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1. HOSICHUTEJBbHAS 3ATIMCKA YYEBHOT'O ITPEJMETA
0/1.13 BUOJOT sl

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

PaGouas mporpamMma y4eGHOrO mpeaMeTa SIBISETCS YacTbi0 IMPOrpaMMbl MOJATOTOBKHU
KBATM(HUIHUPOBAHHBIX pabounx u ciayxammx no mnpogpeccun CIIO 35.01.27. «Macrep
CEIbCKOXO035MCTBEHHOTO IIPOU3BOJICTBAY.

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

JlucuuiinHa OTHOCUTCS K OO0IIeoOpa3oBaTebHOMY IIUKIY Y4eOHOro IUTaHa II0
npodeccuu CITIO 35.01.27. «Mactep cenbCKOX03HCTBEHHOTO MPOU3BOICTBAY

1.3. LHean u 3axaun npeamMera — Tpe0OBaHUSA K pe3yJIbTaTaM OCBOCHHS IpeaMeTa.

Lenb uzydyenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra U mpuoOpeTeHrne YMEHUN HCI0JIb30BaTh 3TU 3HAHUS AJI TPAMOTHBIX JIEHCTBUI B
OTHOIIECHUH 00BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KHU3HEHHBIX TPOOIEM.

Joctuxxenne unenn wulydeHus ydeOHoro mnpenmera «buonorus» obecneunBaercs
peLIeHUEM CIIENYIOIIUX 3aau:

— OCBOCHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOPHSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBWIIaX, CIY)KalIUX OCHOBOH Ui (hOPMHpPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa; O METOAAaX HAyyHOTO IO3HAHUS;
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOrO YPOBHSI OpraHH3allHu;
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

— (opmupoBanue y o0y4aromuxcs Mo3HaBaTEIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMyTSIX Pa3BUTHS B OMOJIOTUM HAyYHBIX B3IVIAJOB,
ueH U MOJIX00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

— CTaHOBJIEHHE Yy oOOydaromuxcsi oOuiel KyJnbTypbl, (YHKIMOHAJIBHOW TPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLIEHHBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW MPHUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, OTYYEHHBIX IPU U3yUYEHUH OUOJIOTHH;

— (opMupoBaHue y 00y4arOUMXCs YMEHUI HIUTIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTUI U arpoOHOTEXHOIOT HA;

— BOCHUTaHHE YOexJAEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOW IPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUIEHUS K HeH, COOMIOIEHUS ITHYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKHUX UCCIIEJOBAHMI;

— OCO3HaHHUE IIEHHOCTH OMOJIOIMYEeCKUX 3HAHUH /ISl IOBBIIIEHHUS YPOBHS 9KOJIOTHYECKOM
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— MpHUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEAHEBHOM JKU3HU JUISl OLICHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH IO OTHOIIEHUIO K OKpYXarolled cpene, COOCTBEHHOMY
3J10pOBbI0; 0OOCHOBaHHE U COOJIIOICHHE Mep MPOPUIAKTHKH 3a001€BaHHH.

TpedoBanus K IVIAHMPYEMBIM pe3yJIbTaTaM

JInyHOCTHBIE

B cTpykType NMUYHOCTHBIX pEe3y/lbTaTOB OCBOEHHUS Npeamera «buosorus» BblAENEHBI
CJIEIYIOIIHE COCTABIISAIOIINE!

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

HaJIM4Me MOTUBALMU K 00y4eHHUI0 OHOJIOTHH;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUH JINYHOCTH Ha OCHOBE KIIFOYEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Pa3BUTHUSI OMOIOTMUECKOTO 3HAHUS;

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJACTBOBATHCS B CBOCH AEATEIBHOCTU
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[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIUMH CHCTEME OUOJIOTMYECKOTO 00pa30BaHHUS,

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

MeTanpeamMeTHbie

MeTtanpeaMeTHble pe3ybTaThl OCBOSHUS MPOTPAMMBI CPETHEr0 00IIero oopa3oBaHUs
JOJI’KHBI OTPAXKATh:

OBnazieHne YHUBEPCAIbHBIMU YUEOHBIMU NO3HABAMENbHBIMU IEACTBHUSIMU:

bazoevie n1ocuieckue 0eticmeus:

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

— WCTOJB30BaTh MPH OCBOCHUU 3HAHWN TPUEMBI JIOTHUECKOTO MBINUICHUS (aHAIU3a,
CHHTE3a, CpPaBHEHHMS, KiIacCH(pHUKAIMH, OOOOIIEHHUs), PACKPBIBATh CMBICT OHOJOTHYECKHX
NOHITHIA (BBIACIATh WX XapaKTepHbIC MPU3HAKH, YCTAHABIWBATH CBSI3U C JIPYTUMHU
MTOHSATHSIMH ),

— OMNpeAeNsATh LETH ICSITeILHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUH UX JOCTHIKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTU C TIOCTABJICHHBIMU IIENISIMU;

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

— CTpPOWTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUs B PacCMaTPUBAEMbIX SIBICHUAX, (HOPMYIHpPOBATH
BBIBOJIbI M 3aKJTFOYCHUS,

— MPUMEHSTh CXEMHO-MO/IEJIbHBIE CPEICTBA ISl IIPE/ICTABICHHSI CYIIIECTBEHHBIX CBSI3eH U
OTHOIIICHUN B HU3y4ae€MbIX OMOJIOTMUECKHX OOBEKTaX, a TAKXKE MPOTHBOPEYUH Pa3HOr0 pPOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

— paspabarbiBaTh IUIAH pEIICHUS TPOOJIEMBI ¢ YYETOM aHAIU3a HMEIOIUXCS
MaTepuaibHBIX 1 HEMaTEepUAIbHBIX PECYpPCOB;

— BHOCHTH KOPPEKTUBHI B JIEATEIHBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

— KOOPJWHUPOBATH W BBITIONHATH PabOTy B YCIOBUSAX PEALHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIeM;

bazosvle ucciedosamenvpcexue 0eticmeust:

— BIIQJCTh HAaBBIKAMH YyYEOHO-HCCIICIOBATEIbCKOH ¥ TMPOCKTHOW JCSITEILHOCTH,
HaBBIKAMHU  pa3pelieHus mpoOsieM; o0nanaTe  CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOUCKY METOJIOB PEHICHUS MPAKTHYECKHUX 33Ja4, MPUMCHCHHIO Pa3IMIHBIX
METOJIOB TIO3HAHUS;

— WCHOJBL30BaTh Pa3MYHbBIC BUIBI JIEATEIBHOCTH IO IMOJIYYCHHUIO HOBOTO 3HAHHS, €0
UHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTYaIlUsAX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

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

— CTaBHUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTENbHON JEATEILHOCTH 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 PEIICHHUS 3aJa4dl Pe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

— OCYIIECTBIISATH IIeJIEHATIPABIICHHBIN TTOUCK MIEPEHOCAa CPENICTB M CIIOCOOOB NEHCTBUS 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;

— BBIABUraTh HOBBIC HJIEH, MpEAiaraTh OPUTMHAIBHBIC MOAXObl U PEIICHHS; CTaBUTh
po0JIeMbl U 3a/1a4H, JOMYCKAIOUINE allbTEPHATUBHBIC PEIICHNUS;

Oeticmaus no pabome ¢ uHgopmayuen:

— OpUEHTUPOBATHCA B PA3JIMYHBIX MCTOYHHUKAX HHPOpMAIUU (TEKCTe Y4eOHOro
0coOMs, HAay4HO-TIOIYJIIPHOW JUTEpaType, OHUOJIOTMUYECKHUX CJIOBapsX M CIPaBOYHMKAX,
KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHaIM3upoBaThb HH(DOPMALUIO Pa3IUUYHBIX
BUAOB U (opM mpencTaBieHHs, KPUTHYECKHM OICHMBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

— (opMyIHpOBaThH 3aMpPOChl U MPUMEHATH Pa3IMYHbIE METOBI MPH MOUCKE M 0TOOpE
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH /7S BBIIIOJIHEHUS YU4eOHbIX 3a/1a4;

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

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MPEICTaBICHUS OHOJIOTHYECKON
uH(popMaImH (CXeMbl, FpapHUKH, AUATPAMMBbI, TAOJIHIIBI, PUCYHKH U JIp.).;

— HCIIONB30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEICTBA MPH paboTe ¢ OMOIOTHYECKOM
uHpOpMaLKel: TPUMEHITh XUMHUECKUE, (PU3NIECKUE U MAaTEeMaTHYECKHUE 3HAKU U CHMBOJIBL,
dbopmynbel, abOpeBUATypy, HOMEHKIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

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

OBnaneHue yHugepcaibHbiMu KOMMYHUKAMUBHLIMY TEACTBUSMU:
obwenue:

— OCYIIECTBJIATh KOMMYHHUKAllMM BO BCeX cdepax >KU3HU; aKTHBHO YYacTBOBATh B
JMAJIore WIW JUCKYCCHHM IO CYLIECTBY OOCyKJaeMol TeMbl (yMEHHE 3aJaBaTb BOIPOCHI,
BBICKA3bIBaTh CYXKICHHUS OTHOCUTEILHO BBIMOJIHEHUS TpeiaraeMod 3a/ladd, YYHTHIBATh
MHTEPECHI U COTIaCOBAaHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

— pacrno3HaBaTh HeBepOaJibHbIE CpeJICTBA OOIIEHUS, MOHUMAaTh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYAIlHid; YMETh CMATYaTh KOH(IUKTHI U
BECTH IIEPETOBOPHI;

— BIIAJIETh Pa3IMUHBIMU CrIocOOaMM OOILIEHUS M B3aUMOJEHCTBUS; TOHUMAaTh HAMEPEHUS
JpYTUX JIOAEH, IPOSBIATh YBOKUTEIbHOE OTHOLIEHHE K COOECeHUKY M B KOPPEKTHOU (opme
(bopMyITHUpPOBATH CBOM BO3PAKECHHUS;

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

COBMECMHAsL 0esIMeNbHOCY .

