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1. TIACHOOPT NPOIr'PAMMBI YUYEBHOI JAUCTIAIITHHBI
buoaorus

1.1.  ObsaacTh NPpHMEHEHHA NPOTPAMMBI

YueOublii npenmMer «buosnorus» odecrnieunBaer GOPpMHUPOBaHHUE y OOyYalOLIMXCA Nped-
CTaBJIEHHUI1 O HAYYHOH KapTHHE MHPA; pacliupsaeT H 00001AaeT 3HAHUS O XHBOI NpHPOae, €€ OT-
JIHYHTENBbHBIX MPU3HAKAX — YPOBHEBOH OPraHH3aLHH H HBONKLMH, CO30AET YCIOBUS I 1O-
3HAHHS 3aKOHOB KHBOH NpHponbl, GOpMUPOBAHHA (YHKUMOHANBHOH IPaMOTHOCTH, HaBBIKOB
300POBOrO U Oe30macHOro obpasa KH3HH, SKONOrMYECKOro MBILIIEHHS, LeHHOCTHOTO OTHOLIE-
HHS K KHBOH NPHPOAE U YEJIOBEKY.

boabluoe 3HaueHHne y4edHblil npeaMeT «bHonorus» UMeeT Takke AJis PELeHHs BOCITHTA-
TeNbHBIX H Pa3BHBAIOLIMX 3a7a4 CPeNHEro odlero odpa3oBaHys, COLMAMM3aUUN O0YUYaIOLIHUXCA.
H3yuenue Ouoorud odecrneurBaeT ycjaoBus A GOpMHPOBAHMA MHTENIEKTYaNbHBIX, KOMMY-
HHKALHOHHBIX H HH(POPMALMOHHBIX HABBIKOB, 3CTETHHYECKOH KYIbTYpbI, CNOCOOCTBYET HMHTE-
rpaliH OHONIOTHYECKHX 3HAHUI C MPEeNCTABISHUSIMH H3 APYIHX y4eOHBIX NMPEIMETOB, B HaCTHO-
CTH, (PU3MKH, XMMHU U reorpaduu. HazpaHHble nonoxkeHusa o npedHa3HaueHUH ydyeOHOro npen-
MeTa «bHoNorua» cocTaBUIM OCHOBY AJIA ONpeAeNeH s MOAXOOoB K 0TOOpY H CTPYKTYpHpOBa-
HHIO €re COAEPsKaHHs, NPEICTABICHHOIO B JAHHOH NPOrpaMMe.

O1dop conepxanus yuedHoro npenmera «buonorus» Ha 6a30BOM YPOBHE OCYLIECTBIIEH
C MO3HLHUI KyIbTypocooOpa3HOro Noaxoaa, B COOTBETCTBUH C KOTOPBbIM 00y4aroKecs AOMKHbBI
OCBOMTb 3HAHHUA M YMEHHs, 3HauMMble AN OpMHpOBaHUA oOLIEH KyNMbTYphI, ONpelensiollne
a/IEKBaTHOE TMOBEIEHHE YEJIOBEKA B OKPYKAMOLIEH NPHPOAHOH cpene, BOCTPeOOBaHHbIE B NTOBCE-
AHEBHOH KU3HH H NPAKTHYECKOH AeATenbHOCTH. Ocoboe MeCcTO B 3TOH CHCTeMe 3HAHMI 3aHH-
MaOT 3JIEMEHTBI COIEeP/KaHUA, KOTOPbIE CyKaT OCHOBOH A GopMHpOBaHUs NMPeICTaBACHHUI O
COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHE MHPa W LUEHHOCTHBIX OPHEHTaUMAX JHYHOCTH,
CHOCOOCTBYOIIHX T'YMAHH3ALHH OHOJIOMHHYECKOre 00pa3oBaHUs.

CTpykTypHpOBaHHE COAEpKaHHA yueOHOro MarepHaja B NPOrpaMMe OCYLIECTBIEHO C
Y4ETOM NPHOPHUTETHOTO 3HAYEHHs 3HAHHUI 00 OTIMUUTENBHBIX OCOOEHHOCTSX SKHBOH NPHUPOMBI,
O €€ YpOBHEBOH OpraHH3alHH H 3BOJIOLMH. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOro
npeamera «bHOMOrHA» BBIAEIEHBI CIEAYIOLIHE COAEPXKATENbHbIE JHHHI: «BHOMOrHsA Kak Hayka.
Mertonb! HayuHOro no3HaHUsAY, «Knerka kak Ouonoruveckas cucrema», «OpraHusM kak OHONO-
ruyeckass cucreMa», «CucTeMa M MHorooOpaszHe OpraHM4ecKoro MHupa», «IBONOUHA KHBOH
MPHPOIBI?, « IKOCHCTEMbl H MPUCYLIHE UM 3aKOHOMEPHOCTH .

1.2. MecTto y4yedHOro npeamMeTa AHCUMNJHHBI B CTPYKTYpe OCHOBHOH npodec-
CHOHAJILHOH 00Pa30BATENbHOH NPOrPAMMBI

B cucreme cpeaHero crnequaisHoro odpasosanusd «buonorus», usydaemas Ha Ga3oBOM
YPOBHE, fABJIAETCA ODA3ATENbHBIM YYEOHBIM NPEAMETOM, BXOJAIIHM B COCTAB NPEIMETHOI obpa-
30BaTEIbHOIH 001acTH «ECTECTBEHHBIE HAYKHY.

1.3. Iles1n 1 320241 JHCUHILIHHBI — TPEOOBAHHS K PE3yJAbTATAM OCBOCHHMSA JHCLHII-
JIHHBI:

Iene usy4eHus y4edHoro npeamera «buonorus» Ha 0a30BOM ypOBHE — OBJAIEHHE
OOYHAILIHMHCA 3HAHUAMH O CTPYKTYPHO-(YHKLHMOHAIBHOH OPraHH3alMH JKHBBIX CHCTEM pas-
HOTrO paHra U NpHoOpeTeHHe yMEHUH HCIONb30BaTh 5TH 3HAHUA U IPAMOTHBIX OEHCTBUH B OT-
HOLUEHHH OOBEKTOB KUBOH NMPUPOIL] U PeIleHHS PA3IMYHBIX KU3HEHHBIX NpodieM.

JocTivkeHne Lenu u3y4eHus: y4ebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
00eCcrnevHBAETCS PELIEHHUEM CIEIYIOIIHX 3a/1a4:

OCBOEHHE 0OYUYaIOLUMMHCA CHCTEMbI 3HAHUH O OMONOrMYeCKHX TEOPUsX, YUEHHAX, 3aKO-
HaX, 3aKOHOMEPHOCTAX, THIOTe3ax, MpaBuaax, COy)KalluX OCHOBOH And (GopMHpoBaHHA Npen-
CTaBJIEHHI O €CTECTBEHHO-HAYYHOH KAPTHHE MHPA, O METOIAaX HAYYHOrQ MO3HAHHS, CTPOEHHH,
MHOTOOOPA3HH H OCODEHHOCTAX KMBBIX CHCTEM PAa3HOrO YPOBHS OPraHH3alLMH; BBIAAKIIMXCS
OTKPBITHAX U COBPEMEHHBIX HCCNEN0BaHHAX B OMONOIHH,;



¢opMupoBaHre y OOYUAIOLIMXCA TO3HABATENbHBIX, MHTENNEKTYalbHEIX W TBOPYECKHX
CMOCODHOCTEN B NMPOLIECCE AHAMM3A JAHHBIX O MYTAX Pa3BHTHS B OHOJOTHH HAYYHBIX B3IVISIAOB,
HASH H NOOXOA0B K H3YYEHHIO KHBBIX CHCTEM PAa3HOIQ yPOBHS OPraHHU3aLuH,

CTaHOBJEHHE y obyuarowuxcs obwelt KynbTypbl, GYHKUHOHATBHOR IPaMOTHOCTH, pas-
BUTHE YMEHHI OOBACHATH U OLEHMBATH sIBJICHHS OKPYIKAaIOIIEro MHUpa >KHBOH MPUPOIObl Ha OC-
HOBAHHH 3HAHHH H OMBITA, NOMYHEHHBIX NPH H3Y4EHUH OHONIOrHH,

dbopMupoBaHHe Y ODYHAKIUMXCA YMEHHH HWITHCTPUPOBATh 3HAYEHHE OHOJOIMYECKHX
3HAHUA B MPAKTUYECKON OEATENbHOCTH YENOBEKa, Pa3BUTUU COBPEMEHHBIX MEIULUHCKHUX TeX-
HOJIOTUI U arpoCHOTEXHONOTHIA,

BOCIHTAHHE YOEKIAEHHOCTH B BO3MOXKHOCTH MO3HAHHS Y€IOBEKOM KHBOH NMPUPOALI, He-
00X0AMMOCTH DEpeKHOrO OTHOIIEHHS K HeH, COONMAeHHs 3THHECKHX HOPM NpPH NMPOBEAEHHH
OHONIOrHYeCKUX UCCAeIOBaHUIM,

OCO3HaHHE LEHHOCTH OHONOTHYeCKUX 3HAaHUI AN MOBBIEHHS YPOBHS 3KONOTHYECKOMH
KYJBTYPBL, A1 (POPMHPOBAHHSA HAYYHOIO MHUPOBO33PEHHS,

NPHMEHEHHE NMPHODPETEHHBIX 3HAHMH W YMEHHI B NMOBCEIHEBHON KH3HHM s OLEHKH
TNIOCNEACTBUI CBOeH AEATENBbHOCTH MO OTHOLUEHMIO K OKpyskarouleil cpene, cOOCTBEHHOMY 340-
POBBIO; OOOCHOBaHUE U COOMIOAeHHE Mep MPodUNTAKTUKH 3a00NeBaHUIA.

JIMYHOCTHBIE PE3YJIbTaThI

B CTpykType JHYHOCTHBIX Pe3yJbTATOB OCBOEHHs npeamera «buonorus» BbineneHbI
Creayolie COCTaBIAILINE. OcO3HaHHe O0yyarolUMMHC POCCUHCKON IpakaaHCKOH HIAEHTHY-
HOCTH — TOTOBHOCTH K CaAMOpPa3BUTHIO, CAMOCTOATENBHOCTH U CAMO-ONpedeNeHUIO, Haluyue
MOTHBALMH K OOY4YeHHK) OHOJIOrHH; LENEHANpPaBJeHHOE Pa3BHTHE BHYTPEHHUX yOeKneHuH
JMYHOCTH HAQ OCHOBE KJIHUEBBIX LEHHOCTEH M HCTOPUYECKUX TPaguLMil pa3ssuTHs OHONMOru4e-
CKOTO 3HaHUA, FOTOBHOCTb U CMOCODHOCTD 00YHAIOLIUXCS pYKOBOACTBOBATECSA B CBOEH JedTeNb-
HOCTH LIEHHOCTHO-CMBICJOBEIMH YCTaHOBKAMH, MPUCYIIUMH CUCTeMe OHoNoruieckoro odpaso-
BaHHS, HAIMYHE 3KOJOTHYECKOre MPAaBOCO3HAHMSA, CMIOCOOHOCTH CTABUTh LIEJIH H CTPOUTH KH3-
HEHHBIE TIAHBL.

JINYHOCTHBIE pe3ynbTaThl OCBOSHHUS NpeameTa «buomorusa» JOCTUralTCsa B €OMHCTBE
yueOHO!l U BOCMUTATENbHOH OEATENbHOCTH B COOTBETCTBUMU C TPAAHULMOHHBIMH POCCHICKUMHU
COLIMOKYJIBTYPHBIMH, HCTOPHUYECKMMH H OYXOBHQO-HPABCTBEHHBIMH LIEHHOCTSIMH, NPHUHATBIMH B
ODLIECTBE MPABHIAMH H HOPMAMH NOBEIEHHS H CIOCOOCTBYHOT MPOLECCAM CAMOIMO3HAHUSA, Ca-
MOBOCIHTAHHs U CAMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3ULUU
JMUYHOCTH, MATPHOTHU3MA, YBaKEHHS K 3aKOHY U IMPaBOMOpPAAKY, UENOBEKY Tpyda U CTaplieMy
MOKOJIEHHIO, B3AHMHOTO YBaXKEHHUs, OePEKHOIO OTHOLISHHS K KYJIBTYPHOMY HACNEAHK H TPaIu-
LIMSIM MHOTOHALMOHANIBHOTO Hapoaa Poccuiickoii denepauny, npHpoae U OKpyKawluel cpene.

JIMYHOCTHBIE pe3yJbTaThl OCBOSHHA YUeOHOTO NMpeaMeTa «bHONOrug» AOMKHBI OTPaskaTh
FOTOBHOCTb H CMOCOOHOCTb OOYUAIOILHUXCA PYKOBOACTBOBAaTbCA CHOPMHUPOBAHHONH BHYTpeHHEH
MO3HLUHEH MHYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALMii, MO3HTHBHBIX BHYTPEHHUX ydexae-
HHUH, COOTBETCTBYIOLUMX TPAAHLUMOHHBIM LIEHHOCTSM POCCHICKOrQ QOLIECTBa, pacLIMpPEHHE
JKU3HEHHOTO OIbITa U OMNbITa OEATEJbHOCTH B MpoLEcce peanu3aldd OCHOBHBIX HAMpaBIeHUH
BOCTIUTATENbHON OEITEbHOCTH, B TOM YUCJHIE B YACTH:

1. I'paskIaHCKOrO BOCITUTAHUA:

COPMHPOBAHHOCTL IPAXKAAHCKON MO3ZHLMH OOYYArOLIErocs Kak aKTHBHOTO H OTBETCT-
BEHHOTO 4JIeHa poccHiicKkoro o0LIecTRa,

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MpaB U o0A3aHHOCTEH, yBaskeHHE 3aKOHA U MpaBo-
nopsiKa,

FOTOBHOCTb K COBMECTHOH TBOPHECKOH A€ATENBHOCTH NPH CO30aHHH Y1eOHBIX POEKTOB,
pelieHuH YueOHBIX U MO3HaBaTeNbHbIX 3a0ay, BBIMOTHEHHH OHONOMHUYECKHX 3KCTIEPUMEHTOB;

CrocOOHOCTL ONpeneNaATb COOCTBEHHYIO MO3HLMIO MO OTHOLUEHHIO K ABIEHHSM COBpe-
MEHHOH KH3HH H OOBACHATD €€,

YMEHHE YHYHTBIBATH B CBOMX NEHCTBHAX HEOOXOAHMOCTb KOHCTPYKTHBHOIO B3aUMOAEH-
CTBUA JI0AeH ¢ pasHbIMHU yOSKICHUAMH, KYJIbTYPHBIMU LIGHHOCTSAMH H COLUAaNbHBIM MONOKEHHU-
eM,
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TOTOBHOCTE K COTPYOHHYECTBY B MpPOLECcce COBMECTHOMO BBIMOMHEHUA yueOHBIX, MO3Ha-
BATENBbHBIX H MCCJENOBATENBCKHX 33734, YBAKUTENBHOE OTHOLIEHHE K MHEHHK ONIOHEHTOB
npH OOCYKIEHHH CIIOPHBIX BOMPOCOB OHOIOIHYECKOrO CONEPKAHHS,

T'OTOBHOCTb K TYMAaHUTAPHOH U BOJIOHTEPCKOH AeATENbHOCTH.

2. IIaTpHOTHYECKOTO BOCTIMTAHHUS:

cOPMHUPOBAHHOCTE POCCHHICKOH IpaIaHCKON HAEHTHHHOCTH, MATPHOTH3MA, YBAKEHHUS
K CBOE€MY Hapony, YyBCTBA OTBETCTBEHHOCTH nepen PomuHOH, ropaocTu 3a ¢BOH Kpail, CBOKO
PoauHy, CBOH A3bIK U KYJNBTYpPY, MPOLIOE U HACTOsIIIee MHOTOHaLMOHalbHOro Hapoaa Poceuy;

LIEHHOCTHOE OTHOLUEHHE K NMPUPOAHOMY HacleAHIO H MaMATHHKaM NMPUPOObI; JOCTHXKeE-
HHAM Poccuu B Hayke, HCKYCCTBE, CIIOPTe, TeXHOIIOTHAX, TPYIE,

CHOCODHOCTD OLIEHHBATDH BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJIGHHE U PA3BUTHE OHOJIO-
TUH, NOHUMAaHHE 3HaueHHUsA OHONOTHH B MO3HAHUM 3aKOHOB MPUPOABL, B KU3HH UeNOBEKa U CO-
BPEMEHHOro OOLIEeCTBa;

HAeHHasA yOeKNEHHOCTb, FOTOBHOCTL K CHy:keHUIO OTE4eCTBY M €ro 3aLIMTE, OTBETCT-
BEHHOCTb 33 €ro cyas0y.

3. JlyXOBHO-HPaBCTBEHHOIO BOCTIUTAHUS !

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUACKOro Hapoaa,

CPOPMHPOBAHHOCTh HPABCTBEHHOIO CO3HAHMUS, ITHHECKOTO MOBEAEHHS

CHOCOOHOCTE OLIEHMBATH CHTYALMIO M MPHHHMATh OCO3HAHHBIC PELIEHHS, OPHEHTHPYSICH
Ha MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI H LIEHHOCTH,

OCO3HaHHE JMYHOTO BKIaJa B MOCTPOEHHE YCTORUHBOro OyayLero;

OTBETCTBEHHOE OTHOLIEHHE K CBOHM DPOJHMTENAM, CO3NAHHIO CEMbHU HA OCHOBE OCO3HAH-
HOTO NPHHATHA UEHHOCTEH CeMEeHOH KM3HH B COOTBETCTBHU ¢ TPAAHLIUAMH HapoaoB Poccuu.

4. 3CTETUYECKOTO BOCTIUTAHUS:

3CTETHYECKOE OTHOLUEHHE K MUpY, BKIIOUAas 5CTETHKY ObITA, HAYUYHOrO U TEXHHUYECKOro
TBOPHYECTBA, CNOPTA, TPyAa, ODLIECTBEHHBIX OTHOLUEHHI],

MOHHMAHHE IMOLIMOHAJIBHOTC BO3AEHCTBUS XKHBOH NPHPOADLI H €€ LIGHHOCTH,

TOTOBHOCTb K CaMOBBIPAK€HHUIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMIEHHE MPOSBIATE Ka-
YecTBa TBOPUECKOH JHYHOCTH.

5. @U3HUECKOrO BOCITUTAHHSA:

MOHHMAHHE H PeaM3alusa 300pOBOro 1 0ezonacHoro odpasa KHU3HH (310POBOE MHTAHHE,
cobnroAeHne TUTHEHHYeCKHX MPaBUi U HOPM, cOanaHCHPOBaHHBINR peKUM 3aHATHH U OTOBIXA,
perynsapHas pu3MvecKas aKTHBHOCTB), Oepe;kKHOro, OTBETCTBEHHOTO U KOMIETEHTHOIO OTHOLIE-
HHS K COOCTBEHHOMY (PH3HHUECKOMY H MCHXHUYECKOMY 300POBbI),

MOHHMAHHUE LIEHHOCTH MPABHJI HHAMBHAYAIBHOIO H KOJUIGKTHBHOTO 0€30MacHOro noBe-
OeHUA B CUTYALMAX, YIPOKAIOLINX 300POBBIO H JKU3HH MIOIEH,

OCO3HaHHE TMOCHEACTBUI U HEMpPUATHE BPEeOHBIX MPUBBMEK (ynoTpedneHHs alnKkorons,
HAPKOTHKOB, KYPEHHs).

6. TpynoBoro BOCIIHTaHH:

TOTOBHOCTB K TPYZy, OCO3HAHHE LEHHOCTH MacTepcTBa, TPYAOIooHe;

TOTOBHOCTb K aKTUBHOMN IeATEJbHOCTH TEXHOJOTMYeCKOH U COLHaNbHON HanpaBleHHO-
CTH, CIIOCODHOCTh HHULIMHPOBATh, MIAHHPOBATE H CAMOCTOSATENBHO BBITOJIHITh TAKYK) NESTElb-
HOCTB;

HHTepec K pasNU4HBIM cepaM npodecCHOHANBHON AEATENbHOCTH, YMEHHE COBepLUaTh
oco3HaHHBIA BrIOOp OyayLueil mpodeccy U peanu30BbIBATE COOCTBEHHbBIE KH3HEHHBIE MIaHB;

FOTOBHOCTb H CMOCODHOCTh K OOPA30BaHHI H caMOOOPa30BAHUK) HA MPOTAKEHHUH BCEl
JKH3HH.

7. DKONOTHYECKOr® BOCTIUTAHUA:

3KOJIOTHUECKH LienecooOpa3Hoe OTHOLEHHE K MPUPOIE KaK HCTOYHUKY JKM3HHU Ha 3eMIle,
OCHOBE €€ CYLIECTBOBAHHA,

MOBBILIEHHE YPOBHS JKOJOTMYECKOH KyNbBTYphl: NpHOOpETeHHE ONBITA MIIAHHPOBAHHSA
MOCTYNKOB U OLIEHKH UX BO3MOKHBIX MOCASACTBUH A7 OKpYsKaroLlel cpeabl;

OCO3HaHHe rModaJbHOIC XapaKkTepa IKONOTHUECKUX NMpoONeM U MyTel HX pelleHus;



CNOcOOHOCTD HCTIONB30BaTh NPHOOpEeTaeMble NP H3YUeHUH OMONOTHH 3HAHUA U YMEHHS
NpH pelleHHH npodjeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHPOACNIONB30BAaHHEM (COOIIONEHHE
MPaBHJI MOBEASHHUs B IPUPOAE, HATIPABIEHHBIX HA COXPAHEHHE PABHOBECHS B IKOCHCTEMAX, OX-
paHy BHOOB, 3KOCHCTEM, DHochepbl),

AKTHBHOE HEMpPUATHE OEeHCTBHI, MPUHOCALINX Bped OKPYKalOLIeH NpUpOIHOH cpele,
YME@HHE IMPOTHO3HPOBATh HEOJArONPUATHBIE HKOJOTHYECKHE MOCASACTBHSA MPENNPHHHMAEMbIX
AEUCTBHH H NMPEIOTBPALLATE HX;

HaJH4He PA3BUTOrO 3KOJOTHYECKOrO MBILITIEHHS, IKONOTHUECKOH KYNBTYpPEI, OMBITa Aesi-
TeNIbHOCTH 3KOJIOTHYECKOH HaNpaBJeHHOCTH, YMEHHS pPYKOBOACTBOBATLCA MMM B MO3HABATENb-
HOH, KOMMYHHKATHBHOH M COLIMAJIbHOH NPAKTHKE, TOTOBHOCTH K YYAaCTHIO B NMPAKTHYECKOH nes-
TEJILHOCTH 3KOJIOTHYECKOH HAMPABIEHHOCTH.

