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INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHHU TIOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMUA POCCUHUCKUMHE COITMOKYJIbTYPHBIMU, HCTOPUIYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMU JWYHOCTH, MMATPUOTHU3MA M
YBaXXEHUSI K 3aKOHY U MPABOMOPSIIKY, YEIOBEKY TpyJa U CTapiieMy MOKOJICHHIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHONIICHWS K KYyJbTYPHOMY HACICIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoac u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHMS yueOHOro mpeamera «buomorus»
OTpaXalT TOTOBHOCTh M CIOCOOHOCTh OOYy4YarOMMXCA PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEXKICHWUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PACHIUPEHHE KU3HEHHOTO
OTbITA W OTBITA JCSITEIILHOCTU B IMPOIECCE pPeaM3allid OCHOBHBIX HaIpaBiICHUN
BOCITUTATEIILHOM JIEATETLHOCTH.

B pesynbrare uzydeHus OUOJIOTUHA HA YPOBHE CPEAHEr0 00IIero 00pa3oBaHus
y oOy4aromerocs 0yayT copMHpOBaHbI CJeAyIOIIHE JHYHOCTHBIE Pe3yabTaThl.

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM JIEATEILHOCTH MPHU CO3/IaHUU YUEOHBIX
MPOCKTOB, PCIICHWH YyYeOHBIX U TIO3HABATEIBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHONIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAJTBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBITOJTHEHUS
y4eOHBIX, TIO3HABAaTEIbHBIX H UCCJICNOBATEIBCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OINMOHEHTOB MpPH OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;



TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTH POCCUNUCKOMN TPAXKITAHCKON UICHTUIHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY HAapOJ1y, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi, ropaoctu
3a CBOM Kpall, cBol0 PomauHy, CBOM S3bIK M KYyJNbTYpY, HPOLUIOE M HACTOSIIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHOILICEHWE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IbI,
JTOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJOTWMH, MOHUMAHUS 3HA4YeHHUs OWMOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

ujelHas yoexXIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTH 3a €T0 CYy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHUE IMOITMOHATBHOTO BO3CHCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyuYns:

MOHMMAaHME U peajin3alys 3[0pOBOro u 6€30macHoro oopasa xKu3HH (310pOBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHM W OTHObIXa, peryisipHas (u3udeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

MOHMMAHUE LEHHOCTH TNPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO M KU3HU JIIOICH;

OCO3HAHHE TOCIEACTBUN U HEMPHSTHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);



6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTEepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AaKTUBHOMW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEPEC K pa3uyHbIM cdepam mpodheCcCHOHANBHON JEATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccuun U pearTn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUN BCEH KU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEHKH WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHUE TJI00ATBLHOrO XapakTepa KOJOTHYECKUX MPoOJieM M MyTeu HX
peleHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIE ITPU NU3YUECHUU OMOJIOTHH 3HAHUS
M yYMEHHMS TpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  palMOHAILHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBW  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B JKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HEMPUATHUE IEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH MPUPOTHON
cpeie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH HKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKOM
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MpPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIbTYphl Kak CpEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH U MIO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ poliu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
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NpECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pPEIICHHH MpoOieM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHM JJIsl COBPEMEHHON HUBUIIM3ALINU:
obecriedyeHnss HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  pEIIaTh pPEeCcypcHble  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
obecrieyeHns  mepexofa K  YCTOHUMBOMY  pa3BHTHIO,  PallMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpcoB U (OPMUPOBAHHMIO HOBBIX CTAaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJIOTMYECKUX 3HAHUM B HEISIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4EHUH OMOJIOTUY;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUA [Js aHaiu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPa M MPOUCXOASIIMNX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbI0 MOTYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BAaTh OHMOJNIOTUYECKUE 3HAHUSA IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HaHUE LIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHMN MO OWOJIOTUW B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATDI

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CpeAHEro 00IIero 0opa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbI IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
yueOHble JEHCTBUS, KOMMYHHMKATHBHbIE YHUBEpCAJIbHbIE Yy4eOHblE JAECUCTBUA,
peryJIITUBHbBIC YHUBEpCAJIbHbIE YUeOHBIE JEHCTBHS, COBMECTHAs JI€ATEIbHOCTb.

VY obGyuatomerocs OynyT chopMupoBaHbI Clieytonue 6a30Bble JOruYecKue
AEHCTBUS KAK YacTh 03HABATEJbHbIX YHUBEPCAJbHBIX Y4eOHBIX JCHCTBUM!

CaMOCTOATENbHO  (QOpMYyJIHpOBAaTH U aKTyalIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TNPU OCBOCHHUU 3HAHUN NPHUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIacCU(pUKaIMU, 0000IIEHU ), PACKPBIBATH CMbICI



OMOJOTMYECKUX MOHATHN (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3M C IPYTUMH MOHATHUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE OHATUS JUIl 00bACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA JUISI ITPEACTABICHHS CYIIECTBEHHBIX
CBSI3¢M M OTHOIICHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEYMII PA3HOTO pPOJA, BBIABICHHBIX B PAa3jIMYHBIX HH()OPMALMOHHBIX
VCTOYHHKAX;

paspabarbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESTEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOJIHATH paO0OTy B YCIOBHUAX PEAILHOTO, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILIEHUE ITPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

Y  oOyuwaromerocs OyayT cpopMUpOBaHBl  cleayiomue  0a3oBble
HCCJIeI0BATEIbCKHE IeHCTBUSL KAaK YacTh NMO3HABATEJbHBIX YHHBEPCAJIbHBIX
Y4eOHBbIX AeiiCTBMIA:

BJIa/IE€Th HaBbIKAMU y4e€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOAO0B PEUICHUS] TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBI JACSATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30oBaTEILHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;



aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIAThH 1E€JICHANIPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO 00JacTd
KU3HEJIEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJEH, MpeJjlaratb OpUTrHHAIbHBIE MOJIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

VY oOyuatomerocst OyayT copMUpoBaHbl CIAEAYIONUE YMeHHsI padoTaTh C
nHpopManMell Kak 4YacTb I03HABATEJbHBIX YHUBEPCAJIbHBIX Y4eOHBIX
JNEeHCTBUM:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMALMH (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CTIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
MHGOPMAILIMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

dbopMyIupoBaTh 3aMpOChl U MPUMEHATH PAa3TUYHBIE METOMABI MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIMKU, HEOOXOAUMOM JJIsi BBIOJHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
Ounonornyeckor nHpopManuu (CXembl, rpaduKu, THArpaMMBbl, TAOIHUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIuH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

VY oOyuarorierocst 0yayT chopMUPOBAHBI CICTYIONTUE YMEHUsI 00IeHUs KaK
YacThb KOMMYHUKATHBHBIX YHMBEPCAJIbHBIX Y4eOHBIX /1eiiCTBHIA:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
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BOIIPOCHI, BBICKA3bIBATH CYKJCHHS OTHOCUTEIBHO BBIIIOJIHEHUS MpeajiaraeMoin
3a/1aui, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMNA JPYTUX YYACTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHBbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS U B3aUMOJCHUCTBHUS, MOHUMATH
HaMEpEHUs IPYTUX JIOJeH, MPOSBIATh YBAKUTEILHOE OTHOILIIEHUE K COOCCEAHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

