU3HC, €T0 OCOOCHHOCTH

6.5

Paznensr u 3agauu AHTPOIIOJIOI'H. Metoasl AHTPOIIOJIOTHUH. CranoBicHHE Hpe,[[CTaBJ'IeHI/Iﬁ )
IIPOUCXOKACHUHU YCJIOBCKA. COBpeMCHHHe HAYYHBIC TCOPHHU.

CXOI[CTBO YyeJIOBEKa C JKMBOTHBIMH. CHCTEMaTHYECKOE ITOJIOKEHHE YeIoBeKa. CBI/IIICTGJ'IBCTBB.
CXO0ACTBa 4YCJIOBCKa C JKHUBOTHBIMU: CpaBHI/ITCHBHO'MOP(l)OHOI‘I/I‘leCKI/Ie, 9M6pI/IOJ'IOl"I/I‘IeCKI/IC,
(1)I/ISI/IOJ'IOFO-6I/IOXI/IMI/ILIGCKI/IC, INOBCACHUYCCKUC. OTanuns YCJIOBCKA OoT KHUBOTHBIX.
HpSIMOXO)KI[CHI/Ie 1 KOMIIJICKC CBA3AHHBIX C HUM ITPU3HAKOB. Pa3zButne rojJoBHOro Mo3ra u BTOpOfI
CUTHAJIbHOM CHCTEMEL.

JBmwxyie cuibl ((pakTopbl) aHTpOIOTeHe3a: Ouosioruyeckue, colpaibHble. COOTHOILIEHHE
OMOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIOT€HESE.

OcHOBHBIE CTaJUM AHTPOIOreHe3a. ABCTPAJONMTEKM — JBYHOTHME MNpeiku rofei. Yemosek
YMEJIBIH, IIEPBBIE U3TOTOBJICHUS OPYAUM Tpy1a. YeloBEeK NPsAMOXO JAIIUN U IIEPBLIN BBIXO I THOJAEH
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3a mpenensl Appukn. YenoBek redaenb0eprckuii — 00 mpeloK HeaHAepTaIbCKOTO YeIoBeKa
Y 4€JIOBEKA pa3yMHOr0. YeoBEeK HEaHAEPTAIbLCKUI KaK BUJT JIFOAECH XOJIOIHOTO KiInMaTa. YenoBek
pa3yMHBI COBPEMEHHOI'O THIIa, JCHHCOBCKUM YEIOBEK, OCBOCHWE KOHTUHEHTOB 3a IpeaeaaMu
Adpukn.

DOBOMIONMS  COBPEMEHHOTO 4YelloBeKa. ECTeCTBEHHBIM OTOOp B TOMYSIIHUAX —4YeJOBEKa.
MyrannoHHbBIH nponiecc u noaumopdusm. [lomynasuonHbIe BOJTHBI, qpeiid TeHOB, MUTpaLUs
«3(hdeKT OCHOBATENS» B MOMYISIIUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. [lonarue o pace. bonpime pacel: eBporeouHas (€Bpa3uiickas), aBcTpao-
HerpoujHas (dKBaTOpHalibHAasl), MOHIOJIOMJHAs (a3MaTCKO-aMepuKaHcKas). Bpems u myru
pacceneHus yenoBeka Io 1uaHeTe. EqMHCTBO yenoBedeckux pac. HayuHast HeCcoCTOATENbHOCTh
pacusMma. [IpucnocobieHHOCTh YeoBEeKa K pa3HbIM YCIOBUSM OKpyXarollel cpenbl. BiusHue
reorpaduyueckoil cpepl U aApeiida reHoB Ha MOP(OIOTHIO M (PU3UOJIOTHIO YEJIOBEKa

OKOCHCTEMEI 1 MNpUCymueC MM 3aKOHOMEPHOCTH

7.1

Pa3nens u 3agaun sxostoruu. CBsI3b HKOJIOTUH C IPYTUMHU HayKaMHU.

