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1.ObIIAAA  XAPAKTEPUCTHUKA PABOUYE TPOTPAMMbBI YYEBHOM
JUCIHUIIVINHBI

1.1. MecTo qUCHUIUIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBI

VYuebnas aucummumda BbJ1.08 bBuonorus sBiasercs 00sg3aTEIbHOM YacThbl0 OCHOBHOM
obpazoBarenbHol Tporpammbl B cooTBeTcTBHM ¢ PI'OC CIIO mo cnenuansHoctu 26.02.05
DKCIuTyaTanus CyJOBBIX SHEPTeTUICCKUX YCTAaHOBOK, YTBEPKICHHBIM MPUKa30M MUHHUCTEPCTBA
npocserieHust PO ot 26 Hos6ps 2020r. Ne674.

Vuebnas mucummummHa bJ1.08 bBuonoruns oOecneunBaer (opMupoBaHHEe OOLIMX
komriereHnui mo ®I'OC no crnenmansHocTr 26.02.05 DKCrutyaTalys CyI0BBIX SHEPTETUUECKHUX
yctanoBok. Ocoboe 3HaueHHE AUCLUUILUINHA UMEET MPH (HOPMUPOBAHHHU:

KO,I[ HanmenoBanne O6H.[I/IX KOMIICTCHIIMH ¥ JTUYHOCTHBIX PE3YIbTATOB.

OK 01. | Beibupatp  cmocoObl  pemieHHs — 3a7a4  NPO(PECcCHOHANBHON  JIeATeNbHOCTH
PUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. | Ucrionp30BaTh COBPEMEHHBIE CpPEACTBA IIOMCKA, aHajau3a M MHTEpPIpeTaluu
uHbpopManui ¥ WH(GOPMAIMOHHBIE TEXHOJOTMM JUIi  BBINOJHEHHWS  3a/1ad
1poecCUOHAILHOMN 1€ TEIbHOCTH.

OK 04. | DddexTrnBHO B3aUMOJCHCTBOBATh U pabdOTaTh B KOJUICKTHBE U KOMAaHIE.

OK 07. | ConeiicTBOBaTh COXpaHEHHUIO OKPY>KAIOIIECH CpPeIbl, pecypcocOepexeHUI0, MPUMEHSITh
3HaHUS 00 W3MEHEHWW KJIUMaTa, NPHHIMUIBI OEpPEeKIMBOTO  MPOU3BOJICTBA,
3(h(deKTHBHO AeCTBOBATH B UYPE3BHIYANHBIX CUTYAIIHSIX.

1.2. Llenp ¥ mIaHUpyEMbIC pe3yJIbTaThl OCBOCHUS TUCIUILTUHBI

B pamkax mporpamMMbl yd4eOHOW NHCIUIUIMHBEI Ha 0a30BOM YPOBHE B COOTBETCTBUU C
tpeboBanusimu DPI'OC cpeanero obmero oOpa3oBaHus y oOydaromuxcs QOpMUPYIOTCS
CJICYIONIHNE TPEIMETHBIEC PE3YIIbTAThI O0yUCHHS:

Kon [IpenMeTHBIC Pe3yIbTATHI
OK YMenus 3HaHUs

OK 01. | V1. packpbiBaTh cofiep>KaHue 31 o mecTe u posii OMOJIOTUHU B CUCTEME

OK 02. | Guomoruyeckux TePMHUHOB U TIOHATHU: HAYYHOTO 3HAHUS; GYHKIIMOHATHHOU

OK 04. | xu3Hb, KJIETKa, OpTraHU3M, METa00JIU3M TPaMOTHOCTH YEJIOBEKA JIJI PEIICHUS

OK 07. | (oOMeH BemiecTB U MpeBpaIleHe YKU3HEHHBIX TIPO0OJieM; pa3BUTHE 3HAHU,
SHEPTUH ), TOMEOCTa3 (CaMOPETyJISIIH), CBSI3aHHBIX ¢ (pOpMUpOBaHUEM
ypOBHEBAsi OpraHU3aIlHs KUBBIX CUCTEM, €CTECTBEHHO-HAYYHOT'O MUPOBO33pEHUS,
CaMOBOCITPOM3BEICHUE (PETTPOIYKIIHS), [IEHHOCTHBIX OPUEHTAIMIA TUIHOCTH,
HACJIEJICTBEHHOCTh, U3MEHYHBOCTh, POCT U | 9KOJIOTUYECKOTO MBIIIJICHHS,
pa3BUTHUE;BU]I, TOMYJISAINSA, TEHOPOH]I, MIPEACTABJICHUI O 3JI0POBOM 00paze
ABOJTIOLIHSI, IBUKYIITHE CUTIBI ((PaKTOPHI) JKU3HU U OEPEKHBIM OTHOIIEHUEM K
3BOJIIOLIMH, TPUCTIOCOOTIEHHOCTh OKpPY’KaOIIEeW MPUPOTHOM Cpelie.
OpPraHU3MOB, BUJI000pa30BaHUE, 32 0 OMOJIOTUYECKUX TEOPHUSIX, YICHUSX,
IKoJIoTHUeCKre (PaKTOPBI, SKOCHUCTEMA, 3aKOHAaX, 3aKOHOMEPHOCTSX, THIIOTE3aX,
MPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, MpaBHIIaX, CIYXKAIIUX OCHOBOM IS
MU TIUTAHUS, YKOJIOTHYECKas UpaMua, | GOPMUPOBAHUS IIPEICTABICHUN O
6uoreoreHo3, bnocdepa. €CTECTBEHHO-HAayUYHOW KapTHHE MHpa, O
VY2 u3narath OMOJIOTHYECKUE TCOPHH METOJIaX Hay9IHOTO MIO3HAHUS, CTPOCHHH,
(keTovHast, XpOMOCOMHas!, MyTallHOHHAs, | MHOTOOOpa3uu U 0COOEHHOCTSX JKUBBIX
IEHTpATbHAS JIOTMa MOJICKYJISIPHON CHCTEM Pa3HOTO YPOBHSI OpraHU3aIlnH,
6uonorun), 3akonsl (I'. Mennens, T. BBIIAIOIINXCS] OTKPBITUSAX H




Moprana, H.I1. BaBunosa) u yuenus (o
LEHTPaX MHOT000pa3usi U MPOUCXOKACHUS
KyJabTypHbIX pactenuiit H.M. BaBuiosa),
(aBomortnonHas Teopus Y. JlapsuHa,
CUHTETUYECKasl TEOPUS IBOJIOLUN),
3aKOHBI U 3aKOHOMEPHOCTH
(3apogaprmeBoro cxoactea K.M. bapa,
YyepeOBaHUs IVIaBHBIX HAMPaBIIEHUN U
nytedt aBosmonuu A H. CeBepiioBa, yueHus
o obuoctepe B.U. Bepnanckoro),
OIIpEAEIIATh TPAHULIBl UX IPUMEHUMOCTHUK
KUBBIM CHCTEMaM.

VY3 BiageTh METOIaMU HAyYHOTO
MO3HAHUS B OMOJIOTHH: HAOII0IEHNE U
OIHMCaHUE )KUBBIX CUCTEM, POLIECCOB U
SIBJIIGHUH, OPTaHU3alIUA U IPOBEJCHHE
OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBI/IB)KEHUE TUIIOTE3bI, BBISIBICHHUE
3aBHCHUMOCTH MEXy UCCIIEyEeMbIMU
BEJIMYUHAMU, OOBSICHEHHE MTOJIyYEHHbIX
PE3YJIbTAaTOB, HUCIIOJIB30BAHHBIX HAYUYHBIX
IIOHATUM, TEOPUI U 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJBI HA OCHOBAaHUU
[IOJIyYEHHBIX PE3YJIbTATOB.

VY4 BbIAENATH CYIIECTBEHHbIC TPU3HAKU
BHUPYCOB, KJIETOK ITPOKAPUOT U IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOEHHOCTHU IIPOLIECCOB:
0oOMEeHa BEIeCTB U MPEBpAILEHUs SHEPTHH
B KJIeTK€, (POTOCUHTE3a, MJIACTUYECKOTO U
HHEpPreTH4ecKoro oOMeHa, XeMOCHHTE3a,
MHTO3a, ME03a, OIIOJOTBOPEHNS,
Pa3MHOXKEHHUS, UHANBULYaJILHOTO
pa3BUTHA OpraHu3Ma (OHTOI'€HE3);BUOB,
MOMYJISALUHI, TPOLYLIEHTOB, KOHCYMEHTOB,
peAyLEHTOB, OMOreO1I€HO30B U SKOCUCTEM,
0COOEHHOCTH MPOLIECCOB: HACIEICTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOTO 0TOOpA,
BUI000pa30BaHus, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBHUS KOJOTUUECKUX
(bakTOpOB HA OPraHU3MBbI, IEPEHOCA
BELIECTB U MMOTOKA SHEPTUHU B
9KOCUCTEMAX, AHTPOIIOT€HHBIX N3MEHEHUN
B DKOCHCTEMaXx CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U
OMOTeOXMMHYECKUX IIUKJIOB B Onocdepe.
VY5 npuMeHATh NOTy4YEHHbIE 3HAHUS IS
00BACHEHHS] OMOJIOTHYECKHUX TTPOIIECCOB U
SIBIIGHUH, 1711 IPUHSATHUS TPAKTHUECKUX
penIeHui B TOBCEHEBHOM KU3HHU C LIEIIBIO
obecrieyeHus: 6e30MaCHOCTH CBOETO
3/I0pPOBbS U 3JI0POBBSI OKPYKAIOIIUX

COBPEMEHHBIX UCCIICIOBAHUSIX
B OMOJIOTHH.




ToeH, COOI0IEHUST HOPM TPaMOTHOTO
MOBEICHUS B OKPY’KAIOLIEH TPUPOIHOMN
cpene, MOHUMaHue HeOOXOIUMOCTH
UCIOJIb30BAHUS JJOCTUKECHHM
COBPEMEHHOU OMOJIOTUU ¥ OMOTEXHOJIOTHI
JUIS paliiOHaIbHOTO
MIPUPOJIOTIOIB30BAHUS.

VY6 pemiath 371€MEHTapHBIE TEHETUYECKUE
3a/1a4yv Ha MOHO- U JUTHOPUIHOE
CKpEIllMBaHUe, CIIETNIEHHOE HACJIeJOBaHHE,
COCTaBIISATH CXEMBI MOHOTHOPHIHOTO
CKpEILMBaHUSA JUIS MTpeICKa3aHus
HaCJIeIOBaHMSI IPU3HAKOB Yy
OpPraHM3MOB;COCTaBJISATh CXEMBI IIEpeHOCca
BEIIECTB M SHEPTHH B IKOCUCTEMaX (IeTH
TTUTAHHUS).

VY7 BBINOJIHATH IPAKTUUECKHE PAOOTHI,
coOJIr0IaTh MpaBHiIa MpH padoTe C
y4eOHBIM U J1a0OpaTOPHBIM
o0opyToBaHUEM.

