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1. HOACHUTEJIBHAS 3AIIMCKA YYEBHOI'O IPEIMETA
OA.13 BUOJIOTUA

1.1. Ob6aacTh NpUMeHeHHs POTrPaMMBbI

Pabouas mporpamMmma y4eOHOTO MpeaMeTa SBISCTCS YacThO MPOTPAMMBI IMOATOTOBKHU
KBATH(UIIMPOBAHHBIX CHCIUAIMCTOB M ciaykamux 1o crnenuanbHoctd CIIO  38.02.08
«Toprosoe neno».

1.2. MecTo npeaMeTa B CTPYKTYpPe OCHOBHOI nmpogeccuoHaAIbHOM’
o0pa3oBaTe/ibHOI NPOrPaMMBI:

JlucuumiuHa OTHOCUTCS K 00IIeo0pa3oBaTelbHOMY LUKIY Yy4eOHOro IUIaHa II0
CHEUAJIbHOCTH U SBJISIETCS 00111€00pa30BaTeIbHON AUCIUIIIIMHOM.

1.3. lleau u 3a1a4u npeaMera — TpeOOBAHUA K Pe3yJbTATAM OCBOCHHUS NPeaMeTa.

Lenp m3ydenust ydaeOHoU mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00y4JaloIMMUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUN UCIOJIb30BaTh 3TU 3HAHUS JIs TPAMOTHBIX JCHCTBUMN B
OTHOIIEHUH 0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctiwkenne 1enu wulydeHus ydeOHoro mpenmera «buonorus» obecrneunBaeTcs
pELIEHHEM CIIEIYIOIUX 3aau:

— OCBOCHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUN O OMOIOTMYECKUX TEOPUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiIaX, CIYKallMX OCHOBOU I (OPMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAy4YHOW KapTUHE MHpa; O METOAAaX HAyYHOTO IO3HAHUS;
CTPOCHUH, MHOTOOOPa3MM W OCOOCHHOCTSX J>KHMBBIX CHCTEM PA3HOTO YPOBHS OpraHHW3alluy;
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

— ¢opMupoBaHrEe y 00y4arONIMXCs MO3HABATEIHHBIX, HHTCIUICKTYAIBHBIX H TBOPYECKHX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUH HAYYHBIX B3TJISOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPTaHHU3AIINU;

— CTaHOBJIIEHHE Yy oOOydaromuxcst oOIie KynbTypbl, (yHKIIMOHATBHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSCHSATH W OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MHUpa KUBOW MPUPOJLI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

— ¢dopMHUpOBaHKE Yy 00YUAIOIIUXCS YMEHUM HILTIOCTPUPOBATH 3HAUYEHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

— BOCHUTaHHe YOEXKAEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIOBEKOM >KHUBOW MPUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STUYECKUX HOPM TPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

— OCO3HAHUE IIEHHOCTU OWOJIOTHYECKUX 3HAHUH ISl TOBBIIMICHUS] YPOBHS IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

— TpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUH B MTOBCEIHEBHOM JKU3HU ISl OLICHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH IO OTHOIICHUIO K OKpYXalolled cpene, COOCTBEHHOMY
3I0POBBIO; 0OOCHOBAHHE U COONTIOACHUE MEP NMPOPUITAKTUKH 3a00JICBaHUH.

TpeGoBanus K VIAHUPYEMBIM pe3yJIbTATaM

JIMYHOCTHBIE

B cTpykType TUYHOCTHBIX PE3yNIbTaTOB OCBOCHMS MpeameTa «buoyiorus» BbIACIECHbI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOIIUMUCS POCCUUCKON TPAKIAHCKOM MIEHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOTIPEIETICHUIO;

HaJIM4YMe MOTHUBALIUU K OOYYEHUIO OHOIIOTHH;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN TUYHOCTU HAa OCHOBE KITFOUEBBIX
[IEHHOCTEH M HCTOPUUYECKUX TPAJAUIIUNA PA3BUTHUSI OMOJIOTHYECKOTO 3HAHUS;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloUIMXcs PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH
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[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMH CHCTEME OUOIOTHYECKOTO 00pa30BaHHS,

HaJIM4YUe HKOJIOTUYECKOTO TPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
JKU3HCHHBIC TIJIaHBIL.

MeTanpeamMeTHbie

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS MPOTPAMMBI CPEAHET0 00IIero oopasoBaHus
JOJI’KHBI OTPAXKATh:

OBnazieHne YHUBEPCAIbHBIMU YUEOHBIMU NO3HABAMENbHBIMU IEACTBHUSIMU:

bazoevie n1ocuieckue 0eticmeus:

— CaMOCTOSITeNTLHO (OPMYIUPOBATh M aKTyaTU3UPOBATh MPOOIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

— UCTOJBL30BaTh MPH OCBOSHUW 3HAHWHA NMPUEMBI JIOTHYECKOTO MBINUICHUS (aHAIH3a,
CHHTE3a, CpaBHEHHMS, KiIacCH(pUKAIMK, OO0OOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHUX
NOHITHIA (BBIACIATh WX XapaKTepHbIC MPU3HAKH, YCTAHABIWBATH CBSI3U C JIPYTUMHU
MTOHSATHSIMH ),

— OmpeAeNsATh LEIH ACSITeILHOCTH, 33/1aBas TMapaMeTpbl U KPUTEPUH UX JOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEIbHOCTU C TIOCTABJICHHBIMU IIENISIMU;

— WCTOJB30BaTh OMOJOTHYECKHE TOHATHUS IS OOBSICHCHHS (AKTOB W SBICHUH YKHBOU
PUPOJIBI;

— CTpPOWTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M NMPOTHUBOPEUHUsI B PACCMaTPUBAEMbIX SIBICHUAX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJTFOYCHUS,

— MPUMEHSTh CXEMHO-MO/IEJIbHBIE CPEICTBA ISl IIPE/ICTABICHHSI CYIIIECTBEHHBIX CBSI3eH U
OTHOIIICHUN B HU3y4ae€MbIX OMOJIOTMUECKHX OOBEKTaX, a TAKXKE MPOTHBOPEYUH Pa3HOr0 pPOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HUCTOUHUKAX;

— paspabarblBaTh TIUIAH pEIMICHUS TPOOJEMBI ¢ YYETOM aHAIU3a HMEIONUXCS
MaTepuaibHBIX 1 HEMaTEepUAIbHBIX PECYpPCOB;

— BHOCHTH KOPPEKTUBHI B JIEATEIHBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

— KOOPJWHUPOBATh M BBITIOJNHATH PabOTy B YCIOBHSX PEAbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIeM;

bazosvle ucciedosamenvpcexue 0eticmeust:

— BIIAQJACTh HAaBBIKAMU y4eOHO-UCCIICJIOBATEILCKOH M TMPOCKTHOW JESITeITBHOCTH,
HaBBIKAMHU  pa3pelieHus mpoOieM; o0nanaTh  CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOUCKY METOJIOB PEHICHUS MPAKTHYECKHUX 33Ja4, MPUMCHCHHIO Pa3IMIHBIX
METOJIOB TIO3HAHUS;

— WCHOJB30BaTh Pa3jMUHbIC BUIBI JICATSIHHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUS, €TI0
UHTEPIIPETAINH, TPEOOPa30BAHUI0 M MPUMEHEHHUIO B YYEOHBIX CHUTYyallUiX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

— (dopMupoBaTh HAy4YHBIA THUMN MBIIUJICHHUS, BIAJEeTh HAYYHONH TEPMHHOJIOTHUEMH,
KITFOYEBBIMH ITOHATHSAMHA H METOJIaMU;

— CTaBHUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON JNEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

— BBIIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBS3U M aKTyallU3UpPOBATh 3a]ady, BBIJIBHTATh
TUTOTe3y €€ pemieHHus, HaXOJWTh apryMEHTHl IS JIOKa3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

— aHAJIM3UPOBATh IOJYYCHHBIC B XOJIe PEIICHHS 3aJa4dl Pe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

— OCYIIECTBIISATH IIeJICHATIPABIICHHBINM TTOUCK MEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B
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po(hecCHOHATLHYIO CPey;

— YMeTb IEpPEHOCUTh 3HaHMS B IIO3HABATEIIBHYIO M IIPAKTUYECKyH0 0O01acTu
KU3HEJEATEIHOCTH;

— YMETbh MHTErpPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTell;

— BBIABUraTh HOBBIC HJIEH, TMpeAiiaraTh OpUTMHAIBHBIC TMOAXO/bl U PEIICHUS; CTAaBUTh
npoOJIeMbl U 3aJauu, JIONyCKaroIue albTepHATUBHbIEC PELLICHHUS;

Oeticmaus no pabome ¢ uHgopmayuen:

— OpHEHTUPOBATbCS B paA3IMUYHBIX HCTOYHHUKAX HHGPOpMaLMU (TEKCTe Yy4eOHOro
ocoOusi, Hay4yHO-NOIYJIIPHOW JUTEepaType, OHOJIOTMYECKUX CIIOBapsAX M CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAIM3UPOBAaTh MH(MOPMALUIO pa3IMYHBIX
BUAOB U (opM mpencTaBieHHs, KPUTHYECKHM OICHMBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

— (opMyIHpOBaThH 3aMpPOChl U MPUMEHATH Pa3IMYHbIE METOBI MPH MOUCKE M 0TOOpE
O6uonornyeckoi HHGopMaIy, He0OXO0IMMOM /1JIs BHIIOJIHEHUS y4eOHBIX 3a/1a4;

—  npuoOperaTb  ONBIT  HWCHOJB30BaHUS  HMH(OPMAIOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPLIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHBIX TTOMCKOBBIX
CHUCTEM;

— CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OPMY IpEACTaBIECHUS OMOJIOrMYECKON
uH(popMaImH (CXeMbl, FPapUKH, AUATPAMMBbI, TAOJIHIIBI, PUCYHKH U JIp.).;

— HCHOJb30BaTh HAYYHBIM SI3bIK B KauecTBE CpEJCTBa MpH paboTe ¢ OMOJIOrMYecKon
uHpOpMaLKel: TPUMEHITh XUMHUECKUE, (PU3NIECKUE U MAaTEeMaTHYECKHUE 3HAKU U CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJIb30BaThb M IpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

— BIIQJIeTh HaBBIKAMHU PACIO3HABAHUS M 3aIUUTHl MHpOpMaLUU, HH(YOPMAIMOHHON
0€30MacHOCTH INYHOCTH.