8. LleHHOCTH HayuHOI O MO3HAHU:

chopMHPOBAHHOCTb MHPOBO33PEHHSA, COOTBETCTBYIOLUErO COBPEMEHHOMY YPOBHIO pas-
BHUTHA HAYKH U ODLUECTBEHHOH NMPAKTHKH, OCHOBAHHOIO HA JHANOIe KYJbTYP, CIOCOOCTBYIOLLE-
re OCO3HAHHIO CBOENO MECTA B MONIHKYIBTYPHOM MHPE,

COBEpLUEHCTBOBAHUE A3BIKOBOH U UMTATENbCKOM KYNBTYpBhI KaK CpPeIcTBa B3auMomeHCT-
BHs MeKAY JIOObMH U MO3HAHUA MHPa;

NOHHUMaHHE crnel(uky OUONOTHH KaK HAYKH, OCO3HAHHE €€ poNid B OPMHPOBAHHH pa-
[IUOHAJIBHOTO HAYYHOTO MBILIJIEHHS, CO3MAHHHM LEIOCTHOIQ NPENCTaBIHHS 00 OKPYKAKLUEM
MHp€ KaK O €JUHCTBE MPHUPOABL, YeJOBeKa U O0LIeCTBa, B MO3HAHUH NMPUPOIHBIX 3aKOHOMEPHO-
cTeil U pelueHuH npodieM COXpaHeHHs NIPUPOAHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OHOJOMMH U1 COBPEMEHHOH LUBUIM3ALHH: OOECTIeHeH s
HOBOTO VPOBHS Pa3BHTHA MEIHLIMHBI, CO3MaHHS MEPCIEKTHBHBIX OHOTEXHONOTHII, ¢MOCOOHBIX
pellaTk pecypcHble NpOOIeMbl Pa3BUTHA YeNOBEUECTBA, MOUCKA MyTeH BbIXOAA M3 INMOdalbHbIX
3KONOrHYecKUX npodneM U obecrneveHus nepexona K yCTOHUHBOMY Pa3sBUTHIO, PALIMOHATBHOMY
HCTIONB30BAHHIO MPHPOIHBIX PECYPCOB H (POPMHUPOBAHHK HOBBIX CTAHAAPTOB KH3HH,

3aUHTEPECOBAHHOCTD B MOMYYEHHH OHOJIOTHYECKUX 3HAHHI B LIQMSIX MOBBILIEHHS O0uieit
KYJbTYPBl, €CTECTBEHHO-HaY4HOH I'PaMOTHOCTH Kak COCTaBHOH 4acTH (QyHKLUMOHANBHON rpa-
MOTHOCTH 0Oyuarowuxcs, GopMUPyeMOoil MPH U3yUeHHUH OHONOTHH;

MOHHMAHHUE CYLLHOCTH METOIOB MMO3HAHUS, HCTIONB3YEMBIX B €CTECTBEHHBIX HAyKax, CIo-
COOHOCTBL HCMONB30BAThL MOJTYHAEMbIE 3HAHHA U1 AHAJNH3A H OOBACHEHHS SABIEHHH OKPYXKaro-
LUEro MUpa U MPOUCXOOALINX B HEM U3MEHEHUIT; yMeHHe JenaTh 0OOCHOBaHHBIE 3aKMIOUEHHS Ha
OCHOBE Hay4HbIX (PAKTOB U MMEIOILHXCA JAHHBIX C LeNbIO MONY4eHUS JOCTOBEPHBIX BBIBOMOE;,

CHOCODHOCTE CAMOCTOATENIBHO HCIIQNIB30BATE OUOIIOMMHECKHE 3HAHUS JUI PELIeHHs Npo-
©neM B peasbHbIX KH3HEHHBIX CHTYALIHAX;

OCO3HaHHE LEHHOCTH Hay4HOIH AEATENbHOCTH, TOTOBHOCTE OCYIUECTBISITH MPOESKTHYIO U
HCCIEA0BATENbCKYIO OeATENbHOCTb HHONBUAYANBHO U B IPYIINeE;

FOTOBHOCTh M CIIOCOOHOCTD K HENpephIBHOMY 00pa30oBaHHK U ¢aMOOOPa30BaHHI), K aK-
THBHOMY IOJTYYEHHI) HOBBIX 3HAHHH NO OHONOrHH B COOTBETCTBHH C XKM3HEHHBIMH MOTPEOHO-
CTAMH.

B npouecce DOCTHXKEHHS JHYHOCTHBIX Pe3yNbTaTOB OCBOGHHS OOyHYalIIHMHCA Mpo-
IPaMMBbl CPEeIHEro O0IIEro odpasoBaHus y OOYHAKIIHXCA COBEPIIEHCTBYRTCS IMOLIMOHAIBHBIH
HHTEJIIEKT, NPEaNnoNararwyi c¢hoOpMHPOBAHHOCTD:

CaMOCO3HAHMA, BKJIKOYAILEro COocOOHOCTh MOHUMATh CBOE SMOLMOHANBHOE COCTOSHUE,
BHIETb HalpaBJeHUs pa3BUTHA COOCTBEHHON 3IMOLMOHANBHOH cdepbl, ObITh YBepeHHBIM B cele;

CaMOPEryJHPOBAHH, BKIYAMOLIEr0 CaMOKOHTPONIb, YMEHHE NPHHHMATb OTBETCTBEH-
HOCTBb 3a CBO€ IOBEIEHHE, CIOCODHOCTh ATANTHPOBATHCS K 3MOLIMOHAJIBHBIM H3MEHEHMSIM H
MPOSBIATE THOKOCTB, OBITE OTKPBITEIM HOBOMY,

BHYTpeHHell MOTHBaLHU, BKJIIOUAIOIIEH CTpeMIeHHe K AOCTHKEHUIO UelH U YCIexy, Ofn-
THMH3M, HHHIIHATHBHOCTh, YMEHHE JeHCTBOBATh, HCXOAS U3 CBOHX BO3MOKHOCTEH,

SMIATHH, BKJIKOUAKLIEH CMOCOOHOCTh MOHMMATH 3MOLMOHANIBHOE COCTOSHHE PYTHX,
YUHTBIBATh €T0 MPH OCYLIECTBIEHHH KOMMYHHKaLMH, CIIOCOOHOCT K COUYBCTBHIO M COMEPEKH-
BaHUIO;



COLMaJIbHBIX HaBbIKOB, BKJIIOUAKLIUX CMOCOOHOCTh BHICTPAHBATh OTHOLUEHUS C OAPYTHMH
TIOBMH, 3a00THTBCS, MPOSBIATE HHTEPEC H Pa3peluaTh KOHGIMKTHL

MeTtanpeameTHble pe3ynbTaThl

MeranpeaMeTHble pe3yJibTaTbl OCBOGHHs yueOHOro mpeamerta «BHONOrHA» BKIIOUYAKOT!
3HauUMble 0711 (POPMHUPOBaHUS MHPOBO33PEHUS OOYHAIOWMXCA MEKIUCLUMITIMHAPHBIE (MeK-
NpeIMETHbIE) OOIIEHAYHHBIE MOHATHA, OTPAXKAKILHE LENOCTHOCTh HAYHHOH KApTHHBI MHPA U
crelH(pHKY METONOB MO3HAHHSA, HCIONb3yEMbIX B €CTECTBEHHBIX Haykax (BELUECTBO, YHEPTHS,
ABJICHHE, MPOLECC, CUCTEMA, Hay4HBIH (hakT, MPUHLIMI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TeO-
pus, UccneaoBaHue, HaOmoOeHUe, U3MEepPeHHe, IKCTIEPUMEHT U Ip.), YHHUBepcanbHble yueOHbIe
neicTBUsl (MIO3HABATENbHBIE, KOMMYHHKATHBHBIE, PEryJIATHBHBIE), 00ecneunBarIue GopMHpO-
BaHHE (PYHKLUHOHANBHOH TPAMOTHOCTH H COLHANBHOH KOMIETEHLHH OOy4YarLIMXC, Cnocod-
HOCTb OOVYAIOIIMXCA HCITONB30BaTh OCBOEHHbIE MEKIUCLMIITUHAPHBIE, MHPOBO33pEHUECKHE
3HAHHUs U YHHUBEpCaJbHbIe yueOHble JefiCTBUA B MO3HABATENbHON U COLHANbHOM MPaKTHKe.

MertanpenmeTHble pPe3yJbTaThl OCBOSHHS MPOrPaMMbl CPEAHEro oOLEre 0dpa3oBaHHs
NOJDKHBI OTPAXKATh!

OspnaneHue yHHUBepCaIbHbIMH yUeOHBIMU MMO3HABATENbHBIMU ASHCTBHUSMHU:

1) 6a30BbIe MOrHUECKHE OSHCTBUA:

CaMOCTOATENLHO GOPMYJNHPOBATh H AKTYAJIH3HPOBATh NPOONEeMy, paccMaTPHBATh €€ BCe-
CTOPOHHE;

HCIONB30BATh MPH OCBOEHUH 3HAHUI MPHUEMBI TOTMUYECKOrO MbILINTEHU (aHaNIH3a, CUHTE-
3a, CpaBHeHUA, kiaccupukauuy, oOOOILEHHS), pacKpbiBaTb CMBICT OMONOrMYECKUX MOHATHIH
(BBIIENATH HX XAPAKTEPHBIE NPHU3HAKH, YCTAHABIHBATD CBA3H ¢ APYTHMH NOHATHIMH),

OTPENesATh LEIH OeATEIbHOCTH, 3a7aBasi NapaMeTpbl U KPHTEPHH HX TOCTHXKEHHS, CO-
OTHOCHTb PE3YJIbTaThl AEATEIbHOCTH C MOCTaBNIEHHBIMU LIETAMU;

HCIONb30BaTh OUOJOrHUECKHE TIOHATHA A8 00bsACHEHHA QaKTOB U ABNEHHUH JKUBOH MpH-
POIBL,

CTPOUTBH JIOTHYECKHE PACCyXaeHHs (MHOYKTHBHBIE, J€IYKTUBHBIC, 110 AHAJOIHH), BbIsB-
JIATb 3aKOHOMEPHOCTH U MPOTHBOPEUUA B pacCMaTpHUBAaE€MbIX ABNEHHUAX, (POPMYTHPOBATH BbIBO-
Ibl ¥ 3aKTIOUSHHSA;

MPHMEHATb CXEMHO-MOJIENbHBIE CPEACTBA AJI MPEACTABISHHS CYLIECTBEHHBIX CBs3eH U
OTHOLIEHHH B H3Yy4aeMbIX OHOJOrHYECKHX O0BEKTaX, 4 TAKXKE NPOTHBOPEUHI PA3HOIO POAA, Bbl-
ABJICHHBIX B Pa3JMYHBIX HHHOPMaLHOHHBIX HCTOUHHKAX

paspadaThiBaTh MJaH pelieHus MpoOieMbl ¢ YUETOM aHalH3a MUMEIOLIUXCS MaTepHanb-
HBIX H HEMATEPHAJIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B [€ATEJbHOCTb, QLEHHBATH CQOTBETCTBHE PE3YJIBTATOB LIEIAM,
OLIEHUBATb PHCKH MOCAEOCTBUI AEATENbHOCTH;

KOOpOUHUPOBATL U BBIMONHATL paboTy B YCIOBUAX peanbHOrO, BUPTYAIbHOIO U KOMOH-
HHPOBAHHOTO B3aUMOISHCTBHSA,

Pa3sBHBATH KPEATHBHOE MBILIJIEHHE NPH PELUEHHH XKU3HEHHBIX NPodieM,

2) a3oBble HCCHenoBaTeNbCKHe OeICTBUA:

BJaJeTh HaBBIKAMH yueOHO-UCCIEeIOBATENbCKON U MPOSKTHON AeATeNbHOCTH, HaBbIKaMU
paspemeHus npodaem; odIazaTh CnOCOOHOCTBH) H FOTOBHOCTBI) K CAMOCTOSATEIIBHOMY MOHCKY
METOIOB PELIEHHS NPAKTHYECKHX 331a4, MIPHMEHEHHK) PA3IHUHBIX METOA0B O3HAHMS;

HCIONb30BaTh Pa3jiMyHble BHUAbI OEATENbHOCTH MO MONYYEHHIO HOBOIO 3HAHUS, €ro HH-
TepnpeTalyy, Mpeobpa3oBaHUIO U MPUMEHEHUIO B YUeOHBIX CHTYalUUsx, B TOM YUCIE MPH CO3-
JAHHH Y4eOHBIX H COLIHAJIBHBIX MPOEKTOB,

¢$bOpMHPOBATH HAYHHBIH THIT MBILIJIEHHS, BJAJETh HAYHHOH TEPMUHONOIHEH, KIIHYeBbIMH
MIOHATHAMH H METOIaMH,

CTaBUTh U (PopMyNHpOBaTL COOCTBEHHbIE 3aJadM B OOPa30BaTENbHONH AEATENbHOCTH H
>KHM3HEHHBIX CHTYaLHX;

BBIABJIATD NPHYHHHO-CJIEACTBEHHBIE CBA3H U AKTYaJH3HPOBATh 33a4y, BBIBHIATH CHIIO-
Te3y €€ pPelueHMs, HaXOOUTh apryMEHTHI AJs JOKa3aTeNbCTBa CBOUX YTBEPKACHHUH, 3a0aBaTh na-
paMeTphbl U KPUTEPUH PELIEHMA;



aHaJH3UPOBATh MOMyUEHHbIE B XOAe PELIeHUs 3aJaud pe3ylbTaTbl, KPUTHYECKH OLEHH-
BaThb HX NOCTOBEPHOCTb, MPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCJIOBHSIX,

MaBaTh OLEHKY HOBBIM CHTYALIHAM, OLEHHBATb MPHOOPETEHHBII OIBIT,

OCYLUECTBJIATEL LEJIeHaNpaBJeHHbll MOUCK MepeHoca CPeACcTB U CrocoboB AeHCTBHA B
npodeCCHOHANBHYIO Cpeny;

YMETb MePEHOCUTh 3HAHHS B MO3HABATEIBHYI U MPAKTHHECKYK) 00NACTH XKU3HEALATE N b-
HOCTH,

YMeTb HHTerpUpOBaTh 3HAHHUA U3 pa3HBIX MpeIMeTHBIX odnacTeii;

BBIJBUIaTh HOBbIE HiEH, Npenaratb OpUrHHAbHbIE MOAXOMbl U PELIEHHS, CTABUTD Mpo-
OreMbl H 330344, JOMYCKAOLIHE AJIbTEPHATHBHBIE PELISHHS,

3) neficTBHs 1O padoTe ¢ HHHOPMALIHEI:

OPHEHTHPOBATbCA B Pa3jMYHbIX HCTOUHHMKAX HHGopMauuHu (TekcTe ydedHOro mocodus,
Hay4yHO-TIOMYyJAPHOH NuTepaType, OHOJOTHYECKHX CNOBAPAX M CMPABOYHHMKAX, KOMIBIOTEPHBIX
Dazax naHHbIX, B MIHTepHeTE), aHANMH3HPOBATh HHPOPMALIMK pa3iHYHBIX BUIOB U $OpM mpen-
CTABNIEHHsA, KPUTHHECKH OLIEHUBATH €€ JOCTOBEPHOCTD H HEMPOTHBOPEHHBOCTD,

(bopMyIHpOBATE 3amnpoCkl U NMPHUMEHATh paslUyYHble METOIB! MPH MOHUCKE U OTOOpe OHo-
Jloruyeckoii HHpopMaLnui, HeoOXOANMOH ATt BBITIONHEHHs yueOHBIX 3a1ad;

NpHOOPETaTh OMBIT HCIOIB30BAHHA MH(DOPMALHOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIUEHCTBOBATD KYJBTYPY AKTHBHOIO HCIIONB30OBAHHS PA3IMYHBIX TOHCKOBBIX CHCTEM;

CaMOCTOATENbHO BbIOHpPaTh ONTHManbHyr GopMy npeactapleHus OHONOrM4YecKOl HH-
(opmauuu (cxeMbl, rpadHKH, JUarpaMMsl, TaOIU LB, PUCYHKH U Op.);

MCIOJIb30BATh HAYHHbIH A3bIK B KAYECTBE CPEACTBA NPH padoTe ¢ OMONOrHYeCKOH HH-
bopmaLmeil: NPUMEHATb XHMHYECKHE, (PU3MHECKHe H MATeMaTHYeCKHE 3HAKH U CHMBOIBI, (op-
Mynbl, abOpeBHaTypy, HOMEHKJIATypy, HCMONb30BaTb M Mpeo0pa3oBeIBaTb  3HAKOBO-
CHUMBOJIMUECKHE CPEACTBa HATJIAIHOCTH,

BJIAZIETh HABBIKAMH PACMO3HABAHMA M 3alMThl HHGOpMALMH, HHPOPMALHOHHOH Oe30-
MACHOCTH JIMYHOCTH.

OsnaneHue yHuBepcanbHbIMH KOMMYHHKaTHUBHBIMU IeHCT-BUAMU:

1) oBuieHuE:

OCYLIECTBIIATL KOMMYHHKALIMH BO BCEX Cepax KHM3HH, AKTHBHO y4acCTBOBAaTh B JHANIOTE
WJIH AHCKYCCHH MO CYLIECTBY 0OCYXIaeMOH TeMbl (YMEHHE 33a[1aBaThb BONPOCHI, BBICKA3bIBATH
CY/KIEHH OTHOCHUTENbHO BBIMIOJHEHH MpeanaraeMoil 3agauy, yUUThIBaTb MHTEPEChl H COraco-
BAHHOCTb MO3HLIUI APYTUX YUaCTHUKOB JUANOra UK OUCKYCCHH);

PACMO3HABATh HEBEPOANIbHBIE CPeNCcTBa OOIEHHS, TOHHMATh 3HAYEHHE COLMANBHBIX 3Ha-
KOB, MPEINOCHIIOK BO3HHKHOBEHHA KOH(JIHKTHBIX CHTYALMH, YMETb CMAr4aTb KOH(JIHKTBI U
BECTH MEPErOBOPBI;

BJageTh pas3iHyYHbIMH criocobamMu OOLIEHHS W B3aUMOIEHCTBUA; MOHMMaTb HAMEpEeHUA
APYTHX JIHOAEH, NPOABIATh YBAXKHUTEIbHOE OTHOLICHHE K COOECEHHKY U B KOPPEKTHOH (opme
¢$bopMyTHPOBATH CBOU BO3PASKEHHS,

pa3BéPHYTO M JIOTMYHO H37araTbh CBOK TOYKY 3PEHHUS C HCMONb3OBaHHEM S3BIKOBBIX
CpeIcTB;

2) COBMECTHAA IeATEJbHOCTb:

MOHUMATh U HCMOIB30BATH MPEUMYILIECTBA KOMAHIHOH H HHAMBHIYAJBHONI padoThl mpu
peLieHHH Ouonoruyeckoil npodiaeMbl, 0OOCHOBHIBaTh HEOOXOIUMOCTb MPUMEHEHHS IPYIMOBBIX
¢opM B3auMoOeHCTBYA NpH peLIeHUH y4eOHOH 3a1ayu,

BBIOMPATh TEMATHKY H METOMbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOLIHX HHTEPECOB H
BO3MOKHOCTEH KaXKIOIe 4JI€HA KOJJIEKTHBA,

MPHUHUMATh LeNb COBMECTHOH AeATeNbHOCTH, OPraHU30BBIBaTh U KOOPAHHHPOBAThL Aei-
CTBHA MO €€ AOCTHXXEHHIO. COCTaBNIATh MIaH AeHCTBUH, pacrpeaensTh polH ¢ yUETOM MHEHHUH
YHaCTHHKOB, ODCYXKIaTh PE3yJbTaThl COBMECTHOH padoThl,

OLEHHBATh Ka4€CTBO CBOEIO BKIAAA M BKIAAd KAXKAOTO y4aCTHHKA KOMAHAbl B QOMIMI
pe3ynpTaT no pa3paboTaHHBIM KPUTEPHAM,

npensiaraTb HOBbIE MPOEKTHI, OLEHUBATh WAEH C MO3UUMHM HOBH3HBI, OPUTHHANBbHOCTH,
NPAKTHYECKOH 3HAYHMOCTH,



OCYLIECTBJIATh MO3UTHBHOE CTPAaTErMUeCKoe MOBEIECHHE B Pa3sNUUHBIX CHTYaUHAx, Npo-
SAIBJIATH TBOPYECTBO H BOOOPakeHHE, ObITh HHULIHATHBHBIM.

OBnaneHHe YHHBEPCAIbHBIMH PEryIATHBHBIMH A€HCTBHAMH:

1) camoopranuzauus:

HCTIONB30BaTh OHONOTHUYECKHE 3HAHUA 1A BBUABNEHUI MPOO-TEeM U UX pelleHHs B KH3-
HEHHBIX H y4EOHBIX CHTYALIHAX;

BBIOHPATH HA OCHOBE OHUOJIOIHYECKHX 3HAHHIH LeIeBble U CMBICIIOBBIE YCTAHOBKH B CBOUX
OeHCTBHAX U MOCTYNKAX MO OTHOIUEHHIO K XKUBOH MpHUpoe, CBOEMY 300POBBI0 H 300POBLIO OK-
PYKAIOILHX

CaMOCTOATENBHO OCYIUECTBIIATh MO3HABATEIbHYIO AEATENbHOCTD, BBIABIATL MPOOJEMBI,
CTaBUTb H POPMYITHPOBATh COOCTBEHHBIE 3a0a4H B OOPAa30BATENbHON AEATENbHOCTH U JKU3HEH-
HBIX CHTYaLMUsAX;

CaMOCTOATENIbHO COCTABJATH IJIaH PELIEHHs TPOONEMBI ¢ YUETOM HUMEIOLIHXCS PECYPCOB,
CODCTBEHHBIX BO3MOKHOCTEH U NPENNOYTEHUI,

NaBAaTh OUEHKY HOBBIM CHTYALIHM,

PacLUUPATH PaMKH yueOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NPeAnoYTeHHI;

OenaTh OCO3HAHHBIN BBIOOD, apryYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 34 PelleHUE;

OLEHHBAThL MPUOOPETEHHBII OIBIT,

CnocodCTBOBaTh (POPMHPOBAHHIO H MPOABJIEHUKO LIHPOKOH 3PYIMLIMH B pasHbeIX odmac-
TAX 3HAHHI, MTOCTOAHHO MOBBILIATE CBOI 00Pa30BaTeNbHBIN U KYJILTYPHBIH YPOBEHb;

2) CAMOKCHTpPOJIb:

NaBaTh OLEHKY HOBBIM CHTYALlHsM, BHOCHTb KOPPEKTHBBI B JE€ATENIbHOCTh, OLEHHBATH
COOTBETCTBHE PE3Y/ILTATOB LIEJIAM,

BJadeTh HABBIKAMH MTO3HABATENbHON peIeKCHH KaK OCO3HaHHs COBEPLIAEMbIX AeHCTBUI
H MBICITUTENIbHBIX MPOLECCOB, HX Pe3yIbTaTOB M OCHOBaHHUIA, UCMONB30BATh MPUEMB] pedieKCHH
AU OUEHKH CHTYaLlHH, BbIDOpA BEPHOIO PELIEHHS,

YMETb OLEHHBATh PUCKH H CBOEBPEMEHHO NMPUHHUMATh PELISHHS MO UX CHHXEHHK; MpH-
HHMAaTb MOTHBbI H apryMEHTBI OPYTHX TPH aHANU3e Pe3yNbTaTOB AeATENbHOCTH;

3) npuHaTHe cedd U APYTUX:

NPUHHUMATB CeDdsl, MOHHMAas CBOH HEIOCTATKH U JOCTOMHCTBA,

MPHHHMATh MOTHBbI U APTYMEHTBI APYTHX NPH AHAJTH3E Pe3YJIbTATOB AEATeNbHOCTH,

MPH3HABaThb CBOE MPaBO H MPABO APYTUX Ha OLIMOKH;

pa3BHBATb COCOOHOCTb MOHUMATh MHUP € MO3ULIUKU APYTOTO YETOBEKA.