— MOHMUMATh U UCTIOIH30BaTh MPEUMYIIIECTBAa KOMaHAHON ¥ HHIMBHIyaTbHON paObOTHI TIPH
peleHny OHOIOruYeckoi MpolieMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aUMOJICHCTBUS MPU PEIICHUH YIEOHOTO 3a1a4H;

— BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX JEHCTBHM, C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXkJI0T0 4jieHa KOJUIEKTHBA;

— TNPUHUMATH LEJNb COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUSA MO €€ JIOCTHKEHHWIO: COCTABJIATH IUJIaH JEHCTBHM, paclpelessiTb PO C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

— OIICHMBATh KaueCTBO CBOErO BKJIAJa M BKJIAJa KaXKIOTO y4yaCTHUKA KOMaHJbl B 00U
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;



— IpeJyiaraTb HOBBIE MPOEKTHI, OLEHUBATH UAEU C MO3ULIMU HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

— OCYILECTBJIATh TIO3UTUBHOE CTPATETHUECKOE ITOBEJICHHE B PA3IUYHBIX CHUTYAIHSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

Osnadenue ynugepcaibHbIMUu pe2yiamueHbIMU 0eUCmeUusmMu:
CAMOOP2aAHU3AYUSL:

— HCHOJBb30BaTh OMOJOTMYECKHE 3HAHUS I BBIABICHHS MPOOJIEM W UX PEIICHHs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

— BBIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUU IEJIEBBIE U CMBICIOBHIC YCTAHOBKH B
CBOMX JCHCTBHSX W TOCTYNKax MO OTHOLICHHIO K >KMBOW MIPHUPOJE, CBOEMY 3J0POBBIO H
3I0POBBIO OKPYKAIOIINX;

— CaMOCTOSITEJILHO OCYIIECTBIISITh M03HABATEIbHYIO J1€ATEIbHOCTD, BBISBISATH IPOOIIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7adud B O0Opa30BaTEIbHON MACSITENBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

— CaMOCTOSATENBHO COCTABIIATh IUIAH PEHICHUS NPOOJIeMBl C YYETOM HMMEIOUIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHU;

— JIaBaTh OLIEHKY HOBBIM CHTYaLIUsIM;

— paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

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

— OILIGHUBATh MIPHOOPETEHHBIN OIIBIT;

— cnocobcTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IMIMPOKOW JPYIULHUUA B Pa3HBIX
00J1acTSX 3HAaHUH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBIH YPOBEHB;

CAMOKOHMPOTIb:

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

— BIJIQJCTh HAaBBIKAMH TI03HABATEIHHONW peQIEKCUN KaK OCO3HAHHUS COBEPIIAEMBIX
JeMCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBaHMI; HCIOIB30BATh MPUEMBI
peduiekcuu s OIICHKH CUTYAIMH, BRIOOpPAa BEPHOTO PEIICHUS;

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

— MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX MPH aHAJIN3€E PE3YJIbTAaTOB ACSATEIHLHOCTH;

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 APYTUX Ha OMINOKH;

— pa3BUBaTh CHOCOOHOCTh MOHMUMATh MHP C IMO3UIMH JPYroro 4YeJ0BeKa.

IIpenmerHbIe

IIpenmertnsie pe3yinbTaThl ocBoeHUs mporpaMmbel COO mo Ouonoruu Ha 6a30BOM
YPOBHE BKIIOYAIOT crienu(udeckue s y9eOHOro mpenMera «BHoiorus» HaydHbIe 3HAHWS,
YMEHUSI U CIOCOOBI JEHCTBHI MO OCBOEHHUIO, MHTEpPIpETallMd M MpeoOpa3oBaHHUIO 3HAHMH,
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 y4eOHOTo Tmpenmera «BHOJOTHSY» TOIKHBI
OTpakaTh:

- ¢(OpMHUPOBAHHOCTh 3HAHWH O MECTE€ W POJIM OMOJIOTMH B CHCTEME HAay4YHOTO 3HAHUS;
(GYHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa /IS peIlieHUs )KU3HEHHBIX PoOIeM;

- chOpMUPOBAHHOCTh ~ YMEHHS  PAacCKphIBaTh  COJCpKAHWE  OCHOBOITIOJIATAOIIIX
OMOJIOTUYECKUX TEPMUHOB U TIOHATHUN: JKU3Hb, KIETKA, TKaHb, OpraH, OpraHu3M, BUI,
MOMYJISALINSI, YKOCHCTEMa, OMOIIeH03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIieHue
SHEPIuun), roMeocTa3 (caMoperyisiius), OMOoCHHTe3 Oelika, CTPYKTYpHasi OpraHU3aIsl >KUBBIX
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CUCTEM, JUCKPETHOCTB, caMOperyJIsLus, CaMOBOCIIPOU3BECHUE (penpomyKiusi),
HACJIEICTBEHHOCTh, HM3MEHYHMBOCTh, JHEPrO3aBHUCHUMOCTb, POCT U pa3BUTHE, YPOBHEBas
OpraHu3aIus;

- chopMHpOBAaHHOCT, ~ YMEHHS  pacKpblBaTh  COJAEpPKAHHE  OCHOBOIIOJArarolINX
OMOJIOTMYECKUX TEOPHUM U TUMOTE3: KIETOYHOMU, XPOMOCOMHOM, MYTAIIMOHHOM, IBOJIIOIIMOHHOM,
MIPOUCXOXKICHUS KU3HU U YEIOBEKa;

- chopMHpPOBAHHOCTH YMEHUSI PACKPBIBATH OCHOBOIIOJIATAIOIINE OMOTOTHYECKUE 3aKOHBI U
3akoHoMepHOocTH (I'. Mennens, T. Moprana, H.1. BaBunosa, D. I'ekkens, @. Mrwoiepa, K.
Bbapa), rpaHuUIBl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

- IpUOOpPETeHHE ONbITa MPUMEHEHHS] OCHOBHBIX METOJOB HAYYHOTO IIO3HaHUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUSI U OMMCAHUS KUBBIX CHUCTEM, MPOIECCOB U SBICHUM;
OpraHHu3aIy U MPOBEACHUS OMOIOTUYECKOTO SKCIIEPUMEHTA, BHIABHUKCHUS TUIIOTE3, BBISIBICHUS
3aBUCHUMOCTH MEXIY HCCICIYeMBbIMU BEIMYMHAMH, OOBSICHCHHS MOJNYYEHHBIX PE3YyJIbTaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHIA, TECOPHIl U 3aKOHOB;

- chopMHPOBAHHOCT, YMEHHS BBIJCIATH CYIIECTBEHHBIC MPU3HAKA BHPYCOB, KIIETOK
OPOKAPUOT M DYKAPHOT; OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB,
OMOreoLeHO30B U 3KOCHCTEM; OCOOEHHOCTH IPOLECCOB OOMEHa BEIIECTB U IPEBPALICHUS
SHEPruu B KIETKe, (DOTOCHMHTE3a, MIACTHYECKOr0 U IHEPreTUYecKoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, M€i03a, OIUIOJJOTBOPEHUS, PA3BUTHUA W PA3MHOKEHUS, WHAMBUAYAJIHHOTO Pa3BUTHUS
opranu3mMa  (oHTOreHe3a), OopbObI 32  CYIIECTBOBaHME, E€CTECTBEHHOIO  OTOOpa,
BUJ1000pa30BaHMs, TPUCIIOCOOJICHHOCTH OPTAaHU3MOB K Cpelie OOMTaHUs, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOIOTCHHBIX M3MEHEHHMH B HKOCHCTEMax CBOEM MECTHOCTH, KPYroBOpOTa
BEILIECTB U MIPEBpalllCHUE SHEPTHUHU B Onocdepe;

- copMHpPOBAaHHOCTh yMEHHS MPUMEHSTHh IOJYYCHHbIE 3HAHHUS 11 OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SIBJICHHM, ISl MPUHATHS IPAKTUUECKUX PEIICHUI B TOBCEIHEBHON
JKU3HU C IIeNb0 obecriedeHus 0€30MacHOCTH CBOETO 3/I0POBbSI U 3I0POBbS OKPYKAIOIIHNX JTFOICH,
coOMoIeHnsT  370pOBOTO o0Opa3za »KW3HH, HOPM TPaAMOTHOTO TIOBEJCHHS B OKpYXKaromen
MPUPOIHON cpelle; MOHMMaHHEe HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUNH COBPEMEHHOMN
OMOJIOTHH ¥ OMOTEXHOJIOTUH ISl palliOHAIBFHOTO MPUPOIO0TIOIH30BAHNS;

- chopMHpOBaHHOCT, ~ YMEHHUS ~ peliaTh  OHMOJNIOTMYECKHE  3aJauyd,  COCTaBISTH
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAHMS U1 pPa3HBIX THUIOB HACJIEIOBAHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEUIECTB M SHEPTUU B dKocHcTeMax (I[eMH MUTaHus,
MUIIEBBIE CETH);

- chopMHpPOBAaHHOCTh YMEHHMI KPUTHYECKH OLIEHUBATh WHGOPMAIUI0 OHOJIOTHYECKOTO
COJIEpXaHUsl, BKJIIOYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpeiCcTBa
MaccoBOM HWH(OpPMaNMK, HAYYHO-TIONMYJSPHBIE MaTepuaibl); HWHTEPIPETHPOBATH ITHUECKUE
acCreKThl COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH; PACCMaTPUBATh
I100aNbHbBIE SKOJOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIICHHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

- copMHpOBAaHHOCT, yMEHHMI CO37aBaTh COOCTBEHHBICE MHUCHMEHHBIE U  YCTHBIC
COOOIIEHUsI Ha OCHOBE OMOJIOTHYECKON WH(OpPMANMU W3 HECKOJBKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN arnmapar OMOJIOTHH.



2. CTPYKTYPA U COJEPKAHUE YYEBHOI'O ITIPEJIMETA

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 MTPAKTUUYECKHUE 3aHITHS 46
*TIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE coJep:KaHue (comepxxanue 21
MPUKJIAJTHOI0 MOIYJIsA)
KoncyabTanuu 2
JK3aMeH 6

Dopma npomedxcymouHon ammecmayuu — IK3ameH (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 NMPaKTHYECKO HbIe
)7 | KOMIIeTeHIIMH
MOArOTOBKH,
aKaa 4
1 2 3 4 3)
Tema 1. Buosiorusi Kak Hayka 3
Conep:xanue yueOHOro MaTepuaJa
1. Buonocus kax nayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMHU, TEXHUYCCKUMU
U JPYTUMHU €CTECTBCHHBIMH HayKaMH, (QWIOCO(HEH, ITHKOW, ICTETUKOH M
1.1. Bronorns kak Hayka | 1PABOM. Ponp u mecrto Ouonoruu B (l)OpMHpOBaHI/II/IvCOBpeMCHHOI}'I Hay4YHOU
KapTUHBl Mupa. 3HayeHue Ouosiornyeckux 3HaHMU. Mcrtopus Ouonorum. 1 1
3HaueHUuEe LUTOJIOTHH s Pa3BUTHS OHONOTUU M TIO3HAHHS TPHPOJBIL.
Metoapl IUTONOTHUU: MUKPOCKOIHUS, XpoMarorpadus, 3mekTpodopes, MeToa OK 02, OK 05,
MEUYEHBIX aToOMOB, auddepeHnanbHOe UEHTpUPYTUpOBaHUE, KYJIbTYypa OK 07, OK 08,
KJ1eToK. Crctema OMOJIOTHYECKUX HaYK. OK 09
2. Memoovl nosnanus #cusol npupoovl (HAOTIOACHHWE, JKCIEPUMEHT,
OMHCaHue, W3MEpeHHe, Kiaccudukaius, MOJCIUPOBAHHE, CTATUCTHUECKAs 1 1
1.2. MeTonp! TO3HAHUS 00paboTKa JTaHHBIX)
KUBOU TTPUPOIBI
JlaGopaTopHble pa0oThl H NPAKTHYECKHE 3aAHITUSA
3. Il/p Ucnonp3oBaHue pa3inyHBIX METOJOB MPU M3YyYCHUU OMOJOTHUYECKUX 1 3
00BEKTOB
Tema 2. ’KuBble cUCTEeMbI M UX OPraHU3aLUsA 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, OpPraHOUTHO-
KJIETOYHbIA, OPraHU3MEHHbIA, MOIMYJISUHUOHHO-BUAOBOM, SKOCUCTEMHBIN
(buoreoneHoTnueckuii), ouochepuniii. Hayku, n3ydaromme OHWOIOTHYECKHE
OOBEKTHI Ha Pa3HBIX YPOBHSIX OpraHu3anuu xu3Hu. OOIMas XxapakTepucTuKa
KU3HU, CBOWCTBA KUBBIX cucTeM. [Iporeccsl, mpoucxoasiiue B OMOCUCTEMAX.
Xussie cucrembl (OMOCUCTEMBI) KaK IpeAMeT u3ydeHus ouonoruu. Orinyne
HUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBL.

CaoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHHM OpraHu3aIiu OUOCUCTEM:
MOJIEKYJISIPHBIM, OPraHOMIHO-KJIETOYHBIA, OPraHU3MEHHBIH, MOMYISAIIMOHHO-
BHJIOBOM, YKOCHCTEMHBIH (OMOTeONeHOTHYECKUN ), OMOCHEPHBIIA.

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

Tema 3. XumMHnuecKuii COCTaB M CTPOEHHUE KJIETKH

14

3.1. XuMHueckuii cocTas
KJIETKH.

*[IpogeccuonanvbHo-opueHmuposantoe cooepacanue (cooeporcanue
NPUKTIAOHO20 MOOYJIS)

13

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

Meroapl  MOJIEKYJSIpHOM M KJIETOYHOW  OHWOJOTMHM:  MHUKPOCKOIIHS,
xpomarorpadus, anekTpodopes, METO[ MEYEHBIX aTOMOB,
mudpdepeHnanbHoe  IEeHTpU(YTUpOBaHUE,  KYJIbTUBUPOBAHHUE  KIIETOK.
N3yuenne  (QUKCUPOBAHHBIX  KJIETOK.  ODJIEKTPOHHAsE  MUKPOCKOIMSL.
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 KUBBIX cHUcTeMaX. DOyHKIHH BOIBl H
MUHEpaJIbHBIX BEleCTB B KieTke. [logaepxanue ocMoTHUECKOro OanaHca.
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*8-9. benxu. CocrtaB u crpoeHue O€IKOB. AMHHOKUCIOTBHI - MOHOMEPHI

9 OK 02, OK 05,
6enkoB. HezameHunMble M 3aMEHUMBIE AMUHOKHUCIOTHI. AMHMHOKHCIOTHBIM
3.3. benku. CocraB u N OK 07, OK 08,
cocTaB. YPOBHU CTPYKTYpbl OETKOBOW MOJICKYJbI (TIepBUYHAS, BTOpHYHAS, 2
CTpOoeHHe OCIKOB N OK 09
TpeTHYHAsT M YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBOICTBa OENKOB.
buonornveckue GyHKINN OEIKOB.
*10. Depmenmuvr - Ouonormyeckue karamuszatopbel. CtpoeHue (epMeHra:
aKTUBHBIA LEHTp, cyOcTparHas crneunpudynoctb. KopepmenTsl. ButamuHsl. OK 02. OK 05 2
3.4. ®epMeHTHI - Otnnuust GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB. ’ ’
OK 07, OK 08,
Ouosornyeckue
Jlabopamopuvie pabomsl u npaxmuueckKue 3aHAMus OK 09
KaTaJan3aTophI
*11. Jl/p. U3yueHune KaTtaluTHYECKON aKTHBHOCTH (PEPMEHTOB (Ha MpHMEpE 3
aMmIIa3bl WIK KaTasasbl).
*12. Venesoovi. MoOHOcaxapwabl, JIHUCAaXapuabl, OJUTOCaxapuabl | OK 02, OK 05,
3.5. YrieBompl. 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. Tpurmuuepuast, Goconunuisl, BOCKH, crepouabl. buonornueckue
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. Ilpuniun kommuiementapHoctu. [Ipasuno Yapradda. OK 07’ OK 08’ 5
KHUCJIOTBI. Crpykrypa JJHK — nBoiinas cniupanb. MecToHaxoxaeHHEe U OMOJIOTHYECKHEe y ’
OK 09
¢bynaxun JJHK. Bunsr PHK. ®ynakiuun PHK B kietke.
*16. Cmpoenue monexynvr AT®. Makposprudeckue cBsizu B Mosiekyie 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

CCKBCHHpOBaHI/Ie I[HK Metoapl FCHOMHKHU, TDAHCKPUIITOMHKH, IIPOTCOMUKHU.

JlaGopaTopHble paboThbl U NPAKTHYECKHE 3aAHATHSA
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*17-18. JI/p «OGHapy>xeHHe OETKOB C MOMOIIBIO KAYECTBEHHBIX PEAKIIHID.

3.9. CrpykTypHas
ouonorus

19.  Cmpykmypuas  6uonocus: OuoxumMudeckue u  OuoduUMYECKUe
UCCIICIOBAHMSI COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYphl OHOMOJEKYI.
MonenupoBaHue CTPYKTYpbl W (YHKIHI OHMOMOJIEKYT M HMX KOMILIEKCOB.
KomnbroTepHslii qu3ailH M OpraHUYecKHid CHHTE3 OWOMOJIEKYl H UX
HEMPHUPOIHBIX aHAJIOTOB.

Tema 4. CTpoenune U pyHKIMHU KJIETKH

11

4.1. Victopust © METOIBI
W3YYCHHUS KIICTKH.
Knerounas Teopust

20. Humonocuss — mnayxa o «iemke. Knemounas meopus - TPUMED
B3aUMOJCHCTBUS HIeld U (PaKTOB B HAYYHOM IO3HAHUHU. MeTOIbl U3yYEHUS
KIIETKH.

4.2. Knerka kak
LIEJIOCTHAS XKUBas
CHUCTEMA

21-22. Knemxa xak yenocmuasn scugas cucmema. OOIMUE NPU3HAKA KIIETOK:
3aMKHyTas HapykHas MeMmOpana, wmonekynsl JIHK xkak reHernueckuii
amnmapar, cucreMa CUHTe3a Oeska.

Tunbl KkIeTok: 3ykapuoTHyecKass U IpokapuoTHueckas. OcoOeHHOCTH
CTpOEHMSI IMpoKapuoTHueckod kieTku. Kierounas creHka Oaktepuil.
CrpoeHne 3ykapHOTHYECKOM KJIEeTKH. OCHOBHBIE OTIMYMSI PACTUTENIBHOM,
KUBOTHOM W TpuOHOW KJIeTKH. [lOBEpXHOCTHBIE CTPYKTYpPHl KIETOK -
KJIETOYHAsl CTEHKa, TIMKOKaJIMKC, UX (yHkuuu. [lnazmatnueckas memOpana,
e€ CBOMCTBA M PYHKIIMH.

4.3. Ctpoenue
9YKapHOTHUECKOU KIETKH

23. Cmpoenue u  QyHKYuoOHUposauue  IYKAPUOMUYECKOU  KIeMmKU.
[InazmaTnueckass MemOpana (minazMaiemma). CTpykTypa IUIa3MaTH4ecKOn
MeMmOpanbl. TpaHcropT BemlecTB 4Yepe3 MJIa3MaTUYeCKyl0 MeMOpaHy:
naccuBHbI (Iudpdy3us, obneruénnas nuddysus), akTUBHbINA (MEPBUYHBIA U
BTOPUYHBIN aKTUBHBIN Tpancnopt). [lonynponunaemocts Memopansl. Pabora
HaTPUH-KaJTMEBOr0 HAcoca. DHIOIMUTO3: MUHOIUTO3, (arouuTos3. IK30MUTO3.
Knerounas crenka. CTpykTypa M (YHKIUH KJIETOYHOM CTEHKH PaCTEHHH,
rpuboB.

24-25. Cmpoenue u @QyuKyuoHuposaunue dYKAPUOMUUECKOU  KIeMKU.
Hutommazma. [uto3ons. [{uTockener. [IBmxenune nurtomiazMbl. OpraHoUIbI
KiIeTkd. OaHOMeMOpaHHbIe OpPraHOWABl KJIETKU: HJOIIa3MaThdecKas CeTb
(QIIC), anmapar Tonpmku, NU30COMBI, HUX CTpoeHHME U  (QYHKIUU.
B3auMocBsi3p  0lHOMEMOpaHHBIX  OpraHouioB  KijeTtku.  CrpoeHue

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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IpaHyJISIPHOTO peTHKYyiTyMa. Mexanu3m HarnpasieHus 6enkoB B JIIC. Cunres
pactBopuMbIX  OesnkoB.  CuHTE3  KIETOYHbIX  MeMOpaH.  ['nmaaxwuii
(arpaHynspHBIA) HIOIUIA3MATHYECKUN peTUKyIyM. CekperopHas (QyHKUIUS
anmapara [onpmpxku. Moandukanus OenkoB B anmapate [ oabaku.
CoprupoBka OenkoB B ammaparte ['onbmku. TpaHCOPT BEHIECTB B KIIETKE.
Bakyomnu pactutenbHbix KieTok. Kinerounsiit cok. Typrop.

[losiyaBTOHOMHBIE ~ OpraHOWJbl  KJIETKM:  MMTOXOHApPUHU,  IUIACTUABL.
[Ipoucxoxaenue  mutoxoHApuid u  miactua.  CumoOuorenes  (K.C.
MepexkoBckuit, JI. Maprynuc). CtpoeHue ¥ (QYHKIUHM MUTOXOHIPUH U
IUTACTHL. [IepBuunsle, BTOpUYHbBIE U CJIOXKHBIE IIJIACTHIBI
(OTOCHHTE3UPYIOIINX 3YKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JTEUKOILIACTHI
BBICILINX PACTCHUM.

HememOpannbie opranonabl kietku CTpoeHHe M (YHKIMM HEMEMOpaHHBIX
opraHouJoB  kjetku.  PubGocombl.  IIpomexyrouHsle  (QuIaMEHTBHI.
MukpopuiaMeHTbl. AKTHHOBBIE MHKPOQHIAMEHTH. MBIIIEYHbIE KICTKH.
AKTUHOBBIE  KOMIIOHEHThl ~ HEMBILUIEYHBIX  KJIETOK.  MUKpPOTPYOOUKH.
Knerounslii nentp. CTpoeHHe U JBHXKEHHE KIYTUKOB U PECHUYEK.
MuxkpoTtpyOouku 1uromia3Mel. Llentpuons. benku, accouumupoBaHHBIE C
MUKpPO(pUIaMEHTaMU U MUKpOTpyOoukamMu. MOTOpHBIE OEIIKH.

26. Cmpoenue u @yukyuonuposanue 3yKapuomuieckol kiemxu. AHopo.
Obosnouka sapa, XpOMaTHH, KapuoOIUa3Ma, SAPBIINKH, HX CTPOEHHE W
¢bynkuuu. SnepHblit 6enkoBblii MaTpuKC. IIpocTpaHCcTBEHHOE pacnoIoXKeHue
XpoMocoM B HHTep(ha3HOM siape. DyXpOMATHH U TeTepoxpoMaTHH. benku
XpoMaTuHa — TUCTOHBI. /IMHaMuKa siiepHOM 000JIOUKM B MHUTO3€. SnepHblii
TPaHCIOPT.

