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1. IOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno yuebnomy mnpeamery "buomorusa" Ha ypoBHE cpeaHero o0Iero
oOpaszoBaHus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®d3 «O06
obpaszoBanuu B Poccuiickoit ®enepanun»y, PI'OC COO, Konnenmnuu npenoaBanus yueOHOTO
npeamera «buonmorus» W OCHOBHBIX TMOJOXEHHU (enepaiabHOi paboueil mporpammbl
BOCITMTAHUS.

VYueOusbiii npeamer «buonorus» yriayOn€HHOTO YPOBHS M3y4U€HUs SIBISETCS OJHUM U3
KOMIIOHEHTOB  mpeaMeTHo  obnactu  «EctecTBeHHO-HayuyHble mpeaMeTsl». CoriacHo
nonoxeansM PI'OC COO npoduipHble yyeOHBIE NMPEIMETHI, W3ydaeMble Ha YIIyOJIEHHOM
YpOBHE, SIBJISIOTCS cIocoOoM auddepeHnuanun oOydeHUss Ha YpPOBHE CPEAHEro OOIIero
o0pa3oBaHus U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEXYy OCHOBHBIM OOILIUM, CPEIHUM
o0umM, cpeaHuM MpodeCcCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke Bpemsi KaKIblid U3
THX YYEOHBIX TMPEIMETOB JOJDKEH OBITh OPHUEHTUPOBAH Ha NPUOPUTETHOE pEUICHHE
00pa30BaTeNbHBIX, BOCIIUTATENIFHBIX M PAa3BUBAIOIINX 3a/a4, CBS3aHHBIX C MPOQOpPHEHTAIHEH
0o0y4Jaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OUOJIOTHEH, MEAUIIMHOM, SKOJIOTHEH, ICUXO0IOTHEH, CTIOPTOM.

[Iporpamma no yuebHomy npeamety "buonorus" ga€r npencraBieHue O eI U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriry0iaEHHOM ypoBHE, ONpeenseT 00s3aTelIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
PEKOMEHJIyeT MOCJIeJOBATEIbHOCTh N3YYeHHs YUeOHOro MaTepuala ¢ y4€TOM MEKIIPEeIMETHBIX
U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO IIpolecca, BO3PACTHBIX OCOOCHHOCTEH
oOydaromuxcs. B mporpaMMe 1o OMOJOrMM peaii30BaH MIPHUHLHUII IPEEMCTBEHHOCTH C
u3yuyeHueM OMOJIOTUM Ha YpOBHE OCHOBHOro oOmiero oOpa3zoBaHMs, Onaromaps dYemy
IPOCMATPUBAETCSl HANPABICHHOCTh Ha IMOCIEAYyIOIlee pa3BUTHE OHOJOTMUYECKUX 3HaHUM,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI, SKOJIOTHUYECKOTO
MBIILUIEHHUS], IPEACTABIEHUI O 3J0POBOM 00pa3e *U3HU, HA BOCIIUTAHNE OEPEXKHOT0 OTHOLIEHUS
K OKpYy’Karoliel npupoHoi cpene. B mporpamMme no 61onoruu Takke mokasaHbl BO3MOKHOCTH
yuebHoro mpenmera «buonorus» B peamuzauuu tpeboBanuit I'OC COO k mimaHMpyeMbIM
JMYHOCTHBIM, METAlpPEIMETHBIM U TNPEAMETHBIM pe3yjbTaTaM oOyueHus U B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIbHON JESITEIbHOCTH OOYyYarolMXCsi IO OCBOEHUIO
coJiepKaHusl OMOJIOTHYECKOro 00pa30BaHMsI Ha YPOBHE CPeJIHET0 001ero oopa3zoBaHusl.

VYuebublil npeamer «buonorus» Ha ypoBHE CpefHEro oouiero oopa3oBaHMs 3aBEepIIAET
Ouosnoruuyeckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha paclIMpeHue U yriayOieHne 3HaHui
o0ydJaronuxcsi O JKHBOM TPUPOJE, OCHOBAX MOJEKYJISIPHOM M KJIETOYHOW OHOJIOTHH,
AMOPHONIOTHN M OUOJIOTHH Pa3BUTH, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YYEHHUS U DKOJIOTHH.

Nzyuenne yueOHoro npeamera «buonorus» Ha yriay0iIeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJArOTOBKY OOydarolmuxcs K IOCIEOyIolleMy TOJdydeHH0 oOpa3oBaHHsi B By3aX U
OpraHu3alsx cpeaHero mnpodeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro CojaepikaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMM, MOJYYEHHBIX MPHU HM3YYEHHUU OOYYaIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, 3TH 3HAHMS MOJIy4alOT pa3BUTHE. Tak, paciIupeHsl U yriyOiaeHbl OnoiornyecKkue
3HaHUS O PpACTEHUAX, JKUBOTHBIX, TIpuOax, OakTepusiX, OpraHM3MEe 4YelloBeKa, OOIIUX
3aKOHOMEPHOCTSIX KHM3HHM, JOMOJHUTEIBHO BKIIOUYEHBI OMOJOTHMYECKUE CBEACHHS MPHUKIATHOTO
U TIOMCKOBOT'O XapakTepa, KOTOPbIe MOXKHO MCIIOJIb30BaTh KaK OPUEHTHUPHI IJISl MOCIEAYIOLIErO
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BeIOOpa mpodeccun. Bo3MmoHa  TakKe ~ WHTErpamus — OWOJIOTHYECKHUX  3HAHUH ¢
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, TTOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYeHUU (DU3HUKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mporpamMmbl 1o ydeOHOMYy mpeamery "buosorus" orpa)xaeT CHCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS J)KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
HBOJIIOIMM OPraHUYECKOTO MHpa Ha 3eMjie, COXpPaHEHHs OHOJIOTHYECKOTO pa3HOoOOpa3us
IUTAHETHI.

VYueOubiii npeamer «buonorus» mnpuszBaH o00eceYUTh OCBOEHHE OOYYAIOIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpPaBW, JIeKAlUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHUH, MHOTO00pasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMYJsALUU, OHOLEHO03a, 3KOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIIEOBAHMUSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWH. /s pa3BuUTHS W MoIAep)KaHUSI WHTEpeca OOyJaroImuXxcs K OMOIOTHH
Hapsily €O 3HAYUTEIIbHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COAEPKaHUU NPOrpaMMBbl 110
OHOJIOTUM TPETYyCMOTPEHO 3HAKOMCTBO C HCTOpUEH CTAaHOBIIECHUS U PAa3BUTHS TOW WIM MHON
oOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIlIEHHE Ba)KHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHIECKUX MPOOIIeM.

Henapb nzyuyenus yueOHnoro npenmera «buonorus» Ha yriyOl€HHOM YpOBHE — OBJIQJICHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTeHUEe YMEHHI MCIOB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH MHTEpeca
K OmnpenenéHHoi obnactu mpoecCHOHATIBHON JEATEIbHOCTH, CBSI3AHHOW C OMOJIOTHEH, WU K
BbIOOPY YueOHOr0 3aBeIeHUS AJIsl IPOJOHKEHNS OMOJIOrHYeCKoro 00pa3oBaHusl.

JlocTuxkeHue 1enu u3ydeHus: yaeOnoro npeamera «buonorus» Ha yriayOn€HHOM ypoBHE
o0ecreunBaeTcs pelIeHueM caelyomuX 3a1au:

. OCBOEHHE OOYyYaIOUIUMHUCS CHCTEMbl OHOJIOTMYECKUX 3HAHMN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHIX, KOHIEMIIMUSX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX M MpaBUIiIaXx,
COCTaBJISIIOLIMX COBPEMEHHYI0 €CTECTBEHHO-HAyYyHYH0 KapTUHY MHpa; O CTPOCHMH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHYECKUX CHUCTEM (KJIETKa, OPTaHU3M, MOIYJISIUs, BUJ,
OuoreorieHo3, Ouocdepa); O BBIIAIOMIMXCS OTKPBHITUSAX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OMOJIOTHH;

J O3HAKOMJIEHHE OOy4YalluXcsi C METOAAMM T[IO3HAHUSA JKUBOM MPUPOJBIL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJIIpPHOM M KJIETOUYHOM OMONIOTrHH,
AMOPHUOJIOTUN U OWOJIOTUU PAa3BUTHS, TEHETHKU U CENEKIUH, OMOTEXHOJOTHU U CUHTETHUECKOMN
OMOJOTUYM, TAJIEOHTOJOTHH, SKOJOTMH); METOJaMH  CaMOCTOSITEJIBHOTO  MPOBEIEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUNH B J1abopaTopuu M B IpHpone (HaOloJaeHHe, H3MEpeHHe,
HKCIEPUMEHT, MOICTHPOBAHNE);

J OBIIaJicHUEe  OOy4YaloIIMMHUCA  YMEHHUSMHU:  CaMOCTOSITEIbHO  HAXOIWTh,
AQHAIM3UPOBATh M HCIIOIB30BaTh OMOJIOTHYECKYI0 HHPOPMAIINIO; TIOJIB30BaThCS OMOIOTHYECKO
TEPMHHOJIOTHEN M CHMBOJIMKOM; YCTaHAaBJIMBATh CBSI3b MEXKAYy pa3BUTHEM OWOJOTUHU U
COLMAIbHO-9KOHOMHYECKUMH M HKOJIOTHYECKUMHU TpoOJIeMaMH YeJIOBEUeCTBa; OICHUBATh
MOCJIEACTBHSI CBOEH JIEATENBHOCTH 110 OTHOLIEHUIO K OKpY)KaloIIed NPUPOJHOU Cpele,
CcOOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPY’KAIOLIUX JIFO/IEi; 000CHOBBIBATh U COOJIIOIATh MEPHI
npodUIaKTUKU MH(QEKIMOHHBIX 3a00JIeBaHMii, MpaBuiia MOBEICHUS B MPUPOJE U oOecreueHus
0€30MacHOCTH COOCTBEHHOH JKM3HENEATEIHbHOCTH B UPE3BBIYAWHBIX CUTYAlUSX MPUPOIHOTO U



TEXHOT€HHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4dHble OTKPHITHUS B 001acTu
OuoJjoruu;

J pa3BuTHE y OOy4alOMIMXCS MHTEIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
npolecce 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSAMU M COBPEMEHHBIMHU HCCIEIOBaHHUSAMHU B
OMOJIOTUH, pelIaeMbIMH €10 MpoOJieMaMu, METOAOJOTHell OMOJIOTMYECKOro HCCIeI0BaHus,
IPOBEJCHUS  DKCHEPUMEHTANbHBIX  HMCCIEJIOBAaHUM, peuieHus OWOJIOTMYECKUX  3ajad,
MOJIEIIUPOBAHMS OMOJIOTHYECKUX OOBEKTOB U MPOIECCOB;

J BOCIIUTaHHE y OOYyYaromMXCS LEHHOCTHOTO OTHOIIEHHS K XHBOW HPUPOZAE B
HeIOM W K OTHAENbHBIM e€ OO0BEeKTaM U SBJICHUSAM; (OPMHUPOBAHHUE HKOJIOTHUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOLIEH KyJIbTYpbl TOBEICHHS B MPUPOJE; HHTErpaIiH
€CTECTBEHHO-HAYUYHBIX 3HAHUII;

J npuoOpereHue  OOy4arOmIMMHCS ~ KOMIIETEHTHOCTH B palMOHAJIBLHOM
MPUPOIONIONIB30BaHUU (COOIOICHNE TTPaBUII TIOBEICHUS B IIPUPOJIE, OXPAHBI BUJOB, SKOCHUCTEM,
ouoctepsl), COXpaHeHHH COOCTBEHHOTO 370POBbsi M 3I0POBbS OKPYKAIOIIUX JIIOJAEH
(cobumoteHust Mep poUIaKTUKH 3a00JICeBaHUM, obecrnieueHue Oe3ormacHoCTH
KHU3HEIEATEIIFHOCTH B UYPE3BBIYAWHBIX CHTYalUsAX MPUPOIHOTO W TEXHOTCHHOTO XapakTepa) Ha
OCHOBE UCIOJIb30BaHUsl OMOJIOTMYECKUX 3HAHUN 1 YMEHUI B MOBCEHEBHOM KU3HU;

o CO3/IaHM€ YCJIIOBUU ISl OCO3HAHHOTO BhIOOpa 00YyYarOIIMMHUCS MHAUBHUIYATbHOMN
0o0pa3oBaTeNbHONl  TPAEKTOpUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOOIIPENICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA HHTEpECaMH M MOTPEOHOCTAMHU
peruoHa.

OOmiee 4MCIIO YacoB, OTBEACHHBIX HA M3Y4YCHHE OMOJIOTHHM Ha YIIIyOJCHHOM YpOBHE
cpenHero odmiero odpa3oBaHus, coctaisier 134 ygaca: 68 yacoB B 1 cemectpe, 66 yacoB BoO 2
ceMecTpe.

134 yaca: B 1 cemectpe - 68 yacos, Bo 2 cemecTpe 66 4acos.

OTO6op opraHu3alMOHHBIX (OPM, METOAOB H CPEIACTB O0Oy4deHUs OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEHU(PHUKU €ro COJepXKaHHs M HalpaBIEHHOCTH Ha MPOAOIDKEHHE
OMoornYeckoro o0pa3oBaHUs B OPraHU3ALUAX CPEAHEro NPO(ECCHOHATBHOTO U BBICIIETO
o0OpazoBaHus.

OO0s3aTenbHBIM YCIOBHEM NPH OOYYEHUH OMOJIOTUH Ha YTITyOJEHHOM YpOBHE SIBIISIETCS
IpoBe/ieHUEe JIabOpaTOpPHBIX M MpakTHuecKux pabor. Takke ydacTHe o0OydaroUIuMxcsi B
BBIMOJIHEHUM  TPOEKTHBIX U  y4eOHO-MCCIIEOBATENIbCKUX  paboT, TeMaThKa KOTOPBIX
OTIpEeNIeNIIeTCSl YYHUTEJeM Ha OCHOBE HWMEIOIIMXCS MaTepHAbHO-TEXHUYECKUX PECYpCOB M
MECTHBIX TIPUPOIHBIX YCIOBHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'H

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJbTaTaM OCBOCHHS OOYYaroIUMUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMUHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS NMPOTrpamMMbl MO OMOJIOTUH BbIAEIEHBI
CIIEAYIOUIME  COCTAaBIIAIOIIME: OCO3HAHHUE OOYYaIOUIMMHUCH  POCCHHCKOM  Ipa)kJIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIPEAEIEHUIO,
Hanuyue momueayuu K OOYYEHHIO OWOJIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOEXKAEHUHM JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMUYECKOTO 3HAHUS, 20MOGHOCMb U CHOCOOHOCMb O0YHYaAIOIIUXCS PYKOBOACTBOBATHCS B
CBOEM  JEATENBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM  yCTaHOBKAMH, IPUCYLIIMUMHU  CHCTEME



OMOJOrHYeCKOro  OOpa3oBaHMsl, Haluuyue NPABOCO3HAHUS  DKOJOTHUYECKONM  KYJIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JImuHOCTHBIC PE3YJIbTAaTbl OCBOCHUA IIPOT'PpaAMMEBI 1O 6I/IOJIOI‘I/II/I JOCTUI'alOTCA B €IUHCTBC
y4eOHOM M BOCIUTATENBHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHCKHUMHU
COLIMOKYJIbTYPHBIMHU, UCTOPHUUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMU MOBEACHHS M CIOCOOCTBYIOT IpOLIECCAM CAaMOIIO3HAHMS,
CaMOBOCIIUTAHUSA U CaMOpa3BUTHUA, PAa3BUTUA BHYTpeHHefI MO3UIUK JIMYHOCTHU, ITaTPUOTU3MA U
YBOXECHUSI K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TPyJla U CTapIIeMy MOKOJEHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJIbTypHOMY  HACJIEOUI0O U TPaJuLUsaM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpele.

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHHsS OOYy4aroIMMUCS
poTpaMM CpPEAHEro o0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronnueckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO0/.

JIMYHOCTHBIE Pe3yJbTAThI
Koa JMYHOCTHBIX

peajimdanuu nporpaMmsl BOCIIUTAHUS pe3yJbTaTOB peajin3alumn

NMpOrpaMMbl BOCTIMTAHUSA
(Oeckpunmopwt)

Oco3zHaromuii ce6s rpaxkaaHuHoM Poccuu v 3aluTHUKOM
OtedecTBa, BRIPAKAIOMINA CBOIO POCCUHCKYIO UACHTUYHOCTD B
MOJUKYJIBTYPHOM U MHOTOKOH()ECCHOHATEHOM POCCUHCKOM
00111eCTBE U COBPEMEHHOM MHUPOBOM COOOIIIECTBE.
Co3Harommuii cBOe €TMHCTBO ¢ HapoaoM Poccun,

c Poccuiickum roCcyapCcTBOM, JEMOHCTPUPYIOLLHN JP 1
OTBETCTBEHHOCTb 32 pa3BUTHE CTpaHbl. [Ipossistomuin
TOTOBHOCTh K 3aIUTE Pomunsr, CIIOCOOHEIN
apryMEHTHPOBAHHO OTCTanBaTh CYBEPEHUTET U JOCTOMHCTBO

Hapoaa Poccun, coxpaHsATh U 3alIMIIATh HCTOPUYECKYIO
npaBay o PoccuiickoM rocynapcrse.

OpueHTUpoBaHHBII Ha MpodeccnoHalbHbIE TOCTHKEHUS,
JESTEIbHO  BBIPAKAIOIIUN  TO3HABAaTEeNbHbIE HWHTEPECHl C TP 6
y4eTOM  CBOMX  CHOCOOHOCTEH, 00pa3oBaTeabHOrO0 U

npoheccuoHaTbHOr0 MapUIpyTa, BEBIOpaHHON KBaJU(UKALIUH.

Co3Haromuii MeHHOCTh JKU3HU, 370POBbsI W 0OE30MacCHOCTH.
ColOmrofaromuiik ¥ MpONaraHAUPYIOUUH  3I0pPOBBIA  00pa3
KU3HU (3I0pOBOE MHUTaHUE, COONIOJACHHE TUTHEHBI, PEXKUM JIP 9

3aHATUH )51 OTAbIXa, (bl/ISI/I‘{CCKaH aKTI/IBHOCTL) ,

JIEMOHCTPHUPYIOILIUI CTpPEMJIEHUE K buznueckomy




COBEPILIEHCTBOBAHUIO.

000OCHOBAHHOE HENPUATHE BPEAHBIX IPUBBIYEK U ONACHBIX

HaKJIOHHOCTEN

hopm

[IposBnsrommit

(xypenue,
HApKOTHKOB, IICUXOAKTHUBHBIX BEIIECTB, a3apTHBIX UTP, JTIOOBIX
3aBUCHUMOCTEH ),

ynorpeOieHue

JACCTPYKTHUBHOI'O

oO1ecTBe, B TOM 4KCIIe B IU(GPOBOU cpejie.

