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1. HOSICHUTEJBHAS 3ATIMCKA YYEBHOI'O MTPEJMETA
0/1.13 BUOJOT sl

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

Pabouas mporpamma y4eOHOro mpeamera SIBISIETCS 4acThl IPOTrPaMMBbl MOATOTOBKU
KBATM(HULIMPOBAHHBIX pabounx u cayxammx no npodeccun CIIO 43.01.09. «llosap,
KOHIUTEP.

1.2. MecTo npeaMeTa B CTPYKTYpe OCHOBHOIi mpodgeccHoHaTbHOI
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

[IpenMer oTHOCUTCS K 001I€00pa30BaTEILHOMY UKITY YI€OHOTO IJIaHa Mo mpodeccuun
CIIO 43.01.09. «IToBap, koHAUTEPY.

1.3. Lean u 3axa4n npeaMera — Tpe0OBAHUSA K pe3yJIbTaTaM OCBOCHHS IpeaMeTa.

Lenp n3ydenus yueOHoW npenmera «buosorus» Ha 06a30BOM YpOBHE — OBJIAJIEHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpPTraHW3alUU JKUBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHHUH MCII0JIb30BaTh 3TU 3HAHUS JJIs TPAaMOTHBIX JIeHCTBUI B
OTHOIIECHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HEHHBIX TPOOIEM.

JlocTwkeHue 1enn u3ydeHus ydeOHoro mnpeamera «buosorus» obecneunBaercs
pELIeHHEM CIIEIYIOIUX 3a]au:

— OCBOEHHME OOY4YaIOUIMMHCSA CUCTEMBbl 3HAaHUH O OMOJIOTMYECKUX TEOpUAX, YUCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIllMX OCHOBOH Uit (hOPMHPOBAHHUS
IIPEJICTaBICHUA O €CTECTBEHHO-HAyYHOM KapTMHE MHUPA; O METOAAX HAy4YHOI'O II03HAHUS;
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTSX JKHMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHM3alNM;
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEI0OBAHUAX B OMOJIOTHH;

— (opmupoBanue y o0y4aromuxcs Mo3HaBaTEIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMU HAy4YHBIX B3IVIAJIOB,
uaeH 1 MOJIX00B K U3yYEHHIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aliy;

— CTaHOBJIEHHE Yy oOOydaromuxcsi oOuiel KyJnbTypbl, (YHKIMOHAJIBHOW TPaMOTHOCTH,
pasBUTHE YMEHUH OOBSACHATH M OLIEHMBAThH SIBICHHS OKPYXAIOIEro MUpa >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH M ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

— (opMupoBaHHe y 00y4aroIMXCs YMEHUN WILIIOCTPUPOBATh 3HaYEHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

— BOCHUTaHHe YOeXAEHHOCTH B BO3MOXHOCTU MO3HAHUS YEJIOBEKOM KHBOM MPUPOJBL,
HE00X0/IMMOCTH OEpEeXHOT0 OTHOLIEHHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJOTUYECKHUX UCCIIEJOBAHMI;

— OCO3HaHHUE [IEHHOCTH OMOJOrMYECKUX 3HAHUH /711 OBBIILIEHUS] YPOBHS 3KOJIOIMYECKON
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHMH B NMOBCETHEBHOM >KHU3HU JJISI OLIEHKU
MOCNEACTBUM CBOEH NeATeNbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3/10pOBbI0; 0OOCHOBAaHHUE U COOJIIOICHHE MEP MPOPHIAKTUKY 3a00I€BaHUI.

TpedoBanus K IVIAHMPYEMBIM pe3yJIbTaTaM

JInyHOCTHBIE

B cTpykType NMUYHOCTHBIX pe3ylbTaTOB OCBOEHHUS Npeamera «buonorus» BblAEIEHBI
CJIEIYIOIIHE COCTABIISAIOIINE!

OCO3HaHUE O0YYAIOIUMHUCS POCCUUCKON TPaKTAaHCKOW HJIEHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH M CAMOOIIPEAEIECHUIO;

HaJM4Me MOTHUBALIUU K 00Y4YEeHHIO OMOJIOTHH;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIFOYEBBIX
LICHHOCTEN M UCTOPUUYECKUX TPAIULIUN pa3BUTUSI OMOJIOTMUECKOTO 3HAHUS;

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLINXCsl PYKOBOJCTBOBATHCS B CBOCH JESATEIHLHOCTH
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[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMH CHCTEME OUOIOTHYECKOTO 00pa30BaHHS,

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

MeTanpeamMeTHbie

MeTtanpeaMeTHbie Pe3yIbTaThl OCBOCHHUS MPOTPaAMMbI CpEAHET0 00IIero oopasoBaHus
JOJI’KHBI OTPAXKATh:

OBnazieHne YHUBEPCAIbHBIMU YUEOHBIMU NO3HABAMENbHBIMU IEACTBHUSIMU:

bazoevie n1ocuieckue 0eticmeus:

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

— UCTOJB30BaTh MPU OCBOCHWUW 3HAHWKM NMPUEMBI JIOTHYECKOTO MBINLIICHUS (aHAIH3a,
CHHTE3a, CpaBHEHHMS, KiIacCH(pUKAIMK, OO0OOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHUX
NOHITHIA (BBIACIATh WX XapaKTepHbIC MPU3HAKH, YCTAHABIWBATH CBSI3U C JIPYTUMHU
MTOHSATHSIMH ),

— OmpeAeNsATh LEIH ACSITeIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX JTOCTHDKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEIbHOCTU C TIOCTABJICHHBIMU IIENISIMU;

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

— CTpPOWTH JIOTHUECKUE PACCYXKICHUS (MHIYKTHBHBIC, ICTYKTUBHBIC, 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 M3y4ae€MbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKkKe MPOTHUBOPEUYHI Pa3HOro poja,
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 TOCIIEACTBUN JAESITENbHOCTH;

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

— pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIeM;

bazosvle ucciedosamenvpcexue 0eticmeust:

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

— WCIOJL30BaTh Pa3MUHbIC BUIBI JIEATSIBHOCTH IO IMOJYYCHHIO 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;

— cTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeIbHON JEATEIHHOCTH 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 IIEJICHATIPABICHHBIN TTOUCK MEPEHOCA CPEICTB U CIIOCOOOB IEHCTBUS B
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po(hecCHOHATLHYIO CPey;

— yMeTb TNEPEeHOCHTh 3HaHUSA B I[IO3HABATEIbHYI0 M MPAKTHYECKYI0 o0iactu
KU3HEJEATEIHOCTH;

— YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTei;

— BBIIBUraTh HOBBIE WMJIEH, NIPEAJIAraTb OPUTMHAIbHBIE MTOAXO/bl U PEIICHUS; CTaBUTH
po0JIeMBbI U 3a/1a4H, JOIYyCKAaIOIUe albTePHATUBHbIE PEIICHMUS,;

Oeticmaus no pabome ¢ uHgopmayuen:

— OpUEHTUPOBATHCA B PA3JIMYHBIX MCTOYHHUKAX HHPOpMAIUU (TEKCTe Y4eOHOro
ocoOusi, Hay4yHO-NOIYJIAPHOW JUTEepaType, OHOJIOTMYECKUX CJIOBApsX M CIPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHeTe), aHaIu3upoBaThb HH(OPMALIHIO Pa3IUUHBIX
BUAOB U (opM mpencTaBieHHs, KPUTHYECKHM OICHMBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

— ¢opMyIHMpOBaThH 3aMPOCHl U MPUMEHATH pa3IMYHbIE METOJbI NMPHU MOMCKE U OTOOpE
Ouonoruueckoi nHGOpMaIUU, HEOOXOAUMOM /IJIsl BBIOJHEHUS YUeOHBIX 3a/1a4;

—  npuoOperaTb  ONBIT  HWCHOJB30BaHUS  HMH(OPMAIOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHil, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIIOJIb30BAHUS PA3TUYHBIX MTOMCKOBBIX
CHUCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPEACTaBICHHUS OHMOIOTUYECKOM
uH(popMaImH (CXeMbl, FPapUKH, AUATPAMMBbI, TAOJIHIIBI, PUCYHKH U JIp.).;

— HCIIONB30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEICTBA MPH paboTe ¢ OMOIOTHYECKOM
uHpOpMaLKel: TPUMEHITh XUMHUECKUE, (PU3NIECKUE U MAaTEeMaTHYECKNE 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATypy, HCIOJIB30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

— BIAJETh HABbIKAMHU PACIIO3HABAaHWA M 3aIUTHl HHPOpPMAIMH, HHYOPMAIIMOHHOM
0€30MacHOCTH INYHOCTH.

OBnaneHue yHugepcaibHblMu KOMMYHUKAMUBHLIMU TEACTBUSIMU:
obwenue:

— OCYIIECTBJISATh KOMMYHHUKAllMM BO BCEX cdepax >KU3HU; aKTUBHO YYacTBOBATh B
JMAJIore WIW JUCKYCCHHM IO CYLIECTBY OOCyKJaeMol TeMbl (yMEHHE 3aJaBaTb BOIPOCHI,
BBICKA3bIBaTh CYXKICHUS OTHOCUTEIBHO BBINOJIHEHHS MpejlaraéMod 3a/lauyd, Y4YUThIBATh
MHTEPECHI U COTJIaCOBAaHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM JUCKYCCHH);

— pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHUS, NOHUMATh 3HAUY€HHE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(JIMKTHBIX CUTYallUi; yMETh CMAr4aTh KOH(IUKTHI U
BECTH IIEPETOBOPHI;

— BIIAJETh Pa3IMUHBIMU CIIOCOOaMH OOILEHUS U B3aUMOJIEUCTBUS; TOHUMATh HaMEPEHUS
JpYTUX JIOAEH, IPOsIBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU (opme
(bopMyITHUpPOBATH CBOM BO3PAKECHHUS;

— Ppa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB;

COBMECMHAsL 0esIMeNbHOCb.

