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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYArOIIMMHUCS
IIpOrpamMM CpeHero o0Iero o0pa3oBaHus: JUYHOCTHBIE, METAIIPEMETHBIE U PEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS MPOTPAMMBI 1O OMOJOTHH BBIICICHBI
CIIEAyIOUIME  COCTaBJSIOIIME:  OCO3HAHME  OOYy4YaloLUIMMMCA  POCCUICKOW  IpakIaHCKOH
UJEHTUYHOCTH — TOTOBHOCTM K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEIIECHHUIO,
Hanuuue momueayuu K OOyYEHHIO OWOJIOTUM, yeneHanpagiennoe pazeumue BHYTPEHHUX
yOeXJIeHHI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IEHHOCTEH M MCTOPHUYECKHX TPAIULIUNA Pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JIEATENBHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTAaHOBKaMM,  IPUCYLIUMH  CHCTEME
OMO0JIOrNYECKOTr0 00pa30BaHUs, HalUYUe NPABOCOZHAHUS FKOJIOTMUECKON KYJIbTYPBl, CHOCOOHOCMU
cmaeums 1EIN U CTPOUTD KU3HEHHBIE MJIaHbl.

JIMYHOCTHBIE pPe3yJIbTaThl OCBOCHUS MPOrpaMMbl IO OMOJIOTUM JOCTUTAlOTCA B €IUHCTBE
y4eOHOH W BOCHHUTATENBHON AEATEIHHOCTH B COOTBETCTBUU C TPAJAWLIMOHHBIMU POCCHHCKUMH
COLIMOKYJIBTYPHBIMH, UCTOPUYECKMMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHM, IIPUHATHIMHU B
o0IIecTBe MpaBWJIaMH M HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIO3HAHMUA,
CaMOBOCIIMTaHUS M CaMOPa3BUTHs, Pa3BUTUs BHYTPEHHEH IO3ULMHU JIMYHOCTH, MATPUOTH3MA U
YBOXEHMSI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJa M CTaplieMy HOKOJEHHUIO, B3aUMHOIO
yBaKEHHs, OEpeKHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIui0 W TpaaulusIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKaroIIen cpelie.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mnpeaMera «BHOJOrHsD) JOJIKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS C(OPMHUPOBAHHOM BHYTPEHHEH
MO3ULMEN JINYHOCTU, CUCTEMON LIEHHOCTHBIX OPUEHTALMM, IO3UTUBHBIX BHYTPEHHUX yOEeXKIECHUH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOro  OOILIecTBa,  pacHIMpeHHe
KU3HEHHOT'O OIbITa U ONbITA JEATEIBHOCTH B IMPOIECCE peanu3alliil OCHOBHBIX HAaINpaBICHUN
BOCIIUTATEILHON JEATEIBHOCTH, B TOM UUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM  MO3UIMKM  OOydYarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0O OOIIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIIMOHHBIX TpaB M OOA3aHHOCTEH, YyBaKEHUWE 3aKOHa U
MIPaBOIIOPSIIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM AEATENBHOCTU NMPH CO3/IaHUM YyYEOHBIX MPOEKTOB,
pelIeHnr yueOHbIX U TO3HABATENIbHBIX 33]1a4, BHIITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ~ OIpPENENATh COOCTBEHHYIO IO3MLMIO [0 OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE  YYUTBIBAaTh B  CBOMX  JICHCTBHAX  HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJEH C pa3sHBIMU YOEXKJIEHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U COLIMAIILHBIM
II0JIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
MIO3HABATENbHBIX M HCCIIEJOBATEIbCKUX 3a/ad, YBAXKUTEIBHOIO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTpHMOTHYECKOI0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh POCCHICKON T'Pa’kJaHCKON MIEHTHYHOCTH, MAaTPUOTU3MA, YBAKEHHS K
CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH Iepes; PoIWMHOM, ropocTH 3a CBOM Kpai, CBOIO
PonuHy, CBOM S3BIK U KYJIBTYPY, POIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM MPUPO/BI, JOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUMCKUX yUEHBIX B CTAHOBJIEHUE M Pa3BUTHE OMOJIOTHUH,
MOHMMaHMs 3HA4YEeHUs OHOJOTMHM B IMO3HAHMU 3aKOHOB MPHUPOJBI, B JKU3HM YEJIOBEKa U
COBPEMEHHOTO OOIIECTBA;



ujeitHas yoe:xx1€HHOCTh, TOTOBHOCTD K CITy’KE€HHUIO U 3amute OredyecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOT0O HAPO/1a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIUIO M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYIyIIIEero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTEISAM, CO3JAHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccun;

4) 3cTeTHYECKOI0 BOCIIUTAHMSL:

ACTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHI;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQKEHUIO B pa3HbIX BHUAAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KadecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢usuyeckoro BocnUTaHUs, (POPMUPOBAHUS  KYJbTYPbl  310POBbS M
IMOIHMOHAIBLHOIO 0J1IAroNoJIyYns:

MOHUMAaHKUE U peallh3alusl 310pOBOTO U OE30MacHOro 0Opasa KU3HU (30pOBOE MUTAHUE,
COOJTFOZICHHE TUTHCHHYECKUX TIPAaBHJ U HOPM, COQIAHCUPOBAHHBIM PEXUM 3aHATUNA U OT/ABIXA,
perymsipHass  ¢u3MuecKkas aKTUBHOCTh), OEpEXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3MYECKOMY H IICUXHUECKOMY 3JI0POBBIO;

MOHMMAaHWE [IEHHOCTH TMpaBWJI HHIUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAaHWE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aIKOTOJs,
HAapKOTHUKOB, KYpPEHHSI);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTD K TPY/y, OCO3HAaHHE IIEHHOCTU MacTepCTBa, TPYI0II00ue;

TOTOBHOCTh K aKTUBHOM JESATEIHHOCTH TEXHOJOTHYECKON M COLMATbHON HAIpaBICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, TIIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITENbHOCTD;

WHTEpEC K pas3nuyHbiM cdepam MpoPEeCcCHOHAIBHOM ACSITEIBHOCTH, YMEHHUE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyay1ieii mpodeccruu U peanr3oBbIBaTH COOCTBEHHBIE KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa3oBaHUIO Ha MPOTSHKEHHWU BCEH
KU3HH;

7) IKOJIOTrMYEeCKOr0 BOCIIMTAHMS:

HKOJIOTHUECKU I1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIICHUE YPOBHS JKOJIOTHYECKON KYJIbTYpBL: MPHOOPETEHUE OMBITa TUIAHWPOBAHUS
MOCTYTIKOB ¥ OIICHKU WX BO3MOXXHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOo0JIeM U MyTel UX pPelieHus;

CIIOCOOHOCTh MCIOJIb30BaTh MPHOOpPETaeMbIe MPU W3YYECHUW OMOJOTUM 3HAHUS U yMEHUS
MpH PEIIeHUH TPOOJeM, CBSI3aHHBIX C PAMOHATBHBIM MPUPOJONOIH30BaHHEM (COOIIOACHUE
MpaBUJ TOBEICHUS] B TPHUPOJE, HAIMPABICHHBIX HA COXPAHCHHWE DPABHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HETMPHUSATHE NEWCTBHM, MPUHOCIIIMX BPEI OKPYKAIOIMIEH NTPHPOIHOU Cpene,
YMEHHE TPOTHO3HPOBATh HEOIATOMPHUATHBIE SKOJOTHYECKHE TOCIEACTBHS MpeanpUHIMACMbIX
JEUCTBHAN U MPEAOTBPAILATh UX;

HaJU4YMe PA3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYphl, OIbITa
NESTETPHOCTH  SKOJIOTUUECKOW  HAIMpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
MO3HABATEIbHOW, KOMMYHMKATHUBHOM M COIUAIBHOM MPaKTUKE, TOTOBHOCTH K Y4YacTUIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKONW HAMPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd U OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOTO HA JHAJIOTE KYJILTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;



COBEPIICHCTBOBAHKE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOJICHCTBUS
MEXTy JIFOIbMU U TIO3HAHUS MUPA;

MOHUMaHKe crenuukr OWOJIOTUM KaK HayKH, OCO3HaHHS €€ poju B (OPMHUPOBAHUU
paMOHATFHOTO HAyYHOTO MBIIIICHHS, CO3JJaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIEM
MUpEe Kak O eIMHCTBE TPUPOABI, 4YelloBeKa M oOmIiecTBa, B TO3HAHUH IPHPOTHBIX
3aKOHOMEPHOCTEH U PEIIeHUU MPOOIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU ISl COBPEMEHHOW IMBHIIM3AIMH: OOCCIICYCHUS
HOBOTO YPOBHS Pa3BUTHUS MEIWIIMHBI, CO3JAHHME IMEPCICKTHUBHBIX OMOTEXHOJIOTHUN, CIIOCOOHBIX
pemaTh pecypcHbIe MPOOJIEMBbI Pa3BUTHSI YEIIOBEUECTBA, TOMCKA MyTEH BBIXOJA U3 TII00ATBHBIX
IKOJIOTHYECKUX MPOOJIeM U OOecreueHus mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAILHOMY
WCTIOJIB30BAHUIO TIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUW OMOJIOTMYECKHX 3HAHWUN B LEJSIX MOBBIIICHUS OOIICH
KYJBTYpbl, E€CTECTBCHHO-HAy4YHOW TPAMOTHOCTH, KaK COCTABHOW 4YacTH (YHKIMOHAIBHOM
IPaMOTHOCTH 00yYaronmxcs, GoOpMUPYEMOil PH U3y4eHUU OHOJIOTHH;

MOHUMAaHKWE CYIHOCTH METOJIOB ITO3HAHMS, WCIIOIB3YEMbIX B CCTECTBCHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJTy4YacMble 3HAHWS JUIS aHaliu3a W OOBSCHEHUS SIBICHUUN
OKPY’KAaIOIIer0 MHUPa M MPOUCXOMANIMX B HEM HM3MCHCHUH, YMEHHE JellaTh OOOCHOBAHHBIC
3aKJIFOUYCHUS HA OCHOBE HAYYHBIX (DAaKTOB M HWMEIONIMXCS JAHHBIX C IEJNBI0 IOJYYCHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BaTh OHOJOTMYECKHE 3HAHHUA JUIS  PEIICHUS
po0JIEM B peaibHBIX KU3HCHHBIX CHTYAIIUsX;

OCO3HAaHWE IICHHOCTH HAyYHOH MEATEIHbHOCTH, TOTOBHOCTH OCYIICCTBIISATH MPOSKTHYIO H
UCCIIEIOBATEIBCKYIO ESTEIbHOCTh MHUBHIYaIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAaHWUH 1O OHWOJOTMH B COOTBETCTBUU C IHKM3HCHHBIMHU
MOTPEOHOCTSAMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOCHHs y4eOHOro mnpeamera «buomorus» BKIIOYAIOT:
3HAYUMBIC JJISL (i)OpMI/IpOBaHI/IH MHPOBO33PCHUA O6yanOIHHXC${ MCKIUCHOUITIIIMHAPHBIC
(MexmpenMeTHbIe) oOIIeHaYyYHbIe TTOHSITHSI, OTPaXArOIINE [1eJIOCTHOCTh HAy4YHOH KapTUHBI MHUpa
u CHGHI/I(i)I/IKy MCTOAOB IMO3HAHUWsA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAayKaxX (BGHIGCTBO, SHEpTIU-,
SBJIGHUE, TPOIECC, CHCTEeMa, HAy4YHBIM (aKT, MPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHs, HUCCIICIOBaHHWE, HAOIOJICHUE, W3MEPEHUE, JKCIEPUMEHT W JIPYTHUE), YHUBEPCAIbHBIC
yueOHbIe JIeHCTBUs (TMO3HaBaTeIbHbIC, KOMMYHHUKATUBHBIEC, PETryJISTHBHBIC), 00€CNEUMBAIOIINE
dbopmupoBanre (HYHKIIMOHAIIBHOW TPAaMOTHOCTH W COIMAIBbHON KOMIETEHIIMU OO0Yy4YaroIInXcs;
CIOCOOHOCTh oOyJaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUTHHAPHBIE,
MHPOBO33PCHYCCKHUEC 3HAHUA W YHHUBCPCAJIbHBIC y‘-Ie6HI)Ie HeﬁCTBHﬂ B IIO3HABATEILHOA U
COLIMATIbHOU TIPAKTHKE.

B pesynprare wusydeHus OHOJIOTMM Ha YPOBHE CpEeAHEro o0mero oOpa3oBaHHs Yy
oOyudatomerocsi OyayT cGopMUpPOBaHBI IMO3HABATENbHBIE YHUBEPCAIbHBIC yueOHBIE IEUCTBUSA,
KOMMYHHKATHUBHbIE YHUBEpCaIbHbIE yueOHbIE NEHCTBUS, pEryIsSTUBHbIE YHUBEpCAIbHbIE yUeOHbIE
JEHCTBHS, COBMECTHASI IEATEIHHOCTb.

MertarnpeqMeTHbIE pe3yJbTaThl OCBOCHHUS IPOTPaMMBI CPETHEro oO0IIero ooOpa3oBaHUs
JIOJKHBI OTPaKaTh:

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l nmo3HaBaTCJIbHbBIMU HeﬁCTBHHMH:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTyaJM3MpOBAaTh NpoOIeMy, paccMaTpuBarh e&
BCECTOPOHHE;

HCIIOJIB30BAaTh IPU OCBOCHHUU 3HaHUHU HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUSA (aHanma, CHHTE34a,
CpaBHEHHUs, Kiaccupukanuu, OOOOIIEHHS), PACKPHIBATh CMBICT OHOJOTHYECKUX TOHATUN
(BBLACTIATH WX XapaKTEPHbIC TPU3HAKH, YCTAHABIIUBATD CBS3H C IPYTHMHU TOHSATHSIMH);

OMPCACIIATEL HCIIU JACATCIBHOCTH, 3aJaBasg MapaMCTpbl W KPUTCPUHU HX HDOCTHIKCHUA,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MMOCTABICHHBIMU IIEIISIMU;



UCIOJb30BaTh OWOJOTMYECKUE MOHATUS JUIsl OOBSICHEHUS (DAKTOB M SIBICHUH KUBOH
TIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYXkIeHUs (MHIYKTUBHBIE, IeTyKTUBHbIC, 10 aHAJIOTHH ), BBISBIISATh
3aKOHOMEPHOCTH W MPOTHBOPEYHS] B PAaCCMATPUBAEMBIX SIBJICHHUAX, (POPMYyIUPOBATH BBHIBOJBI H
3aKJIIOYCHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIsl MPEACTABIEHUS CYLIECTBEHHBIX CBS3CH U
OTHOLICHUH B H3y4aeMbIX OHMOJOrMYECKMX OOBEKTax, a TaKKe MPOTHUBOPEUYMM pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh MJIaH pelieHus IpoOIeMbl C y4ETOM aHAIN3a UMEIOLIMXCS MaTepUaIbHbIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLCHUBAaTh COOTBETCTBUE PE3YJIbTATOB LM,
OLIEHUBATh PUCKU MOCIEICTBUN AESTEIbHOCTH;

KOOPJMHUPOBaTb M BBIIOJHATE pabOTy B YCIOBHAX pEaJbHOrO, BUPTYaJbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE IPU PEIIEHUH KU3HEHHBIX POOIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIaJIeTh HaBBIKAMU Y4eOHO-HCCIIEZIOBATENILCKOM M NPOEKTHOW JAEATEeNbHOCTH, HaBbIKAMU
paspelieHuss npodjaeM, CIOCOOHOCTBIO MU TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOMCKY METOOB
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

HCIOJIb30BaTh pPa3jMuYHble BHJbl JIEATEIBHOCTH IO IIOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpHpeTaluy, Mpeodpa3oBaHUI0 U NMPUMEHEHHIO B YYeOHBIX CUTyalusiX, B TOM 4YMCJIe HpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

(GbopMHpOBaTh HAYYHBIM THUII MBIIUICHUS, BIAJEeTh HAYyYHOH TEPMUHOJIOIMEH, KIIFOYEBBIMU
MOHATUSIMHU U METOJAMU;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a/a4d B OOpa30BaTEIbHOW [EATENBHOCTH U
AKU3HEHHBIX CUTYyallUsX;

BBISIBJISITH IIPUYMHHO-CIIECTBEHHBIE CBSI3M W aKTyaJM3UpoOBaTh 3ajady, BBbIIBUTATb
TUIOTE3Y €€ pelleHus, HaXOIUTh apryMEHTHI JUIs 10Ka3aTelbCTBA CBOUX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PEUICHUS 3a/1a4M Pe3yJIbTaThl, KPUTHUECKH OLIEHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYIIECTBIIATh II€JICHANIPABIICHHBIM IMOMCK IEpeHoca CPEeACTB M CIOCOOO0B JEMCTBHS B
po(eCCUOHATIBHYIO CPENY;

yMETb  NEPEHOCUTh 3HAHUS B  [IO3HABATEIbHYI0 M  IPAKTHYECKYI0  00JacTH
KHU3HEIEATEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HbIX IPEIMETHBIX 00JsIacTel;

BBIJIBUT'aTh HOBBIE WJEH, NpeAjaraTh OPUIHMHAJIbHBIE IOAXOJAbl U pEIIEHHs, CTaBHUTb
MpoOGJIEMBI U 3a/1a4H, JOIYCKaOIUe aIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nungopmanmeii:

OpUEHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAX HMH(oOpManuu (TekcTe ydeOHOro mocoows,
HAYYHO-TIONYJISIPHONW JTUTEeparype, OMOJOTHYECKHX CIIOBapsAX M CIPABOYHHKAX, KOMIIBIOTEPHBIX
0asax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(MOPMALMIO PA3IUYHBIX BUAOB U (GopM
IIPEICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl M TNPUMEHSATh Pa3IUYHbIE METOAbl NpPU TOHUCKE U O0TOOpe
O6uosiornyeckoit nudopMalu, He0OX0IMMOM JJIS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

MpUOOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILIECHCTBOBATh KYJIbTYpPY aKTHUBHOT'O UCIIOJIB30BAHUS PA3IMUHBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMalbHYIO (opMy mpeacTaBieHUs OUOIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTOe);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KayecTBE CpEACTBA IpHU padore ¢ OHOJIOTHYECKOM
uHbopMalMel: NPUMEHATh XUMHUYECKHe, (U3NYeCKHe M MaTeMaTHYeCKHUE 3HAKH M CHMBOJIBL,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpPy, HCIOIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAIJITHOCTH;



BIAJIeTh HAaBbIKAMM pAclO3HaBaHWs W 3allUThl MHGpOpMAaLMK, HHYOPMAMOHHON
0€30MacCHOCTH JINYHOCTH.

OgByajeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAMMU:

1) o6menmne:

OCYILLECTBIIATh KOMMYHHMKALIMU BO BCEX c(epax >KU3HU, aKTUBHO y4acTBOBAaTh B JTUAJIOre
WIM JUCKYCCHU TO CYHIECTBY OOCYXJaeMol TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATh
CYKICHHMsSI OTHOCUTEIIBHO BBINOJHEHMS IPEUlaraéMod 3a7add, YYHUTHIBAaTb HHTEPECHl U
COIJIACOBAHHOCTD MO3ULIUHI PYTUX YYAaCTHUKOB JUAJIOTa WM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHUS, IOHUMATh 3HAU€HHE COLIMAIbHBIX 3HAKOB,
MPENOCHIIIOK BOZHUKHOBEHUS KOH(IMKTHBIX CHTyallUd, YMETh CMAr4aTh KOH(IUKTH U BECTH
IIEPETOBOPBL;

BJIAJIETh PA3JIUYHBIMHU CIIOCOOAMU OOIIEHHMS W B3aMMOJEHCTBHS, TMOHUMATh HAMEPEHUs
APYTUX JIOJeH, MPOSBISATh YBAXHUTEIbHOE OTHOIIEHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOUYKY 3PEHHSA C MHCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs IeITeIbHOCTD:

MIOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M UHAMBHUIYaJbHON PalbOTHI IpH
pemeHn OMoI0ruyeckoi npodaeMbl, 0OOCHOBBIBATE HEOOXOAUMOCTh INPUMEHEHHUS I'PYMIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YIeOHOH 3a1auu;

BbIOMpPATh TEMAaTUKy M METOJAbl COBMECTHBIX AECHUCTBUHM ¢ yu€TOM OOILMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 WICHA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JEUCTBHS 1O €€ JOCTUKEHHUIO: COCTABIIATH IIJIaH JEHUCTBUN, pACIIPEAEIIATh POJIM C YYETOM MHEHMI
YUYaCTHUKOB, 00CYXJ1aTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIaJa U KaXJI0r0 yYaCTHUKA KOMaH bl B OO pe3yibTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBBIE IIPOEKTHI, OLIEHWBATH HMJAEU C IO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIATh TIO3UTHBHOE CTPAaTETMYECKOE IIOBEJEHUE B PpA3JIMYHBIX CUTYaLHsX,
MPOSABIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

OBnajgenne yHMBepPCAJIBHBIMH PeryJsiTHBHBIMY AeHCTBUAMM:

1) camoopranu3amnus:

UCMOJb30BaTh OMOJOTMYECKHE 3HAHMSA IS BBIABICHHMS NpoOJIeM M HMX peleHHs B
KU3HEHHBIX U Y4EOHBIX CUTYalLUAX;

BbIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH IIeNIEBbI€ U CMBICIOBBIE YCTAHOBKM B CBOMX
JNEUCTBUSAX M IOCTYIKaxX II0 OTHOLIEHWIO K >KMBOW IPUPOJIE, CBOEMY 3J0POBBIO M 370POBBIO
OKpY KarOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIATh I103HABATENbHYIO JI€ATEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATEIbHOCTH U )KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENILHO COCTABIIAThH IUUIAH PEIICHUS MpOoOJIeMbl ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEINOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOT0 NMpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAULIMU B PA3HBIX 00JACTAX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HABBIKAMU IIO3HABATENIBHON pe(IeKCHN KaK OCO3HAHMsI COBEPLIAEMBIX JEHCTBUN U
MBICIMTEIBHBIX POIIECCOB, UX PE3YIHTATOB U OCHOBAHUM, HCIIOIB30BATh MPUEMBI PePICKCHH IS
OLIEHKU CUTYalllH, BBIOOpA BEPHOT'O PELLICHMS;



YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS T10 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB ACATEIBHOCTH;

3) npuHsiTHE CeOsI H APYTHX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPH aHAIU3€E PE3yIbTaTOB ACATCIBHOCTH;

IPU3HABATh CBOE IIPAaBO U MPABO APYTUX Ha OIINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTOro YesloBeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHOoro mpenmera «buonorus» Ha
yriayOaEHHOM ypOBHE OPHEHTHPOBAHBI Ha obOecredeHne MpoPMIbHOrO 00ydeHHsI 00yUYarouuXcs
O6uosioruu. OHM BKIIOYAIOT: crienuduyeckue Uit OMOJIOTHH HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUI MO OCBOCHMIO, MHTEPHpPETAUM M MpeoOpa3oBaHUIO 3HAHWM, BUIBI JIEATEIHHOCTH IO
MOJyYCHUIO HOBBIX 3HAHUH M MX MPUMEHEHHUIO B PAa3JIMYHBIX Y4YEOHBIX, a TAKXKe B PeaJbHBIX
KU3HEHHBIX cuTyauusx. [IpeameTHbie pe3yapTaThl IPEACTABICHBI 110 TOJaM U3YUYEHUS.

[IpenmeTtHbIe pe3yabTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B 10 knacce nomKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTMU B CHCTEME €CTECTBEHHBIX HAYK, B
(hOopMUPOBaHUH €CTECTBEHHO-HAYUYHOM KapTUHBI MHUPA, B MO3HAHUU 3aKOHOB IPUPOJIbI U PEHICHUH
poOJIeM PallMOHATIBHOTO MPUPOIOTIONIE30BAHMS, O BKJIAJE POCCHICKHUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQ/ICHUE CUCTEMON OMOJOTrMYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTMYEeCKHEe TEPMUHBI U TMOHATHS (KH3HB, KIETKa, OpPraHu3M, MeTa0oJIM3M, TOMEOCTas,
CaMOpETyJIAlNs, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTb, U3MEHUYUBOCTh, POCT U PA3BUTHE),
ouosornueckre Tteopuu (kinerouHas Tteopus 1. IlIBanna, M. Illnetinena, P. Bupxosa,
XpoMocoMHas Teopus HacienctBeHHoctu T. Moprana), yuenus (H. V. BaBumoBa — o neHtpax
MHOT000pa3usi U MPOMCXOXKACHUS KYyJIbTYPHBIX PAaCTCHHH), 3aKOHBI (€OIMHOOOPa3Hs MOTOMKOB
IIEPBOrO MOKOJIEHMS, PACILEIJIEHHs], YACTOTHI TaMeT, He3aBUCUMOro HacinenoBanus I'. Menpens,
TOMOJIOTUYECKHX PSJOB B HacheAcTBeHHOM wu3MenunBocth H. U. BaBunosa), npuHUMIBI
(KOMIIIIEMEHTApHOCTH);

BJI/ICHUE OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHHUS, HCIOJb3YEMBIX B OMOJIOTMYECKUX
HCCIIEIOBAaHMSIX J)KUBBIX 00BEKTOB (OMMCaHUE, U3MEpEHHUE, HabII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIIENATh CYIIECTBEHHbIE NMPHU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M 3YKAPHUOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OaKkTepHii, rpubOB, pacTeHHIA,
KUBOTHBIX M YEJIOBEKAa, CTPOEHUSI OPraHOB U CHUCTEM OpPraHOB PAaCTEHUH, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEAESITEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max pacTEHHI, )KUBOTHBIX U YEIOBEKA,
OMOJIOrMYECKHUX MPOIECCOB: OOMEHa BellecTB (MeTaboIM3M), MPEBPALLEHUS SHEPTUH, OPOKEHNUS,
aBTOTPOGHOIO U TeTepoTPO(YHOro TUMOB NMUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
ramMeToreHesa, SMOpHoreHe3a, NoCTAMOPHUOHAIBHOTO Pa3BUTHUS, PA3MHOKEHUSI, HHIUBUIyaJIbHOTO
pa3BUTH OpraHu3Ma (OHTOr€He3a), B3aUMO/ICHCTBHSI T€HOB, FeTepPO3Hca, HCKYCCTBEHHOTO 0TO0pa;

yYMEHHE YCTAHABIMBATh B3aWMOCBSI3M MEXJy OpraHoWJaMu KJIETKH U MX (QYHKIUSMHU,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW M WX (QYHKIMAMHU, MEXKITy OpraHaMU U CUCTEMaMH OPraHOB Y
pacTeHMii, XUBOTHBIX W 4YellOB€Ka W HUX QYHKIUSAMH, MEXIY CHCTEMaMH OpraHoB M HX
GyHKIMAMH, MEXIy 3TanaMu oOMeHa BEIIEeCTB, ATalaMH KIETOYHOTO LUKIAa U JKU3HEHHBIX
LUKJIOB OPTaHU3MOB, dTarlaMi SMOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTUIIOM, PEHOTUIIOM
U paKTOpaMu Cpeabl OOMTaHUS;

YMEHHE BBISBISTH OTIMYUTENbHbIE MPHU3HAKU KUBBIX CHUCTEM, B TOM YMCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apTyMEHTbI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIs1 OKA3aTeNbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUUECKHUX TPYIIII;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4M, BBISBIISITh IPUUNHHO-CIIEICTBEHHBIE CBA3H MEXIY
UCCIIelyeMbIMH OHMOJIOTHYECKUMHU MpPOIlecCaMi U SIBJICHUSMH, JI€1aTh BBIBOJBI U MPOTHO3bI HA
OCHOBAaHMH MOJyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOIHATH JAOOpAaTOpHBIE U MpPaKTUYECKHe paldoThl, COONIOAATh MpaBWiIa MpU
paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHHEM;



YMEHHE BBIIBUraTh THUIOTE3bl, IPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEJICTBAMH,
(bopMyHpys LIeNb UCCIESA0BAHMS, aHATTU3UPOBATH MOJyYCHHBIE Pe3yJIbTAThl U I€aTh BBIBOBI;

yMEHHE Y4YacTBOBaThb B y4e€OHO-HCCIIEIOBATEIbCKOW paboTe Mo OMOJOrHH, 3KOJOTHUU U
MEIMLMHE, MPOBOAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOLIECTB, W MyOJWYHO NPEICTABIATH
MOJIy4E€HHBIE PE3YJIbTAaThl HA YYEHUYECKUX KOH(EPEHIINSIX;

YMEHHUE OIICHUBATh STHUECKUE ACTIEKTHl COBPEMEHHBIX HCCICI0BAHNN B 001aCTH OMOIOTUN
U MeOUIMHBI (KJIOHUPOBAHME, HCKYCCTBEHHOE OIUIOOTBOPEHUE, HAIPaBICHHOE W3MEHEHHE
Ie€HOMA M CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

yYMEHHE OCYIIECTBIISITh OCO3HAHHBINA BbIOOp Oynyiiell mpodecCuOHaIbHON e TeIbHOCTH B
o0nacTi OMOJIOTUH, MEUIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CETIHCKOT0 XO35HCTBA, MUILEBOM
MIPOMBIIIJICHHOCTH, YIIyOIsITh MO3HABATENIbHBIN HHTEpEC, HANPABICHHBIA Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOLIEH Mpodeccuu M MPOAOIDKEHHE OMOIOTHYecKOro 00pa3oBaHUS B OPraHU3AIUSAX
cpenHero npodecCUOHaIbHOTO U BBICIIEro 00pa3oBaHUsl.

[IpenmertHbie pe3yabTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B 11 Knacce n0IKHBI
OTpa)kaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTMU B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBaHUM COBPEMEHHOH €CTeCTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHHHM 3aKOHOB
MPUPOJABI U PEIICHUU 3KOJIOIMYECKHX IPOOJIEM YEIOBEYECTBA, a TAKXKE B PELIEHHH BOIPOCOB
paIMOHAaIBLHOTO MPUPOOIONb30BAHUS, U B POPMUPOBAHUU [IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKMX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHUE BJaJE€Th CUCTEMON OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpPENEICHUS U
MOHMMAaHUE CYIIHOCTH OCHOBOIMOJAraloluX OHOJIOTHYEeCKUX TEPMHHOB U TOHATUN (BUZ,
IKocucTema, Ouocdepa), Owosnormdeckue Teopun (dBoirorMonHas teopust Y. JlapBuHa,
CUHTeTHYeCKass Teopus s3Boironuu), ydenus (A. H. CeepuoBa — 0 MyTsSX M HampaBICHHUIX
sBomonuu, B.. BepHanckoro — o 6uocdepe), 3akoHbI (TeHeTHYecKoro paBHoBecus J[x. Xapau u
B. BaiinGepra, 3apogsimeBoro cxoxctsa K. M. bapa), mpaBmna (munumyma 1O. Jlubuxa,
HKOJIOTUYECKOM MUpaMubl SHEprun), runotessl (runore3a «mupa PHK» V. I'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJIaMH HAy4YHOIO I[I03HAHUS, HCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIIEAOBAHUAX JKUBBIX OOBEKTOB M HKOCUCTEM (OMMCaHUE, H3MEpEHHE,
Ha0Jt0/IeHNe, SKCIIEPUMEHT), CIIOCOOaMM BBISBICHHS W OLEHKH AHTPOIOTI€HHBIX H3MEHEHHIl B
IIPUPOJE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPHU3HAKU: BUJOB, OHOrEOLIEHO30B, 3KOCUCTEM H
ouocdepsl, CTaOMIM3UPYIOIIETO, JBHXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOro 0TOOpa,
AJIJIOTIATPUYECKOT0 M CUMIATPUUYECKOTO0 BHUJ000pa30BaHUs, BIUSHUS JBUKYIIUX CHUJ ABOJIIOLUU
Ha TeHO(OH] MOMYJIALUN, NPUCHOCOOIEHHOCTH OPraHW3MOB K cpele OOMTaHHS, yepeoBaHUs
HaIpaBJIEHUH 3BOJIIOLMHU, KPYTOBOPOTA BEIIECTB U IIOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEX]y ITPOLECCAMH IBOJIIOLMH, IBHKYIIUMHU CUIAMU
aHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX SKOCUCTEM U IPUCIIOCOOIEHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBIABIATH OTIIMYUTEIbHBIE IPU3HAKU KHUBBIX CUCTEM, IPUCIIOCOOICHHOCTh BHJIOB K
cpene oOuTaHus, aOMOTHYECKUX U OHWOTHYECKUX KOMIIOHEHTOB DJKOCHCTEM, B3aMMOCBS3eil
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B ’KOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apTyMEHTbI, OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBA pOJCTBA OPraHM3MOB pa3HBIX CHCTEMAaTHYECKUX TpYIII,
B3alMOCBSI3M OPraHU3MOB M Cpeabl OOMTAHUS, €IMHCTBA YEJIOBEUECKHX pac, HEOOXOJUMOCTH
COXpaHEHHUsT MHOrooOpa3usi BUAOB M DKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBaHMS MPHUPOIBI U
YeJI0BEYECTBA;

yYMEHHUE pelaTh OMOJIOTHYECKUE 3a/1a4H, BBISBIATH MPUUYNHHO-CIIEICTBEHHBIE CBA3H MEXKIY
UCCIETyeMbIMU OMOJIOTUYECKUMH MPOLIECCaMH U SBJIEHUSIMH, J€NIaTh BBIBOJABI U MPOTHO3bI Ha
OCHOBAHUU MOJYUYEHHBIX PE3YJILTATOB;

yMEHHE BBINOJHATH JTAOOpPATOpHbIE M MpaKTUYecKue paldoThl, COOMIOAATh IMpaBWiIa IMPHU
paboTe ¢ yueOHBIM U 1a00paTOpPHBIM 000pYI0OBaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, IPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
(bopMynHpys LIeNb UCCIEA0BAHMS, aHATU3UPOBATH MOJyUYEHHBIC PE3yIbTAaThl U I€7aTh BHIBOBI;



YMEHHE Y4YacTBOBaTh B Y4YEOHO-MCCIIEAOBATEIbCKOW padoTe Mo OWONOTHH, DKOJOTUU H
MEIHIIMHE, MPOBOJUMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, M MyOIMYHO NPEICTABIATH
MIOJIy4E€HHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(EPEHIIHSIX;

yMEHUE OILICHMBAaTh THUMNOTE3bl WU TEOPUU O TMPOUCXOKICHUU SKU3HU, UEJIIOBEKa U
YeJIOBEYECKUX pac, O MpHUYMHAX, IOCIEACTBUSX M Crnoco0ax MpeJoTBpAIICHUs TI100abHbBIX
W3MEHeHul B bnocdepe;

yMEHHE OCYLIECTBIISITh OCO3HAHHBINA BbIOOp Oynyiiel mpodeccnoHalbHOM eATENbHOCTH B
o0yacTu OGMOJIOTHU, SKOJIOTUH, MPUPOOIOIB30BAHUS, MEAUIIMHBI, OMOTEXHOJIOTHUH, TICHXOJIOTHH,
BETEPUHAPUU, CEIBCKOI0 XO3SHCTBA, MUIIEBONW MPOMBIIIJICHHOCTH, YIIIyOJIsTh MO3HABATENbHBIH
WHTEpEC, HAPAaBICHHBIM HA OCO3HAHHBINM BHIOOP COOTBETCTBYIOIICH MPOPECCHH U MPOIOJIKCHIE
OMOJIOrMYecKoro oOpa3oBaHMsSI B OpPraHH3alUsAX CpeIHEro MNpodecCHOHAIBLHOTO U BBICIIETO
oOpa3oBaHUs.