CO3HAaTCJIbHOC n

IIOBEACHUS B

AJIKOTOJIA,

bepexxnuBo OTHOCSIIMICS K MPUPOJTHOMY HACJIEINIO0 CTPAHBI U
MPOSBISIOMUN  CHOPMUPOBAHHOCTh  SKOJOTHUECKOU

Mupa,
KyJbTYpbl HA OCHOBE

IIOHUMAaHUuA BINSAHUA

HpO(1)CCCI/IOHaJ'IbHO-HpOI/I3BOI[CTBeHHI>IX
OKpYKarIyr Cpeay. BBIpa)KaIOLHHfI ACATCIIbHOC HCIIPUATUC

COLIMaJIbHBIX,

OKOHOMHYECKHX u
IpoucccoB

Ha

JEHUCTBUM, NPUHOCAIIMX Bped MPUPOAE, PACIO3HAIOLIUN JIP 10
OIACHOCTH cpenbl obutanus, MpEeAyIPEKAAOIIII
PHCKOBaHHOE MOBEJICHUE TPYTUX rpakJiaH,
MONYJIAPU3UPYIOIIUNA  CIIOCOOBI  COXpaHEHUsI TaMSITHUKOB
NPUPOJLI  CTPAaHBl, PErHOHa, TEPPUTOPUU, TIOCEICHUS,
BKJIIOUEHHBI B OOIIECCTBEHHBIC WHUIMATUBBI, HAIPaBICHHbIE
Ha 3200Ty O HHX.
MeTanpeameTHble pe3yabTaThl
DopMyIMPOBKA U3 | AJanTHPOBaHHbIE K | YHHUBepcAJIbHbIE Ha KaKHX
®1oC COO onosioruu y4eOHble AelicTBHUS | 3AHATUAX
MeTanpeaMeTHbIe YYD peasiusyercs
pe3yJbTaThl
CaMOCTOSITEJIBHO camocTosaTenbHO | Ilo3HAaBaTeNbHBIE. Ha I13, CP
dbopmynIupoBaTh u | popmynupoBath u | ba3oBeie JIOTUYECKHE
aKTyaJu3UpOBaATh aKTyaJUu3UpOBAThH JIEHCTBUS
npoOiemy, npo0iemy,
paccMaTpuBaTh e€ | paccmMaTpuBaTh eé
BCECTOPOHHE; BCECTOPOHHE;
HCII0JIb30BaTh HCII0JIb30BaTh
IIPU OCBOCHUM 3HAHUM | IPU OCBOEHUW 3HAHUU
NpUEMBI  JIOTUYECKOTO | MPUEMBI  JIOTUYECKOTO
MBIIUTEHUS  (aHanM3a, | MBIIUICHUsT  (aHAIM3a,
CUHTE3a,  CpaBHEHUS, | CHHTE3a,  CpPaBHEHUS,
KJ1acCU(pUKaluy, KJIacCU(pUKaluHy,
000011eHNS), 000011eHNS),
pacKpbIBaTh CMBICJT | PaCKPHIBATh CMBICIT
OMOJOTUYECKHIX OMOTOTUYECKHIX
MOHATUN (BBIACISITh WX | MOHATHN (BBIACIATH HUX
XapaKTepHbIE XapaKTepHbIE
IIPU3HAKH, IIPU3HAKH,




yCTaHABJIMBATh CBS3U C
JIPYTUMHU TOHSATHSIMH);

OTIpeNIeNATh
1eu JESITeNIbHOCTH,
3a1aBasi mapameTpsl U
KpUTEpUU ux
JOCTHKEHUS,
COOTHOCHUTH
pe3yIIbTATHI
JESITEIIbHOCTH C
MOCTaBJICHHBIMU
LEJISIMU;

UCIIOJIb30BATh
OunoJoruvecKue
TOHSATHS ISt
00bsCHEHUST (HAKTOB M
SABJICHU JKUBOM
PUPOIB;

CTPOUTH
JIOTHYECKHE
paccyXIeHus
(MHIyKTUBHBIE,
JIeNyKTUBHBIE, 1o
AQHAJIOTUM),  BBIABIATH
3aKOHOMEPHOCTH u
POTHBOPEYUS B
paccMaTpUBaeMbIX
SIBJICHUSX,
bopMynupoBaTh
BBIBOIBI M 3aKJIFOUCHHS,

yYCTaHABJIMBATh CBS3U C
JIPYTHUMHU TOHSATHSIMH ),

OTIpeNIeNATh
(1% NESITeIIbHOCTH,
3ajaBas IMapameTpbl U
KpUTEpUU ux
JOCTHOKEHUS,
COOTHOCHUTH
pe3yJIbTaThI
JESITEIbHOCTH c
MOCTaBJICHHBIMU
LEJSIMU;

UCIOJIb30BATh
Ouonoruueckue
TIOHSITHS ISt
00bsICHEHUST (HAKTOB U
SIBJICHUI JKABOM
TIPUPOJIBI;

CTPOUTD
JIOTHYECKUE
paccyXaeHus
(MHIyKTUBHBIE,
JeNyKTUBHBIE, o
AQHAJIOTUM),  BBIABIATH
3aKOHOMEPHOCTH u
IPOTHBOPEYUS B
paccMaTpUBaeMbIX
SIBJICHUSX,
bopmMynMpoBaTh
BBIBOIBI M 3aKJIIOUCHHS,
. MPUMEHSITh
CXEMHO-MO/JICITbHBIC
cpeicTBa
NpeCTaBICHHUS
CYLIECTBEHHBIX CBs3el
u OTHOUIEHUI B
U3y4aeMbIX
OMOJIOTrMYECKHUX
0o0BEeKTaxX, a  TaKke
MIPOTUBOPEYUIN PAZHOTO

TS

pola, BBIABICHHBIX B
pa3IMYHbIX
UH(POPMALIMOHHBIX
HCTOYHUKAX;

. pa3pabaTbIBaTh
I1aH pelieHus
npobiaemMbl ¢ y4€Tom
aHalM3a  MMEIOIINXCS
MaTepUaIbHbIX u

HEMATCPHAIIBbHBIX




pecypcoB;
. BHOCHThH
KOPPEKTHUBBI B
JIeSITEILHOCTD,
OILICHHUBATH
COOTBETCTBHE
pe3yJIbTaToOB
OILICHUBATh
MOCJIEACTBUH
JIeATEILHOCTH;

LEeJsIM,
PUCKHU

KOOPIHUHUPOBAT
b U BBINOJHATH PabOTy
B YCJIOBHSX PEaJbHOTO,

BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;
. pa3BUBaTh
KpEaTUBHOE MBIIIUICHUE
npu pereHun
JKU3HEHHBIX TTPOOJIEM.
. BJIAIETh . BJIaICTh ITo3HaBaTeIBHEIE. Ha CP, II3,
HaBbIKAMU y4eOHO- | HaBbIKaMU yuebHo- | ba3oBbie JIEKIUAX
HCCICAOBATCILCKON U | HCCICAOBATENbCKOM U | HCCIEAOBATEIbCKUE
MIPOEKTHOMN MPOEKTHOMN JIEUCTBUSA
JIeSITeIIbHOCTH, JIeSITeIIbHOCTH,
HaBBIKAMH Pa3pelIeHHs | HABBIKAMU pa3perieHus
npooiieM, npooiieM,
CITOCOOHOCTBIO H | CIIOCOOHOCTEIO i
TOTOBHOCTBIO K | TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY CaMOCTOSITEIIbBHOMY
MTOUCKY METO/IOB | IIOUCKY METOJI0B
pelieHus MPaKTUUECKUX | PEeIIeHUS MPAKTHIECKUX
3ajad, MIPUMEHEHHUIO | 3a/1ay, MIPUMEHEHUIO
pa3IMYHBIX METO/IOB | Pa3IMYHbBIX METOH0B
MMO3HAHUS; MMO3HAHUS;
. HCII0Ib30BaTh . HCII0Ib30BaTh
pa3IuYHBIC BUJIBI | PA3TMYHbBIC BHUIbI
JIeSITeIbHOCTHU O | AEATCILHOCTH o
MOy IYCHUTO HOBOTO | MOJTYYEHHUIO HOBOTO
3HAHUS, €ro | 3HaHus, ero
WHTEPIpETAIH, WHTEpIpETAINH,
peoOpa30BaHUIO U | IpeoOpa30BaHUIO u
MIPUMEHEHHUIO B | IPUMEHEHUIO B
y4eOHBIX CHUTYyalMsX, B | yUEOHBIX CUTyalHsX, B
TOM qHuCIIe MIpH | TOM qHuCIe npu

CO3/IaHUM Y4YeOHBIX U
COIMATBHBIX TIPOEKTOB;
. ¢dbopmupoBath

Hay4YHBIN THIT

CO3/IaHUM Y4YeOHBIX U
COIMATBHBIX TIPOEKTOB;
. ¢dbopmupoBaTh

Hay4YHBIN THIT
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MBIIUICHUS,  BJAJETh
Hay4YyHOH
TEPMHHOJIOTUEN,
KITFOYEBBIMU
MOHSITHSIMH u
METOIaMHU;

. CTaBUTh "
dbopmyIupoBaTh
CcOOCTBEHHBIE 3aJlauM B
o0OpasoBarenbHON
JeSATeTbHOCTH "
YKU3HEHHBIX CUTYalUsX;
. BEISIBIISITH
IPUYHUHHO-
CJICICTBEHHBIE CBSI3H U
AKTyaJIu3UPOBaTh
3aj1auy, BBIJIBUTATh
TUIIOTE3y €€ pelIeHus,
HAaXOAUTh  apTyMEHTHI
JUIst JI0Ka3aTeNbCTBA
CBOMX  YTBEp)KJICHUH,
3a/1aBaTh TMapameTpbl U
KPUTEPUU PELICHHUS;

. aHAIM3UPOBATH
MONly4eHHbIE B  XOJe
peteHus 3aJ1a4uu
pe3yNbTaThl,
KPUTHYCCKH OICHUBATH
ux JIOCTOBEPHOCTB,
MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX
YCIIOBHSIX;

MBIIUICHUS,  BJIAJIETh
Hay4yHOH
TEPMHHOJIOTUEN,
KITFOYEBBIMU
MOHITHSIMH "
METOIaMU;

. CTaBUTh "
dbopMyIUpoBaTh
COOCTBEHHBIE 3aJlauM B
o0OpasoBarenbHON
JESITEIIBHOCTH u
JKU3HEHHBIX CUTYaLUsX;
. BEISIBIISITh
MPUYHUHHO-
CJIC/ICTBEHHBIC CBSI3U U
AKTyaJIu3UpPOBaTh
3ajauqy, BBIJIBUTATh

TUIoTe3y €€ pelICHus,
HaxoJIUTb  APryMEHTHI
JUISt JI0Ka3aTeNnbCTBA
CBOMX  YTBEpPKICHUH,
3aJaBaTh HapaMeTpbl U
KPUTEPUU PELLICHHUS;

. aHAJIN3UPOBATh
MOJIy4YEHHbIE B  XOJ€
pelieHus 3a/1a4uu
pe3yJbTaThl,
KPUTUYECKH OILICHUBATh
ux JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh
U3MEHEHUE B HOBBIX
YCIIOBUSIX;

. JaBaTh  OLIEHKY
HOBBIM CUTYaIHsIM,
OIICHUBATh
MPUOOPETEHHBIH OIIBIT;
. OCYIIECTBIIATH
LeJICHAIIPaBICHHBIN
MIOMCK nepeHoca
CpPeICTB M  CHOCOOOB
JIEUCTBUSA B
poeCCHOHAITBHYIO
cpeny;

. yMETh
MEePEHOCUTh 3HAHUS B
MI03HABATEJbHYIO "
MPAKTUYECKYI0 00JIacTH
KHU3HEIESITEbHOCTH;

. yMETh
WHTETPUPOBATh 3HAHUS

11




U3 Pa3HBIX MPEIMETHBIX
obnacreii;

BBIJIBUTaTh HOBEBIE
ujeu, npejarath
OpUTHHAIIbHBIC
MIOJIXO/JIBI
. . ITo3HaBaTenbHEBIE. Ha CP, II3
OpPUEHTUPOBATHC opueHTHpoBaThc | Pabora c undopmaruei.
s B Pa3NUYHbBIX | A B Pa3IUYHBIX
UCTOYHUKAX HUCTOYHUKAX
uHpopmanuu  (Tekcre | HHPOpManuu  (TEeKcTe
y4eOHOT0 nocobus, | yaeOHOTO rocoowsl,
Hay4HO-IIOIYJIAPHON Hay4HO-IIOIYJIAPHON
JaUTepaType, JIuTepatype,
OHMOJIOrNYECKUX OMOJIOrMYECKUX
CJIOBapsxX U | CIOBapsx u
CIPaBOYHUKAX, CIPaBOYHUKAX,

KOMIIBIOTEPHBIX ~ 0azax
JnaHHbIX, B MHTEpHETE),
aHAIU3UPOBATH
UHPOPMALINIO
pa3jIMYHBIX BHJAOB U
dbopM TIpeACTaBICHHUS,
KPUTHYECKH OIEHUBATh
e€ JOCTOBEpPHOCTb U
HEMPOTHBOPEUUBOCTb;
. (dbopMynupoBarthb
3arpocel U MPUMEHSTh
pa3IMYHbIE METO/IBI IPU

nowcke W otbope
OMOJIOTMYECKOU
uHpopManuy,
HEOOXOINMOM TSt

BBITTOJIHEHUST  y4eOHBIX
3az1ay;

. npuodperaTh
ONBIT  MCIOJIb30BAaHUSA
MH(OPMaLMOHHO-
KOMMYHHUKaTHBHBIX
TEXHOJIOTHH,
COBEpLICHCTBOBATH
KyJIbTYpY  aKTUBHOTO
MCIIOJIb30BaHUs
Pa3IMYHbIX TMOMCKOBBIX
CHUCTEM;

. CaMOCTOSITEIILHO
BBIOMPATH
ONTUMATBHYIO  (opMy
IIPEJICTaBICHHUS
Ouosornyeckoi

KOMIIBIOTEPHBIX ~ 0a3ax
JaHHbIX, B MHTEpHEeTE),
aHaAJIM3UPOBATh
MH(pOpMaLIHIO
pasNMYHBIX BHUJOB U
dbopMm TIpeACTaBICHHUS,
KPUTUYECKH OLICHUBATh
e€ JI0CTOBEPHOCTb U
HEMPOTHBOPEUUBOCTb;
. (dhopMynupoBarth
3alpockl M NPUMEHATh
pa3IUYHBIE METOJIBI IPU

nmowcke W otbope
OMOJIOTUYECKOU
uHpopManuy,
HE0OXOaUMOi TUTSt

BBITTOJIHEHUST  y4EOHBIX
3ajad4;

. npuooperarhb
ONBIT  UCIOJIb30BAaHUSA
MH(OPMaLOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTHH,
COBEpULIECHCTBOBATH
KyJIbTYpY  aKTUBHOTO
MCIIOJIb30BaHUs
Pa3IMYHBIX TMOMCKOBBIX
CHUCTEM;

. CaMOCTOSITENIEHO
BBIOMPATh
ONTUMAJBHYIO  (hopMy
IIPEJICTaBICHUS
OM0JIOrnYeCKOi

12




uHpopmanun  (cxemsl, | HHPOpMALUU  (CXEMBI,
rpaduKky, JUarpaMmel, | rpaQuKy, AUArpaMMBbl,
TaONMUIBI, PUCYHKH U | TaOJMIBI, PUCYHKH U
Apyroe); zapyroe);
. UCIIOJIb30BATh
Hay4yHbIl  s3BIK B
Ka4yecTBE CpE/ICTBA NPHU
pabore c
OuonornuecKon
nHpopManuen:
IPUMEHSTh
XUMHYECKHE,
¢dusnueckue u
MaTeMaTHYeCKue 3HaKu
U CUMBOJIBI, (hOpMyIIbl,
ab0peBuatypy,
HOMEHKJIATYpYy,
UCTIOJIb30BaTh "
peoOpa3oBHIBAThH
3HAaKOBO-
CHUMBOJIMYECKHE
CpeICTBA HATJISITHOCTH;
. BIIAJICTh
HaBBIKAMU
pacrio3HaBaHMs U
3alUThl  MH(pOpMaLUH,
UH(POPMALIMOHHOM
0e3onacHoCTH
JIMYHOCTH.
. OCYILIECTBIIATh . OCYILECTBIIATh KommyHuKaTHBHBIE. Ha 113, CP,
KOMMYHHKAIIMHA BO BCEX | KOMMyHHKAIMU BO Bcex | OOmenue JEKITHSIX
chepax KHU3HH, | chepax KHU3HH,
AaKTUBHO YYacTBOBATh B | aKTUBHO Y4aCTBOBAThH B
Janore WIH | JUajore WIH
JMCKYCCHH 0 | JUCKYCCHH o
CYILIECTBY CyIIEeCTBY
o0cyxnaemoin TeMbl | 00CykaaeMoi TEMBbI
(ymenne 3amaBarh | (yMeHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh | BOIPOCHI, BBICKA3HIBAThH
CYXKJICHUS CYXKICHUS
OTHOCHUTEJIBHO OTHOCHUTEJIBHO
BBITTOJTHEHHSI BBITTOJTHEHHSI
npejularaeMoi  3ajaud, | mpeajsaraeMon 3ajauu,
YUUTBIBaTh WHTEPECHI W | YYUTHIBATh UHTEPECHI U
COI'JIACOBAHHOCTh COI'JIACOBAHHOCTh
MTO3ULIAN JAPYTUX | O3ULUN IpyTHUX
YYaCTHMKOB  JIMAJIOTa | yYaCTHUKOB  JUaora
VI TUCKYCCHUH); VI TUCKYCCHH);
. pacro3HaBaTh
HeBepOaTbHBIC
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cpeiacTBa oOIIeHMSI,
MOHUMATh 3HaYEHUE
COLIMAJIBHBIX  3HAKOB,
MPEOCHUIOK
BO3HUKHOBEHUS
KOH(JIMKTHBIX
CUTyaluH, YMETh

CMAr4aTh KOH(QIJIUKTHI U
BECTH IIEPErOBOPHI;

. BJIAJETh
pa3IMYHBIMH
crocodamMu OOIIEHUS U
B3aUMOJCHCTBH,
MMOHUMAaTh  HaMEpPEeHUS
JIPYTHUX JIIO/IEH,
MIPOSIBIIATH
YBOXKHUTEIHHOEC
OTHOIIICHHUE K
co0eceTHUKY u B
KOPPEKTHOM dopme
dbopMynupoBaTh  CBOH
BO3PaKCHUS;
. pa3BEPHYTO U
JIOTMYHO U3JIaraTh CBOIO
TOUKY 3peHUs c
HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.
. IMOHUMAaTh u|e IMOHUMAaTh u | KoMMyHHKaTHBHBIE.
HCIIOJIb30BaTh HCIIOJIE30BaTh CoBmecTHast
pEeUMyIIeCcTBa MpPEeUMYyIIeCcTBa JIeITEIIbHOCTD
KOMaHIHOM ¥ | KOMaH HOM u
VHIUBULYaIIbHON VHIUBUYaIIbHON
paboThl MpH peHIeHUH | paboThl MpPH pELICHUU
OMOIOrHYeCcKOoi OMOJIOTUYECKOM
npoOIeMsl, npoOIeMsl,
00OCHOBBIBATh 00OCHOBBIBATh
HEOOXO0IMMOCTh HEOOXO0IMMOCTh
MPUMCHCHUS MIPUMCHCHHUS
TPYIIOBBIX ¢dbopM | TPyIIOBBIX dbopMm
B3aUMOJICVCTBUS TP | B3aUMOJACUCTBUS  IpHU
peleHnn yueOHOil | pereHnu yueOHOI
3a7a4u; 3a/1a4M;
. BBIOMpATh . BBIOMpATh

TEeMaTUKy W  METOJbI
COBMECTHBIX JIEUCTBUU
c YYETOM 00mux

MHTEPECOB u
BO3MOKHOCTEH

KaXXJI0TO yJieHa
KOJIJICKTHBA;

TEeMaTUKy W  METOMbI
COBMECTHBIX JEUCTBUM
c YYETOM 00mux

MHTEPECOB u
BO3MOKHOCTEH

Ka)XJI0TO yJjieHa
KOJIJICKTHBA;
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M MNpUHHUMATh

eu COBMECTHOU
JIeSTCIIEHOCTH,
OpraHU30BbIBaTh H
KOOPJIMHUPOBATH
NEUCTBUA 1o eé
JIOCTHKCHHIO!
COCTaBJISITh IUIaH
JIeHCTBUI,
pacnpenensiath pojik ¢
YYETOM MHEHU U
YYaCTHHUKOB,

00CyXJ1aTh pPE3yJIbTaThl
COBMECTHOH paboThI;

° OLICHUBAThb
Ka4yCCTBO CBOC€TO
BKJIaJa n KaXxJ0ro

y4aCTHHUKAa KOMAaHJIbI B
oOumii  pe3yapTar Mo

. MIPUHUMATh
Hen COBMECTHOU
JICATCIIBHOCTH,
OpraHU30BbIBaTh H
KOOPJIUHUPOBATH
NEUCTBUA o eé
JIOCTHIKCHHUIO:
COCTaBJIAATh IUIaH
JEeHCTBHI,
pacnpenensitb pojik ¢
YYETOM MHEHUU
YYaCTHHUKOB,

00CcyXaaTh pPe3yJbTaThl
COBMECTHOM paboTHI;

® OLICHUBATh
Ka4yCCTBO CBOCTO
BKJ1aJa n KaxJja0ro

y4aCTHHUKAa KOMAaHIbI B
o0t pe3yapTar 1o

pa3zpaboTaHHBIM pa3paboTaHHBIM

KPUTEPHUSIM; KPUTEPHUSIM;
. npeniaraTh
HOBBIE IIPOEKTHI,
OLICHUBAaThb  HUAEH C
MIO3ULUU HOBU3HBI,
OpPUTHMHAJILHOCTH,
[IPaKTUYECKON
3HAYUMOCTH;
. OCYILIECTBIIATH
MO3UTUBHOE
CTPaTEru4ecKoe
MOBE/ICHNE B
pa3INYHBIX CHUTyalUsX,
MPOSBISATE TBOPYECTBO
U BOOOpaxeHHe, ObITh
MHUIIMATHUBHBIM.

