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

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

PaGouas mporpamma ydeGHOro mpeameTa SBISETCS YacThi0 MPOrpaMMBbl MOATOTOBKHU
KBATM(HUIHUPOBAHHBIX pabounx u ciayxammx no mnpogpeccun CIIO 35.01.27. «Macrep
CEIbCKOXO035MCTBEHHOTO IPOU3BOJICTBAY.

1.2. Mecro mnpenmMera B  CTPYKTYpe OCHOBHOW  mpodeccHoHATbHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

JlucuuniauHa OTHOCUTCA K 00mieo0pa3oBaTeIbHOMY LHUKIY Yy4eOHOro IUIaHa IIo
npodeccuun CITIO 35.01.27. «Mactep cenbCKOX035HCTBEHHOTO MPONU3BO/ICTBAY

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

Lenb uzydyenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBIJIAJICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpPTraHW3alUU JKUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JIEHCTBUH B
OTHOIIECHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HEHHBIX TPOOIEM.

Joctuxkenne 1enu wulydeHus ydyeOHoro mpeamera «buonorus» oOecrneunBaeTcs
pELIeHHEM CIIEIYIOIUX 3a]au:

— OCBOCHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUN O OMOIOTMYECKUX TEOPUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIllMX OCHOBOH Uit (hOPMHPOBAHHUS
MPEACTABICHUI O €CTECTBEHHO-HAy4YHOW KapTUHE MHUpPA; O METOoAaX HAy4yHOIr'o IIO3HAHWS;
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTSX JKHMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHM3alNM;
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

— (opmupoBanue y o0yJaromuxcs Mo3HABATEIbHBIX, HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH 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 OOBACHATH M OLIEHUBAThH SIBICHHS OKPYXAIOIEro MUpa >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH M ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

— (opMupoBaHHe y 00y4aroIMXCs YMEHUN WILIIOCTPUPOBATh 3HaYEHHE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOW JAESATEIbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
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 LIEHHOCTHU OMOJOrMYECKUX 3HAHUH JJIS MOBBIIIEHUS YPOBHS 3KOJIOIMUYECKON
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— MpUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHMH B NMOBCETHEBHOM >KHU3HU JJISI OLIEHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXKaroliel 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 TPaKTaHCKOW MICHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH M CAMOOIIPEAEIECHUIO;

HaJM4Me MOTHUBALIUU K 00Y4YEeHHIO OMOJIOTHH;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KIIFOYEBBIX
LEHHOCTEN M UCTOPUYECKUX TPAJAULIUN Pa3BUTHS OMOJIOTMYECKOTrO 3HAHUS;

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

HAJIMYHE DKOJOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIETM U CTPOUTH
JKU3HCHHBIC TJIaHBI.

MeTanpeamMeTHbie

MeTtanpeaMeTHbie Pe3yIbTaThl OCBOCHHUS MPOTPaAMMbI CpEAHET0 00IIero oopasoBaHus
JIOJDKHBI OTPaXKaTh:

OBrnaneHue yHugepcaibHblMu y4eOHbIMU NOZHABAMENbHLIMY TEHCTBUSIMU:

bazosvle ocunecKue Oeticmsus.

— CaMOCTOSITENILHO ()OPMYIIMPOBATh M aKTyaJIM3UPOBATh NMPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

— UCTOJB30BaTh MPU OCBOCHWUW 3HAHWKM NMPUEMBI JIOTHYECKOTO MBINLIICHUS (aHAIH3a,
CHHTE3a, CpaBHEHHMS, KiIacCH(pUKAIMK, OO0OOIIEHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHUX
MOHITHI (BBIACIATh WX XapaKTepHbIC TMPU3HAKH, YCTAHABIWBATH CBSI3U C JIPYTUMHU
MTOHSATHSIMH ),

— OmpeAeNsATh LEIH ACSITeIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX JTOCTHDKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTHU C MIOCTABJICHHBIMH EJISIMU;

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

— CTpPOWTH JIOTHYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, TIO0 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHsI B PACCMATPUBACMBIX SIBJICHUSX, (HOPMYIHMPOBATH
BBIBOJIbI M 3aKJTFOYCHUS,

— MPHUMEHSATH CXEMHO-MOJICIIFHBIC CPECTBA ISl TPEICTABICHHS CYIIECTBCHHBIX CBSI3CH U
OTHONIICHUN B W3YY4aeMBIX OHMOJIOTHYECKUX OOBEKTaX, a TAKXKe MPOTHBOPEYHMH PA3HOTO POJA,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHKAX;

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

— BHOCHTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB IICIISIM,
OIICHUBATh PUCKU MOCIEACTBUN JAESITENbHOCTH;

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

— pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIeM;

Oazosvle ucciedosamenbeKue Oeticmeust.

— BIIAQJCTh HAaBBIKAMU y4eOHO-HCCIICJIOBATCILCKOH M TMPOCKTHOW JESTeIBHOCTH,
HaBBIKAMHU  pa3pelieHus mpoOieM; o0nanaTh  CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOUCKY METOJIOB PEHICHUS MPAKTHYECKHUX 33Ja4, MPUMCHCHHIO Pa3IMIHBIX
METOJIOB MIO3HAHNUS;

— 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 HAy4YHBId THUI MBIIUICHHUS, BIAJETh HAY4YHOH TEPMHUHOJIOTHEH,
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 €€ pemieHus, HaXOJWTh apryMEHTBI JUIsl JIOKa3aTelIbCTBA CBOWX YTBEPIKICHHIA,
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 CHTYAaIlUsIM, OIICHHUBATh IPUOOPETEHHBIN OIBIT;

— 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;

— YMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEJAMETHBIX 00JacTel;

— BBIJIBUTaTh HOBBIC HJIEU, MpEJJIaraTb OPUTrMHAIbHBIC MOAXOAbl U PEIICHHS; CTaBUTh
po0JIeMBbI U 3a/1a4H, JOIYyCKAaIOIUe albTePHATUBHbIE PEIICHMUS,;

Oeticmaus no pabome ¢ uHgopmayuen:

— OpUEHTUPOBATHCA B PA3JIMYHBIX MCTOYHHUKAX HHPOpMAIUU (TEKCTe Y4eOHOro
ocoOusi, HAay4HO-NOIYJIIPHOW JUTEepaType, OHOJIOTMYECKUX CJIOBApsX M CIPaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHeTe), aHaIu3upoBaThb HH(OPMALIHIO Pa3IUUHBIX
BUAOB U (opM mpencTaBieHHs, KPUTHYECKHM OICHMBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

— ¢opMyIHpOBaTh 3aMPOCHl U MPUMEHATH PA3IMYHBIE METOJBI MPU MOUCKE U OTOOpE
Ouonoruueckoi nHGOpMaIUU, HEOOXOAUMOM /IJIsl BBIOJHEHUS YUeOHBIX 3a/1a4;

—  mnpuoOperarh  OMBIT  HUCIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHi1, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX
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
uH(pOpMaIMeH: MPUMEHITh XUMHUSCKHEe, (PHU3UYEeCKHe M MAaTEMATHYECKUE 3HAKA M CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATypy, HCIOJIB30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

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

OBnaneHue yHugepcaibHblMu KOMMYHUKAMUBHLIMU TEACTBUSIMU:
obwenue:

— OCYILECTBIATh KOMMYHHKAIIMM BO BCeX cdepax KHU3HU; aKTHBHO YYacTBOBaTh B
JMAJIore WIW JUCKYCCHHM IO CYLIECTBY OOCyKJaeMol TeMbl (yMEHHE 3aJaBaTb BOIPOCHI,
BBICKA3bIBaTh CY)XJCHHUS OTHOCHTEIIBHO BBINOJHEHUS IpeaIaraéMond 3aJadyd, Y4YUThIBATh
MHTEPECHI U COTJIaCOBAaHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM JUCKYCCHH);

— pacro3HaBaTh HeBepOAJbHBIE CPECTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHUSI KOH(DIMKTHBIX CUTYAIMi; YMETh CMTYaTh KOH(DIUKTHI U
BECTH IIEPETOBOPHI;

— BIIAJETh Pa3IMUHBIMU CIIOCOOaMH OOILEHUS U B3aUMOJIEUCTBUS; TOHUMATh HaMEPEHUS
IPYTHUX JIOACH, MPOSIBIATH YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOH dopme
(bopMyITHUpPOBATH CBOM BO3PAKECHHUS;

— Pa3BEPHYTO U JIOTMUHO HM3JIaraTh CBOIO TOYKY 3PEHUSI C UCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

COBMECMHAsL 0esIMeNbHOCb.