[IpeameTHbIE pe3ynbTaThl

[TpenmeTHble pe3ynbTaThl ocBoeHHA nporpaMmel COO no Suonoruu Ha 0a30BOM YPOBHE
BKJIIOYAIOT cnieluduyeckie aas yuebHoro npeamera «buonorus» HayuyHble 3HaHUs, YMEHHUA H
crniocoObl AeHCTBUI MO OCBOEHHIO, HHTEPIIPETALMH U NPeodpa3oBaHHI0 3HAaHUH, BUIAb] JeATENb-
HOCTH MO MOIYYEHHIO HOBOTO 3HAHHA H NPHUMEHEHHIO 3HAHHH B PA3JIHYHBIX yueOHbIX CUTYyallH-
fIX, @ TAK)KE B PEAJIbHBIX *KHU3HEHHBIX CHTYaLMsX, CBA3aHHBIX ¢ OHonoruel. B nporpamme npen-
METHbIe Pe3yJIbTaThl IPEACTABICHBI 110 rogaM o0yueHHs.

[IpeameTHble pe3yjabTaThl OCBOSHHA yueOHoro mnpeamera «buomorua» IOMKHBI OTpa-
AT

1) chOpMHPOBAHHOCTD 3HAHHA O MECTE U PONIH OHOJOTHH B CHCTEME HAYYHOIO 3HAHUS
€CTeCTBEHHBIX HayK, B (POPMHPOBAHHH COBPEMEHHON €CTECTBEHHO-HAay4YHOH KapTHHBI MHpa H
Hay4HOrO MHPOBO33PEHH; O BKJIANE POCCHICKUX H 3apyOeKHBIX YU&HBIX-OHONIOrOB B Pa3BUTHE
OHONOruH; PyHKLUHOHATBHON MPAMOTHOCTH YENIOBEKA Ul PELIEHHs XKU3HEHHBIX 3314,

2) yMEHHE pPacKpbIBaTh COAEPKAHME OHONOIHYECKHX TEPMHMHOB M TOHATHH: XKH3Hb,
KJIeTKa, OpraHu3M, MeTadonu3M (0OMeH BELUeCTB M MpeBpalleHHe 3HEPTHH), roMeocTas (caMo-
PETyJIALMA), YPOBHEBaA OpraHU3allkis KUBBIX CHCTEM, CaMOBOCMPOM3BeAeHHE (penpolyKLUHs),
HACJIEACTBEHHOCTb, H3MEHYHBOCTb, POCT H Pa3BUTHE, BUM, MOMYJALHs, FeéHOPOHA, 3BOJIOLIHA,
ABIGKYLUHE CHIIbI ((PAKTOPBI) IBOMIOLHH, NMPHCIOCOONEHHOCTh OPraHHU3MOB, BUI000Pa30BaHHE,
3KOJIOTHUECKHE (PaKTOPbL, SKOCHCTEMA, MPOOYLUEHTBI, KOHCYMEHTBI, peOyLeHThbl, UeMH MUTaHus,
3KOJIOTHUeckas nupamuia, OuoreoLeHos, duocdepa;;



3) yMeHHe U3naraTb Ouonoruyeckue TeopuH (KIeTOUHast, XPOMOCOMHas, MyTallHOHHAS,
LIEHTPAJIbHAA AOTMa MOJIEKYJAPHOH OHONOrHH), (3BOMKOLMOHHAS Teopus U. JlapBHHA, CHHTETH-
4eCKasg TEOPHS 3BOMIOLIMH), 3AKOHBI H 3aKOHOMEPHOCTH (3aponbiueBoro ¢xonctsa K. M. bapa,
yepenoBaHHs IMaBHBIX HanpabieHUil u nyTteil ssomound A. H. Cepepuosa, yueHus o Suocdepe
B. H. BepHaackoro) 3akoHsl (I'. Mennens, T. Moprana, H. M. Bapunosa) u yueHus (0 LeHTpax
MHOTOOOPA3Hs U MPOUCXONKAEHH KylIbTypHbIX pactenuii H. U Basunosa), onpenensts rpaHu-
LIbI HX MPUMEHHMOCTH K SKHBBIM CHCTEMAM;

4) yMeHHe BlageTb METOJAMH Hay4yHOro MO3HaHUA B OMONMOrvH: HaONIOAEHHe H OmHca-
HHE JKUBBIX CHUCTeM, MPOLIECCOB U ABJEHHUI, OpraHu3aluus U rnpoBedeHHe OHONOTHYECKOTO 3KC-
MEePUMEHTA, BbIIBIDKEHHE THIIOTE3bl; BBIIBIEHHE 3aBHCHMOCTH MEXKAY UCCIENYyeMbIMH BeJHYH-
HaMH, ODBSCHEHHE MONYYEeHHBIX PE3YJIbTATOB, HCMOJAb30BAHHBIX HAYYHBIX MOHSATHUH, TEOpPHI U
3aKOHOB, YMEHHe OeNaTh BhIBOObl HA OCHOBAaHUH MONYUEHHBIX Pe3ybTaToB;

5) yMeHHe BBIOENATH CYLUECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK MPOKApHOT H SYKAPUOT;
OJHOKJIETOYHBIX H MHOTOKJIETOUHBIX OPTaHU3MOB, OCOO€HHOCTH MPOLECCOB. OOMEHA BELECTE H
NPEBPALUEHHs IHEPTHH B KIETKE, (POTOCHHTE3a, MIACTHYECKOrQ H 3HEPreéTHYECKOro 0OMEHa,
XEeMOCHHTe3a, MHT03a, Meiio3a, OIUIOAOTBOPEHHS, PasMHOKEHUs, MHAMBHAYaNbHOTO Pa3BUTHS
OopraHusma (OHTOTeHe3),

6) YMEHHE NPHMEHATb MOIYyYEHHbIE 3HAHUSA AJI1 QObACHEHHS OHONOrHYECKUX MPOLECCOB
H SIBJICHHH, JUIs1 MPUHATHA NPAKTHYECKHX PELISHHI B MOBCEIHEBHON XKHU3HH ¢ LENbK odecneue-
HUA Oe30MacHOCTH CBOETO 3J0POBbs U 3J0POBbS OKPY>KalOLIMX Mrofel, codmoaeHns HopM rpa-
MOTHOTO MOBEAEHHUS B OKpY KaroLleil pUpoaHoi cpee; MOHHMaHKHe HeoOXOAUMOCTH HCITONB30-
BAHHA NOCTHKEHHI COBPEMEHHOH OHOJOrHMH H OHOTEXHOJOrHH A PALMOHAIBHOIO MPHPOAO-
MOIb30BAHHS,

7) yMeHHe pellaTb 3JIeMEHTapHble TeHeTHYeckue 3adadd Ha MOHO- M AUruOpHaHoe
CKpellMBaHHe, CLeIUICHHOe HacjeOOBaHUe, COCTABNATb CXE€Mbl MOHOTHOPUAHOIO CKpeLUMBaHUS
A NPEACKA3aHHUA HACIEOBAHHA NTPU3HAKOB Y OPraHU3MOE,

8) yMeHHE BBIMOJHATD JTaDOPATOPHBIE H NMPAKTHUECKHE PadOThI, COOMOAATh MPABHIIA TIPH
paCote ¢ yueGHBIM U TaGopaTopHbEIM 000pYyIOBaAHHEM;

9) yMeHHe KPUTUYECKH OLIEHHBATh U MHTepNpeTHpoBaTh HHGOPMALHI0 OHONOTHYECKOro
COZIeP>KaHHS, BKIHYAKOLIVIO MCEBIOHAYYHbIE 3HAHHS U3 pasjH4HbIX HCTOYHHKOB (CMU, Hayu-
HO-TIONYJISIPHBIE MATEPHAJIbI); STHYECKHE ACMEKTBI COBPEMEHHBIX HCCIENOBAHUI B OHOJIOTHH,
MeOHULHHe, OHOTEXHOJNOTHH;

10) yMeHHe co3gaBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIe coobuleHus1, obobias duo-
JOTHYECKYK> HH(POPMALHKD H3 HECKOJbKHX MCTOUHHKOB, PAMOTHO HUCTIOIB30BATh MOHATHHHBIH
annapar OHOJIOTHH.

11) yMeHHe BbIIENATH CYLUECTBEHHBbIE NMPU3HAKU CTPOEHHS OMONOTMYECKHX OOBEKTOB:
BHIOB, MOMYJALWH, MPOAOYLEHTOB, KOHCYMEHTOB, PeOyLEHTOB, OMOr€OLEHO30B M SKOCHCTEM;
OCOOEHHOCTH MPOLIECCOB. HACIEACTBEHHOH M3MEHUMBOCTH, €CTECTBEHHOrO 0TOOpa, BHA00Opa-
30BAHHAA, PHCIIOCOOIEHHOCTH OPTaHH3MOB, AEHCTBUSA HKOJOrHIECKHX (PAKTOPOB HA OPraHU3MBI,
MEPEHOCA BEILeCTB M MOTOKA SHEPTHH B S5KOCHCTEMax, aHTPOMOTeHHBIX U3MEHEHUH B 3KOCHCTE-
Max cBOeil MECTHOCTH, KPyroBOPOTa BEILECTB U OHOreOXMMHYECKUX LUMKIIOB B OHocdepe;

12) yMEHHE TPUMEHSTh MOJMYYEHHbBIE 3HAHHS s 0OBICHEHHs OHONOTHYECKUX MPOoLec-
COB M sIBJICHHH, Il MPHHATHSA MPAKTHYECKUX PELISHHH B MOBCEAHEBHOH KH3HH ¢ LEbK 0bec-
nedeHus 0e30MacHOCTH CBOETO 3A0POBbA U 3J0POBbS OKPY’KAaIOLIUX NioAel, COONMOaAeHUS HOPM
TPaMOTHOIC MOBEJEHUA B OKPYKaloLel MPUPOAHON cpede; MOHHMaHHE HEeOOXOAWMOCTH HC-
TMOJIB30BAHHS JOCTHKEHHI COBPEMEHHOH OHOIOTHH JUISl PALIHOHAIBHOTO NPHPOAONONb30OBAHHS,

13) yMeHHe pelaTh JJIeMEeHTapPHbIE OHOJIOTHYECKHE 3aa4H, COCTABIIATh CXEMbI NTePEHO-
Ca BEILECTB H SHEPrUU B IKOCHCTEMAX (LlenU MUTAHUS),

1.4. Pexomenayemoe KOIHYECTBO HACOB HA OCBOCHHE MPOrPAMMbI JAHCHHILIHHBI:

MaKCHMAJIbHOH yueOHOH Harpy3ku o0y4aroierocs 72 4acos, B TOM HHCIHE:

00s3aTeNbHONH ay IHTOPHOH y4eOHOH Harpy3ku ofyvarouerocs: 36 4acoB — JekuuH, 36
4acoB — MpaKkTH4ecKHe 3aHATHA. PopMa KOHTpons — auddepeHUHPOBAHHBIN 3a4eT.



2. CTPYKTVYPA H IPHMEPHOE COJEPKAHUE YYEBHOM JUCIIHII-

JINHbI
2.1, O6bem yuefHOH THCUHILINHBI H BHABI YIeGHOI pafoThi
Bun yue6Hoi padoThl Qbvex uacos
ouHaA

MaxcuMaabHan yueGHAS HATPY3Ka (Bcero) 72
(Oba3aTenbHAA AYAHTOPHAS Yie0HAsA HACPY3IKA (BCEro) 72
B TOM YHCJIE:

JIEKLHHA 36

JlabopaTopHbIe 3aHATHS

MNPAKTHYECKHE 3aHATH 36

KOHTPOJIbHBIE PadOThI

KypcoBas paboTa (MpoekT) (ecai npedycyonpeno)
CamocTonaTeIbHASI pa6oTa 00y4awerocs (Bcero)

HUmoeosas ammecmanua 8 Oudhepenyuposantozo avéma




2.2. TeMaTHYECKHI NJIAH H COAEPKAHKE Y1e0HOH ANCUHHNIKHHBI «BHoorHA»

Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Mnanupyemble BHABI yueOHOH BO YaCOB  [OCBO@HHs
JIHYECTBO JEATENBHOCTH OOYUaOLHXCS
4acoB
1 2 3 4
Tema 1. bnonorua kak Hayka 34
1. Buonorus kak Hayka. CBsi3u 61onorun ¢ odIeCTBEHHBIMU, TEXHHUYE- 1 1
buonorus CKHUMM U IPYTUMH €CTECTBEHHbIMU HayKamu, Gpunocodueil, penurneil, ytu-
KaK Hayka KO#H, 3¢TeTuKOi 1 npasoM. Ponb duonoruu B GopMUPOBAHHH COBPEMEHHOI

HAY4HO!H KapTHHBI MUpa. CucTeMa OHOOTHYECKUX Hayk.

JemoHcTpauuu;

[Toprperst: Y. Hapsun, I'. Mennens, H K. Konbuos, JhHx. Yorcon u
@ Kpuk.

Tadnuubl 1 cxembl: «MeTOobl TO3HAHWSA JKUBOH MPHPOAB

PackpwiBaTh cofepkaHie TEPMHHOB W TIOHSTHI. HAYUHOE MHPOBO3-
3peHHe, Hay4Has KAPTHHA MHPA, HAYYHbINA METOJ, THIIOTE3a, TEOPHS, METO-
JIbl HCCIIEAOBAHHA.

XapaxkTepuzoBarbk OMONOTHIO KaK HAYKY, €€ MECTO H PONTb CPeIH




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
APYTUX €CTeCTBEHHBIX HayK.
[Nepeuncnats pasaenpl GUONOrUU B COOTBETCTBUU C OOBEKTAMU H3Y-
YEeHUS,
HaswiBaTh BakHeHWME OTPAacH OMONOTHYECKUX 3HAHWH W 3a1auH,
croamue nepen dbuonoruein XXI B,
JlaboparopHbie 3aHATHA 0
ITpaxTHyeckue 3aHATHA 0
KouTtponbhbie paboTbl 0
CamocrostenbHas pabota 00ydaro uxcs 0
2. MeToabl MO3HAHKA XKHBOH npupoabl (HAOMOAEHHE, SKCNEPUMEHT, | |
MeTtoap! onKcaHue, H3MepeHNe, KNacCHPUKaLNs, MOAETHPOBAHIHE, CTATHCTHYECKAS




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- ITnanupyemsie BuAbI yueOHOM BO 4aCOB  [OCBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
MO3HAHUSA 00paboTKa AAHHbIX ).
JKMBOH Mpu- HemoncTpauuu:
poabl Tabmuubr 1 cxembr: «MeTOABI MO3HAHUS KUBOH MPHPOABI.
PackpeiBaTe cofepxanie TEPMHUHOB U MOHSTUI: HAYUHBIN METOJ,
METOIbI HCCIEIOBAHMUSA.
XapaxTepHu30BaTh OCHOBHBIE METOADbI TO3HAHUA JKUBOH MPUPOIbL.
HabNroAeHHe, IKCTIEPUMEHT, OTTHCAHHE, H3MEpeHHe, KIacCH(UKaLHs, MO-
AenVpoBaHKe, CTaTHCTHYeCKas 00padoTka TaHHBIX,
JIaGopaTopHble 3aHATHA 0
IIpakTHyeCKne 3aHATHS 1 3

. «Mcnonb3oBaHKe pasnu4HbIX METOAOB NPH U3Y4EHHH OHONOruye-
CKUX OOBEKTOB




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- ITnanupyemsie BuAbI yueOHOM BO 4aCOB  [OCBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
KoHTponbHble padoTh 0
CamocrostenbHas paboTta o0yvaromuxcs 0
Tema 2. JKusbie cucTembl U UX OpraHu3auusa (2 1)
3. JKuBble cucTembl (OHOCHCTEMBI) KaK MpeaAMeT W3yUeHHs OHOMOTHH, 1y 1
Buonoruye- | OTinMyMe XKUBBIX CHCTEM OT HEOPTAHHYECKOH NPUPOIBL.
CKHe CHUCTe- CpoiicTBa OMOCUCTEM M HX pasHOOOpasue. YPOBHU OPraHH3ALMH
MBI, TIPO- OMOCHCTEM: MONIEKYISIPHBIN, KIIETOUHBIN, TKAaHEBBIH, OpraHU3MEHHBIH, MO-
LUEeCChl W UX | MyJISUHOHHO-BHAOBOH, 3KOCHCTEMHBIH (D1oreoueHoTHYeCKHI), Onochep-
U3y4eHue HbIH.

JlemoHcTpaumu:

Tadmuusr 1 cxeMbl: « OCHOBHBIE MPU3HAKH KU3HWY, «YPOBHU Opra-
HU3ALWH KHBOW NMPUPOIBI.

OGopyaosanue: moaens Monexynbt JJHK




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

PackpuiBaTh coflepkaHle TePMHHOB U TIOHATHI: cUCTeMa, OHONOTH-
YECKAsA CHCTEMA, 3JIEMEHTb! CHCTEMBI, CTPYKTYPa OHOCHCTEMBI, CBOHCTBA
JKUBbIX CUCTEM, OOMEH BELLECTB, PA3MHOKEHHE, POCT, PA3BUTHE, HACNEACT-
BEHHOCTb, W3MEHYHBOCTD, Pa3ApaKMMOCTh, FHEPTO3aBHCHMOCTDb, YPOBHH
OpraHU3aLMK KU3HH (OHocHCTeM).

XapakTepu3oBaTh NPUHLIMIILI OPraHU3auuu GHOCHCTEM: OTKPbI-
TOCTb, BbICOKAsA YNOPAAOUEHHOCTDb, CAMOPETY LU, HEPAPXUIHOCTD.

[NepeuncnsaTs YHHBEPCATLHBIE CBOICTBA JKWBOTO: €INHCTBO XUMH-
YeCKOTO COCTaBa, pa3ipakuMOCTh, IBHKEHNE, TOMEOCTa3, pOCT H Pa3BHTHE,
HACNEACTBEHHOCTDb, H3MEHYHBOCTD, IBOMIOLMSA (ITPUCTIOCOONEHHE K H3Me-
HAKLIUMCS YCIIOBHUAM).

[TpuBOANTL MPUMEPBI OMOCHCTEM PA3HOTO YPOBHS OPTaHH3ALMH W
CPaBHUBATD MPOSIBIIEHHST CBOWCTB KHBOTO HA PA3HBIX YPOBHSIX.

XapakTepH3oBaTh OCHOBHbBIE ITPOLECCH], MPOTEKAIKe B Guocuc-
TeMax: OOMEH BEIECTB M IIPEBPALIECHHE IHEPTHH, CAMOBOCIIPOM3BEACHHE,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
| 2 3 4
CaMOPETYJISILHA, PA3BHTHE.
Cobatonare npasuna OepesKHOro OTHOLIEHUA K JKMBOH Npupoae
JlaGoparopHbie 3aHsATUS 0
IIpakTnyeckue 3aHsaTHsA 0
KontponbHbie paboTtbl 0
CamocrosrenbHas pabota 00yyaromuxcs 1 2
Tema 3. XMHYECKHUH COCTAB H CTPOSHHE KITETKH 15
I.I
4. XMUMHUYECKHH COCTAB KNETKH. XHMHYECKHE 3JIEMEHTbI. MAaKpOdie- | |
Xumuve- MEHTBI, MUKpO3JieMeHTHI. Bonia n MuHepanbHble BetnecTsa. MDusnko-




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4
CKHI1 CO- XMMHYECKUE NPOLECChl, NPOTEKAOLLNE B )KUBbIX cucTemax. @yHKkuuH BO-
CTaB KNeT- Abl U MUHEPANbHbBIX BElecTB B Knetke. [loaaepikanue ocMOTHHECKOro
k. Bomgaw | Oamanca.
MUHEDaTb- HemoucTpauyu:
HbIE COMH Juarpammsr: «Pacnpenenenyie XuMHYECKUX 3IEMEHTOB B HEXKH-

BOH npupoae», «PacnpeneneHne XMuMHMYECKHUX 3IEMEHTOB B XKUBOH MpH-
pone».

Tadnuuel v cxemel: «lleproanueckas TabNHLA XUMUYECKHUX JJTe-
MeHTOBY», «CTpOeHHe MONEKY bl BOBD?

PackpeiBaTh copepikaHue TEPMUHOB U NOHATHI: 3NEMEHTbI-
OHOTEHBI, MAKPOINEMEHTHI, MUKPO3JIEMEHTRI, MIHEPAJIbHbIC BEILECTBA,
MOJIEKYJTa BOJIbI KaK AWTONb, BOAOPOAHbBIE CBA3H, THAPO(WIIbHEIE W TH-
podoOHbIe BelECTBA.

JIOKa3bIBATH €AMHCTBO 3J€MEHTHOIO COCTABA KAK OJHO U3 CBOHCTB
KUBOTO,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
PacnipeaensiTb XHMHUYECKHE 3JIEMEHTBI 1O TPyTinaM B 3aBHCHMOCTH
OT KONWM4ECTBEHHOIO NPEACTABUTENLCTBA B OPraHU3Me, XapakTepu3oBaTh
POJb OTAENBHBIX 3JIEMEHTOB,
BuIsiBIATE CBA3b MEXAY COCTABOM, CTPOEHHEM MONEKYJIbl XHMU-
YECKOTO COCAUHEHUA U ero PyHKLMAMU B KIETKE
JIaGopaTopHbie 3aHATHA 0
IIpaxTHyeckue 3aHATHSA 0
KoHTponbHBIe paboTh! 0
CamocTosiTenbHas padora o0y4ar0muxcs 0
5. benku. CocraB u crpoeHue 0enKoB. AMHHOKHCIOTH — MOHOME- | |




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
Benku. Co- | pul Oenkos. HezameHHMBbIe H 3aMEeHHMBIE aMHHOKHUCTOTEL. AMHHOKHCIOT-
CTaB U Hblii COCTaB. Y POBHHU CTPYKTYPbl O€NKOBOH MOAEKY bl {IEPBUYHAS, BTO-
CTpOeHUE PHYHAs, TPETHYHAS U HETBEPTUYHAA CTPYKTYpa). XMUMHUYECKUE CBOMCTBA
denkos Oenxos. Buonornueckie GyHKIH OENKOB.
HemoHcTpauuu;
Tabnuue u cxembr: «CtpoeHue Monexynbt Henkay.
OGopyaoBaHue: CBETOBOI MUKPOCKON, MUKPOTIPENapaThl
PackpbiBaTh cofieprkaHie TEPMHHOB U MOHATHH: OeNku, moime-
PBI, MOHOMEPHI, AMHHOKHCJIOTHI, IETITHAHAS CBA3b, MOJNUMENTH, AeHATY-
pauus.
XapaxkTepu3oBath OeKy KaK KJIacC OPraHu4eCcKuX COeMHEHHIl,
KNacCHPHLMPOBATE WX TIO CTPOEHHIO (ro0yNsipHBIe W (PHOPHUNISpHBIE
OeNKH), MePeUrCIsTE H XapaKkTepH30BaTh PYHKUHH OelTKOB
JlaGopaTopHbie 3aHATHA 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
[NpaxTHyeckne 3aHATHS 0
KontponbHbie pabotsi 0
CamocrosrenbHas pabota 00yyar muxcs 0
6. depmenTnl — Ouonornyeckue katanusatopsl. CtpoeHue GpepmenTa: | |
@®epMeHTBl | aKTHBHBIN LEHTp, cydcTpaTHas cnennduunocTs, KodepmeHnTel, BUtamMuHbI,
— Guono- OTtnuuns (pepMeHTOB OT HEOPTaHWYECKUX KaTanu3aTopoB.
rHuecKue Jemoncrpauuu:
KaTanusa- Tabnuup u cxembt: «CTpoeHune GepmeHTay.
TOpbBI OGopyaoBanue: 060pyI0BaHHE 1T NTPOBEAECHHS HAOMIOAEHWH, H3-

MEPEHUI, SKCTIEPUMEHTOB,

PackpbiBaTh cofiepikaHue TEPMMHOB M NOHATHI (PEPMEHTDI, AKTHB-
HbIH LEHTP, cybeTpaTHas cnelimpuyHOCTh, KodepmeHThI, Oenku-
aKTUBATOPBI H OENTKH-WHTHOHTOPHL.




