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IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJAMETA «bHOJIOI' YS»

Cornacao ®I'OC COO, ycTanaBiIuBaIoTCs TpeOOBaHUS K Pe3ysIbTaTaM OCBOSHHS O0Y4atOLIMMUCS
NpOrpaMM cpeiHero o01iero o0pa3oBaHus: TUYHOCTHEIE, METAalPEeAMETHBIE U TIPEIMETHEIC

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType TMUHOCTHBIX PE3yJIbTATOB OCBOCHHUS IpeaMeTa «bHoNOorus BBIICICHBI CIEIYIONTUE
COCTaBJISIONINE: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHCKON TPaKJaHCKOW HIIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETHHOCTH M CAMOOIIPEIEICHNIO; HATMYNEe MOTHBAINK K OOYYeHHIO OHOIIOTHH;
I[EJICHANIPABIICHHOS PAa3BUTHE BHYTPCHHHMX YOCXKIEHHM JMYHOCTH HA OCHOBE KIIFOUEBBIX I[CHHOCTCH U
UCTOPUYCCKUX TPAIUIMNA Pa3BUTHSI OMOJOTHYECKOTO 3HAHUS; TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH HEHHOCTHO-CMBICJIOBBIMYM YCTAHOBKAMU, NMPUCYILIUMH CUCTEME
OMOJIOTMYECKOro 00pa30BaHUs; HATUYKUE TPABOCO3HAHUS SKOJIIOTUIECKON KYJIBTYPhI, CIOCOOHOCTH CTaBUTh
LEJTH ¥ CTPOUTH KU3HCHHBIE TUTAHBI

JImdHOCTHBIE pe3yNbTaThl OCBOCHUS TpeaMeTa «BbHooTnsy MOCTHTaloTCS B €AMHCTBE yUeOHOH U
BOCIIUTATENbHOU JEATEIBHOCTH B COOTBETCTBUU C TPAIAULHUOHHBIMH POCCUICKUMU COLMOKYJBTYPHBIMU,
HUCTOPUYECKUMU U JyXOBHO-HPABCTBCHHBIMH IICHHOCTSMH, NPUHATBIMA B OOIISCTBE MpaBWJIAMU U
HOpMaMH TIOBEJCHHUS W CIOCOOCTBYIOT IPOIECCaM CaMOTIO3HAHHWS, CAMOBOCIIMTAHHS M CaMOPa3BHUTHUA,
Pa3BUTHUS BHYTPEHHEH NO3MUMU JUYHOCTH, MAaTPUOTU3MA U YBAKEHHS K 3aKOHY U IPaBONOPSIKY,
YEJIOBEKY TPyJia M CTapIIeMy MOKOJEHHUIO, B3aMMHOTO YBaXKEHUS, OEPEKHOIO OTHOIICHHS K KYJbTYPHOMY
HAaCJIEAMIO ¥ TPaJUuLUsIM MHOTOHALMOHAJILHOTO Hapoaa Poccuiickoit denepanu, Ipupoae U OKpyKarouiei
cpene.

JIMYHOCTHBIC pE3yJIbTaThl OCBOCHHUS YydeOHOro mnpeaMera «BHONOTHS» JODKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS COPMHUPOBAHHON BHYTPECHHEH MO3HMIIUEH
JUYIHOCTH, CUCTEMOI IIEeHHOCTHBIX OpHUEHTAINN, TIO3UTUBHBIX BHYTPEHHHUX yOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, pACHIMPEHHE J>KU3HEHHOTO OIbITa ¥ OIbITa
JIEATETTFHOCTH B TPOIECCE pealn3allid OCHOBHBIX HAIPABICHUN BOCHHUTATEIHLHOW NEATEITHLHOCTH, B TOM
YHUCJIE B YACTH:

['pask1aHCKOro BOCOUTAHUS:

—Cc(hOpMHPOBAHHOCTh TPAKIAHCKOW MO3UIIMU O0YUYAIONIErocsl Kak aKTUBHOIO M OTBETCTBEHHOI'O
YjIeHa POCCUICKOTO OOIECTRA;

—OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 005S3aHHOCTEH, YBaXKEHHE 3aKOHA U ITPABOIIOPSIKA;

—TOTOBHOCTh K COBMECTHOH TBOPYECKOH MNEATENBHOCTH TPH CO3JAHUM YYEOHBIX IPOEKTOB,
pelleHnn Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIIIOJTHEHUN OMOJIOIMYECKUX IKCIICPUMEHTOB;

—CIIOCOOHOCTH OTPEAEIATh COOCTBEHHYIO ITO3UIIUIO0 TIO0 OTHOIIEHUIO K SIBJICHHUSM COBPEMEHHOM
JKU3HU U OOBSCHSATH €€;

—YMEHHE YYUTHIBATH B CBOUX JCHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JIIOJICH ¢ Pa3HBIMHU YOKICHUS- MU, KYJIbTYPHBIMU IICHHOCTSIMHU U COLIMAJIHHBIM TIOJIOKCHUEM;

—TOTOBHOCTb K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJIHEHUS  y4YEOHBIX,
MMO3HABATENHHBIX M HCCIIEIOBATEIBCKUAX 3a/1a4, YBAKUTECILHOTO OTHOIICHHUS] K MHEHUIO OIITOHEHTOB IPH
00CYXICHUH CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COACPKAHUS;

—TOTOBHOCTb K T'YMaHUTAPHOH U BOJOHTEPCKOU NEATEIBHOCTU

[MaTpuoTHYECKOr0 BOCHUTAHMUSL:

—C(hOpMHPOBAHHOCTh POCCHIMCKON T'paXKTaHCKOH HIACHTUYHOCTH, MNATPUOTHU3MA, YBAKEHHUS K
CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTHU Iepen PonuHoOM, ropaocTu 3a cBo Kpail, cBoro Poguny, cBoit
SI3BIK U KYJIBTYPY, OPOIIOE U HACTOALIEE MHOTOHAIIMOHATIBLHOrO Hapoaa Poccuu;

—IICHHOCTHOE OTHOIIICHHE K TPHUPOTHOMY HACIEAHIO M TMAMSITHHKAM IPHUPOJBI; TOCTIKCHHSIM
Poccun B Hayke, HCKYyCCTBE, CTIOP- T€, TEXHOJIOTHUIX, TPYIE;

—CIIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHMCKHMX YYEHBIX B CTAaHOBJICHHE W Pa3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HAYEHUS OWOJIOTHU B MO3HAHWU 3aKOHOB IPHUPOJIBI, B JKU3HU YEJIOBEKa U COBPEMEHHO- T'0
00I111eCTBa;

—wuJeiiHas yOexIEHHOCTh, TOTOBHOCTh K CIYXCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
€ro Cyan0y

JyXOBHO-HPaBCTBEHHOI'O BOCHUTAHMSL:

—O0CO3HaHME TYXOBHBIX IIEHHOCTEN pOCCUIICKOI0 Hapoa;

—Cc(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEACHUS;




—CIHOCOOHOCTh OLIEHUBATh CUTYallMI0 U IPUHUMATh OCO3HAHHBIE DPEIICHUS,, OPHUEHTHPYACh Ha
MOpaJIbHO-HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

—O0CO3HaHHE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyIyIIero;

—OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3JAHHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATHS IIEHHOCTEW CeMENHOM KM3HU B COOTBETCTBUM C TPAIULIMAMU HapoaoB Poccuu

OCTETUYECKOro BOCHUTAHUSL:

—D3CTETUYECKOE OTHOILICHHWE K MHpY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIECHH;

—IIOHUMAaHNE 3MOLNOHAIBHOTO BO3IEHCTBHUS )KUBOW IPUPOBI U €€ IICHHOCTH;

—TOTOBHOCTh K CaMOBBIP&KEHHIO B pa3HBbIX BHJAaX MCKYCCTBA, CTPEMIICHHE MPOSBIISATH KauecTBa
TBOPYECKOH JTMYHOCTH

PU3HYECKOr0 BOCHUTAHUS:

—IIOHUMaHUEe M peanu3anusl 310poBoro M Oe3omacHOro obOpasza XH3HH (3I0pOBOE IUTAaHUE,
COOJIIOJICHNE TUTHEHUYECKHX TpaBMJI U HOPM, COAJIAHCHUPOBAHHBIM PEKUM 3aHATHA WU OTIBIXA, PEry-
nsipHast (U3MYecKash AaKTUBHOCTH), OEpPEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILEHHS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

—IIOHUMAaHHNEC LICHHOCTHU MPaBUJI UHANBHUAYAJIBbHOTO U KOJIJICKTHUB- HOT'O 6C3OH3CHOFO IIOBCACHHUA B
CUTYalUsX, yIPOKAIOIINX 30POBBIO M KHU3HHU JIIOJCH;

—OCO3HaHME TMOCJCACTBUA M HENPUSATHS BPEAHBIX MPHUBBIYEK (YHOTPEOJIEHUST aJKOTroJIsd,
HapKOTUKOB, KypEeHHUsI)

TpyaoBOro BoCUTaHMUS:

—TOTOBHOCTH K TPYAY, OCO3HaHKE LIEHHOCTH MacTepCTBa, TPy I0Io0ue;

—TOTOBHOCTh K aKTHBHOM JACATCIIbHOCTH TEXHOJOTHYeCKOol H COHHaJIBHOﬁ HaIlpaBJICHHOCTH,
CHOCO6HOCTI) WHUOWUPOBATH, INIAHUPOBATL U CAMOCTOATCIIBHO BBIIIOJIHATE TaKYIO J€ATCIBbHOCTD,

—MHHTEpEC K pa3IuuHbIM cdepaM MpodecCHOHANIBHON AEATeNbHOCTH, YMEHHME COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

—TOTOBHOCTh M CIHOCOOHOCTh K 00pa3oBaHHi0O M caM0OOpa30BaHMIO HA MPOTSHKEHUH BCEH
JKU3HHA DKOJIOTHYECKOT0 BOCIIUTAHMUS:

—D3KOJIOTHYECKH L1eJIecO00pa3HOe OTHOLIEHUE K MPUPOJIE KAK HCTOYHUKY KH3HU Ha 3eMJjie, OCHOBE
€€ CylIEeCTBOBaHUS;

—TIOBBIIIIEHNE YPOBHSI JKOJIOTHYECKOW KYJIbTYpbl: MpHOOpPETEHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB U OLEHKH UX BO3MOXKHBIX ITOCJIEACTBUH AJIs1 OKPY>KaIOLIeH Cpe/ibl;

—O0CO3HaHHE II100aJBHOr0 XapakTepa SKOJIOTHYECKHUX MTPOOJIeM U MMyTel UX peIeHHS;

—CHOCOOHOCTh MCIOJNIL30BATh MPHOOpETaeMble NIPU W3yYeHHH OWOJIOTMU 3HAHUS W YMEHUS MpH
pemieHMd  1poOjeM,  CBS3aHHBIX C PALMOHAIBHBIM INPHUPOJOINOIL30BaHUEM (COOIIONEHHE MpPaBHI
NOBEJICHUSI B NPUPOJE, HANpaBlICHHBIX Ha COXPAaHEHHE PABHOBECHs B JKOCHCTEMax, OXpaHy BHJOB,
3KOCUCTEM, OUOChEpHI);

—AaKTHUBHOE HENPUATHE ACUCTBUM, NPUHOCSIIHAX BPEJ OKPYXarOLEH NPUPOJHON cpeae, yMeHue
NPOTHO3UPOBATh HEOIArONPHUATHBIE 3KOJIOTMYECKUE TOCHEACTBHS  NPEANPHHUMAECMBIX JIEHCTBUH H
NpeZI0TBPAIIaTh HX;

—HaJIn4Ynue pa3BUTOT'O OKOJIOTHYECKOI'O MBIIIJICHUS, SKOJIOTHYECKON KYJIbTYPBbI, OIIbITa
JESITeIbHOCTH DKOJIOTMYECKOW HANpaBIIEHHOCTH, YMEHHS DPYKOBOJACTBOBATHCS MMH B IO3HABATEIbHOM,
KOMMYHHMKAaTUBHOH M COLMAJIBHOW NPAKTHKE, TOTOBHOCTH K YYacTHIO B IMPAKTUYECKOH IESITEIbHOCTH
3KOJIOTHYECKOH HaNpaBJIEHHOCTH

LIeHHOCTH HAYyYHOTO IIO3HAHUS:

—Cc(hOpMHUPOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YDPOBHIO Pa3BUTHUS
HAayKH M OOIIECTBEHHOW TMPAaKTHUKH, OCHOBAHHOTO Ha JHMAJIOre KYyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MeCTa B IIOJUKYIBTYPHOM MUPE;

—COBEpPILCHCTBOBAHUE S3BIKOBOM M UYHTATENbCKOM KYyJIBTYPbl KaK CPEICTBa B3aHMMOJACHCTBHS
MEXKAY JJIOAbMU U ITO3HAHUA MHUPaA,

—TOHUMAaHHUE CHEIU(GUKA OHOJIOTUM KaK HAyKd, OCO3HaHWs e€¢ poiad B (OPMHPOBAHUHU
PalMOHATIBLHOTO HAYYHOT'O MBIIIICHHS, CO3JaHUHU LEIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MHpeE Kak
0 eIMHCTBE MPUPOABI, YeOBEKa M OOILIECTBa, B MO3HAHUH NPHUPOTHBIX 3aKOHOMEPHOCTEH M pEIICHUH
po0JjeM CoXpaHEHUs IPUPOIHOTO PABHOBECHS,

—yOexXIEHHOCTh B 3HAYMMOCTU OMOJIOTUH AJIs1 COBPEMEHHOH IIMBUIM3AaLUH: 00ecliedeHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIMHBL, CO3JaHUE MEPCIEKTHBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX PELIaTh pPecypCHBIE
npoOJIeMbl Pa3BUTHS YEIIOBEUECTBA; IOWCKA IyTeH BBIXOJA M3 INIOOATBHBIX HKOJIOTHUECKHUX IMPOOJIEM U
oOecrieyeHus1 Iepexofa K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BaHUIO IPUPOIHBIX




pecypcoB 1 (pOpMHPOBAHUIO HOBBIX CTAHAAPTOB JKU3HH;

—3aMHTEPECOBAHHOCT B MOIYYCHWH OHONOTMYECKUX 3HAHMHA B LENAX IOBBIIICHUS 0OmmIei
KYJIBTYPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTABHOW 4acTd (YHKIMOHANBHOW TPaMOTHOCTH
oOyyaromuxcs, GopMupyeMoii Ipu U3y4eHHUH OHOJIOTHH;

—TOHMMaHHEe CYIIHOCTH METO/MOB TIO3HAHUS, MWCIOJIB3yEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTIONB30BATh IOJTydaeMble 3HAHMS IS aHAIN3a M OOBSCHEHMS SBICHHH OKPYKArOLIETO
MHpa W TPOMCXOISIIIMX B HEM HW3MEHEHHWH; yMEHHE JelaTh OOOCHOBaHHBIC 3aKIIOUCHHS HA OCHOBE
Hay4YHBIX ()AKTOB M HMEIOLINXCS TAHHBIX C LEJIBIO MTOTYYCHHUS TOCTOBEPHBIX BHIBOIOB;

—CII0COOHOCTh CaMOCTOSITEIFHO HCIOJIB30BAaTh OMOJOTMYECKUe 3HAHUS IS PelIeHus npodieM B
peabHbIX )KU3HEHHBIX CHTYAIHSIX;

—O0CO3HaHHE LEHHOCTH HAYYHOH JAeATeNbHOCTH, T'OTOBHOCTH OCYIIECTBISTH MPOEKTHYIO U
HCCIIEZIOBATENBCKYIO IESITEIbHOCTh HHANBUTYalbHO U B TPYTITE;

—TOTOBHOCTb U CIIOCOOHOCTBH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
IMMOJIY4YCHHUIO HOBBIX 3HAHUH 1O 6I/IOJIOFI/II/I B COOTBCTCTBUHU C ) KU3HCHHbBIMU HOTpe6HOCT$1MI/I

B mpomecce DOCTWXEHHS JMYHOCTHBIX PE3YJBTATOB OCBOCHHUS OOYYAIOIIMMUCS IIPOrPAMMBI
cpenHero oOmero o0pa3oBaHuS y OOYYAIOMIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HHTEIJICKT,
IpeAnonararInuil chopMUPOBAaHHOCTD:

—CaMOCO3HAHHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAIIPABIICHUS PA3BUTHUSI COOCTBEHHOI 3MOIMOHAIEHOM c(hepsl, OBITH yBepEeHHBIM B ce0e;

—CaMOpPEeTyJIMPOBaHKs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 32
cBOE IIOBCACHUC, COCOOHOCTH aaanTUpOBaTLCA K OMOIMOHAJIBHBIM M3MCHCHUAM U NPOABIATH FI/I6KOCTL,
OBITH OTKPBITHIM HOBOMY;

—BHYTpCHHCﬁ MOTHBaIuu, BKJ'IIO‘IaIOHleI CTPEMJICHUEC K NOCTUIKCHUIO LICIIU U YCIICXY, OIITUMU3M,
MHUIOHUATUBHOCTH, YMCHUC I[CI‘/'ICTBOBaTI), HUCXO0Js U3 CBOUX BO3MO)KHOCTCI>1;

—DHMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh AMOLMOHAJIBHOE COCTOSHHE APYTHX,
YUYHUTBIBATh €T0 P OCYIIECTBICHUH KOMMYHHUKAIIUH, CIIOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

—COIHAJIbHBIX HAaBBIKOB, BKIIOYAarOIIHUX CIOCOOHOCTD BbICTpanMBaTb OTHOLICHUA C JOPYIrUMH
JIIO/IEMH, 3800 TUTHCS, POSIBIIATH HHTEPEC W Pa3periaTb KOHPIUKTHI

METAIIPEAMETHBIE PE3YJIbTATBI

MerTanpeaMeTHbIC Pe3yIbTaThl OCBOCHUsS YYeOHOro mpeaMeTa

«buororus» BKIIOYAIOT: 3HAYUMBIE [UIsi (OPMHUPOBAHHS MHPOBO33PEHUS OOYyJaArOIIUXCS
MEXIUCITUTUIMHAPHEIE (MEXIPEAMETHBIEC) OOIIeHAyYHbIe TOHSATHS, OTPAKAIOINIUE IEIOCTHOCTh HAyYHOU
KapTUHBI MUpPa M CIEHU(PUKY METOOB IO3HAHUS, HCIOJB3YEMbIX B €CTECTBECHHBIX HayKax (BEILIECTRBO,
SHEprus, SIBICHUE, TPOIlecC, CHUCTEMa, HAYYHBIM (akT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, WCCIENOBaHHWEe, HAONOJIEHUEe, W3MEPEeHHEe, DKCIIEPHUMEHT W Jp ); YHUBEpCalbHbIE Y4YeOHBIC
JedcTBus  (TMIO3HABATENIbHBIC, KOMMYHHKATHBHBIC, pPErYJISTHBHBIC), OOecleuuBaroime (GpopMHUpOBaHUE
(YHKIIMOHAJIBHOM TPAaMOTHOCTH U COLMAIBHON KOMIIETEHIIUU 00YJarONIMXCsl; CIOCOOHOCTh 00YYarOIIMXCs
WCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS U YHUBEPCAILHBIC yUeOHbBIS
JICUCTBUA B IO3HABATEIILHON U COLIMAIbHON MPAKTHUKE

MeTanpeaMeTHbIE PE3YJIbTAThl OCBOEHHUS IMPOrpaMMbl CPEAHEro OOIIEro o0pa3oBaHMs HOJDKHBI
OTpaXKaTh:

OBnasieHue YHUBEPCATbHBIME YI€OHBIMHU TI03HABATEIBHBIMU JIEHCTBUSMU:

0a30BbIE JIOTHYECKUE JIEHUCTBUS:

—CaMOCTOSITEILHO  (QOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MpOOJeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

—WCTONE30BaTh MPU OCBOCHHUM 3HAHWN MPHUEMBI JIOTHUECKOTO MBINUICHUS (aHaiIn3a, CHHTE3a,
CpaBHEHHs, Kinaccupukanuu, 0o00OIIEHNs), PACKPhIBATh CMBICT OWOJOTHYECKHX MOHSTHH (BBIIENIATh MX
XapaKTepHbIE MPU3HAKY, YCTAHABIUBATh CBS3U C IPYTHMHU OHSATHUSIMHU ),

—OTIPECIIATh SN ACSITEIEHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU MX JOCTHXKCHISI, COOTHOCUTH
PE3YNBTATHI ACATEIIBHOCTH C MIOCTABIICHHBIMH IIEIISIMU;

—HCIIOJIE30BaTh OUOJIOTHYECKUE MTOHSTHS JJI 00BsICHEHUS (DaKTOB U SIBICHUH KUBOU MTPUPO/IBL;