— TIOHMMATh M UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIWBHUIYATLHON pabOTHI IPH
pelieHnr OMOJOTHYEeCKON MPOoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHS TPYITOBBIX
(dbopM B3aUMOJICHCTBUS MPU PEIICHUH YIEOHOTO 3a1a4H;

— BBIOMpPATh TEMAaTUKY U METOABl COBMECTHBIX JCUCTBHIA, C YIETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KakJI0T0 YjeHa KOJUIEKTHBA;

— MPUHUMATH 1€JIb COBMECTHOW JAESITENbHOCTH, OPraHU30BbIBAaTH M KOOPAMHUPOBATH
JIEUCTBUA MO €€ JIOCTWKEHHWIO: COCTaBJISATh IJIAH JACHCTBHM, paclpeleNsaiTh pPOJU C Y4ETOM
MHEHUH Y9aCTHHUKOB, 00CYKJIaTh pe3ylIbTaThl COBMECTHOU pabOTHI;

— OIICHMBATh KaueCTBO CBOErO BKJIAJa M BKJIAJa KaXKIOTO y4YaCTHUKA KOMaHJbl B 00Ut
pe3yabTaT MO Pa3padOTaHHBIM KPUTEPHSIM;



— TpeJyiaraTb HOBBIE MPOEKTHI, OLEHUBATH UACHU C MO3UIMUA HOBH3HBI, OPUTHHAIBLHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

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

Osnadenue ynugepcaibHbIMUu pe2yiamueHbIMU 0eUCmeUusmMu:
camoopaanuzayus:

— 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 JXHBOW INPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOIINX;

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

— CaMOCTOSATENBHO COCTABIIAITh IUIAH PEHICHUS NPOOJIeMBI C YYETOM HMEIOIIUXCS
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 MPHOOPETEHHBIN OTIBIT;

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

CAMOKOHMPOTb:

— J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBHI B JIETEILHOCTD, OIICHUBATh
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 PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHIXKEHUIO;

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

npuHamue ceos u Opyeux:

— TPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U IOCTOMHCTBA;

— IPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX NP aHAIN3€E PE3Yy/IbTaTOB JESITEIbHOCTH;

— 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 crienuduyeckue s ydeOHoro npeamera «buonorusy HaydHbIE 3HAHUA,
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 pEaSIbHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C OMOJIOTHEH.

[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;

- chOpMUPOBAHHOCTh ~ YMEHHS  PAacCKphIBaTh  COJEPKAHWE  OCHOBOITOJIATAFOIINX
OMOJIOTUYECKUX TEPMUHOB U TIOHATHUH: JKU3Hb, KIETKA, TKaHb, OpraH, OpraHW3M, BH],
MOMYJISALINSI, YKOCHCTEMa, OMOIIeH03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIieHue
SHEPIuun), roMeocTa3 (caMoperynsanus), OuocuHTe3 Oenka, CTPYKTYpHas OpraHM3aLus >KUBBIX
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CUCTEM, JUCKPETHOCTb, CaMOpETYJISILINS, CaMOBOCIIPOU3BEICHUE (penpoaykius),
HACJIEICTBEHHOCTh, HW3MEHYHBOCTb, HHEPrOo3aBUCHUMOCTh, POCT M pa3BUTHE, YpPOBHEBas
OpraHu3aIus;

- chopMHpOBAaHHOCT, ~ YMEHHS ~ PacKpblBaTh  COJAEpX aHHE  OCHOBOIOJATaloIINX
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, 3. I'ekkens, ®. Mromiepa, K.
Bapa), rpaHUIBl UX MPUMEHUMOCTH K KUBBIM CHCTEMAM;

- IpUOOpPETeHHE ONbITa MPUMEHEHHs] OCHOBHBIX METOJOB HAy4yHOTO MO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHHU3aIH U MPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIIBUKEHHS TUTIOTE3, BHISABIICHUS
3aBUCHUMOCTH MEXIY HCCICIYEMBbIMU BEIMYMHAMH, OOBSCHEHHS MOJNYYEHHBIX PE3YJIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHIA, TECOPHIl U 3aKOHOB;

- chopMHPOBAHHOCTH, YMEHHSI BBIJCIATH CYIIECTBCHHBIC IPU3HAKH BHUPYCOB, KIIETOK
OPOKAPUOT M DYKApPHOT; OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB,
OMOTeOIIEHO30B U JIKOCHCTEM; OCOOCHHOCTH IPOIECCOB OOMEHA BEIIECTB W IPEBPAIICHUS
SHEPruu B KIETKEe, (DOTOCHMHTE3a, MIACTHUYECKOTO U DHEPreTUYeCKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, M€i03a, OIUIOJOTBOPEHUS, PA3BUTUA U PA3ZMHOKEHUS, WHIAUBUIYaTbHOTO Pa3BUTHUSA
opranu3mMa  (oHTOreHesa), OopbObI 32  CYIIECTBOBaHME, E€CTECTBEHHOIO  OTOOpa,
BHJ1000pa30BaHMsl, TPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHusl, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOINOIEHHBIX M3MEHEHHH B SKOCHCTEMax CBOEl MECTHOCTH, KpPyroBOpoOTa
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 obecredeHns: 0€30MacHOCTH CBOETO 3I0POBbsI U 3/I0POBbSI OKPYKAIOIINX JIOCH,
coOoIeHnsT  370pOBOTO o0pa3za »KW3HH, HOPM TPaMOTHOTO TIOBEJICHHUS B OKpYyXKarollen
MPUPOHON cpelle; MOHMMaHHe HEOOXOIMMOCTH HCIONIb30BAHUS JIOCTHKEHUH COBPEMEHHOMU
OMoJIOTHH ¥ OMOTEXHOJOTUHN JUTsl pallUOHATLHOTO IPUPOIOTIOIH30BaHMUS;

- chopMHpOBAaHHOCT, ~ YMEHHUS  peliaTh  OHMONOTHYECKHE  3aJadyd,  COCTaBIISThH
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAaHUS [JI1 pPa3HBIX THUIOB HACJIEIOBAHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEUIECTB M PHEPTHU B HKOCHCTEMax (LIeTH MUTaHHUS,
MUIIEBBIE 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 MCCIICIOBAHNN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH; paCCMaTPUBATh
rI100aNbHbBIE YKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

- chopMHpOBAaHHOCT, yMEHMI CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE U  YCTHBIC
COOOIIIEHUSI HA OCHOBE OMOJOTHYECKON MH(OpPMAlUM W3 HECKOJbKHUX HCTOYHHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN arnmapar OMOJIOTHH.



2. CTPYKTYPA 1 COAEPKAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0beM y4eOHOro Harpy3Ku U BUAbl Y4eOHOTr0 padoThl

Koauuecmeo
Bua yueoHoro padorni
uacoe
O0bém o0pasoBaTeIbHOI HATPY3KH 152
Bcero 3ansaTuii 144
B TOM YHCIIE:
nabopaTopHbie pabOThI U MTPAKTUUECKHUE 3aHITHS 46
*TIpodeccnoHaTbHO-OPUEHTHPOBAHHOE coJep:KaHue (comepxxanue 21
MPUKJIAJTHOI0 MOIYJIsA)
KoncyabTanuu 2
JK3aMeH 6

Dopma npomescymounou ammecmayuu — yk3amen (2 cemecmp)




2.2. TemaTu4yeckui NJ1aH U coaep:kanue ydyeoHoro npeamera O/1.13 buosnorus

Oo0bem, akan. | Dopmupyemble | YpPOBeHb
4/ B TOM o0mme OCBOCHUA
yucie B U
HaunmenoBanme Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3ANMHU AeATeIbHOCTH dopme npogeccuoHaIb
pa3aesioB M TeM 00y4ar M XCs NPaKTHYECKO HbIe
)7 | KOMIIeTeHIIMH
MOArOTOBKH,
aKaa 4
1 2 3 4 3)
Tema 1. Buosiorusi Kak HayKa 3
Conep:xanue yueOHOro MaTepuaJa
1. Buonocus kax Hayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMHU, TEXHHYECCKUMU
U JPYTUMHU €CTECTBCHHBIMH HayKaMH, (QWIOCO(HEH, ITHKOW, ICTETUKOH M
1.1. Buosorus kak mayka | PABOM. Ponp u mecro Ouonoruu B q)opMHpOBaHHHvCOBpeMeHHoﬁ Hay4HOU
KapTUHBl Mupa. 3HayeHue Ouosiornyeckux 3HaHuUU. Hcrtopus Ouosoruu. 1 1
3HaueHUEe [MUTOJIOTMH MJi1 Pa3BUTHUS OWONOTUM M TO3HAHUS TPUPOIBL.
Metoapl LUTONOTHUU: MUKPOCKOIHUSI, XpoMmaTtorpadusi, nekTpodopes, MeTos OK 02, OK 05,
MEUYEHBIX aTOMOB, aupdepeHnnanbHOe UEHTPUPYTUPOBAHUE, KYJIbTypa OK 07, OK 08,
KJ1eToK. Crctema OMOJIOTHYECKUX HAYK. OK 09
2. Memoovl nosnanus Hcueoil npupoovl (HAOTIOACHHE, JKCIEPHUMEHT,
OMHCaHue, W3MEpeHHe, Kiaccudukaius, MOJCIUPOBAHHE, CTATUCTHUECKAs 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 cucTEeMbI M UX OPraHU3aUsA 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 opraHu3anui OMOCUCTEM: MOJIEKYJISIPHO-TE€HETUYECKHI1, OpPraHOM THO-
KJIETOYHbIA, OPraHU3MEHHbIA, MOMYJISALHMOHHO-BUAOBOM, SKOCUCTEMHBIN
(6moreonienoTHuecKuit), 6nocdepusiii. Hayku, usydaromme OHOIOTHYECKHE
O0OBEKTHI Ha Pa3HBIX YPOBHIX OpraHM3aluy ku3HUA. OOmas XapakTepuCcTUKa
KU3HU, CBOMCTBA XKUBBIX cucTeM. [Iponeccsl, mpoucxozsiye B 6MOCUCTEMAX.
Xussie cucrembl (OMOCUCTEMBI) KaK NpeaMeT u3ydeHus ouonoruu. Orianune
KHUBBIX CUCTEM OT HEOPTraHNYECKON MPUPOIBI.

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

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
NPUKIAOHO20 MOOYJIS)

13

* 6. Knemxa — cmpykmypHo-@hyHKyuonanvhas eounuya dcusoeo. Victopus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopus (T.
[lIBann, M. Ilneiinen, P. Bupxo). OcHOBHbIE NOJIOKEHUS COBPEMEHHOMN
KJIETOYHOU TEOPHUH.

