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1. OBIIIASI XAPAKTEPUCTHUKA TPUMEPHOMN PABOYEN
IPOT'PAMMBI OBIIIEOBPA30BATEJBHON JUCHUITIINHBI
«BUOJIOI' USD»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBareabHoi nporpammbl CITIO

OO61eo0pazoBaTenbHas JUCHUIIIMHA «bronorusy» uzy4yaercsi Ha 6a30BOM ypOBHE
B 00mIe00pa30BaTeIbHOM IHMKJIE€ Y4eOHOTro TIUIaHa OCHOBHOW NpodeccroHaIbHOM
oOpazoBarenbHOil mporpammbl B cooTBercTBUM ¢ DPI'OC 44.02.01 «/lomxkonbHOE
o0pa3oBaHHE», YTBEPKICHHOIO TpUKa3oM MuHucrepcrBa mpocsenieHuss PD ot
17.08.2022 N 743.

TpynoemkocTs nucuuiuinabl «buonorus» Ha 6a30BOM ypOBHE COCTaBisieT 72
yaca, W3 KOTOpPbIX 12 4acoB BKIOYaeT NPO(PEeCCHOHATBEHO-OPUEHTUPOBAHHOE
coJiep)KaHue, YCWIMBAIOIIEe MNPO(PECCUOHAIBHYIO COCTaBIISIOLIYI0 IO KOHKpPETHOU
npodeccun  WiIM  cnenuaibHocTM B 3aBucuMocty ot OI'OC  CIIO
npodeccuu/crenuaibHOCTH.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATMIYETCS B MPHUKIATHOM
Moxayae (pazmen 5 “buosorus B ku3HK) s Bcex Mpodeccuil/cnenuaibHOCTe Ha
MaTrepuaie KeMcoB, CBA3aHHBIX C aHAIM30M WH(OpPMAIMK O Pa3BUTHU W NMPUMEHECHUU
OMOTEXHOJOTHM 1O  oTpacisiM  Oyaymed npodeccuoHanbHON  AESTEILHOCTH
oOyuaromuxcs. Kpome Ttoro, mnpodeccnoHalbHO-OPUEHTUPOBAHHOE —COJEPIKAHUE
yuuThiBaeTcs B pazgene 4 “Okonorus”’ TpH  BBIIOJIHEHUH JAa0OPATOPHBIX U
MPaKTUYECKUX padoT, CBSA3aHHBIX C Oynaymiedl mpodeccHOoHambHON e TeNTbHOCTHIO
o0yyarommxcs.

[leppon  oOyueHHs W pacOpelnesieHue IO  CeMecTpaM  OIpeAeIisieT
oOpa3oBarenbHas OpraHu3alMs CaMOCTOSITENIbHO, C y4Y€TOM JIOTUKH (POpMUpOBaHUS
MPEAMETHBIX ~ pe3yJbTaTOB, oOOmMX ©  NPOPECCHOHAIBHBIX  KOMIIETEHITHH,
MEXIIPEAMETHBIX CBsI3ed C JPYTMMH JUCHHUIUIMHAMH 00I11€00pa30BaTEIbHOTO U
obmmenpodecCHOHAIBHOTO ITMKIJIOB YU4eOHOTO TIIaHa.



1.3. Heau u uiaHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIIIHHBI:

Heab: QopmupoBanue y CTYACHTOB TMPEACTABICHUS O  CTPYKTYpHO-
(GYHKIIMOHATFHOW OpraHU3alluu KUBBIX CHCTEM PA3HOTO paHTra Kak OCHOBBI MPUHSTHS
pELIEHUH B OTHOIIEHNN OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYALIHAX.

3agaum:

1) chopmupoBaTh NOHUMAHUE CTPOEHMSI, MHOI000pa3usi U OCOOEHHOCTEHN KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alH, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTUYECKUX
IPOLIECCOB U SIBJIICHUM B OKPYXKAIOLIEH Cpele, LEIOCTHOW HAayYyHOM KapTUHBI MHDa,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh YMEHHUS ONPEIECHATh >XUBbIE OOBEKTHI B MPHUPOAE; IPOBOIUTH
HaOJIOJCHUST 32 JKOCUCTEMaMM JJIsl BBISBICHUS E€CTECTBEHHBIX M AHTPOIIOT€HHBIX
M3MEHEHUH, MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOICHU,

3) cdopmupoBaTh HaBBIKM  IPOBEACHUS  MPOCTEHIIMX  OMOJOTMYECKUX
HKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUI ¢ COOJIIOIEHUEM MTpaBUil OE30MACHOTO OOpaIeHUs
¢ 00BEKTaMH U 000PYI0BAHUEM,;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MHPOPMALMIO OMOJOTHMYECKOrO XapakTepa U3
Pa3IMYHBIX UICTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUSI CBOCH NEATEIBHOCTH 10
OTHOIIIEHHIO K OKpY’)Kalllled cpele, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBaTH HU
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JICBAHU.

6) copmMupoBaTh MOHUMAHUE 3HAYUMOCTHU JOCTHXKEHUN OMOJIOTMYECKON HAyKU U
TEXHOJIOTMA B TMPAKTHUYECKOW JESITENIbHOCTH 4YEJOBEKa, Pa3BUTUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUNA U arpoOUOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHUSA 0011e00pa30oBaTeIbHON AucHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO
Koa n IL1anupyeMbie pe3yabTaThl OCBOCHHS JHCIHILINHbI
HAaHMEHOBaHMe
‘l"’pMI’IPWM““X Oo6urue JMCuMIUTMHAPHbIE
KOMIeTeH M

OK 01. Beibupath
CIOCOOBI pereHus
3a1a4
npoeCCUOHATILHON
JeSITeTbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHIUTAHUS:
- TOTOBHOCTh K TpPYIY,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOM JE€SATEILHOCTH TEXHOJIOTHMYECKOH H

OCO3HAHUC NICHHOCTH MACTCpPCTBA,

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBaTh M CAMOCTOSTENIBHO  BBINOJHATH  TaKyko
JESITCIIbHOCTD;
- UWHTEpeC K pamyHeiM cdepam  mpodeccrnoHaIbHON

JeSITENIbHOCTH,
OBnaneHne yHHUBEpPCaIbHBIMU y4YE€OHBIMU ITO3HABATEIbHBIMU
JEHCTBUAMMU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENBHO (OPMYJIHMpOBaTH M  AKTyaJTU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYLIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JUIS
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OMNpeAeNsATh LETU NEeATeNIbHOCTH, 3aJaBaThb NapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;

- BBIBIATH  3aKOHOMEPHOCTM M  TNPOTHBOpPEYUs B
paccMaTpUBaEMBbIX SIBJICHUIX;
KOPPEKTHUBBI B

pe3yIbTaTOB

-  BHOCHUTH
COOTBCTCTBHC

ACATCIIBHOCTb, OICHHUBATDH
TCIIAM, OLICHUBATb PUCKHU

IMOCJICJICTBUH NEATCILHOCTH;

c(OpPMUPOBAHHOCTh 3HAHWK O MECTE W POJU OHOJIOTUU B
CHUCTEME HAy4HOTO 3HaHUs; (DYHKIMOHAIBLHOW T'PaMOTHOCTH
YeJIoBeKa ISl PEeIICHUS KU3HEHHBIX MPOOIeM;

C(OPMHPOBAHHOCTh  YMEHUS
OCHOBOIIOJIATAIONIMX OUOJOTHYECKUX TEPMUHOB W TOHSTH:

PaCKphLIBATh COACPIKAHUC

JKWU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BHJI, IOIYJISIIHS,

JKocucTema, OwuoreHno3, Ouochepa; wmerabonusm (0OMeEH
BEILIECTB u MIPEeBpAICHHE JHEPTUN), roMeocCTa3
(camoperynsnus), OnocuHTe3 Oeika, CTPYKTYypHast

opranu3anus )XUBbIX CUCTECM, JUCKPETHOCTb, CaMOPCTyJIsAI A,
CaMOBOCIIPOU3BCACHUC (pCHpOI[y'KLII/IH), HaCJICOCTBCHHOCTD,

U3MEHYMBOCTb, OHEPro3aBUCHUMOCTh, POCT H pa3BHUTHE,
ypOBHEBasi OpraHu3aIlus;
chOpPMUPOBAHHOCTh ~ YMEHHSI  PACKpbIBaTh  COJEp)KaHUE