VY oOyuaronierocst OyayT chopMUPOBaAHBI CIEAYIONIME YMEHUSI COBMECTHOM
HeSITeJIbHOCTH:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUIYaIbHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (HOPM B3aUMOJIECHCTBUS MIPU PEIICHUU YUeOHOM 3aauH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXIOTO yYaCTHUKA KOMAaH/IbI B OOIIIHIA
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npejyiarath HOBBIE TIPOCKTHI, OILEHMBAaTh UJEHW C TO3UIMUU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

Y  oOyuwaromerocs OyayT  chOpMHUpPOBaHBI  CIEAYIOIIUE  yMEHMS
CAMOOPraHU3alMU KAaK YACTH PeryjsTUBHBIX YHHUBEPCAJbHBIX Yy4eOHBIX
NeCTBUH:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pEIIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHSX W MOCTYIKAaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEILHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;
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CaMOCTOSATEILHO COCTABJISITH IJIAH PEIICHUS MPOOIEMBI C YIETOM UMEIONITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pELIeHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBIIATH CBOM OOpa30oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

Y  oOyuatomerocst OymyT  chopMUpOBaHBI  CIEAYIONIUE  YMEHHS
CAMOKOHTPOJISI, IMOIMOHAJILHOT0 HMHTE/UIEKTA KAK YacTH PeryJsiTHBHBIX
YHHBEPCATbHBIX Y4eOHbIX J1eiiCTBHIA:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIQJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOIO PEILICHHUS;

yMEThb OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATH PEHICHUS] 10 HX
CHIKEHHUIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHThl JPYTUX TPU aHaldu3e pe3yJbTaToB
JeATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
KJ1acce JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJHM OHOJIOTHH B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PENICHUH TPOOJEeM  palHMOHAILHOTO
TIPUPOOTIOIB30BAHUS, O BKJIAJIC POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;



BJIQJICHHE CHCTEMOHl OWOJIOTMYECKUX 3HAHMUN, KOTOpas BKIIOYAET:
OCHOBOITOJIAraKoIIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTab0JIM3M, TIOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xknerounas teopus T. IlIanna, M. llneitnena, P. Bupxosa, XxpoMmocomHas Teopus
HacnenctBeHHoctn T. Moprana), yuenuss (H. W. BaBumoBa — o 1meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI ), 3aKOHBI (€IMHOOOpa3us
MIOTOMKOB II€PBOr0 IOKOJIEHUS, PACHICIUIEHUSI, YUCTOTHl T'AMET, HE3aBUCHUMOTO
HacnenoBanuss [. MeHaenss, TOMOJOTHMYECKUX pPSIOB B HACJIEACTBEHHOU
n3MmeHunBoctd H. M. BaBuiosa), npuHIMNIBI (KOMILJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMU METOAAMH HAyYHOI'O IIO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPEHHUE,
HAOJII0/IEHUE, SKCIIEPUMEHT);

YMEHUE BBLACIATH CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIIETOK ITPOKApHOT U
JYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuil, r(puOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB KUZHEACITEIBHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJOBEKa, OMOJIOTMUECKUX
MPOLIECCOB: 0OMEHa BemIecTB (MeTaboIn3M), MPEeBpaIlEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U rerepoTpoHOr0 TUIIOB MUTAHUS, (POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOTreHe3a, TOCTAIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATH B3aUMOCBSI3M MEXKIy OpPraHOMJAMM KJIETKH U HX
(GyHKUMSIMM, CTPOEHHEM KJIETOK pa3HbIX TKaHed M HMX (QYHKUHSIMHU, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pPacTeHUH, >KMBOTHBIX M 4YEJIOBEKa U MX
GyHKIUSIMH, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMU, MEXKIY ITaramu
oOMeHa BEelIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX [IMKJIOB OPraHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T'€HOTUNOM U (HEHOTUNIOM, (PEHOTHUIIOM M
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISIBIATh OTIMYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKA3aTelbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIT;

yYMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4H, BBISBISATH TPUUMHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMYECKUMHU MPOLIECCaMU U SBJICHUSIMU, 1€TaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU NOJYYEHHBIX PE3YyJIbTaTOB;
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YMEHHE BBIMOJHATH J1a0OPAaTOPHBIE M MPAKTHUECKHE PadOThl, COOMIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIIBUIaTh THUIIOTE3bl, MPOBEPITh HX SKCIEPUMEHTAIBHBIMU
cpeacTBaMH, (GOopMyaupys LEidb HCCIEJOBAHUS, AaHAJIU3UPOBATH IOJyUYECHHBIE
pe3yJIbTaThl U JENIaTh BBIBOJBL;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJIMYHO  TOPEIACTaBIATh  MOJYYEHHBIE  pEe3ysbTaThl Ha  YYEHHMYECKHX
KOH(EPEHITUSIX;

YMEHHME OLICHUBATh JTUYECKHUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUI B
o0acTv GMOJIOTUHU U MEIUIMHBI (KJIOHHPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHUE,
HaIlpaBJIEHHOE U3MEHEHUE T€HOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHME OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayuliell mpogecCuoHaIbHOM
NESTEIIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO03SCTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIAyOIsTh MO3HABATEIbHBIN
WHTEPEC, HAIIPABJIEHHBI HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
IPOJOJDKEHHE OMOJOrMYeCKOro oOpa3oBaHMs B  OpPraHM3alUsAX CPEIHEro
po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
KJIacce JJOJKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIU OHUOJOTUU B CHUCTEME
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHWHW 3aKOHOB NPUPOABI M PELICHUH SKOJOTUYECKHUX
npobyieM 4YeloBeYecTBa, a TakKkKe B PEIIEHUH BOMPOCOB PALMOHAIBHOIO
IPUPOAOIIONB30BaHUs, U B ((OPMUPOBAHUH LIEHHOCTHOT'O OTHOILEHUS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJOrMYECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpEJENeHUs] M TOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBommronionHas teopust Y. JlapBuHA, CUHTETUYECKAs] TEOPUS IBOJIIOIMHU), YUEHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx sBoitoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus J[x. Xapam u B. BaiinOepra,
3apoabiieBoro cxoacrea K. M. bapa), npaBuna (munumyma HO. JIuOuxa,
HKOJIOTHYECKON MNHpaMHJIbl 3HEpPruM), runote3bl (runore3a «vupa PHK» V.
['un6epra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
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(ommcanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISIBICHUS H
OIICHKH aHTPOIIOTCHHBIX H3MEHECHHUI B IIPUPOJIC;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIIEHO30B,
IKOCUCTEM U Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO ¥ CUMITATPUYECKOTO BUA00Opa30BaHus,
BIUSHUS  JBWKYIIUX ~ CHJ  DBOJIOIMM  HAa  TEeHO(MOHJ  TOMYJISINH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHWMs, YepeOBaHUS HAIPaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIaMU aHTPOIIOreHe3a, KOMIIOHEHTaMU Pa3jMYHbIX KOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTJIMUWTEIbHBIE  TPHW3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie oOuTaHus, a0MOTHYECKUX U OMOTUYECKUX
KOMITIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B YKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIJIS JOKa3aTeIhCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEYECTRA;

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJTy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATH JIA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpencrtBamu, GOpMYIHpPYs I€JIb KCCIENOBAHUSA, AHAIMW3UPOBATH TOJYyYEHHBIE
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TIPEACTaBIATH  TOJYYCHHBIC  pe3yJbTaThl Ha  YYCHHUYECKHX
KOH(DepeHusx;

YMEHUE OIEHWBATh THUIMOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
U YEIIOBEYCCKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MPea0TBpAIICHUSI
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp OyayIiieil mpodecCHoHaATbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, TPUPOIOTIONH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI HMHTEpPEC, HaIlpaBJICHHBIM Ha
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OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJOJIKEHUE
OMOJIOTMUECKOT0 00pa30BaHusl B OPraHU3ALMIX CPEAHETO MPOGECCHOHATBLHOTO U
BEICIIIETO 00Opa30BaHUAI.