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

CopepxaHue NpOrpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIAUT B IPOBEPKY IOCYAAPCTBEHHOU
uroroBoi arrectanuu (I'NA).

Tema 1. buojsiorusi Kak HayKa

CoBpemeHHass Ouoiorus — KOMIUIEKCHas Hayka. Kparkas wucTopust pa3BUTHUS OHOJIOTHH.
buonornveckue Hayku u H3ydaemble UMH MpoOiembl. DyHIaMEHTalbHbIC, MPUKIAIHBIE H
MOMCKOBBIEC HAYYHbIE UCCIICAOBAHMS B OMOJIOTHH.

3HayeHue Ouonoruv B (OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHUHBI MHpa.
IIpodeccun, cpszaHHble ¢ Ouojorueid. 3HaueHUEe OMOJOTHMM B INPAKTHUUECKOW JESITEIbHOCTH
YeJI0BeKa: MEAUIIMHE, CEbCKOM XO035ICTBE, IPOMBIIIJIEHHOCTH, OXPaHEe IPUPOJIBL.
JdemMoHcTpanuu

[Toptpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. I'apseii, I.
Mennens, B. Y. Bepnaackuii, U. I1. I1aBnos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodeer-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

TaOnuis! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMU HayKamMu», «CUcTeMa OMOJIOTHYECKUX HAYK.
Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XuBble cucreMbl Kak mpeaMeT u3yudeHus Ouosoruu. CBOMCTBAa XKHUBBIX CHCTEM: E€IMHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CJIOXKHOCTh U  YIOPSIOYEHHOCTb
CTPYKTYpbl,  OTKpPBITOCTh, = CaMOOpIaHM3allksl,  CaMOBOCIPOM3BEJIEHHUE,  Pa3qpPaKUMOCTh,
HU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3alMM KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOUHBIN, TKAHEBBIN, OPraHU3MEHHBIM,
MOMYJIAIMOHHO-BU/IOBOM, 3KOCHUCTEMHBIH (OHoreouneHoTnyeckuii), Ouocdepnsiit. Ilporeccsl,
MPOUCXOJAIINE B JKUBBIX cucTeMax. OCHOBHbIE MpU3HaKU >kuBOro. JKu3Hp Kak ¢opma
CyllecTBOBaHMsI Marepuu. Hayku, wn3ywaromme KHUBbIE CHCTEMbl Ha pa3HBIX YPOBHSIX
OpraHM3alMH.

W3yuenne >kuBbIX cucteM. Metoasl Ouonorndeckoi Hayku. Habmionenue, u3MepeHue,
JKCIIEPUMEHT, CHCTEMaTHh3alus, MeraaHanu3. IloHaTme O 3aBUCMMOM UM HE3aBUCUMOM
nepemeHHo. IlmanupoBanme »skcnepumenta. I[locraHoBka u mpoBepka runore3. Hynesas
runote3a. [loHsTue BIOOpKU U €€ 1ocToBepHOCTh. Pazbpoc B Onosornueckux naHHbIX. OleHka
JOCTOBEPHOCTH IOJIyYEHHBIX DPE3yJbTaTOB. IIpUUMHBI MCKaXXEHMsI PE3yJIbTaTOB JKCIIEPUMEHTA.
[loHsiTHE CTAaTUCTUYECKOTO TECTA.

JdemMoHcTpauuu

Tabmuupel u cxembl: «OCHOBHBIE TPU3HAKU KHU3HW», «bruomormdeckue cucrems», «CBoiicTBa
KUBOU MaTepum», «YPOBHHM OpPraHM3alMM KUBOW NPUPOAbD», «CTpOEHHE >XKMBOTHOM KIIETKN»,
«Tkanu KUBOTHBIX», «CHCTEMBl OpraHOB YEJIOBEYECKOTO OpraHusma», «buoreoneHos»,
«buocdepar, «Meronbl U3yueHus KUBOU TPUPOJIBI».

Ob6opynoBanue: JabopaTopHOEe OOOpYyAOBaHHE s TPOBEJCHUS HAONIONEHUH, H3MEpeHuil,
9KCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonap3oBanue pa3TuYHBIX METO/IOB IPU N3YYEHHUH KUBBIX CHCTEM.
Tema 3. buosorust Kierku

Knerka — cTpykTypHO-(hyHKIIMOHAIBHAS €JUHULIA KUBOTO0. VIcTOpUs OTKpBITUS KiIeTKU. PaboTh! P.
I'yka, A. Jleenryka. Knerounas teopus (T. IlBann, M. Illneiinen, P. Bupxos). OcHOBHBIE
MOJIO)KEHUS COBPEMEHHOM KJIETOUYHOW TEOPHUH.

Metoabl MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMU: MUKPOCKOINHUS, Xpomarorpadus, aiaekTpodopes,
METOJ MEYEHbIX aTOMOB, Tu(depeHIaIbHOe eHTPUPYTUPOBaHUE, KYJIbTUBUPOBAHHE KIIETOK.



H3zyuenue urcuposannvlx Kiemok. DNEKTPOHHAS] MUKpPOCKONHUs. KoHpOoKanbHAsE MUKPOCKONUSL.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

IToprpersl: P. I'yk, A. JleBenryk, T. lllsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuupl 1 cxembl: «CBETOBOH MHUKPOCKOID, «DJIEKTPOHHBIA MUKpPOCKOM», «cTopus pa3BuTHS
METOJ0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOII, MHUKPOIIPENApaTbl pPAaCTUTEIbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi padora «l3ydyeHue MeETONOB KJICTOYHOM Owonoruu (xpomarorpadus,
anexTpodopes, nuddepennuanbaoe neHTpudyruposanue, [TLIP)».

Tema 4. Xumuveckasi OpraHu3anus KIeTKU

XUMHYECKUI COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMHKPOIJIEMEHTH. Boxa u €€ poiib Kak
pPacTBOPUTEIIS, peareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH, TEIUIOPEryJsiLud. MUHepanbHbIe
BelIECTBA KJIETKH, UX Onosoruyeckasi posib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BelllecTBa KIETKU. buonornueckue noaumepsl. benku. AMMHOKHUCIOTHBIN cocTaB
oenxoB. CTpyKTyphl OenmkoBOW MoJeKyibl. llepBuuHas cTpykTypa Oenka, NMENnTHIHAs CBS3b.
Bropuunasi, TpeTuuHas, ueTBepTHUYHAs CTPYKTypbl. Jlenatypamus. CBoiicTBa  O€lKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkiuu 6eakoB. [lpuonsi.

VYrneBoabl. MoHoOcaxapuabl, AucaxapHjibl, OJUrocaxapuabl W mnonucaxapujpl. OOmmil miaH
CTpoeHus M (PU3NKO-XUMHUYECKHE CBOMCTBA yIiIeBOAOB. bronornyeckue GyHKIMH yTIEBOIOB.
Jlumunel. ['uppodunsHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus nunuaos. Tpuriuuepusl,
dbocomunuabl, BOCKH, cTepounsl. buonoruueckue ¢ynkuun aumuaoB. OOmMe cBoiicTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCThb, CIIOCOOHOCTh K CAaMO3aMBIKaHUIO, TIOTYTPOHHIIAEMOCTb.
Hyxneunossie kucnotsl. JIHK u PHK. Crpoenne HykienHoBbix kucioT. Hykneotuast. [IpuHumn
koMiuiemMeHTtapHoctu. [IpaBuno Yapragpda. Crpykrypa JHK — n1BoifHas  crmpais.
Mecronaxoxaenue u 6nonorndyeckue pynkuuu JHK. Buasr PHK. @ynkunu PHK B kietke.
Crpoenne Mosekynsl AT®. Makpospruueckue cBsizu B Moiekyine AT®. buonornueckue
¢byukuun  AT®. BoccraHoBiIeHHBIE TEPEHOCUMKH, HX (YHKIHUH B KIETKe. /J[pyeue
HyKaeo3uompugocpamuol (HT D). CexBeHUpOBaHNUE JHK. Memoowvi 2EHOMUKU,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OHOXUMHYECKME U OuO(QU3MUECKHE HCCIEeOBaHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYphl OHOMONEKYyld. Modenuposanue cmpykmypvl u  QyHKYuUll
Ouomonekyn u ux komniekcos. Komnvromepuwiii ouzatin u op2aHudeckuil Cunme3s OUOMONEKYL U Ux
HenpupooHvIX AHAI0208.

JdemoncTpanuu

[optpetsr: JI. Tlomunr, Jx. Yorcon, ®@. Kpuxk, M. Yunkuuc, P. ®pankinun, ®. Conrep, C.
[Ipy3unep.

Huarpammsl: «Pacnpenenenre XMMMUECKHUX AJIEMEHTOB B HEXHMBOW mpupoae», «Pacnpenenenue
XUMHUYECKHUX 3JIEMEHTOB B KUBOM MPUPOLIEN.

Tabmuis! u cxemsl: «Ilepuonnyeckas TabauIa XUMUYECKUX 3€MEHTOBY», «CTpO€HHE MOJIEKYJIbI
BoAb», «BemectBa B cocTaBe OpraHu3moB», «CTpoeHHEe MOJIeKyJbl Oenka», «CTpyKTyphl
OenxoBOi MoJeKyb», «CTpoeHHEe MOJEKYN YriaeBoAoB», «CTpoeHHe MOJEKYyJ JUIHI0BY,
«Hyxnennossle kuciote», «Crpoenne Mosekyinsl ATD».

O6opynoBaHue: XUMUYECKast IOCyJ1a U 000pyI0BaHHeE.

JlabopaTopHas padora «OOHapykeHHE OETKOB C MTOMOIIBIO KaY€CTBEHHBIX PEAKITHII).
JlabopaTopHnasi pabora «lccienoBaHue HYKIEHMHOBBIX KHCIIOT, BBIIEIEHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u yHKUMH KJIETKH

Tunsl  kIeTok: dSyKapuoTHdeckas U mpokapuoTtuueckas. CTpyKTypHO-(DyHKIHOHAJIbHbIE
00pa30BaHMsI KICTKH.



CtpoeHue mpokapuoTHdeckoi kieTku. Kiierounas creHka Oaktepuid m apxeir. OcoOeHHOCTH
CTpOEHHUS TeTepOoTPO(HON M aBTOTPOPHON MPOKAPHOTUUECKHUX KIETOK. MECTO U posib MPOKAPHUOT
B OHMOIICHO3aX.

Crpoenne W (QYHKUIMOHHUPOBAHHE HYKAPHUOTHUECKOW KieTku. Ilmasmatmueckas wmemOpaHa
(mna3manemma). CTpykTypa IUla3MaThdeckol MeMOpanbl. TpaHCIOPT BELIECTB  uepe3
IJIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHBIN (muddysus, obmeryéHHas auddys3us), aKTHUBHBII
(mepBUUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomymponunaemocts mMemOpanbl. Pabora
HATpUH-KAMEBOr0 Hacoca. JHAOMUTO3: MUHOMUTO3, daronuro3. Dx3ouuto3. Kierounas creHka.
CrtpykTypa u QyHKIUU KIETOYHON CTEHKH pacTeHHil, rpuOoB.

Hurommazma. [uroszonb. [utockener. [IBwkeHue 1urTormaasmbel. OpraHouabl — KJIETKH.
OnnomemMOpaHHbIE OpraHOMIbI KJIETKU: 3HAomasMmaruueckas cerb (OIIC), anmapar 'ombmxu,
JM30COMBI, WX CTpoeHHe M (yHKIHH. B3auMocBA3b OJHOMEMOpPAaHHBIX OPTaHOMJIOB KIICTKH.
CtpoeHue TpaHYISIpHOTO pETHKYyJIyMa. Mexanusm Hanpasnenus 6eikos 6 JIIIC. CuHrte3
pactBopuMmbIx  OenkoB.  CuHTE3  KJIETOYHbIX  MeMOpaH. [magkuii  (arpaHymsipHBIN)
SHJIOIIIA3MATHUECKU peTukyinyM. CekperopHas QyHKuus ammapara [ombmku. Moougurayus
benxoe 6 annapame I'onvoocu. Copmuposexa benxos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIxX KieTok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpraHOMIBI  KJIETKH:  MHUTOXOHIPHUM, IUIACTUOBL.  [Ipoucxooicoenue
mumoxonopuit u naacmud. Cumouocenes (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpHWHA W 1Uiactuf. [lepBuyHBIlE, BTOPUYHBIE W  CIOXKHBIC TUIACTHIBI
(OTOCHHTE3UPYIOIIUX FYKAPUOT. XIIOPOIIACThI, XPOMOILIACTHI, JICHKOMIIACTHI BBHICIIUX PACTCHHI.
HememOpannbie opranousl kinetku CTpoeHHe U PYHKIMH HEMEMOpPaHHBIX OPTaHOUOB KJIETKH.
PubGocowmel. IIpomescymounsvie gpunramenmol. MUKpo(pUIaMEHTBI. AKMUHOBbIE MUKPODUIAMEHMDL.
MplieuHble  KIETKU. AKMuHosble KOMNOHEHMbl HeMblieunblX Kiemok. MHKpOTpyOOUKH.
Krnerounslii nentp. CTpoeHne 1 ABUKEHHUE KIYTUKOB U peCHUYEK. MUKPOTPYOOUKH IIUTOIIa3MBI.
Hentpuons. benku, accoyuuposanHvle ¢ MUKpoguiamenmamu u muxpompybouxamu. Momopusie
benxu.

Anpo. O6onouka siapa, XpOMaTUH, KapuoIlIa3Ma, SIIPBIIIKHA, UX CTpOeHUEe U (PyHKIMHU. SnepHbIi
O0enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacloIOkKEHHE XpOMOCOM B HHTEp(a3zHOM SIpE.
Dyxpomamun u eemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJunamuxa s0epHou 00010UKU 8
mumose. Hoeprwiti mpancnopm.

Knerounsle BkiatoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuoT (pacTUTEIbHOM,
KUBOTHOH, TpOHOIN).

JdemoncTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuipl u cxembl: «CTpoeHHME 3YKapHOTHYECKOW KIETKW», «CTpOoeHHE >KMBOTHOM KIETKHY,
«CTpoeHHMe pacTUTENbHOW KIETKM», «CTpO€HHEe MHUTOXOHIpUuN», «SAnpo», «CrpoeHue
IIPOKAPUOTHUYECKOMN KIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaThl PAaCTUTEIbHBIX, *XKMBOTHBIX KIETOK,
MHUKpoOMpenaparbl 0aKTepHaIbHbIX KJIETOK.

JlabGoparopHas padora «l3ydeHne CTpOCHUS KIETOK Pa3IUYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3yyeHne CBOUCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHnasi pabora «lccnegoBaHue 1uIa3MonM3a M ACIUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTnueckas padora «l3ydyeHre ABMKEHUS LUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M MpeBpaLleHHE JHEPTHH B KJIETKe

AccuMWIISIIMS M TUCCUMMJISILIMA — JBE CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa BelIeCTB:
aBTOTPO(DHBINA U reTepoTpOoHBIN. YdacTre KUCIOPOoIa B OOMEHHBIX IpoIieccax. IHEPreTHIECKOe
obecrieuenue kietku: npespamienne AT B oOMeHHBIX Tporieccax. DepMEHTATUBHBIN XapaKTep
peakiuii KIeTOYHOro Merabonn3ma. GepMEeHThI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JCHCTBUS.



Kodepmentsl. OTnnuns ¢pepMEHTOB OT HEOPTraHMYECKHX KaTaau3aTOpOB. BelKku-akTUBaTOphl U
OeNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH ()EPMEHTATUBHBIX pEaKkUUid OT pazIUYHbIX
(hakTopoB.

IlepBUuHBI CUHTE3 OPraHUYECKUX BELIECTB B KiIeTKe. POTOCUHTE3. AHOKCULEHHBIU U OKCULEHHbLL
Gpomocunmes y baxkmepuii. Ceemocodbuparoujue nuemenmsl U NUSMeHmMbvl PeaKyuoHHO20 YeHMpPA.
Ponpb xsoporutactoB B nporecce ¢porocunTe3a. CeroBast U TeMHoOBast (a3pl. @omoovixanue, Cs.,
C4- u CAM-munwr pomocunmesa. IlpogyktuBHOCT (hOTOCHHTE3a. BiusiHre pa3audHbIX (aKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHue GoToCHUHTE3A.

Xemocunrte3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPHUPUIMPYIOUIHE OaKTepuw,
XKele300aKTepun, cepobakTepru, BOJIOPOAHbIE OaKTepuu. 3HaUeHHE XEMOCHHTE3a.

Amnaspobuble opranu3mbl. Bugsl Opoxenus. IIpoaykTbl OpoKeHHS M HUX HCIOJIb30BaHHUE
YEeIIOBEKOM. AHA’IpPOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTMH W BO30YJHUTEIH
0ose3Hel.