Knerounsle BritoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKapHOT
(pacTUTeNnbHOM, KUBOTHOM, TpUOHOI).

JlabopaTopHbie paGoThl M NPAKTHYECKHE 3AHATHS

27. JI/p «VI3ydenue cTpoeHHs! KJIETOK Pa3IMYHBIX OPIaHU3MOBY.
28. Il/p «3y4yeHune CBOWCTB KICTOYHOU MEMOPaHBI».
29. Jl/p «HccnenoBaHue mia3MojM3a W JEMJIA3MOJIU3a B PACTHUTEIBHBIX
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KIICTKax».
30. H/p ((I/I3y‘ICHI/IC ABVKCHUS HUTOINIA3MBI B PACTUTCIIBHBIX KIICTKAX).

Tema 5. dKuzneaeaTeJLHOCTh KJIETKHA

5.1. O6MeH BelIeCTB, WU
METa0O0IH3M.
[TnacTuueckuii 0OMeH.
®otocuaTe3. XEMOCHUHTE3

*IIpogheccuonanvHo-opueHmuposarHoe cooepaicanue (cooeporcanue
NPUKIIAOH020 MOOYJIS)

OK 02, OK 05,

*31-32. Accumunayus u ouccumunsiyus — 08e CMopoHvl memaboausma. TUTbI
oOMeHa BemIeCTB: aBTOTPO(QHBIN U TeTepoTpodHBINH. YdacTue KHCIOpOaa B
O0OMEHHBIX Ipolieccax.

*33. Duepeemuueckoe obecneuenue kiemku: npeppanicane ATO B 00MEHHBIX
nponeccax. @epMEHTaTUBHBINA XapakTep peakUuil KIeTOYHOro MeTaboau3Ma.
@depMeHThl, UX CTPOEHHE, CBOMCTBA M MeXxaHu3M zAeictBus. KodepMmeHTHI.
Otnuuus GpepMEHTOB OT HEOPraHUYECKHX KaTaln3aTopoB. benku-akTHBaTopsl
1 OeJNKH-UHTUOUTOPBI. 3aBUCHMOCTHh CKOPOCTH (PEPMEHTATHBHBIX PEaKLUil OT
pa3nuyHbIX (pakTopoB. [IepBUYHBIN CHHTE3 OpraHMYECKUX BEIIECTB B KIIETKE.
*34-35. Domocunme3. AHOKCUTCHHBII W OKCHUTCHHBIH (OTOCHHTE3 Yy
Oaktepuii. CBerocoOMparIMe MHUIMEHTbI M IMHIMEHTHl PEaKIMOHHOIO
nentpa. Pons xmoporiactoB B mpoiiecce poTocunte3a. CBeToBass U TEMHOBAs
¢a3zpl. Poronsixanue, C3-, C4- u CAM-tuns! porocunresa. IIpoyKTUBHOCTD
¢otocuHTe3a. BnusHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh (DOTOCHHTE3A.
3HayeHue GOTOCUHTESA.

*36. Xemocunmes. PaznooOpazue OpPTaHU3MOB-XEMOCHHTETHKOB:
HUTPUGUIUPYIOLITHIE OakTepuu, xKenezo00akTepuu, cepoOakTepuu,
BOJIOPOJIHBIEC OaKTepnH. 3HAaYEHNE XEMOCHHTE3A.

5.2. DHepreTH4ecKuit
oOMeH

*37. Ouepeemuueckuti oomen. AHadpOOHBIE OpraHu3Mbl. Buabl GpokeHus.
[IponykTsl OpokeHUST M HX HCIOJb30BAaHUE YEIOBEKOM. AHa’pOOHbIE
MHUKPOOPTaHU3MBbI KaK OOBEKTHI OMOTEXHOJIOTUH U BO30YANTENH OOJIE3HEH.
AdpoOHBIE OPraHU3MBI.

*38. Omanwvi snepeemuueckoeo oomena. IloaroTroBUTENbHBIN dTam. [ nukonms3
— OECKHCIIOPOTHOE paclieryIeHHe TIII0KO3bl. bronorndeckoe OKHcIeHUe, WIN
KJIETOYHOE JbIXxaHuWe. Ponb MUTOXOHApWIT B mpoleccax OMOJIOrHMYecKOro

OK 07, OK 08,
OK 09
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okucnenus. Lluknmuyeckne peakuuu. OxucIUTETbHOE (GOChHOpUINPOBAHUE.
DHeprusi MeMOpaHHOro rpaaueHta mpoToHoB. Cunre3 AT®: pabora
npotoHHoi AT®-cunraszsl. [IpenmymiectBa aspoOHOro Myt 0OMEHa BEUIECTB
nepe aHa3poOHBIM. DPHEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Tema 6. HaciencrBennasi uHgopManus M peajau3ainus eé B KjeTKe

6.1. buocunres Oenka

39-40. bBuocummes 6Genka. Peaxyuu mampuunoco cunmesa. IlpuHUHNI
KOMIUIEMEHTAPHOCTH B  peakUMsaX MaTpUYHOIO CHUHTe3a. Peanusanus
HACJENCTBEHHOW wuHpopManuu. [eHeTHMYecKWd KOJA, €ro CBOMCTBA.
Tpanckpunuuss — marpuunslid cuHte3 PHK. IlpumHuumner Tpanckpunuuu:
KOMILIEMEHTAPHOCTh, aHTUIAPAJJIEIbHOCTh, ACUMMETPUYHOCTh. Co3peBaHue
Marpuudblx PHK B sykapumormueckon xierke. Hexommpyromme PHK.
Tpancnsanus u e€ stansl. Yyactue Tpancrnoptasix 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 DJYKapHOT. Perynsanus akTUBHOCTM T€HOB Yy IPOKapHOT.
I'mnore3a omnepona (®. XKaxo6, XK. Mano). MonekyispHble MEXaHU3MBI
HKCIPECCHH T'€HOB Y 3yKapuoT. Poib XpoMaTHHa B peryisuuu paboThl T€HOB.
Perynsnus oOMeHHBIX npolieccoB B kKieTke. Kierounslii romeocTas.

6.3. Hexnerounsie popmbl
KHU3HH - BUPYCHI

42-43. Bupycvl — HEKJIETOYHble (OPMBI >KU3HM WU OOJMraTHBIE MapasHThI.
CrpoeHue mpoCTBIX U CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros.
XKwuznennsni nuxn JJHK-conepxxamux Bupycos, PHK-conepkamux Bupycos,
O6axTeprodaros. OdOpaTHas TpaHCKPHIILIMS, peBepTa3a, HHTErpasa.

Bupychsle 3aboneBanusi 4yenoBeka, *KMBOTHBIX, pacteHuil. CIIN, COVID-
19, commanbHble W MenuUUHCKHE — mOpobnembl.  [IpodumaxTuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUA.

buoungpopmamuka: unmeepayus u ananuz o6orvuuux maccueos («bigdata»)
CMPYKMYpHbIX Ouonocudeckux oauwHelx. Hanomexwonoeuu 6 Ouonocuu u
meouyune. IIpoepammupyemovle Gynxyuu 6enkos. Cnocobvi 0ocmasku
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nexapcmg®.

JlaGopaTopHble pa0oThl U NPAKTHYECKHE 3aAHATHSA

44. J1lp «HabnroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenaparax»
45. JI/p «M3y4eHne XxpoMOCOM Ha TOTOBBIX MUKPOIIPETIapaTax».

Tema 7. PazMHOXKeHNE U T

HAUBUAYAJTbHOC Pa3BUTHE OPraHU3MOB

10

7.1. )KuzHeHHBIHA UK
KJIeTKU. [leeHne KiIeTKu.
Muro3

46. Knemounwlti yuka, uiu dcuzHerHultl yuka kiemku. HTepdaza u MHUTO3.
[Ipomeccel, mpoTekatonue B wHTEpdase. Perumkanus - peakius MaTpUIHOTO
cunte3da JJHK. Crpoenne xpomocom. XpomMocOMHBIH HabOp - KapUOTHIL
JluniouHbIi W TalJIOWJHBIA  XPOMOCOMHBIE  HAOOphL.  XpOMaTHIIBI.
[lutonornyeckue OCHOBbI PAa3MHOXKEHHS W HWHIUBUIYAJIBHOIO pa3BUTHUSA
OpraHu3MOB.

47. [enenue knemku — mumo3. Ctanuu mutosa. IIponeccsl, npoucxopsiine
Ha  pa3HbIX CTaguaX MHWTO3a. DHOJOrMYECKMH  CMBICA  MHTO3A.
ITporpamMmmMupyemMas rubenb KJISTKH - alloNTOo3.

JlaGopaTopHble pa0oThl H NPAKTHYECKHE 3aAHATUSA

48-49. Jl/p. Habmionenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIpenapaTax

7.2. ®opMbl pa3MHOXKEHHUS
OpPraHHU3MOB

50. Dopmer pazmmodicenus opeanusmos: Oecrionoe U IoJIoBoe. Buel
Oecroioro  pa3MHOXEHHUS: JIeIEHHE HaJBOE, IIOYKOBAHHE. OJHO- U
MHOTOKJIETOUYHBIX,  CIIOPOOOpa3OBaHHE,  BEreTaTUBHOE  Pa3MHOXKEHHE.
HckyccTBeHHOE KJIOHHPOBAHUE OPTaHU3MOB, €r0 3HAYEHHUE IJIS CENEKIUH.
ITosoBO€ pa3MHOXKEHHE, €ero OTINYHUS OT 6ECIOJIOrO.

7.3. Metio3

51-52. TlomoBoe pa3mHOkeHUe. [lonoOBBIE KIIETKH, WM TameThl. Meio3.
Cranuu wmeio3a. IloBenenue xpomocoM B Meiioze. Kpoccunrosep.
buonornueckuii cMpIca MeHo3a M MOJIOBOTO mpoliecca. Meno3 U ero Mecto B
YKU3HEHHOM IIMKJIE OPraHU3MOB.

7.4. ObpazoBanue u
pa3BUTHE TIOJOBBIX

53. Obpaszosanue u pazeumue nonosvix Kiemok. Oniodomeoperue.
l'amerorenes - mpoiecc 00pa3oBaHUS TOJNOBBIX KJIETOK Y JKMBOTHBIX.

kjeTok. Omo10TBOpeHe

[lonoBble kene3bl: CeMEHHUKH U sSuYHUKU. OOpa3oBaHME U pa3BUTHE

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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IIOJIOBBIX KJIETOK - rameT (CIepMaTo30uj, SIMIEeKIeTKa) - CliepMaTOreHe3 U
ooreHed. (OcCOOEHHOCTH CTPOEHHUS SIMLEKIETOK M  CIepMaTO30MJIOB.
OmonorBopenue. [lapreHorenes.

