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

1.1. ObsacTh NpUMeHEeHHUs] TPOrPAMMBI

Pabouas mporpamma y4eOHOro mpeamera SIBISETCS YacTb0 MPOTrPaMMBbl MOATOTOBKH
KBATM(HULIMPOBAHHBIX pabounx u cayxammx no npodeccun CIIO 43.01.09. «llosap,
KOHIUTEP.

1.2. MecTo npeaMeTa B CTPYKTYpe OCHOBHOI1 mpogeccHOHATbHOI
0o0pa3oBaTeJbHOM NPOrPAMMBI:

[IpenMet oTHOCUTCS K 001I€00pa30BaTEILHOMY UKITY YI€OHOTO TIaHa MO mpodeccuun
CIIO 43.01.09. «IloBap, KOoHAUTEP.

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

Lenp n3ydenus yueOHoW npenmera «buosorus» Ha 06a30BOM ypOBHE — OBJIaJIEHUE
00yJaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH MCII0JIb30BaTh 3TU 3HAHUSA I TPaMOTHBIX JeHCTBUI B
OTHOIIEHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIIEeM.

JlocTwkeHue uenu wu3ydeHus ydeOHoro mpenmera «buonorus» oOecneunBaercs
peLIeHUEM CIIENYIOIIUX 3aau:

— OCBOEHHME OOY4YaIOUIMMHCSA CUCTEMBbl 3HAaHUH O OMOJIOTMYECKUX TEOpUAX, YUCHMSIX,
3aKOHAX, 3aKOHOMEpHOCTSIX, TUIOTE3aX, MpaBWIIaX, CIYKAIIUX OCHOBOW Ui (hOPMHUPOBAHHS
IIPEJCTaBICHUA O €CTECTBEHHO-HAyYHOM KapTUHE MHUPA; O METOAAX HAy4YHOIO ITO3HAHUS;
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTSX JKHMBBIX CHCTEM pPa3HOTO YpPOBHS OpraHM3alNM;
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTUH;

— (opmupoBanue y o0yJaromuxcs Mo3HaBaTEIbHBIX, HHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbIX O IMyTSIX pa3BUTHS B OMOJIOTMM HAyYHBIX B3IVIAOB,
ueH U MOIX00B K U3YYEHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aliY;

— CTaHOBJIEHHE y oOyuaromuxcsi oOuieil KyabTypbl, (YHKIHOHAJIBHOM I'PaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHUBAThH SIBICHUS OKPYXKAIOIIEro MUpPA >KUBOW NMPHUPOJBI HA
OCHOBaHUU 3HAHUH M ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

— (opMupoBaHue y 00y4arOUMXCs YMEHUI HIUTIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOM JESITENTbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HA;

— BOCHUTaHHE YOekAEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KHUBOM MPUPOJBL,
HE00X0IMMOCTH OEpEeKHOT0 OTHOUIEHUS K HeH, COOMIOIEHUS ITHYECKUX HOPM IpU MPOBEACHUU
OMOJOTUYECKUX UCCIIEJOBaHUI;

— OCO3HaHHUE [IEHHOCTHU OMOJOrMYECKUX 3HAHUH /JI MOBBIILIEHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYPBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— IpHUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEAHEBHOM YKU3HU JUISl OLICHKH
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIICHHIO K OKpYXarouiel cpene, COOCTBEHHOMY
3J10pOBbI0; 0OOCHOBAaHHUE U COOJIIOICHHE Mep MPOPHUIAKTHKH 3a00I€BaHHH.

TpedoBanus K IVIAHMPYEMBIM pe3yJIbTaTaM

JInyHOCTHBIE

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

OCO3HaHUE O0YYAIOIUMHUCS POCCUUCKON TPaKTaHCKOW MICHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH M CAMOOIIPEAEIECHUIO;

HaJM4Me MOTHUBALIUU K 00Y4YEeHHIO OMOJIOTHH;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUH JINYHOCTH Ha OCHOBE KIIFOYEBBIX
LIECHHOCTEN M UCTOPUYECKUX TPAJULMNA pa3BUTUS ONOIOTHYECKOTO 3HAHUS;

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJACTBOBATHCS B CBOCH AEATEIBHOCTU
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[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMH CHUCTEME OUOJIOTMYECKOTO 00pa30BaHuUS,

HaJIMYUE DKOJIOTMYECKOr0 IMPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh IICJIM U CTPOMTH
JKM3HEHHBIE IIaHEbL.

MeTanpeamMeTHbie

MeTtanpeaMeTHble pe3ybTaThl OCBOSHUS MPOTPAMMBI CPETHEr0 00IIero oopa3oBaHUs
JIOJIKHBI OTPaXKaTh:

OBrnaneHue yHugepcaibHblMu y4eOHbIMU NOZHABAMENbHLIMY TEHCTBUSIMU:

bazosvie o2uveckKue 0elucmeus.

— CaMOCTOSITENILHO (POPMYJIUPOBATH M AKTyaJIM3HPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

— WCTOJB30BaTh MPH OCBOCHUU 3HAHWN TPUEMBI JIOTHUECKOTO MBINUICHUS (aHAIU3a,
CUHTE3a, CpaBHCHUS, KiIAacCU(PUKAMUA, OOOOIICHHS), PACKPBIBATH CMBICI OHOJOTHYSCKUX
MOHITHI (BBIACIATh WX XapaKTepHbIC TMPU3HAKH, YCTAaHABIMBATH CBS3H C JPYTUMHU
MTOHSATHSIMH ),

— OMNpeAeNsATh LETH ICSITeILHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUH UX JOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTU C MIOCTABJICHHBIMH IEJISIMU;

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

— CTpPOWTH JIOTHYECKUE PACCYXKICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U TPOTUBOPEYHSI B PACCMATPHUBACMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOIBI U 3aKJIFOUCHUS,

— MPHUMEHSATh CXEMHO-MOJICIIbHBIC CPEICTBA JJISl IPEICTABICHUS CYIICCTBEHHBIX CBsI3CH U
OTHONIICHUN B W3YYaeMbIX OHMOJIOTHUECKUX OOBEKTaX, a TAKXKE MPOTHBOPEYHMHA Pa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMAIMOHHBIX HCTOYHHKAX

— paspabarbiBaTh IUIAaH pEHOICHUS TPOOJIEMBI ¢ YYETOM aHAIM3a WMEIONTUXCS
MaTepuaibHBIX 1 HEMaTEepUAIbHBIX PECYpPCOB;

— BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

— KOOPJWHUPOBATH W BBITIOJNHATH PabOTy B YCIOBUSAX pPEATHHOTO, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX TTPO0JIeM;

bazosvie ucciedosamenbCekue 0etucmeus:

— BIIQJCTh HAaBBIKAMH YyYEOHO-HCCIICIOBATEIbCKOH ¥ TMPOCKTHOW JCSITEILHOCTH,
HaBBIKAMHU  pa3pelieHus mpoOieM; o0nagaTh  CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHHS NMPAKTHYSCKHUX 3a7ad, IPUMEHEHUIO Pa3IMuHbIX
METOH0B IMO3HAHUS;

— WCHOJBL30BaTh Pa3MYHbBIC BUIBI JIEATEIBHOCTH IO IMOJIYYCHHUIO HOBOTO 3HAHHS, €0
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 U MPUMEHEHHIO B YUYEOHBIX CHUTYAIUSX, B TOM YHCIE TPH
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

— (¢dopMupoBaTh HAy4YHBId THUN MBIIIJICHUS, BJIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIFOYEBBIMH IOHATUSIMH U METOJaMU;

— CTaBHUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTENbHON JEATEILHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

— BBIIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBS3U M aKTyallU3UpPOBATh 3a]ady, BBIJIBHTATh
TUIoTe3y e€ pemieHus, HaXOJWUTh apryMEHTBl JUIS JIOKa3aTelIbCTBA CBOHMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

— aHAIM3UPOBATh IIOJYYCHHBIC B XOJI¢ PEIICHHUS 33Ja4d Pe3yIbTaThl, KPUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OLICHUBATh IPHOOPETEHHBIN OITBIT;

— 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;

— YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEJIMETHBIX 00JIacTel;

— BBIABUraTh HOBBIC HJIEH, MpEAiaraTh OPUTMHAIBHBIC MOAXObl U PEIICHHS; CTaBUTh
po0JIeMBbI U 3a/1a4H, JOIYCKAIOLIUE albTEPHATUBHBIE PEIICHHUS;

Oeticmaus no pabome ¢ uHgopmayuen:

— OpUEHTUPOBATHCA B PA3JIMYHBIX MCTOYHHMKAX HHGPOpMaluu (TeKcTe Y4eOHOro
nocoOusi, Hay4yHO-TIOMYJIIPHOM JNUTEeparype, OWMOJOTMYECKUX CJIOBapsAX M CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHeTe), aHaIM3upoBaTh WHGOPMAIUIO PABIUYHBIX
BUAOB U (opM mpencTaBieHHs, KPUTHYECKHM OICHMBAaTh €€ JIOCTOBEPHOCTh U
HEIPOTUBOPEUUBOCTH;

— ¢opMynHMpoBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METOJBI MPHU MOMCKE U 0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH /7S BBIIIOJIHEHUS YU4eOHbIX 3a/1a4;

—  npuoOperaTb  ONBIT  HWCHOJB30BaHUS  HMH(OPMAIOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHi1, COBEPILIEHCTBOBATh KYJIbTYPY aKTHBHOT'O MCIIOIb30BAHMS PA3IMYHBIX TOMCKOBBIX
CHUCTEM;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY MPEICTaBICHUS OHOJIOTHYECKON
uH(popMaIKK (CXeMbl, FpapHUKH, AUArPAMMBbI, TaOJIHIIbI, PUCYHKH U IIp.).;

— HCIONb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEICTBA MPH paboTe ¢ OMOIOTUYECKOM
uHpOpManreil: TPUMEHITh XUMUYECKUE, (PU3NIECKUE U MAaTEMATUYECKUE 3HAKH M CHMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATypy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

— BJAJETh HABbIKAMHU PACIIO3HABAaHWSA U 3aIUTHl HHQOpPMAIMH, HHPOPMAIMOHHOMN
0€30MacHOCTH JIUYHOCTH.

