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INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPE/IMETA
JIMYHOCTHBIE PE3YJIBTATDI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJarouMMucs MporpaMM CpeaHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METaNpPEIMETHBIE U PEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3ylbTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIEAYIOLIME COCTABIIAIONINE: OCO3HAHUE O0YUYaIOMIMMUCS POCCUUCKOM
IPAKJAHCKON MIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOINpPENCNICHUIO0, Haiuuyue Momusayuu K OOy4eHUI0  OHOJIOTUH,
yejleHanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUW JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIONINXCA PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuue  NPABOCO3HAHUA  SKOJOTUYECKON
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE MJIaHBbI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OHMOJIOTHH JTIOCTUTAOTCS
B €IMHCTBE Y4eOHOM U BOCHUTATENBHOM MAESITENTBHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEICHUS U CIOCOOCTBYIOT MpOIECCaM CaMOMO3HAHMs, CAMOBOCHHUTAHUS W
CaMOpa3BUTHUSA, PAa3BUTUSI BHYTPEHHEW MO3ULMUHU JUYHOCTH, NATPUOTU3MA U
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPYyJa U CTapIIEMy IOKOJEHUIO,
B3aUMHOTO YBa)KEHHUSI, OCPEKHOTO OTHOIIEHUS K KYyJbTYpHOMY HAcCleIUI0 U
TpaguUMsM MHOTOHAalMOHAJIbHOTO Hapoaa Poccuiickoir Penepanuu, Opupoae u
OKpYXaroLen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUIUXCsl pyKOBOJCTBOBATHCS
cOpMHUPOBAaHHOM BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMUX
TPAIUIIMOHHBIM HEHHOCTSM POCCHUHUCKOrO OOIIECTBa, PaCUIMPEHUE >KU3HEHHOTO
ONbITa M ONBITA ACSATENBHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAINpPaBICHUN
BOCIIMUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMU 00YYaIOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKa;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH MpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3HWIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOMU KU3HHU U OOBSICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMA LIEHHOCTSMU U
COLMAJIbHBIM TOJI0KEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBIITOJHECHUS
y4eOHBIX, MO3HABATEIbHBIX U UCCIEAOBATEIbCKUX 3a/a4, YBaXXUTEIbHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB NpHU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOay, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, roppoct 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpPY,
MPONIOE ¥ HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJTHOMY HACIIEAUIO U NAMSITHUKAM MPUPO/IBI,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX YUYEHBIX B CTAHOBIICHHE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3anmute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaponoB Poccuu;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOIO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUI;

MMOHHUMAaHKUE SMOLIUOHAIBHOTO BO3/IEUCTBUS KUBOU IMTPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbl 30POBbSI U
IMOIMOHAJIBLHOTO 0JIArONOJyYns:



NOHMMaHHE W pealu3alnus 37A0pOBOro M 0e30macHoro ooOpasza >KU3HU
(3m0poBO€  mUTaHHWE, COOJIOJEHHME TUTHEHHUYECKUX TPaBHWJI U HOPM,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOr0 MOBEJEHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJICTBUNA U HEMPUSTUS BPEAHBIX MPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW U COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO €SI TEIbHOCTD;

WHTEpPEC K pa3nuyuHbIM cdepam npodhecCHOHATHHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0 U C€aMOOOpa30OBAaHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

DKOJIOTHYECKH IEJIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: NPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNIKOB W OLIGHKM MX BO3MOXHBIX TMOCIEACTBUN A
OKPYXaroUen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TMyTed uxX
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU M3YyUYEHUH OHOJIOTUHU
3HAHUS M YMEHUS TpPU pEUICHUH NpoOJieM, CBA3AHHBIX C PalMOHAIBHBIM
MPUPOAOIIOIL30BaHUEeM  (COONIOZICHME TpaBWJI  TOBEACHUS B TPUPOJE,
HaIMpaBJICHHBIX HAa COXPAaHEHHE pPABHOBECHS B SKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphI);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX BpEel  OKpYKaroIIeH
IPUPOIHON Cpefie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUATHBIE JKOJOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX JICHCTBUNA U MPEIOTBPAILATh UX;

HaJM4YKME Pa3BUTOIO HKOJIOTMUYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYJIbTYpPHI,
OmbITa NeATEIbHOCTH AKOJIOTHYECKOM HAIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBaTbCSI MU B IO3HABATEIbHONW, KOMMYHHKATUBHOW M COLMAJIBLHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTHUUYECKOMN JIESITEILHOCTH 3KOJIOTUYECKOM
HaIpaBJICHHOCTH;



8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha JTUAJOre
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpPILIEHCTBOBAHUE S3bIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEICTBa
B3aMMOCHCTBHS MEXKIY JIOABMH U MTO3HAHUS MUPA;

NOHMMaHUE crneuuuKky OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GbopMHpPOBaHUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3IaHUM IIEI0OCTHOTO
NpeACTaBiIeHUs 00 OKpY’KalolleM MHpe KaKk O €IMHCTBE HPUPOIbI, YeJOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHUuH Mpodiem
COXpaHEHHUS MPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIIMU:
o0ecrieueHrss HOBOTO YPOBHS PAa3BUTUS MEAMLMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTHH, CHOCOOHBIX  pelaTb pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBAa, MOUCKA MyTeH BBIXOJAa U3 II00ANbHBIX SKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHns  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HH,

3aMHTEPECOBAHHOCTh B TOJYYCHMHM OHMOJOTMYECKHMX 3HAaHUM B LEJIX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKUIMOHAJIBHON IPaMOTHOCTH O0ydYarommxcs, GopMUpyeMoi
IpY U3y4eHUH OHOJIOTHY;

NOHMMaHHE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJb30BaTh IIOJy4aeMble 3HAHUS Ul aHalu3a W
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIAIINX B HEM M3MEHEHHI,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LEbIO MOJIYUYEHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIbHO HCIOJb30BATh OMOJOTHYECKUE 3HAHUS IS
pelieHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAaHHE I[IEHHOCTH HAy4YHOU JesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
NPOEKTHYIO M UCCIIEA0BATENBCKYIO IEATEIbHOCTh MHANBHUIYAILHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpEphIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHMBHOMY IIOJIyY€HUIO HOBBIX 3HAHMU 1O OHMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHbIe pe3yibTaThl OCBOCHHUST y4eOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HA4YMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPaXKAIOIINE

OCJIOCTHOCTD Haquoﬁ KapThHbl MHUpa U cneuml)m(y MCTOOOB IIO3HAHMHA,
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UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, Mpoliecc,
CUCTeMa, HAy4YHbIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHNEe,  HAOMOJCHHWE, W3MEpPEHWe, OKCIEPUMEHT U JIpyrue);
yHUBEpCaJIbHbIC y4eOHBIC JCHCTBHUS (ITO3HABATENIbHbIC, KOMMYHUKATHBHBIE,

peryJISTUBHBIE), obecrneynBaroIIme dhopMupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH W  COIMAJBHOM KOMITETEHIIUH OOYyYalOIHUXCSA, CHOCOOHOCTH
o0y4aromuxcs WCIIOJTh30BaTh OCBOCHHBIC MEXAUCITUTUTMHAPHBIC,

MHUPOBO33PEHYECKUE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
MO03HABATEJILHON U COLIUAILHOM MPAKTHKE.

B pesynbrare wu3yueHus OHOJIOTMM Ha YpOBHE CPEAHEro OO0UIero
oOpazoBanmsi 'y oOyuwatomerocsi OyayT chopMupoBaHBl IMO3HABATEIHHBIC
yHUBEpCaIbHbIC YUeOHbBIE NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATBHBIC YICOHBIC
NEUCTBUS, PEryJsTUBHbIE YyHUBEpCalbHbIE Yy4eOHbIE JCHCTBUSA, COBMECTHAs
NEeSATEIbHOCTbD.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIEero
00pa3oBaHMs TODKHBI OTPAKATh:

OBnanenue YHHUBEpPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
JNeHCTBUSIMM:

1) 0a3oBble JIOrHYeCKHUE TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKAIIUKA, O00OIICHUS ), PACKPhIBATh CMBICI
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEepHbIE NMPHU3HAKHU, YCTAHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSMH);

OTIpENETIATh I JIeITeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C OCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUMN
YKWBOW MPUPOBI;

CTPOUTH JIOTHYECKUE PACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABJISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a
TaKK€  TMPOTUBOPEUMHA  Pa3HOTO  poja,  BBIABICHHBIX B  Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH pelieHus MpoOjeMbl ¢ YYETOM aHalIM3a UMEHOIIUXCS
MaTepHabHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIICACTBUMN ACATEIHHOCTH;



KOOPAMHUPOBaTh M  BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE AeliICTBUSA:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH,
HaBbIKAMHU  paspelieHuss npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY MTOMCKY METOOB PEIICHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHMS;

UCIIOJIB30BaTh pa3iMuYHble BUABl JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO
3HaHWSA, €ro HHTEpHIpeTanuy, NpeoOpa3oBaHUID U NPUMEHEHHIO B YUYEOHBIX
CUTYalUsAX, B TOM YUCIIE MPHU CO3JaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BJaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIIOYEBBIMU MTOHATUSIMU U METOJ1aMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BaTENbHOMU
JESITEIbHOCTH U KU3HEHHBIX CUTYaIIHsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pEelIeHUs, HAXOAUTh apryMEHTHl sl JOKa3aTelbCTBA
CBOMX YTBEpXACHUMH, 3a]1aBaTh apaMEeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UpPOBaTh MOJIYYEHHbIE B XOJE€ PpELICHUs 3a7adyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpPEHOCca CPEJACTB M CHOCOOOB
JENCTBUS B IPOPECCUOHAIBHYIO CPENLY;

yYMETh MEPEHOCUTh 3HAHHSA B IO3HABATEIbHYIO U MPAKTHYECKYIO 00JIACTH
KHU3HEJCATEIILHOCTH;

YMETb UHTEIPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE MJIEH, NPEIaraTh OPUTHMHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

3) padoTa ¢ nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpPMALUHU (TEKCTE yueOHOTrO
nocoOusi, Hay4YHO-IOMYJISIPHOM juTeparype, OHOJIOTMYECKUX CIIOBapsiX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanmM3upoBaTh
UHGOPMAIUIO PA3INYHBIX BUJOB U (POPM IMperCcTaBICHUs, KPUTHUECKH OLIEHUBAThH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

(GopMyIMpoBaTh 3aMpochl U NPUMEHATHh PA3JIUYHbIE METOJbI IIPU MOUCKE U
oTbope Omosiornyeckor MHPopMaruu, He0OXOAUMOMN /JIsI BBIMOJHEHUS Y4EOHBIX
3ajay;



npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIH30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (HOpPMY  TIPEICTABICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
ouonornueckoi wMHGOpPMANMEW: TNPUMEHATh XUMHYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hOpMyIbI, aO0peBHATypy, HOMEHKIATYPY,
UCTIONB30BaTh W TPeoOpa3oBbIBATh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH)OpMaIuwy,
UHPOPMAITMOHHOK 0€30MaCHOCTH JTMYHOCTH.