. HCIIOJIb30BATh . HCIIOJIb30BATh PerynarusHeie. Ha CP, IT3

Ouonoruueckre 3HaHUSA | Onojoruueckue 3HaHUS | CaMoopraHusamus

JUIS BBISIBJICHUS | AJIS BBISIBJICHUSI

npo0JsieM U UX peleHus | IpobiieM U UX peuIeHHs

B KU3HEHHBIX u|B KU3HEHHBIX u

y4eOHBIX CUTYyaIUsX; y4eOHBIX CUTYyaIUsX;

. BBIOMpATh Ha | * BBIOMpATh Ha

OCHOBE OHOJIOTHYECKHUX
3HAaHUH  I€JIEBBIE U
CMBICJIOBBIC YCTaHOBKI/I
B CBOUX JIEHCTBHUAX U
HOCTyrIKaX 110
OTHOILIEHUIO K JKABOH
IPHUPOJIC, CBOEMY

OCHOBE OHOJIOTHYECKHUX
3HaHUH  IeleBble U
CMBICJIOBBIC y()TaHOBKI/I
B CBOHUX JEHCTBUAX U
HOCTyrIKaX 110
OTHOILIEHUIO K JKHBOH
IPHUPOJIC, CBOEMY
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37I0POBBIO M 3/I0POBBIO
OKPYIKaIOIIHX;

. CaMOCTOSTEIILHO
OCYILECTBIIATh
MO3HABATEJIbHYIO
JIeSATEIbHOCTD,
BBISABIISITH  MIPOOJIEMBI,
CTaBUTH u
dbopmynHupoBaTh
cOOCTBEHHBIE 3aJlayd B
o0Opa3oBaresbHON
JIeATETbHOCTH u
JKU3HEHHBIX CUTYaIUsX;
. CaMOCTOSATEJIbHO
COCTaBJISITh 1aH
pelieHuss mpoOyieMbl ¢
YUETOM HMECIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH u
MPEAIOYTEHU;

. J1aBaTh  OLICHKY
HOBBIM CUTYaIIHSIM;

. pacumpsITh
pamKu y4eOHOro
npeAMeTa Ha OCHOBE
JTUYHBIX TIPEAMOYTEHUN;

3I0POBBIO M 370POBBIO
OKPYIKaIOIIHX;

. CaMOCTOSITEIILHO
OCYILECTBIISATh
II03HABATEJbHYIO
JIeATEIbHOCTD,
BBISIBJISITH ~ NPOOJIEMBI,
CTaBUTH u
dbopmynHupoBath
CcOOCTBEHHBIE 3a/layd B
o0Opa3oBaresbHON
JIeATEIbHOCTH u
JKU3HEHHBIX CUTYaLUsX;
. CaMOCTOSTEJIbHO
COCTaBJISITh I1aH
pelieHus mpoOiieMbl ¢
YU4ETOM HMECIOIIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH u
MPEAIIOYTEHU;

. J1aBaTh  OLICHKY
HOBBIM CUTYaLIUSM;

. pacumpsITh
pamKu y4eOHOro
npeAMeTa Ha OCHOBE
JIMYHBIX MPENNOYTEHUN;
. JieNaTh
OCO3HAHHBII BBIOOD,
apryMeHTHpOBaTh €ro,
OpaTh OTBETCTBEHHOCTh
3a pEILEHUE;

. OLICHUBATh
npUOOPETEHHBIH OIBIT;
. CIocoOCTBOBAThH
(bopMHpPOBAHUIO u
MIPOSIBIICHUIO IIMPOKOMN
SPYAMLMH B  pa3HBIX
o0macTsax 3HAHHH,
IIOCTOSIHHO  ITOBBIIIATh
CBOM 00pa3zoBaTeNbHBIN

u KYJIbTYPHBIN
YPOBEHb.
. aBaTb OLIEHKY | * JlaBaThb OLIEHKY | PeryisTuBHbIE. Ha CP, II3,
HOBBIM CUTYyalHsIM, | HOBBIM cutyauusM, | CaMOKOHTPOJIb JIEKITASX
BHOCUTb KOPPEKTUBBI B | BHOCUTh KOPPEKTHUBBI B
JIeSITEILHOCTD, JIeSITEILHOCTD,
OILICHUBATH OIICHUBATH
COOTBETCTBHE COOTBETCTBHE
pe3yJIbTaTOB LEIISIM; pe3yJIbTaTOB LEIISIM;
. BJIAJICTh . BJIAJICTh
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HABBIKAMU
MO3HABATEIIbHOMN
peduiekcun
OCO3HAHUS
COBEpLIAEMBIX
NeUCTBUHI u
MBICIIUTENIbHBIX
MPOLIECCOB, ux
pe3yJIbTaTOB u
OCHOBaHHUH,
UCIIOJIB30BaTh IIPUEMBI
peduiekcuu A OLUEHKU
CHUTYAIHH, BbIOOpa
BEPHOIO PEILICHUS;

. yMETh
OLICHUBATh pPUCKH U
CBOEBPEMEHHO
NPUHUMATh  PEHICHUS
M0 UX CHIKEHUIO;

. MIPUHUMATH
MOTHUBBI U apPTryMEHTHI
JpYTuX TIpU  aHAIU3e

KakKk

HABBIKAMU
MO03HABATEIILHOMN
peduiekcun
OCO3HAHHUS
COBEpLIAEMBIX
NEeUCTBUHI u
MBICIIUTENIBHBIX
MPOLIECCOB, ux
pE3yJIbTaTOB "
OCHOBaHHI,
UCIIOJIB30BaTh IIPUEMBI
peduiekcun A OUEHKU
CHUTYAIHH, BbIOOpa
BEPHOTO PEILICHUS;

. YMETb
OIICHUBATh PHUCKH U
CBOEBPEMEHHO
IPUHUMATh  PELEHUs
M0 UX CHIKEHUIO;

. MIPUHUMATH
MOTHBBI U apPTryMEHTHI
Jpyrux IIpU aHajau3e

KakKk

pE3yJIbTaTOB pE3yJIbTaTOB

JIeSATEIbHOCTH; JIeSATEIbHOCTH;

. IIPUHUMATh . IIPUHUMATh PerynarusHelie. Ha II3, CP,
ce0si, TMOHMMas CBOM | ce0si, MNoHMMAass cBoM | [IpuHsTHE ce0s M APYTUX | JEKIMIX
HEJOCTATKU U | HEIOCTaTKH u

JIOCTOUHCTBA; JIOCTOUHCTBA;

. IIPUHUMATh . IIPUHUMATh

MOTHUBBI U apPTyMEHTHI
JpYTUX TIpH aHaAIU3e
pE3yJIbTAaTOB
JeSITEIIbHOCTH;

. MpU3HABATh
CBOE IpaBO M IpaBo
JIPYTUX Ha OUTHOKU;

. pa3BHUBAThH
CIIOCOOHOCTh TOHUMATh
MUD C [TO3ULUU APYTOTO
YyeJloBeKa.

MOTHBBI W apPTyMEHTHI
JIpYTUX TIpH aHaJIU3e
pE3yJIbTAaTOB
JIeSITEIIbHOCTH;

. MpU3HABaTh
CBOE MpaBO M IpaBo
JIPYTUX Ha OUITUOKU;

. pa3BHUBAThH
CIIOCOOHOCTh MOHUMATh
MUD € [TO3ULUU APYTOTO
YyeJloBeKa.

Kon DopmyIMpOBKA 3HaHusA, YMEHUA
KOMIIeTCHIIUH
OK 1. Bribupath ciocoOsl petienus | Ymenus:

3a71a4 MpoQeccuoHaNbHOM
JESTEHOCTH
MIPUMEHHUTEIBHO K Pa3IMuHbIM
KOHTEKCTaM

KOHTEKCTE;

pacrio3HaBaTh 3aJa4y W/WiM npodiaemMy B
po¢heCCHOHATILHOM H/UIIH COLIMATbHOM

aHAJIM3UPOBATH 33/1a4y W/WIIH TTPoOIeMy H
BBIJIENATH €€ COCTaBHBIC YaCTH; ONPEACIIATh
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Kon

DopmyIHMpOBKA
KOMITeTEHIU U

3HaHuA, yMeHUs

9Tarbl peleHHs 3a/1a4u;
BBISIBIIATH U 9()PEKTUBHO UCKATh HHPOPMAITHIO,
HEOOXOIMMYIO JUTS PEUICHUS 3a]auu 1/HITH
poOJIeMBlI;

COCTABIISATH TUIAH JICHCTBHUS;

OTIpeNIeNIATh HEOOXOIMMBIE PECYPCHI;

BJIQJICTh aKTyaJIbHBIMU METOJIaMH pabOoTHI B
npoecCHOHATTLHON M CMEXHBIX cepax;
peann30BBIBaTh COCTABIICHHBIH IIJIaH; OLIEHUBATh
pe3yJIbTaT U MOCIEACTBUSI CBOUX JACHCTBHUI
(caMOCTOSITETIHHO WIIM C TOMOIIBbIO HACTABHUKA).

3HanuA: aKTyanbHBINA TPO(EeCcCHOHANBHBIN U
COLIMAJTIbHBINA KOHTEKCT, B KOTOPOM MPUXOUTCS
paboTarh U KUTH;

OCHOBHBIC HCTOYHUKH WH(OPMALIUU U PECYPCHI
JUTSL PEIICHUs 33]1a9 U IpoOIIeM B
po(heCCHOHATTLHOM H/HITU COITUATTBHOM
KOHTEKCTE; aJlTOPUTMBI BBITIOJIHEHUS paboT B
po(hecCUOHATLHON U CMEXKHBIX 00JIaCTsIX;
METO/I6I pabOTHI B IPO(ECCUOHATILHOM U
CMEXHBIX cepax; CTpYKTypy IUIaHa AJis
pelleHus 3a71a4; MOPSIOK OLIEHKH PE3yJIbTaTOB
pereHus 3a1a4 TpopecCuOHATBHON
NESATSIILHOCTH.

OK 2.

Hcnons3oBats
COBPEMEHHBIE CPENICTBA
MIOMCKa, aHaJIM3a

U UHTEPIIpETaLuu
uHpopMauu

1 UHGOPMaAIIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33/1a4
npodeCcCuoHATBHON
JESTEHOCTH

Ymenua:

OTIpeAeTATh 334 I TOrcKa HHOpMAIIHH;
OTIpeIeNIATh HEOOXOIUMbIE HCTOUHUKHU
UHpOpMaLny;

IUTAHUPOBATh MPOIECC IOUCKA; CTPYKTYPUPOBATh
MoJTy4aeMyro HH(popmaIuio;

BBIJIENIATH HanOoJiee 3HAYMMOE B TIEPEYHE
nHpopmanuu;

OILIEHUBATh MPAKTHYECKYIO 3HAYMMOCTb
pe3yIbTaTOB MOKCKa;

0o OpMIIATH PE3yNbTAThI TOUCKA, TPUMEHITH
cpeacTBa MHPOPMALMOHHBIX TEXHOJIOTUHN JIJIs
pereHust mpohecCHOHaIBHBIX 3a/1a4;
HCIOJIb30BATh COBPEMEHHOE TPOTPaMMHOE
o0OecrieyeHue;

WCTOJIh30BATh Pa3IMUHbIC IIH(PPOBHIE CPENICTBA
JUISL pelieHus: Npo(decCuOHANbHBIX 3ajay.
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Kon DopmyIHMpOBKA 3HaHuA, yMeHUs
KOMIETEeHI[UH
3Hnanusa: HOMEHKIaTypa UH()OPMAITHOHHBIX
UCTOYHUKOB, IPUMEHSAEMBIX B
npogeccuoHaIbHOMN e TeIbHOCTH;
IpUEeMbl CTPYKTYPUPOBaHUS UH(OPMALIUH;
(dopmat opopmiIeHHsI pe3yIbTATOB ITOKCKA
uH(pOpMaINU, COBPEMEHHBIE CPEJICTBA U
yCTpOHCTBa HH(OPMATH3ALNN; TIOPSIIOK HX
MPUMEHEHHS U TIPOTpaMMHOE oOecTiedeHre B
npoeCCUOHATTLHOMN IEATEILHOCTH B TOM YHCIIE C
UCTIOJIb30BaHUEM ITU(PPOBBIX CPEIICTB.
3nanus: conepxaHue akTyalbHON HOpMaTUBHO-
IPaBOBOM JOKYMEHTAIM; COBPEMEHHAsl Hay4YHas
U npodeccruoHanbHasi TEPMUHOJIOTUS;
BO3MOXHBIE TPACKTOPUH MPO(PECCHOHATBHOTO
pa3BUTHS U
caM000pa30BaHMsI; OCHOBBI
NpeANPUHIMATEIBCKOM NeSTETbHOCTH; OCHOBBI
(uHaHCOBOW I'PaMOTHOCTH;
npaBuiIa pa3paboTKu OM3HEC-IIJIaHOB; OPSI0K
BBICTPAaNBaHUs NPE3EHTALUU; KPEAUTHBIE
0GaHKOBCKHUE MPOYKTHI.
OK 4. DddexTuBHO Ymenus:

B3aMMOJICHCTBOBATh OpTaHU30BBIBATH PAOOTY KOJUIEKTHBA U

paboTaTh B KOJUIEKTUBE U KOMAaH/IbI;

KOMaH/ie B3aMMO/JICIICTBOBATD C KOJJIETAMH,
PYKOBOJICTBOM, KJIINEHTAMH B X0JI€
npogecCuoHaIbHOMN e TETbHOCTH.
3uanus: ICUXOJIOTMYECKHE OCHOBBI
NeSITeIbHOCTH KOJIJIEKTHBA, TICUXOJIOTMYECKHUE
0COOCHHOCTH JINYHOCTH; OCHOBBI TPOEKTHOMN
NeSITeIbHOCTH.

OK 5. OcymecTBISTh YCTHYIO U Ymenus:

MUCHMEHHYIO
KOMMYHHUKAIMIO Ha
TOCYJJapCTBEHHOM SI3BIKE
Poccutickoit denepanuu ¢
y4eTOM 0COOCHHOCTEN
COLIMAJILHOTO U
KYJIBTYPHOI'O KOHTEKCTa

TpaMOTHO H3Jjiaratb CBOU MBICJIU U O(bOpMJBITL
JAOKYMCHTEI 110 HpO(I)eCCHOHaHBHOﬁ TCMAaTHUKE HA
TOCYdapCTBCHHOM S3BIKE, IIPOABJIATH
TOJICPAHTHOCTL B pa6oqu KOJITICKTUBE

3nanus: 0COOEHHOCTH COLUANIBHOTO U
KyJbTYPHOI'O KOHTEKCTA; MpaBuia ohopMIeHHUS
JIOKYMEHTOB U IIOCTPOEHHS YCTHBIX COOOIIEHUH.

3HaHnus: CyIHOCTb TPaXkIaHCKO-
MaTPUOTUYECKOM MO3UIHH, 00IIEYEeTOBEYECKIX
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Kon DopmyIHMpOBKA 3HaHuA, yMeHUs

KOMMETEeHI[HN
LEHHOCTE; 3HaYMMOCTb PO eCCHOHATHLHOM
JESTENIbHOCTH T10 CIIEUaTbHOCTH; CTAHIAPThI
AHTUKOPPYILHUOHHOTO OBE/ICHUS U
MOCTIEICTBUSI €70 HAPYIICHHUS.
OK 7. ConeiicTBOBaTh COXpAHEHUIO | Ymenus:
OKpYKaroIlen Cpepl, COOFOAATh HOPMBI 3KOJIOTHYECKON
pecypcocOepexeHuto, 0€30M1aCHOCTH;
MIPUMEHSITh 3HAHHSI 00 OTIpeCIIATh HAIPABIECHUS pecypcocOepeKeHus B
W3MCHECHUU KIIMMaTa, pamKax mpoQecCHOHATBHON ACSITEILHOCTH T10
MIPUHIIMITBI OEPEKITUBOTO CHEIHMATbHOCTH OCYLIECTBIIATH PaboTy C
MPOM3BOJICTBA, Y3 (HEKTUBHO cOOJTI0ICHUEM MPUHIIAIIOB OEPEKITUBOTO

HeﬁCTBOBaTB B IIpCSBI:'I‘IaI‘/'IHbIX IMPpOU3BOJACTBA.

CUTYyAIHUIX 3HanusA: MpaBUIIa YKOJIOTHYECKON OE30MaCHOCTH
IPU BEJIEHUU NPOPECCUOHATBHON AESITEIbHOCTH;
OCHOBHBIE PECYPCHI, 33JICHICTBOBAHHEIC B
po(heCCUOHATILHOM e TeILHOCTH,

yTH 00ECIIeYEHUsI pecypcocOepexeHus;
IPUHIUITBI OEPEXIIMBOTO MTPOU3BOJICTBA.

3Hanua: ponb pU3NUECKON KyIbTYpPhI B
00IEKYIbTYPHOM, IPO(EeCcCHOHATIEHOM U
COIMAIbHOM Pa3BUTHU YEJIOBEKA; OCHOBHI
3JI0pOBOTO 00pa3a KU3HU; YCIOBHS
npo¢eCCUOHANBHON IEATETFHOCTH 1 30HBI PHCKA
(hU3UIECKOTO 3/I0POBbS IS CIICIUATIEHOCTH;
cpeacTBa MpOopUIAKTHKY TepEeHATPSKEHUS.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS cojepaHus ydeOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha Oo0ecriedeHne MpoPuIbHOTr0 00y4IeHHsT 00yUYaroIUXCs
O6uonorun. OHM BKIIOYAIOT: crenupuyeckue Ay OWOJIOTMM HAay4HblEe 3HaHUS, YMEHHUS U
CrocoObl JEHCTBUII 1O OCBOCHHMIO, HHTEPHPETAIMU U MPeoOpa3OBaHUI0 3HAHUM, BHUJIBI
JESATENIbHOCTH TIO0 TONYYEHUIO HOBBIX 3HAHUN W HMX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a
TAaKXXE B PC€AJIbHBIX XNU3HCHHBIX CUTyallUsaX. HpeﬂMeTHBIe PE3YIbTATEI MPCACTABJICHBI 110 IrogaM
A3YYEHUS.