—CTPOUTH JIOTHUYECKUE PACCYXKICHHUS (MHAYKTUBHBIC, ICIYKTHUBHBIC, MO AHAIOTHHU), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEUYHS B pPACCMATPUBAEMBIX SBICHHUAX, (OPMYIHUPOBATH BBIBOIBI U
3aKII0YEHUS;

—TMpPUMEHITh CXEMHO-MOJICJbHBIE CpPEACTBAa IS MPEACTABICHUSA CYIIECTBEHHBIX CBs3ed U
OTHOIIEHUH B M3y4aeMbIX OMOIOTHIECKUX 00BEKTaX, a TAKXKE MPOTHBOPEUYHM Pa3HOTO POJa, BRISIBICHHBIX
B Pa3IMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;




—pa3pabaTeiBaTh IUIAH PELICHHUS MPOOJEMbl ¢ YYETOM aHajlu3a MMEIOUIUXCS MaTepHaabHBIX H
HEMAaTEPUATLHBIX PECYPCOB;

—BHOCHUTH KOPPEKTHUBHI B IEATEIILHOCTbD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB IEJISIM, OIICHUBAThH
PUCKH TIOCIIECTBUI JICATEIILHOCTH;

—KOOPIMHUPOBATh ¥  BHINOJNHATH pabOTy B YCIOBUSAX pPEajJbHOTO, BUPTYalbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOCHCTBUS;

—pa3BHUBATh KPEATHBHOE MBIIIJICHUE MTPH PEIICHUH KU3HESHHBIX ITPOOIIeM;

0a30BBIE MCCIIEIOBATENILCKHE IEHCTBHUS:

—BJaJIeTh HABBIKAMU YYCOHO-HCCIIEOBATEIBCKONH W TIPOCKTHOW JEATENLHOCTH, HaBBIKAMH
paspeiieHus mpooJieM; CIIOCOOHOCTHI0 M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TMOHMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, TPUMEHCHHUIO PA3JIUYHBIX METOOB TTO3HAHNUS;

—MWCNONB30BaTh pa3jMYHbIC BHUJbI JIEATCIHLHOCTH IO TIOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluy, MPEOOPa30BaHUI0 M MPUMEHCHUIO B YYCOHBIX CHUTYaIlMsIX, B TOM YHCJIC TPU CO3IaHUU
Y4eOHBIX M COIMATBHBIX TPOEKTOR;

—hopMUpOBaTh HAYYHBIA THUN MBINUICHHS, BIAaJCTh HAyYHOH TEPMHHOJIOTHCH, KIFOUYEBBIMU
MIOHATHAMHU U METOIAMH;

—CTaBUTh W (QOPMYJIHpPOBAaTh COOCTBEHHBIC 3a7auyd B O0pPa30BaTEIILHOM JEATCILHOCTH U
JKU3HCHHBIX CUTYAIIHSX;

—BBISIBIIATh TPUYHHHO-CIICICTBECHHBIC CBSI3M U aKTyaJIM3HPOBATh 33]a4y, BHIABHIATh TUIIOTE3Y €€
pellIeHUs, HaXOJUTh aPTyMEHTHI JJIS JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHHI, 3aJaBaTh IapaMeTphl U
KPUTEPUU PEIICHUS;

—aHaAITM3UPOBATh TOJYYCHHBIC B XOJIE PCIICHUS 3aJ1a4d Pe3yNIbTaThl, KPUTUICCKU OIICHUBATH WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

—1aBaTh OLIEHKY HOBBIM CHUTYAI[USM, OIICHMBATh IPHOOPETEHHBIN OIIBIT;

—OCYILECTBIIATh IICICHATIPABICHHBI TMOKMCK MEpeHoca CPEeJCTB W CIOCOOOB JICHCTBUS B
po(heCcCHOHATBHYIO CPELy;

—YMETh NMEPEHOCUTH 3HAHUS B TI03HABATEIBHYIO U MPAKTUYCCKYIO 00JIaCTH XKHU3HEACATEIIbHOCTH;

—YyMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTeH;

—BBIJIBUTATh HOBBIC HJICH, IPEJIaraTh OPUTHHAILHBIC MTOJX0bI M PEIICHHUS; CTABUTH MPOOJIEMBI U
3aJ1a4H, JOIYCKAIOIINE aJIbTePHATUBHBIC PEIICHHUS,

JeiicTBys 1o pabore ¢ MHbOpMaLMEN:

—OPHUCHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MHPOPMAIUH (TEKCTE YUEOHOTO MOCOOHS, HAY4YHO-
MOMYJISIPHOW JIUTEpaType, OHONOTMYECKUX CIOBAPSIX U CIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHeTe), aHAIM3UpOBaTh HHQMOPMAIIMIO Pa3IMUHBIX BHJIOB M (OPM MPEACTABICHUS, KPUTHYCCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMMPOTHUBOPESUUBOCTD;

—hopMyIMpOBaTh 3ampochl M MPUMEHATh pa3JM4YHbIC METOABI IPH TOWUCKE H 0TOOpe
OuosIoruueckoit nHpopMaIui, HeoOX0IMMOH JIJIsl BBIIOJHEHMS YIeOHBIX 3a/1a4;

—puoOpeTaTh  OMNBIT  HCIOJL30BAaHUS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHM,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCTIOJIH30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM;

—CaMOCTOSATEIIbHO BBIOMpATh ONTHMAaIbHYIO (DOPMY MPEACTABICHHS OUOJOTrHUECKON nH(OpMAIIUU
(cxeMbl, rpaduK, TUarpaMMbl, TAOIHIIbI, PUCYHKH U 1P );

—WCIIOJIB30BaTh ~ HAy4YHBIA S3BIK B KauyecTBE CpEeACTBa Tpu paboTe C¢ OMOIIOrHYecKon
nH(pOpMAIUEH: TPUMEHATh XUMHYECKHEe, (PU3NIEeCKUe U MaTeMaTHYeCKUEe 3HAKH U CUMBOJIBI, (DOPMYIIBI,
ab0peBHaTypy, HOMEHKJIATYPY, HCIIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHUE CPEICTBA
HATJISTHOCTH;

—BIIaJIeTh HABBIKAMU PACIIO3HABAHUS ¥ 3aIUTH HH(POpPMAaNUK, UHPOPMAIIMOHHON 0E301MacHOCTH
JIAYHOCTH

OBI1ajicHUE YHUBEPCATLHLEIMA KOMMYHUKATUBHEIMU JCHCTBUSIMU:

oO1IeHHeE:

—OCYIIECTBIIATh KOMMYHHMKAIIMK BO BCeX cepax *KU3HH; aKTHUBHO y4aCTBOBATb B JTUAJIOTE HIIH
JUCKYCCHH TIO0 CYIIECTBY OOCYKIacMoW TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYKICHHS
OTHOCHUTEIILHO BHIMIOJHECHUS TPEIaracMoi 3a7lau, YYUTHIBATh WHTEPECHI M COTJIACOBAHHOCTH TO3UIIUH
JIPYTHX YYaCTHUKOB JIMAJIOTa WU TUCKYCCHN);

—pacrno3HaBaTh HeBepOallbHbIC CPEIACTBA OOIICHMS, IMOHMMATh 3HAUYEHHE COLMAJIbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBCHMS KOH(JIMKTHBIX CHUTYaIlHi; YMETh CMArdaTh KOH(JIHUKTBI M BECTH IIe-
PEroBOpHI,

—BIIaJICTh Pa3IHYHBIMU CIIOCOOAMHK OOIICHMS M B3aUMOJCHCTBHS, IIOHUMATh HAMEPEHUS IPYTHX
JIOJCH, TPOSIBIIATh YBaYKUTEIHLHOE OTHOIICHHE K COOCCETHUKY W B KOPPEKTHOU (opme (HOpMYyIHPOBATH




CBOU BO3PaKCHUS,;

—pa3BEPHYTO U JJOTUYHO HU3JIaraTh CBOK TOUKY 3PEHUS C UCHOJIb30BAHUEM S3BIKOBBIX CPEICTB;

COBMECTHAS IEATENbHOCTb:

—IIOHUMATh ¥ UCIONB30BaTh MPEUMYIIECTBa KOMaHTHOW W HHIAMBHAYANbHOW paboOThl mpH
pelIeHny OMOIOTHYECKOW MpoOIeMbl, 00OCHOBBIBATh HEOOXOJUMOCTH IPHUMEHEHHUS TPYMIOBHIX (hopm
B3aMMOICHCTBUS NPY pelIeHn: y4eOHOH 3a1a4m;

—BBIOUPAaTh TEMAaTUKy M METOIbl COBMECTHBIX ACHCTBHHA C  Y4€TOM OOLIMX HMHTEPECOB U
BO3MOYHOCTEH KaXKJI0T0 WICHA KOJIEKTHBA;

—IMpPUHUMATh LU COBMECTHOW IEATEIBHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH ACUCTBUS
o e€ JOCTH)KEHHUIO: COCTABIAThH IJIaH JAEWCTBUH, pacHpeleNsTh pojid ¢ YY4ETOM MHEHHM Y4YacTHHKOB,
00CyXaTh pe3ynbTaThl COBMECTHOH paboThI;

—OIIEHNBATh Ka4eCTBO CBOETO BKJAJa M KaKIOTO YYaCTHHWKAa KOMAHIbI B OOIMIMN pe3yNbTaT II0
pa3paboTaHHBIM KPUTEPHSIM;

—TIpeAsaratb HOBBIE TPOEKTHI, OIEHHBATh WHIEH C TMO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

—OCYLIECTBIISITh TO3UTUBHOE CTPATErMUECKOE MOBECHUE B pa3- JIMYHBIX CUTYyalUsIX, MPOSBISATh
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM

OBynajicHUE YHUBEPCATbHBIMU PETYISITUBHBIMU ICHCTBUIMMU:

CaMOOpIraHU3aLus:

—MWCNONB30BaTh OMOJIOTHYECKHE 3HAHUS /ISl BBISIBICHUS POOJIEeM U WX pellleHHs B )KU3HEHHBIX U
y4eOHBIX CUTYyaIlHsIX;

—BBIOMPATh Ha OCHOBE OWOJIOTWYECKMX 3HAHWW IIEJIEBBHIE M CMBICIOBBIE YCTAHOBKH B CBOHX
JEUCTBUAX W TMOCTYNKax MO OTHOUIEHWIO K KHMBOM NpHpPOJE, CBOEMY 370POBBIO U 3/I0POBBIO OKpYy»XKa-
FOIIUX;

—CaMOCTOSITEIIEHO OCYIIECTBIATh TIO3HABATENBHYIO JIEATEIIEHOCTD, BBISBISTH MTPOOIEMBI, CTABUTh
1 GopMyITHPOBATH COOCTBEHHBIC 3a7]a9X B 00Pa30BaTENbHO IEATENFHOCTH U JKU3HEHHBIX CUTYAIIHsAX;

—CaMOCTOSITENIbHO COCTABIIATh IUIAH pelIeHUs] MpoOieMbl C YYETOM HMMEIOIIHUXCS PEeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M NIPEANOYTEHHN;

—/1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

—pacIIUpsTh PaMKH Y4€0HOTO IpeIMeTa Ha OCHOBE JIMYHBIX IPEAIOYTEHNH;

—JeNlaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

—OIIEHUBATh MPUOOPETEHHBIH OIBIT;

—CIocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH JPYIUIIMH B Pa3HBIX 00JaCTAX
3HAHWIA, IIOCTOSHHO MOBBIIATH CBOW 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHB;

CaMOKOHTPOJIb:

—/1aBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBl B JAESTEIBbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YyIbTATOB IIEIISIM;

—BJIaJICTh HABBIKAMM I103HABATEJIbHOW PEe(JCKCHU KaK OCO3HAHHUS COBEpIIACMBIX JCHCTBUN M
MBICIIUTENIFHBIX ITPOLIECCOB, UX PE3YJILTATOB M OCHOBAHHIA; HCTIONB30BaTh MPUEMBI pedieKcHn A OLEHKH
CUTYaIliH, BEIOOpa BEPHOTO PEIICHHUS;

—YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKEHHIO;

—MpPUHUMATh MOTUBBI U APTYMEHTHI APYTUX HPU aHATIN3E PE3YJIbTATOB ACSITEIbHOCTH;

OpUHATHE Ce0s U APYIHX:

—TIpUHUMATH ce0s, TOHNMAas CBOM HEIOCTATKH U JIOCTOMHCTBA;

—MpPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTAaTOB AEITEIbHOCTH;

—TIpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA ONIHOKH;

—pa3BHUBaTh CHOCOOHOCTH MOHUMATh MHP C TO3UITUH IPYTOT0 YeJoBeKa

I[MPEJIMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ynbTaThl OCBOGHUSI COAEpkaHHs yuyeOHoro mnpeamera «buonorus» Ha
yrIyONEHHOM YpPOBHE OpPHEHTHUPOBAaHBI Ha oOecredeHue MpOQHILHOrO OOy4YEeHHs CTapIIeKIACCHUKOB
ouosornu OHU BKITIOYAIOT: crieliUUYecKre sl OMOJIOTHU HAyYHbBIE 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAK U MPeoOpa30BaHUIO 3HAHWW, BUABI JACSTEIbHOCTH MO TMOIYYCHHIO HOBBIX
3HAHUA W WX TPUMEHEHWIO B PAa3UYHBIX YUYEOHBIX, @ TaKKE€ B PCEATbHBIX J>KU3HCHHBIX CHUTYaIIHSIX
IIpenmeTHBIE pe3yIbTaThl NPEACTABICHBI IO TOIaM U3YUYEHUS

10 xiacc
[IpenMeTHBIE pe3yNbTaThl OCBOCHUS YIEOHOr0 MpeaMeTa « BHoIorusy JOMKHbBI OTPaXKaTh:
c(hOpPMHUPOBAHHOCTh 3HAHHH O MeCTe M PO OHOJIOTHM B CHCTEME EeCTCCTBEHHBIX HayK, B



(GOpMHpPOBaHNN E€CTECTBCHHO-HAyYHOW KapTUHBI MHpA, B IIO3HAHHHM 3aKOHOB IIPUPOIBI W PEIICHUH
npo0JeM paloOHaIbHOTO IPUPOIOIIOIB30BAHUS; O BKIIAZAE POCCUACKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BlaJicHHe CHCTEMOM OHOJOrMYEeCKHX 3HaHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OuosloryuecKue TEPMHMHBI W IOHATHS (KU3Hb, KIJIETKA, OpraHW3M, METa0oln3M, IOMeocTas, ca-
MOpETYJSIMSA, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, M3MEHYMBOCTb, POCT M  pa3BUTHE);
ounonornueckue teopuu (knerouynas teopus T IlIBanna, M Illneiinena, P BupxoBa; xpomocoMHasi Teopus
HaciencTBeHHOcTH  |. Moprana); yuennms (H W BaBumoBa — o0 meHTpax MHOTooOpazws u
IPOMCXOXKICHHUS KYyJIbTYPHBIX DPACTEHHMH); 3aKOHbI (eIMHOOOpa3usi IOTOMKOB IIEPBOIO IIOKOJICHUS,
pacuienyeHus, YUCTOTHl TaMeT, He3aBHCUMOro HacienoBaHusi [T MeHens; TOMONOTHYECKUX PSIOB B
HacneAcTBeHHOM n3menunBoctd H M BaBuiioBa); mpuHIMTIBI (KOMILUIEMEHTApHOCTH);

BJaJICHUE OCHOBHBIMM METOJAaMH HAay4yHOI'O IIO3HAHUS, MCIIOIb3yEMBIX B OHOJIOTMYECKUX
UCCIIEIOBAHUSX KHUBBIX 00BEKTOB (OMUCaHUE, U3MEPEHHE, HAOMIOACHUE, IKCIIEPUMEHT);

YMEHHUE BBIACHATh CYIIECTBCHHBIC IPH3HAKUA: BHPYCOB, KIETOK IPOKAPUOT M JYKAapHOT;
OJTHOKJIETOUHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIEe OaKTepHid, rpuOOB, paCTEHUM, )KUBOTHBIX U
YeNOBEKa; CTPOEHHsS OpraHoB M CHUCTEM OPraHoB pAacTEHHWH, >XUBOTHBIX, 4YEJOBEKa; IIPOLIECCOB
KU3HEJIEATEIBHOCTH, TPOTEKAIOMINX B OpPTaHM3Max PAaCTCHUH, )KUBOTHBIX U YEJIOBEKA; OMOIIOTHYECKUX
MporeccoB: oOMeHa BemiecTB (MeTabonm3M), MPEBpAIleHUs SHEPTHH, OpOXKEeHHs, aBTOTpodHOTO U
rerepoTpopHOr0 THUMOB NHTaHMA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO03a, MEiH03a, TraMeTOreHesa,
aMOpHOTeHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHS, MHIUBHIYATBHOTO Pa3BHTHUS OpraHHU3Ma
(oHTOTEHE3a), B3aUMOICHCTBHS TEHOB, TETEPO3HCA; HCKYCCTBEHHOTO 0TOO0PA;

YMEHHUE YCTAaHABJIMBATh B3aWMOCBS3U MEXKAY OPraHOMIAaMM KJIETKH M UX (QYHKUUSMH, CTPOCHHEM
KJIETOK Pa3HBIX TKaHEeH W uX (QyHKIUSMH; MEXKIy OpraHaMH U CHCTEMaM{ OPTaHOB y PaCTEHHM, JKUBOTHBIX
U YelloBeKa M WX (YHKUUSIMH; MEXKAY CUCTEMaMH OPraHOB M MX (YHKIMSIMH, MEXKIY 3TamamMu oOMeHa
BEILIECTB; dTalaMH KJIETOYHOI'O LUKJIA M XKM3HEHHBIX IMKJIOB OPraHU3MOB; 3TalaMd 3MOPHOHAIBHOTO
pa3BUTHS; TEHOTHIIOM U ()EHOTUTIOM, ()EHOTUTIOM U (haKTOpaMH CpPeIbl OOUTaHUS;

YMEHUE BBISBIATH OTIMYUTEIbHBIC NMPU3HAKH >KUBBIX CHCTEM, B TOM YHUCIIE PACTEHHH, dKUBOTHBIX
Y 4EeJI0BEKa;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOIIME AapryMEHTHl, OHOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JOKa3aTeNIbCTBA POJI- CTBA OPTraHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIII,

yMEHHUE pemarh OWOJOTMYECKHe 33/1a4d; BBIABIATH HPUYMHHO-CIICICTBEHHBIC CBSI3H MEXKIY
uccieyeMbIMUA OHOJIOIMYECKUMH MPOLECCaMH M SIBJICHUSIMM; A€JaTh BBIBOJBI M IPOTHO3bI HA OCHOBaHUHU
MOJY4YEHHBIX PE3YJbTaTOB;

yYMEHUE BBITIOIHATH JTA00pPaTOpPHBIE M MpaKTHYecKre padoThl, COOM0IaTh MpaBmia mpu padore ¢
y4eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBIOBUraTh THIOTE3bl, NPOBEPSITh MX HKCIIEPUMEHTAIbHBIMU CPEACTBaMH, (HopMynupys
EeJb MCCIIeJOBaHMs, aHATIM3UPOBATh MOJyYeHHbIEC PE3YJIbTAThI U JIENaTh BHIBOIBI;

yYMEHHUE y4acTBOBATh B y4eOHO-HCCIIEIOBATENLCKOW paboTe IO OHOJIOTHH, SKOJIOTUN U MEAMIIMHE,
NPOBOAMMOM Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO NPEACTABIATH NOJTYYEHHBIE PE3YJIbTATHI
Ha YYEHMUYECKUX KOH(pEPEHIIHSX;

YMEHHE OIICHWBATh JTHYECKHE ACIEKThI COBPEMEHHBIX HCCIEIOBAaHWN B 00JacTH OHONOTHH H
MEIULMHBI (KIOHUPOBAaHHUE, NCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpaBlIeHHOE HW3MEHEHHWE T'€HOMa U
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oyayiiedl NpoheCCHOHAIBHON JAESATEIbHOCTH B
oOmacti OWOJIOTHM, MEIAMLUHBI, OHMOTEXHOJIOTUH, BETEPUHAPUHU, CEJILCKOTO XO3SKWCTBA, IHIIEBOH
NPOMBIIIEHHOCTH; YIJyONsATh TO3HABAaTEIbHBIM WMHTEpEC, HANPABICHHBIH Ha OCO3HAHHBIA  BBIOOD
COOTBETCTBYIOIIEH TpodeccHH 1 MPOoJIoKeHEe OUOIOrHIeCKOT0 00pa30BaHUs B YUPEKICHHUIX CPEITHETO
po(h)eCCHOHAIBHOIO M BBICILIETO 00pa30BaHuUs