Metonpl skosioruu. [loneBble HaGmioneHus. OKCHEPUMEHTHI B JKOJOTHH: MPHUPOJHBIE U
naboparopubie. MojenupoBaHie B 9KOJIOTUA. MOHUTOPHUHT OKpY)KaroIleld Cpeibl: JOKaIbHbIH,
pEruoHAIBHBIN U TJI00ATBHBIN

7.2

Okosorndeckne (GakTopbl W 3aKOHOMEPHOCTH HX AeWcTBhsA. Kiaccudukamms 3K0IOTHYecKHX
(hakTOpoB: aOMOTHYECKHE, OMOTUYECKHE, aHTpomoreHHble. O0mue 3aKOHOMEPHOCTH JIEHCTBHS
skojornueckux ¢akropos. [IpaBuno muanmyma (K. llnpenrens, 0. JIn6ux). TonepaHTHOCTS.
OBpHOUOHTHBIC ¥ CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuotndeckue ¢akropsl. CBeT Kak JKOJIOTHYECKUU Qakrop. JlelicTBUe pa3HBIX Y4acTKOB
COJTHEYHOTO CIEKTpa Ha OPraHU3MbL. DKOJOTHYECKHE TPYIIBl PACTEHUH M >KMBOTHBIX IO
OTHOIIEHHIO K cBeTy. CUTHaIBHAs POJIb cBeTa. DOTOMEpHOaU3M.

Temnepatypa kak oskojoruueckuid ¢akrop. [elictBue TemmepaTypsl Ha OpraHU3MBIL.
[olikunoTepMHbIE 1 TOMOUOTEPMHBIE OPTaHU3MbIL. DBPUTEPMHBIE H CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorndeckuid gaxrop. [Iprcrnocobnenuss pacteHuil K MOAIEp>KaHUI0 BOJHOTO
6ananca. Knmaccudukanust pacteHuid 1mo OTHOLIEHHIO K Boje. llpucnocoOneHus >KUBOTHBIX K
M3MEHEHHIO BOAHOTO PEKUMa.

Cpemﬂ oouTaHusg OpraHu3MoOB: BOJHas, HA3€MHO-BO3JYylIHAas, IIOYBCHHAs, rJIy6I/IHHaH
MOANIOYBCHHAA, BHYTPHUOPTraHU3MCHHAA. DOU3HKO-XUMUYECKHE OCOOEHHOCTH cpea o0uTaHuA
OpraHu3MoOB. HpI/ICHOCO6J'IeHI/I}I OpPraHru3MOB K JKU3HH B PA3HBIX CpECaax.

buonorunueckue PUTMBI. BHemune u BHYTPCHHHUEC PUTMBI. CYTOIIHLIC U TOANYHBIC PHUTMBI.
HpI/ICHOCO6J'IeHHOCTL OpraHUu3MOB K CE€30HHBIM U3MCHCHUAM y'CJ'IOBI/Iﬁ KU3HHU.

XKuznennsie popmbl opranusmos. [TonsTue o xxuzneHHoi Gopme. KuzneHHnsie GopMbl pacTeHHUI:
JIEpEBbsl, KYCTAPHUKH, KYCTAPHUYKU, MHOTOJIETHUE TpPaBbl, OJHOJETHHE TpaBbl. JKHW3HEHHBIE
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(OpMBI )KMBOTHBIX: THPOOUOHTHI, T€OOMOHTHI, a3p0OHOHTEI. OCOOEHHOCTH CTPOEHUS U 00paza
KHU3HU.

buotnueckue ¢axTopsl. Buasl OMOTHYECKHX B3aWMOJICWCTBUI: KOHKYPEHIUS, XUITHHYECTBO,
cumOuno3 u ero popmel. [Tapasutusm, Koonepanus, MyTyaan3M, KOMMEHCATN3M (KBapTHPAHTCTBO,
HaxiieOHMuecTBo). Herpoduyeckue B3anmoaeiicTBus (Tonnyeckue, Gopuieckue, hadpruuecKue).
3HayeHne OMOTHYECKUX B3aMMOJICWCTBHUI JUIS CYIIECTBOBAHUSI OPraHU3MOB B cpesie OOUTAaHUS.
[IpyHIMI KOHKYPEHTHOTO MUCKJIIOUEHUS