OCHOBOIIOJIATAIOIINX OHOJIOTHYECKUX TEOPUH U THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAalIMOHHOM, 3BOJIFOIIMOHHOM,
MIPOUCXOKACHUS KU3HU U YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUS PACKPhIBATh OCHOBOIIOJIATAIOIIINE
Omosorndeckre 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.W. Basunoa, O. TI'ekkens, ®. Mromnepa, K.
Bbapa), rpaHuUIsl UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;
MpUOOpETeHHE OMbITa TMPUMEHEHHs] OCHOBHBIX METOJ/IOB
[MO3HAHMUS, OMOJIOTHH:

HAay4YHOT'O HCITOJIB3YyEMBbIX B




- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TIPU  PEUICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcC/IeI0BATEILCKHE TeHCTBUS:

- BJIAJIeTh HAaBBIKAMHU  Y4eOHO-HCCIIEOBATEIbCKOW U
MPOCKTHOH JIeATEILHOCTH, HABBIKAMHU pa3pereHust MpooIiem;
NPUYHHHO-CJICICTBCHHBIC
aKTyaJM3UpOBaTh 3ajady, BBIIBUTATh TUIIOTE3y €€ pEIICHUS,

HaxoauTb ApPryMCHTBI JIs JOoKas3aTcJIbCTBa

- BBISABIIATH CBA3U u
CBOUX
YTBEPKJICHHM, 3aaBaTh IapaMETPbl U KPUTEPUU PELICHUS;

- AHaIM3HUPOBATH IIOJIyYEHHBIE B XOJE pEUICHUSA 3aJa4uu
pe3yJbTaThl, KPUTHUYECKH OLCHUBATh HX JOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- yMeTb IEPEHOCUTH [IO3HABATEIIBHYIO U

MMPAKTUYCCKYIO obnactu KU3HCOACATCIBHOCTH,

3HaHUA B

- yMeTh HMHTEIPUPOBATh 3HAHHWS W3 PAa3HBIX MPEAMETHBIX
obnacreii;

- BBIABUTATh HOBBIE WJEH, TMpeasiaraTb OpHUTHHAIbHbBIC
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTh HX HCIOJIL30BAaHUSA B IIO3HABATCIBLHON U
COIIMATLHOM ITPAKTHUKE

HHGJIIOILGHI/ISI U OnrcCaHus JKHBBIX CHCTCM, IIPpOLECCOB U

SIBJIGHUW; OpraHM3alliM W TPOBEAEHUS OUOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBUKCHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXIY UCCIIENYyEMBIMU BEJIMYUHAMU,

OOBSICHEHUSI TIOJNYUYEHHBIX PE3YyJbTAaTOB U (POPMYITUPOBAHUS
BBIBOJIOB C HCIOJb30BAaHHWEM HAYYHBIX MOHSTHUHA, TEOPUN U
3aKOHOB;

c(OpPMUPOBAHHOCTh  YMEHUS

BBIICIATD CYIICCTBCHHBIC

IpU3HAKU  BUPYCOB, 9YKapHOT;

OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpPraHu3MoB, BHU/OB,

KJIETOK IpOKapuoT u

OMOreOLEHO30B M HKOCHCTEM; OCOOEHHOCTH IPOLIECCOB
oOMeHa BEIIECTB W TPEBPAIICHUS] DSHEPTHMH B KIETKE,
(dboToCHHTE3a, TIACTUYECKOTO W HHEPreTHUECKOro oOMeHa,
XeMOCHHTE3a, MUTO3a, MeH03a, OIJIOIOTBOPEHUS, PA3BUTUS U
pPa3MHOXKEHUS, HHIUBUIYaTbHOTO PAa3BUTUSA  OpraHU3Ma
(onTOreHe3a), OOpPHOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOI'O
oTOOpa, BUI000pa30BaHUS, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpene oOuTaHusA, BJIMSHUS KOMIIOHEHTOB DJKOCHCTEM,
AHTPONOT€HHBIX U3MEHEHU B 9KOCUCTEMAX CBOEH MECTHOCTH,
KpyTroBOpOTa BEILLECTB U MpeBpallleHne 3Heprun B Ouocdepe;
c(hOpMUPOBAHHOCTh YMEHUS peliaTh OUOJIOTHYECKUE 3aJauH,
COCTaBJATh TCHOTUIUYECKHE CXEMbl CKpEIIMBAHMS s
pa3HBIX THUIIOB HACJIEIOBAaHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBIATh CXEMbl TIEpEHOCAa BEIIECTB W DJHEPIUU B

OKOCHUCTEMAX (I_ICHI/I IUTaHus, IMUIICBBIC CGTI/I)

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u

B o00s1acTH HEeHHOCTH HAYYHOTI'O O3HAHUS:
- c(pOpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAayKd MU OOIIECTBEHHOMN

NPaKTUKH, KYJbTYP,

OCHOBAHHOTI'O Ha JAHUajiore

chOPpMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  OIIEHWBATH
nH(popMannio OUOJIOTHUYECKOTO COAEpPX aHUS, BKIIOYAIOIIYIO
NCEBAOHAYYHBIC 3HAHUSA U3 PA3JIMUYHBIX HCTOYHHUKOB (Cpe)lCTBa

MaccoBO WH(pOpMaIMK, HAYYHO-TOMYJIAPHBIE MaTepUalIbl);




UHTEpIpETaluu
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodecCHOHATbHON
JeSITeIbHOCTH

CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
IIOJIMKYJIbTYPHOM MUPE;
- COBEPIUCHCTBOBAHME S3BIKOBOM M UYUTATEIbCKOM KYJBTYpbI

KakK CpCIaCTBa B3aI/IMOI[eI\/JICTBI/I$I MCXKAY JIOAbMU W TMO3HAHHA

MUDA;
- OCO3HaHWE LIEHHOCTH HAy4YHOU AEsITeNbHOCTHU, TOTOBHOCTH
OCYUIECTBIISATh MIPOEKTHYIO u HCCJIEIOBATEIBCKYIO

JIeATEIbHOCTh UHANBUIYAIBHO U B IPYIIIE;
OBnajieHne yHHWBEpPCAIbHBIMA yYEOHBIMH ITO3HABATEIIHBHBIMU
JICUCTBUSIMU:

B) padora ¢ ungopmanueii:

- BJIAJICTh HABBIKAMH TIOJy4eHUSI HH(OPMAIIUU U3 HCTOYHHUKOB
pa3HbIX THIIOB, OCYILECTBIISATh
aHaJIM3, CHCTEMAaTU3allMI0 M HWHTEpIpeTaluio HHbOopMauu
pa3IMYHBIX BUJOB U (HOPM MpeICTaBICHHUS;

- CO3/aBaTb TEKCThl B pa3dMYHbIX ¢opMaTax C yueTOM
Ha3Ha4YeHUs MHPOpPMAIMM U IIEJIEBOM ayJIUTOpPUH, BbIOMpas

CaMOCTOATCIIBHO IIOHUCK,

ONTUMAJIbHYIO (OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLICHUBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh MH(pOpMAIUH, €€
COOTBETCTBHUE IIPABOBBIM M MOPAIBHO-3TUYECKUM HOpMaM;

- WCIIOJIb30BAThH CpencTBa
KOMMYHMKAIIUOHHBIX TEXHOJIOTMH B PEIIEHUN KOTHUTHBHBIX,
KOMMYHHMKaTUBHBIX ¥  OpPraHM3allMOHHBIX  3aJa4  C
co0JTr0IeHHEM TpeOoBaHU TEXHUKHU

0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX M

MH(OPMaLOHHBIX "

3PrOHOMUKH,

STUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MacHOCTH;

- BJIaJIeTh HaBbIKAMU pacloO3HaBaHUS U 3alIUTHI HH(GOpPMaLUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JMYHOCTH

UHTEPIPETUPOBATh  ATHUUYECKUE  ACIEKThl  COBPEMEHHBIX
UCCJEIOBAaHUM B OWOJOTMH, MEAUIMHE, OHOTEXHOJIOTHH,
paccMarpuBarh  TJIOOAJIBHBIE  DKOJIOTMYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3UIIUIO;

chOpPMUPOBAHHOCTh ~ YMEHHMHM  CO3/1aBaTb  COOCTBEHHbBIE
NUCbMEHHBIE M YCTHbIE  COOOIIEHUS HAa  OCHOBE

OMOJIOrHYeCKOM I/IH(bOpMaI_II/II/I N3 HCCKOJIbBKMX HCTOYHHKOB,
T'paMOTHO HCII0JIB30BATh MMOHSATUNHBINA armapar ouooruu

OK 04. 3¢ddexTuBHO
B3aMMO/ICHICTBOBATh

- TOTOBHOCTbH K CaMOpa3BHUTHIO, CaMOCTOATCIBHOCTH U
CaMOOIIPEACTICHUTO,

HpI/IO6p€T€HI/IG OIlbITa IPUMCHCHHA OCHOBHBIX MCETOJ0B




u paboraTh
KOJUICKTHBE
KOMaH 1e

B

-OBIIa[ICHHUE HaBBIKAMH y4e0HO-HCCIIeIOBATEILCKOMH,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OBjiajieHHe  YHHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
JeHCTBUSIMHU:

0) coBMecTHasI 1eATeJIbHOCTD.