— MOHUMATh U UCII0JIb30BATh MMPEUMYIIECTBA KOMAaH/IHON U UHIUBUAYAIbHON pabOTHI pU
peleHny OHOIOruYeckoi MpolieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU peLIeHUH yueOHOH 3a/1auH;

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

— IPUHHUMATH IIE€JIb COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
JIEUCTBUSA MO €€ JIOCTHKEHHWIO: COCTABJIATH IUJIaH JEHCTBHM, paclpelessiTb PO C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX1aTh PE3yJIbTaThl COBMECTHOI paboThI;

— OIICHMBATh KaueCTBO CBOErO BKJIAJa M BKJIAJa KaXKIOTO y4YaCTHUKA KOMaHJbl B 00Ut
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 NPOOJIEM M HMX 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 BO3MOXHOCTEH U MPEANOYTEHUH;

— 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 MPOSBICHUIO IIUPOKOW 3PYIAMIMU B Pa3HBIX
00J1acTsX 3HAHUI, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHB;

CAMOKOHMPOTb:

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

— BJIQZICTh HAaBBIKAMH TI03HABATENLHOW peQIIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JeMCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3yJIbTAaTOB U OCHOBaHMM; UCIOJIb30BATH TPUEMBI
peduiekcuu s OIICHKH CUTYAIMH, BRIOOpPAa BEPHOTO PEIICHUS;

— yYMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHHUs M0 UX CHIKEHUIO;

— 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 BKITIOYAIOT crienuuyeckue sl y9eOHOro mpeamera «bHoorus HaydHbIe 3HaHUS,
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 YUEOHOTO TmpenMeTa «BHOJOTHSY  TOJKHBI
OTpakaTh:

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

- chOpPMHUPOBAHHOCTh ~ YMEHHS  PAacKphIBaTh  COJEPKAHWE  OCHOBOIIOJIATAFOIINX
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 U TUIMOTE3: KIETOYHOU, XpPOMOCOMHOM, MyTallMOHHOM, SBOIIOLMOHHOM,
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 CHUCTEMAM;

- IpUOOpPETeHHE ONbITa MPUMEHEHHs] OCHOBHBIX METOJOB HAy4yHOTO MO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHHu3aIH U MPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIABIM)KCHUS TUIIOTE3, BHISABIICHUS
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 DYKApPHOT; OJHOKJIETOYHBIX 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, OIUIOJJOTBOPEHHUS, PAa3BUTHUA M PA3ZMHOXKEHUS, WHIAUBUIYATbHOTO Pa3BUTHUSA
opranu3mMa  (oHTOreHesa), OopbObI 32  CYIIECTBOBaHME, E€CTECTBEHHOIO  OTOOpa,
BHJ1000pa30BaHMsl, TPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHusl, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTCHHBIX M3MEHEHHH B HKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpoTa
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 IIeNb0 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  OHMONOTHYECKHE  3aJadyd,  COCTaBIISThH
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAaHUS [JI1 pPa3HBIX THUIOB HACJIEIOBAHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEIIECTB M DHEPTUU B HKOCHCTEMax (LEMU MUTaHUS,
MIUIIEBLIE CETH);

- chopMHpPOBAaHHOCTh YMEHHMI KPUTUYECKH OILIEHHWBATh WH(OPMALNUIO OHOIOTUYECKOTO
COJIepXKaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBoM HWH(OpMaNMK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); WHTEPIPETHPOBATH ATHUECKUE
aCIeKThl COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHH, MEUITMHE, OMOTEXHOJIOTHH; paCCMaTPUBATh
rI100aNbHbBIE YKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

- chopMHpOBAaHHOCT, yMEHMI CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U  YCTHBIC
COOOIIIEHUSI Ha OCHOBE OMOJIOTHYECKON WH(OpMAIMKM M3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN arnmapar OMOJIOTHH.

BrinmyckHHMK, OCBOMBIIMK  00pa3oBaTeNbHYI TMporpaMmy, JIOJDKEH  o0JjajgaTh
CIEeIYIOIUMU 00IMME KoMIieTeHIusaMu (nanee - OK):

OK 01. Beibupats crnocoObl pemieHusi 3aaad IpodecCHOHATBLHOM e TENbHOCTH,
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOUCK, aHATTU3 U UHTEPIpETAINi0 HHPOpMAaIK, HE00XO0IUMON
JUTSI BBITIOJTHEHUS 337129 TPO(HEeCCHOHATLHOM IS TEIIbHOCTH.

OK 03. IlmanupoBaTh M peaM30BBIBATh COOCTBEHHOE TNpodeccHoHabHOE |
JUYHOCTHOE Pa3BUTHE.



OK 04. PaGorath B KOJUIEKTHBE M KOMaHJe, 3(P(PEKTUBHO B3aMMOJCHCTBOBAThH C
KOJUJIEraMH, PYKOBOJICTBOM, KIIHEHTAMHU.

OK 05. OcyuiecTBisTh YCTHYIO U IMCbMEHHYIO KOMMYHHUKALIMIO HA TOCYIapCTBEHHOM
A3BIKE C YYETOM OCOOEHHOCTEH COLMAIbHOIO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IlposBisTh TIpakJIaHCKO-NIATPUOTUUYECKYIO IO3ULMIO, JEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIEYETIOBEUECKUX [IEHHOCTEH, MPUMEHSTh
CTaH/IapThl aHTUKOPPYILIMOHHOI'O IOBEICHUS.

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKPYKAKOIICH Cpeibl, pecypcocOepekeHHIO,
3¢ PEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CHUTYALIUAX.

OK 09. MHcnonwszoBarh uWHGOOPMAIMOHHBIE TEXHOJIOTHH B IpodeccHoHaIbHOM
JESTEIIbHOCTH.



2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEIMETA

2.1. O0beM y4eOHOI HATPY3KH U BU/IbI Y4eOHOH padoThl

MPUKJIAJTHOI0 MOYJIsA)

. Konuuecmeo
Bun yueOHo# padoThI
yacog

O0Bém 00pasoBaTeIbHOI HATPY3KH 144
Bcero 3ansiTnii 144
B TOM YHCIIE:

nabopaTopHbie pabOThI U MPAKTUUECKHUE 3aHITHS 46
*TIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE coJep;KaHue (comepxxanue 21

Dopma npomesicymounoii ammecmayuu — ougppepenyuposanusiii 3auém (2 cemecmp)
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2.2. TemaTuyeckuii mJIaH u cojep:kanue yueoHoii npeamera OJ1.13 buosorust

Oo0bem, akan. | Dopmupyemble | YpPOBeHb
4/ B TOM o0mme OCBOCHUA
yucie B U
HaunmenoBanme Conep:xanue yueOHOro MaTepuasia v (pOpMbl OPraHU3aALNHU AeATeIbHOCTH dopme npogeccuoHaIb
pa3aesioB M TeM o0yuyarumuxcst NPAaKTHYECKO HbIe
)7 | KOMIIeTeHIIMH
MOArOTOBKH,
aKaa 4
1 2 3 4 5
Tema 1. Buosiorusi Kak HayKa 3
Conep:xanue yueOHOro MaTepuasa
1. Buonoeus kax nHayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMHU, TEXHHYCCKUMU
U JPYTUMHU €CTECTBCHHBIMH HayKaMH, (QWIOCO(HEH, ITHKOW, ICTETUKOH M
1.1. Buosnorus kak mayka | PABOM. Ponp u mecro Ouonoruu B q)opMHpOBaHHHvCOBpeMeHHoﬁ Hay4HOU
KapTUHBl Mupa. 3HayeHue Ouosiornyeckux 3HaHuWU. Hctopus Ouosoruu. 1 1
3HaueHUEe [UTOJIOTMH JJIs Pa3BUTHS OHONOTUM M TO3HAHUS TPUPOIBL.
Metoapl NUTONOTHUU: MUKPOCKOIHSI, XpoMmaTtorpadusi, nekTpodopes, MeTos OK 02, OK 05,
MEUYEHBIX aTOMOB, aupdepeHnnanbHOe UEHTPUPYTUPOBAHUE, KYJIbTypa OK 07, OK 08,
KJ1eToK. Crctema OMOJIOTHYECKUX HaAYK. OK 09
2. Memoovl nosnanus #cusol npupoovl (HAONIOJCHUE, SKCIEPUMEHT,
OlHCaHue, W3MEepeHHue, Kiaccuukaius, MOJEIUPOBAHHE, CTATUCTHYECKAS 1 1
1.2. MeTonp! TO3HAHUS 00paboTKa JaHHBIX )
KUBOU TTPUPOIBI
JlaGopaTopHble pa0oThl H NPAKTHYECKHE 3aAHATHSA
3. Il/p Ucnosnp3oBaHue pa3iuyHBIX METOJOB MPHU U3YYCHHH OMOJIOTHYECKUX 1 3
00BEKTOB
Tema 2. ’KuBble cuCcTEeMbI M UX OPraHU3aUA 2

2.1. buonornueckue

Conep:xanue yueOHOro MaTepuaJia
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CUCTEMBI, MPOIIECCHI U UX
U3y4eHUe

4-5. Pasnoobpasue oOuocucmem. OpraHuzanus OHOJIOTUYECKUX CHCTEM.
YpoBHU opraHu3aui OMOCUCTEM: MOJIEKYJISIPHO-TE€HETUYECKHI1, OpPraHOUTHO-
KJIETOYHbIA, OPraHU3MEHHbIA, MOMYJIALHUOHHO-BUAOBOM, SKOCUCTEMHBIN
(6moreonienoTHuecKuit), 6nocdepusiii. Hayku, usydaromme OHOIOTHYECKHE
O0OBEKTHI Ha Pa3HBIX YPOBHIX OpraHM3aluy ku3HUA. OOmas XapakTepuCcTUKa
YKU3HHU, CBOMCTBA XKUBBIX cucTeM. [Iponeccsl, mpoucxozsire B OMocucTeMax.
Xussie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouonoruu. Orianune
KHUBBIX CUCTEM OT HEOPTraHNYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpasue. YPOBHU OpraHU3AIMU OUOCHUCTEM:
MOJIEKYJISIPHBIM, OPraHOWIHO-KJIETOYHBIA, OPraHW3MEHHBIH, MOMYJISIIIHOHHO-
BUJIOBO#, 9KOCHCTEMHBIH (OMOTE€0IIeHOTHYECKH i), OnochepHBIii.

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

Tema 3. XuMHUYeCKHUil COCTAB U CTPOEHHE KJIETKH

14

3.1. XuMHueckuii cocTas
KJIETKH.

*IIpogheccuonanvbHo-opueHmuposanHoe cooepacanue (cooepoicanue
NPUKTIAOHO20 MOOYJIS)
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* 6. Knemxa — cmpykmypHo-ghyHKyuonanvnas eounuya scusoco. Victopus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T.
[lIBann, M. Ilneiinen, P. Bupxo). OcHOBHbIE NOJIOKEHUS COBPEMEHHOMN
KJIETOYHOU TEOPHUH.

Meroapl  MOJIEKYJISIPHOM M KIETOYHOW  OHOJOTHHM:  MHUKPOCKOIIHS,
xpomarorpadus, anekTpogopes, METOJ MEYEHBIX aTOMOB,
mudpdepeHnanbHoe  IEeHTpU(YTUpOBaHUE,  KYJIbTUBUPOBAHHUE  KIIETOK.
W3yuenne  (QUKCHUPOBAHHBIX  KJIETOK.  OJIEKTPOHHAsT  MHUKPOCKOIHSL.
KondokanpHast wmukpockonus. ButanbHoe (NPUKU3HEHHOE) H3y4YEHUE
KJIETOK.