7.3

DKOJIOTHYECKHE XapaKTepUCTHKU nomynauuu. [lonmynsuus kak Ouonoruueckas cucrema. Poib
HEOJHOPOJAHOCTH Cpeibl, (QU3NYECKUX OappbepOoB U OCOOEHHOCTEW OMOJOrMM BHJIOB B
(hopMHUPOBAHUM NTPOCTPAHCTBEHHON CTPYKTYpPHI nonyasuuil. OCHOBHbIE IOKAa3aTEIH MOMYIISIINN:
YHCJIEHHOCTb, IUIOTHOCTb, BO3pacTHas W IOJIOBas CTPYKTYpa, POKIAEMOCTb, MPHUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALTHSL.

Dkojoruyeckas CTpykrypa mnomymsuuu. OlleHKa YHCJIEHHOCTH Momynsuuu. JIMHaMmuka
MOMYJSIUK U €€ peryisiius. bruotudeckuil noreHuman nomynsauuu. MojenupoBaHnue JMHaAMUKH
nonymsiuu. KpuBble pocta umcineHHocTd mnonynsuuu. Kpusble BbDkUBaHUS. Perymsmus
YHUCJIEHHOCTH MOMYJIALUNA: POJIb (PaKTOPOB, 3aBUCSIINUX U HE 3aBUCAIINX OT IUIOTHOCTU. DKOJIO-
ru4eckue crpareru BuaoB (r- u K-crparerun).

[Tonsatue 06 sxo0TMYECKOM HUIIIE BUAA. MecTooOnuTanue. MHOTOMEpHast MOJIE b SKOJIOTHIECKOM
Humm [[x. M. Xarunacona. Pazmepsl skosornyeckoid Humy. [loTeHuumanbHas U peain3oBaHHas
HUIIH.

Bung kak cucrema mnonynsuuii. Apeanibl BUIOB. BuAbl M UX JKM3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTH TOBEICHUS] U MUTPAIMA >KMBOTHBIX. BHOJIOTMYECKHE WHBA3WU UYXKEPOJIHBIX
BUJIOB

7.4

CooOmiectBa opranu3mMoB. buonienos u ero crpykrypa. CBs3u MKy Opranu3mMamMu B OHOIIEHO3E.
DxocucTema Kak oTkpbiTas cucrema (A.JDkx. Tencnu). @yHKuoHANBHBIC OJOKA OPraHU3MOB B
AKOCHUCTEME: MPOIYLEHThI, KOHCYMEHTHI, pelylieHThl. Tpoduueckue yposuu. Tpoduueckue renu
u ceTd. Abuotuyeckue 0710ku 3xocucteM. [1ouBbl 1 WiIbl B sKocucTeMax. KpyroBopot BemiecTs u
MTOTOK SHEPTUU B DKOCHUCTEME.

OCHOBHBIE TTOKa3aTeIn SKOCHCTEMBI. brnomacca n IIpoAyKLusl. DKOJIOTHYECKHE InrupaMu bl YUCCII,
O1oMacchl U OHCPIuu.

HampasiieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeccHd. [lepBHYHBIE M BTOPHUYHBIC
CYKIIECCMM W HX TPHYMHBL. AHTpPONOTrE€HHbIE BO3JCHCTBUSA Ha CyKieccud. KimmakcHoe
coobirecTBo. bruopasHooOpasre M MOJHOTAa KPYroBOpOTa BEHIECTB — OCHOBA YCTOWYMBOCTH
COOOIIIECTB.

HpI/IpOI[HHC 9KOCHCTCMBI. AHTpOHOFeHHHe OKOCHCTCMBI. AI‘pOBKOCI/ICTeMa. ArpoueHo3.
Pazauums MCKAY aHTPOINOICHHBIMU U MPUPOAHBIMH S5KOCUCTCMAMU.