VY8 KpUTHYECKHU OLIEHUBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO
OHMOJIOTMYECKOTo CoJIep>KaHus,
BKJTIOYAIOIIYTO IICEBAOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeiCTBa
MaccoBoi WH(OPMAIIUU, HAYIHO-
MOMYJISIPHBIE MaTEePHAIIbI), ITHUECKUE
acIIeKThl COBPEMEHHBIX UCCIICTOBAaHHH B
OMo0JIOTUHU, MEAULINHE, OMOTEXHOJIOTHH.
VY9 coznaBaTh COOCTBEHHbBIE MUCHbMEHHbIE
U YCTHBIE cOO00IIeH s, 000011ast
OMOJIOrMYECKY 0 HH(OPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
HCIIOJIB30BATh IMOHATUWHBIN anmnapar
OMOJIOTHH.

B pamkax nporpamMmel

y4eOHOM JTUCIUTUTMHBI

y oOyuaronmxcsi (GopMHpYIOTCS

CJIETyIOIIME JTUYHOCTHBIE U METAIIPEIMETHBIE PE3YJIbTAaThl O0YUECHHUS:

OK

JINYHOCTHBIE PE3YJIBTATHI

MeranpeameTHble pe3yabTaThl

OK 01

TOTOBHOCTB K TPY/ly, OCO3HAHHUE [IEHHOCTH
MacTepcTBa, TPYA0II00UE;

TOTOBHOCTH K aKTUBHOM JIEATEIHLHOCTH
TEXHOJIOTHYECKOM M COIMaJIbHOMN
HaIpaBJIEHHOCTH, CTIOCOOHOCTH
WHULMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMIOJIHATH TaKytO
JIeATEIILHOCTD

ACTETHYECKOE OTHOIIEHUE K MUY,
BKJIIOUAsl CTETUKY OBITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyJa

CaMOCTOSITENIbHO (POPMYJIUPOBATH U
aKTyaJIM3UpoBaTh NpolIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATH CYIECTBEHHBIN MPU3HAK
WIJTA OCHOBAHMS JJISl CPAaBHEHHS,
KJacCU(pUKaUU U 000O0IICHNUS;
OTIPENIENISTh IENN ICATEIEHOCTH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUH UX
JOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U
POTHBOPEUHS B pacCCMaTPUBAEMbIX
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U OOIICCTBEHHBIX OTHOIICHHMIH;
TOTOBHOCTH K CAMOBBIPaKEHHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMIICHHE MTPOSBIISITH
Ka4yeCcTBa TBOPYECKOM JTMUHOCTH

SBJICHUSIX;
CaMOCTOSITEIIBHO OCYILIECTBIISATh
ITIO3HABATEIIBHYIO I€ATEIBHOCTD,
BBISIBJIATH MPOOJIEMBI, CTABUTH U
(dbopmyaHrpoBaTh COOCTBEHHBIE 3a7a4H B
00pa30BaTeNIbHON AEATEIbHOCTU U
JKA3HEHHBIX CUTYyalUsX;
CaMOCTOSITEJIBHO COCTABJISATH IIJIaH
pelIeHus IPOOJIEMBI C YUETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHU;
JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
pacmmpsATh paMK1 y4eOHOTO peMeTa
Ha OCHOBE JINYHBIX NPEATIOYTCHHIH;
BHOCUTB KOPPEKTUBBI B JEATEIBHOCTbD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHMBATh PUCKHU ITOCIIEICTBUM
JIeATEIbHOCTH;

OK 02

OCO3HaHUE LIEHHOCTH HAYYHOU
JESATEIIBHOCTH, TOTOBHOCTh OCYLIECTBIIATh
IIPOEKTHYIO U UCCIIEA0BATEIBCKY IO
JESATEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE

BJIAJICTh HAaBBIKAMHU TIOJTYYCHUS
MHGOPMAaLIUU U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITEIIEHO OCYIIECTBIISITh
IIOUCK, aHAJIN3, CUCTEMATU3aLUIO0 U
MHTEPIpETaNnio HHPOPMALIUU
pas3IMYHbIX BUAOB U GopM
NPEICTABIICHHUS;

CO03/1aBaTh TEKCThI B PA3JIMUHBIX
dbopmaTax ¢ yueToM Ha3HAUYCHUS
uHOpMaIIUU U LIEIEeBOH ayIUTOpHH,
BbIOMpas ONTUMANIbHYIO (hOpMy
NpeJCTaBICHUS U BU3yaIU3allliu;
MCTIOJIB30BaTh CPE/ICTBA
MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHII B
pelIeHNH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX
3aj1a4 ¢ coOroeHreM TpeOoBaHUI
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, pecypcocOepeKeHus,
MPAaBOBBIX U AITUYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;
BJIaJIETh HaBbIKAMM PACIIO3HABAHUS U
3alUThl HH(pOpPMaLUH,
MH(POPMALIMOHHOM 0€30MacHOCTH
JMYHOCTH;

CHOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEILHOMY TTOMCKY METOZIOB
pelIeHHs MPaKTUYECKUX 3a/1a4,
MPUMEHEHHIO PAa3JINYHBIX METO/IOB
MIO3HAHUS;

OK 04

TOTOBHOCTh BECTH COBMECTHYIO
JESATEIbHOCTh B HHTEPECAX TPaKIaHCKOTO
00I11eCcTBa, y9acTBOBATh B

OCYILECTBIISATh KOMMYHHKAIIUK BO BCEX
cdepax )KU3HU;
pacno3HaBaTh HeBepOaJIbHBIE CPEACTBA




caMOyTpaBlIieHUH B 00II€00pa3oBaTeIbHON
OpraHM3aliK U JETCKO-FOHOIIECKIX
OpraHm3aIusIX;

yMEHHE B3aUMOJICHCTBOBATD C
COLIMATTbHBIMUA UHCTUTYTaMU B
COOTBETCTBHUH C UX PYHKIUSIMU U
Ha3HAYCHHEM;

TFOTOBHOCTh K TYMaHUTapHON U
BOJIOHTEPCKOM JIESITEIbHOCTH;
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMSI, STUYECKOTO TTOBE/ICHUS;

0OIIeHM S, TOHUMATh 3HAUYCHUE
COLIMATBHBIX 3HAKOB, PACIIO3HABAThH
MPEIMOCHUTKH KOH(QIUKTHBIX CUTYaIUN
U CMATYATh KOH(DIUKTHL;
apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh
CMSTYaTh KOH(QJIMKTHBIC CUTYAIIUH;
JIeNIaTh OCO3HAHHBIN BBIOOD,
apryMEHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTD 32 PELICHUE;
OILICHUBATh MPHOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATH (POPMHUPOBAHUIO U
MIPOSIBJICHUIO IIMPOKOH Py AUITUH B
pa3HbIX 007aCTIX 3HAHUH, ITOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYpPHBIH YPOBEHB;

JIaBaTh OIICHKY HOBBIM CUTYAI[HSIM,
BHOCHTH KOPPEKTHBBI B JICSITEILHOCTD,
OILICHUBATh COOTBETCTBUE PE3yJIbTATOB
EJISIM;

BJIaJICTh HaBBIKAMH MTO3HABATEIBHOM
pediiekcuu Kak OCO3HaHUS
COBEpIIAEMBIX JECUCTBUU U
MBICITUTENIBHBIX TPOIIECCOB, UX
pe3yJIbTaTOB U OCHOBAHMIA;
UCIIOJIB30BaTh MPUEMBI pEIICKCUU TSI
OILIGHKH CHTYyalll{, BBIOOPA BEPHOTO
peleHuSI,

YMETh OIEHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh PEHICHUS 110
WX CHUKCHHIO;

COLIMAIbHBIX HABBIKOB, BKITFOYAFOIIIUX
CIIOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C
JPYTUMHU JIFOJIbMH, 3200THThCH,
MIPOSIBIISITh MHTEPEC U pa3penaTh
KOH(JIUKTBI;

MPUHUMATH Ce0sl, TOHUMas CBOU
HEJOCTaTKU U JIOCTOMHCTBA;

PUHAMATh MOTHUBBI U apT'yYMEHTBI
JIPYTHX JIIOJICH TIPH aHaJH3e pPe3yIbTaToB
NeSITeTTbHOCTH;

MPU3HABAThH CBOE MPABO U MPABO JIPYTUX
JIFOJIeH Ha OITHNOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUD C
TIO3HIIMH JIPYTOTO YeIOBEeKa

OK 07

c(hOPMHUPOBAHHOCTH SKOJIOTHUECKOMN
KYJbTYPhI, IOHUMAaHHUEC BIIUSAHUA
COLIMAJIbHO-3KOHOMUYECKUX MTPOLIECCOB Ha
COCTOSTHUE MPHUPOTHON U COIUATTBHOU
Cpelbl, OCO3HAaHUE TTI00aTBLHOTO XapaKTepa
AKOJIOTUYECKHUX MPOoOIeM;

IJIJAHUPOBAHUE U OCYIIECTBICHUE
JICWCTBUI B OKPY’KAIOIIEH CpeJie Ha

BJIa/IETh HABBIKAMU I103HABATEIbHOU
pedaexkcnn Kak 0CO3HaAHUS
COBEPILAEMBIX ACUCTBUN U
MBICITUTENIBHBIX MTPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHMI;
HCIIOJIb30BaTh PUEMBbI pedIeKCuu s
OLIEHKU CHTYyallu{, BBIOOpA BEPHOTO
pelieHus;




OCHOBE 3HaHUs LN YCTONYUBOTO
Pa3BUTHSA YEIIOBEUECTBA;

AKTUBHOE HENPUATHE ICHCTBUM,
IIPUHOCALIMX BPEN OKPYXKAIOUIEH cpene;
yMEHUE IIPOTHO3UPOBAThH
HeOJIaronpusATHbIE IKOJIOTUYECKHE
IIOCJIEACTBUS IPEATIPUHUMAEMBIX
JEWCTBUM, IPEIOTBPAILATh UX;
pacUIMpPEHKE OIIbITa IEATEIBHOCTH
9KOJIOTMYECKOHN HAIPaBICHHOCTH;

BJIQ/ICTh HABBIKAMU Y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
JIeATETbHOCTH, HABBIKAMHU pa3pelieHus
npo0Jem;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IIOBC/CHHC,
CITOCOOHOCTH aJanTUPOBATHCS K
SMOIIMOHAILHEIM H3MCHCHHUSM U
MIPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM
HOBOMY.