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

VYka3blBaTh OTJIHUNS EPMEHTOB OT HEOPTraHHYECKHX KaTaJln3aTo-
pOB.

OObacHATH POab (PepmMeHTOB B PyHKUMOHUPOBAHUU JKUBBIX CUCTEM,
B MPOMBILUUIEHHOCTH, B MEIMLIMHE, B TIOBCEIHEBHON KU3HH YENIOBEKA

JIaGopartophas padora «U3y4eHue KaTaNuTHYECKOH AKTHBHOCTH
(depmMeHTOB (Ha MpUMeEpe aMHUITa3kl HITH KaTala3bl)»

I"Ipaxnmecxue 3AHATHSA

KoHTponbHeIe paboTh!

CamocTosiTenbHas padora o0y4ar0muxcs

S| o | S

7.
YrneBoaml.

YrneBoasl: MOHOCaXapHAb (NTIOK03a, pudo3a v ne3okcuprudosa),
aucaxapuabl (caxaposa, JakTo3a) W moiHcaxapHael (Kpaxmaj, NIHKOTEH,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB

| 2 3 4
Junuaer Hemtono3a). Buonornueckne GyHKIUH YriieBOAOB.

Junuapl: Tpuranuepuasbl, pochonunuasl, crepouast. I'uapopuns-
Ho-ruapodobubie ceoiicTa. buonoruyeckue Gpynkuuu nununos. Cpasre-
HWe YrIeBOAOB, OEKOB W JIMMHAOB Kak HCTOUHHKOB 3HEPTHH.

HemoHcTpauuu;

Tabnuupt u cxempr: «Yraesoabyy, «Jlunuabry.

OGopyaosaHue: 000py0BAHHE 115 TIPOBEACHUS HAOMIOMEHUIA, U3-
MEPEHHI, SKCTTIEPUMEHTOB,

PackpbiBaTh cofieprkaHie TEPMHHOB U MOHATHH: YTNIEBOABI, MOHO-
Caxapuabl, AMCAXAPUABL, NONHUCAXAPUIIBL, TIOKO3a, prbo3a, nesokcupudo-
3a, Caxapo3a, JaKTo3a, MANbTO3a, LE/T0N03a (KNeT4aTka), Kpaxman, ru-
KOTEeH; TUMHUbI, TPUTIHUEpHABI (KUpBI, Macna), poconunuael, crepou-
i\ S8

XapakTepusoBaTh YrASBOIbI, THITMABI KAK KJIACC OPraHUYECKHX CO-
€MUHEHUH.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- ITnanupyemsie BuAbI yueOHOM BO 4aCOB  [OCBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
Knaccupuumposats yriieBoAb! H JTUITHABI 10 CTPOSHHID, MepevHc-
nATH PYHKUMH YIA€BOAOB U TUNNAOB.
CxemaTnyeckn u300pakaTb CTPOEHUE MOEKY YINEBOAOB, NN~
pile):]
JIaGopaTopHbie 3aHATHSA 0
[TpakTuueckue 3anaTns «MoJenupoBaHHe OpraHUYecKuX MoJie- 1 3
KyJ»
KontponbHbie paboTtbl 0
CamocrostenbHas pabota 00yvaro mWuxcs 0
8. Hyxneunossie kucnorel: JHK u PHK. Hykneotnasr — MoHoMe- 1 1

Hykneu-

pbl HyknenHoBbIX kKucnor. Ctpoenne u gynkunn JIHK. Crpoenme u




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4
HOBbIE KH- $ynkunu PHK. Buapl PHK. AT®: ctpoerune u $pyHKumu.
CNOTbI. JemoncTpauuu:
AT® [Moptpersr: x. Yorcon, ®. Kpuk, M. Yunkunc, P. @pankiuH.

Tabmuuw! 1 cxemsr: «Hyknennosbie kucnotel. JIHK», «BuocknTes
6enkay, «Ctpoenue monekynbl ATy,

OGopyaoBaHue: CBETOBOI MUKPOCKON, MUKPOTIPENapaTht

PackpbiBaTh cofieprkaHie TEPMHHOB U TMIOHATHH: I€30KCHPHOO-
Hyknennosas kucnora (JIHK), pubonyknennosas kucnora (PHK), Hyk-
NEOTHA, NONHHYKICOTHAHAA UeNb (NONUHYKICOTHA), KOMILIEMEHTap-
HocTh, pyHkimu JIHK (xpaneHue v nepenaya HaCaeaCTBEHHOM uHbOp-
maurn); Buael PHK (nHdopmatnorHas, TpaHcnopTHas, pubocoManbHas),
aneHosuHTpudochar (ATD), makpoaprudyeckas CBA3b.

XapakTepu3MpoOBaTh HYKJIEHHOBbBIE KUCIOTbI KAK X UMHYECKHE CO-
€IMHEHNA U HOCUTENH HACNEACTBEHHOH nHpopMaLuu.

OTmeuaTs OCOOEHHOCTH CTPOSHHUS MOJTIEKYT HYKIIEHHOBBIX KHUCTOT




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
(/IHK, PHK) u AT®.
CxeMaTu4ecku u300pakaTb CTPOCHHE HYKIEOTHUAOB, MOJIEKY 1
HYKJICUHOBBIX KHCJIOT, AT®
JIaGopaTopHbie 3aHATHA 0
IIpakTnyeckue 3ansTus «PelieHne IMTOreHETHYECKUX 3124 | 2
KoHTponbHBIE paboTh! 0
CamocrosTenbHas pabora 0byJarumixcs 0
9. LluTonorua — Hayka o knetke. Kierounas Teopus — npumMep 1 1




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- ITnanupyemsie BuAbI yueOHOM BO 4aCOB  [OCBOEHHS
JIUYECTBO JEATeNbHOCTH 00y4aroIuXcs
4acoB
1 2 3 4
Hctopuau | B3aumoneiicTeus uaeii n GpaxToB B HAy4HOM no3Hanuu. Meroabt uzyye-
METOAbI HHS KNETKH.
U3yUYEHHUsA JemoHcTpauwu:;
KIIETKU. [Moptpetsr: A, Jlegenryk, P. I'yk, T. LIsann, M. LLneiinen, K. M.
Knerounasi | bap, P. Bupxos.
Teopusa PackpbiBaTh coneprkaHue TEPMMHOB M NOHATHI: KJIETKA, LIUTOJO-
THA, PACKPBIBAThL COMEPKAHHE TOJIOKEHUN KNETOUHON TEOPHH.
[NepeuncnaTe U XapakTepH30BAaTb OCHOBHBIE METO/IBI H3YUEHHS
K/IETKH (IIPUrOTOBICHHE CPE30B, OKPAlIMBAHUE, MUKPOCKONUPOBAHHUE,
ueHTpubyrupoBanue, Ky IbTHBHPOBAHUE KJIETOK U TKAHEH)
JIaGopaTopHbie 3aHATHA 0
[MpakTHueckue 3ansTis ObopyaoBaHHE. CBETOBOH MHUKPOCKOIT, 1 2




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [TnaHupyembie Buabl yueOHOM BO 4aCOB  [OCBOEHHA
JIHYECTBO AEATENILHOCTH 00YYaOIHXCsI
4acoB
1 2 3 4
MHKPONPenaparbl PaCTUTENbHbIX, JKHBOTHbIX U OAKTEPHANBHBIX KNETOK
KonTtponeHbie paboTe 1 3
CamocrosrenbHas pabota 00yyar muxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
10. Knetka kak uenocrnas skugas cucrema. Obuiue npu3Haku KNeToK: lu |
Knerka kak | 3amkHyTas Hapy:kHas memOpana, monekynbl JJHK kak reHetuueckuii an-
LIEJIOCTHAs napar, cucreMa cHHTesa Oeyika. THIIBI KJIeTOK. 5YKapHOTHYECKasl U MPo-
KUBas kapuoTHueckast. OcoOeHHOCTH CTPOCHHA MPOKAPHOTHYECKOH KIIeTKH,
cucrema Knerounas crenka Gaxkrepuii. CTpoeHue 3ykapuoTHyeckoii knetku. Oc-

HOBHbBIE OTIH4YHA PACTUTENbHOM, JKMBOTHOH M rpuOHOi knetku. [Tosepx-
HOCTHBIE CTPYKTYPBI — KJIETOUHAS CTEHKA, NTHKOKAJNHKC, WX GyHKUHN,
IMnazmaTHueckas MeMOpaHa, €€ CBOICTBA W (PYHKLIMH,

PackpbiBaTh comepikaHue TEPMUHOB U NOHSTHIL: KIETKU (3YKapHO
THYECKAs!, MPOKAPHOTHYECKAA ), NIa3MaTHyYeckas MemOpana {nnasmanem-
Ma), TTHKOKATHMKC, TPAHCTIOPT BEILECTB (TaCCUBHBIN, aKTHBHBII), SHAO-
uUTO3 ((harourTOo3, MHHOLMTO3), IK30LHTO3, KNeTOUHAS CTEHKA, HYKIeO-
uA.

CpaBHuBaTh MeKAY COOOI HYKAPHOTUYECKHE H NPOKAPHOTHYE-
CKHe KJIeTKH, OTMeUYaTh CXOACTBO W Pa3Iiuus B CTPOEHHH KIETOK DakTe-




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

PHii, SKUBOTHbIX, PACTEHUH U rPUOOB
JemoncTpauuu:

[Moprpersr: A, Jlepenryk, P. I'yk, T. Llsann, M. Llneiinen, K. M.

bap, P. Bupxos.

Tabnuuer u cxembr: «CTpoeHHE 3YKAPUOTUYECKOH KINETKH,
«CTpoeHue :KMBOTHOH KNeTKW», «CTPOCHHE PAaCTUTENBbHON KJIETKUY,
«CTpoeHHe NMPOKAPHOTHUECKOH KIIETKH»,

OOGopynoBaHHe: CBETOBOI MHKPOCKON, MUKPONPENapaTel pacTH-
TEeJbHBIX, )KMBOTHBIX U OAKTEPHANBHBIX KIIETOK

JlaGopaTopHble 3aHATHA




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

1 2 3 4

[NpaxTHuyeckne 3aHATHS 0
KonTponbHbie paGoTbl 0
CamocrosrenbHas pabota 00yyarmuxcs 1 2




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
| 2 3 4
11. [Mutonnasma u eé opraHonabt. OaHomMeMOpaHHbIE OPraHOU b 1 1
Crpoenue knerku: 3IIC, annapar ['oabaxu, anzocombl. [lonyaproHoMHble Opra-
9yKapHuo- HOUABI KI€TKH, MUTOXOHIPHH, miacTuabl. [1poncxoxaeHne MUTOXOH-
THYECKON pwit u nnactua. Buaer nnacrua. HememOpaHHbIe Opra-HO-Uabl KIETKH!
KIETKH puOOCOMBI, KNETOYHBIH LEHTP, UEHTPHONH, PECHUYKY, KIYTUKU. DyHK-

LMK OPraHOMAOB KaeTkH. BrmoueHus.

PackpbiBaTh cofieprkaHie TEPMHHOB W MOHATHH: LIUTOMIA3Ma, Op-
raHOWARI, FHACTIa3MaTHUeckas ceThb (IT1C), annapar [Nonbaxu, TH30Co-
MbI, BaKyOJib, MUTOXOHAPUH, MIACTHABL { XJIOPOILIACTBI, XPOMOILIACTHI,
NEHKOMNIacTel), pubOCOMBI, MUKPOTPYOOUKH, KNETOYHbBIH UEHTP (LEeHTPO-
COMa), PECHUYKH, )KTYTHKH, BKJTIQUEHUS, AAPO, saepHas 000NouKa, Ka-
pHOTIIa3Ma, X POMATHH, STPBIIKO, XPOMOCOMBI,

OnuchIBaTh CTPOCHUE 3YKAPHOTHYECKOH KIETKH MO U300paKeHH-
AM H HA MMKPONpPENaparax; Ka1acCupuuUpOBaTh OPraHOMIbI B 3aBUCHMO-
CTH OT 0CODEHHOCTEH UX CTpOoeHHS (ONHOMEMOpaHHEBIe, TBYMEeMOpaHHbIE,
HeMeMOpaHHbIEe),

Anpo — perynaTopHbiii ueHTp knetku. CTpoeHue anpa. amepHast
000104Ka, KAPHOMIA3MA, XPOMATHH, AAPLIKO. XPOMOCOMBI.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [TnaHupyembie Buabl yueOHOM BO 4aCOB  [OCBOEHHA
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
JlabopaTopHbie 3aHATHA 0
[lpakTHyeckue 3ausaTHs: «M3yyenre CTPOSHUS KNETOK PAaCTEHUH, 1 3
KUBOTHBIX U OAKTEPUH NOA MUKPOCKONOM HA FOTOBbIX MUKPOMpenaparax
W WX OTTHCAHHE»
KoHTponeHBIE paboTel 1 3
CamocrosrenbHas pabota 00yyar muxcs 0
Tema 4. JKusnenearensHOCTh KNETKH 8u




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
12. OO6MeH BewecTB, unu MeTabonn3mM. ACCHMUNALMA (NNACTHYECKUI 2 1
O06men 00MEH) 1 AMCCUMUASAILUA (IHEPreTUHECKHI OOMEH) — ABE CTOPOHbI €AU-
BEIIECTB, HOro npouecca Meradonuzma. Posb 3aKOHOB COXpaHEHHS BELIECTBA U
IMracruue- | SHepruuH B MOHUMaHWK MeTabonu3Ma. Turel oOMeHa BeeCTB. aBTo-
cKkuii 06- TpodHblii u reteporpodusiii. Ponb pepmentos B 0OMeHe BELIECTB U mpe-
meH. @o- BPALUECHHH SHEPTHH B KJIETKE,
TOCHHTE3. MdotocunTes. CBeToBas U TeMHOBas (a3el porocuHTesa. Peakumn
XeMOCHH- ¢dorocuHTE3a,
Te3 3ddexkTuHoCcTh hoToCHHTE3a. 3HAYEHHE POTOCHHTE3A IS JKH3-

HH Ha 3emne. Bnusaxue ycnosuii cpeabt Ha POTOCHHTES U ¢IOCOOHI TO-
BBILIEHHA €10 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PaCTeHWH.
XemocuHTe3. XeMOCHHTE3HPYIOILHE DaKTepHH. 3HaYeHHe
PackpbiBaTh cofiepikaHue TEPMMHOB M NOHATHI: OOMEH BEleCTB U
npeBpaieHue SHepruu {MeTadbonM3M), ACCHMUSILKA, MIACTHYECKMIT 00-
MeH, TUCCUMMIISILIHA, 3HepreTHYeckuil oOMeH, porocuHTes, GoTonms,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

dochopuaposaHue, nePEeHOCHUK NPOTOHOB, XEMOCHHTES.

OnucbiBaTh POTOCUHTES, NPOLECCHI, NPOTEKAKOLUE B CBETOBOM U
TeMHOBOH (ase.

BuISBNATH MPUUHHHO-CNIEACTBEHHBIE CBA3M MEXAY MOTIOIEeHHEM
CONHEYHOH 3HEPruu Xopodriom u cunte3zom monekyn AT,

CpaBHHBATH HCXOAHBIE BEIIECTBA, KOHEYHBIE TPOAYKTHL U YCIO-
BHS MPOTEKAHWS peakL{ii CBETOBOM M TeMHOBOH ¢a3bl POTOCHHTE3A.

CpasHiBaTh GOTOCHHTE3 1 XEMOCHHTE3.

OueHuBaTthb 3HaYeHue POTOCUHTE3A U XEMOCHHTE3A 1A KU3HHU HA
3emne

XEMOCHHTE3a IS KU3HH Ha 3emrie.

JleMoHcTpauun:

[MToptperni: K. A. Tumupsses.

Tabnuub u cxembr: «Xnopomnact», «PoTocHMHTE»




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS

4acoB

1 2 3 4

JlaGoparopHble 3aHATHA 0
[IpakTnyeckue 3ansaTus 0
KoHTponbHBIE paboTh! 0
CamocrosrenbHas pabota 00yyar mWuxcs 1 2




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
13 Hepreruyeckuii 00MeH B knetke. Pacuiennernue BewecTs, Bbiae- | |
DHepreTu- | NEeHWE H AKKYMYJIHPOBAHUE 3HEPIrUU B KIETKE. DTanbl 3HEPreTHUECKOro
YecKUi oOmena. ['mukonns. Bposkenne u ero Buabl. KHciopoaHoe okUCIeHne,
obmeH Uy kietouHoe apixanne. OkucnurensHoe pochopunuposanne. Ipdex-

THUBHOCTb 3HEPreTHYECKOro obmena.

JlemoHcTpaumu:

Tabnuubl U cxembl: « Tunbl TuTaHusy», «Merabonuzm», «MuTo-
XOHAPHSY, « IHEPreTHUECKHIT 0OMeH»

PackpbiBaTh cOnepkaHHe TEPMUHOB U MOHATHIA: SHEPTeTHYECKUI
0OMEH, THKOMH3, MOJIOYHOKHCI0e OpoikeHne, cnupToBoe OpoKeHue,
OHoNorYeckoe OKHCIIEHHE, KIeTOUHOE AbIXaHHe, JUCCUMUISLNS, dep-
MEHT.,

XapakTepu3oBaTh OOMEH BELECTB U MpeBpalleHne 3Hepruu {Me-
TabOMU3M) KAK OAHO UX CBOMCTB JKMBOTO.

[MepeuncnaTs 0CODEHHOCTH MIACTHYECKOTO U AHEPTeTHYECKOTO
0o0MeHa B KJIeTKE, YCTAHABTUBATE B3aHMOCBA3b MEXAY HHMH,

Paznuuats Tunbl 06MeHa BeECTB B KNeTKe. aBTOTPOQHbII U re-
TepoTpOHBDIii.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
JlaGopartopHble 3aHATHA 0
[IpakTnyeckue 3aHsaTus 0
KoHTponbHBIE paboTh! 0
CamocTosiTenbHas padora o0y4ar0muxcs 0
14, Peakuun maTpuuHoro cuHTesa. I'enernueckas nadopmanyua u JIHK. 1 1
Buocunres | Peanusaums reHerndeckoii muGopmaunu B knerke. I'eneTrueckuii ko u
Oenka ero cpoicrea. Tpanckpunuusa — matpu4nblii cuntes PHK. Tpancnaunua —

onocnHTes Oenka. Jranel TpaHcasuy. Koxnpoeanue aMUHOKHCTOT. Ponb
pudocom B brocuHTese Henka.

JlemoHcTpaumu:

[Toptperni: H. K. Konb1ioB.

Tadnuubr 1 cxembl: «Crpoenne AHK», «Ctpoenne n pyHKLMOHK-
poBaHue reHa», «CuHTes Genkan, «Pemmukauns JAHK», «[CeneTnueckuii




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

KOZ».

OGopynoBanue: moaenu-annaukauuu «Yapoedune JTHK u tpauc-
kpunuuay, «<bnocuntes Genkay

PackpeiBaTh CofiepaHne TEPMHUHOB W TTOHATUH: T€H, TEHETHYECKHIA
KO, MATPUYHBII CHHTE3, TPAHCK PUTILIMA, TPAHCHISLUSA, KOJIOH, aHTHKOIOH,
pubocoma, LEHTPanbHAas A0rMa MONEKYNAPHONH OHOMOruu.

OnpenensaTe CBOICTBA FEHETUYECKOrO KOAA (TPUIIETHOCTD, OHO-
3HAYHOCTb, BBIPOKICHHOCTE, YHUBEPCANIBHOCTD, HETIEPEKPLIBAEMOCTD, He-
MPEPBIBHOCTb).

OnuchiBaTh 3Tanbl peanyu3aunuy HacaeACTBeHHOH nHdopmaunu B
KJIETKE.

CpaBHNBaTE peakLIWM MaTPUYHOTO cHHTe3a Monekyn PHK w Genka B
KJeTKe

JlaGopaTopHbie 3aHATHA




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

1 2 3 4

[NpaxTHueckne 3aHATHs «PellieHHe LIHTOTEHETHYECKHX 3aJau» 1 2
KonTponsHbie paboTsl 0
CamocTosTenbHas padora o0y4ar0muxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [TnaHupyembie Buabl yueOHOM BO 4aCOB  [OCBOEHMA
JIUYECTBO JEATeNbHOCTH 00y4aroIuXcs
4acoB
1 2 3 4
15, Heknerounsie opMbr xkn3HH — BUPYCHI. MCTOpHST OTKPBITHS BH- 1 1
Heknetou- | pycos (. 1. Usanosckuii). OcobeHnoctu cTpo-
Hble (op- PackpbiBaTb COAEPIKAHNE TEPMHUHOB U NOHATUH: BUPYC, BUPYCON0-
MBI JKH3HH rusi, karcuz, daxrepuodar, Bupyc ummyHoneduunTa uenoseka (BUY),
— BUPYCBI | OHKOTEHHbIE BUPYCHI H *KM3HEHHBIH LHKJ BUpYycoB. Baktepuodaru. bo-

Ne3HH PACTEHMI, XKUBOTHBIX U Y4€OBEKA, BbI3blBacMble BUpycamu. Bupyc
ummyHoneduuura yenosexa (BUY) — sozbynurens CITN/a. ObpaTHan
TPAHCKPHITLHA, peBepTasa, uHTerpasa. [lpodunakTika pacnpocTpaHeHus
BHPYCHBIX 3a00/IeBaHIH,

JleMOHCTpaLMU:

[Toptpetni: /. 1. UBaHOBCKUIA.