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS ydeOHOro mpeamera «buonorusi» B 1 cemecmpe
JIOJIKHBI OTpaXaTh:

J c(hopMUPOBAHHOCTh 3HAHUHN O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (pOpMHPOBAHUH €CTECTBEHHO-HAYYHON KAapTUHBI MHUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U
pEIIeHNH POOJIeM pallMOHATBFHOTO TPUPOAOTIONB30BAHMS, O BKJIA/IE POCCHICKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTUH;

. BIQJICHHE  CHCTeMON  OWOJIOTMYeCKHMX  3HaHH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJararomue 6I/IOJIOI‘I/I‘ICCKI/IG TCPMUHBI W TOHATHUA ()KI/ISHL, KJICTKA, OpraHusM,
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MeTa0oJaM3M, TOMEOCTa3, CAaMOPEryJsliis, CaMOBOCIIPOM3BEIEHUE, HACJIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U Pa3BHUTHE), OMojoruyeckue teopuu (kiaerounas teopus T. IlIBanna, M.
[neiinena, P. BupxoBa, xpomocoMmHas Teopus HacieactBeHHocTH T. Moprana), yuenus (H. U.
BaBuioBa — 0 1eHTpax MHOrooOpasuss M NPOUCXOXKICHHS KyJIbTYPHBIX DPAaCTEHMM), 3aKOHBI
(enuHOOOpPAa3Hsl MOTOMKOB IEPBOT0 MOKOJIEHHUS, PACUICNIIICHUs, YUCTOThI FaMeT, HE3aBUCHUMOTO
HacienoBanus I'. Menzeins, roMOJ0ornyeckux psaoB B HACIEACTBEHHOM u3MmeHumBoctH H. M.
BaswiioBa), npuHIMIBI (KOMIIZIEMEHTAPHOCTH);

J BIAJICHAE OCHOBHBIMH METOJAaMM HAy4HOIO IIO3HAHUS, HCIOJIB3YEMBIX B
OMOJIOTMYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB (ONHUCaHME, H3MEpeHHe, HaOIIo/eHue,
SKCTIIEPUMEHT);

J YMEHHUE BBIIEIATh CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHbIX U MHOTIOKJIETOYHBIX OpraHW3MOB, B TOM 4ucie OakTepuil, rpuOoB,
pacTeHM, )KMBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX,
YeJIoBEeKa, MPOIECCOB )KU3HEACSITEIbHOCTH, MMPOTEKAIOIINX B OPraHU3Max PacTeHHM, KUBOTHBIX
U 4YeJOBEKa, OMOJOrMYecKMX IpoleccoB: oOMeHa BewecTB (MeTa0oau3M), MpeBpaleHHs
SHEepruu, OpOoXeHHs, aBTOTPO(PHOrO M TIeTepOTPOPHOro TUIIOB MUTAHUA, (OTOCHHTE3a HU
XEMOCUHTE3a, MUTO03a, Meii03a, raMeToreHe3a, sMOpUOreHe3a, MoCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUsI, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJCHCTBUS I'E€HOB,
reTepo3nca, UCKyCCTBEHHOTO 0TOOpa;

o YMEHHME YCTAaHaBIMBaThb B3aMMOCBA3M MEXIy OpPraHOMIAMM KIETKH M HX
(GYHKUMSAMH, CTPOCHHEM KJIETOK pa3HbIX TKaHeH W UX (QYHKUUAMH, MEXAYy OpraHaMu u
cHUCTeMaMM OpPraHOB Y PAacTeHUH, )KUBOTHBIX M YEJIOBEKA U MX (PYHKLHSIMHU, MEXKIy CUCTEMaMHU
OpraHoB M MX (QYHKIMSAMH, MEXAY 3TalaMd OOMEHa BELIECTB, dTalaMH KJIETOYHOTO LIMKJIA U
JKU3HEHHBIX LUKIOB OpPraHU3MOB, 3TallaMd ASMOpPUOHAIBHOTO pPAa3BUTHS, TE€HOTHIIOM U
benoTunom, peHoTunoM u GakTopaMu cpebl 0OUTaHMS;

o YMEHHME BBIABIATH OTJIMYUTEIBHBIE IPU3HAKH JKUBBIX CHCTEM, B TOM YHCIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,

o YMEHHE  HCHOJb30BaThb  COOTBETCTBYIOUIME  apryMEHTbI, OHOJIOTHYECKYIO
TEPMHHOJIOTMI0O W CHMBOJMKY JJI1  JIOKa3aTelabCTBAa POACTBA OPraHU3MOB  pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

J yMEHHE pelarb OWOJIOTMYECKHE 3aJlauM, BBIABISATH MPUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXJy UCCIETyeMbIMU OMOJIOTHYECKUMU IPOLIECCAMU U SIBICHUSIMHM, JI€JaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

. YMEHHUE BBIMOTHATH TAOOpaTOPHBIE U MTPAKTUYECKHE PadOThI, COONI0IATh MpaBHUiia
pHu padoTe ¢ y4eOHBIM U JaOOpaTOPHBIM 000PYI0BAaHUEM;

. YMEHHE BBIJIBUTaTh TMIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMH,
bopMyIHpys 1eNb UCCIIeI0BaHNs, aHATM3UPOBATh OJTYUYEHHbIE PE3YJIbTaThl U JINaTh BHIBOJIBI,

. YMEHHE YYacTBOBaTb B Yy4eOHO-HMCCIENOBATENbCKONM paboTe Mo OuoJIoruH,
HKOJIOTUM M MEJHIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAy4YHBIX OOLIECTB, W IMyOIMYHO
NPEJCTABIIATH MOJyYeHHbIE Pe3yJIbTaThl HA YYCHUYECKUX KOH(EepeHInsX;

J YMEHHE OLIEHUBATh ATMUECKHE aCHEKThl COBPEMEHHBIX HMCCIIEI0BaHUIN B 00JacTH
OuoNoruu M MenuUUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HaIpaBIEHHOE
M3MEHEHHE TeHOMa U CO3JjaHie TPAHCTEHHBIX OPTaHU3MOB);

. YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymed mpodeccuoHaaIbHON
JEeSITeIbHOCTH B 00JacTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOIWH, BETEPUHAPUH, CEIBCKOIO
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X035MCTBA, MUIIEBON MPOMBIIUICHHOCTH, YTIyOJIATh MO3HABATEIBHBIN HHTEPEC, HAITPABICHHBINA
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOWIEH mNpodeccuu U MPOAOIDKEHHE OHOIOTHYECKOTrO
00pa30BaHus B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATBFHOTO U BBICILIET0 00pa30BaHMUS.

IIpenmeTtHble pe3ynbTaThl OCBOCHMs yueOHOro mnpenmera «buomnorus» Bo 2 cemecmpe
JIOJKHBI OTPakaTh:

J c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpA, B IO3HAHHUU
3aKOHOB TPHUPOJBI M PEIIEHUH SKOJIOIMYECKHX MPOOJIEM YEeIOBEYECTBAa, a TAKXKE B PELICHUU
BOIPOCOB PALMOHAIBHOIO IPUPOAOIOIb30BAHUSA, U B (POPMUPOBAHUM LIEHHOCTHOTO OTHOLIEHUS
K IpUpoje, OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUHCKUX U 3apyOexkHbIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

J YMEHHE BIAJETh CUCTEMOH OHOJOrMYECKMX 3HAHWH, KOTOpas BKJIIOYAET
ONpe/eNieHuss M IOHUMAHUE CYIIHOCTH OCHOBOIIOJIAralolMX OWOJIOIrMYECKUX TEPMHUHOB U
NOHATUH (BUA, dKOcUcTeMa, Omocdepa), Ouosornyeckue Teopuu (IBOJIOIMOHHAS Teopus Y.
JapBuHa, cuHTeTHueckas Teopus sBomtonuu), ydeHus (A. H. CeBepuoBa — 0 myTsix H
HampaBieHusx ssomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbl (T€HETHYECKOIO
paBHoBecus k. Xapau u B. BaiinGepra, 3apoasimeBoro cxoacrtsa K. M. Bbopa), mpasuia
(Muaumyma FO. JInOuxa, 3KOJIOrMYECKOM HUPAMUIbBl SHEPrUM), TUHOTE3bl (THUIIOTE3a «MHpa
PHK» V. I'unGepta);

o YMEHHUE BJIQJIETh OCHOBHBIMHM METOJaMU Hay4YHOT'O MO3HAHUS, UCIOJIb3yEMBbIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMNMCaHUE, H3MEpeHHe,
HaOJr0IeHNe, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS M OLIEHKU aHTPOINOIEHHBIX M3MEHEHHH B
PUPOJIE;

J YMEHHE BBIAEIATh CYLIECTBEHHbIE IPU3HAKU: BUOB, OMOr€OLIEHO30B, SKOCUCTEM
u Ouocdeppl, CTaOMIM3UPYIOUIETO, ABIXKYIIETO M pa3pbIBAIOLIEr0 €CTECTBEHHOro oT0opa,
AJJIONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pa30BaHus, BIUSHUS JIBUKYILIUX CHII 3BOJIOLUU
Ha TeHO(OH]] MOMYJIALUHN, TPUCIOCOOTEHHOCTH OPraHU3MOB K cpele OOHMTaHMs, YepeOBaHUS
HaIpPaBJICHUH 3BOJIIOLUH, KPYTOBOPOTa BEILIECTB U MIOTOKA SHEPTHU B YKOCUCTEMAX;

J YMEHHE YCTaHaBIMBAaTh B3aUMOCBSI3M  MEXAYy IpolLEeccaMHd  3BOJIOLUH,
JBIKYIIUMH ~ CWJIIaMH  AHTPOINIOT€He3a, KOMIIOHEHTaMH  Pa3IMYHBIX  JKOCHCTEM U
MPUCTIOCOOTIEHUSIMA K HUM OpTraHU3MOB;

o yMEHue BBISIBIISATh OTJIMYUTEIILHBIE IIPU3HAKN KHUBBIX CHUCTEM,
IPUCTIOCOOTIEHHOCTh BUIOB K Cpelle oOWTaHus, aOMOTUYECKMX U OMOTHUYECKUX KOMIIOHEHTOB
HKOCHCTEM, B3aHMOCBS3€H OpPraHM3MOB B COOOIECTBAX, AHTPOIOTEHHBIX M3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH;

J YMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  apTryMEHTHI, OHOJIOTUYECKYIO
TEPMHHOJIOTHMI0 W CHMBOJMKY JJI1  JIOKa3aTelabCTBAa POJACTBA OPraHU3MOB  pa3HBIX
CUCTEeMAaTUYECKUX TPYII, B3aUMOCBSI3M OpPraHM3MOB U Cpedbl OOWTaHMs, E€IUHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHHsS MHOrooOpa3usi BHUJOB U 3KOCHUCTEM Kak
YCIIOBUS COCYILIECTBOBAHUS IIPUPOJIBI U YEIOBEUECTBA;

. YMEHHE pelaTh OHOJIOTWYECKHE 3aJaud, BBIABIATH NPUUYMHHO-CIIECIACTBEHHBIE
CBSI3U MEXJy HCCIEIyeMbIMH OMOJIOTMYECKUMH IMPOLECCaMU U SBICHHUSMH, JeNaTh BBIBOJABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIyYE€HHBIX PE3YJIbTaTOB;

J YMEHHE BBIMOJIHATH Ja00paTOpHbIE U MPaKTUYECKHe paboThl, COOTIOAATh MpaBuiIa
pHu paboTe ¢ yI4eOHBIM U J1a00OpaTOPHBIM 000PYIOBAHUEM;
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o YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPATH X IKCIIEPUMEHTAILHBIMH CPEICTBAMH,
bopMyITUpYS 1Ie]Th UCCIIEOBAHMUS, AHATM3UPOBATH MOJIYYCHHBIC PE3YJIbTAThI U JICJIaTh BBIBOJIBI,

o YMEHHE YYacTBOBaTh B Y4eOHO-HCCIEIOBATEIbCKOW padoTe Mo OuoJIoruw,
9KOJIOTMH W MEMIIMHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M IyOIUIHO
NPECTABIIATH MOJyYEHHbBIE Pe3yIbTaThl HA YYCHUYECKUX KOH(EepeHIUsX;

o YMCHHUC OLCHHUBATH T'MIIOTE3bI U TCOPUU O IMPOUCXOXKICHUHN KU3HH, UCIIOBCKA U
YCIOBCYCCKUX pacC, O HNpUYIMHAX, MNOCICACTBUAX U CHOCOGaX NpeaAOTBPAILLICHHUA FJI06aJIBHLIX
W3MEHEHU# B buocdepe;

J YMEHHE OCYILECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHalIbHOM
NESATENIbHOCTH B 00JIacTH  OMOJIOTHH, OKOJIOTHUH, MPHUPOAOIONIB30BAHUS, METUIMHBI,
OMOTEXHOJIOTHH, MICUXOJIOTHH, BETEpPUHAPHH, CeJIbCKOT0 XO03s1iCTBa, 1102001 (S:10)7

IMPOMBIIIJICHHOCTH, YFJIY6JI$ITB IO3HAaBaTEIbHBIN HUHTCPCC, HaHpaBJ’IeHHbeI Ha OCO3HAHHBIA
BBIOOP COOTBETCTBYIOIIECH NPO(ECcCHH M TPOAODKEHHE OWOJIOrHYEeCKOTO 00pa3oBaHUS B
OpraHu3aIUsaX CPEAHEr0 NPOPECCHOHATIBHOTO M BBICIIIET0 00pa30BaHusl.
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2. COJEPKXAHHUE YYEBHOI'O IPEJIMETA
O0bem yuyeOHOro nmpeaMera U BUAbl yueOHOH padoThl

Bun yueOHOM paboThI O06bem,u

O0BeM 00pa3oBaTeILHON TPOTPAMMBI 172

CamocTosTenpHas padora 32

CyMmmapHas y4eOHasi Harpy3ka BO B3aUMOJCHCTBUY C IPETOoIaBaTeieM 134

B TOM YHCIIE:

JICKIIUHU, YPOKH 66

MIPAKTUYECKHE 3aHATHS 50

71ab0paTOpPHBIE 3aHATHS

dopmaT MPOMEKYTOUHOM aTTeCTalNU DK3aMeH —
3AIIUTA
[TPOEKTA

CamocTtosTenbHas paboTta 32

00y4aromuxcsi HaJl MHAWBUYallbHBIM IIPOEKTOM (2 cemecTp)

B TOM YHCJIC:

Bri6op TeMmbl HCCIEAOBATEIbCKOTO MPOEKTa U pa3paboTka mpoOiemHbIX | 4
BOIIPOCOB

IInanupoBanue 4
[Tpouecc npoekTUpoBaHuUs 20
O06o001aronui yTan 4
1 cemecTp
68 yacos

ConepxaHne NOpOrpaMMbl, BBIACIEHHOE KYpCu8oM, HE BXOAUT B  MPOBEPKY
rocyaapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. buosiorust Kak HayKa

CoBpemeHHas Ouonorus — KOMIUIEKCHas Hayka. Kparkas MCTOpus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH mpoOnembl. DyHAaMeHTaIbHBIC, NPUKIATHBIE U
MMOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavueHne Ouonoruu B (HOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszanHble ¢ Owuojorueil. 3HaueHWe OWOJOTHH B MPAKTUYECKOU
JEATEIIbHOCTH YEJOBEKAa: MEIUILMHE, CEIbCKOM XO3SKCTBE, MPOMBIIUIEHHOCTH, OXpaHE
MIPUPOJIBI.

JdemMoHcTpauuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Japsun, Y. ['apseii,
I'. Mengens, B. 1. Bepuanckuii, U. I1. IlaBnos, . . Meunukos, H. 1. Basuios, H. B.
Tumodees-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! 1 cxembl: «CBsI3b OMOJIOTHH € IPYTUMH HayKaMuy, «CucremMa OHOIOrHuecKux
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3yYeHHUE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBONWCTBA )KUBBIX CHCTEM: €JMHCTBO
XHMHYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
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CTPYKTYpBI,  OTKPBITOCTB, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaXKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHu3alyM >KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbBIM, TKAaHEBBIM,
OpraHU3MEHHBIN, HOIYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
6uocdepusbiii. IIpoueccsl, npoucxoasume B *KHUBbIX cucTteMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak opma cymecTBoBaHus Marepud. Hayku, u3ydaromue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3yuenune xuBbIX cucreM. Metoasl Ouosornueckoil Hayku. HaGmronenue, usmepenue,
JKCIIEPUMEHT, CHUCTeMarTu3auus, MeTaaHanu3. [loHaTtue o 3aBUCMMOM UM HE3aBUCUMOU
nepemeHHoi. IDmanupoBanue skcnepumenrta. [locraHoBka u mpoBepka rumnore3. Hynesas
runote3a. [loHsTHE BRIOOPKH U €€ JoCTOBepHOCTh. Pa3bpoc B Omonornueckux aaHHbIX. OneHka
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTaToB. [IpUUMHBI HCKaKE€HUS PE3yJIbTaTOB JHKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

IIpakTnueckas padora «/cnonb3oBaHUE pa3IUUHBIX METOJOB IPU U3YUYEHUU KUBBIX
CUCTEM.

Tema 3. Brnosorus Kierku

Knerka — cTpykTypHO-(QYHKLIMOHAIbHASA €IUHULA )KUBOTO. MICTOPHUS OTKPBITUS KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

Metoabl MOJEKYJISIPHOM M KJIETOYHOM OMOJOrMHM: MHMKpPOCKOIUSA, XpomaTorpadus,
anekTpodopes, METOJ MEUYeHbIX aroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KYJIbTUBUPOBAHHE KIIETOK. M3yuenue Gukcupo8anHvlx Kiemox. IIEKTPOHHAS MHUKPOCKOIIHSI.

JdemMoHcTpanuu

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

Tabmuuel n cxembl: «CBETOBOH MHKPOCKOM», «JIEKTPOHHBIA MHUKpockom», «Mctopus
Pa3BUTHS METOJI0B MUKPOCKOITUI.

Tema 4. XumMuveckasi OpraHu3anus KIeTKH

XHUMHUUYECKUH COCTaB KIETKA. Makpo-, MUKpPO- U yJIIbTPaMUKPO3IeMEHTEL. Bosa u e€ ponb
KaK pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPETYJIALUN.
MuHepanbpHble BELECTBA KJIETKH, UX OHMoJIoTHYecKas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOi Mouyiekyinbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBs3b. BropuuHas, TpeTnyHas, 4yeTBEepTUYHAs CTPYKTyphl. JleHaryparus. CBolicTBa O€NKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHkimm 6enkoB. [Ipuonui.

VYrneBonbl. MoHOCaxapuibl, JUCaxapyibl, OJUTOCaXapubl W TMoiucaxapuasl. OOmuit
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBonoB. buonornyeckue ¢yHKIMU
YTJIEBOJIOB.

Jlumunel.  'mapodunbHO-THIpOdOOHBIE  cBoiicTBa.  Knaccudukanus — JTUOUAOB.
Tpurnuuepuasl, hochonunuabl, BOCKH, cTepouibl. buonornueckne QyHkuu aunuaos. O6mue
CBOWCTBA OHMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHUIIAEMOCTD.

Hyxnennoseie kucnotel. IHK u PHK. Crpoenne HyknenHoBbIX KucaoT. HykneoTnusl.
[Tpunuun xommuiementapHoctH. I[lpaBmino Yapradda. Crpykrypa JHK — nBoitnas crupais.
Mecronaxoxaenue u 6nonornyeckue ¢pynkimnu JHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne Moinekynsl AT®. Makposprudeckue cBsizu B Mojekysne AT®. buonornueckue
¢bynkumn  AT®. BoccraHoBiIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
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HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorus: OHOXMMHUYECKHE W OMO(PHU3NYECKUE HCCIEIOBAHUS COCTaBa H
MPOCTPAHCTBEHHON CTPYKTYypbl OuoMomeKkyl. Modenuposanue cmpykmypsvl U @QYHKYui
buomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin U opeaHuyeckuli CuHme3 OUOMONEKYN U
UX HenpupoOOHbIX AHALO208.

JdeMoHcTpanuu

[Toptpetsr: JI. [Tonunr, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, @. Caurep,
C. IIpy3unep.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKMX DJIEMEHTOB B HEXKUBOW INPUPOACH,
«PacnpenenieHe XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOJEY.

Tabmumsr 1 cxemsl: «llepuoguueckas Tabmuia XUMUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJbl BOJBI», «BemectBa B cocTraBe oOpraHu3mMoBy», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTypbl O€nKOBOW MOJEKYJbD, «CTpOEHHE MOJIEKYJ YIieBoa0B», «CTpoeHue MOJeKyJl
mununoB», «HykiennoBble KUCTOTHIY, «CTpoeHre MosieKybl ATO».

JlaGopaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIIbIO KAYECTBEHHBIX PEAKIIHII.

JlabopaTopnas padora «/ccienoBanue HyKJICHHOBBIX KUCIIOT, BBIICTICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tunsl KIETOK: dyKapHOTHYecKas U Mpokapuotuyeckasi. CTpyKTypHO-(YyHKIIMOHATIbHBIC
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTHueckor kietku. Kierounas cTeHka OakTepuii W apxeil.
Oco0eHHOCTH CTPOCHUs TeTepOoTpoHOI 1 aBTOTPO(DHON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenue U pyHKIIMOHUPOBaHUE dyKapuoTHdeckoil kietku. [Inasmarnyeckas MemOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckoil MeMOpaHbl. TpaHCIIOPT BEIIECTB 4Yepes
I1a3MaTHYECKyl0 MeMOpaHy: MacCUBHBIM (muddys3us, obneryéHHas aAudQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). ITomymponumaemocts MeMOpansl. PaboTa
HaTpUl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. KinerouHas creHka.
CrpykTypa ¥ PyHKIIUU KJIETOYHOW CTEHKH paCcTEeHUM, TpUOOB.