OBnazieHne yHU8epcanbHbiMU KOMMYHUKAMUBHLIMU TEUCTBUAMU:
obwenue:

— OCYIIECTBJISATh KOMMYHHUKAllMM BO BCEX cdepax >KU3HU; aKTUBHO YYacTBOBATh B
JMAJIore WIW JUCKYCCHHM IO CYLIECTBY OOCyKJaeMol TeMbl (yMEHHE 3aJaBaTb BOIPOCHI,
BBICKA3bIBaTh CYXJIEHUS OTHOCUTENIBHO BBIMOJIHEHUS TNpeasaraeéMoi 3ajlaud, y4YUTHIBATh
MHTEPECHI U COTIaCOBaHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM JUCKYCCHH);

— pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHUS, NOHUMATh 3HAUY€HHE COLUAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYAIlHid; YMETh CMATYaTh KOH(IUKTHI U
BECTH IIEPETOBOPHI;

— BIIAJIETh Pa3IMUHBIMH CIIOCOOaMM OOILEHUS U B3aUMOJIEHCTBUS; TOHUMATh HaMEPEHUS
JpYTUX JIOAEH, IPOsIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU (opme
(bopMyITHUpPOBATH CBOM BO3PAKECHHUS;

— pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

COBMECMHAsL 0esIMeNbHOCb.

— MOHMUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ HHIMBHIyaTbHON pabOTHI TIPU
peleHny OHOIOruYeckoi MpolieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOH 3a/1auH;

— BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JECUCTBUIL, ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KakJI0T0 YjeHa KOJUIEKTHBA;

— TNPUHUMATH LEJNb COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ JIOCTHKEHHWIO: COCTABJIATH IUJIaH JEHCTBHM, paclpelessiTb PO C Y4ETOM
MHEHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

— OLIEHUBAaTh Ka4eCTBO CBOETO BKJIA/Ja M BKJIaAA KaXJIOT0 YyYaCTHHKA KOMAH[bl B OOLIMIi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;



— IpeJyiaraTb HOBBIE MPOEKTHI, OLEHUBATH UAEU C MO3ULIMU HOBHU3HBI, OPUTHHAIBLHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

— OCYILECTBJIATh TIO3UTUBHOE CTPATETHUECKOE ITOBEJICHHE B PA3JIMYHBIX CHUTYaIHSX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

Osnadenue ynugepcaibHbIMUu pe2yiamueHbIMU 0eUCmeUusmMu:
camoopaanuzayusi:

— HWCIOJB30BaTh OMOJOrMYECKHE 3HAHUS JUIS BBIIBICHUS NPOOJIEeM M WX PEUICHUS B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

— BBIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU IEJIEBbIE U CMBICIOBBIC YCTAHOBKH B
CBOMX JEHCTBHAX M IOCTYIKaX IO OTHOLIEHHIO K >XHBOW INPHUPOJAE, CBOEMY 310POBBI0 U
3I0POBBIO OKPYKAIOIINX;

— CaMOCTOSITEIbHO OCYILECTBIIATh [T03HABATEIbHYIO ACATEIbHOCTb, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Ja4l B O0O0pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

— CaMOCTOSATENBHO COCTABIIATh IUIAH PEHICHUS NPOOJIeMBl C YYETOM HMMEIOUIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U NPEIOYTEHUH;

— JIaBaTh OLIEHKY HOBBIM CHTYallHsIM;

— pacUIMpATh paMKH y4eOHOIO IpeAMEeTa Ha OCHOBE JIMUYHBIX NPEINOYTEHUH;

— JleNaTh OCO3HAHHBIH BBIOOP, APrYMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH 32
pelLIeHHE;

— OILIGHUBATh MIPHOOPETEHHBIN OIIBIT;

— cnocoOcTBOBaTh (OPMHUPOBAHUIO M HPOSBICHUIO LIMPOKOW 3PpYAMIIMU B PAa3HbBIX
00J1acTsX 3HAHUI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHB;

CAMOKOHMPOTb:

— J1aBaTh OILIEHKY HOBBIM CHTYallUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSM;

— BIJIQZICTh HAaBBIKAMH TI03HABATENFHOW peQIIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JeMCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB U OCHOBaHMM; UCIOJIb30BATH TPUEMBI
peduiekcuu s OIICHKH CUTYAIMH, BRIOOpPAa BEPHOTO PEIICHUS;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHUKEHHUIO;

— MPUHUMATh MOTHBHI M aQpTYMEHTHI JIPYTUX MPH aHAIN3€E PE3YIIbTATOB JIESATEIHLHOCTH;

npuHamue ceos u Opyeux:

— TPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U IOCTOMHCTBA;

— IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NP aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

— TPHU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMINOKH;

— pa3BUBaTh CHOCOOHOCTh MOHMUMATh MUP C MO3ULMH APYroro 4eJ0BeKa.

IIpenmerHbIe

IIpenmertnsie pe3yinbTaThl ocBoeHUs mporpaMmbel COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKIIOYAIOT crienu(udeckue s y9eOHOro mpenMera «BHoiorus» HaydHbIe 3HAHWS,
YMEHUSI U CIOCOOBI JEHCTBHI MO OCBOEHHUIO, MHTEpPHpETalMd M MpeoOpa3oBaHUIO 3HAHUH,
BUJBI JCSATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHWS W NMPHUMEHEHHWIO 3HAHWHA B Pa3IMYHBIX
y4eOHBIX CUTYallUsX, @ TAK)KE B pEalIbHBIX )KU3HEHHBIX CUTYAllUsAX, CBA3aHHBIX C OHOIOTHEH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS YyUeOHOTO TmpenMeTa «BHOJOTHSY» — TOIKHBI
OTpakaTh:

- ¢(hOpMHUPOBAHHOCTh 3HAHWH O MECTE€ W POJIM OHOJIOTMH B CHCTEME HAYYHOTO 3HAHWS;
(GYHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa /IS peIlieHUs )KU3HEHHBIX PoOIeM;

- chOpMUPOBAHHOCTh ~ YMEHHS  PAacCKphIBaTh  COJCpKAHWE  OCHOBOITIOJIATAOIIIX
OMOJIOTUYECKUX TEPMUHOB U TIOHATHUH: JKU3Hb, KIETKA, TKaHb, OpraH, OpraHW3M, BH],
MOMYJISALINSI, YKOCHCTEMa, OMOIIeH03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIieHue
SHEPIuun), roMeocTa3 (caMoperynsanus), OHocuHTe3 Oenka, CTPYKTYpHas OpraHM3alus >KUBBIX
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CUCTEM, JUCKPETHOCTb, CaMOpETYJISILINS, CaMOBOCIIPOU3BEICHUE (penpoaykius),
HACJIEICTBEHHOCTh, HW3MEHYHBOCTb, HHEPrOo3aBUCHUMOCTh, POCT M pa3BUTHE, YpPOBHEBas
OpraHu3aIus;

- chopMHpOBAaHHOCT, ~ YMEHHS ~ PAacKpblBaTh  COJAEpX aHHE  OCHOBOIOJATarollnux
OMOJIOTMYECKUX TEOPHUM M TUIMOTE3: KIETOYHOM, XPOMOCOMHOM, MyTallMOHHOM, SBOJTIOLUOHHOM,
MPOUCXOXKACHUS KU3HU U YEIOBEKa,

- chopMHpPOBAHHOCTH YMEHUSI PACKPBIBATH OCHOBOIIOJIATAIOIINE OMOTOTHYECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens, T. Moprana, H.M. BaBuiosa, O. I'ekkensa, ®. Mromiepa, K.
boapa), rpanuiibl UX IPUMEHUMOCTH K JKUBBIM CHCTEMAM;

- IpUOOpPETeHHE ONbITa MPUMEHEHHs] OCHOBHBIX METOJOB HAy4yHOTO MO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHu3aIH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA, BHIABUKCHUS TUTIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCICIYEMBbIMU BEIMYMHAMH, OOBSCHEHHS MOJNYYEHHBIX PE3YJIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHIA, TECOPHIl U 3aKOHOB;

- chopMHPOBAaHHOCT YMEHHS BBIJICIATH CYIIECTBEHHBIC IPU3HAKH BHPYCOB, KIETOK
OPOKAPUOT M DYKAPHOT; OIHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOTeOIIEHO30B U JIKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHA BEIIECTB W IPEBPAIICHUS
SHEPruu B KIETKe, (DOTOCHMHTE3a, MIACTHYECKOr0 M IHEPreTUYECKOro OOMeHa, XeMOCHHTE3a,
MHUTO3a, M€i03a, OIUIOJOTBOPEHHUS, PAa3BUTHUA M Pa3MHOXKEHUS, WHIAUBUIYaTbHOTO Pa3BUTHUSA
opranu3mMa  (oHTOreHesa), OopbObI 32  CYIIECTBOBaHME, E€CTECTBEHHOIO  OTOOpa,
BHJ1000pa30BaHMsl, TPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHusl, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTCHHBIX M3MEHEHHMH B HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U MIPEBpalllCHUE SHEPTUU B Onocdepe;

- copMHpPOBAaHHOCT, yMEHHS MPUMEHSTH [OJTYYCHHbIE 3HAHHUS JJs OOBSICHEHHS
OMOJIOTMYECKUX MPOIECCOB U SABJICHUM, JIsl MPUHATUS TIPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
JKU3HU C IeNbI0 obecriedeHus: 0€30MacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbSI OKPYKAIOIINX JIOICH,
coOoIeHnsT  370pOBOTO o0pa3za »KW3HH, HOPM TPaMOTHOTO TIOBEJICHHUS B OKpYyXKarollen
MPUPOHON cpelle; MOHMMaHHe HEOOXOIMMOCTH HCIONIb30BAHUS JIOCTHKEHUH COBPEMEHHOMU
OMOJIOTHH ¥ OMOTEXHOJIOTUH ISl palliOHAIBFHOTO MPUPOIO0TIOIH30BAHNS;

- chopMHpOBAaHHOCT, ~ YMEHHUS ~ peliaTh  OHONOTMYECKHE  3aJauyd,  COCTaBISThH
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAaHUS [JI1 pPa3HBIX THUIOB HACJIEIOBAHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEIIECTB M DHEPTUU B HKOCHCTEMax (LEMU MUTaHUS,
MIUIIEBLIE CETH);

- chopMHpPOBAaHHOCTh YMEHHMH KPUTHYECKH OLIEHWBATh WH(OPMALNIO OHOIOTUYECKOTO
COJIepXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBoM HWH(OpMaNMK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); WHTEPIPETHPOBATH ATHUECKUE
aCIeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OMOJIOTHH, MEUITNHE, OMOTEXHOJIOTHH; pACCMaTPUBATh
rI100aNbHbBIE YKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

- chopMHpOBAaHHOCT, yMEHMI CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U  YCTHBIC
COOOIIIEHUSI Ha OCHOBE OMOJOTHYECKON WH(OpMAIMU M3 HECKOJbKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN arnmapar OMOJIOTHH.