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

3.2. Boga u MuHepaibHbIe
BEIECTBA

*7. XUMHUECKU COCTaB KIETKU. XUMHUYECKHUE HJIEMEHThI: MAaKpO3JIEMEHTHI,
MHKPO3JIEMEHTBL. Boda u munepanvubie gewjecmsea. Pu3nko-xuMuuecKue
MPOLIECCHI, NPOTEKAIMe B JKUBBIX cHUcCTeMaX. OyHKIMM BOABI U
MUHEpaJIbHBIX BEIIECTB B KieTKe. [loaepkanne oCMOTHYECKOro OaaHca.
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*8-9. benxu. CoctaB u crpoeHue O€NKOB. AMHHOKHCIOTHI - MOHOMEPHI

. OK 02, OK 05,
O6enkoB. HezameHunMble M 3aMEHUMBIE AMUHOKUCIOTHI. AMMHOKHCIOTHBIN
3.3. benku. CocraB u N OK 07, OK 08,
cocTaB. YPOBHHU CTPYKTYpHl OEIKOBOW MOJIEKYNbI (TIEpBUYHAS, BTOpPHYHAS, 2
CTpOoeHHe OCIKOB N OK 09
TpeTHYHAsT M YETBEPTHYHAs CTPYKTypa). XUMHYECKHE CBOICTBa OENKOB.
buonornveckue GyHKINN OEIKOB.
*10. Depmenmuvr - Ouonormyeckue karanmuzatopel. CtpoeHue QepmeHTa:
aKTUBHBINA LEHTp, cyOcTparHas crneunpuynocts. KodepmenTsl. Butamunsl. OK 02. OK 05 2
3.4. ®epMeHTHI - Otnnuust GepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB. ’ ’
OK 07, OK 08,
Ouosornyeckue
Jlabopamopuvie pabomsl u npaxmuueckKue 3aHAMus OK 09
KaTaJan3aTophI
*11. Jl/p. N3yueHune KaTaluTHUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MPHUMEpE 3
aMmIIa3bl WIK KaTanasbl).
*12. Venesoovi. MoOHOcaxapwapl, JHUCaxapwbl, OJUTOCaXapHabl H OK 02, OK 05,
3.5. YraeBompl. nonucaxapuapl. OOmMA TIaH CTPOCHUS U (PU3MKO-XMMHYECKHE CBONCTBA OK07,0K 08, |7
yriaeBo10B. buonornueckue GyHKIMH YTIEBOIOB. OK 09
*13. Jlunuowi. TmnpodunmsHO-THAPOPOOHBIE cBOMcTBA. Kiaccudukarus
3.6, TTUHILL munuoB. Tpurmuuepust, Goconunuabl, BOCKH, CTepouabl. buongoruueckue
e AL ¢byskun munuaoB. OOne cBoiicTBa OMOJOTHYECKMX MEMOpaH — TEKY4YeCTh,
CIOCOOHOCTh K CaM03aMbIKaHHIO, ITOJTYITPOHUIIAEMOCTb.
*14-15. Hyxneunosvie kucaiomsi. JJHK u PHK. Ctpoenne HyKIeHHOBBIX OK 02. OK 05
3.7. HyknenHoBble kuciotT. Hykneoruasl. [Tpunnun kommuiementapHoctu. [IpaBuiio Yapradda. OK 07' OK 08, 2
KHCIIOTBHI. Crpykrypa JJHK — nBoiinas cniupanb. MecToHaxoxaeHHEe U OMOJIOTHYECKHEe y ’
OK 09
¢bynaxuu JJHK. Bunst PHK. ®ynkuuun PHK B kinetke.
*16. Cmpoenue monexynvr AT®. Makposprudeckue cBsi3u B Mosiekyine ATO. OK 02. OK 05
buonornueckue ¢ynknun AT®. BoccraHOBIEHHbIE NEPEHOCUUKH, UX ' '
3.8. AT® OK 07,0K 08, |2
¢byakmuun B kierke.  [pyrue — Hykineosuarpudocdarsr  (HTO). OK 09

CCKBCHI/IpOBaHI/IC I[HK MeTtoapl ICHOMHKHU, TPAHCKPUIITOMHUKHU, TIPOTCOMUKHU.

JlaGopaTopHble paGoThl U NPAKTHYECKHE 3aAHITUSA
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*17-18. JI/p «OGHapy>xeHNe OEIKOB C MOMOIIBIO KAYECTBEHHBIX PEAKIHy.

3.9. CrpykTypHas
ouonorus

19.  Cmpykmypuas  6uonocus: OUOXMMHUYECKHE U  OHWODU3HYECKHE
UCCIICIOBAHMSI COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJEKYI.
MonenupoBaHue CTPYKTYpbl U (QYHKIHMI OHOMOJIEKYT M HUX KOMILJIEKCOB.
KomnbroTepHpiii qu3aiiH ¥ OpraHWYecKHid CHHTE3 OHMOMOJIEKYN M UX
HEMPHUPOIHBIX aHAJIOTOB.

Tema 4. CTpoenune U GyHKIMH KIETKH

11

4.1. Victopust © METOIBI
W3YYCHHUS KIICTKH.
Knerounas Teopust

20. Humonoeuss — mnayka o xnemke. Knemounas meopusi - mnpumep
B3aUMOJCHCTBUS Hel U (aKTOB B HAYYHOM MO3HAHUU. MeToabl U3ydeHus
KIICTKH.

4.2. Knerka kak
LIEJIOCTHAS XKUBas
CHUCTEMA

21-22. Knemxka xak yenocmmuasn scusasn cucmema. OOIMUE TPU3HAKA KIIETOK:
3aMKHyTasi HapyxHas wmemOpana, wmonekyinsl JHK kak reneruyeckuit
amnmapar, cucTeMa CUHTe3a Oeka.

Tunsl KJIETOK: »JyKapuoTHYecKas W mpokapuotuyeckas. OcoOeHHOCTH
CTPOCHHS TPOKAPHOTHYCCKOW KIeTKH. Kierounas creHka OakTepuid.
CrpoeHue 3yKapuoTHUECKOM KieTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,
KUBOTHOM W TpuOHOM KJIeTKH. [lOBEpXHOCTHBIE CTPYKTYphl KIETOK -
KJIETOYHAsl CTEHKa, MIMKOKanukc, nx Gpynkuuu. [Imazmatudeckas meMOpaHa,
e€ cBOMCTBA M (PYHKIIMH.

4.3. Ctpoenue
9YKapHOTHYECKOM KIECTKH

23. Cmpoenue u  QyHKYUOHUpOBaHue  IYKAPUOMUYECKOU  KIeMKU.
[InazmaTnueckass MemOpana (minazmanemma). CTpykTypa Iia3MaTHUYECKON
MeMOpanbl. TpaHcropT BellecTB 4epe3 IJIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (Iupdy3us, obneruénnas nud@ysust), akKTUBHBIA (IEPBUUYHBIN U
BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lonynponunaemocts MemOpansl. Pabora
HaTPUH-KaJTMEBOT0 HAcOca. DHOIMTO3: MUHOIUTO3, (arouuTo3. IK30IMUTO3.
Knerounas crenka. CTpykTypa M (YHKUMH KJIETOYHOW CTEHKH pPACTCHHUH,
rpuboB.

24-25. Cmpoenue u @QyuKyuoHuposaunue dYKAPUOMUUECKOU  KIeMmKU.
[urtommazma. Lluto3ons. [{utockener. [[Buxkenne nuromiazMel. OpraHouabl
kiIeTkd. OpHOMEeMOpaHHbIE OPraHOWAbI KJIETKU: 3HJOIJIa3MaThyecKas CeTb
(QIIC), anmapar Tonpmku, JU30COMBI, UX CTpOE€HHE U  (PYHKIHH.
B3auMocBsi3p  0lHOMEMOpaHHBIX ~ OpraHoujioB  Kjetku.  CrpoeHue

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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IpaHyJISIPHOTO peTHKYiITyMa. Mexanus3m HarpasieHus 6eiaxos B DIIC. Cunres
pactBopuMbIX  OenkoB.  CuHTE3  KIETOYHbIX  MeMOpaH.  [naaxwuii
(arpanymnspHBII) 3HIOIUIA3MATHYECKUN peTUKyIyM. CekpeTopHas (yHKIHS
anmapara [onpmpxku. Moaudukanus OenkoB B anmapare [ oiabaxw.
CoprupoBka OenkoB B ammaparte ['onbmpku. TpaHCIOPT BEHIECTB B KIIETKE.
Bakyomnu pactutenbHbix KieTok. Kiterounslit cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKM:  MMTOXOHJPHUH,  IUIACTUJBL.
[Ipoucxoxaenne  mutoxoHapuid u  miactua.  Cumobuorenes  (K.C.
MepexkoBckuid, JI. Maprymuc). CtpoeHne W (yHKIMM MHUTOXOHAPHHA H
IUTACTHL. [IepBuunsle, BTOpUYHbBIE u CJIO>KHBIE IUTACTHBI
(hOTOCHHTE3UPYIONTUX 3YKAPHOT. XJIOPOILIACTHI, XPOMOIUTACTHI, JICHKOIIIIACTHI
BBICILINX PACTCHUM.

HememOpannbie opranounap! kietku CrtpoeHue M (yHKIUH HeMeMOpaHHBIX
opraHoujoB  kjeTtku.  PubGocombl.  IIpomexyrouHble  (QUIAMEHTBHI.
MuxkpoduiaMeHTbl. AKTHHOBBIE MHKPOQMIAMEHTHI. MBIIIEUHbIE KIIETKH.
AKTUHOBBIE  KOMIIOHEHTbl ~ HEMBILIIEYHBIX  KJIETOK. MMKpPOTPYOOUKH.
Knerounslii nentp. CrpoeHue U JBHKEHHE KIYTMKOB M PECHHUYEK.
MuxkpoTtpyOoukn 1uToruia3Mmbl. LleHTpuons. benku, accouuupoBaHHBIE C
MUKpPO(pUIaMEHTaMU U MUKpOTpyOoukamMu. MOTOpHBIE OEIIKH.

26. Cmpoenue u @yukyuonuposanue 3yKapuomuieckol kiemxu. AHopo.
Obonouka sapa, XpOMaTHH, KapuoOIUla3Ma, SJpPBIIIKH, HX CTPOEHHE W
¢bynkuuu. SnepHeiii 6enkoBblii MaTpukc. IIpocTpaHcTBEHHOE pacioyiokeHue
XpoMocoM B HHTep(ha3HOM siape. DyXpOMATHH U TeTepoxpoMaTHH. benku
XpoMaTuHa — TUCTOHBI. /IMHaMuKa siiepHOM 000JIOUKM B MHUTO3€. SnepHblii
TPaHCIOPT.

Knerounsle BritoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTuTeNnbHOI, )KUBOTHOM, TPHOHOIN).

JlabopaTopHbie paGoThl M NPAKTHYECKHE 3AHATHS

27. JI/p «V3ydenue cTpoeHHs! KJIETOK Pa3InYHbIX OPTaHU3MOBY.
28. Il/p «3y4yeHue CBOWCTB KJICTOUHONH MEMOPaHBI».
29. Jl/p «HccnenoBaHue mia3MojM3a W JEMJIA3MOJIU3a B PACTHUTEIBHBIX
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KJIETKax».
30. I/p «M3y4yeHune QBMKEHHS IIUTOILIIA3MbI B PACTUTEIILHBIX KIETKAX).

Tema 5. dKuzneaeaTeJLHOCTh KJIETKHA

5.1. O6MeH BelIeCTB, WU
METa0O0IH3M.
ITimacTrueckuii OOMeH.
doTocuHTE3. XEMOCHHTE3

*[Ipogheccuonanvro-opuenmuposanHoe cooepaicanue (cooeporcanue
NPUKIIAOH020 MOOYJIS)

OK 02, OK 05,

*31-32. Accumunayus u ouccumunsiyus — 08e CMopoHvl memaboausma. TUTbI
oOMeHa BemIeCTB: aBTOTPOQHBIM M TeTepoTpodHBIN. YdacTue KHCIOopoja B
OOMEHHBIX TIpoIleccax.