OBnazieHne yHU8epcanbHbiMU KOMMYHUKAMUBHLIMU TEUCTBUAMU:
obwenue:

— OCYIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax >XU3HHM;, aKTHMBHO y4acTBOBaTh B
JMAJIore WIW JUCKYCCHHM IO CYLIECTBY OOCyKJaeMol TeMbl (yMEHHE 3aJaBaTb BOIPOCHI,
BBICKA3bIBaTh CYXKJIEHUSI OTHOCUTENIBHO BBIMOJIHEHUs Mpe/ularaéMoi 3ajlaud, Y4YUTHIBATh
MHTEPECHI U COTIaCOBAaHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTa WM JUCKYCCUH);

— pacrno3HaBaTh HeBepOaJbHbIE CPEJCTBA OOIIEHUS, NOHUMATh 3HAUY€HHE COLUAIBHBIX
3HAKOB, IPEAINOCHUIOK BOSHUKHOBEHUSI KOH(MIMKTHBIX CUTYAIHi; YMETh CMATYATh KOH(QJIUKTHI 1
BECTH IIEPETOBOPHI;

— BIIAJIETh Pa3IMUHBIMU CrIocOOaMM OOILIEHUS M B3aUMOJEHCTBUS; TOHUMAaTh HAMEPEHUS
JpYTUX JOAEH, NPOSBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeHUKY M B KOPPEKTHOH (opme
(bopMyITHUpPOBATH CBOM BO3PAKECHHUS;

— pa3BEPHYTO M JIOTMYHO H3JaraThb CBOIO TOYKY 3PEHHS C HCHOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

COBMECMHAsL 0esIMeNbHOCY .

— MOHMMATh U UCTIOIB30BaTh MPEUMYIIIECTBA KOMaHHON W WHANBUIYAIIBHOW pabOTHI MpH
peleHn OHoIornyeckoi mpo0iaeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MPUMEHEHUS TPYIOBBIX
¢dbopM B3auMMOENCTBYS PU peLICHUH yueOHOM 3a1auH;

— BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX JEHCTBHM, C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4jeHa KOJUIEKTHBA,

— TNPUHUMATH LEJNb COBMECTHOM JEATENIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA MO €€ JIOCTHKEHHWIO: COCTaBJIATh IUJIAH JCHCTBHM, paclpelensaTb poOiau C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

— OIICHMBATh KaueCTBO CBOET0 BKJIA/a U BKJIaJa KaXKIOTO yYaCTHHKA KOMAaHJbI B OOt
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUIM;



— mpejularaTb HOBBIE IPOEKTHI, OLEHUBATh UAECHU C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

— OCYILUECTBIJISITh IO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3IMYHBIX CUTYaLMsIX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

Osnadenue ynugepcanoHblMu pe2yiamueHbIMU OeUCmeUsMU:
camoopaanuzayus:

— HCHOJBb30BaTh OMOJOTMYECKHE 3HAHUS I BBIABICHHS MPOOJIEM W UX PEIICHHs B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

— BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUM LIEIEBBIE U CMBICIOBBIE YCTAaHOBKU B
CBOMX JEHCTBHAX M IOCTYIKaxX IO OTHOLIEHHIO K JXMBOM HIpPUPOJE, CBOEMY 3J0POBBIO U
3/10POBBIO OKPYXKAIOLIHX;

— CaMOCTOSITEIbHO OCYILECTBIIATh [T03HABATEIbHYIO ACATEIbHOCTb, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

— CaMOCTOSITEJIbHO COCTaBJISITh IUIAH pEIIeHUs NpoOJeMbl € Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOYTEHUH;

— JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

— pacUIMpATh paMKH y4eOHOI o IpeaMeTa Ha OCHOBE JIMYHBIX MTPEOYTEHUH;

— JenaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTb 3a
pelLIeHHE;

— OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

— cnocoOcTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO LIMPOKOH 3PYAULIMU B Pa3HBIX
00JacTsX 3HaHUM, IOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHB;

CAMOKOHMPOTb:

— J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AESITEIbHOCTh, OLIECHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

— BJAJETh HaBBIKAMM IIO3HABATEIBbHOM pedieKcHH Kak OCO3HAHUS COBEPIIAEMBIX
JENCTBUI U MBICITUTEIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUI; UCIIOIb30BaTh IPUEMBI
pedraexcuu 1 OLIEHKH CUTYalluy, BEIOOpa BEPHOTO PEILIECHUS;

— YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHMS 110 UX CHU)KEHHUIO;

— MPUHUMAaTh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIU3€ PE3yJIbTaTOB JEATEIbHOCTH;

npuHamue ceos u Opyeux:

— MpUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTATKU U JIOCTOUHCTBA;

— IPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX MPHU aHAIN3€E PE3Y/IbTAaTOB JESATEIbHOCTH;

— MPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKH;

— pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIMH APYroro 4YeJI0BeKa.

IIpenmerHbIe

[Ipenmertnsie pe3yibTaThl ocBoeHUs mporpaMmbel COO mo Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue g yueOHoro npenMera «buojorusy» HaydHble 3HaHMUS,
YMEHHUSI U CIOCOOBI JIEHCTBHI MO OCBOEHHUIO, MHTEpHpETallud M MpeoOpa3oBaHHUIO 3HAHU,
BUJIbl JIEATEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHS W MPUMEHEHHMIO 3HAHUN B Pa3IMUYHBIX
y4eOHBIX CUTYallUsX, a TAK)KE B pEasIbHBIX JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C OMOJIOTHEH.

[IpenMeTrHble pe3ynbTaThl OCBOGHMSI YydeOHOro mnpeamera «buonorus» IOMKHBI
OTpaXkaTh:

- chopMHpPOBAaHHOCTh 3HAHUW O MECT€ U POJU OMOJOTHMHM B CHCTEME HAay4YHOI'O 3HAHUS;
(GYyHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKa JJIsl PEIIeHNUs )KU3HEHHBIX MPo0IeM;

- chopMHpOBAaHHOCT, ~ YMEHHS ~ pacKpblBaTh  COJAEpPKaHME  OCHOBOIIOJAraroLIuX
OMOJNIOTUYECKHX TEPMHUHOB U TIOHSATHUH: JKU3Hb, KIIETKA, TKaHb, OpraH, OpPraHWU3M, BUJ,
MOMYJISALINSI, YKOCHCTEMa, OMOIIeH03, Orocdepa; MeTaboau3M (0OMEH BEIIECTB W MpEeBpaIieHue
SHEPIuun), roMeocTa3 (caMoperynsanus), OuocuHTe3 Oenka, CTPYKTYpHas OpraHM3alus KHUBBIX

7



CUCTEM, JUCKPETHOCTB, caMOperyJIsLus, CaMOBOCIIPOU3BECHUE (penpomyKiusi),
HACJIEICTBEHHOCTh, HM3MEHYHMBOCTh, JHEPrO3aBHUCHUMOCTb, POCT U pa3BUTHE, YPOBHEBas
OpraHu3aIus;

- chopMHpOBaHHOCTH ~ YMEHHS  PacKpblBaTh  COACpkKAHHME  OCHOBOIOJATarolInuX
OMOJIOTMYECKUX TEOPHUM U TUMOTE3: KIETOYHOMU, XPOMOCOMHOM, MYTAlIMOHHOW, YBOJIIOIMOHHOM,
MPOUCXOXKACHUS KU3HU U YEIOBEKa,

- chopMHpPOBAHHOCTH YMEHUSI PACKPBIBATH OCHOBOIIOJIATAIOIINE OMOTOTHYECKUE 3aKOHBI U
3akoHoMepHocTH (I'. Menaensa, T. Moprana, H.1. BaBunosa, 3. I'ekkens, ®. Mromnepa, K.
boapa), rpanuiibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

- IpUOOpPETeHHE ONbITa MPUMEHEHHs] OCHOBHBIX METOJOB HAy4yHOTO MO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJICHUS U OMHCAHUS KUBBIX CHUCTEM, MPOIIECCOB U SIBIICHUI;
OpraHHU3aIH U MPOBEACHUS OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXIY HCCICIYeMBbIMU BEIIMYMHAMHE, OOBSICHCHHS MOJNYYEHHBIX PE3YJIbTAaTOB U
(dbopMynUpOBaHUS BHIBOJIOB C HCIOIH30BAaHMEM HAyUHBIX MOHITHIA, TECOPHIl U 3aKOHOB;

- chopMHPOBAHHOCTh YMEHHS BBIICIATH CYIIECTBEHHBIC IPU3HAKH BHUPYCOB, KIETOK
OPOKAPUOT M DYKAPHOT; OAHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB,
OMOTeOIIEHO30B M JIKOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHA BEIISCTB W IPEBPAIICHUS
SHEPruu B KIETKEe, (DOTOCHMHTE3a, MIACTHUYECKOT0 M DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, ME€i03a, OIUIOJJOTBOPEHHUS, PA3BUTHUS W PA3MHOXKEHUSA, WHIAUBUAYAIHHOTO Pa3BUTHUS
opranu3ma  (oHTOreHe3a), OoOpbObI 32  CYIIECTBOBaHHE, ECTECTBEHHOTO  0TOOpa,
BHJ1000pa30BaHMsl, TPUCIIOCOOJIEHHOCTH OPTaHU3MOB K CpeJie 0OMTaHUsl, BIUSHUS KOMIIOHEHTOB
9KOCUCTEM, AHTPOINOTICHHBIX M3MEHEHHH B HSKOCHUCTEMax CBOEl MECTHOCTH, KpPYyroBOpOTa
BEILIECTB U MIPEBpalllCHUE SHEPTHUHU B Onocdepe;

- copMHpPOBAaHHOCT, yMEHHS MPUMEHSTH [OJTYYCHHbIE 3HAHHUS JJs OOBSICHEHHS
OMOJIOTMYECKUX MPOIECCOB U SABJICHHUM, IJIsl IPUHATUS PAKTUYECKUX PEIICHUI B MOBCETHEBHOM
JKU3HU C IIeNbI0 obecriedeHus: 6€30MacHOCTH CBOETO 370POBbS M 3JI0POBbSI OKPYKAIOITUX JOJEH,
coOMoIeHnsT  370pOBOTO o0pasza >KWM3HH, HOPM TPaAMOTHOTO TOBEACHHS B OKpYXKaromen
MPUPOHON cpelle; MOHMMaHHe HEOOXOIMMOCTH HCIOJIb30BAHUS JIOCTHKEHHUHM COBpPEMEHHOMN
OMOoJIOTHH ¥ OMOTEXHOJOTUHN TSl palluOHATIBHOTO PHUPOONOIB30BAHMUS;