BrinmyckHHMK, OCBOMBIIMK  00pa3oBaTeNbHYI TMporpaMmy, JIOJDKEH  o0JjajgaTh
CIEeIYIOIUMU 00IMMH KoMIieTeHIusaMu (nasiee - OK):

OK O01. BeiOuparh cnocoObl pemieHus 3aaad MNpo(ecCHOHAIBHON JesITeNbHOCTH
MPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM;

OK 02. HMcnonp30BaTh COBPEMEHHBIE CPEACTBA ITOMCKA, aHAJIW3a U HMHTEpIpETALUU
uHpopManuu ¥ MH(DOPMAIMOHHBIC TEXHOJIOTMU MJI BBHIMOJTHEHHs 3a1ad MpodeccuoHaIbHON
JeSITEIbHOCTH;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaH/IE;



OK 05. Ocy1iiecTBiATh YCTHYIO U MHUCbMEHHYI0 KOMMYHUKAIIMIO HAa TOCYJapCTBEHHOM
s3pike  Poccuiickoii ®enepanii ¢ y4€TOM OCOOCHHOCTEH COLMAIBHOTO W KYJIBTYPHOTO
KOHTEKCTA;

OK 06. TIlposBiasiTh TIpakIAaHCKO-MATPUOTHYECKYIO IO3UIMI0, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJCHUE HA OCHOBE TPAJAMIIMOHHBIX POCCHUMCKUX JTyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMM MEXHAIIMOHATIBHBIX U MEXKPEIUTHO3ZHBIX
OTHOLLICHUMN, TPUMEHSATH CTAHAAPTHl AaHTUKOPPYIIIUOHHOTO TTOBEACHUS;

OK 07. CopeiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIICH CpelIbl, PecypcocOEpEKEeHHUIO,
NPUMEHSTh 3HaHWS OO0 W3MEHEHHWU KIUMaTa, MPUHIMIB OEpexIJIMBOTO IMPOU3BOJICTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BBIYAMHBIX CUTYAILIMSIX;



2. CTPYKTYPA 1 COAEPKAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0beM y4eOHO# HATPY3KHU U BU/IbI Y4eOHOH padoThl

MPUKJIAJTHOI0 MOYJIsA)

. Konuuecmeo
Bup yuedHoii padoTbl
uacos

O0Bém o0pasoBaTeIbHOI HATPY3KH 72
Bcero 3ansaTmii 72
B TOM YHUCIJIE:

nabopaTopHble padOThl U MPAKTUYECKUE 3aHATHS 22
IIpodeccnonabHO-OPHEHTUPOBAHHOE co/iep:KaHue (comepxkanue 6

Dopma npomesicymounoii ammecmayuu — ougppepenyuposannsiii 3auém (4 cemecmp)
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2.2. TemaTu4yeckui NJ1aH U coaep:kanue yaeoHoro npeamera O/1.13 buosnorus

Oo0bem, ®opmupyembie | Ypose
aKag. 4/ B oomue Hb
TOM YHUCJIe U 0CBOEH
HanmenoBanue Conep:xxanue yueOHOro MaTepuaJia u (pOpMbl OPraHU3aALMU JAeATeIbHOCTH B (popme npogeccuoHaIb us
pa3/1esioB U TeM o0yuarommxcsi NpaKTUyec Hble
KOM KOMIETEeHI[HH
MOJATOTOBK
U, aKaa 4
1 2 3 4 S)
Tema 1. Buosiorusi Kak Hayka 2
Coaep:xanue yueOHOIro MaTepuaJia OK 02, OK 05,
OK 07, OK 08,
1.1. Buonorus Kak HayKa 1. Buonoeus kax unayka. CBsi3b OHOJIOTHUU C 061i1eCTBeH}“H)IMI/I, TGXHI:I‘ICCKI/IMI/I Hu OK 09
IpYTMMH €CTeCTBEHHBIMH Haykamu, (punocodueid, STUKOM, 3CTEeTUKON U IPaBOM. 1
Ponp Ouonmormum B (QOpMHpPOBAHUU COBPEMEHHOM HAy4HOM KapTUHbI MHpa.
Cucrema OMONIOTHUECKUX HAYK. 1
Memoowi nosnanus ocugoti npupoosl (HaAOMIOJIEHUE, DKCIIEPUMEHT, OIHMCAHHE,
u3MepeHue, KiaccupuKalnus, MOJETUPOBAHUE, CTAaTUCTUYEeCKas oO0padoTka 1
1.2. Meronpl no3HaHus JIAHHBIX )
KUBOU MPUPOIBI
JlabopaTopHbie padoThl U NPAKTHYECKHE 3aAHATHSA
2. llpaktuueckas pabora Ne 1. Hcmonb3oBaHHME pa3lIUYHBIX METOJOB MPH 1 3
M3Y4YEHUU OMOJIOTUYECKUX O0BEKTOB
Tema 2. ’KuBble cucTeMbI H MX OPraHU3AIUA 1

2.1. buonornueckue

Conep:xanue yueOHOro MaTepuaJia
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CHUCTCMBI, TPOUECCCHI U UX

3. JKusvle cucmemvl (buocucmemvl) Kkak npeomem uzyderus ouonocuu. OTindue

U3y4eHUe JKUBBIX CHCTEM OT HeopraHudeckod mnpuponabl. CBoiicTBa OHOCHCTEM M HX OK 02, OK 05,
pasHooOpasue. YPOBHH OpraHM3alM¥ OMOCHCTEM: MOJEKYISPHBIH, OpraHOMIHO- 1 OK 07, OK 08, |,
KJIETOYHBIH, OpraHNU3MEHHBIM, MONYJISILUOHHO-BUIOBO, 9KOCHUCTEMHBIN OK 09
(OmoreoneHOTHYECKUIT ), OOCHEPHBI.
Tema 3. XumMHnuyecKuii cOCTaB U CTPOEHHE KJIETKH 10
Ilpogheccuonanvro-opuenmuposannoe codepoicanue (cooepicanue NPUuKIaOHO20 6
. Mooyns)™*
3.1. XuMuueckuii coctaB f ) = OK 02, OK 05,
4. *Xumuueckuil cocmag knemxu. XumuuecKue d1eMeHmMbl: MAKPOIIEMEHMbL,
kietku. Boma u OK 07,0K 08, |2
MUKpoanemenmsl. Booa u munepanvnule eewjecmea. Ousuxo-xumuieckue
MHWHEpAIbHBIEC BENIECTBA 1 OK 09
npoyeccyl, npomexaroujue 8 Hcusvlx cucmemax. OyHKyuu 600bl U MUHEPATLHBIX
sewecms 6 kiemxe. Iloooepoicanue ocmomuuecko2o banaunca.
5. *benxu. Cocmas u cmpoeHue 6enKos. AMUHOKUCIOMbL - MOHOMEPbLL OENKO8. OK 02. OK 05
Heszamenumvle u 3ameHumvle aMUHOKUCIOMbL. AMUHOKUCTIOMHEBIN cocmas. YpoeHu ' '
3.2. benku. CocraB u . OK 07, OK 08,
cmpyKkmypol  0e1K080lU MONEKYIbl (NepeuuHas, 6mMopuyHas, MmMpemudHas U 1 2
CTpOeHHE OEJKOB . OK 09
yemeepmuunas cmpykmypa). Xumuueckue ceovcmea  benxkos.  Buonozuueckue
@yHKyuU benxos.
6. *@Depmenmovr - oOuonoeuueckue xamanuzamopvl. Cmpoenue ¢hepmenma: 2
akmuenwvlli yewmp, cyocmpamuasn cneyuguynocmo. Kogepmenmol. Bumamunul. 1 OK 02. OK 05
3.3. ®epMeHTHI - Omauyusi hepmenmos om HeoOpeaHuyecKux Kamaiu3amopoa. ' '
OK 07, OK 08,
OMOJIOTHYECKHIE OK 09
KaTaIN3aTopPbl Jlabopamopnsie pabomsl u npaxmuuecKue 3aHAMUA 3
7. *Jlabopamopnas paboma Ne 1. Hzyuenue kamanumuyeckou axmueHOCMU 1

Gepmenmos (Ha npumepe amunazvl UL Kamaidasol).
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3.4. Yraesoapl. JIunuael.

8. *Venesoovl: monocaxapuowl (2noxo3a, pubosza u de3oxcupubosa), oucaxapuovl
(caxaposa, nakmosza) u noaucaxapuovl (Kpaxman, eIuUKo2eH, Yerntl03a).
buonocuueckue hynxyuu yenesooos.

Jlunuovr:  mpuenuyepudsl,  Gocporunudvi,  cmepoudwvl. I uopoghunvro-
euopogobnvle  ceoticmsa. buonocuuweckue Gynxyuu aunudos. CpagneHue
V2ne60008, beKos U IUNU008 KaKk UCMOYHUKO8 IHEPIUL.

OK 02, OK 05,
OK 07, OK 08,
OK 09

3.5. HyknenHoBbie
KUCHOTEL. AT

9. *Hyxneunogvie xuciomwi: JHK u PHK. Hykieomuovl - MoHOMEDDL
HyKieunosvix kuciom. Cmpoenue u ¢ynxkyuu JHK. Cmpoenue u ¢ynxyuu PHK.
Buowvt PHK. AT®: cmpoenue u ¢hynxyuu.

OK 02, OK 05,
OK 07, OK 08,
OK 09

3.6. Ucropus 1 MeTOIBI
W3YYEHUS KIIETKU.
Kiterouynas teopus

10. Humonocus — mnayka o «xnemxe. Kiemounas meopuss - npumep
83aumooeticmaus uoeu u Gakmos 6 HaAyuHoOM no3Hanuu. Memoowi u3yuenus
KIlemKU.

3.7. Knerka kak
LEJIOCTHAS KUBas
CHCTEMA

11. Knemka wxax wyenocmunas owcusas cucmema. OONIME TNPU3HAKA KIIETOK:
3aMKHyTas HapyxHas mMemOpana, monekynsl JIHK kak reHermyeckwii ammapar,
cucTeMa cuHTe3a Oenka.

THmbl KIETOK: dyKapHOTHUYECKass M Mpokapuotuieckas. OCOOCHHOCTH CTPOCHUS
npokapuoTudecko  kietku. Knerounas  creHka  Oakrtepuit.  CtpoeHue
9YKapuOTHYeCKON KiIeTKU. OCHOBHBIE OTJIWYMS PACTUTEIBHOM, JKMUBOTHOM H
rpubHOil kieTku. IlOBEpXHOCTHBIE CTPYKTYphl KJIETOK - KIJIETOYHas CTEHKa,
[JIMKOKAJIMKC, uX pyHkuuu. [lnasmarnueckas MemOpaHa, €€ CBOMCTBA U (PYHKIIMU.