AdpoOHBIE OpraHu3Mbl. JTarbl SHepreTudeckoro ooMena. [loaroroBurenbHpid Tamn. [nukonus —
OECKHCIOPOIHOE PACIICTICHHUE TITIOKO3bI.

buonoruueckoe okucieHHE, WM KIETOYHOE JbIxaHue. Poyib MUTOXOHIpHII B Ipoleccax
ouonorudeckoro okucineHus. Luknnyeckue peakiuu. OxkucautensHoe (ochopuIrpoBaHue.
Onepeus membpannozo 2paduenma npomonos. Cunmez AT®D: paboma npomonnot ATD-
cunmasel.  IlpeumymiectBa a’poOHOro myTd oOOMEHa BEUIECTB Iepel  aHa3pOOHBIM.
D PeKTUBHOCTD IHEPTETHISCKOTO OOMEHA.

JdeMoHcTpanun

[oprpersr: JIx. Ipuctiu, K. A. Tumwupsazes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuier u cxembl: «@OTOCHHTE3», «DHEPreTUYECKU 0O0MeH», «bruocnHTe3 Oenka», «CTpoeHne
(bepmeHTa», « XEMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpYyAOBaHHE JUIsl NPUTOTOBJIEHUS IOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopHasi pabora «lI3ydyeHne KaTraauTHUeCKON aKTUBHOCTH (EPMEHTOB (Ha HpuUMepe
aMuJIa3bl WK KaTaxas3bl)y.

JlaGopaTtopHas pabora «l3yueHue (hepMEHTATHMBHOI'O pacIlEIUIEHUs MEPOKCHAA BOJIOpOJA B
PaCTUTENBHBIX U )KUBOTHBIX KIETKaX.

JlabopaTopHas padora «CpaBHEHHE TTPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE TPOILIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacaencrBenHass HHOPMAaLHs H pean3anus eé B KJIeTKe

Peakuuu matpudnoro cuntesa. [IpHHIHMI KOMIIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOTO CHHTE3A.
Peanuzanus HacneacTBeHHON MHpopManuu. ['eHeTnueckuil koA, ero cBoiicrBa. TpaHckpunuus —
MaTpUYHBINA CUHTE3 PHK. ITpuHIMITEL TPAHCKPUIILIAU: KOMIIJIEMEHTApHOCTb,
aHTUNAPAJUIENbHOCTh, aCUMMETpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemke. Hexooupyrowue PHK.

Tpancnaumss u e€ »rtambel. Yuactue TpancnmopTHeix PHK B OmocunTese Oenka. YcmoBus
6uocunTe3a 6enka. Konupoanue aMmuHokuciot. Posibs pubocom B OnocuHTe3e Oenka.
Cospemennvie npeocmaenenuss o cmpoenuu cenos. OpraHuzanuss T€HOMa Y TPOKapuoT H
9YKapHOT. Perymnsius akTuBHOCTH TeHOB y IipokapuoT. ['unoresa onepona (. XKako0, XK. Mano).
MonekynapHvle mexanusmvl dKcnpeccuu 2enog y ykapuom. Ponv xpomamuma 6 pezynayuu
pabomul 2enos. Perynsiys 0OMEHHBIX IpolieccoB B kieTke. Kiierounslit romeoctas.

Bupycel — HeksieTouHbIe (POPMBI )KU3HU M 00JIUTaTHBIE Mapa3uTbl. CTPOEHUE MPOCTHIX U CIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OakTepuodaro. JKusnennwvii yukn JHK-codepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogazos. Oopamuas mpaHckpunyus, pesepmasa, uHmezpasd.
Bupychnbie 3aboneBanust yenoBeka, kuBoTHbIX, pacteHuit. CIIN], COVID-19, couunanbHbie U
MEIULUHCKUE TPOOIIEMBI.



Buoungopmamura: unmeepayuss u ananuz 6oavwux maccusos («bigdatay) cmpyxkmyphoix
buonocuueckux oannvix. Hanomexnonocuu 6 ouonocuu u meouyune. Ilpocpammupyemole @yHKkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. . IBaHOBCKU.

Tabmuub! u cxemsl: «brocunTes Oenka», «I'eHeTnyeckui Ko, «Bupycen», «bakrepruodarmy.
IIpakTnueckas padora «Co3naHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Krnerounslii nuki, ero nepuoasl u peryisuus. Murepdaza u muto3. OcoOGEHHOCTH MPOIECCOB,
nporekammux B uHTepdaze. I[loaroroBka kimerku K jaeneHuro. lIpecuHTeTHueckuii
(IOCTMUTOTUYECKUI), CUHTETUYECKUH M IOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) NEPUOIbI
uHTEep(ha3bI.

Marpuunsiii cunte3 JJHK — perumkanus. [Tpunuunsr penmukanuun [HK: kommiemMeHTapHOCTSD,
MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUNIapaJIenbHOCTh. Mexanu3m pemukanuu JJHK. XpomocoMmsl.
Crpoenue xpomocom. Temomepsl U Temomepa3a. XpPOMOCOMHBINM Ha0Op KJIETKU — KapUOTHIIL.
JIMIUIONAHBI UM ramiouIHbIl Habopbl XpoMocoM. ['omosnorumusbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenne knetkn — muto3. Cragum MUTO3a W MPOUCXOASIIME B HUX IMpoILecChl. THUIbI MHUTO3a.
Kapnokunes n nuroknnes. buosorndyeckoe 3Ha4eHIE MUTO3a.

Perynsuus mutoTndeckoro nukia kietku. [Iporpammupyemas kiieTouHas rudesb — anomnros.
Knerounoe sapo, XpomMocombl, (YHKIMOHANIbHAs TEeHOMUKA. Mexanusmel npoaughepayuu,
oughghepenyuposku, cmapenus u eubenru kiemox. «L{ugposas knemrxa» — ououngopmamuyeckue
Mooenu QYHKYUOHUPOBAHUSA KILEeKU.

JdemMoHcTpauuu

Tabmuubpr u  cxeMmbl: <« KuU3HEHHBIM LMK KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa [JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.
JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENnapaTax».

JlabopaTopHas padora «HabOmoneHne MuTo3a B KIeTKaXx KOHUMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 9. CTpoenune n pyHKIMH OPraHu3MoB

buonoruueckoe pazHooOpaszue opranu3moB. OJTHOKJIETOUHbIE, KOJIOHUAIbHbBIE, MHOTOKJIETOUHBIE
OpraHHU3MBI.

OCOOEHHOCTH CTPOEHHUS U KU3HENEATEIIbHOCTH OJHOKJIETOYHBIX OpraHM3MOB. bakrepuu, apxeu,
OJTHOKJIETOYHbIE TI'pUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KoioHuanbHble
OpraHHU3MBI.

B3anMocCBsI3p 4yacTell MHOTIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M CHCTEMBI OpIaHOB.
OpranusMm Kak enquHoe nenoe. ['omeocras.

Txanu pactenuil. TUmIbl pacTUTENBHBIX TKaHel: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJALIAL,
OCHOBHasl, MexaHnuyeckas. OCOOEHHOCTH CTPOEHHUsI, PYHKIMI U pacIoyoKeHUs TKaHe B opraHax
pacTeHui.

TkaHM XKUBOTHBIX M YENOBEKAa. THUIbI >KUBOTHBIX TKaHEH: SMHTENMaIbHAas, COECIUHHUTENbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTpOeHUs, QYHKIMH M DPACHOJOXKEHHUsS TKaHeH B OpraHax
KUBOTHBIX U YEJIOBEKa.

Opransl. BereratnBHble M Te€HEpaTHBHBIE OpraHbl pacTeHWd. OpraHbl U CHCTEMBI OpPraHOB
KUBOTHBIX U 4YenoBeKka. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Onopa Ttena opranum3moB. Kapkac pacreHuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbI1il 1 BHYTpeHHUH cKeneT. CTpOeHUEe U TUIIbI COCTUHEHUST KOCTEH.

JIBu>keHHe OpraHu3MoB. J[BHKeHHE OJIHOKJIETOYHBIX OPraHHU3MOB: aMEOOUIHOE, KI'YyTHKOBOE,
pecHu4HOE. JIBH>KEHME MHOTOKJIETOYHBIX PACTEHUW: TPONU3MBl M HACTUM. J[BUXKeHuHe



MHOTOKJICTOYHBIX >KMBOTHBIX M YeJIOBeKa: MblllleyHast cucreMa. Peduexc. CkeneTHble MBIl U
ux pabora.

IInranue opranusmoB. llormomeHue BOXBI, YITIEKHCIOTO TIa3a W MHUHEPAIbHBIX BEILECTB
pacteHussMu. IIutanue KUBOTHBIX. BHYTPUIIOIIOCTHOE W BHYTPHUKIETOYHOE IMIIEBAPCHUE.
[Iutanne MO3BOHOYHBIX >KUBOTHBIX. OTAENbl MUILEBAPUTEIBLHOTO TpakTa. [IuineBapurenbHbIe
xenesbl. [InieBapurenpHas cucTeMa 4enoBeKa.

Hpixanne opranm3moB. Jlpixanuwe pacteHuil. Jlpixanuwe >kuBOTHBIX. [uddy3us ra3oB dyepes
MOBEpPXHOCTh KJeTku. KoxkHoe napixanue. JlpixaTenpHas moBepXHOCTh. JKabGepHoe M JErovHOe
IpIXaHue. JlpIxaHue IO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIOLIUOHHOE YCIIOKHEHUE
CTPOEHHUsI JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucTeMa uenoBeka. MexaHusm
BEHTHISILIUH JIETKUX Y MITUI] U MIIEKONUTAIOMX. Perymnsmus nqpixanus. J{pixarenpHbie 00bEMBI.
TpancnopT BelecTB y Oprauu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIOPT BELIECTB y
XKUBOTHBIX. KpoBeHOCHas1 cuctema u e€ opranbsl. KpoBeHOCHAst cucteMa Mo3BOHOYHBIX )KMBOTHBIX
u yenoBeka. Cepjlle, KPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru kpoBooOpaiieHusi. DBONIOIMOHHBIE
YCIIO)KHEHUsI CTPOEHMSI KPOBEHOCHOW CHCTEMBbl MO3BOHOYHBIX JKMBOTHBIX. PaboTa cepauma u eé
peryJisnus.

Brinenenue y opranusmoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTEIbHBIC
Bakyosd. Opransl BoieneHus. OuibTpaius, ceKpeluns 1 o0paTHOE BCachlBaHUE KaK MEXaHU3MBI
paboThl opraHoB BeiAeneHHs. CBSA3b MMOJIOCTH TEJIa ¢ KPOBEHOCHOM M BBICITUTEIHLHON CUCTEMaMH.
Boigenenue y 1mo3BOHOUYHBIX KMBOTHBIX U 4enoBeka. [louku. CtpoeHue u QyHKIMOHUPOBAHUE
Heppona. ObpazoBaHuEe MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKIJIETOUHBIX OpraHu3MoB. Cropbl OakTepuil U IUCTHI
pocTedmux. 3aliuTa y MHOTokJIeTouHblXx pacteHuid. Kyrtukyna. CpenctBa maccuBHOM U
XUMHYECKOM 3amuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX XKMBOTHBIX. [IOKpOBBI M MX MpOU3BOJHBIE. 3allliTa OpraHu3Ma OT
Oone3neil. IMMyHHas cucreMa yenoBeka. KiieTouHbli M ryMopaibHbIil MMMYHUTET. Bposka€HHBIN
U TIPUOOPETEHHBIN crielnpuyecKkuit UMMYHHUTET. Teopust KIOHATbHO-CEIEKTUBHOTO HMMYHHUTETA
(IT. Dpmux, @®. M. bepuer, C. Tomeraa). BocmamuTenbHble OTBEThI OpraHU3MOB. Poiib
BPOKJIEHHOIO HMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxumMocTh M peryisnus y opraHu3MoB. PazapakuMoCTb y OJHOKJIETOYHBIX OPIaHHU3MOB.
Takcucel. PaznpaxumMocTh U peryJiisitus y pacteHuil. PocToBbie BeniecTBa U X 3HaYCHUE.
HepBHas cuctema u peduexktopHas peryisius y >KMBOTHBIX. HepBHasi cucrema u €€ OTHENbI.
DBOJIOIMOHHOE YCJIOKHEHHE CTPOEHMSI HEPBHOM CHCTEMbI y JKUBOTHBIX. OTIEnbl T'OJIOBHOIO
MO3ra THO3BOHOYHBIX JKUBOTHBIX. Pednexc u pediuexropHass nyra. be3ycioBHble W yCIOBHBIE
pediexcsl.

I'ymopanbHas perynsauus 1 3HIOKPHUHHAs CUCTEMA KUBOTHBIX U 4eoBeKa. JKene3sl S9HTOKPUHHOM
CHUCTEMBI U MX TOPMOHBI. JleficTBE TOpMOHOB. B3aMMOCBSI3b HEPBHOW M SHJIOKPHUHHON CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubpr u  cxembl: «OJHOKJIETOYHBIE BOJOPOCTH», «MHOTOKJIETOUYHBIE BOJIOPOCTNY,
«baktrepun», «llIpocreitime», «OpraHbl UBETKOBBIX pacTeHHi», «CHUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKoMbIx», «TkaHu pacTeHui»,
«KopueBsie cuctembry, «CtpoeHue credms», «CTpoeHuE ITUCTOBOM TUIACTUHKWY, «TKaHH
KUBOTHBIX», «Ckener denoBeka», «llumeBapurenbHas cucrema», «KpoBEHOCHas cUCTEMay,
«/pixarenpHast  cucrema», «HepBHas cucreman, «Koxa», «MpblleyHas cucTemay,
«BpiienurensHas cuctemMay, «HAOKpUHHAs cucteMayn, «CTpoeHue MbIIIbDy, «MMyHUTETY,
«KnmeunononoctHeie», «CxeMa NMUTaHUS pacTeHu», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHe IutaHapumn», « BHyTpeHHee CTpoeHHe T0KI€BOro
yepBsi», «HepBHast cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema



npecMmeikaomuxcsa», «HepsHas cucrema nTuny, «HepBHas cucremMa MIIEKONUTAIOMIMXY,
«HepsHas cuctema venoBeka», «Pedaekcy.

OObopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIPENapaTsl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpEenapaTbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, MITIOKOKHX, YKUBBIE
AK3EMILUIAPhl KOMHATHBIX PAaCTeHMi, repOapuu pacTEHUI pa3HBIX OTIENOB, BIAXKHbBIE MpernapaThl
KUBOTHBIX, CKEJIEThl MMO3BOHOYHBIX, KOJJIEKIIUH OECIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YEeIOBEKa,
00opya0BaHuE IJIsl IEMOHCTPAIMH MIOYBEHHOTO M BO3IYIIHOTO MUTAHUS PACTCHUH, PACIICTIIICHHS
KpaxMasia u OeNKOB O] AeWcTBUEM (EepMEHTOB, 00OPYJOBAHUE AJISl AEMOHCTPALMU OIBITOB IO
U3MEPEHUIO JKU3HEHHOM EMKOCTU JIETKUX, MEXaHU3Ma JbIXaTEeNbHBIX JBHKECHUW, MOJEIU
TOJIOBHOT'O MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHue TkaHeH pacTCHHIN.

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX.

JlaGoparopHasi padora «l3yueHre opraHoB IIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHOKeHMe U Pa3BUTHE OPTaHM3MOB

@opMbl pa3MHOXKEHMSI OPraHU3MOB: Oecrojoe (BKIIOYas BETETaTUBHOE) M TOJIOBOE. Busl
0€ecIoJIoro pa3sMHOXKEHUS: TIOYKOBAaHUE, CIOPYJIIAIHS, (parMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pa3smuoxxenue. [lonoBble kneTku, wiu ramersl. Meiio3. Craguu meiosa. IloBenenue
xpoMocoMm B Meio3ze. Kpoccunrosep. buonornueckuii cmpici Melo3a M IOJIOBOIO IpoIEcca.
Meii03 1 ero MeCTO B KU3HEHHOM LIMKJIE OPTraHU3MOB.

[Ipen3zaponpiieBoe pa3sutue. ['amerorenes y xuBOTHbIX. IlosmoBeie xkene3bl. OOpa3zoBaHuE U
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaTtoreHes u oorenes3. CTpOeHHE MOJIOBBIX KIETOK.
OmnogoTBopeHHe U SMOPHOHANBHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI  OMIIOJIOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOEe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHOJIOTHS — HayKa O pa3BUTHU
opraHu3MoB. Mopgoeenes — o0na u3 enaeuwvix npoobaem amopuonoeuu. Konyenyus mopghozenos u
mooenu mopgozeneza. Ctaguu SMOpUOTeHe3a KUBOTHBIX (Ha mMpumepe JiArymku). JpoGienue.
Tunsl apobnenus. /emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munvi
onacmyn. OcoGeHHOCTU NpOOJIEHHUST MIIEKONUTAIOIIUX. 3apOJbIIEBbIE JHUCTKH (TacTpyJIsius).
3akiajKka OpPraHoB MW TKaHEH W3 3apOJABIIIEBBIX JIMCTKOB. B3anMHOe BIMsSHHE dYacTeil
Pa3BUBAIOIIETOCS 3apo/iblia (3MOpUOHATIbHAS MHIYKIMA). 3aKiIaJKa IlaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yibTaT MepapXUUYEeCKUX B3aMMOJAEHCTBHH reHoB. BiusHue Ha sMOpHOHAIBHOE pa3BUTHE
pa3aMYHbIX (DAKTOPOB OKPYIKAIOLIEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbIl nepuon. Ilpsimoe u HempsMoe pas3BUTHE.
Pazputue ¢ meramopdo3oM y O€CnO3BOHOYHBIX M IMO3BOHOYHBIX >KMBOTHBIX. buomormueckoe
3HAUEHUE MPSAMOrO M HEMPAMOIO Pa3BUTHs, MX PaclpoCTpaHEHHE B IHpHpoxae. Tumsl pocra
KHUBOTHBIX. DaKTOPbI PEryJsIIMM POCTa XUBOTHBIX U yenoBeka. CTaauu mocTIMOPHUOHAIBLHOTO
pa3BUTHA y KUBOTHBIX U yenoBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHHe U CMEPTh Kak
OMO0JIOTHYECKHE TIPOLIECCHI.