11 xnmacc

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS YIEOHOr0 MpeaMeTa « BHoIorusy JOMKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MeCTe M pPOJIM OHOJIOTHMH B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBaHUN COBPEMECHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B TO3HAHWUM 3aKOHOB TPUPOABI U
PEIIEHUU SKOJIOIMYSCKUX IMPOOJeM 4YeIOBEUeCTBA, a TaKKe B PEIICHHH BOIPOCOB DPALMOHAIBLHOIO
MIPUPOIOTIOIH30BAHUS; U B (DOPMHUPOBAHUHN IIEHHOCTHOTO OTHOIICHUS K TIPHUPOJE, OOIIECTBY, YEIOBEKY; O
BKIIaJIc POCCHHMCKMX W 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BJANIETh CHCTEMOW OWOJOTMYECKHX 3HAHWN, KOTOpas BKIIOYAET OINPEACICHUS |
MMOHUMAaHUE CYIIHOCTH OCHOBOTIOJIATAIOININX OWOJIOTMYECKHX TEPMHUHOB M TOHSTHHA (BHI, JKOCHCTEMA,



bouocdepa); Omomormueckue Teopun (dBomoroHHAas Teopus Y JlapBuHa, CHHTETHYECKas  TEOPHS
sBomtonnn); yaeHust (A H CeseproBa — o myTsAX M HampasieHUsX 3Bomonmn, B U Bepraackoro — o
ouocgepe); 3akoHbl (reHeTHyeckoro paBHoBecust Jx. Xapau u B. BaitnOepra; 3apojsimieBoro cxonactea K
M bopa); npasuna (Munumyma FO. JInbuxa, 3xoig0rndeckoil mupaMuabl SHEPTHH); THIIOTE3bl (TUIIOTE3a
«vupa PHK» ¥V I'mnbepra);

YMEHHE BIIJIeTh OCHOBHBIMA METOJaMH HAYYHOTO TIO3HAHWS, MCIOIb3YEMbIMHA B OMOJIOTHIECKHX
UCCIICIOBAHUAX KUBBIX OOBEKTOB M JKOCHUCTEM (OmMMCaHHe, U3MepeHHe, HaONloJeHHe, KCIEPUMEHT);
croco6aMy BBISIBIICHUS M OIICHKH aHTPOIIOTEHHBIX N3MEHEHUH B IPUPOJIE;

YMEHHE BBIIENATH CYIIECTBEHHBIE MPHU3HAKW: BHIOB, OMOTEOIIEHO30B, DKOCHCTEM M OHOChEpHI;
CTaOMIIM3UPYIOIIETO, OBWKYLIETO M Pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpa; aJUIONaTpHYECKOro M
CHUMITaTPUYECKOTO0 BHI000PAa30BaHMSA; BIUSHMS IBIKYLIMX CHJI IBOJIONMM Ha TEHO(QOHJ TMOMYJISLUHM;
MIPHUCIIOCOOIEHHOCTH OPTaHW3MOB K cpesie 0OWTaHs, YepeJOBaHNs HAIIPABIEHHA SBOIONNN; KPyTOBOPOTa
BEIIECTB U MOTOKA SHEPTHH B 9KOCHCTEMAX;

YMCHUC YCTAHABJIMBATL B3aMMOCBA3U MEKAY IMMpoLCCCaMM JBBOJIOLMUH, ABWXYIIHMU CUIIaMH
aHTPOTIOTeHe3a; KOMITOHEHTaMH Pa3- JIMYHBIX SKOCHCTEM U MIPUCIIOCOOICHUSIMHU K HIM OpTaHU3MOB;

YMEHHE BBISABISATH OTIIMYUTEIbHBIE TPU3HAKU KUBBIX CUCTEM; TIPUCTIOCOOJICHHOCTh BUAOB K CpeJie
O6I/ITaHI/IH; a6I/IOTI/I‘-ICCKI/IX u 6I/IOTI/I‘I€CKI/IX KOMIIOHCHTOB 3KOCHCTEM, B3aMMOCBSI3ei OpraHu3mMoB B
COO0O0IIIeCTBaX; aHTPOTIOT€HHBIX N3MEHEHHI B DKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE WCIONB30BaTh COOTBETCTBYIOIIHE AapryMEHTHI, OWOIIOTUYECKYI0 TEPMUHOJOTHIO U
CHUMBOJIMKY JUIsl JIOKa3aTelbCTBa POJCTBA OPraHW3MOB PAa3HBIX CHCTEMATHUYECKHX TPYIIl; B3aHMOCBSI3H
OpPraHU3MOB U Cpe/ibl OOMTaHUS;, EAMHCTBA YEJIOBEYECKUX Pac; HEOOXOAMMOCTH COXPaHEHHsI MHOT000pa3ust
BUJIOB 1 DKOCHUCTEM KaK yCJIOBHS COCYIIIECTBOBAHMS ITPUPOJIBI U Y€JIOBEUECTBA;

YMCEHUC pEIIaTh 6I/IOHOFI/I‘-ICCKI/IC 3aga4y; BBIABJIATH HNPUYUHHO-CICACTBCHHBIC CBSA3HM MCKIY
HCCICAYCEMBIMU 6I/IOHOFH‘ICCKI/IMH mpoucccaM U ABJICHUAMU,; [€J1aTh BBIBOJAbI U IPOIHO3bI HA OCHOBAHUU
MOTyYeHHBIX PE3yTHTATOB;

YMEHHE BBIMOIHATH J1a00paTOpHBIE W MpaKTHIEeCKHe paboThl, COONIONAThH MpaBwiia MU padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000pPYIOBAHHEM;

YMEHUE BBIJBHTaTh THUIIOTE3BI, MPOBEPSITh WX IKCIEPUMEHTAILHBIMU CpEACTBAMH, (HOPMYIHPYS
eJTb UCCIIEIOBAHNS, aHATM3UPOBATH MOIYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBOIBI;

yYMEHHUE y4acTBOBATh B y4eOHO-HMCCIIEIOBATENLCKOW paboTe Mo OMONIOTHH, SKOJIOTUH U MEHIINHE,
MPOBOJMMO# Ha 0a3e MIKONBHBIX HAYYHBIX OOIIECTB, M IMMyOIMYHO MPEACTABIATh MOTYYCHHBIE PE3YIbTaThI
Ha YYCHHYECKUX KOH(PEPEHIHIX;

YMEHHE OIEHUBATh TUIIOTE3bI U TEOPHH O MPOUCXOKIICHUH JKU3HH, YEIIOBEKA U YeJIOBEUECKUX Pac;
0 MPUYHHAX, TIOCIIE/ICTBUAX B CIIOCO0ax MPeoTBpaIleHus T100albHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl NpodecCHOHANBLHOW NEATENhHOCTH B
obnacTu OHWOJOTHH, DKOJIOTHH, TMPHUPOAOTOIH30BAHUS, MEAWIMHBI, OMOTEXHOJOTHH, IICHXOJOTHH, Be-
TEPUHAPHUH, CEIBCKOTO XO34KCTBa, MUIIEBON MPOMBIIIJIEHHOCTH; YIIIyOJsATh MO3HABATENbHBIM HHTEpEC,
HanpaBJICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH MPO(ecCHr U MPOJOHKEHUE OUOIOTHYECKOTO
00pa3oBaHMs B YUPEKICHUAX CPEAHET0 MPO(HECCHOHATBHOTO U BBICIIEr0 00pa3oBaHUs



COAEPXXAHUE YUEBHOI'O ITPE/IMETA «BMOJIOT' U

10 kmace

102 4, u3 HUX 1 4 — pe3epBHOE BpeMs

Tema 1. Buonorus kak Hayka (1 4)

CoBpemeHHast Owonorumsi — KOMIUIEKCHasT Hayka KpaTkas wucTOpus pa3BUTHS OHOJIOTHH
buonornueckne Haykn M HW3ydaeMmble UMM TpobieMbl DyHIaMeHTaIbHBIE, NMPHUKIATHBIE M TTOMCKOBBIE
Hay4HbIE UCCIIEIOBAHUS B OMOIOTUN

3HaueHne Owoyoruu B (HOPMHUPOBAaHWH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa
IIpodeccun, cBsa3anHble ¢ OMONIOTHEH 3HAUCHNE OMOJIOTHH B MPAKTHIECKOHN JESITEILHOCTH YEIOBEKa: Me-
JUIIHE, CEIbCKOM XO03HCTBE, IPOMBIIUIEHHOCTH, OXpaHE MPUPOIBI

HemMoHncTpanuu

IToptpersr: Apucrorens, Teodpact, K Jluaneit, )K b  Jlamapk, U Hapsun, Y TIapseit, I
Mengens, B 11 Bepuanckuii, 1 I1 IlaB- o, U M1 Meunukos, H 11 BaBunos, H B Tumodees-Pecos-
ckuit, [Ix Yorcon, @ Kpuk, /I K bensen

Tabmumet 1 cxembl: «CBsi3p OMOIIOTHMU C APYTUMH HayKammy», «CrcTtemMa OMOJIOTHYIECKHX HAYK)

Tema 2. Y)KuBble cucTeMbl M X H3y4YeHHE (2 1)

XKuBble cucTeMbl Kak mNpeaMeT u3ydeHusi Owmosoruu CBOWCTBAa JKUBBIX CHUCTEM:  €IMHCTBO
XUMUYECKOTO COCTaBa, IUCKPETHOCTh U LEIOCTHOCTb, CIIOKHOCTh U YIMOPSIOYEHHOCTb CTPYKTYpPBI, OT-
KPBITOCTh, CAMOOPIaHHU3aLUsl, CAMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUHUBOCTh, POCT U Pa3BUTHE

YpoBHM OpraHHU3allUU KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOYHbINA, TKAHEBbIM, OPraHU3MEHHBIN,
MOMYJIAIIMOHHO-BUIOBOM, H5KO- CHCTEMHBIM (OHMOTreOIeHOTHYeCKHit), OuocdepHsbiii [Ipomecchl, mpo-
UCXOJSIINE B KHUBBIX cucTeMax (OCHOBHBIE TpH3HAKH JKWBOrO JKu3HB Kak (opma CyIiecTBOBaHUS
MaTtepun Hayku, nzyuaroniye *uBble CUCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aLNN

Wzyuenune >kuBBIX cucTeM Meroabl Ouosoruueckoi Hayku HaOmonenuwe, wu3MepeHue,
AKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [loHsTue 0 3aBUCUMON U He3aBUCUMOW nepeMeHHo [lnanu-
poBanue skcriepuMenTa [loctaHoBka u mpoBepka rumoTe3 HymeBas rumotesa [lonsitue BBIOOpKM U e€
JocToBepHOCTh PazOpoc B Omonormuecknx AaHHBIX OlleHKa JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB
[TpuuuHBI UCKaKEHUA Pe3yJIbTaTOB dKCIiepuMeHTa [loHATHE CTAaTHCTUYECKOTO TecTa

Tabmuner u cxembl: «OCHOBHBIE TPU3HAKK JKU3HWY», «buomormueckue cuctemb», «CBoiicTBa
JKUBOM MaTepum», «YPOBHHU OpraHU3aIlMH >KUBOM MpPUPOIbD», «CTpoeHHE XKUBOTHOM KIETKW», «TKaHU
KUBOTHBIX», «CHCTEMBI OpPraHOB YeJOBEYECKOro opraHusMmay, «buoreonenos», «buochepa», «MeTtoabt
U3YYEHUS >KUBOU MPUPOIBD»

O6opynoBanue: nabopaTopHOoe O0OOpYAOBaHWE Il TPOBEACHHUA HAONIONEHUH, W3MEpeHUil,
3KCIIEPUMEHTOB

JlaboparopHsie 1 ipakTHYecKre PadOTHI

[IpakxTuueckaspaborTa «cnoms30BaHUE Pa3IUYHBIX METOJOB NPU H3YUCHHH KUBBIX
CUCTEM»

Tewma 3. Buosorus xiuetku (2 4)

Kietka — cTpykTypHO-(hYHKIIMOHANBHAS enuHuIa ®KUBoro Mcropust oTkpeiTus KieTku PaGoTer P
I'yka, A Jlesenryka Knetounass teopust (T LlBann, M Ilneiinen, P BupxoB) OcHOBHbBIE MONOXKEHUS
COBPEMEHHOU KIIETOYHOM TEOPUU

MeToabl MONEKYIISIPHON M KJIETOYHOW OMOJIOTHHM: MUKPOCKOIIUS, XpoMaTtorpadusi, nekTpodopes,
METO/ MEYEHBIX aTOMOB, auddepeHnranbHoe NeHTpu(yrupoBanue, KyJIbTHUBUPOBAaHHE KIETOK M3ydeHue
(UKCHPOBaHHBIX KIETOK. OJEeKTpoHHas Mukpockonusi KoHdokankHas MuKpockonus. BurambHoe
(IpHXHU3HEHHOE) U3YUEHUE KIIETOK.

JlemoHcTpanun

Hoprpetsr: P I'yk, A JleBenryk, T IlIBann, M Ilneiinen, P Bupxos, K M bap

Tabmunpr 1 cxeMbl: «CBETOBOH MUKPOCKOI», «DIEKTPOHHBIH MHUKPOCKOI», «VcTOpHUs pa3BuUTHs
METOJI0B MUKPOCKOTIHI

O6opynoBaHue: CBETOBOM MMKPOCKOIL, MHKpOTIpEmapaTsl pPacTU- TEIbHBIX, KXHUBOTHBIX U
OaKkTepUATBHBIX KIETOK

JlaGopaTopHsbIe 1 MPaKTUIECKUE PadOTHI

[Ipaktnueckass pabora «M3yueHne MeTOOOB KJIETOUYHOW Oumojoruu  (Xpomartorpadus,
anekTpodopes, nupdepeHnuanbHoe neHTpudyrupopanue, I11IP)»

Tema 4. Xumuueckas opranusarus kietku (10 q)

XuUMHYECKHI cocTaB KJIETKM Makpo-, MUKpO- U YyIbTpaMUKpOd1eMeHTsl Boma u e€ ponp Kak
pacTBOpUTENIS, PEareHTa, y4acTHEe B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOPEryJsiqud MuHepalbHble
BEIeCcTBa KIETKH, UX Onojorudeckas poib Poibh KaTHOHOB M aHHOHOB B KIIETKE




Oprannyeckne BeEIIeCTBa KJICTKH buonormdeckue moauMmepbl beiakn AMHUHOKHCIOTHBIN COCTaB
oenkoB CTpykTypsl OenkoBoi Mosekynbl llepBuduHas cTpykrypa Oenka, menTHaHas CBsS3b BTopwdHasd,
TpeTudHasi, 4eTBepTU4Hasi CTpyKTypsl Jlenatypamuss CoiictBa OenkoB Kiaccudukanus OenkoB
Bbuonoruueckue ¢pynkuun 6enxos [Ipronsr.

VYrnesogpl MoHocaxapupl, AWCaxapuipl, OJIMrocaxapuisl M mnonucaxapuzael OOmuN IU1aH
CTpOeHus U HU3UKO-XUMHUECKUE CBOWCTBA yriieBonoB buonornueckue GyHKINU yrieBoaoB

Jlumuaer T'unpodunsHO-TuApodoOHBIe cBoiicTBa Knaccudukaumss nunuao Tpuriannepumsl,
¢dochonumuasl, BockH, crepouasl buonormueckne QpyHknnu munumoB OOmme CBOWCTBA OMOIOTHYECKHUX
MeMOpaH — TeKy4ecThb, CIOCOOHOCTh K CAMO3aMbIKaHUIO, OIYIPOHULIAEMOCTh

Hyxnennosele kucnotel JHK wu PHK Crpoenne nHyknenmHoBbix kuciaor Hykineotuasl,
muaykneotuas! [Ipuanun kommnementapHoctu [IpaBuno Yapragda Crpykrypa JJHK — nBotinas crimpans
Mecronaxoxnenue u 6nonormdeckue ¢pynknnu JJHK Bunsr PHK @yaxmmn PHK B kitetke

Crpoenune monekynsl AT® Makpospruyeckue cBsizu B Monekyne AT® buonorndeckue ¢pyHKIUH
AT® BoccraHoBieHHBIE TIEpEHOCUMKH, X QyHKIHM B KieTtke [pyrue nykieosuarpudocdarsr (HTD)
CexBenupoBanue JJHK Metoasl reHoMuky TpaHCKpUNITOMUKH, TPOTEOMUKH

CrpykrypHasi Owuojorus: OwoxuMudeckne © OWOPU3UYECKHE WCCIECNOBAHUS COCTaBa W
MPOCTPAHCTBEHHOW CTPYKTYpHI OMOMOJIEKyNI. MoaenupoBaHie CTPYKTYphl U (GYHKIUH OMOMONIEKYT H UX
KOMIUTEKCOB. KOMITBIOTEpHBIN NHU3aifH U OpraHUYeCKUi CHHTE3 OMOMOJIEKYIN U MX HEMPUPOIHBIX aHAIOTOB.

HdeMoHCTpauuu
Hoprpersr: JI Ilomunr, Jx VYorcon, @ Kpuk, M VYwunkunc, P ®panxnun, © Coanrep, C
IIpy3unep

Huarpammel: «PacnpeneneHre XUMAYECKUX 3JIEMEHTOB B HEXHU- BOU mpupoaey, «PacnpeneneHue
XUMHYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEN

Tabnuuer u cxemsl: «[lepuoguueckas TabIMIa XUMHUYECKUX AIIEMEHTOBY», «CTPOCHHE MOJIEKYJIIbI
BOJB», «BemectBa B cocraBe opraHu3MoB», «CTpoeHHe MOIEKyNbl Oenka», «CTpyKTyphl OeTKOBOMH
MOIIeKyNbl», «CTpoeHHE MOJEKyNn YIIIeBoAoB», «CTpoeHrne MOJeKyl JHmUAoB», «HykienHoBble
KHCTOTBD», «CTpoeHune Monekyiasl ATD»»

O6opynoBaHue: XUMHAYECKas TIOCya U 000pyI0BaHNE

JlaboparopHsie 1 pakTHYecKue paboThI:

JlaGoparopHas pabota «OOHapy)eHHE OCIIKOB C I10- MOIIBIO KAUECTBECHHBIX PEAKIIHI

JlaboparopHas pabota «VccrnemoBanne HyKJICHHOBBIX KHUCIOT, BBIJIEICHHBIX U3 KIETOK Pa3IHYHbBIX
OpPTaHU3MOB»

Tema 5. Ctpoenue 1 pyHKIOUHU KIeTKHA (8 U)

Tumbl  KIETOK: JyKapuoTWdeckas U mpokapuotudeckas CTpyk- TypHO-(QYHKIIHMOHAIbHEIE
00pa3oBaHHS KIETKH

Crpoenne npokapuoTHueckoi kieTkn Kierounas crenka Oak- Tepuit m apxeit OcoOeHHOCTH
CTpOEHUSI TeTepoTpoHONW M aBTOTPO(HOW NPOKAPHOTHUECKUX KIETOK MECTO M poiib MPOKapHuoT B
OuoreHo3ax

Crpoenne u (YHKUMOHHUPOBAHWE JSyKapHOTHYecKOM kieTku IlmasmaTuueckass MemOpaHa
(urazmanemma) CTpykTypa IIa3MaThudeckod MeMmOpaHbsl TpaHCIOPT BEMIECTB 4Yepe3 IUIa3MaTHICCKYIO
MeMOpaHy: maccuBHbI (nuddy3us, obmeru€nnas auddysus, ocMoc), aKTUBHBIA (TIEPBUYHBIA U
BTOPUYHBIN akTHBHBINA TpaHcmopT) [lomynponunaemocts MeMOpaHsl Pabora HaTpmii-kaiueBoro Hacoca
OHAOLMTO3: MUHOUUTO3, (aronuto3 Dx3ounto3 Kierounas crenka CTpykTypa W (QYHKUUHM KIETOYHOH
CTEHKH pacTeHHH, TpHOOB

Hurommazma  Hurozons  Ilutockenmer  ABuxkeHue  muromiazMbl  OpraHouiipl  KJIETKH
OnHoMeMOpaHHbBIe OpraHOMIBl KIeTKU: sHAomIazmMarnueckas cetsb (JI1C), anmapat ["onbmku, 1M30COMBI,
uX cTpoeHne n QpyHKuMu B3anmMocBsA3b 0THOMEMOpPaHHBIX OPraHOMAOB KieTKH CTpOeHHe TpaHyIsSIpHOTO
petukyayMa Mexanusm HanpasieHust OeinkoB B DIIC. Cunte3 pacTBOpuMbIX 0eakoB CHHTE3 KIETOYHBIX
MeMmOpan [naakuii (arpaHynsipHBIA) SHIOMIa3MaTH4YeCKUi peTukyiayM CekpeTopHas (QyHKOHS amnmaparta
Tompmxnm Momudukarmus OenkoB B ammapare [ompmxu. CopTupoBka O€NKOB B ammapare | oibIku.
TpaHcnopT BelecTB B kieTke Bakyonu pactutenbHbix kieTok Kierounslit cok Typrop

[TosryaBTOHOMHBIE OPraHOUIBI KIETKU: MUTOXOHAPUH, MiIacTHbel [IponcxoxneHue MUTOXOHAPUI
u mnactua. Cumobuorenes (K. C. Mepexkosckuit, JI. Maprynuc). Ctpoenne u GyHKIMH MUTOXOHIPUN H
rractug [lepBudHble, BTOPUYHBIE U CIIOXKHBIE TIACTHAB (POTOCHHTE3UPYIOMIMX 3YKAPHOT XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEHKOILIACTHI BHICIINX PACTCHUMN

HememOpannsie opranouzp! kinetkun CtpoeHne n (yHKUUM HEMEMOpPaHHBIX OPraHOHIOB KJIETKU
Pubocomer Ilpomexxyrounbie (uaamMeHTbl. MHUKpO(DHUIaMEHTBI AKTHHOBBIE MHKPOQHUITAMEHTHL
MplnieyHble KIETKH AKTHHOBBIE KOMIIOHEHTBI HEMBIIICUHBIX KJIETOK. MUKpOTpyOoukn KiteTouHbIN 1IeHTp




CrpoeHne u JBW)KEHHE >XTYTUKOB M pecHuYeKk MuKpoTpybouku muroriazmel LleH- Tpumons benkwm,
aCCOIMMUPOBAaHHBIE C MUKPO(QMIAMEHTAMH U MH- KPOTpyOOoUKaMu. MOTOpHBIE OENKH.