OgiiaieHHe YHHUBEPCAJbHBIMA KOMMYHUKATUBHBIMHU A€HCTBUSIMH:

1) o61enme:

OCYIIECTBISITh KOMMYHHUKAITMHN BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WM TUCKYCCHM MO CYIIECTBY O0OCYXIaeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOTIPOCHI, BBICKA3bIBaTh CYXICHHS OTHOCHTEIHHO BBITIONHEHHUS TIpeIaracMoiu
3a/la4y¥, YYUTHIBATh UHTEPECHl U COTVIACOBAHHOCTH TIO3WIMHA APYTUX YYaCTHHUKOB
JTMAJIoTa WIIA TUCKYCCHH);

pacno3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHMMATh 3HAYCHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOaMH OOIICHHS W B3aWMOJCWUCTBHUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBISTh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PECHHS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHUMATh M HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI IPH peIIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBHS NIPU PEIICHUU YI4eOHOH 3a1a4u;

BBIOMpaTh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIMX
MHTEPECOB M BO3MOXXHOCTEN Ka)X/I0T0 WieHa KOJIIICKTHBA;

OpUHUMATh TEJIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BHIBATh U
KOOPJAMHHUPOBATh NEUCTBUS MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poiad C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH paboTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXJIOTO YYaCTHHKA KOMAHJbI B
001l pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;



npejiaratb HOBBIE IPOEKTHI, OLEHUBATh HUJEU C TMO3ULIUH HOBHU3HHI,
OPUTHHAIBHOCTH, NIPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIATh MO3UTHUBHOE CTPAaTETMYECKOE T[OBEICHHE B Pa3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

OBJiageHne yHHBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanus:

WCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS U1 BBIABJICHHS] TPOOJIEM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX AECHCTBUSX M MOCTYIKAaxX IO OTHOLICHWIO K >KHUBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESITEIBHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KM3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBISATh IUIAaH pEIICHHs MpoOJeMbl ¢  y4€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO MU TPOSBICHHUIO ILIMPOKON HPYyIuLUU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 00pa3oBATENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIbHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LEISM;

BJIaJ€Th HABbIKAMHM  IO3HABATENbHOM  pedekcud KaKk  OCO3HaHUSs
COBEpUIAEMbIX JCHCTBHII U MBICIUTEIbHBIX MPOILIECCOB, HUX PE3YJIbTATOB W
OCHOBaHM, UCIOJB30BaTh MPUEMBI pedICKCUM IS OIICHKH CUTYyalluu, BBIOOpa
BEPHOT'O PELLIECHUS;

YMEThb OILIEHMBAaTh PUCKM WU CBOEBPEMEHHO IPUHHUMATh PELICHUS M0 HX
CHIKEHHUIO;

NpPUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX NpU aHajdu3e pe3yJbTaToB
NEATEIIbHOCTH;

3) npuHsATHE Ce0N U APYTrHUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX IIPU aHajJu3€ pe3yJbTaTOB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;



pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JPYTOro YeI0BEKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPXKAHHUS Y4YEOHOro mpeamera
«buonorusiy Ha yrayOJA€HHOM ypOBHE OpPUEHTHUPOBaHBI Ha oOecreyeHue
npo¢uiabHOro  oO0y4yeHust  oOywaromuxcs — Ouonmorud. OHM  BKIIIOYAIOT:
cneruduuecke s OMOIOTHH HAYYHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUH IO
OCBOCHHIO, MHTEPIIPETAIMU U MPeoOpa30BaHUI0 3HAHUM, BUJbI JESITEIBHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUW W MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peanbHbIX XU3HEHHBIX cUTyalusax. [IpenMeTHble pe3ynbTaThl NPEACTABIEHBI IO
roJlaM U3y4YeHHUsl.

[TpenmeTHbie pe3yabTaThl OCBOEHUS yueOHOro mpeameta «buosmorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECTe€ U pPOJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM €CTECTBEHHO-HAYyYHON KapTUHBI MHpa, B
NO3HAHUHM  3aKOHOB MPHUPOABI M  PEUICHHMH MpoOJeM  palloHaJIbHOTO
IPUPOAOIOIb30BAHUS, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaloNIMe OMOJOTHYECKHEe TEPMHHBI M TOHATUS (OKU3HB, KIIETKA,
OpraHm3M, MeTabonMu3M, TOMEOCTa3, CaMOpPEeryJisilus, CaMOBOCIPOU3BEIACHHE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTh, POCT U Ppa3BUTHUE), OMOJOTHUYECKHE TEOPUU
(xknerounas Teopus T. llIBanna, M. llIneiinena, P. BupxoBa, xpoMmocomHas Teopus
HacnencrBeHHoctd T. Moprana), yuenus (H. WM. BaBumoBa — o0 neHrtpax
MHOTrooOpa3usi U  NPOUCXOXKIAEHUS  KYJbTYPHBIX  PACTEHUM),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB NEPBOrO MOKOJEHUS, PAaCIIEIJICHHs, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacneaoBanuss [. MeHngensa, TOMOJOTHYECKUX pANOB B
HacJIeICTBEHHOU U3MEHYNBOCTH H. n. Basusiosa), IIPUHIUATIBI
(KOMILJIEMEHTapHOCTH )

BJIAJI€CHUE OCHOBHBIMH METOJAMHU HAyYHOIO II03HAHMS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX MCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMHUCaHUE, HW3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE ITPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB M CUCTEM
OpPraHoOB pACTEHUM, KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3ZHEIAEATEIBHOCTH,
POTEKAIOUUX B OPraHU3Max PacTEHUM, KUBOTHBIX M YeJIOBEKa, OMOJOTHUYECKHUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTrO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€i03a, raMeTorenesa, 3MOpHOreHes3a, MoCTIMOPHOHATIBHOTO Pa3BUTHA,
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pPa3MHOXEHUsS,  UHAUBUAYAJIBHOIO  PAa3BUTHS  OpraHusmMa  (OHTOIE€HE3a),
B3aMMOJEHCTBHSI T€HOB, F€TEPO3UCa, NUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M HUX
(YHKIUSAMHU, CTPOCHUMEM KJIETOK pa3HbIX TKaHEd M HMX QYHKIUSAMH, MEXKIY
OpraHaMM M CHUCTEMAaMM OpPraHOB y pAcCTEHUi, XMBOTHBIX W 4YEJIOBEKAa U MX
(GYHKIUSAMEU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIUSIMH, MEXAY dSTanaMu
oOMeHa BEIECTB, 3TallaMy KJIETOUYHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHMU3MOB,
3TallaMU ASMOPUOHAIILHOTO Pa3BUTHSA, TEHOTHIIOM M (PEHOTHNOM, (EHOTUIIOM HU
dbaxTopamu cpeibl 0OUTaHUS;

YMEHHE BBIABIATh OTJIMYUTENIbHbIE IPU3HAKU JKHUBBIX CUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JUISl 1OKA3aTelIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUUYECKUX TPYII;

yYMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3H MEXKy UCCIETyeMbIMU OMOJIOTHYECKHUMHU MPOILIECCAMU U SIBICHUSIMHU, JI€1aTh
BBIBOJIbI U TPOT'HO3bI HA OCHOBAHHH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH J1a0OpAaTOpHBIE M IpakTUYECKHE PAaOOTHI, COOIOATH
IpaBuiia MpU padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, GOpMyIHpys Ielb HCCIEIOBaHUS, AHAIW3HPOBATh IOJyYEHHBIC
pE3yJIbTaThl U AENIaTh BBIBOJBL;

YMEHHME y4acTBOBaThb B y4eOHO-HMCCIENOBATENbCKOW paboTe mo Ouosorum,
DKOJIOTUM U MEIUIMHE, NMPOBOJMMON Ha 0a3e MIKOJBbHBIX HAy4HBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBIE  pe3ylbTaThl HAa  YYEHHYECKHX
KOH(EpEeHIINSAX;

YMEHHME OLICHMBAaTh AITHUYECKHUE AacClEeKThl COBPEMEHHBIX MHCCJIEI0BAaHUN B
objmacth  OMOJOIMM M MEIUUUHBI  (KJIOHUPOBAHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BbBIOOp Oynymied mpodeccruoHanbHOM
JESATENIBHOCTH B 00J1acTU OMOJNIOTMM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YINIyOJsTh IMO3HABATEIbHBIN
MHTEpEeC, HAaMpaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Npodeccuu u
NpOAOKEHHE OHOJIOTMYECKOro 00pa3oBaHMsS B OpraHU3alUsAX  CPEJAHEro
1po(heCCHOHATIBHOTO U BBICIIEr0 00pa30BaHUs.

ITpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buosorus» B 11
KJlacce I0JKHBI OTPaXaTh:

c(hOPpMUPOBAHHOCTh 3HAHMK O MECTe€ M POJU OHOJOTUM B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
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KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
mpoOjeM dYeroBeuecTBa, a TakKe B PEHIEHWH BOMPOCOB PAIMOHAIBHOTO
IPUPOIOIIOIH30BAHUS, U B (DOPMUPOBAHUY IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
00111eCTBY, YEJIOBEKY, O BKJIaJle POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUY;

YMEHHUE BIIAJICTh CUCTEMOW OMOJIOTMYECKMX 3HAHWM, KOTOpas BKIIOYAET
ompenesieH!usT M TOHUMAaHHWE CYIIHOCTH OCHOBOIIOJATAIOIINX OMOJOTHYECKIX
TEPMUHOB M TOHATUN (BHJ, dKOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPHUH
(aBomronioHHas teopus Y. JlapBuHa, CUHTETHYECKAs] TEOPHUS ABOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHeTHUeckoro paBHoBecwst J[x. Xapmu m B. BaitnOepra,
3aponsimeBoro cxoiactsa K. M. bopa), mpaBuna (munumyma 1O. JluOuxa,
HKOJIOTMYECKON THpaMubl IHEpPruM), rumnore3bl (rumoteza «Mupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMHM  METOJaMW  HAYyYHOTO  TO3HAHUA,
WCITOJIb3yEMBbIMH B OMOJIOTUYECKUX UCCIICTOBAHUSX KUBBIX O0BEKTOB U SKOCHCTEM
(omicanue, M3MEpeHHE, HAOMIOACHHUE, DKCIEPUMEHT), CIOCO0aMU BBHISBICHUS W
OIICHKU aHTPOTIOT€HHBIX U3MEHEHHUI B MPUPOJIE;

YMEHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU: BHJOB, OHUOTIE€OLIEHO30B,
DPKOCUCTEM H Omocdepbl, CTAOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITOTIATPUIECKOTO u CUMITATPUIECKOTO
BUI000pa30BaHuUsl, BIAUSHUS ABMKYLIUX CHJI SBOJIOLUU HA TeHOGOH A MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejlie 0OMTaHus, YepelOBaHUsl HAMpaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBATH B3aWMOCBSI3U MEXKIY TPOIECCAMUA DBOJIOINH,
JIBIDKYIIAMH CHJIAaMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTENbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTUYECKUX M OMOTHYECKHX
KOMITOHEHTOB  9KOCHCTEM, B3aMMOCBS3€M OpPraHU3MOB B  COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB M CPEIbl OOMTaHUS, ETUHCTBA
YeJIOBEYECKMX pac, HEOOXOJUMOCTH COXPaHEHUS MHOrooopasus BHAOB H
HKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHMSI MPUPOJIBI U UETTOBEYECTBA;

yMEHHUE peniaTb OMOJOTHYECKHUEe 3a]Ja4H, BBISIBISATh MIPUUHMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYyEeMbIMU OMOJIOrMYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€JIaTh
BBIBOJIBI I IPOTHO3BI HA OCHOBAHUY TIOJIYYCHHBIX PE3yJIbTATOB;
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YMEHHE BBINOJHATH J1a0OpaTOpHbIE M MpakTHYECKHe pPadOThI, COOIIOIATH
npaBuiia Ipu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU
cpeactBamu, GopMyIHpys Leidb HCCIeIOBaHMSA, AHAJIM3UPOBATH TOJIYYECHHBIC
pe3yabTaThl U AeNaTh BHIBOJIBL;

yMEHUE Y4acTBOBAaTh B y4E€OHO-UCCIIENOBATEILCKONW PaboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATH  IMOJNyYEeHHbIE  pe3yjbTaThl HAa  yYEHHUUYECKUX
KOH(EPEHITUAX;

YMEHHUE OIICHWBATh TMIIOTE3bl U TEOPUHU O MPOUCXOKACHUH KU3HU, YeJIOBEKa
U UYEJIOBEUECKUX pac, O MPUYMHAX, MOCIEJACTBUSAX U CHOCO0aX MpeAoTBpAalleHUs
I00aThHBIX U3MEHEHHH B Onocdepe;

YMEHHUE OCYILECTBJIATH OCO3HAHHBIA BhIOOp Oyaymied mnpodeccuoHanIbHON
NeSITEILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHM, CEIbCKOTO XO3SMCTBA, MHIIEBON
IPOMBINIJICHHOCTH, YIJIyOJIATh TO3HABATEIbHBIA HMHTEPEC, HAMNpaBlICHHBIA Ha
OCO3HaHHBIM  BBIOOpP  COOTBETCTBYIOIIEH  mpodeccud U TPOJOKEHUE
Ouosiornueckoro oOpa3oBaHUsl B OPraHU3AIMIX CPEeIHEro MpoeCcCHOHATBFHOTO U
BBICIIIETO 0Opa30BaHUSI.

COJEPKXAHUE YYEBHOI'O ITPEIMETA
10 KUIACC

Copnep:xaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHou utorooit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Owonornu.  buonormdyeckue HAyKM W HM3ydyaeMble HMHU  TPOOJIEMBI.
dyHnaMeHTallbHble, NPUKIAIHBIE W TOHCKOBbIE HAy4YHBbIE HCCIECIOBAHUS B
OHOJIOTHUH.

3HadyeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. I[Ipodeccun, cBs3anHbie ¢ Ouosornei. 3HaueHUE OWOJIOTHH B
MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIIUIEHHOCTH, OXPaHe MPUPO/IbI.

