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1.OBIIASI  XAPAKTEPUCTHUKA PABOYEHM IIPOITPAMMBI  YUYEBHOU

JUCIHUIIVINHBI

1.1. MecTo qUCHUIUIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBI

Vuebnas aucummumba BJ1.08 Buonorus sBiasgeTcs 00sg3aTEILHOM YacThbl0 OCHOBHOM
obpasoBarenbHoii mporpammbl B cooTBeTcTBHM ¢ PI'OC CIIO mo crnenuansHocTH 26.02.06
DKcrutyatanusi CyJIOBOTO JJIGKTPOOOOPYIOBAaHUS U CPEACTB aBTOMATHKH, YTBEPKICHHBIM
npuka3zoM MunuctepcTBa npocsenieHus PO ot 26 nHosopst 2020r. Ne675.

Vuebnas mucummummHa bJ1.08 bBuonoruns oOecneunBaer (opMupoBaHHEe OOLIMX
komrereHmmidi 1o  DPI'OC  mo cnemumanpHocTH  26.02.06  DOkcrutyaranust — CyJIOBOTO
AIIEKTPOOOOPYIOBAaHUS U CpeACTB aBTOoMarhku. Ocoboe 3HAUCHUE TUCIUIUIMHA HMEET IMpHU
bopMHUpPOBaHUH:

Kon HaumenoBanue o0mux KOMOETEHIUI U TMYHOCTHBIX PE3YIbTATOB.

OK 01. | Beibuparp  cmocoObl  pemieHus — 3a7ad  Npo(ecCHOHANBbHOM  1eATeIbHOCTH
IIPUMEHMUTEIBHO K Pa3JIMUHbIM KOHTEKCTAM.

OK 02. | Ucnonb30BaTh COBPEMEHHBIE CpEACTBAa IIOMCKA, aHajdu3a M HMHTEpPHpPETaluu
uHbpopManuu ¥ HMH(GOPMAIMOHHBIE TEXHOJOIMM Ui  BBINOJHEHHs  3aj1ad
poecCUOHAIIbHOMN 1€ TEIbHOCTH.

OK 04. | DddexTuBHO B3aUMOICHCTBOBATh M pabOTaTh B KOJIJICKTUBE M KOMaH/IE.

OK 07. | ConeiicTBOBaTh COXpaHEHHUIO OKPYIKAIOLIEH Cpe/ibl, pecypcocOepexeHII0, IPUMEHATh
3HaHUS 00 M3MEHEHUM KJIuMara, [PUHLUUIB OepeXIMBOTO IPOM3BOJICTBA,
3¢ hEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYALIUSX.

1.2. llenb 1 miiaHupyemMbie pe3yabTaThl OCBOCHUS JUCITUTITMHBI

B paMKax IIporpamMMbl y‘le6H0ﬁ JUCHUIIJIMHBI Ha 0a30BOM YPOBHE B COOTBCTCTBUHU C

tpeboBanusimu  PI'OC cpeanero obmero obOpazoBaHus y oOyuarommxcs (QOpMHUPYIOTCS
CJIEYIOLINE IPEIMETHBIE PE3yIbTaThl O0yUESHHUS:

Kon IIpenMeTHBIE pe3yIbTaThI

OK YmMenus 3HaHus
OK 01. | V1. packpsIBaTh cofiep)kaHue 31 o mecte 1 poiaM OGMOJIOrUU B CHCTEME
OK 02. | GuosornyecKkux TEPMHUHOB U TOHATHH: HAy4YHOTO 3HaHUS; QYHKIIMOHAIbHOU
OK 04. | xu3Hb, KJI€TKa, OPraHU3M, METa0O0IN3M I'PaMOTHOCTH Y€JIOBEKaA JJIsl PELICHHUS
OK 07. | (oOMeH BeliecTB U MpeBpalieHne KU3HEHHBIX TIPOOJIEM; pa3BUTHE 3HAHUM,

SHEPTHUH), TOMEOCTa3 (CaMOperymsius),
YpOBHEBast OpTaHU3AINS )KUBBIX CHCTEM,
CaMOBOCITPOU3BE/ICHNE (PEMPOTYKIIHS),
HACJIeICTBEHHOCTh, N3MEHYHBOCTb, POCT U
Pa3BUTHE;BU/I, TOMYJISLUSA, TeHODOH],
SBOJIIOLIMSL, IBUKYIIHE CUJIBI ((PaKTOPHI)
HBOJIIOIIUH, TPUCTIOCOOIEHHOCTh
OpraHU3MOB, BUI000pa30BaHUE,
9KOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA,
MIPOAYIICHTHI, KOHCYMEHTBI, PeIYIICHTEHI,
LENH MUTaHUs, SKOJIOTHYecKas MUpaMuia,
OouoreorieHo3, brocdepa.

V2 uznaraTh OMOJIOrMYECKHE TEOPHH
(kJIeTOYHASI, XPOMOCOMHasI, MyTaI[HOHHAs,
LEHTPAJIbHAS JIOTMA MOJIEKYJISIpHOU

CBSI3aHHBIX ¢ (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOI'O MUPOBO33pEHUS,
LIEHHOCTHBIX OPHEHTAIMH JTUYHOCTH,
HKOJIOTUIECKOTO MBIIUICHUS,
NpeJCTaBICHU O 3J0pOBOM 0Opasze
KHM3HH U OEPEIKHBIM OTHOIIICHUEM K
OKPYXaroIIEeH TPUPOIHON Cpele.

32 0 OMOJIOTUYECKUX TEOPUSX, YUCHHUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX,
MpaBHUJIax, CIyXKalluX OCHOBOM JUIs
(dbopMHpoOBaHUs IPEICTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHPA, O
METO/aX HayYHOTO MO3HAHUS, CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX
CHCTEM Pa3HOT0 YPOBHs OpraHHU3allly,




ouonorun), 3akoHsl (I'. Mennens, T.
Moprana, H.W. BaBuioBa) u yuenus (o
[EHTPAaX MHOT00Opa3Hsi U IPOUCXOKICHUS
KyJbTypHBIX pactenuid H.U. BaBunosa),
(3BomronimonHas teopus Y. Jlapsuna,
CUHTETHYECKasl TEOPUS IBOJIOLUN),
3aKOHBI U 3aKOHOMEPHOCTHU
(3aponprmeBoro cxoactea K.M. bapa,
YyepeI0BaHUs TJIaBHBIX HAIlPaBICHUN U
nyreit sposionuu A.H. CeBepiioBa, yueHust
o 6uocepe B.U. Bepuanckoro),
OTIpEeCIISATh TPAHUIIBI UX TPUMEHHUMOCTHUK
KUBBIM CHCTEMaM.

V3 Biagerb METOJAMHU HAYyYHOTO
MO3HAHUS B OMOJIOTHH: HAOJIFOICHUE U
OIHCaHUE )KUBBIX CUCTEM, MPOIIECCOB U
SIBJICHUH, OpTaHU3allKs U IPOBEACHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBIIBIJKEHUE TUIIOTE3bI, BBISIBICHHE
3aBUCUMOCTH MEXIY UCCIIETYEeMbIMU
BEJIMYUHAMU, OOBSICHEHHE MOJTyYEHHBIX
pe3yIbTAaTOB, UCIIOJIB30BAHHBIX HAYUHBIX
MOHATH, TCOPUI U 3aKOHOB, YMEHUE
JieaTh BBIBOJIBI HA OCHOBAHUH
MOJIyYE€HHBIX PE3yJIbTaTOB.

V4 BeIIENATH CYIIECTBEHHBIC MPU3HAKU
BHUPYCOB, KJIETOK MTPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpPraHU3MOB, OCOOEHHOCTHU MPOIECCOB:
0o0OMEHa BEIEeCTB M MPEBPAIECHUS SHEPTUH
B KJIeTKe, (OTOCUHTE3a, MIIACTHUYECKOTO U
HEPTEeTUUECKOr0 0OMEHa, XeMOCHHTE3a,
MHUTO3a, ME03a, OIJI0JJOTBOPEHUS],
Pa3MHOKCHHUS, WHIUBHIYTEHOTO
pa3BUTHA OpraHu3Ma (OHTOT'€HE3);BUIOB,
TOMYJISIIINH, MPOIYIIEHTOB, KOHCYMEHTOB,
PEAYLEHTOB, OMOTEOLIEHO30B B YKOCUCTEM,
0COOEHHOCTH TIPOIIECCOB: HACIEACTBEHHOMN
W3MEHYUBOCTH, ECTECTBEHHOTO 0TOOPA,
BHUJI000pa30BaHuUs, IPUCIIOCOOIEHHOCTH
OpPraHU3MOB, IEHCTBHUS YKOJIOTUIECKUX
(hakTOpOB HA OPTaHU3MBI, IEPEHOCA
BEIIIECTB U MMOTOKA SHEPTUU B
IKOCHUCTEMAaX, aHTPOITOTCHHBIX U3MECHEHUI
B 9KOCHCTEMAaX CBOEH MECTHOCTH,
KpyTroBOpOTa BEIIECTB U
OMOTeOXMMHYECKHX ITMKIOB B Onocdepe.
V5 npuMeHsTh MOTy4YeHHbIE 3HAHUS TS
00BsICHEHHS] OMOJIOTUYECKUX MPOIIECCOB H
SIBJICHUH, JIJIS1 IPUHATHUS TPAKTHIECKUAX
pelieHuil B MOBCEIHEBHOM KU3HU C LIETBIO
oOecrnieueHus 6€30MacHOCTH CBOETO

BBIJIAIOIIUXCSI OTKPBITHSX U
COBPEMEHHBIX HCCIICTOBAHMSIX
B OMOJIOTUH.




3JI0POBbS U 37J0POBbSI OKPYKAIOIINUX
Joei, coOII0IeHUST HOPM IPaMOTHOTO
IIOBEJICHUS B OKPYKaIOLIEH IIPUPOIHOU
cpele, MoHUMaHue HeOOXOIUMOCTH
HCIMOJIb30BAHUS JOCTUKEHUM
COBPEMEHHOM OMOJIOTHU ¥ OMOTEXHOIOTUI
IUIsL PalliOHAIBHOTO
MIPUPOIONOIB30BAHUS.