Tabmuust 1 cxembr: «Bupycen», «Bakteprodaruy; «CTpoeHve 1
xuzHeHHbl UMK supyca CIMH/la, 6akreprodaray.

OGopyaosanue: moaens cTpykTypsl JIHK, MarHuTHast Monens-
annukauus «CTPOEHHE KIETKH»




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

XapaxTepu30BaTh BUPYCHl KAK HEKJIETOUHYIO OPMY KHU3HU, OCO-
OEHHOCTH CTPOEHUA M JKUSHEHHDIH LIMKJ BUPYCOB.

OnuchiBaTh KU3HEHHBIN LMK BUPYCA UMMyHOAe(hUumTa Yenose-
Ka, pa3nuuath Ha pucyHkax BTM (Bupyc tabauHoit Mo3ankn), OakTepro-
¢ar, BUY.

OOGOCHOBBIBATH 1 COOMIOAATH MEPDI MPOPUIAKTHKH pacnpocTpa-
HEHHsl BUPYCHBIX 3a00n€eBaHil (PECTIMPATOPHbIE, JKENYAOUHO-KHLIEYHBIE,
kneteBoi sHuedanut, BUY-nHpekuns)




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
JlaGoparopHble 3aHATHA 0
[NpakTHuyeckne 3aHATHS 0
KontponbHbie paboTtbl 0
CamocTosiTenbHas padora o0y4ar0muxcs 1 2
Tewma 5. Pa3MHOKEHHE W WHAWBHIYANILHOE PA3BHTHE OPraHH3MOB 74




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
16. Knetounblii LMK, WM sKM3HEeHHbINH unka Kaetku. Mutepdasza u | |
Kuznen- muto3. IIpoueccel, nporekatoime B uHrepdase.
HBIH LUK PackpeIBaTh Cofiep:xaHUe TePMHHOB U MOHATHH . KIIETOYHBIN LMK,
KIETKU. WHTepda3a, peruiHKaLHs, XpOMOCOMa, KAPHOTHTI, TaTUIOHHBIH, THTIIONA-
Henenue HbIH X POMOCOMHBIH HAOOP, XPOMATHBL, MUTO3;
KJIETKH. Pennukaumsa — peakuua matpuynoro cunresa JIHK.
MwuTo3 Crpoenne xpomocom. XpoMOCOMHBIH Habop — kapuotun, Jun-

JIOWAHBIN W TarIOUIHbIH XpOMOCOMHbBIE Habopbl. XpoMaTuasl. Liutono-
TH4€CKHE OCHOBBI PA3MHOIKEHHSA H HHAMBHYAJIbHOTO Pa3BUTHA OPTraHH3-
MOB.

Henenne knetkn — muto3. Craaun murosa. Ipoueccel, mpoucxo-
JAUHE HA Pa3HbIX CTAAUAX MUTO3a. BHONOrHYeckuii CMBICHT MHTO3A.

[Iporpammupyeman rudens KneTKd — anonTos.

JleMOHCTpaLMU:

Tadmuubl 1 cxembl: «Knetounsrii upkmy, «Pemnukaunst JIHK»,
«CTpoeHne XpOMOCOMBI», «MHTO3», MarHHTHAS MOAETb-aNTUTHKALWs
«Jlenenune xnerxkuy», mogens JHK.

OGopyaoBaHue: CBETOBOH MH-KpOCKoM;, Mukponpenapart «Kapuo-




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
JlaGopartopHble 3aHATHA ] 2
«HabmoneHue MUTO3a B KNETKAX KOHYMKA KOPELLKA NyKa HA ro-
TOBbIX MHKPONpPEnaparax»
[TpakTHUECKHE 3aHATHS 0
KontponbHbie paboTtbl 0
CamocrosrenbHas pabota 00yyaro muxcs 0
17. DopMbI pa3MHOIKEHHA OPraHu3MoOB: becnonoe 1 nonosoe. Buabl 1 |
Gopmbl 0ecnoioro pa3MHOKEHHS . IeIeHHe HaTBOE, MOY-KOBaHHE OHO- H MHOTO-
pa3sMHOXKe- | KJNeTOWHBIX, Cropoobpa3oBaHKe, BereTaTHBHOE pa3sMHOAeHMe, MekyceT-
HMS Opra- BEHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHHE [T CENEKIIMH.
HU3MOB [TonoBoe pa3MHOKEHHE, €ro OTNHYMS OT Oecnonoro.

JleMoHcTpauun:
Tadnuubl 1 cxembl: «POopMbI pA3MHOKEHUS OPTAHU3MOBY,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

«/1BOIHOE OTIOIOTBOPEHHE Y LIBETKOBLIX PACTeHHI», «[leNeHue KneTkn
OakTepuii», «BereraTuBHOE pasMHOKEHHE pacTeHui», «CTpoeHue nono-
BbIX KJIETOK»

PackpeiBaTh cofepskaHie TEPMHHOB W TMIOHSTHIA. pa3MHOXEHHE,
KJIOH, TIOJIOBBIE KJIETKH (raMeThl), iifuekIeTka, CepMaTo30n/, 3UToTa,
AeNeHHe HAJIBOE, NOYKOBAHUE, CIIOPYISUKA, pparMeHTalus, BereTaTHB-
HOE€ Pa3MHOKEHHE, CEMEHHOE PAa3MHOKEHHE, ONbUIeHUE, ABOHHOE OMJIo-
AOTBOpPEHHE, MONOBbIE Kele3bl, CEMeHHUKH, SMYHUKH, OTJIOAOTBOPEHHE
(HapyxHOe, BHyTpeHHee).

XapakTepu3oBaTb 0COOEHHOCTH M 3HAYEHHE OECNONoro U NoNOBo-
ro cnocoOOB PA3MHOKEHHS .

BoiensTe BHABI 6ECTTONOTO PA3MHOKEHHS, BBISIBIIATH B3aHMOCBSI-
31 Mexay popMaMH | CTOco0aMi pasMHOKEHUS U UX OHOIOTHUECKHUM
3HAYEHHEM.

Brnaners npuéMamMu BEré TATHBHOIO PA3MHOMKEHHS KYIbTYPHBIX




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

pacTeHuil (Ha MpUMepe KOMHATHBIX ).
XapakTepu30BaTh NONOBbIE KNETKN: AHUEKNETKH, CIEPMATO30U-
Abl; BBIIBASATL OCOOEHHOCTH UX CTPOEHUS

JIaGopaTopHbie 3aHATHSA

[TpakTHUECKHE 3aHATHS

KontponbHbie paboTtbl

CamocrosTenbHas pabota 00yvaro muxcs

S S| O S

18.
Meiio3

Meiio3. Craguu meiiosa. Ilpoueccsl, npoucxoaamue Ha CTaausx
meno3sa. Ioseaenne xpomocoM B meiioze. Kpoccunrosep. buonoruue-
CKWH CMBICJT U 3HAUEHWE MEi03a.

JleMOHCTpaLMU:




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

Tadmuusr 1 cxembr: «Meiosy.

O6opynoanue: moaens JJHK, MarHuTHas MOAEAb-aNMIMKALIMS
«JleneHne KIeTKU»

PackpeiBaTh CofiepaHne TEPMHUHOB W MOHATHI: MEH03, KOHBIOTA-
LUST XPOMOCOM, MEPEKPECT { KPOCCUHIOBEP ) XPOMOCOM, FAMETHI.

XapakTepus3oBaTh MEHO3 KaK ¢rocod KIeTOYHOTrO AENeHHUs; ONu-
CHIBATH MEHO3 MO CTaAWAM, CPABHHBATHL CTAJAHW MEHO3a U MUTO3a.

Pa3muyaTh Ha pUCyHKaxX CTafuu Melo3a, pacKpbiBaTh OHONOTHYE-
CKOE 3Ha4eHUE MeHo3a




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB
| 2 3 4
19, I"ameTorenes — npouecc 00pa30BaHUs NOJNOBbIX KNETOK Y KUBOT- |

Obpazosa- Hbix. [Tonosble jkenespl: ceMeHHUKU U aniHuku, OOpasoBaHue u passu-

HHE W pa3- THE MOJIOBBIX KJIETOK — TraMeT (CrepMaTo30uA, SHLEKIeTKa) — crepMa-

BUTHE TTO- ToreHe3 u ooreHes. OCOOEHHOCTH CTPOESHHS SILIEKIIETOK W CIIepMaTo30H-

JIOBBIX nos. Onnonotsopenue. Ilaprenorenes.

KJIETOK. Jemoncrpauuu:

Onnoxo- Tabmiuer v cxembl: «[Tpamoe u HenipsiMoe pazsuTHe), «[ameTore-

TBOpPEHWE He3 Y MJIEKOTTHTAIONX W YeNTOBEKay.

OGopyaosaHue: Moaenb MetTadazHON XPOMOCOMBL,

PackpbiBaTh cOnepkaHue TEPMHUHOB U NOHATHIL: raMeTOreHes,
CTIEPMATOTEHE3, OOTEHE3, CIEPMATO30H]], aKPOCOMa, AWLEKNIETKA, TTONAp-
HEBIE TeNIbLIA.

XapaxkTepus3oBaTb 0COOEHHOCTH FAMETOreHe3a
Y JKHBOTHBIX H €ro CTaauu, NOJNOBLIC KNETKH
AKUBOTHBIX W OIMMHCBIBATE TTPOLECCC WX PA3BHTHA,




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

CpaBHUBaTh CIEPMATOTEHE3 H OOT€HE3,

OnucebiBaTh 0ONNOAOTBOPEHUE, OUONOrHHECKOE 3HAYEHHE OMNOA0-
TBOpPEHUSA

MHKPOCKOT, MHKpoTpenapaTsl «CepMaTo301Ibl MIEKOTTHTAI0-
ero», «HueKneTka MaeKOMMTaloIETroy.

JIaGopartopubie 3aHaTHA «3ydeHUe CTPOSHUs MOMOBbIX KJIETOK Ha




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

| 2 3 4
FOTOBBIX MHKpOIpenaparax»

[NpakTHuyeckne 3aHATHS 0
KontponbHbie paboTtbl 0
CamocTosiTenbHas padora o0y4ar0muxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
20, HuauBuayanbHoe pazsutue (OHTOreHes). IMOpuoHanbHoOe pa3Bu- | |
HUnnusn- Tue (3mOpuoreHes). 3tanbl SMOPUOHANBHOIO PA3BUTHS Y MO3BOHOUHbIX
AyanbHOE ’KUBOTHBIX. APOOIEHHE, racTpyJALMS,
pa3BuTHe opranorenes. [ToctambpronansHoe pa3suTHe. THITBI
OopraHus- MOCT-3MOPHOHANIBHOTO PA3BUTHA. MPSIMOE, HenpaMoe (MH4HHOUHOE).
MOB Bnusnue cpeast Ha pa3BuTHE OpraHu3MoB; (PaKTOpPbL, CNOCOOHBIE BbI3bI-

BATh BPOXJAECHHBIE YPOACTRA.

PocT w passuthe pacteHnii. OHTOTEHE3 LIBETKOBOTO PACTEHHS .
CTPOEHHE CEMEHM, CTAINH PAIBUTHA.

PackpbiBaTh cOmepIKaHUE TEPMHUHOB U NMOHSITHII. OHTOr€HES, IM-
OpuoreHes, 3urora, ApodneHue, GnacroMepsl, Mopyaa, bnactyna, Gmacro-
LeNb, TacTPyNa, HEAPYIa, OPraHOTEHE3, 3aPOABIIEBLIC INCTKH, SKTOAEP-
Ma, ME30AEPMA, IHTOAEPMA, TOCTIMOPUOHANBHOE PA3BUTHE. NIPSIMOE U He-

npsamMoe (IMYMHOYHOE), MeTaMopdO3, Meracnopa, MUKPOCIOPA, MbUIbLIEBOE

3€PHO, CTIEPMHH, 3apOJLILICBBII MELIOK, IBOWHOE OTUIONOTBOPEHHE,

OnpenensaTs 3Tanbl AMOPHOHAIBHOTO PA3BUTHS XOPAOBLIX Ha CXe-
Max H npenapaTax U ONUCHIBATDL npoueccm, HpOI/ICXOD,ﬂLI.lI/IC Ha KAXKIO0OM
3Tane.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
JlaGoparopHble 3aHATHA 0
[NpakTHuyeckne 3aHATHS 0
KontponbHbie paboTtbl 0
CamocTosiTenbHas padora o0y4ar0muxcs 0
Tema 6. HaciencTBEHHOCTb M H3MEHUYHBOCTE OPTaHH3MOB 14

Y

21,
I"eHeTHKa
— HAyKa o
HacnencT-
BEHHOCTH 1

[penmer v 3ana4un reHeTuku. Polib uUTONOTHH 1 AMOPUONIOTHH B
CTAHOBJIEHWH TeHETHKH. BKmaa poccHiCKHX H 3apy0ekHBIX YUEHBIX B
pa3BUTHE reHeTUKH. MeTonbl reHeTuku {rudbprunonoru4ecKyii, UUTOreHe-
THYECKHIH, MONMEKYNSIPHO-reHeTHYeCKHH ). OCHOBHbBIE F€HETHYECKUE MOHS-
Tha. ['eHeTHUYeCKas CHMBOJTHKA, UCTIONTE3yeMast B CXeMaX CKpeLHBaHHI,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4
M3MEHYH- JlemoHCcTpauyu;
BOCTH [Toprpertbi: I'. Mennean, T. Mopran, H. H. Basunos, C. C. Uetse-

pukos, H. B. Tumodees-Pecoscknii.

O6opynosanne: Moaenb-anmuiMKauus «MOHOrHOpUIAHOE CKpeLH-
BaHue», repbapuii «I'opox noceBHON

PackpbiBaTh cOnepIkaHUe TEPMHHOB U MOHSATHIL: [€H, FEHOM, FeHO-
THN, (PEHOTHII, XPOMOCOMBI, aJlJIeTbHbIE TeHBI (AJIIeNIN), TOMO3HTOTa, Te-
TEpPO3UroTa, AOMHHAHTHBIH NMPH3HAK (TeH), PeLIeCCHBHBII MPH3HAK (TeH),
4YMCTAs THHUA, THOpU.

[lepeyncnaTs ¥ XapaKTepPU3OBaTh METOIbI TEHETUKH. THOPUIONO-
THYECKUH, UUTOTEHETHYECKHH, MOJIEKYJIIPHO-TEHETHYECKHIA, JIOMHHAHT-
HBIE W PeleCCHBHBIC MPU3HAKH PACTEHHIT H )KHBOTHBIX,

[Tonb3oBaThCs reHETUUECKOH TEPMUHONOTHEH H CUMBOJIMKON s
3aMMCH FeHOTHITHYECKMX CXEM CKPEIUMBAHMA.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- ITnanupyemsie BuAbI yueOHOM BO 4aCOB  [OCBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
JlaGoparopHble 3aHATHA 0
[NpakTHuyeckne 3aHATHS 0
KontponbHbie paboTtbl 0
Camocrositenbhas padora 00y4aromuxcs 0
22, 3aKOHOMEPHOCTH HACIEIOBAHHS TIPH3HAKOB, YCTAHOBNIEHHbIE I 1 1
3akoHO- Mennenem. MoHOrHO-pHaHOE CKpelnBanie. 3aK0H eIHHO00pas ks THO-
MEPHOCTH punos nepsoro nokonenusa. [Ipasuno
Hacneno- NOMMHHPOBAHMA. 3aKOH pacIleruIeHus pu3HakoB. I unoresa uuc-
BaHWUS NMpH- | TOTHI ramer. [ToaHOE W HEMONTHOE NOMWHHPOBAHHE,
3HAKOB, JemMoHcTpaumu:
Monorut- IMoprperni: I'. Menpnens.

punHoe

Tabauubt u cxembr: «MoHOrHOpUAHOE CKPELIMBAHHE U €70 LIUTO-




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4
CKpeluBa- | reHeTH4YecKasl OCHOBa», «3aKOH pPacIIeNJICHUA U ero LIUTOTeHeTHYeCcKast
HHue OCHOBa», «3aKOH 4UCTOTbl FAMET».

OGopynoBaHue: MOAENU-
anmiukaunn «MoHorudpHuaHOoe ckpeuBanney, « HenonHoe fOMHUHNMpPO-
BaHWey, repbapuii «['OpoxX MOCEBHOI

PackpbiBaTh comepikaHue TEPMUHOB U NOHSTHIL: MOHOrMOpUAHOE
ckpeluBanue, GeHOTUMMYECKHE MPYNIIbL, THOPUAOIOrHYECKHIT METO,
YHCTBIC JIMHUH, JOMHHHPOBAHKE TeHOB (TIOJTHOE, HETIOTHOE), paciuerie-
HUE B MOTOMCTBE.

OnucbiBaTh MeTOOUKY npoBeaeHus I Menaenem onbIToB Mo u3y-
YEHHUK) HACIEAOBAHNA OAHOHN Napbl MPU3HAKOB Y rOPOXa NOCEBHOTO.

PackpeiBaTh ConepkaHie 3aKOHOB €IHHOOOpa3Hs rHOPHIOB Mep-
BOTO TOKOJNIEHUS U 3aKOHA PaCLUeTNIeHHA,

OOGBbACHATH FUNOTE3Y YUCTOThI FAMET.

3amUChIBaTL CXE€Mbl MOHOTHOPUAHOTO CKPEeIMBaHKA, OOBACHATH




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
€ro LINTOJIOTHYECKHUE OCHOBBI M PeLIaTh MeHEeTHYECKHE 3a1a9H Ha MOHO-
ruOpUaHOE CKPEeLBaAHNE
JlaboparopHbie 3aHATHSA 0
ITpakTnyeckue 3ansTus «PelieHne reHeTHYECKUX 3aaa4» | 2.3
KoHTponbHEIE paboTh! 0
CamocTosTenbHas padora o0y4ar0muxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [TnaHupyembie Buabl yueOHOM BO 4aCOB  [OCBOEHMA
JIUYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
23, JurnOpuaHoe ckpeluBaHie. 3aKOH HE3aBUCHMOTO HACJIEROBaHUA 1 1
Aurub- npu3Hakos. llutorenernyeckue 0CHOBbI AMTHG-PHAHOIO CKPELLMBAHHS.
puaHoe PackppiBaTh COAEPIKAHUE TEPMHHOB W NOHATUI: AUrHOpuaHOe
CKpeunBa- | CKpEeLWBaHHWE, aHAJIM3UDYIOUIEE CKPELIWBAHWE,
HHe. 3aKOH AHanuzupylouee ckpemuanne. Micnonbzosanie aHanu3upyloLe-
HE3aBUCH- ro CKpELBAHUA JUIS ONpeeNeHHs FreHOTHa 0coOu.
MOroO Ha- Jemoncrpauuu:
cnenosa- [Toprpetsr: I'. Mennens.
HUS TIPH- Tadnuubr 1 cxembl: «Iurnd-puaHoe ckpeulsanue», «Lluronoru-
3HAKOB YECKHE OCHOBBI AUTHOPHUIHOTO CKPELIMBAHMSY.

OGopynoBanue: Moaenb-anmaukauua «J{urubpunnoe ckpewrpa-
HHE»

OnuceiBath oNbITEl [ MeHAeNs Mo H3YYeHWIO HACeAOBAHHS [BYX
nap NPU3HAKOB Y FOPOXA MOCEBHOTO.

PaCl{prBaTb COOCpIKaHHUE 3aKOHA HE3ABUCHMOI'0 HACACIOBAHUA




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
NPU3HAKOB,

[TpumensTh MATEMATHUECKUH PACUET C NOMOLIBIO METOAA Nepe-
MHOKEHHS1 BEPOATHOCTEN M 3anUCh € NOMOLUBIO PeHoTUnnYecKnX paau-
KaJIOB pacIleTIeH!st MPU3HAKOB Y TOTOMKOB 1Mo (EHOTHITY W NeHOTHITY.

3aMUCHIBATE CXEMbI AHMHOPHIAHOTO CKPEeUIMBAHHS, OOBSCHATE €ro
LIMTONOTMYECKUE OCHOBbBI M PEILATH FeHETHUECKHE 3a1a4H Ha AUruOpua-
HOE CKPELUHBaHUe




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

1 2 3 4

JlaGoparopHble 3aHATHA 0
[NpaxTHueckne 3aHATHs «PellleHHe FeHeTHUEeCKUX 3a1au» 1 2.3
KontponbHbie paboTtbl 0
CamocTosiTenbHas padora o0y4ar0muxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
24, CuennenHoe HacnenoBanue npustakos. Pabora T. Moprana no | |
Cuennen- CLENNEeHHOMY HacnenoBanuto renos. Hapyluenue cuennexus reHos B pe-
HOe Haclie- | 3yJbTaTe KPOCCHHTOBEPA.
NOBaHWE XpoMocoOMHas TeOpHs HACTEACTBEHHOCTH. ['eHeTHIeCK1e KapThl.
MPU3HAKOB Jemoncrpauuu:

[Toprperni: T. Mopran.

Tadnuubr 1 cxembl: «Meiioz», «[eHeTHYeCKHe KapThl paCTeHHH,
AKWBOTHBIX W ueNioBe-

PackpbiBaTh conepkaHue TEPMHUHOB U NOHATHIL: CLICMIEHHOE Ha-
CNENOBAHNE NPU3HAKOB, PEKOMOHHALINS F€HOB, MEHETH4ECKHUE KAPThl
XPOMOCOM, MOPTaHHAA.

HazbiBaTh OCHOBHBIE TIOJIOKEHHS X POMOCOMHO TEOPUH Hacnea-
creeHHoctu T. Moprana; packpbiBath coaep:kanue paborsl T. Moprana
no CUCnICHHOMY HAaCNCAOBAHHKY NCHOB H NPHUYHHbI HAPYIUCHHA CLUCILIC-
HHUA MCKAY TCHaAMH,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

3anuCHIBaTh CXEMBI CKPELIMBAHUA NIPH CLETIIEHHOM Hac/ie0Ba-
HUH, OOBACHATH NPUUMHBI PEKOMOUHALIMU FEHOB, ONPENENATb YUCIO
TPYIN CLUETUICHHA TEeHOB, PelaTh NFeHEeTHYECKHUE 3a/1a41 Ha CLEILICHHOE
HacliefI0BaHHe

Ka», «B3zaumoneiicTBue annenbHbIX FeHOBY.

OGopynoBanue: mukponpenapart «J{pozoduna» (HopMa, MyTaLMH
($OpMBI KPBITbEB H OKPACKH TeMa), MUKPOCKOTT, MOAETb-anTIHKALHA
«ITepekpecT XpoMOCoM».