- MOHUMAaTh M HCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHON H
WHIUBUTyJIBHOU PaOOTHI;
eau COBMECTHOM

- IIpUHHUMATb ACATCIIBHOCTH,

OpraHM30BBIBATH M KOOPAMHUPOBATh JCHUCTBUA IO €€

JOCTHKEHHMIO: COCTAaBIATh IUIAH JEHUCTBHM, paclpenessaTh
PO C Yy4eTOM MHEHHUH YYaCTHHKOB OOCYXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJIMHHPOBATh M BBIIOJHATH pabOTy B YCIOBHAX
pEalIbHOTO, BHUPTYaJIbHOI'O " KOMOMHHUPOBAHHOTO
B3aMMOJEICTBUS;

- OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJICHUE B
pa3siIMYHBIX  CUTyallUsX,  MNPOSABIATH  TBOPYECTBO U
BOOOpakeHue, ObITh NHUIIUATUBHBIM
OBianenue YHHMBEPCAJIbHBIMH
NeHCTBUAMM:

') NPUHSATHE ce0s M APYruX JKOAei:

peryJsiTHBHbIMH

- TIPUHUMATh MOTHMBBI W apryMEHTHl JAPYIHX JIOAEH IpH
aHaAJIN3€ PE3YJILTATOB IEATEIbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATb CIIOCOOHOCTH ITOHMMATh MHUp C MMO3ULUU APYTOoro
YCIIOBCKa

HAy4YHOTO  TIO3HAHUS,  HCIOJIB3yeMbIX B  OHOJOTHU:
HAOMIOJIEHUS U OIHUCAHUS JKUBBIX CHUCTEM, IIPOLIECCOB U
SBJICHHWI; OpTaHU3allMM M MPOBEACHUS OHOJIOTHMYECKOTO
JKCIEPUMEHTA, BBIJIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXy UCCIIETyEMbIMU BEJIMYMHAMHU,
OOBSICHEHUSI TIOJMYYEHHBIX PE3YyJbTaTOB M (POPMYJIUPOBAHUS
BBIBOJIOB C HCIIOJb30BAaHMEM HAYUYHBIX IOHSTUNA, TEOpUH U
3aKOHOB

OK 07.
CopelicTBOBaTH
COXpaHEHUIO
OKpYXKaroleun

B 00J1acTH 2K0JIOrM4eCcKOro BOCIIUTAHUA
- c(OpPMUPOBAHHOCTh IKOJIOTMUYECKON KYJIbTYPHl, TOHUMaHHE
BIIMAHUA

COIMaJIBHO-3KOHOMHNYECCKUX IMponeccoB Ha

COCTOSIHHE TPUPOAHONM M COLMAIBHOW Cpeabl, OCO3HAHHUE

C(l)OpMI/IpOBaHHOCTb YMCHUSA NPUMCHATH MNOJYUYCHHBIC 3HAHUA
JJIsA 00BSICHEHHST OMOJIOTHYECKHUX IponeccoB U SIBJ'IGHI/II\/’I, JJIsA
IIPUHATUSA NIPAKTUYECKUX PELICHUIN B ITOBCEHEBHON KU3HHU C
1enblo  obecrieueHusi 0€30MacCHOCTH CBOETO  370POBbsl U
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CpeIbl,
pecypcocOepekeHUIO
, IPUMEHSTH 3HAHUS
00 U3MEeHEeHUU
KJTUMaTa, PUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

a3 exTuBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUSIX

I00ALHOTO XapaKTepa IKOJIOTUYECKUX MPpoOiIeMm;
- IJIAHUPOBAHUE U OCYIIECTBICHUE JEHCTBUM B OKPYKAIOLICH

cpele Ha OCHOBE 3HAHUA LeJIe YCTOMYMBOIO pa3BUTHUSA
YeJI0BCUECTBA;
AKTUBHOE  HENPUATHE  JCUCTBUM, NPHUHOCAIIMX  BpEN

OKpYXaloIlei cpee;

- YMEHHUE IMPOrHO3UPOBAaTh HEOJArONpUATHBIE 3KOJOTHYECKHE
MOCIEACTBUS MPEINPUHUMAEMbIX JIEHCTBUHN, MPEIOTBpaLIaTh
uX;

- pacHIMpEeHHe OIbITa JIEATEIBHOCTH  HKOJOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIQJICHUC HaBBIKAMHU Yy4e€OHO-UCCIICA0BATEIbCKON, MTPOSKTHOM U
COILIMAJILHOU JESTEIIEHOCTH

3JI0POBbSI  OKPYXKAIOIIMX JIIOACH, COONIIOJCHHUS 3/10pOBOTO
o0pasa >KU3HH, HOPM IPAMOTHOTO MOBEJICHUS B OKPY Karole
MIPUPOIHON cpene; IIOHMMaHNE HE0OX0IMMOCTH
UCIIONIb30BAaHUSl JTOCTHKEHUM COBPEMEHHOW OHOJIOTHH U
OMOTEXHOIOTHI JIsl PAIMOHATIBHOTO MTPUPOIONOIB30BAHUS
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2. CTPYKTYPA 1 COJIEPXKAHME OBIIIEOBPA30BATEJILHOM

JIACHUTUTNHBI

2.1. O0beM AUCHUIIMHBI U BUbI y4e0HOH padoThI

Bun yueoHoii padoTsl

O0neM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI THCIUTLIHHBI 84
B T.4. B (hopMe NPaKTHYECKOH NOAT0TOBKH 5
BT. 4.

TeopeTHIecKoe 00yUeHHe 60
IIPAKTHYECKUE 3aHATHI 10
Camocmosmenvhas paboma 8
Koncynomayuu 1
IIpome:kyTounas arrectauus (1 depeHUNpPoOBaAHHBIH 324éT) 6
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2.2. TemaTu4eCKHMH IJIAH U COAEPKAHUE AUCIHUTIIUHBI

Koanl
O0bem, akaj. 4 .
KOMIETEeHI,
/ B TOM 4HCJIe Bq)
OPMHPOBAaHHIO
HaumenoBanue dopme pMHEPp
Copep:xanue u GopMbl OPraHU3aLUHU eI TeJIbHOCTH 00y4alOIMXCs . KOTOPBIX
pa3eioB U TeM NPaKTHYeCcKOoil
crnoco0cTByeT
MOJATOTOBKH,
3J1eMeHT
aKan. 4.
NMporpamMMsl
1 2 3 4
Pa3nen 1. Kinerka — cTpyKkTypHO-pyHKIMOHAIBHAS €IUHULA ;KUBOI'0 18/2
Tema 1.1. OcHoBHOe coiep:kaHne 3/- OK 2
BuoJjorust kak TeopeTnyeckoe o0ydenue: 3
Hayka. Odmas CoBpeMeHHBIEe OTpaciii OHOIOTHYecKNX 3HaHUi. CBsI3b OMONOTHY C IPYTHMH HAyKaMu: OMOXUMESL, OHO(U3HKa, 1
XapaKTePUCTUKA |OHOHMKA, TeHoreorpadus u ap. Poib n MecTo Ouonoruu B pOpMHUPOBAHHK COBPEMEHHOM HAYYHOUN KapTHHBI MHpAa.
KU3HH OOm1as xapaKTepUCTHKA KU3HH, CBOMCTBA )KUBBIX CUCTEM. Y POBHH OpraHU3aLMH )KUBOH MaTEpPHH. 1
XUMHYIECKHI COCTAB KIIETOK. 1
Tema 1.2. OcHoBHOe coep:xanmne 5/1 OK-1
CTpyKTYypHO- TeopeTuueckoe o0yuyeHue: 4 OK-2
¢bynxkumonanbHasn | Kierounas teopus (T. [lIBaun, M. Ilneiinen, P. Bupxos). OCHOBHbIE TI0JI0KEHUS COBPEMEHHOMN KIIETOYHOM 1 OK-4
opraHu3auus TEOPHH.
KJIETOK Tunsl KJIETOYHOMN OpraHU3aIiy: MIPOKAPUOTUIECKUM U 3yKaprHoTH4YeCKHid. OTHOKIETOUYHBIE U MHOTOKJIETOYHBIE 1
opranu3mbl. CTpoeHHE TPOKAPHOTHYECKON KIIETKH.
CtpoeHune 3yKapuOTHUECKON KIIETKH. 1
Hexnerounbie GpopMbl )ku3HU (BUPYCHI, OakTeprodaru) 1
IpakTH4YecKue 3aHATHSA: 1
Bupycusbie 3a0oneBanus. O0mme TPUHIUIIBI UCTIONH30BAHNS JIEKAPCTBEHHBIX BenlecTB. OCOOEHHOCTH MPUMEHEHHUS 1