VY6 pematp sr1eMeHTapHbIC TCHETUYECKHE
3aJla4d Ha MOHO- U TUTUOPUIHOE
CKpEILMBAaHNE, CLIETNIEHHOE HACJIEJOBaHUE,
COCTaBJISITh CXEMbl MOHOTHOPHUIHOTO
CKpEUIMBAaHUS JJIS TIPEICKA3aHUs
HACJIETOBaHUs MPU3HAKOB Y
OPTaHU3MOB;COCTABIISITH CXEMBI IIEPEHOCA
BEIIECTB U YHEPTUU B IKOCHCTEMaX (IeTH
MMATAHUSA).

VY7 BBINOJIHATH IPAKTUUECKHE PAOOTHI,
coOJTro1aTh MpaBuiia Ipu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM
00opyI0BaHUEM.

V8 KpUTHYECKH OIICHUBATH
UHTEPIPETUPOBATH HHPOPMALIHIO
OMOJIOTUYECKOTO CO/IePIKaHUs,
BKJIIOUAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBa
MaccoBoi nH(pOpMaIUU, HAYYHO-
MOITYJISIPHBIE MAaTePUAIIBI ), STUIECKHE
acIIeKTbl COBPEMEHHBIX UCCIIEIOBAaHUH B
OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTHH.
VY9 co3naBaTh cOOCTBEHHbBIE MICHMEHHBIE
U YCTHBIE cO00IIeHUs, 000011as
OMO0JIOTNYECKYI0 HHPOPMAIUIO U3
HECKOJIbKUX UCTOYHHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUNHBIN amnmapar
OMOJIOTHH.

B pamkax mnporpaMmsl

y4eOHOM JUCUUIUIMHBI Yy oOywarommxcs (HOpMHUPYIOTCS

CIICAYIOIUEC TUIYHOCTHBIC U MCTAIIPEAMCTHBIC PC3YJIbTAThI O6y‘leHI/I}IZ

OK

JIngHOCTHEIE PE3YIbTAaThI

MCTaHpC,I[MeTHLIC PE3YIbTAThI

OK 01

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYI0JII00HE;

TOTOBHOCTH K aKTUBHOM JCITSIbHOCTU
TEXHOJIOTHYSCKOM M COITUATLHOM
HaIMpPaBIEHHOCTH, CIOCOOHOCTH
WHUIIMAPOBATH, TUIAHUPOBATH U
CaMOCTOATENbHO BBINOJHATH TAKYIO
JIeITEIbHOCTD

ACTETUYECKOE OTHOUIEHUE K MUPY,
BKJIFOYAst ICTETHKY ObITa, HAYYHOTO U

CaMOCTOSITENNLHO (OPMYITUPOBATEH U
aKTyaJlu3UpoBaTh MpoosIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATH CYIIECTBEHHBIA MTPU3HAK
WJIM OCHOBAHMSI JIsl CPAaBHEHUS,
Kiaccuukanuu u 0000IICHUS;
OTIPEICNATH LENH e TEIbHOCTH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH UX
JIOCTHOKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U




TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy
1 OOIECTBEHHBIX OTHOLICHUH;
TOTOBHOCTB K CAMOBBIPAXKCHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHHE IIPOSBIATH
Ka4eCcTBa TBOPYECKOM JIMYHOCTH

MPOTUBOPEUHS B pAaCCMATPUBAEMBIX
SIBJICHUSAX

CaMOCTOSITEJIbHO OCYIIECTBIISATh
MMO3HABATEIIBHYIO ICATEIbHOCTb,
BBISBJISITH MPOOJIEMBI, CTABUTH U
dbopmyupoBaTh COOCTBEHHBIC 3a/1aUH B
00pa3oBaTeNbHON IeATETBHOCTH U
KU3HCHHBIX CUTYAIHIX;
CaMOCTOSTEILHO COCTABIIATh ILIAH
peIIeHus TPOOIEMBI C yIETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHU;
JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;
pacIIMpsTh paMKH y4eOHOTO TIpeIMeTa
Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA,
BHOCHUTb KOPPEKTUBBI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUMA
JIeSITEIbHOCTH;

OK 02

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTH OCYIICCTBJIATH
IMPOCKTHYIO U UCCIICAOBATCIILCKYHO
ACATCIIbHOCTD HHAWBUIYAJIbHO U B I'PYIIIIC

BJIaJICTh HABBIKAMHU TIOJTYUYCHUS
UHPOPMALIUU M3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIIECTBIISATh
MIOWCK, aHAJIN3, CUCTEMATU3AINIO 1
MHTEPIPETAINI0 HHPOPMALIUU
pa3NIUYHBIX BUAOB U GPopM
NIPEICTABIICHHUS;

CO3/1aBaTh TEKCTHI B PA3IIMYHBIX
dopmarax ¢ y4eToM Ha3Ha4eHUs
MHOPMAIINY 1 LIEIEBOH ayIUTOPHH,
BbIOMpast ONITUMAIIbHYIO (hopMy
NIPEJICTAaBIICHNS U BU3yaJIH3alllu;
UCIOJIb30BaTh CPEICTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI1 B
pelIeHNH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U OpPTraHU3aIIMOHHBIX
3ajiau ¢ coOMroieHueM TpeOoBaHUI
APrOHOMHUKH, TEXHUKH O€301TacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPAaBOBBIX U AITHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;
BJIAJICTh HAaBBIKAMH PACIIO3HABAHUS U
3alMThl HH(pOpPMAIINH,
nH(pOpMaIMOHHOM 0€30MacHOCTH
JMYHOCTH;

CIIOCOOHOCTH ¥ TOTOBHOCTb K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB
pemeHHsT MPaKTHYECKHUX 3a/1a4,
IPUMEHEHMIO PAa3JInYHBIX METO/I0B
TIO3HAHUS;

OK 04

TOTOBHOCTb BECTU COBMECTHYIO
ACATCIIBHOCTD B MHTCPECAX I'PAXKAAHCKOI'O

OCYHECTBIATE KOMMYHHUKAIIMKU BO BCEX
cdepax KHU3HHU;
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o011ecTBa, y4acTBOBaTh B
caMOYTIpaBJIEHUU B 0011e00pa3oBaTeIbLHOM
OpTaHU3aIMH U JIETCKO-IOHOIIIECKUX
OpraHu3aIMsIX;

yYMEHHUE B3aUMOACHCTBOBATH C
COIMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIUSAMU H
Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHHUTapHOU U
BOJIOHTEPCKOH JICATEIILHOCTH;
c(OpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHUS, STHYECKOTO TOBEICHHUS;

pacrio3HaBaTh HeBepOabHbIE CPEICTBA
oOLIeHMs], TOHUMATh 3HaUYeHUE
COLIMANIbHBIX 3HAKOB, PACIO3HABATH
MPEINOCHUTKY KOH(QIUKTHBIX CUTYalul
U CMATYATh KOH(DIUKTHL;
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh
CMSr4aTh KOH(JIMKTHBIE CUTYalluH;
JieN1aTh OCO3HAHHBIN BBIOOD,
apryMEHTHPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHHUE;
OLICHUBATh MPHUOOPETEHHBIN OIBIT;
c1oco0CcTBOBaTh (POPMHUPOBAHUIO U
MPOSIBJIICHUIO IIUPOKOH SPyAUIIIH B
pa3HbIX 00JaCTIX 3HaHUH, IOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTeIbHBIN U
KyJIbTYPHBIH YPOBEHB;

JIaBaTh OIICHKY HOBBIM CUTYAIIHsIM,
BHOCHUTBH KOPPEKTUBBI B JICITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
HEJISIM;

BJIa/IETh HABBIKAMU MO3HABATEIHHOM
pedaexkcun Kak 0CO3HaAHUS
COBEpIIaeMbIX JIEHCTBUN U
MBICITUTEIBHBIX TPOILIECCOB, NX
pE3yJIbTaTOB M OCHOBAHMIA;
MCTIOJIB30BATh MPUEMBI PEQIICKCUU TSI
OIICHKHU CUTYyAaIlH, BHIOOpAa BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKU U
CBOEBPEMEHHO NMPHUHUMATH PEIICHUS 110
UX CHIDKEHUIO;

COLIMATBHBIX HABBIKOB, BKITFOYAIOIITIX
CHOCOOHOCTh BBICTPAaUBaTh OTHOIIEHUS C
JIPYTUMHU JIFOJIbMH, 3200 THTHCH,
HPOSIBIIATH UHTEPEC U pa3pelaTh
KOH()JIMKTHI;

IpUHUMATh ce0s, TOHUMas CBOU
HE/IOCTAaTKU M IOCTOMHCTBA,

MPUHUMATHh MOTHBBI U apPTYMEHTHI
JIPYTUX JIOACH TIPU aHaJIM3€e Pe3yTbTaTOB
JeSITeTbHOCTH;

MIPU3HABAThH CBOE MPABO U MPABO JAPYTUX
JIOJIeH Ha OIIMOKH,

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3MIIMU JIPYTOTO YelIoBeKa

OK 07

c(OPMHUPOBAHHOCTH 3KOJIOTHYECKOMN
KYJIbTYpbl, IOHUMAaHHUE BIUSHUS
COLIMAIBHO-?KOHOMUYECKHX ITPOLIECCOB Ha
COCTOSIHUE MPUPOJHON U COMAIIBHOU
Cpelbl, 0OCO3HaHUE TTI00aIbHOTO XapakTepa
IKOJIOTHYECKUX TPOOIIEM;

IIJJAHUPOBAHUE U OCYIIECTBICHUE

BJIaJACTh HAaBBIKAMH MMO3HaBATEIILHON
pedIieKcHn Kak 0CO3HaHUS
COBEpIIAEMbIX JECUCTBUU U
MBICJIUTEIIbHBIX ITPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh IPUEMBI pehIeKCUU st
OILICHKHU CHUTYAaIlH, BIOOpa BEPHOTO




JICWCTBUI B OKPY’KAIOLLEH Cpelle Ha
OCHOBE 3HaHUS 1I€JI€H YCTOMYMBOTO
Pa3BUTHS YEJIIOBEUECTBA;

AKTUBHOE HEMPUSTHE ICUCTBUN,
MPUHOCSIINX BPE OKPYKAKOLIEN CPELE;
YMEHHE MPOTHO3UPOBATH
HEOJIaroNMPUATHBIC YKOJIOTUIESCKUE
IIOCJIEICTBUS TIPEANIPUHUMAEMBIX
JEUCTBUMN, IPEAOTBPALIATh UX;
pacUIMpEeHHE OIbITa IEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

peLICHuS;
BJIaJICTh HaBBIKAMH y4eOHO-
HCCIIEN0BATEIBCKON U IIPOEKTHON
JeATeIbHOCTH, HABBIKAMU Pa3peIICHHS
npooem;

CaMOpEeTyJIMPOBAHUSI, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE TIPUHUMATh
OTBETCTBEHHOCTbH 32 CBOE TIOBE/ICHHE,
CHOCOOHOCTH aJJTallTUPOBATHCS K
HYMOIMOHATBHBIM H3MEHEHUSM U
IIPOSABIIATE THOKOCTB, OBITH OTKPBITHIM
HOBOMY.