JdeMoHcTpanuu

[ToptpeTtsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . . Meunukos, H.
. Basuiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /I. K. benses.
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Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIPYrUMU Haykammuy, «Cucrtema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U UX H3yYeHHUE

KuBble cucteMbl Kak mpeaMer uzydeHusi Ouosoruu. CBOMCTBa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJOCTHOCTb,
CJIOKHOCTb W YNOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3aLMs,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHYUBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3aluu KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KIIETOYHBIN,
TKaHEBBIH, OPTraHU3MEHHBIN, IIOITYJIALIMOHHO-BUI0BOM, OKOCUCTEMHBIN
(buoreoneHoTnyeckuit), OumocdepHniii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucteMax. OCHOBHBIC TpPHU3HAKU >XKUBOTO. JKW3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3ALMH.

N3yuenne >XuUBBIX cucTeM. MeTojasl Ouosiornyeckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHaTue o 3aBucCuMon u
He3aBUCUMOM mnepemeHHou. [lmanupoBanue »skcnepumenTta. IlocranoBka w
npoBepka rumnote3. Hynesas runoresa. [lonsitue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornuyeckux maHHbIX. OIEHKAa TOCTOBEPHOCTU MOIYYECHHBIX
pe3yabraroB. [IpuunMHBI UCKaXKEHUs PE3YyJIbTAaTOB JKcnepuMeHTta. [loHsAThe
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn

Tabmumbr u cxembl: «OCHOBHBIC TPU3HAKK IKU3HW», «bHonorndeckue
cucrembl», «CBOWCTBa KHBOW MaTepum», «YPOBHH OpraHu3allud KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBEYeCKOoro opranuzmay, «buoreonenos», «buocdepay, «Metoabl
WU3YUYEHHUsI )KUBOM IIPUPOIBD».

O6opynoBanue:  jmabopatopHoe  oOOpyJoBaHWE I TMPOBEACHHS
HaOJII0/ICHUM, ©3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnosp30BaHWE pPa3IWYHBIX METOHAOB MpH
W3YUYEHUHU KUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKu

Krmerka — cTpykTypHO-QYHKIIMOHAIBHAS eAUHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. Hlnetinen, P. Bupxo). OCHOBHBIE IOJIOKEHUS COBPEMEHHOM KJIECTOYHOM
TEOPHH.

Meroapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMU:  MHUKPOCKOIIHSA,
xpoMatorpadusi, daeKTpodope3, METoJ MEUYEHBIX aToMOB, auddepeHIanIbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanmvix
K1emoK. DINEKTpOHHasi MUKpockonus. Kongoranvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyuenue Kiemox.

JdemoHcTpanumn
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[Toptpetsl: P. I'yk, A. JleBenryk, T. l1IBann, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOIM, «DJIEKTPOHHBIM MHUKPOCKOID»,
«HcTopust pa3zBUTHS METOAOB MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

IIpakTuyeckas padora «V3ydyeHne METOJOB KIETOYHOM OHONOTHH
(xpomarorpadus, anekrpodopes, aubdepeHmanbHOe IEHTPUYrupoBaHue,
[TLIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMHUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- M YJIBTPAMUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOPUTEINs, PEareHTa, y4acTue B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOPEryisiuu. MuHepaabHble BEIECTBAa KJIETKU, MX OMOJIOrHyecKas
posb. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannyeckne BellecTBAa KIETKH. buosornueckue mnoauMmepsl. benku.
AMUHOKUCIOTHBIA cocTaB O6enkoB. CTpyKTyphl OeiakoBoi Monekyibl. [lepBuunas
CTpyKTypa Oenka, TenTHAHAas CBI3b. BTOpwWdYHAas, TpeTWdYHAas, YEeTBEPTUYHAS
cTpyktypbl. Jlenarypamus. CpoiictBa OenkoB. Kiaccudukaruss  OGenkoB.
buonoruueckue pyHkuuu 6enkoB. IIpuonsi.

VYrneBoabl. MoOHOCaxapubl, TUCAXAPUIbI, OJIUTOCAXAPHUIBI U MMOJIHCAXAPUIBIL.
OOmuit  mnaH CcTpoeHuss M (U3MKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMMN YTrII€BOIOB.

Jlununel. M'mapoduneHO-rHApOdOOHBIE cBOMcTBA. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QGocPoaunuabl, BOCKH, CTepouabl. buonorumdeckue ¢GyHKIUUA
munuaoB. OOIue CBONCTBAa OMOJIOTMYECKIX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHMIO, ITOJYIIPOHULIAEMOCTD.

Hykneunossie kuciotel. JJHK u PHK. CrTpoeHue HyKJIE€HMHOBBIX KHUCIIOT.
Hyxneotunpl. [lpunnun kommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cnmpans. MectoHaxoxaenne u ononorndeckue ¢pynkiuu JJTHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Monekyiabl AT®. Makpospruyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknuu ATD. BoccTaHoBIEHHBIE TEPEHOCYMKH, X (YHKIIUU B
kietrke. [pyeue mnykneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CtpykTypHas OuoJyiorusi: OMOXUMUYECKHE W OMO(PU3NYECKne HCCIeIOBaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OWOMOJeKkyld. Mooeruposanue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn
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[Toptpersr: JI. Ilomunr, /. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Caurep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEXHBOM
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoguveckas TabiauIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJIb», «CTpOoeHHE MOJICKYI
yrieBooBy», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Mosiekysibl ATDOy.

O6opynoBaHue: XMMHAYECKas MOcyAa U 000pyA0BaHUE.

JlabopaTtopnasi padora «O0Hapyx)eHHE OEITKOB ¢ TTOMOIIBIO KaYeCTBEHHBIX
pEeaKLni.

JlaGopaTtopnass  pabora  «McciemoBaHue — HYKIEMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIIETOK PA3JIUYHBIX OPTAHU3MOBY.

Tema 5. CTpoeHue u QyHKUMHU KJIETKH

Tumnel KIETOK: 3yKapuoTHuecKas U Mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuoTHueckoit kineTku. Kiertounas crenka OakTepuil 1 apxei.
OcoOE€HHOCTH CTPOCHHSI TeTepoTpOoPHOW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U pojib MPOKapruoT B OMOIIEHO3AaX.

Crtpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (mnasmanemMma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpanbl. TpaHcopT BelecTB yepe3 IMIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneru€nnas auddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMmOpanbl. Pabora HaTpuid-
KaJIMeBOr0 Hacoca. DHJOIMTO3: MUHOLMTO3, (aronuTo3. Dk3o1uTto3. Kierounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU pacTeHUil, rpruOoB.

[utomna3ma. [uto3omab. [lutockenet. [ABmxenue nuromiazMbl. OpraHouasl
kietkn. OmHOMeMOpaHHBIE OPTaHOWIBI KJIETKU: DJHAOIUIA3MAaTHYECKas CeTh
(OIIC), anmmapat I'ompmxu, TU30COMBI, UX CTpoeHHE M (yHKIUHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPTaHOWIOB KIETKH. CTpoeHHEe TpaHyJISIpHOTO PETUKYIyMA.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHte3 pacTBopuMbIix OeiakoB. CHHTE3
KJIETOYHBIX ~ MeMmOpaH. [nmagkuii  (arpaHyJisIpHBIM) — DHAOIUIA3MATHYECKUN
petuxkynym. CekperopHast pyHkuus anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoocu. Copmupoexa 6Oenxos 6 annapame I onvooscu. TpaHCcOpT
BEILIECTB B KJIETKEe. Bakyonn pacturenbHbIX KieTOK. Knertounsiii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KIETKWM:  MHUTOXOHAPWUM,  ILJIACTUJIBI.
Ilpoucxoocoenue mumoxondputi u nracmud. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApWUW W TuiacTua. llepBudmnble,
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BTOPUYHBIE U  CIOXKHBIE  IJIACTUABl  (OTOCHHTE3UPYIOUIUX  IYKApPHUOT.
XJIOPOIUIACTBI, XPOMOILIACTHI, JIEMKOIIJIACTHI BHICIINX PACTEHUM.

Hemem6pannbie opranousl kiaetku CtpoeHue u GyHKIUU HEMEMOpaHHBIX
OpTaHOU/IOB KJICTKH. Pubocomsl. IIpomesicymounvie Qunamenmeo.
MukpodunaMeHTbl. Axmunosvie Mmuxpoguiamenmol. MBpIIICUHBIE  KICTKH.
Axmunogvle KOMnOHenmvl Hemblueunvlx Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CrpoeHwe W JBWKEHHE JKITYTHKOB W pECHUYEK. MUKpOTpyOOUKH
muTonnasMel. Llentpuons. benku, accoyuuposannvle ¢ MUKpOQDUIAMEHMAMU U
Muxkpompyboukamu. Momopnvie 6enxu.

SAnpo. OGosiouka sipa, XpOMATHH, KapUoIlIa3Ma, SAPBIILIKH, UX CTPOEHUE U
bynkun. SaepHbiii  6enkoBbI MaTpukc. lIpocTpaHCTBEHHOE pacHoIOKEHHE
XpoMocoM B uHTepha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOU 006010uKU 6 mumo3ze. Aoephbiil
MpaHcnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKAPHUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOIN).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupel 1 cxeMbl: «CTpoeHHE JYKApUOTHYECKOM KiIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacCTUTENIbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPHUI», «Aapo», «CTpoeHrE NPOKAPUOTHIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKpPOCKOI, MHKpOIpEenapaTbl pPAaCTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnas paGora «lI3yueHue CTpoeHMS KJIETOK pa3IUYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «l3yuenue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopaTopnas pabGora «lccienoBanue 1uiasmMonusa M JEIUIa3MOJIM3a B
PaCTUTENBHBIX KIETKaX».

IIpakTnyeckass  padora  «l3yyeHue  JBWKEHHA  LUTOIUIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BeniecTB M NpeBPallleHUE IHEPIUH B KJIEeTKe

AccuMUISILIMSL ¥ TUCCUMUIISILIMSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumel oOmMeHa
BELIECTB: aBTOTPO(PHBIA U TeTepOTPOPHBIA. YdacTHe KHUCIOpoAa B OOMEHHBIX
nporeccax. JHeprerudyeckoe obecreueHne kietku: npeBpamieHue ATD B
oOMmeHHBIX Tmporieccax. DepMeHTATUBHBIA XapakTep peakuii KIETOYHOTO
meTtabonu3ma. DepMEHThl, MX CTPOEHHME, CBOMCTBA U MEXAHU3M JIEHUCTBUS.
Kogepmentsl. OTnnuus GepMEHTOB OT HEOPraHMUYECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl M OEJIKU-UHIMOUTOPBI. 3aBUCHMOCTb CKOPOCTH (PEpPMEHTATUBHBIX
peaxiuii OT pa3IuYHbIX (PaKTOPOB.
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[lepBuuHbBIi CHUHTE3 OPraHUYECKHX BelecTB B KieTke. dorocuHTes.
Anoxcueennvill U okcueeHHwll gomocunmes y baxmepui. Ceemocodbuparowjue
NUSMEHMbl U NUSMEHMbl PeakyuoHHO20 YyeHmpa. Ponb XJIOpOIIIacToB B IpoLecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BiusiHue paznuuHbIX (PaKkTOpoB
Ha CKOpPOCTh (poTOoCHHTE3a. 3HaAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znoobpaszue OpPraHNU3MOB-XEMOCUHTETHUKOB:
HUTpUUIUpYIOIIIUEe OaKTepuu, Keae300aKTepuH, CEepoOaKTEPHUH, BOJIOPOIHbBIC
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl OpokeHus. [IponykTel OposkeHHS M HX
WCITOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyaUTEM OOJIC3HEN.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. [ TMKOIN3 — OECKUCIOPOTHOE PACHIEIVIEHUE TITFOKO3bI.

buonornueckoe okucineHue, WIK KJIETOYHOE AbIxaHue. Poiib MUTOXOHApHI B
nporeccax 6uonoruueckoro okucienus. Luknuueckue peakunu. OKUCIUTEIHHOE
dochopunupoBanue. Iuepeus membpannHo2o epaouenma npomonos. Cunmes
ATD: paboma npomonuou ATD-cunmaszvl. IlpeuMmyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepes aHadPOoOHBIM. DP(HEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: k. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «POTOCHHTE3Y, «DHEpreTuueckuii oomen», «buocunres
oenkay, «CtpoeHue pepMeHTa», «XEeMOCHUHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropuass  paGora «l3ydyeHue  KaTaTUTUYECKOW  aAKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlaGopaTtopnas pabora «U3ydyeHue (¢epMEHTATUBHOTO pAaCILEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHuE TpoleccoB (POTOCHHTE3a W
XEMOCUHTE3a.

JlaGopaTopHasi padoTa «CpaBHEeHHE ITPOIIECCOB OPOKECHUS U JBIXAHUI.