Huromnna3zma. Ilutozonb. Ilutockener. JlBmxenue nurorazmbl. OpraHOWIBI KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIeTKH: 3HjomiIazmMarudeckas cetb (DIIC), annmapat I'ombmxu,
JU30COMBI, UX CTpOeHHE U (QYHKUUHU. B3auMOCBS3b 0JHOMEMOpaHHBIX OPTaHOMJOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTUKyiayMma. Mexanusm wuanpasnenus 6enxos 6 JIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBI)
SHJIOMIa3MaTHYeCKUi peTukyiyMm. CekperopHas (yHKMs anmapara [ombmxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enxos 6 annapame I 01v0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturtenbHbIX KiieTok. Kiierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpraHOMJIBI KJIETKH: MHUTOXOHIPHUHU, IJIACTUIBL. [Ipoucxoodicoenue
mumoxouopuui u niacmuo. Cumdbuocenez (K.C. Mepeoickosckuii, JI. Mapeynuc). CTpoeHue u
(GYHKIMM MHUTOXOHApUA W TuacTui. IlepBUuYHBIE, BTOPUYHBIE M CJIOXHbBIE IJIACTUIBI
(OTOCUHTE3UPYIOLINX JYKApUOT. XJIOPOIUIACTBl, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIIHUX
pacTeHuil.

HememOpanubie opranouisl kietku CTtpoeHne U QyHKIMM HEMEMOpaHHBIX OpraHOMI0B
kiaetku. PuGocombl.  IIpomesxcymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBI. AKmuHo8ble
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeYHbIX KIeMmOK.
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Mukpotpy6ouku. Kierounsiii mentp. CTpoeHHME H JBIKECHHE KIYTHUKOB M PECHUYEK.
Muxkpotpy6ouku nutorasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuuvie benxu.

SAnpo. Ob6onouka siapa, XpOMaTUH, KapHoIUia3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIHH.
SAnepusiii 6enkoBbIi MaTpukce. [IpocTpaHCTBEHHOE PacMONOKEHHE XPOMOCOM B HMHTep(da3HOM
aape. Jyxpomamun u 2emepoxpomamun. belku XpoMmaTWHa — TUCTOHBL. Junamuxa s0epHou
06010uKU 8 MUmMo3e. H0epHulii mpancnopm.

Knerounsie  BrimtoueHus. CpaBHUTeNbHAsh  XapaKTEpPUCTHKA  KIETOK  J3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpanuu

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

Tabmuubl 1 cxembl: «CTpoeHHE SYKAPUOTHYECKOW KIETKW», «CTpOCHHE KUBOTHOM
KIeTKn», «CTpoeHue pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIIpUI», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKI.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MMKpPOIpENapaTbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepuaibHbIX KIETOK.

Tema 6. O0MeH BellecTB U NMpeBpallleHHe JHEPIUU B KJIeTKe

AccuMuISIIMSL U TUCCUMUIIALIASA — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIECTB:
aBTOTpOGHBIHE ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX — IpoIeccax.
OHepretudeckoe oOecrneuenue kietku: mpespamienue ATD B 0OMEHHBIX TpoIeccax.
@DepMeHTAaTUBHBIM XapakTep peaklHil KIeTOYHOro merabonuszma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaercTBus. Kodepmentol. Otiauuusi (pepMEHTOB OT HEOPTaHMYECKHX
KaTaJau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(bepMEHTATUBHBIX PEAKIINI OT pa3MUYHbBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHbIU U
oxcueennvlll  omocunmes y baxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mpouecce porocuHTe3a. CBeToBas U TEMHOBas
da3el. Pomoovixanue, Csz., Cs- u CAM-munvr pomocunmesa. IpoyKTUBHOCTb (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  PazHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIHUPYIOLTHE
OaxTepuu, Kene300aKTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepuH. 3HAUEHUE XEMOCHHTE3A.

AnaspobHble opranu3mbl. Bunel 6posxkenust. IIpoxykTsl OpoXKeHHs U UX UCHOJIb30BAHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yauTeNn
Oose3Hei.

AdpoOHBIE OpPTaHW3MBI. JTambl dHEPreTudeckoro obmeHa. [1oATOTOBUTENBHBIN ATal.
['mukonn3 — 6eCKUCIOPOAHOE pacUIeTIICHUE TIIOKO3BI.

buonoruueckoe okuciaeHUe, WIK KJIETOUYHOE JbIXaHue. Poslb MUTOXOHIpHUN B Ipoueccax
O6uonoruueckoro okucienus. Luxinueckue peakuuu. OkucauTenbHoe (GocPopHINpOBaHUE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro mMyTH OOMEHa BELIECTB Iepea  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO OOMEHa.

JdemMoHcTpauuu

[Toptpetsr: [Ixk. ITpuctin, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuier U cxeMbl: «DOTOCHHTE3», «DHEpreTHuecKkuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GpepMeHTay, « XEMOCHHTE?Y.
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Tema 7. HacieacrBeHHasi MHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpudHOoro cuHTe3a. [I[pUHIUT KOMIUDTUMEHTAPHOCTH B PEAKITUSX MATPUIHOTO
cuHTe3a. Peanm3amusi HacleICTBEHHOW WHQOpMAIMK. [ E€HEeTHYeCKHid KOJ, €ro CBOWCTBA.
Tpanckpunuus — Mmarpuunblid cuHTe3 PHK. TIpuHIMnbel TpaHCKpUNIMU: KOMIUIMMEHTaApHOCTD,
aHTUNApPaIeIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpaucmsius u e€ stansl. Yuactue tpancnoptHeix PHK B OmocuuTe3e Oenka. Y cnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cogpemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
9YKapHOT. Peryisiuus akTHBHOCTH T'eHOB Yy mpokapuotT. I'mmore3a omnepona (P. XKako6, XK.
Mano). Monekynapnvie mexaHuzmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomel 2enog. Perynsius oOMeHHBIX MpoiieccoB B kieTke. Kierounslii romeocTas.

Bupycol — HekiieTounble (hOpMBI )KU3HU U 00NIUTraTHBIe napa3uThl. CTPOEHUE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycuble 3a0oneBaHusi 4YenoBeKka, JKMBOTHBIX, pactenuit. CIIN, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TPOOIEMBI.

Buoungpopmamuka:  unmeepayus u  ananuz  donvwux  maccusos  («bigdata»)
CMpPYKMYpHBIX ~ Ouonocudeckux Oauuvix. Hanomexuwonoeuu 6 oOuonoeuu u MmeouyuHe.
IIpoepammupyemvle pynkyuu d6erxkos. Cnocobvl 00cmasKu 1eKapcms.

IIpakTuyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJI KJIETKHU

Knerounsnii mukn, ero mepuonbl u perynsius. Uutepdaza u muto3. OcoOeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kietku k nenenuto. IlpecuHrernueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKMM M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUIN) MEepUOJIbI
uHTEp(Pasbl.

Martpuunelii  cunres JHK — perumkamms. Ilpuanuner  permmkanum  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIA  CHHTE3, aHTUIApPaIEIbHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocombl.  Crtpoenme xpomocom. Temomepsl U Telomepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA M TariouJHbIA HAO0OPHI XPOMOCOM.
["omonornynbie XxpoMocombl. [10710BbIE XPOMOCOMBI.

Jlenenue xnetku — MuTo3. CTaud MHUTO3a U MPOUCXOASIINE B HUX MPOLECCHl. THIMBI
muTo3a. Kaprnokunes n iurokuHe3. bronornyeckoe 3HaueHHE MUTO3A.

Perynsnus MHTOTHYECKOTO NHWKIA KIETKH. [Iporpammupyemas KieToyHas THOEIb —
aroInTo3.

Knerounoe s1po, XpoMocoMsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmovl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugposasn xnemka» — obuounghopmamuuecxue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «KU3HEHHBIM UK KIETKW», «Muto3», «CTpoeHHEe XPOMOCOMY,
«Pennmukanms JJHK».

Tema 9. CTpoenue n pyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHBIE,
MHOTOKJICTOYHBIE OPTaHU3MBI.
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OCOOEHHOCTH CTPOEHHUS U KU3HEAEATEIIBHOCTH OJJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHBIE IPUOBI, OTHOKIIETOYHbIE BOJOPOCIH, IpyTrue MpoTHCThl. KomonuansHeie
OpraHU3MBI.

B3aumocBs3b 4acTell MHOTOKJIETOYHOIO Opraiu3ma. TKaHH, OpraHbl U CUCTEMBI OpPraHOB.
OpranusMm Kak equHoe nenoe. ['omeocras.

Txanu pacrenwit. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, ITOKPOBHA,
NPOBOJIAIIAs, OCHOBHAsA, MexaHH4eckasi. OCOOEHHOCTH CTPOEHUs, PYHKUIMH M pPaCIOI0KESHUS
TKaHEW B OpraHax pacTCHUH.

Tkanum IKMBOTHBIX UM  4YelnOBeKa. THIBI JKMBOTHBIX TKaHEH: DIMTEIUAJIbHASA,
COCIMHHUTENbHAS, MbIlIeyHas, HepBHAs. OCOOCHHOCTH CTpPOEHUs, (GYHKIHUH M PACHOIOKECHUS
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble M T'€HEpaTUBHBIE OpraHbl pacTeHWil. OpraHbl U CHCTEMBI
OpraHoB XUBOTHBIX U 4esloBeKa. DyHKIIMK OpPraHoOB U CUCTEM OPraHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHbIX KUBOTHBIX. HapyHblil 1 BHyTpeHHU# ckener. CTpoeHHEe U TUIIbl COETUHEHUS
KOCTEM.

JIBI>KeHHE OpraHu3MoB. JIBHXKEHHME OJHOKJIETOYHBIX OpPraHHU3MOB: aMEOOMIHOE,
JKI'YTHUKOBOE, PECHUYHOE. J[IBM)KEHHE MHOIOKJIETOYHBIX PACTEHUMH: TPONHU3MbI M HACTHM.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHUBOTHBIX U YeJIOBEKa: MbIlieuHas cuctema. Pedekc. CkeneTHble
MBILIIBI U UX padoTa.

IIntanue opranusmos. llornomenne Boabl, yIJIEKMCIOrO ra3a U MUHEPAJIbHBIX BEILECTB
pacreHusamu. [Iutanue >KMBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE IMUIICBAPCHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBApUTENbHOrO TpakTa. IlumeBapurtenbHbie
»kenesbl. [InmeBapuTenbHas cUCTEMA YEI0BEKa.

JlbixaHue opraHu3MoB. JlpixaHue pacteHui. JlpixaHue >kMBOTHbBIX. Juddys3us raszos
yepe3 MoBepXHOCTh KieTku. KoskHoe npixanue. [lpixarenpHas MmoBepxHOCTh. JKabepHoe u
n€royHoe JAbixaHue. JIpIxaHME TIO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKa. OBOJIOLHUOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX I1I03BOHOYHBIX JKUBOTHBIX. JlpIXaTellbHas CUCTEMa YEIOBEKA.
MexaHn3M BEHTWIIALUY JIETKUX Y ITHLL 1 MIIEKONIUTAIOIMX. Perymnsamnus npixanus. JprxarenbHbie
00BEMBL.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOpPTHBIE CHCTEMBI pacTeHui. TpaHcropt
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHoCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE cocynbl UM KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOIIMOHHBIE  YCIOXHEHHS  CTPOEHHS  KPOBEHOCHOM  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opraHusMoB. Beinenenue y pacreHui. BeineneHue y JKMBOTHBIX.
CokparutenbHble Bakyoiu. Opranbl BblieneHus. @OuibTpanus, cekpeuus U  oOpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBSA3b MOJOCTU Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHON CHUCTEMaMU. BplneneHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u pyHKUHOHUpOBaHHE HeppoHa. OOpazoBaHNE MOYH Y YEIIOBEKa.

3ammra y OpraHu3MoB. 3allldTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropbl OGakTepuil u
LUCTHI MPOCTENIINX. 3aluTa Y MHOTOKIETOUHbIX pacTeHuil. Kytukyna. CpencrBa macCUBHOM 1
XUMHAYECKOH 3aIUTEL. OUTOHITAIEI.

3amuTa y MHOTIOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NpOM3BOJHBIE. 3aIiuTa
opranuzMa otT Oone3Heil. MMmyHHas cucrema uenoBeka. KieTouHBId W TyMOpaJbHBIN
UMMYHUTET. Bposk1€HHBIN 1 TpHOOPETEHHBIN cieUUUECKUA IMMYHHUTET. TeopHs KJIIOHAIBHO-
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cenexktuBHoro nmmynurera (I1. Opnux, ®. M. beprer, C. ToneraBa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CHCTEMHBIX 3a00JICBAaHUN.

PaznpaxxumMocTs M peryssius y OpraHu3sMoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apaxumocTs U peryisuus y pacreHuil. PocroBele BemecTBa M HMX
3HAYCHHUE.

HepBHast cucrema u peduieKTopHas peryisius y >KUBOTHBIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pediiekc u peduexropHas ayra. bezycinoBHble u
YCIIOBHBIE PE(IICKCHI.

I'yMmopanbHas peryiasuus M SHJIOKPUHHAs CHCTEMa XUBOTHBIX M 4ejoBeka. JKesessl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOU U
9H/IOKPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanun

[Toptper: U. I1. I1aBnos.

Tabmuipl u cxembl: «OJHOKIIETOUHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«bakrepum», «lIpocreiimme», «Opranel LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHuM pacTeHMID,
«KopueBrbie cucrtembl», «Crtpoenue crtebms», «CTpoeHHE IHCTOBOM IUIACTUHKWY», «TkKaHM
KUBOTHBIX», «Ckener yenmoBekay», «llumeBapurenbHas cuctema», «KpoBeHOCHas cucremay,
«/lpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MbpblueyHas —cuctemar,
«BplienurenpHas cucreMa», «OHIOKpPHHHAsA cucTeMay, «CTtpoeHue Mpluey, «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBbIE CHCTEMBI [TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusipo», «CTpoeHHe MiiaHapun», «BHyTpeHHee CTpOEHHE J107KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHass cucrema nrTuny, «HepBHas cucremMa MIIEKONUTAIOIIMX,
«HepBHas cucrema yenoBekay», «Pedaekcy.

Tema 10. PazmHOeHMe 1 pa3BUTHE OPTaHU3MOB

@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrosoe (BKJIOYash BETeTaTUBHOE) U IIOJIOBOE.
Bunsl 6ecrionoro pa3MHOKEHHs: TOYKOBaHKE, CIIOPYJIALUS, pparMeHTalus, KIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. [lonoBwie kieTku, win rameTsl. Meio3. Craguum Meiio3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U TIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpenzaponpiieBoe  paszsurue. ['ameroreHes y JkMBOTHBIX. IloyoBble  JKemne3Bbl.
OO6pa3oBanue W pa3BUTHE TOJIOBBIX KJeTOK. CriepmaTtoreHe3 u ooreHe3. CTpoeHHEe IMOJOBBIX
KJIETOK.

Omo10TBOpEeHNE U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOJJOTBOPEHHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.

NnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOIIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u modenu mopghozenesa. Craauu aMOpHOreHe3a KUBOTHBIX (Ha MpuUMepe NATyiku). JpoGienue.
Tunel apobnenus. /Jemepmunuposannoe u HedepmuHuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU IPOOJIEHUST MIIEKOMUTAIOMKX. 3apOJbIIIEBble JIUCTKU (TacTpyJIALNs).
3akJiaJlka OpraHoB W TKaHEHW U3 3apOJbIIIEBBIX JINCTKOB. B3aWMHOE BIMSHHE 4YacTel
pasBUBAIOIIErocs 3apofblma (3MOpHOHANbHAs MHAYKIHMSA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpapXU4YeCKUX B3aUMMOJIEHUCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKAIOIIEH Cpebl.
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Poct u pasButue >xuBOTHBIX. I[locTamMOpuoHansHBIM mepuon. I[Ipsmoe u HempsiMoe
pasButHe. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX W IMO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HayeHue NPAMOro M HENPSIMOIO pa3sBUTHUA, UX PACHPOCTPAHEHUE B IPUPOJIE.
Tunel pocra XMBOTHBIX. PaKTOPBl peryjsiuM pocTa XUBOTHBIX M 4enoBeka. Cranuu
NOCTAMOPUOHAJIBHOIO PA3BUTHUSA y JKUBOTHBIX M uesloBeka. [lepuoabl OHTOreHes3a uesioBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHoxxenne u pasputue pactenuid. ['ametodut m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce Meio3a. [lameToreHes y pacTeHUH.
OmnonoTBOpeHHE M pa3BUTUE PACTUTEIBHBIX OPraHM3MOB. J[BOMHOE OILUIONOTBOPEHUE Yy
[IBETKOBBIX pacTeHnid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3MBl PETyJsUU OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuuer u cxemsl: «BereratnBHOE pa3MHOKEHHE», « TUIBI OECIIOIOTO Pa3MHOXKEHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAIb», «Pa3MHOXKeHUE 3BIJIEHB», «Pa3MHOXEHHE THUIPBI»,
«Melioz», «Xpomocomsl», «l'amertorenes», «CTpoeHHME SHLEKICTKH W CIIEPMATO30UIa»,
«OcHOBHBIE CcTaguMu OHTOreHes3a», «lIpsimoe u Hempsmoe pasButHe», «Pa3BuTHe Malckoro
Kyka», «Pa3zputue capanum», «PasBurue narymku», «IBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OAHOIOJBHBIX U JABYJOJBHBIX pacTeHUui», «KU3HEHHBIM LHKII
MOpPCKOM  KamycTeD», <«JKu3HEHHBIM 1UKI Mxa», <«OKH3HEHHBII LMK DANOPOTHUKAY,
«OKU3HEHHBIN UKI COCHBD».

O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpOIlpenapaTbl  SHUEKIETOK U
CIIEpPMATO30MA0B, MOJENb « [ {UKII pa3BUTHS JIATYLIKIY.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M HU3MEHYHUBOCTH OPraHU3MOB

Vctopus cTaHOBIEHHS W Pa3BUTHUS I'€HETUKU Kak Hayku. PabGoter I'. Mennens, I'. ne
®pusa, T. Moprana. Ponb oTeyecTBEeHHBIX YUY€HBIX B pa3BUTHM TreHeTuku. Paboter H. K.
Konsriosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUUECKUE MTOHATUSA U CUMBOJIBL. ['OMOJIIOrMUHBIE XPOMOCOMBI, AJIENbHBIC
TEHbl, AJITCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4ucras JIMHUSA, THOpUAbI, FeHOTul, (eHoTurn. OCHOBHBIE METObl T€HETHKU:
rUOPHI0IOTHUECKUH, IUTOIOIMYECKHUH, MOJIEKYIISIPHO-TeHETUYECKUH.

JdemoHcTpanuu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuue! u cxembl: «MeToAbI TeHeTUKNY», «CXEeMbI CKPEILIUBAHUD.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzens — 3aKOH €IUHO0Opa3us
rubpuaoB nepBoro noxojeHus. IlpaBuno nomunupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUIHOTO CKpenMBanus. ['unoresa
YUCTOTHI TAMET.

AHanmusupyromee — ckpemuBaHue.  [IpomMexyTouHBIM ~ XapakTep  HacleJOBaHUS.
Pacmennenne npu3HakoB IPY HEMTOJIHOM JOMUHUPOBAHMH.

JurnbpunHoe ckpemuBanue. Tperuid 3akoH MeHznens — 3aKOH HE3aBHCHMOIO
HacJeI0BaHMs MTPU3HAKOB. [{UTOMIOrH4YecKrne OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.

31



CueruienHoe  HacnenoBaHwe mnpu3HakoB. Paboter T. Moprana. CuerieHHOE
HACJICJOBAHUE TE€HOB, HAPYUIEHUE CLEIUIEHUS MEXAY TIeHaMH. XPOMOCOMHAasi Teopus
HACJIEICTBEHHOCTH.

I'enetuka nmomna. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus ona. AyTOCOMbI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TreTeporaMeTHbli MOJ. ['eHeTnyeckas CTPYKTypa ITOJIOBBIX
xpomocoMm. HacnenoBanne npu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

l'enoTun kak wnenoctHas cucrema. [lneoTponuss — MHOXKECTBEHHOE JICWCTBHE TEHA.
MHoOXeCTBEeHHbIN aienu3M. B3aumoneicTBue HeauleabHbIX TIeHOB. KoMIUIeMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTYeCKUll KOHTPOJIb PAa3BUTHUS PACTEHHUM, JKUBOTHBIX M YEJIOBEKA, a TaKXKe
(U3BHONOTHYECKUX TIPOIIECCOB, TIOBEIEHUS W KOTHUTUBHBIX (yHKumid. ['eHeTmdeckue
MEXaHHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJCHCTBUS «XO3MUH — Mapa3suT» U «XO35IMH —
MUKpOOHOM». ['eHeTHUecKre acTeKThl KOHTPOJIS U U3MEHEHHUs HacleCTBeHHON MH(OpMaliu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuubl u cxemsl: «IlepBoiii 1 BTOpOH 3akoHbI MeHnenss», « Tpetuit 3akoH MeHens»,
«Ananusupymoiiee ckpenmBanuey, «Hemnonnoe noMmunnpoBanuey, «ClieTyieHHOE HACIEeI0BaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenoekay, «Kapuotun apo30Quisy,
«Kapuotun ntuiisl», « MHOXKECTBEHHBIN ajiean3M», «B3anmoielicTBre reHOBY.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna U cpeabl npu GopmupoBaHuu (¢eHorumna. M3meHUMBOCTH
npu3HakoB. KadyecTBeHHbIE W KOJMYECTBEHHBbIE NpPU3HAKH. BHABl  H3MEHYMBOCTU:
HEHACJIEICTBEHHAs U HACJICACTBEHHAs.