- chopMHpOBaHHOCT, ~ YMEHHUS ~ peliaTh  OHMOJNIOTMYECKHE  3aJauyd,  COCTaBISTH
TEHOTHUITMYECKUE CXEMbl CKpPEUIMBAaHUS [JI1 pPa3HBIX THUIOB HACJIEIOBAHUS TMPU3HAKOB Y
OpPTaHU3MOB, COCTABIIATH CXEMbI TIEPEHOCA BEIECTB U DHEPTUU B HKOCHCTEMax (LIeTH MUTaHMUS,
MIUIIEBHIE CETH);

- chopMHpPOBAaHHOCTh YMEHHMI KPUTHYECKH OLIEHUBATh WHGOPMAIUI0 OHOJIOTHYECKOTO
COJIEpXaHUsl, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUSA HM3 PaA3IMYHBIX HCTOYHUKOB (CpEACTBa
MaccoBoM HWH(OpPMALUK, HAYYHO-TIOMYJSPHBIE MaTepuaibl); WHTEPIPETUPOBATh JTUUYECKHE
aCreKThl COBPEMEHHBIX MCCIICIOBAHUN B OMOJIOTUN, METUIIUHE, OMOTEXHOJIOTHH; paCCMaTPUBATh
100aNbHBIE YKOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO TIO3HUIINIO;

- chopMHpOBAaHHOCT, yMEHMI CO37aBaTh COOCTBEHHBICE MUCHMEHHBIE U  YCTHBIC
COOOIIEHUSI Ha OCHOBE OMOJIOTHYECKOW WMH(OpMAIMU M3 HECKOJBKHX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh IOHATUHHBIN arnmapar OMOJIOTHH.

BrinmyckHHMK, OCBOMBIIMK  00pa3oBaTeNbHYI TMporpaMmy, JIOJDKEH  o0JjajgaTh
CIeIyIIUMU 00ImMHu KomneTeHusamu (aanee - OK):

OK 01. Beibupats crnocoObl pemieHus 3afad NpodecCHOHATBbHOM NeSATelNbHOCTH,
MPUMEHUTENBHO K Pa3JIMUYHBIM KOHTEKCTAM.

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

OK 03. IlmanupoBaTh ¥ pEaTM30BBIBATH COOCTBEHHOE NPO(PECCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE.



OK 04. PabGoraTh B KOJUIEKTUBE M KOMaHzae, 3(PPEKTHBHO B3aUMOJCHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM, KIIHEHTAMHU.

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

OK 06. IlposiBiaATh TIpakJIaHCKO-NMATPUOTUUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIEYETIOBEUECKUX [IEHHOCTEH, MPUMEHSTh
CTaH/IapThl aHTUKOPPYILIMOHHOI'O IOBEICHUS.

OK 07. CopeiicTBOBaTh COXpAaHEHUIO OKPYKAKOIICH Cpeibl, pecypcocOepekeHHIO,
3 PEKTUBHO IEHCTBOBAThH B YPE3BBIYAWHBIX CUTYAIUSX.

OK 09. MHcnonwszoBarh uWHGOOPMAIMOHHBIE TEXHOJIOTHH B IpodeccHoHaIbHOM
JESTEIIbHOCTH.



2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEMETA

2.1. O0beM y4eOHO HATPY3KU M BU/bI Y4eOHOH padoThl

NMPHUKJIAJTHOT0 MOIYJIA)

. Konuuecmeo
Bun yueOHo# padoThI
yacog

O0bém o0pa3oBaTe/IbHON HATPY3KH 72
Bcero 3ansaTuii 72
B TOM YHCIIE:

nabopaTopHbie pabOThI U MPAKTUUECKHUE 3aHITHS 22
*TIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE coJep:KaHue (coneprkanue 6

Dopma npomedxicymounoi ammecmayuu — oughgpepenyuposannsiii 3auém (2 cemecmp)
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2.2. TemaTu4yeckui NJ1aH U coaep:kanue yaeoHoro npeamera O/1.13 buosnorus

Oo0nbem, ®opmupyembie | Ypose
akaa. 4/ B oouue Hb
TOM YHUCJIe U 0CBOEH
HaumeHnoBaHue Conep:xxanue yueOHOro MaTepuaJia u (pOpMbl OPraHU3aALMU JAeATeIbHOCTH B (popme npogeccuoHaIb us
pa3/1esioB U TeM o0yuarommxcsi NpaKTUyec Hble
KOM KOMIETEeHI[HH
MOJATOTOBK
U, aKaa 4
1 2 3 4 S)
Tema 1. Buosiorusi Kak Hayka 2
Coaep:xanue yueOHOIro MaTepuaJia OK 02, OK 05,
OK 07, OK 08,
1.1. Buonorus Kak HayKa 1. Buonoeus kax unayka. CBsi3b OHOJIOTHUU C 06EICCTBCH}UII)IMI/I, TeXH?qGCKI/IMI/I Hu OK 09
JIPYTMMH €CTeCTBEHHBIMHM HayKaMu, (uiocodueit, STUKON, ICTETUKOW U MPABOM. 1
Ponp Ouonmormum B (QOpMHpPOBAHUU COBPEMEHHOM HAy4HOM KapTUHbI MHpa.
Cucrema OMONIOTHUECKUX HAYK. 1
Memoowi nosnanus dcugoti npupoosl (HAOMIOJIEHUE, DKCIEPUMEHT, OIHMCAHHE,
u3MepeHue, KiaccupuKalus, MOJACTUPOBAHUE, CTATUCTHUECKas o00paboTka 1
1.2. MeTopl mo3HaHUs JTaHHBIX )
KUBOU MPUPOIBI
JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA
2. llpaktuueckas pabora Ne 1. Hcmonb3oBaHHME pa3lIUYHBIX METOJIOB TMIPH 1 3
M3Y4YEHUU OMOJIOTUYECKUX O0BEKTOB
Tema 2. ’KuBble cucTeMbl U X OPraHU3AIUA 1

2.1. buonornueckue

Conep:xanue yueOHOro MaTepuaJia
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CHUCTCMBI, TPOUECCCHI U UX

3. JKusvle cucmemvl (buocucmemsot) kak npeomem usydyenus ouonozuu. OTindue

U3y4eHUe JKUBBIX CHUCTEM OT HeopraHuueckoil mnpuponsl. CBoiicTBa OuoOCHCTEM M HUX OK 02, OK 05,
pasHooOpasue. YPOBHHM OPraHHM3alMH OMOCHCTEM: MOJEKYISPHBIH, OpraHOMIHO- 1 OK 07, 0K 08, |,
KJIETOYHBIH, OpraHU3MEHHBIMH, MOMYJISILIUOHHO-BUIOBO, 9KOCHUCTEMHBIN OK 09
(OmoreoneHOTHYECKUIT ), OOCHEPHBII.
Tema 3. XumMHnuyecKuii cOCTaB U CTPOEHHE KJIETKH 10
Ilpogheccuonanvro-opuenmuposannoe codepoicanue (cooepicanue NPUuKIaOHO20 6
. Mooyns)™*
3.1. XuMuueckuii coctaB f ) = OK 02, OK 05,
4. *Xumuueckuil cocmag kiemku. Xumuueckue d1eMeHmMbl: MAKPOIIEMEHMbL,
kietku. Boma u OK 07,0K 08, |2
MUKpoanemenmsl. Booa u munepanohnule sewyecmea. @usuko-xumuieckue
MUHEpaJIbHBIE BELECTBA 1 OK 09
npoyeccyl, npomexaroujue 8 Hcusvlx cucmemax. OyHKyuu 600bl U MUHEPATLHBIX
sewecms 6 knemke. [loooepowcanue ocmomuyeckozo banranca.
5. *benxu. Cocmas u cmpoeHue 6enkos. AMUHOKUCIOMbL - MOHOMEPbLL OENKO8. OK 02. OK 05
Heszamenumvle u 3amenumvie amMuHOKUcI0mol. AMUHOKUCIOMHbIN cocmas. YposHu ' '
3.2. benku. CocraB u . OK 07, OK 08,
cmpykmypol  0elIK080lU MONEeKYIbl (NepsuyHas, 6MOpuUYHAs, MPemuyHas U 1 2
CTpOeHHE OEJKOB . OK 09
yemeepmuunas cmpykmypa). Xumuueckue ceoticmea  6enkos.  buonoeuueckue
@yHKyuU benxos.
6. *@epmenmovr - oOuonoeuueckue xamanuzamopvl. Cmpoenue ¢hepmenma: 2
akmuenwvlli yeHmp, cyocmpamuasn cneyuguunocms. Kogepmenmol. Bumamuno. 1 OK 02. OK 05
3.3. ®epMeHTHI - Omauyusi hepmenmos om HeoOpeaHuyecKux Kamaiu3amopoa. ' '
OK 07, OK 08,
OMOJIOTHYECKHIE OK 09
KaTaIN3aTopPbl Jlabopamopnsie pabomsl u npaxmuuecKue 3aHAMUA 3
7. *Jlabopamopnas paboma Ne 1. H3zyuenue kamanumuueckou axmueHOCmMuU 1

Gepmenmos (Ha npumepe amunasvl UL KAmaniasbvl).
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3.4. Yraesoapl. JIunuael.

8. *Veneso0wi: monocaxapuowl (2noxosa, pubosa u 0e30kcupudo3a), oucaxapuovl
(caxaposa, nakmosza) u noaucaxapuovl (Kpaxman, eIuUKo2eH, Yerntl03a).
buonocuueckue hynxyuu yeneso0oos.

Jlunuovr:  mpuenuyepudsl,  Gocporunudsi,  cmepouodvl. I uopoguivro-
euopogobnvle  ceoticmsa. buonocuuweckue Gynxyuu aunudos. CpagHeHue
V2ne60008, beKos U IUNU008 KaKk UCMOYHUKO8 IHEPIUL.

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

3.5. HyknenHoBbie
KUCHOTEL. AT

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

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

3.6. Ucropus 1 MeTOIBI
W3YYEHUS KIIETKU.
Kiterouynas teopus

10. Humonoeus — Hayka o «iemke. Kiemounas meopus - npumep
83aumooeticmsus uoeu u ¢akmos 6 HaAyuHoMm nosHanuu. Memoowi u3yuenus
KAemKU.