Tema 7. HacsencreenHasi HH(popMalus U peaju3anus e€ B KiIeTKe

Peakuuu matpuuHoro cuHTe3a. [I[pUHIMI KOMILJIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBEeHHOW mHGopManuu. ['eHeTndeckui
KOJ, ero cBoucTBa. Tpanckpuniusa — MartpuuHbiii cuHTe3 PHK. IlpuHumms
TPAHCKPUINLMHU: KOMIUIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexkooupyrowue PHK.
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Tpancmsus u e€ sransl. Yuactue TpancnoptHeix PHK B Ouocuntese Genka.
VYcnoBusa Omocunteza Oenka. KoaupoBanue amMuHOKUCHOT. Ponbp pubocom B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKapHOT. Perynsius akTUBHOCTM T€HOB Yy NpokKapuoT. ['mmotesa
onepoHa (®. XKakob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPeCcull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius 0OMEHHbBIX
po1eccoB B KieTke. KiieTounslii romeocTas.

Bupycel — HekneTounbsie GOpMBbI KU3HUA U O0IHUratHeie nmapasutbl. CTpoeHue
IPOCTBIX U CJOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

Bupycnsie 3aboseBaHust yenoBeka, xKuBOTHbIX, pactenuit. CIIN]J], COVID-
19, counanbHbie U MEAUIIMHCKUE TPOOITIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6oavuiux maccusos («bigdatay)
CMPYKMYpHuIX OUONI02UdecKux 0annvix. Hanomexnonoeuu 8 ouono2uu u meouyuHe.
Ipoepammupyemvie pynkyuu 6enrxos. Cnocobvt 00cmagKu 1eKapcms.

JdeMoHcTpanuu

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

Tabmunpl u cxembl: «buocunres 6enka», «I'eHeTnueckuii Kon», «Bupycs»,
«baxTepuodarmy.

IIpakTnueckas padora «Co31aHue MOAEIN BUPYCay.

Tema 8. ’)KusHeHHBIN HUKJI KJICTKH

Knerounbli 1uki, ero mnepuoabl W peryisiuus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TPOLECCOB, MpOTEKaromux B HHTepdaze. [loAroroBka KIeTKH K
nenenuto.  I[Ipecunrtetmyeckuii  (MOCTMUTOTHUYECKUW), CUHTETUYECKUU U
MOCTCUHTETUYECKUH (MPEMUTOTHYECKUI) IEpUO bl UHTEP(DA3BI.

Matpuunsiii cunte3 JHK — pernuxamms. [Ipunuunsr permkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIAPAJLIIEIBHOCTb.
Mexanusm permkaunu JITHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepasa. XPOMOCOMHBIM HA0Op KIETKM — KapuHOTul. JIUmiouwaHelii u
rafmionIHeli  Habopel XpoMocoM. ['omosornunsle Xxpomocombl. IlosoBbie
XPOMOCOMBI.

lenenne kmetkn — MuTo3. CTaguM MUTO3a M NPOHUCXOAAIIME B HHX

npoueccel. Tunel muto3a. Kapuokunes u 1nuToknHe3. buosnorndyeckoe 3HaueHue
MHUTO3A.

Perymsanms MuTtoTMYECKOro nukia KiIeTku. lIporpammupyemas kieTouyHas
ru0esb — anomnTo3.
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Knetounoe sapo, xpomocombl, (yHKIHMOHAIbHAsi T€HOMHUKA. Mexanusmol
npoaugepayuu, oug@epenyuposku, cmapenus u eubeau kiemok. «lL{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaHUsl KIemKu.

JdeMoHcTpanuu

Tabmuubl 1 cxeMmbl: «KU3HEHHBIM LUK KIETKW», «Muros», «CrpoeHue
xpomocom», «Pemnmukanusa JJTHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlaGopaTopnass  pabdora  «/3ydyeHme  XpOMOCOM  Ha  TOTOBBIX
MHUKpOIIpenapaTax».

JlabopaTopnas padora «HaGmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIpENapaTax ).

Tema 9. Ctpoenne u GyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOCHHMS W JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
oprauu3moB. bakrepun, apxeu, OJHOKJIETOYHbIE TpHOBI, OJHOKIJIETOYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoJOHWAIbHBIE OPTaHU3MBI.

B3anMoCBsI3p 4aCTEl MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOASAIIASl, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTPOCHUS,
GYHKIIUN 1 pacroyioKeHHs TKaHEe B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M Y€JIOBEKA. TWMBI KUBOTHBIX TKAHEW: SMUTEIHAJIbHAS,
COEIMHUTENIbHASA, MbllleuHas, HepBHasi. OCOOEHHOCTH CTpOeHUs, (QYHKUUN U
pPacroJIOKEHUs] TKAHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTHWBHBIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4esIoBeKa. DYHKIIMY OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHYyTpeHHHI ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBr>keHue  OpraHu3MoB.  J[BM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&OoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PacCTeHHI:
TPONMU3Mbl M HACTUU. JIBMKEHHME MHOIOKJIETOYHBIX YHBOTHBIX W YEJIOBEKA:
MblIleyHast cucreMa. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranue opranusmoB. IlorynomeHue BOIbBI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMM. lIuTaHne >KMBOTHBIX. BHyTpHumnosnoctHoe u
BHYTPUKIIETOUYHOE NuIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHEmbI
NUIIEBApUTENBbHOrO TpakTa. IlumeBapurensHbie xenesbl. [lumeBapurenpHas
CHCTEMa YEJIOBEKaA.
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Jlpixanue opranu3moB. J[pixanne pacrenuil. Jlpixanue sxuBOoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KJIEeTKH. KoxkHoe npixanue. /lpixarenbHas NOBEPXHOCTD.
XKabeproe u néroynoe npixanue. [[pixaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX KMUBOTHBIX.
JpixaTenbHasi cUCTEMa YeNOBEKa. MeXaHW3M BEHTWISLUU JIETKUX Yy NOTUL U
MiIeKonuTaomuXx. Perymsmus apixanus. JlprxareabHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancriopT BemeCTB y KUBOTHBIX. KpOBEHOCHass cucteMa U €€ Oprassl.
KpoBeHocHasi cucTremMa TMO3BOHOYHBIX JKMBOTHbIX U 4enoBeka. Cepare,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyrum KpoBooOpalieHus. IBOJIIOIMOHHbBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBbI NMO3BOHOYHBIX KUBOTHBIX. Paborta
cepana u €€ peryisaius.

Beigenenue y opranusMoB. BeigeneHue y pacteHuil. Beinenenue y
KUBOTHbIX. CoKpatuTenbHble Bakyonu. Opranbl BblaesieHus. OuiupTpanus,
CEKpelusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI paOOThl OPTraHOB BBIJECICHUS.
CBs13b MOJIOCTHU T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Boijenenue y
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. Crpoenne u (GyHKIIMOHUPOBAHHE
HepoHa. OOpazoBaHre MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3mMoB. Crnopbl
OakTepuil M LUCTHl MPOCTEHIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa NacCUBHON M XUMHUYECKOM 3aIiUThl. DUTOHLIUBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX NpPOU3BOIHBIE.
3amura opranu3Ma oT Oojne3Heil. MimmyHHas cucteMa uenoBeka. Kietounslii u
I'YMOpPaJIbHBIH UMMYHHUTET. BpOXIEHHBIM U TPUOOPETEHHBIN creruduIecKuit
UMMYHUTET. Teopusi KIOHaNIbHO-celeKTUBHOr0o ummMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnasinrenbHble OTBETHI OPraHU3MOB. PoJb BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxumocTe u  perymsuus y  OpraHu3moB. Pasnpaxumocts y
ONHOKJIETOYHBIX Opranm3MoB. Takcucel. Pazgpaxumocts u  perymsiuusa y
pacteHuid. POCTOBBIE BEIECTBA U X 3HAYCHHUE.

HepBuas cucrema u pedrexTtopHas peryiasius y >KUBOTHbIX. HepBHas
cucTtema M €€ OTHEeJbl. DBOJIIOIUOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTHeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pednexropHas ayra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3anmocBs3bp HEpBHOW W JHAOKPUHHON cucTeM. [umnotamamo-rurnodusapHas
cucrema.

JdemoHcTpanumn

[Toptpert: U. I1. I1aBnos.
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Tabmumbr 1 cxeMbl: «OIHOKJIETOYHBIC BOJIOPOCHH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LBETKOBBIX PACTEHHI,
«CuctemMbl OpraHoB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pactrenuit», «KopHeBble cuctembl», «CTpoeHue CTeOIs,
«CTpoeHue JNUCTOBOM IUIACTUHKN», «TKaHM JKUBOTHBIX», «CKEJIET YeJIOBEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMA, «Koxay, «MpleuHas CUCTEMAY,
«BpraenurensHas cuctema», «HOOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KHUBOTHBIX», «CTpOEHUE THUIPBI»,
«Ctpoenue mnaHapumn», «BHyTpeHHee CTpOEHHE I0XKAEBOTrO uepBsi», «HepBHas
cucteMa peiO», «HepBHas cucrema sarymkm», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrtema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcey.

O6opynoBanne: CBETOBOW MHUKPOCKOI, MHKPOIpPENapaThl OJHOKJICTOYHBIX
OPTaHU3MOB, MHKpOIIpenapaTbl TKAHEW, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIHMU
HACEKOMBIX, WIJIOKOXXHUX, KUBbIE SK3EMIUISIpbl KOMHATHBIX pacTeHUi, repOapuu
pacTeHMil pa3HbIX OTAEJOB, BI@XKHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyaoBaHue ISl IEMOHCTPAIIMN TTIOYBEHHOTO U BO3YIITHOTO MUTAHUS PACTCHUA,
pacIHieTuieHus Kpaxmasia U 0eJIKOB Mo/ AecTBrEM (hepMEHTOB, 000PYI0BaAHUE IS
JEMOHCTPALIMK OTBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUMN, MOJEIH IT'OJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHE paCTCHUIN».

JlaGopaTopHuasi padora «/3yueHue TKaHel )KUBOTHBIX».

JlabopaTtopHasi pabora «/3yueHre opraHoB LIBETKOBOI'O PACTEHHMSI.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpraHuM3MoOB: Oecrosoe (BKIJIOYash BEreTaTMBHOE) U
nmoyioBoe. Buael  Oecronoro  pasMHOXKEHHUS: TMOYKOBAHHE,  CIIOPYJISIINSA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmuHoxkenue. [lonoBeie KieTku, Wiau rametol. Meio3. Craauun
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonoruyeckuii CMbIC
Melo3a W TOJOBOro Iporecca. Meilo3 U €ro Mecro B JKM3HEHHOM IUKJIE
OPTaHU3MOB.

[IpenzapoasimieBoe pa3Burue. ['amerorenes y »kuBOTHbIX. [10JI0BBIE KETIE3bI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MOJIOBBIX KIJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJOTBOPEHHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.
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NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOpPHOIIOTus — HayKa
0 Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 21a8HbIX NPOOIEM IMOPUOLOUL.
Konyenyua mopgoecenoe u moodenu mopgozenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH NPOOJICHUS MICKONMUTAIONNX. 3apOJBIINICBbIC JIMCTKU
(racTpyssinys). 3akjaaJKa OpraHOB U TKaHEW U3 3apOJbILIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTell pa3BUBAIONIETOCSA 3apojbllia (dMOpUOHANIbHAS WHIYKLHUS).
Jakjagka IUIaHAa CTPOEHUS JKMBOTHOIO KAk  PE3yibTaT HEPAPXUUYECKHUX
B3aUMOJICUCTBUI TeHOB. BrnusiHne Ha 3MOpUOHATBHOE pPAa3BUTUE PA3IUYHBIX
($aKkTOpOB OKpPY>KAIOIIEH CPeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbiil nepuoxa. IIpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOUHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOr0 W HENPSIMOIo
pa3BUTHS, UX PACIPOCTpaHEHUE B MpUpOAE. THUIBI pOCTa >KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX U YesoBeka. CTaguu mocTIMOPUOHATIHFHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodur u cmnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpa3zoBaHWe cmop B IMpolecce Meio3sa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OMIOAOTBOPEHUE Y IIBETKOBBIX pacteHuil. OOpa3zoBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYJISLIUN OHTOIE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haamun, X. HInemas.