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIUTLJIMHBI

2.1. O6beM y4eOHON AUCIUIUTUHBI M BUbI y4eOHOW paboThI

Buj yueOHoi1 padoThl

O0beM yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOM JUCIUNIMHBI 68
OcHOBHOe coiep:KaHue

B TOM YHCIIE:

TEOpeTUIeCcKoe 00ydeHne 48
MIPaKTUYECKHUE 3aHATHS 8
IIpodeccnonaibHO-OpHMEHTUPOBAHHOE COIEeP:KAHUE

TeopeTudeckoe o0ydeHue 8
MPaKTUYECKHE 3aHATUS 4
CamocrosiTeibHast padoTa 4

HpOMe)KYTOqHaH arrecranus B BUAC APYTrux q)OpM KOHTPOJIA
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2.2. TemaTnueckuii niian u coaep:xanue nucuunauabl b/1.08 BUOJIOI'UA

Haumenosanue O0BeM Kongsl
CopneprxaHue yueOHOro MaTepualla, caMoCcTosITeNbHas paboTa 00ydaromuxcs .
pa3JesnoB U TEM 9acoB KOMITETEHITUIA
Paznen 1. CoBpemenHas OMOJIOTHs — KOMIUIEKCHAsI HayKa 2
Tema 1.1. Copneprxanue yueOHOTo MaTepuaa 2 OK 02
buonorus xak 1.11 | buonoruss kak Hayka. CBs3b OWONOrHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U JAPYTUMU
Hayka. J)KuBble €CTECTBEHHBIMM Haykamu, ¢uiocopuei, 3TUKOW, 3cTeTukoil u npaBoM. Ponp Ouosoruu B
CHCTEMBI U HX (bopMHpPOBaHNN COBPEMEHHON HAYYHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HAYK.
OpraHu3anus. 1.1.2 | Meroabl mno3HaHMsS KUBOM MpPHUPOJBl (HAONIIOJEHHE, SKCIIEPUMEHT, OIHUCAaHUE, H3MEpEeHHe,
KJaccu(uKanus, MOIEIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).
1.1.3 | Xussle cucrtembl (OnocHcTEMBI) KaK MpeAMET u3ydeHust Ouonoruu. OTIUYMe >KUBBIX CHCTEM OT
HEOPraHU4eCcKOW MPUPOIbI.
1.14 | CgoiictBa OmocucreM M HMX pa3HooOpa3ue. YPOBHU OpraHu3aluud OHMOCHCTEM: MOJEKYJSPHBIU,
KJICTOYHBIH, TKaHEBBIM, OpraHU3MEHHBIM, HONYJIALIMOHHO-BHJIOBOM, 9KOCHUCTEMHBIN
(buoreorneHOTHYECKHI ), OMOC(EPHBIN.
Pazpen 2. [luTonorus — Hayka O KJIETKe 10
Tema 2.1. Copepxanue yueOHOro MaTepuana 2 OK 01
XHUMHECKH 2.1.1 | XuMHUYECKHUH COCTAB KIIETKH. XUMHYECKHE DIEMEHThI: MAKPOJIEMEHTBI, MUKPOIJIEMEHTHI. Bozia 1 OK 02
COCTaB KJICTKH. MUHepasbHbIE BellecTBa. DYHKIMH BOIbI U MUHEPAIbHBIX BENIECTB B KieTke. [loiepxanne OK 04
OCMOTHYECKOro OanaHca.
212 benku. Cocta u crpoeHue 0eJIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OesikoB. HesameHumblie 1
3aMEHUMbIE€ AMUHOKHCIOTEl. AMMHOKHUCIIOTHBIM COCTaB. Y POBHU CTPYKTYphl OEITKOBON MOJIEKYJIbI
(mepBUYHasI, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE CBOMCTBA OEIIKOB.
buonornueckue GpyHKIUU OENKOB.
2.1.3 ®epMeHTHI — OuoJIorHuecKue karaiau3aropbl. CTpoeHue hepMeHTa: aKTUBHBIN EHTp, cyOcTpaTHas
cnenupuyHocTs. KodpepmenTsl. OTinuns GepMeHTOB OT HEOPTAaHUYECKUX KaTaIN3aTOPOB.
214 YrneBopl: MOHOCAaxapu bl (TIOK03a, prd03a U e30Kcupr003a), Irucaxapuasl (caxapos3a, JaKTo3a)

U nmoJicaxapuibl (KanMaJ'I, TI''IMKOI'CH, uemnono3a). buonorunuyeckue (I)YHKI_II/II/I YTJIICBOOAOB.
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2.15

Jlunuasl: Tpuraunepusl, pochonunuabl, crepousl. I'uapodunsHo-ruapodoOHbIe CBOMCTBA.
buonornyeckue pynkunu munuaoB. CpaBHEHHE YIIICBOOB, OSIKOB U JIMIH/IOB KaK HCTOYHHUKOB
SHEPTHUH.

2.16

Hyxneunossie kucnotsl: JIHK n PHK. HyxiieoTuibl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT. CTpoeHHE
u ¢pyuknun JJHK. Ctpoenne u dpynkuu PHK. Bugsr PHK.
AT®: crpoenue u GyHKIIMUA. BuTamMuHbI.

Tema 2.2. Coneprxkanue yu4eOHOT0 MaTepurasia OK 01
Crpoerue u 2.2.1 | Knerka Kak nenoctHas xusas cuctema. OOIue IpU3HAKK KJIETOK: 3aMKHYTas Hapy»KHast MeMOpaHa, OK 02
(ynxunm KIeTku. mostekyabl JIHK kak reHeTudeckuii anmapar, cucteMa CHHTe3a OelKa. OK 04
2.2.2 Tunbl KIETOK: 3yKapruoTH4ecKas U pokapuoTuueckas. OCOOEHHOCTU CTPOEHUS IPOKAPHUOTUUYECKON
kietku. Knerounas crenka Oakrepuii. CTpoeHHe 3yKapuOTHUECKOH KiIeTKH. OCHOBHBIE OTINYHUS
PacTUTENbHOM, YKUBOTHOM U TPUOHOM KIIETKH.
2.2.3 | IloBepXHOCTHBIC CTPYKTYPhI KJIETOK — KJICTOUHAsI CTCHKA, [NIMKOKAJIHMKC, UX (DYHKIIHH.
[Tna3marndeckas memOpana, e€ cBoiictBa u QyHKIH. LuTommazma u e€ opraHouIbI.
2.2.4 | HememMOpaHHBIE OpPraHOUIBI KJICTKH: PUOOCOMBI, KIICTOUHBIN LIEHTP, IEHTPUOIIH, PECHUYKH,
KryTukd. OyHKIIMY OPraHOMI0B KJIETKU. BKitoueHwus.
2.2.5 | OnnomemOpanubie opranouasl kinetku: DI1C, anmapaT [onbku, TM30COMBI.
2.2.6 | [lonyaBTOHOMHBIC OPTaHOM/IBI KIIETKU: MUTOXOHIPUH, TUIACTUIBI. [IpoHCX0KIeHUEe MUTOXOHIPUI U
utacTua. Buabl miactu.
2.2.7 Anpo — perynsTopHblii HeHTp KiaeTku. CTpoeHue siipa: siaepHas 000J104Ka, KapuoIia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.
TpaHCTIOPT BEIIECTB B KIIETKE.
[Mpaktiueckoe 3ansaTie Nel. M3ydeHune cTpoeHuUs KIETOK paCTEHHA, )KUBOTHBIX M OaKTEpHUH 0]l MUKPOCKOIIOM Ha TOTOBBIX OK 04
MHUKpOTpenapaTax 1 Ux OIHCaHue.
Tema 2.3. Coneprxanue yueOHOro MaTepuasa OK 01
KuznenesiteabHo | 9 3 q DHepretudeckuii 0oMeH. OOMEH BEIECTB, UM META00IU3M. ACCUMUIALHS (IUTACTHIECKUH 0OMEH) OK 02
CTH KJIETKH. ¥ TIUCCUMMUIISLHS (SHEPreTHUECKHiA 0OMEH) — JIBE CTOPOHKI €IMHOrO Mpoliecca MeTabonusMa. Posb OK 04
3aKOHOB COXPaHEHHs BEIECTB M YHEPTUH B IOHMMaHHU MeTaboIM3Ma.
2.3.2 Tumnbl oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpodHbIi. Poib pepmeHToB B 00MeHe BelecTB U
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MPEBPAIICHIH YHEPTUU B KJIIETKE. DHEpreTHUecKuil 0OMeH B KJIeTKe. Paciernienne BenecTs,
BbIJIEJICHHE U aKKYMYJIMPOBAHHE SHEPTUU B KJIETKe. DTallbl S3HepreTu4eckoro oomMena. [ ukonus.

2.3.3 | bpoxxenue u ero Bupl. KuciopoHoe OKUCICHUE, WK KIETOYHOE JbixaHue. OKUCIUTEIbHOES
dochopmmmpoBanre. DPPEKTUBHOCT SHEPrETUIESCKOTO OOMEHA.

234 ®orocunTte3. CBeToBas u TeMHOBast pa3wl hoTocuHTesa. Peaknuu dhotocunTe3a. I (HeKTHBHOCT
¢dorocunTe3a. 3HaueHHe GOTOCHHTE3A JIJIsl )KU3HU Ha 3emiie. BimsiHue yciioBuii cpeasl Ha
(doTocuHTE3 ¥ CIIOCOOBI MOBBIIICHUS €0 MTPOTYKTHBHOCTH

y KyJbTypHBIX PaCTCHUH.