COJEPXAHUE YYEBHOI'O IIPE/IMETA

10 KITACC

Copnep:kaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyJaapcTBeHHou utoropoi arrecrauuu (I'MA).

Tema 1. buoJiorusi Kak HaykKa

CoBpemeHHas OUOJIOTUSI — KOMILJIEKCHAs: Hayka. KpaTkas uctopus pa3BUTUS
Ouosiornu.  buonornueckue HaykKM M U3y4yaeMble UMM IPOOJIEMBI.
OyHaaMEHTalbHbIE, TPUKIAJHBIE W T[OUCKOBBIE HAy4YHBIE MCCIIECIOBAaHUS B
OHMOJIOTHH.

3HaueHre OMOJOoruu B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouoioruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpacrt, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, WM. I1. 11aBnos, 1. . Meunukos, H. N.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, . Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YEHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, K3BMEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOAAIINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKUBOTO. JKW3HB Kak ¢opMa CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromme ,uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.
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N3ydenue xuBbIX cuUcTeM. Meroabl Omonormueckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus. llondarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOU. IlmanmpoBanue skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. Hynesas runote3a. [loHstie BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux JaHHbBIX. OIl€HKAa JAOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbTaToB. [IpyUUMHBI WCKaXX€HUST PE3yJAbTaTOB JKcriepumeHTta. [lonsithe
CTaTHCTUYECKOTO TECTA.

JdeMoHCTpaIMuK

Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMU KUBOH
npuposib», «CTpO€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUYECKOro opranu3Ma», «buoreoineHos», «buocdepay, «MeToab
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBaHue: 1a00paTopHOE 00OPYIOBAHKE JIJIsl IPOBEACHUS HAOIIOICHUH,
WU3MEPEHUN, DKCTIEPUMEHTOB.

IIpakTuuyeckass padora «lcronp30BaHWE pA3MUHBIX METOJIOB IPH
M3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUHUIIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPHUH.

MeTtonbl  MONEKYJSIpHOM U KJIETOYHOW  OHMOJIOTMH:  MHKPOCKOIHS,
xpoMarorpadusi, snexTpodopes, METol MEUYEHBIX aToMOB, auddepeHInanbHOe
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urcuposanHvlx
K1emox. DIEeKTpOHHAsT MUKpockonusi. Kougokanvnas muxkpockonusi. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUID.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTsl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEeHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU
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XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boga u €€ poJib Kak pacTBOPUTEIS], pEareHTa, y4acTue B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPEryIsalru. MUHepanbHbIE BEIIECTBA KIETKU, UX OHojorudeckas posb. Ponb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BellecTBAa KIETKA. buonormyeckue mnonauMmepsl. benku.
AMUWHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€KOBOUM MosieKybl. [lepBuunas
CTpyKTypa Oenka, MenTHIHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Krnaccudukamuss  Oenkos.
buonorudeckue GpyHkunu 6enkoB. [Ipuonsi.

Yraesoasl. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBI.
OOmuit  maaH CcTpoeHHss ©  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornyeckue pyHKIIMM YIIIE€BOIOB.

Jlunuast. I'uapodunsHo-TUApOPOOHBIE CBOMCTBA. Kitaccudukanus TUnuaoB.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
aunuoB. OO01IMe cBOMCTBa OUOJIOTUUECKUX MEMOPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, TOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonorundeckue ¢pynkmuu JJTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsisu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUNKU, UX (DYHKIIUH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooeruposanue
CcmpyKmypbol U OYHKYull OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudecKull cunmes 6UOMONEKYL U UX HENPUPOOHBIX AHAIO208.

JleMoHCTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJILH.

Tabmuupbl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MoOJeKysbl BOJbl», «BelectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyNbl», «CTpoeHHE MOJICKYI
yrieBoioBy», «CTpoeHre MoJieKyn JUnuaoBy», «HyKIeMHOBbIE KHUCIOTBHIY,
«Ctpoenne Monekyisl ATOy.

O6opynoBaHHEe: XUMUYECKAsI TOCY1a U 000PYI0BaHKE.
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JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
pEeaKLni».

JlabopaTtopHnasi pa6ora «VccienoBanrue HyKJICHHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3IMYHBIX OPTraHU3MOB.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tunel KIETOK: OdyKapuoTHUeckass © Tpokapuotudeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHUeckoi kieTku. Knetounas creHka OakTepuii u apxeil.
OcoOEHHOCTH CTPOCHHSI TeTepOoTpPOHOM U aBTOTPOPHON MPOKAPUOTHUUYECKHUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dYKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Mia3MaTHdeckod memMOpaHbl. TpaHcmopt
BEIIIECTB Yepe3 IIIa3MaTHIECKyI0 MEMOpaHy: macCUBHBIN (Mudy3usi, ooneryéHnas
muddy3us), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIIOPT).
[Tonynponumaemocts MeMOpanbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOUUTO3, (aronuTo3. Dk3ounuto3. Knerounas crenka. Ctpykrypa u (QyHKIUU
KJIETOYHOM CTEHKH PacTE€HUM, TPUOOB.

[urorumasma. [{utozons. Lutockener. [IBuxkenue nuroruiazmbel. OpraHouabl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas ceth (I11C),
anmapat [ oNbIXH, JM30COMBI, WX CTpoeHHMEe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOPAHHBIX OPTaHOUAOB KieTKH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyysipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
Cekperopras (yHkiusa anmapata ['onbmku. Moouguxayus benrkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kierounsiid cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMIIBI  KJIETKH:  MHUTOXOHJIPUH,  TUJIACTHJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIUM MUTOXOHIpUN u mactui. llepBuunele,
BTOPHYHBIE M CJIOKHBIC IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. Pu6ocomsr. IIpomesxcymounvie Quramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmel. MBbIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsii
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB W PECHUYEK. MUKpPOTPYyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompyboukamu. MomopHule benxu.
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SAnpo. OGonouka siipa, XpOMaTHH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkun. SnepHeiii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pPacHOJIOKEHHUE
XpoMocoM B uHTep(ha3sHOM sape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHol 00010uKu 6 mumose. AHoephbiil
MpAaHcnopm.

Kinerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCTpaIMuK

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbl u cxembl: «CTpoeHHE SYKapUOTHUECKOW KieTKn», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUWNY, «A1po», «CTpoeHne MPOKAPUOTHIECKON KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIPENapaThl OaKTEPUAIbHBIX KIETOK.

JlaGoparopnass pabGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHbBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydueHune cBOMCTB KJIETOUYHON MEMOpPAHBD.