JlaGopaTropHblie padoThI M NPAKTUYECKUE 3AHATHS

54. JI/p V3yuenue cTpoeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpernapaTax 1 3
55. HUnousuodyanvnoe pazeumue (onmoeene3). OMOPHOHAIBLHOE pPa3BUTHE
(oMOpmorenes). Drtambl SMOPUOHATIBHOTO Pa3BUTHA Yy IO3BOHOYHBIX
KUBOTHBIX: JpOOJieHue, ractpyisuusa, opraHoresnes. I[loctamOGpuoHanbHOE
7.5. UnnuBuayaapHOE b ’ PYJIALHA, - Op P
pasBuTHe. TuIBI TOCTAMOPHOHAIBFHOTO PA3BUTHUS: TPSMOE, HEMPSIMOe 1 2
pa3BUTHE OPraHU3MOB
(mununHOYHOE). BrusHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (HAKTOPBHI,
CTIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YpoACTBAa. POocT M pa3BuTHE pacTeHUI.
OnHTOreHe3 IIBETKOBOT0 PACTEHHUsI: CTPOCHHUE CEMEHH, CTAJNH Pa3BUTHSL.
Tema 8. HacJjieicTBEHHOCTh M H3MEHYUBOCTH OPTaHM3MOB 33
56. Illpeomem u 3adauu cenemuku. VIcTopusi pa3BUTHS TEHETUKU. Pob
[UTOJIOTUU U SMOPHUOJIOTUN B CTAHOBJICHMM I€HETHKHU. Bkiiag poccuiickux u
8.1. 'eneruka - Hayka o ..
3apyOeKHBIX  Y4E€HBIX B  pPa3BUTHE TEHETHKH. METOABl TEHETHKH
HACJIEICTBEHHOCTU U . . . 1 1
HAMEHIHBOCTH (ruOpuI0IOTUYECKUH, [MTOT€HETUYECKUH, MOJEKYJISIPHO-TeHETHYECKU).
OcHOBHBIE TeHETUYECKUE MOHATHUS. | eHeTHYecKasi CHMBOJIMKA, UCIIOIb3yeMast
B CXeMaX CKpEIIMBaHUM.
57-58. 3axonomepnocmu Hnacnedoeanus npuzHaxkog, YCTaHOBIEHHbIE [ OK 01, OK 02,
8.2. 3akoHOMEpHOCTH
Mennenem. Monoeubpuonoe cxkpewusanue. 3aKOH €IUHOOOpa3usi THOPUIOB OK 04, OK 05,
HacJeA0BaHUs TPU3HAKOB, 2 2
nepBoro TmokojieHus. [IpaBwio JOMUHUPOBaHHSA. 3aKOH paCHICTUICHHS OK 06, OK 07,
YCTaHOBJICHHBIE
M IpU3HaKoB. [ 'unores3a unctotTel ramer. [ToHOE M HENOJIHOE TOMUHHUPOBAHHUE. OK 08, OK 09
.Mennenewm.
JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS
Monorubpuanoe
59-62. I1/p. Pemienne renernyeckux 3amau «MOHOTHOPUIHOE CKpEIIMBaHHE.
CKpelLIBaHNe 4 3
ITostHOE ¥ HENOJHOE TOMUHUPOBAHHUE)»
8.3. qurubpumHoe 63.Jucubpuonoe  ckpewusanue. 3aKOH — HE3ABUCUMO20  HACAEO0BAHUSL 1
CKpelIrBaHue. 3aKOH NPU3HAKOS. 2
HE3aBUCHUMOTO 64. [Jumozcenemuueckue 0CHO8bL OUSUOPUOHO20 CKPEUJUBAHUSL. 1

HACJICJOBaHU IPU3HAKOB

65. Ananusupyrowee ckpewusanue. Vcrionpb3oBaHUE aHAIU3UPYIOLIETO
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CKPEILMBAHUS JUIsl OIIPEIEIIEHNS TEHOTUIIAa OCOOU.

JIaﬁopaToprle paGOTLI U MPAKTUICCKUE 3aHATUH

66-69. I1/p. Pemienre reneTHuecKkux 3a1a4 «IMruOpuaHOe CKPEIIUBAHUE)

8.4. Cuermrennoe
HaCJIeJIOBaHKE [IPU3HAKOB

70-71. Cyennennoe macnedosanue npusznaxkos. Pabora T. Moprana o
CIICTIJICHHOMY HAaclleIOBaHUIO TeHOB. Hapylienue cuHeruieHHsT TE€HOB B
pe3ynbTaTe KpOCCHHTOBepa. XPOMOCOMHAs TEOpUs HACJIEICTBEHHOCTH.
I'eHeTHYECKHE KApTHI.

JlaGoparopHblie padoThbI M NPAKTUYECKUE 3AHATHS

72-73. Jl/p. Usydyenuwe pe3yiabTaTOB MOHOTUOPUIHOTO U JUTUOPHUIHOTO
CKPEIIMBAHUS Y IPO30(DHITBI HA TOTOBBIX MHKPOIIpENIaparax.

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

74-75. 'enemuxa nona. XpOMOCOMHOE OIpEAeieHUE Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M TETEepPOraMETHBIE OpTraHH3MBbI.
HacnegoBanme mpu3HAKOB, CHEIUIEHHBIX C IOJIOM.

JlaGopaTropHble padoThI M MPAKTUYECKUE 3AHATHS

76-79. Il/p. Pemenue renermuecknx 3amau «HacnemoBanue mpHU3HAKOB,
CLIETIJICHHBIX C MTOJIOM»

8.6. I3MeHYMBOCTb.
Henacnencrsennas
U3MEHYUBOCTH

80.  Mszmenuusocmo.  Buovi  usmenuueocmu:  HEHACIEICTBEHHAas U
HacneAcTBeHHasd. Ponb  cpeapl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MoJIu(UKAIlMOHHOW M3MEHYMBOCTU. BapuannoHHBIN paj u
BapualMoHHass Kpusad. Hopma peakunmnm npusHaka. KoaudecTBeHHBIE U
KauecTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PHUKAITMOHHON
U3MEHYUBOCTH.

JlaGopaTopHble padoThI U MPAKTUYECKHE 3aAHATUSA

81. Jl/p. U3syuyenune MOAM(UKAINMOHHOH H3MEHUYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

8.7. HacnencrBennas
U3MEHUYNBOCTH

82-83. Hacneocmeennas, unu 2eHOmMunu4ecKasl, USMEHYUBOCb.
KomOvHaTHBHAsT HM3MEHYMBOCTh. MeHO3 W TIOJOBOM TpOIECC - OCHOBA
KOMOWHATUBHOMN W3MEHYUBOCTH. MyTarroHHast W3MEHYUBOCTb.

Knaccudukanuss myranuii: reHHble, XpOMOCOMHBIE, T€HOMHBIe. YacToTa H
MpUYMHBI MyTanuii. MytareHHsle ¢pakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIJIOB B
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HACJIEACTBEHHOU U3MEHYUBOCTHU H.N. Basunosa. BuesnepHas
HACJIEJICTBEHHOCTh U U3MEHYHMBOCTD.

JIaﬁopaToprle paGOTLI U MPAKTUIECCKUE 3aHATUH

84. JI/p. Ananu3 mytauuii y 1po30(uiibl Ha TOTOBBIX MUKPOIIpETapaTax

8.8. 'eHeTuka denoBeka

85-86. [lenemuxa uenosexa. Kapuomun wuenogexa. OCHOBHBIE METOIbI
FCHETHKH 4YEJIOBEKAa: T'€HEAJOTMYECKUM, OJU3HEIOBBINA, IUTONCHETHYECKUM,
OMOXMMHYECKHM, MOJICKYJIIpHO-TeHeTHuYecknii. COBpEeMEHHOE OIpe/IeiieHHUE
TCHOTHIIA: MTOJIHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUITMPOBAHUE, B TOM YHCIIE
¢ nomompio [11[P-ananu3a. HaciaeacTBeHHble 3a00/IeBaHUs YCIOBEKA: TCHHEBIC
Oome3nu, OONE3HM €  HACICICTBEHHOH  IPEapacHoJOKEHHOCTBIO,
XpoMocoMHble  0osne3Hu. CoMaTudyeckue U TEeHepaTHBHbIE MYTallUU.
CrtBonOBBIC KJICTKH. [IpMHIUIIBI 3I0pPOBOTO 00pasza KW3HU, TUATHOCTHKH,
NpOPUIAKTAKN U JICYCHHUS T€HETHYCCKUX OoJie3HeH. MeauKo-TeHETHIeCKOoe
KOHCYJbTUPOBaHUE. 3HAYCHNUE METUIIMHCKON ICHETUKH B TIPEIOTBPAIICHUNA U
JICYUCHUH TeHETUYCCKHUX 3a00JICBAHUM YeIIOBEKA.

JlaGopaTropHble padoThI M NPAKTUYECKUE 3AHATHS

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

Tema 9. Cesexuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH

9.1. Cenexuus Kak HayKa
U Tpolecc

89. Cenexyus xak nayka u npoyecc. 3apoxIeHUE CEJIEKIUH U JTOMECTHKAIHSL.
VYuenne H.M. BaBuioBa 0 HEHTpax MPOUCXOXKICHUS M MHOrooOpasus
KYJIbTYPHBIX pacTeHU. LIeHTpbl NpPOMCXOXKIEHUS JOMAIIHHUX >KHUBOTHBIX.
Copr, nopoJa, mramm.

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

90-91. Cospemennvie memoowvt cenexyuu. MacCOBBIA M WHAWBUIYAITbHBIA
oTOOpPBl B CENeKUMH pacTeHHd U KUBOTHbIX. OIEHKa 3KcTepbepa.
bnuskoponcTBeHHOE  CKpemnuBaHue —  WHOpwamHr. Yucras  JHHMSL.
CkpemuBanue 4HCThIX JuHUM. ['ereposuc, wnam rulOpugHas cuia.
HeponctBennoe ckpemuBanue - ayropuaunr. OtnanéHHas rudpuan3anus u
e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 M IOJyYEHUE IIOJIMILIOU]IOB.
JlocTuKeHHsl ceJeKIUU pacTEeHH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

JlabopaTopHble paGoThl M 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 Memoobvl U OOCMUICEHUSL CeNleKYUU PACMEeHUU U
ocueommubix  (Ha ~ CEJNICKIMOHHYIO  CTaHIMIO, IUIGMEHHYIO  (epmy,
COPTOHUCIIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OPATOPHUIO
arpOyHMBEPCUTETA MJIM HAYYHOTO IICHTPA)»

9.3. BuorexHosorusa Kak
OTpaciib MPOU3BOJICTBA

94. buomexnonoeusa kak ompaciv npouzeoocmaa. I'eHHast HHKEeHepHusi. DTaIlbl
co3nanusi pekomOunantHor JIHK u TpaHcreHHwix opranm3mMoB. Kiertounas
nHKeHepusa. Kierounele KynbTypel. MEKPOKIOHAIBHOE Pa3sMHOKECHHE
pactenuii. KiioHMpOBaHHE BBICOKOIPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX
OpraHu3MoOB. JKoJoruueckue u studyeckue npodinemsl. [MO - reneruuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Tema 10. DBoJrroLMOHHAS

omoJiorusi

16

10.1. DBomronus u
METOMBI €€ N3YUEHHUS

95-96. Osonroyus u memoovr eé uzyyenus lIpeANOCHUTKH BO3HUKHOBEHUS
ABOJIIOIMOHHOW TEOPUHU. DBOJIIOIMOHHAS TEOpUS M €€ MECTO B OHOJIOTHH.
BiusHue 3BONIOLMOHHON TEOpPHM Ha pa3BUTHE OMOJIOTUM U JPYrHX HayK.
CBujieTenbCTBA  IBONMIONUH. [laICOHTONOTHYECKHE:  MOCIIE0BATEIbHOCTD
MOSIBJICHUS. BUJIOB B MAJICOHTOJIOTUYECKON JICTOIUCH, MEPEXOIHbIC (OPMBI.
buoreorpaduueckue: cxoncTBo u paziauune ¢GayH U (GIOp MaTepuKkoB H
OCTPOBOB. DMOpHOJIOTHUYECKUE: CXOACTBA M pazIudusi SMOPHOHOB pPAa3HBIX
BUJIOB  IO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, PYAMMCHTapHbIE OpraHbl, aTaBU3Mbl.  MOJIEKYISpPHO-
OMOXMMUYECKHE: CXOJCTBO MEXAaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX
MeTabOJIMIECKUX MYyTeH Y BCEX OPraHu3MOB.