JIaGopaTopHbie U npakTUYeckue paboTbl:

JIaGopartopnas padora Ne 5. «3ydueHue pe3ynbTaToB MOHOTMO-
PHIAHOTO H AHTHOPUIHOTO CKPELMBAHHUS Y APO30() MBI HA TOTOBBIX MHK-
poripenapaTax»




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHS
JIUYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
JlaGoparopHble 3aHATHA 0
[MpakTruyeckne 3ansaTHs «PelieHHe reHeTHYeCKUX 3aaauy, 1
KontponbHbie paboTtbl 0
CamocTosiTenbHas padora o0y4ar0muxcsa 0
25, ["'eneTuka mona. XpomMoCcOMHOE onpeielieHHe nojia. AyTOCOMBI U 1 1
I'enetvika MOJIOBBIE X POMOCOMBI. ["'OMOTaMETHBIE U reTeporaMeTHBIE OPTraHHU3MBI.
nona. Ha- Hacnenopanue npu3HaKkoB, CUETUICHHBIX C NONOM.
cnenoBa- JlemoHcTpaumu:
HUE MpH- [Toprpetwr: I'. Menpens, T. Mopran, H. U. Basunos.
3HAKOB, PackpuiBaTh conepkaHie TEPMHUHOB W MOHATHI. XPOMOCOMHBIH
CLCMICH- HaOOop, ayTOCOMBI, TMOJOBBIC XPOMOCOMbI, FOMOTAMETHbIN MO, reTepora-
HbIX METHBIH N0, CUETUICHHOE C NOJOM HACNEA0BAHUE NTPU3HAKOB.




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

C MOJIOM

OOBACHATL LUTONOrHYECKHE OCHOBBI XPOMOCOMHOIO MeXaHH3Ma
onpeaeneHus noaa y pasiuyHbiXx OPraHu3mMos.

CpaBHuBaTh 3aKOHOMEPHOCTH HACNEAO0BAHUA NPU3HAKOB, CUEN-
JIEHHBIX W HE CUETIIEHHBIX
C TIOJIOM.

Tabnuubt u cxembl: «l'eHeTHKa NONA», «3aKOHOMEPHOCTH Hacle-
JOBAHUS, CLENIEHHOTO ¢ nonomy, «Kapuotunel 4yenoBeka u )KHBOTHBIX)

Pewatb reHeTHYECKHE 3a1a4H HA HACTeOBaHHE CUETIIEHHBIX C
TOJIOM TPH3HAKOB

JlaboparopHble 3aHATHA

HpaKTuqecxue 3aHATHA

KouTtponbHbie paboTbl




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
CamocrostenbHas paboTta o0yvaromuxcs 0
26, N3menunBoCTh. BHALI H3MEHUHBOCTH: HEHACHEACTBEHHAA U Ha- 1
HU3zmeHun- cneactBeHHas. Ponb cpenbl B HEHACNENCTBEHHOM U3MEHYMBOCTH, Xapak-
BocTh. He- | TepucTika Momu(HKkauHOHHONH M3MEHYHBOCTH. BapuaunoHHei psaa u
HaclieacT- BapuauMoHHas kpusas. Hopma peakuyn npusHaka. KomdecTBeHHbIE U
BEHHAasI Ka4eCTBEHHbIE NPU3HAKU U UX HOpMa peakuud. CpoiicTea moaudukanu-
HU3MEHYH- OHHOI M3MEHYMBOCTH.
BOCTb HemoHcTpauuu;

Tadbnuuel ¥ cxembl: «Buasl nasmeHunBoCcTH?, «MonnupukaunoHHas
U3MEHYHBOCTDY.

JlaGopaTopHbie U npakTHYecKHe PaboThbI:

PackpeiBaTh cofiepkanie TEPMHHOB U TIOHATHIH: U3MEHYHBOCTD,
HACNEACTBEHHAA U3MEHYHBOCTD, HEHACNIEACTBEHHAS 3MEHYUBOCTD, MO-
AuPHKAIHOHHAS U3MEHYHBOCTD, BAPHAUMOHHBIH PAsl, BAPHALIMOHHAS




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

KpHWBasi, IPU3HAK, HOPMA PEAKLHH, KOJIMYECTBEHHBIE U KAUYECTBEHHbIE
NPU3HAKHU.

Knaccuuuuposats BUabl K3MEHYHBOCTH W BbIABIATH MX OMON0-
THYeCKHe OCODEHHOCTH.

[TepeuncnsaTs CBOMCTBA MOIAH(PHKAUHOHHOH H3MEHYHBOCTH H 00b-
SCHATD €& 3HAYEHUE 115 OPraHU3MOB.

Pa3nuuaTh KONUYECTBEHHbIE H KAYECTBEHHBIE TIPU3HAKK; CTPOUTh
BAPWALIMOHHBIN PsiJl, BAPMALMOHHYIO KPHBYIO, BLIYHCITATH CpeiHee 3Ha-
YeHHe MpH3HaKa

JlaGopaTopHble 3aHATHA

HpaKTuqecxue 3aHATHA

KouTtponbHbie paboTbl




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
CamocTosTenbHas padoTa oOyvaromuxcs 0
27. Hacneacrsennas, uay reHOTUNHYECKAs, U3MEHUUBOCTE. KOMOM- 1
Hacnenct- HATUBHAS U3MEHYU-BOCTb. Meo3 1 MosoBOH NPOLIEeCC — OCHOBA KOMOM-
BEHHas HATHBHOW W3MEHUHWBOCTH. MyTaUHOHHAA W3MeHUHBOCTb. Knaccudrkaums
U3MEHYH- MYTaLWii; TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. HacToTa 1 MPUYHHBI MyTa-
BOCTb umii. MyTarensbie GpakTopbl. 3aKOH TOMOJSIOTHYECKHX PAIOB B HACIEACT-

BeHHOH u3MmeHunBocTu H. M. BaBunosa.
BresnepHas HaCNEACTBEHHOCTb W H3MEHUYHBOCTb.
HemoHcTpauuu;
[Toprpersi: I'. ne ®@pus, H 1. BaBunos.
Tabnuubt u cxembl: «MyTaunOHHAA H3MEHUYHBOCTDY.
OGopynoBaHHe: MUKPOCKOM, MUKpornipenapat «Jlpozodwmnar»
{(Hopma, MmyTauuu GOPMBI KPLUIBEB U OKPacKa TeNa,
KOMHATHBIE PACTEHHA C NECTPOI OKPACKOH NUCTHEB.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

PackpbiBaTh Cofiep>kaHue TEPMHHOB U MOHATHH: HACJIEACTBEHHAs
M3MEH4YHUBOCTb, KOMOMHATHBHAA U3MEHYUBOCTb, MYTAaLIMOHHASA U3MEHYHU-
BOCTb, MyTAHT, MyTaLlHH: T€HHbIE, XPOMOCOMHbBIE, TEHOMHBIE, MOJIUIIION-
IS, QHEYTUTOMIIHS, MyTareHbl.

XapaxkTepus3oBaTh HACIEACTBEHHYIO U3MEHYHBOCTD, (hOPMYyIHPO-
BaTb 3aKOH OMOJIOTHYE€CKUX PAAOB B HACAENCTBEHHOH M3MEHYHUBOCTH
H. V. BaunoBa 1 0OBSICHSATE €10 3HAYEHHE TS OHONOTHH W CeTeKIINH.

KnaccupuuupoBaTh MyTalUH: TEHHBIE, X POMOCOMHbIE, TEHOMHbIE
— U NIPUBOAUTH NPHUMEPHI MYTALIMI.

OOBACHATH NPUYMHBI BOSHUKHOBEHUS MyTaUUid, poib GaKTopos-
MYTareHoR.

CpaBHMBATB BUABI MyTALH, BEISBISTE MTPUUHHBI HACTEACTBEHHOH
MU3MEHYUBOCTH, HCTOYHMKH MYTAreHOB B OKPYIKAKOILEH cpene (KOCBEHHO)

XapakTepusoBaTh BHEANEPHYIO HACAEACTBEHHOCTb U U3MEHYH-
BOCTb.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
28. I'eneruka yenoseka. Kapuotun yenopeka. OCHOBHbIE METOADI re- | |
['eneTuka HETHKH YeJIOBEKa. NeHeaJOrHYeCKUi, OJTH3HELOBBIH, IIUTOreHETHUYECK U,
yesloBeKa OMOXHMMHYECKHI, MONTeKYJIApHO-TeHeTHUeck il CoBpeMeHHOe omnpenene-

HHE MEHOTHUNA  NOJHOr€HOMHOE CEKBEHHPOBAHUE, TeHOTUNHPOBAHUE, B
ToM uncie ¢ nomoubio [TIP-ananuza. HacnencreeHHble 3a00neBaHua ye-
JIOBEKA: TEeHHbBIE

bone3nu, 0ONE3HH C HACTEACTBEHHOH NMPEaPacTONOKeHHOCTBIO,
xpomocomubie Oonesnu. CoMaTHYecKre U reHepaTusHbie myTauuu. CTBo-
noBbie KNneTku. [IpuHimne 3noposoro obpasa jKH3HH, AMATHOCTHKH, MPO-
PUNAKTHKY W JIeYeHUS TeHEeTHYECKHX Oone3Hell. Meanko-reHeTHUeckoe
KOHCYNIETHPOBaHWE, SHaueHe MEAMUIHHCKOH TeHETHKH B Npe-

PackpbiBaTh coneprkaHue TEPMHUHOB U NOHATHI: KAPUOTUIT YEN0-
BEKA, UUTOMEHETHYECKHUH METO/I, FEHEaOrHYECKHI MeToA, OHOXUMUYe-




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

CKUH mMeTo, OMM3HELIOBBIH METO, HACIEACTBeHHbIE OONe3HH (MOHOTEH-
Hbl€, C HACAEACTBEHHON NPEeAPacnoONOKEHHOCTBIO, XPOMOCOMHbIE), MEAU-
KO-T€HETHYECKO€ KOHCYJIbTHPOBAHHE.

[MepeuncnaTs 0CODEHHOCTH U3YYEHHS TeHETHKH YeliOoBeKa, MPHBO-
[IMTh NPUMEPbI HACNENCTBEHHbIX 3a00N1€BAHMI Y4EOBEKA, XaPAKTEPH30-
BaTb METOAbI UX NpOoPUNAKTUKY; 0DOCHOBBIBATH 3HAYEHUE MEHKO-
TeHETHYECKOTO KOHCYJIETHPOBAHUS.

BuISBNIATL M CPABHUBATEL MEKAY COOOH AOMHHAHTHBIE U PeLIECCHB-
Hbl€ NPU3HAKH YENOBEKA.

CocTaBnarb U aHANU3UPOBATH PONOCIOBHBIE YENOBEKA

JOTBpALIEHWH W JICYEHHH TeHeTHYECKUX 3ab0NeBaHuil uesioBeka.

JeMoHcTpauun:

Tabnuubt u cxembr: «HacnenoBanue pesyc-daxropay, «I eHeTHka
TPy KPOBUY.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
JlaGoparopHble 3aHATHA 0
IIpakTnyeckue 3anaTus «COCTaBASHUE H AHANU3 POAOCAOBHbIX | 2.3

HEITOBEKA»

KoHTponeHBIE paboTe! 1 2,3
CamocTosiTenbHas padora o0y4ar0muxcs 0
Tema 7. Cenexuumst opranu3MoB. OCHOBbI OHOTEXHONOTHM 4y
29. Cenexums kak Hayka W npouecc. 3apoxkaeHne CeNekUun H 1oMe- 1 1
Cenekuus crukauug. Yuenne H, M. Basuniosa o HeHTpax NMpoucx o:kIeHUs W MHOTO-
KaK HayKa 0o0pasust KyJbTYpPHBIX pacTeHdil. LIeHTpbl NpOUCXOIKASHHA TOMAIULHUX

U rpouece xkuBOTHbIX. COPT, MOpOAa, ITAMM.




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
JemoHcTpauwuu;

[loprpertsi: H. 1. BaBunos.

Tabmuupr u cxembr: kapta «LleHTpb MHOTOOOpa3HsA U MPOUCX OK-
AEHUS KYJNIbTYPHBIX pacTeHui, «[Topoabr noMamwHux skHBOTHBIX», «Cop-
Ta KYJAbTYPHbBIX PACTEHUID.

OOGopynoBaHHe: MYJISKM MUIONOB W KOPHENIONoB NUKUX GOpM U
KYJNIETYPHBEIX COPTOB pacTeHui;, repdapnii «CenbCcko-X03aiCTBEHHbIE pac-
TEHHS»

PackpsbiBaTh cofepikaHue TEPMMHOB U NOHATHIL CENEKIIMS, COPT,
MOpOAa, INTAMM, AOMECTHKALNA, U1 OOMALUHHUBAHHE, LIEHTPbl MHOTO-
00pas3ust 1 MPOUCXOKIAEHHS KYJIETYPHBIX PACTEHHH W KHBOTHBIX, THOPH-
AW3aLHs, UCKYCCTBEHHBIH 0TOOP.

Ha3zbiBaTh U CPABHUBATH OCHOBHBIE 3TAMBI PA3BUTHSA CENECKLIMU.

Hznaratb yuenue H. 1. BaBunoBa o nieHTpax npoMCX O3KACHUSI
KYNBTYPHBIX PACTEHHIT, pa3iiuarh LIEHTPBI Ha KapTe MHUpPa, CBS3bIBATH WX




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
MECTOIONIOKEHHE C OUYaraMy BO3HHKHOBEHHS IPEBHEHIINX LINBHIIN3ALMH,
CpaBHUBATL COPTA KYAbTYPHbIX PACTEHUH, NOPOAbI AOMALUHHX
’KUBOTHBIX U HX AWKHX MPEAKOB,
OueHnBaTh poNib CENEKUNH B 00ECTIeUEeHHH MPOIOBONLCTBEHHON
0e30MacHOCTH YeNOBEYECTBA.
JlaboparopHble 3aHATHSA 0
ITpaxTHyeckue 3aHATHA 0
Konrtponbhusie paboter 0
CamocrostenbHas pabota 00yvaro muxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
30. CoBspeMenHbie MeTOAbI Cenekuuu. MaccoBblii 1 HHAUBUAYANbHbIH | |
Metoapl u 0TOOPbI B CENEKLMH PACTEHHI M KMBOTHbIX.
NOCTHKE- OueHka skcTeprepa. BM3kopOACTBEHHOE CKpeIHBAHNE — HH-
Hust cenek- | Opuawnr. Yucras munns. CkpeluMBanue YHCTHIX TMHUHA. ['eTeposuc, unm
uuu pacre- | rubpuanas cuna. HeponcrsenHoe ckpemusanne — aytopuaunr. Otaa-
HUH U JKu- nénnaa rubpuausanua u e€ yenexu. MckyccrpeHHbIi MyTareses u nony-
BOTHBIX YeHWe MONTUMIOUAOB. JlocTHKeHNs ceNeKUMi pacTeHHH, JKHBOTHBIX U

MHKPOOPTaHU3MOB.

JlemoHcTpaumu:

[Toprpersi: U. B. Muuypun, I'. JI. Kapneyenko, M. @ Hpanos.

PackpeiBaTb coiepkaHne TEPMHUHOB U MOHATHIH: UCKYCCTBEHHBIN
ot0hop, MaccoBbIil 0TOOP, MTHAWBHAYANBHEIH 0TOOp, KCTEPhEpP, OMU3KO-
POACTBEHHOE CKPEIUBAHUE, YUCTAS JIMHUS, FE€TEPO3UC, HEPOICTBEHHOE
CKpeLMBAHHE, MCKYCCTBEHHbII MYTAr€HE3, NOJUIIIOUIbI.

CpaBH1BaTh POPMBI HCKYCCTBEHHOTO OTOOpA (MAaCCOBOTO W WHIAH-




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

BHAYaJILHOTO), BHABI THOpHAn3aLiy (O1M3KOPOACTBEHHOH H OTAANEH-
HOH), cNOCOOb! NONYUYEHUA NOAUIIOUAOB,

[TprBOAWTEL NpHMEpPL! AOCTHKEHHH CeJIEKIMH PACTEeHHH U KHBOT-
HBIX

Tabnuupbt u exembr: «Otaanéunas rudpuauzaums», «Padors! aka-
nemuka M. @. Usanosa», «Ilonunnonausy.

OOGopynoBanHe: MyNAAKH TINIOAOB W KOPHETIOAOB AUKHX (DOPM U
KYNETYPHBIX COPTOB PACTEHHH.




Temb1 ypo- OcHoBHOE coaepiKaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

1 2 3 4

JlaGopartopHble 3aHATHA 0
[IpakTnyeckue 3aHsaTus 0
KoHTponbHBIE paboTh! 0
CamocTosiTenbHas padora o0y4ar0muxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
31 bHoTexXHOMorHs Kak oTpaciib MpOU3BOACTBA. [ eHHast HHXeHepus. 1 1
buorexno- | Drtanbt coznanus pekomOuHanTaon JJHK u TpaHCreHHbix opraHu3mos.
NOrus Kak Knetounas nnxxenepus. Knerounpie kynstypol. Mukpoknonansuoe pas-
oTpacie MHOXeHHe pacTeHuit. KJIIOHHpOBaHHe BLICOKOTIPOAYKTHBHBIX CelTbCKOX0-
MPOU3BOJI- 3HCTBEHHBIX OPTaHU3MOB, JKOTOTHUYECKHE W 3THYECKHE MTPOOJIeMBI.
CTBa I'MO — renernuecky MOTU(PUIMPOBAHHBIE OPraHU3IMBbI.

PackpbiBaTh cofepikaHue TEPMMHOB U NOHATHH: OHOTEXHONOIU,
KNeTOYHAst MHAKEHEePHA, TeHHad HHXXKeHEePHs, KTOHHPOBaHWe, TPAHCTEHHBIE
opranuzmel, 'MO (reneTuueckn MOIUPULIHPOBAHHBIE OPTAHH3MBI).

XapaxkTepu3oBaTh OHOTEXHONOHIO KAK OTPACib MPOU3BOICTBA,
OCHOBHbIE NOCTHIKEHHA OMOTEXHONOMH B 0ONACTH MMPOMbIIIEHHOCTH,
CENBLCKOTO XO3HCTBA H MEAMIIWHBI

JleMoHcTpauun:

TabGnuubt u cxembr: «O6bekTH OMOTEXHONOrUWY, «KneTouHbie
KYJNbTYPbl U KIIOHUpOBaHUEY, «KOHCTpYyMpOBaHUE U MEPEHOC IEHOB, XPO-




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

MOCOM»

Ilepeuncnath 1 XapaKkTepu30BaTh OCHOBHBIE METOAbI H AOCTHIKE-
HUsl OMOUHIKEHEPUH.

O06cyxnaTb 3KONOTHYECKHE W STHUECKHE aCTIeKThl HEKOTOPBIX HC-
cnenoBaHuii B 00acTH OHOTEXHONOTHH (KIIOHUPOBAHHS, HCKYCCTBEHHOTO
ONUIONOTBOPEHHUS, HATIPABIEHHOIO H3MEHEHHA MeHOMA U CO3aHUA TPaHC-
I€HHbIX OPraHU3MOB)

JlaGopaTopHbie 3aHATHA




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
[NpaxTHuyeckne 3aHATHS 0
KonTponbHbie paGoTbl 1 2,3
CamocrosrenbHas pabota 00yyarmuxcs 0
Tewma 8. DBONOUHOHHAA OUONOTHS 10
I.I
32 IIpennocbinky BOSHUKHOBEHHA YBOMOUMOHHON TEOPUH. DBOIIO- | |
OBONIOUMS | LIMOHHAS TEOpHA U €€ MecTo B Onomoruy. BinsiHue 3BONIOUHOHHOIN Teo-
W METOJbI pHH Ha pa3BUTHE OHOMOTHH U IPYTHX HAYK.
eé u3yye- CeuaerenscTsa >pomonuu. IlaneoHronornueckue: nocnenosa-

HHA

TE€NbHOCThH NOABACHHS BUIOB B MANEOHTONOrHYECKOM JNETONHCH, NICPE-
xonHbie Gopmel. Buoreorpadguueckie: CXoACTBO W paznuune GayH u




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB

| 2 3 4

(pnop MaTepUKOB W OCTPOBOB. DMOPHONIOTHYECKHE, CXOACTBA H Pa3JIHYHs
SMOPHOHOB Pa3HbIX BUAOB NO3BOHOUYHbIX. CPaBHUTENbHO-
AHATOMHYECKHE, TOMOJIOTHYHBIC, AaHAJIOTHYHbIE, PYIHMEHTaPHbIE OpPTaHbl,
aTaBU3Mbl. MONIEKyNIAPHO-OHOX UMHUYECKHE. CXOACTBO MEXaHH3MOB Ha-
CNEeNCTBEHHOCTH U OCHOBHBIX MeTabONMYeCKHX NyTel y BCeX JKUBBIX Op-
raHHU3MOB,

PackpeiBaTh cofiepkaHie TEPMHHOB W MOHATHI: 3BONIOLINA, Mepe-
XOHbIE POPMBI, (PUNTOTEHETHUYECKUE PAMBI, BUABI-OHAEMHKH, BUAbI-
PENUKTHI, 3aKOH 3apOJBILIEBOTO CXOACTBA, BHOreHeTHYEeCKHH 3aKOH, ro-
MOJIOTHYHBIE U AHANOTHYHBIE OPTaHbl, PYAUMEHTAPHBIC OPraHbl, aTaBU3-
MBI

[TepeuncnaTs OCHOBHBIC 3TANbl PA3BUTHSA 3BOJTIOLIMOHHOW TEOPHH.

XapaxkTepru3oBaTh CBUAETENbCTBA YBOMOLUNH, MTANEOHTONOrHYe-
ckue, buoreorpadpuyueckue, HMOPHONOrHUECKHE, CPABHUTENBHO-
AHATOMHYECKHE, MOJIEKYJISPHO-OHOXUMHYECKHE,




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[TnaHupyembie Buabl yueOHOM
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

[MpuBOANTHL MpUMeEPHI MEPEXOAHBIX (HOPM OpraHU3MOB, (ioreHe-
TUYECKUX PSAOB.

[NpuBoANTHL GOPMYIIHPOBKH 3aKOHOB OHOrEHETHYECKOrO U 3apo-
JBILIEBOTO CXOACTBA.

JlemoHcTpaumu:

IToprperst: K. Jlunneii, XK. b. Jlamapk, Y. apsun, B. O. Kosa-
neecknit, K. M. Bap, 3. I'ekkenb, ®@. Mrosnep.

Tadnuub 1 cxembl: «Pa3BuTHE OpraHHYeckoro MHpa Ha 3emue,
«3apoabILIM NO3BOHOYHbIX JKMBOTHBIXY, KAPXEONTEPHKCY .