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIUTLJIMHBI

2.1. O6beM y4eOHON AUCITUTUIMHBI M BUJIBI y4eOHOM pabOoThI

Buj yueOHoi1 padoThl O0bem yacoB

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 68

OcHOBHOe coiep:KaHue

B TOM YHUCJIC:

TEOpeTUIeCcKoe 00ydeHne 48

IMPAKTUYCCKUE 3aHATUA 8

HpO(l)eCCI/IOHa.TIbHO-OpI/IeHTI/IPOBaHHOC coacpkaHnue

TeopeTudeckoe o0ydeHue 8
MPAKTUYECKHUE 3aHITHS 4
CamocrosiTeibHast padoTa 4

[TpomexyTouHas aTTecTanus B Buje Apyrux Gopm koutpos (1, 2 cemectpsr)
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2.2. TemaTnueckuii niian u coaepxkanue nucuunauabl b/1.08bMOJIOI' 1A

Haumenosanue O0BeM Kongr
Copep:xanue yueOHOro MaTepHalna, cCaMOCTOsATeNbHas paboTa 00yUaroumxcs .
pa3esnoB U TeM 4acoB KOMITETECHIIMH
Paznen 1. CoBpemenHas OMOJIOTHS — KOMIUICKCHAs HayKa 2
Tema 1.1. Cojeprkanne y4eOHOro Matepuaa 2 OK 02
Buonorus xax 1.1.1 | buonorust kak Hayka. CBs3p OHMOJOTUM C OOINECTBEHHBIMH, TEXHHYECKUMH U JAPYTHMHU
Hayka. JKuBbie €CTeCTBEHHBIMU HayKamu, ¢uiocopueil, ITHKOW, 3CTeTUKOM H mpaBoM. Ponb Ouonoruu B
CHCTEMBI U UX (dbopMHpOBaHHUU COBPEMEHHON HAY4YHOH KapTHHBI MUpa. CucreMa OMOJIOTHYECKUX HAYK.
OopraHu3anus. 1.1.2 | Meronbl mNO3HAHUSA >KUBOW mpupoAbl (HaAOIIOAEHHE, HKCIEPUMEHT, OIHCAaHUE, H3MEpEHue,
KJIaccu(UKaIus, MOICITMPOBAHUE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).
1.1.3 | ’)KuBble cuctemsbl (OMOCHCTEMBI) KaK MpeAMeT u3ydeHus Ouonorud. OTiauuue >KUBBIX CHCTEM OT
HEOPraHWYECKOW IPUPOJIbI.
1.1.4 | CpoiictBa OmocucTeM M UX pa3HOOOpaszue. YPOBHH OpraHHU3alMM OHMOCHCTEM: MOJIEKYISPHBIN,
KJICTOYHEIH, TKaHEBEIH, OpraHU3MEHHBIH, MOMYJISIUMOHHO-BUA0BOI, 9KOCUCTECMHBIN
(buoreoneHOTHYECKHI), OMOC(EPHBIN.
Pazgen 2. Ilutonorust — Hayka o KJIETKE 10
Tema 2.1. Copepxanue yueOHOro Marepuaia 2 OK 01
XMMHYECKHH COCTAB | 1 1 | Xyumuueckuit cOCTAB KIETKH. XHMHUECKHE HIeMEHTI: MAKPOdIEMEHThI, MUKPOdJIeMeHTEL Boja 1 OK 02
KJICTKH. MUHepanbHbIe BellecTBa. DyHKIIMU BOIBI M MUHEPAIBHBIX BElIeCcTB B kieTke. [lonnepxanue OK 04
OCMOTHYECKOI0 OaJiaHca.
2.1.2 | benxu. CoctaB u cTpoeHue 0elKoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OesikoB. HezameHumblie 1
3aMEHUMbIE AMUHOKHCIIOTEL. AMHHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYPBI OEITKOBON MOJIEKYIIBI
(mepBUYHAsI, BTOpUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHUE CBOMCTBA OENIKOB.
buonorndeckne GyHKINU OEIKOB.
2.1.3 | ®epmenTh — Ononornueckue karaau3atopbl. CTpoeHue hepMeHTa: aKTUBHBINA LIEHTP, CyOcTpaTHas
cneunduynocts. Kopepmentsl. OTinuns pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB.
2.1.4 | YraeBoabl: MOHOCAaxXapu Ikl (TIIFOKO3a, pud03a U 1e30KCHpr003a), AucaxapuIsl (caxaposa, J1aKTo3a)
¥ TIoJMcaxapuIsl (Kpaxmal, TIIMKOTeH, 1IeJUTi0J103a). bronornyeckne GyHKIIMH yTIIEBOIOB.
2.1.5 | Jlunuasl: TpUraMLepuisl, Gochomunuiel, crepouisl. ['unapodunbHo-ruipodhoOHbIe CBOWCTBA.

buonoruueckue ¢pynkiuu nunuaos. CpaBHEHUE YIJIEBOAOB, OEIKOB U JIMMTHUI0B KaK HCTOYHUKOB
DHEPIHH.
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2.1.6

Hyxneunossie kucnotsl: JIHK u PHK. HykieoTnisl — MOHOMEpPBI HYKJIEHHOBBIX KUCIIOT.
Crpoenue u pynkunn JJHK. Ctpoenne n pynkmuun PHK. Bugsr PHK.
AT®: ctpoenue u pyHkun. ButamMuHsI.

Tema 2.2. Copneprkanue yueOHOro MaTepuasa OK 01
Crpoerue u 2.2.1 | Knerka Kak 1eiocTHas xuBas cucrema. O01ue Npu3Haky KJIETOK: 3aMKHYyTasi Hapy KHas OK 02
(ynxunm KieTky. MeMOpana, mosexkysl JJHK kak reHeTMUecKuii anmapar, CMCTeMa CHHTE3a OelKa. OK 04
2.2.2 | Tunsl KJIETOK: dyKapuoTH4eckas U npoxkapuorudeckas. OcoOEHHOCTH CTPOCHMUS
npokapuoTuyeckoit kinetku. Kierounas crenka Oakrepuit. CTpoeHue 3yKapuOTHIECKOM KICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHON, )KHBOTHOW U TPUOHOMN KIIETKH.
2.2.3 | IloBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAs CTCHKA, INIMKOKAINKC, UX (DYHKLUH.
[Tna3marnveckas memOpana, e€ cBoiictBa u GyHKIMH. L{uTomnazma u e€ opraHouIbl.
2.2.4 | HemeMOpaHHbIE OPraHOU/IbI KJIETKH: PUOOCOMBI, KJICTOUHBIH LIEHTP, LIEHTPUOJIU, PECHUYKH,
KryTUKH. OYHKIIUN OPTraHOUI0B KJIETKU. BriroueHus.
2.2.5 | OgaomemOpannsie opranous! kiaetku: DI1C, anmapat ['oybpku, TH30COMBI.
2.2.6 | ITomyaBTOHOMHBIE OpPraHOUABI KJIIETKU: MUTOXOHJIPUH, IIacTubl. [IponcxoxieHre MUTOXOHAPHA
U mactuj. Buas! mactu.
2.2.7 | Slmpo — perynsTopHbIid IeHTp KieTku. CTpoeHue sapa: siaepHast 000JI09Ka, KapHoIia3Ma,
XPOMATHUH, AJPBIILIKO. XPOMOCOMBI.
TpaHCTIOPT BEIIECTB B KIIETKE.
[Tpaktuueckoe 3anstue Nel. 3yuenue cTpoeHUsI KJIETOK paCTeHUM, )KUBOTHBIX U OaKTEpPUH 10T MUKPOCKOIIOM Ha TOTOBBIX OK 04
MHUKpOIpernaparax 1 UX OIHCcaHue.
Tema 2.3. Coneprxanue yueOHOro MaTepuaa OK 01
KuznenesiteabHoCT 2.3.1 | Dueprerudeckuii ooMeH. OOMEH BEIeCTB, UM METa00IN3M. ACCUMUITSIINS (TUTACTUYECKUIN OK 02
b KJIETKH. 00MeH) M JUCCUMUIALMS (JHEPreTUYeCKHil 0OMEH) — JIBe CTOPOHBI €IMHOIO TIPOLECCa OK 04
MeTaboau3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIHH B IOHUMaHUU MeTa0oIu3Ma.
2.3.2 | Tumbl oOMeHa BemecTB: aBTOTpO(dHEIHN 1 reTepoTpodHEIA. Poik pepMeHTOB B 0OMEHE BEmecTB U
IPEBpaIlCHUH YHEPTUHU B KJIeTKe. DHepreTHueckuii OOMeH B KjeTke. Paciienienue BelecTs,
BBIJICJICHUE W aKKYMYJIMPOBAaHUE SHEPTUH B KIIETKE. DTaIbl SJHEPreTHUeCKoro ooMeHa. [ mikomus3.
2.3.3 | Bpoxenne u ero Buabl. KuciopoaHoe OKnCIeHne, WTH KIETOYHOE JbIxaHne. OKHCIUTEThHOE

dochopunupoBanne. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.
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2.3.4 | ®orocunte3. CBeroBas u TeMHOBas (a3bl porocunTe3a. Peakuuu ¢porocuntesa. dpdekTuBHOCTH
¢dorocunTe3a. 3HaueHue GOTOCUHTE3a I )KU3HU Ha 3emiie. BinsHue ycioBuii cpeasl Ha
¢dorocuHTe3 ¥ CIIOCOOBI MOBBIIIEHUS €T0 TPOAYKTUBHOCTH
y KYJbTYPHBIX PaCT€HUH.
2.3.5 | XemocuHTe3. XeMOCHHTE3UPYIOIINUE OaKTepur. 3HAYCHHE XEMOCHHTE3a IS )KU3HU Ha 3emIIe.
Tema 2.4. Copneprxanue yueOHOTo MaTepuaa OK 01
Peaxun 2.4.1 | Peakuum matpuyHoro cuHTe3a. ['enernueckas undopmarus u JIHK. Peanuzanus renerndeckoit OK 02
MaTpuiHOTO vH(OPMaIuHK B KIETKE. [ €HETHIECKUI KO M €r0 CBOKWCTBA. OK 04
CHHTE3A.
2.4.2 | Tpanckpunuus — Mmarpuunbiid cuare3 PHK. Tpancusiuus — GuocunTes 6enka. DTarnbl TPaHCISIHH.
KonupoBanue amuHokucnot. Poss pubocom B 6uocunTese Oenka.
2.4.3 | Hexnerounsie ¢hopmbl xu3HM — BUpYChL. Mctopus otkpsiTus Bupycos (/.W. MiBanoBckwuii).
OCOoOeHHOCTH CTPOEHUS U KU3HEHHbIH UK BUpYcoB. bakrepuodaru.
2.4.4 | bose3Hu pacTeHUH, )KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHoaedguumra
yenoseka (BUY) — Bo3Oynutens CIIM/la. OGpaTHast TpaHCKpHUIIIKS, peBepTa3a U HHTETpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUIA.
Pasnen 3. PazMHOKEHHE U pa3BUTHE OPraHU3MOB
Tema 3.1. Cogepxanue yueOHOro MaTepuana OK 01
KMSHEHHBIA WKL 13 1 1 | KiieTouHbIH LUKJL, WK 5KU3HEHHBIH LUK K1eTki. Mnrepdasa u Mutos. IIpolieccsl, MpoTeKaroLue OK 02
KIICTKH. B unTepdase. Permkanus — peakuus marpuanoro cuaresa JJHK. Ctpoenne XxpoMocom. OK 04
XpOMOCOMHBII HabOp — KapuoTUIN. JIUMIONIHBIN U TalUIOUAHBI XPOMOCOMHBIE HAOOPBHI.
XpomaTuasl.
3.1.2 | HuTonoruueckue OCHOBBI Pa3MHOKEHUS M HHAMBUYaIbHOIO PA3BUTHUS OPraHU3MOB.
3.1.3 | [denenue knetku — Muto3. Craguu MuTo3a. IIporeccsl, MpoUCXOAsIINe Ha pa3HbIX CTAAUAX
muTo3a. bruonoruueckuii cMpicn muto3a.lIporpammupyemast rubesnb KJIETKU — aronTo3.
3.1.4 | Meiio3. Craguu meiio3a. [Iporeccsl, mpoucxoasiiye Ha ctaausax Meiosa. IloBegenne XxpoMocom B
Mmeno3se. Kpoccunrosep. bruonornuecknii cMbIC ¥ 3HaYEHUE MEN03a.
Tema 3.2. Coneprxanre yueOHOTO MaTepraia OK 01
PasmHoOXeHne OK 02
KMBBIX OPIaHU3MOB. (321 OK 04

@DopMbI pa3MHOXKEHHS OPraHU3MOB: 0€Cronoe U oJa0Boe. Buasl 6ecronoro pa3MHOKEHUS:
JiefieHHe Ha/IBOE, TOYKOBAaHHUE OJTHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BEreTaTUBHOE
pasMHOXkeHue. VIcKkycCTBEHHOE KJIOHUPOBaHUE OPTaHU3MOB, €r0 3HAUEHHE JJIs1 CEJICKIUH.
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3.2.2

[TonoBoe pa3MHOXKEHHE, €ero OTANYUs OT Oecnojoro. ['ameroreHes — nporecc 00pa3oBaHUs
IIOJIOBBIX KJIETOK Y )KMBOTHBIX. [10J10BBI€ JKeJI€3bl: CEMEHHUKHU U SIMUYHUKH.