2.35 XeMocHuHTe3. XeMOCUHTE3UpYIoLe OakTepun. 3HaueHue XeMOCUHTE3a JUIsl )KU3HU Ha 3eMJle.

Tema 2.4. Coneprxanue yueOHOT0 MaTeprasa 2 OK 01
Peakuun 2.4.1 | Peakuuu MaTpu4HOro cunTe3a. I enetnueckas uadopmanus u JJHK. Peanuzanus reHeTHuecKoil OK 02
MaTpuaHOTO uHpOpMaLH B KieTke. [ eHeTHYecKknii Ko M ero cBoicTBa. OK 04
CUHTE3a.
24.2 Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsmus — 6nocunTes 6enka. Jtarbl TPaHCISLUH.
KoaupoBanue amunokuciot. Poib pubocom B OnocuHTe3e OemKa.
24.3 Hexnerounsie ¢popmsl sxu3an — Bupycel. Mctopus otkpsitus Bupycos (1.W. ViBanoBckuii).
Oco0eHHOCTH CTPOEHUS U KU3HEHHBIN LUKI BUpYycoB. bakTepuodaru.
244 bonesnu pacTeHwuii, )KUBOTHBIX U YETIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc ummyHoaepumura
yenoseka (BUY) — Bo30yautens CITNJa. OOpaTHas TpaHCKPHUIILKS, peBEpTa3a U UHTErpasa.
[IpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHUIM.
Paznen 3. PazMHOXKEHME U pa3BUTHE OPraHU3MOB 8
Tema 3.1. Coneprxanue yueOHOro MaTepuaa OK 01
Ku3HEHHBIH MK 13 1 1 | Kieroumbiii LMK, WIK KU3HEHHBIH UK KineTkd. MHTepdasa u Mutos. IIporecchl, NPOTEKAOIIKE B 2 OK 02
KJIETKH. OK 04

unTepdaze. Pernmukanus — peakuus matpuyHoro cunrtesa JJHK. Ctpoenne xpomocom.
XpOMOCOMHBIM HabOp — KapuoTUI. JIUIIONIHBIN U TalUIOUAHBI XPOMOCOMHBIE HAOOPBI.
XpomaTuasl.

3.1.2 I_[I/ITO.IIOF MYCCKUC OCHOBLI PaA3MHOKCHHA U HHAUBHUIYAJIbHOI'O PA3BUTHA OPTaHHU3MOB.

3.1.3 [enenue knetkn — muto3. Ctagum muto3a. IIpouecchl, mponcxoadiuye Ha pa3HbIX CTaUsAX MUTO3A.
buonoruueckuii cmpica mutoza.llporpaMmmupyemast rudesb KI€TKH — allonTo3.
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3.14

Meiioz. Ctaauu meitosa. [Iponeccsl, mpoucxoasuine Ha craausx Merosa. [loBenenue xpoMocom B
Meiioze. Kpoccunrosep. buonornueckuii CMbICI M 3HAYEHHUE MEil03a.

Tema 3.2. Coneprxkanue yuyeOHOT0 MaTepurasia 2 OK 01
Pasmuosxenue 3.2.1 @®opMBbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe U MojioBoe. Bupl 6ecnonoro pa3MHOKEHUS: JelIeHUue OK 02
KHBBIX HAJIBOE, TOYKOBAaHHUE OJTHO M MHOTOKJIETOYHBIX, CIOPOOOPa30BaHMUE, BEr€TATHBHOE PA3MHOKEHHE. OK 04
OpraHn3sMOB. HckyccTBeHHOE KJIIOHUPOBAHHUE OPraHU3MOB, €0 3HAUYEHUE JIJISI CENIEKIIUU.
3.2.2 [TomoBoe pa3MHOKEHHUE, €T0 OTINYHS OT Oecrosioro. ['ameToreHnes — mpoiecc 00pa3oBaHus
MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIC JKene3bl: CEMEHHUKU U STUIHUKH.
3.2.3 OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIIepMaTo30u/I, SIUIEKJIETKa) — CIIepMaTOreHe3
1 ooreHes. OcoO0EHHOCTH CTPOEHUS STHIEKIETOK U CIIEPMAaTO30M10B.
3.24 OmnogorBopenue. [laprenorenes.
Tema 3.3. Copepxanue yueOHOro MaTepuana 2 OK 01
Wnmsunyaisioe |33 1 NuauBuayanbHOe pa3BUTHE (OHTOT€HE3). DMOpUOHAIBHOE pa3BUTHE (3MOpHOreHe3). DTarbl OK 02
pasBUTHC SMOPHUOHAIIBHOTO Pa3BUTHSI Y TTO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYJIALINS, OPTaHOTeHE3. OK 04
OpPTaHH3MOB.
3.3.2 [TocTamOproHansHOE pa3BuTHE. TUIBI TOCTIMOPUOHATBHOTO PA3BUTHS: TIPSIMOE, HEMPSIMOE
(mmunHOYHOE). BiinsHue cpepl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH
BPOXKAEHHBIE YPOJICTBA.
3.3.3 Poct u pa3Butue pacteHuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOSCHUE CEMEHH, CTaIUU Pa3BUTHSL.
IIpakTuyeckoe 3ansiTue Ne2. Pemenue 3axa4 no reme «bnocunres 6esnkay», « JHepreTudecKuii 00MeH». 2 OK 01
Paznen 4. 'eneTuka u cenexuus 14
Tema 4.1. Copepxanne yueOHOTO MaTepHana 2 OK 01
3axoHOMepHOCTH |41 1 [IpenmeT u 3aga4u reHeTuky. VicTopus pa3BuTHs reHeTUKH. Posb nuronorun OK 02
HaCIeCTBCHHOCTH. ¥ SMOPHOJIOTUH B CTAHOBJICHHH I'eHETHKH. BKIal pOCCHICKUX U 3apyOeKHBIX YIEHBIX OK 04
B Pa3BUTHE TEHETUKU. MeTOIbl TeHETUKH (THOPHIOIOTUYCCKUH, IIATOTCHETUISCKUH, MOJICKYJISIPHO-
reHeTudeckuit). OCHOBHBIC TCHETUYECKUE TIOHATHUS. | eHeTHIecKast CHMBOJIMKA, HCIIOJIb3yeMasi B
CXEMax CKpEeIIMBaHHII.
41.2 3aKOHOMEPHOCTH HACJIEIOBAHUS PU3HAKOB, ycTaHOBICHHBIC ['. Mennenem. MoHorubpuiHoe

CKpellrBaHue. 3aKOH eAMHO00pa3us ruOpua0B nepBoro nokoseHus. [lpaBuno qoMuHUpOBaHMUSL.
3aKOH pacIleIUIeHHs IPU3HAKOB. [ nnore3a unctotel ramet. [1oIHOE U HEMOJIHOE TOMUHUPOBAHUE.
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4.1.3

Jurubpuinoe ckpeuBanye. 3aKOH He3aBUCUMOT0 HAacJIeI0BaHUs pU3HaKoB. LluTorenernueckue
OCHOBBI IUTMOPUIHOTO CKpeLIMBaHus. AHaIU3Upyollee ckpelnBanue. Vcnonbp3oBanue
AQHAJIM3UPYIOIIET0 CKPELIUBAHUS Ul OIPE/IEIEHHs] TEHOTUIIA OCOOH.

Tema 4.2. Copepxanne yaeOHOTO MaTepuana OK 01
Cuenutennoe 421 Pa6ora T. Moprana no cuenjieHHOMY HaciaeA0BaHUI0 reHoB. HapyieHue ciernyienus reHOB B OK 02
HacaenoBatHne pe3ylibTaTe KPOCCHHTOBEpA. OK 04
MPU3HAKOB.
4.2.2 XpoMOCOMHas TeOpHsl HACJIEICTBEHHOCTH. | eHeTHUecKne KapThl.
4.2.3 ['eneruka nosia. XpoMoCOMHOE OMpeiesieHre Moja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHble 1 rereporaMeTHbie opranu3Mbl. HacinenoBanue npusHakoB, CHEIIICHHBIX C TTOJIOM.
CamocTtosTenbpHas pabota o0ydaronuxcs
CP Nel. CocraBieHue CXeMbl 110 TEME: « AHAINU3 POIOCIOBHBIX YEJIOBEKAY.
Tewma 4.3. Copepxanne yaeOHOT0 MaTepuana OK 01
3aKOHOMEPHOCTH 1431 | JI3MeHUHBOCTS. Byl H3MEHUMBOCTH: HEHAC/IEACTBEHHAS M HAc/IeACTBeHHas. Posb cpesl B OK 02
MSMCHUHUBOCTH. HEHACJIEICTBEHHOM M3MEHYUBOCTH. OK 04
4.3.2 XapakTepucTuka MOAU(PUKAIIMOHHON U3MEHUNBOCTH. BapralilnoHHbBIN psAl 1 BapUallMOHHAS KPUBas.
Hopwma peakiuu npusHaka. KonmnuecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU U UX HOPMA PEaKIIMH.
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUUBOCTH.
433 Hacnencrsennas, Wi reHOTUINYECKast, U3MEHUNBOCTL. KoMOMHAaTUBHAS N3MEHYUBOCTEL. Melio3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON N3MEHYUBOCTH.
4.3.4 MyTannonHast u3MeHUYUBOCTh. Kitaccudukanus MyTanuii: reHHbIe, XpPOMOCOMHEBIE, TEHOMHBIE.
YacroTa u npuunHbl MyTanuil. MyTtareHHsle (PakToOpBbI.
4.3.5 3aKOH rOMOJIOTMUECKUX PSAJIOB B HacaeAcTBeHHON usmenunBocty H.M. BaBunoga.
4.3.6 Buesinepnas HaclieICTBEHHOCTh U U3MEHYHBOCTb.
Tema 4.4. Coneprxanne ydeOHOT0 MaTepurana OK 01
P'enernxa 4.4.1 | I'eneruxa yenoseka. Kapuorun yenosexa. OCHOBHBIE METOIBI T€HETUKHU YEIOBEKA: OK 02
YyeJIoBeKa. OK 04

reHeaoTHYeCcKuil, OJTM3HEIIOBBIN, IIMTOTC€HETUIECKHII, OMOXUMHYECKH, MOJIEKYJISIPHO-
T€HETUYECKUH.
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4.4.2

CoBpeMeHHOE ONpeIeTICHNE TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUITMPOBAHUE, B TOM
yucnie ¢ nomompio I11P-ananmm3a.