3.8. Ctpoenue
AYKapUOTHUYECKOU KIIETKU

12. qumonnasma u eé opeanoudwr. OqHoMeMOpanHble opranou sl kinetku: IIIC,
annapat [ompmxu, au3ocoMbl. IlomyaBTOHOMHBIE — OpraHOWIBl  KJIETKH:
MUTOXOHJIpUM, IUIacTUAbl. IIpomcxoxneHne MHUTOXOHAPUN M IIacTHI. Bunuel
mnactua. HememOpaHHBIE OpPraHOWIBI KJIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTP,
LEHTPUOJIN, PECHUYKH, )KITYTUKHA. DYHKIIMY OPraHOUI0B KJIETKH. BKiroueHusl.
SAnpo — perynsatopHblii neHTp kietku. CrTpoeHue sjpa: saepHas 000J0uKa,
KapHoIlIa3Ma, XpPOMATHH, SAPBIIKO. XpPOMOCOMBI.

TpaHCcHopT BENIECTB B KIIETKE.

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09

JlaGopaTopHble padoThI M NMPAKTHYECKUE 3AHATHS
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13. Jlaboparopnas pabota Ne 2. V3yueHue CTpOCHHS KICTOK PACTCHUMN, )KUBOTHBIX
U OaKTepHil oI MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIPENaparax U X OMUCaHHUE.

Tema 4. ’KuzneaeaTeJbLHOCTh KJIETKHA

4.1. OOMeH BEIIECTB, WIH
METa0O0IH3M.
IInactuueckuii 0OMeH.
doTocuHTE3. XEMOCHHTE3

14. Obmen sewecms, nnum MeTabOIU3M. ACCUMIIIANMS (TIACTHYECKUNA OOMEH) U
JTUCCUMMIIALINS  (PHEPreTUYecKuii OOMEH) - JB€ CTOPOHBI E€IUHOTO Ipolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPrUUM B MOHUMaHUH
metabonu3ma. Tunvi oomena eewyecms: aBTOTpo(dHBIM U rereporpodHsrii. Poib
dbepMeHTOB B OOMEHE BEILECTB U MPEBPAILICHUU YHEPTHH B KiIeTKe. DOTOCHHTE3.
CeeroBass u TemHOBas ¢as3pl  (¢orocuHTe3a. Peakmum  QoTocuHTE3A.
O¢ddextuBHocTh PoTOCHMHTE3a. 3HaueHHe (OTOCHMHTE3a Ui KU3HM Ha 3emiie.
Bnusaue ycnmoBmii cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €O
MPOAYKTUBHOCTH y KYJIBTYpPHBIX PAacTeHUH. XEMOCHHTE3. XE€MOCHHTE3UPYIOIIHE
OaxkTepuy. 3HaYCHHE XEMOCHUHTE3a I )KU3HU Ha 3eMIIe.

4.2. DHepreTHYecKuii
oOMeH

15. Duepeemuuecxkuii obmen 6 knemke. PacmienieHHUE BEIECTB, BBIACICHUE WU
AKKyMYJIIPOBAaHWE DSHEPTUM B KIETKE. OTalbl JHEPreTHYECKOro oOMeHa.
['mukomu3. bpoxenne u ero Buibsl. KucrnopogHoe OKuCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurensHoe dbochopunupoBaHue. O hHeKTUBHOCTH
HHEPreTHUECKOro OOMeHa.

4.3. buocunTes Gelka

16. Peaxyuu mampuunoco cunmesa. Ienemuueckas ungopmayus u JHK.
Peanuzanus renermueckoit mHpopmanuu B KieTke. ['eHeTHueckuil KoJx U €ro
cBoiicTBa. Tpanckpunuus - matpuunblii cuHte3 PHK. Tpancnsanus - 6uocunres
Oenka. Otanbl TpaHcaauuu. KoaupoBanue amuHokucinor. Pombs pubocom B
O6uocuHTe3€ Oenka.

4.4. Hexnerounsle Gopmbl
KHU3HU - BUPYChI

17. Hexnemounvie ¢opmur orcusnu - eupycei. Vcropus oTkpbITHS BUpycoB (/]
N.MBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHBIM MK BHUPYCOB.
bakrepuodaru. bonesHu pacTeHHil, >XMBOTHBIX U UEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc ummynonedpunmura yenosexka (BUY) - Boz6ymutens CIIN/la.
OOpartHass ~ TpaHCKpUNLHMSA, peBepraza M HHTerpasa. llpodunaxTika
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUM.

OK 02, OK 05,
OK 07, OK 08,
OK 09
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Tema 5. Pa3MHoOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPraHN3MOB

5.1. X KuzHeHHBIN 1K
KJICTKH. J{elTleHHre KIeTKH.
Muto3

18. Knemoumnwiii yuxn, uiu ocusHenHviti yukn riemxu. VIHTepdaza U MUTO3.
[Tpoueccel, mpotekatoniye B uHTepdasze. Pemmkanus - peakiuss MaTpUUYHOTO
cuareza JIHK. Ctpoenune xpomocoM. XpoMOCOMHBII Habop - KapHOTHIL
JunonaHBIE M TAIUIOMAHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMaTHIBI.
[{uTOoNMOTHYECKUE OCHOBBI PA3MHOXKEHUS W  HWHAUBUAYAILHOTO  Pa3BUTHS
opranu3moB. Jlenenue kietku — MuTo3. Cragum wmwutosza. Ilponeccsl,
MPOUCXOMASAIINE HA PA3HBIX CTAAUSIX MHUTO3a. BHOTOTrMYECKHUU CMBICT MHTO3a.
[TporpamMmmupyemasi rubesb KIETKH - alloNTOo3.

JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA

19. JlaGopatopnasi pabora Ne 3. HabGmromeHue MHTO3a B KJIETKaX KOHYHKA
KOPEIITKA JTyKa Ha TOTOBBIX MHKPOIpErapaTax

5.2. ®opmbl
Pa3MHOKEHHUS
OpPTaHU3MOB

20. @opmul pazmHodICEHUs OpeaHUsMO8. becnolioe u nonosoe. Buabsl 6ecrionoro
Pa3MHOXXCHHS: JICJICHHE HAJABOC, IIOYKOBAaHWE. OJIHO- W MHOTOKJICTOYHBIX,
Cropoo0Opa3oBaHue, BEreTATUBHOE pa3MHOXKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OpPTaHW3MOB, €T0 3HAYCHHE IS CeJIeKIHH. [looBOe pa3MHOKEHHUE, €r0 OTINIHS
0T 6ecroJIoro.

5.3. Meiios

21. Meiio3. Ctramum wmeiio3a. [Iporeccel, MPOUCXOASIINE HA CTATUsAX Meio3a.
IToBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornuecknii cmpica
3HA4YCHHUE Meio3a.

5.4. Obpa3zoBaHue u
pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHUE

22. ['amemocenez - npoyecc 006pa3z06anus NONOBLIX KIEMOK ) HCUBOMHDIX.
[TonoBbIe >kene3pl: CEMEHHUKH U sSMIHUKK. OOpa3oBaHWE W pa3BHTHE TOJOBBIX
KJIETOK - ramer (CIepMaro30u[], SHIEKIeTKa) - CIepMaTOreHe3 U OOIeHes.
OcoOeHHOCTH CTpOeHUsl SULEKIeTOK M crepMaTo3ouioB. OIuiog0TBOpEHUE.
ITapTeHorenes.

JlabopaTopHbie paboThl M NPAKTHYECKHE 3AHATHS

23. Jlabopatopnas pabota Ne 4. M3ydyeHne cTpoeHuUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax

5.5. UnnuBuyansHoe
pa3BUTHE OPTaHU3MOB

24.  HnousuoyanvHoe passumue (oHmoeene3). OMOPUOHAIBHOE PpPa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIIBHOTO PA3BUTUSI Y TTO3BOHOYHBIX JKUBOTHBIX:
NpoOJIeHHe, TacTpyJsius, opraHorenes. [loctamOproHabHOE pa3BUTHE. THIIBI

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: TpsIMOE, HEmpsiMoe (JIMYMHOYHOE). Brushue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
ypoactBa. Poct u pa3Butue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTECHHUS:
CTPOEHHE CEMEHU, CTaJIUU Pa3BUTHSIL.

Tema 6. HacJieicTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB 17
25. Ilpeomem u 3ad0auu ecenemuxu. Hcmopus pazeumus eewemuxu. Ponb
6.1, TeHeTHKa - HAVKE O IIUTOJIOTUA M 3MOPHOJIOTUH B CTAHOBJICHUM TEHETHKH. BKIIajg pOCCHICKHX W
H'EIC'J'IC,HCTBGHHOCTI/IYII; 3apyOeKHBIX ~ Y4€HBIX B  pa3BUTUE  TCHETUKU. Memoovl  ceHemuxu 1 1
HAMEHIUBOCTI (THOPHIOJIOTUYECKHUH, IUTOTCHETHYECKUH, MOJICKYJISIPHO-TCHETUYCCKUI ).
OcHosHble eenemuueckue noHamus. I enemuueckas cUMBONUKA, UCNONbIYEMAsl 8
cXemax CKpewueanuil.
6.2, 3AKOHOMEDHOC 26. 3akonomepHOCMU HACAE008AHUSL NPU3HAKOS, ycmaHosnenHvle I. Mendenem.
.2. 3aKOHOMEPHOCTH
P Monozcubpuonoe cxkpewusanue. 3aKOH eAUHOOOpa3us THOPUAOB MEPBOTO 1 5
HaCJIeIOBaHMsI TPU3HAKOB
A p > | mokosieHusi. [IpaBuino JOMHUHUPOBAaHMS. 3aKOH PACIICIUICHUS MPH3HAKOB.
CTaHOBJICHHBIC
13: M ['unore3a unctorel ramert. [1oIHOE W HEMOJIHOE JOMHUHHPOBAHUE.
.Meunnenem.
JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA
MounorubpumaHoe patop P P OK 01, OK 02,
27-28. Ilpaktuueckass pabora  Ne2  PemieHue  reHeTHMUeCKUX — 3a/ad
CKpEIIUBaHHE 2 OK 04, OK 05, |3
«MoHnorubpuanoe ckpemmBanue. [loHOe U HEMOJIHOE JOMUHUPOBAHUEY OK 06. OK 07
29. Jlueubpuonoe cxpewusanue. 3aKOH HE3ABUCUMO20 HACIEO08AHUS NPUSHAKOB. OK 08’ OK 09’
6.3. Jluru6 oe [{uToreHeTHYEeCKNE OCHOBBI JTUTHOPUIHOTO CKPEIIUBAHUSA. AHAIU3UPYIOIICe 1 ’ 5
.3. Jluruopua
PHI ckpemuBanue. Micronp30BaHue aHATU3UPYIONIETO CKPEIIMBAHUS ITIS1 OTIPEACTICHUS
CKpelllMBaHue. 3aKOH
3 ABHCHMOLG TEHOTHIIA OCOOM.
HE3aBUCHMOT
HACIIE OBAHES [IDH3HAKOB JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA
30-31. IIpakTtuueckas pabora Ne3 Pemienue reHeTnueckux 3anad «/lurubOpumnoe 2 3
CKPEIINBAHUE)
32. Cyennennoe nacnedosanue npusnarxog. Pabora T. Moprana mo cuenjieHHOMY
HAacJelIOBAaHMI TeHOB. Hapymenue coemeHuss TE€HOB B PeE3yJbTare 1 2
6.4. CueruieHHOE KpOCCHHTOBepa. XpOMOCOMHAs T€OpHsI HACIEICTBEHHOCTH. | eHeTHYeCKre KapThl.
HacJIe/IoBaHKe MpU3HakoB | JIaGopaTopHble padoThl H MPAKTHYECKHE 3aHATHSA
33. JlaGoparopHas pabora Ne 5. M3ydeHue pe3yibTaToOB MOHOTHOPHIHOTO H 1 3

JUTHOPUIHOTO CKPEIMBAHM Y Jp030( bl HA TOTOBBIX MUKPOIIpenaparax.
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6.5. I'enernka nona.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
ITOJIOM.