PasMHoxeHne u pa3ButHe pacteHuid. ['ameroput u crnopodur. Melo3 B KU3HEHHOM ITHKIIE
pactenuii. O6pazoBaHue Crop B mporecce Melo3a. ['amerorenes y pacrennii. OmioI0TBOpEHHE U
pa3BUTHE PACTUTENBHBIX OpPraHu3MoOB. JIBOMHOE OIUIONOTBOPEHUE y IBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBl PETyJIILUN OHTOTE€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpauuu

[Toptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuupl u cxembl: «BereraruBHoe pa3MHOXeHHE», «Tumbl Oecronoro pasMHOXKEHHUS,
«Pa3MHOXeHHE XTaMUJOMOHA by, «Pa3MHOKeHNe HBIIIeHb», «Pa3MHOXKeHUEe TUIpbl», «Meio3y,
«Xpomocombl», «['ametorenesy», «CTpoeHHe SUIEKIECTKH U CriepMaTo3onaa», « OCHOBHbBIE CTaAUU
oHTOTreHe3a», «lIpsMoe u Hempsimoe pasBuTHe», «Pa3BuTHe wMalickoro xyka», «Pa3Butue
capaHum», «PasBurne mArymku», «/IBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTCHUI,



«CtpoeHne ceMsiH OJHOMOJBHBIX M JIBYIOJBHBIX pacTeHHil», «KU3HEHHBIM LHMKI MOPCKOH
Kanycte», «KU3HEeHHBIM MUK MXay, <«OKW3HEHHBIM HUKI NanoOpOTHHKA», «YKU3HEHHBIN ITUKII
COCHBI».

O6opynoBaHme: CBETOBOM MHUKPOCKOI, MHKPOITPEIapaThl SHIIEKIETOK U CIIEPMATO30M 0B, MOJICTh
«LIuKJ pa3BUTHS JIATYILIKW.

JlabopaTopHas padora «/3ydyeHne cTpOeHUS NOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIPENapaTax.
IIpakTuyeckass pabora «BbiBIeHHE TMNPU3HAKOB CXOJCTBAa 3apOABIIICH IMO3BOHOYHBIX
KUBOTHBIX.

JlabGoparopHasi padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Wcropusi craHOBIIEHUS U Pa3BUTHsI T€HETUKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®@pusa, T.
Moprana. Ponb oTeuecTBeHHBIX yu€HBIX B pazButuu reHetuku. Padorer H. K. Konbiosa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKHE MOHSTHUS U CHUMBOJIBI. | OMOJIOTMUHBIE XPOMOCOMBI, AJIJICIbHBIE TEHBI,
IbTEPHATUBHBIC TTPU3HAKHU, TOMUHAHTHBIN U PEIICCCUBHBIN MPU3HAK, TOMO3UT0TAa, TE€TEPO3UTOTA,
qycTas JIMHUSA, THOPUABI, TeHOTHI, (eHOTUN. OCHOBHBIE METO/IbI T€HETUKU: THOPUIOTOTUYECKHH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKU.

JdemMoHcTpanuu

[Hoprpersr: I. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTObl TeHETUKIY, «CXEMBbI CKpEIIUBAHU.

JladopaTopnasi padota «/lpo3oduia kKak 00BEKT FreHETHICCKIX UCCIICIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpenmBanue. [lepBwiii 3akoH MeHaens — 3akOoH eAuHOOOpa3us THOPUIOB
nepBoro nokosieHus. [IpaBuno nomunupoBanusi. Bropoii 3akoH MeHaenst — 3aKOH pacUIeTIeHHs
npu3HakoB. [luTonoruyeckre OCHOBEI MOHOTHOPUIHOTO CKpelIBaHus. [ UmoTe3a YMCTOThI raMeT.
AHanusupyromee ckpemuBaHue. IIpoMexyTOuHBIM XapakTep HacienoBaHus. Pacmernenue
MIPU3HAKOB TIPH HETIOJHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckperuBaHue. TpeTtuil 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO HacleIOBaHUS
mpu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBaHUSI.

CueruienHoe HacienoBanue nmpuszHakoB. Paboter T. Moprana. CrierieHHOe Haclie/IoBaHHUE TEHOB,
HapyIICHUE CUETICHUS MEXy TeHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

l'enetnka mnona. XpoOMOCOMHBIM MEXaHW3M ONpEAEICHUs TMoJia. AyYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI W TeTeporaMeTHbId ToJI. ['eHeThueckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIIIEHHBIX C TIOJIOM.

l'enotunn kak wuenoctHas cucrema. Ilnellorpornnsi — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOXeCTBEHHbIN aienu3M. B3auMmojeicTBue HeallieNnbHBIX TE€HOB. KOMILIEMEHTapHOCTb.
Onucras. [lonumepusi.

['eneTnveckuii KOHTPOJIH PA3BUTHSI PACTCHHI, )KUBOTHBIX U YEJIOBEKA, a TAKXKe (PU3NOTOTHIECKUX
MPOIIECCOB, TMOBEICHUSI M KOTHUTHBHBIX (PyHKIWH. ['eHeTHUecKkrne MeXaHW3Mbl CHMOMOTEHE3a,
MEXaHHU3Mbl B3aUMOJEUCTBUS «XO3SMH — TApPa3UT» U «XO35UH — MHUKpoOHOM». I 'eHeTudeckue
ACTMEeKThl KOHTPOJISI W HM3MEHEHHS HACJIeICTBEHHOW WH(GOpMAalud B TMOKOJICHHUSIX KIETOK U
OpraHHU3MOB.

JdemMoHcTpauuu

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

Tabmuuer u cxemsl: «llepBblii u BTOpoil 3akoHbl Mennens», «Tperuit 3akoH MeHaens»,
«Ananusupymoiiee ckpemuBanuey, «Hemonnoe nomuHupoBanue», «CLEINIEHHOE HAaCleI0BaHUE
MPU3HAKOB y Apo3oduiby, «I enetnka nona», «Kapuotun yenoBeka», «Kapuorumn apo3oduib,
«Kapuorun nrutisl», « MHOKECTBEHHBIN ajienn3My», « BzaumoelicTBre reHoBy.



O6opynoBaHue: MOIETb IS JIEMOHCTpAIlMH 3aKOHOB €IWHOOOpaszusi THOPHUAOB IEPBOTO
IIOKOJICHUSI W PAacCIUEIUICHUs ITPU3HAKOB, MOJECHb JUIsl JAEMOHCTPAallUM 3aKOHA HE3aBUCHUMOIO
HacJIEJOBaHUs MIPU3HAKOB, MOJIEb Ul AEMOHCTPALMU CLEMJIEHHOIO HAcleJA0BaHUs MPU3HAKOB,
CBETOBOI MHUKPOCKOII, MUKponpenapart: «Jpo3odumay.

IIpakTnueckass paGora «lV3ydyeHue pe3ynbTaTOB MOHOTMOPUAHOIO  CKpEIIMBAaHUS Y
JPO30(HITBD.

IIpakTuyeckas padora «/I3yyeHue pe3ynbTaTOB AUTHOPHIHOTO CKPEIIUBAHUS Y IPO30(HIIB».
Tema 13. 3akoHOMepHOCTH M3MEHYHMBOCTH

B3aumopeiicTBie reHoTHna U cpelsl Ipu GOpMUPOBAHUU (eHOTHUMNA. MI3MEHUMBOCTh NPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIC INPU3HAKK. BuUIbl HM3MEHUMBOCTH: HEHACIEACTBEHHAs H
HACJIEICTBEHHASI.

MoaudukanonHas HM3MEHYMBOCTb. Pomb  cpeasl B (opMupoBaHMM  MOAM(PUKALMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuannoHHbIM psjg v BapuanuMoHHas kpusas (B.
Horanncen). CoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.

l'enotunuueckass  u3MeH4YMBOCTh.  CBONCTBA  T€HOTHIMYECKOHM  M3MEHYMBOCTU.  Bunel
FeHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHAas W3MEHYMBOCTb. Melo3 M IOJIOBOW HpoliecCc — OCHOBa KOMOMHATHBHOM
WU3MEHYHUBOCTU. POJIb KOMOMHATUBHONW N3MEHUYHMBOCTHU B CO3/IaHUM I'€HETUYECKOTI0 pa3HOO0pasus B
npenenax 0JHOro BU/A.

MyTanroHHasi U3MEHUMBOCTb. BUJIbI MyTaluii: TeHHbIE, XPOMOCOMHbBIE, TeHOMHbIE. CTIOHTaHHBIE
U WHOYLHUPOBAHHBIE MyTalUuu. SlnepHble M LuUTOIIa3MaTudeckue myrauuu. Comaruueckue u
10JIOBbIE MyTalMy. [IpuurHbBI BOSHUKHOBEHHS MyTaluii. MyTareHsl 1 UX BIMSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAallMOHHOIO Ipolecca. 3aKOH T'OMOJOTMYECKUX PSJIOB B HACJIEICTBEHHOMU
n3menuuBoctu (H.W. BaBunos). BHesnepHas ©3MEHUMBOCTh U HACIEACTBEHHOCTD.

Onucenemuxa u INUSEHOMUKA, pPONb DNUSEHEMUYECKUX (QaKkmopoe 6 Hacie008anuu u
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoncTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmupr u  cxembl: «Buapl  u3MeHuMBocTHY», «MoOaupUKALMOHHAS ~ U3MEHUYHUBOCTHY,
«KomOuHaTBHAsE U3MEHYMBOCTBY, «Meio3», «OmionoTBopeHuey, «l eHernueckue 3a00aeBaHus
yesoBeKay, « Buapsl myrauuii».

O6opynoBaHue: )KUBbIE U repOapHbIe IK3EMILISIPbl KOMHATHBIX pacTeHUH, pUCYHKH ((hoTorpadun)
KUBOTHBIX C PA3JINYHBIMU BUJAMH U3MEHUNUBOCTH.

JlaGopaTtopHas padora «lccnenoBanue 3akoHOMepHOCTEH MOAM(DUKALMOHHOW M3MEHUUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifia U BApUALIMOHHON KPUBOI.

IpakTuyeckasi padora «MyTaruu y 1po30Q bl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTuka 4yenoBeka

Kapuotun yenoseka. MexayHapoaHash mporpamma MCCIEI0BaHUS I'€HOMa ueloBeKka. MeToJbl
U3YYEHUS TEHETHKH 4YeJOBEKa: TIeHEeaJOrMuecKuii, OJM3HELOBBbIH, IUTOr€HETHUYECKHl,
MOMYJISIIMOHHO-CTaTUCTUUECKUM, MOJIEKYJIsIpHO-TeHeTudyecknil. CoBpeMeHHOe OIpe/eeHHe
TeHOTHUIIA: MIOJTHOT€HOMHOE CEKBEHUPOBaHKE, TEHOTUIIHPOBaHUE, B TOM uucie ¢ nomoiubio [T1P-
aHanmu3a. HacieacTBenHble 3a00sieBaHus yesioBeKka. | eHHbIe 1 XpPOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bonesnn ¢ HacneICTBEHHOM NpPEapaclooKEHHOCThIO. 3HAUYE€HUE MEIUIIMHCKOM T€HETHUKU B
MPEeOTBPALICHUN W JIEYeHUM TEeHETUYEeCKUX 3a00JjieBaHUM uenoBeka. MennKo-reHeTHuecKoe
KOHCyJbTUpoBaHue. CTBOOBbIE KIETKU. [IoHATHE «TeHeTHYeCKOoro rpy3a». DTHYECKUE acHeKThl
UCCIIeIOBaHM B 00J1aCTH pEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTopsl MOBBIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3NYECKOMY U
XMMHMYECKOMY 3arpsi3HEHUIO OKpYJXKalomlel cpenpl. ['eHeTndeckas IpeapacrooKEHHOCTh
YEJI0OBEKA K MAaTOJIOTUSM.

JdemMoHcTpanuu



Tabmumer u  cxemsl: «Kapuotunm denmoBeka», «MeToabl H3yUeHUsT TEHETUKU YEJIOBEKay,
«"eneTnueckue 3a001€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POIOCIOBHON.

Tema 15. Centekuusi OpraHusMoB

JomMecTukanuus v cenekius. 3apoKICHUE CeJIeKIUU U JomecTukanuu. Yuyenue H. Y. BaBunoBa o
LlenTpax MpOUCXOXKACHUS U MHOT00Opa3usi KyJbTypHBIX pacTeHuil. Poib cenekuuu B co3gaHuu
COpPTOB pacTeHUil U Mopoj >KUBOTHBIX. CopT, Mopoza, WTaMM. 3aKOH F'OMOJIOTMYECKUX PSIO0B B
HacneacTBeHHON n3meHunBoctd H. M. BaBuiosa, ero 3HaueHne 1711 CEIEKIIMOHHON paboThI.
Meroapl ceNneKIMOHHON padoThl. ICKyCCTBEHHBIN OTOOP: MAaCCOBBIM U WHIUBUYIbHBIA. JTaIlbl
KOMOMHAIIMOHHOM cenekuuu. VcnbiTanue npou3BoauTeneil mo noroMctBy. OTOOp MO reHoTHIly ¢
MIOMOIIIBIO OLIEHKU (PEHOTHIIA TOTOMCTBA M OTOOP 10 TeHOTHUIY ¢ nomorbo aHanmza JJHK.
NckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paldoThl. PanualimoHHBI M XUMUYECKHIMA
MyTareHe3 Kak UCTOYHHK MYTallui y KyJIbTypHBIX (hopM opraHuzMoB. Vcrnoiab30BaHuEe T€HOMHOTO
penakTHpoBaHUS U MeToAoB pekoMOuHaHTHBIX JIHK miig momydeHus uUCXoqHOro marepuana Jis
CEJIEKIIUH.

[Tonyuyenne nonumonnos. BayTpusBunoBas ruGpunusanus. bin3kopoicTBEHHOE CKpeELIMBaHUE,
wi uHOpuauHT. HepoacTBeHHOe CKpellrMBaHue, WKW ayTOpuIuHT. ['eTepo3uc u ero mpuyYuHBL.
Hcnons3oBanue rereposuca B cenekuuu. Otnanénnas rubpunuzanus. [Ipeogonenue Gecrioaus
MEXBHIOBBIX THOPUIOB. JIOCTHKEHHUS CENIEKIIUU PACTEHUH U KHUBOTHBIX. «3e1éHaAs peBoNoYUsLY.
CoxpaHeHne U U3yYCHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHUH U UX JUKUX POIAUYCH
JUIS CO3/1aHHS HOBBIX COPTOB W THOPUIOB CEIIbCKOXO3SHUCTBEHHBIX KYJIbTYp. H3yueHue,
COXpaHeHue U ynpaejieHue 2eHemuyecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMHBIX 8 YEAX YIYUULeHUS CYUYeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM qucie ¢ npuUMeHeHuem COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUl, Nepedosblx uoel u
nepcneKmueHbIX MexHoN02Ul.

JdemoncTpanuu

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. J[. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl u cxemsl: «lIeHTpBI MPOUCXOXKIACHUS U MHOTO00pa3us KyJIbTYPHBIX PACTEHUN», «3aKOH
TOMOJIOTHUYECKHX PSIJIOB B HACIIEICTBEHHOW U3MEHUYUBOCTH», «MeToabl cenekiuny, «OtaanéHnas
rubpuanszanysy, «MyTtareHesy.

JlabopaTopHasi paGora «l3yueHue COpPTOB KyJIbTYPHBIX pAacTeHMH U TMOPOJ JIOMAallIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHrne METOJOB CEJIEKIIUN PACTEHHID.

IIpakTnyeckas padora «lIpuBuBka pacTeHuin».

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHIXKEHHUS CEJIEKIIMM PACTEHWM H JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COpPTOUCIBITATEIbHBIH YYacTOK, B TEIUIMYHOE
XO03SIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJI0rUsI U CHHTeTHYeCKasi 0MOJIOTHA

OOBEKTHI, HCHOJNb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE U TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTaHU3MbI, HX XapakTepucTuka. TpaaunuoHHas OHUOTEXHOJOTHS: XJeOoleueHue,
MOJIy4eHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOAETHE. Mukpoouoiorndeckuii cuHte3. OOBEKTHI
MUKPOOHUOIOTHYECKUX TexHOoNMorui. [Ipon3BoAcTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Coznanue TEXHOJOTMM M MHCTPYMEHTOB LI€JICHANPABICHHOIO M3MEHEHHUS U KOHCTPYHpPOBaHUS
T€HOMOB C LIE€JIbIO MTOJTyUYEHHUsI OPTraHU3MOB U X KOMIIOHEHTOB, COJIEPKaINX HE BCTpEYarolIuecs B
pUpoJie OMOCUHTETUYECKUE ITYTH.

Knerounas wunxxenepus. MeToapl KyJbTypbl KIETOK M TKaHEl pacTeHUHM U KUBOTHBIX.
KpuoGanku. Comarmdeckass THOpUIM3AIMs W COMAaTHYECKUW sMOpuoreHes. Mcmonap3oBaHue
rarionJI0B B CENEKUWU pacTeHui. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvsoseanue
MOHOKIOHANbHLIX U NOJUKIOHANbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIIOJIOTBOPEHHE.



PexoHCTpyKIMS SMIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOI TpaHCIUIAHTALUU SJIep KJIETOK.
Texunonocuu  0300posineHus,  KVIbMUBUPOBAHUSA U MUKDOKIOHANbHO20 — DA3SMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHAsi M T€HHas HHKEHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPyUPOBaHHUE
pekomOuHanTHBIX JIHK. Cozodanue mpanceennvix opeanusmos. JIOCTHKEHHS U TEPCTICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW MH)XEHEPHUH. OKOJOTMYEeCKHMEe U OSTUYECKHE MpOoOJeMbl TE€HHOM
WHXXEHEPUHU.