443 HacaencrBennsle 3a001eBanus YeI0BEKa: TeHHbBIE 001e3HM, 00JIE3HN C HACIEACTBEHHOM
MPEIPaCIONOKEHHOCTHI0, XpPOMOCOMHBIE O0sie3HH. COMaTHYeCKUE U FeHepaTUBHbBIE MyTallUH.
Ct1BOJI0BBIE KIETKH. MEIUKO-TEHETUUECKOE KOHCYIbTUPOBAHHE.
4.4.4 3HaueHUE MEIUIIMHCKON T'eHETHKY B IPEOTBPAIICHUH U JICUCHUH T€HETHYECKHUX 3a00IeBaHUI
YyeloBeKa.
4.4.5 [TpuHIMITEI 370pOBOTO 00pa3a )KM3HHU YeIOBEKa B COOTBETCTBYIONICH CIIeUanbHOCTH (podeccun),
JTUArHOCTHKY, MPOPHIAKTUKH U JICUEHUS TeHETUYECKUX OOoJe3HeH.
IIpakTnyeckoe 3ansitue Ne3. Pemenue 3a1a4 1o reHeTuke. 2 OK 01
Tema 4.5. Copepxanue yueOHOro MaTepuana 2 OK 01
Cenexuus 45.1 | Cenekuus Kak HayKa U mpoiiecc. 3apoxKIeHHe celeKInu 1 joMecTukanus. Yuenue H.M. Bapunosa OK 02
OpraHH3MOB. 0 LIEHTPaX IIPOUCXOKIECHHS U MHOI000Opa3us KyJIbTyPHBIX pacTeHHid. L{eHTphI IPOUCXOKICH S OK 04
Ocnosbl JIOMAIIHKX KMBOTHBIX. COPT, MOPOIA, INTaMM.
OMOTEXHOJIOTHH. = » -
45.2 CoBpeMeHHbIE METO/BI CeJIEKIIMHU. MaccOBbIN U MHIMBUYaJIbHBIH OTOOPHI CEJIEKIIUU PAaCTEHUN U
KUBOTHBIX. OlleHKa SKcTepbepa. bin3kopoacTBEeHHOE CKpelTMBaHUE — MHOpUIUHT. YncTas IMHUS.
CkpenuBaHue YuCThIX JIMHUHN. ['eTeposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpeluBaHuE —
ayTOpunuur. Otganénnas rubpuauzanus u e€ ycnexu. VIcKkycCTBEHHBIN MyTareHe3 U Moxy4eHue
MONUTUIONOB. JIOCTHKEHUS CEeNeKIIUU PACTEeHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.
453 buoTtexHonorus kak orpacib Tpou3BOACTBa. [ eHHAst HH)KEHEepUs. DTarbl CO3aHus
pexomOunanTHoil JIHK u Tpancrennsix opranuzmoB. Kinerounas nnxenepus. Knerounsie
KyJbTYpbl. MUKPOKIIOHAJIbHOE pa3MHOKeHue pacTeHuil. KiloHMpoBaHuE BICOKONPOAYKTHBHBIX
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U dTHUecKue npodiemsl. MO —
TeHETHYECKH MOIU(PHUIINPOBAHHBIE OPTaHU3MBI.
[IpomexyTouHas aTTecTalys Mo AUCHUILUINHE B BUJE APYTUX POPM KOHTPOIIS 2
Paznen 5. DBomtouust OpraHMuecKoro Mupa 14
Tewma 5.1. Coneprxanne ydeOHOT0 MaTepurana 2 OK 01
Vcropns 5.1.1 | [IpeanochUIKY BO3ZHUKHOBEHHS SBOIIOLMOHHON TEOPUH. DBOJIONMOHHAS TEOPUS M €€ MECTO B OK 02
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IBOJIFOLIMOHHOTO
YUEHHUS.

O6uonoruu. BiusiHue 3BOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

5.12

CBuaeTensCTBa IBOTIONMH. [1aeoOHTOIOrHYECKHUE: TOCIEI0BATEILHOCTD MOSIBICHUS BHJIOB B
MAJICOHTOJIOTUIECKON JICTOIUCH, TIepexoiHbIe (popmbl. buoreorpadudeckne: CXOICTBO U Pa3IHINe
dayH u G0p MAaTEPUKOB U OCTPOBOB.

5.1.3

Opontonmonnas teopus Y. Jlapsuna. [Ipeanocsiiky BO3HUKHOBEHUS JapBUHU3MA. JIBIDKYIIHE CUIIBI
IBOJIIOIIMU BUJIOB 110 J[apBuHY (M30BITOYHOE PA3MHOKECHHE MIPH OTPAHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHKE, ECTECTBEHHBIN 0TOOpP). CHHTEeTHYEeCKas
teopus 3BosroIHH (CTD) u €€ OCHOBHBIE TTOJIOKEHUS.

5.14

MaxkposBomorus. DopMbl SBOIIONUH: (UiIeTHYecKasi, TMBEPreHTHas, KOHBEepreHTHas,
napajuienapHas. HeoOpaTuMocTh 3BOMIOIMH.

5.15

[IpoucxoxaeHue oT HeCIEHAIU3UPOBAHHBIX TpeKoB. [Iporpeccupyrorias crernuain3anus.
AnanTuBHas paguarus.

OK 04

Tema 5.2.
Mukpo3BoIIOIHS.

Copepxanue yueOHOro MaTepuana

5.2.1

[Tomymsimus Kak eAMHKIIA BUA U SBOIONMH. [[BroKyIe cuibl (aKkToOphl) SBOIOIMH BUIOB B
pUPOJIE.

522

MyTanuMoHHBINA IpOLEcC U KOMOMHATUBHAS U3MEHUYHUBOCTH. [lonmyisinOHHbIE BOJIHBI U Apei( TeHOoB.
N3omanms u Murpanusi.
EcrectBeHHbIi 0TO0p — Hanpassonuil pakTop 3BoIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

5.2.3

[TprcnocoO1eHHOCTh OPraHU3MOB KaK pe3ybTat 3BoroHU. [Ipumeps! mpucnocobiaeHuit y
OpraHu3MoB. ApoMOp(03bl U UANO0AAANTALIUN.
Bun u BunooGpaszoBanue. Kpurepun Buna. OcHOBHBIE (OPMBI BUI000pa30BaHUS.

OK 01
OK 02
OK 04

Tema 5.3.
MakposBonronus.

Copepxanne yueOHOTO MaTepHana

5.3.1

MaKpO3BOJ'II-OI_[I/ISL Metoapl N3YYUCHUS SBOJIFOIHH. 3M6pI/IOHOFI/I‘{eCKHel CXOACTBA U pa3JINInA
3M6pI/IOHOB Pa3HBIX BUAOB TIO3BOHOYHBIX.

5.3.2

CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AaHAJIOTHYHbIE, Py IMMEHTApHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIISIpPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIE€ICTBEHHOCTH U OCHOBHBIX
MeTa0OoIMUECKUX MyTel y BceX opraHu3mMoB. DOpMbI 3BONIIOLUN: (HIIETHYECKAs, TUBEpreHTHas,
KOHBEpreHTHas1, napasiensHas. HeoOpaTuMocTs 3BOMIOLMN.

OK 01
OK 02
OK 04
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5.3.3

[IpoucxoxaeHue oT HeclieMaNU3UPOBAaHHBIX NpeaAKoB. [Iporpeccupyromas cnenuain3amnys.
AnantuBHas paauanysl.

[Tpaktrueckoe 3ansaTue Ned. CpaBHEHHE BHUAOB 110 MOpdoiornueckoMy Kputeputo. Onrucanue npucrnoco0JeHHOCTH OpraHu3Ma 1 OK 01,
€€ OTHOCUTEJIBHOTO XapaKTepa. OK 07
Tema 5.4. Coneprxkanue yuyeOHOT0 MaTepurasia OK 01
BosHuKHOBeHHE 54.1 JloHay4HbIe NPeJICTABICHUS O 3apOXKICHUN KU3HU. HayuHble ruoTe3s BOSHUKHOBEHMS KHU3HH Ha OK 02
KU3HA Ha 3eMIte. 3emite: abuOreHe3 M MAaHCIEPMUSL. OK 04
5.4.2 Xumuueckas 3Bomonns. AOMOTEeHHBII CHHTE3 OPraHMYECKUX BEIECTB U3 HEOPTaHUYECKUX.
OKCHepUMEHTAIbHOE MOATBEPKACHUE XUMUUECKON 3BOJIIOLIUU.
54.3 Hauanbnble sTanbl Ononoruyueckoii sBostorun. I nnoreza PHK-mupa. ®opmupoBanne MeOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE IIPOTOKJIETKH. [lepBbie KieTku 1 ux 3Boironus. DopMupoBaHue
OCHOBHBIX I'pyTI KUBbIX OPTraHU3MOB.
Tema 5.5. Copepxanne yaeOHOT0 MaTepuana OK 01
PasBuTHe KMSHA  |551 | Paspurue skusnu Ha 3emie 1o spam 1 nepuotam. Karapxeii. Apxeiickast 1 poTepo3oiickas pbl. OK 02
Ha 3emute. [Taneo3zoiickas spa u e€ nepuopl: KeMOPUICKUN, OPIOBUKCKUI, CUITYPHUIICKUH, IEBOHCKUH, OK 04
KaMEHHOYTOJIbHBIN, [IEPMCKHM.
55.2 Me3o3oiickas spa 1 €€ epruoabl: TPHACOBBIN, IOPCKUH, MEJIIOBOM.
55.3 Kaitno3oiickas spa u €€ mepuo/bl: MajJeoreHOBbIN, HEOTEHOBBIN, AHTPOTIOTEHOBHIH.
5.5.4 XapakTepHucTUKa KJIMMaTa U reoJ0rH4eCKUX MporeccoB. ApoMop(do3bl y pacTeHUM U )KUBOTHBIX.
[TostBneHne, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.
5.55 CucreMa OpraHu4ECKOro MMpa Kak OTpakeHUe 3BOMOLIUN. OCHOBHBIE CUCTEMATHYECKUE TPYTIIIbI
OpraHU3MOB.
[IpakTnueckoe 3anarue Ne5. OCHOBHBIE Talbl HBOJIIOLMH PACTUTEIBHOTO U )KUBOTHOTO MHPA. OK 02
Pasznen 6. DBoronusg yeioBeka
Tema 6.1. Coneprxanue yueOHOro MaTepuasa OK 01
AHTPOTIONOTHS. 6.1.1 | AnTponosnorus Kak Hayka. PasBuTHe NpeIcTaBIeHui O TPOMCXOKIEHUH YeTOBeKa. MeTOIbI OK 02
OK 04

HN3YUYCHUS aHTPOIIOICHE3A. CXOJICTBa " pasjinuus 4CJIOBEKA U )KUBOTHBIX. CucremaTH4eckKoe
ITOJIOKCHHUEC YCIIOBCKA.
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6.1.2

JBmwxymue cuisl ((hakTopel) aHTpororeHe3a. HacneacTBeHHast ©3MEHYMBOCTD U €CTECTBEHHBIH
ot0op. Ob1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYIUil TPY/la, MBIIIIICHUE, PEYb.