34. T'enernka mosia. XpOMOCOMHOE OIpEJC/ICHHE IMoja. AYTOCOMBI M TIOJIOBBIC
XpOMOCOMBI. ['OMOTramMeTHBIE W TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue
IMPU3HAKOB, CHCTIJICHHBIX C ITOJIOM.

JlaGopaTopHble padoThbl M NMPAKTHYECKUE 3AHATHS

35. IlpakTtnueckas pabora Ned Pemenume renermueckux 3anau «HacnemoBanue
IIPU3HAKOB, CLEIUIEHHBIX C TIOJIOM»

6.6. I3MeHYMBOCTb.
Henacnencrsennas
U3MEHYUBOCTH

36. Hzmenuusocmo. Buovl usmeH4u80CmMuU.: HeHACIe0CMEEHHAs U HACIe0CNE8EHHA.
Ponp  cpembl B HEHAcClEJACTBEHHOW  W3MEHYMBOCTU.  XapaKTepUCTHKA
MOAU(PUKAITMOHHONW U3MEHYMBOCTH. BapuannoHHbIN psii 1 BapHallmOHHAs KpUBasl.
Hopwma peakuuu npusnaka. KonuuecTBeHHbIE M KayeCTBEHHbBIE NMPU3HAKH U UX
HopMa peakiu. CBoMcTBa MOAM(UKAITMOHHOM N3MEHYMBOCTH.

JlaGopaTopHble padoThbl M NMPAKTHYECKUE 3AHATHS

37. JlaboparopHas pabora Ne 6. M3yuenue mMoauuKalMOHHOW H3MEHYHUBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsI1a U BAPUAIMOHHON KPUBOM.

6.7. Hacnencrsennas
W3MEHYUBOCTh

38. Hacneocmeennas, unu 2eHomunuyeckas, usmenuusocms. KoMOMHATHBHAA
U3MEHYMBOCTb. Melo3 M TMOJOBOM Ipolecc - OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTallmoHHas n3MeH4YnBOCTh. Kitaccudukanus MyTauuii: TeHHBIE,
XPOMOCOMHBIE, FTeHOMHBbIE. HYacToTa U Mpu4rHbI MyTaluii. MytareHHble (PaKTOpBHI.
3aKOH TOMOJIOTUYECKUX PAIOB B HacileACcTBeHHON u3meHunBocty H.M. Basuiosa.
BresnepHas HaclIeICTBEHHOCTh U H3MEHYUBOCTb.

JlabopaTopHbie padoThl M NPAKTHYECKUE 3AHATHS

39. JlaGoparopHast pabota Ne 7. AHamu3 myramuii y Apo30(uibl Ha TOTOBBIX
MHKpOIIperapaTax

6.8. 'eneTuka denoBeka

40. ['enemuxa uenogexa. Kapuotunm uenoBeka. OCHOBHBIE METOABl TEHETHKH
YyeJIoBEKa: N'eHeaJOrHUeCKUM, OJIM3HEIIOBRIN, IINTOreHETHYECKUM, OMOXMMUYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOe OnpeAcIcHue TeHOTHUIIA;
IMMOJIHOI'€CHOMHOE CCKBCHUPOBAHUEC, T'CHOTUIIMPOBAHUEC, B TOM YHCJIC C ITOMOIIBIO
[MIIP-ananu3a. HacnencrBeHHble 3a00JI€BaHMS 4YEJIOBEKAa: TIEeHHBbIE OOJIC3HU,
0OJIe3HN C HACIEACTBEHHON MPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HHU.
Comaruueckne U reHepaTuBHble MyTauuu. CTBOJIOBblE KIETKU. [IpuHIUIIBI
3J0pOBOTO 06pa3a KHU3HHU, JTUarHOCTHKH, HpO(l)I/IJ'IaKTI/IKI/I U JICUCHUS TCHCTUYCCKUX
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Oosie3Heil. MeauKo-TeHEeTUUEeCKOE KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKOMN
T€HETUKH B MPEIOTBPAIICHUH 1 JICYCHUU TCHETHYECKUX 3a00JI€BaHUI YeI0BEKa.

.JIaﬁopaTopHLIe paﬁoTbl H NPAKTHYECCKUE 3AaHATUA

41, Tlpaxtrueckas padora Ne 5. CoctaBieHne 1 aHAIN3 POJOCIOBHBIX YeJIOBEKa

Tema 7. Cesiekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH

7.1. Cenekuus Kak HayKa
U TIpoIiecc

42. Cenexyusi kax nayka u npoyecc. 3apOXJCHHUE CEIEKIMH U JOMECTHKAlMs.
VYuyenue H.W. BaBuiioBa o IeHTpax MPOUCXOXKAECHUS © MHOTO0Opa3usl KyJIbTYPHBIX
pacteHuid. LIeHTpBl NPOUCXOXKAEHUS OOMAIIHUX >KUBOTHBIX. CopT, nopona,
HITAMM.

7.2. MeTonanl 1
IOCTHIKEHUS CEJIEKIIHNA
pacTeHUN 1 KUBOTHBIX

Cospemennvie memoovl cenekyuu. MaccoBbIi M HMHIMBUIYaJIbHBIH OTOOPHI B
CeJIeKLMU pacTeHU u >KUBOTHBIX. OneHka sKkcTepbepa. bimszkopoacTBeHHOE
CKpemBanue — WHOpuAMHT. Yuctas nuHusA. CKpelMBaHHE YHUCTBHIX JIMHHM.
['eTeposuc, nnm rubpugHas cuiaa. HepoacTBeHHOE CKpeIlMBaHME - AyTOPHIUHT.
Otnanénnas rtuOpuamzanuss W e€ ycrnexw. VICKyCCTBEHHBI MyTareHe3 W
NOJyYeHHE TIOJUIUIONIOB. JIOCTHIKEHUS CEeJNIEKUUH PACTCHUH, >KUBOTHBIX |
MHUKPOOPTaHU3MOB.

JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS

43. Dxcxypeusi «OcHogHble MemoObl U OOCMUICEHUs. CeNeKyuu pPAcmenutl u
HCUBOMHBIX (Ha CEJIEKITHOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCITBITATEIFHBIA  yY4aCTOK, B TEIUIMYHOE XO3SAWCTBO, J1AOOPATOPHIO
arpOYHUBEPCHUTETA WM HAYYHOTO IIEHTPA))»

7.3. BuoTtexnosyorus Kak
OTpaciib MPOU3BOJICTBA

44. Buomexuonocus Kax ompacib npouzeoocmed. lenuas umdcenepusi. ITarbl
co3nanus pexoMmOuHanTHOW JIHK wu TpaHcrenHsix opranu3zmoB. Kierounas
nHxeHepus. Kilerounsle KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOXKEHUE PACTCHUM.
KnoHnupoBaHue BBICOKONPOAYKTHBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okonoruyeckue M 3THYeckue  mpobiembl. MO - reHeTudecku
MO (HUIIMPOBAHHBIE OPTAaHU3MBI.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09

Tema 8. DBoaonnonHas 0

noJiorusi

8.1. DBoronusg 1 METOIBI
€€ U3y4eHUS

45. IIpeonocwiiku 603HUKHOBEHUS I8OTIOYUOHHOL Meopuu. I80IIOYUOHHAS MEOPUs.
u eé mecmo 8 buonocuu. BnusHue 3BOIIOINMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHU

OK 01, OK 02,
OK 04, OK 05,
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u  apyrux  Hayk. CuzerenbctBa  3Bomtouuu.  IlaneoHTOnormueckue:
[I0CJIEI0BATEIbHOCTh MOSBICHHUS BHMJOB B IAJEOHTOJOTHYECKOH JICTOIMCH,
nepexouble (opmbl. buoreorpaduueckue: cxoncTso u pasznuuue dayH u Qiaop
MaTEepUKOB U OCTPOBOB. DMOPHOJIOIMUYECKHE: CXOACTBA U Pa3IMuUsi 3MOPUOHOB
Pa3HbIX BHUAOB ITIO3BOHOYHBIX. CpaBHI/ITCJIbHO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTHYHBIC,
aHAJIOTUYHbIe,  pYJUMEHTapHbIE  OpIaHBbl, aTaBU3MBI. MonexymsipHo-
OMOXHUMHUYECKHE: CXOACTBO MCXAaHHM3MOB HAaACJIICACTBCHHOCTH MW  OCHOBHBIX
MeTa0O0JIMYECKUX MyTell y BCEX OpraHU3MOB.

8.2. Uctopus pazBuTus
IIpeicTaBIeHU 00
IBOJIOIUH

46. Deoaroyuonnas meopusi Y. Jlapsuna. TIpennmocbUIKM BO3HUKHOBCHHS
napBuHHM3Ma. JIBIDKYyIIHME CHJIBI SBOMIONUM BUAOB 1o JlapBuHy (M30BITOUYHOE
Pa3MHOXXEHHUE IIPU OTPAHUYEHHOCTH PECYpPCOB, HeolpeaeaéHHas U3MEHYMBOCTb,
00opnba 3a cylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust apomonuu (CTO) u e€ 0CHOBHBIE NIOJIOKEHUS.