MonudukarnronHas U3MEHUUBOCTh. Ponb cpensl B hopMUpOBaHUN MOIUGUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHblli psin M BapuanuoHHas kpusas (B.
HoranHncen). CpolicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

I'enHoTunuueckass n3MeHYMBOCTh. (CBOWMCTBAa TEHOTUIIMYECKOW HM3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHas 13MEHYMBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpa3us
B IIpeJiesIax OJHOrO BHU/IA.

MyTtanuvoHHas W3MEHYMBOCTb. BuUIbl MyTalui: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HWHIYUHMPOBAHHBIE MyTalMH. SnepHbIE W LHUTOIIA3MATHYECKUE MYTallUH.
Comarnueckne W MOJOBble MyTauWH. [IpUYMHBI BO3HMKHOBEHMS MyTaluil. MyTareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psinoB B HaciencTBeHHoW u3meHunBocTH (H.M. BaBuioB). BHesnepHas HM3MEHYUMBOCTH M
HACJIEICTBEHHOCTb.

Onucenemurxa u MUSEHOMUKA, POlb INULEHEMUYECKUX (PaKmopos8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JdemMoHcTpanuu

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

Tabmuupr u cxemsl: «Buasl m3MeHUnMBOCTHY», «MoaudukanroHHas H3MEHUYHUBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «[eHernuyeckue
3a00JIeBaHUS YeIIOBEKa», « BUIBI MyTaImiiy.
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O6opynoBaHue: >KuUBble M repOapHbIEe SK3EMIUISIPbl KOMHATHBIX PACTeHUN, PUCYHKHU
(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJIAMU H3MEHYUBOCTH.

Tema 14. I'eneTuka 4ye0BeKka

Kapuorun uenoBexka. MexayHaposiHas IporpamMma HCCIIEIOBaHUS T'€HOMa 4YeJIOBEKa.
MeTopl U3ydeHUs TEeHETUKU YelOBEKa: MeHealoTMYecKuii, OJIM3HEIOBbIHM, IIUTOreHEeTUYECKUH,
MONYJIAIIMOHHO-CTATUCTUYECKUHM, MOJIEKYJIsipHO-TeHeThnueckuil. COBpEeMEHHOE OmpeiesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM 4nciie ¢ moMoupto [11P-
ananuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIE 1 XPOMOCOMHBIE OOJIE3HU YeJIOBEKa.
bone3Hn ¢ HaciaeACTBEHHOM MPEApacloNOKEHHOCThIO. 3HAYEHUE MEAMIIMHCKOM T€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TCHETUYECKUX 3a00JIeBaHUUN dYeloBeKa. MeauKO-TeHETHYEeCKOoe
KOHCYJIbTHpOBaHKUE. CTBONOBBIC KJIETKU. [IOHATHE «T€HETHYECKOTO TPy3a». DTHUECKUE aCIEeKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (QaxTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YelIOBEKa K (hU3MueckoMy U
XMMHYECKOMY 3arpsA3HEHHUIO OKpYXKarollel cpenbl. ['eHeTmyeckas NpeapacroyioKEHHOCTh
YEJI0BEKA K MaTOJOTUSIM.

JdeMoHcTpanun

Tabmumsr u cxemsl: «Kapuotun yenoBeka», «MeToabl H3yueHUs TEHETUKU 4YeJIOBEKa»,
«"eHeTnueckue 3a00JICBAHMS YETTOBEKAY.

Tema 15. Cenekuusi oprann3mMon

JlomecTrkanuss U cejlekuus. 3apoXxIAeHUE CeNeKUMH U aoMectukanuu. Yuyenue H. U.
BapunoBa o LleHTpax mpoucXoIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHMH COPTOB pacTeHUW U mopoa KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKLIMOHHOM palbOTHI.

Metoabl  cenekUMOHHOM  paboTbl.  McKkyccTBeHHBIH — OTOOp:  MaccoBbli U
WHIUBUIyAIbHBIA. Talbl KOMOWHAIMOHHOW ceNekiuu. lcmbiTanue mnpousBoauTenel 1o
notoMcTBy. OTOOp MO TIEHOTUITy C TOMOIIbIO OLEHKM (EHOTUIIA MOTOMCTBA M OTOOp IO
reHOTHUIY ¢ nomolbio aHanuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeNeKIMOHHOW paboThl. PagmanuoHHbli U
XUMUYECKUM MyTareHe3 KaK MCTOYHHUK MyTalluid y KYyJIbTypHBIX (OpM OpPraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MOJIYyYEHUS UCXOJHOTO MaTepHalia Jilisl CEJICKLIHUH.

[Tonydyenne mnomumuonaoB. BHyTpuBumoBas rubpuamuzanus. bau3kopoacTBeHHOE
CKpelIuBaHue, Wiu MHOpuAUHT. HepoicTBeHHOE CKpelMBaHue, WM ayTOpuauHT. ['eTepo3uc u
ero mpuyuHbL. Mcmonp3oBaHue rerepo3nca B - cenekiuu. OtmanéHHas TruOpuaU3aIus.
[Ipeogonenne Oecruiogus MEXBHAOBBIX THOPUAOB. JIOCTHKEHHSI CENEKIUM pPACcTeHUH U
JKUBOTHBIX. «3e1EHAsl peGoNoOYUsLY.

CoxpaHeHHE U W3YUYECHHE T'€HETUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUH U HUX JUKUX
poauuei sl CO3/IaHMsI HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl U
NepCneKmuBHbIX MexHOL0ULL.

JdemMoHcTpanuu

IToprpetsr: H. N. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykbsnenxo, b. JI.
Acrtaypos, H. bopinoyr, JI. K. benses.
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Tabmuis! u cxeMbl: «L{eHTpbI IPOUCX0XKIEHUS U MHOT000pa3ust KyJIbTYpPHBIX PACTCHHID,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CEIEKLUN»,
«Otnanénnas rudbpuam3anusy, «MyTtarenesy.

Tema 16. buoTexHOJI0rUsl U CHHTeTHYeCKast OMOJIOTHA

OOBbeKThl, HCMIONb3yeMble B OHMOTEXHOJOTMH, — KJIETOYHBbIE M TKAHEBBIE KYJIbTYPHI,
MUKpPOOPIraHU3Mbl, HMX XapaKTepUCTUKA. TpaaulmoHHas OWOTEXHOJOrus: XjeOoIeueHue,
NOJIyYeHHE KHCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpOOHOJIOrUYecKuX TexHooruil. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3naHve TEXHOJIOTMM M HMHCTPYMEHTOB  LIEJICHAIIPAaBICHHOTO M3MEHEHHS W
KOHCTPYMPOBAHHSI TEHOMOB C LIEJIBIO IOJyYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJEp KAIIUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE MYTH.

Kinerounas mnxeHepuss. MeTtoapl KyJbTypbl KJIETOK U TKAHEW pacTEHUN U KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3alnus W coMaTHYecKuil smOpuorenes. lcmomb3oBaHue
TaliOnJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MoHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMs SHLEKIETOK M KIOHUPOBAHHME >KUBOTHBIX. METOA TpaHCIUIAHTAUUU sAep
KIETOK. Texuonocuu 0300poseieHus, KyIbmMUSUPOBAHUs U MUKPOKIOHANbHO20 PA3ZMHON’CEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAas1 U Te€HHasl MHkKeHepus. MICKyCCTBEHHBIN CUHTE3 reHa U KOHCTPyUPOBaHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJOTUYECKHE M OSTHYECKHE MpoOJIieMbl TeHHOU
WHKEHEPUH.

Menumunckue  Ouorexnosmornu. Iloctrenomuass numdpoBas  MeaunuHa.  [II[P-
JIMarHoCTUKa. MeTaboJIOMHBIM aHanu3, TeHOLEHTPUUYECKUM aHanu3 MpoTeoMa 4YeJIoBeKa JUis
OLICHKHM COCTOSIHMS €T0 3740pOBbsl. Mcronb3oBaHNe CTBONIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uonmkenepust it pa3paboTku (PyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJOTHIA,
CO37aHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra Ui pelieHns 3aau NepCOHAIN3UPOBAHHON METUIIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IIeNbI0 OOecreyeHUus] KOMOMHUPOBAHHOM 3alUTHI OT
Bo30ynuteneir OPBU, ycTaHoBieHue MOJEKyJISIpHBIX MeXaHHU3MOB (pyHkunoHupoBanust PHK-
COJIEp’KalllNX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JIeBaHNUs YETOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmuuel u  cxembl: «Vcronb30BaHME MHKPOOPTaHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KileTouHast nHxeHepus», «l eHHas HHKEHepUsD».

2 cemecTp

66 4acoB

Tema 1. 3apoxaeHue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHUN B OMOJIOTUHN

OpomononHass Teopuss Y. JlapBuHa. IIpennoceulku BO3HUKHOBEHHS JapBUHU3MA.
Kusznb u HayuHas nearenbHocTh Y. JlapBuHa.

JBuwkymue cuibl dSBomOIME BugoB 1o Y. JlapBuHY (BBICOKass HMHTEHCHBHOCTH
pPa3MHOXKEHUS OPraHU3MOB, HAaclEJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunretndeckoid Teopun dBomonuu (CTD). HeltpaneHas Teopus
sBoton. COBpEMEHHas SBOJIIOLMOHHAS OHOJOTrHA. 3HAuE€HUE OHBOJIOIHMOHHOW TEOpUH B
(bopMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.
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JdemoHcTpauuu

IToprpersr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 9. K. Cent-Unep, K. Krosbe, U.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansrayzen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cucrema >xuBoit ipuposl (o K. Jlunuew)», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexanusMm GOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHUidl u
#UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapupyra nyrewectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «®Popmbl 60pbOBI 3a cymectBoBanue», «llopoabl romy6Geit», «MuHoroobOpasue
KyJIbTYpHBIX opM KamycTeD», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUsS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS IBHXKYIIUX CHUJI 3BOJIOLUN», «OCHOBHbBIE
MI0JIO’KEHUSI CUHTETUUECKOM TEOPUU IBOJIIOLIUNY.

Tema 2. MukposBosonusi 4 eé pe3yJbTaThl

[Momynsmust kak sJeMeHTapHas eAuHULA SBOMIONUH. COBpeMEHHBIE METOIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI nonyssaiuil. 3menenue reHo(oH1a MOMyJISINHA KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE sIBJIIEHHWE. 3aKOH reHeTuueckoro pasHoBecus Jx. Xapau, B.
BaitaOepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHIIBI) SBOJIONMU. MyTallMOHHBIA MpoIliecc.
KomOunatuBHass u3MeHUMBOCTh. [lpeii) reHoB — ciyuaiiHble HEHaNpaBlieHHbIE W3MEHEHUs
4acTOT ayuiesied B momyisusx. DQQexT ocHoBatens. Igpghexkm OymvLIOUHO20 20PAbIUKA.
CHuoicenue eenemuuecko2o pazHoodpaszus: npudunel u cireocmeus. Illposenenue s¢hgexma
Opetiha 2enoé 6 Oonvwux u manvlx nonyaayuax. Murpauud. M3onsuus momynsiui:
reorpaduueckas (IpocTpaHCTBEHHAs ), OMoaornyeckas (penpoayKTUBHAS).

EcrecTBeHHbIil 0TOOp — Hampabisromuid (akTop HBoIrONUH. DOpPMBI €CTECTBEHHOTO
oTOOpa: JIBMWXKYLIUHN, CTAOWIM3UPYIOLIUH, pa3pbiBatolivil (au3pyntuBHbii). [lonoBoit otbop.
BO3HHUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO OBEIECHUS KUBOTHBIX.

ITpucnocoOaeHHOCTh OPraHU3MOB KakK pPe3yibTaT MHKPOABOJIONMU. Bo3HUKHOBEHUE
npHUcrocoOIeHni y opranu3MoB. Apomop¢o3sl U uanoagantauuu. Ilpumeps npucnocoOneHuit
y OprasusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OWOXMMUYECKHE, TIOBEJCHUECKUE.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yibTaT MHUKPO3BOIIOIMH.
M3onsuust — wimrodeBoit ¢aktop BumooOpaszoBanus. Ilytm u cmocoObl BHA000pa3oBaHUS:
ajuionarpuieckoe  (reorpaduyeckoe), CUMMATpUUecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionin3anus, rudpuau3anus). JMrenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BONIOLMOHHON OMOJOTMM B pa3pabOTKEe HAYYHBIX METOJOB COXpPaHEHUs
O6unopa3zHoo6paszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX X031€B. MeXaHU3Mbl
(dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdemMoHcTpanuu

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

Tabmuier m cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY», «llomynsiioHHas CTpykTypa
Buaa», «Cxema mposBieHHs 3aKoHa Xapau—BaiiHOepra», «/IBHKylIue CHIIBI 3BOJIIOLUN,
«OKOoJOTHYeCKass M30JSIIMs MOMYJSANMA ceBaHCKOM (dopenny», «['eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOUPCKOM M JTMCTBEHHUIIBI Jaypckoit», «IlonmynsinuoHHbIE BOIHBI YHCIEHHOCTH
XHUIIHUKOB U )KEPTB».

Tema 3. Makpossosonust 4 €€ pe3yabTaThl

Metoael  u3ydyeHHs MakpolsBoonuu. IlaneoHTonormueckue METOABl  M3Yy4EHHUS
sBommony. [lepexonubie popmbl U puIOreHeTHYecKue psbl OpraHu3MOB.
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buoreorpaduueckne metonsl wu3ydeHus osBomtonuu. CpaBHeHume Giopbl u  (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuueckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

DOMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKHE METObI U3yUCHHS HBOJIOIHH.
['eneTnyeckue MexaHU3Mbl SBOJIIOLMHA OHTOTE€HE3a M MOSBIEHUS 3BOJIOLMOHHBIX HOBILIECTB.
['oMonornyHele U aHAJIOIMYHbIE OpraHbl. PyarMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISPHO-
TreHEeTHYeCKHe, OHOXMMHUYECKHMEe ¢  MaTeMaTH4YeCKUe METOJbl  HM3YyYeHHsS  HBOIIOILUH.
['omonornynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIFOLIMS TEHOMOB.

O6mme 3akoHOMEpPHOCTH (TIpaBWiIAa) OBONIONUU. [Ipunyun  cmenvl  QyHKYuUll.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLMY.

JdemMoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. KoBasieBckuii, @. Mroiuiep, J. ['ekkernb.

Tabmuie! u cxembl: « OUIOTEHETUYECKHUM PAJT JIOMIAIN», « APXEONTEPUKCY, «3BEpO3yObIe
suepe», «Crerouedansy, «Punnodure», «CemMeHHbIe ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emum», «[lpeiid koHTHHEHTOBY», «Penmukthy, «HadampHble cTaguu 3MOPHOHAIBHOTO
pa3BUTUSL  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  AHAJOTUYHBIE  OpPraHbI»,
«PynumeHTB», «ATaBU3MBI», «XpOMOCOMHBbIE HAOOpHI YeloOBeKa M MuMNaH3e», «l1aBHbIE
HaIpaBJICHUS 3BOIONUNY, «O0IINEe 3aKOHOMEPHOCTH SBOJTIOLIUN.

Tema 4. IIponcxoxneHue U pa3BUTHE JKM3HU HA 3emJie

Hayunble rumoresbl MpPOMCXOXICHUS KU3HH Ha 3emie. AOHOreHe3 M IMaHCIepPMHS.
JloHay4HbIE TPEICTABICHHUS] O 3apOXKACHUU >KU3HM (KpealmoHW3M). ['mmore3a MOCTOSIHHOTO
camo3apo>KJIeHUs )KU3HU U e€ onpoBep:keHue onsitaMu @. Penu, JI. Cnannanuanu, JI. IMactepa.
[TpouncxoxaeHune >KU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tambl HeopraHudeckoil ospomrormu. [lnaHerapHas (reosoruyeckas)
HBOJIONMS. XHUMHYECKas »HBOJIOLUSA. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB W3
Heoprannueckux. OneiT C. Muiepa u I'. FOpu. OOGpazoBanue MOIUMEPOB U3 MOHOMEPOB.
Koanepsarnas runoreza A. M. Omnapuna, rumoreza nepBuuHoro OynboHa JIx. XomzeiiHa,
reHerudeckas runoresa I'. Mémnepa. Pubosumsl (T. Uek) u runoresa «mupa PHK» V. T'un6epra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NTPOTOKIIETKH.

Uctopus 3emnum u wmeroasl €€ wu3ydeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ wmeronasl. OTHOcUTeNnbHass M a0COJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHOIOrMUEcKas Kaja: 30Hbl, IPbl, IEPUOBI, JTIOXH.

HavanpHble Tanel opraHndeckoi 3Bontonuu. [losBneHne u 3BOIIOLUS NMEPBBIX KIETOK.
Opontonust Merabonu3Ma. BosHukHOBeHHEe MepBbIX sKocucTeM. CoOBpeMeHHble MHKPOOHBIE
OMOIIEHKM KaK aHajor mnepBbiXx Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
9YKapUOTBHI.

[Ipoucxoxaenue SykapuoT (cUMOUOTEHE3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talbl BOJNIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOP(O3bI pacTEeHUil.
Beixon pactenmii Ha cymy. [losiBieHHME CHOpPOBBIX pacTeHMH M 3aBOEBAHME MMM CYIIH.
Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTEHHIA.

OCHOBHBIE ATamnbl 3BOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIE
XKHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iponcxoxnenne aMm(puOuii U penTHIINA.
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[Tpoucxoxaenre miekonuTaronmx W OTUI. [lpuHIMn kmoueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [TI03BOHOYHBIMU KUBOTHBIMU CYIIH.

Pa3BuTte xu3HM Ha 3eMie MO 3paM U NEpUOAAM: apXeW, IMPOTEpO30H, MNaueo30M,
Me3030H, KaltHo30#. O01as XapakTepucTUKa KJIMMaTa U TeojIornueckux mnpoueccos. [losBieHne
U PaCLBET XapaKTEePHbIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCIOBUS U BIMSHUE Ha Ta30BbIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpaHHUSI — IKOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MacCOBBbIX BbIMHpaHHid. COBPEMEHHBIN IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
COXpaHeHMsl OMopa3HooOpa3us Ha 3emiie.

CoBpeMeHHas cUCTeMa OpraHu4ecKoro Mupa. IIpuHIUIB K1acCupUKAIMA OPTraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPOINOreHe3

Pa3nens! u 3agaun anTpononaorui. Merobl aHTPOIIOJIOTHH.

CraHOBIIEHHE NPEACTABICHUI O IPOMCXOXKJIECHUU YelIOBEKa. PelUruo3Hble BO33PEHUS.
CoBpeMeHHbIE HAYyUHbIE TEOPHH.

CxoncTBo uenoBeka € KMBOTHBIMM. (CHCTEMaTH4ecKOe IIOJIOKEHHE 4YEJIOBEKa.
CBujgerenbcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMU: CPaBHUTEIbHO-MOP(OIOrHYECKHE,
sMOpHoNorndeckne, (HU3NOIOr0-OMOXUMUYECKHEe, TOoBeAeHYeckre. OTIMYUs YelnoBeKa OT
KUBOTHBIX. [IpMOX0K/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rojJoBHOIO
MO3ra U BTOPON CUTHAJIbHOM CUCTEMBI.

JBwxymme cuibl  (pakTopbl) aHTpoHoreHe3a: OWOJIOTUYECKHE,  COLUAJIbHBIE.
CooTHoIeHHE OMOJIOTUYECKUX U COLUAIbHBIX (DAKTOPOB B AaHTPOIIOI'€HE3E.