Meroapl  MOJIEKYJSIPHOM M KIETOYHOW  OHOJIOTMHM:  MHKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METO[ 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. [lonaepkanne ocMOTHYECKOro GalaHca.
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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. YPOBHU CTPYKTYphl O€IKOBOM MOJIEKYJbl (II€pBUYHASL, BTOPHYHAS, 2
CTpOoeHHe OCIKOB N OK 09
TpeTHYHAsT M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOICTBa OENKOB.
buonornveckue GyHKINN OEIKOB.
*10. Depmenmuvr - Ouonornyeckue karanuzaTopbl. CtpoeHue QepmeHTa:
aKTUBHBIN LEHTp, cyOcTpatHas crneuupudnoctb. 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 KaTtaluTHYECKOH aKTHBHOCTH (PEPMEHTOB (Ha MPHUMEpPE 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 CaMO3aMbIKaHHI0, 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 kiietke.
*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 — Hykneosuarpudocdarst  (HTD). OK 09

CCKBCHI/IpOBaHI/IC I[HK MeTtoapl IFCHOMHKHU, TDAHCKPUIITOMHUKH, IIPOTCOMUKH.

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: OWOXMMHUYECKHE U  OHWODU3HUYECKHE
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 pyHKIMH KJIETKH

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: JykKapuoTHYecKas U mpokapuoruuyeckas. OcoOEHHOCTH
CTPOCHHUSI TMpPOKApUOTHYEeCKON kieTku. Kierounas crenka OakTepwii.
CrpoeHue 3yKapuoTHUECKOM KieTKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM,
KUBOTHOM W TpuOHOM KJIeTKH. [lOBEpXHOCTHBIE CTPYKTYphl KIETOK -
KJIETOYHAsl CTEHKa, MIMKOKanukc, nx Qynkuuu. [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 IIa3MaTHUYECKyl0 MeMOpaHy:
naccuBHbI (Iudpdy3us, obneruénnas nuddysus), akTUBHbINA (MEPBUYHBIA U
BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lonynponunaemocts MemOpansl. Pabora
HaTPUH-KaJTMEBOT0 HAcOca. DHOIMTO3: MUHOIUTO3, (arouuTo3. IK30IMUTO3.
Knerounas crtenka. CtpykTypa M (YHKUIHMU KJIETOUYHOW CTEHKH pPACTEHHUH,
rpuboB.

24-25. Cmpoenue u @QyuKyuoHuposaunue dYKAPUOMUUECKOU  KIeMmKU.
[urtommazma. Lluto3ons. [{utockener. [[Buxkenne nuromiazMel. OpraHouabl
kiIeTkd. OpHOMEeMOpaHHbIE OPraHOWAbI KJIETKU: 3HJOIJIa3MaThyecKas CeTb
(QIIC), anmapar Tonpmku, JIM30COMBI, UX CTpOEHHE U  (PYHKIHH.
B3auMocBsi3p  0lHOMEMOpaHHBIX  OpraHouioB  KieTtku.  CtpoeHue

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
(arpanymnspHBIA) HAOIUIA3MATHYECKUN peTUKyIyM. CekpeTopHas (yHKIHS
anmapara [onpmpxku. Moaudukanus OenxkoB B anmapate [ oabaxu.
CoprupoBka OenkoB B ammaparte ['onbmpku. TpaHCIOPT BEHIECTB B KIIETKE.
Bakyomnu pactutenbHbix KieTok. Kiterounslit cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKM:  MMTOXOHJPHUH,  IUIACTUJBL.
[Ipoucxoxnaenue  mutoxoHapuii 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 opranouas! kietku CtpoeHue M (yHKIUMU HEMEMOpaHHBIX
opraHoujoB  kjeTtku.  PubGocombl.  IIpomexyrouHble  (QUIAMEHTBHI.
MuxkpoduiaMeHTbl. AKTHHOBBIE MHKPOQMIAMEHTHI. MBIIIEUHbIE KIIETKH.
AKTUHOBBIE  KOMIIOHEHTbl ~ HEMBILIIEYHBIX  KJIETOK. MMKpPOTPYOOUKH.
Knerounslii nentp. CrpoeHue U JBHKEHHE KIYTUKOB M PECHUYEK.
MuxkpoTtpyOoukn 1uroruia3Mel. LleHTpuons. benku, accounupoBaHHBIE 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 pacioioKeHue
XpoMocoM B HHTep(ha3HOM siape. DyXpOMATHH U TeTepoxpoMaTHH. benku
XpoMaTuHa — TUCTOHBI. /IMHaMuKa siiepHOM 000JIOUKM B MHUTO3€. SnepHblii
TPaHCIOPT.

Knerounsle BxiroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK JYKapHOT
(pacTuTenbHOI, )KUBOTHOM, TPHUOHOIN).

JlabopaTopHbie paGoThl M NPAKTHYECKHE 3AHATHS

27. JI/p «V3ydenue cTpoeHHs! KJIETOK Pa3InYHbIX OPTaHU3MOBY.
28. Il/p «3y4yeHue CBOWCTB KJICTOUHONH MEMOPaHBI».
29. Jl/p «HccnenoBaHue IiasMoiM3a W JEMIa3MOJM3a B PACTHUTEIBHBIX
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KIICTKax».
30. H/p ((I/I3yquI/IC ABVIKCHUS HUTOINIA3MBI B PACTUTCIIBHBIX KICTKAX).

Tema 5. dKuzneaeaTeJLHOCTh KJIETKHA

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

*[Ipogheccuonanvro-opuenmuposanHoe cooepaicanue (cooepoicanue
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 ATD B 00MEHHBIX
nporeccax. @epMEHTATUBHBIA XapaKTep peakluii KIETOYHOro MeTabou3Ma.
@depMeHThl, UX CTPOEHHME, CBOMCTBA M MeXaHU3M aeictBus. KopepMmeHTHI.
Otnnuus hepMEHTOB OT HEOPTaHUYECKUX KaTalln3aTopoB. benku-akTuBaTopbl
U OCJNKH-UHTUOUTOPHI. 3aBUCHMOCTDh CKOPOCTH (DEPMEHTATHBHBIX PEAKLIUH 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. CBETOBast U TEMHOBAs
¢a3zpl. Poronsixanue, C3-, C4- u CAM-tuns! potocunresa. I[IpoaykTUBHOCTD
¢otocunTe3a. BnusHue pa3zauuHbIX (AKTOPOB Ha CKOPOCTh (POTOCHHTE3A.
3HayeHue GOTOCUHTESA.

*36. Xemocunmes. PaznooOpazue OpPTaHU3MOB-XEMOCHHTETHKOB:
HUTPUGUIUPYIOLITHIE OakTepuu, xKenez00aKTepuu, cepoOakTepuu,
BOJIOPOJHBIC OaKkTepru. 3HAUCHUE XEMOCHHTE3A.

5.2. DHepreTHYEeCKHiA
oOMeH

*37. Ouepeemuueckuti oomen. AHadpoOHBIE OpraHu3Mbl. Buabl GpokeHus.
[IponykTsl OpokeHUST M HX HCIOJb30BAaHUE YEIOBEKOM. AHa’pOOHbIE
MHKPOOPTaHU3MBbI KaK 0OBEKTHI OMOTEXHOJIOTUH U BO30YAUTENH OOJIE3HEH.
AdpoOHBIE OPraHU3MBI.

*38. Omanwi snepeemuyeckoeo oomena. IlogroroBurenbHbI dTamn. [nukonus
— OECKHCIIOPOTHOE paclienyIeHue TIII0KO3bl. bronorndeckoe oKuciIeHUe, WIN
KJIETOYHOE JbIXxaHue. Ponb MUTOXOHIpWII B mporeccax OWOJOTHYECKOTO

OK 07, OK 08,
OK 09
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okucnenus. Lluknmuyeckne peakuuu. OxucIUTETbHOE (GOChHOpUINPOBAHUE.
DOHeprusi MeMOpaHHOro rpaaueHta mpotoHoB. Cunres AT®: pabora
npotonHoi AT®-cunrasel. [IpenmyiiecTBa a3poOHOro Myt 0OMEHa BEIECTB
nepea aHa3poOHBIM. DPHEKTUBHOCTH YIHEPTrETUIECKOTO OOMEHA.

Tema 6. HaciencrBennasi uHgopManus M peajau3ainus eé B KjeTKe

6.1. buocunres Oenka

39-40. bBuocummes 6Genka. Peaxyuu mampuunoco cunmesa. IlpuHnHNI
KOMIUIEMEHTApPHOCTH B PEAaKLMSIX MaTPUYHOrO CHUHTe3a. Peanusanus
HACJENCTBEHHOW uH(popManuu. ['eHeTHYeckuil KOA, €ro CBOMCTBA.
Tpanckpunuus — marpuunbelii cuHTe3 PHK. IlpuHnunse! Tpanckpunuuu:
KOMILUIEMEHTAPHOCTh, aHTUIAPAJLIEIbHOCTb, ACUMMETPUUHOCTh. Co3peBaHue
Marpuudblx PHK B sykapumormueckon xierke. Hexommpyromme PHK.
Tpancnsanus u e€ stanbl. Yuyactue TpancnopTHeix PHK B OGmocunTe3e Oernka.
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™.