Tabmuubr u cxembl: «BereraruBHoe pasMHoOxeHue», «Tumbl Oecroyioro
pa3sMHOXEHUD», «Pa3MHOKEHHE XJIaMUAOMOHAAbD», «Pa3MHOKEHHE SBIJICHBD,
«Pa3zmHoxeHue runpel», «Meito3», «Xpomocomely, «I'ametorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3Buthe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkun», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHUI,
«CTpoeHue CeMsH OJHOJOJBbHBIX U JBYIOJbHBIX PAaCTEHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM LHMKI MXa», <« KU3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIMKIT COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK MU
CIIEpMATO30MI0B, MOJIENb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenapaTax».
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IIpakTnueckass padora «BbisBIEHHE NOPU3HAKOB CXOJCTBA 3apOJIbIIICH
MO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass pabora «CTpoeHHE OpPraHOB pPa3MHOXKEHUS BBICIIMX
pacCTEHUI.

Tema 11. I'eneTuka — Hayka 0 HACJIE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHN3MoB

Hctopusi cTraHOBIEHHS UM pa3BUTHUA TE€HETUKU Kak Hayku. PaGoter I
Mengeins, I'. ne ®pusza, T. Moprana. Posib 0T€UE€CTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbeuiora, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ T€HETUYECKUE MOHSITUSL U CUMBOJIbL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJieJIbHble TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIM M PELIECCUBHBIN
PU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsl JIMHUSI, THOPHUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKHUH,
MOJEKYISIPHO-T€HETUUECKUA.

JdemoHcTpanumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasunoB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodeen-PecoBckuii.

Tabmuibt 1 cxembl: «MeToIbl TeHeTUKIY, «CXEMBI CKPEIIIUBAHUS.

JlabopaTopuasi pabora «J/Ipozodunma Kak OOBEKT TEHETHUYECKHX
HUCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHuens — 3aKoH
ennHooOpa3ust ruOpua0OB nepBoro nokosneHus. [Ipasuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacLICIUICHUs MpU3HAKoB. LluTosiornueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ umore3a 4MCTOThI raMer.

AHanmsupyomee ckpempBanue. [[poMeKyTOUHBIN XapaKTep HACIIEIOBAHUS.
Pacuieruienue npru3HakoB Mpy HEMOJIHOM JTOMHUHUPOBAHUMU.

JurubpunHoe ckpeuBanue. TpeTtuii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HACJeOBaHMWsS ~ TpHU3HAKOB.  lluToysormueckme  OCHOBBI  JUTHOPHIHOTO
CKpEILIMBAHUS.

CuennienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuermieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUICHHUS MEXIy TeHaMH. XPOMOCOMHAs
TE€OpHUsI HACIIEICTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbI M reTeporaMmeTHbI Moj. ['eHernueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanne Npu3HaKoB, CUEIJIEHHBIX C MOJIOM.
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['eroTun xak nenocTHas cucrema. lnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHbIM aJUIeNU3M. B3auMOJEHCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTUSA PACTCHMM, XMBOTHBIX M YEJIOBEKa, a
TakKe (U3MOJIOTMYECKUX IPOLIECCOB, IOBEIEHUS M KOTHUTUBHBIX (YHKIIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBHS «XO3SIMH
— Mapa3uT» U «XO35UH — MHUKpOOMOM». ['eHeThyeckue acmeKThl KOHTPOJS H
MU3MEHEHUS HaCJIECTBEHHON MH(OpMaLMU B IOKOJEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmumst u cxemsl: «IlepBbiif 1 BTOpoi 3akoHbl Menaens», « Tpetuil 3aKoH
Menaens», «AHanu3upyrouiee ckKpeuuBaHue», «HemnogHoe IOMHUHHUpPOBaHUEY,
«ClLemIeHHOEe HAclIe0BaHUE IPU3HAKOB Yy JApo3o¢uibl», «l'eHeTnka mnomay,
«Kaprnotun uenoseka», «Kapuotun gpozodpuns», «Kapuorunm nruusb,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOAENb IS JACMOHCTpPAllMd 3aKOHOB €IMHOOOpa3ms
ruOpUIOB TMEPBOTO TMOKOJEHUS U PACHICTUICHUS MPU3HAKOB, MOJENIb JUIs
JEMOHCTPALMA 3aKOHA HE3aBUCHMOIO HACIEIOBAHUSA IIPU3HAKOB, MOJEIb IS
JEMOHCTPALMK CLEIUICHHOTO HACIEAOBaHWsS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapart: «JIpozodumnay.

IIpakTnyeckass paGora «l3yyeHue pe3yabTaTOB MOHOTMOPHUIHOTO
CKPEIIMBAHUSA Y IPO30(DUIIBI».

IIpakTnyeckas  pabdora  «l3yueHue  pe3ynabTatoB  AUTHOPUIHOIO
CKPEIIMBAHUSA Y IPO30(DUIIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  GOpMUPOBAHUU (PEHOTHUIIA.
M3MeHYMBOCTh NpU3HAKOB. KaueCcTBEHHbIE U KOJIMYECTBEHHbBIC ITPU3HAKU. Buisl
W3MEHYMBOCTU: HEHACIIEACTBEHHAS U HACJICICTBCHHAS.

Monudukanonnass u3MeHYMBOCTh. Ponp  cpeapl B popmupoBaHUM
Moau(pUKaIMOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
psn u BapuaumonHas kpuBas (B. Horanncen). CpoiicTBa MOau(pUKaIMOHHON
WU3MEHYHMBOCTH.

['enoTunnueckas n3MeHYUBOCThb. CBOMCTBA FEHOTUIIMYECKOW N3MEHUYHUBOCTH.
Bunpl reHoTUNIMYECKOM N3MEHUNBOCTH: KOMOMHATUBHAS, MyTaIl[MOHHAS.

KoMOnHaTtuBHAsT W3MEHYMBOCTh. MeW03 M TMOJOBOM TPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHON N3MEHUYMBOCTU B CO3AaHUU
TeHETUYECKOr0 pa3HOO0pa3us B Mpeesiax OJHOrO BUA.

MyTanvoHHass W3MEHUYMBOCTb. Buapl MyTauuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHIOHTaHHBIE W  HMHAYLUUMPOBaHHbIE MyTaluu. SaepHele U
nuTOoIUIaZMaTuyeckue Myrauuu. CoMaTtnyeckue W MojoBble MyTauuu. [IpuduHb
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BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTALMOHHOT'O Ipolecca. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacnencTBeHHo m3meHuuBocty (H.M. BaBwiioB). BHesinepHasi U3MEHUMBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
WU3MEHYUBOCTBY, «KombOunaTuBHas U3MEHYUBOCTDY, «Merosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JeBaHNs YeTIOBEKa», « Bumbl MmyTammiiy.

O6opynoBanue: >KUBbIC W TepOapHBIC IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) >KMBOTHBIX C Pa3JIMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOIU(UKAIIMOHHON W3MEHYMBOCTH. [locTpoeHune BapHallMOHHOTO psga H
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckas padora «Mytauun y apo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuKka 4esiOBeKka

Kapuotnn yenoBexka. MexayHapoaHas mporpaMma MCCIENOBaHHsS T'e€HOMaA
yenmoBeka.  MeTonpl  M3ydeHMsT ~TE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYECKH,
OJIM3HEIOBBIH, IUTOrE€HETUYECKUH, MOMYJISIUOHHO-CTATUCTUYECKUH,
MOJEKYISPHO-TEHETUUECKHA. CoBpemeHHOE ONpeNENICHUE reHOTHUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI[P-ananu3a. HacrnencTtBenHbie 3a001eBaHus YelOBeKa. | €eHHbIE 1 XPOMOCOMHBIC
O0O0N€3HH 4YelnoBeKa. boye3HM C HacleICTBEHHOW IPEeApacloioKEHHOCTBIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPENOTBPAIICHUN U JICUEHUH T€HETUYECKUX
3a00seBaHUi 4YeloBeKa. MeauKo-reHeThuecKoe KOHCYJIbTUupoBaHue. CTBOJIOBBIE
KJIeTKU. [loHsTHE «TEHEeTUYECKOTo Ipy3a». ITUUYECKUE aCHEKThl UCCIEIOBAHUN B
o0JacT peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3nuecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpy Karoulel cpenl. ['eHeTrnueckas
MPEAPACIOIOKEHHOCTD YEJIOBEKA K MATOJOTHSIM.

JdemoHcTpanumn

Tabmunpl u cxembl: «Kapuotun uenoBeka», «MeTonbl U3yuyeHUS! TE€HETUKU
yesioBekay, «l eHeTnyeckue 3a007€BaHUs YETOBEKay.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOM.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTukauus W CeNeKUuus. 3apOoXJACHHE CEJNEKUMH W JOMECTHKALHUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpoUCXOXKAEHUS U MHOTO00Opa3us
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KYJbTYPHBIX pacTeHuil. Poib cenekuuu B CO3JaHMM COPTOB PACTEHUM U IOPOJ
*uBOoTHBIX. CopT, mopoAa, IITaMM. 3aKOH TOMOJOTUYECKUX pPAJIOB B
HaclaeACTBeHHOM wu3MeHuyuBoctn H. . BaBumnoBa, ero 3HadeHme O
CEJICKIITMOHHOM pabOThI.

Metoasl ceneKkImoHHON paboThl. MCKyCCTBEHHBIM OTOOpP: MacCOBBIM U
VIH/IUBU1YaJIbHBIN. JTamnel KOMOMHAIIMOHHON CCJICKIIUU. HcnsiTanne
MPOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKU
dbeHoTUIa MoTOMCTBa U OTOOP 10 TeHOTHUITY ¢ TToMoIkto aHanu3a JIHK.

HcKkycCTBeHHBIM ~ MyTareHe3  Kak  METOJl  CEJICKIIMOHHOW  palOoThI.
PaananiuOHHBIN M XUMUYECKUN MyTareHe3 Kak UCTOYHUK MyTalui y KyJIbTYPHBIX
dbopm opranm3moB. lcmosib30BaHME TEHOMHOTO PENAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK m1st monmydeHust iCX0AHOTO MaTepurana s CeJICKIIUU.

[TonydyeHue TTOJTUIIIIOUIOB. BuyTtpusnaosas ruOpUIN3aLIns.
brnu3kopoacTBEHHOE  CKpelnuBaHWe, WiIM  WHOpuauHTr.  HepojacTBeHHoe
CKpelnuBanue, win ayropuauar. ['ereposuc u ero mpuuuHbl. Mcmonb3oBaHme
rereposuca B ceneknuu. Otnanénnas rubpumusanus. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENICKIINN PACTEHUHN U )KUBOTHBIX. « 3e1éHas
PeBOIIOYUALY.

CoxpaHeHUE U U3YUYCHHE T'C€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUUN U
UX JUKAX PpOAWYEH IS CO3JaHUS  HOBBIX COPTOB W THUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpanenue u ynpaeieHue
2EHEeMUYECKUMU Pecypcamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBBIX HCUBOMHBIX
8 Yensax YAYHUeHUs CYuecmayouux u coO30aHus HO8blx NOpoo, TUHUU U KPOCCO8, 8
MOM UUcCle C NPUMEHEHUEM COBDEMEHHbIX Memo008 HAYUHbIX UCCAe00B8aHUll,
nepeoosulx uoell U NepCneKmuBHbIX MexHON02ULL.

JdemoHcTpanumn

[Toptpets: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuibt n cxemsbl: «lleHTpBI TPOUCXOXKIEHUS 1 MHOTOOOPa3Hsl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHUYECKUX PSAOB B HACIEJICTBEHHON H3MEHUYHBOCTHY,
«Metonpl cenexkmmmy, «OTnanéuHas ruopuausanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3ydyeHrne COPTOB KyJIbTYPHBIX PACTEHUN U MOPOJT
JIOMAIITHUX KUBOTHBIX)).

JlaGopaTopHasi padora «/3yueHre METOJIOB CEJICKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUiD».

IKcKkypeusi «OCHOBHBIE METOJIbI M JOCTHUIXKEHMSI CEJEKIMW PACTEHUN U
’KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM y4acTOK, B TEIUIMYHOE XO3SUCTBO, B J1a0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHOJI0TMsI U CHHTETHYECKAasI O0MOJIOTUsl
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OOBEeKThI, UCHOJb3yeMble B OHMOTEXHOJOTMH, — KIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, nx XapaKTEPUCTHKA. TpagunuonHas
OouoTexHoynorus:  xyueOomeueHue, TMOMYyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonorndeckuii cuHre3. OOBEKTBl MHKPOOMOJOTUYECKUX
TexHoiorui. [Ipons3BoacTBo Oenka, aMMHOKUCIOT M BATAMUHOB.

CoznlaHre TEeXHOJOTMi U MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHsI T€HOMOB C LIEJIBIO MOJyYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKallMX HE BCTpEYaroIIMecs B IPUPOIe OMOCUHTETUUECKHE MTyTH.