10.2. UcTopus pa3BUTHS
npeACTaBIeHUN 00
IBOJTIOIIMI

97. Oeonroyuonnas meopus 4. [lapeuna. IlpennocbulkM BO3HUKHOBEHHS
TapBUHU3MA. J[BHXKYIIHE CHIIBI ABOJIONUH BUAOB 1o JapBHHY (M30BITOYHOE
pasMHOXEHHE  IpHU  OTPAaHUYEHHOCTH  PECypCOB,  HeoIpeaesEHHas
M3MEHUYUBOCTb, 00pH0Oa 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN 0TOOD).
Cunternyeckas Teopus Booiuu (CTI) u e€ 0OCHOBHBIE OJOXKEHHUS.

10.3. Buna: xpurepuu u
crpykrypa. [Tomymsust
KaK dJIeMEHTapHast
eIMHMIIA BUIA

98-99. MukposBosonus. [Tomynsanus kak eTMHUTA BUIA U YBOJIOIINH.

JlabopaTopHble paGoThbl M NPAKTHYECKHE 3AHATHS

100-101. JI/p. CpaBHeHUE BUAOB IO MOP(POIOTUIECKOMY KPHUTEPHUIO

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

21




10.4. [IBmxymiue cuibl

102.  Jlsuocywue cunvt  (pakmopwl) 38onOYUU  8UO08 8  NPUpooe.

(a;meMeHTapHbIe pakTophl) | MyTaIllMOHHBIA MPOIECC U KOMOMHATUBHAS W3MEHUYMBOCTD. [lomymnsiuoHHbIe 1 2
SBOJIIOLUU BOJIHBI U Jipeii reHoB. M3omsanus 1 MUrpars.
10.5. EcrecTBeHHBIN 103. Ecmecmeennviii omboop - nanpasisiowuil gaxmop s6oatoyuu. Popmwi 1 2
oTO0p u ero Ghopmbl ecmecmeenHo20 omoopa.
104. TIpucnocoOIeHHOCTh OPraHU3MOB KaK pe3yJbTaT dBoJtonud. [Ipumepbl 1
MPUCTIOCOOTICHUN Y OPraHU3MOB.
10.6. Pe3ynbraTsl P Y oP
105. Apomop(}o3sl 1 UaMOATATITAIINH. 1 2
HBOJIIOLINU:
106-107. Buxg u BumooOpazoBanue. Kpurepun Buma. OcHOBHbIE (HOPMBI
IPUCIIOCOOTIEHHOCTh
BHUJ1000pa30BaHus: reorpaduueckoe, SIKOJIOrHUECKOe. 2
OpPraHHU3MOB U
JlaGopaTopHble pa0oThl H NPAKTHYECKHE 3aAHATUSA
BHJI000pa3oBaHue m
108-109. JI/p. Omnwucanue NOPUCIIOCOOJIEHHOCTH OpraHm3smMa U eé 9 3
OTHOCHTEIIFHOTO XapaKTepa
110. Maxpossontoyus. D@opmbl dBOMONMH: (DHUIETHYECKAS, TUBEPreHTHAS,
10.7. HanpaBnenwus u KOHBEpreHTHas, mapauienbHas. HeoOpaTuMoCTh 3BOTIOIUH. 1 2
MyTH MaKpPO3BOJIIOLIUU [IpoucxoxaeHne OT HecHeNUaTU3UpOBAaHHBIX HpeakoB. [Iporpeccupyromias
crenuanu3anysa. AJanTuBHas pajualus.
Tema 11. Bo3HMKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie 13
111. Tunomesvi  npoucxoocoenus  ocusHu Ha  3emne. JloHaydHBIE
NPEJCTAaBICHNUS O 3apO’KACHUU >KW3HU. HayuHble TMIOTE3bl BOSHMKHOBEHMS
11.1. Yictopust )Ku3HU Ha pea PO o
e KU3HM Ha 3emuie: aOuOreHe3 W TaHCIEepPMUs. XUMHYECKas SBOJIOLHSL.
3emiie U METOABI €€ .
AOHMOTEHHBII CHHTE3 OpPraHMYeCKHUX BEIIECTB U3  HEOPraHWYECKHX.
u3ydeHus. [unoressl . 1 2
DKCrepUMEHTAIbHOE TOATBEPKACHUE XUMHUYECKOW sBosonuu. HavanbHbie OK 01, OK 02,
MIPOUCXOKACHUS )KU3HU .
14 3eMie sTambl Omonornyeckoi spomtormu. ['unoresa PHK-mmpa. ®opmupoBanue OK 04, OK 05,
MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIETKH U UX OK 06, OK 07,
sBOJIIONMSI. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB. OK 08, OK 09
11.2. OcHOBHBIE dTAIBI 112-113. Paszsumue owcusnu Ha 3emae no spam u nepuodam. Kartapxei.
HBOJIIOIIMM OPraHUYECKOro | Apxelickass M mpoTepo3oiickas spbl. [lameo3olickas spa U e€ mepHoabl:
Mupa Ha 3emJie, pa3BUTHE | KeMOPUICKUI, OPIOBUKCKUM, CUITypUICKUHN, JE€BOHCKHM, KAMEHHOYTOJIbHBIH, 2 2

KHU3HU 110 9paM U
nepuojiam

nepMckuil. Me3o3olckas 3pa U €€ Iepuobl: TPUACOBBIM, FOPCKUN, MEIIOBOM.

KaliHo3oiickass 3pa W €€ TMepHoJbl: MAJEOr€HOBbIA, HEOTCHOBBIN,
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AQHTPOIIOI€HOBBIA. XapaKTepUCTHUKA KIMMaTa U TE€OJIOTMYECKUX IIPOLIECCOB.
OcCHOBHBIE 3Tambl ASBOJIOLUMA  PACTUTENBHOTO M JKMBOTHOIO  MHMpA.
Apomopdo3bl y pacTeHUH U KUBOTHBIX. [losiBIeHME, pacBeT U BHIMHpAHUE
TPYIII )KUBBIX OPTraHU3MOB.

JIaﬁopaToprle paGOTLI U MPAKTUICCKUE 3aAHATUH

114-115. II/p. V3yuyeHre HCKOMAEMBIX OCTATKOB PACTCHHMI M XMBOTHBIX B

2
KOJIICKITHSIX
116-117. Dxckypcusi «IBOJIONMS OpPraHMYECKOro wMupa Ha 3emue» (B 5
€CTECTBEHHO-HAYYHbIN WM KpAaeBEAUECKUN My3€eil)
11.3. CoBpemenHas
118. Cucrema opraHMYecKOro Mupa Kak OTpaxxeHue 3BOItoIuH. OCHOBHBIC
cucTEMa OPraHUu4ECKOIo 1
MHD CHCTEMaTHYECKHE TPYIIIbI OPTaHU3MOB.
119. Deonroyuss  uenogexka. AHTpomonorus Kak Hayka. PasBurtue
11.4. OBoumonys yenoBeKa | MPEACTABIEHUNM O  MPOMCXOXKJIEHUM  ueloBeka. MeToapl  M3ydeHus 1
(anTpomorenes) anTporioreHe3a. (CXoAcTBa W  pa3Nuyusl 4YeJIOBEKa U JKUBOTHBIX.
CucTeMaTH4ecKoe MOJIOKEHHUE YeJI0BEKa.
11.5. Jlsuskyme cuits! 120. [Bmxymme cuibl (dakTopel) aHTpomorene3a. HacnencrBenHas
- ym W3MEHYMBOCTh M €CTECTBEHHBIH OTOOp. OOIecTBeHHBIM 00pa3 KU3HH, 1
(axTopsr) aHTpOIIOTEHE3A o
M3rOTOBJICHHE OPYJUH TPy/a, MBIIIJICHUE, PEYb.
121-122. Ocnosuvie cmaduu u 8emeu 3800YUU YeT08EKd: aBCTPATIOTTUTEKH,
Yenosek ymenbiid, YenoBek MNpAMOXOmAlnid, YelnoBeK HeEaHAEPTAIbCKUN
11.6. OcHoBHBIE CTAANH y S p JUITILI, 71ep ’
YenoBek  pa3yMHBIA.  Haxomkm  HMCKOMAeMBIX  OCTAaHKOB,  BpeMs 2
HBOJIIOIIUH YellOBEeKa .
CYIIECTBOBAHHUS, 00JIACTh PAaCIpPOCTPAHEHUs, 0OBEM TrOJIOBHOTO MO3ra, o0pa3
KU3HH, OPYJIHSL.
123. Yenoseueckue pacvi. OCHOBHBIE OOJBIINE pachl: E€BPOINEOUAHAsS
11.7. YenoBeueckue pacel | (eBpa3uiickasi), HETpO-aBCTpaJOUAHAs (IKBaTOpHATbHAs), MOHTOJIOWTHAS
U MIPUPOJIHBIC alanTalluy | (a3MaTCKO-aMepUKaHCKas). YepThl MPHUCIIOCOOICHHOCTH —MpeCTaBUTENEH 1
9eoBeKa YeJIOBEYECKHX pac K YCIOBUSM CYIIECTBOBaHHS. EJIMHCTBO YEIIOBEUECKUX
pac. Kputuka colpanbHOro JapBUHU3MA U pacu3ma.
Tema 12. OpranusmMsl 1 OKpyKawuas cpeaa 11