3.7. Knerka kak
LEJIOCTHAS KUBas
CHCTEMA

11. Knemka wxax wyenocmunas owcusas cucmema. OOIIME TPU3HAKUA KIIETOK:
3aMKHyTasi HapykHasg MmeMmOpana, monekyinsl JIHK kak renermueckuil amnmapar,
cucTeMa cuHTe3a Oelnka.

THmbl KIETOK: dyKapuoTHYeCcKass M MpokapuoThudeckasi. OcOOEHHOCTH CTPOCHHUS
npokapuoTuyeckoi  kietku. Kinerounas  crenka  Oaxtepuil.  CrpoeHue
YyKapUOTUUECKOW KJIeTKU. OCHOBHBIE OTIUYHUS PACTHUTEIBHOM, KUBOTHOM U
rpubHOil kieTku. IIOBEpXHOCTHBIE CTPYKTYpBl KJIETOK - KIETOYHAs CTEHKa,
[NIMKOKAJIMKC, uX pyHkuuu. Ilnasmaruueckas memOpaHa, €€ CBOMCTBA M (PYHKIIHH.

3.8. Ctpoenue
AYKapUOTHUYECKOU KIIETKU

12. Jumonnaszma u eé opeanoudwi. OqHoMeMOpanHble opranou sl kinetku: JIIC,
anmapar  [onpmxu, au30ocombl.  [lolyaBTOHOMHBIE — OPTaHOWIBI  KIICTKH:
MUTOXOHJAPHH, IIacTUAbL. [IpoucxoxaeHrne MUTOXOHAPUN M miacTui. Bunel
ractua. HememOpaHHBIE OpraHOMIBI KJIETKHA: PUOOCOMBI, KJIETOYHBIA IIEHTP,
LEHTPHOIN, PECHUYKH, KT'YTHKH. DYHKIIUU OPraHOMAOB KJIETKU. BKitoueHus.
Anpo — perynsatopHbli 1eHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapHoIUIa3Ma, XpOMaTHH, SJIPHIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

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

JlaGopaTopHble padoThI M NMPAKTHYECKUE 3AHATHS
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13. Jlaboparopuas pabota Ne 2. M3yueHue CTpOCHHSI KIETOK PACTCHHIA, )KUBOTHBIX
U OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpEaparax U X OMUCaHHE.

Tema 4. ’KuzneaeaTeJbLHOCTh KJIETKHA

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

14. Obmen sewecms, nm MeTabOINU3M. ACCUMHIIALMS (TJIACTUYECKUNA OOMEH) U
JUCCUMUIIALIUS  (PHEpreTUuYecKuii oOMEH) - JB€ CTOPOHBI E€IMHOTO Ipolecca
MeTaboau3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W JHEPrUM B TIOHUMAHUU
metabonu3ma. Tunvl oomena eewjecms: aBTOTPO(dHBIM U reTeporpodHbId. Ponb
(depMeHTOB B OOMEHE BEILECTB M MPEBPAIICHUN DHEPTUU B KieTKe. DOTOCHHTES.
CeeroBas u TemHOBas (as3sl  ¢orocuHTe3a. Peakumm  ¢dorocuHTE3A.
OddektuBHOCTE (hoTOCHHTE3a. 3HaYeHHE (DOTOCHHTE3a JUIS JKU3HU Ha 3emiie.
Bnusaue ycnmoBmii cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €O
NPOJAYKTUBHOCTH Y KYJbTYPHBIX pacTeHUi. XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuy. 3HaYCHHE XEMOCHUHTE3a JJIs )KU3HU Ha 3eMIIe.

4.2. DHepreTHYecKuii
oOMeH

15. Duepeemuuecxkuii obmen 6 knemke. PacmienyieHHE BEIECTB, BBIJICICHUE WU
AKKyMYJIIPDOBAaHHE DHEPrUM B KIETKE. OTalbl JHEPreTHYECKOro oOMeHa.
['mukomu3. bpoxenuwe u ero Buubl. KuciopoaHoe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnurensHoe dbochopuupoBaHue. O heKTUBHOCTH
HHEPreTHUECKOro OOMEeHa.

4.3. buocunTes Gelka

16. Peaxyuu mampuunoco cunmesa. [enemuueckas ungopmayus u JHK.
Peanuzanus renernueckodt mHpopmanuu B KieTke. ['eHeTHuecKWi Ko U €ro
cBoiicTBa. Tpanckpunuus - matpuunblii cuHte3 PHK. Tpancnsanus - 6uocunres
Oenka. Otanbl TpaHcaauuu. KoaupoBanue amuHokucnor. Pombp pubocom B
O6uocuHTe3€ Oenka.

4.4. Hexnerounsle ¢hopmMbl
KHU3HU - BUPYChI

17. Hexnemounvie ¢opmwr dcusnu - eupycwi. Vctopus oTKpbITHS BUpPYcOB (/]
N.1BanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHBIM IIMKI BUPYCOB.
bakrepuodaru. bBonesHu pacreHui, >KMBOTHBIX M 4YeJIOBEKa, BBI3bIBACMbIE
BUpycamu. Bupyc ummyHnonepunuta yenoseka (BUY) - BozGynurtens CIIN/a.
OOparHass ~ TpaHCKpHUNLHMSA, peBepraza M HHTerpasa. llpodunaktuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUHA.

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

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

18. Knemoumnwiii yuxn, uiu owcusnenwvlti yukn kiemxu. VIHTepdaza U MUTO3.
[Tpoueccel, mpotekatomye B uHTepdasze. Perumkamnus - peakiusi MaTpUYHOTO
cuareza JIHK. Crpoenune xpomocoM. XpoMOCOMHBI Habop - KapHOTHIL
JunonaHBIE M TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMaTHBI.
[{uTONMOTHYECKUE OCHOBBI PA3MHOXKEHUS W UHAUBUAYAILHOTO  Pa3BUTHS
opranu3moB. Jlenenume kinetku — wMuTo3. Cragum wmuto3a. Ilporeccsl,
MPOUCXOMSAIINE HA Pa3HBIX CTAIUAX MHUTO3a. BUOJOrMYECKHUU CMBICI MHUTO3A.
[TporpamMmmupyemasi rubesb KIETKH - alloNTo3.

JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA

19. JlaGopatopnasi pabora Ne 3. HalOmiomeHue MHTO3a B KJIETKaX KOHYHUKA
KOpEIITKAa JTyKa Ha TOTOBBIX MHKpPOIperaparax

5.2. ®opmbl
Pa3MHOKEHHUS
OpPTaHU3MOB

20. @opmul pazmHodNICEHUs OpeaHUIMO8. Oecnoioe u nonosoe. Buabpl 6ecrionoro
Pa3MHOXXCHHSI: JICJICHHE HAJBOE, IIOYKOBAHHWE. OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPTaHW3MOB, €T0 3HAYCHHE IS CeJIeKIH. [1070BOe pa3sMHOXKEHHUE, €r0 OTIUIHS
0T 6ecroJIoro.

5.3. Meiios

21. Meiio3. Cramum wMmeiio3a. [Iporeccel, MPOUCXOASIINE HA CTATUsAX Meio3a.
IToBenenne xpomocom B Mero3e. KpoccuHroep. buosornuyeckuit cmsicin H
3HA4YCHHUE Meio3a.

5.4. Obpa3zoBaHue u
pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHUE

22. ['amemoczenez - npoyecc 00pa3z08aHus NONOBLIX KIEMOK Y IHCUBOMMHBIX.
[TonoBble >kene3pl: CEMEHHUKH U sSMIHUKK. OOpa3oBaHWE W pa3BUTHE TTOJIOBBIX
KJIETOK - ramer (CIepMaro30M[], SHIEKIeTKa) - CIepMaTOreHe3 U OOIEHE3.
OcoOeHHOCTH CTpOEHUsl SULEKIETOK M crepMaTo3ougoB. OII0I0TBOPEHHE.
ITapTeHorenes.

JlabopaTopHbie paboThl M NPaAKTHYECKUE 3aHATHS

23. JlabopatopHnas pabota Ne 4. 3ydyeHue cTpoeHUs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpoIpenaparax

5.5. UnnuBuyansHoe
pa3BUTHE OPTaHU3MOB

24. Unousudyanvnoe pazeumue (oHmoeenes). IMOPUOHAIBHOE pa3BUTHE
(amOpuorenes). Drtanbl SMOPHOHAIBHOTO PA3BUTHUSI Y TTO3BOHOYHBIX YKUBOTHBIX:
npoOJieHne, TacTpyisuusi, opraHorene3. IlocTomOproHambHOE pa3BUTHE. THIIBI

OK 02, OK 04,
OK 05, OK 07,
OK 08, OK 09
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MOCTAIMOPUOHAIBHOTO PA3BUTHUS: TIpsiIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (DaKTOPbHI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIC
ypoactBa. Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS:
CTPOEHHE CEMEHU, CTaJIUU Pa3BUTHSIL.