JIaﬁopaToprle paGOTLI U MPAKTUIECCKUE 3AHATUH

44. J1lp «HabnroneHune MuTo3a B KIIETKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
45. Jl/p «/3y4yeHnne XxpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 7. PazMHOXKeHNE U T

HAUBUAYAJTbHOC Pa3BUTHE OPraHU3MOB

10

7.1. )KuzHeHHBIN 1K
KJIeTKU. [leleHne KIeTKu.
Muto3

46. Knemounwlti yuki, uiu dcusHenHvltl yuka kiemxu. VIHTepdaza u MHUTO3.
[Tpoueccrl, mpoTekaronue B uHTEpdasze. Perumkanus - peakius MaTpUIHOTO
cunte3da JJHK. Crpoenne xpomocom. XpomMocOMHBIH HabOp - KapUOTHIL.
JluniouHbIi M TaIUIOMJHBIA  XPOMOCOMHBIE  HAOOphBL.  XpOMaTHUIBI.
[uronornyeckue OCHOBbI PAa3MHOXKEHUS W HWHIUMBHUAYAJIbHOTO pPA3BUTHS
OpraHU3MOB.

47. [enenue knemku — mumo3. Ctanuu mutosa. IIponeccsl, mpoucxoasiue
Ha  pa3HbIX CTAaauAX  MHTO3a. DHOJOTHYECKMH  CMBICI  MHUTO3A.
ITporpamMmmupyemas rubenb KIETKH - alloNnTo3.

JlaGopaTopHble pa0oThl H NPAKTHYECKHE 3aAHATUSA

48-49. Jl/p. HabmoneHne MHTO3a B KJIETKaxX KOHYMKA KOpEIIKA JIyKa Ha
TOTOBBIX MUKpOIpenapaTax

7.2. ®opMBI pa3MHOKECHUS
OpTaHU3MOB

50. Dopmwr pazmmodrcenus opeanusmos: Oecrionoe U mojoBoe. Buiel
0ecroioro  pa3MHOXEHHUS: JIeIEHHE HaJBOE, IIOYKOBAHHE. OJHO- U
MHOTOKJIETOYHBIX, ~ CHOpPOOOpa3OBaHUE,  BEreTaTUBHOE  Pa3MHOXKEHUE.
HckyccTBeHHOE KIIOHMPOBAHWE OPTraHU3MOB, €ro 3HAu€HHE Ui CENICKIUH.
ITosoBO€ pa3MHOXKEHHE, €r0 OTINYUS OT 6€CHOJI0ro.

7.3. Meiios

51-52. TlomoBoe pa3mHOKeHHe. [loNOBBIE KIETKH, WM TaMeThl. Meio3.
Cranun wmeno3a. IloBenenue xpomocom B Meito3e. Kpoccunrosep.
buonornueckuii cMpIca MeHo3a M MOJIOBOTO mpoliecca. Meno3 U ero Mecto B
KU3HEHHOM IIMKJIE OPTaHU3MOB.

7.4. Obpa3zoBanue u
pa3BUTHE MOJIOBBIX
kJeToK. OMIo/10TBOPEeHHE

53. Obpaszosanue u pazeumue nonosvix Kiemox. Oniodomeopenue.
I'ameTorenes - mpouecc 00pa3oBaHMs IOJIOBBIX KIETOK Yy IKHUBOTHBIX.
[losoBble kene3bl: ceMEeHHUKH U sSuyHUKU. OOpa3oBaHHE M pa3BUTHE

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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IIOJIOBBIX KJIETOK - rameT (CIiepMaTo30uj, SIMIEeKIeTKa) - CliepMaTOreHe3 U
ooreHed. (OCOOEHHOCTM CTPOEHHUS  SHLEKIETOK M  CIIEPMATO30UJIOB.
OmonorBopenue. [lapreHorenes.

JlabGopaTropHble padoThI M NPAKTHYECKUE 3AHATHS

54. Jl/p N3yuenune cTpOCHHUS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIpEmnaparax 1 3
55. HUnoueuoyanvnoe pazsumue (onmoeenesz). IMOPHOHAILHOE pPa3BUTHE
(oMOpmorene3). Drtambl 3MOPUOHATIBHOTO  Pa3BUTHS y IO3BOHOYHBIX
KUBOTHBIX: JpoOJieHue, ractpyisauus, opranorenes. I[loctamOpuoHanbHOE
7.5. UnnuBuayanpHOE b i pYy > OP P
pasBuTHe. Tumbl TOCTAIMOPHOHATBHOTO PA3BUTHSA: TPSMOE, HEMPSIMOE 1 2
pa3BUTHE OPraHU3MOB
(mmunHOYHOE). BnusHMe cpeapl Ha pa3BUTUE OPraHU3MOB; (HAKTOPHI,
CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YpoacTBa. PocT M pa3BuTHE pacTeHUil.
OnHTOreHe3 IIBETKOBOT0 PACTEHUSI: CTPOCHHUE CEMEHH, CTAJNH Pa3BUTHS.
Tema 8. HacJjieicTBEHHOCTh M H3MEHYUBOCTH OPTaHM3MOB 33
56. Ilpeomem u 3adauu eenemuku. VIcTOpus pa3BUTHS TEHETUKH. Poib
LUTOJIOTUU U SMOPUOJIOTUH B CTAaHOBJICHUM T'€HETHUKU. BKian poccuiickux u
8.1. 'eneruka - Hayka o <
3apyOekHBIX y4E€HBIX B  pa3BUTHE TI'EHETHKH. METOIbl TE€HETUKHU
HaCJIEICTBEHHOCTU U . . . 1 1
HAMEHIHBOCTH (ruOpuI0IOTUYECKUH, IMTOT€HETUYECKHH, MOJEKYIIPHO-TeHETHYECKUN).
OcHOBHBIE TeHETUYECKHE MOHATHs. | eHeTHUecKasi CHMBOJIMKA, MCTIONIb3yeMast
B CXeMaX CKpEIIMBaHUN.
57-58. 3axonomepnocmu Hnacnedoeanus npusHaxkos, YCTaHOBJIEHHbIE [ OK 01, OK 02,
8.2. 3akoHOMEpHOCTH
Mennenem. Monoeubpuonoe cxkpewuganue. 3aKOH €IUHOOOpa3usi THOPUIOB OK 04, OK 05,
HacJeA0BaHUs TPU3HAKOB, 2 2
nepBoro TmokojieHus. [IpaBwio JOMHHUPOBAHUS. 3aKOH paCHICTUICHHS OK 06, OK 07,
YCTaHOBJICHHBIE
M IIpU3HAKOB. I 'unores3a unctorel ramer. [10JIHOE U HEMOJIHOE TOMUHUPOBAHHUE. OK 08, OK 09
.Mennenem.
JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS
Monorubpuanoe
59-62. I1/p. Pemienne renernyeckux 3amau «MOHOTHOPUIHOE CKpEIIMBaHHE.
CKpelLIBaHNe 4 3
ITostHOE ¥ HENOJHOE TOMUHUPOBAHHUE)
8.3. urubpumHoe 63.Jucubpuonoe  ckpewusanue. 3aKOH — HE3ABUCUMO20  HACAEO0BAHUS 1
CKpelIrBaHue. 3aKOH NPU3HAKOS. 2
HE3aBUCHUMOTO 64. [Jumocenemuueckue 0CHO8bL OULUOPUOHO20 CKPEUUBAHUSL. 1

HACJICJOBaHU IPU3HAKOB

65. Ananusupyrowee ckpewusanue. Vcronp3oBaHUE aHAIU3UPYIOLIETO
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CKpCHIMBAaHUA IJIA ONIPCACIICHUA I'CHOTHUIIA ocoOu.

JIaﬁopaToprle paGOTLI U MPAKTUICCKUE 3aHATUH

66-69. I1/p. Pemicnrie reneTHUECKUX 3a1a4 «JIUruOpuaHOE CKPEIIUBAHUE)

8.4. CuermuieHHoe
HACJIeIOBaHKE IMPU3HAKOB

70-71. Cyennennoe macneoosanue npusnakos. Pabora T. Moprana mo
CIICTIJICHHOMY HAclIeZIOBaHUIO TeHOB. HapylieHue CcLeluieHuss TI'eHOB B
pe3ynbTaTe KpOCCHHTOBepa. XpOMOCOMHAas TEOpHsl HACIEICTBEHHOCTH.
I'eHeTHYECKHE KAPTHI.

JlaGopaTropHble padoThI M NPAKTUHYECKHUE 3AHATHS

72-73. Jl/p. W3ydyenue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKpOIIpENaparax.

8.5. I'eneruka moma.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM.

14-75. 'enemuxa nona. XpOMOCOMHOE OIpeNeieHUEe mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M TETEepPOraMEeTHBIC OpPTaHHU3MBI.
HacnegoBanme mpu3HAKOB, CHEIUIEHHBIX C MOJIOM.

JlaGopaTropHble padoThI M MPAKTUYECKUE 3AHATHS

76-79. Il/p. Pemenue renermuecknx 3amau «HacnemoBanue mNpHU3HAKOB,
CLIETIJICHHBIX C MTOJIOM»

8.6. I3MeHUYMBOCTb.
Henacnencrsennas
U3MEHYUBOCTH

80.  Mszmenuusocmov.  Buovli  uzmenuugocmu:  HEHACIEICTBEHHas W
HacneAcTBeHHas. Pomnb  cpeabl B HEHACIEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHOM M3MEHYMBOCTU. BapuanuoHHbIN psa u
BapualMoHHas Kpusad. Hopma peakumn npusHaka. KosmdecTBeHHbIE U
KauecTBEHHbIE MTPU3HAKU U UX HOopMa peakuuu. CBoilcTBa MOAU(PUKALIMOHHON
M3MEHYUBOCTH.