SAnpo OGonouka siapa, XpoMaTuH, KapuoIiasMa, SIPHILKHA, UX CTpoeHHe U (QyHKUUU SnepHbiid
OenkoBbIil MaTpukc [IpocTpaHCTBEHHOE PacloONIOKEHUE XPOMOCOM B MHTEP(a3HOM siipe DyXpOMAaTHH H
TeTEePOXpOMaTHH. benku XpomaTwmHa — THUCTOHBI JIMHAMHKA SACPHONH OOOJIOYKH B MHTO3€. SmepHbIit
TPaHCIIOPT

Knerounsle BrmoyeHusi CpaBHHUTENbHAS XapakTEPUCTHUKA KIe- TOK JYKapUOT, PAaCTUTEIBLHOM,
’KHBOTHOM, TpHOHO#

HemoHcTpanuu

Hoptpetsr: K C MepexkoBckuid, JI Maprynuc

Tabnuuer u cxembl: «CTpoeHHE SYKapHOTHUYECKOH KIIETKI,

«CTpoeHne KUBOTHOW KIIeTKn», «CTpoeHNe pacTUTEIhHON KIETKH», «CTpOeHHe MUTOXOHIPUN,
«Snpo», «CTpoeHre NpOKaApHOTHYECKON KIIETKI

O6opynoBaHue: CBETOBOW MHKPOCKOI; MUKPOMNpENapaTbl pacTh- TENbHBIX, JKUBOTHBIX KIIETOK;
MUKpOIIpenapaTsl 0aKTepHaIbHBIX KIIETOK

JlaboparopHsie 1 ipakTHYecKhe PadOTHI

JIaGoparopHast pabota «/3y4ueHue cTpoeHHUs KIETOK Pa3IMIHBIX OPraHU3MOBY

[IpakTuueckas padora «/3y4ueHre CBOWCTB KIETOYHON MEMOpPaHbBD)

JlaboparopHas pabora «VccnemoBanue MIa3MONN3a U IETIA3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

[IpakTuueckas padota «V3yueHne ABHKEHHUS IIUTOTIA3MBI B PACTUTEIBHBIX KIETKAX)

Tema 6. OOMeH BellecTB U IPEeBpallieHUe YHEPTUH B KieTke (9 1)

ACCUMWIAIINSA W TUCCUMIJISIIIUS — JIBE€ CTOPOHBI Merabonmm3Ma Tumbsl OOMEHa BEIEeCTB:
aBTOTPOQHBI M TeTepoTpodHBIl YdyacTHe KuCIOpoJa B OOMEHHBIX TIpoleccax ODHEPreTHYecKoe
obecnieyenune kieTku: npeppaieHrne AT® B oOMeHHBIX mporeccax DepMeHTaTHBHBIN XapakTep peakLuid
KIIeTOYHOro MeTabomm3ma DepMeHTHI, HX CTPOCHHUE, CBOICTBAa M MexaHm3M AeiictBus Kodepments Ot-
muans  (pepMEeHTOB OT HEOPTaHWYECKHX KaTajin3aTopoB belku-akTUBATOpPB W OEIKU-MHTHOUTOPHI
3aBHCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUIl OT Pa3TUUHBIX (HaKTOPOB

[TepBuUYHBIM CHHTE3 OPTAaHUYECKHUX BEIIECTB B KiIeTKe DOTOCHHTE3 AHOKCUTCHHBIH U OKCUTCHHBIIN
¢dotocunTe3 y OakTepwHii

CeerocoOuparome THIMEHTHl W THTCMEHTBl PEaKkUOHHOTO IieHTpa Poilb XJIOpOIiacToB B
nporiecce Gorocunreza CperoBas U TeMHoBas (a3sl Doroapixanue, C3-, C4- 1 CAM-tumnsl  GOTOCHH-
te3a IlpogyktuBHOCTE (oTOCHMHTE3a BimsHue paznuuHbIX  (QaKTOPOB HAa CKOPOCTH (HDOTOCHMHTE3a
3navyenue GoTocuHTE3a

XemocuHTe3 Pa3HoOOpaszue OpraHu3MOB-XEMOCHUHTETHKOB: HHTpUGUIHpYIONHE OaKTepHH,
xKene300aKTepun, cepodaKTepuu, BOZOPOIHbIE OakTepiuy 3HaUeHNE XeMOCHHTE3a

AnHaspoOHbIe oprann3Mbl Busr Oposkenust IpomaykTel OpokKeHHs U UX UCIIOIB30BaHKE YEIIOBEKOM
AHa3pOOHbIE MUKPOOPTaHU3MbI KaK 00BEKTHI OMOTEXHOJIOTHH U BO30yIuTE M OONe3Hei

AppoOHBIE OpTraHU3MBI JTambl HEpreTHdeckoro ooMmena lloaroroBurenpHBIN 3Tanm I Tukomm3 —
0ECKHCIIOPOIHOE PACILETIICHUE TIFOKO3bI

buonormueckoe OKucneHWe, WM KIETOYHOE [pIXaHWe Poib MHUTOXOHApPUH B TIpoIeccax
ouostornueckoro okucienus [uknmueckue peakuuu OkuciutelbHOE POChOpPUIpPOBaHUE DHEPTHUS MEM-
OpanHoro rpaguenra npoToHoB. CuHre3 AT®: pabora nporonnoit ATd-cunrasel. Ilpenmymiectsa
a’poOHOTO MyTH 0OMEHa BEIIEeCTB Nepe] aHadpOOHBIM DPPEKTUBHOCTh IJHEPTETUIECKOr0 0OMeHa

JeMoHCcTpanuu

[oprpetsr: [k [Ipucton, K A Tumupsszes, C H Bunorpan- ckuii, B A Ourensrapar, I1 Mutuens,
I' A 3aBap3un

Tabmuner u cxembl: «DoTtocuHTe3», «DHEPreTUYecKuit 0oMen», «buocuntes Oenka», «CtpoeHue
depmenTay, «Xemocunres» OOopynOBaHHE: CBETOBOM MHKPOCKON;, O0OPYIOBaHUE ISl NPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB

JlaGopaTopHbie U MPaKTUYECKHE PaOOTHI

JlaboparopHass pabora «V3ydeHne KaTaJIUTHIECKOM aKTUBHOCTH (EepMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTanasbl)»

JlaGopatopnas pabota «M3yuenune (epMEHTAaTUBHOTO pacIICIUICHUs] TEPOKCHAa BOAOpPOAA B
PaCTHUTENBHBIX U JKUBOTHBIX KIETKAX)

JlaboparopHas pabora «CpaBHEHHE ITPOLIECCOB (DOTOCHHTE3a U XEMOCHHTE3a)»

JlaGopatophas padora «CpaBHEHHE MPOLIECCOB OPOKECHUS U ABIXAHHUSDY

Tema 7. Hacnencreennas wH(opmanus U peaiusaims e€ B kieTke (9)

Peakumn matpuunoro cunTesa [IpuUHINI KOMITIEMEHTapHOCTH B PEAKIUSAX MATPUYHOTO CHHTE3a




Peanmzarus  HacimencTBeHHOW wHpoOpManuu ['@HETWYECKMA KOJ, €ro CBOWCTBAa TpaHCKpUIITUSI —
MarpuuHbli cuHTe3 PHK IlpuHUUNBI TpaHCKPUMNIUMU: KOMIUIEMEHTAPHOCTh, aAHTUIIAPAIIIEIbHOCTD,
acummeTpudHocTh Co3peBanne marpuunblx PHK B sykapmotmueckoii knerke. Tenomepsl U TenoMepasa
Hexonupyromue PHK

Tpancmsmus u e€ stanel Yuactue TpancmopTHeIXx PHK B OnocunaTe3e Oenka YciioBus OMOCHHTE3a
oenka KognpoBanne aMuHOKHCIOT Postk prbocoM B OmocHuHTe3e Oeka

CoBpeMeHHBIE MTPEICTaBIECHUS O CTPOEHUH TeHOoB. OpraHn3anus reHoMa y MpPOKapuoT U 3yKapuoT
Perynsmus aktuBHOCTH TeHOB y mpokapuot ['mmote3a omepona (@ XKako6, K Mano) Moneky- isipHbIe
MEXaHM3MBI AKCIPECCHU TEHOB y JYKapHoT. Poibs XpoMaTwHa B perymsiuu paOdOTHI TeHOB. Perymsiius
0OMEHHBIX MPOLIECCOB B KieTke KieTouHslii romeocTas

Bupycsl — HekneTouHsie (OPMBI )KU3HU B 00IHMraTHBIC Tapa3uTbl CTPOGHUE MPOCTHIX U CIOMKHBIX
BHPYCOB, peTpoBHpycoB, OaktepuodaroB Kuzmenusii wmkn JIHK-comepkammx Bupycos, PHK-
coJepiKalIux BUPYcoB, OakTepruodaros. OOpaTHast TpaHCKPUIILIKS, peBepTa3a, HHTETrpasa.

Bupycurle 3a0oneBanus 4enoBeka, >kuBOTHBIX, pacteHuid CIINI, COVID-19, conmanbHbie U
MEIUIIMHCKHIE TIPOOIEMBI

buonndpopmartnka: wHTErpamus u aHanu3 OoNbIIMX MaccuBOB («bigdata») CTpyKTYpHBIX
Ouosornveckux AaHHbIX. HanorexHonmormm B Ouwonoruun um wmenunmue. [IporpamMmupyembie (GYHKIUH
OenkoB. CriocoObI TOCTaBKH JIEKAPCTB.

HdeMoHCTpauuu

IToptpetsr: H K Konbros, [l I WBanosckuit

Tabnuue! u cxembl: «bruocunTtes Oenka», «['€eHETHUECKHIA KOI»,

«Bupyce, «bakteprnodarm

JlaGopaTopHbIe U MPaKTUYECKHE PaOOTHI

[paktuueckas padora «Co3gaHnue MOJIENN BUPYCay

Tewma §8. XKusHeHHblil Uk ki1eTkd (6 9)

Knerounsrii mwki, ero mepuoasl u peryisamus Wutepdaza m muto3 OCcOOEHHOCTH TPOIECCOB,
nporekaronux B uHTepdaze [loaroroBka xietku K neneHuro [IpecnHTeTHYECKHH (TOCTMUTOTHYECKUI),
CHUHTETHYECKHH U MIOCTCUHTETHYECKH (TPEMUTOTHYECKHI) IIEpHO/IbI HHTEP(A3hI

Martpuunsiii cunte3 JHK — pemnukauus Ilpunnuner pervmmkanuun JTHK: koMIieMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIN CHHTE3, aHTHIIApaIeTbHOCTh Mexann3m perutukanuu JJHK Xpomocomer Ctpoenue
xpomocoM Tenomepbl W Tenomepasa XpPOMOCOMHBIH HA0Op KIETKH — KapHUOTUN JIMIUIOMIHBIA H
TaTuIONTHBI HA0OPBI XpoMocoM [ 'omonoruuHbie XpoMocoMbl [10110BBIE XPOMOCOMBI

Henenne kimetkn — wmuto3 CTagud MHTO3a W MPOUCXOMSAIIUE B HHUX MpOIecchl THIBI MUTO3a
Kapuokunes u nutokunes bro- norudeckoe 3HaueHue MUTO3a

Perynsmus mutoTryeckoro nukia kietku [Iporpammupyemas kieTouHas rudenh — aronTos3

Knerounoe sapo, xpomMocombl, (yHKIIMOHANBbHAs TeHOMUKa MexaHu3Mbl mpoiudepanuy,
TG PepeHIINPOBKH, cTapeHus U rudenn Ki1eTok. «LludpoBas kinetka» — OHOMHPOPMATUUECKUE MOJEIN
(GYHKIIMOHUPOBAHUS KIIETKH.

JleMoHcTpaun

Ta0muiie! 1 cxeMbl: «JKU3HEHHBIH LUK KIETKW», «MHTO3),

«Ctpoenne xpomocomy, «Permmukammst JJHK»

O6opynoBaHue: CBETOBOM MHUKPOCKOIT; MUKpOIIpenapaTsl: «MHu- T03 B KJIETKaxX KOPEIIKa JIyKa»

JlaGopaTopHsbIe 1 MPaKTUUYECKUE PadOTHI

JlabopaTtopHas pabota «/3ydeHre XpOMOCOM Ha TOTOBBIX MHKPOIIPEIapaTax»

JlaGoparopHnas pabota «HaGmogenne mMuTo3a B KJIETKaX KOHYMKA KOpEIIKa JykKa (Ha TOTOBBIX
MHKpOTNpenaparax)»

Tema 9. Ctpoenue u dbyakmu opranu3Mos (17 u)

Buonornueckoe paszHooOpazue opraHuzMoB OJHOKIETOYHBIE, KOJOHHAIbHBIE, MHOTOKIICTOYHBIC
OpraHu3MBbl

OCOOEHHOCTH CTPOEHHUS W KU3IHEAEATEIHHOCTH OIHOKIETOYHBIX OpraHM3MoB bakrtepuu, apxew,
OJTHOKJIETOYHBIE TPHOBL, OAHOKJIETOYHBIE BOJOPOCIH, APYrHe NPOTHCTH KolOoHWaIbHBIE OpPTaHU3MBI
B3aumocBs3p yacTell MHOTOKJIETOYHOIO opraHu3Ma TkaHHM, OpraHel U CHCTEMBI OpraHoB OpraHusM Kak
eaunoe nenoe I'omeocras Tkanu pacrennid TUIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTeNbHasl, TOKPOBHAS,
NPOBOJISIIAs, OCHOBHAsI, MexaHuueckass OcoOEHHOCTH CTpOCHUS, QYHKIHA M paCIOJIOKEHHS TKaHEH B
opranax

pacTeHuit

TkaHW >XUBOTHBIX M 4YeNOBeKa THWIBI JKUBOTHBIX TKAaHEW: DSIWTENHAIbHAS, COEIUHUTEIbHAS,
MbIlIeyHast, HepBHAss OCOOCHHOCTH CTPOCHUS, PYHKIMI U PACIIONIOKEHHS TKaHEH B OpraHax KUBOTHBIX H




YeJIoBeKa

Opranel BereraTuBHble W TeHEpaTHBHbIE OpraHel pacTeHMH OpraHel M CHCTEMBI OPraHoOB
JKUBOTHBIX U uenoBeka OYHKINU OPraHOB U CUCTEM OpraHOB

Onopa Ttena opranusmoB Kapkac pacrtenuit CkeneTbl OAHOKIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX HapyXHbIil 1 BHyTpeHHHH ckeneT CTpOoeHHe U THITBI COeTUHEHUS KOCTel

JIBrxkeHue OopraHu3MoB JIBI)KEHHE OAHOKJIETOYHBIX OPIraHM3MOB: aMEOOHMIHOE, >KI'YTHKOBOE,
pecHUYHOE JIBMXKEHHE MHOTOKJIETOYHBIX PAaCTEHHWM: TpONMM3MBI M HACTUU [IBM)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YeJIOBEKa: MbliedHas cucrema Peduiexc CkeneTHble MBIIIIBI U MX paboTa

IIntanne oOpraHu3MoB Ilornomenne BOABI, YIVIEKHCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pactenusaMu llutanue >KMBOTHBIX BHYTpHIOIOCTHOE M BHYTPUKIETOYHOE NuieBapeHue [Iluranue mo-
3BOHOYHBIX  JKMBOTHBIX  OTnmensl  NHINEBApUTENbHOrO  TpakTa  [IMieBapuTeNbHBIE  YKeEJe3bl
IInmeBapuTenbHas CUCTEMA YeTI0BEKa

Hpixanue opranm3moB Jlpixanue pacreHuii Jlpixanue >KuBOTHBIX Juddysus ra3oB uepes
NMOBepXHOCTh KIeTkH KoxkHoe apixanuwe JlpixarenbHasi moBepxHOCTh JKaOepHoe W JETOYHOE IbIXaHUE
JIpIXaHNe TO3BOHOYHBIX >KMBOTHBIX M YeEJIOBEKa OBONIONMOHHOE YCIOKHEHHE CTPOCHHSA JIETKUX
MTO3BOHOYHBIX KUBOTHBIX J[pIXaTeNbHas CUCTEMa 4YeloBeKa MexXaHu3M BEHTWIALMM JETKUX y NTUI U
MJICKOTIUTAIOIIMX Peryisius npixanus JpixaTeibHbie 00bEMBI

TpancnopT BellecTB y OpraHu3MoB TpaHCIOPTHBIE CUCTEMBI pacTeHud TpaHCOPT BELIECTB y
*KUBOTHBIX KpoBeHOcHas cuctema u €€ opransl KpoBeHOCHas CHCTEMA MO3BOHOYHBIX KUBOTHBIX W Ye-
noseka CepJiie, KpOBEHOCHBIE COCYIBI U KpoBb Kpyru kpoBooOparieHuss DBOJIOLMOHHBIE YCIOKHEHUS
CTPOCHUS KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX KUBOTHBIX PaboTa cepina u e€ perymsanus

Brigenenue y opranusMoB Breinenenue y pactrenunii  BrinenenHue y xuBOTHBIX COKpaTUTENIbHbBIE
Bakyosnu Opranbl BbleneHuss OunbTpanusi, ceKpelys U 00paTHOE BCACHIBAHWE KaK MEXaHWU3MBI pabOThI
opraHoB BblJieneHHss CBs3b IIOJIOCTH Tejla C KPOBEHOCHOM M BBIIEIUTEIHHON cucTeMaMu Brinenenue y
MO3BOHOYHBIX XMBOTHBIX M uesnoBeka [louku Ctpoenue u QyHKIMOHMpoBaHHEe HeppoHa OOpaszoBaHue
MOYH Yy 4eJIOBEKa

3amuTa y OpPraHM3MOB 3al[uTa Yy OJHOKJICTOYHBIX OpraHu3MoB Cropel OakTepuil U IUCTHI
mpocTedmux 3alura y MHOTOKJIETO4HbIX pacTeHuit Kyrtukyna CpencTBa NMacCHMBHOW M XMMHYECKOM
3aUThl OUTOHIHIBI

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX I[IOKpOBBI M WX MpOW3BOAHBIE 3allUTa OpraHu3Ma OT
Oonesneit VMMmyHHas cuctema dyenoBeka KileTOYHBIH M TyMOpaJbHBIA HMMYHHUTET BpoKIEHHBIMN,
npruoOpeTéHHbli cneunpuueckuii UMMyHHUTET Teopus KiIOHaIbHO-ceNleKTUBHOrO nMMyHuTera (I1 Dpnux,
® M bepner, C ToneraBa) BocnanutenbHble OTBETHl OpPraHu3MOB Pojb BpOXAEHHOIO MMMYHHMTETA B
Pa3BUTUHU CUCTEMHBIX 3a00JIeBaHUI

PaznpaxxuMocTs 1 perymsanus y opranusmMoB  Pa3npa)kMMoCTh y OJHOKIJIETOUHBIX OPTaHHU3MOB
Takcucsl PazapaXxuMoCTh U peryisiius y pacTeHuil POCTOBBIE BENIECTBA U X 3HAUECHHE