Tema 6. HacJieicTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB 17
25. Ilpeomem u 3ad0auu ecenemuxu. Hcmopus pazeumus cenemuxu. Ponb
6.1, TeHeTHKa - HAVKE O IUTOJIOTUH M SMOPHOJIOTHUM B CTAHOBJICHHHM T€HETHKH. BKIIaJ POCCHHCKHX H
o K 3apyOexHBIX  Y4EHBIX B  pa3BUTHE TEHETUKH. Memoowl  ceHemuku
HACJIEICTBEHHOCTH U N N . 1 1
HAMEHIUBOCTI (THOPUIOJIOTHIECKUIA, [IUTOT€HETHYECKUH, MOJICKYJISIPHO-TCHETUYCCKHIA ).
Ocnoguvie cenemuyeckue nousmus. I enemuueckas CUMBOIUKA, UCNONb3YEMAsL 8
cxemax CKpeuusanuil.
6.2, 3AKOHOMEDHOC 26. 3akonomepHOCMU HACAEO08AHUSL NPU3HAKOS, ycmaHoeseHnnvle 1. Mendenem.
.2. 3aKOHOMEPHOCTH
P Monozcubpuonoe cxkpewusanue. 3aKOH eAUHOOOpa3us THOPUAOB TIEPBOTO
HacJIe0BaHUs ITPU3HAKOB, 1 2
nokoJsieHusi. [IpaBuio JAOMUHUPOBAaHMSA. 3aKOH PACHICTUICHUS TPH3HAKOB.
CTaHOBJICHHEIE
13: M ['mnoTe3a yrcToThl raMeT. [10HOe U HeMOJIHOE JOMUHUPOBAHUE.
Mennenem.
JladopaTopHEBIe pa00Thl M MPAKTHYECKHE 3aHATHS
MounorubpumaHoe patop P P OK 01, OK 02,
27-28. Ilpaktuyeckas pabora Ne2  Pemenue  reHeTHUecKUX  3ajad
CKpEIIUBaHHE 2 OK 04, OK 05, |3
«MoHnorubpunnoe ckpemnBanue. [loHOe U HEMOJIIHOE JOMHUHUPOBAHUEY OK 06. OK 07
29. [lueubpuomnoe cxpewusanue. 3aKOH HE3ABUCUMO20 HACIEO08AHUSL NPUSHAKOS. OK 08’ OK 09’
6.3. Jluru6 oe [{uToreHeTHYEeCKHE OCHOBBI JTUTHOPHIHOTO CKpEHIMBAaHUS. AHAIM3UpYIOIICe 1 ’ 5
.3. Iurubpuax
pua ckpemuBanue. Mcrnonp30BaHuE aHATU3UPYIONIETO CKPEIIUBAHUS JIJIs ONIPEICTICHHS
CKpelllMBaHue. 3aKOH
3 ABHCHMOLG T€HOTHIIA OCOOH.
HE3aBUCUMOT
HACIIE OBAHES [IDH3HAKOB JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA
30-31. IIpakTtuueckas pabora Ne3 Pemienue reHetudeckux 3anad «/lurubOpumnoe 2 3
CKPEIIUBAHUE)
32. Cyennennoe nacnedosanue npuznarxos. Pabora T. Moprana no ClerIeHHOMY
HACJIEIOBAaHUI0 TeHOB. HapymeHuwe cuemjieHuss TEHOB B pe3yJbTare 1 2
6.4. CueruieHHOe KpOocCcHHToBepa. XpOMOCOMHAs T€OpHsI HACIeICTBEHHOCTH. | eHeTHYeCcKue KapThl.
HacJieIoBaHue Mpu3HakoB | JIaGoparopHbie padoThl H MPAKTHYECKHE 3aHATHS
33. JlaGoparopnast pabora Ne 5. M3ydeHue pe3yinbTaTOB MOHOTHOPHIHOTO H 1 3

I[I/IFI/I6pI/II[HOFO CKpCHIMBAHUSA Y I[pO30(bI/IJ'IBI Ha rOTOBBIX MHUKPOIIPCIIapaTax.
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6.5. I'enernka nona.
Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
ITOJIOM.

34. T'enerrka mosia. XpOMOCOMHOE OIpPEICIICHUE MOja. AYTOCOMBI M IOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHble W TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue
IMPU3HAKOB, CHCTIJICHHBIX C ITIOJIOM.

JlaGopaTopHble padoThbl M NMPAKTHYECKUE 3AHATHS

35. IlpakTtnueckas pabora Ned Pemenme renermueckux 3anau «HacmemoBanue
IIPU3HAKOB, CLEIUIEHHBIX C TIOJIOM»

6.6. I3MeHYMBOCTb.
Henacnencrsennas
U3MEHYUBOCTH

36. H3menuusocmo. Buovl usmeH4u80Cmu. HeHAC1e0CmMEeHHAs U HACIeOCBEHHAS.
Pone  cpempl B HEHAclHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHONW U3MEHYMBOCTH. BapuanimoHHbIA psl U BapHaIlMOHHAS] KPUBas.
Hopma peakumu npusnaka. KojinuecTBEHHbIE M Kaue€CTBEHHbIE NPHU3HAKM U HUX
HOopMa peakiun. CBOWCTBa MOTU(DUKAIIMOHHOW N3MEHUYUBOCTH.

JlaGopaTopHble padoThI U NPAKTHYECKUE 3AHATHS

37. JlaboparopHas pabora Ne 6. M3ydyenue mMoaubuKallMOHHOW HM3MEHUHMBOCTH,
IIOCTPOEHNE BAPUALIMOHHOTO PsJ1a U BApUALIMOHHON KPUBOM.

6.7. Hacnencrsennas
W3MEHYUBOCTh

38. Hacneocmeennas, uiu ceHomunuyeckas, usmenuyusocms. KoMOMHATHBHAA
U3MEHYMBOCTb. Melo3 M MOJOBOM Ipolecc - OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTallmoHHas u3MeHUnBOCTh. Kitaccudukanust Mytaiuii: reHHble,
XPOMOCOMHBIE, FTeHOMHBbIE. HacToTa U npu4uHbI MyTaluil. MyrareHHble (hakTopBbl.
3aKOH TOMOJIOTUYECKUX PAJIOB B HacineACTBeHHON n3meHunsocty H.M. Basuiosa.
BresnepHas HacJIeICTBEHHOCTh U H3MEHYUBOCTb.

JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS

39. JlaGoparopHasi pabdota Ne 7. AHanu3 myrammid y Jpo30(QHIBI HAa TOTOBBIX
MHKpOIIperapaTax

6.8. 'eneTuka denoBeka

40. ['enemuxa uenogexa. Kapuotunm uenoBeka. OCHOBHBIE METOABl TEHETHKH
YyeJIoBeKa: IeHealoTHYeCKUM, OJIM3HEI[OBRIN, IIUTONCHETUYCCKHM, OMOXUMHYCCKUM,
MOJIEKYJISIPHO-TEHETUYECKUH. CoBpeMeHHOe onpeacIeHue TeHOTHUIIA;
IMMOJJHOI'€CHOMHOE CCKBCHHUPOBAHUEC, TCHOTUIIMPOBAHWEC, B TOM YHCJIC C ITOMOIIBIO
[MI1P-ananu3a. HacnencrBeHHble 3a00JCBaHUS UYEIOBEKA: TE€HHBIC OOJIE3HH,
0OJIe3HN C HACTEACTBEHHOM IMPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HH.
Comaruueckne u reHepaTuBHble MyTauud. CTBOJIOBbIE KiIETKU. [IpuHIMIBI
3J0pOBOTO 06pa3a KHN3HHU, JTUarHOCTHKH, HpO(i)I/IJ'IaKTI/IKI/I " JICUCHUS I'CHCTHUUYCCKHUX
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Oone3Hell. MeauKo-TeHEeTHYECKOEe KOHCYJIbTUPOBAHHE. 3HAUEHHUE METUIIMHCKOU
IeHETUKU B NIPEIOTBPAILEHUH U JICYEHUU TeHEeTUYECKHUX 3a00JIeBaHUI YelloBeKa.

.JIaﬁopaTopHLIe paﬁoTbl H NPAKTHYECCKUE 3AaHATUA

41, Tlpaktrueckas padbora Ne 5. CocTaBieHHe U aHaIU3 POJOCIOBHBIX YEIOBEKa

Tema 7. Cesiekniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH

7.1. Cenekuus Kak HayKa
U TIpoIiecc

42. Cenexyus kax Hayka u npoyecc. 3apOoXXJICHHE CEJIEKIUH U JOMECTHKAlMs.
VYuenne H.W. BaBunoBa o neHTpax NpouCcX0KI€HUSI 1 MHOI000pa3us KyJIbTypPHBIX
pacTeHuid. LleHTppl NPOMCXOXKAECHUA AOMAIIHMX >KUBOTHBIX. CopT, mopona,
HITAMM.

7.2. MeTonanl 1
IOCTHIKEHUS CEJIEKIIHNA
pacTeHUN 1 KUBOTHBIX

Coepemennvie memoowvt cenekyuu. MaccoBblil M HHAWBUIYaJbHBIH OTOOpPHI B
CEJIGKIIMM PAacTeHMH M JKUBOTHBIX. OLieHKa 3KcTepbepa. biM3kopoacTBeHHOE
cKkpemBanne — WHOpuAMHT. Yuctas nauHuA. CKpelMBaHHE YHCTBHIX JTHHUU.
['erepo3uc, nmu rubpuanas cwia. HepoicTBeHHoe CKpelIMBaHUE - ayTOPHJIMHI.
Otnanénnas tuOpuamzanuss W e€ ycrnexw. VICKyCCTBEHHBI MyTareHe3 W
HOJy4YeHUEe TOJMIIONIOB. JIOCTHM)KEHUS CeNeKUUH pacTeHUil, XHUBOTHBIX U
MHUKPOOPTaHHU3MOB.

JlabopaTopHbie padoThl M NPAKTHYECCKHE 3AHATHS

43. Dxcxypcusi «OcHogHble Memoobl U OOCMUINCEHUs. CeNeKyuu pPAacmeHuti u
HCUBOMHBIX (Ha CEJIEKITHOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCITBITATEIFHBIA  y4aCTOK, B TEIUIMYHOE XO3SWCTBO, J1aOOPATOPHUIO
arpOYHUBEPCHUTETA WM HAYYHOTO IIEHTPA))»

7.3. BuoTtexnoorus Kak
OTpaciib MPOU3BOJICTBA

44. Buomexnonoeus xax ompacib npouszsoocmeda. lenuas umdcenepus. ITarbl
co3manus pexomOuHantHoi JIHK wu TpaHcreHHBIX opranusmoB. KietouHas
uHxeHepus. Kierounsle KynbTypsl. MUKPOKIOHAIEHOE Pa3MHOXKEHHE PACTCHHA.
KnonupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SHUCTBEHHBIX OpPTaHU3MOB.
Okonoruyeckue M 3THYeckue  mpobiembl. MO - reHeTudecku
MOJIU(PUIIPOBAHHBIE OPTAHU3MEI.