6.1.3

OcHOBHBIE CTaIUU U BETBY 3BOJIOLMY YEJIOBEKA: aBCTPANIONUTEKHU, Yenosek ymensiil, Yenosek
IPAMOXOJAIIUH, YenoBeK HeaHIepTAIbCKUM, YenoBek pa3yMHbii. Haxoaku HCKOmaeMsbIX OCTaTKOB,
BpeMs CyLIECTBOBaHMsI, 00J1aCTh pacpOCTpaHeHusl, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HH, OPY s

Tema 6.2. Coneprxkanue yuyeOHOT0 MaTepurasia 2 OK 01
Ososouus 6.2.1 Yenoseueckue packl. OCHOBHBIC OOJIBIIIE PAchl: €BPOICOHTIHAS (€Bpa3uiicKasi), HErpo- OK 02
COBPEMCHHOTO aBcTpasion Has (YKBATOpHAIbHAS), MOHIOJIOUIHAS (A3HATCKO-aMEPUKAHCKAs ). OK 04
YeJIOBEKA.
6.2.2 UYepTsl MPUCTIOCOOIEHHOCTH MPEICTABUTEICH YeTIOBEYECKHUX Pac K YCIOBHUIM CYIIECTBOBAHUSI.
6.2.3 EnuncTBo uenoBeueckux pac. Kpuruka pacusma.
Paznen 7. Okonorus kak Hayka 16
Tema 7.1. Copepxanue yueOHOr0o MaTepuana 2 OK 01
OCHOBBI OKOIIOTHH. |7 1 1 3agauu ¥ pas3zessl 3KOJI0rMU. MeTo/1bl SKOJIOTHYECKUX UCCIIE0OBaHUH. OK 04
OK 07
7.1.2 DKOJIOrH4ecKkoe MUPOBO33pEHHE COBPEMEHHOT'O YeJIOBEKa.
7.1.3 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEPKaHUe: DKOJIOTHs CIEUaTbHOCTH.
Tema 7.2. Coneprxanue yueOHOro MaTepuasa 2 OK 02
Opranusmel u 7.2.1 Cpenpbl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3EMHO-BO3/AyIIHAsI, IOYBEHHAsl, BHyTPUOpPTraHU3MEHHas!. OK 07
OKPY KaIoLas
cpena 7.2.2 Oxonoruyeckue paxtopsl. Knaccudukaius 3xonorndeckux (pakTopos: abMOTUYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTHIECKUX (PAKTOPOB HA OPTaHU3MBI.
AbuoTnueckue (GpakTopbl: CBET, TEMIEpaTypa, BlaxHocTb. PoronepuoansM. [Ipucnocobienus
OpPTraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (PaKTOPOB. BHOJIOTHUECKUE PUTMEI.
7.2.3 buoTtnueckue paxkTopsl. Buasl 6MOTHYECKUX B3aMMOACHCTBUN: KOHKYPEHIINS, XUIHUYECTBO,
cumOuno3 u ero Gpopmsl. [lapazutusm, Kkooneparys, MyTyaan3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaXJeOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHue OMOTUYECKUX B3aMMOICHCTBHM JUIs
CYIIECTBOBAHHS OPTaHU3MOB B MPHUPOTHBIX COOOIIECTBAX.
CamocrosiTenpHas paboTa 00yJaroIuXxcst 2

CP Ne2. Coznanue nipeseHTanuu 1o teme «OxpaHa OKpy Karolien cpebl 1 00ecTieueHne SKOI0TUIECKON
0€30MacHOCTH.
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Tema 7.3. Copepxanne yaeOHOTO MaTepuana OK 02
Okosornyeckas 7.3.1 DKOJIOTHYECKUE XapaKTEPUCTUKH TOMYJISIIUH. OK 07
XapaKTePUCTHKA 32 o
BHLJTA, TIOMY IATIHIL. 3. CHOBHBIE MIOKA3aTeJIN MOMYJISILUK: YUCICHHOCTb, IIIOTHOCTD, POXKAaEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIHSL.
7.3.3 JluHaMyKa YUCICHHOCTH TOMYJISIIUN U €€ PeryJIsius.
Tema 7.4. Copepxanne yaeOHOT0 MaTepuana OK 01
Coobmectsa 1 7.4.1 | CoobuiecTBO OpraHu3MoB — 61o1eH03. CTPYKTyphl OHOLIEHO3a: BUI0BAs, IPOCTPAHCTBEHHAS, OK 02
SKOIOTHICCKUC Tpoduueckas (nuiesas). Buabl-1oMuHaHTEL CBSA3M B OUOLIEHO3€. DKOIOTHIECKUE CUCTEMBI OK 07
CHCTEMBL. (3kocucTeMsl). IToHATHE 06 KOCHCTEME U GHOTEOLIEHO3E.
742 OYHKIMOHATbHBIE KOMIOHEHTHI SKOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI, pelylieHThl. KpyroBopot
BEIICCTB U MTOTOK SHEPTUU B d3KocHucTeMe. Tpoduueckre (MHUIIEBHIC) ypOBHU 3KOCHCTEMBI. [TumeBnie
nenu u cetu. OCHOBHBIE MMOKA3aTeIN 3KOCUCTEMBI: OoMacca, MPOIyKIUs. JKOIOTHUECKUe
MUPAMHUJIBL: IPOTYKIIUHU, YUCICHHOCTH, OoMacchl. CBONCTBA DKOCHCTEM: YCTONYHUBOCTH,
camoperyisinus, pasutue. CyKueccus.
7.4.3 [Ipupoansie 3xocucTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWMHOIO WIIH
HIMPOKOJIMCTBEHHOTO Jieca.
744 AHTPONOreHHbIE SKOCUCTEMBI. ATpO3KOCHCTEMBI. Y pOoskocucTeMbl. buonoruueckoe u
XO03SICTBEHHOE 3HAUEHHNE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.
745 buopasnoobpasue kak GakTop ycToiunBocTH 3KocucTeM. CoxpaHeHue ONoIOrnyecKoro
pa3zHooOpasus Ha 3emiie.
[IpakTuueckoe 3anarue Ne6. buonornueckue cUCTEMbI U UX 3aKOHOMEPHOCTH. OK 04, OK 10
Tema 7.5. Copepxanne yueOHOTO MaTepHana OK 01
Yuenue o 751 VYuyenne B.1. Bepnaackoro o 6uocdepe. I'paHuiipl, cOCTaB u CTPYKTypa Ouocdepsl. OK 02
ouochepe. = OK 07
7.5.2 Kupoe BemectBo 1 ero pynkunn. OcobeHHocTH 6Uochepsbl Kak rodaTbHON SKOCUCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.
7.5.3 KpyroBopoTsl BeniecTB 1 OMOT€OXMMHUYECKHE ITUKIIBI JIEMEHTOB (yrieposa, a30Ta). 30HAIbHOCTh

o6unochepsl. OCHOBHBIE OMOMBI CYIITH.
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Tema 7.6. Copepxanne yaeOHOTO MaTepuana 2 OK 01
Yesi0Be4ecTBO B OK 02
ouocepe 3emumn. | 7.6.1 | YenoseuecTno B Ouochepe 3emMian. AHTPOIIOIEHHbIE H3MEHEHHS B Orocdepe. OK 07
CocyuiecTBoBaHHE MPUPOABI M YEIOBEYECTBA.
7.6.2 Coxpanenue 6rnopazHo00pasus Kak OCHOBA yCTOWUHUBOCTH OHMOChephl.. JlocTH)EHUSs OMOIOTHH U
OXpaHa MPUPOJIBIL.
7.6.3 [IpodeccronabHO-OpHUEHTHPOBAHHOE COJIEpIKaHuE: | T00aIbHBIE SKOJIOTHYECKHE TPOOIEMEI.
OcHoBa paloHaIbHOTO YIPaBIEHUS MPUPOJHBIMU PECYpPCaMU U X UCIIOJIb30BaHUE.
[TpomMexyTouHas aTTecTamys 1Mo JUCIUIUIMHE B BUJE APYTUX (GOPM KOHTPOIIS 2
O0s3atenbHas ayuTOpHAs yueOHas Harpy3ka 68
CamocrosTenbHas paboTa 00ydaromuxcs 4
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3 YCJIOBUA PEAJIM3ALIUU TPOT'PAMMBI JTUCHUTTIJIMHBI

3.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHHYECKOMY O0ecre4YeHH 0
Jyia peanu3anuu mporpaMMbl TUCITUTUIMHEI IMEETCsl yaeOHbINH KaOuHeT «bruomorumy.
O06opyaoBaHue yueOHOTO KaOHWHeTa:
— TI0CaJOYHBIE MECTA M0 KOJIMYECTBY 00YHAIOIINXCS;
— pabouee MecTO MpernoaaBaTess;
— y4eOHBIH KOMILIEKT rmocobuii «bruomorus»
—  CTPYKTYpPHO-JIOTUYECKUE CXEMBI;
— 00o01Iaroye Ta0IMIIEL;
— Ha0op NMpE3CHTAIINH;
—  yueOHO-METOAMYECKHI KOMILIEKT.
TexHuueckue cpeacTBa 00yueHHs
— KOMIIBIOTEP C JIMIIEH3MOHHBIM IPOTPAMMHBIM 00ECIICUEHUEM;
—  MYJIBTUMEAHANPOCKTOP;
— TpUHTED;
— DJKpaH.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

Jist peanu3anuu mporpaMMmbl  OMOIHMOTEYHBIH (OHA 00pa30BaTENBHON OpraHU3aALUU
UMeeT IeyaTHble M 9JIEKTPOHHBIE O00pa3oBaTelbHble U HH(GOPMALMOHHBIE PECYPCHI,
PEKOMEHAYEMBIX JIJIS1 UCIIOJIb30BaHUs B 00pa30BaTeIbHOM IIPOLIECCE

ITeuaTHbIE H3TAHUA .