8.3. Buna: kpurepuu u
cTpykrypa. [lonysius
KakK dJIeMeHTapHas
¢IMHULIA BUA

47. Muxposegonroyus. Ilonynayus kak eOuHuya euoa u 360110YUHU.

JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA

48. JlaboparopHas pabora Ne 8. CpaBHeHHE BHJIOB MO MOP(]OIOrHUIECKOMY
KPUTEPHIO

8.4. JIBmKymiye CHITbI
(a11eMeHTapHbIE (HAKTOPHI)
HBOJIOLNHI

49. Jleuoscywue cunvt (pakmopwl) s6on0yuu 6udos 6 npupooe. MyTalMOHHBII
Mpolecc U KOMOWMHATHBHAas W3MEHYMBOCTH. [lOmynsMOHHBIE BOJHBI U Jpend
reHOB. V30511 1 MATpAITHS.

8.5. EctectBennslit oTO0p
1 ero GopMBI

Ecmecmeennviti  ombop - Hanpasusowull  akmop  26onioyuu.  Dopmoi
ecmecmeenHo20 omoopa.

8.6. Pe3ynbrarsl
HBOJIIOLUH:
MPUCTIOCOOIEHHOCTh
OpPraHu3MoB U
BH1000pa3oBaHe

50. [Ilpucnocobnennocmv opeanusmog Kax pesyabmam 26onioyuu. Ilpumepbl
IpUCTIOCOONeHU y opraHu3MoB. Apomop¢do3bl U uavoagantauuu. Bung wu
BugooOpasoBanue. Kputepun Buma. OcHOBHBIE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS

51. Jlaboparopnast pabota Ne 9. Onucanue npucnocoOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapakTepa

8.7. Hanpanienus u mytu
MaKpO3BOIIOIUI

52. Maxposeonioyus. Dopmbl dBONIONMH:  (UIETHYECKAs, TUBEPTEHTHAS,
KOHBEpIeHTHasl, napasuienbHas. HeoOpaTuMocTh 3BOMTIOIHH.

OK 06, OK 07,
OK 08, OK 09

19




[IpoucxoxaeHne OT HeCHEeHAIM3UPOBAHHBIX TMpeAKoB. [Iporpeccupyromas
crienaau3anys. AxanTuBHas padaiysl.

Tema 9. BosHukHOBeHME U

pa3BuTHE KM3HM Ha 3emuie

9.1. UcTopus *u3HU HA
3emiie U1 MeTObI €€
n3ydeHus. [ umoressr
MIPOUCXOXKICHUS KUZHU
Ha 3emiie

53. [Jonayunvie npeocmasnenusi o 3apodcoenuu dimcusHu. Hayunvie cunomesvi
B03HUKHOGeHUsL Jicushu Ha 3emne: aOuUOTeHe3 M TMaHCIEpMUs. XHMHUYECKAs
3BOJIONMS. AOHMOTEHHBIM CHHTE3 OPraHWYECKHX BELIECTB M3 HEOPraHHMYECKHUX.
OKCHepruMEeHTaIbHOE MOITBEP)KICHNE XUMHYECKOH 3BooMy. HavanbpHble sTarnsl
ouonornyeckoit sBomonuu. [unoresa PHK-mupa. @opmupoBanne meOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBCHHE IPOTOKJIETKU. [lepBble KIETKM M WX 3BOJIOIHS.
DopMHUpOBaHNE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

9.2. OcHOBHBIE ATAIbI
IBOJIIOIIMH OPTaHUIECKOTO
MUpa Ha 3emJie, pa3BUTHE
KHU3HU TI0 IpaM U

54. Pazsumue odwcusnu Ha 3emne no spam u nepuooam. Kartapxeil. Apxeickas u
npotepo3oiickast dpbl. [laneosoiickas spa u €€ NEpUOABI: KEMOPUIMCKUH,
OPJOBUKCKUMN, CUITYPUHCKUN, TE€BOHCKHM, KAMEHHOYTOJIbHBIN, TEPMCKHIA.
Me3o30iickast 3pa U €€ nepuobl: TPUACOBBIM, OPCKHI, MesloBoW. KaitHo30kCcKas
9pa W e€ Tmepuojbl: MAaJCOreHOBBI, HEOTEeHOBBIH, AHTPOIIOTECHOBBIM.
XapakTepucTuka KIMMaTra M TeOJIOTHYECKUX TpoiieccoB. (OCHOBHBIE OTallbl
HBOJIIOLIMUA PACTHTENBHOTO M >KUBOTHOTO MHpa. Apomopdo3bl y pacTeHUN U
»KUBOTHBIX. [l0osiBIIeHHE, paclBET U BEIMUPAHHE TPYIII KUBBIX OPTaHU3MOB.

nepuoaam

JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHSA

55. Ilpaktuueckass padora Ne 6. M3ydeHue HMCKOMAeMbIX OCTATKOB PAcTEHUW U
JKUBOTHBIX B KOJUTEKITHSIX

56. Dxckypcuss «IBOJIIOIHUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHBIH WM KPA€BETUECKUN MY3€eH)

9.3. CoBpemeHHas
CHCTEMa OPraHN4eCcKOro
MHp

S57. Cucmema opeanuyeckoeo mupa Kak oOTpaxkeHHe HBoionud. OCHOBHBIC
CUCTEeMAaTUUYECKHE TPYIIIBI OPTaHU3MOB.

9.4. DBoJIOHSA YETOBEKA
(aaTpOTIOTEHE3)

58. Dsonroyusa uenosexa. AHTpONONOTHS Kak Hayka. Pa3BuTue mpencTaBieHnit o
IIPOUCXOXKIECHUN 4YelloBeka. MeToasl n3ydeHusi aHTponoreHesa. CxoncrBa H
pa3ianuus 4eaoBeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHHE YeJIOBEKa.

9.5. [IBmxy1ue cuibl
(paxTopsl) aHTpOnOreHe3a

Heuoicywue cunvl (paxmopel) anmponozenesa. HacnencTBeHHasi N3MEHUUBOCTb U
ecTecTBeHHbI 0TOOp. OOmiecTBeHHbIH 00pa3 >KU3HH, H3TOTOBJIEHUE OPYAMil

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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TPY/la, MBIIIJICHUE, PEYb.

9.6. OcHOBHBIE CTaIUNA

59. OcHosHvle cmaduu u 6emsu 38010YUL Yel08eKa: ABCTPATONUTEKH, UeloBek
yMmenbid, YenoBek npaMmoxojsamuii, YenoBek HeaHaepTanbCcKuid, YemoBek

IBOJIIOIIMH YEJIOBEKA pa3ymHbId. Haxomku HMCKOMaeMbIX OCTAaHKOB, BPEMS CYIIECTBOBaHUsS, O0JIACTh 2
pacnpocTpaHeHHs, 00bEM rOJIOBHOIO M0O3ra, 00pa3 )KU3HHU, OPYAHUSL.
Yenoseueckue pacvi. OCHOBHBIE OOJIBIINE pachl: €BpoIeOMHAs (eBpa3uiickas),
9.7. YUenoBeueckue pachl U | HETPO-aBCTpaIOUHAS (9KBaTOpHANIbHASA), MOHTOJIOUAHAS (a3marcko-
MIPUPOJIHBIC aTaNTaIiH amMepuKaHckas). YepThl MPUCTIOCOOICHHOCTH MPEICTABUTENCH YEJIOBEUSCKHUX pac 2
YeloBeKa K YCIOBUAM cyllecTBoBaHus. EauHCTBO 4yenmoBedyeckux pac. Kputhka
COIMAJILHOTO JTAPBUHKM3MA M Pach3Ma.
Tema 10. OpranusMbl 1 OKpY’Ka0IIas cpeaa
10.1. DKONOrHA Kax HayKa 60. 3K0J10r1/1;1v KaK Hayka. 3aladydl ¥ pasJieibl YKOJIOTUH. MEeTOoIbl KOJOTHYECKHX 2
UCCIIEIOBaHMA. DKOJIOTHIECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKa.
Oxonocuueckue  gpaxkmopwvi.  Knaccugukayus  sxonocuveckux — (akmopos:
10.2. Cpenpl oOuTanus u "
SKOIOTIHECKHE (aKTOPI adMOTHYEeCKNEe, OMOTHYECKUE ¢ aHTPOINOreHHbIe. JlelicTBHE DKOJIOTHYECKUX 2
(bakTOpOB HA OPraHU3MBI.
61. Abuomuueckue paxmopwi: CBET, TEMIEPATYPA, BIAKHOCTL. DOTOMEPHUOIU3ZM.
[IpucniocoOnenus  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (aKTOPOB.
buonornueckue puTMBl. OK 01, OK 02, 2
10.3. AGuoTuueckue JlaGopaTopHbie padoThl M IPAKTHYECKHE 3AHITHS OK 04, OK 05,
daxropsr 62. JIaboparopHuas padora Ne 10. Mopdonorudeckne 0COOCHHOCTH pacTCHUH U3 OK 06, OK 07, |5
pa3HbIX MECT OOUTaHUS OK 08, OK 09
63. Jlaboparopnas pabora Ne 11. BiusHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB 3
Kojeyca
64. buomuueckue  axmopvi. Bumgpl  OUOTHUECKHX  B3aUMOJCHCTBHIA:
10.4. BroTHuccKie KOHKYPEHIINS, XUITHAYECTBO, CUMOHO03 1 ero (Gopmel. [lapasutusm, koomeparus,
(bakxTopi MyTyal3M, KOMMEHCATH3M (KBapTHPAHCTBO, Ha)iﬂe6HIf‘leCTBO). AMeHcanu3wm, 2
HeHTpanu3M. 3HaYeHHEe OWOTHYECKUX B3aUMOJICHCTBUH JIJI CYIIICCTBOBAHHUS
OpPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.
10.5. DKOIOTHUECKHE 65. Oxonocuueckue xapaxmepucmuxu nonyiayuu. (OCHOBHBIE ITOKa3aTelN 2




XAaPaKTCPUCTHUKU BU A U
MMOITYJIAOH

nomyiadanuuu: 4YUCJICHHOCTb, IIUNIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTBL, IIPUPOCT,
MUTI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IOIMYJIAINNU 1 et pErysinus.

.JIaﬁopaTopHLIe paﬁoTbl H NPAKTUHYIECCKUE 3aHATUA

66. IIpakTrueckas padora Ne 7. [Toacyér MIOTHOCTH MOIYJSIITUN pa3HBIX BHIOB

pacTeHui 3
Tema 11. Coo011ecTBA M DKOJIOTHYECKUE CHCTEMBI
11.1. Coobmectsa 67. Coobwecmeo opeanusmos - ouoyernos. CTPYKTypbl OHOIIEHO3a: BHJIOBAs,

MPOCTPAHCTBEeHHAs, Tpoduueckas (mumieBas). Bumgel-momuaantel. CBsi3u B 2
OpPTraHU3MOB

OHOLICHO3E.