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

Tema 8. DBoaonnonHas 0

HOJI0Trus

8.1. DBoronusg 1 METOIBI
€€ U3y4eHUS

45. IIpeonocwiiku 603HUKHOBEHUS I8OTIOYUOHHOL Meopul. I80NIOYUOHHASE MEOPUs.
u eé mecmo 8 buonocuu. BnusHue >BOIOINMOHHON TEOPHH HA pa3BUTHE OMOJIOTUU

OK 01, OK 02,
OK 04, OK 05,
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u  apyrux  Hayk. CuzerenbctBa  3Bomtouuu.  IlaneoHTOnormueckue:
[I0CJIEI0BATEIBHOCTh  IOSIBJICHUSI BMJOB B IAJEOHTOJIOTUYECKOM JIETOMMCH,
nepexogHbie (opmbl. buoreorpapuueckue: cxoacrso u paznuuue GayH u diop
MaTEepUKOB U OCTPOBOB. DMOPHOJIOIMUYECKHE: CXOACTBA U Pa3IMyUs 3MOPUOHOB
Pa3HbIX BHUAOB ITIO3BOHOYHBIX. CpaBHI/ITCJIbHO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTUYHBIC,
aHAJIOTUYHble,  pyJUMEHTapHbIE  OpIaHbl, aTaBU3MBbI. MonexymsipHo-
OMOXHUMHUYECKHE: CXO0ACTBO MCXAaHHM3MOB HAaCJICACTBCHHOCTHM MW  OCHOBHBIX
MeTa0O0JIMYECKUX MyTell y BCEX OpraHU3MOB.

8.2. Uctopus pazBuTus
IIpeicTaBIeHUM 00
IBOJIOIIH

46. Deoaroyuonnas meopusi Y. Jlapsuna. TIpennmocbUIKM BO3HUKHOBCHHS
napBuHHM3Ma. J[BIDKyIIME CHIIBI SBOMIONHMHM BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHUE IPU OTPAHUYEHHOCTH PECYpPCOB, HEOIpeneiaEHHass U3MEHUYUBOCTD,
060opnba 3a cyIIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas teopust a3pomonuu (CTO) u e€ 0CHOBHBIE IOJIOKEHUS.

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

47. Muxposegonroyus. Ilonynayus kak eOunuya euoa u 360110YUU.

JlabopaTopHble padoThl U NPAKTHYECKHE 3aAHATHSA

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

8.4. JIBmKymiye CHITbI
(a11eMeHTapHbIE PAKTOPHI)
HBOJIOLNHI

49. Jleuoscywue cunvt (pakmopul) s6o10yuu U008 6 npupooe. MyTalMOHHBII
poIecC U KOMOMHATHBHAsT W3MEHYHBOCTH. [lOMyJSIIMOHHBIE BOJHBI U JIpeid
reHOB. V3011 1 MATpAITHS.

8.5. EctectBennslit oTO0p
1 ero GopMBI

Ecmecmeennviti  ombop - Hanpasisowull  akmop  oeonoyuu.  DPopmvi
ecmecmeenHo2o0 omoopa.

8.6. Pe3ynbrarsl
HBOJIIOLUH:
MPUCTIOCOOIEHHOCTh
OpPraHu3MoB U
BH1000pa3oBaHe

50. [Ilpucnocobnennocmv opeanusmoe Kax pesyabmam 26onoyuu. Ilpumepbl
npucrocoOiIeHnit y opraHu3MoB. Apomop¢do3bl U uavoagantauuu. Bug wu
BugooOpasoBanue. Kputepun Buzna. OcHOBHbIE (OpMBI BUA000PA30BAHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS

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

8.7. HanpaBnenus u mytu
MaKpO3BOIIOIUI

52. Maxposeonioyus. DopMbl  IBONIONMH: (UIETHYECKAs, ITUBEPreHTHa,
KOHBEpreHTHasl, napaienpHas. HeoOpaTuMocTh 3BOMIOIHH.

OK 06, OK 07,
OK 08, OK 09
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[IpoucxoxaeHne OT HeCHeUAIM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crienMaau3anys. AxanTuBHas paadaiysl.

Tema 9. Bo3dHukHOBeHHE U

pa3BuTHE KM3HM Ha 3emJie

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

53. /Jonayunvie npeocmasnenus o 3apodicoeHuu dscusnu. Hayunvie eunomesvi
B03HUKHOGeHUsL JicusHu Ha 3emne: aOuUOTeHe3 M TMaHCIEpPMUS. XHMHYECKAs
ABOJIONMS. AOMOTEHHBIM CHHTE3 OPraHWYECKHX BELIECTB M3 HEOPraHHMYECKHUX.
DKCHepruMEeHTaIbHOE MOITBEPIKICHNE XUMHYECKOM 3BOIOIMY. HadaapHbIe Tarbl
ouonornyeckoit »Bomoru. [unoresa PHK-mupa. @opmupoBanune meOpaHHBIX
CTPYKTYp M BO3HHKHOBCHHE IPOTOKJIETKU. [lepBble KIETKM M WX DBOJIOLUS.
DopMHUpOBaHNE OCHOBHBIX TPYII JKUBBIX OPTaHU3MOB.

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

54. Pazsumue oswcusnu na 3emne no spam u nepuooam. Karapxeir. Apxeiickas u
nporepo3oiickast 3pbl. [laneosoiickas spa u €€ NepUOabl: KeMOPUNCKHIA,
OPJIOBUKCKUU, CUITYPUNCKHI, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHI.
Me3o30iickast 3pa U €€ MepHuobl: TPHUACOBBIN, IOPCKUM, MeoBOM. KaiiHo30MCKas
9pa W €€ TMepuoibl: TMAJICOrCHOBBIM, HEOTeHOBBIM, AHTPOMOTECHOBBIM.
XapakTepucTuka KIMMara W TeOoJIOTHYEeCKUX TporeccoB. (OCHOBHBIE ATaIlbl
HBOJIIOLIMUA PACTUTETBHOTO U JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUH u
JKUBOTHBIX. [l0osiBIIeHME, paclBET M BRBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.

nepuoaam

JlabopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS

55. Ilpaktuueckass pabora Ne 6. M3yueHue MCKOMAEMBIX OCTATKOB PACTCHUH W
JKUBOTHBIX B KOJUTEKITHSIX

56. Dkckypcust «IBONIOIUS OPTaHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHBIH WM KPA€BETUECKUN MY3€eH)

9.3. CoBpemeHHas
CHCTEMa OPraHN4eCcKOro
MHp

S57. Cucmema opeanuyeckoeo Mmupa Kak oTpaxkeHue »dBoitonun. OCHOBHBIC
CUCTEeMAaTUYECKHE TPYIIIBI OPTaHU3MOB.

9.4. DBoJIOHA YETIOBEKA
(aaTpOTIOTEHE3)

58. Dsonroyusa uenosexa. AHTpomonorusl Kak Hayka. Pa3Butme mpencraBieHuil o
IIPOUCXOXKICHUN 4YelloBeka. MeToasl u3ydeHMsl aHTponoreHesa. CxoacrBa H
pa3ianuurs 4eaoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHHE YEJIOBEKa.

9.5. [IBmxy1ue cuibl
(paxTopsl) aHTpOnOoreHe3a

Heuoicywue cunvl (paxmopel) anmponozceneza. HacnecTBeHHasi HU3MEHUMBOCTD U
ecTecTBeHHbI 0TOOp. OOuIecTBeHHbI 00pa3 >KU3HH, W3TOTOBIEHHE OpYAMH

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

9.6. OcHOBHBIE CTaIUNA

59. OcHogenble cmaduu u 6emeu 380a0YUU Ye08eKA: ABCTPATONUTEKH, YemoBek
yMmenbid, YemoBek mnpsAMoxoisamuid, YenoBek HeaHAepTaldbCKui, YemoBek

. 2
IBOJIIOIIMH YEJIOBEKA pa3ymHbId. Haxoqku HMCKOMAaeMbIX OCTaHKOB, BpPEMs CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHHs, 00bEM rOJOBHOTO M0O3ra, 00pa3 )KU3HHU, OPYAHUSL.
Yenoseueckue pacvl. OCHOBHBIC OOINBIINE pachl: €BpoONCOMHAs (eBpa3uiickas),
9.7. YUenoBeueckue pachl U | HETPO-aBCTpaIOUHAS (7xBaTOpHAaNbHAs), MOHTOJIOM/IHAS (a3marcko-
MIPUPOJIHBIC aTaNTaIiH amMepuKaHckas). YepThl MPUCTOCOOICHHOCTH MPEICTABUTENCH YEIOBEUECKUX pac 2
YeloBeKa K YCJIOBUSAM cyllecTBoBaHUsA. EauHCTBO dYenoBedyeckux pac. Kputuka
COLIMAIBHOTO JJAPBUHHU3MA U PacU3Ma.
Tema 10. Opranusmbl 1 OKPY KalolIas cpeaa
60. Dkonorus Kak Hayka. 3a7aud U pas3Aelbl SKOJOTUU. MeToAbl 3KOIOTHYECKUX
10.1. Dxonorus Kak Hayka . K A pasit g 2
UCCIIEIOBaHMA. DKOJIOTHIECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKaA.
Oxonocuueckue  gaxkmopwvi.  Knaccugukayus  sxonocuveckux — ¢axkmopos:
10.2. Cpenpl oOuTanus u o
abMOTHYEeCKNe, OMOTHYECKHUE W aHTPONOreHHBbIC. JleHCTBHE 3KOJIOTHYECKUX 2
HKOJIOTHIECKUE (PAKTOPHI
(bakTOpOB HA OPraHU3MBI.
61. Abuomuueckue paxmopwi: CBET, TEMIEPATYPA, BIAKHOCTL. DOTOMEPHUOIU3ZM.
[TpucniocoOnenust  OpraHU3MOB K  JOEHCTBUIO  aOMOTHUYECKHUX  (PAKTOPOB.
BHOJIOrMYecKUe PUTMBI. 2
P OK 01, OK 02,
10.3. AbuoTtuueckue JlaGopaTopHbie padoThl M NPAKTHYECKHE 3AHATUS OK 04. OK 05
b )
daxropsr 62. JIaboparopHuas padora Ne 10. Mopdonorudeckne 0COOCHHOCTH pacTCHUH U3 OK 06, OK 07, |5
pa3HbIX MECT OOUTaHUS OK 08, OK 09
63. JlaboparopHast pabdota Ne 11. BiusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB 3
Kojeyca
64. buomuueckue  axmopvi. Bumgel  OHOTHUECKHX  B3aMMOJCHCTBHIA:
10.4. BroTHuccKie KOHKYPEHIIUS, XUIIHAIECTBO, CUMONO03 1 ero (Gopwmel. [lapasutusm, Koorepamms,
(1)a'K"1.“O o MYTyajau3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIU3M, 2
p HeWTpanmm3M. 3HA4YeHHE OWOTHYECKHUX B3aUMOJCHCTBUN JUIsI CYIIECTBOBAHUS
OpPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.
10.5. DKOIOTHUECKHE 65. Oxonocuueckue xapaxmepucmuxu nonyisyuu. (OCHOBHBIE ITOKAa3aTeIH 2




XAaPaKTCPUCTHUKU BU A U
MMOITYJIAOH

nomyiadanuuu: 4YUCICHHOCTb, IINIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTL, IIPHUPOCT,
MUTI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IOIMYJIAINNU 1 et PpErysinus.