AHTHOMOTHKOB. Hpe)_'[CTaBJ'IeHI/Ie YCTHBIX COO6H.[€HPII>1 C Hpe3€HTaHHeﬁ, MOATOTOBJICHHBIX IO NEPEUYHIO HCTOYHUKOB,
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PEKOMEHAOBAHHBIX IIPEIIOAaBaTEIEM

Tema 1.3. OcHoBHOE coep:kaHne 5/1 OK-1
CTpykTypHO- TeopeTuueckoe o0yuyeHue: 4 OK -2
¢yHkuHoHANBHBI | XpomocoMHast Teopusi T. Moprana. CtpoeHre XpoMocoM. XpOMOCOMHBIH Ha00p KJIETOK, TOMOJIOTHYHBIE U 1
e ¢paxTopsl HETOMOJIOTUYHBIE XPOMOCOMBI, TaIUIOMTHBIN U AUTUIOMTHBIA HAOOD.
Hac1eACTBEeHHOCT | Hyknmemnossle kucnothl: JJHK, PHK HaxoxneHue B KIeTKe, HX CTpoeHUe U (QyHKITHH. 1
u CamocTrosiTeibHas padoTa: 1

Pazpabotka rioccapust o Teme «Peanuzanust HacneACTBEHHOW HHPOPMAIII.

MarpudHbIe IPOIIECCH B KIIETKE: PEINTUKAINSI, perapanus, OnoCHHTE3 Oerka. 1

I'eneTnueckuii Ko U ero cBoicTBa 1

[pakTnyeckune 3aHATH: 1

Pemrenue 3a1au Ha ornpe/eneHne MocaeI0BaTEeNbHOCTH HyKJICOTHI0B, aMUHOKHUCIIOT B HOpPME U B clIydae 1

HU3MEHEHUS NOCIeN0BaTeIbHOCTH HyKiIeoTuaoB JJHK
Tema 1.4. OcHoBHOE coep:kaHne 3/- OK -2
OOmen BemecTB M | Teopernueckoe odydyeHnue: 3
npeBpalleHue [TonsTie MeTaboaM3M. ACCUMMIISINS ¥ JUCCUMIIISILMA — JIBE CTOPOHBI MeTaboIu3Ma. 1
SHEpruy B KIeTKe | CamocTosiTeJbHasi padoTa: 1

3arnoHeHNEe CPAaBHUTEIILHON TaOJIMIIBI XapaKTEPUCTHK THIIA OOMEHA BEIECTB.

Tunsr oOMeHa BemecTB: aBTOTPOGHBINA U reTepoTpo(dHBIHN, a3pOOHBIN 1 aHAIPOOHBIH. 1

[Tnactrueckuii ooMeH. oTocuHTE3. XEMOCHHTE3 1
Tema 1.5. OcHoOBHOE coep:kaHne 3/- OK -2
KusneHHbIi TeopeTuueckoe o0yueHue: 3 OK -4
UK KIeTKH. KrneTouHbIi UK, €ro MepUoIbL. 1
Muro3. Meiio3 MHuTO3, €ro CTauy 1 IPOUCXOISLINE IPOLECCHL. BHOIOrnYecKoe 3HaUEHIE MUTO34. 1

Metios u ero craauu. [loBegenue xpomocom B Merosze. Kpoccunrosep. buonoruueckuii cmbica Meiiosza 1
Paznen 2. Ctpoenne u GyHKUUH OPraHu3mMa 23/4
Tema 2.1. OcHoOBHOe cofiep:KaHue 2/- OK-2
Crpoenue TeopeTnyeckoe o0ydyenune: 2 OK -4
opraHuszma MHOroKIeToYHbIe OpraHu3Mbl. B3anMOCBsI3b OpraHOB U CHCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpraHH3Me. 1

I'omeocTas opranusma 1 ero NojJIepKaHue B Mpolecce KU3HeAeA TebHOCTH 1
Tema 2.2. OcHoBHOEe cofep:kaHne 3/- OK-2
®opMBI TeopeTndeckoe o0ydyenune: 3
Pa3MHOKeHUsI ®dopMbl pa3MHOKEHHS OpraHu3MOoB. becronoe u nojoBoe pasMHOXeHre. Buipl 0ecIiooro pa3MHOKEHHS. 1
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OPraHu3MoB [TonoBoe pa3muokeHue. ['amerorenes y xuBoTHbIX. CiepMaTOreHE3 U OOT€HE3. 1

CrpoeHnue nonoBeIx Ki1eToK. Omuo10TBOpeHre 1
Tema 2.3. OcHoBHOe coiep:KaHne 2/- OK -2
OHTOreHe3 TeopeTnyeckoe o0ydenue: 2 OK -4
pacreHui, WNnauBunyansHoe pa3BuTHE OPraHU3MOB. DMOpPHUOTEHE3 U €T0 CTa/INH. 1
KUBOTHBIX U [octamOpronanbHeiii eproa. CTaguu MOCTIMOPHOHAILHOTO PAa3BUTHSI y dKUBOTHBIX U YenoBeka. [Ipsmoe u 1
"1¢JIOBCKA HemnpsiMoe pazBuTHe. buonoruueckoe crapenne u cMepTb. OHTOT€HE3 pacTeHUi
Tema 2.4. OcHoBHoOe coaep:kaHue 7/2 OK -2
3axonomepHoctn | Teopernyeckoe odoydeHnue: 5 OK-4
HacCJIC10BaAHUA OCHOBHBIC MOHSATHS TCHETHKH. 1

CamocTrosiTenbHasi pa6oTa: 1

Pa3paboTka rmoccapus 1o reHeTHKe.

3aKOHOMEPHOCTH 00pa30BaHMS TraMeT. 1

3axon I'. Mennenst MOHOTHOPHUIHOTO CKPEIIHBAHNS. 1

3axon I'. Mennenst momuruOpuIHOTO CKPEIIMBAHNS. 1

B3auMonelicTBre reHoB 1

[pakTyeckune 3aHATHS: 2

Pemenue 3anau Ha onpeneneHre BEpOITHOCTH BOSHUKHOBEHHUS HACIEICTBEHHBIX TPU3HAKOB IIPH MOHO-, [TU-, 2

MOJIMTUOPHTHOM Y aHAJTU3UPYIOLIEM CKPEIIMBAHNH, COCTABIIEHUE TEHOTUITMUECKHUX CXEM CKpEIIMBAaHUS
Tema 2.5. OcHoBHOe coiepkaHue 5/2 OK-1
CuenyieHHOE TeopeTndeckoe o0y4yenue: 3 OK-2
Hacjie0BaHue 3akonsl T. Moprana. 1
NPU3HAKOB CuermieHHoe Hacle0BaHUE TEHOB, HAPYIICHHUE CIICTIICHUS. 1

HacnenoBanre npu3HaKkoB, CLEIUIEHHBIX C [TOJIOM 1

IIpakTHYecKue 3aHATHA: 2

Pemenue 3anad Ha onpe/ieieHue BEPOSITHOCTH BOSHUKHOBEHHSI HACJIEICTBEHHBIX TPU3HAKOB MPH CLIECTIIICHHOM 2

HacJle/IOBaHUH, COCTaBJIEHHE TEHOTUITMYECKUX CXEM CKpPEIINBAHUS
Tema 2.6. OcHoOBHOe cojiepKaHue 4/- OK-1
3axonomepHoctn | Teopernueckoe odoydeHue: 4 OK -2
H3MEHYUBOCTH W3zmeHunBOCTH MPU3HAKOB. BUIBI N3MEHYMBOCTH: HACIEACTBEHHAs U HEHACIIEICTBEHHASI. 1 OK-4

3aKoH rOMOJIOTHUYECKHX PSAA0B B HacyieAcTBeHHOH n3meHnunBocty (H.W. BaBuios). 1

MYTaHI/IOHHaH TEOpUA USMCHUYMNBOCTH. BI/IJILI MYTa]_II/Iﬁ " IPUYUHBI UX BOSHUKHOBCHMU.
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Kapuotun uenoseka. Hacnencrsennsie 3a0oseBanus yenoBeka. ['eHHbIEe 1 XpOMOCOMHBIE 00JIE3HHU YEI0BEKA. 1

Bonesnu ¢ HacnencTBEHHOW NPeAPacONOKEHHOCTHIO.