Menunuackue OuorexHonoruu. I[loctrenomnas tmdpoBas wmenunuHa. [IIP-muarnocTuka.
MeTabooOMHBINM aHaNNU3, TeHOLUEHTPUUECKUN aHAlIU3 MPOTEOMa YeJIOBEKa JJIsi OLIEHKH COCTOSHUS
ero 370poBbs. Vcronb30BaHne CTBOJIOBBIX KiIeTOK. TaprerHas Tepanus paka. 3D-Ouounkenepus
U pa3paboTKH (hyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/IaHUsI KOMIUICKCHBIX
TKaHEW COYEeTaHHWEM TEXHOJOTHH TPEXMEPHOTO OWONpPHHTHHTA W cKad@oiauHra Ui perieHus
3a/1a4 NEPCOHAIM3UPOBAHHON MEIULIMHBI.

Cozmanue BEKTOPHBIX BaKIMH C IIeNbl0  00ecreyeHuss KOMOMHHPOBAHHOW 3allUThl  OT
Bo30yaureneiir OPBU, ycraHoBiIeHHE MOJEKYJISPHBIX MeXaHH3MOB (yHKuuonupoBanusi PHK-
CoJIeprKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONAacHbIE 3a00JI€BaHUS YETIOBEKA U )KUBOTHBIX.
JdeMoHcTpanun

Tabmumper u cxembl: «lcnonp30BaHWE MHKPOOPTaHU3MOB B MPOMBIIUIEHHOM MPOU3BOJCTBEY,
«Kiterounas uHxeHepus», «l ' eHHass HHXKEHEPUS.

JlabopaTopHasi padora «/3ydueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckast padora «IlonyuyeHne MOJIOYHOKUCIIBIX IPOTYKTOBY.

JKceKypeusi «bUOTEXHONOTUST — BaKHEHIas MNPOU3BOAUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaenne U pa3sBUTHE IBOJIONMOHHBIX NPeACTABJICHUH B 0M0J10THHI
OpomonmonHas Teopuss Y. JlapBuna. [Ipennocwiiky BO3HUKHOBEHHUS JapBUHU3MA. Ku3Hb U
Hay4Has aesaTesnbHocTh Y. /lapBuHa.

JBrkyuiue cuibl 3Boitoldu BUIOB 1o Y. J[apBUHY (BBICOKas MHTEHCHUBHOCTh Pa3MHOMKECHMS
OpPraHU3MOB, HAcJeICTBEHHAas W3MEHYMBOCTb, OOphOa 3a CyIECTBOBAHUE, E€CTECTBEHHBIH U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cunrerndyeckoi teopuu sBomtounn (CTD). HelitpanbHas Teopus 3BOJIIOLMH.
CoBpeMeHHass 3BOJNIOIMOHHAsE OMONOTHsA. 3Hau€HHE HBOJIOIMOHHON TEeOpuH B (HOPMHUPOBAHUU
€CTECTBECHHO-HAYYHO! KapTUHBI MUDA.

JdemMoHcTpauuu

[Toptpetsr: Apuctorens, K. JInnnei, K. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. /lapsun, C.
C. YerBepuxos, U. U. llImansrayzen, Ix. Xonaeitn, J. K. benses.

Tabnuuer u cxemsl: «Cucrema xuBoil npupoasl (o K. Jlunuero)y, «JlecTHuma KuBBIX CyIIecTB
(mo Jlamapky)», «Mexanuszm (GopMUpOBaHUS MPHUCTIOCOONCHUN y pacTeHUN W KUBOTHBIX (IO
Jlamapky)», «Kapra-cxema mapmpyta mytemectBus Y. JlapBuna», «Haxomku Y. [lapBunay,
«Dopmbl 60pbOBI 32 cymiecTBOBaHUE», «Ilopoabl romy6eit», «MHorooOpasue KylbTypHBIX (popm
KamycTel», «Ilopoabl moMamrHUX >KUBOTHBIX», «CxeMa oOpa3oBaHUS HOBBIX BHAOB (1o Y.
HNapBuny)», «CxeMa COOTHOLIEHHUS JBWXKYIIUX CHUJ 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKOI TE€OPUU IBOJIIOLIUNY.

Tema 2. MukposBoaonus 4 eé pe3yabTaThl

[lomynsuuss kak »dJeMeHTapHas eAMHHULIA HBoMOIMH. COBpEMEHHBIE METOJbl  OLEHKH
TEHETUYECKOro pasHOOOpa3us U CTPYKTyphl nomyisauuil. Mi3MeHeHne reHo(oHAa NOMyJ AU KakK
3JIEMEHTApPHOE HBOJIIOIIMOHHOE SIBJICHUE. 3aKOH TeHeThueckoro paHoBecus [Ix. Xapau, B.
BaiinGepra.



OneMeHTapHble  (akTOpbl  (ABMKYIIME  CHJIBI)  OBOJIONMHM. MYyTallMOHHBIA  MpoOIEecC.
KomOunatuBHas n3meHYnBOCTh. Jlpeli reHoB — ciydaifHbie HEHANpPaBICHHBIC H3MEHEHHUS YacTOT
amneneld B momymsiusix. Dddekt ocHoBatens. Dggexm Oymoviiounoeo copaviuka. CHudicenue
2eHemu4ecko20 pasHoobpasus: npudunel u credcmeus. Ilpossnenue s¢pghexma opeiigpa cenoé 6
oonbuwux u manvlx nonynayusax. Murpauuud. MV3omsamus  momynauuid: - reorpaduueckas
(mpocTpaHCcTBEHHAas ), Orojoruueckast (penpoyKTUBHA ).

EcrecTBennblii 0T00p — HampaBistomuidi Gaxkrop sBomonuu. DOpMBI €CTECTBEHHOTO 0TOOpa:
IBIDKYIIUH, — cTaOWimmM3upyromwmii, paspeiBatoutnii  (au3pyntuBHbiid).  IlomoBoit  otGop.
Bo3HHUKHOBEHNE U 3BOJIOLUS COLIUATIBLHOTO MTOBEACHUS )KUBOTHBIX.

[IpucnocoOneHHOCT,  OpPraHU3MOB  KaK  pe3ylbTaT  MHKPOAIBOMOLMU.  BoO3HHKHOBEHHE
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMopdo3bl U uanoaaanTauy. [IpuMepsl NprucrocodaeHU y
OpraHu3MoB:  Mopdojoruyeckue, (QpU3HOIOTHYECKHe, OHOXMMUYECKHE, IOBEICHUECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero kpurepuu u ctpykrypa. BunooOpasoBanue kak pe3yiabTaT MUKPOIBOIIOIUH. M3omsius —
KIII04eBOi (akTop BHaooOpazoBanus. IlyTm m cmocoObl BHAOOOPAa30BaHUS: aJUIOMATPUUECKOE
(reorpaduueckoe), cuUMIATpUUYECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE» (IOJIMIUIOUAN3ALINS,
rubpuanzanys). JIuTenbHOCTh 3BOJTIOIMOHHBIX TPOIECCOB.

Mexanu3mbl (HOpMUPOBaHHS OMOIOTUYECKOTO Pa3HO00pa3usl.

Posb 3BOIIOIIMOHHON OHOJIOTHH B Pa3padOTKEe HAYYHBIX METOJOB COXPAaHCHHS OMOpazHOOOpa3usl.
MUKpPOAIBOTIONMST M KOIBOJIONUS MApa3UTOB M HX Xo03seB. MexaHu3Mbl (HOPMUPOBAHHS
YCTOHYMBOCTH K aHTUOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanumn

[Hoptpersr: C. C. YerBepukos, . Maiip.

Tabmuuer u cxembl: «MyTanoHHasE HW3MEHUYMBOCTHY, «llOmMyisimMOHHAs CTPYKTypa BHUAA»,
«Cxema mposiBiIeHHS 3akoHa  Xapau—BaitnOepra», «JIBwKymme CHIBI  IBOJIIOIUNY,
«OKoJOTHYecKass M30JIMA TOMyJsAuil ceBaHckod ¢openny, «l'eorpadguueckas wu30IALUA
JMCTBEHHUIIBI CUOUPCKON M JIMCTBEHHMIBI Jaypckoi», «llomyssiMoHHbIE BOJHBI YUCIEHHOCTH
XUIIHUKOB U JKepTB», «Cxema MEeUCTBUS €CTeCTBEHHOro otroopa», «Dopmbel OoprOBI 3a
CYILIIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3MY, «Kusble HCKOIIa€MBIEY,
«ITokpoBUTENBCTBEHHAs OKpacka JKUBOTHBIX», «lIpemympexnaromas oKpacka >KHUBOTHBIX»,
«®Puznonornueckue agantanun», «lIpucnoco0i1eHHOCTs OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,
«Kpurepun Buma», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupone», «CrnocoOsl
BunooOpa3oBanus», «l eorpapuueckoe  BHIOOOpazoBaHWE  TPEX  BUAOB  JIAHJBIIICH»,
«DKOJIOTHUECKOE BH1000pa3oBaHMe BHUIOB CcUHHI, «llomumionasl pactenuit», «KamyctHo-
peneuHbIi rTHOpHI.

O6opynoBanue: repOapu pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydela NTHIl U 3Bepei ¢
MpUMEpPaMH PA3JIMYHBIX TPHUCIIOCOONCHH, Yydeia NTUI[ W 3Bepe pa3HBIX BUAOB, TrepOapun
pacTeHuil OJIM3KUX BUI0B, 00Pa30BABIIMXCS PAa3IMUYHBIMU CIIOCOOAMHU.

JlaGopatopHas pabora «BblsiBIeHNEe N3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JlabopaTtopnass  pa6ora  «lIpucmocobmeHuss  OpraHM3MOB W HX  OTHOCHUTEJIbHAs
11eTIECO00PA3HOCTHY.

JlaGopatopHas padora «CpaBHEHUE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpoasosonust 4 €€ pe3yabTaThl

Metoabl M3y4eHHST MaKpOdBOMIONWHU. [laleoHTONIOTHYeCKHe METONbl HW3YyYeHHS HBOIIOIUH.
[epexonnbie GOPMBI U PUITOTEHETHYECKHE PSIIBI OPTAHU3MOB.

buoreorpadudeckue metoabl u3yueHus sBoitonuu. CpaBHeHue ¢uiopsl U (ayHbl MAaTEepUKOB U
ocTpoBoB. buoreorpapuueckue obnactu 3emau. BUIbI-9HIEMUKU U PETUKTHI.
OMOpHOIOTHYECKHE U CPaBHUTENIbHO-MOP(OIOTUYECKUE METOAbl HU3Y4YEHHUS  SBOJIOIMH.
'eneTnyeckue MeXaHU3Mbl 3BOJIOLMU OHTOr€HE3a W TMOSBJICHHS 3BOJIOIMOHHBIX HOBIIECTB.
I'omosornyHbIe U aHAIOTWYHBIC OpraHbl. PyauMeHTapHBIE OpraHbl U aTaBU3Mbl. MOJEKYISpHO-



reHeTUYecKre, OMOXUMHUYECKHE U MAaTEeMAaTUYECKUE METO/Ib U3YUYECHHSI 3BOITIOIUH. [ OMOTOrHUHbIE
reHbl. COBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPpOMOCOMHBIE MyTallU{ U 3BOJIIOLMSI TEHOMOB.

OOmue 3akoHOMEepHOCTH (TIpaBWIIa) 3BOMIONUU. [Ipunyun cmenvt @yukyuti. HeoOpaTumMocThb
3BOJIIOLMHU. AJJanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOLIHH.

JdemoHcTpauuu

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, @. Mromnep, 3. I'ekkensb.

Tabmuier u cxeMbl: «DWIOTEHETHYSCKUN psl  JIOMIATN», «APXEONTEPUKC», «3BEpOo3yObIe
smepb», «Crerouedansny, «Pununodursy, «CeMeHHble NanopoTHUKN», «buoreorpaduyeckue
30Hbl 3eminu», «[pelid konTHHEHTOBY», «Penuktby, «HawanpHble cTaauu >MOPUOHATIBLHOTO
pa3BUTHS [TO3BOHOYHBIX JKUBOTHBIX», «I OMOJOrMYHbIE U AHAJIOTMUYHBIE OpraHbl», «PyIUMEHTH,
«ATaBU3MBDY, «XPOMOCOMHBIE HAOOpbI 4YeJIOBEeKa M IIMMIIAH3e», «[JaBHBIC HaNpPaBICHUS
3BOTIOLIMMY, «O0IIHE 3aKOHOMEPHOCTH SBOJIFOIIHI.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTATKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.
Tema 4. IIponcxoxneHue U pa3BUTHe )KM3HU HA 3emJie

Hayunble TMmoTe3bl MpOMCXOXKACHUS XKU3HU Ha 3emiie. AOuoreHe3 M maHcnepmus. JloHay4yHbIe
MIPEJICTABJICHUS O 3apPOXKACHUU KU3HU (KpeaunoHu3M). ['Umoreza mocToSHHOTO caMO3apOoXkKACHUS
KU3HU U e€ onposepxeHue onbitamu . Peau, JI. Cnamnanuany, JI. Iactepa. [Ipoucxoxnenue
KHU3HU U acTpOOUOJIOTUS.

OcHoBHbBIE JTambl HEOPraHWYECKOW sBoironuu. I[lnanerapHas (reonoruueckas) HBOIIOLHS.
XuMmudeckas 3BOJOLNA. AOMOTEeHHBI CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOpraHueckux. OnpIT
C. Mumnepa u I'. FOpu. OGpazoBanue noimumepoB u3 MmoHomepoB. Koareparnas rumoreza A. U.
Omnapuna, rumnore3a nepBudHoro Oymnpona J[x. Xonzeiina, reneTnueckas rumnore3a . Mémnepa.
Pu6Gosumer (T. Yek) u rumoreza «wmupa PHK» V. T'mnGepra. @opmupoBanue memOpaH H
BO3HUKHOBEHHE IIPOTOKJIETKH.

Hcropus 3emnu u MeTonbl €€ nzydeHus. Mckonaemble opraHM4eckre OCTaTKU. I eoXpoHoIorus u
e€ meroabl. OTHOCUTENbHAS U a0COJIOTHAsE T€0XpOHOJIOorus. ['eoxpoHoIornyeckas 1Kaga: 30HbI,
3pBbl, IEPUOJIbI, STIOXU.

HavanpHbple oranel opraHmdeckoi dpomonuu. [losBiaeHWe M JBOMIONUSA NEPBBIX KIETOK.
Opomonuss Metabonu3Ma. Bo3HuKHOBeHHE mepBbIX dKocucTeM. CoBpeMeHHble MHMKpPOOHBIE
OMOIUIEHKM Kak aHajor mepBblx Ha 3emiie coodmectB. CtpomaTtonuTsl. Ilpokapuorel u
3YKapHUOTHI.

[Ipoucxoxxaenue 3ykapuoT (cuMOMOreHe3). OBOJIOIMOHHOE IPOUCXOXKJEHHE BHUPYCOB.
IIponcxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyMI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl ABOJIIONMH BBICHIMX pacTeHUid. OcHOBHBIE apoMopdo3bl pacTeHuid. Buixon
pactenuii Ha cymly. [losiBieHHE CHOpPOBBIX pacTeHM M 3aBoeBaHME HMMHU cymd. CeMeHHbIE
pactenust. [IponcxoxaeHne NBETKOBBIX PACTEHU.

OcCHOBHBIE 3Tallbl BOIONUK XKUBOTHOrO MUpa. OCHOBHbIE apoMOp(03bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX THIOB. [lepBbie XOpA0BHIE KUBOTHEIE.
XKuzup B Bojme. OBomouus MO3BOHOYHBIX. [Ipomcxoxnenue ampuOuidi U penTHIMM.
[Ipoucxoxxaenne wmiexkonuraroumx ©u ntull. [IpuHnun xmoueBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3zButne xu3HM Ha 3emiie MO 3paM U TEpUOAAM: apXeil, MPOTEPO30H, MaAIEC030i, ME3030MH,
KaiiHo30H. OO11ast XapaKTeprCTUKa KJIIMMaTa U reoJornueckux npoueccon. [losBnenue u pacuset
XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBHMsS W BIMSHHE Ha Ta3oBBIH COCTaB
aTMocQepBhl.



MaccoBble BBIMUPAHHS — SKOJIOTHYECKHE KPU3UCHI NpOonuIoro. IIpuunHbl U CIIeACTBHST MacCOBBIX
BbIMUpaHuii. COBpEMEHHBIN IKOJIOTHYECKUN KPU3HC, ero ocobeHHocTH. [Ipobiema coxpaHeHHs
O6uopazHooOpasus Ha 3emIe.

CoBpeMeHHass cHCTEMa OpPraHMYeckoro Mupa. [IpuHIMOB KIacCH(pHUKAIMU OPraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHE TPYIIITBI OPraHU3MOB.