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MONIM3a W JAEIUIA3MOJIU3a B
PACTUTENIbHBIX KIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMHIIALINS ¥ TUCCUMIIISIINS — IBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepoTpOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTku: mnpeBpauieHue ATD B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benmku-
aKTUBATOPbl U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
NUSMEHMbl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJI0pOIIacToB B Ipouecce
dbotocunTeza. CBeroBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
¢domocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusiHue pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.
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Anaspobnbie opranusmbl. Buabl Opoxenus. IIpomykTel OpokeHHS W HX
UCIIOJIb30BAaHUE UEJOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HYHEPrETUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIETUIEHUE TITIOKO3bI.

buonornyeckoe OKHUCIIEHHE, WIH KJIETOYHOE JbIXxaHue. Poiab MUTOXOHIpHUl B
npoleccax Ouogoruyeckoro okuciaeHus. {ukimnueckue peakuuu. OKUCITUTENBHOE
dbochopunupoBanue. Iuepausn memobparnno2o epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro IMyTH OOMEHa
BEIECTB Iepe aHadpOoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourenberapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUl 00Men», «buocunTes
oenkay, «CtpoeHue pepMeHTa», « XEMOCHUHTE3M.

OOopyioBaHuE: CBETOBOM MHUKPOCKOI, 00OpYIOBaHHE JII NPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

JlabopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE POIIECCOB OPOKEHUSI U TBIXAHUSD.

Tema 7. HacsencrBenHasi uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManmu. ['eHeTnaeckuit
KOJI, €ro cBoucTBa. TpaHckpumiusa — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 saykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOKuCHOT. Pomb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. Opranuzanus reHoma y
MPOKAPUOT U DYKApHOT. Perynsius akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanuzmvl IKCHpeccu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOIIECCOB B KJIeTKe. KileTouHbIN roMeocTas.
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Bupycel — HekiieTouHbie (hOpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHsbie 3a00sieBanus YenoBeka, ;KUBOTHBIX, pacTenuil. CITMJ{, COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
lIpoepammupyemvie hynkyuu denxos. Cnocobvl 00CmasKu 1ekapcms.

JdeMoHCcTpaIMuA

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabnuipl u cxemsl: «buocuHTe3 Oenkay, «l'eHeTHYecKkuil Koy, «Bupycoe»,
«baktepuodaru.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsri 1uki, ero mnepuoiasl u peryiaanuss. WMurepdasza u MUTO3.
Oco0eHHOCTH TMpoLIecCOB, MpoTeKawIux B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [Ipecunrermyeckuid  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuo bl UHTEpGa3bl.

Martpuunbiii cunares JIHK — permumkanua. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHblid  HaOOpBel  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Jlenenne kieTku — MuTo3. CTauu MUTO3a U IPOUCXO/ISIINAE B HUX MPOTICCCHI.
Tuner MuTo3a. KapnoknHes u HUTOKWHE3. bronornyeckoe 3Ha4eHre MUTO3A.

Perymsiiuss MUTOTHYECKOTO ITMKIIA KIeTKH. IIporpamMmmupyemasi KieTOUHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIHOHAIbHAs TE€HOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnuipel u cxeMbl: «OKU3HEHHBIH IUKI KIETKW», «Murtosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JIyKay.

JlaGopaTtopnass  pabora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.
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JlaGopaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPTaHMU3MOB

buonornyeckoe pa3zHooOpasue OpraHU3MOB. OpnHOKNETOYHBIE,
KOJIOHHMAJIBHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEITHbHOCTH OJHOKICTOYHBIX OPTaHU3MOB.
baktepuu, apxeu, OJAHOKIETOYHBIC TPHOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTHE
npoTUcThl. KosloHnansHbIe OpraHu3MBl.

B3auMoCBsA3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TkKaHW, Oprassl H
cucTeMsl opranoB. Opranusm Kak exuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUITIBI pACTUTENIBHBIX TKAHEW: 00Opa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOJALIASI, OCHOBHas, MexaHuueckas. OCOOEHHOCTHM CTpPOeHHs, (PYHKIUU U
PaCIIOJIOKEHUS TKAHEW B OPraHax PACTCHUM.

TkaHM XMBOTHBIX M 4YeJOBEKAa. THIBI )KUBOTHBIX TKaHEH: SMHTEIUAIbHA,
COCIMHUTENbHASA, MbllIeYHasi, HepBHas. OCOOEHHOCTH CTpOEHHUs, (YHKUHA U
PACITOJIOKEHUS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple M TeHEepaTHMBHBIE Opranbl pacteHud. OprasHbl u
CUCTEMBI OPTaHOB KUBOTHBIX U YesloBeKa. ODyHKIUHA OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusMoB. Kapkac pacreHuil. CKeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCINHEHN KOCTEMN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTIOKIJIETOUHBIX pPaCcTEHUIl:
TPONM3Mbl M HACTUU. JIBMKEHHWE MHOIOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue oprauu3mos. [lornonienre BoApl, yriaeKUCIoro raza i MUHEpaIbHbIX
BEIIECTB  pacTeHussMUA.  [luTtaHme  KUBOTHBIX.  BHyTpumoioctHoe U
BHYTPHMKJIETOYHOE MNHILEBapeHne. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIEmbI
MUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. J{pixaHrue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHast cucTEMa dYelOBEeKa. MeXaHW3M BEHTWIALMM JETKUX Yy MTHUI] U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
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KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaleHus. IDBOJIOLUOHHBIE
YCIIOKHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepLa U €€ peryJisius.

Brinenenue y oprannu3MoB. Beienenue y pacteHuil. Beinenenre y &XUBOTHBIX.
CokparutensHble Bakyonau. Oprasbl BeigeneHus. QPuibTpanus, CEKpeuus Hu
oOpaTHOE BcacbIBaHME KaK MEXaHU3Mbl pPaOOThl OpraHoB BblAeneHHA. CBS3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM cHUCTEMaMu. Beiaenenue y
NO3BOHOYHBIX JKUBOTHBIX U yesoBeka. [louku. CtpoeHne u QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKa.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil M LUCTHI MPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3alIUThl. OUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. ImMmyHHas cuctema uyenoBeka. KneTouHsiit u
TYMOpaJbHbIA UMMYHUTET. BpoxAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMyHUTET. Teopus KiIoHaIbHO-celekTuBHOro ummynurera (I1. Dpnaux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakuMoCTh U perynsauns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLHUOHHOE YCIOKHEHNE CTPOCHUS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA XMBOTHBIX M YEJIOBEKA.
7Kenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anmMoCBsI3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptpert: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHE CTEOs»,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUCTEMay, «DHIAOKpUHHAsA cucTeMa», «CTPOCHHE MBI,
«Ammynuter»,  «Kumieunonosiocteie», «CxeMa  TUTaHUA  PACTECHUI,
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«KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE IO0XKIEBOro uepBsi», «HepBHas
cuctemMa peio», «HepBHas cucrema gsarymkw», «HepBHas — cucrema
npecMmbikaromuxcs»,  «HepBHas  cucrema — nruny, «HepBHas — cucrtema
MJIeKonuTaomux», «HepBHas cuctema yenoBeka», «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTIJIOKOXHUX, UBBIE 3K3EMIUIIPhl KOMHATHBIX pacTeHUM, repdbapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I IEMOHCTPAIMH MIOYBEHHOTO ¥ BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuierieHus Kpaxmalia u 0elIKoB Mo IecTBHEM (EPMEHTOB, 00OPYAOBAHUE IS
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEed paCTEHUI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buupl  0ecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTKW, Wiau rametsl. Meio3. Craaun
meno3a. [loBenenune xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho03a M TIOJIOBOTO Tporecca. Meno3 M €ro MeCTO B JKU3HEHHOM IHKJIC
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe W AMOpPHUOHATBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIUCTKH
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCA 3apojbllia (SMOpPHOHAIbHAS WHIIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3yslbTaT HEpapXUUYECKUX
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B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpPHOHANIBHOE pPAa3BUTHE PANUYHBIX
(haKTOPOB OKpYKAIOMIEH CPEIbI.