3Ha4yeHNne MEIULIMHCKON T€HETUKH B IIPEJOTBPAILICHUH U JICYEHUH T€HETUYECKUX 3a00JIeBaHU YeI0BeKa
Paznen 3. Teopus 3BOJIIONHI 6/-
Tema 3.1. OcHoBHOe coiepkaHue 2 OK -2
Hctopus Teopernyeckoe o0yuenue: 2 OK -4
IBOJIIOIIMOHHOI0 [lepesie aBomrormonnsie kKoHNenuuu (XK.b. Jlamapk, XK.JI. brogdon). DBomrormonnas teopust Y. JlapBuna. 1
yueHus. CuHTeTHuYecKas TeOpHsl SBOJIOIMU 1 €€ OCHOBHBIE MOJIOKEHHUSI.
Muxkpo3Bojaouusi | MyukposBOIIOLHS. [Tonynauus Kak 3yeMeHTapHask €AMHULA SBOIIOLUUHU. |'€HeTUYECKUE OCHOBBI 3BOJIIOLIMH. 1

DOnemeHTapHBIE PAKTOPHI IBOTIONHUH. ECTecTBEHHBIN 0TOOP — HAPABIISIFOIINAN ()aKTOP IBOIFOIIHH.

BunoobpaszoBanue kak pe3yabTaT MEKPOIBOJIOIHH.
Tema 3.2. OcHoBHOe coep:kaHne 2 OK -2
MaxpossoJronus. | Teoperudeckoe ooyueHnue: 2 OK -4
BosnukHoBenue U | Makpossosonus. DopMbl 1 OCHOBHBIEC HamnpasiieHus: MakposBosronun (A.H. CeBeprios). [lyTu goctmkeHus 1
Pa3BUTHE }KU3HU | Ouosornyeckoro mporpecca. CoxpaneHrne 6nopasHooOpaswst Ha 3emMIie.
Ha 3emure l'unotessl U TeOpUM BOZHUKHOBEHUS KU3HU HA 3emiie. [losiBIeHue NepBhIX KIETOK U UX 3BOMOLMS. [IpokapHoThl 1 1

OYKapuoOThI. HpOI/ICXO)K[ICHI/IC MHOT'OKJICTOYHBIX OPIraHU3MOB. Bo3HUKHOBEHNE OCHOBHBIX HapCTB 3YKapuoT

CamocrosiTeqibHast padoTa: 1

Pa3paboTka j1eHTH BpeMEHH BO3HUKHOBEHUS U Pa3BUTHUS KU3HH Ha 3eMIIe
Tema 3.3. OcHoBHOe coiepkaHue 2/- OK -2
IIpoucxo:xnenune | Teoperuueckoe oGyueHue: 2 OK -4
YyeJ0BeKa — AHTpOIONIOTHsI — HayKa 0 4yesoBeke. CHCTeMaTHUECKOe TOJI0XKeHHE YeoBeka. CXOJCTBO U OTIIMYHSA YeJIOBEeKa C 1
aHTpONoOreHe3 KHUBOTHBIMH. DBOJIIOIHS COBPEMEHHOTO YelIOBEKa.

CamocrosiTeqbHast padoTa: 1

Koncnekt tembl: «OCHOBHBIE CTaIUN aHTPOTIOT€HE3AY.

UYenoBeueckue packl U MX €TUHCTBO. BpeMst 1 IyTH pacceseHus desioBeka no miadere. [Iprcnoco0neHHoCTb 1

YeJIOBEKa K PAa3HBIM YCIOBHSIM CPEIbI
Paznen 4. Jxosorus 18/2
Tema 4.1. OcHoOBHOe coiep:KaHue 2/- OK-1
IKoJIOTHYEeCKHe TeopeTndeckoe o0ydyenune: 2 OK-2
(bakTopsI U Cpensl oOuTaHUsI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yILIHAS, TOYBEHHAs!, BHyTpUOpraHn3MeHHas. Pu3uko- 1 OK-7

cpeabl ;KU3HA

XUMHUYECKHE 0COOEHHOCTH Cpefl 0OUTaHUsI OpraHu3MoB. [Iprcoco0IeH s OPraHu3MOB K JKM3HH B Pa3HBIX CpPelIax.
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[NonsTre sxomornveckoro pakropa. Kimaccudukarus sxonoruuecknx (axropos. [Ipasuno muanmyma 0. JlnOnxa. 1

3akoH TonepanTHocTu B. lllendopaa
Tema 4.2. OcHoBHOe coep:KaHue 5/1 OK-1
Honynsuus, Teopernyeckoe o0yuenue: 4 OK-2
coo01ecTBa, DKOoJIOTHYECKas XapaKTepUCTUKA BHIA U OMYJISIIKAK. DKOJIOTHYeCKasi HUAIIA BUA. DKOJIOTHIECKHE 1 OK-7
IKOCHCTEMBI XapaKTePUCTUKH MOIYJISIHH.

Coo0miecTBa 1 9KOCUCTEMBI. BHOTIEHO3 1 ero cTpyKTypa. 1

CBs31 MEKAy OpraHu3MaMi B OMOIIEHO3€. 1

CTpyKTypHbIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOAYLIEHThI, KOHCYMEHTHI, PeAyLeHThl. KpyroBOpoT BEIIECTB U MOTOK 1

SHEPIUU B IKOCHUCTEME. TpoduuecKre ypoBHI

CamocrosiTeibHas padoTa: 1

C60p nnpopmanuu 1no Teme: «IKOJIOTHIECKUE TUPAMUIBD»

IIpakTHYecKue 3aHATHA: 1

Tpoduueckue nenu u cetn. OCHOBHBIE TIOKa3aTENIN KOCHCTEMBbI. briomMacca 1 mpoayKuus. DKOJIOTHYecKue 1

MUpaMHIBI YHcell, OnoMacchl U 3Heprud. 1IpaBuiio nupamMuasl 3HEPrUH.

Penrenue mpakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33JJaHUH 110 MEPEHOCY BEIISCTBA U SHEPTHH B IKOCHCTEMAX C

cocTaBlieHHE Tpo(ruyecKknX 1ernel 1 mupamMul OHOMacChl U YHEPTUH
Tema 4.3. OcHoBHOe coep:xaHne 2/- OK-1
Buocdepa - TeopeTnyeckoe o0y4yeHue: 2 OK -2
riodanbHas Buocdepa — xuBas 06o0uka 3emun. Passutue npejcrasienuii o 6uocdepe B tpynax B.U. Bepuanackoro. Obnactu 1 OK-7
IKOJIOTHYeCcKas Onocdeps! u ee KOMITOHEHTHI. JKuBoe BelecTBo OHocdepsl U ero PyHKIINY.
cucremMa 3aKOHOMEPHOCTH cyiecTBoBaHuUs Onochepbl. OcobeHHOCTH Orocdephl Kak rI00aTbHON IKOCUCTEMBI.