68. Oxonocuueckue cucmemvl (3kocucmemwt). lloHsTHE 00 OdKOCHCTEME H

OouoreoneHo3e. @OyHKIMOHAIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYICHTHI,
11.2. Dxocucremsl u KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B 3KOCHCTEME.
3aKOHOMEPHOCTH UX Tpoduyeckue (muiieBbie) YPOBHH OHKOCHCTeMBbI. [luileBble 1MW U CETH. 2
CYIIECTBOBAHHS OcHOBHBIE TIOKA3aTeIM SKOCHCTEMBI: OHMOMacca, MPOAYKIHA. OKOJIOTHYECKHE

OUPAMUJIBI:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBONCTBAa HSKOCHUCTEM:

YCTOWYUBOCTB, cCaMoperyisiius, pazsutue. CyKieccusl. )
11.3. ITpuponHbie IIpupoonvie sxocucmemvi. IKOCUCTEMBI 03€p U peK. DKOCHUCTEMA XBOWHOTO WIIU 8§ 831’ gﬁ 85’ 2

)

9KOCHUCTEMBI HIMPOKOJIMCTBEHHOT O JIECa. OK 0 6: OK 07,

69. Aumponocennvie  3Kocucmemvl.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI. OK 08. OK 09
11.4. AnTponOreHHsIe Bbuonorndeckoe M X035iICTBEHHOE 3Hau€HHE arpo’IKOCHCTEM U YpPOOIKOCHCTEM. ’
HKOCHUCTEMBI buopasznoobpa3zue kak Qaxktop ycToHuMBOCTM 3KocucteM. CoxpaHeHue 2

OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie.
11.5. Brocdepa - 70. Vuenue B.U. Bepnaockozo o ouocghepe. I'paHHIBI, COCTaB M CTPYKTypa

6uocheprl. JXKuboe BemectBo U ero (ynkiuu. OcobeHHocTH Ouochepsl Kak
r100anbHas SKOCHCTEMA y 2
Jenn ro0anbHOM JKOocUCTeMBl. JlMHaMu4eckoe paBHOBecHe W oOpaTHas CBS3b B

6uocdepe.
11.6. 3akOHOMEPHOCTH Kpyeosopomuvl  sewgecme u Ouoceoxumuueckue yukivl d1emeHmos (yriaepoaa, 2
cyliecTBOBaHUs 6uocdep | azota). 3oHaNbHOCTH OMocdepsl. OCHOBHBIE OMOMBI cyllin. BoiHbIe OMOMBI.
11.7. YemoBeuecTBO B 71. Yenogeuecmso 6 buocghepe 3emau. AHTpPOIIOTEHHBIE H3MEHEHHS B OHMocdepe. 2

o6uochepe 3emnn

I'moOanbHbIE YKOJIOTUYECKUE HpOGJ’IeMLI.
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11.8. CocymiecTBoBaHuE
MIPUPOJIBI M YEIOBEYECTBA

Cocywecmeosanue npupoosi u yenrosevecmea. Coxpanenue 6uUOpasHO0Opa3Us KaK
ocHoga ycmotiyugocmu  6uocghepvl. (OCHOBa PalMOHAIBHOIO  YIIPABICHUS
IPUPOJHBIMU pECYpPCAMM U MX MCHOJb30BaHUE. JocTrkeHuss OMoJIoTuy U oXpaHa

PUPOJIBI.

JAnddepennupoBanHblii 3aueT

Bcero 3ausaTuii

72
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3. YCJIOBUS PEAJIM3ALIMA YYEBHOM IMTPEJMETA OJ1.13 BHOJIOT U

3.1. TpeGoBaHHEe K MUHHMAJBLHOMY MaTePUAJILHO-TEXHUYECKOMY 00ecTedeHuI0

KommuiekT y4deOHOU Mebenu kaOWHETa COCTOMT M3 TOCAJOYHBIX MECT IO KOJIUYECTBY
oOyyaromuxcsi, pabodero Mecra IMpernoaaBatTelis, y4eOHOH JOCKH, IKahoB Il XpaHCHHS
y4eOHOT0 000pYyIOBaHMS.

Obopyodosanue yuebno2o kaburnema:
pabouasi T0CcKa, CTEHbI,

Texnuueckue cpedocmea 06yyeHus:

WHTepakTHBHAS JOCKA, MYJIbTUMEIUHHBIN MIPOCKTOP, HOYTOYK, KpaH.

CpeactBa 00y4eHuUs:

[TocoOue 110 AeeHNI0 KIETOK (MarHuThl), HarJIsAHbIE TOCOOUs (Y4e€OHHUKH, OTIOPHBIC
KOHCIIEKTBI, KAPTOUKHU — 3a/IaHUs, TECTHI, pa3JaTOYHBI MaTepHa).

3.2. UndopmanmoHHoe odecneyeHue

OcHognbie UCmoOYHUKU:

1. ®enepanphbiii 3akoH ot 29.11.2012 Ne 273-®3 «0O6 ob6pasoBanun B Poccuiickoit
®enepanumn».

2. IIpuka3z MunuctepctBa oOpazoBanus v Hayku PD ot 17.05.2012 Ne 413 «O06 yrBepx)aeHun
(deaepanbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPEIHETO (TIOTHOT0) OOIIEeTOo
00pa3zoBaHUN.

3. Ilpukaz MunucrepctBa oOpa3oBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
u3menenui B [lpuka3 MunucrepctBa oOpazoBanust U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKACHUU (PelepaIbHOTO TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa CPEIHETro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

4. TTucemo [lemapTameHTa rocyapCTBEHHON MOJUTUKH B cepe MOATOTOBKH paboyux KaJpoB U
IO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpanuu 10O OpraHu3aliuu
MOJIyYEHUsI CPETHET0 00IIero o0pa3oBaHus B MpeJesiax OCBOCHHSI 00pa30BaTelbHBIX NMPOrpamMM
CpenHero mpodecCHoHAIbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHUs C YIETOM
TpeOoBaHUIl (enepabHbIX TOCYJAapCTBEHHBIX O0pa30BaTENIbHBIX CTAHJAPTOB M MOJydyaeMou
npodeccuu WM CueualbHOCTH CPEHEro MPOo(ecCnOHaTbHOTO 00Pa30BaAHUS.

S. buonorus. 10 knacc. ba3ossiit ypoBeHs. YueOnuk / [lonomapesa 1. H, Kopaunosa O. A,
Jloumununa T. E. / AO UsnparensctBo "[Ipocsemenue”, 2021
6. buonorus. 11 knacc. ba3ossiii ypoBens. Yueonuk. [lonomapéna 1.H., Kopaunosa O.A.,

Jloumununa T.E.; AO UsnparensctBo "[Ipocsemenue", 2022

HUnmepnem-pecypcol 011 npenooasamensi:
https://sbio.info/
http://window.edu.ru/resource/713/2713
https://biology.ru/
https://archive.is/nature.ok.ru

https://infopedia.su/24x33ba.html.
https://zavtrasessiya.com/index.pl?act=PRODUCT &id=3408

ok wwdE
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https://infopedia.su/24x33ba.html

4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS ITPEJMETA
O/[.13 BUOJIOI'MA
KOHTpoIb 1 OIICHKA pe3ybTaTOB OCBOEHUS MIPEIMETA OCYILECTBISAETCS IPENOIaBaTEIEM B

mpolecce TMPOBEACHUS MNPAKTUUYECKUX 3aHITHH,

TECTUPOBAHUS,

00yJaronMMHUCs WHIMBUIYAIBHBIX 3aJIaHUN, TPOCKTOB, HCCIICTOBAHUM.

a TakKKC BbIIIOJHCHUC

Pe3ysabTarnl 00yyeHus Kpurepuu MeToabl OLlEeHKH
OIlEeHKH

CdopMupoBaHHOCTH 3HAHUIT O MECTE U POJIU OMOJIOTUU
B CHCTEME HAy4YHOTO 3HAHHs E€CTCCTBCHHBIX HAyK, B
(GbOopMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM Tectnposate
KapTUHBI MHpPA U HAYYHOTO MHPOBO33PEHHS; O BKJIAJE
POCCHUHCKMX U 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B
pasButHe OuWoONOTHH; (DYHKIIMOHAIHLHOW TPaMOTHOCTH
YeJI0BeKa JJIsl PelIeHUs )KU3HEHHBIX 33/1a4;
YMEHHE paCKphIBaTh COJEPKAHWE OMOJIOTHYCCKHX
TEPMHHOB U TOHSATHH: >KU3Hb, KIETKA, OPraHU3M;
MeTabomm3M  (OOMEH BEHIECTB H  IMPEBpaIleHUE TectupoBanue.
SHEPruu), TOMeocTa3 (caMoperyisuus), ypOBHEBas JlaGopaTtopHast u
OpraHMW3aIMs KHUBBIX CHUCTEM, CaMOBOCIPOHU3BEIICHUE paKTHYeckas padoTa.
(penpodyKuusi), HacIeICTBEHHOCTb, W3MEHYHUBOCTH,
pPOCT U pa3BUTHE,
YMEHHE U3Jlaratb OMOJOTHYECKHe TEOpUHU (KJIETOUHAs, | BpimonHeHUe
XPOMOCOMHAsl, MYTaIlMOHHAs, [EHTpaJbHAs JIOTMa paGoThI: TectnpoBanue.
MOJNIEKYJsipHOM  Omomnorum), 3akoHbl ([.Mengens, | 100-95% - JaGopaTopHas i
T.Moprana, H.M.Basunosa) m yuenus (0 LEHTPaxX | orenka «5»; IpaKTHYeCKAT PABOTA.
MHOTOO0Opa3usi U  MPOUCXOXKACHUS  KYJIbTYPHBIX 76-94% - Pemmenme 374
pacrennii H.BaBuioBa), oOmnpenenaTh TIpaHMUBI HUX | oneHka «4»: ’
MPUMEHUMOCTH K JKUBBIM CHCTEMaM; 50-75% -
YMEHUE BIAJeTh METOJAaMHM HAyYyHOTO MO3HAHUSA B | omeHka «3»
OMoNOTUMN: HAONIOJICHWE M OMHCAHHE >KUBBIX CHCTEM, 0-49% -

MPOLECCOB M SABJIEHUW;, OpPraHW3alusi U TPOBEIACHUE
OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIJIBUKEHUE
TUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEKTY
HCCIIETyeMbIMU BEIMUYNHAME, OOBSICHEHHE TTOJTY4E€HHBIX
pEe3yJbTaTOB, HCHOJIb30BAHHBIX HAYYHBIX [OHATHIA,
TEOPUA M 3aKOHOB, YMEHHUE [I€JIaTh BbIBOJBI Ha
OCHOBAHHMH MOJIYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPU3HAKH BHPYCOB,
KJIETOK TPOKApPHOT H JYKApHUOT; OIHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHHU3MOB; 0COOEHHOCTH
IPOIIECCOB: OOMEHA BEMIECTB U TPEBPALICHUS YHEPTHU
B KIeTke, (OTOCHHTE3a,  IUIACTHUYECKOTO U
DHEPTeTUYECKOTO O0OMEHa, XEeMOCHHTE3a, MHTO3a,
Mmeiio3a, OTLIIOIOTBOPEHUS, Pa3MHOXKEHUS,
WHIWBUTYAIbHOTO PA3BUTHS OpraHrn3Ma (OHTOTEHE3);

YMGHI/IG HpI/IMeHSITB HOJIy‘-IeHHBIe 3HAHUA JUISA
0OBSICHEHUSI OMOJIOTHYECKUX TMPOIECCOB W SIBJICHUM,

OLICHKA «2).