*33. Duepeemuueckoe obecneuenue kiemku: npeppanicane ATO B 00MEHHBIX
nporeccax. @epMEHTATUBHBIA XapaKTep Peaklui KIETOYHOro MeTabou3Ma.
@depMeHThl, UX CTPOEHHME, CBOMCTBA M MeXaHU3M aeictBus. KopepMmeHTHI.
Otnnuus hepMEHTOB OT HEOPTaHUYECKUX KaTalln3aTopoB. benku-akTuBaTopbl
U OeJNKH-UHTUOUTOPHI. 3aBUCHMOCTHh CKOPOCTH (DEPMEHTATHBHBIX PEaKIUi OT
pa3nmuHbIX (hakTopoB. [IepBUYHBII CHHTE3 OPraHMUYECKUX BEIISCTB B KIICTKE.
*34-35. @Domocunme3. AHOKCUTCHHBII W OKCHUTCHHBIH ()OTOCHHTE3 Y
Oaktepuii. CBerocoOMparIMe MHUIMEHTbI M IMHIMEHTHl PEaKIMOHHOIO
neHntpa. Pons xmopormiactoB B mporecce potocuHTe3a. CBETOBasE M TEMHOBAs
¢a3zpl. Poronsixanue, C3-, C4- u CAM-tuns! potocunresa. I[IpoaykTHBHOCTD
¢otocunTe3a. BnusHue pa3zauuHbIX (AKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCUHTESA.

*36. Xemocunmes. PaznooOpazue OpPTaHU3MOB-XEMOCHHTETHKOB:
HUTPUGUIUPYIOLITHIE OakTepuu, xKenezo0akTepuu, cepoOakTepuu,
BOJIOPOJHBIC OaKkTepru. 3HAUCHNE XEMOCHUHTE3A.

5.2. DHepreTHYEeCKHiA
oOMeH

*37. Ouepeemuueckuti oomen. AHadpoOHBIE OpraHu3Mbl. Buabl GpokeHus.
[IponykTsl OpokeHUST M HX HCIOJb30BAaHUE YEIOBEKOM. AHa’pOOHbIE
MHUKPOOPTaHU3MBbI KaK OOBEKTHI OMOTEXHOIOTUH U BO30YAUTENN OOJIE3HEH.
AdpoOHBIE OPraHU3MBI.

*38. Omanwi snepeemuyeckoeo oomena. IlogroroBurenbHbI dTamn. [nukonus
— OECKHCIIOPOTHOE paclienyIeHue TIII0KO3bl. bronorndeckoe oKuciIeHUe, WIN
KJIETOYHOE JbIxaHue. Ponb MUTOXOHIpWil B mpoleccax OMOJIOrHYecKOTro

OK 07, OK 08,
OK 09
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okucnenus. Lluxnmmyeckue peakuuu. OxucnuTenbHOe (GochopuIrpoBaHue.
DOHeprusi MeMOpaHHOro rpaaueHta mpotoHoB. Cunres AT®: pabora
npotonHoi AT®-cunrasel. [IpenmyiiecTBa a3poOHOro Myt 0OMEHa BEIECTB
nepe aHa3poOHBIM. DPHEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Tema 6. Haciencreennasi uHgopManusi U peajgu3amnus eé B KJeTKe

6.1. buocunres Oenka

39-40. bBuocummes 6Genka. Peaxyuu mampuunoco cunmesa. IlpuHnHNI
KOMIUIEMEHTApPHOCTH B PEAaKLMSIX MaTPUYHOrO CHUHTe3a. Peanusanus
HACJENCTBEHHOW uH(popMauuu. ['eHeTHueckuid KOA, €ro CBOWCTBA.
Tpanckpunuus — marpuunbelii cuHTe3 PHK. IlpuHnunse! Tpanckpunuuu:
KOMILUIEMEHTAPHOCTh, aHTUIAPAJLIEIbHOCTb, ACUMMETPUUHOCTh. Co3peBaHue
Marpuudblx PHK B sykapumormueckon xierke. Hexommpyromme PHK.
Tpancnauus u e€ stanel. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
Ycnosust 6nocunte3a 6enka. Kogupoanue amuHokucnor. Pone pubocom B
O6uocuHTe3e Oenka.

6.2. CoBpeMeHHbIE
IPEAICTaBICHUS O
CTPOEHUU I'€HOB.

41. CoBpeMeHHbIE MIPEICTABICHHS O CTPOEHUU T'eHOB. Opranuzaiys reHomMa y
IIPOKApUOT M DJYKapUOT. Perynsnus aKTUBHOCTH TE€HOB Yy IIPOKapHOT.
I'mnore3a omnepona (®. XKaxo6, XK. Mano). MonekyispHble MEXaHU3MBI
HKCIPECCHH T€HOB Y 3yKapuoT. Poib XpoMaTHHa B perynsuuu padoThl T€HOB.
Perynsnus oOMeHHBIX npolieccoB B kKieTke. Kierounslii romeocTas.

6.3. Hexnerounsie popmbl
KHU3HH - BUPYCHI

42-43. Bupycvl — HEKJIETOYHble (OPMBI >KU3HM WU OOJMraTHBIE MapasHThI.
CrpoeHne MpoCTBIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaKTepuoQaros.
XKwuznennsni nuxn JJHK-conepxxamux Bupycos, PHK-conepkamux Bupycos,
6axTepruodaros. ObpaTHasi TpaHCKPHIIIMS, peBepTa3a, MHTErpasa.

Bupychsle 3aboneBanusi 4yenoBeka, *KMBOTHBIX, pacteHuil. CIIN, COVID-
19, commanbHble W MenuuuHCKHe — mOpobnembl.  IlpodumnaxTuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

buoungopmamuka: unmeepayus u ananuz o6orvuwiux maccusos («bigdatar)
CMPYKMYpHbIX Ouonocudeckux oauuwlx. Hanomexwonoeuu 6 Ouonocuu u
meouyune. IIpoepammupyemovle Gynxyuu 6enkos. Cnocobvi 0ocmasku
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Jekapcme™.

JlaGopaTropHblie padoThl M NPAKTUYECKUE 3AHATH S

44, .H/p <<H8.6HIOI[€HI/I€ MHTO3a B KJIICTKAX KOHYMKA KOPCIIIKa JIyKa Ha 'OTOBBIX

MHUKpOIMpernaparax» 2
45, Jl/p «V3ydenue XxpoMOCOM Ha TOTOBBIX MUKPOIIpEnapaTaxy.
Tema 7. Pa3MHoOKeHHe U HHAUBHIYAJbHOE Pa3BUTHE OPraHN3MOB 10
46. Kremounwvlii yuxn, uiu dicusHenHvll yuka kiemku. VIHTEpda3za u MHUTO3. 1
[Ipoueccrl, mpoTekatonue B uHTEpdaze. Permkanus - peakius MaTpUuIHOTO
cunte3a JJHK. Crpoenune xpomocom. XpomocoMmHbI HaOOp - KapUOTHIL.
JIMMIIONAHBIE ¥ TalUIOWOHBIA  XpPOMOCOMHBIE HAOOpBL.  XPOMaTHUbI.
. [{uTonornyeckre OCHOBBI PAa3MHOKEHHS W WHIUBUIYAILHOTO PAa3BUTHS 2
7.1. )Ku3HEeHHDBIH UK
OpPTraHU3MOB.
KJIEeTKH. JleneHne KIeTKH.
Mitros 47. Jlenenue knemxu — mumos. Craguu muto3a. IIporecchl, mpoucxosmime 1
UT .
Ha  pasHbBIX  CTaAMAX  MHUTO3a. buomOrMueckuit  cMbplci  MHTO3a. OK 02. OK 04
[Tporpammupyemast TO€Ib KJIETKH - aroITo3. OK 0 5’ OK 07’
JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS OK 08’ OK 09’
48-49. Jl/p. HaOnroneHne MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha 5 ’ 3
TOTOBBIX MHUKpOIpenapaTax
50. Dopmwr pazmmodrcenus opeanusmos: Oecrionoe U mojoBoe. Buiel
Oecrosioro  pa3sMHOXKEHHWsS: JeJIeHHE HaJBO€, II0YKOBaHWE. OJHO- H
7.2. ®opMbl pa3MHOKEHHUS
ODIAHIEMOB MHOTOKJIETOYHBIX,  CHOpPOOOpa3OBaHUE,  BEreTaTUBHOE  Pa3MHOXKEHUE. 1 2
P HckyccTBeHHOE KIIOHHMPOBAHWE OPTraHU3MOB, €ro 3HAU€HHE JUIS CENICKIIUH.
ITonoBo€ pa3MHOMXKEHHE, €r0 OTINYHUS OT 6€CIOJIOrO.
. 51-52. TlomoBoe pa3mHOXeHHe. [loNOBBIE KIETKH, WM TaMeThl. Meio3.
7.3. Meiio3 2 2

Cranun wmeno3a. [IloBenenne xpomocom B Meiio3e. Kpoccunrosep.
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buonornueckuii cMbIca Mer03a U MOJIOBOrO mpolecca. Meno3 u ero Mecto B
KU3HEHHOM IIMKJIE OPTaHU3MOB.

53. Oobpazosanue u pazsumue nonogvix Kiemok. Onnodomeoperue.
['ameTorenes - mpormecc OOpa30BaHHS IOJIOBBIX KIETOK Y IKHBOTHBIX.
[TonoBeie Kene3bl: CeMEHHUKH W sudHUKU. OOpa3oBaHWE H pa3BHTHE

. 1 2
7.4. ObpazoBanue 1 MOJIOBBIX KJIETOK - TaMmeT (CIepMaTo30Ml, SHIEKIETKA) - CIepMaTOreHe3 U
Pa3BUTHUC II0JIOBBIX ooreHe3. (OCOOCHHOCTH CTPOCHHUS  SHIEKICTOK U CHEPMAaTO30HIOB.
K1eTok. OIION0TBOPEHNE | OmnogoTBOpenHue. [lapTeHoreHes.
JlabGopaTopHble pa0oThI U NPAKTHYECKHE 3AHATHSA
54. JI/p N3yueHune cTpOCHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpEnapaTax 1 3
55. UnousuoyanvHoe pazeumue (onmocene3). DMOPHUOHAIBLHOE pa3BUTHE
(oMOpuorene3). Jrtambl AMOPUOHANBHOTO PA3BUTUA Yy MO3BOHOYHBIX
7.5. VIHHBHIYAIBHOE KUBOTHBIX: JpoOJieHue, ractpyisuus, opraHorenes. I[locramOGpuoHanbHOE
- Y pazButue. Tumbl TOCTAIMOPHUOHANBHOTO PA3BUTHS: MPSAMOE, HEMPsIMOe 1 2
pa3BUTHE OPTaHU3MOB
(mmuumHOYHOE). BnmsHME cpeapl Ha pa3BUTHE OPTaHW3MOB; (HAKTOPHI,
CHOCOOHBIE BBI3bIBaTh BPOXKAEHHBIE yponcTBa. PocT u pa3BuTHE pacTeHUH.
OHTOTEHE3 IIBETKOBOTO PAaCTEHUS: CTPOCHUE CEMEHH, CTaIUN Pa3BUTHSI.
Tema 8. HacJjiencTBEHHOCTh W H3MEHYHNBOCTH OPraHU3MOB 33
56. Ilpeomem u 3adauu ecenemuxu. VIcTOpUsS pa3BUTHS TECHETUKH. Poib
8.1 TeHeTIKA - HAVKA O IUTOJIOTUU U SMOPUOJIOTUH B CTAHOBJICHUH T€HETHKU. BKian poccuiickux u
o K 3apyOCKHBIX  YYEHBIX B  pa3BUTHE TeHETUKU. MeToabpl TeHETUKH
HAaCJEACTBEHHOCTH U . . . 1 1
(ruOpUAOIOTUYECKHM, IUTOTCHETUUECKUH, MOJIEKYJISIPHO-TEHETHUECKU).
U3MCHYUBOCTHU OK 01. OK 02
OcHoBHbIE TeHeTUYECKHE MOHATHUS. | eHeTndyeckass CHMBOJIMKA, UCTIONb3yeMast ) ,
B CXEMAaX CKpEIMBAHUIA. OK 04, OK 05,
8.2. 3aKOHOMEPHOCTH 57-58. 3axonomepnocmu macnedosanus npu3Haxos, YCTaHOBIEHHBIC [ OK 06, OK 07,
HACITe/[OBAHHS TIPH3HAKOB Menpaenem. Monozubpuonoe ckpewusanue. 3akKoH eIMHOOOpa3us THOPHIOB 9 OK 08, OK 09 2
2
yYCTAHOBITCHHBIE MEepBOTO TMOKOJeHus. [IpaBWio JTOMHHHpOBaHUS. 3aKOH pacIIeTUICHHS
I".MeHnnenem mpu3HaKoB. [ 'unores3a yucToTel ramer. [1oJIHOE U HEMOJIHOE TOMHUHHPOBAHHE.
MoHOrHGpUHOE JlabopaTopubie paboThl M IPAKTHYECKHE 3AHATHS
CKpeLBaHUe 59-62. I1/p. Pemenne reneTndeckux 3amad «MOHOTHOPUAHOE CKpELIMBAHHUE. 4 3
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IlonHOE M HEMOJHOE JOMHUHHUPOBAHUCH