3.2.3 | O6pazoBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIepMaTo30ud, SHIEKIIeTKa) —
criepMaTorenes u ooreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKIETOK U CIIEPMaTO30UI0B.
3.2.4 | OmnonorBopenue. [lapTeHorenes.
Tema 3.3. Copneprxanue yueOHOTo MaTepuaa 2 OK 01
WnpuBuayansHoe 3.3.1 | UnauBuayansHoe pa3BUTHE (OHTOTEHE3). DMOPUOHAIBHOE Pa3BUTHE (IMOPUOreHes). DTarbl OK 02
pasBUTHC SMOPHOHAIBHOTO PAa3BUTHS Y TIO3BOHOUHBIX KUBOTHBIX: JPOOJICHHE, TacTPYJISAIHs, OPraHOTEHE3. OK 04
OpraHHU3MOB.
3.3.2 | [loctamOproHanbHOE pa3BUTHE. THUITBI TOCTAIMOPHOHATFHOTO PA3BUTHUS: TIPSMOE, HETIPSIMOE
(mmunHOYHOE). BinsiHuMe cpenbl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPHI, CHOCOOHBIE BHI3BIBATH
BPOKJIEHHBIE YPOICTBA.
3.3.3 | Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaluu
pa3BHUTHSL.
IIpakTuyeckoe 3ansaTue Ne2. Pemenne 3a1a4 no reme «bnocunres 6esnka», « JHepreTHyecKuii 00Men». 2 OK 01
Pasnen 4. I'eneTnika u cenexuus 14
Tema 4.1. Copepxanue yueOHOro Marepuaia 2 OK 01
3aKoHOMEpHOCTH 4.1.1 | [Ipenmer u 3agauu reHeTUKU. McTopus pa3BUTHS reHeTUKU. Posb nuToiaoruu OK 02
HaCICACTBCHHOCTH. ¥ SMOPHOJIOTUH B CTAHOBJICHWHU T€HETUKH. BKIax poCCHHCKUX 1 3apyOeKHBIX yUEHBIX OK 04
B Pa3BUTHE T'€HETUKHU. MeTo bl TeHETUKH (THOPHI0JIOTHYECKUH, IMTOTeHETUUYECKUH,
MOJIEKYJISIpHO-TeHeTHYecKni ). OCHOBHBIE TeHETHUECKHE MOHATHS. | eHeTH4eckasi CHMBOJIHKA,
UCTIOJIb3yeMasi B CXeMax CKpeIMBaHUi.
4.1.2 | 3akOHOMEPHOCTH HacCJIeZJ0BaHUs NPU3HAKOB, ycTaHOBJIEeHHbIe I'. Menaenem. Monorubpuasoe
CKpeIIBaHNue. 3aKOH €IHMHO-00pa3usi THOPUIOB IIEPBOTO MOKOJICHUs. [IpaBiiio JOMUHUPOBAHHUS.
3aKOH paclleruieHus Npu3HaKoB. [ unoreza yncToTsl raMeT. [loHOE M HEMOJTHOE TOMUHHUPOBAHUE.
4.1.3 | JurnbpuaHoe CKpemuBaHue. 3aKOH He3aBUCUMOTO HAaCIIeIOBaHHS MTPU3HAKOB. LluToreHeTnyeckue
OCHOBBI IUTHOPHTHOTO CKPEIIMBAaHUs. AHATH3UPYIOIee cKpemrBanue. Vcnonp3oBanne
AQHAJTM3UPYIOIIETO CKPELIMBAHUS JJIsl ONIPEIeNICHHs] TeHOTHIIa OCOOH.
Tema 4.2. Coneprkanne yueOHOT0 MaTeprana 2 OK 01
Cuennentoe 4.2.1 | Pa6ora T. MopraHa o CIEIIEHHOMY HacJIE0BaHUIO reHoB. HapyllieHue ClemIenus reHoB B OK 02
HacJe10BaHUe OK 04

PE3yJIbTaTC KPOCCUHTOBEPA.
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MIPU3HAKOB. 4.2.2 | XpoMocOoMHasi TeOpUs HAClIeACTBEHHOCTH. | eHeTHuecKue KapThl.
4.2.3 | I'eneruka nona. XpoMOCOMHOE OIpEeIICHHUE M0JIa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble opraHnu3Mel. HacnenoBanue nprus3HaKoB, CHEIUIEHHBIX C TIOJIOM.
CamocrosTenbpHas paboTa 00yJaromuxcs
CP Nel. CocTaBieHHE CXEMBI 110 TEME: «AHAIN3 POAOCIOBHBIX YEJIOBEKAY.
Tema Cogepxanue y4eOHOT0 MaTepuaa OK 01
4.3.3aKOHOMEPHOCTH |4 3 1 | Vi3menquBOCTS. BUJIbl M3MEHYHBOCTH: HEHACIE/ICTBEHHAS 1 HACIE/ICTBEHHAS. POJh cpejibl B OK 02
M3MCHIUBOCTH. HEHACJIeICTBEHHON N3MEHYHBOCTH. OK 04
4.3.2 | XapakTteprcTuKa MOJU(PUKAIIMOHHON H3MEHYHBOCTH. BapralmoHHbIN p 1 BapHalMOHHAS
kpuBas. Hopma peakuuu npusHaka. KonnyecTBeHHbIE U KaueCTBEHHBIC TPU3HAKU U UX HOpMa
peaxmun. CBoicTBa MOIU(PHUKAITMOHHON H3MEHYHBOCTH.
4.3.3 | HacnencrBeHHasi, ujay reHOTUIIMYECKAst, N3MEHUYMBOCTL. KOMOMHATHBHAS H3MEHUYMBOCTL. Meio3 1
MOJIOBOM MPOLIECC — OCHOBA KOMOMHATHBHON U3MEHYUBOCTH.
4.3.4 | MyrtauuoHHast u3MeHUYUBOCTh. Kitaccuukanus MyTanuii: reHHbIe, XpOMOCOMHEBIE, TEHOMHBIE.
Yacrora v MpUYUHBI MyTanuid. MyTareHHbIe (DaKTOPBI.
4.3.5 | 3aKOH rOMOJIOTMYECKUX PSAOB B HacaeACTBeHHOM n3meHunBocty H.M. BaBumnosa.
4.3.6 | BHesnepHas HaciAeICTBEHHOCTb U U3MEHYUBOCTb.
Tema 4.4. Coneprkanue yueOHOro MaTepuana OK 01
I'enernka 4.4.1 | Ieneruka uenoseka. Kapuorun uenoseka. OCHOBHBIE METO/IbI TEHETHKH YEIOBEKA: OK 02
"e1oBeKa. reHeaNorn4ecKuii, OJIM3HEIOBBIN, ITUTOT€HETUYECKHH, OMOXUMUYECKUH, MOJIEKY IS PHO- OK 04
T€HETHUYECKHU.
4.4.2 | CoBpeMeHHOE OIlpe/ielIeHre TeHOTHUIA: TOJTHOT€HOMHOE CEKBEHUPOBAaHHUE, TEHOTUITUPOBAHKE, B
TOM umcJie ¢ nmomoiisto I11P-ananu3za.
4.4.3 | HacnencTBeHHBIE 3a00JICBaHMS YEIOBEKA: TeHHbIC 00JIe3HU, OOJIE3HH C HACJIEICTBEHHOM
MPEIPacIoNOKEHHOCTHIO0, XpPOMOCOMHBIE Oosie3HH. COMaTHYeCKHE U FeHepaTUBHbBIE MyTallUH.
CT1BOJI0BBIE KIETKH. MEIUKO-TEHETHUECKOE KOHCYIbTUPOBAHHE.
4.4.4 | 3naueHre MEIUIIMHCKON T€HETUKH B IPEJOTBPALICHUN U JICUEHUH FeHETUYECKHUX 3a00JIeBaHMI

YCII0BCKa.
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4.4.5

[TpuHIMIBE 3M0pOBOTO 00pa3a KU3HU YEJIOBEKa B COOTBETCTBYIOIIEH CIIEIMATbHOCTH
(mpodeccun), AMATHOCTUKH, MPOPUITAKTUKH M JICUCHUS TCHETHYECKUX 00JIe3HEH.

IIpakTnyeckoe 3ansaTHe Nel

. PellieHue 3a/1a4 1o reHeTHKE.

OK 01

Tema 4.5.
Cenexnus
OpraHU3MOB.
OCHOBBEI
OMOTEXHOJIOTHH.

Conepxanue yueOHOro MaTepraia

45.1

Cenek1us Kak HayKa U Ipolecc. 3apokIeHue ceseKIuu 1 joMectukanus. Yuenue H.M. BaBunosa
0 LIEHTpaX MPOUCXOXKICHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHH. L{eHTpbI mporcxoxaeHus
JOMAaIIHUX KUBOTHbIX. COpT, nopozaa, miraMm.

45.2

CoBpeMeHHBIE METO/IbI CENEKIIMNU.MacCOBbIN M MHAUBUAYATBHBINH OTOOPHI CEJICKITUN PACTCHHUH U
KUBOTHBIX. OIleHKa IKCTEpbepa. bIM3KOpoACTBEHHOE CKpeIIMBaHNe — MHOPUIUHT. YncTas JINHUS.
CkpeluBanue YUCTHIX JIMHUHN. ['eTeposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpeluBaHue —
ayTOpunuur. Otganénnas rudpunuzanus u e€ ycnexu. FIcKycCTBEeHHBIN MyTareHes U Moxy4eHHe
MOJIMTUIOUOB. JJOCTHKEHUS CEJIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

453

brortexHoorus Kak orpaciib Ipou3BoACTBa. ['€HHass HHXKeHepHs. JTallbl CO3JaHus
pexomOunantHoil JIHK u Tpancrennsix opranuzmoB. Kierounas nnxenepus. Knerounsie
KyJbTYpbl. MUKPOKIIOHAIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHue BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJIIOTHYECKUE U dTHUECKuE npodsiemsl. MO —
IFeHETUYECKU MOAU(PULUPOBAHHBIE OPTaHU3MBI.

OK 01
OK 02
OK 04

HpOMe)KYTO‘-IHaH aTTeCTalud IO AUCHUIIMHE B BUJAC JPYTUX q)OpM KOHTPOJIA

Paznen 5. OBomonus opraHn4eckoro Myupa

14

Tema 5.1.
Hcropus
ABOJIIOIMOHHOTO
YYCHHUS.