Knerounass mHxeHepus. MeToapl KyJNbTyphl KIETOK M TKaHEH PacTeHUM MU
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss H  COMATHYECKHUM
smOpuorene3. lcnonb30oBaHWe TarIOWJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOAUKIOHAIbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOoHCTpyKuus
SAWLEKIETOK U KJIOHMPOBAHUE XUBOTHBIX. METOJ TpaHCIUIAHTALMU sJ€p KIIETOK.
Texnonocuu  0300posaeHUs, KYIbMUBUPOBAHUS. U MUKPOKIOHAIbHO2O
DPA3SMHOICEHUS CENIbCKOXO3AUCTEECHHBIX KYIbIMYP.

XpoMOCOMHasi W TeHHasg HWH)KeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCcTpyupoBaHue pekoMOuHaHTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTH>KEHHsT M INEpPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXXCHEPHH.
DKOJOrMYeCKHEe U ATHYECKUE TPOOIEMbl T€HHOM HHKEHEPHUH.

Meauuunckue ouotexnonoruu. [locrrenomuas uudposas menunmua. [LP-
JUarHocTHKa. MeTaOOJOMHBIM aHaau3, TEHOLICHTPUYECKUM aHaau3 IpoTeoMa
4eJIOBeKa JUIA OLIEHKH COCTOSIHMSI €ro 340poBbs. MCIonb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHxkeHepuss g pa3pabOTKU
(byHIaMEHTaIbHBIX OCHOB MEAHMIIMHCKUX TEXHOJOTHH, CO3/IaHHs KOMILUIEKCHBIX
TKaHEel COYETAaHHMEM TEXHOJOTUH TPEXMEPHOro OMOMPHHTHUHTA M cKaddonauHTa
JUISL peIeHus 3a/1a4 IEPCOHAIU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENb0 OOecrneyeHus: KOMOMHMPOBAHHOM
3anuThl OT Bo3Oynutenet OPBU, yctaHoBiieHHME MOJEKYJSIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogepskammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMacHbIC
3a00JIeBaHUs YEJIOBEKA U KUBOTHBIX.

JdeMoHcTpanuu

Tabmunp! u cxemsl: «lcnonp30BaHNE MUKPOOPTaHU3MOB B NPOMBIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I eHHass UHKXEHEPUs».

JlabopaTtopHnasi padora «l3yyeHne 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOJTOYHOKUCIIBIX IPOLYKTOBY.

JIKCKypeuss «bHOTeXHONOrMss — BaKHEWINAs IPOU3BOAUTENBHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC
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Tema 1. 3apo:kaeHue m pasBuTHE IBOJIOUMOHHBIX NpPEACTABJICHHMI B
omosioruu

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
napBuHU3Ma. JKU3Hb U Hay4dHas AestenapbHocTh Y. /apBuHa.

JIBrKy1IMe Cuitbl 3BOJIOLMK BUAOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnyeckor Teopun H3Bomtonuu (CTD). HelrpanpHas
Teopust sBomouud. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorusg. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. lapeun, C. C. UerBepukos, U. 1. llImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmunpt u  cxembl: «Cucrema xuBoil mnpuponsl (mo K. Jlunuerw)y,
«Jlecthnna xuBbBIX cymectB (mo Jlamapky)», «Mexanusm QopMuUpOBaHUs
IpPUCHIOCOOJIEHNIT y pacTeHuil W kUBOTHbIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Jlapsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbsObI
3a cyuectBoBanue», «llopoasl romyoOeiy», «MHoOroobpasue KyiabTypHBIX (GopMm
KarmycTb», «[lopoabl moMamHuX )KMBOTHBIX», «CxeMa 00pa30BaHusl HOBBIX BHIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLICHHS JBUXKYIIMX CHUJ 3BOJIOLHUN,
«OCHOBHBIE MTOJIOKEHHSI CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJIbTaThl

[Tonmynsiuus Kak 3J€MEHTAapHAasl €auHULA 3BONMIOUUA. COBPEMEHHBIE METO/IbI
OLIECHKM TE€HETHYECKOro pa3HooOpa3us W CTPYKTypbl nomyisiuuid. M3MeHeHue
reHo)oHAa MOMYJSIIUM KAaK d3JEMEHTApHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBIXKYIIME CHJIbI) SBOJIOUMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas u3MeH4YMBOCTh. [Ipeild TeHOB — chydaiiHbIe
HEHANpaBlIeHHbIE M3MEHEHHMs] 4YacTOT amiened B momyisiiusax. Oddekt
OoCHOBatess. JIgpgexm Oymuvinounozo eopaviwka. CHUdNCEHUE 2eHEeMUYECKO20
pasznoobpazus: npuuunsl u cireocmeus. llposenenue s3gpghexma Opeiigha 2eros 6
oonvuwiux u  manvlx  nonyaayusx.  Murpanuu.  M3zonsuus  momyJisIui:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoIoTHUYecKas (PEnpoyKTUBHAS).

EctectBennbiii oTO0p — HampaBisitomuii  (Gaktop 3Bomonuu. DPopMel
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMM, CTAOWIM3UPYIOIIMM,  pa3phIBAIOIIUN
(mu3pyntuBHbii). [lomoBoit oTO0Op. BO3HMKHOBEHHE M DBOJIIOIHUS COIUATIBLHOTO
MTOBEJICHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  Pe3yJabTaT  MHKPOIBOIIOIHH.
Bo3nukHOBeHHEe  mpHUCHOCOOJEHH y  OpraHu3moB.  ApomMopho3bl  H
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uanoagantauuu. [Ipumepsl NpucnocoOieHuit y OpraHu3MoB: MOP(OIOrHUecKHe,
¢usnonornueckue,  OMOXUMHUYECKHE,  ToOBeneH4Yeckue.  OTHOCHUTEIBHOCTH
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u CTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpO3BOMIOIMU. M3omsiius — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000Pa30BaHUS: AJITOTIATPUUIECKOE (reorpaduueckoe),
CHUMIIATPUYECKOE (3KOJOTUYECKOE), «MTHOBEHHOE» (monUIuIOnIU3anus,
rubpuau3anus). JJIMTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mMbl (OpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usi.

Ponb  »BOMIOMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxpaHeHus: 6uopa3zHooOpas3usi. MUKPOIBOJIONHS ¥ KOIBOJIOIHS TTAPA3UTOB M MX
x03s1eB. Mexanu3mbl (POPMUPOBAHUS YCTOMUMBOCTH K @HTUOMOTHKAM U CIIOCOOBI
O0pBLOBI C HEH.

JdeMoHcTpanuu

[Toptpetsi: C. C. YerBepukos, . Maiip.

Tabmuplt 1 cxembl: «MyTallMOHHass HW3MEHUYMBOCTHY, «[lomymsironnas
CTpYKTypa Buaa», «CxemMa mposiBieHHs 3aKkoHa Xapau—BaitnOepra», «JIBmwkyine
CUJIBl 3BOJIOLUNY, «IKOJOTHYEeCcKas M30JALUS MOMYJSIIIUNA CEBAaHCKOU (operny,
«l'eorpaduueckass UM30JSA1US  JTUCTBEHHUIIBI CUOMPCKOM W JTIUCTBEHHMIIBI
naypckoin», «IlomynsimoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTB», «Cxema
JEHCTBUSL ecTeCTBEHHOro ot0Oopa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«MBaycTpuanbHblii MenaHu3M», «JKuBble Uckomaembie», «[[OKpOBUTENBCTBEHHAS
OKpacka YKHABOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue amantauun», <«lIpUcrnocoOIeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTBY, «Kpurepun Buga», «Buabl-aBoitHukn», «CTpyKTypa BHIa B
npuposie», «CrnocoOsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHME
TPEX BUIOB JaHABIIIECH», «IKOJIOTMYECKOe BUI000pa30BaHWE BUAOB CHHUIL,
«ITomunnouasl pacteHuity, «KamycrHo-peneunbiii ruopu.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Yydelia IMTHIT U
3Bepeil C MpuMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, dYydena NTHUI[ U 3Bepei
pa3HbIX BHJOB, TepOapuM pacTeHUW ONU3KUX BHUAOB, 0O0pPA30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMM.

JlaGopaTopnasi padora «BpisBIeHHE H3MEHUYMBOCTH y 0cO0el OJHOTO
BUJIA».

JlaGopaTtopnass  padora  «lIpucnocobnenHuss  opraHusmMoOB U  HUX
OTHOCHUTEJIbHAS LIEJIECO00PAZHOCTHY.

JlaGopaTopnasi pabora «CpaBHeHHE BHIOB 1O MOP(POIOTrHIECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThbl
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Meroasl U3y4eHHs] MakKpO3BOIOUMHU. [lall€OHTOJIOrMYECKHE  METOAbI
u3ydyeHus oHBomouuu. llepexomgnsie ¢GopMbl U (PUIOTEHETUYECKUE  PAIBI
OpraHU3MOB.

buoreorpapuueckue metonpl u3ydeHus sBoironuu. CpaBHeHHE (GIOpbl U
(ayHbl MaTepuKOB M OCTpOBOB. buoreorpadpuueckue odnactu 3emnu. Bupasl-
SHAEMHUKHU U PEJIUKTBHI.

OMOpUONOrHYecKre U CPaBHUTEIHLHO-MOP(OIOrHUECKrEe METOAbl U3yUeHUs
BOMIIOLMU. ['eHeTMYecKne MEXaHHW3Mbl 3BOJIIOLIMM OHTOIEHE3a U IOSBIICHUSA
DBOJIIOLMOHHBIX  HOBIIECTB. [ OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenrtapHele  opranel W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHE M  MaTeMaTHMYeCKWe  METOAbl  W3YYCHHsS  HBOJIIOLIUU.
['omonornynsie TeHbl. COBpEMEHHBIE METOJABI MOCTPOEHHUS (PHIOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAllMH U IBOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBwiia) PBOJONMH. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTts 3Bomronmu. AnantuBHasi panuanus. HepaBHOMEpHOCTH TEMIIOB
HBOJIFOLUY.

JdeMoHcTpanuu

[Toptpets: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, J. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PSIT JIOLIAAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»y,  «Creronedansy,  «Punnodputey,  «CeMeHHbBIS
NanopoTHUKW», «buoreorpaguueckue 30HbI 3eMian», «llpeli KOHTHUHEHTOBY,
«Penmukte», «HauanbHble cTaguu HMOPUOHAIBLHOTO PA3BUTHUS I103BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M AHAJIOTMYHBIE OpraHe», «PyInMeHTBI»,
«ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI 4YENOBEKa W IIUMIaH3e», «l 1aBHbIE
HaIpPaBIICHUS 3BOJIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH HBOJTIOLIAN.

OOopynoBaHue: KOJUIEKLMHU, TepOapuu, MYyJSKH HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKM T'OMOJIOTMYHBIX, aHAJIOTUYHBIX, PyJAUMEHTApPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIUN HACEKOMBIX.

Tema 4. IlpouncxokaeHue U pa3BUTHE )KU3HU Ha 3emJie

Hayunbpie rumoTes3bl MPOUCXOXKACHHUS KU3HU Ha 3emie. AOHOreHe3 H
naHcnepMusi. JloHaydHbIe IPEJICTaBICHUS O 3apOKIECHUU KU3HU (KPEALMOHU3M).
['nnore3a NOCTOSHHOTO CaMO3apOXKICHHUS JKU3HU U €€ onpoBepxkeHue onsitamu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [Iponcxoxxnenue sKU3HA U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKON SBOJIIOLUH. [Imanerapuas
(reoslornyeckasi) 3BONIOLUSA. XHUMHMUYECKas »HBOJIOLMS. AOHOTEHHBIH CHUHTE3
opraHu4eckux BeniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpmn.
OOpazoBanue mnosmMepoB u3 MoHoMmepoB. KoanepBarHas rumote3a A. W.
OmnapuHa, runoTe3a nepBuyHoro OynpoHa J[>x. XonaeitHa, reHeTH4ecKasi TUIoTe3a
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I'. Ménnepa. Pubosumer (T. Uek) m rtumoreza «mupa PHK» V. T'mnbGepra.
dopmMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

Uctopuss 3emnu U Meronpl €€ wu3ydeHus. MckomaeMble OpraHUYEeCKHe
octatku. ['eoxpoHonorus u e€ Meroabl. OTHocuTenbHas U aOCONIOTHAs
reoXpoHOJIOrus. ['€0OXpOHOIOrnuecKas mKaja: 30Hbl, 3pbl, IEPUOIbI, STOXH.

HauwanpHble »Tambl opranudeckon 3Bosrounu. l[losBiieHne u 3BoMOLUSA
MEPBBIX KJIETOK. DJBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HYKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKU KaK aHaJjor MEepBbIX Ha 3eMie COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.