@pOHTAIBHBIN OIPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.
Pemenue 3agau.

@pOHTAIBHBIN ONPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

OpOHTAIBHBIN OIIPOC.
TectupoBaHnue.
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JUISL  TPUHATHS ~ NPAaKTHYECKHX  pelleHuid B
IIOBCEIHEBHOM  KHM3HU €  LEJIbI0  0OecreueHus
0e30MacHOCTH  CBOEr0  3J0POBbsl U 3J0POBbS
OKpPYXKaIOIIMX JIIOAEH, COONIOAEHNUS HOPM I'PaMOTHOI'O
MOBEJICHUA B  OKpYXalollel mnpupoIHOMl  cpene;

MMOHUMAaHUE HEOOXOIUMOCTH HCIIOJIb30BaHUS
NOCTHKEHUN COBPEMEHHOM onooruu u
OHMOTEXHOJIOTUI UIs palloHaIBLHOTO
MIPUPOIOTIOIB30BAHHS;

JlaGopaTtopHnast u
npakTuyeckas padora.

YMEHHUE pellaTh 3JIEMEHTAPHBIE I€HETUYECKHUE 3aJadu
Ha MOHO- U JUTMOpPHUIHOE CKPEUIMBAHUE, CLEIUIEHHOE
HACJIC/IOBAaHUE; COCTABJIATH CXEMBbl MOHOTHOPHIIHOTO
CKpellUBaHMUs I  IPEACKa3aHWs  HacCJICIOBaHUs
IIPU3HAKOB y OPraHU3MOB;

@pOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.
Pemenne 3amau.

YMEHHUE BBINOJIHATH JIA0OPATOPHBICE W TMPAKTHYCCKHE
paboThl, cOOMOIaTh MpaBMIIa MPH PadoOTe C YUeOHBIM U
71a00paTOPHBIM 000PYIOBAHHEM,

JlaGopaTopHas u
HpaKkTu4eckas pabora.

YMEHUE KPUTHUYECKU OIICHUBATh U HHTEPIPETUPOBATH
nH(pOpMALIHIO OHOJOTrMYECKOT0o COJIepKaHus,
BKJIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA U3 PA3TMUHBIX
uctounukoB (CMU, HaydHO-TIONYNIsIpHBIE MaTepUabl);
ATUYECKHE aCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUM B
Ounonoruu, MeIUIMHE, OMOTEXHOJIOTUH;

@pOHTAIBHBIN OIIPOC.
TectupoBanue.

yMEHHE CO03/1aBaTh COOCTBEHHBIC IHUCHbMEHHBIC W
YCTHBIE ~ COOOIIeHUs, 0000mas  OUOIOTHYECKYIO
I/IHq)OpMaHI/IIO U3 HECKOJIBKUX HCTOYHUKOB, FpaMOTHO
UCIIOJIB30BaTh MOHSATHIWHBIN ammapar OHOJIOTHH,

@pOHTANBHBIN OIIPOC.
TectupoBanue.

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUH
B CHCTEME HAy4YHOIO 3HAaHMsI ECTECTBEHHBIX HAYK, B
(GOpMHUPOBAHUHM COBPEMEHHON €CTeCTBEHHO-HAYYHOM
KapTUHBI MMpA U HAYYHOI'O MHMPOBO33PEHMS; O BKIJIAJE
POCCHHMCKMX U 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B
pasBuTHE OHOJNOrMH; (YHKIHMOHAIBLHONW TI'PaMOTHOCTH
YyeJIoBeKa JJIs pellleHus )KU3HEHHBIX 3a/1a4;

@pOHTAIBHBIN OIIPOC.
TectupoBanue.

YMEHHE pacKpbIBaTh COJEpP)KaHHWE OHOJIOTHYECKHUX
TEPMUHOB W TIOHSATUMN: BHUJ, TOMYJSAIUS, TEHODOHT,
OBOJIOLIMS, JBIIKYIIME CHIBI ((PaKTOpBI) 3BOIIOINH,
MPUCTIOCOOJIEHHOCTh OPraHW3MOB, BHJI000pa30BaHUE,
IKOJIOTHYECKHE (PAKTOPBI, SKOCHUCTEMA, MPOAYIEHTHI,

@pOHTAIBHBIN OIIPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

KOHcyMeHTI)I, pe)IYHCHTI)I, oenn IIUTaHUA,
HKOJIOTMYECKasl MUpaMuia, OMOreoreHos, ornochepa;
yMeHI/Ie n3jaraTtb 6I/IOJ'I01"I/I‘-IGCKI/Ie TeOpI/II/I

(oBomonimonHas Teopuss Y.JlapBuHaA, CHUHTETHYECKas
TEOpUs D3BOJIONUH), 3aKOHbl M 3aKOHOMEPHOCTHU
(3aponeimeBoro  cxoactsa  K.bopa, uepenoBanus
[VIABHBIX HampaBieHUW w© nyred osBomonun A.H
.CeBeprioBa, ydyenuss o Ouocepe B.M.Bepnasnckoro),
ONpEACIATh TPaHULBl MX NPUMEHUMOCTH K JKHUBBIM
CUCTEMaM,;

YMCHHUC BJIAACThH MCTOAAMU HAYYHOI'O IIO3HAHHA B

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpakTU4eckas padbora.

DpOHTAIBHBIN ONIPOC.
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OuoJioruy: HaOJIOACHHE W OIHMCAHUE JKUBBIX CHCTEM,
MPOLECCOB M SBJIEHUW; OpPraHu3alusi U IPOBEIAECHUE
OHOJIOTHYECKOTO IKCIICPUMEHTA, BBIJIBHOKEHHUE
THUITOTE3bI, BBISIBJICHUC 3aBUCHUMOCTHU Menc;[y
HCCIICTyeMbIMHU BEIMYMHAMH, OOBSICHCHHUE TTOJTY4ECHHBIX
pe3YJIBTaTOB, HCITIOJIb30BAHHBIX Hay‘-IHBIX HOHSITHﬁ,
TEOpUH W 3aKOHOB; YMEHHE JiejaTh BBIBOABI Ha
OCHOBaHHUHU HOJIy‘-IeHHLIX pe?)y.HbTaTOB;

TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.

YMEHHUE BBIIENIATh CYIIECTBEHHBIC MPHU3HAKH CTPOCHUS
OMOJIOTUYECKNX  OOBEKTOB:  BHUJAOB,  IOMYJSIUH,
IIPOJIYIICHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOreoIeHO30B ¥ IKOCHCTEM; OCOOEHHOCTH MPOIIECCOB:
HACJIC/ICTBEHHOH  WM3MEHYHMBOCTH, €CTECTBEHHOTO
orOopa,  BHI000pa30BaHUs,  MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JCUCTBUS IKOJIOTHYECKUX (HAKTOPOB Ha
OpTaHW3MBI, TIEPEHOCA BEUISCTB M IMOTOKA JHEPTUU B
IKOCHCTEMAX, AHTPOITOTEHHBIX W3MEHCHHI B
9KOCHCTEMAax CBOCH MECTHOCTH, KPYrOBOPOTa BEIICCTB
1 OMOTreOXMMHYECKUX IIMKJIOB B Onocdepe;

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTuyeckas padora.

YyMEHUE TPUMEHITh  TOJY4YEHHBIC  3HAHHUS IS
OOBSICHCHUSI OWMOJIOTHYECKUX IPOIIECCOB W SIBJICHUH,
JUIS MPUHATUS MPaKTUYECKUX pereHui B
MOBCEIHEBHOM JKM3HM C IeJIbl0  oDecrieyeHus
0€30MacHOCTH  CBOETO  3JI0POBbSI M 3J0POBBA
OKPYXKAIOIIUX JIIOCH, COONIOACHUS HOPM T'PaMOTHOTO
MOBEJCHUSI B  OKpYXKalolled NPUPOAHOU  Cperne;
MMOHUMaHHUE HEOOXOIUMOCTH HCIIOJIb30BaHUS
NOCTHKEHUU COBPEMEHHOM onosoruu s
palMoOHAIBHOTO MPUPOIONOJIH30BAHNUS;

OpOoHTANIBHBIN OMIpoc.
TectupoBanue.
JlaGopaTtopHast u
npakTHyeckas padoTa.

YMEHHE peIlaTh JIeMEHTapHbIE ONOJIOrMUECKUE 3aJauH,
COCTaBIIAITh CXEMBbl IEPEHOCA BEIECTB M DHEPruu B
sKOCcHCTEeMax (LIeNU MUTAHUSA);

@pOHTAIBHBIN OIPOC.
JlaGopaTopHas u
IpakTHyeckas padoTa.

YMEHHUE BBINOJIHATh J1a0OpaTOpHbIE U IMPaKTHYECKHE
paboThl, cobII01aTh MpaBuIIa Ipu paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYIOBAHUEM;

JlaGopaTopHas u
npakTHyeckas padoTa.

YMCHUEC KPUTHUUYCCKH OLCHUBATH W HHTCPIPETHPOBATH
uH(pOpPMAIIHIO OHOJIOTUYECKOTO COJIepIKaHUS,
BKJTIOYAIOOIYIO IICEBAOHAYYHBIC 3HAHUA M3 PA3TMYHBIX
uctounukoB (CMU, HaydHO-TIONYNsIpHBIE MaTepUabl);
paccMaTpuBaTh TII00ANTBHBIE KOJOTHYECKUE TTPOOTIEMBI
COBpEMEHHOCTH, ()OPMUPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpakTuyeckas padbora.

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE H
YCTHBIE  COOOIIeHHsS, 0000mas  OHOJIOTHUYECKYIO
UHPOPMALIMIO M3 HECKOIbKHUX HCTOYHHUKOB, I'PAaMOTHO
MCIIOJIb30BaTh NOHATUHHBIN anmnapar OMOJIOTHH.

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpaKTH4eckas pabora.
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