Copepxanue yueOHOT0O MaTepuana

5.1.1

[IpeanochbuUIKM BOSHUKHOBEHHUS SBOJTIONMOHHON TEOPUHU. DBOJIONMOHHAS TEOPHs U €€ MECTO B
Ouosnorun. BiusHue 3BOTIONMOHHON TEOPHH HA pa3BUTHE OUOJIOTHH U APYTUX HAYK.

512

CupgerenbcTBa BOMIOLMY. [laieoHTOIOrMUECKHUE: TOCIEN0BATEIbHOCTD ITOSIBIICHUS BUJIOB B
NaJICOHTOJIOTUYECKOM JIeTonucH, nepexogHsie popmbl. buoreorpaguyeckue: cXoACTBO U pazaudne
¢dayH u ¢$a0p MaTepruKOB U OCTPOBOB.

5.1.3

OpomonmonHas teopus Y. Jlapsuna. [Ipennocslnky BO3HUKHOBEHUS JapBUHU3MA. J{BIOKyIIME
CHJIBI 3BOJIIOLIMU BUAOB 10 /{apBuHY (M30BITOUHOE PAa3MHOKEHUE TIPU OTPAaHUYEHHOCTUPECYPCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CylIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).
Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

5.14

MakponsBosrorus. DopMbI SBOJIOIUY: (HUIIETHIECKasA, TUBEPTCHTHAS, KOHBEPTCHTHAsI,
napasuiensHas. HeoOpaTUMOCTh SBONIOIHH.

OK 01
OK 02
OK 04

16




5.15

[IpoucxoxaeHue oT HeclieUANU3UPOBAHHBIX NpeAKoB. [Iporpeccupyromast crienuanu3anus.
AnantuBHas paauanysl.

Tema 5.2. Copneprkanue yueOHOro MaTepuasa OK 01
MuKkposBosToIHs. 5.2.1 | Ionmynsuus Kak eAMHULIA BUA M 3BOIIOLMHI. [ BUKyLIHE cuitbl ((PaKTOPhI) SBOIIOLMH BHJIOB B OK 02
pUpoJe. OK 04
5.2.2 | MyTanMoHHBIN TIpoliecc 1 KOMOMHATHBHAS U3MEHUYNBOCTD. [lomyIaMoHHbBIE BOJHBI U Aperd
reHoB. M301s1us 1 MUTparusl.
EcrecTBeHHbI 0TOOp — HampaBisromuil Gpakrop BosroIH. @OPMBI €CTECTBEHHOTO 0TOOpA.
5.2.3 | [IpucrocoOaeHHOCTh OPTraHU3MOB KaK pe3yJibTaT 3BOJOIUH. [IpuMepbl mpucnocoOieHuit y
Opranu3MoB. ApoMopd0O3bl M UIHO-aJaNTALHH.
Bun u Bunoo6pazosanue. Kpurepun Buia. OCHOBHBIE POPMBI BHI000pa30BaHUSI.
Tema 5.3. Coneprkanue yueOHOro Marepuana OK 01
Makpoosomouns. |53 1 | Makpossomounst. MeTosib! H3ydeHHs SBOTIONHN. DMOPHONOTHIECKHE: CXOCTBA M PA3IHIHs OK 02
SMOPHOHOB Pa3HBIX BUJOB TO3BOHOYHBIX. OK 04
5.3.2 | CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHATIOTUYHBIEC, PYAMMEHTapHBIC OpPTaHHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXMMHYECKHE: CXOJACTBO MEXaHU3MOB HACJICICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTeH Y BCEX OpraHu3MoB. DOPMEBI SBOJIIOLNH: QHIICTHYECKAS,
JMBEpreHTHasl, KOHBEpreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOIMH.
5.3.3 | [IpoucxoxxaeHue oT HecreUalIu3upOBaHHbIX IpeaKoB. [Iporpeccupyromias cnennaiu3anus.
AnanTiBHAas paauanus.
[TpakTuueckoe 3anstue Ne4. CpaBHeHHE BUIOB 10 MOpdosIornuaeckoMy kputeputo.Onrcanue mpucrioco0IeHHOCTH OpraHu3Ma u OK 01,
€€ OTHOCUTEIIBLHOIO XapaKTepa. OK 07
Tema 5.4. Coneprxanue yueOHOro MaTepuasa OK 01
BosnukHoBeH#e 5.4.1 | JloHay4uHbIe TIPEACTABIEHUS O 3aPOXKICHIY KU3HU. HaydHbIe THIIOTE3b BOSHUKHOBEHHUS KM3HU Ha OK 02
HKU3HU HA 3eMIe. 3emiie: aOUOTreHe3 M MaHCTIEPMUSL. OK 04
5.4.2 | Xumnueckas 3Bosonus. AOMOTEHHBIN CHHTE3 OPraHUYECKHX BEIECTB U3 HEOPTaHUYECKHUX.
DKCIeprUMEHTATFHOE TIOATBEPIKICHHE XUMHUIECKOI IBOITIOLINH.
5.4.3 | HavanpHble sTanbl Ononormdeckoid aBomronun. I nnoreza PHK-mupa. ®opmupoBanne MeOpaHHBIX

CTPYKTYp U BOBHUKHOBCHHUC HpOTOKHeTKI/I.HepBBIC KIJIICTKH U UX 3BOJIIOIIHSI. qDOpMI/IpOBaHI/IC
OCHOBHBIX I'PYIIIl )KUBBIX OPraHU3MOB.
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Tema 5.5. Copneprxanue yueOHOro MaTepuaa 2 OK 01
gagBHTHe KUSHU HA 1551 | PasputHe *U3HH Ha 3eMile 10 5paM H niepuojam. Katapxeil. Apxeiickas u mpoTepo3oiickas Jpbl. OK 02
CMIIC. [Taneo3otickas 3pa u e€ nepuoabl: KeMOPUHCKUH, OPJJOBUKCKHIA, CHITyPHUICKHIA, T€BOHCKHIA, OK 04
KaMEHHOYTOJIbHBIN, MEPMCKHIA.
5.5.2 | Me3o3oiickas 3pa 1 € IepHoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.
5.5.3 | Kaiino3oiickas 3pa u €€ nepropl: NAJICOTCHOBBII, HEOTEHOBBIN, AHTPOIIOTCHOBBIM.
5.5.4 | XapakTepucTHKa KIMMaTa U TEOJOTHIECKUX MPOIEeccOB. ApoMOpdO3bl Y PACTCHUN U )KUBOTHBIX.
[TosiBneHue, pacuBeT U BEBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.
5.5.5 | CucreMa opraHn4ecKoro Mupa Kak oTpakeHue B0, OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIBI
OpPTaHU3MOB.
[IpakTnueckoe 3ansitTue Ne5. OCHOBHBIE 3Talbl HBOJIOLUN PACTUTEIBHOTO U JKUBOTHOI'O MHUpA. 2 OK 02
Pa3nen 6. DBosmonus yenoBeka 4
Tema 6.1. Copepxanue yueOHOro Marepuaia 2 OK 01
AHTpOIONOrHA. 6.1.1 | AnTpononorus Kak Hayka. PasBuTHe NpeICcTaBIeHUHO IPOUCXOKIECHUN YEI0BEKA. MeTo bl OK 02
u3y4eHus antpornoreHesa. CXoJaCcTBa U pa3inyus YeJI0oBeKa U )KUBOTHBIX. CUCTEeMAaTUYECKOe OK 04
MI0JIO’)KEHUE YEJIOBEKA.
6.1.2 | [IBmwxymue cuibl (pakTopsl) aHTpornoreHesa. HacnencTBeHHass N3MEHYUBOCTD U €CTECTBEHHBIN
ot0op. Ob1ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBIEHUE OPYAHUIl TPY/la, MBIIIJIEHUE, PEYb.
6.1.3 | OCHOBHBIE CTa ¥ U BETBH BOJIIOLIMH YEIOBEKA: aBCTPAJIONUTEKH, UeToBek ymenbii, YenoBek
NpAMOXOAAIMN, UenoBek HeanaAepTanbCKuil, YemoBek pa3yMHblid. HaxoIKu ncKomaeMbIx
OCTaTKOB, BpEMsI CYIIIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHUS, 00BEM TOJIOBHOTO MO3ra, 00pa3
YKU3HU, OPYIUs
Tema 6.2. Copneprxanue yueOHOTO MaTepraa 2 OK 01
OBomouus 6.2.1 | Yenoseueckue packl. OCHOBHBIC OOJIBIIIME PACHL: €BPOIICOUTHAS (€Bpa3HiicKas), HETpo- OK 02
COBPEMCHHOTO aBCTpalonHas (SKBaTOPUAJIbHAs ), MOHTOJIOMIHAs (a3UaTCKO-aMEPUKAHCKAs ). OK 04
YeloBeKa.
6.2.2 | UepThl mpuCOCOOIIEHHOCTH MIPEICTABUTENEH YETOBEYECKIX PAC K YCIOBUSM CYIIECTBOBAHUSI.
6.2.3 | EnuHcTBO yenoBeueckux pac. Kpuruka pacusma.
Pazyen 7. Dkonorus kak Hayka 16
Tema 7.1. Copepxanue yueOHOro Marepuana 2 OK 01
OCHOBBI 9KOJIOTHH. (71 1 OK 04

33}13'-11/1 " pa3aciibl OKOJIOTruu. MeTopI SKOJIOTHISCKUX HCCHGHOB&HHﬁ.
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7.1.2 | Dxonoruyeckoe MUPOBO33pEHHE COBPEMEHHOTO YelIOBEKa. OK 07
7.1.3 | IIpodeccuonanbHO-OpUEHTUPOBAHHOE COAEPIKAHUE: DKOJIOT |l CIIELUATIBHOCTH.
Tema 7.2. Coneprkanue yueOHOro MaTepuasa OK 02
Opranusmbl 1 7.2.1 | Cpenbl oOuTaHMs OPTaHU3MOB: BOJHAS, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAsI. OK 07
OKPY KaKoIasi
cpeaa. 7.2.2 | DOxonornyeckue axropsl. Kinaccuukaius s3K0I0ru4ecKux GakTopoB: aOMOTUYECKHE,
OMOTHYECKUE U aHTPOIIOTeHHBIE. J[eHCTBIE IKOJIOTHYECKUX (PAKTOPOB HA
OopraHu3Mbl. AGHoTHUYEeCKHE (DAKTOPBI: CBET, TEMIIEpPaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[TpucnocoOneHns OpraHu3MoB K JEHCTBHIO aONOTHYECKHX (paKTOPOB. bruogornueckmue puTMel.
7.2.3 | buotnueckue akropsl. Buapl OMOTHYECKUX B3aMMOACUCTBHI: KOHKYPEHIIHSI, XHITHIYECTBO,
cumOuno3 u ero Gpopmsl. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCAIU3M (KBApTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIIN3M, HEUTpaau3M. 3HaYCHHE OMOTUYCCKUX B3aMMOJICHCTBHUH JIJIs
CYLIECTBOBaHMSI OPIaHU3MOB B IPUPOJIHBIX COOOILECTBAX.
CamocrosTenbHas pabora 00ydaromuxcs
CP Ne2. Coznanue npesentanuu mno teme «OxpaHa OKpyKarolie cpeipl U 00eCieueHne SKOJIOTUIECKOM
0€30MacHOCTHY.
Tema 7.3. Copnepxanue yueOHOro Marepuaia OK 02
Oxonornyeckas 7.3.1 | Dkosnornyeckue XapakTepUCTUKU MOIMYJISALUH. OK 07
XapaKTepUCTHKA
BU/1a, [IOMYJIALIHH. 7.3.2 | OcHOBHBIE IOKA3aTEIH MOMYJIALUHI: YUCIEHHOCTD, INIOTHOCTb, POXKIa€MOCTb, CMEPTHOCTbD,
IPUPOCT, MUTPAIIHSL.
7.3.3 | lMHaMUKa YMCJIEHHOCTH MOMYJISILIUU U €€ peryJisiusl.
Tema 7.4. ConeprxaHue yueOHOro MaTepuasa OK 01
Coobmectsa 1 7.4.1 | CoobuecTBO OpraHm3MoB — 61oreH03. CTPYKTYphl OMOLIEHO3a: BUI0BAs, TPOCTPAHCTBEHHAS, OK 02
SKOIOTMICCKUC Tpoduueckas (nuuieBas). Bunbl-noMmuHanTel. CBsi3U B OMOIIEHO3€. DKOIOTHYECKUE CHCTEMBI OK 07
CHCTEMBL. (axocucTeMsbl). IToHATHE 06 PKOCHCTEME U GHOTeOIEHO3E.
7.4.2 | OyHKINOHAIHHBIE KOMIOHEHTHI SKOCUCTEMBI: TTPOIYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI.