JdemoHcTpauuu

[loprpersr: @. Peau, JI. Cnamnanuanu, JI. Ilactep, . U. Meunukos, A. W. Onapun, [Ix.
Xonaeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombiTa . Pemm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIo
caMo3apokJeHus xu3Hu», «Cxema omnbita C. Mumnepa, I'. IOpu», «3Ttanbsl HeopraHU4ecKoi
IBONIIOLIMMY, «l'eoxpoHosornueckas mkana», «HadanpHbple 3Tanbl OPraHUYECKON HBOJIIOLUNY,
«Cxema 00pa3oBaHUs yKapHOT MyTEM cUMOUOTeHe3a», «Cuctema sXuBor nMpupoas», «CTpoeHue
BUpYyca», «Apomopdo3bl  pacTeHuit», «Punuogute», «OIHOKIETOUYHBIE  BOJOPOCIN,
«MHoroknerounsle  Bopopociany», «Mxu», «llanmoporHukm», «l[’'0J0CEMEHHBIE pPACTEHUSY,
«OpraHbl ITIBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHUPA», «ApoMopdo3bl
KUBOTHBIX», «lIpocrerimue», «Kumeunononoctusie», «llmockue yepBu», «HICHUCTOHOTHEY,
«Pp10BI», «3eMHOBOnHBIE», «lIpecmbikaromuecsy, «lItuuby, «Muekonutaromue», «Pazpurue
KU3HU B apxeiickod spey, «Pa3Burue XU3HM B IPOTEPO30MCKOU 3pe», «Pa3BuTHe XKU3HU B
N1aJIe030MCKOM 3pe», «PazBUTHE XKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KaWHO30MCKOU
ape», «COBpeMEHHAsI CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repbapuu pacTeHUI Pa3MYHBIX OTAETOB, KOJJICKIUHA HACEKOMBIX, BIIAXKHBIC
npenaparbl )KMBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJJIEKIIMM WUIJIOKOKUX, CKEJIEThl MTO3BOHOYHBIX
KUBOTHBIX, Yyuesa NTULl U 3BEpPEH, KOJJIEKIIUU OKaMEHEJIOCTEN, MOJIE3HBIX UCKONAEMbIX, MYJISHKH
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas sadoparopnas padora «MoaenupoBanue onbsiToB Musuiepa—tOpu no uzydenuro
abMOTreHHOT0 CUHTE3a OPraHMYECKUX COEMHEHUH B IEPBUYHON aTMOC(epey.

JlabopaTopHasi padora «/3y4yeHne 1 onMcaHne UCKOMAEMbIX OCTaTKOB IPEBHUX OPraHU3MOBY.
IIpakTnueckas padora «l3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUH Pa3HBIX OTAEIOBY.
IIpakTnueckas padora «l3yuyeHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaenue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun anTpononaoruu. Meroibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TMPEACTaBICHUM O MPOUCXOXKAECHUU 4YelloBeKa. PelurnosHele  BO33pEHHUS.
CoBpeMeHHbIE HaAyYHbIE TEOPHH.

CxoncTBO uenoBeKa € JKUBOTHBIMU. (CHCTEMAaTHUECKOE IOJIOXKEHUE uenoBeka. CBUAETENbCTBA
CXOJICTBA YEJOBEKA C JKUBOTHBIMM: CpPaBHUTEIbHO-MOP(OIOrHYecKre, 3MOpPHOJIOTHYECKHE,
¢usnonoro-oMoXxuMHueckue,  mnoseaeHuyeckue.  OTnMyMs  4esloBeKa  OT  JKUBOTHBIX.
[IpsiMoxo’keHNe U KOMITJIEKC CBS3aHHBIX C HUM IpU3HAKOB. Pa3BuTHe TOJIOBHOTO MO3ra U BTOPO
CUTHAJIbHOW CUCTEMBI.

JBwxymme cuibl ((pakTopbl) aHTpororeHesa: Ouosiorndyeckue, coruaibHble. COOTHOIIEHHE
OMOJIOTUUECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHESE.

OcHOBHbBIE CTagUM aHTpOIIOTeHe3a. PaHHUe uyesnoBekooOpa3Hble 00€3bsiHbl (MPOKOHCYINBI) U
paHHUE TOHTHIBI — OOIIME MPEeIKU YeTOBEKOOOPa3HBIX 00€3bsH M JI0Je. ABCTPANIONUTEKU —
IBYHOTHE Mpeaku Jojaed. YemoBek ymenblid, epBble M3TOTOBICHMs Opyauil Tpynaa. UemoBek
MPSIMOXOJIALINI W TIEpPBBIM BBIXOJ JtoJed 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
o0 MpeIoK HeaHAEepPTAIbCKOrO YellOBEKa M YeloBeKa pa3yMHoro. YeaoBek HeaHIepTaabCKUN
KaK BHJ JIIOJEH XOJIOAHOIO Kiumara. YenoBek pa3yMHbIH COBPEMEHHOIO THIA, JAEHHCOBCKHI
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.
DBOJIIONMST  COBPEMEHHOTO 4YeJIOBEKa. ECTeCTBEHHBIM OTOOp B TOMYJAIMAX YeJTOBEKA.
MyTarnuonHsIid miporiecc U nosmMopdusm. [lomynsiuoHHbIe BOJHBI, apeid TeHOB, MUTpAIUs U
«3¢ ekt ocHOBATENSH» B MOMYJISIIHUAX COBPEMEHHOTO YeIOBEKa.



UYenoseueckue packl. [lorstue o pace. bonpime pacel: eBporeonHas (€Bpa3uiickas), aBCTpayio-
HerpoujHas (PKBaTOpHabHAs), MOHTOJOWAHAs (a3MaTCKO-aMepHKaHCKas). Bpems u myTn
paccesieHusl 4ejoBeKa Mo IulaHere. EMMHCTBO uenoBedeckux pac. HayuHas HecOCTOSTENBHOCTb
pacuzma. [IprcrnocobIeHHOCTh YelnoBeKa K pasHbIM YCIOBHUSM OKpY’Karouie cpensl. BiusHue
reorpaduyeckoil cpeapl U peiida reHoB Ha MOP(OIOTHIO U PUINOIIOTHIO YEIIOBEKA.
MexIucuuIIMHApHbIE METObI B (U3NUYECKOM (OMOJOTrHYeCcKOi) aHTPOIOIOT M. DBOIIOLMOHHAS
AHTPOIIOJIOTHUS U MAJICOAHTPOIIONIOI Ul YEJIOBEUECKUX MOMyJIsuil. bruocounanbHble Hccae10BaHus
IIpUPO/BI ueoBeka. MccaenoBaHue K03BOIIOIUN ONOJIOTMYECKOT0 U COLIMAIBHOTO B UETIOBEKE.
JdemoHcTpauuu

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

Tabmuiet 1 cxeMbl: «MeToIbl aHTPOIIONOTHIY, «[ 0JTOBHON MO3T YenoBekay, «UemoBekooOpa3Hbie
00e3bsiHBI», «CKeNeT 4eloBeKa U CKeJeT IuUMIaH3e», «PyIuMeHThl U aTaBU3MbD», «/IBrKymue
CWJIBl AHTPOIIOTEHE3a», «ODBOJIIOLIUOHHOE JPEBO YEIOBEKa», «ABCTPATONUTEK», «YemoBek
yMmenbliiy, «YenoBek — mpsmoxoasmuiiy, «JleHucoBckuit  yenoBek»  «HeanaepTanbubiy,
«Kpomanbouubs», «IIpeaku yenoBekay, «ITambl IBOJIOLNN YETIOBEKay, «Pachl 4eoBeKay.
O6opynoBaHue: MyJSDKM OKaMEHEJIOCTEHM, MpEeIMETOB MaTepUualbHONW KyJIbTYpbl IPEIKOB
yenoBeka, penpoaykuuu (pororpadum) KapTHH ¢ MUGDOIOTUYECKUMU U OUOIEHCKIMH CIOKETaMH
MIPOUCXOXKACHUS 4eJoBeka, ¢ororpaduud HaXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJET
YeJloBeKa, MOJIENIb Yepera 4YeJOoBeKa M yeperna HIMMIIaH3€, MOJENIb KHUCTH YelIOBEeKa U KHCTU
LIMMIIaH3€, MOJEIIN TOpCca MPEIKOB YEJIOBEKA.

JlabopaTopHnasi padora «l/3yyeHue ocoOEHHOCTEH CTPOEHHUs CKelleTa YENOBEKa, CBSA3aHHBIX C
MPSAMOXOKICHUEM.

IIpakTnueckas padora «l3ydyeHne 3K0JI0rMYECKUX aJalTallMi YETOBEKay.

Tema 6. JDxoJiorusi — HayKa 0 B3aUMOOTHOUIEHHSIX OPraHM3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpYkawlueil cpenoi

3apoxeHue u pa3BuTHe sKosoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeBepriosa, D.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3nensl u 3agaun 3xonoruu. CBsi3b 9KOJIOTHU C JPYTHMH
HayKaMH.

Metoapl 3xonoruu. IloneBbie HaOmoAeHHS. OKCIEPUMEHTHI B SKOJOTMHM: MPUPOJIHBIE U
nabopaTopHble. MojenupoBaHue B HKOJOTUH. MOHUTOPUHI OKpY>KalOLIeH CpeJbl: JIOKaJIbHBIH,
pPErMOHANbHBIN U TT00aTbHBIN.

3HaueHue HKOJIOIMUECKUX 3HAHWUU NI 4esloBeKa. DKOJIOTMYECKOE MHPOBO33pEHHE KaK OCHOBA
CBSI3€M YeJIOBEYECTBA C MPUPOAON. DOPMUPOBAHUE IKOJOTHUECKON KYJIBTYPbl U SKOJIOTHYECKOU
IPaMOTHOCTH HaceJIECHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®. Pynwe, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmuier u  cxembl: «Pasznmensl skxonmorum», «Mertoasl 3konorum», «Cxema MOHUTOPHHTA
OKpYKaroIlen Cpeph».

JlabopaTopnasi padora «/3ydeHre METO10B 3KOJIOTHYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTaAHUS

Dxonorndeckue (GakTopel M 3aKOHOMEPHOCTH HX JercTBUs. Kiaccudukarus 3KOJIOTHYECKHX
(bakTopoB: abHOTHYECKUE, OMOTHYECKHE, aHTpomoreHHele. OOIIMe 3aKOHOMEPHOCTH JEHCTBHUS
skosoruueckux (akropos. IIpaBuno munumyma (K. Ilnpenrens, FO. JInOux). TomepaHTHOCTD.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnyeckue ¢akrtoppl. CBeT Kak 53kojormdeckuili ¢akrop. JlelicTBue pa3HBIX Yy4acTKOB
COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. OKOJIOTMYECKHE TPYIIbl PAaCTEHUH M HKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CurHanpHas poisib cBera. doTonepruoausm.

Temneparypa kak odkojoruueckuii (akrop. JleiictBue Temmeparypsl Ha  OpPTaHHU3MBI.
[TolKnIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.



BnaxxnocTs kak skonorudeckuii dakrop. [IpucnocobneHuss pacTeHUi K MOACPKaHUIO BOJTHOTO
Oamanca. Kmaccudukamuss pacTeHUH MO OTHOIIEHHIO K Boje. lIpucmocoOsieHusi KMBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl  OOWTaHUS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3MAYIIHAs, TIOYBEHHAs, TIJyOMHHASA
MOJNOYBEHHAsI, BHyTpUOpraHu3MeHHass. DU3HKO-XUMHUYECKHE OCOOCHHOCTH cpell OOUTaHUS
opranu3moB. [Ipucnoco0aeHuss OpraHu3MoB K KU3HU B Pa3HbIX Cpeaax.

buonoruueckue putmpl. BHemHune um BHyTpeHHHE pUTMBL. CyTOUHBIE M TOAMYHBIE PUTMBI.
[TpucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHUH KU3HH.

Kusznennsie hopmbl opranu3MoB. [lonaTue o xu3HeHHol Gopme. KusHeHHbIE (OPMBI pACTEHUIN:
JepeBbsl, KYCTapHHUKH, KyCTapHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE
(OpMBI JKUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCcOOEHHOCTH CTpoeHus: u o0Opasa
KU3HU.

buotnueckue dakrtopsl. Buabl OHOTHUECKMX B3aUMOJEHCTBUIN: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢popmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAINU3M (KBapTUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpodudueckne B3aumMopeiicTBus (Tonmudeckue, Gpopudeckue, hadpuueckue).
3HayeHne OMOTHYECKMX B3aUMOJCHCTBUIN /ISl CYIIECTBOBAHUS OPTraHU3MOB B Cpele OOWTaHWMS.
[TpuHIMI KOHKYPEHTHOTO UCKIIOYECHHUS.

JdeMoHcTpanun

Tabnuis! U cxeMbl: «JKojgorudeckue GpakTopsl», «CBETOBOM CNEKTP», « IKOJIOTMUECKHE IPYIIIbI
KUBOTHBIX I10 OTHOLIEHMIO K CBETY», «TelIOKpOBHbIE >KUBOTHBIEY, «XOJIOJHOKPOBHBIE
KHUBOTHBIEY», «DU3MONOrMYECKHE aJanTaluu >KUBOTHBIX», «Cpeasl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue put™mely, «KuszneHusie Gopmbl pacTeHui», « Ku3HeHHbIE (GOPMBI KUBOTHBIX),
«9KocHCTEMa IIMPOKOIMCTBEHHOIO Jieca», «JKOocHUcTeMa XBoitHoro ieca», «llemu nuranus»,
«XuiHuuectoy, «llapazutuzmy», «Konkypenuus», «CumoOnos», «KommeHcamuzmy.
ObopynoBanue: repOapuy pacTeHU M KUBOTHBIX, MPUCIIOCOOIEHHBIX K BIMSHHUIO Pa3IMYHBIX
9KOJIOTUYECKUX (HaKTOpOB, TepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX
pacTeHuil, CBeTOIIOOMBBIE, TEHENIOOMBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE pacTeHHs, TepOapun u
KOJUIEKIIMH TEIUIONI0OMBBIX, 3MMOCTOMKUX, MOPO30YCTOWUYMBBIX PACTEHUH, Uyyena IITULl U 3Bepei,
repbapuy pacTeHWil, OTHOCSAIIMXCA K Trurpopuram, kcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHusl JaHHBIX TIPYMI, KOJJIEKIUH >KUBOTHBIX, OOMTAIOIIUX B Pa3HbIX cpelax, repoapuu u
KOJJICKIIUM PACTEHUH M KUBOTHBIX, OONAJAIOIMX YEepPTaMU IMPHUCIOCOOJIEHHOCTH K CE30HHBIM
W3MEHEHUSAM YCJIOBUM JKU3HU, repOapuu M KOJUIEKIIMM PACTEHUN U KUBOTHBIX pPa3IMYHbIX
KU3HEHHBIX (OpM, KOJUIEKIMH SKUBOTHBIX, YYacTBYIOIIUMX B pPa3IUYHbIX OHMOTHYECKUX
B3aUMOJEHCTBUSAX.

JlaGopatopHas padora «BpisiBieHre MpUcIIocoOIeHN OPraHU3MOB K BIUSTHUIO CBETaY.
JlabopaTopHasi pabora «BolsiBneHre npucnocodaeHnii OpraHu3MoB K BIUSHUIO TEMIIEPATYPhD».
JlaGopaTopHas padoTa «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT OOUTAHUS.
Tema 8. Jkoj10rusi BUAOB M NOMYJIANMIA

DKoJoTHYecKHe XapakTepucTUku nomynsuuu. [lomynsmus kak Ouonorudeckas cucrema. Poib
HEOJIHOPOAHOCTH cpeabl, (usnueckux OapbepoB U ocoOeHHocTel OWOoNOrMM BHJOB B
(hOopMUPOBaHUM TIPOCTPAHCTBEHHON CTPYKTYpbI NOMyssiuii. OCHOBHBIE MOKA3aTENH MOMYJIALUN:
YHMCJIEHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJI0BAsl CTPYKTYpPa, POKAAEMOCTH, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUS.

Dkojorudeckas CcTpykTypa mnonyisuuu. OIleHKa YHCIEHHOCTH mnonyisuuu. JluHamuka
MOMYJISAUN U €€ peryisiuus. buornueckuil moTeHuan nonyasuuu. MoaenupoBaHue TUHAMUKH
nonynsauuu. Kpuble pocra uncieHHocTd nonyisuuu. Kpusble BbDKuBaHuUA. Perynsanuns
YHUCICHHOCTH TMOMYJSIUMA: pojb (PAKTOPOB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTH.
DKoJyioruueckue crpareruu BunoB (r- u K-ctparerun).



[TonsTHe 00 ’KOMOTHYECKOM HUIIEe BUaa. MecTooOuTanne. MHOTOMEpHas MOZACIb 3KOJIOTHYECKOM
Humm JIx.M. Xatunncona. Pazmepsl skonornyeckoil Humu. [loTeHIManbHas U peain30BaHHas
HUIILIY.

Bun kak cucrema mnomynsuuid. Apeansl BHJIOB. Buasl M HMX OKU3HEHHbBIE CTpPaTErHH.
DKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJIEHUS U MUTpalUil >KUBOTHBIX. buojormyeckue MHBA3WU Yy EPOJHBIX
BHJIOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaT4nHCOH.

Tabmuipl U cxembl: «DKOJOTHYECKHE XapakTEepUCTUKU mnonyisiuuny, «lIpoctpancTBenHas
CTPYKTypa momyssiuu», «Bo3pacTHele mnupamuabl nomyiasuun», «CKOpOCTh —3acesieHHst
MOBEPXHOCTU 3eMJIM pPa3IU4YHbIMM OpranuzMammu», «Monens skonoruyeckod Humm J[x. .
XaTuyuHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKINN )KUBOTHBIX.

JlabopaTopHas padora «IIpucrnocobnenus ceMsiH paCTeHUM K pacCeICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHEe CHCTEMBbI.