JlaGopaTopHble padoThI U MPAKTUYECKHE 3aAHATUSA

81. Jl/lp. Wsyuenume MOAMGHUKAIMOHHONW WM3MEHYUBOCTH, MOCTPOCHHE
BapHaIllMOHHOIO psiia M BApUAIMOHHOW KPUBOM.

8.7. HaciencTBeHHast
W3MEHYHUBOCTH

82-83. Hacneocmeennas, unu 2eHOMUNUYECKas, UBMEHYUBOCHIb.
KomOvHaTHBHAsT HM3MEHYMBOCTh. MeHO3 W TIOJOBOM TpOIECC - OCHOBA
KOMOWHATUBHOU W3MEHUYNBOCTH. MyTarnonHas W3MEHYUBOCTb.

Knaccudukanus myranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTa |
NpUYMHBI MyTanuii. MytareHHble (GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B
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HacJIEeICTBEHHOU U3MCHYHUBOCTH H.W. Basunosa. Bresnepnas
HaCJIEICTBEHHOCTh X M3MEHUYNBOCTD.

JlaGopaTopHble pa0oThl U NPAKTHYECKHE 3aAHATHSA

84. Jl/p. Ananu3 myrauuii y 1po30duisl Ha TOTOBBIX MUKpOIIpenaparax

8.8. 'eneTuka denoBeka

85-86. [lenemuxa uenosexa. Kapuomun wuenogexa. OCHOBHBIE METOIbI
FCHETHKHA 4YEJIOBEKAa: TI'€HEAJOrMYEeCKHi, OJM3HELOBBIM, LMTOT€HECTHUYCCKUIA,
OMOXMMHUYCCKHH, MOJICKYJIpHO-TeHeTHuYecknii. COBpEMEHHOE OIpeCIICHHE
TCHOTHUIIA: MTOJIHOTEHOMHOE CEKBEHHUPOBAaHUE, TCHOTUITUPOBAHUE, B TOM YHUCIIC
¢ nomompto [1[P-ananu3a. HaciaeacTBeHHbIe 3a00/IeBaHNs YCIOBEKA: TCHHbBIC
Oome3nn,  OONE3HM €  HACIEACTBEHHOH  MPenpacioyioKEHHOCTHIO,
XpoMocoMHble  Oosne3Hu. CoMmaThyeckue U TEeHEepaTHUBHBIE MYTalUU.
CrtBonoOBBIC KJIETKH. [IpHHIHUIBI 30pOBOTO 00pasza KH3HU, TUATHOCTHKH,
NPOPUIAKTAKN W JICYCHUS T€HETHYECKUX OoJie3HeH. MeIuKo-TeHETHIEeCKOe
KOHCYJbTUPOBaHUE. 3HAYCHNE MEIUIIMHCKON T€HETHKHU B MIPEJIOTBPAIICHUH U
JICUCHHH TCHETUYCCKUX 3a00JICBAHHUM YeIIOBEKA.

JlaGopaTropHble padoThI M NPAKTUYECKUE 3AHATHS

87-88. Il/p CoctaBieHue 1 aHAJIN3 POJOCIOBHBIX YeJIOBEKa

Tema 9. Cesexuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH

9.1. Cenekuust kaK HayKa
1 TIpOIIeCC

89. Cenexyus xax nayka u npoyecc. 3apox/Ae€HHE CENEKIUH U JOMECTHKALHSL.
VYuenne H.M. BaBmioBa 0 HEHTpax MPOUCXOXKICHUS M MHOrooOpasus
KYJIbTYPHBIX pacTeHuM. LIeHTpbl NPOMCXOKIEHUS JOMAIIHUX JKUBOTHBIX.
Copr, nopoJa, mramm.

9.2. Meronb! 1
JOCTH>KEHHS CEJIEKIIUU
pacTeHUH U KUBOTHBIX

90-91. Cospemennvie memoowvt cenexyuu. MacCOBBIA M WHAWBUIYATbHBIA
OoTOOpPBl B CENIEKUMH PpacTeHUH U KHUBOTHbIX. OIlEHKa 3KcTepbepa.
brnuskoponcTBeHHOE  CKpenuBaHMe —  WHOpwamHT. Yucras  JHHMS.
CkpemnBanue 4HCTBIX JuHUH. ['ereposuc, wuaum rubpuaHAs  CHJIA.
HeponctBennoe ckpemuBanue - ayropuauur. OTmanéHHas rudpuan3anus u
e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M IOJyYEHUE IIOJIMILIOU]IOB.
JlocTuKeHusl ceIeKIuu pacTeHUH, )KUBOTHBIX U MUKPOOPTaHHU3MOB.

JlabopaTopHbie padoThl U NPAKTHYECKHE 3AHATHS

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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92-93. Dxckypcus «OchogHble Memoovl 1 OOCMUICEHUSL CeleKYUU PACMEHUU U
ocueommublx  (Ha ~ CEJNICKIMOHHYIO  CTaHIMIO, IUIGMEHHYI0O  (epmy,
COPTOHUCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OPATOPHUIO
arpoOyHMBEPCUTETA MM HAYYHOTO [ICHTPA)»

9.3. BuorexHosorus Kak
OTpaciib MPOU3BOJICTBA

94. buomexnonozus kak ompaciv npouzeoocmaa. I'eHHast HHKeHepusi. DTaIlbl
co3nanusi pekomObunantHoi JIHK u TpaHcreHHsix opranm3moB. Kierounas
nHKeHepus. KierouHnele KynbTypel. MHKPOKIOHAIBHOE pPAa3sMHOXKCHHUE
pactenuii. KiioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO035HCTBEHHBIX
OpraHu3MoOB. JKoJoruueckue u stuyeckue npodinemsl. [MO - reneruuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Tema 10. DBoJrroLMOHHAS

omoJiorusi

16

10.1. DBomronus u
METOMBI €€ N3YUEHHUS

95-96. Jsonroyus u memoosr eé usyyenus lIpeANOCHUTKH BO3HUKHOBEHUS
ABOJIIOIMOHHON TEOpUHU. DBOJIOIMOHHAS TEOpHS U €€ MEeCTO B OHMOJIOTHH.
BiusiHue 3BONIOLIMOHHON TEOpPHM Ha pa3BUTHE OMOJIOTMM W JIPYrHX HayK.
CBuieTebCTBA  IBOMIONUHU. [laJICOHTONIOTHYECKUE:  MMOCIIEI0BATEILHOCTD
MOSIBJICHUS. BUJIOB B IMAJICOHTOJIOTUYECKOW JICTONHUCH, MEPEXOAHbIC (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢ayH U (QIOp MaTEPUKOB H
OCTPOBOB. DMOpHOJIOTHYECKUE: CXOACTBA M PpazIuuusi 3MOPHOHOB pPAa3HBIX
BUJIOB  TO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, PYAUMCHTapHBIC  OpraHbl, aTaBU3MbL.  MOJEKYJISPHO-
OMOXMMUYECKHE: CXOJACTBO MEXaHH3MOB HACJEJCTBEHHOCTH W OCHOBHBIX
MeTa0OJIMIECKUX MyTeH Y BCEX OPraHM3MOB.

10.2. UcTopust pa3BUTHS
IpeJCcTaBIeHUN 00
HBOJTIONINHT

97. Oeonroyuonnas meopus 4. [lapeuna. IlpennocbulkM BO3HUKHOBEHHS
JapBUHM3Ma. JIBHOKYyIME CHUJIBI 3BOJIOLMHU BUAOB 1o JlapBuHY (M30BITOUHOE
pa3MHOXKEHHE  TIpU  OTPAaHUYEHHOCTH  PECYpCOB,  HEONpENEIIEHHAs
M3MEHUYUBOCTb, 00pH0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).
Cunrernueckas Teopus 3Boaonnu (CTI) u e€ OCHOBHBIE MOJIOKEHUSL.

10.3. Bun: xpurepuu u
crpykrypa. [lonmymsms
KaK dJIeMeHTapHast
e/IMHUIIA BUJA

98-99. MukposBosonus. [lomysnus kKak eIMHUTIA BUIA U YBOJIOIIHH.

JlabopaTopHble paGoThbl M NPAKTHYECKHE 3AHATHS

100-101. JI/p. CpaBHeHUE BUIOB 10 MOPHOTOTUIECKOMY KPUTEPHIO

OK 01, OK 02,
OK 04, OK 05,
OK 06, OK 07,
OK 08, OK 09
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10.4. [IBmxymue cuibl