KpyroBopot BelecTB 1 MOTOK SHEPTUU B 3KocucTeMe. Tpoduueckue (MUIIEBbIe) YPOBHU

OKOCHUCTEMBI. HnmeBme e 1 cetd. OCHOBHEIC MTOKA3aTEIIM SKOCHCTEMEL: 6HOMacca, IpOAYKIHA.

DKONIOTHYeCKUe MUPAMUJIbL: TPOAYKIIMU, YUCTIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM:
YCTOMYHUBOCTD, CAMOPETYJIAIHsA, pa3BuTHe. CyKIECCHsI.
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7.4.3

[Ipupoansle 3x0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WIIH
HIMPOKOJIMCTBEHHOT O JIeCa.

7.4.4 | AHTpOTIOTEHHBIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. buonoruueckoe u
XO3SIMCTBEHHOE 3HAUCHHE arPOIKOCHCTEM H YPOOIKOCHUCTEM.
7.4.5 | buopasHnooOpa3ue kak (akTop yCTOHUUBOCTH IKOCHCTeM. CoXpaHEeHHE OMOJIOTMYECKOTO

pa3zHooOpa3us Ha 3emiie.

[IpakTnueckoe 3aHsaTue Ne6.buosornueckue CUCTEMbI U UX 3aKOHOMEPHOCTH. 2 OK 04, OK 10
Tema 7.5. Copneprxanue yueOHOTro MaTepuaa 2 OK 01
Yuenue o 6nocdepe. 1751 | Vyenne B.M. Beprazckoro o Grochepe. [paHuIIbl, COCTAB i CTPYKTYpa GHOChEpSL. 8§ g%
7.5.2 | XKupoe BemectBo u ero ¢pyHkiuu. Ocodennoctu 6nocdeprl Kak raio0anbHON IKOCUCTEMBI.
JlnHamugeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.
7.5.3 | KpyroBopoTsI BemecTB 1 OMOT€OXUMHUECKUE IUKIIBI DJIEMEHTOB (yTiIepoja, a30Ta).30HaIbHOCTb
o6unochepsl. OCHOBHBIE OMOMBI CYIIIH.
Tema 7.6. Copneprxanue yueOHOT0O MaTepuaa 2 OK 01
HenoseqecTso B 7.6.1 | YenoseuecTBo B 6uocdepe 3emMian. AHTPONIOreHHbIE H3MEHEHHs B 6uocdepe. OK 02
Guocepe Jemun. Cocyl1iiecTBOBaHUE MPUPOJIBI U YETIOBEUCCTBA. OK 07
7.6.2 | CoxpaHeHne OMOpa3HOOOPA3Us KaK OCHOBA yCTOMYMBOCTH OHOChephl.. JlocTH)eHMsI ONOIOTHN U
OXpaHa MPHUPOJIBI.
7.6.3 | IIpodeccuonanbHO-OpHEHTUPOBAHHOE coziepkanue: [ 1o0anbHbIe HIKOTOTHUECKUE TPOOIIEMBI.
OcHOBa paOHAIEHOTO YIIPABJICHUS PUPOTHBIMU PECYPCAMHU M UX UCIIOIH30BAHHUE.
[TpomerxyTouHas aTTecTanys N0 AUCIUILUIMHE B BUJE IPYTUX POpM KOHTPOJIS 2
OO0si3atenbHas ayuTOpHAs yueOHas Harpy3ka 68
CamocrosiTenpHasi paboTa o0yyaromuxcs 4
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3 YCJIOBUS PEAJIMBAIIMU ITPOT'PAMMBI TN CIUITIJIMHBI
3.1. TpeOoBaHMA K MAaTePHAJIBHO-TEXHHYECKOMY 00ecneYeHH IO
Jlnis peasin3aluy NporpaMMbl AUCHUINIMHBINMEETCAy4eOHbII kKaOuHeT «buoiaorumny.
O6opynoBanue yueOHOr0 KabUHeTa!
— TI0CaJ0YHBIC MECTA 110 KOJIUYECTBY 00yUaroInXCs;
— pabouee MeCTO MperoiaBaTess;
— y4eOHBII KOMIUIEKT ocoouit «buonorus»
—  CTPYKTYpPHO-JIOTMYECKHE CXEMBI;
— 00o00maromue TadINIIbI;
— Ha0op Mpe3eHTAalINI;
— y4eOHO-METOANYECKHH KOMILIEKT.
TexHuueckue cpecTBa 00ydeHus
— KOMIIBIOTEDP C JIUIICH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM;
—  MYJIbTUMEIUATIPOCKTOD;
— TIpHUHTED;
—  OJKpaH.

3.2. UndopmanuonHoe odecrnieyeHne o0yueHust

Jis peanu3anuu mporpamMmbl OMOIMOTEYHBIH (QOHA 00pa30BaTENbHOM OpraHU3aLUU
UMEeT TIIeYaTHble M JJIGKTPOHHBIE O00Opa3oBaTelbHbIE W WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHIyeMBbIX JJIs1 UCIIOJIb30BaHUsS B 00pa30BaTEIbHOM IIpoLecce

IMeyaTHBIE U3TAHUS:

OcCHOBHBIE H3IaHHA:
1. KoncrantnoB B.M. buonoruss mis mpodeccwii M CHENUANBHOCTEH TEXHHYECKOTO U
€CTeCTBEHHOHay4YHOro mnpodwieii: yuebHoe usganue / KoncrantuHoB B.M., Pesanos A.l'.,
QaneeBa E.O. - MockBa: Axkagemus, 2023. - 320 c. (OGmeoOpa3oBarenbHas MMOATOTOBKA B
yupexaenusx CI1O).
JlonmoJTHUTeIbHbIE H31aAHUS:
1. Kamenckuii A.A. buonorus. O6mas 6uonorus (6a3oBslit ypoBenb. 10-11 ki. - Mocksa:
Hpoda, 2014 (40c).
2. Tynuxun E.M. OOmias 61oorust ¢ OCHOBaMHU 3KOJOTMU M MPUPOJOOXPAHHON JEATENIbHOCTH:
yue6. nocobue ans HITO. - Mocksa: Axkagemust, 2014 (10c)
JuiekTpoHHbIe n3aanus B IBC:
OBC «Jlanby: U3natensctBo «IIpocsemenuney OITY 10-11 knacc:
1. AradonoBa, 1. b. buonorus. 10 knacc: ba3oBelif u yrinyonéunsiii yposau: yueonuk / U. b.
Aradonosa, B. 1. Cuormna3os. - 4-e u3n., crep. - Mocksa: [Ipocsemenne, 2022. - 256 c. - ISBN
978-5-09-087930-9. - Tekcr : 3nekTpoHHbIN // JlaHb: 37EKTPOHHO-OMONIMOTEYHAsT CUCTEMA. -
URL: https://e.lanbook.com/book/335096 (mara oOpamierus: 02.04.2024). - Pexxum goctyma:
JUIs aBTOPH3. MOJIb30BaTENEH.
2. bense JI.K. buonorus. 10 knacc: 6a3oBblii ypoBeHb: yueOHuk / [[. K. benses, I. M.
Heiviu, JI. H. Ky3uenosa [u ap.]. - 9-e uza., crep. - Mocksa: [Ipocsemenue, 2022. - 223 c. -
ISBN 978-5-09-087483-0. - Tekct: a5ekTpoHHbIH // JIaHb: 371€KTPOHHO-OMOINOTEYHAs CUCTEMA.
- URL: https://e.lanbook.com/book/334583 (marta obpamienus: 02.04.2024). - Pexum nocrymna:
JUIS1 aBTOPH3. MOJIb30BaTEIIEH.
3. Bricouxkas JI.B. buonorus. 10 kiacc: yriny6néunslii ypoenb: yueOHuk / JI. B. Bricoukas, I
M. Ipivinut, A. O. PyBunckwuit [u np.]; moa penakiueit B. K. lllymuoro u I'. M. JlpiMmuna. - 4-
e u3a., crep. - Mocksa: [Ipocsemenue, 2022. - 368 c. - ISBN 978-5-09-087481-6. - Tekcr:
AIEKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa. - URL:
https://e.lanbook.com/book/335012 (mara oOpamenusi: 02.04.2024). - Pexxum npocryma: st
aBTOPH3. NIOJIb30BATEIICH.
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4. 3axapoB B.b. buonorus. O6mas 6uonorus. 10 knacc: yriy0nEHHbIi ypoBeHb: yueOHuK / B. b.
3axapos, C. I'. MamonTtos, H. . Conun, E. T. 3axaposa; non penakuueii B. b. 3axaposa. - 10-¢
u3a., crep. - Mocka: Ilpocemenne, 2022. - 351 c. - ISBN 978-5-09-088095-4. - Tekcr:
DIIEKTPOHHBIN // Jlanb: ANEKTPOHHO-OMOIMOTeUHAS cucTema. - URL:
https://e.lanbook.com/book/335078 (mara oOpamenus: 02.04.2024). - Pexxum gocryma: s
aBTOPU3. II0JI30BATEIICH.

5. Kamenckuii, A. A. buonorus: 10-# knacc: 6a30Bbiii ypoBeHb: yueOHUK / A. A. Kamenckui, E.
K. Kacnepckas, B. Y. CuBornazos. - 4-e u3n., crep. - Mocksa: [Ipocsemenue, 2022. - 159 ¢. —
ISBN 978-5-09-087482-3. - Tekct: 25eKTpoHHBIH // JIaHb: 37€KTPOHHO-OMOIMOTEYHAsT CUCTEMA.
- URL.: https://e.lanbook.com/book/335006 (nara oGpamienus: 02.04.2024). -- Pexum goctyna:
JUISL aBTOPU3. NOJIb30BATENCH.

6. [Taceunuk B.B. buonorus: 10-it knacc: 6a30Bblii ypoBeHb: yueOnuk / B. B. [laceunuk, A. A.
Kamenckuii, A. M. Py6moB [u ap.]; mox pemakuueir B. B. Ilaceunuka. - 5-e usn., crep. -
Mocksa: Ilpocsemenue, 2023. - 223 c. - ISBN 978-5-09-103624-4. - TekcT: 31€KTPOHHBIN //
Jlanb: 3nekTpoHHO-OMOIMOTeuHas cucrema. - URL: https://e.lanbook.com/book/334994 (mata
obparmenusi: 02.04.2024). - Pexxum noctymna: nist aBropus. [lonbp3oBaTeneil.