.JIaﬁopaTopHLIe paﬁoTbl H NPAKTUHYIECCKUE 3aHATUA

66. IIpakTrueckas padora Ne 7. [ToAcU€T TIIOTHOCTH MOMYJISAIMN Pa3HBIX BHJIOB

pacTeHui 3
Tema 11. Coo011ecTBA M DKOJOTHYECKHUE CHCTEMBI
11.1. Coobmectsa 67. Coobwecmeo opeanusmos - oOuoyernos. CTPYKTypbl OHOIIEHO3a: BHJIOBas,

MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3M B 2
OpPTraHU3MOB

OHOLIEHO3E.

68. Oxonocuueckue cucmemvl (3xocucmemvt). lloHSATHE 00 OdKOCHCTEME H

ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYLIEHTHI,
11.2. Dxocucremsl u KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIIECTB U IOTOK SHEPTUH B DKOCHCTEME.
3aKOHOMEPHOCTH UX Tpoduyeckue (muiieBbie) YPOBHHU OJKOcHcTeMbl. [luineBbie Ilemd U CETH. 2
CYIIECTBOBAHHS OcCHOBHBIE TIOKA3aTeNH HKOCHCTEMBI: OMoMacca, MPOAYKIHUSA. OKOJIOTHYECKUE

OUPAMUJIBI:  TPOAYKIMH, YHUCICHHOCTH, OuoMaccel. CBOICTBa HIKOCHUCTEM:

YCTOWYUBOCTB, cCaMoperyisiius, pazsutue. Cykieccusl. )
11.3. ITpuponHbie IIpupoonvie sxocucmemsi. IKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOI'O HIIU 8§ 831’ gﬁ 85’ 2

)

9KOCHUCTEMBI MIMPOKOJIMCTBEHHOTO JIeca. OK 0 6: OK 07,

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

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emie.
11.5. Brocdepa - 70. Vuenue B.U. Bepnaockozo o ouocghepe. T'paHHIBI, COCTaB H CTPYKTypa

6uocheprl. JKupoe BemectBo U ero ¢(ynkiuu. OcobeHHocTH OHochepbl Kak
r100anbHas SKOCHCTEMA y 2
Jenn rio0anbHON JKOCHUCTeMBI. JlMHaMuW4eckoe paBHOBecHe W oOpaTHas CBS3b B

ouocpepe.
11.6. 3akOHOMEPHOCTH Kpyeosopomuvr  sewgecme u Ouoceoxumuueckue yukavl dnemeHmos (yriaepoaa, 2
cyliecTBoBaHMs 6uocdep | azoTa). 3oHaNbHOCTH OHocdeprl. OCHOBHBIE OMOMBI cyln. BoHbIe OMOMBI.
11.7. YenmoBeuecTBO B 71. Yenogeuecmso 6 buocghepe 3emau. AHTpPOIIOTEHHBIE H3MEHEHHS B OHocdepe. 2

o6uochepe 3emnn

I'moOanbHbIE YKOJIOTUYSCKUE HpO6HCMLI.
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11.8. CocymiecTBoBaHuE
MIPUPOJIBI M YEIOBEYECTBA

Cocywecmeosanue npupoosi u yenrosevecmea. Coxpanenue 6UOpaA3sHO0OPA3UL KAK
ocHosa ycmotiyugocmu  6uocgepvl. (OCHOBa PAlLMOHAIBHOIO  YIPaBJICHUS
NPUPOIHBIMH PECYpCaMH U UX WCHOJb30BaHUE. JIOCTIXKEHHsST OMOIOTHN U OXpaHa

IPUPOJIBL.

JAnddepennupoBanHblii 3aueT

Bcero 3ausaTuii

72
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3. YCJIOBUS PEAJIN3AIIMU YUEBHOM ITPEJMETA

OJ1.13 BUOJIOTUSI

3.1. TpeGoBaHue K MUHUMAJIBLHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecneuyeHUI0

Kommekt y4eOHOU MeOenn KaOWHETa COCTOMT W3 IOCAJOYHBIX MECT 1O KOJIUYECTBY
oOyuaromuxcs, pabodero Mecra IpernojaaBatels, y4eOHOH MOCKH, IKadoB s XpaHCHHS
yueOHOT0 000PYIOBAHMS.

Obopyodosanue yuebHoeo kabunema:
pabouas 1ocka, CTEH/bI,

Texnuueckue cpedocmea 00yueHusL:

WuTepakTuBHAS TOCKA, MYJIBTHMEIUHHBIA TPOEKTOP, HOYTOYK, IKpaH.

CpeactBa 00y4eHus:

[Tocobue 1o nenaeHuo KIeToK (MarHuThl), HarjsAHbIe TocoOus (Yy4eOHUKH, OTIOPHBIE
KOHCIIEKTBI, KAPTOUYKHU — 3a/IaHUs, TECTHI, pa3aTOYHBIA MaTepUa).

3.2. UndopmanmnonHoe odecneyeHue

OcHogHbie UCOYHUKU:

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

2. IIpuka3z MunuctepctBa odpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yrBepxaeHun
(deaepanbHOro TOCYIaPCTBEHHOT0 00pa30BaTEIILHOTO CTAHIAPTa CPEIHETO (TIOTHOT0) OOIIEeTo
00pazoBaHM.

3. Ilpuka3z MunucrepctBa obOpa3oBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHHH
u3MmeHenuil B Ilpuka3 MunucrepcrBa obpasoBanust U Hayku P® ot 17.05.2012 Ne 413 «O6
VTBEPKACHUH (PeIepalibHOTO TOCYIapCTBEHHOTO O00pa30BaTENbHOTO CTaHAapTa CPEIHEro
(moHOTO0) 00I11IeT0 00pa30BAHUSY.

4. TTucemo [lemaprameHTa rocy1apCTBEHHOM MOTUTHKHU B cepe MOATOTOBKU paboyuX KaapoB U
IO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMeHmanmuu 1Mo OpraHHU3aIlH
MOJTyYEHUsI CPEeTHETO 00IIero oOpa3oBaHus B Mpejesiax OCBOCHHS 00pa30BaTeNbHBIX MPOTPaMM
cpenHero npodeccnoHanbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C yUE€TOM
TpeboBaHUil (eaepanbHbIX TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U MOJYy4aeMOM
MpoQeCCUu WIH CTIEIHATBHOCTU CPEAHETO TPO(PECCHOHATEHOTO 00pa30BaAHUSY.

5. buonorus. 10 knacc. ba3oBsiii ypoBeHs. Yuebnuk / [Tonomapesa 1. H, Kopaunosa O. A,
Jloumununa T. E. / AO U3parensctBo "lIpocsemenne”,2021
6. buonorus. 11 knacc. ba3osblit ypoBens. Yueouuk. [Tonomapésa 1.H., Kopuuninosa 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 OLHEHKA PE3YJIbTATOB OCBOEHMUS ITPEMETA

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

nmponecce IMpOBCACHUA MNPaKTHYCCKUX SaHHTHﬁ,

TECTUPOBAHMA,
O6yanOI_]_[I/IMI/ICSI HHAWBUIYAJIbHBIX 3aHaHHfI, ITPOCKTOB, I/ICCHG,Z[OBaHHﬁ.

TAaKX€ BbIIIOJITHCHHEC

Pe3yabTaThl 00yueHus Kpurepuu MeToabl OLIEeHKH
OIIEHKH

CdopMUpOBaHHOCTh 3HAHUH O MECT€ U POJIH
OHMOJIOTUH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpPA U HAYYHOIO MUPOBO33PEHHUS; TectupoBanue
0 BKJIQJIe POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OHUONOTHH; (HYHKIIMOHATHHOM
TPAMOTHOCTH 4YEJIOBEKA JUIsl PEIICHUs >KU3HEHHBIX
3a/1ay;
YMEHHE pPACKpbIBaTh COJEpKaHUE OHOIOTHMYECKUX
TEPMUHOB W TIOHSATHH: >KU3Hb, KIIETKA, OPraHU3M;
MeTabonmu3m (0OMEH BellecTB M IPEBpaIlCHHE TectupoBanue.
SHEPruu), roMeocTa3 (CaMOperyssius), YpOBHEBas JlaGopaTtopHast u
OpraHu3aIys KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE npakTh4yeckKas padbora.
(penpodyKuusi), HACJIEICTBEHHOCTh, W3MEHYUBOCTb,
POCT ¥ Pa3BUTHE, Beinonnenue
yYMEHHUE U3JIaraTh OMOJIOTHYECKUE TEOPUH (KIETOUHAs, paGoTHI:
XpOMOCOMHAs, MyTallMOHHasd, LEHTpanbHas J0rMa 100-95% - TectupoBane,
MOJIEKYJIApHON ~ Ouosoruu), 3akoubl (I"Mennens, | omenka «5»; JaGopaTopHas 1
T.Moprana, H.M.BaBunoBa) u ydenus (0 IEeHTpax 76-94% - IpaKTHaeCKas paboTa.
MHOF006pa3I/I5[ u MPOUCXOKIACHU A KYJIbTYPHBIX OILICHKa «4»; Perene 3anau.
pactenuii H.BaBuiioBa), omnpenensiTh TrpaHULbl HUX 50-75% -
MMPUMCHHUMOCTH K JXUBBIM CUCTCMAM; OLICHKa «3 »,
YMEHHUE BIIAJIETh METOJaMU HAYYHOTO MO3HaHUS B 0-49% -

OMOJIOrUH: HAOIIONEHUE U ONMCAHUE JKUBEBIX CHUCTEM,
IIPOLIECCOB M SIBJIEHUH; OpPraHu3alys U IPOBEICHHE
OHMOJIOrN4YECKOr0o JKCIIEPUMEHTA, BBI/IBIDKEHUE
TUIOTE3bl;  BBIIBIEHHE  3aBUCHUMOCTH  MEXIY
HCCIIETyeMbIMU BEJIMYMHAMH, 00BsICHEHHE
MOJIyYEHHBIX pe3yJIbTaToB, HCIIOJIb30BaHHBIX
HAay4YHBIX [OHATHI, TEOPUI U 3aKOHOB; YMEHUE J€NATh
BBIBO/Ibl HA OCHOBAHUU NIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEIATH CYIECTBEHHbIE IPU3HAKH BUPYCOB,
KJIETOK IPOKApUOT U JYKapHOT; OAHOKJIETOUHBIX H
MHOTOKJIETOYHBIX OpPraHHU3MOB; 0COOEHHOCTH
nporeccoB: oOMeHa BeUIeCTB M IpeBpallleHUs
SHEpruM B KIETKe, (POTOCHHTE3a, IMIACTHUYECKOro U
HHEPreTUUecKoro oOMeHa, XEMOCHHTEe3a, MHTO3a,
Mmeiio3a, OIJIOJJOTBOPEHMS, Pa3MHOXKEHHUS,
VHAMBUAYAJILHOTO Pa3BUTHs OPraHu3Ma (OHTOTEHE3);

YMCHHUEC TNPHUMCHATH IOJYYCHHBIC 3HAHUA  IJIA

OLICHKA «2».