102.  Jlsuocywue cunvt  (¢hakmopwl) 380aI0YUU U008 8  Npupooe.

(a;meMeHTapHbIe pakTophl) | MyTaIllMOHHBIA MpOIecC ¥ KOMOMHATUBHAS W3MEHYMBOCTh. [lomymsiinoHHbIe 1 2
SBOJIIOLUU BOJIHBI U Jipeii reHoB. M3omsanus 1 Murparsi.
10.5. EcrecTBeHHBIN 103. Ecmecmeennviii omboop - nanpasisiowuil gaxmop 36oatoyuu. Dopmovi 1 2
0TO0p U ero Ghopmbl ecmecmeenHo20 omoopa.
104. TIpucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BoJionuH. [Ipumepsl 1
MPUCTIOCOOTICHUN Y OPraHU3MOB.
10.6. Pe3ynbraTsl P Y oP
105. Apomop(}o3sl 1 UaMOATATITALINH. 1 2
HBOJIIOLINU:
106-107. Bux u BumooOpazoBanue. Kpurepunm Buma. OcHOBHBIE (OPMBI
MPUCIIOCOOTIEHHOCTh
BHUJ1000pa30BaHus: reorpaduueckoe, SKOJIOTHUECKOe. 2
OpPraHHU3MOB U
JlaGopaTopHble pa0oThl H NPAKTHYECKHE 3aAHATUSA
BHJI000pa3oBaHue m
108-109. Jl/p. Omucanwe MNOPUCIOCOOJCHHOCTH  OpraHM3Ma H €€ 9 3
OTHOCHTEIIFHOTO XapaKTepa
110. Maxpossontoyus. @opmbl IBoMONHH: (PHIIETHYECKAs], TUBEPTEHTHAS,
10.7. HanpaBneHnwus u KOHBEpreHTHas, mapaienbHas. HeoOpaTuMoCTh 3BOIOIUY. 1 2
ITyTH MaKpPO3BOJIIOLIUU [TpoucxoxxaeHrne OT HecHeMaTu3upOBaHHBIX NpeaKkoB. [Iporpeccupyromias
crenuanu3anysa. AJanTuBHas pajualus.
Tema 11. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie 13
111. Tunomesvi  npoucxoocoenus ocushu Ha  3emne. JloHaydHBIE
MIPEJICTABJICHHS O 3apOKICHHUH >KU3HU. HayuHble rumoTe3sl BOZHUKHOBEHUS
11.1. Vicropust )Ku3HHU Ha pea PO 1
. KU3HK Ha 3emuie: a0uoreHe3 W TaHCHepMusi. XUMHUYECKas HSBOJIOIHS.
3emiie U METOABI €€ .
AOHUOTEHHBII CHHTE3 OpPraHMYeCKHUX BEIIECTB U3  HEOPraHUYECKHX.
u3ydeHus. [unoressl . 1 2
DKClepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOW s3Bomtonuu. HauanbHble OK 01, OK 02,
MIPOUCXOXKACHUS KUZHU .
12 3eMiIe sTambl Omonornyeckoi spomtormu. ['unoresa PHK-mmpa. ®opmupoBanue OK 04, OK 05,
MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKHU. IlepBble KIETKH U UX OK 06, OK 07,
sBOIIONMSI. POPMUPOBAHNE OCHOBHBIX I'PYII KUBBIX OPIraHU3MOB. OK 08, OK 09
11.2. OCHOBHBIE TaITBI 112-113. Paszsumue owcusnu na 3emae no spam u nepuodam. Kartapxei.
HBOJIIOIIUM OpraHUYecKoro | Apxelickas M mporepo3oiickas 3pbl. Ilameo3olickas spa M e€ NepUOIbI:
Mupa Ha 3emJie, pa3BUTHE | KEMOPUIMCKHM, OpIOBUKCKUM, CUITypUICKUMN, JE€BOHCKUI, KAMEHHOYTOJIbHBIH, 2 2

KHU3HU 110 9paM U
nepuojiam

nepMckuii. Me3o3olickas 3pa U €€ Nepuobl: TPUACOBBIM, FOPCKUN, MEIOBOM.

KaliHo3oiickass »pa W €€ mepuolbl: MAJCOr€HOBBIM, HEOTCHOBBI,
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AQHTPOIIOICHOBBIA. XapaKTEpUCTHUKA KIMMaTa U TE€OJOTMYECKHUX IIPOLIECCOB.
OcCHOBHBIE 3Tambl A3BOJIOLHMM  PACTUTEIBHOTO M KMBOTHOTO  MHpA.
Apomopdo3bl y pacTeHUI U KUBOTHBIX. llosiBJIeHHE, pacBET M BBIMUPAHUE
TPYIIT )KUBBIX OPTraHU3MOB.

JIaﬁopaToprle paGOTLI U MPAKTUYECCKUEC 3aHATUH

114-115. II/p. U3yuyeHre HCKOMAEMBIX OCTATKOB PACTCHHM M XKMBOTHBIX B

2
KOJIICKITHSIX
116-117. Dxckypcusi «IBONIONUS OpPraHUYECKOro Mupa Ha 3emue» (B 5
€CTECTBEHHO-HAYYHbIN WM KpAaeBEAUECKUN My3€eil)
11.3. CoBpemenHas
118. Cucrema OopraHMYECKOro MUpa Kak OTpaxxeHHe 3BONIONUH. OCHOBHBIC
cucTeMa OpraHu4eCcKoro 1
MHD CUCTEMAaTUYCCKUE TPYIIITBI OPraHU3MOB.
119. Deonrwoyus  uenogexa. AHTpomonorus Kak Hayka. Pa3Butue
11.4. DBosronus YeoBeKa | MPEACTABICHUM O  TMPOUCXOXKACHUHM  4eJoBeKa. MeToabpl  U3ydeHUs 1
(anTpomorenes) anTpornioreHe3a. (CxoicTBa W pa3iIWyusl YeNOBEKA U >KUBOTHBIX.
CucTeMaTH4ecKoe MOJIOKEHUE YeJIOBEKA.
11.5. Jsuskyime cuitsl 120. [dBmxymme cunbl (dakTopbl) aHTpomorenesa. HacneactBeHHas
- ym W3MEHYMBOCTh W €CTECTBEHHBIH O0TOOp. OOIIeCTBEHHBIM 00pa3 >KW3HH, 1
(¢axTopsr) aHTpOIIOrEeHE3a o
W3TOTOBIICHHE OPYAMM TPYAQ, MBIIIIJICHHUE, PEUb.
121-122. Ocnosuvie cmaduu u emeu 380110YUU 4el08eKA: aBCTPATIOTTUTEKH,
UYenosek yMenbiid, YenoBek NpAMOXOAAIni, YeloBeK HEaHAEPTAIbCKHUMI
11.6. OcHOBHEBIE CTaTUU y S p JUIIILIH, 71ep ’
YenoBek  pa3yMHBIA.  Haxomkm  MCKOMAeMbIX  OCTAHKOB,  BpEMs 2
HBOJIIOIIMM YeJIOBEKa .
CYIIECTBOBAaHHUSA, 00JIaCTh PAaCIpPOCTPaHEHUs, 0O0BbEM TrOJIOBHOIO MO3ra, oopas
KU3HU, OPYJIHSI.
123. Yenoseueckue pacvi. OCHOBHBIE OONBIINE pachl: €BPOINEOUIHAS
11.7. YenoBeueckue packl | (eBpa3uiickasi), HETpO-aBCTpATOUAHAs (PKBaTOpHaAlbHAs), MOHTOJIOHIHAS
Y IPUPOJIHBIC aflanTanuy | (a3UaTCKO-aMepHKaHCKasi). YepTbl MPUCIIOCOOTICHHOCTH TpeICTaBUTENeH 1
9eoBeKa YeJIOBEYECKHX pac K YCIOBUSIM CYIIECTBOBaHMSA. EJIMHCTBO YEIOBEUECKUX
pac. Kputuka conpansHOro JapBHHH3MA U pacu3Ma.
Tema 12. OpranusmMsl 1 OKpYyKawas cpeaa 11




124. Oxonoeuss kax Hayka. 3agadd W pa3feNbl  IKOJIOTUHA. MeETObI

12.1. DKojorus Kak HayKa | DKOJOTHYECKUX UCCIICIOBAHUH. DKooru4yeckoe MHUPOBO33PCHUE 2
COBPEMEHHOTO YEJIOBEKA.
125. Dxonoeuueckue ghpaxmopwi. Knaccuguxayus sxonocuueckux gaxmopos.
12.2. Cpenpl obutanus u .
sxonorieckue GaKTopbl abuoTtuyeckne, OMOTUYECKHE W AHTPOIOTrEeHHBIE. J[eHCTBHE HIKOJIOTHYECKUX 2
(haKTOpPOB HA OPTraHU3MBI.
126. Abuomuueckue  ¢hakmopel:  CBET, TeMIepaTypa,  BIAKHOCTb.
®dotonepuoausm. [IpucrnocodiaeHnss OpraHU3MOB K JCHCTBUIO aOMOTHYECKUX
(dakTopoB. bruosiornueckue pUTMEI. 2
12.3. Abuotuyeckue JlabopaTopHble paGoThl U NPAKTHYECKUE 3AHATHS
(baxroper 127-128. Jl/p. Mopdosornueckne 0COOCHHOCTH PACTCHHH W3 Pa3HBIX MECT OK 01, OK 02,
PP OK 04,0K 05, |3
129. Jl/p. BausiHue cBeTa Ha pOCT M Pa3BUTUE YSPCHKOB Kojeyca OK 06, OK 07,
P pocT 1 p p Y OK 08, 0K 09 |3
130-131. huomuueckue ¢haxmopwi. Bumbl OUOTHYESCKHX B3aMMOICHCTBHIA:
19 4. BHOTHYCCKIE KOHKYPCHIIMS, XWUIIHUYECTBO, CcUMOM03 U ero ¢Gopmel. [lapazutusm,
(baKTops! KOOIepawys, MyTyaIn3M, KOMMEHCATU3M (KBapTHPAHCTBO, HaXJIe?HI/I‘Ief:TBO). 2
AmeHcanu3M, HeiTpanus3M. 3HaueHue OMOTHYECKMX B3aUMOACHUCTBUI UIs
CYIIECTBOBAHHS OPTaHU3MOB B IMPHPOJIHBIX COOOIIECTBAX.
132. Oxonocuueckue xapaxmepucmuxu nonyiayuu. OCHOBHbBIE ITOKa3aTeNn
12.5. DKOMOrMIECKIE TOMYJIAUMK: YHCICHHOCT, TUIOTHOCTB, POXKAEMOCTE, CMEPTHOCTB, MPHPOCT, 2
XAPAKTEPUCTHKH BHIA H Murpanus. JlnHamuka YMCcI€HHOCTH MOMYJISIUH U €€ peryJIsiiysl.
NOMyALHK JlabopaTopHbie padoThl M NPAKTHYECKUE 3AHATHS
133-134. T1/p. [Toacu€t mIoTHOCTH MOMYJISIIUI Pa3HbIX BUIIOB PACTCHUIT 3
Tema 13. CoolmmecTBa M 3K0JOrHYECKHE CHCTEMbI
13.1. CooBimectsa 135. CoobmiecTBO OpraHu3MoB - OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHIOBAS, OK 01, OK 02,
MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buasl-momuHantel. CBs3u B OK 04, 0K 05, |2
OpTaHU3MOB
OHolLIEHO3E. OK 06, OK 07,
13.2. Dkocuctemsl U 136. Oxonoeuueckue cucmemwl (3kocucmemst). Ilonstue o6 3KocHcTeME H OK 08, OK 09 9

3aKOHOMCPHOCTH HUX

6I/IOFCOHGH03€. qDYHKI_[I/IOHaHBHI)Ie KOMITOHCHTBI 3KOCHUCTEMBI: INPOJAYUCHTHI,
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CYLIECTBOBaHMS

KOHCYMEHTBI, peAylLeHThl. KpyroBopor BeEIECTB M IIOTOK DSHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU 3KocUcTeMbI. [IuieBbie enu
u cern. OCHOBHBIE TIIOKa3aTeJd SKOCHCTEMBI: Ouomacca, MPOAYKIHS.
DKOJOTHYeCKHe MUPAMUIBL: TPOAYKIIMH, YUCICHHOCTH, OrnoMacchl. CBoiicTBa
SKOCHUCTEM: YCTOMUHUBOCTD, CAMOPETyJIsiius, pazButue. CyKieccusi.