Poct m pa3Butne xuBOTHBIX. [locTamOpuoHanbHbId nepuon. Ilpsmoe u
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CNO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYECKOE 3HAYEHHE NPSMOIO0 M HENPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA )KUBOTHBIX M YesioBeka. CTaauu MoCTIMOPUOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM IuKIIe pacTeHuid. OOpa3zoBaHue Crop B npouecce Merosa. ['lamerorenes
y pactenuii. OIUIOJOTBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpPraHW3MOB. J[BOWHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.

MexaHu3mbl peryJsiluyi OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabnmuupl u cxembl: «BereraTuBHOe pasMHOXeHUE», «Turbl Oecrnonoro
pasMHOXeHUsA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE 3BIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHue
ANUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butue nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM KanycTbl», « KU3HEHHBIN UK MXa», « KU3HEHHBIN LUK HAIIOPOTHUKAY,
«Kn3HEHHBIN IIMKJI COCHBI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpENnaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYILIKID.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

HcTopust cTaHOBICHUS M PA3BUTHS T€HETUKH Kak Hayku. Pabotel . Mennens,
I'. te ®pusa, T. Moprana. Posib 0T€e4UeCTBEHHBIX YYEHBIX B Pa3BUTHUU T'€HETUKH.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.
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OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIbL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TE€HETHUECKUM.

JleMoHCTpanun

[loptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPELIUBAHUS.

Jlabopatopuast paGora «JIpozoduna Kak OOBEKT TEHETHUUYECKHX

HCCIIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3us THOPUIOB MEepBOTo MokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacCIIEIUICHUs NPHU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanusupyroniee ckpenBanue. 1IpoMeXyTOUHBIN XapakTep HAcJIeJ0BaHUS.
Paciueruienre npu3HaKoB IIPU HENIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HaCJEeI0BaHUs TPU3HAKOB. LlUTOIOrMYecKre OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUS.

CuenieHHoe HacnenoBanue npusHakoB. Paborsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXIy I'e€HaMH. XPOMOCOMHas
TEOPUs HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTamMETHBIM M TeTeporaMeTHBI moi. ['eHernueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommiementapHocts. Onucras. [lomumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MONOrMYECKUX  MPOILECCOB, IMOBEIEHUS W  KOTHUTUBHBIX  (YHKUUH.
['eHeTHYecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acnekTbhl KOHTPOJIS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIMU B TOKOJICHUIX KIIETOK U OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
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«CrierieHHOE HacJeIoBaHWE TPU3HAKOB Y Npo30duibl», «l'eHeThka Tmoiay,
«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTunm OTHIBD,
«MHOXECTBEHHBIN allJIeInu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJEIb A
JIEMOHCTPAllMM CILEIJICHHOTO HACJIENOBaHUSI MPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBI».

IIpakTuyeckass  paGora  «l3ydeHue  pe3ysbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
Mo u(DUKAIIMOHHOW M3MeHYuBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHYHUBOCTH.
Buapl reHOTUTIHYECKOW H3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHYNBOCTH B CO3MaHUN
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTanmonHass M3MEHYMBOCTh. BuUIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYyTallMu. SlaepHble U
UTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX Gakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdeMmoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuet u  cxeMbl: «Buael  um3MeHUMBOCTHY», «MoauduKalmoHHas
U3MEHYHUBOCTHY, «KomOnHaTtnBHas U3MECHYHUBOCTHY, «Meio3y,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00ieBaHUs YeIoBeKay, « Buabl MyTammii.
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ObopynoBaHue: KHUBbIE U TepOApHBIE HK3EMIUIIPHl KOMHATHBIX PACTECHUH,
pucyHku (dpotorpaduu) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYMBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHass MporpamMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETUKH  YEJOBEKAa:  I'€HEaJOTMYECKUU,
OJIN3HELIOBBIN, HATOT€HETUYECKHUN, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
O00Je3HH 4YeloBeKa. boJie3HM C HacleCTBEHHOM NPEenpacroiloKEHHOCTBIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKHUX
3a00yieBaHUN 4YenoBeka. MeauKo-TeHETUYeCKoe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yYCHUS] TEHETHKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS UETOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus u cenekuus. 3apoKJICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIAEHUS M MHOrooOpasus KyJbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metoapl cenekunoHHOM paboThl. M CKycCcTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TIOMOIIBIO OIEHKHU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEeJEKIMOHHOM  paboThl.
PannanMoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
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dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOIOB
pexomOunanTHbIX JJHK mi1st momydenus ucxoqHoro Matepuana st CEJIEKIIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpuBnnoBas TUOpUI3AITHS.
brnu3kopoACcTBEHHOE — CKpellMBaHWEe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUN U )KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHre U U3y4YeHUE T€HETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX  JCUBOMHBIX 6 Yeaax YIVYuleHUs
cyuecmeyrowux U Co30aHusi HOBbIX NOPOO0, JNUHULL U KPOCCO8, 8 MOM HUcCie C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008aHUL, Nepedosbix Uoeli U
NepCneKmuGHbIX MexHOI02UL.

JleMoHCTpanumn

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanus», «MyTtaresesy.

JlabopaTopnasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHbIE U TKAHEBBIC
KYJbTYPBbI, MUKPOOPTraHU3MBI, 170'¢ XapaKTepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJEnHe. Mukpoouonoruyeckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMI U MHCTPYMEHTOB 1E€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.
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Kierounasa unxeHepus. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
K®UBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss W COMATHUECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METON TpaHCIJIAHTALUU SJEP KIETOK.
Texnonoeuu 0300po6nenus, Kyaibmueupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JloCcTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW WHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenoMmuas nuudposas meaununa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbf. VICIOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiEHHE MOJIEKYJSIPHBIX MEXAHH3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOLIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuubl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJIEHHH B
onoJioruu

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.
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JIBrKy1IMe CUJTbl 3BOIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHHUS OpraHM3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoonuu (CT3). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAS  OuWojorug. 3HauYeHUE
HBOJIIOLIMOHHON TEOPHH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JleMoHCTpanun

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, x. Xonaein, . K.
benses.

Tabmurs! u cxembl: «Cucrema xxuBoit mpupoas! (ro K. JIunuero)y, «Jlectauia
XUBBIX cyuiecTB (1o Jlamapky)», «Mexanusm (popMupoBaHus MPUCTOCOOTIEHUN Y
pacTeHuit u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myteriectBus Y.
HNapsunay», «Haxomku Y. [lapBuna», «@DopMbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponpl rony6ei», «MHoOroodpasue KynbTypHBIX (hopMm KarmycTbD», «Ilopombl
JIOMAIIIHUX >KUBOTHBIX», «Cxema 00pa3oBaHUs HOBbIX BHIOB (o Y. /lapBuny)»,
«Cxema COOTHOILUEHUS MABWXKYLIUMX CHUJI 3BOJIOLHUN», «OCHOBHBIE TOJOKEHUS
CUHTETUYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKPO3IBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JeMEHTapHas €IMHHIA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJCHHbIE U3MEHEHUS YaCcTOT aJljiesiel B monysauusx. DpQPexT ocHoBaTels.
Ippexm oOymouirounozo eopaviuxa. CHUdMICEHUE 2eHemUYecK020 pPa3H000pA3UsL:
npuuunsl u cireocmesus. llposenenue sgpghexma opeiigha 2enos 8 OONLUUX U MATLIX

NONYIAYUSX. Murpanun. N3ossius MO JISILUI: reorpaguueckas
(mpocTpaHcTBeHHas ), Ononoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWKYIIUMA, CTAOWIM3UPYIOIIMM,  pa3phIBAIOIIUI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MTOBEICHUS )KUBOTHBIX.