CamocrosiTe1bHas padoTa: 1

C6op undopmaruu no teme: «I modanbHbIe TPOOIEMBI YETIOBEUECTBAY

Junamuueckoe paBHOBecHe B 6uochepe. Kpyropopots! BemecTB 1 OMOreoxuMuieckre mukibl. [ odansHbie 1

9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coep:kaHne 4/1 OK-1
Baunsinue TeopeTuyeckoe o0yuyeHue: 3 OK -2
AHTPONOI€HHBIX AHTpOIIOTeHHBIE BO3/ICHCTBUS Ha Ouocdepy. 3arps3HEHUs KaK BHJ] aHTPOIIOTEHHOTO BO3ICHCTBHSI. 1 OK-4
(axTopos Ha AHTpomnoreHHsle Bo3AeHcTBUs Ha aTMocdepy. Bosnelictus Ha ruapochepy. Bosaelicteusa Ha aurocdepy. 1 OK-7
Guocepy AHTpOIIOreHHbIe BO3ACHCTBHS Ha OMOTHYECKHE COOOIIECTBA. 1 IK....

IpakTnyeckne 3aHATHSA: 1

[Ipaktuueckoe 3ausTue «OTX01BI Ipou3BOACcTBa»* Ha ocHoBe denepanbHOro Kiiaccu(UKaMOHHOTO KaTanora 1
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OTXOJIOB OMPENEIIATH KIIACC OMACHOCTH OTXO/IOB; arperaTHOe COCTOSIHUE M (DU3UUECKYIO (hOPMY OTXOJIOB,
o0pa3yromuxcs Ha paboyeM MecTe / Ha 3Tarax Mpou3BOJICTBa

Tema 4.5. OcHoBHOe coep:KaHue 5/- OK -2
Baunsiaue Teopernyeckoe o0yuenue: 5 OK-4
ConraJbHO- 3100poBBE M €r0 cocTaBisttontie. MakTOphI, MTONOKUTEIIEHO U OTPUIIATEIIEHO BIUIONTHE HA OPTaHU3M YCIOBEKA. 1 OK -7
IKOJOIMICCKUX [Ipobnema TexHOTEHHBIX BO3/IEHCTBUI Ha 340POBbE YETIOBEKa (AIEKTPOMAarHUTHBIE IO, OBITOBAas XUMUS, 1 IIK ...
(axTopos Ha W30BITOYHBIC HIYMBI, PaJHalHs U T.IL.).
3710pOBbLe Ananranus OpraHM3Ma 4eJoBeKa K pakTopaM OKpY KaroImiel cpeibl. 1
YeJ0BeKa [Tpunnuner GopmupoBanus 310poBbecOeperaromero noseaeHus. Puzndeckasi akKTUBHOCTH U 3I0POBBE. 1

buoxuMuyeckue aclekThl pallMOHAJIBHOTO MUTAHU

YcnoBus ocymecTBiIeHNs TPOodECCHOHATBHON NeSTENFHOCTH: IIIyM, TeMIlepaTypa, hu3mdeckas Harpyska u T.1.* 1
IIpodeccnoHabLHO-OPHEHTUPOBAHHOE CO/lep:KaHMe (coAepKaHNe MPUKIATHOTO MOXYJIsI) 5/2
Pa3znea 5. Buosiorus B :XKU3HHU 5 OK-1
Tema 5.1. OcHoBHOe coiepxkaHue 5 OK-2
buorexnoyorun B | Teopernueckoe cogepKaHue: 3 OK -4
JKHU3HHU KAXKI0I0 BuotexHosorus kak Hayka ¥ Mpou3BoIcTBO. OCHOBHBIC HAIIPABIICHUSI COBPEMEHHON OMOTEXHOIOTHU. MeTo IbI 1 1K

ouorexnosnorur. OOBEKTH OMOTEXHOIOTHH.

OTHKa OMOTEXHOJIOTUYECKUX U TEHETUYECKUX DKCIIEPUMEHTOB. 1

[paBuia noncka u aHaaM3a OMOIKOIOTUIECKON MHPOPMAIMY U3 Pa3IMIHBIX HICTOYHUKOB (HAay4YHAs U y4eOHO- 1

Hay4Has JINTepaTypa, CpeCcTBa MaccoBOi nHpopMauuu, cetb IHTEepHET U Apyrue)

CamocrosiTe1bHas padoTa: 1

Coop undopmarmu 1o teme: «Mcrnonp3oBanre OMOTEXHOJIOTHI B MUIICBON MPOMBIIIIEHHOCTH. Vcroib30BaHue

MIPOAYKTOB, MOJyYEHHBIX ¢ HOMOILIbI0 OMoTexHonmoruil B I0O».

IIpakTHYecKue 3aHATHA: 2

Ketficpl Ha aHanu3 nHMOPMALIUKN O HAYYHBIX JOCTHKEHHUIX B 00JIACTU Fr€HETUYECKUX TEXHOJIOTUH, KJIETOUHON 2

WH)XEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHA. 3aIuTa Keica: MpeCTaBICHUE PE3YIHTaTOB PEIICHUS KECOB

(BBICTYIUICHHE C TIpe3eHTaImen)™*
Bcero: 70

(+8
cam.pab.)

IMpomexyTounas 6

aTTecTamus 1mo
JTUCIUILINHE

HuddepenuupoBannbiii 3aueT
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3. VCJIOBUSI PEAJIU3ALIUY [TPOTPAMMBI OBII[EOBPA30BATEILHOIN
JTACITATUINH

3.1. I[.]Iﬂ peanau3anum nmporpamMmmbl INCHUIIVIMHBI TOJIZKHBI ObITh NMpeaAyCMOTPECHBI
cleayromue CnecnmajdbHbIC TOMCICHUS

Kabuner «buonorum», OoCHaIIEHHBIH O0OpyJOBaHHUEM: MeOENb, JOCKa, Me,
HaTJISIHBIE TMOCOOMS (KOMIUIGKTHI Y4YeOHBIX TaOJHWIl, TUIAKAaTOB), TEXHUYCCKUMU
cpencTBaMu OOYyYEHHUS: KOMIIBIOTEp C YCTpPOWCTBAMHU BOCIIPOM3BEICHUS 3BYKA,
IPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C IKPAHOM, YKa3KA-TIPE3CHTEP AJI IPE3CHTALIUM.

JlabopaTtopusi, ocHamieHHass O0OOpyJOBaHMEM [JIsi TPOBEACHUS 3aHATHIA:
MUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETP, JIabopaTopHas nocyaa (IpoOUpKH, MOJICTABKH
JUTSI IPOOMPOK, THUHIIETHI, MECOK, CTYIKH C TECTUKAMH, MPEIMETHBIC M TOKPOBHBIC
CTEKJIa, CTEKJSIHHBIC TaJOYKH, IpernapoBajbHbIC WIJbI, (UIBTPOBaJbHAS Oymara
(canerkn), cTakaHbl) THIIEPTOHUYECKUI pacTBOP XJopuaa HaTpus, 3%-Hblil pacTBOP
MepoKCUaa BOJOPOJA, pPACTBOp HoAa B HOAMCTOM KalWH, TJHUIEPUH, KIyOHU
KapTodens, JUCT 3JI0JeH KaHAJICKOW, IJIOJ PSOMHBI OOBIKHOBEHHOU (PSOMHBI WU
TOMAaTa), TyK pemyathlii, pa3BeICHHBIC B BOJIE APOXIKU);

3.2. UndopMannoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

Jns  peanuzanuud  mporpaMmbl  OMOJMOTEUHBIH  (GOHJ  00pa30BaTEIBHOM
OpraHu3aluyd JIOJDKEH MMETh IeYaTHbIE W/WIM DJIEKTPOHHBIE 00pa30oBaTeNIbHBIE U
uH(OpPMAITMOHHBIE  PECypChl,  PEKOMEHJIOBAaHHbIE  JUIsl  WCIIOJB30BaHUA B
0o0pa3oBaTebHOM Ipoliecce, He CTapIlle MSATH JeT C MOMEHTA U3/IaHuUs.

PexomenmyeMble mMeuyaTHbIE W3MaHUS TI0 pealu3aluu o0IIeo0pa3oBaTeIbLHOM
JUCLUUIUIMHBL MPEICTABICHBl B METOAMYECKUX PEKOMEHAAUUAX [0 OpraHu3aluu
00yueHus.
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4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUMA
OBILIEOBPA3ZOBATEJIbBHOM JUCIATIINHBI

KoHTposib ¥ omeHka pe3ylbTaTOB OCBOCHHUS  0OOIIe00pa3oBaTEeIbHON
JTUCIUIUIMHBL PACKPBIBAIOTCS Yepe3 MUCHUIUIMHAPHBIE pe3yJbTaThl, HAMIpaBJICHHbIC Ha
dbopmupoBaHre OOIIMX U MPOQPECCHOHATBLHBIX KOMIIETEHIIMA MO pasjieiaM U TeMam
coJiepKaHusl yueOHOro MaTepuarna.