7. Ilaceunuk B.B. buonorus. 10 kiacc: yriyonéuusiii ypoBenb: yueOHuk / B. B. Ilaceunuk, A.
A. Kamenckuii, A. M. Pyb6uos [u ap.]; mon penakuueit B. B. Ilaceunuka. - 4-e usn., crep. -
Mocksa: IIpocsemenne, 2022. - 336 c. - ISBN 978-5-09-087485-4. - Tekcrt : 2NeKTPOHHBIN //
Jlanb: snekTpoHHO-OMOMHMOTEeYHas cucrema. - URL: https://e.lanbook.com/book/335000 (mara
oOpamenus: 02.04.2024). - Pexxum noctyna: ans aBtopus. [lons3oBareneii.

8. Ilonomapéna, U. H. buonorus. 10 knacc: 6a30Bsiii ypoBeHb: yaeOHuk / M. H. [Tonomapéga, O.
A. Kopuunona, T. E. Jlomununa; mox penakmuein M. H. ITonomapépoii. - 10-e u3x., crep. -
Mocksa: Ilpocsemenne, 2022. - 224 c. - ISBN 978-5-09-088227-9. - Tekct: 31eKTpOHHBIN //
Jlanb: snekTpoHHO-OMOMMOTEeYHass cuctema. - URL: https://e.lanbook.com/book/334442 (nata
obpamenusi: 02.04.2024). - Pexxum noctyma: st aBTOPH3. MOJIb30BATENICH.

9. Cuoruazos, B. U. buonorus. O6mas 6uosnorus. 10 kinacc: 6a30Bblil ypoBeHb: yueOHuk / B.
N. Cusornazos, 1. b. Aradonosa, E. T. 3axaposa. - 11-e u3zn., crep. - Mocksa: [Ipocsemienue,
2022. - 256 c. - ISBN 978-5-09-087946-0. - Tekct : anexkTpoHHBIA // JlaHb: 31€KTPOHHO-
oubnmuoreunas cuctema. - URL: https://e.lanbook.com/book/335087 (nara oOGpamieHwus:
02.04.2024). - Pexxum moctyma: 1ist apropus. [lombp3oBaTeneii.

10. Aradonosa, U. b. buonorus: 11-ii kiacc: 6a30Bbli U yrinyOn€HHBIN ypoBHU: yueOHuk / 1. b.
Aradonosa, B. 1. CuBornasos. - 4-e u3f., crep. - Mocksa: [Ipocsemenue, 2022. - 208 c. - ISBN
978-5-09-087932-3. - Tekct: amekTpoHHBIA // JlaHB: 3JMEKTPOHHO-OMOIMOTEUHAS CUCTEMA. -
URL: https://e.lanbook.com/book/335099 (mara oGpamenus: 02.04.2024). - Pexxum poctyna:
1u1s aBTopu3s. Ilonp3oBaTernei.

11. benses J.K. buonorus. 11 kmacc: 6a3oBelii ypoBeHb: yueOnuk / J[. K. benses, II. M.
Bopomun, I'. M. e [u ap.]. - 9-e u3sm., crep. - Mocksa: IIpocemenne, 2022. - 223 c. -
ISBN 978-5-09-088206-4. - TekcT: aneKTpoHHbIH // JIaHb: 371€KTPOHHO-0MOIMOTEYHAs cUCTEMA.
- URL.: https://e.lanbook.com/book/334586 (mara oGparienus: 02.04.2024). - Pexxum moctymna:
i aBTopu3. [lonb3oBaTeneil.

12. bopoaun I1.M. buosnorus. 11 kmacc: yrinyOn€unsiii ypoens: yueonuk / I1. M. bopoaumn, T
M. Hemviui, O. B. Cabnuna [u ap.]; nox penakuueii B. K. lllymuoro u I'. M. [Ipivmuna. - 4-¢
u3n., crep. - Mocksa: IlpocBemenne, 2022. - 383 c. - ISBN 978-5-09-088207-1. - Tekcr:
AIIEKTPOHHBIN /1 Jlans: 3JIEKTPOHHO-OMOIHOTEeYHAS CUCTEMA. - URL:
https://e.lanbook.com/book/335015 (mata obpamienus: 02.04.2024). - Pexum poctyma: uis
aBTOPH3. MTOJIb30BATENEH.

12. 3axapoB B.b. buonorus. O6mas 6uonorus. 11 kmacc: yriryOn€HHBINA YpOBeHb: yueOHUK / B.
b. 3axapos, C. I'. MamonToB, H. UI. Conun, E. I'. 3axaposa ; nox penakuueii B. b. 3axaposa. -
7-e u3n., crep. - Mocksa: IIpocBemenue, 2022. - 266 c. - ISBN 978-5-09-088096-1. - Tekcr:
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHbI

Pe3ynbTarsl 00y4yeHus

OcHOBHbBIE MOKA3aTe !
OIIeHKH pe3yJ/ibTaTa

(I)OPMLI U ME€TO/JbI
KOHTPOJIA U OHCHKH

3HAHUA:

31 o mecrte U posii OUOJIOTHH B
CHUCTEME HAy4YHOTr'0 3HAHUS,
(bYHKIIMOHATIBHOU IPaMOTHOCTH
YeJIOBEKa JIJIsl PEIICHUS YKU3HEHHBIX
npo0JieM; pa3BUTHE 3HAHUH,
CBSI3aHHBIX ¢ (HOPMHUPOBAHHEM
€CTECTBEHHO-HAyYHOTO
MHPOBO33PEHUSI, IEHHOCTHBIX
OpHUEHTAINI TUYHOCTH,
HKOJIOTUYECKOTO MBIIICHUS,
MpeJICTaBICHU O 3J0pPOBOM 00pase
JKU3HHU U O€pEKHBIM OTHOIICHUEM K
OKpYKalollel NpUpoIHON cpefie

- U3y1araet yueOHbli MaTepua;
- 1a€T OTBET B JIOTUYECKOU
[IOCJIEI0BATEIILHOCTH C
HCIIOJIb30BAaHUEM IIPUHATON
TEPMUHOJIOTUH;

- MMOKa3bIBAaET MOHUMAHUE
CYIIHOCTH pacCMaTpUBaEMBbIX
MOHITUM, IBJICHUN U
3aKOHOMEPHOCTEH, TEOpUid,
B3aHMOCBS3€H1;- BEIICIISICT
[JIABHOE;

- aHaJIM3UPyeT U 0000IIaeT
TEOPETUUYECKUI MaTepual,

YCTHBIH OIPOC IO
paznenam 1,2,3,4,5
npakTU4YecKue padoThl No
1,2,3,4,5,6 KOC
BHEAYAUTOPHAS
caMmocTosiTenbHas pabora
Nel,2

IPOBEPOYHBIC PAOOTHI
KOC.

32. 0 OMOJIOTHYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX,
npaBUiIax, CIy)KalluX OCHOBOM ISt
(bopMUpOBaHUS MPEIICTABICHUIT O
€CTECTBEHHO-HAyYHOI KapTHHE
MHpa, 0 METOJIaX HAyYHOT'O
HIO3HAHMA, CTPOCHUH, MHOT000pa3uu
U 0COOCHHOCTSX YKHBBIX CHCTEM
Pa3HOTO ypOBHS OpraHU3aIlNY,
BBIJIAFOIIMXCSI OTKPBITHSIX U
COBPEMEHHBIX HCCIIIOBAHUSX

B OMoJ0rHUu

- 3HAET COJICPKAHUE
OMOJIOTMYECKUX TEPMUHOB U
MOHSTHH;

- U3JIaraeT TEOpPUH, 3aKOHBI U
YUYEHUS ONPEIEIAET TPaHULIbI
UX IPUMEHUMOCTHU

K J)KMBBIM CHCTEMaM,;

YCTHBIN OITPOC;
npakTudeckue paboTel Ne
1,2,3,4,5,6 KOC;
IIPOBEPOYHBIE
KOC.

paboThI

YMmenus:

V1. packpbiBaTh copepkaHue
OMOJOTUYECKUX TEPMUHOB H
MTOHSTUMN

- PacKphIBAET CO/ICpKAHUE
OMOJOTUYECKUX TEPMUHOB U
TMOHSTHH,

- 00BSCHSET IPOIIECCHI,
IIPOUCXO/ISTINE B OpraHN3Max;
- COCTaBJISICT CXEMBI 1ICTIH
MMUTAHUS, SKOJIOTHIECKON
nupaMuia, ONoreoLeHo3a,
ouocdepsr;

YCTHBIH OIPOC 10
pasnenam 1,2,3,4,5
npakTHieckue padboTsl Ne
1,2,3,4,5,6 KOC
BHEAYyIUTOpHAs
caMmocTosiTeNnbHas paboTa
Nel, 2
IIPOBEPOYHBIE
KOC.

paboThI

V2. uznarath OMOIOTHUECKHUE
TEOPHH, 3aKOHBI M YUEHUSI, 3aKOHBI U
3aKOHOMEPHOCTH, MOJKET
ONpeNIENsATh TPAHULIBI UX
HpI/IMeHI/IMOCTI/I

K >KMBBIM CHCTEMaM

- 00BSACHSET OMOJIOTHYECKHE
TEOpHUH, 3aKOHBI U YUCHHUS;

- HCIIOJTB3YEeT 3aKOHBI U
3aKOHOMEPHOCTH MPHU
BBITIOJTHEHUH IMPAKTHICCKUX
3aJIaHuUi;

YCTHBIN OIPOC 1O
paznenam 1,2,3,4,5
npakTuieckure padboTsl Ne
1,2,3,4,5,6 KOC
BHEAyIUTOpHAs
caMmocTosiTeNnbHas pabota
Nel, 2
IIPOBEPOYHBIE
KOC.

paboThI
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VY3.BaneTh METOJaMH HAyYHOTO
[I03HAHWA B OMOJIOTUN: HAOJIOIEHUE
1 OIIMCAHMUE YKUBBIX CUCTEM,
MIPOIIECCOB U SIBJICHUH, OpTaHU3aIns
U TIPOBEJICHHE OMOIOTUYECKOTO
SKCTIIEPUMEHTA, BBIJIBHIKCHHE
TUIIOTE3bI, BLISIBICHHE 3aBUCUMOCTH
MEXIy UCCIIEAYEMbIMU
BEJIMYMHAMU, O0BSICHEHUE
MOJIyYEHHBIX PE3YIIbTATOB,
MCIIOJIb30BaHHBIX HAYYHBIX
MOHATHH, TEOPUM K 3aKOHOB,
YMEHHE JIeNaTh BEIBOJIBI HA
OCHOBAHUH TOJIYYCHHBIX
pE3YJIBTATOB

- BJIacC€T MEcTOAaMU Haquoro
[O3HAHUA B OMOJIOTHH,

- O6'b$ICH$IeTHOJIy‘-IeHHBI€
pe3yJIbTaTHI,

- YMCHI/IG JcJIaTh BBIBOJABI HA
OCHOBaHUH TOJYYEHHBIX
pE3yJIbTATOB,

YCTHBIH OIIPOC 110
paznenam 1,2,3,4,5
npakTHueckue padboTsl Ne
1,2,3,4,5,6 KOC
BHEAYIUTOpHAs
caMmocTosTeNnbHas padoTa
Nel, 2
IIPOBEPOYHBIE
KOC.