[TprcrocoONeHHOCT,  OPTaHM3MOB  KaK  pe3yibTaT  MHKPOAIBOJIOIINH.
Bo3HukHOBeHME MPUCTIOCOOICHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! prciocobsieHnid y Oprann3MoB: Mopdosorudeckue, Gu3noIOTUIECKUE,
onoxumuyeckue, ToBeAeHUYeCkHe. OTHOCUTENTBHOCTh  MPUCIIOCOOIEHHOCTH
OpTraHH3MOB.
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Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMH. W3omsmus — ximrodeBod ¢aktop BupooOpazoBanus. Iyt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOe (reorpaduueckoe),
CUMIIATpUUecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOIOTHIECKOTO Pa3HOO0pa3Hsl.

Pob 3BOTIOLMOHHOI OMOJIOrUY B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUS
OouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS IMapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsr: C. C. YetBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema MnposiBJIeHUs 3akoHa Xapau—BaiinOepray, «/IBumxymume
CHJIbl ABOJIIOLUNY, «IKOJIOrMYECKass M30JsUUs MONYJALHA CeBaHCKOU (openmn»,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHHULIBI JAyPCKOW»,
«ITonynsIIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEpPTB», «Cxema IeHcTBUS
€CTECTBEHHOT0 0TOOpay, «@opMbl O0pbOBI 32 CyLIECTBOBaHHE», «IHIyCTpHaIbHbIHI
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipeagynpexnatonias okpacka KUBOTHBIX», «DPU3HOIOTHYECKHE
apantanun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe BumooOpa3oBaHue TPEX BUIOB JIAHIBIIICH,
«DKoJIoTHYECKOEe BUA000pa3oBaHUE BUAOB CHHHUL», «[lomumimouasl pacTeHHiD,
«KanycTHO-peieuHbIil ruOpumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3BEpeil ¢ MpUMeEpaMu Pa3INuHbIX TPUCTIOCOOICHHI, YyUesa NTHIl U 3BEpPeil pa3HbIX
BUJIOB, TrepOapuu pacTeHuil OJIM3KUX BHJIOB, OOPa30BaBIIUXCS PA3TMYHBIMU
crocobamu.

JlaGopaTopHasi paboTa «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHnasi padora «IIpucnocoOneHrs OpraHM3MOB U UX OTHOCUTEIIbHAS
11e71eCO000pa3HOCTHY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB 1O MOPQPOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOUMs U €é pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHU. [laneoHTONOrM4yeckue METOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.
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buoreorpaduyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpHl U
dbayHpl MaTepuKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emian. Bumbi-
SHAEMUKHU U PEITUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOMIbl U3YUCHUS
ABOIOLMH. ['€HeTHuecKkue MeXaHU3Mbl JBOJIOUMM OHTOTE€HE3a M MOSBJICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXUMHUYECKUE U MATEMAaTUYECKUE METObl U3YyUYEHUs IBOIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHUYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OOmme 3aKOHOMEPHOCTH (TpaBUiia) 3BOJONMH. [IpuHyun cmenvi yHKyuil.
HeobOpatuMocTps 3BomonMH. AfanTuBHas paauanvg. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIUY.

JlemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOr€HETHUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»,  «Punnodutey,  «CemMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBbIE OpraHe», «PyauMeHThI»,
«ATaBU3MBY, «XPOMOCOMHBIE HA0Opbl YEJIOBEKA W IIUMIAaH3e», «l JaBHbIE
HapaBJIEHUS 3BOJIOLUNY, «OO1IME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKIECHUU KU3HU (KPEallMOHU3M).
['nore3a NOCTOSSHHOTO CaMO3apPOKICHUS KU3HU U €€ ONpoBepKeHHe ornbITamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIUSA. XHMHYECKass OHBOJIONMSA. AOHWOTCHHBIM CHHTE3
opraHuyeckux BemecTtB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
Oo6pazoBanue noaumMepoB U3 MmonoMepoB. Koanepsarnas runore3a A. . OnapuHna,
runore3a nepBuyHoro OynboHa JIk. XongeiHa, reHeTudeckas rumotesa [
Ménnepa. PubGosumbr (T. Yex) um rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.
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Hcropust 3emin 1 MeToAbl €€ n3yueHus. Fickomnaemble OpraHM4ecKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAS M AOCOJIOTHAS T€OXPOHOJIOTHS.
['eoxpoHOIOrMYECKas MIKaIa: Y0HbL, 3PbL, IEPUOBI, SIIOXH.

HavanpHble 53Tambl OpraHuyecKo HBomtonMH. [losBIEHHE U HBONIOLHUA
NEPBBIX KJIETOK. DBOMIONUA MeTaboin3Ma. BOo3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3YKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacteHnii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umMu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue NBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUSA MO3BOHOYHBIX.
[Tpoucxoxnenue ampudbuii u pentwmil. [IpoucxoxnaeHre MICKOMUTAIOMIUX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne Xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030M, kaltHo301. OO1as XapaKTepUCTHKA KJIIMMaTa U Fe€0JOTHYECKUX
npoueccos. [losiBIeHne U paclBeT XapaKTEpHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro YCJIOBHUS U BIUSTHUE HA ra30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKHUE KPU3HUCHI mpouuioro. ITpudnHbl u
CJIEICTBUSA MAacCCOBBIX BbIMHUpaHHW. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenusi 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHiumnel krnaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpersr: ®@. Penn, JI. Cnayutanuanu, JI. [lactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHHUIO CaMO3apoXKJeHUsl Xu3HW», «Cxema ombita C. Mummuiepa, I'. FOpuy,
«JTambl  HEOPraHWYECKOW  JBOMOUMM»,  «[ eoXpoHonormyeckas  MIKaIay,
«HauanpHble 3Tarbl OPraHUYECKO IBONIONUNY», «CxeMa 00pa3oBaHUS 3YKApUOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHoroxkierounsle Bogopocinw», «Mxwn», «llamoporHukm», «l'oocemMeHHbIe
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pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3bl KUBOTHBIX», «[Ipocteitmmey, «Kumeunononoctueiey, «Ilmockue
yepBu», «Unenucronorue», «PviOb», «3eMHOBOAHBIC», «lIpecMbIkarommecs,
«IItnuey, «Miekonurarommey, «Pa3BuTue KuU3HU B apXeUCKou apey», «Pa3zpurtue
)KU3HU B TMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HU B TNAJICO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU Ipey, «Pa3BuTHE )KU3HU B KAaHHO30HMCKOMN 3pey,
«CoBpeMeHHasi CUcTeMa OPraHUuYECKOTr0 MUPay.

O6opynoBanue: repOapuu pacTeHU pa3IUYHBIX OTHAENOB, KOJIICKIIUH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKAMEHEIJIOCTEM, IIOJE3HBIX HCKOMAEMbIX, MYJSIKA OpPraHMYEeCKUX OCTaTKOB
OpPTraHU3MOB.