8.3. QurubpunHoe
CKpeIMBaHKe. 3aKOH
HE3aBUCHUMOI'O
HACJICIOBaHMS MPU3HAKOB

63.Juecubpuonoe  ckpewuganue. 3AKOH  HE3ABUCUMO20  HACAE008AHUS
NPUSHAKOS.

64. [Jumozenemuueckue 0CHO8bL OULUOPUOHO20 CKPEUSUBAHUSL.

65. Awuarusupyrowee ckpewusanue. VICTONb30BaHWE aHATU3UPYIOIIETO
CKPEIIMBAHUS JJIs ONPEICIICHIS TCHOTHIIA 0COOH.

JlaboparopHble padoThbl M PAKTHYECKUE 3AHATHS

66-69. [1/p. Pemenue renernyeckux 3amaad «/JuruOpuiHoe CKpernBanmuey

8.4. CuemneHuoe
HACJICJIOBAaHKEC MPU3HAKOB

70-71. Cyennennoe mnacreoosanue npusznaxos. Pabora T. Moprana 1o
CLICIUICHHOMY HACJIEOBAaHHIO TeHOB. HapylieHue CIEIUIeHUs TEHOB B
pe3ynbTaTe KpOCCHHIOBepa. XpPOMOCOMHAas TEOpHsl HAcleICTBEHHOCTH.
['eHeTHYECKUE KAPTHI.

JlaGopaTopHble pa0oThl U NPAKTHYECKHE 3aAHATUSA

72-73. Jl/lp. W3ydyeHnue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPUIHOTO
CKPEIIMBAHUS Y TPO30(HITBI HA TOTOBBIX MHKpOIIpENaparax.

8.5. 'enernka nomna.
Hacnegosanme
MIPU3HAKOB, CLICTITICHHBIX C
ITOJIOM.

74-75. ['enemuxa nona. XpOMOCOMHOE OMpeJesieHne Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIE W TETepPOraMETHBIE OPTaHU3MBI.
HacnenoBanue npu3HakoB, CIIETNIEHHBIX C MOJOM.

JlaGopaTopHble padoThI U MPAKTUYECKHE 3aAHATUSA

76-79. Il/p. Pemenune renetnyeckux 3amay «HacnenoBanue mpU3HAKOB,
CLICIUICHHBIX C OJIOM»

8.6. I3MeHYMBOCTb.
Henacnencrsennas
U3MEHUYUBOCTH

80. Msmenuusocms. Buowi  usmenuusocmu:  HEHACIEICTBEHHAA U
HacJenCTBeHHas. Pomb cpembl B HEHACICJACTBEHHOW W3MEHYHBOCTH.
XapakTepucTuka MOAU(PUKAIIMOHHON W3MEHYUBOCTHU. BapHallMoHHBIA psa U
BapualoHHass kpuBas. Hopma peaknmm mnpusHaka. KoJMdecTBeHHBIE W
KaueCTBEHHBIC MPU3HAKH U UX HOopMa peakiuu. CBoiicTBa MOAUPUKAIIMOHHON
W3MEHYNBOCTH.

JlabopaTopHbie paGoThl M NPAKTHYECKUE 3AHATHS

81. Jl/p. MWzyuenume MoaudUKAIMOHHOW W3MEHYMBOCTH, MOCTPOCHHE
BapHaIllMOHHOIO psiia ¥ BApUAIMOHHOW KPUBOM.
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8.7. Haciencreennas
W3MEHYUBOCTh

82-83. Hacneocmeennas, unu 2CHOMUNUYECKAS, UBMEHYUBOCMDb.
KomOunatuBHasT W3MEHYMBOCTh. Me03 M TIOJOBOM MpOIECC - OCHOBA
KOMOMHATUBHOU HM3MEHYUBOCTH. MyTtanuonHas W3MEHYHUBOCTb.
Knaccudukanmss myraruii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIC. YacTtoTa H
MPUYMHBI MyTanuii. MyTareHHbIe (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PS/IOB B
HaCJIeICTBEHHOU U3MEHYUBOCTH H.W. Basunosa. Buesnepuas
HACJIEICTBEHHOCTb U U3MEHYHBOCTb.

JlaGopaTropHblie padoThl M NPAKTUHYECKUE 3AHATHS

84. Jl/p. Ananus myrtanuii y 1po30(usibl Ha TOTOBBIX MUKpOIIpEnaparax

8.8. 'eneTnka uenoBeka

85-86. [l'enemuxa wuenosexa. Kapuomun wuenosexa. OCHOBHBIE METOJBI
TEHETUKH 4YeJIOBEKa: T'€HEaOTMYEeCKUil, OJIM3HEIOBbIM, IUTOTeHEeTHUYECKUIA,
OMOXMMHUYECKUH, MOJEKYIsIpHO-TeHeTHUecKuil. COBpeMEeHHOE OIpeesieHue
TEHOTHUIIA: MMOJIHOTEHOMHOE CEeKBEHHUPOBAaHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE
¢ momompio [1I[P-ananu3a. HacneacTBeHnHbie 3a00/IeBaHNs YEIOBEKA: TEHHBIC
O0one3nu, Oole3HM €  HACIEACTBEHHOH  MPEeapacroyioKEHHOCTHIO,
XpoMocoMHbIe  Oone3Hu. (Comarudeckue H TeHEpaTHBHBIE MYTAIUH.
CtBonoBble KiIeTKH. [IpUHIUIBI 310pOBOTO 00pasza KHU3HU, TUATHOCTHKH,
Npo(UIAKTUKU U JIEYEHHs] TeHEeTHYecKUX OoJyie3Hel. MenuKo-reHeTHuecKoe
KOHCYJTbTUPOBaHUE. 3HAUEHNUE MEIUIIMHCKON TeHETHKHU B MPEIOTBPALLIEHUH U
JICYCHU U TeHETHYECKNX 3a00JI€BaHUI YEIOBEKA.

JlabopaTopHbie padoThl M NPAKTHYECKUE 3AHATHS

87-88. I1/p CocrapiieHne 1 aHAIN3 POJOCIOBHBIX YEIIOBEKA

Tema 9. Cesexkuusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTUH

9.1. Ceneknust Kak Hayka
U Tpoliecc

89. Cenexyus xax nayka u npoyecc. 3apoxaeHUE CENEKIUNA U JOMECTUKAIIUS.
VYuenne H.M. BaBunmoBa o 1eHTpax MPOUCXOXKICHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NPOMCXOXKICHHUS JOMAIIHUX >KUBOTHBIX.
Coprt, mopoa, mTamm.

9.2. Meroabl u
JIOCTYKEHUS CEICKIINN
pacTeHuil U KUBOTHBIX

90-91. Cospemennvie memoowt cenexyuu. MaccoBbII U WHANBHUAYaAIbHBIN
OoTOOpPBI B CENIEKIMU pAacTeHWH W KUBOTHBIX. OICHKA 3KCTEpbepa.
bauskoponcTBeHHOE — cKpenBaHMe — WHOpuaumHT. Ywmcras  JuHUSL.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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CkpemnBanue 4HCTBIX JWHUH. [ereposuc, wnum ruOpUaHAs — CHIIA.
HeponctBenHoe ckpemuBanue - ayrOpuausr. OtaanéHHas rubpuausanus U
e€ ycnexu. VCKyCCTBEHHBII MyTareHe3 M IIOJIY4YEHUE IIOJIUILIOUIOB.
JloCTHKEHMSI CEICKIMU PAaCTEHUH, J)KUBOTHBIX H MUKPOOPTIaHU3MOB.

JIaﬁopaTopHLIe p360TLI U NMPAKTHYCCKUE 3AHATHUSA

92-93. dxckypcus « OcHosHbIE MeMOOblL U OOCMUNCEHUSL CeNeKYUU PACMEHUN U
ocusomHuuix  (Ha  CENIGKIMOHHYIO  CTaHLMIO, IUIEMEHHYI0  (depmy,
COPTOMCIIBITATENBHBIA y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OPAaTOPHUIO
arpOyHHBEPCUTETA WIM HAYYHOTO IIEHTPA)»

9.3. BuorexHosorusa Kak
OTpaciib MPOU3BOJICTBA

94. buomexnonoeus kak ompacis npouzgoocmed. I'eHHas uHKeHepus. DTarbl
co3nanusa pekomOuHantHoM JIHK u Tpancrensnbix opranusmos. Kierounas
umxeHepus. Kierounele KyabTypbhl. MHUKPOKIOHAIBHOE Pa3MHOXKEHUE
pacrenuii. KioHupoBaHHE BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO03HCTBEHHBIX
OpraHu3MoOB. JKoJorudeckue u studyeckue npodiembl. [MO - reneruuecku
MOJTU(UIIMPOBAHHBIE OPTAHU3MBI.