HepBHas cuctema u peduieKTOpHasi peryysius y JKMBOTHBIX HepBHas cuctema U e€ OTHEIBI
OBOJIOIMOHHOE YCIIO)KHEHHE CTPOEHHS HEPBHOM CHCTEMBbI Yy KHBOTHBIX OTHEdBl TOJIOBHOTO MO3ra
MO3BOHOYHBIX KUBOTHBIX Peduiekc u peduextopnas ayra besycnoBHble 1 ycinoBHBIE pedIieKch

I'ymopanbHas perynsius U SHIOKPUHHAS CHUCTEMa >KMBOTHBIX M deloBeka JKenessl 3HITOKPHUHHOMN
CHCTEMBI U UX TOPMOHBI J[elicTBre TOpMOHOB B3auMOCBsI3b HEPBHOM M SHIOKPUHHOK cucTeM I 'unoranamo-
runoguzapHas cucreMa

JleMoHcTpaun

IToptper: U I1 I1aBnoB

Tabnuie! u cxembl: «OIHOKIIETOYHBIE BOIOPOCINY, «MHOTOKIIETOUHBIE BOJOPOCIN», «bakTepun»,
«Ipocreiimme», «OpraHel NBETKOBBIX pacTeHHI», «CHCTEMBI OPraHOB IIO3BOHOYHBIX IKHBOTHBIXY,
«BHyTpeHHEee CTpOEHHE HACEKOMBIX», « TKaHH pacTeHUI»,

«KophueBble cucrembr»y, «Ctpoenue credns», «CTpoeHHE IUCTOBOW IUIACTHHKWY, «TKaHU
JKUBOTHBIX», «Ckener uenoBeka», «llumeBapurensHas cucrema», «KpoBeHocHas cucTeMay,
«JIpixaTenpHas cucteMay, «HepBHas cuctemar, «Koxa», «MpblilieuHas cucteMay,

«BblenurenpHas cucrema», «OHIOKpUHHAs cucrema», «CTpoeHue MbIIIb, «MMMmyHUTETY,
«KumeynononocTHele», «Cxema NuTaHus pacTeHui», «KpoBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX >KHUBOT-
HBIX», «CTpoeHue TuIpe», «CTpoeHne IulaHapuny», « BHyTpeHHee CTpoeHHe JOkKAEBOro yepBsi», «HepBHas
cucrema poio», «HepBHas cucrema msarymkn», «HepBHas cucremMa IpPECMBIKAIOIUXCS,

«HepsHas cucrema nruny», «HepBHas cucTeMa MIIEKOIUTAIOLINX,

«HepBHas cuctema uenoBeka», «Pediexcy

OOopynoBaHue: CBETOBOM MHUKPOCKOI; MHKpOIpENnaparbl OJHO- KJIETOYHbIX OpraHU3MOB;
MUKpPOIIpENapaTsl TKaHEH; PAaKOBHHBI MOJUTIOCKOB; KOJUIEKIIMA HACEKOMBIX, HITIOKOXKHX; JKHUBBIE JK3€M-



TUISIPI KOMHATHBIX PAacTEHUH; TepOapul pacTeHHH pa3HbIX OTAEJIOB; BIAXHBIE IMpemaparhl KHUBOTHBIX;
CKEJIeThI TTO3BOHOYHBIX; KOJUIEKIIMK OeCITO3BOHOYHBIX JKHBOTHBIX; CKEJIET YelIOBeKa; 00OpyIOBaHHE IS
JICMOHCTPAIMM TIOYBEHHOTO W BO3IYIIHOTO IMUTAHUS PACTCHHIA, PAaCHICIUICHUS KpaxMmalia U OCJIKOB IOJ
JIeHCTBUEM (PEpPMEHTOB; 00OPYJIOBaHUE YIS JICMOHCTPAIIMH OMBITOB MO M3MEPECHUU KU3HCHHONW EMKOCTH
JErKUX, MEXaHNU3Ma JbIXaTENbHBIX IBM)KCHHI; MOJENIN FOJIOBHOIO MO3ra Pa3IMYHbIX )KUBOTHBIX

JlabopaTopHbIe U MpakTHIeCKHe PabOTHI

JlaGoparopHnas padora «/3y4eHne TKaHEeH pacTeHUN

JlaboparopHnas pabora «/3ydeHne TKaHeH KUBOTHBIX)

Jlaboparopnas pabora «/3ydeHne opraHoB IBETKOBOTO PACTSHHSDY

Tema 10. PazMHOXEHHWE U pa3BUTUE OPraHu3MoB (8 4)

®dopMBl pa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe (BKJIIOUash BETETaTUBHOE) W TOJIOBOC BHIbI
0ecroIoro pa3MHOXKEHUS: TOYKOBaHHE, CIIOPYISIINS, (hparMeHTanns, KIOHHPOBaHHE

[TonoBoe pasmuHoxenue IlomoBeie kineTku, wnu rametel Meiio3 Cragum wmeitoza IloBeaenue
xpomocoM B Mmero3e Kpoccunrosep bronorndyeckuii cMpicin Meio3a U MONOBOro mpoiecca Meiio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB

[IpenzaponsimeBoe pazputue ['ameroreHes y xuBOTHBIX [lomoBwle »keme3pr OOpazoBaHue U
pa3BUTHE MOJOBHIX KJIeTOK CriepMaTorenes u oorene3 CTpoeHue MOJIOBBIX KIETOK

OmrogoTBOpEHNE U SMOPHUOHATFHOE Pa3BUTHE KUBOTHBIX CIIOCOOBI OTUIOIOTBOPEHMS: HAPYKHOE,
BHyTpeHHee [lapTeHorenes

WnpuBuayanbHoe pa3BUTHE OpraHU3MOB (OHTOTeHE3) OMOPHONOTHS — HayKa O pa3BUTHU
opranu3zMoB Mopdorenes — ojiHa U3 TIaBHBIX MpobieM smOpuonoruu. Konnenius MopdoreHos u Moe-
mu Mmopdoreneza. Cragum 3MOpHOTeHE3a JKMBOTHBIX (Ha mpumepe msarymkw) [IpobneHue Tunst

npobienust  JletepMHHUpPOBaHHOE W HEJCpMHHUpPOBaHHOE ApoOnenue. bractyna, Tumbel Omactyn Oco-
OCHHOCTH JIPOOJICHUS MICKOMTUTAIONINX 3apOIbIIIEeBEIC JTUCTKU (TacTpyJisiiusl) 3akiagka OpraHoB U TKaHeh
W3 3apOJBIIIEBHIX JHCTKOB B3amMHOE BIHMSHHE YacTell pa3BHBAIOIIETOCS 3apojibima (3MOpHOHATHHAS
WHAYKIWA) 3akiIanka TulaHa CTPOSHUS KUBOTHOTO KaK PE3yNbTaT HePAPXUUECKUX B3aUMOJICHCTBHI TE€HOB
Bnu- siHue Ha SMOpHOHANTBHOE Pa3BUTHE PA3JIMYHBIX (DAaKTOPOB OKPYIKAIOIIECH Cpe/Ibl

PocT u pa3Butne xuBOoTHBIX [locTaMOpHOHATBHBIN TIEPHOT

[Ipsmoe n HenpsiMoe pa3ButHe Paszputne ¢ MeTamMop]o3oM y OECTIO3BOHOYHBIX U TO3BOHOYHBIX
JKUBOTHBIX buomornueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAaHEHUE B MPUPOJIE
Tumel  pocra  JKMBOTHBIX ®DakTopsl  PETyMSAMA  POCTa  JKUBOTHBIX M deloBeka Craamu
MOCTAMOPHOHATIFHOTO Pa3BUTH Y KUBOTHBIX W 4enoBeka Ilepuoabl oHTOreHe3a denoBeka CrapeHue u
CMEPTH KaK OMOJIOTHIECKHE TIPOIIECCHI

PasmHoxenne u pazButue pacrteHuil ['amerodur u cropodur Meio3 B IKUIHCHHOM IIMKIIE
pacrenuii OOpa3oBaHue criop B npouecce Meio3a ['amerorenes y pactenuii OrionoTBOpeHHe U pa3- BUTHE
PACTUTENbHBIX  OPraHU3MOB JBoitHOE  OIJIOJOTBOpEHHE Yy IBETKOBBIX pacteHnii OOpa3oBaHHe U
pa3BUTHE CEMEHHU

MexaHU3MBI peTyJIAIUA OHTOTEHE3a Y PACTEHUHN U )KUBOTHBIX

JlemoHcTpaun

[Toprpetsr: C I' HaBammn, X [llneman

Tabnuuelt u cxembl: «BereratnBHOe pa3MHOXEHHE», «THIBI Oec- TOJOro Pa3sMHOXKECHHUSD),
«Pa3MHOXKEHUE XJIAMUIOMOHAIbD», «Pa3MHOXXeHHE »3BINIEHB», «Pa3sMHOXeHUE THUAPBDY, «Meio3y,
«XpoMo- coMmbly, «["ameTorenesy», «CTpoeHUE STHIEKIETKU U CIEPMATO30U/1a»,

«OCHOBHBIE CTaTUU OHTOTeHE3a», «IIpAMoe u HempsAMoe pa3BUTHEY,

«Pa3Bputue Maiickoro kyka», «Pa3Butue capanum», «Pa3BuTue mArymkm», «JlBoitHoe
OIUIOJJOTBOPEHUE Y IBETKOBBIX PACTCHUI»,

«CTpoeHre CceMsSH OIHOMONBHBIX W JBYAOIBHBIX PACTEHUI»,

«Ku3HEHHBI 1MKII MOPCKOW KamycThl», <OKU3HEHHBIH 1UKI MXxa», <« KU3HEHHBIA LMK
MAMOPOTHUKAY, «KU3HEHHBIN LUK COCHBD»

O6opynoBaHue: CBETOBOW MHKPOCKON; MHKPOIIpENapaThl Sillle- KJIETOK M CIepMaTO30U[OB;
Mozenb «LIUK pa3BUTUS JISTYIIKN»

JlaGoparopHsie U pakTUYECKUEe PabOTHI

JlaboparopHas padora «/3y4eHne CTpOCHUS TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITPEIapaTax»

JlaboparopHnas paborta «BpIsSBIeHNE IPU3HAKOB CXOACTBA 3aPOIBIIIEH MO3BOHOYHBIX KIUBOTHBIX)

JlabopaTtopHas pabota «CTpoeHHE OPTaHOB PA3MHOKEHHS BBICIIIUX PAaCTCHUI

Tema 11. 'eHeTHKAa — HayKa O HACJIEJACTBEHHOCTU U N3MEHUYUBOCTH OPraHU3MoB (2 4)

Hcropusi cTaHOBIICHHUSI W pa3BUTHS TeHETHKH Kak Haykw Pabotel I' Mennpens, I Jle @puza, T
Moprana Poiib oTeuecTBeHHBIX YUEHBIX B pa3BuTuu reHetuku Padorsl H K Konbiora, H Y Basunosa, A H




Benosepckoro, I' /1 Kaprneuenko, 1O A dununuenxo, H B Tumodeesa-PecoBckoro
OCHOBHBIC TEHETHYCCKHE TMOHSATHS U CHUMBOJIBI [ OMOJIOTUYHBIE XPOMOCOMBI, aJlIeTbHbBIC TEHBI,
aNbTCPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PEIICCCUBHBIN MPU3HAK, TOMO3UI0Ta, TE€TEPO3UIOTa, YUCTAS

JUHWSI, TUOPUABI, TEHOTHUI, (ECHOTHUII OCHOBHBIE METOJBI TEHETHKH: THOPHUIOJOTHICCKHUIA,
LUTOJIOTHYECKUM, MOJIEKYIAPHO-TEHETUUECKUI
HemoHcTpanuu

[Moptpersr: I' Mennens, I' Jle ®pusz, T Mopran, H K KomsioB, H U Basunos, A H
benozepcknit, I' [ Kapneuenko, FO A ®@umumaenko, H B TumodeeB-PecoBckmit

Tabnuie! u cxembl: «MeToap! FTeHETUKNY, «CXeMbI CKPELIUBAHUS

JlaGopaTopHsbIe 1 MPaKTUUYECKUE PadOTHI

JlaGoparopHas pabora «J[po3oduia kak 00bEKT FTEeHETUYECKUX UCCIICOBAHUIY

Tema 12. 3akoHOMepHOCTH HacaeacTBeHHOCTH (10 1)

Monorubpugnoe ckpeuiuBanue IlepBbiii 3akoH MeHenss — 3aKOH e€IUHOOOpasus THOPHIOB
nepBoro nokosieHus IlpaBuno nomuHupoBanus Btopoii 3akoH MeHaens — 3aKOH pacUIeIICHUs IpH-
3HaKoB LluTonornyeckne OCHOBBI MOHOTHOPHUIHOTO CKPELIMBAHUS | MIIOTE3a YMCTOTHI TaMeT

Anammupyroomee ckpemmBaHue [IpoMexyTouHslii XapakTep HaclefoBaHus Pacimeruienue
MIPU3HAKOB NP HETIOJIHOM JJOMUHUPOBAaHUHU

JurnOpuanoe ckpemuBanue TpeTwil 3akoH MeHIenss — 3aKOH HE3aBHCHMOTO HacIleIOBaHUS
npu3HakoB LluTonoruueckue 0CHOBBI IUTHOPUIHOTO CKPEIIMBAHUS

CueruieHHOe HacienoBaHue npusHakoB Padotel T Moprana CriemieHHOE HaclieZl0OBaHUE T'CHOB,
HapylIeHHe CLEIUIeHUs MEXIy T'eHaMu XpOMOCOMHasl TEOPHsI HaClIeICTBEHHOCTH

I'enetnka nona XpoMOCOMHBIA MEXaHHU3M OIPEAEICHUS N0J1a AYTOCOMBI U MOJIOBBIE XPOMOCOMBI
I'omorameTHslii U rereporaMeTHeli oy I'eHeTHueckas CTPyKTypa NOJOBBIX XpoMmocoMm Hacnenosanue
MIPU3HAKOB, CLEIIEHHBIX C IIOJIOM

l'enotun kak unenoctHas cucrema Ilnedorponuss — MHOXKECTBEHHOE JIEHCTBHE TI€HA
MHoxecTBeHHBIN ayienu3M B3aumonelicTBue HeauienbHbIX reHoB KoMiuiemenTapHocTs Onucrtas Ilomu-
Mepus

I'eneTryeckuii KOHTPOIb PA3BUTHUSI PACTEHHUH, KUBOTHBIX M UEIIOBEKA, a TaKkKe (PU3MOIOTHUECKUX
NPOLIECCOB, MOBEIEHHS U KOTHUTHBHBIX (QYHKIMHA ['eHeTnyeckne MexaHu3Mbl CUMOMOTeHe3a, MEXaHU3MBbI
B3aUMOJICHCTBUS «XO35MH — MApa3HT» U «XO03IUH — MHUKpoOHOM» ['eHeTHyecKkre acreKThbl KOHTPOJS U
W3MEHEHUS Ha- CIIeJICTBEHHON HH(OpMAIINU B TOKOJICHUSIX KIETOK U OPTaHU3MOB

HeMoHCTpauuu

[optpetsr: I' Mennens, T Mopran

Tabmurs! u cxemsl: «IlepBbiif U BTOpO 3aK0HBI MeHens»,

«Tperuit 3akoH MeHaens», «AHaTU3UPYIOIIEE CKPELIUBAHUEY,

«Henonnoe pomunupoBaHue», «CLEIUIGHHOE HAClIeJOBaHUE MPU3HAKOB Yy  IpO30(HIiIbD,
«l'enetnka mona», «Kapuotum  uenoBekaw,«Kapuotun  apozodmibi»y, «KapwoTum — nTHIBI,
«MHOXECTBEHHBIN aJIeIn3M», «B3anMo1elicTBHE TEHOBY

ObopynoBaHue: Mojenb sl JEMOHCTpPAllMd 3aKOHOB €IWHO0Opa3usi THUOPHUIOB TEPBOTO
MTOKOJIEHHS M PaCIIEIUICHUS TPU3HAKOB; MOAEIH ISl AEMOHCTPAIIMH 3aKOHA HE3aBUCHMOTO HACIIEAOBaHUSA
MPU3HAKOB; MOJENH ISl JEMOHCTPAIlMU CLEIUICHHOTO HACJIEJOBAHUS NPU3HAKOB; CBETOBOH MMKPOCKOIL,
MUKpornpenapar: «po3odpuiay

JlaGopaTopHsbIe 1 MPaKTUUYECKUE PadOTHI

[IpakTiueckas padora «M3y4eHre pe3ynbTaToOB MOHOTHOPHAHOTO CKPEIIUBAHUS Y IPO30(UITBD)

[Ipaktnueckas padora «M3yueHue pe3yabTaToB JUrHOPHIHOTO CKPEIIMBAaHUA Y APO30(HIIBDY

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH (6 4)

BzanmoyeiictBue reroTtuna u cpenpl npu GopmupoBaHuu geHornna M3MeHUYMBOCTH MPU3HAKOB
KauecTBeHHBIE ¥ KONMYECTBEH- Hble TNPWU3HAKM BHIbl M3MEHYMBOCTH: HEHACIEACTBEHHAs W Ha-
CJIe/ICTBEHHAs

MoaudukanmonHas HM3MEHYMBOCTH Poib  cpensl B (GOPMHPOBaHUHM — MOJIU(PUKAIIMOHHON
n3MeHUInBOCTH Hopma peaknmu npu3Haka BapwanuwoHHBIN psa u BapuanuoHHas kpusas (B HMoramucen)
CpoiicTBa MOAN(DUKATIOHHON N3MEHUYUBOCTH

lenotunuueckass  u3MeHunBOocTh ~ CBOHCTBA  TEHOTHUIIMYECKOM  W3MEHUMBOCTH  Bunuel
TeHOTUIINYECKOH N3MEHYMBOCTH: KOMOMHATUBHAS, MyTaLlUOHHAS

KoMOuHaTHBHAsT H3MEHYMBOCTH MeH03 M MOJOBOM IIPOIECC — OCHOBA KOMOWHATHBHOMN
U3MEHYMBOCTH Poib KOMOMHATMBHOW HW3MEHYMBOCTH B CO3JaHHMHM T'€HETHYECKOTO pa3HooOpasusi B
IpeJienax OgHOro BUaa

MyTalnuoHHas U3MEHUYMBOCTh BUIbI MyTaluil: TeHHbIE, XDPOMOCOMHBIE, FeHOMHble CIIOHTaHHBIE U




WHAYIUPOBaHHBIE MYTaluu SloepHble M OHTOIUIa3MaTHdeckne MyTanud CoMaTHYecKWe W IMO- JIOBBIE
MyTanuu [[prarHel BOSHUKHOBEHHS MyTaluii MyTareHbl U MX BIMSHUE HA OPraHU3MbI 3aKOHOMEPHOCTH
MYTallMOHHOTO Tpollecca 3aKOH TOMOJIOTHYSCKHUX pPSAIOB B HacleAcTBeHHOW wu3meHumBoctu (H U
Basuior) BaesiiepHast U3BMEHYHBOCTh M HACJICICTBCHHOCTD

ONureHeTka W OSIUTEHOMHKA, pOJb DSIWTeHETHYeCKHX (aKTOpoB B HACIEAOBAaHUH U
W3MEHYMBOCTH (PEHOTHUITMYECKUX MTPU3HAKOB Y OPTaHU3MOB.