VYp6oskocucrembl. OCHOBHBbIE KOMIOHEHTHI ypOo3kocucteM. loponckas ¢uopa u ¢ayHa.
CunaHTponuzanusi  ropoJckol  ¢aynel. buonornyeckoe ©  XO3siCTBEHHOE  3HAUeHUE
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arposKOCHUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI
OpraHU3MOB B 3KOCUCTEMAX.

HepeHoc OHECPTrvr W BCHICCTB MCKAY CMCKHBIMHU 3KOCHUCTCMAMU. Y CTOMYNBOCTH OpraHn3mMoB,
HOHy.]'I?IHHfI N OKOCHUCTEM B YCJIOBUAX €CCTCCTBCHHLIX U aHTPOINIOI'CHHBIX BOBI[CﬁCTBI/Iﬁ

7.5

buocdepa — obmeruranerapaas 00osiouka 3eMid, TI€ CYIISCTBYET WMJIM CYIIECTBOBAIA KU3Hb.
Yuenne B.U. Bepranckoro o 6mocdepe. Obmactu 6uochepsr u e€ cocra. JKuBoe BemiecTBo
onocdeps! u ero HyHKIHH.

3aKOHOMEPHOCTH CyIIeCcTBOBaHUsI Ouocdepbl. OcoOeHHOCTH OHocdepbl Kak TriI00anbHON
sKocHucTeMbl. JlMHamuueckoe paBHOBecMe B Ouocdepe. KpyroBopoTsl BemecTts U
OMOreoXMMHYECKHUEe HUKIIBI (Yriiepoia, a30Ta). PUTMUYHOCTD ABNIEHUN B Onocdepe.

3onanbHOCTh Ouochepsrl. [lonstTue o 6Grome. OCHOBHBIE OMOMBI CYIIIU: TYHJIpa, XBOWHBIC Jieca,
CMEIIIaHHbIE M IIMPOKOJINCTBEHHbIE Jieca, CTeNH, CaBaHHbI, IYCTBIHU, TPONHYECKHUE Jieca,
BbICOKOTOpBs. Kinmar, pacTurenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (yHKIUS KUBBIX CHCTEM, OI[EHKAa HUX PECYpPCHOTO MOTEHIMala U OumocqepHbIX
byHKIINN

7.6

DKOJIOTHYECKHE KPU3HUChl U UX NpUYUHBL. Bo3zaelicTBue yenoBeka Ha O6uocdepy. 3arps3HeHue
BO3IYIIHOW cpeapl. OxpaHa Bo3ayXa. 3arps3HEeHHE BOJHOUM cpenbl. OXpaHa BOAHBIX PECYPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM MUpP. OXpaHa pacTUTEIBLHOTO W
AKUBOTHOTO MHpa. OCHOBHBIE IPUHLHUITBI OXpaHbl pupoAbl. KpacHsie kauru. Oco0o oxpaHseMble
npupoaubie Tepputopun (OOIIT). boTannyeckue caapl ¥ 300J10THIECKUE TTAPKH.

OCHOBHBIC MMPUHIUIIBL YCTOﬁqHBOFO pasBUTHA 4YCJIOBEYCCTBA U IIPHUPOIBI. PaHI/IOHaJ'IBHOC
IIPpUPOAOII0JIb30BAHHUEC U COXPAHCHUC OHOJIOTHYECKOTO pa3H006pa31/1>1 3eman
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YYEBHO-METOAUYECKUE MATEPHUAJIbBI
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

YMK 10 knacc: Briconkas Jlrogmuiia BacunseBna, Jpmviun I'puropuii Mouceesuy,
PyBunckuit Anaronmii OBceeBnu. M3znatensctBo «IIpocBemenue», 2022 r.

YMK 11 knacc: bopoaun [1aBen Muxaiinosuy, Lllymusiit Bnagumup Koncrantnnosuy,
Jeivinun I'puropuit Mouceesuy, Cabiauna Onbsra Banentunosna. M3narenbctBo

«[Tpocemenue», 2022 r.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
buonorus 10-11 k. [Hoypounsie pa3zpabdotku. B.B. [laceunuk I'.I'. [lIsenioB T.M. E¢umona

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
https://www.gosuslugi.ru/edu-content
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