CooOmiecTBa opraHnu3MoB. buoiieHos u ero cTpykrypa. CBsizu MeXa1y OpraHu3MamMu B OMOIIEHO3E.
Okocuctema kak oTkpbiTas cuctema (A. J[x. Tencnu). @yHKIMOHATBHBIE OJIOKH OPTaHHU3MOB B
HKOCHUCTEME: TPOIYIIEHTHI, KOHCYMEHTBI, penyleHThl. Tpodudeckue ypoBHu. Tpoduueckue nenu
u cetn. AGnotnueckne 0J10ku sKocucTeM. [104BBI U UIIBI B 3KOcUCTeMaX. KpyroBopoT BemiecTs u
MOTOK SHEPTUU B IKOCHUCTEME.

OcHoBHbIE MTOKa3aTean dKOCUCTeMbI. bruomacca u nmpoaykuusa. DKOJIOTHYECKUEe MUPAMUIbI YUCEIL,
OMoOMacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouku. @Pnykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKUecCHH. [lepBUYHBIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL.  AHTPOIOTEHHBIE  BO3JEUCTBUA Ha  Cykineccud. KimMakcHOe — COOOIIECTBO.
bropa3znoobpazue 1 moJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[IpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p U peKk. IKocucmemvl Mopeli U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nNyCmblHb.

AHTpONOre€HHbIE HIKOCUCTEMBI. ATpOosKOocucTeMa. ArpolieH03. Pa3nnuus Mex1y aHTpOIIOreHHBIMU
Y IPUPOJHBIMH KOCHCTEMaMHU.

YpOoskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. lopoxackas ¢uopa u ¢ayHa.
CuHaHTponu3auus ropojackod  QayHbel. buonormueckoe ©  XO34HCTBEHHOE 3HAYEHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJACHCTBHUI OpraHU3MOB B dKocucTeMax. Pojb
KackaoHoeo 3pgexma u 6ud06-30upukamopos (Kuouesvix 6udos) 6 OYHKYUOHUPOBAHUU
akocucmem. llepeHOC PHEPIUM U BEUIECTB MEXKIY CMEXHBIMU SKOCHUCTEMaMH. YCTOWYHUBOCTD
OpraHU3MOB, TMOMYJSIIUIA M 5SKOCHUCTEM B YCIOBUAX E€CTECTBEHHBIX M AHTPONOTE€HHBIX
BO3JICHCTBUM.

Mexanuzmbl 6030eticmeus 3a2psa3HeHUll pazHblX Munog Ha cyOopeaHusMeHHOM, OP2aHUBZMEHHOM,
NONYNAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl  IKOJLOSUHECKO20  HOPMUPOBAHUSL
AHMPONO2eHH020 6030elicmaus. MeToJoIOTHsI MOHUTOPHHIA €CTECTBEHHBIX M aHTPOIOTEHHBIX
9KOCHCTEM.

JdemMoHcTpauuu

[Toptper: A. JIx. Tencau.

Tabmumer u cxembl: «CTpykTypa OHOLIEHO3a», «IKOCHUCTEMa MIMPOKOIMCTBEHHOTO JIEcay,
«JKocucTeMa XBOMHOTO Jjecay, «DyHKIMOHANbHBIE TPYIIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B d3kocucremey, «llemn nuTaHus (macTOuIHAs, JETPUTHAsN)»,
«OKoyornyecKas mupammja 4ucen», «IKoJoruueckas mupamuaa OMoMacchl», «IKOJOrndecKas
nupamuia 3aeprun», «OdpazoBanue 6onotay, «llepBudHas cykieccus», «BoccTaHoBIeHHE Jieca



nocJie moxapay, «JKocucTema o3epa», «ArpoueHosy», «Kpyropopor BelIecTB U MOTOK SHEPTUU B
arpoueHose», «IIpumeps! ypooskocuctem.

Ob6opynoBanue: repbapum pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Yydesa MTHUI] U 3Bepei, repbapuu
KYJIbTYPHBIX M JTUKOPACTYIIUX PACTCHHIA, aKBAPUYM KaK MOJIEIIb SKOCHCTEMBI.

IpakTuyeckasi padora «/3yueHue u onrcaHue ypoOIKOCHCTEMBD».

JlabopaTopHas pa6ora «/I3yuenue pasHOOOpa3us MEIKUX MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
9KOCUCTEMAX).

IDKCKypeust «DKCKypcHus B THIHYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK, €IIbHUK, Ha
CYXOJOJbHBIN WM IIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCeKypeus «IKCKypCHsl B arpodKOCHCTEMY (Ha MOJIe WIIA B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obOmeranerapHas o0oyiouka 3eMid, TIIe CYIIECTBYET WM CYIIECTBOBAJIA JKU3Hb.
PazButue npencraBnenuit o Omocdepe B Tpymax O. 3rocca. Yuenue B. WM. Bepnamackoro o
6uocgepe. O6mactu 6uochepsl u e€ cocras. JKupoe BemecTBo Ouochepsl ¥ ero PyHKIHU.
3aKOHOMEPHOCTH CymiecTBoBaHus Ounochepsl. OcobeHHOCTH OHWOChEphl Kak TII00ATBHOM
skocuctembl. JluHammyeckoe paBHOBecue B Oumocdepe. KpyroBopoTbl  BemiecTB |
OroreoXnMMHYECKHe IUKIIBI (Yriiepo/a, a3ota). PUtMuuHoCTh sBieHuit B 6uocdepe.

3onanbHOCTh Ouocdepnl. [lonstue o Ouome. OcHOBHBIE OMOMBI CyIIW: TYHJpa, XBOWHBIE Jeca,
CMCIIIaHHBIC ¥ MIMPOKOJIMCTBEHHBIC JIeca, CTENH, CaBaHHBI, ITyCTHIHU, TPOMUYECKHE Jieca,
BbICOKOTrOphsl. Kinmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (YHKIHMS >KUBBIX CHCTEM, OLIEHKA HUX PECYpCHOr0 NOTEHIMana U OuochepHbIX
GbyHKIUi.

JdemMoHcTpanuu

[Toptpets: B. U. Bepnanckuit, 3. 3rocc.

Tabmuuer um cxembl: «l'eocdepsr 3emnn», «KpyroBopor asora B mpupoxae», «Kpyrosopor
yriaepoaa B mpupoje», «KpyroBopoT kucnopona B mpupojae», «KpyroBopot Boabl B MPHPOAE»,
«OcHOBHBIE OMOMBI cyminy, «Kinumaruueckue nosica 3eman», « Tynapay», «Taiiray, «CMeranHbIi
necy, «lupokonucTBeHHsbI ecy, «Ctenby, «CaBanHay, «[lycTeinsy, « Tponnueckuii necy.
ObopynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH >KHBOTHBIX.

Tema 11. YestoBek M OKpykawuias cpeaa

DKOJOTHYECKHe KPU3UChl M WX NpU4YuHBL. BosneiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3IYIITHOUW cpenpl. OxpaHa BO3ayxa. 3arps3HeHue BOAHOUM cpeabl. OXpaHa BOIHBIX PECYPCOB.
Paspymenne noussl. OxXpaHa MOYBEHHBIX pecypcoB. VI3MeHeHne Kinmara.

AHTpOIIOTeHHOE BO3CHCTBHE HA PACTUTENBHBIN W KUBOTHBIA Mup. OXpaHa PacTUTEIHHOTO H
KUBOTHOTO MUpa. OCHOBHBIE IPUHIIUIIBI OXpaHbI Tpupoibl. KpacHbeie kauru. Ocobo oxpaHseMbie
npupoansie Teppuropun (OOIIT). boranuueckue casibl U 300JI0TMYECKUE TAPKH.

OCHOBHBIE TIPHHIUIIEI YCTOWYHUBOTO PA3BUTHS YEJIOBEUECTBA W MPHPOJBL. ParuoHanbHOE
IPUPOJIONIONB30BAaHUE M COXpaHEHHE OHOJOrMyeckoro pasHooOpazus 3emin. OOmue
3aKOHOMEPHOCTH TI00ATBHBIX SKOJOTHYECKUX KpU3HcoB. OCOOEHHOCTH COBPEMEHHOIO KpU3nca 1
€T0 BEPOSITHBIC TIOCIICACTBHSI.

PazBuTne METOOB MOHWUTOPHHTA Pa3BUTHS OINACHBIX TEXHOTCHHBIX TporeccoB. CucmemHvle
uccnedosanus nepexooa K pecypcocbepezarowjeii. U  KOHKYPEHMOCNOCOOHOU  dHepeemuxe.
Buonoeuueckoe pasnoobpasue u oOuopecypcvl. Hayuonanvhvie un@opmayuonHsvie cucmembl,
obecneuusaowue OOCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX BUO08 U IKOCUCTNEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U cnocob6os 060pvbObl ¢  OUONOBPEIHCOCHUMU.
Pexoncmpykyua mopckux u HazemMHubIX 9KOCUCTNEM.

JdemMoHcTpanuu

Tabmuubl 1 cxeMbl: «3arps3HeHHE aTMOChephl», «3arps3HeHHEe THAPOCEPh», «3arps3HEHHE
nouBsl», «llapHukoBBI AddekT», «Ocobo oxpaHsemble MPUPOAHBIC TEPpPUTOPUNY», «Momenun
yIPaBISIEMOTO MUPAY.



Ob6opynoBanue: hororpadun oxpaHsSEMbIX pacTeHH U KUBOTHBIX KpacHoil kauru Poccuiickoit
®enepanun, KpacHol KHUTH perroHa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaunmenoBanue pa3znenoB u TeMm Komnue JlesTenpHOCTh YUUTENS C YYETOM
YPOKa |  mporpamMMsI CTBO MpOrpamMMbl BOCITUTAHUS
o 4acoB
nopsiz
Ky
1 buonorus xak Hayka 1 * IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX
2 JKuBbIE CHCTEMBI U UX U3YUYCHHE 2 (dhopM pabOTHI yyarmxcsi:
3 bronorus KieTku 2 UHTEJJICKTYalbHBIX UTD,
4 XuUMHYECKasi OpraHu3alus KIETKH 10 CTUMYJIUPYIOIIUX ITI03HABATEIbHYIO
5 Ctpoenue U GyHKIIUU KICTKH 8 MOTHMBALIUIO IIKOJIHUKOB; JUCKYCCUH,
6 OGMeH BeIeCTB H IPEBPAIICHHE KOTOPBIE JTAIOT YYALIIMCS BO3MOXHOCTb
JHEPrUU B KIIETKE HpI/IO6peCTI/I OITBIT BEACHU S
Hacnenctennas wuHbopManus u 9 KOHCTPYKTHBHOTO JIHAJIOra; IPyIIOBOM
peansanys eé B KIETKe paboThl wiK paboThl B apax, KOTOPbIE
) YKU3HEHHDBIH UK KIETKH 6 ydaT IIKOJIbHUKOB KOMaH/IHOM paboTe
9 Crpoenue U pyHKIUH OPraHu3MOB 17 B3aHMOJICHCTBHIO C APYTUMH JICThMH;
10 | Pasmuoxenue u pasBuTHe g * BKIJIFOYICHHC B yPOK HTDOBBIX
OpTaHU3MOB HPOLEAYP, KOTOPbIE OMOraoT
CeneTika _ Hayka o MOZICPIKATE MOTHBALIHIO JeTel K
11 | HacieACTBEHHOCTH M M3MEHYMBOCTHU 2 TIOJTyHCHHIO SHAHIH, HATTKUBAHHIO
OpTaHH3MOB MO3HTHBHBIX MCHUIMTHOCTHBIX
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 OTHOLICHUN B KJIacce, OMOratot
13 | 3axk0oHOMEpHOCTH U3MEHYMBOCTH 6 YCTaHOBIICHHIO I00pOXKeNaTebHOM
14 | I'eHeTuka yenoBeka 3 ATMOC(EpbI BO BpEMS ypOKa;
* HCIOJIb30BAHNE BOCITUTATEIbHBIX
15 | Cenexkuusi OpraHu3MoB 4 .
BO3MOKHOCTEH cosiepKaHus y4eOHOTO
16 bruotexHonmorus ¥ CHHTETHYECKas 4 Mpe/IMeTa Yepe3 IEMOHCTPAIIHIO TETSIM
Onomorns IIPUMEPOB OTBETCTBEHHOTO,
I'paXXJJaHCKOT'O TIOBEJICHUS, TIPOSIBICHUS
YeJI0BEKOII00Us U J0OpOCepACYHOCTH,
yepe3 NoA00p COOTBETCTBYIONIUX
TEKCTOB JJISl UTSHHUSI, 3a71a4 JUIsI
peleHus, TpoOIeMHBIX CUTyalui 17
00CyXIeHUS B KJIacce;
NpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
(dhopM pabOTHI yyaIuxcs:
17 | O6061menue 1 UHTEJUIEKTYaJIbHBIX UTD,
CTHUMYJIMPYIOIINX ITO3HABATEIHHYIO
MOTHBAIUIO IIKOJILHUKOB; TUCKYCCHUH,
KOTOPBIE JTAIOT YYAIIMCS BO3MOXXHOCTb
IpUOOPECTHU OMBIT BEACHUS
KOHCTPYKTHBHOTO JTHAJIOTa; TPYIIIOBOH
paboThI UM paboTHI B apax, KOTOPbIE
ydaT IIKOJIbHUKOB KOMaHTHOW paboTe
B3aMMOJICHCTBHIO C IPYTUMH JETbMHU.
OBUIEE KOJIMYECTBO YACOB 11O 102
[TPOTPAMME

11 KJTACC




No HaunmenoBanue pa3nenoB u Tem Konnue JleaTenbHOCTh YUUTENS C yUETOM
YpOKa IIPOrpamMMBbl CTBO nporpaMmbl BOCIIUTAHUA
o 4acoB
nopsiz
Ky
3apoxACHUE U pa3BUTHE * IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX
1 ABOJTIOIIMOHHBIX MTPEACTABICHUH B 4 (hopm paboThl ydanuxcs:
OHMOJIOTHH HMHTEJUICKTYyaJIbHBIX UTP,
2 Mukpo3BodIOIHS U €€ pe3yJIbTaThl 14 CTUMYJIUPYIOLIUX MTO3HABATEIBHYIO
3 MaxkpodBomronus u €€ pe3yabTaThl 6 MOTHBAIMIO IIKOJILHUKOB; IUCKYCCHH,
4 [IpoucxoxaeHue u pa3BUTUE KUZHU 15 KOTOpBIE JAIOT y4alUMCs BO3MOKHOCTh
Ha 3emie MPUOOPECTH OIBIT BEICHUS
5 HpOI/ICXO)KI[eHI/Ie yeJioBeKa — 10 KOHCTPYKTUBHOI'O JUajiora, I‘pyr[HOBOﬁ
AHTPOIIOTeHE3 paboThI Wi pabOTHI B Mapax, KOTOPHIE
DKOJIOrUs — HAyKa O y4aT MKOJbHUKOB KOMaHAHOM paboTe u
6 B3aMMOOTHOIIIEHUAX OPTAaHU3MOB U 3 B3aUMOJICUCTBUIO C JIPYTUMH JE€THMH;
HAJOPTaHU3MEHHBIX CUCTEM C ¢ BKJIIOYCHUC B yPOK UI'POBBIX
OKpY’Karoleil cpenoi MPoILIeIypP, KOTOPBIE TIOMOTAIOT
7 Opranusmsl 1 cpesia oOUTaHUs 9 NOJIePKATh MOTHBALIMIO JICTEH K
) DKOJIOTHS BUAOB M TOMYJIALHIL 9 MOJIYYCHUIO 3HAHUH, HaJTAXKUBAHUIO
9 DKOJIOTHS COOBIICCTB. 12 [O3HTHBHBIX MEHUIMYHOCTHBIX
KOOrMIEeCKHE CHOTEMEL OTHOIIIEHUH B KJIaCCE, TOMOTAIOT
10 | Buocdepa — rinobanpHas FKOcHCTEMA 6 YCTaHOBJICHUIO 100pOsKeNaTebHOM
11 | YenoBek U OKpy:Karomas cpesa 6 aTMOC(EPEI BO BpeMs YpOKa;
* UHULIMMPOBAHUE U TIOIEPIKKA
HCCIIeI0BATENLCKON IEATETbHOCTH
IIKOJIFHUKOB B PaMKaXx peaiu3aluid UMU
WHIUBUAYATBHBIX U TPYTIIOBBIX
MCCJEI0BATENCKUX MPOEKTOB, YTO JACT
IIKOJIBHUKAM BO3MOKHOCTh MPUOOpecTH
HAaBBIK CAMOCTOSITEILHOTO PEIIECHUS
TEOPETUUECKON POOIIEMBI, HaBbIK
TeHepUPOBaHUA U 0POpPMIICHUS
COOCTBEHHBIX HJEH, HaBBIK
YBaXXUTEIBHOTO OTHOLIEHUS K UyKUM
unesM, ohOpMIICHHBIM B paboTax
12 | PesepBHOE Bpems 8 JIPYTUX HCCIIEI0BATENEH, HABBIK
MyOJIMYHOTO BBICTYTUICHUS TIEPET
ayIUTOpUEN, apTyMEHTUPOBAHUS 1
OTCTaWBaHUs CBOEH TOUKH 3PEHUSI.
MIPUBJICYCHUE BHUMAHHUSI ITKOJIBHUKOB K
[IEHHOCTHOMY aCTeKTy M3y4aeMbIX Ha
yYpOKax sIBJICHUW, OpTraHU3aIIHS UX
paboTHI ¢ IOJTyyaeMoOl Ha YpOKe
COLIMAJIBHO 3HAYMMOI HH(popMaIren —
VHUIIMAPOBAHUE €€ 00CYKICHMUS,
BBICKA3bIBAaHUS YYAIIUMKCS CBOETO
MHEHHSI TI0 €€ TTOBO/IY, BEIPaOOTKH
CBOET0 K HEll OTHOIIICHUS;
OBUIEE KOJIMYECTBO YACOB TIIO 102

ITPOTPAMME