HemMoHncTpanuu

IToptpetsi: I' le @pus, B Moranncen, H 1 Bapusios

Tabmumer wm  cxembl: «Bugsl  m3menumBocTH», «MoaubuKanoHHAS  HM3MEHYHUBOCTHY,
«KoMOuHaTHBHasS W3MEHYHUBOCTHY, «Meio3», «OImionoTBOPEHHEY, «"enernyeckue 3a00JIeBaHUS
yenoBekay, «Buasl MyTauuin»

ObopynoBaHue: KUBBIE U repOapHble IK3EMIUISIPl KOMHATHBIX PacTeHUH; puCYHKH ((oTorpadum)
’KUBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHYUBOCTU

JlaGoparopHbie U pakTUYECKUEe PabOTHI

Jlaboparoprass pabora «lccnemoBaHWe 3aKOHOMEPHOCTEH MOIM(UKANMOHHON W3MEHYHMBOCTH
ITocTpoeHue BapuallMOHHOTO Psiia U BApUALMOHHOU KPUBOI»

[paktudeckas padora «MyTanuu y Apo30¢ Il (Ha TOTOBBIX MUKPOTIPETIapaTax )

Tema 14. I'enetnka dyenoBeka (3 o)

Kapuotun yenoBeka MexnyHapogHasi mporpamMma HCCIEIOBAaHHS F€HOMa 4YelloBeKa MeTo[ibl
W3YYCHUS TEHETHKH 4YEJIOBCKA: IeHEAIOTWYECKH, OJM3HEIOBBIM, IIMTOTCHETHUCCKUN, IMOMYJISILIMOHHO-
CTATUCTUYECKUH, MOJEKYyIsIpHO-TeHeTHUeckuii COBPEMEHHOE OIpeesiCHUE TE€HOTHIA: IOJIHOTCHOMHOE
CEKBEHUPOBAHME, T€HOTUNUpPOBaHHME, B TOM uuciae c¢ nomompro I[I[P-ananuza HaciencrBennsie
3a00JieBaHUS 4YeJOBeKa | eHHbIE W XPOMOCOMHBIC OOJIe3HHM 4YelloBeka boyie3HM ¢ HacleICTBEHHON
MIPEAPACIIONIOKEHHOCTHIO 3HAYCHUE MEAUITMHCKOM TeHETUKH B MIPEIOTBPAILICHUH U JICYCHUH TeHETUICCKUX
3a0oeBaHnit  4ermoBeka MeauKo-TeHeTHYeckoe KOHCynbTupoBaHue CrTBonoBeie KieTkH [loHsaTHE
«TEHETHYECKOTO TPy3a» ODTHYECKHE AacleKThl HCCIEeNOBAaHMI B 00JAacCTH pENaKTUPOBaHUS TEHOMa M
CTBOJIOBBIX KJIETOK

Ienernyeckre (akTOpbl TMOBBIINICHHOW YYBCTBUTEIBHOCTH UYENO- BeKa K (HU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO0 OKpyKawlled cpeabl ['eHeTHuyeckas OpeapacrnoioKEHHOCTh YEJIOBEKa K
MaTOJIO- THUSM

HeMoHcTpanuu

Tabmumer w  cxemel: «KapwoTunm denoBeka», «MeToAbl H3y4YeHHs] TEHETHKH YEIOBEKay,
«"enernueckue 3a060I€BaHNS YETIOBEKA

JlaGopaTopHbie U MPaKTUYECKHE PaOOTHI

[IpakTndaeckas padora «CocTaBieHHe U aHATN3 POJIOCIOBHOW»

Tewma 15. Cenekuus opraausmos (4 4)

JloMecTHKaIus U CeNEKINS 3apOKICHUE CEIEKITUU U JoMecTukarmu Yueane H W Basuioa
o lleHTpax MPOUCXOXKICHUS ¥ MHOTOOOPa3us KyJbTYpPHBIX pacTeHH PoJb CeIeKIMK B CO3IaHUN COPTOB
pacTeHul U nopoJ KkUBOTHEIX COpPT, MOpoAa, ITAMM 3aKOH TOMOJOTHYECKUX PSAIOB B HACIEICTBEHHOM
m3MmeHunBoctd H W BaBuiioBa, ero 3HadeHue ISl CEJICKIIMOHHOM paOoTHI.

MeTo/ibl CeNeKIIMOHHON paboThl VICKyCCTBEHHBINM 0TOOP: Macco- BB M WHAMBHIYaIbHBIA DTarbl
KOMOWHAIIMOHHON cenlekuuu. McnpiTanue mnpowmsBoguTenedl mo motoMctBy OTOOp MO TEHOTHIY C
MTOMOIIIBIO OIIEHKH ()EHOTHUIA TIOTOMCTBA M OTOOP 10 TEHOTHITY ¢ TTOMOIIIbI0 aHanm3a JJHK

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEIeKIMOHHOW pa0oThl PajMallMOHHBIA W XMMHYECKUH
MyTareHe3 Kak HCTOYHHK MYyTalud y KyJIbTYPHBIX (JOpM OpraHm3moB lcronb30BaHHWE T€HOMHOTO pe-
JTAKTUPOBAHUS ¥ METO/I0B pekoMOnHaHTHBIX JIHK 11 mosrydeHust icxoTHOTo MaTepuaia Juis CEIeKIHU

[Tonydyenne monumuionoB BHyTpuBHIOBas THOpuAM3aIUs BIN3KOPOJCTBEHHOE CKPEIIMBAHUE,
Wi uHOpUIWHT HepoacTBeHHOE CKperuBaHue, WIH ayTOpuawHr [eTepo3nc W ero MPUYUHBI
Ucnons3oBanue rerepo3uca B cenekuuu OtnanéHHas rubpuamsanms [Ipeomonenue Oecrutoaums
MEXBHIOBBIX THOPUIOB JIOCTIKEHUS CEIEKIINN PACTCHUH U KUBOTHBIX «3€JIEHAS] PEBOTIOITHD).

CoxpaHeHne 1 N3y4eHHe TeHETHIECKIX PECYPCOB KYIbTYPHBIX PACTEHUHN U UX IUKUX POIUYEH IS
CO3MaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KyNnbTyp I3ydeHue, coxpaHeHHe U
YIOPABJICHUE TCHETUUYECKUMHU PECypCaMU CEIbCKOXO3IUCTBEHHBIX M IMPOMBICIOBBIX >KMBOTHBIX B IIENIAX
YIIYUIICHHS CYLIECTBYIOIIMX U CO3JaHUSI HOBBIX IOPOJ, JUHUN U KPOCCOB, B TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX METOJIOB HAYYHBIX UCCIIECIOBAHNMN, IEPEIOBBIX UAECH U MEPCIEKTUBHBIX TEXHOJIOTHM.

JemoHcTpaun

[Toptpersr: H U Basunos, 1 B Muuypun, I' [ Kapreuenko, I1 I1 JIykesinenko, b JI Acraypos, H
Bopnoyr, I K BenseB Tabmurel u cxembl: «lleHTpbl HNPOHCXOXKIACHHS W MHOr000pasus KyJIbTYPHBIX




pacTeHui», «3aKOH TOMOJOIMYECKHX PSIOB B HACIEICTBEHHOM H3MEHUYMBOCTHY, «METOMAbI CEIEeKLUnY,
«Otnanén- Hasg ruOpuaM3anus, «MyTareHes»

JlaGopaTopHsbIe 1 MPaKTUUYECKUE PabOTHI

JlaGopatopnas pabota «M3yueHne cOpPTOB KyJNbTyp- HBIX PpAcTeHHH M TIOPOA IOMAIIHUX
JKUBOTHBIX»

JlaboparopHas pabora «/3ydeHne METOI0B CENIEKIINN PACTEHHIDY

[Ipaktnueckas padota «[IpuBHBKa pacTeHUI»

Okckypeusi «OCHOBHBIE METOIBI U JOCTIDKCHMS CEJeKIMHM pacTeHUWH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIHIO)»

Tema 16. Buorexnonorus u cuareTnyeckas ouonorus (4 4)

OOBeKTBI, HUCHONb3yeMble B  OHOTEXHOJOTMH, —  KIETOYHbIE M TKAaHEBBIC KYNIbTYpBHI,
MHUKPOOPTraHM3Mbl;, HMX XapakTepucTHKa TpagunuoHHAash OWOTEXHOJIOTHS: XJIeOomeueHHue, IOoIydeHHE
KHCJIO- MOJIOYHBIX POIYKTOB, BUHOJAenne Mukpoduonoruueckuii cuHTe3 OOBEKTH MUKPOOHOIOTMIECKUX
texHonoruii [Ipon3BoacTBo 6enka, aMUHOKUCIOT U BUTAMHUHOB

Coznanvie TEXHOJOTMH W WHCTPYMEHTOB LIEICHANPABICHHOTO M3MEHEHHMsS M KOHCTPYMPOBAHHSA
TEHOMOB C LIENBIO MOyYEHHUs] OPTaHU3MOB U UX KOMIIOHEHTOB, COJAEp)KallMX He BCTpedarouiuecs B
npupojae OMOCUHTETUYECKUE ITyTH

Krnerounas nmkeHepuss MeToapl KynbTyphl KIIETOK W TKaHEH pacTeHUH W KUBOTHBIX KproOaHKU
Comaruueckasi THOpUAN3aKI U COMAaTHUECKU 3MOpHoreHe3 lcnonb3oBaHME TIamjoOuAOB B CENCKIUH
pactenuit  IlomydyeHne  MOHOKJIOHAJIBHBIX  aHTUTEN. Vcroib30BaHME  MOHOKJIOHAJIBHBIX u
MOJIMKJIOHANBHBIX aHTHUTEN B MeAulnHe. MckyccTBeHHOE OIIoA0TBOpeHNe PeKOHCTpyKIMS SHIIEKIETOK U
KJIIOHHPOBAHHE JKMBOTHBIX MeETOZ TpaHCIIaHTaLUHU sep  KJIETOK TexHOMOTMM  03AOPOBIECHHUS,
KyJbTHBHPOBAaHUSA U MUKPOKJIOHATBHOTO Pa3MHOKEHUS CENTbCKOX03IHCTBEHHBIX KYJIBTYP.

XpoMOCOMHasl U TeHHas WHXEHepus VCKyCCTBEHHBIM  CUHTE3 I'€Ha M KOHCTPYHpPOBaHHUE
pexomOuHanTHRIX JIHK Co3nmanue TpaHCTeHHBIX OpraHW3MOB. J[OCTIDKEHHS W TIEPCIIEKTUBEI XPOMO-
COMHOU ¥ TeHHON HHXEHEPUH DKOJIOTHIECKHE U ITHIECKHE ITPO- OJIeMbl TeHHOW WHKCHEPHH

Meaunuuackue OuorexHonoruu IloctreHomHast 1wdposas Meauimua. [1[P-auarHocruka.
MeTaOonOMHBIN aHaIN3, TEHOLIEHTPUUYECKUH aHaTW3 MpoTeoMa dYeJoBeKa JUIS OIEHKH COCTOSIHHUSA €ro
310poBbs. lcmonb30BaHME CTBOJIOBBIX KJIETOK. TlaprerHas Tepamusi paka. 3D-Onommxenepus uis
pa3paboTkh (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHus KOMIUIEKCHBIX TKaHen
COYeTaHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPUHTHHTA M cKadOIANHTA JIJIsl PEIICHHUs 3a/1a4 MePCOHAH -
3UPOBAHHON MEIUIMHBI.

Co3manue BEKTOPHBIX BakUUMH C [EJIbl0 0OecredeHus: KOMOMHUPOBAHHOW —3aIIUTBHl  OT
Bo30ynuteneit OPBU, ycraHoBiIeHHE MOJEKYJSIpHBIX —MEXaHHM3MOB  (QyHKiuoHMpoBanus PHK-
COJEPKAIINX BUPYCOB, BBI3BIBAIOIINX OCO00 OmacHble 3a00JIeBaHUs YeJIOBEKAa M )KUBOTHBIX.

HeMoHCTpauuu

Tabnunpel u cxempl: «lcrnonb3oBaHWe MHKPOOPTaHW3MOB B TPOMBIIUIEHHOM IPOU3BOICTBEY,
«Knerounas nmxenepus», « eHHass HHKEHEPUS)

JlaGopaTopHsbIe 1 MPaKTUUYECKUE PadOTHI

JlabopatopHas padota «3ydeHne 00HEKTOB OMOTEX- HOJOTHI)

[IpakTiueckas padora «llomydeHne MOJIOYHOKHUCIBIX TPOIYKTOBY

Okckypeusi «bHOTEXHONOTHSIT — BaKHEHIIash NPOU3BOAWTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOIOrHYECKOE TPOU3BOACTBO)»

11 knacc

102 4, u3 HUX 8 4 — pe3epBHOE BpEMS

Tewma 1. 3apokaeHne 1 pa3sBUTHE DBOJIOIIMOHHBIX IIPEACTABICHUI B Ononornu (4 41)

OomononHas teopus Y Jlapsuna [Ipeanocsiikyn BOSHUKHOBEHNS AapBUHU3MA JKM3Hb 1 HaydHas
nesitenbHocTh U JlapBuna JIBrokymiue cuiibl sBomonuu BujoB 1o U JlapeuHy (BBICOKAass MHTEHCUBHOCTh
Pa3MHOKEHUSI OPTaHU3MOB, HACJIEJICTBEHHAs N3MEHYMBOCTh, OOPHOA 3a CYyIIECTBOBAHWE, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD)

Odopmnenne cuHTeTHueckor Teopun sBomonuu (CTJ) Heil- TpanbHas Teopusl 3BONIOLUN
CoBpeMeHHas! HBOJIONMOHHAS OMONOrHsl 3HaueHHE SBOJIOLMOHHON TeOpuH B (OPMHUPOBAHMM HAYYHOMH
KapTHUHBI MUpa

HemoHcTpanuu

[Moptpersr: Apucrtorens, K Jlunneir, X b Jlamapk, 3 XK Cenr-Unep, K Krosbe, U
Hapsun, C C Yersepukos, 1 U llImaneraysen, Jxx Xonneiin, /| K bemsies

Tabmump! 1 cxemsl: «CrucreMa xuBoit mpupoas! (o K JIunuero)», «JlecTHHUIA )XUBBIX CyIIECTB (110




Jlamapky)», «Mexanu3Mm GHOpMHPOBAHHUS MPUCTIOCOOICHUN YV PAacTeHWHA M KUBOTHBIX (1o Jla- Mapky)»,
«Kapra-cxema mapupyra nyremectBus U JlapBuHay,

«Haxonku U [lapBunay, «@opmbl O0pBObI 3a CyIIECTBOBAHHEY,

«[loponsl romybeit», «MHorooOpasue KyIbTYpHBIX (opM KamycTe», «[lopoasl gomamrHux
JKUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHIOB (10 U JlapBuHy)», «Cxema COOTHOMICHUS IBIKYIIFX
CHUJT HBOONINNY, «OCHOBHBIE TIOJOKEHHUS CHHTETUYECKON TEOPHH IBOITFOIIAI

Tema 2. MukposBoironus U e€ pe3yisrarsl (14 9)

[Nomymsiiys kak 3JeMeHTapHas eAMHALA YBOTIOINH COBpEMEHHBIE METOIBI OIEHKH T€HETHIECKOTO
pasHoOoOpa3us ® CTPYKTypbl momymsnuii 3MeHeHune TeHOPOHOA TOMYIANUM KaK dIeMEHTapHOe
9BOJIIOILIMOHHOE SIBJIeHHWEe 3aKoH reHeTmdyeckoro pasHoBecus [k Xapau, B BaiinOepra

OneMeHTapHbIe (aKTOPbI (IBUKYILKE CHIIBI) 3BOJONMH MyTtanuoHHbIH nponecc KomOnHaTnBHas
M3MEHYHBOCTH J[peiid reHoB — ciyuaiiHple HEeHANpaBIeHHBIE H3MEHEHUS YacTOT aJieNiell B MOMYJISIHIX
Oddexr ocHoBarens. DddexT OyTbUIOUHOTO Tropiblmka. CHIKEHHE Te€HETUYSCKOTO pa3HooOpasus:
NpUYMHEL U caenctBus. [IposiBienue s dexra apeiida reHoB B OONBIINX U MATBIX MOMyISIUAX. MUrpanuu
Wzomsmus oy nsnuii: reorpadudeckas (IpocTpaHCTBEHHAs ), OMoIornIecKas (penpoayKTUBHAS)

EctectBeHHBIN 0TOOp — HampaBisomui (aktop 3Bomtonnd DopMBI €CTECTBEHHOTO OTOOpa:
JOBWKYIIUHA, cTaOWIH3UPYIOMINH, paspeiBatomnii (au3pyntuBHbi) [lonmoBoit or6op BosHuKHOBEHHE U
HBOJTIOLIMS COLMAIBHOTO TIOBEACHHS KUBOTHBIX

[IpucmocoOneHHOCTh  OpPraHU3MOB  KaK ~ pe3yiabTaT  MHUKPOAIBONONWMK  BO3HHKHOBeHUE
npucnocoOieHnid 'y opranu3sMoB Apomopdo3sl W mauoaganTauuu I[IpuMepbl mpucrnocoOneHuil y
OpraHu3MoB: Mopdonorunieckre, pu3noNornuecKie, ONOXUMHIECKHE, IIOBEIeH- Yeckie OTHOCUTEIEHOCTD
MIPHUCIIOCOOIEHHOCTH OPTaHU3MOB

Bun, ero kpurepuu u cTpykrypa BumoobpazoBanue Kak pe3yabTaT MUKPO3BOMOLUK M3omsins —
KIIIO4eBO  (akTop BUmooOpasoBanus [lyth ®  crmocoObl  BHAOOOpa3oBaHMS:  aJUIONATPHYECKOE
(reorpaduyeckoe), CUMITaTPHYECKOE (’KoIToTrHIYecKoe), «MTHOBEHHOE) (TmonuIIIONIN3AIIHS,
rubpuanzanys) JmuTeTsHOCT BOITIOIMOHHBIX POIIECCOB

Mexanu3mbl (pOpMHPOBaHUS OMOJIOTHYECKOrO Pa3HO0Opa3us Posib 3BONOIMOHHON OMOJIOTHH B
pa3paboTKe HAyYHBIX METOJIOB COXpaHEHUs OHopasHooOpasuss  MUKPOIBOJIONMS M  KO3BOJIOLHUS
Mapa3uToB U UX X038eB MexaHn3Mbpl (POPMUPOBAHUS YCTOWYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPBOBI C
HEl

HeMoHcTpanuu

Ioptpetsr: C C YeTtBepukos, O Maiip

Tabmumer u cxembl: «MyTanMoOHHAS H3MEHUYUBOCTEY, «[lomynsimmoHHast cTpykTypa Buaa», «Cxema
nposiBiieHus 3akoHa Xapau— BaiinOepra», «/IBmKyline CHIIbI 3BOJIONHNY, « IKOJOTHUECKAS H3OIISIHS
MIOITYJIANIMN ceBaHCKoW (hopenmy», «['eorpadudeckas W30JANNS JTUCTBEHHUIBI CUOUPCKOM U JTMCTBEHHUIIBI
JIaypckoit», «llomynsiuoHHbIE BOJNHBI YHCIEHHOCTH XWITHHUKOB M JKepPTB», «Cxema neicTBHA
€CTEeCTBEHHOTO 0TOOpay, «DopMbl 6opBOLI 32 cymiecTBOBaHUEY, «HAYCTpHATBHBIN MenaHu3My, «KuBble
uckomnaemelie», «[IoKpOBUTENBCTBEHHASI OKpPacKa JKUBOTHBIXY», «[Ipeaynpexnaromnas okpacka KUBOTHBIXY,
«Puznosnornyeckue agantauumn», «[IpucrnocodieHHOCTh OPraHu3MOB U €€ OTHOCUTEIBLHOCTEY, «Kputepuu
BUna», «Bunel-nBoiitHukm», «Ctpykrypa Buaa B npupoae», «CrmocoObl — BHI00Opa3oBaHUs»,
«["eorpaduueckoe BUI000pa3oBaHne TPEX BUAOB JAHJBIIICH), « DKOIOTUYECKOE BHI000pa30BaHUE BUJIOB
cuHuLy, «Ilomumionnsl pactennity, «KanycTHo-peneuHblii TuOpumL»

Ob6opynoBanue: repbapuy pacTeHUi; KOIJIEKIIMY HACEKOMBIX; Uy4elia ITUI] U 3Bepelt C MpuMepaMu
Pa3IMYHBIX MPUCTIOCOOICHNI; Yydena NTHI] U 3Bepel pa3HbIX BHUIOB; TepOapuu pacTeHUH OJIM3KUX BHUIOB,
00pa3oBaBIINXCS PA3IMYHBIMH CLIOCO0aMHU

JlaGopaTopHsbIe 1 IPaKTUUYECKUE PadOTHI

JlabopaTtopHas paboTa «BrIsBIIeHHE HW3MEHUYHBOCTH Y 0COOCH OTHOTO BHIA»

JlabopaTtopnas padota «I[IpucnocoOeHnss OpraHu3MOB H UX OTHOCUTENIbHAS IIETIECO00Pa3HOCTH)

JlaGopartopnas padora «CpaBHEeHHE BUAOB 10 MOP(HOJIOTHYECKOMY KPUTEPUIO)

Tema 3. MakposBomonus u e€ pe3yapTarsl (6 1)

MeToapl W3y4eHHS MaKpOSBONIONUH |laleoHTOMOTHYEeCKHEe METOAbl M3yYeHHUs DBOJIOIUHU
[lepexoansie GOpMBI U GUTOTCHETHUECKUE PSIIBI OPraHU3MOB

Buoreorpaguueckue meronsl usydeHus: spoironuu CpaBHeHue (iaopsl U (ayHbl MaTepukoB U
octpoBoB buoreorpaduueckue obnactu 3eMi BUABI-OHIEMUKH U PEITUKTHI