OGopynoBaHue: 0uoreorpadguyeckas KapTa MUPa; KOJIEKLUA
«DOpPMBI COXPAHHOCTH HCKOTIAEMBIX KMBOTHBIX W PACTEHUI», BIIaXKHBIS
npenapatsl «PazBuTHE HacekoMOro», «Pa3BuTHE ATYIIKHWY,

JlaGopaTopHbie 3aHATHA




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

1 2 3 4

[NpaxTHuyeckne 3aHATHS 0
KonTponbHbie paGoTbl 0
CamocrosrenbHas pabota 00yyarmuxcs 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
33. IsomounonHas teopus . Hapsuna. IIpeanocbinku BO3HUKHOBE- | |
Hcrtopua HUS AAPBUHU3-MA. JBUIKY LLME CHAbl 3BO-TIOUMH BUAOB 1o Jlapeuny (13-
pa3BUTHA OBITOYHOE pa3sMHOXKEHHE TIPH OTPaHHYEHHOCTH pecyp-
npeacTas- PackpbiBaTh conepaHie TEPMHHOB W MOHATHI: CHCTEMAaTHKA, ec-
neHui ob TEeCTBEHHbII U HCKYCCTBEHHbIH OTOOp.
3BOJIKOLIUH XapaxTepu3oBaTb OCHOBHBIE 3BOMKOLMOHHBIC MIEH, KOHUETILHH U

TEOPHH, CPABHWBATH B3MNIAAbI Ha BUA W 3Bomoumio K. JIunnes, 2K B. Jla-
mapka, Y. [lapsuna,

COB, HEOMpPeAENEHHAS M3MEHUYHBOCTD, O0pHOa 32 CyLIeCTBOBAHUE,
€CTECTBEHHbIH
otbop).

Cwunretnyeckas Teopus asomouin (CT2) U e€ OCHOBHBIE TOJIO-
KEHMS.

OuenuBath BKiaa JIMHHES B Pa3BUTHE CUCTEMATHKH U OOBSICHATD
MPUHLMITEI OHHAPHOH HOMEHKJIATYPhI.

XapakTepu3oBaTk COAepAKaHHE H 3HAYEHHE IBOFOLHOHHON KOH-
uenuvu XK. b. JlJamapka. OueHuBaTh €CTECTBEHHO-HAYYHbBIE U COLIMANBHO-
HKOHOMUYECKHE MPEANOCHUIKH BOSHUKHOBEHHS 3BOMIOLIHOHHON TEOpUU




Temb1 ypo- OcHoBHOE coaepiKaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

1 2 3 4

JlaGoparopHble 3aHATHA 0
[NpakTHuyeckne 3aHATHS 0
KontponbHbie paboTtbl 0
CamocTosiTenbHas padora o0y4ar0muxcsa 0




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [TnaHupyembie Buabl yueOHOM BO 4aCOB  [OCBOEHHS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
| 2 3 4
34 MHUKpOIBOOLHA, | |
Bua: kpu- [Monynauus kaK €AMHUUA BUAA W SBOIOLUH.
TEPUU U HemoncTpauuu;
CTPYKTYpA. Tadmuubr v cxembr: «[lonymsumny, «MyTauHOHHAS U3MEHYH-
Ionyns- BOCTbY.
LM KaK PackpbiBaTh comepikaHue TEPMUHOB U NOHSTHIL MUKPO3BOIOLKS,
JNEMeH- BUI, KPUTEPUM BUAA, apeas, nonyasuus, reHoona, MyTauuu, KomOuHa-
TapHas L{WH T€HOB.
eNMHNLA XapakTepu3oBarh BUA KaKk OCHOBHYIO CHCTEMATHUYECKYHO eIHHUIY
BHAA U UENOCTHYH OHONOMHMYECKYIO CHCTEMY .
OGopynoBaHue: MUKPOCKON, MUKponpenapar «J[posoduna»
{(Hopma, MyTaunK GOopMbI KPBIITBER W OKPACKH TeNa), MOAENb-
armyukauus «llepekpéct X pomMocom».
35. JBukyime cunbl (GaKTOpbI) SBOMOLMH BUAOB B ripupoae. MyTta- | |




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB W KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
| 2 3 4
JABIKyIIME | LMOHHbIN NPOUECC  KOMOMHATHBHAS u3MeH4uBoCTh. [Tonyasuuonnsie
CUAbI BONHbI U Apeii( renos. M3onauua u murpauus.
(anemen- JemoHcTpaumu:
TapHbIe Tabnuub 1 cxembl: «J{BHAYILHE CHITBI 3BOJTIO LIHH»
(dpaxTopbr) PackpbIBaTh COEPIKAHNE TEPMHHOB M NOHATHIH KOMOMHATHBHAS
3BOJIKOLIUH HU3MEHYHMBOCTb, MyTalLUU, MYTALHOHHBII NpPOLECe, MOMYNSUHOHHBIE BOM-
HBI, Apei() reHOB, H3ONALMS, MUTPALIMH,
XapakTepu3oBarhb 3JieMeHTapHbIe (PaKTOPBI IBONFOLHH. MyTaLH-
OHHBII npouecc, KOMOMHATHBHAS. M3MEHYHBOCTD, MONYJISAILIMOHHbIE BOJ-
Hbl, Apeiid reHOB, U30MALMS, MUTPALKA,
Y CTaHaBIMBATE MPUUYHHHO-CIEACTBEHHBIC CBA3H MEXAY MEXaHH3-
MOM W Pe3yIbTATOM ACHCTBHS ABWKYUIIMX CHIT (3NIEMEHTAPHBIX (PAKTOPOR)
HBOIIOLIMU
36. EctecTBeHHBINH OTOOp — HaNMpaBNAO WU (AKTOP IBONOLNH, 1 1




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO AEATeNILHOCTH O0YHaIOLHXCS
4acoB
1 2 3 4
Ecrecr- Dopmbl €CTECTBEHHOrC 0TOOPA.
BEHHbII JemoHcTpauuu:
otbop n Tabmuupr u cxemsr: «EctecTBenHblIi 0TOOp», «bopbba 3a cymect-
ero popMbl | BOBaHHE»
PackppiBaTh copepikaHue TEPMUHOB U NOHATHI ©CTECTBEHHBI
otGop, Sopbha 3a CyLIeCTBOBAHHE.
OnuceIBaTL MEXAHN3M NEHCTBUS €CTeCTBEHHOTO 0TOO0pa. Xapak-
TepH30BaTh GOPMBI €CTECTBEHHOTO 0TOOpa (ABWAY NI, CTaDUAU3HUpPYIO-
IMMIiA, AU3PYITUBHBIN) U CPABHUBATL UX MeXKAy COOO0I.
XapaxTtepusosarb 00ps0y 3a CylIECTBOBAHHE M CPABHUBATH €€ BU-
bl (MEKBHIOBAs, BHYTPHBHAOBaA, OOpbOa ¢ HeOnaronpusaTHLIMH (akTo-
pamMu BHELTHE! cpesibl)
37. [TpucnocobneHHOCTh OPraHU3MOB KaK pe3ynbTaT 3somounu. [pu- | |
Pe3yneTa- MepbI MTPUCTOCOONIeHHH ¥ oprann3MoB. ApoMopdo3bl 1 HAHOaJaANTaLMH,




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
THI 3BOJIO- | Bua u Bupoodpazosanue. Kputepuu puna. OcHosHbie Gopmbl BuaooOpa-
LMY OpH- 30BaHMs. reorpauueckoe, S3KONI0rH4eCcKoe.
€nocod- JemoHcTpaumu:
NIEHHOCTD Tabmuuwt 1 cxemsr: «lIpucnocobnenHocTs opranu3moBsy, «I'eo-
OpraHums- rpaduueckoe BUaooOpa3soBaHuey,  IKONOrHYECKOe BUAOOOPA3OBAHHE.
MOB H BU- OGopynoanue: komnekums «IIpumMepsl 3alMTHBIX TpUcnocote-
noobpaszo- HWH Y KMBOTHBIX», KOJUTEKLIHS HACEKOMBIX C Pa3IHYHBIMH THITAMH OKpa-
BaHHUE CKH; HAOOP TTONIOB U CEMSIH.

PackpsiBaTh comepikaHie TEPMHHOB U NOHATHIL: NprcnocodneH-
HOCTb, TIOKPOBUTENLCTBEHHAN H MTPENOCTEPEratoIasi OKPACKa, MACKHPOB-
Kka, BHA000pa3oBaHue,

OnuCHIBaTL MEXAHW3M BOSHUKHOBEHHS MPUCTIOCOONEHNHT y opra-
HHU3MOB.

BoissBaATE 10 u300paKeHUsAM, HA KUBbIX U (UKCHPOBAHHBIX Ipe-
naparax npuMepbl MPUCTIOCOONIEHHOCTH PACTEHHIT M )KHBOTHBIX K YCJIOBH-




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb
KOB U KO- [TnaHupyembie Buabl yueOHOM BO 4aCOB  [OCBOEHHA
JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS
4acoB
1 2 3 4
SIM CpeAibl OOUTAHUSA, JOKA3bIBATh OTHOCHTEJIBHYIO LeNecoo0pa3HOCTh
npucnoco0neHuit.
XapaxTepu30BaTh CIOCOOB! H MEXAHH3MBI BUAO0OPa30BaHUS, OITH-
CBbIBATH U CPABHHBATH OCHOBHBIE (DOPMBI 3KONOTHUECKOTO W reorpadide-
CKOro BUI0OOPa3OBAHMS
38 MaxkpoaBsonouus, 1 1
Hanpasne- DopMbl 3BONIOLINN: PUIeTHYECKas, IUBEPTeHTHAs, KOHBEPTEHT-
HMS U IYTH | Has, NapauienbHas.
MaKpO3BO- HeobpatumMocTh 3BOMOIHU.
NHOLWN [TpoucxoxaeHe OT HecTieLHa-IM3HPOBaHHBIX TipeakoB. Iporpec-

cUpyrOLast crierani3aunsa. AJanTHBHAS paaHaLyis,
JleMOHCTpaLMU:
[Toptperni: A. H. Cepepuos.
Tabmuupl 1 cxembr: «Apomopdoszei», «<Manoananraurmy, «Odmwas




Tembi ypo-
KOB W KO-
JIHYECTBO
4acoB

OcHoBHOE coaeprkaHue
[Tnanupyemsbie BuabI yueOHON
AEATeNILHOCTH O0YHaIOLHXCS

Konuuect-
BO 4aCOB

YpoBeHb
OCBOEHHA

fiereHepaLHsi».

OGopynoBaHue: moaenb «OCHOBHbIE HANPABAEHUS 3BOJIO MUY,
00béMHan moaens «CTpOoeHUe rOIOBHOrO MO3ra NO3BOHOUYHbIXY

PackpbiBaTh cofiepaHie TEPMHHOB W MOHATHI: MaKpO3BOJTFOLIHS,
¢dunoreres, OnomorHuecKkHii Mporpecc u perpecc, apomopdos, uanoanan-
Taumsi, 0011an AereHepauusi, ANANTHBHAS PAAHALIISL.

XapaxkTepu3osarb GOPMbI SBOIOLHIH.

BuIABNATE apoMOp(O3bl W HAHOAAATITALNH Y PACTEHUH W XKHUBOT-
HBIX,

CpaBHuBaTh OHONOTUYECKHIL ITporpece u OHONMOrHYECKHIi perpecc,
apoMop$h03, HAHOANANTALMIO U O0IYIO IereHePALHIO.

BuIsSBIIATL B3aHMOCBSI3H MEAKTY MYTAMU H HaTIPABIIEHUSIMH BO-
JIOUWH ¥ PACTEHWH H JKMBOTHBIX

JlaGopaTopHbie 3aHATHA




Tembi ypo- OcHoBHOE coaeprkaHue Konuuect- [Yposenb

KOB U KO- [Tnanupyemsbie BuabI yueOHON BO 4aCOB  [0CBOEHMS

JIHYECTBO JEATENLHOCTH OOYYaIOLHXCS

4acoB

1 2 3 4

[NpaxTHuyeckne 3aHATHS 0
KonTponbHbie paGoTbl 1 2,3
CamocrosrenbHas pabota 00yyar mWuxcs 0




3. YCJIOBHSA PEAJIN3AITNH NPOTPAMMEI YUEFEHOM THCITUTLIAHEI
3.1. TpeGoBaHHA K MaTepPHANBHO-TEXHHYECKOMY 00ecnedyeHHI0

[TepedeHb OCHOBHOTC 00OPYAOBaHH, HATSLAHBIX MOCOOHI

- KOMIUIEKT Medenu 1 npenogasatens (1 ¢y, 1 ¢ron),

- KOMILIEKT Medenu ans obyuarouerocs (15 cronoes, 30 cTynbes),

- ka3 (2);

- Jocka ayguTopHas (1),

- KOMILIEKT HarJIAAHbIX OCOOHUIT MO MpeMeTy,

- o0ny4aTesb -peLHPKYJIATOP OakTepHLUMAHBIN 111 00e33apakuBaHus Bozayxa «Air Recy

3.2. UndopmannonHoe odecnieveHne oOyueHHs

[TepeueHb pekoMeHAyeMbIX yueOHbIX U3gaHu, IHTepHET-pecypcoB, AONMOIHUTENBHON HTe-
paTypbl

OCHOBHbIE HCTOUHHKH:

Buogorusa: 10 xnace /B.B. INaceunuk: yueOHuK nis oOuieoOpa3oBaTeIbHbIX OPraHU3aLHIl. -
M.: IIpoceeweHue

Buonorus: 11 knacc /B.B. Ilaceunuk: yueOHUK Onst obuweodpa3oBaTeNbHBIX OpraHHM3aLuii.-
M.: IIpocselieHue

Buonorus. Obmas duonorusa: 10-11 knaccel: yuebHuK ans 001eo0pa3oBaTebHbIX OpraHu-
sauuii. basossiii yposens /B.J1. Cusornaszos.-M.: [poda

HonojHuTenbHasA TuTepaTypa:

Tepemos, A. B. buonorusa. 10 knace : OHONOrHHECKHE CHCTEMBI H NMPOLIECCH] | yHeOHHK / A
B. Tepemos, P. A. Ilerpocosa. — Mocksa : Bnagoc, 2022, - 225 ¢. : un, Tabu., ¢xem. — Pexum noc-
tyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&1d=702806 . — ISBN 978-5-
907433-32-8. — TekcT : 3JIeKTPOHHBIH.

Tepemos, A. B. buonorusa. 11 knace : OHONOrHHECKHE CHCTEMBI H NMPOLIECCH] | yueOHHK / A
B. Tepemos, P. A Ilerpocosa. — Mocksa : Brnagoc, 2022, - 217 ¢. © un., Tabua., ¢xeM. — Pexum noc-
tyna: no noanucke. — URL: https://biblioclub ru/index.php?page=book&id=702808 — ISBN 978-5-
907433-34-2. — TekcT : 3JIeKTPOHHBIH.

4. KOHTPOJIb H OHEHKA PE3VJIBTATOB OCBOEHU
YUYEBHOU TUCIHILTHHBI

OO8pasoBaTeibHOE YUPEKICHHE, PEANH3YLIEE NOATOTOBKY MO yueOHOH NUCLMILIMHE, 00ec-
MeYHBAET OPraHH3ALMI0 H NPOBEIEHHE NPOMEXYTOHHOI aTTeCTALMH H TEKYLIeTrO KOHTPOS HHAUBH-
AyaJbHBIX 0Opa30BaTENbHBIX OOCTH/KEHHH — IEMOHCTPHUPYEMBIX 00y4aroLIMMUCS 3HaHUH, YMEHUI u
HaBbIKOB.

Texymuii KOHTPOIb MPOBOAMTCA NPENOJABATENEM B MPOLIECCE NMPOBEASHHS NMPAKTHYECKHX
3aHATHI 1 JaOOPATOPHBIX PadOT, TECTHPOBAHMSA, & TAKXKE BBINOIHEHHS OOYHAKOIUMMHCA UHAHBUAY-
aJIbHBIX 33JaHUH, NTPOEKTOB, HCCAeNOBaHUH,

Obyuenue no y4eOHOH NHCLMIUIMHE 3aBEpIIAETCS MPOMEKYTOUHOH aTTecTaluelf, KOTopyro
MPOBOAMT JK3AMEHALMOHHAs KOMHCCHA. B COCTaB 3K3aMEeHAllHOHHOH KOMHCCHH MOTYT BXOIMTb
MPEeACTaBUTENH OOIIECTBEHHBIX OPraHU3ALUH 00YUYarOLIHXCSL.

@DopMbl U METOIBI NPOMEKYTOUHOI aTTeCTalluM U TeKYIEro KOHTPond no yuyeOHo aucuun-
JIMHE CaMOCTOATENBHO pa3padaThiBaloTCA 00pa3oBaTeNbHBIM YUpeKIeHUeM H JOBOIATCA IO CBede-
HMA ODYYAKOMIHXCA HE MO37IHEE HAYAJIA ABYX MECALICE OT Ha4aia 0OyHeHHs.



st MpOME;KYTOUHOH aTTecTalMK M TeKYLUEro KOHTPOJs 00pa3oBaTeNbHBIMU YUPEKISHUAMHU
cozmaroTest GoHAb OLleHOUHBIX cpeacTs (POC).



@OC BKAOHAOT B Ce0s NEAArOrH4ECKNE KOHTPOIbHO-N3MEPUTENbHbIE MATEPHAbL, Npea-
Ha3HAYEHHbIe AU OMpeAesieHHs COOTBETCTBHA (MIH HECOOTBETCTBUA) WHANBHAYAIBHBIX 00pazo-
BAaTEJIbHBIX NOCTHXEHUI OCHOBHBLIM TOKa3aTeNsIM Pe3yJibTaTOB NOATrOTOBKH (TaOJULIbT).

Paznmen (Tema)
y4e0HOMH ANCUNNAUHDBI

Pe3ynabTaTel (OCBOGHHbBIE
YMEHUsA, YCBOSHHbIE 3HAHUS1 )

OCHOBHBIE TTOKa3aTeNH
Pe3yNbTaTOB NOArOTOBKH

DOpMBI U METOABI
KOHTPOs

Ne 1«bwonorus xak Hay-
Ka»

MeToabl No3HaHHS
>KUBOW mpupoze! (Habmoae-
HUE, IKCNEPUMEHT, ONUCa-
HHe, U3MepeHne, KnaccHpu-
KaLWs, MOIENTHPOBAHIE, CTa-
THCTHYECKasn 00paboTka nau-
HBIX ).

PackpriBath co-
Jep>KaHHe TePMHHOB U
NOHATHUH: HAYYHbIH METOA,
METOAbl HCCNEAOBAHUA.

XapakTepH3oBaTh
OCHOBHBIE METObI TIO3HA-
HYA XKMBOH NPUPOBI. HA-
OnroaeHHe, SKCNEePUMEHT,
OTTHCaHWE, H3MEpEeHHE,
KnaccHu(pMKaLns, MOACTH-
pOBaHME, CTATUCTUYECKAA
06paboTKa NaHHbIX.

[MpaxTHue-
ckast pabota «Mc-
N0b30BaHUE Pa3-
JAUYHbIX METOAOB
NpH H3YYEHUH
OUONOrHUecK X
0OBEKTOBY

Ne2 «2KuBble cuctemsl M
WX OpTraHH3aLHs»

Kupbie cucTEMBI
(OGnocHcTeMBI) Kak TpeaMer
n3yuenus owonoruu. Orou-
4UE XKUBbIX CUCTEM OT HEOP-
FAHUYECKON NMPUPOABL.

PackpbiBathb co-
AepKaHHe TEPMHHOB H
MOHSATHH: crcTeMa, OHOIO-
rHYECKada CHCTEMA, 371e-
MEHTbI CHCTEMBI, CTPYKTY-

C/p ¢ Tab-
Juuen «YpoBHH
OpraHu3aLWH 1
CBOICTBA JKMBOMH
MaTEePHN




CsoiicTBa OuocucTem
W uX pazHoobpasue. YposHu
OpraHH3aLH OHOCHCTEM:
MOJIEKYJIAPHBIA, KJIIETOYHBIH,
TKAHEBbIN, OPraHH3MEHHBIH,
nonyAs1MOHHO-BUAOBOIA,
3KOCUCTEMHbIH (OHOreoLeHo-
THUYECKHT), OnochepHbIil.

[lepeuncnatb yHusep-
CanbHblE CBOHCTBA JKUBOTO:
€AHHCTBO XHMHYECKOTO CO-
CTaBa, pazapak UMOCTb, JIBH-
JKEHHE, TOMEOCTa3, POCT H
Pa3BUTHE, HACIEACTBEHHOCTD,
H3MEHUYHBOCTh, IBOTIOLHS
(mpucnocobneHne K u3Me-
HSIFOLIMMCS YCITOBUSIM ).

pa GuocucTeMbl, CBOMCTBA
JKHUBbIX CHCTEM, OOMEH
BEIECTB, Pa3MHOKEHHUE,
pOCT, pa3BUTHE, HACIEACT-
BEHHOCTb, H3MEHYUBOCTb,
Pa3apa)KUMOCTb, IHEPro-
3aBUCHMOCTD, YPOBHH Op-
TaHU3aUUH XH3HU (OHO-
CUCTEM).
XapakTepu30BaTh
TMPWHLIHIIBI OPTaHU3aLHH
OMOCHCTEM: OTKPBITOCTD,
BBICOKAA YNOPSIAOUEH-
HOCTb, CAaMOpPETyJIALus,
HEePapXHIYHOCTE,
IpusoguTe npu-
Mepbl OHOCHCTEM Pa3HOrO
YPOBHSI OPraHU3aLMU U
CPaBHUBATE MPOSIBNICHNUS
CBOHCTB KWBOTO Ha pas-
HbIX YPOBHSIX.
XapakTepu3oBaTh
OCHOBHBIE MPOLIECCHI, TIPO-
TeKaroume B OHOCHCTe-




Max: oOMeH BELIECTB U
NpeBpalleHHe SHEPruu,
CaMOBOCITPOH3BEICHHE,
CaMOperyJsALHs, pa3BUTHE.
Cobnronats npa-
B1AA OEPesKHOro OTHOLLE-
HUA K JKMBOH Npupoae

Ne 3 « XuMHU4YecKHi COCcTaB
U CTPOEHUE KNETKHY

XHMHYECKUH COCTaB
KNETKH, XHMHYECKUE 31e-
MEHTbI, MAKPOIIEMEHTbI,
MHUKpO3JIeMeHTHl. Boza u
MHWHepaJbHbIe BELIECTRA.
DUZHKO-XMMHUYECKHE TTPO-
LECChI, MPOTEKAOIUHE B KH-
BBIX cHCTeMax. PYHKLUHH BO-
JIbl H MMHEPAITbHBIX BEIIeCTB
B knerke. [lonnepkanue oc-
MOTHUYECKOro 0anaHca.

depmMeHTH — OHONO-
TMYEeCKHE KaTaJTH3aTophl.
Crtpoenue pepMeHTA. AKTHB-
HBIH LEeHTp, cyOcTpaTHas
cneupgrunocTs. Kodepmen-

PackpeiBath co-
AeprKaHHE TEPMHHOB U
NOHATUH: 3NEMEHTbI-
OHOTreHbI, MAKPOIJIEMEH-
ThI, MUKPO3JIEMEHTBI;, MHU-
HepanbHbIC BELIECTBA, MO-
NeKya BOABI KAK JMUIIONbD,
BOJIOPOZIHBIE CBSI3H, THA-
podunbHBIE W rHAPOHOO-
HbIC BELIECTBA.

Jloka3pIBaThL €HH-
CTBO 3JIEMEHTHOTO COCTaBa
KaK OAHO U3 CBOWCTB KH-
BOTO.