Oomas Pasznen/Tema T oeHOYHBIX MePONIPUATHH
KOMIIeTEHIUA

Pazpnen 1. Knerka — KonTponbras pabota

CTPYKTYpPHO- «MonexynsapHblli ypOBEHb
(pyHKUIHMOHAJIbHAS eINHUIA

KHBOTIO0

OpraHu3alu KUBOro»

OK 02 buonorus kak nHayka. O6mias 3anonaHeHre TaOJIUIIbI C OTIMCAHUEM
XapakTEpUCTUKA KU3HU MCTOJ0B MHUKPOCKOIIMPOBAHHA C UX
JIOCTOMHCTBaMU U HEJAOCTAaTKaMH.
3anonHenue Tabauipl «Bkiaa y4eHbIx
B pa3BUTHE OMOJIOTHUM»

3anonHeHne CPaBHUTEIHHOM TaOIUIIBI
CXOJICTBA U PA3JIMYMl )KUBOT'O U HE
JKUBOTO

OK 01 CrpykrypHo-(pyHKIIMOHaNbHAs  |OnieHnBaeMasi IUCKyCCHs IO BOTIpOcaM
OK 02 OpTaHM3alis KIETOK JNEeKLUN

OK 04 Pa3paboTka MeHTanbHON KapThl 11O
KJIacCU(UKALIUU KIETOK U UX CTPOCHUIO
Ha TIPO- U DYKAPUOTHIECKHUX U 110
[[apcTBaM B MUHU TPYMIax
BrImontHeHue u 3amuTa JIabopaTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
JKUBOTHBIE, TPUOBI) U KJIETOYHBIE
BKJTFOUCHUS (KpaxMall, KapOTHHOUIHI,
XJIOPOTLIACTHI, XPOMOTLIIACTHI )»
[TpakTaeckoe 3austue. [Ipeacrapnenue
YCTHBIX COOOIICHH ¢ TPe3eHTaIIUEeH,
MOITOTOBJICHHBIX IO TIEPEYHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
nperoaaBaTesieM

OK 01 CtpykTypHO-(DyHKIIMOHANBHBIE | DPpPOHTAIBHBIN Ompoc

OK 02 (bakTOpBI HACTECTBEHHOCTH PaspaboTka riaoccapus
Pemenue 3amayd Ha onpeneneHue

M0CJIEI0BATEIBHOCTH HYKJICOTH/IOB,
aMMHOKHCIIOT B HOPME U B Cllydae
M3MEHEHHUs NI0CIIEA0BATENbHOCTH
Hykineotuaos JJHK

OK 02 OOMeH BelecTB U @poHTANIBHBII 0IIpOC
MpEBpALLEHNE JHEPTUU B KIIETKE 3amnoHeHne CpaBHHTeJ’IBHOﬁ Ta6HI/IHBI
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XapaKTepUCTUK TUTIOB OOMeHa
BCILIECTB

OK 02
OK 04

JKW3HEHHBIN UK KIIETKU.
Murto3. Meiio3

OO6cysxaeHne Mo BOIpocam JIeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pazpen 2. Ctpoenne u
(pyHKuMM oprannzma

KonTponbnas pabota “CtpoeHue u
GbyHKIMH opranu3Ma’

OK 02
OK 04

Crpoenue opranuzma

OuenuBaemas 1UCKyccus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
4eJI0OBEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKIUHA

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaTIBHBINA OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTePUCTUKON U IpuMepamMu Gpopm
Pa3MHOXKEHHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIoBeKa

Pa3paboTka 1IeHThI BpEMEHH C
XapaKTepUCTUKOW 3TAlOB OHTOTE€HE3a
OTJEJIBbHOM I'PYIIION )XUBOTHBIX U
YeJoBeKa M0 MUKPOrpyImnam
Tect/onpoc

CocTaBjiCHHE >KU3HEHHBIX ITUKJIOB
pacTeHui 1Mo otaeaamM (MOXOBHUIHBIC,
XBOUIEBU/IHBIC, MTATTOPOTHUKOBHIHBIE,
roJIOCEMEHHBIE, TOKPHITOCEMECHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICOJOBaHUA

Pa3pabotka rioccapus
@pOHTAIBHBIN ONPOC

TecT mo Bompocam JIeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPU3HAKOB IIPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOLIEM CKPEIMBAaHUU,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CuerieHHOE HaclleJ0BaHue
MPU3HAKOB

Tect
Pa3paboTka rioccapus
Pemenue 3anayd Ha onpeneneHue

BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX IIPU3HAKOB IIPU
CLICIIJICHHOM HacCJIEIOBaHUH,
COCTABJICHUE T€HOTUIINYECKUX CXEM
CKpEILMBAHMS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.
Pemenue 3agad Ha onpeneneHne Tuna

MyTalluu NIpH 1epeaavuc
HACJICACTBCHHBIX ITPHU3HAKOB,
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COCTaBJICHUC I'CHOTUIITMYCCKHUX CXCM
CKpCIIUBaHUsA

Paznen 3. Teopus 3Bo/1I0UNH

Konrponsnas padora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emMiie”

OK 02 Hcropust 3BOJIIOLIMOHHOTO OpOoHTATBHBIN OMPOC

OK 04 yueHns. MHKPO3BOJIFOLUS PazpaboTka rioccapus TepMHUHOB
Pa3zpaboTka n1eHTHI BpeMEHH Pa3BUTHS
HBOJIFOIIMOHHOTO YUYECHHUSI

OK 02 Makpo3Botonusi. OneHuBaemasi IUCKYCCHSL:

OK 04 BO3HUKHOBEHHE U PA3BHTHE KCIIOJIb30BaHUE ApTyMEHTOB,

SKI3HI Ha 3emie OMOJIOTUYECKOI TEPMUHOIIOTHH U

CUMBOJIMKH IS I0KA3aTeNbCTBA
POJICTBA OPTAHU3MOB Pa3HbBIX
CUCTEeMAaTUYECKUX TPYIII
Pa3paboTka neHThl BpeMEHU
BO3HUKHOBEHUS U Pa3BUTHS KU3HU Ha
3emie

OK 02 [IpoucxoxaeHue yeaoBeka — OpOoHTATBHBIN OMPOC

OK 04 AHTPOIIOT€HE3 PazpaboTka 1eHThI BpeMEHH
MIPOUCXOXKICHUS YeTTOBEKA

Pa3nen 4. DxoJorus

OK 01 Dkonorudeckue GpakTopsl U TecT no skooruyeckum GakTopam u

OK 02 cpenbl XKU3HU CpenaM JKU3HU OPraHU3MOB

OK 07

OK 01 [Tomymsius, cooOriecTna, CocraBieHue cxeM KpyroBopora

OK 02 HKOCUCTEMBbI BEILECTB, HCIIONIB3Ys MaTePUaIIbI JIEKIHH

OK 07 Penienne npakTUKO-OpPUEHTUPOBAHHBIX
pacyeTHbIX 3aJaHUH [0 IEPEHOCY
BEIIIECTBA U DHEPTUH B IKOCUCTEMAX C
COCTaBJICHUE TPOPUUCCKUX LICHeH U
nUpaMul OMOMACCHI U SHEPTUU

OK 01 buocdepa - rmobanpHas OneHuBaemasi JUCKYCCHUS

OK 02 DKOJIOTMYECKAS] CUCTEMA Tect

OK 07

OK 01 BnnsiHue aHTpOnoreHHbIX Tect

OK 02 daxTopos Ha Guochepy [IpakTuueckas pabora “OTX0bI

OK 04 MPOU3BOJCTBA”

OK 07

OK 02 Bmmsauawne conmannsHO- OuenuBaemasi IUCKyCCHUs

OK 04 9KOJIOTMUECKUX (DAKTOPOB HA Brinmonnenue nabopatopHoi paboTel Ha

OK 07 BBIOOD:

3A0POBBC YCIIOBCKA

"VMcTBeHHast paboTOCOCOOHOCTR",
"Bnusiane abuotudeckux GakTopoB Ha
YeJoBeKa (HU3KUE U BBICOKUE
TeMmneparypsl)”

Paznen 5. buojiorusi B ;KM3HU

3ammTa Keica: mpecTaBICHIE
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pe3yJIbTaTOB PELICHUS KENCOB
(BBICTYIIJICHHE C TIPE3EHTAIEH )