OcHoBHbBIE U31aHNSA:
1. KoncrantuHoB B.M. buonorus mis mnpodeccuil M crnenuanbHOCTEH TEXHMYECKOIO U
€CTeCTBEHHOHAYYHOTrO mpodwieii: yuebnoe m3mganue / KoncrantuHoB B.M., PeszanoB A.l'.,
®daneeBa E.O. - MockBa: Axamemus, 2023. - 320 c. (O6mieoOpa3zoBarenbHas MOATOTOBKA B
yupexenusx CI1O).
Jlono/THUTeIbHbIe H3JaAHUS:
1. Kamenckuit A.A. buonorusi. O6mas Ouoniorust (6a3oBbiii ypoBeHb. 10-11 k. - Mocksa:
Hpoda, 2014 (40c).
2. Tynukun E.W. O6mas 6uosiorusi ¢ OCHOBaMHU SKOJIOTHU M IMPUPOIOOXPAHHOMN JIeATETbHOCTH:
yue6. mocobue ans HITO. - MockBa: Axkagemust, 2014 (10c)
dnexkTponHble u3nanus B IbC:
OBC «Jlanby: M3natensctBo «IIpocBemenune» PITY 10-11 knacc:
1. AragonoBa, 1. b. buonorus. 10 knacc: bazoBblil u yriyonénusiii ypoBHu: yuebnuk / U. b.
Aradonosa, B. 1. CuBornasos. - 4-e u3f., crep. - Mocksa: [Ipocsemenue, 2022. - 256 c. - ISBN
978-5-09-087930-9. - TekcT : 31ekTpoHHBIA // JIaHb: AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. -
URL: https://e.lanbook.com/book/335096 (mara oGpamenus: 02.04.2024). - Pexxum pocryna:
JUISl aBTOPH3. TOJIb30BaTEIIEH.
2. benses JI.K. Buonorus. 10 kmacc: Ga3oBblii ypoBeHb: yueOnuk / JI. K. benses, I'. M.
Jemvmu, JI. H. Ky3uaenosa [u ap.]. - 9-e u3a., crep. - Mocksa: [Ipocsemenue, 2022, - 223 c. -
ISBN 978-5-09-087483-0. - TekcT: aneKTpoHHbIH // JIaHb: 371€KTPOHHO-0MOIMOTEYHAs cUCTEMA.
- URL.: https://e.lanbook.com/book/334583 (marta obpamienus: 02.04.2024). - Pexxum moctymna:
JUIS aBTOPH3. MOJIb30BATEICH.
3. Briconkas JI.B. buonorus. 10 knacc: yrinyOnénnsiii ypoBenb: yuebnuk / JI. B. Boiconkas, I'.
M. Jpivimmn, A. O. PyBunckuii [u ap.]; nox pegakuueit B. K. Illymuoro u I'. M. JlpiMmuna. - 4-
e u3m., crep. - Mocksa: [Ipoceemenue, 2022. - 368 c. - ISBN 978-5-09-087481-6. - Tekcr:
AIIEKTPOHHBIN /1 Jlans: 3JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. - URL:
https://e.lanbook.com/book/335012 (mata obpamienus: 02.04.2024). - Pexum poctyma: yis
aBTOPU3. MI0JIb30BATENEH.
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https://e.lanbook.com/book/335096
https://e.lanbook.com/book/334583
https://e.lanbook.com/book/335012

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:
AIIEKTPOHHBIN // Jlans: 3JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. - URL:
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https://e.lanbook.com/book/335078
https://e.lanbook.com/book/335006
https://e.lanbook.com/book/334994
https://e.lanbook.com/book/335000
https://e.lanbook.com/book/334442
https://e.lanbook.com/book/335087
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHbI

Pe3yabTarsl 00yyeHus

OcHOBHbBIE OKA3aTeH
OIIeHKH pe3yJibTaTa

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

3HAHUA:

31 o mecrte U posii OUOJIOTHH B
CHUCTEME HAy4YHOTr'0 3HAHUS,
(bYHKIIMOHATIBHOU IPaMOTHOCTH
YeJIOBeKa /IS PEIICHUs
YKU3HEHHBIX IPOOJIeM; pa3BUTHE
3HAHUM, CBI3aHHBIX C
dbopMUpOBaHHEM E€CTECTBEHHO-
Hay4YHOT'0 MUPOBO33PEHHSI,
LIEHHOCTHBIX OPUEHTALNH
JUYHOCTH, SKOJIOTUYECKOTO
MBIIUICHHUS, IPEACTaBICHUHN O
37I0pOBOM 00pase KU3HU U
OepeKHBIM OTHOIICHUEM K
OKPYXKaIIIEe TPUPOIHON cpeie

- U3J1araet y4eOHbli MaTepua;
- 1a€T OTBET B JIOTUYECKOU
[IOCJIEI0BATEIILHOCTH C
HCIIOJIb30BAaHUEM IIPUHATON
TEPMUHOJIOTUH;

- MMOKa3bIBAaET MOHUMAHUE
CYIIHOCTH pacCMaTpUBaEMBbIX
MOHATUM, IBJICHUN 1
3aKOHOMEPHOCTEH, TEOpUid,
B3aHMOCBS3CH; - BEIICIISICT
IJIABHOE;

- aHaJIM3UPyeT U 0000IIaeT
TEOPETUUYECKUI MaTepual,

YCTHBIH OIPOC IO
paznenam 1,2,3,4,5
NPaKTUYECKHE PAOOTHI
Ne 1,2,3,4,5,6KOC
BHEAYAUTOPHAS
CaMOCTOSITeITbHAS
pabora Nel,2
IPOBEPOYHBIC PAOOTHI
KOC.

32. 0 OMOJOTHYECKHUX TEOPHSIX,
YVYCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX,
NpaBUiIax, CIyKalMX OCHOBOM JIJIst
dbopMUpOBaHUA MIPEICTABICHUI O
€CTECTBEHHO-HAy4YHON KApTUHE
MHUPa, O METO/IaX HAYYHOTO
MO3HAHUS, CTPOCHUH,
MHOT000pa31H U OCOOCHHOCTSIX
JKUBBIX CUCTEM Pa3HOTO YPOBHS
OpTraHHU3aINH, BEIAAOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX
HCCIIETOBAHMSIX

B OmoJyioruu

- 3HAeT CO/IepPIKaHue
OMOJIOrMYECKUX TEPMUHOB U
TOHSATHH;

- M3JIaraeT TeOPHH, 3aKOHBI 1
yUeHHsI OpeieIsieT IPaHULIbI UX
MPUMEHUMOCTH

K HBBIM CHUCTEMaM,;

YCTHBIN OIIPOC;

IpakTHYeCKHe  paboThl
Ne 1,2,3,4,5,6 KOC;
MPOBEPOYHBIE  PabOTHI
KOC.

YMmenus:

V1. packpbiBaTh copepkaHue
OMOJOTUYECKUX TEPMUHOB H
MTOHSTUMN

- PacKphIBaET CO/IEpKAHUE
OMOJOTUYECKUX TEPMUHOB U
TOHSTHH,

- 00BSCHSET MPOIIECCHI,
MIPOUCXO/ISTINE B OpraHN3Max;
- COCTaBJISICT CXEMBI 1ICTIH
MMUTAHUS, SKOJIOTHYECKON
nupamMuia, OnoreoeHosa,
ouochepsr;

YCTHBIH OIPOC 110
paznenam 1,2,3,4,5
IpaKTHYeCKHEe padoThl
Ne 1,2,3,4,5,6KOC
BHEAyIUTOpHAs
CaMOCTOSITENIbHAS
paborta Nel,2
IIPOBEPOYHBIE
KOC.

paboThI

V2. uznarath OMOIOTHUECKHUE
TEOPHH, 3aKOHBI U YUEHUSI, 3aKOHBI
Y 3aKOHOMEPHOCTH, MOXKET
ONpeNENsATh TPAHULIBI UX

- 00BICHSIET OMOJIOTHYECKHE
TEOpHUH, 3aKOHBI U YUCHHUS;

- HCIIOJTB3YET 3aKOHBI U
3aKOHOMEPHOCTH MPHU

YCTHBIN OIPOC 1O
paznenam 1,2,3,4,5
MpaKTU4YeCcKre paboThl
Ne 1,2,3,4,5,6KOC

MMPUMCEHHUMOCTHU BBIITOJTHCHHHU IMPAKTUYCCKUX BHCAyAUTOpHAA

K )KUBBIM CHCTEMaM 3aJlaHul; CaMOCTOSITeNTbHAS
paborta Nel,2
IPOBEPOUYHBIE  PabOTHI
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KOC.

V3.Brnanerb METOAAMU HAYYHOTO
MO3HAHUS B OMOJIOTHH:
HaOJI0IeHNE U ONTUCAHKE KUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUH,
OpraHu3alys U IpoBe/IeHUE
OMOJOTrNYECKOr0 IKCIIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3BI,
BBISIBIICHHE 3aBUCUMOCTH MEXKIY
UCCIIElyeMbIMH BEJTMUYMHAMH,
00BsICHEHUE MOITYUYEHHBIX
pEe3yJIbTATOB, UCIOIb30BAHHBIX
Hay4HBIX [IOHATHUI, TEOPUN U
3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI
Ha OCHOBAHHH IMOTYYSHHBIX
pe3yJIbTaTOB

- BJIaJICET METOIaMH HAyYHOTO
IMO3HAHUS B OHOJIOTHH,

- 00BSCHSCTIIONYYCHHBIC
pE3yNIbTaTHI,

- YMEHHE JIeIaTh BBIBOIBI Ha
OCHOBaHUU TIOTYyYEHHBIX
pEe3yJIbTATOB,

YCTHBIH OIPOC MO
paznenam 1,2,3,4,5
pakTH4ecKre paboThl
Ne 1,2,3,4,5,6KOC
BHEAYIUTOpHAs
CaMOCTOSITeNTbHAS
pabora Nel,2
IPOBEPOYHBIC
KOC.