BupryanbHas n1aboparopHasi padora «MozaenupoBanue onsiToB Muiiepa—
KOpu no n3ydennto abMOreHHOr0 CHHTE3a OPraHMYECKUX COCIMHEHUN B IIEPBUYHOMN
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTpOEHHUs pacTeHUM
PAa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOreHe3

Paznesnbl 1 3a7a4n aHTPOINOJIOTUU. METOIBI aHTPOIIOJIOT U U.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YelOBeKa. PennruosHbie
BO33peHUsA. COBpEMEHHbBIE HAYUYHBIE TEOPUH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noBeAeHYeckre. OTINYUS YETOBEKA OT XKUBOTHBIX. [IpIMOXOXKIECHNE U KOMIUIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3BuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JBrkymue cuiibl (hakTopbl) aHTPOMOreHe3a: OUOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoIlIeHNnEe OMOTOTUYECKUX U COMATIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHOBHBIC CTauu aHTporioreHe3a. PaHHue uenmoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIbI) M paHHUE MOHTUBI — OOIIHE MPEKH Y€IOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTpaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBek yMenbli, MepBbie
V3TOTOBJIEHUS OpYyAUU TpyAa. UeloBeK MPSIMOXOASIIMN U TIEPBBIN BBIXOJ JIIOAEH 3a
npenensl Adpuxu. YenmoBek reifenboeprekuii — o0l mpeaok HeaH1epTaaTbCKOTO
YeJI0BEKa M YEJIOBEKA Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAK BUJ JIOACH
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XOJIONHOTO KinMMara. YeloBeK pa3yMHBIM COBPEMEHHOIO THIIA, ACHUCOBCKUU
YeJIOBEeK, OCBOCHHE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
[1aJIEOr€HOMHKA.

DBOJIIOLMST COBPEMEHHOTO uejioBeKa. EcTecTBeHHBI OTOOp B MOIYJISIUSAX
yesioBeka. MyTalMoHHBIN Tpouiecc U noiaumopdusMm. [lonynsinoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(PQGeKT ocHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeJoBeKa.

Uenoseueckne pacel. [loHarue o pace. bonbiume pacel: eBpomneouaHas
(eBpasuiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuncTBO  uyenoBeuecknx — pac.  HaydyHas  HECOCTOSTENBHOCTH  pacH3Ma.
[IpucnocoONeHHOCTh YEeNOBEKa K pa3HbIM YCJIOBUSIM OKpY)KAarOUIEHd Cpeabl.
Bnusnue reorpadudeckoil cpespl u aperida reHoB Ha MOp(OIIOTHIO U (PU3UOJIOTUIO
YEJI0BEKa.

MexaucuMiiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPONOJIOTUM.  OBOJIOLMOHHAS ~ QHTPONOJIOTHS W MAJCOAHTPONOJIOTHUS
YEJIOBEYECKUX MMONMYJSIUMNA. bHOCONHMAIBHBIE MCCIEIOBAHUS TPUPOABI YEIOBEKA.
HccnenoBanrie KO3BOTIONMH OMOJIOTMYECKOTO U COIMAIBLHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPOMOJIOTHIY, «I 0JJOBHON MO3I UeTIOBEKa,
«YenoBekooOpa3ubie 00€3bsHBbI», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD), «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YeloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenosek» «Heanaepranpubhy, « KpomMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl BOJIOLUHN YEIIOBEKA», «Packl UeoBeKkay.

OG6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPENKOB 4YeJOBEKa, penpoaykiuu (dbororpaduu) KapTUuH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
doTorpaduu HaxoI0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepera 4eJ0BeKa U yeperna IyUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITUMIIaH3e,
MOJIEIIA TOpPCA MPEAKOB YEJIOBEKA.

JlabopaTtopuast padGora «l3ydyeHne o0cCOOCHHOCTEH CTpOEHUs CKelera
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTalNi YEIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HAJ0PraHMU3MEHHbIX CUCTEM C OKpY Karollel cpeaou
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3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. ['ymOonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
9K0J0TUH. CBSI3b SKOJIOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
npUpoAHbIE U JlabopaTtopHble. MoJenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY’KaroIIel Cpe/ibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00aTbHBII.

3HauY€HHE OSKOJOTMYECKUX 3HAHMM I  4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPbI U SKOJOTUUYECKON IPAMOTHOCTH HACEJICHUSI.

JdeMoHCcTpaIMuA

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl sKkonoruny, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJoruyeckue (PakTopbl U 3aKOHOMEPHOCTH UX nercTus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKUE, OMOTHYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak nsKonorudeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHalbHas poJib CBETa.
doTonEeprUOaU3M.

Temneparypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [loiiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skonormyeckuid (paxrtop. Ilpucnocobiienuss pacteHud K
NoJAJIep )KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpensl oOuTaHWs OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAS, MOYBEHHA,
IyOMHHAs — TIOANOYBEHHAsl, BHyTpuUOpraHuzMeHHas.  Du3uko-XxuMHUYECKUe
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJWYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU JKU3HU.
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’Kusznennsie hopmbl oprann3moB. [lorsTue o sxu3neHHo# hopme. JKu3HeHHbBIE
bopMBI pacTeHMil: NepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHUE TpPAaBBHI,
oJHOJIeTHHE TpaBbl. KU3HEHHBIE (POPMBI )KMBOTHBIX: TUAPOOMOHTHI, T€OOUOHTHI,
a’3poOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue daxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOM03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJecTBUS  (Tomuueckue, (Qopuyeckue, (Qpabpuueckue). 3HauEHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpee
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TenIoKpoBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormyeckre puUTMBDY,
«KuzneHHble (popMBbI pacTeHU», « Ku3HeHHBIE (DOPMBI )KUBOTHBIX», « DKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIecay, «IKOCHUCTEMA XBOMHOro jeca», «llemm nutaHus»,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHLUs», «CuMOmno3y,
«KommeHncanuzm».

O6opynoBanue: repOapud pPacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIEC, TEHENIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHS, TepOapruu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJJIEKIIMHU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repOapu MU KOJUICKIIMM PACTEHUW ¢ IKUBOTHBIX, OOJAAIOIIUX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSIM YCJIOBHM JXKWM3HM, repbapuu u
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >KM3HEHHBIX (OpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIKX B Pa3IMYHbIX OMOTUYECKUX B3AUMOJEHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BbisiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUMN U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmymsimuss ~ Kak
Oouonoruyeckas cucreMa. Poib HEOTZHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
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0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTead MOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TMOJIOBAsl CTPYKTYpa, POKIAAEMOCTb, IPHUPOCT, TEMII POCTaA,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JuHamuka nonynsiuuu U e€ perynsius. buotndeckuil moTeHIMaN MOIMYJISIHH.
MopenupoBaHue TMHaMUKU NOMyasiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIIIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[TonsitTue 00 sKkomornyeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zMmepsl skosiormdeckomn
Hui. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbl M HX >KU3HEHHBIC
CTpaTErnuu. JKOJOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUTpPalMil >KUBOTHBIX. buosnorndeckue
WHBAa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. 1. XaTunHCOH.