paboThI

VY4 .BbIACTATH CYIIECTBEHHBIC
HNpU3HAKU BUPYCOB, KIIETOK
MPOKAPUOT U DYKAPHUOT,
OJHOKJICTOYHBIX U MHOT'OKJICTOYHBIX
OpPraHU3MOB, OCOOEHHOCTH
MIPOIIECCOB: OOMEHA BEUIECTB U
MIPEeBpAICHHs] SHEPTUU B KJIETKE,
dboToCHHTE3a, TUIACTUYECKOTO U
SHEPreTU4ecKoro oOMeHa,
XEMOCHHTE3a, MUT03a, Meii03a,
OILIIOIOTBOPEHUS], PA3MHOXKECHUS,
HHIUBUIYAJIbHOI'O0 Pa3BUTHUA
opranu3Ma (OHTOT€HE3); BUIOB,
MONYJIALAN, TPOTYLIEHTOB,
KOHCYMEHTOB, PEyLIEHTOB,
OMOreOIleH030B U YKOCHUCTEM,
0COOCHHOCTH MPOIIECCOB:
HACJICICTBEHHOM M3MEHUYUBOCTH,
€CTECTBEHHOT'0 0TOOpa,
BU000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB,
JENCTBUS KOJIOTUYECKUX (DAKTOPOB
Ha OPTaHU3MBI, IIEPEHOCA BEIIECTB U
MOTOKA YHEPTUH B SKOCHUCTEMAX,
AHTPOIIOTCHHBIX N3MEHEHUN B
HKOCHCTEMAaX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U
OMOreOXMMHYECKHX ITUKIIOB B
ouocdepe

- BBIJICJISIET CYIIIECTBEHHBIC
MPU3HAKH KUBBIX OPTaHU3MOB;
- 00BsICHSIET OCOOEHHOCTH
MIPOIIECCOB,

YCTHBIH OIPOC 110
paznenam 1,2,3,4,5
npakTHyeckue padboTer No
1,2,3,4,5,6 KOC

BHEAy TUTOPHAsI
camocTosTeNbHas padoTa
Nel, 2
IPOBEPOYHBIC
KOC.

paboThI

V5. npuMeHsTh NMOTy4YeHHbIE 3HAHUS
719 OOBIICHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBJICHUM, TS
MPUHSITUS TPAKTUIECKUX PEUICHHUH B
MMOBCETHEBHON KU3HH

C LIEeTbI0 00ecTIeUeHUS
0€30MacHOCTH CBOET0 3/I0POBBS U
3I0POBbsSI OKPY>KAIOIIUX JTHOJIEH,

- IPUMEHSIET MMOTYICHHBIC
3HAHUS IS O0BSICHEHUS
OHMOJOTrMYECKUX MPOLECCOB U
SIBIICHUH,;

- pemaeT BOIpPOCH B
MOBCEIHEBHOM XKU3HU

C IETBI0 00eCcTICUCHUS
0€30MacCHOCTH CBOETO 3/I0POBbsI

YCTHBIN OIPOC 1O
paznenam 1,2,3,4,5
npakTuieckue padboTsl Ne
1,2,3,4,5,6 KOC
BHEAyIUTOpHAs
caMmocTosiTenbHas pabota
Nel, 2

MPOBEPOYHBIE paOOTHI
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COOITIOJIEHHSI HOPM TPaMOTHOTO
TOBEJICHUS B OKPY KAIOIIEH
IIPUPOJHOM cpelie, IOHMMaHUe
HE00XO0IMMOCTH UCIIOJIb30BAHUS
JOCTU>KEHUM COBPEMEHHOMU

U 3I0POBBS OKPYKAIOIINUX
JIONEN,

- COOJTIOIET HOPMBI
I'PaMOTHOI'O IIOBE/ICHUS B
OKPY’KaIoIlle MPUPOJIHON

ounoJsioruu cpene;
1 OMOTEXHOIOTUH 1A - IOHNMAET HEOOXOUMOCTH
parroHaIbHOTO HCIIOJIB30BAHMS JOCTHKEHUH
MPUPOJIOTIONB30BAHUS COBPEMEHHOU OMOJIOTHUN
1 OMOTEXHOJIOTHH JIJIs
paIoHaIBLHOTO
MIPUPOIOOJIL30BAHNS;

KOC.

V6. pemate 351eMEHTapHbIE
FeHeTUYEeCKUe 3a]Ja4d Ha MOHO- U
JTUTHOPUTHOE CKPEIINBAHUE,
CIIETUICHHOE HAcJIeI0BaHue,
COCTaBJISITH CXEMbI MOHOTHUOPHIHOTO
CKpEIIUBAaHUS JTsl IPeACKa3aHus
HACJICI0BAHMS IPU3HAKOB Y
OpPraHU3MOB; pelIaTh dJIeMEHTapHbIC
OMOJIOTMYECKHUE 3a]]a4H, COCTABIISATh
CXEMBI MIepeHOoCca BEUIECTB U
SHEPTUU B IKOcHCcTeMax (1ienu
MTATaHUsA);

- penraet dJIeMeHTapHbBIE
OMOJIOTHYECKHE U
reHeTHYECKHUE3aIauH,

- COCTaBJISIET CXEMBI;

YCTHBIH OIIPOC 10
pazaenam 2,3, 5;
npakTHueckue padboTsl Ne
1,2,3,4,5,6 KOC;
BHEAYIUTOpHAs
caMmocTosiTeNnbHas pabora
Ne 1,2;

POBEPOUHBIE PAOOTHI
KOC.

V7. BBIIOJHATH IIPAKTUYECKHE
paboThI, COOMIOIATH TIpaBUJIa MPH
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM
o0opyaoBaHHEM

- BBINIOJTHSIET MPAKTHYCCKUE
padoTHI;

- cOOJII0IaeT MpaBuIiIa pu
pabote ¢ y4eOHBIM U
1a00paTOpHBIM
0o0opyOBaHHEM

YCTHBIH OIIPOC 110
pazzaenam 2,3, 5;
npakTHueckue padboTsl Ne
1,2,3,4,5,6 KOC;
MIPOBEPOYHBIEC PAOOTHI
KOC.

V8. KpUTHYECKHU OIICHUBATH U
UHTEPHPETUPOBATH UHPOPMALIUIO
OHOJOTUYECKOr0 COJIepIKaHus,
BKJTIOYAIOIIYIO [ICEBAOHAYYHbIE
SHAaHUA U3 Ppa3JIMIHBIX HCTOYHHUKOB
(cpencTBa MaccoBoi HH(poOpMaIHH,
HAy4YHO-TIOMYJISIPHbIE MaT€pUAJIbI),
TUYECKHE aCIIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJIOTHH,
MeIuIHe, OMOTEXHOJIOTUU

- OLICHUBAET U UHTEPIIPETUPYET
nH(pOpMaIHIO OHOIOTUYECKOTO
coiepKaHUs, BKJIIOYAIOIIYIO
TICEB/IOHAYYHbIEC 3HAHUS U3
Pa3IIMIHBIX HNCTOYHHKOB,

YCTHBIH OIPOC 110
pasnenam 2,3, 5;
IpaKTHYeCKHe padoThl
Nel,2,3,4,5,6 KOC,;
MIPOBEPOYHBIEC PAOOTHI
KOC.

V9. co3naBath COOCTBEHHBIE
MUChMEHHBIC U YCTHBIE COOOIICHUS,
0000611251 OMOJOTUYECKYIO
UH(OPMAIIUIO U3 HECKOIBKUX
HCTOYHUKOB, FpaMOTHO
MCIIONIb30BaTh IOHATUHHBIN anmapar
OHMOJIOTHH.

- COCTAaBJIIET IIMCBbMCHHBIC U
YCTHBIE COOOIICHHUS;

- 0000111aeT OMOTOTHYECKYIO
MH(POPMAIIMIO U3 HECKOIBKUX
HUCTOYHHKOB,

BHEAYIUTOpHAS
camocrosTenbHas padora
Nel,2

O01mme KOMIETEeHI MM

OK 01. Berbupatb crioco0s
peleHus 3a1a4 npopeccuoHaIbHON
NeSITeTbHOCTH, IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

- pelaeT NpakTHYecKue
3aJJaHus;

- BBINIOJIHSIET IPOBEPOYHbIE
paboThI pa3HOTO YPOBHSI;

YCTHBIN OIPOC 1O
pasznenam 2,3, 5;
MpaKkTU4YeCcKre paboThl
Nel,2,3,4,5,6 KOC;
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- BUJUT IPUYHUHHO-
CJIIEACTBEHHYIO CBSI3b IPU
BBIITOJTHEHUHN 3aJaHMI;

MPOBEPOYHBIC paboTsI
KOC.

OK 02. Mcnionb3oBaHue
COBPEMEHHBIX CPEJICTB TIOUCKA,
aHaJIM3a U UHTEPIIPETAIUN
nHpopmanuu 1 HHGOPMAITMOHHBIX
TEXHOJIOTHH JIJISl BBITIOJIHCHUS 33]1a4
npodeCCHOHATILHOM IS TEITbHOCTH

- obpabareIBaeT u
CTPYKTYpUpYeT HH(OpMAIIIO
- HCTIOJIB3yEeT
Pa3IUYHBICHCTOUHUKHI
nHpopMaIuu.

9

HPaKTHYECKHE PaOOTHI
Nel,2,3,4,5,6 KOC;

BHEAy TUTOPHAsI
camocTosITeNbHas padora
Nel, 2

OK 04. D¢ddexTuBHO
B3aMMO/ICHCTBOBATH U PadOTATh B
KOJIJICKTHBE U KOMaHJIE

- IPUHUMAET y4acTHUE MPH
CO3JIaHMM Y4EOHBIX IIPOEKTOB,
II0O3HABATEJIbHBIX 3a/a4.

- BBIMOJIHAET y4eOHbIe,
II03HABATEJIbHBIC U
HCCIIEA0BATENIbCKUE 3a/1aY,

IPAaKTUYECKHUE PadOThI
Nel,2,3,4,5,6 KOC;
BHEAYIUTOpHAs
camocTosiTeNIbHas  pabora
Nel, 2

OK 07. CopelicTBOBAaTh COXpAaHEHHUIO
OKpY>Karollen cpepl,
pecypcocOeperKeHUI0, TPUMEHSTh
3HaHUs 00 N3MEHEHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOJCTBA, 3P (HEKTUBHO
JIEHCTBOBATh B UPE3BbIYANHBIX
CUTYaIMsIX

- IPOSIBIISIET OEpPEKHOE
OTHOIIIEHHE K TIPUPOJIE KaAK
HCTOYHUKY >KU3HU Ha 3eMJI€;
- Pa3BHBAET OIIBIT
TUIAHUPOBAHUSI TOCTYIIKOB U
OLICHKH UX BO3MOKHBIX
IIOCJIEICTBUH IS
OKpYXKalolLlel Cpeibl;

YCTHBIM OIIPOC IO pa3jaeiy
6

pakTHyeckas padora 6
BHEAyAUTOpPHAs
camocrosTeNnbHas padora
Ne2
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