Pacnpenenatsb xu-
MUYECKHE IJIEMEHTBI 110

Kontporne-
Has padora «Xu-
MHUECKHI1 COCTAB
KJIETKH»




Tbl. Butamunsl. Otnnuunsa
(hepMEeHTOB OT HEOpraHu4e-
CKHX KaTaJlu3aTOpOB.

Tpymnnam B 3aBUCHMOCTH
OT KONUYECTBEHHOI O
NpPeACTaBUTENLCTBA B OP-
TaHU3ME, XapaKTepH30-
BaThb POJIb OTAETbHBIX
3NEMEHTOB.

BbiaBasaTe cBA3b
MEXKAY COCTAaBOM, CTPOE-
HHEM MOJIEKYJTbI X HUMHYe-
CKOrO COEAMHEHUA U €ro
(byHnkuuamu B knetkePac-
KPbIBATE COEPHKAHNE
TEPMUHOB U MOHATHIA;
(dbepMeHTbI, AKTUBHBII
HeHTp, cyOCcTpaTHas cre-
UH(PUIHOCTB, KodepmeH-
Tbl, OENKH-AKTHBATOPBI H
OenKr-HHrHOUTOPHI.

YKka3bIiBaTh OTJIH-
qus pepPMEHTOB OT Heop-
raHU4eCKMX KaTAnM3aTo-
pos.

OOBACHATB PONb
(hepMeHTOB B PYHKLIHOHH-




POBAaHUU JKUBbIX CUCTEM, B
NPOMBILLIEHHOCTH, B ME-
JULMHE, B MIOBCEAHEBHOU
JKM3HH YEJIOBEKA.

Ned «OKusneneatenbHoCTb
KNETKHY

OOMeH BELECTB, Uau
MEeTadoAU3M. ACCUMUAALUA
(nmactuveckuit oOMeH) 1
AWCCUMUITAUMA (3HEpreTHYe-
CKHiT OOMeH) — /1B€ CTOPOHBI
€HHOro npouecca Metadbo-
Ju3ma. Ponib 3aKOHOB cOXpa-
HEHHUS BELLECTBA W FHEPTHHH
B NOHUMAaHUN MeTab0MM3Ma.
Tuneb 0OMeHa BewecTs: aB-
TOTpOdHbBIA 1 reTepoTpodh-
HbIi. Ponk hepMeHTOB B 00-
MEHe BEeLUECTB U NpeBpaliie-
HHM SHEPTHH B KIIETKE.

MdorocrnTe3. CBeTo-
BasA ¥ TeMHOBas ¢aswl poro-
cuHre3a. Peakuuu dpotocun-
TE3A.

DdpdexTrBHOCTE do-

BoiasasTs npu-
4YUHHO-CNENACTBEHHbIE CBsl-
31 MeXY MOTJIOIEHHeM
COJIHEYHOH 3HEPIUH XJI0-
pPOUNIOM M CUHTE3OM
monekyn AT®.

CpaBHHBATb WC-
XOIHBIE BELECTBA, KOHEY-
HbIE ITPOAYKTHI H YCIOBHS
NPOTEKAHUS pEaKUuii CBe-
TOBOH W TeMHOBOH (asbl
(oTocuHTe3a.

CpasuuBatb poTo-
CHHTE3 MU XEMOCHHTE3,

OueHNBaTH 3HaYE-
Hie POTOCHHTE3A U XeMO-
CMHTE3a IS JKU3HH HA
3emne

X€MOCHHTE3a ANIS

[IpakTnue-

ckas pabora «Me-
TabOJNIM3M B KJIET-

KE»,




TOCUHTE3a. 3Ha4eHue PoTo-
CHHTE3a A5 JKU3HU HA 3eM-
nie. Binsinue ycnosuii cpefibl
Ha (OTOCHHTE3 H COCOOLI
MOBBIIIEHHUS €ro NPOAYKTHB-
HOCTH Y KYAbTYPHBIX pacTe-
HUH.

XemocHHTE3. XeMOo-
CHHTE3UpYIOLME GaKTepuu.
3HaueHue

JKM3HH Ha 3emne.

Packpsbiearsb co-
Aep>kaHHe TEPMHHOB U
TOHATHI: OOMEH BEIeCTB
U NPEBPALUCHHUE SHEPTUH
(meraboausm), accumMuns-
WA, NACTHYECKHIH 00-
MEH, TUCCHMHJISILIHS,
IHEPreTHYECKUii 0OMeH,
(otocunTes, poronus,
docdoprnmposanue, ne-
PEeHOCYHK TMPOTOHOB, Xe-
MOCHHTE3.

OnucwiBarb hoTo-
CHHTE3, MPOLIECCHI, TPOTe-
Karouie B CBeTOBOH H
TeMHOBO#H (aze.

NoS «PazMHOKEHWE U UH-
JHUBHAYANIEHOE Pa3BHTHE
KJIETKU»

KnerouHblil ik,
HJTH )KU3HEHHBIT UMK KJeT-
ku. UuTepdaza u Mutos.
[Ipoueccrl, npoTekaromue B
uHtepdase.

PackpbiBaTh CO-
JiepxaHue TEPMHHOB U
NMOHATHI: KNEeTOYHbIH
uukl, uHTepdasza, pennu-
KaLHs, XpOMOCOMa, Ka-

KouTtpone-
Has paborta «Pa3-
MHOKEHHUE U UH-
AUBHAOYANBHOC
pa3BUTHE Opra-




Ctpoenune XxpoMocoMm.
XpPOMOCOMHbBII HAabOp — Ka-
puoTun. JIWIonAHbIA U ran-
JIOWJIHBIH X POMOCOMHBIE Ha-
Gopel. Xpomaruap!. Llutono-
rM4ECKUe OCHOBbI PA3MHO-
JKEHHMS1 U HHAMBUAYAAbHOTO
pa3BUTHsI OPTAHU3MOB.

Jenenue Knetky —
mut03. Cranuu murtosa. [lpo-
LEeCChI, MPOUCXOAALINE Ha
Pa3HBIX CTaUSAX MUTO3A.
buonoruueckuii cMbICT MH-
TO3A.

[Tporpammupyemas
rHOeNb KIeTKH — arnonTo3.

PUOTUI, rANNOUAHBIIN, AW-
MNOUAHBIA XPOMOCOMHbIH
Hadop, XpOMaTHIbI, MH-
TO3,

Penaukauna — pe-
aKU1S MATPHYHOTO CHHTE-
3a JAHK.

OnuceiBaTh XH3-
HEHHbIH LMK KNETKH, ne-
PEUYHCAATH U XapaKTePU-
30BaTh MEPHOABI KJIETOY-
HOTO L[WKNIa, CPaBHUBATD
ux MeXay coboii.

OmnuceiBaTh CTpOE-
HUE XPOMOCOM, KapuOoTH-
OB OPTAHH3MOB, CPaBHH-
BATb XPOMOCOMHbIE HAbO-
Pbl KJIETOK.

CpaBHuBaThH CTa-
W MUTO3A.

Paznuyatb Ha MHK-
ponpenaparax v puCyHKax
CTagiu MHTO3A.

PackpbIBaTh O1O-

HHU3Ma».




JOrHYe€CKHUH CMbIC MUTO-
3a

Ne6 «HacnenctBeHHOCTD U
HW3MEHYMBOCTb OPraHu3-
May

[Ipeamer u 3anaun
reHeTtuky. Poab uMTON0rHU U
IMOPHOJIOTHH B CTAHOBJIEHHH
reHeTHKH. Bknaa poccuii-
CKUX U 3apyOeKHbIX YYEHbIX
B pa3BuTHE reHeTuku. Mero-
Jbl TeHETUKH (THOPHAONOrH-
YeCKHI, IHTOT€HEeTUUECKUH,
MONEKYJIAPHO-

reHeTudeckuii). Oc-
HOBHBIE TeHETHYECKHE TIOHS-
THS. I'eHeTHYecKkas CHMBOTH-
Ka, UCTIONb3YEMasn B CXeMax
CKPELIMBAHUI.

JemoHcTpauuu:

PackpoiBaTh conep-
JKAHHUE

3aKOHOMEPHOCTH Ha-
CIIeIOBAHUS TIPU3HAKOB, YC-
TaHOBNIeHHbIE |, MeHaenem.

TEPMHHOB U NOHS-
THH: FeH, FeHOM, F€HOTHI,
(EHOTHII, X POMOCOMBI,
aJyieNibHbIE TeHbI (atenn),
rOMO3UrOTa, reTePO3Uro-
T4, AOMWHAHTHbIH NpU-
3HAK (reH), peLleCCHBHbII
NpH3HAK (TeH), YucTas Jiu-
Hus, rHOpua.

Ilepeuncnsry u xa-
pPaKTepH30BaTh METOBI
TeHETHKH: THOPUIIONOTH-
4eCKHUi, UWHTOreHETHY e~
CKMI1, MOJEKYIAPHO-
reHeTHUYeCKHIT, JOMH-
HAHTHbBIE W PELECCHBHBIE
NPU3HAKU PACTEHUH U JKH-
BOTHBIX.

IMonb3oBaTbed re-
HETHYECKON TePMHHOJIO-

[IpakTnue-
CKHE 3aHSTHS
«PelneHne rexe-
THYECKHUX 3a1a4».

Kontpons-
Has padora «3ako-
HOMEPHOCTH Ha-
CIIeICTBEHHOCTH U
U3MEHYMBOCTHY




MOoHOruG-puaHOe CKpeLm-
BaHue. 3aKOH eAMHO00pa3us
rHOpHIOB MEPBOTO MOKOJIe-
Hust. [1paBUIO AOMHWHHPOBA-
HUsA. 3aKOH pacIIenyeHHs
npu3Hakos. ['unoresa uucto-
Tb! ramer. [Tonnoe u nenon-
HOE OMUHHPOBaHHE,

PackpbiBate coaep-
’KaHHE 3aKOHOB €AnHo00pa-
3us1 THOPHAOB MEPBOTO MOKO-
JIeHWst W 3aKOHa pacuienJe-
HUSL,

CKpELUMBaHHE

Jurubpuanoe ckpe-
uMBaHue. 3aKOH He3aBHCH-
MOTQ HACJIeIOBaHHUS TIPH3HA-
koB. LluToreHeTHueckue oc-
HOBbI AMTHOPUIHOrO CKpe-
LMBAHMS.

Cuennennoe Haclie-
JnoBaHue Npu3HakoB, Pabora

ruei U CHMBONMKOH ANs
3aNUCH FeHOTUINYECKHUX
CXeM CKpeIIUBaHUA,

PackpbiBaTh co-
NEP’KaHUE TEPMUHOB U
NOHSTUH. MOHOrMOpUAHOE
CKpeLnBaHue, (PeHOTHIH-
yecKue rpynmel, rudpumo-
JOrMYECKUH METOM, YUC-
TbI€ IMHUKY, AOMUHUPOBA-
HUE TeHOB ([IOJIHOE, He-
TIOJTHOE), pacllernyieHne B
NOTOMCTBE.

OnucbiBaTh METO-
auky niposeaenus I,
MeHzaenem OnbITOB MO
H3YUEHHUIO HACIEN0BAHHA
OOHOH Mapbl NPU3HAKOB Y
ropoxa rnoceBHoTo. 3anu-
ChIBATH CXEMbI MOHOTHO-
PHAHOTO CKPEIHBAHKS,
OOBbACHATH FMIIOTE3Y YHC-
TOTHI TAMET,

QOBACHATE €ro M-




T. Moprana no cuenneHHomy
Hacnenosanuto renos. Ha-
PYILIEHHE CLETUIEHUS FEHOB B
pe3yJibTaTe KpOCCHUHTOBEPA.
XpoMOCOMHas TEOpHsI Ha-
CneACTBEHHOCTH. [ 'eneTnue-
CKUE KAPThlL.

['enernka mona. Xpo-
MOCOMHO€ OnpeaeneHue no-
na. AyToCOMbI U NONOBbIE
XpOMOCOMBI. ['OMOraMeTHbIe
W TeTepOoTaMeTHbIE OpTraHun3-
mbl. Hacnenosanue npusHa-
KOB, CLETUICHHBIX C TTOJIOM.

HamenunBoCcTh. BHab!
M3MEHYHBOCTH: HEHACIEACT-
BE€HHAA U HaCcNeJCTBEHHAA.
Pone cpenwl B HEHACTEACT-
BEHHO H3MEHUYHBOCTH. Xa-

TONOMMYECKHE OCHOBbI U
pelaTh reHeTH4ecKue 3a-
a4l Ha MOHOTHOpHAHOE
PackpbiBaTh co-
JEPKaHHUE TEPMHHOB U
NOHATUI: AMrudpuaHoe
CKpelLUBaHNe, aHATH3H-
pyrolIee CKpeLHBaHHe,
Ananusupyrowiee
ckpewusanue. Mcnonb3o-
BAHHE aHAJIH3HPYIOLIETo
CKpeLIHUBaHUA JUTS OTTpe-
AENeHHs FreHOTHIA 0co0U
PackpbiBath conepxanue
3aKOHa He3aBUCHMOTO Ha-
CIIeIOBAHUS MPH3HAKOB,
IIpumeHaTs mate-
MAaTU4ECKHH Pacy€rT ¢ mo-
MOLLBI) METO/IA MEPEMHO-
KEHWUA BEPOATHOCTEH H
3aMKUCh ¢ NOMOLIBIO eHo-
TUITHYECKHUX PATUKAIOB
pacIIerIeHUs TPH3HAKOB
y MOTOMKOB 1O heHOTHTTY




pakTepucTuka moaudpukaum-
OHHOH M3MeH4YuBOCTH. Ba-
PHALMOHHBIH PsA U BapHauu-
OHHast KpuBast. Hopma peak-
uuH npusHaka. Konuuecr-
BEHHbIE U KAYECTBEHHbIE
OPU3HAKKH U UX HOPMA peak-
uun. CeoiicTBa MoaupHKa-
UMOHHOH M3MEHYMBOCTH.

I'eneTuka yenoseka.
Kapuorun uenosexa. OcHOB-
HbI€ METOJbI TEHETHKH YeJio-
BEKA. reHeaNOru4eCcKuii,
ONM3HEUOBBIH, LIMTOrEHETH-
yeckHi, OHOXUMHUECKUH,
MOJIEKYIAPHO-TEHETHUECKHH,

H JIeYeHHs reHeTHYe-
ckux Gonesneil. Meanko-
TeHeTHYECKOE KOHCYJBTHPO-
BaHWeE.

W FeHOTHNY.

3anucpIBaTh CXEMbl
AUTHOPHAHOTO CKpEeLLHBa-
HUA, OOBACHATD €T0 LUTO-
JAOrHYeCcKHe OCHOBbI U
pelaTb reHeTHYeCcKue 3a-
Ja4d Ha JUTHOPHAHOE
CKpeLIHBaHUE.

PackpbiBatb co-
JepPKaHue TEPMUHOB U
TIOHSITUH. CLIETIJIEHHOE Ha-
ClieIOBaHHE MPU3HAKOB,
pexoMOHHALMSI TEHOB, re-
HETHYECKHUE KAPThI XPO-
MOCOM, MOpTaHHAA.

Ha3bIBaTh OCHOB-
HBIE MTONIOKEHUS XPOMO-
COMHOM TEOPHH HACNEACT-
BeHHOCTH T. Moprana,
PaCKpBIBATh COAEPKaHHE
pabotel T. Moprana o
CUETIEHHOMY HACNeAOBa-
HUK. 3anUChIBATE CXEMBI
CKPEUIWBAHNS TIPH CLIETT-




NEHHOM HACNEAOBAHUH,
OODbACHATH NPUUHHDI Pe-
KOMOWHALIMH I'€HOB, OIIpe-
ACJIATb YHCJIO IPpynn CLe-
TIJICHUA FE€HOB, pellaTh
FeHETU4ECKHUE 331241 HA
CUENIEHHOE HACNEeN0BA-
HUE.

PackpbiBatb co-
JEPKaHHUE TEPMHHOB U
TIOHATHH. XPOMOCOMHBIH
Hadop, ayTOCOMBI, MOJIO-
BbI€ X POMOCOMBI, FOMOra-
METHBIH IOJI, reTepora-
METHBIH TTONT, CLUENNIEHHOE
C MONIOM HacJieA0BaHNe
NPU3HAKOB.

O0bacHaTL LMTO-
JIOTHYECKHE OCHOBBI XPO-
MOCOMHOTO MEeXaHH3Ma
OTpefeneHus nosa y pas-
NUYHBIX OPTAHU3MOB.

CpaBHuBaTh 3aK0-
HOMEPHOCTH HaCJIeA0OBa-




HHWA l'lpldSHaKOB, CuenaeH-
HbIX H HEC CUCNNCHHbIX

¢ nojioM. Pewats
reHeTHYEeCKHE 3aau Ha
HacCJIeOBaHUE CUEIIeH-
HbIX C NONOM NPU3HAKOB

No7 «OCHOBBI CeNeKLUH U
OHOTEXHONH Y.

Cenekums Kak Hayka
U npouece. 3apoKaAcHUe ce-
JIEKUUH U AOMECTHKALIAS.
Yuenne H. U. Basunosa o
LEHTPaX MPOUCXOXKIAEHHUA U
MHOroo0pa3usa KyabTyPHbIX
pactenmii. LienTpol npowc-
XOKACHUA JOMALTHUX KH-
BoTHbIX. CopT, nopona,
LITAMM.

Wznarate yuenue H.
. BaBuyiosa 0 ueHTpax npo-
HCXOMKACHHUA KYNbTYPHbIX
pPacTeHMH; pa3Nu4aTh UEHTPbI
Ha KapTe MIpPa, CBA3LIBATH WX

PackpbiBatb co-
AeprKaHHE TEPMHHOB U
TIOHATUH: CENIEKLIHsI, COPT,
nopoaa, WTaMm, IOMeCTH-
Kauys, WiH OA0OMAallIHHUBA-
HHE, UEHTPbI MHOTO00pa-
3US M TPOUCXOKIAEHUS
KYJbTYPHBIX PaCTeHUH 1
JKMUBOTHBIX, rHOpUaN3a-
LA, HCKYCCTBEHHBIH OT-
bop.

HazbiBaThk 1 cpaB-
HUBATb OCHOBHbIE HTaMbl
PA3BMTHSA CENEKLIHH.

OueHUBaTh POJTb

Kontpons-
Has padora «Oc-
HOBBI CEeJIeKLIHU U
OHOTEXHONOTHIY




MECTONONOKEHHE C O4araMu
BO3HHUKHOBEHHWA APEBHEHLINX
LUBHJIM3ALHH,

CpaBHuBath copra
KYJILTYPHBIX PACTEHUMN, TO-
pOoAbl AOMALIHUX JKHBOTHbIX
H HX JUKUX NPENKOB.

CeNleKLIMU B 00eCIreueHH!
NpoAOBOAbCTBEHHOMN
0€30MacHOCTH YenoBeye-
CTBa.

Ne8 «IBomouus»

[Nlpeanoceunky BO3-
HUKHOBEHUSA 3BOIOLIMOHHON
TEOPHU. JBONIOLIMOHHAS TEO-
pust H €é MecTo B OHONIOTHH.
BriiusiHie 3BONIOLUUOHHON
TEOPUH HA pa3BUTHE OHONO-
MM U APYTHX HAYK.

CBuaeTensCcTBa 3BO-
moumu. [Maneonronoruue-
CKHE: MOCNEN0BATENbHOCTD
NOABJIEHNS BUAOB B NANEO-
HTONOTHYECKOH JIETOTTHCH,
nepexonnsie Gopmbl. Bro-
reorpaduyeckue; CXOACTBO U
paznuyune payn u Gaop ma-
TEPUKOB H OCTPOBOB. IM-

PackpeiBath co-
AeprKaHHE TEPMHHOB U
NOHATUH HBONIOLMS, Ne-
pexonHblie Gpopmbl, Guo-
TeHEeTHYeCKHE PAIb, BU-
AbI-3HAEMHKH, BUIbI-
PENUKTBI, 3aKOH 3aPOAbI-
IIEBOTO CXOACTBA, OHore-
HETHYECKWH 3aKOH, TOMO-
NOTHYHbIE U AHAIOTHYHBIC
OpraHbi, pyIHMEHTAPHbIE
OPTaHbI, ATABH3MBI,

IepeuncnsaTe oc-
HOBHbIC 5Talbl Pa3BHTHA
3BOMIOUUOHHON TEOPUM.

XapakTepuzoBaTh

Kontporne-
Has padora «IBo-
MO LU




OPHONOrMYECKHE. CXOACTBA U
paznuyuus SMOPHOHOB Pa3HbIX
BHZIOB [T03BOHOYHBIX. CpaB-
HUTEIbHO-aHATOMHYECKHE:
TOMOJIOTUYHBIE, aHAJIOTHY-
HbI€, PYAUMEHTAPHbIE Opra-
Hbl, aTapu3mbl. Moaekyasip-
HO-OMOXHUMHYECKHE: CXOCT-
BO MEXAHM3MOB HAaCNeACT-
BEHHOCTH H OCHOBHbIX METa-
Gonnuecknx nyTei y Bcex
YWBBIX OPraHHW3MOB.
JlemMoHcTpauuu:

CBUAETENbCTBA 3BOMOLNU;
NaNeOHTONOMMYECKHE,
Ouoreorpapuieckue, aM-
Opuonoruveckue, CpaBHH-
TE/1bHO-AHATOMHYECKHE,
MOJEKY ISIPHO-
OHOXHMHYECKHE.
IlpuBoauTe Npu-
MepbI nepexoaHbix Gopm
Opranusmos, punoreqe-
THYECKUX PAAOB.
IMpusoauTe $op-
MYJHPOBKH 3aKOHOB OHO-
FEHETHYECKOTrO U 3apo-
JBIIEBOTO CXOACTBA.




OueHka nHAMBUAYaANbHBIX 00PA30BATENbHBIX NOCTHKEHHH MO Pe3yabTaTAM TEKYLUEro
KOHTPOJIS TPOM3BOAUTCA B COOTBETCTBHU ¢ YHHBEPCATLHOI LIKaNnoi (Tabiuua).

KauecTBeHHasl OLleHKa WHAWBHAYAJIbHBIX
[TpoueHT pe3ynb- -
o0paszoBaTeNIbHLIX JOCTHXEHHH
TATUBHOCTH (IIPABHJIb- =
Oann (ormer- .
HblX OTBETOB) xa) BepOaNbHBIH aHaJIor
90 +~ 100 5 OTJIMYHO
80 + 89 4 XOpouIo
70+~ 79 3 YAOBJIETBOPUTENILHO
HE YAOBNETBOPH-
menee 70 2 yA P
TENbHO

Ha 3T1ane npoMe)xyTOYHOMH ATTECTALIMU NO MEAUAHE KA4ECTBEHHBIX OLUEHOK HHIWBUY-
anbHBIX 0OPA3OBATENbHBIX NOCTHIKEHHUI IK3aAMEHALMOHHON KOMUCCHEH OnpenenseTcs uHTe-
rpalibHast OLIEHKA OCBOSHHBIX ODYUYAKIMMHUCS MPOPECCHOHANBHBIX W ODUUX KOMITETEHHH KaK
Pe3yJIbTaTOB OCBOEHHS yueOHOH AMCUMITITHHBL