OMOpHONIOTHYECKHE W CPaBHUTENbHO-MOp(doNornyeckne MeTOAbl W3YYEHHS  OBOJIOIUH
l'eHeTnueckre MeXaHU3MBl JBOJNIOLMH OHTOT€HE3a M TOSBICHHS  OBOJIOLNHOHHBIX  HOBILIECTB
I'oMostornyHbIe 1 aHAIOTUYHBIE OPTaHbl PyirMeHTapHbBIe OpTaHbl U ATAaBU3MBI

MonekynsapHO-TeHeTHIeCKHe, OMOXUMHUYECKHEe W MaTeMaTHUeCKHe METOAbl M3YYCHHS DBOJIOIUU




I'omonornunsie reasl CoBpeMEHHBIE METOBI HOCTPOCHUS (DMIIOTEHETHIECKHX JICPEBHEB

XPOMOCOMHBIE MYTALIUH 1 3BOJIFOLIUS] TCHOMOB

Obmme 3akoHOMepHOCTH (TpaBwia) sBomtonuu [lpuxnun cmensl QyHkouii. HeobpatumocTsb
3BOJIIOLIMK AanTUBHAA paauanns HepaBHOMEPHOCTh TEMIIOB BOIIOLUU

HemoHcTpanuu

[Toptpetsr: KM bap, A O Kosanesckuii, ® Mrosutep, O I'ekkenn

Tabnuiel u cxembl: «DUIOTEHETUYECKUHN PAJ JIOMAAN», KAPXEONTEPHKCY, «3Bepo3yObie ALIEpPh»,
«Creronedannl», «Puanodurb», «CeMeHHBIE NANOPOTHUKW», «buoreorpaduyueckue 30HBI 3eMIIN»,
«peiid xoHTHHEHTOBY», «PenukTel», «HauanpHble cTaguu 3MOpPHO- HAJBHOTO Pa3BUTHUSA IO3BOHOYHBIX
JKUBOTHBIX», «I'OMOJIOTMYHBIE U aHAJOTUYHBIE OpPraHbD, «PyqUMEHTBHI», «ATaBU3MBI», «XPOMOCOMHBIE
HaOOpBl 4YeJOBeKa M IKMMMaH3e», «[JaBHbIE HampaBieHUs SBOIMONUMY», «OOIMe 3aKOHOMEPHOCTH
IBOJIFOLIUN

Ob6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB OPTaHH3MOB; MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB; KOJUIEKIIMA HACEKOMBIX

Tewma 4. IlpoucxoxxaeHue U pa3BuTHe xu3HU Ha 3emie (15 u)

Hayunple rumoTtes3pl MpOUCXOXKICHUS XU3HW Ha 3emiie AOuoreHe3 m maHcrepmus JloHaydHBIE
MIPEJICTaBIECHUS O 3apOXKJIEHUH KU3HU (KpeallmoHu3M) ['UmoTe3a nocTOSHHOTO caMO3apOKICHUS KU3HU U
eé¢ omnpoepkenue omnbiTamu O Pemau, JI  Cnammanuanu, JI Ilactepa IlpoucxoxkaeHue >KU3HU H
acTpoOHoIOTHA

OcHoBHbIE JTambl Heopranumdeckod osBomouuy [lnanerapHas (reosorudeckas) 3SBOJIOLMA
Xumudeckas 3BOJIIONMS AOHWOTCHHBIM CHHTE3 OpPraHMYECKHUX BEHISCTB M3 HeopraHwueckux Ombit C
Munnepa u I' FOpu O6pazoBanmne monmMepoB n3 MoHoMepoB KoarepBatHas rumote3a A M Omapuna,
runore3a nepBuyHoro OyiapoHa Ik Xongeiina, renetndeckas runore3a I' Mémnepa Pubosumer (T Yek) u
rurnoresa «mupa PHK» ¥V I'nnbepra @opmupoBanne MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH

Hcropus 3emnu u Metoapl €€ n3ydeHus: Mickomnaemble opraHuueckue OocTatku ['eoxpoHonorus u
e¢ meronsl OtHoOcUTENbHAS U aOCOJIOTHAS T'€OXPOHOJIOTHSI | eoXpoHONOrMYecKasi IIKajla: S0HBL, 3PbI,
MEPUOJbI, OIIOXH

HaganbHbIe 3TaIb! OpFaHquCKOﬁ 3BOJIFOIINHN ITossBnenue u OBOJIIOI A MEPBBIX KIICTOK 3BOJIIOHI/I$[
MeTaboian3mMa Bo3HHMKHOBEHHE mepBbIX 3KocucTeM COBpEeMEHHbIE MHUKPOOHBbIE OMOIUIEHKH KaK aHaJor
nepBbix Ha 3emite coodmecTB CTpoMaToIuThl [IpOKapHOTHI H DYKAPHUOTEHI

[Mpoucxoxnenne d3ykapuoT (CUMOHMOTeHe3) OBOJNIOIMOHHOE TMPO- HCXOXKIEHHE BHPYCOB
IIponcxoxeHrne MHOTOKIETOYHBIX OPraHM3MOB BO3HMKHOBEHHE OCHOBHBIX TI'PYHII MHOT'OKJIETOYHBIX
opra- HU3MOB

OcCHOBHBIE 3Tamlbl ABONIONMHU BBICHIMX pacTeHuid OcHOBHBIE apomopdo3bsl pacTteHuii Bbixon
pacreHuii Ha cymy IlosiBlieHHe CHOPOBBIX pacTeHUil M 3aBoeBaHME UMM cylid CeMeHHBIE PacTeHHUs
ITpouncxoxaeHne BETKOBBIX

OCHOBHBIE ATalnbl 3BOJIOIHMU KUBOTHOIO Mupa OCHOBHBIE apoMOpQO3bl KUBOTHBIX BeHickas
(ayna KemOpuiickuii B3pbIB — TOSBJICHHUE COBPEMEHHBIX THUIIOB [lepBbie XOpI0BbIC KHUBOTHBIC JKU3HBL B
BOJIe DBOJIONHMS O03BOHOUHBIX [Ipoucxoxaenue ampuouii n pentuiuii [lponcxoxaeHne MIEKOMUTAIOMINX
n nrun [puanmn xroueBoro apomopdosza OcBoeHne 0eCrO3BOHOYHBIMH M TO3BOHOYHBIMH KHBOTHBIMHU
CyILIHU

PasButne xu3HM Ha 3emie MO dpaM M NEpUOJaM: apXeW, MpOoTepo30i, Maneo30i, Me3030H,
KaifHO30i1 OOmIas XapakTepUCTUKa KIMMaTa W TEOJOrMyeckux mpoueccos llosBieHne W pacuBeT xa-
PaKTEepHBIX OPraHU3MOB YTIIe00pa30BaHUE: €ro YCIOBHS U BIUSHUE HA Ta30BbIN COCTaB aTMOC(ephl

MaccoBble BEIMUPAaHUSI — KOJIOTUYECKUE KPU3UCHI MPo1wioro [IpuduHel U cieacTBUSI MacCOBBIX
BeIMUpaHuil COBpEeMEHHBIH HKOJOTMYECKH KpHu3Hc, ero ocobeHHoctn I[Ipobiema coxpaHeHus
6mopa3zHoobpaszus Ha 3emite

CoBpeMeHHasi cucTeMa oOpraHuveckoro wmwupa [lpuHImNBl kiac- cuUKAMA OpPraHU3MOB
OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI OPraHU3MOB

JeMoHcTpanuu

[Moptpetsr: @ Penu, JI Cnamnannanu, JI [Tactep, 1 1 Meu- aukoB, A I Omapun, Jx  Xomnzaeitx,
I' Mémnep, C Munnep, I' FOpu

Tabmuner m cxembl: «Cxema onbita @ Pemm», «Cxema ombrta JI Ilactepa mo u3ydeHuro
caMo3apoKIeHus Xu3Hn», «Cxema ombita C Mumtepa, I' FOpu», «3Tambl HeOPraHUIECKON dBOITIOIAN,
«I"eoxpoHonornueckas mkana», «HadanpHble 3Tambl OpraHWMYECKOW 3BOJIONUI», «CxemMa oOpazoBaHUS
9YKapHoT MyTéM cumOuorenesa», «Cucrema XUBOH NpUpOIbl», «CTpoeHue BHUpYyca», «ApoMop¢o3bl
pacteHuii», «Punnodurby, «OOHOKICTOYHBIC BOJAOPOCIN», «MHOTOKICTOYHBIC BOAOPOCITH», «MXH»,
«Tammopotaukm», «l'omocemeHHble pacTeHHs», «OpraHbl IBETKOBBIX pacTeHHi», «Cxema pa3BUTHS



KUBOTHOTO MHpa», «ApoMopdo3bl KHUBOTHBIX», «lIpocreiinine», «Kumeunonoaoctheie», «Ilnockue
YEpBU», «Unenncronorue», «PvIOBI», «3eMHOBOIHBIEY, «lIpecMbikarommecs», «lITuImy, «Mie-
KonuTarwomue», «Pa3Butue Xu3HM B apxeuickond 3pe», «Pa3BUTHE KH3HHU B NPOTEPO3OMCKOM 3pey,
«Pa3BuTHE XKU3HU B MAJIEO30MCKON 3pe», «Pa3BuTHE KU3HU B ME3030MCKOHN 3pe», «Pa3BuTue xuU3HU B
KaitHO30MCKOM 3pey, «COBpeMEHHAs CHCTEMa OPraHIIeCKOTO MUPay

ObopynoBanue: repOapuy pacTeHWH Pa3IUYHBIX OTAENOB; KOJ- JIEKIIMW HACEKOMBIX; BIIA)KHEIC
mpenaparbl >KUBOTHBIX; PAKOBHHBI MOJUTFOCKOB; KOJIJICKIIMM HWTJIOKOXKHX; CKEJEThl IMO3BOHOYHBIX KHU-
BOTHBIX; dYyd4ella NTHIl W 3Bepeil; KOJUIEKIMA OKaMEHEJOCTEH, TIIOJNIe3HBIX HWCKOMAeMbIX; MYJISKHI
OpPTaHMYECKUX OCTATKOB OPTaHU3MOB

JlaGoparopHbie U pakTUYECKUEe PabOTHI

Bupryanbnas naboparopnas paborta «Mojenu- poBaHue onbiToB Muuiepa—IOpu 1o u3ydeHuro
aOMOTeHHOTO CHHTE3a OPTaHUIECKIX COSAMHEHNH B TIEPBUIHOM aTMochepe»

JlaGoparopHas padora «/3ydeHue 1 ONMMCaHue UCKO- TAeMbBIX OCTATKOB JIPEBHUX OPTaHU3MOBY

[pakTuueckas padora «M3yueHre 0COOCHHOCTEH CTPOCHUS PACTEHUI Pa3HBIX OTICIOBY

[IpakTuueckas padora «/3ydeHrne 0coOOEHHOCTEH CTPOCHHUS TO3BOHOYHBIX )KHBOTHBIX)

Tema 5. IIponcxoxaeHre yeaoBeka — aHTponorenes (10 1)

Pazgensr u 3amaum antpomonoruu Mertonsl anTpomosiornu CTaHOBIEGHHWE NPEACTAaBICHUN O
MIPOUCXOXKICHUH YelloBeKa Pennrrosnbie Boz3peHuss CoBpeMeHHbIE HAYIHbBIE TEOPHUHU

CxoncTBO UenoBeka ¢ JKMBOTHBIMH (CHCTeMaTHdeckoe IOJIoKeHue denoBeka CBUIETEThCTBA
CXOJICTBAa YEJIOBEKAa C >KUBOTHBIMHU: CPaBHUTEIHHO-MOP(OJIOrHUecKre, dMOpHoIornueckue, Gpusnomnoro-
OuoxuMHueckue, moBeaeHYeckue OTIMYMSA 4YeJOBeKa OT JKUBOTHBIX [IpAMOXOXKICHHE U KOMILICKC
CBSI3aHHBIX C HUM MPHU3HAKOB Pa3BUTHE TOIOBHOTO MO3Ta M BTOPOW CUTHAIBHON CHCTEMBI

Hewkymme cunbsl  (pakTopel) aHTpomoreHesa: Ouonorudeckue, conuanbHbie COOTHOIICHHE
OMOJIOTMYECKUX M COLUAIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTaJIMU aHTPOTIOTeHe3a PaHHMe YemoBekooOpa3Hble 00e3bIHbI (IPOKOHCYIBI) U PaHHHE
MOHTU/IB — OOIIME MPEIKNA YEIT0BEKOOOPa3HBIX 00€3bsH U JIF0JIeil ABCTPAJIONUTEKH — JBYHOTHE TIPEIKU
moziel YenoBek yMenbli, IEpBbIe U3TOTOBJICHUS OpyAuil Tpyaa UenoBek NpsMOXOIAIIUI U IIEPBBIA BBIXOL
mojei 3a npenensl AdQpuku UenoBek redaen»0eprekuii — oOIIUiH MPeoK HeaHIepTaabCKOro YeJ0oBeKa U
YeloBeKa pa3yMHOTO YernoBeK HeaHJepTaNbCKU KaK BH/ JIOACH XOJIOIHOTO KinMaTa YernoBek pa3yMHBIN
COBPEMEHHOI0 THIA, JCHUCOBCKMU dYenoBek (OCBOGHHE KOHTHHEHTOB 3a mpeaeinamu AQpuku
[TaneoreneTrka 1 najgeoreHOMHUKa

OBONIOIMSI  COBPEMEHHOro 4YeloBeka EcTecTBeHHBIH OTOOp B MOMYJSIMSIX — deJOBeKa
MyrtannonHbIi Tiporiece U noiauMmopdusm lomynsauronaple BOJNHEL, Npeid reHoB, Murpanus u «3PQeKxT
0C- HOBATEJIS» B MOMYJISAIUIX COBPEMEHHOTO YEJIOBEKA

Uenoseueckue pacel [lorstue o pace bonpmme pacel: eBporieongHas (e€Bpa3uiickas), aBCTpajo-
HerpouHas (IKBaTOpHAllbHAs), MOHTOJOWAHAS (a3MaTCKO-aMepuKaHCKas) BpeMs m myTu pacceneHus
yejgoBeKa 1o 1wiaHeTe EamHCTBO demoBedeckWx pac HaydHas HECOCTOATETBHOCTh — pacu3Ma
[TpucrocoOieHHOCTh YeNIOBeKa K pa3HbIM YCJIOBHSAM OKpYy)Kawileh cpeasl Biusuue reorpaduueckoit
cpensl U npeiida reHOB Ha MOPGOJOTHIO M (DU3HOJNOTHIO YesloBeKa MeXIUCIUILUIMHAPHBIE METOJbI B
¢usnyeckoir (OHMOJOTHYUECKOM) aHTPOIOJOTUH DBOJIIOIMOHHAS AHTPOIOJOTUS U IaJC0aHTPONOIOTHS
YeJIOBEUECKUX TOMyJsIIui  buocoruanpHbIe HWCCIEMOBAaHWS TPHPOABI  UeioBeka VcciemoBanue
KODBOJTIOIUU OMOJIOTHYECKOTO U COITUAILHOTO B YEIIOBEKE

JleMoHcTpaun

IToptpets: U Hapsun, JI Jluku, A S Porunckuit, M M I'epacumoB

Tabmumer u cxembl: «MeTOBI aHTPOTIOJIOTHIY, «I 0JIOBHON MO3T 4enoBeka», «UenoBexooOpas3HbIe
00e3bstHbI, «CKeNneT 4eloBeKa W CKelleT IIMMITaH3e», «PyIMMEHTH U aTaBU3MBI», «/[BHXKyIue CHITBI
aHTPOIIOTCHE3a», «IBOJIOIMOHHOE APEBO UEIOBEKA», «ABCTpaNONUTEK», «UemoBek ymensiin», «HemoBek
npsaMoxoasumiy, «Jlenucopckuil uenosek» «Heanaepranbup», «KpoManboHIb, «IIpenku denoBekay,
«JTansl SBONIOLUHU YeJI0BeKay, «Packl uenoBekay

O6opynoBaHre: MYJSDKH OKaMEHEJIOCTeH, MPEeIMETOB MATepUATbHOW KYIbTYPHI IPEIKOB
yenoBeka; penpoaykiuu (pororpaduu) KapTHH ¢ MHGOJIOTHYCCKUMH U OHUOJNCHCKUMHU CIOKETaMH
MPOUCXOXKJICHUS YelloBeKa; (poTorpaduu HAXOOK HMCKOMACMBIX OCTATKOB YEIIOBEKA; CKEIIET YEIIOBEKA;
MOJICNIb ueperna 4YeloBeKa M 4Yepera IMMMIIAH3€, MOJETh KUCTH 4YeIOBEKa M KUCTH LIUMIIAH3€; MOJEIH
TOpca MPEIKOB YeIOBEKa

JlabopaTopHbIe U MpaKTHIECKHE PabOTHI

JlaGoparopHast paborta «lI3yueHre OCOOCHHOCTEW CTPOCHHUS CKEJIeTa YEIIOBEKa, CBS3aHHBIX C
MPSIMOX 0K ICHUEM

[Ipaktrueckas padora «l3ydeHrne SKOJIOTHIECKUX aTanTaIliil 9eI0OBeKay




Tema 6. Dxosiorusi — Hayka O B3aMMOOTHOIIEHUSX OPraHU3MOB M Ha/JIOPraHU3MEHHBIX CHCTEM C
OKpy>Karolei cpesoi (3 u)

3apoxneHne u pazBuTHe dkonoruu B Tpyaax A ['ymbonsara, K @ Pynwe, H A CeBepuoBa, O
I'exkens, A Tencan, B H Cykauépa Pa3nens! u 3anaun akonoruu CBsi3b 3KOJOTHH C APYTUMHU HayKaMU

Metonpr akonorun  lloneBble  HaOmooneHMA OKCIIEPUMEHTHI B KOJIOTUU: IIPUPOAHBIE U
nmaboparopHeie MopenupoBaHre B SKOJIOTHH MOHHTOPWHT OKPYKAaIOIIeH Cpedpl: JIOKAIbHBIA, PEerro-
HAJIBHBIN U TJI00aTBHBIN

3Ha4yeHHe IKOJOTMYECKUX 3HAHWUN Ul 4eloBeKa OKOJOIMYECKOe MHPOBO33PEHHE KaK OCHOBA
CBsI3ed uyernoBedecTBa € HOpuponodl POpMHUPOBAHUE SKOJOTMYECKOM KYJIBTYpPhl M 3KOJOTHYECKOM
TPaMOTHOCTH HaceJIeHUs

HemMoHncTpanuu

[oprpetsr: A I'ym6ombar, K @ Pynse, H A Ceepuos, O ['ek- kenb, A Tencmm, B H Cykaués

Tabmuuet u cxembl: «Pazgensr skonmorum», «Metoabl 3Komorum», «CxemMa MOHHUTOPHHTA
OKpYKarollen cpesibh»

JlaboparopHsie 1 ipakTHYecKre PadOTHI

JlaboparopHas pabora «/3ydeHne METOI0B IKOJIOTUIECKHUX MCCIIeTOBAHIIDY

Tema 7. Opranusmsl u cpefa obutanus (9 9)

Okosoruueckue (PakTopel W 3aKOHOMEPHOCTH HX neiictBusi Kiaccudukanmus 3KOJIOTMYECKHX
¢dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpomoreHHele OOmue 3aKOHOMEPHOCTH  JIEHCTBHS
9KOJIOTHUECKUX (PAKTOPOB [IpaBuno munmmyma (K Mmnpenrens, O JInbux) TonepanTHOCTH
OBpHOUOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI

Abunornueckune (aktoper CBer Kkak d3konormueckuil (aktop [leiictBue pa3HBIX y4YacTKOB
COJIHEYHOTO CIEKTpa Ha OpraHU3Mbl DKOJOTHYECKHE TPYMIbI PACTEHUM M KMBOTHBIX MO OTHOIIEHHIO K
cBeTy CurnanpHas posb cBeta doToneproansm

Temnepatypa kak odkomormyeckuii ¢akrop JledicTBHe TemmepaTypsl Ha  OpPTaHHU3MEI
[TolikunoTepMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl DBPUTEPMHBIE U CTCHOTEPMHBIE OpPraHU3MBbI

BnaxHocTh Kak skosoruyeckuii gaxtop IlpucrnocoOneHuss pacTeHU K MOJICPKAHUIO BOIHOIO
bananca Knaccudukaiiysi pacTeHui 1Mo OTHOIICHUIO K Boze IIpucrocoOieHus UBOTHBIX K M3MEHEHUIO
BOJIHOT'O PEXHUMA

Cpensl  oOWTaHMsI OpPraHWU3MOB: BOJHAs, HAa3eMHO-BO3JAYIIHAs, TOYBCHHAs, TIIyOMHHAS
MOJITIOYBEHHAsI, BHyTPHOpPraHu3MeHHass DU3UKO-XUMHUYECKHE OCOOCHHOCTH CpeJ] OOMTaHHsI OpraHu3MOB
ITpucnoco6ieHust OPraHM3MOB K JKU3HU B Pa3HbIX cpenax