[TpoucxoxneHue 3ykapuoT (CuMOUOreHe3). DBONIOIMOHHOE MPOUCXOXKIECHUE
BUPYCOB. [IponcxoxkneHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHud. OCHOBHBbIE apoMOpP(O3bI
pactenud. Beixon pacreHuit Ha cymry. [losBieHHE CHOpPOBBIX pPACTEHUH H
3aBoeBaHre uMU cymd. CemeHHble pacTeHus. [IpoucXoxKIeHHE IIBETKOBBIX
pPaCTCHUM.

OCHOBHBIE 3Tallbl 3BOJIIONHMH >KUBOTHOTO Mupa. OCHOBHBIE apoMOPGhO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBbIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS MMO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuii u pentunuil. IlpoucxoxneHne MICKONUTAIOMINUX U
nturl. [lpunnun wiogeBoro apomopdosa. OcBoeHrne O€CIO3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMje IO dpaM M MEepUoAaM: apXeu, MPOTEPO30il,
najgeo3or, Me3030M, KaiHo3ou. OOmas xapakTepucTUKa KiIuMara H
reojorndyeckux npoueccoB. [losiBlieHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEpHI.

MaccoBble BBIMUPAHUSI — SKOJIOTMYECKHE KPU3UCHI Mpouuioro. [IpuuuHel u
CJIEACTBUSL MAacCOBBIX BbIMHUpaHHIl. COBPEMEHHBIN HKOJOTMYECKUNA KPHU3HC, E€ro
ocobennoctu. [IpoGraema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpemeHHas cuctema opraHudeckoro mupa. IlpuHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapus, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYEHHIO CaMoO03apokaeHUs ku3Hm», «Cxema ombita C. Mumiepa, I'. Opu»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUM»,  «[ €OXpOHOJOrMYecKas  MIKaJIay,
«HauanpHble 3Tanbl OpraHUYecKkoi 3BOIONUNY», «Cxema 00pa3oBaHUSI FYKapHUOT
nyTéM cumoOnoreHesza», «Cucrtema XUBOHW TpupoAb», «CTpoeHue BHUPYCay,
«Apomopossl  pacrenuity, «PuHMOGUTHY, «OTHOKIETOYHBIE BOJOPOCIHY,
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«MHorokserounbsie Bogopocian», «Mxm», «llanoporukn», «l'onocemeHHbIE
pacteHus’», «OpraHbl IBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA KHUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocTeitmuey, «KuieqyHomomnocTHbiey,
«IInockue 4epBU», «YUIEHUCTOHOTHEY, «PBIOBI», «3€MHOBOJHBIEY,
«IIpecmpikaronmecs», «IItuup», «Mnekonuraromue», «Pa3BuUTHE KU3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOMN 3pe», «Pa3BuTue Ku3HU B
MaJIC030MCKOMN 3pe», «Pa3BuThe KU3HU B ME3030MCKON 3pey, «Pa3BUTHE KU3HU B
KaltHO30MCKOM 3pe», « COBpeMEHHAasl CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuy pacTeHU pa3IMYHBIX OTAEJIOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUTJIOKOXKHUX, CKEJEThl TI03BOHOYHBIX JKMBOTHBIX, Yydella MTHI U 3BEpPEW,
KOJUIEKIIUM OKAMEHEJIOCTEH, IOJE3HBIX HMCKONAEMbIX, MYJISIKH OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  Jga0oparopHas padora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu o nzydeHuto abHOreHHOr0 CUHTE3a OPraHUYECKUX COEUHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopHasi pabdora «/I3yueHne M omnMcaHHe HCKONAEMBIX OCTaTKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckass pabdora «l3ydeHue 0COOEHHOCTEH CTPOCHUSI PACTCHHM
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydenne ocoOeHHOCTEH CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl 1 3agaun aHTPONOJIOTUH. METOIbl aHTPOTOJIOT U H.

CraHOBIEHUE TPEICTABICHUN O MPOUCXOXKICHUU YeIOBEKAa. PerurunosHeie
BO33peHMs1. COBpEMEHHBIE HAYUHBIE TEOPHH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOTOTO-ONOXUMHUYECKHE,
noBegeH4Yeckue. OTIINYMS YEeIOBEeKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CHUTHAJIBHOMN
CHCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrunYecKre, ColluaibHbIE.
CooTHomieHne OMOIOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OCHOBHBIE CTaJUU AHTPOIIOTeHe3a. PaHHME uenoBeKoOOpas3Hblie 00€3bsHBI
(IPOKOHCYJIbI) M PaHHUE IMOHTUIBI — OOIIUE TIPEIKH YeJIOBEKOOOPa3HbIX 00€3bsH U
aroied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEIKHU JIIoJeH. YelIOBEK yMeblil, MepBbIE
M3TOTOBJICHUS OPYJAUM Tpyaa. YenoBeK MPAMOXOIAIIMNA U MEPBBIM BBIXO JIIOACH
3a  mpenensl  Adpuku. YemoBek reimenvOeprckuii  — 0oO0mMA  TPENOK
HEaHJIEPTAIBLCKOT0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBeK HeaHAEPTAIbCKUAN
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KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBEeK pa3syMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4YEJOBEK, OCBOEGHHME KOHTHHEHTOB 3a mpenenamMu AQpUKH.
[TameoreneTrka M najgeoOreHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO ueNoBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJSLUAX
yesioBeka. MyTalMoHHBIN Tpouecc U noaumMopdusM. [lomynsiiiMoOHHbIE BOJHBI,
nperid reroB, murpanus U «3GQexT ocHOBaTEN» B MOMYNALMIX COBPEMEHHOTO
YeJ0BeKa.

Uenoseueckue pacel. [loHatue o pace. bonbmme pacel: €BponeougHas
(eBpa3uiickasi),  aBCTpajio-HEeTpoujHas  (dKBaTOpUajibHasi),  MOHTOJIOMAHAS
(a3umaTcko-aMepuKaHckasi). Bpemss u myTuH paccesneHHs] 4YeJoBeKa IO IUIaHETe.
EnunctBo  yenoBeuecknx  pac.  HaydyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Tprcnoco0aeHHOCTh 4YeNOoBEKa K Pa3HbBIM YCIOBUSIM OKPYXAlOIIeH Cpesbl.
Bnusaue reorpaguueckoil cpeapl W apeiida reHOB Ha MOP(QOJOTHIO U
(bU3HOJIOTHIO YeTIOBEKA.

MexauciuminHapaple  MeToAbl B (pusmdeckoit  (OMOJIOTHYECKON)
AHTPOINOJIOTMM.  OBOJIIOLMOHHAA  AHTPOIOJIOTMS W MaJIEOAHTPOIOJIOTUs
YEJIOBEYECKUX IONYyJSIMUA. brOocOnMaNbHbIE HCCIECIOBAHMS NPUPOIBI YETIOBEKA.
HccnenoBanue K03BOJOLMHU OUOIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. lapBun, JI. JIuku, . . Pornackui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToAbl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3r YellOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNneT 4YelnoBeKa M CKeJleT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbIY, «J|BHXKyIIHME CHUIIBI AHTPOIIOTEHE3A», « DBOJOLHOHHOE
IpPEBO  UENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXO ANy, «JleHncoBckuid yenoBek» «Heanaepranpuby, « KpoMaHbOHUBD,
«IIpenku yenoBekay», «ITambl FIBOJIOLUHN YEJIOBEKa», «Pachl yenoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEH, MPEeAMETOB MaTepuaIbHOM
KyJbTYpbl TIPEAKOB 4YeJjoBeka, penpoayknuu (portorpadum) KapTuH C
MU(POJIOTUYECKUMU U OHOJEHCKUMHU CIOKETaMU TPOMCXOXKICHHUS YEIIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMBbIX OCTATKOB UEJIOBEKA, CKEJIET YEIOBEKa, MOJEIb
yepena 4YeJloBeKa M 4Yepena IIMMIIaH3€, MOJENb KHCTH 4YeJOBEeKa U KHUCTH
HIMMITIaH3€, MOJEIHN TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi pabGora «l3yueHne OCOOEHHOCTEH CTPOEHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C IMPSIMOXO0KICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JIOrMUECKUX aJalTalui YeIOBEKay.

Tema 6. Jkojiorusi — Hayka 0 B3aUMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPYKaLIel cpeaou

3apoxaeHue U pazButue skosioruu B Tpynax A. ['ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'exkkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun
sK010ruu. CBSI3b SKOJIOTUU C APYTUMH HAYKAMH.
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Metoasl skonoruu. IloneBrsie HaOMIOACHMS. DKCIEPUMEHTHI B SKOJIOTHH:
OpUpoAHbIE W J1abopaTtopHble. MoJenupoBaHHE B SKOJIOTMU. MOHHUTOPHHT
OKPYKAIOIIEH CPeIbl: TOKATBHBIN, PETHOHATBHBIN U TI00ATBHBIMN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTMYECKOM KYJIBTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEJIEHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onear, K. ®@. Pynbe, H. A. CesepiioB, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konoruuy, «Cxema
MOHUTOPHUHTIA OKPYKAOLIEN CPEABDY.

JlaGopaTopHuas padora «3yuenue METOJIOB JKOJIOTUYECKUX
HUCCIIEIOBAaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH UX AeictBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: adMoTHUYECKUEe, OMOoTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBHUS dKoJormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢aktopbl. CBeT Kak sKonornueckuir ¢akrop. JeiicTBue
pa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpPa Ha OPTraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KUBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHUrHalbHas poJib CBETA.
DOoTONEPUOINU3M.

Temneparypa kak »3kojoruueckuii (akrop. JledicTBue Temiepatypbl Ha
opranu3Mbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocth kak skosormyeckuii ¢akrtop. IlpucrnocobneHus pacTeHHil K
nojJiep>KaHuo BojgHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOUIEHUIO K
Boje. [IpucnocoOaenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuUTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
riyOMHHas  TOANOYBEHHAs,  BHyTpuUOpraHu3dMeHHas.  Dusuko-xuMuueckue
0COOEHHOCTH cpel oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemiHwe u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
TOJUYHbIE PUTMBL. [IpHCrmOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM W3MEHEHUSM
YCIIOBUH KU3HHU.

Kuznenusie @QopMbl opraHu3MoB. [loHsiTuE o0 JKHU3HEHHOW (Qopme.
KuszHenusie popMbl pacTeHU: 1epeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS M 00pa3a KU3HHU.
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buotnueckue (bakTopsI. Buner  OMOTHMYECKMX — B3aUMOJICHCTBUIL:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepamus,
MYTyallu3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxyieOHNUecTBO). Hetpoduueckue
B3aUMOJIeHcTBUSL  (Tomu4yeckue, (opuueckue, dadpudeckue). 3HaAUCHUE
OMOTUYECKUX B3aMMOACHCTBUN [Isl CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmuupl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TerIOKpOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKHUBOTHBIE», «DU3MOJOTHUECKHE aJalTallu
KUBOTHBIX», «Cpeapl o0OWTaHHA OpraHu3MoBy», «buonoruueckue puTMBIY,
«Kuzuennoie  ¢opmbl  pacteHuit»y, <« KuszHeHHble  (QOpPMBI  KUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECca», « IKOCUCTEMA XBOMHOTO Jecay, «llenun
nuTaHus», «XumHudectBo», «llapasutuzm», «Koukypenuus», «Cumonos»,
«KommeHncanuzmy.

O6opynoBanue: repOapuy pPAacCTEHUN W >KUBOTHBIX, MPUCIIOCOOJIEHHBIX K
BJIMSIHUIO Pa3jMYHBIX OSKOJOTHYECKHX (PaKTOpoB, TepOapuu CBETONIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUs, repOoapuu U KOJUIEKIMU TETIONI00UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PAaCTEHUM, Yydesa NTHULl U 3BEpei, repdoapuu
pacTeHui, OTHOCAIMXCS K Trurpoduram, kcepopuram, Me3opuraM, KOMHATHBIC
pacTeHusi TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuM M KOJUIEKIIMM pACTEHUH U SKUBOTHBIX, OOJaJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUW JKU3HH, repdapuud u
KOJUIEKIIUM PACTEHUH U >KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUIEKIIMU
KUBOTHBIX, YUYACTBYIOIIHNX B PA3IIUYHBIX OMOTHUECKUX B3aUMOJCUCTBUAX.

JlaGopaTopnasi pabora «BpisiBIeHHEe NpHUCTIOCOOSEHUM OpPraHUu3MOB K
BIIMSIHUIO CBETA».