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

@pOHTAIBHBIN OIPOC.
TectupoBanue.
JlaboparopHas u
npakTuyeckas padora.

OpOoHTAIBHBIN OMPOC.
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O0OBSICHEHUSI OMOJOTUYECKUX TPOILIECCOB U SIBJICHUHU,
JUIi  TPUHATUA ~ NPAKTUYECKUX  PEIICHWM B
MOBCEIHEBHOM JKM3HM C 1E€JIbI0  o0ecledeHus
0C30MacHOCTH  CBOETO  3JI0OPOBbSI W 3JIOPOBBSA
OKPY’KAIOIIMX JIOJICH, COOIOACHUS HOPM I'PaMOTHOTO
MIOBEJCHUS B OKpYXKAlOLIEH NPUPOJHOU Cpene;

IIOHVMAaHHE HE00X0IMMOCTH MCIIOJIb30BaHUS
JOCTHKEHU N COBPEMEHHOM ouosioruu u
OMOTEXHOJIOTHH TUIS palMOHaIbHOIO
IIPUPOJOINIOIIB30BAHMS;

TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.

YMCHHUE p€HIaTh 3JICMCHTAPHBIC TCHECTUYCCKHUE 3aJa4u
Ha MOHO- U I[I/II‘I/I6pI/IHHOG CKpCIMBAHHUE, CUCIICHHOC
HaclaeaOBaHUEC, COCTaBJIATh CXEMBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBaHuA i1 NOPCACKA3aHUs  HACJICIOBAaHUSA
IIPU3HAKOB Yy OPTaHN3MOB;,

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

YMCHHE BBHITIONHATE JIA0OPATOPHBIC W IMPAKTUYCCKHE
paboThl, cOOMI0AATH MpaBMiia pu paboTe ¢ yueOHBIM
1 JJaOOpaTOPHBIM 000PYIOBAHUEM;

JlaGopaTtopHast u
IpaKTHyeckas padoTa.

YMCHHUEC KPUTHUYCCKU OLNCHHUBATHL U UHTCPIIPETUPOBATH

uHpopmaruio OMOJIOTUYECKOTO CoJIepKaHUs,
BKJIIOUAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
HMCTOYHUKOB (CMU, HAaY4YHO-TIONYJISIPHBIE
MaTepuaibl); OSTUYECKHE aCHEeKThl COBPEMEHHBIX
HCCIICTOBaHUM B Ouojoruu, MCOUIIHHE,
OMOTEXHOJIOTUH,

@pOoHTANBHBIN OIPOC.
TectupoBanue.

YMEHHE CO37aBaTh COOCTBEHHBIE IHCHMEHHBIE U
yCTHBIE  cooOImieHusi, 0000mmas OHOIOTHYECKYIO
I/IHq)OpMaHI/IIO N3 HCCKOJIBKUX MCTOYHUKOB, I'PaAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTrHH,

@pOHTAIBHBIN OIIPOC.
TectupoBanue.

cOPMHPOBAHHOCTh 3HAaHUH O MecTe |  POIHU
OMOJIOTHU B CUCTEME HayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B ()OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAY4YHOH KapTHHBI MUpPa U HAYYHOTO MHPOBO33PEHUS;
0 BKJAJ€ POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BuUTHE OnONIOTHM; (YHKIHOHAIBHON
TPaMOTHOCTH YEJIOBEKA JJIsl PEIIeHUsS >KU3HEHHBIX
3aja4;

@pOHTAIBHBIN OIIPOC.
TectupoBanue.

YMEHHME pPAacKpbIBaTh COJEpKaHUE OUOJOTUYECKUX
TEPMUHOB U TOHATHH: BHJ, MOMYNALUs, TeHO(OH,
ABOJIIOLIMS, JBWXKYIIME CUJIbI ((aKTOPHI) SBOJIOIHH,
IpUCIIOCOOIEHHOCTh OPTaHW3MOB, BHI000pa3oBaHUE,
9KOJIOTHYECKUE (DAKTOPBI, IKOCHCTEMA, IMPOAYLEHTHI,

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
MpakTu4eckas padbora.

KOHCYMEHTHI, PEMYIEHTHI, LeTH MMUTAHUS,
HKOJIOTHYECKAs MUpaMuJia, OnoreoreHos, onocdepa;
yYMEHHE u3jarath OMOJIOTHYECKHUE TEOpUHU

(aBomroriionHast Teopust Y.JlapBuHa, CHHTETHYECKaS
TEOpUsl DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomprmieBoro  cxoxactBa  K.bapa, uepemoBanms
IVIaBHBIX HampaBieHMH M nyred spomonuu A.H
.CeseprioBa, yuenusi o omochepe B.M.BepHaackoro),

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
mpakTh4YecKasi padora.
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OTIPENIETIATh TPAHUIIBI WX MPUMEHUMOCTH K KHUBBIM
cHucTeMaMm;

YMEHHME BJIAJCTh METOJAMHM HAY4YHOIO IIO3HAHUS B
Ouonoruu: HaOIIOACHNE U ONMHMCAHUE JKUBBIX CHUCTEM,
IIPOLIECCOB M SIBJICHUM; OpPraHu3alys U IPOBEICHHE
OHMOJIOrNYECKOTO DKCIIEPUMEHTA, BBIJIBUKEHUE
TUIIOTE3bl;  BBIIBICHHE  3aBUCHUMOCTH  MEXIY
UCCIIEyEMbIMU BEJINYUHAMU, o0OBsiCHEHUE
IIOJIy4YEHHBIX pe3yJIbTaToB, HCIIOJIb30BaHHBIX
HAy4YHBIX IIOHATHM, TEOPUM U 3aKOHOB; YMEHUE JENIaTh
BBIBOJIbI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

@poHTaTBHBIN OIPOC.
TectupoBanue.
JlaGopaTtopHast u
IpaKTHYecKas padoTa.

YMCHUC BBIACIATH CYIICCTBCHHBIC IMPpU3HAKH

CTpOEGHUsI  OWOJIOTMYECKUX  OOBEKTOB:  BHUJOB,
HONYJISALNN, IIPOJIYLICHTOB, KOHCYMEHTOB,
pPEAYLEHTOB, OMOreoLeH030B u SKOCHUCTEM,;
0COOEHHOCTH IIPOLIECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOT O orbopa,

BHUJ1000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHU3MOB,
JICHCTBUSL SKOJIOTMYECKHX (PAKTOPOB HA OPIraHU3MBI,
nepeHoca BEHIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX,
AQHTPOIIOTEHHBIX HM3MEHCHUH B 3KOCHUCTEMax CBOCH
MECTHOCTH, KpPYroBOpoTa BEIIECTB u
OMOreOXMMHYECKUX IIMKJIOB B Onochepe;

@pOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.

YyMEHUE TPUMEHSATh TIOJYYCHHBIC 3HAHUS IS
00BsICHEHUS! OMOJIOTUYECKUX MPOLIECCOB U SIBJICHHIM,
UL TIPUHATHAS ~ TPAKTHYECKUX  PEIICHHH B
MMOBCEIHCBHOM JKM3HM C ILIEIbI0  0OCCIICUCHHS
0€30MacHOCTH  CBOETO  37I0pPOBbsI U 3JIOPOBBS
OKPYXKAIOIIMX JIOAEH, COOM0IEHUSI HOPM IPaMOTHOTO
MIOBEJCHUS B OKpYXKAloLIEed NPUPOJHON Cpene;
MMOHUMaHHUE HEOOXOIMMOCTH HCIIOJIb30BaHHUSI
NOCTHKEHUU COBPEMEHHOM onosoruu s
palMoOHAIBHOTO MPUPOIONOJIH30BAHNS,

OpOHTAIBHBIN OIIPOC.
TectupoBanue.
JlaGopaTopHas u
npakTHyeckas padoTa.

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

@pOHTAIBHBIN OIIPOC.
JlaGopaTopHas u
npakTHyeckas padoTa.

YMEHHUE BBINOJHATh JIaOOPAaTOPHBbIE M NPAKTUUYECKHE
paboThl, coOM0AaTh MpaBmiia Ipu padboTe ¢ yueOHbIM
U 1aOOpaTOPHBIM 000PYAOBAHUEM;

JlaGopaTopHas u
MpakTU4eckas padbora.

YMCHUEC KPUTUYCCKU OLUCHHUBATH U MHTCPIPETUPOBATH

uH(pOpPMAIIHIO OHMOJIOTHYECKOTO COJIepKaHus,
BKJTFOYAIONTYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3IMIHBIX
HMCTOYHHKOB (CMU, Hay4YHO-TIOMYJISIPHBIE
MaTepHuabl); paccmaTpuBaTh r00anbHBIC
HKOJIOTUYECKHE poOIeMbI COBPEMEHHOCTH,

dbopMHUpPOBATh MO OTHOIIEHWIO K HUM COOCTBEHHYIO
HO3ULMIO;

@pOHTAIBHBIN ONPOC.
TectupoBanue.
Jlaboparopnas u
npakTuyeckas padora.

YMEHHE CO371aBaThb COOCTBEHHBIC IHUCbMECHHBIC |
yCTHBIE  cooOmmieHusi, 0000mmas OHOIOTHYECKYIO
MH(OPMAIHIO M3 HECKOJIBKHX MCTOYHHKOB, TPAMOTHO

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