paboThI

VY4 .BbIIeNATh CyIIeCTBEHHBIE
MPU3HAKU BUPYCOB, KJIIETOK
POKapUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHH3MOB,
0COOCHHOCTH MPOIIECCOB: OOMEHa
BEIIIECTB M MTPEBPAICHUS SHEPTHH
B KJIeTKe, (OTOCHHTE3A,
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa, XeMOCHHTE3a, MUTO34,
Me€i103a, OTIOIOTBOPEHUS,
Pa3MHOXKEHU S, UHAUBHIyaIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);
BUJIOB, TOMYJISIUI, IPOTYIIEHTOB,
KOHCYMEHTOB, PEIyIICHTOB,
OMOreo1eHO30B U YKOCUCTEM,
0COOEHHOCTH TPOIECCOB!
HaCcJIe/ICTBEHHON U3MEHYMBOCTH,
€CTECTBEHHOI'0 0TOOpa,
BU000pa30BaHus,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB,
JIeMCTBUS HKOJIOTHUECKUX
($haKkTOpOB HA OPTaHU3MBI,
HepeHoca BEeIeCTB U OTOKa
YHEPTUHU B IKOCHUCTEMAX,
AHTPONIOTEHHBIX H3MEHEHHH B
9KOCHCTEMAaX CBOCH MECTHOCTH,
KPYTOBOPOTA BEIIECTB U
OMOT€OXUMHUYECKUX ITUKIOB B
ouocdepe

= BBIACIISICT CYHIGCTBCHHI)IG
MPU3HAKH KUBBIX OPIaHU3MOB;
- 00BSICHSIET 0OCOOEHHOCTH
IIPOLIECCOB,;

YCTHBIH OIIPOC 110
pazaenam 1,2,3,4,5
IpaKTHYECKHE paboThl
Ne 1,2,3,4,5,6KOC
BHEAYyIUTOpHAs
CaMOCTOSITeNIbHAs
paborta Nel,2
IPOBEPOUHBIE
KOC.

paboThI

V5. npuMeHATh NOJTy4eHHBbIE
3HaHUS 151 00BACHEHUS
OMOJOTHYECKHUX POIECCOB U
ABJICHUH, JUUISl IPUHATUSA
MIPaKTHUYECKUX PEIICHUI B
[IOBCEHEBHOM KU3HU

- MPUMEHSIET TIOJyICHHBIC
3HAHUS 1JI1 O0BICHCHUS
OHMOJOTrMYECKHUX MPOLECCOB U
SIBIICHUH,;

- pemaeT BOpPOCH B
MOBCEJHEBHOM JKU3HU

YCTHBIN OIPOC 1O
paznenam 1,2,3,4,5
MpaKTU4YecKre padboThl
Ne 1,2,3,4,5,6KOC
BHEAyIUTOpHAs
CaMOCTOSITENIbHAS
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C LIEeTbI0 00ecIcUCHUS
0€30MacHOCTH CBOETO 3/I0POBbS 1
370pPOBbSI OKPYKAIOIIMX JIFOJIEH,
COOJTI0ICHHSI HOPM TPaMOTHOTO
MOBEJICHUS B OKPYKAKOLIEH
MIPUPOHON cpefie, TOHMMaHUE
HEOOXOIMMOCTH UCITOJIb30BAHUS
JIOCTHKEHUH COBPEMEHHOMN
OHOJIOTHHU

1 OMOTEXHOIOT UM JJ1s

C LETbI0 00ecTIeCUeHUS
0€301aCHOCTH CBOETO 37I0POBbS
1 3JIOPOBBS OKPYKAFOIIIHUX
JIONEN,

- cOOJIIOIET HOPMBI TPaMOTHOTO
MOBEJICHUS B OKPYKarOIIeH
MIPUPOIHOM CPEJE;

- IOHUMAEeT HEOOXOAUMOCTH
HMCIOJIB30BAHMUS JOCTHKCHUH
COBPEMEHHOU OMOI0THHI

PalMOHAIBHOTO 1 OMOTEXHOJIOTUH I
MIPUPOIOTIOIB30BAHMS paIroHAIBHOTO
MIPUPOJIONOIB30BAHMS,

pabota Nel,2
MPOBEPOYHBIC PAOOTHI
KOC.

VY6. pemiath 3eMeHTapHbIC
FeHETUYECKUE 33]Jaud Ha MOHO- U
TUTHOPHUIHOE CKpEelIBaHHe,
CLICIUIEHHOE HACJIEI0BaHueE,
COCTaBIISITh CXEMBbI
MOHOTMOPUAHOIO CKPEIIMBAHUS
JUTSL Ipe/ICKa3aHusl HaclleJOBaHUS
IIPU3HAKOB Y OPraHU3MOB; pelIaTh
3JIeMEeHTapHbIe OMOIOTHUECKUE
3a/1a4M, COCTABIISATh CXEMBbI
MIepeHoca BEIIEeCTB U SHEPTUU B
9KOCHCTEMaX (LIeNU IUTAHUS);

- pelraeT 3JIeMEeHTapHbIE
OMOJIOTHYECKHUE U
reHeTHYECKHE3aauH;

- COCTaBJISIET CXEMBI;

YCTHBIHN OIPOC IO
pasznenam 2,3, 5;
MIPaKTUYECKHE PaOOTHI
Ne 1,2,3,4,5,6KOC;
BHEAyIUTOpHAs
CaMOCTOATEIIbHAS
pabora Ne 1,2;
MIPOBEPOYHBIEC PAOOTHI
KOC.

VY7, BBIIOIHATD PAKTUYECKUE
paboThl, coOI0AaTh NpaBuiIa Npu
pabote ¢ y4eOHbIM U
1a00paTOPHBIM 000PYI0BaHHEM

- BBITIOJTHSIET MPaKTHYECKUE
paboThI;

- coOIro/1aeT npaBuiia npu
pabote ¢ y4eOHBIM U
1a00paTOPHBIM 000pYyI0BaHHEM

YCTHBII OIPOC IO
pasznenam 2,3, 5;
MpakTH4ecKue paboThl
Ne 1,2,3,4,5,6KOC;
IPOBEPOYHBIEC PAOOTHI
KOC.

V8. KpUTHYECKU OLIEHUBATh U
MHTEPIPETUPOBATh UH(POPMALIHIO
OMOJIOTNYECKOT0 CO/IEPIKaHMS,
BKJTFOUAIOIIYIO TICEBJIOHAYYHBIE
3HAHUS U3 pa3IMYHbIX HCTOYHUKOB
(cpenctBa MaccoBoi MH(pOpMaLINH,
HaY4YHO-TIOMYJISIpHbIE MaTepUabl),
9TUYCCKUE aCIICKTBI COBPEMCHHBIX
UCCIIeIOBaHUI B OMOJIOTHH,
MCIHUIINHC, OHMOTEXHOJIOTHHI

- OLICHHUBAET U UHTEPIPETHPYET
nH(popMaLH0 OMOJIOTUYECKOTO
COJIep KaHus, BKIIOYAIOIIYIO
IICCBAOHAYYHBIC 3HAHUA U3
Pa3IUYHBIX HCTOYHUKOB,;

YCTHBIH OIPOC 110
pasznenam 2,3, 5;
NpaKkTUYEeCKHe pabOThI
Nel,2,3,4,5,6KOC;
POBEPOUHBIE PAOOTHI
KOC.

V¥9. coznaBaTh COOCTBEHHBIE
MUCHMEHHBIC U YCTHBIC
coo00I11IeHns, 0000111ast
OHMOJOrNYecKyI0 HH(OPMALIKIO U3
HECKOJIbKUX UCTOYHUKOB,
rPaMOTHO UCIOJIb30BaTh
NOHATUIHBIN anmnapaT OMOJIOTHH.

- COCTaBJISIET TUCbMEHHBIE U
YCTHBIE COOOIIICHHUST;

- 000011aeT OUOIOTHYECKYIO
MH(POPMAIIUIO U3 HECKOJIBKIX
HCTOYHHKOB;

BHEAy TUTOPHAsI
CaMOCTOSITeIIbHAS
pabota Nel,2

O01mue KOMIEeTeHIUN

OK 01. Beibupatb cioco0sl
pelieHus 3a1a4
npodeccHOHAIBHON AESTEIHHOCTH,

- pelaeT NpakTHIeCKue
3a/1aHNS;
- BBITOJIHSET TIPOBEPOYHBIC

YCTHBIH OIPOC 10
pazaenam 2,3, 5;
PaKTUYEeCKHE PadOTHI
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MPUMCHUTCIILHO K pa3JINYHbIM
KOHTCKCTaM.

paboThI pa3HOTO YPOBHS;
- BUANUT IPHYMHHO-
CIJICZICTBEHHYIO CBSI3b IIPU
BBIITOJTHEHUH 33IaHU;

Nel,2,3,4,5,6KOC;
MPOBEPOYHBIE  PabOTHI
KOC.

OK 02. Mcnionb3oBanue
COBPEMEHHBIX CPE/ICTB MIOUCKA,
aHaJIM3a U UHTEPIIPETAIN
uHpOpMaLUU ¥ HHPOPMALIMOHHBIX
TEXHOJIOTUH ISl BBITOJTHEHHS
3a/1a4 npodeccCHOHATBHON
JIeATEIILHOCTH

- oOpabartbIBaeT
CTPYKTYPHpPYET HHPOPMAIIHIO;
- CTIOJIB3YyET
Pa3INYHBICHCTOYHUKH
uHpOpMaInu.

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

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

- IPUHUMAET y4acTHUE MPH
CO3JIaHMH YYEOHBIX IIPOEKTOB,
[I03HABATEJIbHBIX 3a/]a4.

- BBINOJIHSAET y4eOHbIe,
II03HABATEJIbHBIC U
HCCIIEA0BATENIbCKUE 3a/1aY,;

IIPAaKTUYECKHUE PadOThI
Nel,2,3,4,5,6 KOC;
BHEAYIUTOpHAs
CaMOCTOsITeNIbHAs
pabora Nel, 2

OK 07. CogeiicTBOBaTh
COXPAHEHUIO OKPYIKaIOIIEH cpeapl,
pecypcocOepeRKeHUI0, IPUMEHSTh
3HaHUA 00 U3MEHEHUU KINMaTa,
IPUHLIUIIBI OEPEKITUBOTO
MPOMU3BOJCTBA, 3P (HEKTUBHO
JIEHCTBOBATH B UPE3BBbIYANHBIX
CUTYaLUIX

- IPOSIBIISIET OEpPEKHOE
OTHOIIIEHHE K TIPUPOJIE KaAK
HCTOYHUKY >KU3HU Ha 3eMJI€;

- pa3BUBACT OIILIT IINIAHUPOBAHHA

IIOCTYIIKOB U OLICHKHU UX
BO3MOXKHBIX MTOCJICJICTBUI JIJIs1
OKpYKaroIlEeH Cpebl;

YCTHBIN
pazneny 6
pakTHyeckas padora 6
BHEAYIUTOpHAs
CaMOCTOSITENIbHAS
pabota No2

OIpocC 0
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