13.3. [Ipupoaubie

137. Ilpupoomnvie sKocucmemvi. DKOCHUCTEMBI 03Ep M pPEK. DKOCHUCTEMA

HKOCHUCTEMBI XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO JIeca. . 2
138. Ammponocenuvie sKocucmemvi. ATPOIKOCUCTEMBI. ¥YPOOIKOCHCTEMBI.
13.4. AHTpOTIOT€HHBIC buonornueckoe M XO3AMCTBEHHOE  3HAYEHHE  arpodKOCHCTEM W 1
IKOCHUCTEMBI ypOoskocucteMm. bruopazHooOpasue kak (GakTop YCTOHYMBOCTH 3KOCHCTEM. 2
CoxpaHeHre OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emire.
13.5. Buocdepa - 139. Vuenue B.U. Bepnaockozo o 6uocgepe. I'paHuIlbl, COCTaB U CTPYKTYpa
ounocdepsl. KuBoe BemectBo u ero GyHKiMu. OcobeHHOCTH OMOChEphl Kak
r106ajIbHas SKOCUCTEMA y 1 2
Jemn ri100aIbHOM 3KOCUCTEeMBI. /IMHaMHUYecKOe paBHOBECHE M OOpaTHasi CBSI3b B
ouocdepe.
140. Kpyeosopomwvl eewjecms u Ouoceoxumuveckue UYUKIbl 3JEMEHMO8
13.6. 3akoHOMEpHOCTH
cylecTBOBaH GHochep (yrmepona, aszora). 30HaIBHOCTH OWochepsl. OCHOBHBIE OHOMBI CYIIH. 1 2
Bognsie 6oMBI.
13.7. YenoBevecTBO B 141. Yenoseuecmeo 6 oOuocgepe 3emau. AHTPONOTCHHBIE H3MEHEHHUS B 1 2
o6uochepe 3emnn o6uocdepe. [ mobanpHBIE HKONTOTHUECKHE TPOOIEMBI.
142.  Cocywecmeosanue  npupoovr u  uenogeuecméa. CoXpaHEHHE
13.8. CocymecTBoBanue Ouopa3zHOOOpa3usi Kak OCHOBa  ycTtoumBocTH  Ouocdepsl. OcHoBa 1 5
MIPUPOJIBI M YEIOBEYECTBA | PALIMOHAIBHOTO YNPaBICHUS MPHUPOIHBIMHE PECypcaMu U UX UCIOJIb30BaHUE.
JlocTuxkeHust OMOJIOTUN U OXpaHa IPUPOJIBI.
143-144. TudpepenunpoBaHHbIii 324€T 2
Hroro 144
Kouncyabranuun 2
JK3aMeH 6
Bcero 3ansTuii 152
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3. YCJIOBUMSA PEAJIM3ALIMU YYEBHOI'O TIPEJIMETA

0/1.13 BUOJOTr sl

3.1. TpeGoBaHue K MUHUMAJIbLHOMY MaTePHAJIbLHO-TEXHUYECKOMY 00ecneuyeHUuI0

KommuiekT ydeOHOro MeOenn KaOWHETa COCTOMT M3 IMOCAJO0YHBIX MECT MO KOJIUYECTBY
oOyyaromuxcs, pabodero Mmecra mpenojaBareiis, y4eOHOro JOCKH, IMKa(poB A XpaHEHUs
yueOHOT0 000PYIOBAHHS.

Obopyodosanue yuebHo2o kabunema.
pabouas nocka, CTeH/bI,

Texnuueckue cpedocmea 00yueHusL:

WuTepakTHBHAS TOCKA, MYJIbTHMEIUHHBIA TPOESKTOP, HOYTOYK, IKpaH.

CpeactBa 00y4eHus:

[Tocobue o neneHuro KJIeToK (MarHUThI), HArJsSAHbIE TOcoOus (y4eOHHUKHU, ONTOPHBIE
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 1 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 MunucrepctBa oOpasoBanust U Hayku P® ot 17.05.2012 Ne 413 «O0
VTBEpXKACHUH (elepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPEIHETO
(moHOTO0) 0011IeT0 00pa30BaAHUSY.

4. TTucemo [lemaprameHTa rocy1apCTBEHHON MOJIUTUKH B chepe MOATOTOBKU pabodmx KaJpoB 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
TpeOoBaHUl (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 "[IpocBemenne”,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 OLEHKA PE3YJIbTATOB OCBOEHUSA NPEJJMETA

OJ1.13 BUOJIOTUST

KOHTpOJIB " OLICHKA pC3yJIbTaTOB OCBOCHUS IMPEAMCTA OCYHICCTBIIACTCA IIPEIIOAaBaTCIICM B

nmponecce IMpOBCACHUA INPAKTHYCCKUX SaHHTI/Iﬁ,

TCCTUPOBAHUA,

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

a

TaKXXE€ BbIIIOJIHCHHUEC

Kpurtepun

Pe3yabTaThl 00yyeHHs (I))IIeHIIC)I/I MeTtoab! OlleHKH
CdopMupoBaHHOCTH 3HAHUN O MECTE U POJIU
OHMOJIOTUH B CCTEME HAyYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B (QOPMUPOBAHUYU COBPEMEHHON €CTECTBEHHO-
HAyYHOU KapTUHBI MHUPa U HAYYHOTO MUPOBO33PEHHS; TectupoBanue
0 BKJIaJI€ POCCUMCKUX U 3apyOeKHbIX YUEHbIX-
OHMOJIOrOB B pa3BUTHE OMOIOTHH; PYHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKaA JIJISl PEIICHUS )KU3HCHHBIX
3ajauy;
YMEHHE PaCKPBIBAThH COJIEPIKaHNE OMOIOTHUCCKHUX
TEPMHHOB U TIOHATUH: KU3HB, KIETKA, OPTraHU3M;
MeTabom3M (0OMEH BEIIECTB U MPEBpaIleHUE TectupoBanmue.
SHEPruM), FOMEOCTa3 (CaMOperysius), ypoBHEBas JlaGopaTtopHast u
OpTaHMU3aIHs JKUBBIX CHCTEM, CAMOBOCIIPOU3BEIICHHE npakTuyeckas padora.
(penpoaykuusi), HaCIEACTBEHHOCTh, HK3MEHUYHUBOCTH,
pPOCT U pa3BUTHE,
YMEHHE U3JIaraTh OMOJIOTHYECKUE TEOpHH (KIIeTOYHas, BHH%HHGHHG
XPOMOCOMHAsi, MyTal[HOHHAs, IICHTPAIbHAS JOTMa pabOTBL.

% 100-95% - TectupoBanue.
MOJIEKYJISIpHOM Ononorun), 3akoHs! (I'.Mennens, . TaGopaTonHas 1
T.Moprana, H.1.BaBunosa) u yuenus (o ueHTpax OLICHKA «9», parop

76-94% - npakTHyeckas padoTa.
MHOT000pPa3us ¥ MPOUCXOKACHUS KYIbTYPHBIX
o OLICHKA «4»; Pemenue 3anau.
pactenuiit H.BaBunoBa), onpenensats rpaHuibl UX 0-750¢
MPUMEHUMOCTH K JKUBBIM CHCTEMaM; 50-75% -
OLIEHKA «3»;

YMEHHE BIIJCTh METOIaMH HAyYHOTO ITO3HAHUS B 0-49%

- 0 -

Ounonoruu: HaOJIIOACHNE U OMHUCAHUE JKUBBIX CUCTEM,
MPOLECCOB U SIBJICHUI; OpraHru3alus U IPOBEACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBIYKEHUE
TUIIOTE3bI; BBISIBICHUE 3aBUCHUMOCTH MEXKIY
UCCJIETyeMbIMH BEIMYNHAMH, OObSICHEHUE
MOJYYEHHBIX PE3YJIbTATOB, UCIOJIb30BAHHBIX
Hay4YHbIX [IOHATUN, TEOPUHN U 3aKOHOB; YMEHUE JEJIaTh
BBIBOJIbl HA OCHOBAHWY TTOJIYYECHHBIX PE3YJIbTATOB;

OLICHKA «2».