Tema 10. DBoJrroLMOHHAS

omoJiorus

16

10.1. DBomronud u
METOMBI €€ N3YUEHHUS

95-96. Dsontroyus u memoovr eé uzyuenus IlpeArnocbUIKM BO3HMKHOBEHHS
IBOJIOLIMOHHON TEOpPHH. DBOJIIOIMOHHAS TEOpHsS M e€ MecTo B OMOJIOruu.
BnusiHue >BOJIOIMOHHOM TEOpUH Ha pa3BUTHE OMOJOTMM U JIPYTHX HayK.
CeuzerenscTBa  3BOomonuy. [laseoHTONOTHYECKHE: TOCIEIOBATEILHOCTD
MOSIBJICHUS] BUAOB B NaJICOHTOJOTHYECKOM JIETONUCH, MepexoaHble (OpMBI.
buoreorpaguueckue: cxoiactBo M pasnuuue ¢ayH U (IOp MaTepuKkoB U
OCTPOBOB. DMOpPHOJIOTMYECKHE: CXOACTBA M Pasziuuusi 3MOPHOHOB pPa3HbBIX
BUJIOB  TO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHUYHBIE,
aHAJIOTMYHbIE, PpYJUMEHTapHble OpraHbl, aTaBU3Mbl. MOJEKyJIsIpHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJEICTBEHHOCTH ¥ OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

10.2. UcTopwust pa3BUTHS
npeJCcTaBIeHUN 00
HBOJTIONINHT

97. Deomoyuonnas meopus Y. Jlapeuna. TIpenrnocsuiku BO3HUKHOBEHUS
JTapBUHU3MA. J[BHXKYIIME CHIIBI HBOJIONUHM BUAOB 10 JapBUHY (M30bITOUHOE
pasMHOXEHHWE  TpHU  OTPAaHWYCHHOCTH  PECYpCOB,  HEOIpeneNEHHas
M3MEHYMBOCTh, 60pb0a 3a CyliecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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Cunrerunueckas Teopus 3Bostonnu (CTI) u e€ 0CHOBHBIE TTOJIOKEHUS.

10.3. Buna: xpurepuu u 98-99. MuxkposBomonus. [Tonysinus Kak eJMHALA BHIA H YBOJIOIUH. 2 2
crpykrypa. Ilomynsus JIaGopaTopHbie paGoThl H NPAKTHYECKHE 3aHATHS
KaK S/eMCHTapHas 100-101. JI/p. CpaBHeHue BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHIO 2 3
€IMHULIA BUJA
10.4. JIBmwxKyIue CHIIbI 102.  Jlsuocywue cunvt  (¢hakmopwl)  380nI0YUU U008 8  Npupooe.
(a;meMeHTapHbIe pakTophl) | MyTallMOHHBIA MpoIecC ¥ KOMOMHATUBHASI MU3MEHYHMBOCTb. [lomymsiinoHHbIe 1 2
SBOJIIOLUU BOJIHBI U Jipeii reHoB. M3omsnus 1 Murparsi.
10.5. EcrecTBeHHBIN 103. Ecmecmeennviii ombop - nanpasisiowuil gaxmop 36oatoyuu. Popmvi 1 5
oTOop u ero Ghopmbl ecmecmeenHo20 omoopa.

104. TIpucnocobieHHOCTh OPTaHU3MOB KaK pe3yibTar 3Botonuu. [Ipumepsr 1

MPUCTIOCOOTICHUN Y OPraHU3MOB.
10.6. Pe3ynbraThl P Y op

105. Apomop}o3sl 1 UaNOATATITALIHH. 1 2
ABOJIIOLINU:

106-107. Bux u BumooOpazoBanue. Kpurepunm Buma. OcHOBHBIE (OPMBI
MPUCIIOCOOTIEHHOCTh

BHUJ1000pa30BaHus: reorpaduueckoe, SKOJIOrHIECKOe. 2
OpPraHHU3MOB U

JlaGopaTopHble pa0oThl H NPAKTHYECKHE 3aAHATUSA
BHJI000pa3oBaHue m

108-109. JI/p. Omucanue NPHCHOCOOJICHHOCTH OpraHm3Ma u o€ 2 3

OTHOCHTEIIFHOTO XapaKTepa

110. Maxkposeonoyus. DopMbl HBOIMIOIUK: (puIeTHYEeCKas, JUBEPTEHTHAS,
10.7. HanpaBnenus u KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh BOIIOIHH. 1 2
MTyTH MaKpPOIBOIIOLIUT [TpoucxoxxaeHne OT HecHeMaTu3upOBaHHBIX TpeaKkoB. [Iporpeccupyromas

crienuanu3anus. AJanTUBHAS paaualus.
Tema 11. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie 13

111. Tunomesvi  npoucxoocoenus ocushu Ha  3emne. JloHaydHBIE
11.1. VicTopus ®HU3HU HA | IPEJCTABICHUSA O 3apOXKACHUU KM3HU. HayuHble TMIIOTE3bI BOSHUKHOBEHMS OK 01, OK 02,
3emiie 1 METOOEI €€ KU3HM Ha 3emuie: aOuoreHe3 W TaHCHEpMUs. XUMHUYECKas HSBOJIOIHS. OK 04, OK 05,
n3ydeHus. ' unoressl AOHMOTEHHBI  CHHTE3 OpPraHMYEeCKMX BEIIECTB U3  HEOPraHUYECKHX. 1 OK 06,0K 07, |2
MIPOUCXO0XKICHUS )KU3HU OKCIEPUMEHTAIBHOE MOIATBEPKACHUE XMUMHUYECKOM sBomtonmn. HadanbHble OK 08, OK 09

Ha 3emiie

sTanbl Ouonormdeckoit sBosmouuu. I'mnoreza PHK-mupa. dopmuponanue

MeOpaHHBIX CTPYKTYpP W BOSHUKHOBEHHE MPOTOKJICTKHU. [IepBhIe KIETKH U UX
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sBomonus. POpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPIaHU3MOB.

11.2. OcHOBHEIE dTAIbBI
9BOJIIOIIMH OPTaHUIECKOTO
MHpa Ha 3emiie, pa3BUTHE
KU3HU TI0 IpaM U
eproIam

112-113. Paszsumue oicusnu Ha 3emae no spam u nepuooam. Kartapxei.
Apxelickag U TpoTepo3oiickas 3pbl. Ilaneo3olickas spa U €€ MNEPUOJbI:
KeMOPHUICKUH, OPAOBUKCKUH, CHITYPUNUCKHMA, IEBOHCKUN, KAMEHHOYTOJIbHBIMH,
nepMckuii. Me3o3oiickas spa u €€ Nepuoabl: TPUACOBBIM, IOPCKUNA, MEJIIOBOM.
KaiiHo3oiickass 3pa W €€ mnepuoiabl: MAJIEOTN€HOBBIA, HEOTCHOBBIM,
aHTPONOreHOBBIN. XapaKTepUCTUKa KJIMMAaTa U TeOJIOTUYECKUX IPOLIECCOB.
OcHOBHBIE 3Tanbl 3BOJIOLMU  PACTUTEIBHOTO M KMBOTHOTO  MHpA.
ApomMopdo3bl y pacTeHuld U KUBOTHBIX. [losiBlIeHHe, paclBET U BHIMUpPAHUE
TPYIII KUBBIX OPTaHU3MOB.

JlaboparopHble padoThl M IPAKTHYECKHE 3AHATHUS

114-115. Tl/p. U3y4eHune HCKOMAEMbIX OCTATKOB PACTCHUIl U KMBOTHBIX B
KOJUICKIUSIX

116-117. Dxckypcus «DBOJIONHS OpPraHUYECKOro Mupa Ha 3emie» (B
€CTECTBEHHO-HAYYHbIH WIIN KPaeBeTIECKUI My3ei)

11.3. CoBpemenHas
crcTeMa OpraHMYecKoro
MHP

118. Cucrema OpraHMYecKOro MHpa Kak OTpakeHHe HBOJIONHH. OCHOBHBIC
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

11.4. DBomronus yeaoBeKa
(aHTpOMOreHe3)

119. Oeonroyusa  uenogéexka. AHTpoOmoJiOrus Kak Hayka. Pa3Butue
MpPEJCTABICHUA O TMPOUCXOXKIACHUH  YeJOBeKa. MeToabpl  HM3y4eHUsd
aHTporioreHe3a. (CxoicTBa M pa3aMuusi 4YeloBeKa M KMBOTHBIX.
CucTeMaTH4ecKoe MOJIOKEHHE YeJIOBEKa.

11.5. JIBmxKy1ue CUIbI
(axTopsl) aHTpOHIOreHE3a

120. JIemxymme cwibl (dakropel) aHTpororeHesa. HacmencrBenHas
U3MEHYMBOCTh U €CTeCTBeHHbIM 0TOop. OOmecTBeHHbIM 00pa3 >KU3HH,
M3TOTOBJIEHUE OPYIHN TPYJ1a, MBIIICHUE, PEYb.

11.6. OcHOBHEBIE CTaIUU
SBOJIIOLIUHN YEJIOBEKA

121-122. OcnosHvle cmaouu u 6emeu 260110YUlU Yel08eKa: ABCTPATONUTEKH,
Uenoek ymenblid, YenoBek MNpaMoXoisaiinii, YenoBek HeaHAEPTAIbCKHM,
YenoBek  pasymHbId.  Haxogkm  HMCKOMaeMmbIX  OCTAHKOB,  BpeMs
CYIIIECTBOBaHMS, 00JaCTh pacnpoCcTpaHeHusl, 00bEM TOJIOBHOTO MO3ra, o0pa3
KHU3HH, OPYJIHSL.
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11.7. YenoBeueckue pachl

123. Yenoseueckue pacvi. OCHOBHBIE OONBIINE pachl: EBPOICOUTHAS
(eBpasuiickasi), HETpo-aBCTpaIOuAHas (PKBaTOpUaAlbHAs), MOHTOJIOHIHAS

Y TIPUPOJIHBIC aanTaluy | (a3MaTCKO-aMepUKaHCKas). YepThl MPHCIOCOOJEHHOCTH IpeICTaBUTENEH 1 2
YelioBeKa YeJIOBEYECKMX pac K YCJIOBHSIM CYLIECTBOBaHMS. EIMHCTBO 4YelOBEUECKHX
pac. Kputrka conpaibHOro JapBUHU3MA U pacu3Ma.
Tema 12. OpranusMsl 1 OKpYy:Kawuias cpeaa 11
124. Oxonocuss kax Hayka. 3ajaud W pasfeNbl AIKOJIOTUU. MeToJbl
12.1. Dxonorus Kak HayKa | HKOJOTHYECKUX UCCIJIEJOBAaHUM. DKOJIOTUYECKOE MHUPOBO33pEHUE 1 2
COBPEMEHHOT0 YEJIOBEKA.
125. Dronoeuueckue paxmopuwl. Knaccuguxayus sxonoeuueckux ¢haxmopos:
12.2. Cpenpl obutanus u .
abuoTuueckre, OMOTUYECKUE M aHTPOIOTeHHbIe. JlelicTBHE SKOJIOTHYECKHUX 1 2
HKOJIOTHYECKUE (PAKTOPHI
(haKkTOpOB HA OPTAHU3MBI.
126. A6uomuueckue  ¢axmopwi:  CBeT, TeMIleparypa,  BIAXKHOCTb.
®doronepuoansM. [IpucrnocobnaeHus opraHu3MOB K ACHCTBUIO aOMOTHUYECKHUX 1
(dakTopoB. buonornueckue puTMBI. 2
12.3. Abuornueckue JlaGopaTopHble paGoThI H MPAKTHYECKHE 3aAHITHSA OK 01. OK 02
(baxTops! 127-128. Jl/p. Mopdosoruueckue 0COOCHHOCTH PACTEHHH M3 Pa3HBIX MECT ’ ’
2 OK 04,0K 05, |3
oOuTaHus OK 06. OK 07
129. Jl/p. BausiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB Kojeyca g ’
P pocrup P i 1 OK 08,0K 09 |3
130-131. Auomuueckue ¢haxmopei. Bunbl OUOTHYECKUX B3aUMOACHCTBUIA:
12 4. BroTHYecKIe KOHKYpPEeHIIUS, XWIIHWYECTBO, cuMOM03 U ero ¢Gopmel. Ilapazutusm,
(l)a.Kl'“O o KooIepauus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJI€OHUYECTBO). 2 2
p AMeHcanmu3M, HeuTpanu3M. 3HaueHHe OUOTHYECKUX B3aUMOACHCTBUN ISt
CYIIECTBOBaHMS OPraHU3MOB B IPHPOJIHBIX COOOIECTBAX.
132. Oxonocuueckue xapaxmepucmuxu nonyiayuy. OCHOBHBIE TTOKa3aTeNN
12 5. DKOTOrHIECKIE TOMYJSIHH: MHCICHHOCTD, MIOTHOCTD, POXKIAEMOCTb, CMEPTHOCTB, MPUPOCT, 1 2
XAPAKTEPHCTHKH BHIA H Murpanus. J[nHaMuKa YiCICHHOCTH MOMYJISIIUH U €€ PEeTyJIISIIHS.
TOMySIHH JlabopaTopHble paGoThl U NPAKTHYECKUE 3AHATHUS
133-134. I1/p. [Toacu€r mIoTHOCTH NOMYJISLUI Pa3HbIX BUIIOB PACTCHUI 2 3
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Tema 13. Coo01iecTBa 4 IKOJIOrHYECKHE CUCTEMBbI

13.1. Coo01ectBa
OpPraHU3MOB

135. CoobmecTBO opranu3mMoB - OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBAs,
HNPOCTPAHCTBEHHAs, Tpodudeckas (nuiieBas). Bumgbl-momuHaHTel. CBsS3M B
OuoIeHose.