OcHOBHBIE CTaIMU aHTpoIIOreHe3a. PanHue yenoBekooOpazHbie 00€3bsHBI (TIPOKOHCYIIHI)
U paHHHUE MOHTHJIBl — OOLIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0AeH. ABCTPATONUTEKH —
JBYHOTHE TpEAKU JroAch. YenoBek yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJSAIINIM 1 TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
001l MpeoK HeaHepTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKuit
KaK BHJ JIOAECH XOJOIHOrO KiIMMara. YenoBeKk pa3yMHBI COBPEMEHHOTO THIIA, IEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npejaenamMu Adpuku. [laneoreneruka u naneoreHOMuKa.

DBOJIOIUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYJSLMIX YeTOBEKa.
MyTtaunonHbIi npouecc U noiuMopdusm. IlonynsuoHHble BOJIHBL, Apei( T'€HOB, MUTpalus U
«3(h ekt ocHOBaTENSH» B MOMYJISALMAX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue packl. [Tonarue o pace. bonbmme pacel: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HErpOUHAs (PKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCcKas). Bpems u
NyTH paccelieHusi 4YeloBeKka 1o IulaHere. EauHCTBO 4yenmoBedyeckux pac. Hayunas
HECOCTOSITENILHOCTh  pacu3Ma.  [IpHCIOCOONEHHOCTh  4YeloBeKa K  Pa3HbIM  YCJIOBUSAM
OKpy>Karoliel cpensl. Bausuue reorpaduyeckoit cpeasl U apelida reHoB Ha MOP(HOJIOTHIO U
(bU3HOJIOTHIO YeTOBEeKa.

MexauciurnianHapable  MeToAbl B (U3WYeCKON (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M MAJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALUM.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yenoBeka.  VMccimenoBaHMe — KOZBOJIOLUU
OHMOJOTUYECKOT0 U COLMAIBHOIO B YETIOBEKE.

Tema 6. DJxkosormss — Hayka O B3aMMOOTHOILICHUSIX OPraHu3MoOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:Kalouled cpeaou
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3apoxaeHue W pa3BUTHE J3Kooruu B Tpyaax A. ['ymbGonsara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
9KOJIOTUHU C IPYTUMHU HayKaMH.

Metonast sxonoruu. IloneBsie HaOMOACHNUS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOJIHBIE U
naboparopHbie. MoenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY>KaOIIEH Cpelibl: JIOKaJIbHBIMH,
PETHOHAIBHBIN U TII00ATBHBIH.

3HaueHue 3KOJIOTMYECKUX 3HAHWM U1 YeloBeKa. DKOJIOITMUYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€H 4eyoBeYecTBa € Mpuponod. POpMHUpPOBAHHUE SKOJOTHYECKOW KYJIbTYpbl U
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Toprpetsr: A. I'ym6oabpaT, K. @. Pynbe, H. A. CeBepuos, J. I'exkens, A. Tencnu, B. H.
Cykaués.

Tabmue! u cxeMmsl: «Paznensl sxomorun», «MeToabl 3KoIorun», «Cxema MOHUTOPUHTA
OKPYXAaIOIIEH CpeabD».

Tema 7. Opranusmsl u cpeia 00UTAHUSA

DOkonorudeckre (GakTopbl W 3aKOHOMEpHOCTHM ux JeiictBus. Krnaccudukarus
9KOJIOTHYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JICHCTBUS dKOoIornyeckux ¢axtopos. [Ipasmio muaumyma (K. Hnpenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Abuotnyeckue daktopbl. CBET Kak 3Kojorudeckuii ¢pakrop. JlelicTBue pa3HbIX yU4aCTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYyNIbl PACTEHUW U JKUBOTHBIX IO
OTHOIIIEHHUIO K cBeTy. CUrHaJIbHAs pOJib cBeTa. DOTONeproInu3Mm.

Temmeparypa kak skomormdeckuii (akrop. [leiicTBue TemmepaTypbl Ha OpraHH3MBI.
[ToMKuIOTEPMHBIE U TOMOMOTEPMHBIE OPIAaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTs kak skonorndeckuil gaxtop. IlpucnocoOnenus pacTreHuil K mojepKkaHUIo
BogHOro Oananca. Kmaccudukanust pacTteHuid 1o OTHOIIEHUI0O K Boje. [IpucnocoGneHus
KUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBCHHAs, TTyOMHHas
NOJNOYBEHHAs, BHYTPHOpraHU3MeHHas. DU3MKO-XMMUYECKHE OCOOEHHOCTH cpell OOWUTaHMs
opranu3moB. [IpucrocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmbl. BHemnune u BHyTpeHHHE puUTMbl. CyTOYHBIE W TOJUYHBIE
put™Msl. [Iprcnoco01eHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

XKuznennsie ¢popmbl opranu3moB. [lonsarue o xu3HeHHoU (opme. XKuzHeHHble HopMbl
pacTeHUi: NepeBbsl, KyCTapHUKH, KyCTapHUUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHUE TPaBBI.
KuzneHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOHOHTHL. (OcoOeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buornueckne ¢Qakropel. Buasl OMOTHYECKMX  B3aMMOJEHCTBHIA:  KOHKYpPEHIIMS,
XHUIIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyaln3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumMoneHCTBUS  (TONHUYECKUE,
dopuueckue, dadpuueckue). 3HaYeHHE OMOTHYECKUX B3aUMOJCHCTBUIM I CyLIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JdemMoHcTpauuu

Tabnuibl 1 cxeMbl: «Konorudeckrue GakTopel», «CBETOBOM CHEKTP», « IKOJOTUUECKHE
IPYIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeNI0KpOBHBIE JKUBOTHBIEY, «XO0JIOAHOKPOBHBIE
KHUBOTHBIEY, «DHU3HOIOTHYECKHE aJalTaluu KUBOTHBIX», «Cpenbl OOMTAaHUS OpPTaHU3MOBY,
«buonornyeckue putMbDy, «KusHeHHble GopMbI pacTeHui», « KuzneHHbsle pOpMbI KUBOTHBIXY,
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«DKocucTeMa HIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOWHOTO Jecay, «llenu nmutanusy,
«XumHnvectsoy, «llapasutusm», «Konkypenuus», «Cumomnos», « Kommencanusmy.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJIOTHYECKUE XapaKTePUCTUKH MONyJisiud. [Tomynsmus kak Ouojiornueckas CucTeMa.
Pons HeomgHOpomHOCTH cpenpl, puznueckux OapbepoB W OCOOCHHOCTEW OWMOJIOTMH BHAOB B
(GhOopMUPOBAHUU MTPOCTPAHCTBEHHOH CTPYKTYPHI MOMyJIsiuii. OCHOBHBIC TTOKA3aTEIH MOMYJISIUH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl W IIOJOBasi CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMII
poCTa, CMEPTHOCTb, MUTPALIHSL.

DKojoruyeckas CTpykrypa nonyiasiuud. OUeHKa YUCIEHHOCTH Momnyssuuu. JluHamuka
MOMYJISAUUU U €€ peryisinua. buotndeckuii moTeHuuran nonyiasiunu. MoaenupoBaHue JUHAMHUKA
nonynsuuu. KpuBble pocta 4YuciaeHHOCTH mnomyisiuud. KpuBble BbDKMBaHMSA. Perynsums
YUCJICHHOCTH TMOMYJISIIUN: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBHCSIIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (I- u K-crparerun).

[lonsTe 00 »sKosornyeckol Humie Bujaa. Mectoobutanue. MHOroMepHass MOJEIb
skosornyeckord HumM JIx.M. Xartunncona. Pazmepsl skosiornyeckoil Huu. [loteHunanbHas u
peanu30BaHHAs HUIIIY.

Bun xak cucrema nonynsuuii. Apeanbl BUIOB. Buabl M HMX KU3HEHHBIE CTPATETHUU.
OKOJIOTUYECKHE YKBUBAJICHTEI.

3aKOHOMEPHOCTH TIOBEJACHHS W MHUTIpallUid JKUBOTHBIX. bHojornueckue WHBAa3UU
Yy>KE€pPOJIHBIX BUJIOB.

JdeMoHcTpanun
[Toprper: Ix. Y. XatunHCOH.
Tabmuis u CXEMBIL: «DKOJIOTUYECKHE XapaKTEPUCTUKH HOIYJIALIAW,

«IIpocTpaHCTBeHHass CTpyKTypa MNOMyJsiuuu», «Bo3pacTHele mnupaMuibl —MOMYJSILUANY,
«CKOpOCTh  3acelieHHs IOBEPXHOCTM 3€MJIM  pa3IM4YHbBIMU  OpraHusmamu», «Moxenb
skostorndyeckor Hummu Jx. M. XatanHcoHay.

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CoobmiectBa opranu3MoB. buonenos u ero cTpykrypa. CBs3M MeXIy OpraHu3MamH B
OuoreHose.

Okocuctema kak OTkpbiTas cucrema (A. Jx. Tencnau). @yHKIMOHANIbHBIE OJOKU
OpraHM3MOB B 3KOCUCTEME: NPOAYLIEHThI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u cetu. Adbnorndyeckue 010K 3KocucTeM. [10UBBI U MIIBI B AKOCHUCTEMAX.
KpyroBopoT BELECTB U MOTOK 3HEPTUH B IKOCUCTEME.

OcHOBHbIE TIOKa3aTeNM »JKOCUCTeMBbl. buomacca u mpomykmus. OKOJIOTMYECKHe
MUPAMU/JIBI YUCEll, DMOMACChl U DHEPTHUH.

Lunamuka  skocucmem. Kamacmpoghuueckue — nepecmportixu. Dnykmyayuu.
HanpaBieHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKLeccHH. IlepBHYHBIE M BTOpUYHBIC
CYKLIIECCHM W UX NPUYMHBL. AHTPONOTE€HHBIE BO3JIEHCTBHS Ha cykueccuu. KimmakcHoe
coobiiectBo. buopazHooOpa3ue M MOJHOTa KPYroBOPOTa BELIECTB — OCHOBAa YCTOMYHBOCTHU
CO0O0IIeCTB.

[IpuponHble 3KOCUCTEMBI. JKOcucmemsvl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
IKocucmemvl myHop, 1ecos, cmeneil, nyCmbviHb.

AHTpPOIIOTEHHBIE HKOCHUCTEMBI. ArposkocucTema. ArponeHo3. Pazmuuus wMexay
AQHTPOIIOTEHHBIMU U TIPUPOJHBIMU SKOCUCTEMAMHU.
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Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoakocucteM. ['opoackas duiopa u dayHa.
Cunantponuzanusi ropojckoii ¢aynel. buomormueckoe u  XO3AHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWUCTBUN  OpraHM3MOB B
sKocuctemax. Ponv kackaomozo spgexma u 6ud08-30upukamopos (Kinouesvlx 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJSILIMA U OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHbIX U aHTPONOTCHHBIX BO3/IEHCTBUH.

Mexanuzmvl  8030eticmaus  3a2pA3HEHUll  pA3HbLIX MUN08 Ha  CYOOP2aAHUBZMEHHOM,
OpP2AHUBMEHHOM, —NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToqoI0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JdeMoHcTpanun

[Toprper: A. JIx. Tencau.

Tabmuier u cxembl: «CTpyKTypa OMOIICHO3a», « DKOCHCTEMA IIIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIHMOHAIbHBIE TPYNIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopot BeriecTB B 3kocucteme», «Llenu nuranus (nmacTOUlHAas, JETPUTHAS ).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmernmanerapHas 00ojiouka 3eMid, TJe CYIISCTBYET WM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKuBoe BemecTBo Ouocdeps! U ero GyHKINU.

3aKOHOMEPHOCTH cyIliecTBoBaHus 6uocdepsl. OcodbeHHOCTH Orochephl Kak Ti100ambHOM
skocucTeMmbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel Bemiects U
OMOoreoXMMHYECKHEe UKIBI (YIiiepo/a, a3ota). PUTMuuHOCTS siBIeHU# B Ouocdepe.

3oHanbHOCTh OMocdepsl. [TonsTue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHJIPA, XBOWHBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa u (QyHKIUS SKUBBIX CHCTEM, OIIEHKa HX PECYpPCHOTO TOTEHIHana |
6uochepHbIX QyHKIUI.

JdemMoHcTpauuu

[Toptpetsi: B. 1. Bepnanckuit, 3. 3rocc.

Tabmuiet u cxemsl: «Ieocdepsr 3emmn», «KpyroBopoT azota B npupoze», «Kpyrosopor
yriiepoja B npupojze», «Kpyropopot kuciopoaa B npuponae», «KpyroBopoTt Boabl B IpUPOIEY,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emmw», «TyHapa», «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKOJIOTHYECKUE KPHU3UChI W WX TNPUYUHBL. BoszmelicTBue denoBeka Ha Owuocdepy.
3arpsi3HeHue BO3MyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3sHeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa OYBEHHBIX pecypcoB. MI3MeHeHue KinMara.

AHTpPONIOTEHHOE BO3JCHCTBHE HA PACTUTENBHBIA W JKUBOTHBIM Mup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE NMPUHIMIIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansembie npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
HapKH.
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OcHOBHbIE MPUHIIMUITBI YCTOMYUBOTO Pa3BUTH YeIOBEUECTBA U MpUpObl. ParonansHoe
NPUPOJIONIONB30BAHUE M COXpAaHEHHE OWOJOrHYecKoro pasHooOpazus 3emun. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOJOB MOHMTOPUHTa pAa3BUTUS ONACHBIX TEXHOTEHHBIX MPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCNOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHuvix 5KOCUCmeM.

JdemMoHcTpanuu

Tabmuipl u  cxembl: «3arps3HeHHe aTtMocdepbl», «3arps3HeHHe TUAPocepb,
«3arpszHenne mouBbl», «llapHukoBeii  3hdekT», «Ocobo oxpaHsieMble NPUPOAHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

O6opynoBanne: (ororpaduu OXpaHIEMBIX PACTCHHA W KUBOTHBIX KpacHOoil KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.
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3. TEMATUYECKHWM IUIAH YYEBHOI'O IIPEJIMETA

1 cemecTp
KoauuecTBo yacoB
Neni/m = HamMeHoBaHmMe pa3iesioB M TeM MPOrPaMMBbl Beero Jlekuuu, Ipakruueckne Koawbl ([)opMn“pyeMle
YPOKH padoTbI KOMIIeTeHIIUH
1 buonorus kak Hayka 1 1 OK 1, OK 2, OK'5, JIP 1, JIP
2,JIP9,JIP 10
2 JKuBble cucTeMBl U UX U3YUYEHHE 4 3 1 20’1%)’ 9? IJ(H% ’I%K 3, JIP 1, JIP
OK 1,0K 2, OK 5, JIP 1, JIP
3 buonorus kiaeTku 4 3 1 2. JIP 9, JIP 10
4 XHUMHUYECKash OpraHu3alus KIETKU 7 3 4 OK 1, OK 2, OK 4 OK 3, JIP 1,
JIP 2, JIP 9, JIP 10
5 Crtpoenue u QyHKIMU KIETKU 6 2 4 Zo’Ijﬁ)’ 9? Ifnz ’I%K >, JIP 1, JIP
6 OOMeH BelecTB U MPEBpaIlleHHE YSHEPTUH B KIIETKE 6 2 4 OK 1, 0K 2, OK'5, JIP 1, JIP
2,JIP 9,JIP 10
v Hacnencreennas undopmarus u peanusaius e€ B 5 3 3 OK1,0K2, 0K 5,JIP 1, JIP
KJICTKE 2, JIP 9, JIP 10
8 JKW3HEHHBIN LUK KIETKU 5 2 3 (2)}51;)’ 9C’) Ifnz ,1(())K >, JIP 1, JIP
9 CrpoeHue 1 pyHKIMHU OpraHU3MOB 8 2 6 OK 1, OK 2, OK 4 OK 5, JIP 1,
JIP 2, JIP 9, JIP 10
10 Pa3mHOXeHHME U pa3BUTHE OPraHNU3MOB 3 2 1 OK 1, OK 2, OK 5, JIP 1, JIP
2,JIP 9, JIP 10
11 I'eneTnka — Hayka O HACJIEICTBEHHOCTH U 4 4 OK1,0K2,0K 5, JIP 1, JIP
W3MEHYHUBOCTH OPTraHU3MOB 2, JIP 9, JIP 10
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 3 2 1 OK 1, OK 2, OK'5, JIP 1, JIP
2,JIP 9,JIP 10
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 3 2 1 OK 1,0K 2, OK 5, JIP 1, JIP

42



2,JIP9,JIP 10

OK1,0K2, 0K 5,0K 7, JIP
14 I'eneruka uenoBeka 6 5 1 1, JIP 2. JIP 9, JIP 10
OK1,0K2, 0K 5,0K 7, JIP
15 Cenekiusi opraHu3MOB 2 1 1 1, JIP 2, JIP 9, JIP 10
16 Erore eTite 5 1 1 OK1,0K2, 0K 5,0K 7, JIP
HOTEXHOJIOTUS U CUHTETHYECKAsA OUOI0OrUs 1, JIP 2. JIP 9, JIP 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 38 30
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2 cemecTp

KoaunuyecTBO 4acoB

Neni/m = HamMeHoBaHmMe pa3iesioB M TeM MPOrPaMMbl B Jlekuuu, Ipakruueckne Koanl popmupyembix
cero YPOKH padoThI KOMIIeTeHIInii
1 3apoKIEHUE U PA3BUTHE 3BOJIFOIHOHHBIX 3 1 5 OK1,0K2,0K 5, OK 7, JIP
MIPEJICTABICHHUIA B OMOJIOTUU 1,JIP 2, JIP 9, JIP 10
OK 1,0K2,0K 5,0K 7, JIP
2 MukposBomntonus U €€ pe3ynbTaTsl ) 1 4 1 JIP 2. JIP 9. JIP 10
, OK 1,0K2,0K 5, 0K 7, JIP
3 MaxpodBOJIOIHS U €€ Pe3yIbTAThI 1 1 L JIP 2. JIP 9. JIP 10
OK 1,0K 2, 0K 4, OK 5, OK
4 [IpoucxoxaeHue u pa3BUTUE KU3HU HA 3eMIie 9 4 5 7 1P 1. JIP 2. JIP 9. JIP 10
OK 1,0K 2, OK 5, JIP 1, JIP
5 [IpoucxoxaeHue 4eI0BEKa — aHTPOIIOT€HES 5) 4 1 > TP 9. TIP 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSIX OK 1. OK 2. OK 5. OK 7. JIP
6 OPraHU3MOB M HaJOPTaHM3MEHHBIX CUCTEM C 5 4 1 ) HP, 5 JIp ’9 P ’1 0 ’
OKpY>Karollen cperon ’ ’ ’
OK 1,0K2,0K 5, 0K 7, JIP
7 OpraHusMmsl U cpefia 0OuTaHus 8 4 4 1 JIP 2. JIP 9. JIP 10
OK 1,0K2,0K 5, 0K 7, JIP
8 DKOJIOTHS BUJOB U MOMYJISIITUI 8 4 4 1 JIP 2. JIP 9. JIP 10
OK 1,0K2,0K 5, 0K 7, JIP
9 DKOoJ0TUs COOOIIECTB. DKOJIOTUYECKUE CHCTEMBI 7 4 3 1 JIP 2. JIP 9. JIP 10
OK 1,0K2,0K 5, 0K 7, JIP
10 buocdepa — rimobanbHas sKkocucTemMa 5 4 1 1 JIP 2. JIP 9. JIP 10
OK 1,0K2,0K 5, 0K 7, JIP
11 YenoBek U OKpy:Karolas cpena 1 1

1, JIP 2, JIP 9, JIP 10
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Pe3epBHOE Bpemst (ITOATOTOBKA MPOEKTA), B T.4.
KOHCYJIbTallUH

OK 1,0K 2, 0K 4, OK 5, OK
7,JIP 1, JIP 2, JIP 9, JIP 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66

36

30
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4. YCJIOBUS PEAJIN3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEJIMETA

4.1. TpeboBanusi K MUHUMAJIBHOMY MaTe€pHaAIbHO-TEXHUYECKOMY 00eCIIeUeHUIO

Peanuzanus yueOHON AMCIUIUIMHBI TpeOyeT HaMU4Ksl yaeOHoro kabunera «315»

O6opynoBaHue yueOHOTO KaOHUHETa:

- MOCAJI0YHBIE MECTA M0 KOJMYECTBY O0YYArOIIUXCS;

- paboyee MecTo MpernoJaBaTes;

- y4eOHO-HaTISIHBIE TOCOOHS [0 XUMUHU

- IJIAKaThI

Texuuueckue cpencTBa 00y4eHus:

-KOMITBIOTEP

-TeJICBU30p  ILIBETHOTO  M300pakeHus  kugkokpuctammueckui HYNDAI  H-
LED55U601BS2S

4.2. adopmarmoHHoe obecreueHne 00yIcHHsI
[lepeueHr pexkoMeHAYeMbIX Y4YeOHBIX U3JaHuM, VHTEepHET-pecypcoB, IOMOIHUTEIHHON
JUTEPATyPHI

OCHOBHBIE UCTOUYHUKU:

OU 1 - Speruna B.H. - buonorus (6a3oBblii W yriayONeHHBIH YpOBHH)
https://urait.ru/viewer/1A86A2BB-28B4-40B2-A279-D311B8657324

OU 2 - buonorus .O6mas Ouonorus. Yuebnuk 10-11 kmacc.( 6a30BbIi ypOBEHB )
Kamenckuit A.A.Kpukcyno E.A., Ilaceunuxk B.B. | Kamenckuit A. A.,2021, M3gatenscTBO
JPODA - https://file.11Kklasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-
aa-kriksunov-ea-pasechnik-vv.html

OMU 3 — BupryanbsHas naboparopus - hitps://content.edsoo.ru/lab/subject/1/

I[OHOJ'IHI/ITGJ'H)HI)IC HCTOYHUKU:

AN 1 - I.K. bensies, [1.M. bopoaun O6mias 6uonorus 10-11 xmacc, yuebHoe nmocobue,
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https://urait.ru/viewer/1A86A2BB-28B4-40B2-A279-D311B8657324
https://file.11klasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-aa-kriksunov-ea-pasechnik-vv.html
https://file.11klasov.net/14132-biologija-obschaja-biologija-10-11-klass-kamenskij-aa-kriksunov-ea-pasechnik-vv.html
https://content.edsoo.ru/lab/subject/1/

5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOTI'O IIPEJJMETA

KoHTposib ® omeHKa pe3yiabTaToB oOCBOeHHs ydeOHoro mpenmera [I1J1.02 buonorus
OCYLIECTBJISIETCSl IIPENOJAaBaTeIeM B IIPOLECCE IMPOBEACHMSI NPAKTHUUECKUX 3aHATUH U
71ab0paToOpHBIX PabOT, TECTUPOBAHUS, a TAKXKE BBINOJIHEHUS 00yYalOIIMMUCS MHAWBUIYabHBIX
3aJaHuid, HMccaenoBaHui. Pe3ynabTarhl 0OydeHUs] ONpEeAeNsioT, YTO OOYYaroIIuecs JOJKHBI
3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUH U3YUYCHHUS TUCIUTUINHBI.