Tabnuipl U cXeMbl: «JDKOJOTUYECKUE XAPAKTEPUCTUKU MOMYJISAIINN,
«IIpocTpancTBeHHass  CTpyKTypa  momyisiiiuun», «Bo3pacTHble  MHUpaMuJIbI
nonyysiiun», «CKOpOCTh  3acel€Husi IOBEPXHOCTU 3EMJIM  Pa3IMYHbIMU
opraHuzMamMn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUN KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CEeMsIH paCTEHUM K paCcCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENN IKOCUCTEMBI. boMacca 1 MpoAyKIHs. DKOJIOTHYECKHE
MUPaMUJIbI YUCEN, OMOMACChI U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTpPOIOrE€HHbIE BO3JCUCTBUS Ha
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cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpOdKOCUCTeMa. ArporieHo3. Pazmuums
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [oposackas
baopa u ¢ayna. CuHaHTpomM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPOIKOCUCTEM H YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocucTteMax. Ponb kackadnoeo 3ghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYUBOCTh OPTraHU3MOB, MOMYJIAIMUA U IKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaust 3a2psA3HeHUll PA3HbIX MUN08 HA CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eucmausi. MeTomonorus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHOHAJIbHbBIC
IPYIIIbI OPraHU3MOB B 3KOCUCTEMEY, «KpyTroBOpPOT BEIIECTB B SKOCHCTEMEY, «Ilenu
nuTaHus (macTOuIHas, JOETPUTHAs)», «IKOJOTHYECKas NHUpaMHuaa YHCEID,
«IKoJIOTUYECKasi MpaMujia OMoMacchly, «IKOJOTHUYecKas MUpamMuia dHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «9KoCHCTeMa 03€pa», «ArpoleH03», «KpyroBopoT BEMIECTB M MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypo0o3KOCUCTEMBD».

JlabopaTtopunasi padora «lM3ydeHue pazHOOOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHsl B TUIMYHBIM OMOTEo1eHO03 (B IyOpaBy, OEpe3HsIK,
CJIBHUK, HA CYXOJIObHBINA WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «DKCKYpCHUsI B arposKoCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA
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buochepa — obmemnanerapHas o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyIIIeCTBOBaJIA JXKW3Hb. Pa3zBuTHe mpeacTaBieHuil o omocdepe B Tpyaax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI100aMpHOM IKOCHCTeMBI. JlMHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIECTB ¥ OMOTEOXUMHYECKHUE IUKJIIBI (YTIAepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.

3oHanbHOCTH OMocdepsl. [TousTrue o Guome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIE Ji€ca, CMEUIAaHHbIE U IIUPOKOJIUCTBEHHBIC Jieca, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKHE JIECa, BEICOKOTOPbs. KiluMaT, pacTUTENbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAa U
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuupbr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopoT azora B mpupoje»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOoMBbI cymny, «Kinmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiil jgec», «LInpokonmncTBEHHbBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornmndeckuit gecy.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpszHeHre BO3AYIIHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspyiienue mouBbl. OxpaHa MNOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacabsie kHuru. Oco0o oxpansembie mpupoanbie Tepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emsd. OOImKME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTtrie METOJIOB MOHUTOPUHIA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccieo008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHotl anepeemuke. buonocuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvuvle ungopmayuonnvle cucmemsl, odecneuusarowjue O00CMyn K

39



uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
9Kopeabuiumayuyu dKocucmem U Ccnocooos 060pvObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemmuvix sKocucmenm.
JdeMoHCcTpaMu
Tabnuiibl 1 cxeMbl: «3arpsizHeHne atMoc(epbi», «3arps3HeHue ruipochepbny,
«3arpsizHeHue ouBbly, «[lapHuKoBBIN d3ddexT», «Oco00 oXpaHsieMble TPUPOIHBIC
TEPPUTOPHUI, «MOJIeIH yIpaBIsieMOTO MUPay.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTeHUUW U KUBOTHBIX KpacHoii
kHur" Poccutickoit denepannu, KpacHoi kauru JIeCHMHTpaIckoi 001acTH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaunmenoBaHmue pa3aesioB U TEM IPOrpaMmMmabl

KoanyecTBo 4acoB

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

1 buosnorus xak Hayka https://resh.edu.ru/subject/5/10/
2 JKuBble cuCcTEMBI U UX U3yUYEHUE https://resh.edu.ru/subject/5/10/
3 buonorus knetku https://resh.edu.ru/subject/5/10/
4 XHUMHUYECKask OpraHu3anus KIETKN 10 https://resh.edu.ru/subject/5/10/
5 Ctpoenue u GyHKIMH KIETKH 8 https://resh.edu.ru/subject/5/10/
6 OOMeH BelecTB U NPeBpallleHUue S3HEPTUU B KIIETKE https://resh.edu.ru/subject/5/10/
7 HacnenctBennas nadopmanus u peanusanus e€ B KJIeTKe https://resh.edu.ru/subject/5/10/
8 JKM3HEHHBIN UK KIETKHA 6 https://resh.edu.ru/subject/5/10/
9 Crpoenue u GyHKIUU OPraHU3MOB 17 https://resh.edu.ru/subject/5/10/
10 Pa3zmHoXeHuE 1 pa3BUTHE OPraHU3MOB 8 https://resh.edu.ru/subject/5/10/
1 1(: ;f;;;:;;BHaYKa O HaCJIeICTBEHHOCTH U U3MEHUUBOCTHU 5 htts://resh.edu.ru/subject/5/10/
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 https://resh.edu.ru/subject/5/10/
14 I'enernka uenoseka 3 https://resh.edu.ru/subject/5/10/
15 Cenexuus OpraHu3MoB 4 https://resh.edu.ru/subject/5/10/
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4 https://resh.edu.ru/subject/5/10/
17 HrtoroBoe 060011IeHIE ¥ TIOBTOPEHUE 1 https://resh.edu.ru/subject/5/10/

41



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

duekTpoHHbIe (LU (pPOBbHIE)

Nen/m  HaummeHoBaHMe pa3/iesioB U TeM NPOTrPaAMMBbI KoimnuecTBo
qACOB o0pa3oBaTe/ibHbIE PecypChl
1 3apoxACHUE W PA3BUTHE IBOJIFOIMOHHBIX TIPEICTABIICHUN B OMOJIOTHH 4 https://resh.edu.ru/subject/5/11/
2 Mukpo3BOIIOLHS U €€ PE3YIBTATHI 14 https://resh.edu.ru/subject/5/11/
3 MaxkposBoitonus U €€ pe3yabTaThl 6 https://resh.edu.ru/subject/5/11/
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 3eMJIe 15 https://resh.edu.ru/subject/5/11/
5 [IpoucxoxaeHne 4enoBeKa — aHTPOIIOTEHES 10 https://resh.edu.ru/subject/5/11/
5 DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUAX S)praHmUMOB u 3 https://resh.edu.ru/subject/5/11/
HaJOPraHU3MEHHBIX CUCTEM C OKPYXAIOIIEH cpeaon
Opranu3mel 1 cpefia OOuTaHHS 9 https://resh.edu.ru/subject/5/11/
OKoJ0rus BUJ0B U MOIYJISIIUN 9 https://resh.edu.ru/subject/5/11/
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE CUCTEMBI 12 https://resh.edu.ru/subject/5/11/
10 Buocdepa — rinobanbHast skocucTemMa https://resh.edu.ru/subject/5/11/
11 YenoBek U OKpyKarolas cpena https://resh.edu.ru/subject/5/11/
12 UtoroBoe 000011IeHNE U TOBTOPEHHE 8 https://resh.edu.ru/subject/5/11/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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