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

12.1. Dkojorus Kak HayKa | DKOJOTHYECKUX UCCIICIOBAHHIA. DKOJIOTHYECKOE MUPOBO33PCHUE 2
COBPEMEHHOTO YEJIOBEKA.
12.2. Cpesst oGuTasms i 125. Dxonoeuuecxue gpaxmopwi. Knaccugpurayus OKOIOZUNECKUX Gdaxmopos.
abuoTtnyeckrne, OMOTUYECKHE W aHTPONOTreHHBIE. J[eficTBHE 3KOJIOTHMYECKUX 2
IKOJIOTHYECKUE PaKTOPbI
(haKTOpPOB HA OPTraHU3MBI.
126. Abuomuueckue  ¢hakmopwl:  CBET, TeMIepaTypa,  BIIAKHOCTD.
dotonepuoausm. [IpucrnocoOiaeHnss OpraHu3MOB K JACUCTBUIO a0OHMOTHUECKUX
(dakTopoB. bruosornueckue puTMBI. 2
12.3. Abuotuyeckue JlabopaTopHble paGoThl U NPAKTHYECKUE 3AHATHS
(baxroper 127-128. JI/p. Mopdosornyeckue OCOOCHHOCTH PACTCHUW W3 Pa3HBIX MECT OK 01, 0K 02,
PP OK 04,0K 05, |3
129. JI/p. BnusiHue cBeTa Ha pOCT U Pa3BUTUE YSPCHKOB KoJieyca OK 06, OK 07, 3
OK 08, OK 09
130-131. huomuueckue ¢haxmopei. Bumbl OUOTHYESCKHX B3aMMOICHCTBHIA:
19 4. BHOTHYCCKIE KOHKYPCHIIUS, XHUIIHAYECTBO, CUMOMO3 u ero ¢opwmbl. [lapasuTusm,
(baxTopbI KOOTIEpaLlis, MyTYalnu3M, KOMMEHCAH3M (KBapTHUPAHCTBO, HaXJIe?HI/I‘IefTBO). 2
AMeHcanu3M, HEeWTpanu3M. 3Ha4eHHe OMOTHYECKUX B3aUMOACHCTBHUH IS
CYIIECTBOBAHHS OPTaHU3MOB B ITPHPOJTHBIX COOOIIECTBAX.
132. Oxonocuueckue xapaxmepucmuxu nonyiayuu. OCHOBHBIE IOKa3aTeln
12.5. DKOMOrMIECKIE MOMYJIAUMK: YHCICHHOCTD, TUIOTHOCTB, POXKAEMOCTE, CMEPTHOCTD, MPHPOCT, 2
XAPAKTEPHCTHKH BHIA H murpaiys. JInHaMyuKa YUCICHHOCTH TMOIYJISIIAU U €€ PeryJIsIusl.
NOMyALHK JlabopaTopHbie padoThl M NPAKTHYECKUE 3AHATHS
133-134. I1/p. [Toacu€t mIoTHOCTH MOMYJISIIUN pa3HbIX BUIOB PACTCHUMN 3
Tema 13. CoolmecTBa M 3K0J0OrHYECKHE CHCTEMbI
13.1. CooBimectsa 135. Coob1ecTBO opranu3mMoB - OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUI0BAs, OK 01, OK 02,
OpraHu3MOB MPOCTpaHCTBeHHAs, Tpoduyeckas (mumieBas). Buasi-momunantel. CBs3u B OK 04, 0K 05, |2
OHOoILIEHO3E. OK 06, OK 07,
13.2. Dkocuctemsl U 136. Oxonoeuueckue cucmemsr (3xocucmemst). Ilonstue o6 ’KocHcTeMe H OK 08, OK 09 9

3aKOHOMCPHOCTH HUX

6I/IOFCOHGHO36. CDYHKHI/IOHaJ'IBHI)Ie KOMITOHCHTBI 3KOCHUCTEMBI. MPOAYLUCHTEI,
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CYLIECTBOBAaHMS

KOHCYMEHTBI, pPEIyLeHTbl. KpyroBopor BeUIECTB M IIOTOK D3HEPIUU B
skocucreme. Tpopudeckue (MuiieBble) ypoBHU 3KocucTeMsl. [luiieBbie nenu
u cern. OCHOBHBIE TIOKa3aTeNd AKOCHUCTEMBbI: Ouomacca, MPOTYKIIHS.
DKoslornyeckue NupamMusl: MPOIYKINUH, YUCIECHHOCTH, O1omacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpPETyJIsiiusl, pazButue. CyKieccus.

13.3. [Ipupoaubie

137. Ilpupoomuvie sKocucmemvi. IKOCHUCTEMBl 03P M PEK. DKOCHUCTEMaA

. 1 2
9KOCHCTEMBI XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO JIeca.
138. Ammponocenuvie sxkocucmemvi. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
13.4. AnTpOTIOTeHHBIC buonornueckoe M XO3AMCTBEHHOE  3HAYEHHE  arpodKOCHCTEM W 1
IKOCHUCTEMBI ypOoskocucteM. buopazHooOpasue Kak (GakTop YCTOHYMBOCTH SKOCHCTEM. 2
CoxpaHeHre OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emire.
13.5. Buocdepa 139. Vuenue B.U. Bepnaockozo o 6uocgepe. I'paHuIlbl, COCTaB U CTPYKTYpa
- p ounocdepsl. XKuBoe BemectBo u ero ¢pyHkimu. OcodeHHocTH OMocheps Kak
r106aj1bHas SKOCUCTEMA . 1 2
Jemn r7100aIbHOM 3KOCUCTEeMBI. [IMHAMUYECKOe paBHOBECHE M OOpaTHas CBSI3b B
ounocdepe.
140. Kpyeosopomwvl eewjecms u Ouoceoxumuyeckue YUKIbl JeMEHMO8
13.6. 3akoHOMEpHOCTH
(yrmepona, aszora). 3oHaNBHOCTH Owochepsl. OCHOBHBIE OHOMBI CYIIH. 1 2
CyIlIeCTBOBaHUS Orocdep
Bognsie 6oMBI.
13.7. YenoseuecTBo B 141. Yenoseuecmeo 6 6uocgpepe 3emau. AHTpPONOTEHHbIE H3MEHEHHS B 1 2
o6uochepe 3emnn o6uocdepe. ['mobagpbHBIE YIKOIOTHUECKHE TPOOIEMBI.
142.  Cocywecmeosanue  npupoovt u  uenoseyecmea. CoXpaHEHHE
13.8. CocymiecTBoBaHUe Omopa3HoOOpa3usi Kak OCHOBa  ycToWumBoctu  Ouocdeprl. OcHOBa 1 5
MIPUPOJIBI M YEIOBEYECTBA | PALIMOHAIBHOTO YIPABJICHHS MPUPOJHBIMU PECypcaMH U UX HCIOIb30BaHHE.
JlocTmkeHust OMOJIOTHH M OXpaHa IPUPOJIHL.
143-144. TudpepeHunpoBaHHbIH 32a4ET 2
Hroro 144
Kouncyabranun 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 MaTePHAIbHO-TEXHUYECKOMY 00ecnedYeHUuIo

KommuiekT ydeOHOro MeOenn KaOWHETa COCTOMT M3 IMOCAJO0YHBIX MECT MO KOJIUYECTBY
oOyyaromuxcs, pabodero Mmecra mpenojaBaress, y4eOHOro IOCKH, MKa(poB A XpaHEHUs
yueOHOT0 000PYIOBAHMS.

Obopyodosanue yuebHo2o kabunema.
pabouas 1ocka, CTEH/bI,

Texnuueckue cpedcmea 00yueHusL:

WuTepakTuBHAS TOCKA, MYJIBTHMEIUHHBIA TPOEKTOP, HOYTOYK, IKpaH.

CpeactBa 00y4eHus:

[Tocobue 1o nenaeHuo KIeToK (MarHuThl), HarjsAHbIe TocoOus (Yy4eOHUKH, OTIOPHBIE
KOHCIIEKTBI, KAPTOYKHU — 3a/IaHUs, TECTHI, pa3JaTOYHBIA MaTepHa).

3.2. UndopmanmnonHoe odecneyeHue

OcHogHbie UCOYHUKU:

1. @enepanphbiii 3akoH oT 29.11.2012 Ne 273-®3 «0O6 o6OpasoBanuu B Poccuiickoit
Denepauumn.

2. IIpuka3z MunuctepctBa odpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yrBepxaeHun
denepabHOT0 rOCYJaPCTBEHHOTO 00pa30BaTEILHOTO CTAHJAPTA CPEHEro (ITOJIHOT0) 00IIero
00pazoBaHM.

3. Ilpuka3z MunucrepctBa obOpasoBanus u Hayku PD ot 29.12.2014 No 1645 «O BHeceHuu
u3MmeHenuil B Ilpuka3 MunucrepcrBa obpasoBanust U Hayku P® ot 17.05.2012 Ne 413 «O6
VTBEpKACHUH (elepallbHOTO TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa CpPEIHEro
(moHOTO0) 00I11IeT0 00pa30BAHUSY.

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 CpeTHEro 00IIero oopa3oBaHus B MpeesiaX OCBOCHHS 00pa30BaTENbHBIX MPOTPaAMM
cpenHero mpodeccnoHanTbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOMIET0 0OPa30BaHUS C YIETOM
TpeOoBaHUl (enepabHBIX TOCYJapCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB H IOJydaeMOM
podeCCuu MITN CIIEIUATBEHOCTH CPEeTHETO MPO(ecCHOHATEHOTO 00pa30BaHUsD.

S. buonorus. 10 knacc. ba3osblit ypoBenb. Yuebnuk / [Tonomapesa . H, Kopuunosa O. A,
Jloumununa T. E. / AO U3parensctBo "lIpocsemenne”,2021
6. buonorus. 11 knacc. ba3osblit ypoBens. Yuebnuk. [Tonomapésa U.H., Kopuunosa O.A.,

Jlommnuua T.E.; AO UznatensctBo "[IpocBemenue”, 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 IPAKTHUYCCKUX 3aHHTHﬁ,

TCCTUPOBAHM,

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

a

TAaKX€ BbIIIOJIHCHHUEC

Kpurtepun
Pe3yabTaThl 00yyeHHs purep MeTtoab! OlleHKH
OIlEeHKH
CdopMupoBaHHOCTH 3HAHUN O MECTE M POJIU
OHMOJIOTUH B CCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OPMUPOBAHUHU COBPEMEHHON €CTECTBCHHO-
HAyYHOU KapTUHBI MHUPa U HAYYHOTO MUPOBO33PEHHS; TectupoBanue
0 BKJIaJI€ POCCUMCKUX U 3apyOeKHbIX YUEHbIX-
OHMOJIOrOB B pa3BUTHE OMONOTHH; PYHKIIMOHAIBHON
IPaMOTHOCTH YEJIOBEKa JIJISl PEIICHUS )KU3HCHHBIX
3ajauy;
YMEHHE PaCKPBIBAThH COJIEPKaHNE OMOTIOTHUSCKUX
TEPMHUHOB U IOHATUMN: KHU3HB, KJIETKa, OPraHU3M;
MeTabo3M (0OMEH BEIIECTB ¥ MPEBPAIICHUE TectupoBanmue.
SHEPruM), FOMEOCTa3 (CaMOperysius), ypoBHEBas JlaGopaTtopHast u
OpTaHM3aIMs )KUBBIX CHUCTEM, CAMOBOCIIPOU3BEICHUE npakTudeckas padora.
(penpoayKuus), HACIEACTBEHHOCTh, HK3MEHYUBOCTD,
pPOCT U pa3BUTHE,
YMEHHE U3Jlarath OMOJIOTHYECKUE TeopUun (KIeTOYHas, BHH%HHGHHG
XPOMOCOMHAsi, MyTal[HOHHAs, IICHTPAIbHAS JOTMa paboThL:

% 100-95% - TectupoBanue.
MOJIEKYJISIpHOM Ononorun), 3akousl (I'.Mennaens, TaGopaTonHas 1
T.Moprana, H.1.BaBunosa) u yuenus (o ueHTpax OLICHKA «5; parop

76-94% - npakTHyeckas padoTa.
MHOT000pPa3us ¥ MPOUCXOKACHUS KYIbTYPHBIX
o OLICHKA «4»; Pemenue 3anay.

pactenuiit H.BaBunoBa), onpenensars rpaHuibl UX 0-750¢ ’
MPUMEHUMOCTH K JKUBBIM CHCTEMaM; 50-75% -

OIICHKA «3»;
YMEHHE BIIJICTh METOIaMH HAyYHOTO ITO3HAHUS B 0-49%

- 0 -

Ounonoruu: HaOIIOJACHNE U OTMCAHUE )KUBBIX CHCTEM,
MPOLECCOB U SIBJICHUI; OpraHU3alHs U TPOBEJACHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIIBIYKEHUE
TUIIOTE3bI; BBISIBICHUE 3aBUCHUMOCTH MEXKIY
HCCJIeTyeMbIMH BEIMYMHAMH, 00BICHEHUE
MOJTYYEHHBIX PE3YJIbTATOB, UCITOJIb30BAHHBIX
Hay4YHbIX MIOHATUN, TEOPUH U 3aKOHOB; YMEHUE JE1aTh
BBIBOJIbl HA OCHOBAHWY TTOJIYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIIECTBEHHBIC IPU3HAKU BUPYCOB,
KJIETOK IMPOKAPHUOT M SYKAPHUOT; OJJHOKIIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB U MPEBPALCHHS
SHEPruM B KJIEeTKe, (DOTOCHHTE3a, TUIACTUIECKOTO U
YHEPTeTUIECKOT0 0OMEeHa, XeMOCHHTE3a, MUTO3a,
Mei03a, OTUIO0TBOPEHHUS, PA3MHOKEHUS,
WHIWBUIYAIbHOTO PAa3BUTHS OpraHn3Ma (OHTOTECHE3);

yMEHHE IPUMEHSTH MOTy4YEeHHbIC 3HAHUS IS
00BsICHEHUS! OMOJIOTHUECKUX MPOIIECCOB U SIBJICHUH,

OLICHKA «2».

@pOHTAIBHBIN OIIPOC.
Tectuposanue.
Jlaboparopnas u
npakTuyeckas padora.
Pemenue 3agau.

@pOHTAIBHBIN ONPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

@poHTaANTBHBIN OMPOC.
TectupoBanue.
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JUTSL IPUHSTUS TPAKTUYSCKUX PEIICHUN B
IIOBCEIHEBHOM KU3HU C LEIBI0 00eCIIeYeHns
0€30MacHOCTH CBOETO 3/I0POBbSI M 3JJ0POBbS
OKPYKAIOIIHX JIFOJIeH, COOJIFOICHUS HOPM TPAMOTHOTO
MOBEJICHUS B OKPYKAIOIICH MPUPOJTHON CpEJIE;
IIOHHUMAaHHE HEOOXOIMMOCTH UCIIOIb30BAHUS
JOCTH>KCHHI COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHH JJI PalliOHAIBHOTO
MIPUPOIOTIOIB30BAHHS;

JlaGopaTtopHnast u
IpaKTHYeckas padoTa.

YMEHUE PEIIaTh 3JIEMEHTapHbIC TCHETUYECKUE 3a/1a4U
Ha MOHO- U AUTHOPHIHOE CKPELIMBAHNE, CLIEIUIEHHOE
HACJIEIOBAaHHE; COCTABIIATH CXEMbl MOHOTUOPHIHOTO
CKpELIUBAaHU I IPEACKA3aHKs HACIIEOBaHUs
IIPU3HAKOB y OPraHU3MOB;

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

YMEHHE BBIIOJHATH JIAOOPATOPHBIE U TIPAKTHYECKUE
paboThl, coOMI0IaTh MIpaBMIIa MPU padboTe ¢ y4eOHBIM
1 1a00paTOpHBIM 000PYIOBAaHHEM;

JlaGopaTopHas u
HpaKkTU4eckas padora.

YMEHHE KPUTHICCKH OIECHUBATH M HHTEPIIPETUPOBATH
UH(OPMAIIHIO0 OHOJOTHYECKOTO COICPIKAHNUS,
BKJTIOYAIOITYIO IICEBIOHAYYHBIC 3HAHUS U3 PA3THUHBIX
uctounukoB (CMU, HaydHO-TIONYIsSIpHBIE
MaTepHuabl); STUYECKUE aCTICKThI COBPEMEHHBIX
HCCJICIOBAHMI B OMOJOTHH, MEIUIIUHE,
OHMOTEXHOJIOTHH;

@pOHTANBHBIN OIIPOC.
TectupoBanue.

yYMEHHUE co3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE U
YCTHBIE COOOIIEHUS], 0000111ast OMOJIOTHYECKYIO
MH(POPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJoruy,

OpOoHTAIBHBIN OIIPOC.
TectupoBanue.

c(OpPMHPOBAHHOCTb 3HAHUM O MECTE U POJIU
OMOJIOTUH B CUCTEME HAyYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUHU COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUpa U HAYyYHOTO MUPOBO33PEHMUS;
0 BKJIaJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTHH; PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELIEHUS )KU3HEHHBIX
3aja4;

OpOHTANBHBIN OIIPOC.
TectupoBanue.

yYMEHHE PacKpbIBAaTh COJIEPKAHNE OMOIOTHUECKIX
TEPMHUHOB Y TIOHATHI: BUI, TIOMYJISIIHUS, TEHO(OHT,
IBOJIIOLIUS, IBIIKYIINE CHITBI ((haKTOPBI) SBOJIOIHH,
MPUCTIOCOOJICHHOCTh OPTAaHU3MOB, BUI000pa30BaHUE,
IKOJIOTUYECKUe (HaKTOPHI, IKOCUCTEMA, TIPOIYIICHTHI,
KOHCYMCHTBI, pCAYLCHTEI, ICTIX ITUTAHU,
HKOJIOTHYECKAsi MUpaMuJia, OMoreoreHos, ouochepa;

@pOHTAIBHBIN OINPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

YMEHHE U3JlaraTb OMOJIOTUYECKUE TEOPUH
(sBomoninonHas teopus Y./lapBuHa, cuHTeTHYECKAS
TEOpHsl HBOJIIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponsimeBoro cxonctBa K.bapa, uepenoBanus
IJIaBHBIX HalpaBJieHUM U myTe sBoonuu A.H
.CeBep1ioBa, yuenus o 6uocdepe B.U.Bepuanckoro),
OTIPEEIIATh T'PAHUIIBI UX IPUMEHUMOCTH K )KHBBIM

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

YMEHHE BJIAJETh METOIAMU HAYYHOTO [TIO3HAHUS B
Ouosnoruu: HaOJIIOACHNE U ONHMCAHUE )KUBBIX CUCTEM,
MPOLECCOB U SIBJICHUI; OpraHU3alus U TPOBEACHUE
OHMOJIOTUYECKOT0 HKCIIEPUMEHTA, BbIIB)KEHUE
TUIIOTE3bI; BBISIBIICHUE 3aBUCUMOCTH MEXKIY
UCCJIETyeMbIMH BEJINYMHAMHU, O0BICHEHUE
MOJYYECHHBIX PE3YJIbTATOB, UCIIOJIb30BaHHBIX
Hay4HbIX MOHSITHI, TEOPUI U 3aKOHOB; YMEHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUU ITOJIYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJICISTh CYIIECTBEHHbBIC TPU3HAKU
CTPOCHUS OUOJIOTHYECKUX OOBEKTOB: BUJIOB,
HOMYJISIUH, TPOIYIIEHTOB, KOHCYMEHTOB,
PEIyLEHTOB, OMOTEOIICHO30B U IKOCUCTEM;
0COOCHHOCTH MPOIIECCOB: HACIIEACTBEHHOM
W3MEHYUBOCTH, ECTECTBEHHOTO 0TOOPA,
BU1000pa30BaHusl, IPHUCIIOCOOJICHHOCTH OPraHU3MOB,
JeMCTBUS YKOJIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI,
MePEHOCA BEIIECTB M [TOTOKA YHEPTUH B IKOCHCTEMAX,
AHTPOIIOTCHHBIX W3MEHEHUH B DKOCUCTEMAaX CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB U
OMOreOXMMHUYECKHX 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 LEJIbI0 O0eCcTieueHust
0€30I1aCHOCTH CBOETO 3/I0POBbsI U 3/I0POBbS
OKPY’KaIOLIMX JIFOJEH, COOJIIOICHHUSI HOPM IPAMOTHOT'O
MIOBEJICHNUS B OKpYXKarolled MPUPOJHON CpeE;
MOHMMAaHNUE HEOOXOJUMOCTH UCIIOIb30BaHUS
JOCTH)KEHUH COBpeMEHHOI OMOJI0ruM 1ist
palMOHAIBHOTO IPUPOIONIOIB30BAHNS;

OpOoHTANBHBIN OIpoC.
TectupoBanue.
JlaGopaTtopHast u
IpaKTHyeckas padoTa.

YMEHHE peIlaTh dJIeMEHTapHbIe OMOIOTUYECKUE
3a/1a4M, COCTABIISATH CXEMbI IEPEHOCA BELIECTB U
HHEPrUM B dKocHcTeMax (I[eny MUTaHus);

@pOHTANBHBIN OIIPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

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

OpOHTAIBHBIN OIIPOC.
Jlaboparopnas u
npakTuyeckas padora.

YMEHHME KPUTUYECKH OLIEHUBATh U UHTEPIPETUPOBATH
nH(opMaIrio OUOJIOTHIECKOTO COIePKaHUS,
BKJIIOUAIOIIYIO IICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMUHBIX
uctouyHukoB (CMU, HayuHO-TIONYJIIpHBIE
MaTepHalibl); pacCMaTpUBATh III00aIbHBIE
9KOJIOTMYECKHE TTPOOIEMbl COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

Jlaboparopnas u
npakTuyeckas padora.

YMEHHE CO3/]aBaTh COOCTBEHHBIEC TUCHMEHHBIE U
YCTHBIE cO00IIeH s, 000011Iasi OMOTOTUUECKYIO
I/IHq)OpMaL[I/IIO N3 HCCKOJIbBKUX UCTOYHUKOB, 'PaMOTHO
WCITOJIH30BATh MOHSATUHHBIN anmapat OHOJIOTHH.

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpakTuyeckas padbora.

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTU4YecKasi padora.
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