OK 01 BbuoTtexHonoruu B XXu3HU Brinmonnenue keiica Ha aHAIN3
OK 02 KakI0r0 nH(pOpMaIUK 0 HAYYHBIX JOCTHKCHHIX
OK 04 B 00J1aCTH I'€HETHYECKUX TEXHOJIOTHIA,

KJIETOYHON WH)KCHEPUH, MMUILEBBIX
O6uoTexHoiorui (1Mo rpynmnam),
HPEICTABICHUE PE3YIbTaTOB PELICHHS

KEWCOB

OK 01 [TpombinienHas 6uorexHosorust |BeinonHeHue keiica Ha aHaIN3

OK 02 uHpOpMALIUU O PA3BUTUU

OK 04 MIPOMBIIIUICHHOW OMOTEXHOJIOTHH (110
rpynnam), IpeJacTaBlIeHUEe Pe3yJbTaTOB
pelIeHus KecoB

OK 01 ConuaiabHO-3THYECKHE acIeKThl | BEIMOJIHEeHMEe Kelica Ha aHaInu3

OK 02 OHOTEXHOIOTHH nHpopManuu 00 STUYECKHUX acleKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (I10
rpyIaMm), IpeICTaBIeHUEe PE3yIbTaTOB
peLIeHUs KEeCOB

OK 01 buorexHosioruu u Texunueckue |BrinmosiHeHWE Keiica Ha aHan3

OK 02 CHUCTEMbI uH(pOpMaLUU O pa3BUTUS

OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUYECKUX CHCTEM (TI0 IpyImmam),
IPEJCTaBICHNUE PE3yJIbTaTOB PELICHUs
KEHCOB

NudopmanuonHoe odecneyenune o0ydeHus (mepeueHb PEKOMEHAYEMbIX YUECOHBIX
n3naHui, MHTepHeT-pecypcoB, AOMOTHUTEILHON TUTEPATYPHI)

OcCHOBHBIE HCTOYHHUKH
Jns npenonasarenein
1. Obwmas 6uomnorus: yueonoe nocooue / C.1. Konecaukos. — 6 u3a., crep. — Mockaa:
KHOPVYC, 2020. — 288 c. (CIIO)
2. buonorus. Tectol: yuebHoe nocodbue g CIIO / T.B. Jlanuukas. — Mocksa: 13.:
IOpaiit, 2022. — 40 (IlpodheccronanpHOE 00pa3oBaHUE).

s cryneHTos
1. OGmias 6uonorus: yueonoe nocodue / C.1. Konecnukos. — 6 uza., crep. — Mockaa:
KHOPYC, 2020. — 288 c. (CIIO)

2. buonorust: yueOHUK ¥ TPAKTUKYM JIJIsi CPEAHETO MPOPECCHOHATTEHOTO 00pa30BaHus /
B. H. Speirun [ gp.] ; mox pemakumeit B. H. SApermHa. — 2-e m3ng. — Mocksa:
MznarenscTBo KOpaiit, 2022. — 378 c.

JlonoJIHUTEeIbHbIE HCTOYHUKHT
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Jlnsa nmpenonasarenen
. buomornss B 2 4. Yacte 1: yueOnuk miust By3oB /B.H. Speirme [u ap.]; mon

penakuueid B.H. SApeiruna, 1.H. Bonkosa. - 7-e u3a., nep. u gon. - M.: FOpaiir,
2022. - 427 c.

. buonorust B 2 4. Yacte 2. yueOuumk a1 By3oB /B.H. Speirun [u ap.]; mon
penakmuedt B.H. Apsiruna, M.H. Bonkosa. - 7-¢ u3a., nep. u gomn. - M.: KOpaiit,
2022. - 347 c.

. BUOJIOT'USA: y4eOnuk u mpaktukyM st By3oB /B.H. Slpeirme [u ap.]; mon
penaknuei B.H. fApeiruna. - 2-¢ uzn., - M.: IOpaiit, 2022. - 378 c.

. [unos, Y. A. buonenonorus: yueobnuk ans By3os / U. A. IllunoB. — Mocksa:
NznmarensctBo HOpaiit, 2022. — 184 ¢. — (Bricmee oopa3zoBanue). — ISBN 978-5-
534-13190-1. — Texkct: anexkrponHsbiii // DbC KOpaitT [caiiT].

. buopasznoobpasue u oxpaHa mpupojbl: y4eOHUK M MpakTukym st By3oB / E. C.
Npanos, A. C. Uepnakosa, B. A. Mapkos, E. A. JlymaHoB. — 2-e u3., KCTIP. U JIOIL.
— Mocksa: U3patensctBo FOpaiit, 2022. — 247 ¢. — (Briciiee o6pazoBaHue). —
ISBN 978-5-534-11378-5. — Tekcrt: snextponusiii // IbC FOpaiit [caitT].

. Epemuenxo, O. 3. VYuenue o Ouochepe: yuebHoe mocodue s By3oB / O. 3.
Epemuenko. — 3-e u3n., nmepepad. u qon. — Mocka: U3marensctBo Opaiit, 2022.
— 236 c. — (Broicmiee oOpazoBanue). — ISBN 978-5-534-08283-8. — Tekcr:
anekTpoHHbIl // DBC FOpaitT [caiiT].

. Credanos, B. E. buoundopmaruka: yueonuk st By3oB / B. E. Ctedanos, A. A.
Tyny6, I'. P. Maspomyno-Cronsipeako. — Mocksa: U3gatensctBo FOpaiit, 2022.
— 252 c.

Jns ctyneHToB
. Epemuenko, O. 3. buosorusi: yuenue o ouocdepe: yueoHoe mocodue aJisi CpeIHET0

npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e uzn., nepepad. u J101m.
— Mockpa: MzparensctBo [Opaiit, 2022. — 236 c¢. — (IIpodeccuonanbHoe
oOpa3oBaHue).

. Haxaema, B. 1. buonorus: reneruka. IlpakTudeckuii Kypc: yueOHOe mmocodue s
cpenHero npodeccuonansHoro oopazosanus / B. . HaxaeBa. — 2-e u3z., nepepad.
u mon. — Mocksa: M3gatensctBo FOpaiit, 2022. — 276 ¢. — (IIpodeccuonanbaoe
o0pa3oBaHue).

. KonnueB, A. C. MonekynsipHas Ouojorus: y4eOHUK [JJii  CpEeIHEro
npodeccronanbHoro obdpaszopanus / A. C. Konunues, I. A. CeBactpsinoBa, 1. JI.
IIBeTkoB. — 5-¢ m31. — Mocksa: U3natenscTBo FOpaiit, 2022. — 422 c.
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4. Opnakosa, O. . buonorus: Beliatonyecs yueHble: yueOHoe mocooue isi CpeTHEro
npodeccuonansHoro oobpazosanus / O. U. KOpgakoBa. — 2-¢ u3a. — Mocksa:
WznatensctBo FOpaiit, 2022. — 264 c.

5. Epmos, 0. A. buoxumus: y4eOHMK M MNPAKTUKYM [UJIsl  CPEIHEro
npodeccuonansHoro oopazosanus / FO. A. Epmos, H. U. 3aiiniea; non pegakuuen
C. U. lllykuna. — 2-e u3x., uctp. u aomn. — Mocksa: U3aatenscTBo IOpaiit, 2022.
— 323 c.

6. OOyxos, [I. K. buonorusi: kieTku W TKaHU: ydeOHOE MOcoOue JJIsi CPEAHEro
npodeccuonansHoro obpazosanus / J[. K. O0Gyxos, B. H. Kupunenkoa. — 3-e
u31l., nepepad. u gomn. — Mocksa: M3garensctBo FOpaiit, 2022. — 358 c.

[Ipodeccronanbabie 0a3bl TaHHBIX

pravo.gov.ru - OdunuanbHbelil THTEPHET-MIOPTAI IPABOBOM HHPOpMAIIUU

www.edu.ru — ®eaepanpHbiii opTast Poccuiickoe oOpa3zoBaHue
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JUCT UBSMEHEHUWI U IONOJIHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne U3MCHCHUA, JaTa BHCCCHHUA U3MCHCHU I, Ne CTpaHuIlbl C UBMCHCHHUEM

BbLIIO CTAJIO

OcHoBaHue:

HOI[HI/ICB Jiina, YTBEPAUBIICTO USMCHCHU A
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