JlabopaTopnasi pabdora «BrisiBIeHHE NPUCTIOCOOIEHUN OpPTraHU3MOB K
BJIUSHUIO TEMIIEPATYPbD».

JlaGopaTopHass paGora «AHATOMHYECKHE OCOOCHHOCTH pACTECHHH W3
Pa3HbIX MECT OOUTaAHUS».

Tema 8. Ikos10rvsi BUAOB M NMOMYJIA NI

OKOJIOTUYECKHE  XapaKTEPUCTUKUA  MOIMYJIALMH. [lonynsauma  Kak
ouonoruueckas cuctema. Ponb HEOTHOPOAHOCTH cpeabl, PU3NIECKUX OapbepoB U
oco0eHHOCTel OMoNoruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYpHI
nonyysiquid. OCHOBHBIE TIOKa3aTENW MOMYJSIUMUA: YHCIEHHOCTb, IUIOTHOCT,
BO3pAaCTHasi M TOJIOBAs CTPYKTypa, POKIAEMOCTb, NPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.
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Dkoisioruyeckas CTpykrypa nonyiasiuud. OueHKa YUCIEHHOCTU MOMYJISIIHH.
JuHamuka nomyiasiuud v e€ peryisiinusa. buoTudeckuil moTeHIMAN MOMYJISIHY.
MoaenupoBaHve TUHAMUKHA TONyJaiuu. KpuBbie pocTa YHCIEHHOCTH HMOMYJISIINHY.
KpuBble BbDKMBaHUA. Perynsiids YUCICHHOCTH MOMYJALMA: posib (PaKTopoB,
3aBUCAIIUX U HE 3aBUCAIIUX OT MJIOTHOCTU. DKOJOTUYECKUE CTpATErH BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoit HuUme Buaa. MecrooOutanue. MHOTOMEpHas
Mozenb 3kosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepsl 3KonmOrMyeckon
Huy. [loTeHnnanbHas U peaau30BaHHAs HUILIN.

Bua kak cucrema nomynsuuid. Apeansl BUAOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJICHUSI W MUrpaluid KUBOTHBIX. buonormyeckue
WHBA3UH YYKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptpert: k. . XaTunHCOH.

Tabmumbl u  cxembl: «OKOJOTHYECKHUE XaAPAKTEPUCTHKU TMOMYJISIIHNY,
«IIpocTpaHcTBEeHHAst  CTpyKTypa mnomyiasiuuum», «Bo3pacTHble  NHpamMuibl
nonyysiqun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTH 3€MJIM  Pa3InYHbIMU
opranu3zmammny, «Mojens s3konorndeckor Huu Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUN KUBOTHBIX.

JlabopaTopuass  pa6ora «[IpucnocobneHuss ceMsH pacTeHHd K
pacCeNICHUION.

Tema 9. Iko10rus CO00IECTB. IKOJIOTHIECCKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexny
opraHu3Mamu B OMOIIEHO3E.

Okocucrtema kak oTkpbiTasi cucrema (A. JIx. Tencnu). OyHKIMOHAIbHBIE
OJIOKH OpPraHu3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetn. AOHOTHUECKHE OJOKU
skocucteM. [TouBbI U Wbl B 3KOcHCTEMax. KpyroBopoT BEIIECTB U MMOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHbIE  TIOKa3aTeIuW  BKOCUCTEeMbl. buoMacca W MOpOIyKIHS.
DKOJIOTMUECKUE MUPAMUJIBI UUCEI, OMOMACChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHnHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUS Ha
cykueccuu. Knumakcnoe coodiectBo. buopasHoobpasue u noaHoTa KpyroBopora
BEIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuposHbIE SKOCUCTEMBI. JKOCUCmeMbl 03ED U peK. IKocucmemovl Mopeu u
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneil, nyCcmoltb.
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AHTpONOreHHBbIE HIKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmuuus
MEXK/1y aHTPOIIOT€HHBIMH U MIPUPOAHBIMU 3KOCUCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas
dbnopa u ¢ayna. CuHaHTponmm3zauus TropoAckoll ¢ayHbl. buonornyeckoe u
XO35IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aHMMOCHCTBHI OpraHU3MOB B
sKocucTeMax. Ponb KackadHoeo s¢hghexkma u 6u008-20upuxamopos (Kiouesvix
6U008) 8 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXIY
CMEXHBIMHU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALMN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTNIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmoi go30elicmeusi  30a2pA3HEeHUll  PAsHbIX  MUNO08 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHO8bL  2KOJIO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  6030€LCMBUAL.
MeTton0a0rvuss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX AIKOCUCTEM.

JdemoHcTpanumn
[Toptpet: A. JIxx. Tencnu.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «JKocHcTeMa

HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTeMa XBOMHOIO Jiecay, « OyHKIHOHAIbHbIE
Ipynnbl OPraHU3MOB B 3KocHcTeMe», «KpyroBopoT BeEIIECTB B 3KOCHUCTEMEY,
«llenn nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHIECKAS TUPAMUIA YUCEID,
«JKonoruveckas mupamMuia OMOMacchy, «IKOJIOTHUECKAsi MUPaMUIA SHEPTUNY,
«O0pazoBanue 6osotay, «IlepBuunas cykieccus», «BoccTaHoBlIeHHE Jieca MOCTe
noxkapa», «9KocucteMa o3epa», «ArpoieHo3», «KpyroBopor BemiecTB U MOTOK
HHEPrUU B arpoueHo3er, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia ITHIT 1
3Bepeid, repdapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBapUyM KaK MOJIEITb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onvucanue ypOOIKOCUCTEMBD.

JlaGopaTtopnas pabora «l3ydyeHue pa3zHOOOpa3Usi MENKUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypcHusi «IKCKYpCHUs B TUIMYHBIN OnoreorieHo3 (B ayOpaBy, OEpe3HsK,
€JIbHUK, HA CyXO/I0JIbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

IKCKYypeHsl «DKCKypCUsi B arpodKocUCTeMy (Ha TMOJie WU B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3KocUcTEMA

buocdepa — obmiennanerapHas o0ojiouka 3eMiM, TlI€ CYLIECTBYET WU
CyllleCTBOBaJIa >kM3Hb. Pa3BuTHe npeacraBieHuil o 6uocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepnanackoro o 6uochepe. Obnactu 6mocdeps! u e€ cocran. Kupoe
BelIecTBO OHochepsl U ero PyHKIIHH.
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3aKOHOMEPHOCTH CyIiecTBOBaHUs Onocdepbl. OcoOeHHOCTH OHOChEpHl Kak
r7100anpHOM 3KOocHcTeMbl. JlnHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTEOXMMUYECKUE IUKIBI (Yriiepoa, a30Ta). PUTMUYHOCTG SIBJICHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHstTne o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U ITUPOKOIUCTBEHHBIE Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhs. Kiumart, pacTUTENbHBIN 1 )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIMAa 1
onochepHbIX PYHKIIUM.

JdemoHcTpanumn

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabnuubl 1 cxembl: «I'eochepsl 3emun», «KpyroBopoT azoTa B HpUpOE»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopoja B HpUPOIEY,
«KpyroBopoT Boawl B mipupojae», «OCHOBHbIE OMOMBI Cyminy, «Knummatuaeckue
nosica 3emumn», «Tynapay», «Taiiray, «CMmemansbii jecy, «1InpokoJInCcTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbinsy, « Tponudeckuii jiecy.

O6opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU YKUBOTHBIX.

Tema 11. YesnoBek u OKpy:KaIOLIAS Cpeaa

OKOJOrMYecKre KpU3UChI M WX MpUYMHBL. Bo3nelicTBue uenoBeka Ha
onocepy. 3arps3HeHue BO3myIIHOW cpenbl. OxpaHa BoO3ayxa. 3arps3HeHUE
BoAHOUM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpPONOTreHHOE BO3JEHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OxpaHa
pPacTUTEIBHOTO M >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMUIBI OXPAHBI MPHUPOJIBI.
Kpacubie xHuru. Oco0o oxpansemble mpupoansie Ttepputopun (OOIIT).
borannyeckue cajipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA U MPUPOJBIL.
PanponanbHoe  MPUPOAOMNONIB30BAHWE M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpasust 3emym. OOmue 3aKOHOMEPHOCTH TJ00ATBHBIX JKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSTHBIEC MOCIEACTBHSL.

Pa3BuTne METOJOB MOHUTOPHMHIAa pa3BUTUS OINACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaioujei U
KOHKYPEHMOCHOCoOHOU dHepeemuke. buonoeuueckoe pasnoodpasue u 6uopecypceoi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI
9Kopeabunumayuu dKocucmem U cnocoboos 6opvbObL ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHvIX IKOCUCTEM.

JdemoHcTpanumn
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Tabmumbr w  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
ruapocdeprr», «3arps3HeHue mnouBbl», «llapaukoBbili  3pdexT», «Ocobo
OXpaHsieMble IPUPOTHBIE TEPPUTOPUI», «MOAETU YIIPaBIIEMOIO MUPAY.
Oo6opynoBanue: ¢GoTorpapuu OXpaHsSEMbIX pACTeHH M KUBOTHBIX KpacHol
kHuru Poccuiickoi @enepanuu, KpacHoi KHUTH perdoHa.
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TEMATHYECKOE IIVIAHUPOBAHMUE,
B TOM 4MHcJIe ¢ Y4eTOM padoyeil NporpaMMbl BOCIIUTAHUS € YKa3aHUEM KOJIM4YeCTBa YacoB,
OTBOJMMBIX Ha OCBOEHHE KAKI0H TeMbl

Ne HaumenoBanmue KoaunuecTBo KoaunuecTBo Bo3MoikHOCTH
pa3aeJa aKaJeMHYeCKHX | aKaJeMHYeCKHX | HCI0Jb30BAHUS
4acoB, 4acoB, JIEKTPOHHBIX
OTBOJIUMBIX HA OTBOJIUMBIX HA (un¢ppoBbIX)
0CBOECHHE KOHTPOJIbHbIE | 00pa30BaTeJbHBIX
Kaxa0i padoThI pecypcos
TeMbl/pa3jaesa
10 xiaacc
1 buosnorus kak Hayka. 1
) ’KuBEIe CHCTEMBI U UX )
W3y4YEHUE.
3 buonorus kieTku. 2
4 XuMuueckas 10
OpraHu3aIys KICTKH.
5 Crpoenue u GyHKIIUA ]
KJICTKHU.
OOMeH BelIecTB U
6 MIpEBpAICHIE SHEPTUU B 9
KJIETKE.
Hacnencreennas
7 nHpopManus u 9
peanu3anus €€ B KIIETKE.
] JKu3HEeHHBIN UK 6
KJICTKHU.
9 Crtpoenue u GyHKIIUA 17
OpraHU3MOB.
10 Pasmuokenue u ]
pa3BUTHE OPTaHU3MOB.
['eneruka — Hayka o
1 HACJICJACTBEHHOCTHU U )
H3MEHYNBOCTHU
OpraHU3MOB.
12 3aKOHOMEPHOCTH 10
HACJIEICTBEHHOCTH.
13 3aKOHOMEPHOCTH 5
W3MEHYHNBOCTH.
14 I'eneTuka yemoBeka. 3
15 Cenexkuusi OpraHu3MOB. 4
buorexHnonorus u
16 CHHTETHUYECKAas 4
OHOJIOTHA.
17 [ToBTOpEHME. 1
O01Iee KOJINYECTBO YaCOB 102
1o nporpamMme:
11 kaace
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3apoKICHUE U Pa3BUTHE
SBOJIIOIIMOHHBIX
MpEICTaBICHU B
OHOJIOTHH.

MuUKpO3BOTIONUS U €€
pEe3yJIbTATHI.

14

MakposBostonus u eé
pE3yJIbTATHI.

[Ipoucxoxnenue u
paBBI/ITI/Ie JK1U3HU HaA
3emMire.

15

IIpoucxoxaeHue
YEII0OBEKa —
AHTPOIIOT€HES.

10

DKOJIOTHSI — HayKa O
B3aUMOOTHOIICHUAX
OpPraHU3MOB U
HaaAOPraHU3MCHHBIX
CHCTEM C OKPYKaroleu
CpEION.

Opranusmel u cpena
oOuTaHusl.

DKOJIOTUSA BUIOB U
TIOTYJISILIHM.

DKOoJI0rus cCOOOIIECTB.
OKOJIOTHYECKHE
CHUCTCMBI.

12

10

buocdepa — rmobanpHas
HKOCHUCTEMA.

11

UYenoBek 1 OKpyKaromas
cpena.

12

[ToBTOpEHME.

O011ee KOJINYECTBO YaCOB

1o mporpamMme:

102

BCEI'O 3a 1Ba rojga o0yueHus:

204
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