Buonornueckue putmbl BHemHume u BHyTpeHHHE pUTMBI CyTOYHBIE W TOOUYHBIE PHUTMBI
IIpucnoco6eHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHN KU3HU

XKuznennsie Gopmel oprann3mMoB llonsiTre o xu3HeHHOH (hopme JKu3HeHHBIE (HOPMBI PaCTCHHI:
JepeBbs, KYCTapHHUKH, KyCTapHHYKH, MHOTOJICTHHE TpaBbl, OAHOJIETHHE TpaBbl JKu3HEHHBIE (OPMBI
YKUBOTHBIX: THAPOOHOHTHI, FT€OOUOHTBI, a3p0OHOHTEI OCOOEHHOCTH CTPOCHUS U 00pa3a JKU3HU

Buornueckue Qaktopsl Buapl OMOTHYECKHMX B3aMMOJCHCTBUI: KOHKYPEHIIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmel Ilapazutusm, Koomepalusi, MyTyaln3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBo) Herpoduueckue B3aumozeicTBus (Tonuueckue, popuieckue, Gpadpudeckre) 3HaUCHUE
OMOTHMYECKNX B3aWMOJIEWUCTBHI JJIsi CYIIECTBOBAaHUS OpPraHM3MOB B cpeae obOwurtanus [IpuHImn
KOHKYPEHTHOI'O UCKJIFOUEHUS

JleMoHcTpaun

Tabmumpe! u cxembl: «KoJoruueckrne GpakTopen, «CBETOBON CIIEKTP», « IKOIOTHUECKHUE TPYIIIBI
JKUBOTHBIX TI0 OTHOIIEHUIO K CBETY», «TemIOKpOBHBIE KUBOTHBIEM, «XOJOAHOKPOBHBIE )KMBOTHBIEY,
«DPU3NOJIOTHYECKHE aJanTalui KUBOTHBIX», «Cpelbl OOMTaHUs OPraHU3MOBY, «bHoJIOrHYecKkre puTMbI»,
«Kuzuennsie popmsl pacternit», «Ku3HeHHbIE POPMBI )KHUBOTHBIX», « IKOCHCTEMA ITUPOKOIMCTBEHHOTO
necay, « JKOCUCTEMAa XBOWHOTO JIecay,

«Uenun  muranmsa»,  «XuimHuuectBoy,  «llapasutuzm»,  «KonkypeHuus», «CumOnos»,
«KommeHncanuzm»

Ob6opynoBaHue: TepOapuyl PacTCHUN M IKUBOTHBIX, IMPUCIIOCOOICHHBIX K BIMSHHIO PAa3THMYHBIX
9KOJIOTHYECKUX (PaKTOPOB; TrepOapuu CBETOMIOOMBBIX, TEHEMOOMBBIX W TEHEBBIHOCIHMBBIX PACTCHHH; CBe-
TONMOOMBEIE, TEHEMIOOMBbIE W TEHEBBLIHOCIHMBBIE KOMHATHBIE pPACTEHHS; TrepOapull W KOJUICKIHH
TEIUIONIOOUBBIX, 3UMOCTOMKHMX, MOPO30YCTOMYMBBIX pAaCTEHHI; dYydela NTHI[ W 3Bepei; repbapuu
pacTEeHU, OTHOCAIIMXCS K TUrpoduTaMm, kcepoduTam, Me30puTaM; KOMHATHBIE PACTEHHS JTAHHBIX TPYIIIL;
KOJUUICKIIMU JKUBOTHBIX, O0HM- TAIOIIUX B Pa3HBIX cpelax; repOapuu U KOJUIEKIUH PACTCHUH M KUBOTHBIX,
o0ajaonmx YepTaMu IPUCIIOCOOIEHHOCTH K CE30HHBIM W3MEHEHMSM YCIOBUM JKM3HHU; repbapuu M
KOJUICKIIMN PACTEHUH M )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX ()OPM; KOIJIEKIUH KUBOTHBIX, YIaCTBYIOIIHX




B Pa3IM4YHbIX OMOTUYECKUX B3aUMOJEHCTBUIX

JlabopaTopHbIe U MpakTHIECKHe PabOTHI

JlaGopatophas pabota «BrisBIeHNE TPUCTIOCOOTICHUI OPTraHU3MOB K BIMSHHUIO CBETa»

Jlabopatophas pabota «BrisiBIeHHE TPUCTIOCOOICHNUI OPTraHU3MOB K BIMSIHUIO TeMIIEpaTypb»

JlabopaTopHas paboTa «AHaATOMUYECKHE OCOOCHHOCTH PACTCHHUH M3 pa3HBIX MECT OOUTAHUS)

Tema 8. Dxomorust BUAOB M MOIIYJIIIHA (9 1)

DKOJIOTUYECKUE XapakTepUCTUKH mnomyisiuuu [lomymsiuus xak Ouonormyeckas cucrema Poinb
HEOJTHOPOTHOCTH Cpenbl, (PH3MIeCKUX OaphepoB M OCOOCHHOCTEH OHMOJIOTHH BHIOB B (DOPMHUPOBAHHH
IPOCTPAHCTBEHHOM CTPYKTYpPbI HOMy st OCHOBHBIE [TOKA3aTENN MOIMYJIALUH: YUCIEHHOCTD, INIOTHOCTB,
BO3pacTHAas U MOJIOBas CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMI pOCTa, CMEPTHOCTh, MUTpAIUs

OKojoruueckas CTpykTypa nomyssinud OneHKa YUCIeHHOCTH MOMyIaunu J[nHaMuKa NoMmy iU 1
e¢ peryminus buorndeckuil moTeHIMan HOmysuuMd MozenupoBaHME AMHAMMKM momyisiuuu Kpusble
poCTa YHUCICHHOCTH NOMyJsiund KpuBble BbDKHMBaHUS Perymsinys YHCICHHOCTH MOMYNALHWI: pPOb
(GakTOpoB, 3aBUCAIIMX M HE 3aBUCIIIUX OT IUIOTHOCTH OKOJOTMYECKHe cTparerud BuioB (r- u K-
CTpAaTervn)

[lonsTre 06 sKonOTHUEcKOi HUIle BUAa MecTtoobutanue MHOTOMEpHAs MOJETh IKOJIOTHIECKOM
Huu J[xx M XatunHcoHa Pas- mepsl skonorndeckoil Humu IloTteHnnansHas v peain30BaHHasi HUILIN

Bun kak cucrema nomynsinuii Apeansl BUIOB BUIbl U UX KU3HEHHBIE CTPATETUU DKOJIOTHYECKUE
9KBUBAJICHTEI

3aKOHOMCpHOCTI/I IIOBCACHUA U MI/II‘paHI/Iﬁ ’)KUBOTHBIX buHonorndeckue WHBa3UH JYKEPOJAHBIX

BUJIOB

HeMoHCcTpauuu

IToprper: Ix 1 XatunHCOH

Tabmuuelt u  cxeMmbl: «DKOJOTHYECKHE XapaKTepUCTUKU momyisuuny», «l[IpoctpancTBeHHas
CTPYKTYypa HOMyJsiuun», «Bo3pacTHble mupaMuabl HOMyIALumn», «CKOPOCTh 3acelieHHsI TIOBEPXHOCTH 3eM-
JIY PA3NIUYHBIMU OpraHu3MamMm», «Mogaens skonorudeckoi Huwu Jhx Y XatuuHconay

O0opynoBaHue: repOapru PacTEHU; KOJUISKIIUU )KUBOTHBIX

JlaGopaTopHbie U MPaKTUUYECKHE PA0OTHI

JlaGoparopnas padota «lIpucnocobieHus ceMsiH pacTeHHU K pacCeICHUIO»

Tema 9. Dkosorus cooluiecTB. JKOTOrHUECKUe cucTeMbl (12 1)

CoobiectBa opranu3MoB brorieHo3 u ero cTpykrypa CBs3u MEXTy OpraHu3MaMi B OHOIIEHO3¢

Okocucrema kak OTKphiTas cucrema (A [x Tencnn) dyHKIMOHAIbHBIE OJOKM OPraHU3MOB B
HKOCUCTEME: TPOIYLIEHTHI, KOHCYMEHTBI, pelyleHTbl Tpoduueckue ypoBHH  Tpoduueckue Lenu u
cetn AOuoTtnueckre Onoku dKocucTeM [louBBI M WIIBI B dKocHcTeMax KpyroBopoT BemiecTB M MOTOK
SHEPIuH B SKOCUCTEME

OcHoBHBIE TIOKa3aTeNn 3KocucTeMbl buomacca u npoaykunsi DKOJIOrHYECKHE MUPAMHUIBI YHCel,
01OMacchl U 3HEPTUU

Junamuka skocucreM. Karacrpopuueckue nepecrpoiiku. @nykryanuu. HanpasieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKLeccuu llepBHYHBIE W BTOPUYHBIE CYKLECCHH M UX HPUYHUHBI
AHTpOTIOTEeHHBIE BO3AEWCTBUS Ha cykueccuu Kimmakcaoe cooOmiectBo brnopasnooOpasme u moiHOTa
KpPYTOBOPOTA BEIIECTB — OCHOBA yCTOHYMBOCTH COOOIIECTB

[IpuponHbie S5KOCHCTEMBI DKOCUCTEMBI 03P M peK. DKOCUCTEMBI MOPEN M OKEaHOB. DKOCHUCTEMBI
TYHJp, JIECOB, CTENEH, TyCTHIHb.

AHTPOIIOTEHHBIE 3KOCHCTEMBI ATpOdKOCHCTEMa ATPOIIeHO3 Pasnnyus Mex 1y aHTPOIIOTEHHBIMU U
NPUPOAHBIMU 3KOCHCTEMa- MU

VYpb6oskocucrembl OcHOBHBIE KOMIOHEHTHI ypOoskocucteM [opoxackass ¢uopa u  ¢dayHa
CunanTponm3anus ropojackoi (ayasl bromornyeckoe n X034iCTBEHHOE 3HAYEHHE arpOdKOCHCTEM U yp-
6osKocucTeM

3akoHOMEpHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBHH OpraHM3MOB B 3KOocHcTeMax Poib
KackagaHoro 3QQexra ¥ BUIOB- dMUPUKATOPOB (KIFOUEBBIX BUIOB) B (DYHKIMOHHPOBAHUHM DKOCHUCTEM.
IlepeHoc »HEpPruM M BEIIECTB MEXIY CMEXKHBIMH 3KOCHCTEMaMU YcToiHuuBOCTh OpraHU3MOB,
MOMYJSIIMA U OKOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTeHHBIX BO3JIEHCTBUI

MexaHu3MBbl BO3ACHCTBHS 3arpsA3HEHUI Pa3HBIX THIIOB Ha CyOOpraHM3MEHHOM, OPTaHU3MEHHOM,
HOIYJISIIMOHHOM M 9KOCHUCTEMHOM YPOBHSX; OCHOBBI HKOJOIMUECKOI'O HOPMUPOBAHMS aHTPOIIONE€HHOTO
BO3/EHCTBUA. MeTO0I0T sl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX 3KOCUCTEM

JemoHcTpaun

[Toptpet: A Ixx Tencnm

Tabmumper m cxembl: «CTpykTypa OHOIEHO3a», «ODKOCHUCTEMa IIMHPOKOIMCTBEHHOTO JIecay,




«QxocucTeMa XBOWHOrO Jeca», «DyHKIMOHAIbHbBIE I'PYIIBI OPTaHU3MOB B 3KocucTeMe», «Kpyrosopor
BEIIECTB B JKocucTeMe», «llemn mmramms (macTOWIIHAS, AETPUTHANA)», «IKOJIOTHUYECKas IHpaMuaa
qrcen», «JKOoNornieckas nmupamuaa OuoMacchbl», «DKOJOrHyYecKas MupaMuia 3Heprum», «OOpa3zoBaHue
Oomnota», «llepBuuHast cykueccus», «BoccTaHoBieHHe Jeca MMoOcie MOXapa», «IKOCHCTEMa 03epay,
«ArpoueHo3», «KpyroBopot BemecTs ¥ IOTOK SHEPTUH B arpoleHos3e», «lIpumepsl ypOoskocucTem»

ObopynoBanue: repOapruy pacTeHHH; KOJUIEKIIMA HACEKOMBIX; Uydella NTHUIl U 3BEpeii; repoapun
KYJIBTYPHBIX M JUKOPACTYIINX PACTCHUI; aKBApUYM KaK MOAEIb SKOCUCTEMBI

JlabopaTopHbIe U MpakTHIeCKHe PabOTHI

[Ipaktnueckas padora «/3yueHue u onucanue ypoo- 3KOCUCTEMBD)

JlaGopatophas pabota «M3yueHune pazHOOOpa3Hsi MENKHX MOYBEHHBIX WICHHCTOHOTHX B Pa3HbBIX
IKOCHCTEMAX)

DK ¢ Ky p c u s «IKCKypcHsl B THUIUYHEIN OWoreorieHo3 (B AyOpaBy, Oepe3HsK, eIhbHHK, Ha
CYXOZONbHBIN UK MOMMEHHBIH JyT, 03ep0, 00JI0TO)»

DKCKYypcHua «IKCKypCHs B arpOIKOCUCTEMY (Ha IOJIE)»

Tema 10. buocdepa — rnobanpHast sxocuctema (6 4)

bruocdepa — obmermmanerapras 0060o4ka 3eMIIH, T/ie CYIIECTBYeT WM CYMIECTBOBANIA JKU3HB
Pasputne mpencraBieHuii o Ouochepe B Tpymax D 3rocca Yuenue B U Bepnaackoro o Omocdepe
O6nactu 6buochepst u e€ cocras JXKusoe BemectBo Onocdepsr u ero GpyHKITIH

3akoHOMEpHOCTH cymiecTBoBaHua Ouocdeper OcobenHoctn Omocepsl Kak TI0OATBHOMN
aKocHcTeMbl [lHamMuueckoe paBHOBecHe B Onocdepe KpyroBopoTsl BelecTB U OMOTEOXMMUIECKUE IIUKIIBI
(yrnepona, a3ota) PUTMUUHOCTB sIBJICHUH B OHocdepe

3oHanpHOCTH OMOcheps! [lonstTne o 6uome OcHOBHBIE OMOMEI CYIIW: TYHIpa, XBOWHBIC Jieca,
CMCIlIaHHbIe W IIWPOKOJMCTBEHHBIC Jieca, CTEMH, CABAaHHBI, MTyCTBIHU, TPOIMHMYECKHE JIECa, BBHICOKOTOPHSI
Knumat, pacTUTENbHBIH U )KUBOTHBIN MUP OHOMOB CYIIIH

CrpykTypa W (QyHKUMS XHUBBIX CHUCTEM, OLIEHKAa HMX PECYpPCHOrO MOTEHLHada M OHOC(HEpHBIX
byHKIHA

HeMoHcTpanuu

[oprpetsr: B M Bepnanckuii, 3 3iocc

Tabmuuer u cxemsl: «I'eocdeprl 3emm», «Kpyrosopot azota B nmpupoae», «Kpyrosopot yriaepona
B Tipupojie», «KpyroBopot kucioposaa B npupoje», «KpyroBopot Boasl B npupoje», «OCHOBHbIE OHOMEI
cymmy, «Knmumatudeckue mosca 3emum», «TyHmpay, «Taiiray, «CMmerranHbIi JIECH,
«upokonuctBeHHblil  nec», «Crenby, «CaBannay, «IlyctsiHsa», «Tponmueckuit nec» OOopynoBaHue:
repOapuy pacTeHU pa3HbIX OMOMOB; KOJUIEKLUH dXHBOTHBIX

Tema 11. YenoBek u okpyskaromias cpena (6 1)

DKOJIOTHYECKHE KPHU3HChl U MX NpUYMHBl  Bo3zaelicTBue uesnoBeka Ha Onocdepy 3arps3HeHHe
BO3OYHIIHOM cpenpl  OxpaHa Bo3ayxa 3arps3HeHue BoJHOW cpenbl OxpaHa BOJIHBIX pecypcoB Pasz-
pyurenue mouBsl OXpaHa MOYBEHHBIX PecypcoB M3MeHeHne KiuMaTa

AHTPOIIOTEHHOE BO3JICHCTBUE Ha PACTUTENBHBIA M KHUBOTHBIM Mup OXpaHa pacTHTEIHFHOIO U
JKUBOTHOrO MUpa OCHOBHBIE MPUHUMIIBI OXpaHbl npupoabl Kpacusle kauru Oco0o oxpaHseMble MpH-
ponnsie Tepputopuu (OOIIT) borannueckue cajapl ¥ 300JI0THIECKHE TAPKH

OCHOBHbBIE TPHHIMITBI ~ YCTOWYMBOTO  Pa3BUTHS  YeJOBEYECTBA M MPUPOJbI PanuoHambHOE
NPUPOAOTIONB30BaHNE M COXpaHEHHE OHOJIOrHYecKkoro paszHooOpasus 3emim OOLIMEe 3aKOHOMEPHOCTH
rJI00AIBHBIX  DKOJOTMYECKUX Kpu3nucoB (OCOOEHHOCTH COBPEMEHHOTO KpHM3HCA W €ro  BEpOSTHBIC
MOCJIE/ICTBUS

PazBuTHe METONOB MOHMTOPHHIA PAa3BHTHSl ONACHBIX TEXHOTEHHBIX IpoueccoB CHCTEeMHBIE
MCCIIeIOBaHUS Tepexosia K pecypcocOeperaromieil 1 KOHKYpEHTOCIIOCOOHOH 3HepreTuke. buonornyeckoe
pasHooOpasue u O6uopecypchl HanmoHanbHbie MHQOPMAIMOHHBIE CHCTEMBI, 00ECIIEUMBAIONINAE JTOCTYI K
WHQOPMAITUH TI0 COCTOSHHIO OTJENBHBIX BUJIOB H dKOCUCTeM. OCHOBBI AKOPEAOMIIMTAIIMH DKOCHUCTEM W
c1oco00B 6OpHOBI ¢ OMOMOBPEKICHUAMHU. PEKOHCTPYKIMS MOPCKUX M HA3€MHBIX 9KOCHCTEM

JeMoHcTpanuu

Tabmumpl ¥ cxeMbl: «3arps3HeHHe aTMoc(epb», «3arpsi3HeHue THapochepsD», «3arpsA3HCHHE
nouBsD», «[lapHUKOBEII d3hdeKT,

«Oco000 oxpaHseMble TPUPOIHBIE TEPPUTOPUN», «MOAEH YIIPaBIIEMOTO MUPaY

Oo6opyznoBanue: Gororpaduu OXpaHsIeMbIX pacTeHUH U XUBOTHBIX KpacHoit kauru P®, KpacHoit
KHUTHU PErHOHA




TEMATHUYECKOE IIVIAHUPOBAHUE

ITPUHATBIE ObO3HAYEHU A

KontponbHas pabora

TC TectupoBanue
JIP JlaboparopHas pabora
Ne | Tema Koua-Bo | Bua konTposs
n/n qacoB KP T JIP

Beenenue 1

Paznen 1. buonorunyueckne cucTeMBbl, IPOIECCHl H WX M3YYEeHUE 3 2
Pazgen 2. Ilutonorust — Hayka o KJIETKE 4 1
Pazgen 3. Xumudeckas: opranusaiis KJIETKU 7 1
Paznen 4. CtpoeHre U PyHKIUU KICTKH 7 1 1
Paznen 5. OOMeH BemecTB ¥ MPEeBpaIIeHNE YHEPTUU B KIIETKE 10

Pasznern 6. JKu3sHEHHBIN UK KIETKH 5 1 1
Paznen 7. CtpoeHue 1 QyHKIIMU OPraHu3MOB 17 1 1
Pazgen 8. PasMHOXeHME U pa3BUTHE OPTaHU3MOB 8 1

Pazgen 9. I'eHeTnka — Hayka 0 HACJIEACTBEHHOCTH U 2

W3MEHYHUBOCTH OPTaHU3MOB

Pazgen 10. 3axkoHOMEpHOCTH HACTICTOBAHMSI 15 4
Pazgen 11. 3axkoHOMEpPHOCTH U3MEHUYUBOCTH 6 1
Pazgen 12. ['enernka yenoBexa 6 2
Pazpen 13. Cenekuusi opraHu3MoOB 7 1

Paznen 14. BuorexHonorus 4 1

102

I[TEPEYEHD ITPOBEPOYHbLIX PABOT
(mpomexyTo4YHasi aTTecTarus)

Ne | Neypoka Tewa

1 22 O06o001EeHne

2 37 O060061IEHNE

3 54 O06ob6menne

4 62 O06ob6menne

5 98 Hrorosslii KOHTPOIIb
6 102 O00061IcHNE