13.2. DkocucTeMsl U
3aKOHOMEPHOCTH HX
CYIIECTBOBAHHUS

136. Oxonoeuueckue cucmemvi (3xkocucmemst). IloHATHE 00 SKOCHCTEME WU
ouoreoneno3e. OyHKIMOHATBHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOIYICHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTB M MOTOK DJHEPrHUH B
skocucreme. Tpopudeckue (MUIIEBbIE) YPOBHU SKOcHCTeMbI. [IumieBbie menu
u cerd. OCHOBHBIE T[OKa3aTeNd SKOCUCTEMBI: Ouomacca, MPOIYKIHS.
DKOJIOTHYECKUE MUPAMUJIBL: TIPOAYKIIUHU, YUCICHHOCTH, OroMacchl. CBOMCTBA
HKOCHCTEM: YCTOMYMBOCTD, caMoperynsanus, pazsutue. Cykieccus.

13.3. IIpupoausie
IKOCHCTEMbI

137. Ilpupoonvie sxocucmemvl. DKOCHCTEMBI 03€p W pPEK. DKOCHUCTEMa
XBOHHOTO WJIM ITMPOKOJIMCTBEHHOTO Jieca.

13.4. AHTpOTIOTEHHBIE
KOCHCTEMBI

138. Aumponoecennvie s3xocucmemvi. ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buomornvyeckoe M XO3AHCTBEHHOE  3HAYEHUE  arpodKOCHUCTEM |
ypOo3kocucteM. bruopaszHooOpazue kKak (aKTOp yCTOMYHMBOCTH SKOCHUCTEM.
CoxpaHeHune 6M0JI0rHYECKOro pa3Hoo0pasus Ha 3emIie.

13.5. buocdepa -
rio0aibHas 3KOCUCTEMA
3emin

139. Vuenue B.U. Bepnadckoeo o 6uocgepe. I'paHuiibl, cOCTaB U CTPYKTypa
6uocdepsl. Kusoe BeniectBo U ero ¢pyHkuuu. OcodeHHOCTH Ouocheps! Kak
rJ100anbHON 3KOCHCTEMBI. J[MHaMUYeckoe paBHOBecHME W OOpaTHasi CBS3b B
ouocdepe.

13.6. 3akoHOMEpHOCTH
CyIIECTBOBaHUsI Ouochep

140. Kpyeosopomuvl eewecme u Ouoceoxumuueckue YuKIvl 1eMEHMO8
(yrnepona, aszora). 30HaJbHOCTH OuOchepbl. OCHOBHbIE OHOMBI CYIIH.
Bognbie 61OMBI.

13.7. YenoseuecTBO B
o6uochepe 3emnn

141. Yenoseuecmeo 6 oOuocgepe 3emau. AHTPONOTCHHBICE H3MEHEHHUS B
ouocdepe. [ mobanpHBIC YKOIOTHUECKHE TPOOJIEMBI.

13.8. CocymiectBoBanue
MIPUPOJIBI M YEIIOBEUECTBA

142.  Cocywecmeosanue  npupoovi u  uenogewecmea. CoxpaHEHHE
O0uopazHoOOpa3usi Kak OCHOBa  yCTOWYMBOCTH  Ouocdeprl. OcHoBa
paIMOHATIFHOTO YIIPABIICHUSI IPUPOAHBIME PECYpCaMu M MX HCIOJIh30BAaHUE.
JlocTrkeHust GMOJIOTHH M OXpaHa IPUPOIBI.

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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143-144. NuddepeHunpoBaHHBII 3a4éT

Bcero 3ausaTuii

144
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3. YCJIOBUS PEAJIN3AIIMU YYEBHOM ITPEMETA

OJ1.13 BUOJIOTUSI

3.1. TpeGoBaHue K MUHUMAJIbLHOMY MaTePHAJIbLHO-TEXHUYECKOMY 00ecneuyeHUuI0

Kommekt y4deOHON MeOenu KaOWHETa COCTOMT W3 IOCAJOYHBIX MECT MO KOJWYECTBY
oOyuaromuxcs, pabodero Mecra IpernojaaBatels, y4eOHOH MOCKH, IKadoB s XpaHCHHS
yueOHOT0 000PYIOBAHHS.

Obopyodosanue yuebHo2o kabunema.
pabouas nocka, CTeH/bI,

Texnuueckue cpedocmea 00yueHusL:

WuTepakTHBHAS TOCKA, MYJIbTHMEIUHHBIA TPOESKTOP, HOYTOYK, IKpaH.

CpeactBa 00y4eHus:

[Tocobue 1o neneHuro KJIeToK (MarHuThl), HarasAHbIe TocoOus (y4eOHUKH, OTIOPHBIE
KOHCIIEKTBI, KAPTOUKHU — 3a/IaHUs, TECTHI, pa3aTOYHBIA MaTepHa).

3.2. UndopmanmnonHoe odecneyeHue

OcHogHbie UCOYHUKU:

1. ®enepanbhbiii 3akoH oT 29.11.2012 Ne 273-®3 «0O6 oOpasoBanuu B Poccuiickoit
Denepauumn.

2. IIpukaz MunuctepctBa oopazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepx)aeHUH
(deaepanbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa CPEIHETO (TIOTHOT0) OOIIEeTOo
00pazoBaHM.

3. Ilpuka3z MunucrepctBa obOpasoBanus u Hayku PD ot 29.12.2014 No 1645 «O BHeceHuu
n3MmeHenuil B Ilpuka3 MunucrepcrBa obpasoBanust U Hayku PD ot 17.05.2012 Ne 413 «O0
VTBEpXKACHUH (elepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPEIHETO
(moHOTO0) 0011IeT0 00pa30BaAHUSY.

4. [Tucemo [lemaprameHTa rocy1apCTBEHHON MOJUTHUKHU B cepe MOATOTOBKU pabodmX KaaApoB U
IO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMeHmanmuu 1Mo OpraHHU3aIlH
MOJTyYEHUsI CPEeTHET0 00IIero o0pa3oBaHus B MpeJesiax OCBOSHHS 00pa30BaTeIbHBIX MPOTrPaMM
cpenHero npodeccnoHanrbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIET0 0OPa30BaHUS C YIYETOM
TpeOoBaHUil (enepabHBIX TOCYJapCTBEHHBIX O0Pa30BATEIBHBIX CTAHIAPTOB M IMOJy4aeMOM
npodeccuu WM CueualbHOCTH CPEHEro MPOo(ecCnOHaTbHOTO 00Pa30BaAHUS.

S. buonorus. 10 knacc. ba3osblit ypoBenb. Yuebnuk / [Tonomapesa . H, Kopuunosa O. A,
Jlommmuaa T. E. / AO U3natensctBo "[IpocBemenue",2021
6. buonorus. 11 knacc. ba3osblit ypoBens. Yueonuk. [lonomapéna 1.H., Kopaunosa O.A.,

Jlommummaa T.E.; AO U3nparensctBo "[Ipoceemenue", 2022

Humepnem-pecypcwl 0115 npenooagamens.
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

o bkbownE
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4 KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUS ITPEJMETA

O/[.13 BUOJIOI'MA
KoHTpob 1 O1ICHKa Pe3yNbTaTOB OCBOEHUS MIPEAMETA OCYILECTBIAETCS IPENOJaBATEIEM B

mnmponecce IMpOBCACHUA MNPAKTHYCCKUX SaHHTI/Iﬁ,

TCCTUPOBAHUA,

O6yanOH_[I/IMI/ICSI HHAWBUIYAJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

TaKXXE€ BbIIIOJIHCHUEC

Pe3yabTaThl 00yueHus Kpurepuu MeToabl OLIEeHKH
OIIEHKH

ChopMUpOBaHHOCTh 3HAHUH O MECTE€ H POJH
OHMOJIOTUH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpPA U HAYYHOIO MUPOBO33PEHHUS; TectupoBanue
0 BKJIAQJ€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OHUONOTHH; (HYHKIIMOHATHHOM
TPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS] >KU3HEHHBIX
3a/1ay;
YMEHHE PACKpPbIBaTh COJCP)KAHUE OUOIOTUYECKUX
TEPMUHOB W TIOHSATHH: >KU3Hb, KIIETKA, OPraHU3M;
MeTabonmu3M (OOMEH BeIIeCTB U  IpEBpallCHHE TectupoBanue.
SHEPruu), TOMeocTa3 (CaMOperyJssius), YpOBHEBas JlaGopaTtopHast u
OpraHu3aIys KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE npakTh4yeckKas padbora.
(penpodyKuusi), HACJIEICTBEHHOCTh, H3MEHYUBOCTD,
POCT ¥ Pa3BUTHE, Beinonnenue
yYMEHHUE U3JIaraTh OMOJIOTHYECKUE TEOPHUH (KIETOUHAs, paGoTHL:
XpOMOCOMHAs, MyTallMOHHasd, LEHTpanbHas J0rMa 100-95% - TectupoBane,
MONIEKyIspHOW  Omonorum), 3akoHel (I"Mennmens, | onenka «5»; JaGopaTopHas 1
T.Moprana, H.M.BaBunoBa) u ydenus (0 IEeHTpax 76-94% - IpaKTHaeCKaT PaboTa.
MHOF006pa3I/I$[ n MMPOUCXOKACHUA KYJIBbTYPHBIX OILICHKa «4»; Perenue 3a7au.
pactenuii H.BaBuiioBa), omnpenensiTh TrpaHULbl HUX 50-75% -
MMPUMCHHUMOCTH K JXUBBIM CUCTEMAM, OLICHKa «3»;
YMEHHUE BIIAJIETh METOJaMU HAYYHOTO MO3HaHUS B 0-49% -

OMOJIOruH: HAONIONECHUE U ONUCAHUE JKUBEIX CHUCTEM,
IIPOLIECCOB M SIBJICHUW; OpraHu3anus W TPOBEACHHE
OHMOJIOrN4YECKOr0o JKCIIEPUMEHTA, BBI/IBIDKEHUE
TUIOTE3bl;  BBIIBIEHHE  3aBUCHUMOCTH  MEXIY
HCCIIETyeMbIMU BEJTMYMHAMU, 00BsiICHEHHE
MOJIyYEHHBIX pe3yJIbTaToB, HCIIOJIb30BaHHBIX
HAay4YHBIX [IOHATHI, TEOPUI U 3aKOHOB; YMEHHE JI€J1aTh
BBIBO/Ibl HA OCHOBAHUU NIOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIEISTh CYyHIECTBEHHbIE IPU3HAKH BUPYCOB,
KJIETOK IPOKApUOT U JYKapHOT; OAHOKJIETOUHBIX H
MHOTOKJIETOYHBIX OpPraHHU3MOB; 0COOEHHOCTHU
nporeccoB: oOMeHa BeUIeCTB M IpeBpallleHUs
SHEpruM B KIETKe, (POTOCHHTE3a, IMIACTHUYECKOro U
HHEPreTU4ecKoro oOMeHa, XEMOCHHTEe3a, MHTO3a,
Mmeiio3a, OIJIOZJOTBOPEHMS, pa3sMHOXKEHUH,
VHAMBUAYAJILHOTO Pa3BUTHs OPraHu3Ma (OHTOTEHE3);

YMCHHUEC TNPHUMCHATH IOJYYCHHBIC 3HAHUA  IJIA

OLICHKA «2».

OpOHTANBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpakTuieckas padbora.
Pewrenue 3anau.

@pOHTAIBHBIN OIPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

OpOoHTAIBHBIN OMPOC.
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0OBSICHEHUSI OMOJOTHYECKUX TPOIIECCOB W SIBICHUH,
JUIi  TPUHATHAA  [PAKTUYECKUX  PEIICHUWH B
MOBCEIHEBHOM JKM3HM C 1€JIbI0  00ecIledYeHus
0C30MacHOCTH  CBOETO  3JI0OPOBbSI W 3JIOPOBBSA
OKPY’KAIOIIMX JIFOJICH, COOIOACHUS HOPM TPaMOTHOTO
MIOBEJCHUS B OKpYXKAlOLIEH NPUPOJHOU Cpene;

IIOHVMAaHHE HE00X0IMMOCTH MCIIOJIb30BaHUs
JOCTHKEHU N COBPEMEHHOM ouosioruu u
OMOTEXHOJIOTUH JUIS palMoOHaIbHOIO
IIPUPOJOINIOIIB30BAHMS;

YMCHHUE p€HIaTh 3JICMCHTAPHBIC TCHCTUUCCKHUE 3aJa4u
Ha MOHO- U I[I/II‘I/I6pI/I,HHOG CKpCIIMBAHHUEC, CUCIICHHOC
HaclaeaOBaHUEC, COCTaBJIATh CXEMBI MOHOFI/I6pI/I,Z[HOI‘O
CKpCIIMBaHuA i1 NOPCACKasaHusd  HACJICIOBaHUA
IIPU3HAKOB Yy OPTaHN3MOB;,

TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.

YMCHHE BBHITIONHATE JIA0OPATOPHBIC W IMPAKTUYCCKHE
paboThl, cOOMI0AATh MpaBmiia MpHu paboTe ¢ yueOHBIM
1 JJaOOpaTOPHBIM 000PYTOBAHUEM;

@poHTaATBHBIN OIPOC.
TectupoBanue.
JlaGopaTtopHast u
IpakTHyeckas padoTa.
Pemenue 3axau.

YMCHHUEC KPUTHUYCCKU OLNCHHUBATHL U UHTCPIIPETUPOBATH

uHpopmaIuio OMOJIOTHYECKOTO coJiepKaHusl,
BKJIIOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
HMCTOYHUKOB (CMU, HAYYHO-TIONYJISIPHBIE
MaTepuayibl); JTHYECKHE AaCHEKThl COBPEMEHHBIX
HCCIICTOBaHUM B Oouojoruu, MEOUIIHHE,
OMOTEXHOJIOTUH,

JlaGopaTtopHast u
IpaKTHyeckas padoTa.

YMEHHE CO37aBaTh COOCTBEHHBIE IMCHMEHHBIE U
yCTHBIE  cooOImieHusi, 0000mmas OHOIOTHYECKYIO
I/IHq)OpMaHI/IIO N3 HCCKOJIBKUX MCTOYHUKOB, 'PAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJIOoTuy,

@pOoHTANBHBIN OIPOC.
TectupoBanue.

cOPMHPOBAHHOCTh 3HAaHUH O MecTe |  POIHU
OMOJIOTHU B CUCTEME HayYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-
HaY4YHOH KapTHHBI MUpPa U HAYYHOTO MUPOBO33PEHUS;
O BKJAJ€ POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUM; (YHKIHOHAIBHON
TPaMOTHOCTH YEJIOBEKA JJIsl PEIIeHUsS >KU3HEHHBIX
3aja4;

@pOHTAIBHBIN OIPOC.
TectupoBanue.

YMEHHME pPAacKpbIBaTh COJEpKaHUE OUOJOTUYECKUX
TEPMUHOB U TOHATHH: BHJ, MONYJISALIUSA, T€HO(POH,
ABOJIIOLIMS, JBWXKYIIME CUJIbI ((aKTOpPbI) SBOJIOLHH,
IpUCIIOCOOIEHHOCTh OPTaHW3MOB, BHI000pa3oBaHUE,
9KOJIOTHYECKHE (DaKTOPBI, IKOCHCTEMA, MPOIYLEHTHI,

@pOHTAIBHBIN OIIPOC.
TectupoBanue.

KOHCYMEHTBHI, PEMYIEHTHI, LeTTH MMUTAHUSA,
HKOJIOTHYECKAs MUpaMuJia, OnoreoreHos, onocdepa;
yYMEHHE u3jarath OHOJIOTHYECKHUE TEOpUHn

(aBomroriionHast Teopust Y.JlapBuHa, CHHTETHYECKaS
TEOpUsl DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomprmieBoro  cxoxactBa  K.bapa, uepemoBanms
[VIaBHBIX HampaBieHMH U nyred spomonuu A.H
.CeBeprioBa, yuenusi o onmochepe B.M.Bepranckoro),

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpakTU4eckas padbora.

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTU4YecKasi padora.
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OTIPENIETIATh TPAHUIIBI WX MPUMEHUMOCTH K KHUBBIM
cHucTeMaMm;

YMEHHME BJIAJCTh METOJAMHM HAY4YHOIO IIO3HAHUS B
Ouonoruu: HaOMIOACHNE U ONMHMCAHUE >KUBBIX CHUCTEM,
IIPOLIECCOB M SIBJICHUM; OpPraHu3alys U IPOBEICHHE
OHMOJIOrNYECKOTO DKCIIEPUMEHTA, BBIJIBUKEHUE
TUIIOTE3bl;  BBIIBICHHE  3aBUCHUMOCTH  MEXIY
UCCIIEyEMbIMU BEJINYNHAMHU, 00bsICHEHHE
IIOJIy4YEHHBIX pe3yJIbTaToB, HCIIOJIb30BaHHBIX
Hay4HBIX IIOHATHM, TEOPUHN U 3aKOHOB; YMEHHE JI€]aTh
BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3YyJIbTATOB;

@poHTATBHBIN OIIPOC.
TectupoBanue.
JlaGopaTtopHast u
IpaKTHYecKas padoTa.

YMCHUC BBIACIATH CYIICCTBCHHBIC IIpHU3HAKU

CTpOEGHUsI  OMOJIOTMYECKUX  OOBEKTOB:  BHUJOB,
HONYJISALNN, IIPOJIYLICHTOB, KOHCYMEHTOB,
pPEAYLEHTOB, OMOTeo1eHO30B u JKOCUCTEM;
0COOEHHOCTH IIPOLIECCOB: HACJICICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOT' O orbopa,

BHUJ1000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHU3MOB,
JICHCTBUSL 3KOJOTMYECKHX (PAKTOPOB HA OPTraHU3MBI,
nepeHoca BEHIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHUH B 3KOCHUCTEMaxX CBOCH
MECTHOCTH, KpPYroBOpoTa BEIIIECTB "
OMOreOXMMHYECKUX IIMKIOB B Onochepe;

@pOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.

YyMEHUE TPUMEHSATh TIOJYYCHHBIC 3HAHUS IS
00BsICHEHUS! OMOJIOTUYECKUX MPOLIECCOB U SIBJICHHIM,
UL TIPUHATHAS ~ TPAKTHYECKUX  PEIICHHH B
MOBCEIHCBHOW JKM3HM C IIEIbI0  0OCCIICUCHHS
0€30MacHOCTH  CBOETO  37I0pPOBbsI U 3JIOPOBBS
OKPYKAIOIIMUX JIIOJeH, COOM0IEHUSI HOPM FPaMOTHOTO
MIOBEJCHUS B OKpPYXXAlOLIEd NPUPOJHOU Cpene;
MMOHUMaHHUE HEOOXOIMMOCTH HCIIOIb30BaHUS
NOCTHKEHUU COBPEMEHHOM OonoJsornu s
palMoOHAIBHOTO MPUPOIONOJIH30BAHNUS;

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.

YMEHHME pellaTh JJIEeMEHTapHble OHOJIOTHYECKHE
3a/la4, COCTaBJIATh CXEMbl IIEPEHOCA BEILECTB H
SHEPruM B 3KocucTeMax (Iienu MUTaHus);

@pOHTAIBHBIN ONIPOC.
JlaGopaTopHas u
npakTHyeckas padoTa.

YMEHHUE BBINOJHATh J1a0OpPaTOpHbIE M MPAKTUYECKHE
paboThl, coOM0AaTh MpaBmiia Ipu padboTe ¢ yueOHbIM
U J1aOOpaTOPHBIM 000PYAOBaHUEM;

JlaGopaTopHas u
MpakTU4eckas padbora.

YMCHUEC KPUTUYCCKU OLUCHHUBATH U MHTCPIPETUPOBATH

uH(pOpMAIIHIO OMOJIOrMYECKOTO coJiepKaHusl,
BKJTFOYAIONTYIO TICEBIOHAYYHbBIC 3HAHUS U3 Pa3IMYHBIX
HMCTOYHHKOB (CMU, Hay4YHO-TIOMYJISIPHBIE
MaTepHuabl); paccmaTpuBaTh r00anbHBIC
HKOJIOTUYECKHE poOIeMbI COBPEMEHHOCTH,

dbopMHUpPOBATh MO OTHOIIEHWIO K HUM COOCTBEHHYIO
HO3ULMIO;

@pOHTANBHBIN ONPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

YMEHHE CO3[aBaThb COOCTBEHHBIC IHUCHMEHHBIE |
yCTHBIE  cooOmmieHusi, 0000mmas OHOIOTHYECKYIO
MH(OPMAIHIO M3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO

@poHTaANTBHBIN OMPOC.
TectupoBanue.
JlabopaTtopHnast u
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MCIIOJIb30BaTh NOHATUHHBIN anmnapar OMOJOTHH. ‘ pakTHyeckas padoTa. ‘
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