Jns  GopMupoBaHuUs, KOHTPOJS M OLEHKH pE3yJIbTaTOB OCBOCHUS YYEOHOH TUCHUIUIMHBI
UCIIOJIB3YETCS] CUCTEMA OLIEHOUHBIX MEPOIPUSATHI, MPECTaBIAIONMIAs COO0M KOMIUIEKC Y4eOHbIX
MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4eHUs M C(HOPMYIHPOBAHHBIX C yUETOM
®I'OC COO (npenmetHbie pe3yabTathl o aucturinae) 1 ®I'OC CIIO.

PesynbraTsl 00y4yeHus

@DOpMBI 1 METOIbI KOHTPOJISI
PE3yJIbTaTOB 00yUYEHUS

e CchopMHPOBAHHOCTh 3HAHUH O MeCT€ H POJIH
OMOJIOTMM B CHUCTEME ©CTECTBCHHBIX HAyK, B
(bOopMHPOBAaHUN €CTECTBEHHO-HAYYHON KapTHHBI MHUpA,
B TO3HAHUHM 3aKOHOB MPUPOBI M PEUICHUH MPOoOIIeM
palMoOHAIBHOIO  IPHPOJONOIL30BAHUSA, O  BKJIAJe
POCCHICKMX U 3apyOeXHBIX YyUY€HBIX B pa3BUTHE
OuoJioruu;
OHOJIOTUYECKUX  3HAHUMH,
OCHOBOIIOJIATAFOIIHE

® BJIAJICHUE  CUCTEMOM

KOTOpast BKJIKOYAET:
OMOJOrMYecKre TEPMHUHBI U MOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJM3M, TOMEOCTa3, CaMOperyJsius,
CaMOBOCIIPOU3BEICHUE, HACJIEeICTBEHHOCTb,
U3MEHYUBOCTb, POCT M pPAa3BUTHE), OUOJIIOTUYECKUE
teopun (knerouyHas teopus T. [lIBanna, M. lllneiinena,
P. BupxoBa, XpOMOCOMHasi TEOpUsl HACIEACTBEHHOCTH
T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOT0OOpa3usi U  MPOUCXOXKACHUS  KYJbTYpPHBIX
pacTeHuii), 3aKOHBI (eIMHO0Opa3usi TOTOMKOB MEPBOTO

MIOKOJICHHUS, paclleIUIeHus, YUCTOTHI raMer,
HE3aBUCUMOTI'0 HaCJIEeI0BAHUA I. Mennens,
TOMOJIOTHYECKHX pAOB B HaCJEeICTBEHHON
m3meHunBoctu H. . BaBwioBa), mnpuHIUIBI
(KOMIUIEMEHTAPHOCTH);

e BJIAJICHUE  OCHOBHBIMH  METOJAaMH  HAy4HOIO
[IO3HAHUS, HCIIOb3YEMBIX B OMOJIOTUYECKUX
UCCIIIOBAaHUAX  JKMBBIX ~ OOBEKTOB  (OMMCaHUE,
U3MepeHue, HabJI0IeHNE, SKCIIEPUMEHT);

® yMEHHE BBIICIATh CYIIECTBEHHBIC  IPU3HAKHU:
BUPYCOB,  KJIETOK  MPOKAPUOT U  DYKAPHOT,

OJIHOKJIETOYHBIX ¥ MHOIOKJIETOYHBIX OpPraHHU3MOB, B
TOM 4HClie OaKTepHii, rpubOB, pacTECHUM, KUBOTHBIX H
CTpPOCHHSI OpPraHOB U CHUCTEM OpraHoB
YeNoBeKa, IPOLIECCOB

YeII0BEKa,

pacTeHui, JKUBOTHBIX,

*Omnpoc

'OHGHKa BBIIIOJIHEHUSA 3aJaHUs Ha
IMPAKTUYICCKOM 3aHATHU

. BrinonHeHWe MUCHbMEHHOTO
3aJaHud Ha 3aHATHHA u/unu
CaMOCTOSITCIILHOM paboTe

*  TectupoBanue

e Pemenue 3amau

e CocraBinenune TabINII
*  CocraBieHue cxem

. IToaroroBka cooOEeHN
(mokIamoB)

IToaroToBka M 3amuTa NPOEKTOB
Ilopsnok  mpoBeAeHMS:  TEKYIIHUH
KOHTPOJIb MPOBOAMUTCS Ha Y4eOHBIX
3aHATHUSX, a TaKXkKe BKIIOYaeT B cels
OLICHKY BBIITOJIHEHUS
camocTosiTenibHOW paboTel. Tlopsimox
MIPOBEACHUS  TEKYLIEro  KOHTPOJIA
yCIIEBaEMOCTH OIpeesaeTcs
pabounmu Marepuatamu
npernojiaBaTens, pa3pabaTbiBaéMbIMU
JUTSL IPOBEJICHUST yUEOHBIX 3aHATUN U
(OHIOM OLIEHOYHBIX CPEJICTB.
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KHU3HEICATEIIbHOCTH, TPOTEKAIOUIMX B OpPraHU3Max
pacTeHHil, >KMBOTHBIX M 4YeJNOBEKa, OMOJIOTHYECKUX
MIPOIIECCOB: obmeHa BCIIECTB (MeTabomu3Mm),
NpeBpaIleHuss dHEPruH, OpOoXKeHHs, aBTOTPOGHOTO MU
reTepoTpopHOro THUMOB TNHUTaHHS, (OTOCHUHTE3a U
XeMOCHHTEe3a,  MHTO3a,  Meio3a, TraMeTroreHesa,
sMOpHoreHesa, HOCTOMOPHOHATIBHOTO  Pa3BUTHA,
Pa3MHOKECHUS, HHANBUIYaJIbHOTO PAa3BUTHS OpPraHU3Ma
(oHTOrEeHe3a), B3aMMOJCIHCTBUA TE€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOOPA;

e yMEHHE YyCTaHABIMBATh B3aMMOCBS3H  MEXKIY
OpraHoMJaMH KJICTKH U UX (QYHKIHSIMH, CTPOCHHEM
KJIETOK pPa3HbIX TKaHEHl W X QYHKIUAMH, MEXKIY
OpraHaMM M CHCTEMaMH OpraHOB Yy pacTeHHH,
KUBOTHBIX M 4YEJNOBEKAa W MUX (QYHKIUAMH, MEXIY
CHCTEMaMH OPraHOB M MX (QYHKIHMSIMHU, MEXY dTaraMu
oOMEHa BEIIECTB, OJTalaMu KJIETOYHOIO IMKIAa U
KU3HEHHBIX IIMKJIOB OpTraHHU3MOB, JTanaMu
SMOPHOHAILHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTHIIOM,
deHoTumnom u (hakropamu Cpesl OOUTAHUS;

® yMEHHE BBISBIATH OTIIMYUTEIBHBIC IPU3HAKU JKUBBIX
CHCTEM, B TOM YHCJI€ PACTEHUI, )KUBOTHBIX U YEIOBEKA;
® yMeHHe UCTIOJIb30BATh COOTBETCTBYIOIIHE
apryMEHTBI,  OMOJOTHYECKYI0  TEPMUHOJOTHIO H
CHMBOJIUKY JUIsl JIOKa3aTelIbCTBA POJCTBA OPraHU3MOB
pa3HbIX CUCTEMATHUECKUX IPYTIIT;

® yMEHHE pemiaTh OMOJOTWYECKHE 3a/1a4M, BBISBIATH
NPUYHHHO-CJIEICTBEHHBIE CBS3H MEXKIy HCCIIETyEeMbIMU
OMOJIOTHYECKMMHU TIPOLIECCAMU W SIBJICHUSIMH, JEJaTh
BBIBOJBI M IMPOrHO3bl Ha OCHOBAaHUM IOJyYEHHBIX
pe3yJIbTATOB;

® yYMEHHE BBHINOIHAT J1a00OPATOPHBIE U MPAKTUIECKHE
paboThl, cOOMIOAATh NMpaBuiia MpU paboTe ¢ yUYeOHBIM U
71a00paTOPHBIM 000PYI0OBaHHUEM;

e yMEHHE BBIIBUTaTh THIIOTE3Bl, TPOBEPATH HX
OKCTIEPUMEHTAIBHBIMHA CPEJCTBAMH, (POPMYITHPYS e
UCCIICIOBAHMS, aHAJTM3UPOBATH TIOJTyYCHHBIE
pe3yJbTaThl U 1€7aTh BIBOJBI;

e yMEHHE y4yacTBOBaTh B y4eOHO-HCCIEI0BaTEIbCKON
pabore 1O OWOJIOTMHM, DSKOJIOTMM W  MEAMIIMHE,
IPOBOJUMON Ha 0a3e IIKOJBHBIX Hay4HBIX OOIIECTB, U
nyOJIMYHO TPECTABIATh TOJTYYCHHBIC Pe3yJbTaThl HA
YYEHUYECKUX KOH(PEPEHITHSIX;

® YMCHUC OLCHUBATDH OTUYCCKUC ACIICKThI
COBPCMCHHBIX HCCJIEIOBaHUMN B o0J1acTu OHOJIOTUH H
MCOUILIMHBI (KJIOHHpOBaHI/Ie, HCKYCCTBCHHOC
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OIIOIOTBOPEHUE, HAPABICHHOE NU3MEHEHUE I€HOMA U
CO3/1aHHE€ TPAHCTEHHBIX OPTaHU3MOB);

® yMEHHME  OCYUIECTBISATb  OCO3HAHHBIH  BBIOOD
Oynymieit mpodecCHOHATBHON NESTEIILHOCTH B 00JIacTH
OuoJIorny, MEIUIMHBI, OMOTEXHOJOIHH, BETepUHApUH,
CEJIbCKOTO0 XO3sicTBa, MHUIIEBOH INPOMBIIUIEHHOCTH,
yIIyOJIATh TO3HABATENBHBIA WHTEPEC, HAaIpaBICHHBIN
Ha OCO3HAaHHBIA BBHIOOP COOTBETCTBYIOLIECH Mpodeccun
U IpOAOJKEHHE OHOJIOTHYECKOro oOpa3oBaHUs B
OpraHu3alUsaX  CPeQHEro  NpOQECcCCHOHATBHOIO U
BEICIIIEr0 00pa3oBaHUsI.

[IpenmerHpie  pe3yibTaThl  OCBOEHHS  y4eOHOTO
npeamera «buonorus» Bo 2 cemecmpe OIKHBI
OTpakaTh:

e CchOpPMUPOBAHHOCTb 3HAaHUM O MecTeé U PpOoJH
Ouosornu B CHUCTEME €CTECTBEHHBIX HAayK, B
(GbOpMHUPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B IO3HAHUM 3aKOHOB NPUPOIBI U
PELICHUH SKOJIOTMYECKMX HpoOJeM ueloBedecTBa, a
TaKKe€ B  PEIIEHUH  BOINPOCOB  PALMOHAIBHOIO
[IPUPO/IONOIb30BaAHUS, u B ¢dbopmupoBaHUU
[EHHOCTHOTO OTHOIICHUS K TMPHUpPOJE, OOIIEeCTBY,
4eJIOBEKY, O BKJIaJ€ POCCUHCKUX U 3apyOexHbIX
yu€HBIX-0MOJIOrOB B pa3BUTHE OMOJIOTHH;

® yMEHHUE BIIAJIETh CUCTEMON OMOJIOTUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAeT ONPEIEJICHHS U IIOHUMaHue
CYILIIHOCTH OCHOBOIIOJIararomx OMOJIOrMYECKUX
TEPMUHOB U TOHITHHA (BUJA, dKOCHCTeMa, Oumocdepa),
Ouonornyeckue TeOpUM (dBOJIOLMOHHAs Teopus Y.
JlapBuHa, cHHTeTHYecKas TEOpUsl HBOJIOLUM), YUCHHS
(A. H. CeepuoBa — 0 MNyTSIX M HaIpaBJIECHUAX
sBosonnu, B.U. BepHanckoro — o 6uocdepe), 3aKkoHbI
(renermyeckoro pasHoBecus Jx. Xapau u  B.
Baitn6epra, 3apogsimeBoro cxoacrtsa K. M. bapa),
npaswia (MuHumyma HO. JIuGuxa, skojoruueckoi
NUPaMUJIbl  DHEPrHM), THUMNOTE3bl (TUIIOTE3a «MHpa
PHK» V. I'un6epra);

® YMEHHE BIAJECTh OCHOBHBIMH METOJAMH HAy4YHOTO
NO3HAHUS,  HUCMOJb3YyeMbIMH B OHOJOTHMYECKHX
UCCIICIOBAaHUAX JKUBBIX OOBEKTOB U  IKOCHUCTEM
(ormucanue, w3MepeHue, HaOIOJCHHE, SKCIEPUMEHT),
crnocobaMM BBISIBICHHUS M OIEHKM aHTPOMOTE€HHBIX
WU3MEHEHUH B IPUPOJIE;

® YMEHHE BBIJIENATH CYLIECTBEHHBIE IPU3HAKHU: BUJIOB,
OMOreoIeHO30B, 9KOCUCTEM u o6uocdepsl,
CTaOUITM3UPYIOIIETO, JBMXKYLIETO M Pa3pbIBAIOLIETO
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€CTeCTBEHHOT0  OTOOpa,  aJUIONaTpUuecKoro
CHUMITaTPUYECKOTO BU000pa30BaHus, BIIMSTHUS
JBIDKYIIMX CHJI 3BOJIIOIMM HA T€HO(MOH]| MOIYJISLUH,
HPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpene OOWTaHWf,
YyepeOBaHMUs HAIPaBICHUH 3BOJIONMH, KPYroBOPOTa
BEIIIECTB M MTOTOKA SHEPTUH B SKOCHCTEMAX;

® yMEHHE YyCTaHABIMBATh  B3aHMOCBS3H  MEXKIy
nporeccaMi  3BOJIONUH,  JABIKYIIMMH  CHJIAMH
AHTPOIOreHe3a, KOMIIOHEHTaMH Pa3JInYHBIX YKOCUCTEM
Y TIPUCIIOCOOJICHUSMY K HUIM OPTaHU3MOB;

® yYMEHHE BBISBIIATH OTIMYUTEIbHBIC TPU3HAKHU )KUBBIX
CHCTEeM, ITPUCIOCOOICHHOCTh BUIOB K Cpelie OOUTaHM,
abuoTnyecknx M OMOTHYECKUX  KOMIIOHEHTOB
HKOCHCTEM, B3aMMOCBSI3€H OPraHU3MOB B COOOIIECTBAX,
AQHTPONOTeHHBIX HM3MEHEHHH B DJKOCHCTEMaxX CBOECH
MECTHOCTH;

® yMeHHE UCTIOJIb30BATh COOTBETCTBYIOIIUE
apryMEHTBI,  OMOJOTHYECKYI0  TEPMUHOJOTHIO H
CHUMBOJIMKY JUIS JTOKa3aTelIbCTBAa POJICTBA OPTaHU3MOB
pa3HBIX  CHUCTEMATHYECKUX  TPYII,  B3aMMOCBS3U
OpPraHM3MOB W  cpeasl  OOWTaHWs,  €IWHCTBA
YeJIOBEUECKHX  pPac, HEOOXOAUMOCTH  COXPaHEHHUs
MHOT00Opa3usi BHJIOB U DJKOCHUCTEM KakK yCIIOBHSA
COCYIIECTBOBAHUS MPUPOJIBI U YEITOBEYECTBA;

e yMEHHE pemarb OMOJIOTHYECKHE 3aJauM, BBIIBIISATH
NPUYMHHO-CJIEICTBEHHBIE CBA3M MEXy MCCIIEeTyEeMbIMU
OMOJIOTHYECKMMHU TPOLIECCAMU U SIBICHUSIMH, J€1aTh
BBIBOABI M TMPOTHO3HI HAa OCHOBAaHUH IOJyYEHHBIX
pe3yIbTaTOB;

® yYMEHHE BBINOJHATh J1a00paTOpHbIE U MPAKTUYECKHE
paboThl, cobII01aTh NpaBUIIa IpU paboTe ¢ y4eOHbIM U
71a00paTOpHBIM 000PYIOBaHUEM;

e yMEHHME BBUIBUraTh THIOTE3bl, MPOBEPATh HX
HKCHEPUMEHTAIBHBIMUA CPEJICTBAMHU, (GOPMYIHUPYS LENb
UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyYEeHHBIE
pe3yIbTAThI U AETaTh BEIBOBI;

® yMEHHE y4YacTBOBaTh B Y4eOHO-HMCCIIEIOBATEIHCKON
pabore 1O OWOJOTHH, OKOJOTMM W MEIUIUHE,
NPOBOJUMON Ha 0a3e IIKOJbHBIX Hay4HBIX OOIIECTB, U
nyOIUYHO MPEACTABIATh MOJIYYEHHBIE pEe3yJbTaThl Ha
YUEHHUYECKUX KOH(PEPEHIIHSIX;

e yMEHHE OICHHBATh THUIOTE3bl W TEOPUH O
MPOMCXOXKICHUU JKU3HHU, 4YeJOBEKa M YeIIOBEUECKUX
pac, O TIpUYMHAX, TMOCIEACTBUAX H  cmocobax
Ipe0TBpaleHNs ITT00ANIbHBIX U3MEHEHU B Onocdepe;
® yMEHHE  OCYUIECTBIATH  OCO3HAHHBIA  BBIOOP
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Oynymieit npodeccuoHAIBHON NesSTeIbHOCTH B 00JIACTH

Ouosnoruu, 9KOJIOTHH, IIPUPO/IONOIIB30BaAHUS,
MEIULUHBI, OMOTEXHOJIOT UM, HICUXOJIOTHH,
BETEpUHAPUH,  CEIILCKOTO  XO34WCTBA,  IHILEBOH
OPOMBIIIICHHOCTH,  YIIIyOJIsTh I103HABATEJIbHBII

UHTEPEC, HaIIPaBJICHHbII Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOLIEH  mpodeccun U MNPOAOIDKEHHE
Ouosnornyeckoro  oOpa3oBaHHMs B OpraHM3aLUAX
CpenHero npodecCnoHaIbLHOTO 51 BBICILIETO
o0OpazoBaHusl.
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