YMEHHE BBIACIATH CYIIECTBEHHbIC TPU3HAKU BUPYCOB,
KJIETOK IMPOKAPHOT M YKAPHUOT; OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB U MPEBPALCHHS
SHEPruM B KJIEeTKe, (DOTOCUHTE3a, TUTACTUYECKOTO U
YHEPTeTUIECKOT0 0OMEeHa, XeMOCHHTE3a, MUTO3a,
Mei03a, OTUIOOTBOPEHHUS, PA3MHOKEHUS,
WHIWBUIYAIbHOTO PAa3BUTHS OpraHn3Ma (OHTOTEHE3);

yMEHHE IPUMEHSATH MOTy4YEeHHbIC 3HAHUS IS
00BsICHEHUs! OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUH,

@pOHTAIBHBIN OIPOC.
Tectuposanue.
Jlaboparopnas u
npakThyeckas padora.
Pemenue 3agau.

@pOHTAIBHBIN ONPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

@poHTaANTBHBIN OMPOC.
TectupoBanue.
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JUTSL IPUHSTUS TPAKTUYSCKUX PEIICHUN B
MOBCEAHEBHON KU3HU C 11€JIbI0 00ecIIeueHUs
0€30MacHOCTH CBOETO 3/I0POBbSI M 3JJ0POBbS
OKPY>KaIOIIUX JIOJIeH, COOMI0IEHUSI HOPM IPaMOTHOTO
MOBEJICHUS B OKPYKAIOIICH IPUPOIHON Cpeie;
IIOHHUMAaHHE HEOOXOIMMOCTH UCIIOJIb30BAHUS
JOCTH>KCHHI COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHH JJI PallMOHAIBHOTO
MIPUPOIOTIOIB30BAHHS;

JlaGopaTtopHnast u
npakTuyeckas padora.

YMEHUE PEIIaTh dJIEMEHTAapHbIE TEHETUYECKUE 3a1a4U
Ha MOHO- U AUTHOPHIHOE CKPELIMBAHNE, CLIEIUIEHHOE
HACJIEIOBAaHHE; COCTABIIATH CXEMbl MOHOTUOPHIHOTO
CKpELIUBaHU 1A IIPEACKAa3aHNsl HACIIEIOBaHUs
IIPU3HAKOB y OPraHU3MOB;

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

YMEHHE BBINIOJHATH JIAOOpATOPHBIE U TIPAKTHYECKUE
paboTbl, coOMI0IaTh MIpaBMIIa IPU padboTe ¢ yIeOHBIM
1 1a00paTOpHBIM 000PYIOBAaHHEM;

JlaGopaTopHas u
HpaKkTu4eckas pabora.

YMEHHE KPUTHICCKH OIECHUBATH M HHTEPIIPETUPOBATH
UH(OPMAIIHIO0 OHOJOTHYECKOTO COICPIKAHUS,
BKJTIOYAIOITYIO IICEBIOHAYIHBIC 3HAHUS U3 Pa3IMYHBIX
uctounukoB (CMU, HayuHO-TIONTyNIsIpHBIE
MaTepHuabl); STUYECKUE aCTICKThI COBPEMEHHBIX
HCCJICIOBAHMI B OMOJOTHH, MEIUIIUHE,
OHMOTEXHOJIOTHH;

@pOHTANBHBIN OIIPOC.
TectupoBanue.

yYMEHHUE cOo3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U
YCTHBIE COOOIIEHHS, 0000111ast OMOIOTUYECKYIO
UH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJoruy,

OpOHTANBHBIN OIIPOC.
TectupoBanue.

c(OpPMHPOBAHHOCTb 3HAHUM O MECTE U POJIU
OMOJIOTUH B CUCTEME HAYYHOTO 3HAHMSI €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTUHBI MHUpa U HAyYHOTO MUPOBO33PEHHUS;
0 BKJIaJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMONOTHH; PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELIEHUS )KU3HEHHBIX
3aja4;

OpOHTAIBHBIN OIIPOC.
TectupoBanue.

YMEHHE PaCKpbIBAaTh COJIEPIKaHNE OMOTOTUIECKUX
TEPMHUHOB Y TIOHSATHI: BU, TOMYJISAINSA, TEHOPOH]I,
IBOJIIOLIUS, IBIIKYIINE CHITBI ((haKTOPBI) SBOJIOIHH,
MPUCTIOCOOICHHOCTh OPTAaHU3MOB, BUI000pa30BaHue,
IKOJOTUYECKUe (HaKTOPBI, IKOCUCTEMA, TIPOIYIICHTHI,
KOHCYMCHTBI, pCAYLCHTEI, ICTIX ITUTAHU,
HKOJIOTHYECKAsi MUpamMuJia, OHoreoreHos, ouochepa;

@pOHTANBHBIN ONPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

YMEHHE U3JlaraTb OMOJIOTUYECKUE TEOPUU
(sBomoninonHas teopus Y./lapBuHa, cuHTeTHYECKAS
TEOpHsl HBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponsimeBoro cxonctBa K.bapa, uepenoBanus
IJIaBHBIX HalpaBJIeHUH W myTel sBoonuu A.H
.CeBep1ioBa, yuenus o 6uocdepe B.U.Bepuanckoro),
OTIPEEINATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTU4YecKasi padora.
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CHUCTEMaM;

YMEHHE BJIAJETh METOJIAMH HaYYHOT'O [TO3HAHUS B
Ouosoruu: HaOJIIOACHNE U ONHMCAHUE )KUBBIX CHCTEM,
MPOLECCOB U SIBJICHUI; OpraHU3alus U TPOBEACHUE
OHMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIIBUYKEHUE
TUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEXKIY
UCCJIETyeMbIMH BEJIMYMHAMHU, 00bICHEHUE
MOJYYEHHBIX PE3YyJIbTATOB, UCIIOJIb30BAHHBIX
HAy4YHbIX MOHSATHI, TEOPUI U 3aKOHOB; YMEHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUU ITOJIYYECHHBIX PE3YJIbTATOB;

YMEHUE BBIJCIATH CYIIECTBCHHBIC TPU3HAKH
CTpOCHUS OUOJIOTHYECKUX OOBEKTOB: BHJIOB,
HOMYJISIIU, TPOIYIICHTOB, KOHCYMEHTOB,
PENYLIEHTOB, OMOTEOIIEHO30B U IKOCUCTEM;
0COOEHHOCTH TMPOIECCOB: HACIIECICTBEHHOMN
W3MEHYHBOCTH, €CTECTBEHHOTO 0TOOpA,
BU1000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB,
JeMCTBUS IKOJIOTHUECKUX (haKTOPOB HA OPTaHU3MBI,
NepeHOCca BEIIECTB U IOTOKA SHEPTHH B DKOCUCTEMAX,
AHTPOIIOTCHHBIX U3MEHEHHNH B DKOCUCTEMAX CBOEU
MECTHOCTH, KPyrOBOPOTA BELIECTB U
OMOreoOXMMHYECKUX IIMKIOB B Onocdepe;

@pOHTANBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTuyeckas padora.

YMEHHE IPUMEHSTDH I1OJIy4CHHBIE 3HAHUS IS
00BsICHEHUS! OMOJIOTMUECKUX MPOLIECCOB U SIBICHUH,
JUISL IPUHATHS IPAKTUYECKUX PEILICHUN B
MOBCE/IHEBHOM JKU3HHU C LENIbI0 00ecreueHus
0€30I1aCHOCTH CBOETO 3/I0POBbSI U 37I0POBbS
OKPY’KaIOIIMX JIFOJEH, COOII0JEHUS HOPM IPaMOTHOTO
MIOBEJICHNUS B OKpYXKarolled MPUPOJHON CpeE;
MOHMMAaHNUE HeOOXOJUMOCTH UCIIOJIb30BaHUS
JOCTH)KEHUH COBpeMEHHOI OMOJIOTHH IS
palMOHAIBHOTO IPUPOIONIOIB30BAHNS;

OpOoHTANBHBIN OIpoC.
TectupoBanue.
JlaGopaTtopHast u
IpakTHyeckas padoTa.

YMEHHE pellaTh dJIeMEHTapHbIe OMOIOTHYECKHE
3a/1a4M, COCTABIISATH CXEMbI IEPEHOCA BELIECTB U
HHEPrUM B dKocucTeMax (I[eny MUTaHus);

@pOHTAIBHBIN ONPOC.
TectupoBanue.
JlaboparopHnas u
npakTuyeckas padora.

YMEHUE BBITTOIHATH Ta00paTOPHBIE U PAKTUIECKHE
paboThI, coOMI0IaTh MpaBKiIa MPU paboTe ¢ yueOHbIM
1 1a00paTOPHBIM 000PYAOBAaHUEM;

OpOHTAIBHBIN OIIPOC.
Jlaboparopnas u
npakTuyeckas padora.

YMEHHME KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH
nHpopMaIro OUOTOTHIECKOTO COIePKaHUS,
BKJIIOUAIOLIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX
uctouyHukoB (CMU, HaydHO-TIONyIsIpHBIE
MaTepHalibl); pacCMaTpUBATh III00aIbHBIE
9KOJIOTMYECKHE TTPOOJIEMbl COBPEMEHHOCTH,
(dbopMHpOBaTH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

Jlaboparopnas u
npakTuyeckas padora.

yYMEHHE CO3/]aBaTh COOCTBEHHbIC TUChMEHHBIC U
YCTHBIE cO00IIeH s, 000011Iasi OMOTOTUUECKYIO
I/IHq)OpMaL[I/IIO N3 HCCKOJIbKUX UCTOYHUKOB, 'PaMOTHO
WCITOJIH30BATh MOHSATUHHBIN anmapar OWOJIOTHH.

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpakTuyeckas padbora.

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTU4YecKasi padora.
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