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1. ObIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA30OBATEJBbHOU JUCIHUIIJIMHBI «bBUOJIOI'USD»

1.1. MecTo IucCHUIUIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO
OOmieoOpazoBaTenbHas AWCUUIUIMHA «buonorusy sBisercs 00s3aTeIbHON YacTbio
0011e00pa3oBaTeIbHOro KKIAa 00pa3oBaTeNbHOM MporpamMmsl B cootBeTcTBUU ¢ PI'OC
CIIO no cnenmansaoctu 09.02.07 MndopmanmonHbie CUCTEMBI M POTPaMMHUPOBAHHE.
1.3. e ¥ IUIaHUPYyeMble Pe3yJIbTAThI 0CBOCHHUS THCIUIIJIMHBI:

Hean: ¢QopmupoBanue y CTYIEHTOB TNPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIMOHATBHOW OpPraHU3alluy KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSATHUS
pElIeHni B OTHOIIIEHUH O0OBEKTOB KUBOM MPUPO/IBI U B IPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3anayu:

1) chopmupoBaTh MOHMMaHUE CTPOEHUSI, MHOTOOOpa3usi U OCOOCHHOCTEHN KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliy, 3aKOHOMEPHOCTEH MPOTEKAHUSI OMOJIOTHYECKUX
IPOLIECCOB M SIBIICHUM B OKPYXKAIOWIEW cpene, LENOCTHOW HAay4YHOM KapTHUHBI MHpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS ONPENEATh KUBbIE OOBEKTHl B MPHUPOJIE; MPOBOJIUTH
HAOJIIOICHUST 32 DKOCUCTEMAaMU [IJISl BBISABJICHHUS] E€CTECTBEHHBIX M aAHTPOIOTCHHBIX
W3MEHEHUM, HHTEPIPETUPOBAThH PE3YIbTaThl HAOIIOIEHUI,

3) cdopMupoBaTh HaBBIKM  TPOBEACHUS  MNPOCTEHUIINX  OHOJOTHUYECKUX
AKCIIEPUMEHTAJILHBIX MCCJICIOBAHUN C COOJIIOJIEHUEM MpaBUi 0€30MacHOTO OOpaleHuUs
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh MHGOPMAIMIO OMOJIOTUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHHOCTU TIO
OTHOIIICHUIO K OKpY)KaIoIIeH cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH H
co0JIroAaTh Mephl MPOPHITAKTUKY 3a00I€BaHUM.

6) copMUpoBaTh MOHUMAHUE 3HAUUMOCTH JIOCTUKEHUM OMOJIOTUYECKOM HAYKH U
TEXHOJIOTUHA B TMPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOIOTHHA.



1.2.2. Ilnanupyemble pe3y/bTaThl OCBOEHUS 00111e00pa30BaTeILHON JucHUIIMHBI B c00TBeTcTBMU ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO
Kox n IlianupyeMble pe3yabTaThl OCBOEHHS AUCHHIIAHDI
HAMMEHOBAHUE
}opmupyembIx Oo6mme’ JIuCunIIMHAPHbIE
KOMIIeTeHIINIi

OK 01. Beibupats
CIOCOOBI pEeLICHUS
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy/10BOr0 BOCIIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IEHHOCTH MAacCTEepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH JEATENHHOCTH TEXHOJOTMYECKOH H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- HHTEepeCc K pas3nuyHbiM chepam mpodeccuoHaIbHON

JeSITeNIbHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
JEHCTBUAMMU:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

- CaMOCTOATENIbHO (OpMYyIMpPOBaTh U  AKTYaJIU3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIIN MPU3HAK WX OCHOBAHUS JIJIS
CpaBHEHMsI, KJIJacCCU(PUKALUU U 0000IIeHNUS;

- OINpEeAeNATh LEeIN ACSITeNbHOCTH, 3a/laBaTh IapaMeTphl U

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE M POJIM OHOJIOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (YHKIIHMOHAIBHONW TPaMOTHOCTH
YeloBeKa JJIs PEelIeHuUs )KU3HEHHBIX MPOoOeMm;

chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKPBIBATH  COJAEpIKAHHE
OCHOBOTOJIAralomux OHOJOTHYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJETKa, TKaHb, OpraH, OpPraHWu3M, BUJ, IMOIYJISLMS,

JKocucTema, OuoreHo3, Ouocdepa; wmerabonuszm (oOMeH
BEILIECTB u MIpEeBpaICHIEC JHEPTHUN), roMeocCTa3
(camoperynsuus), OrocuHTE3 Oeka, CTPYKTYypHast

opranu3anus XUBBIX CUCTEM, TUCKPECTHOCTL, CaMOPETyJIsANs,
CaMOBOCIIPOU3BCACHUC (perOJIYKLII/IH), HaCJICIACTBCHHOCTD,

U3MEHYMBOCTb, JHEPrO3aBHUCHMOCTh, pOCT U pa3BUTHE,
YpOBHEBAsI OpraHU3aIHs;
chOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTMUECKNUX TEOPUA W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YETOBEKA;

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeAMETHble pesynbTaThl n3 ®rOC COO (B nocnegHeit pegakumm ot 12.08.2022), dopmupyemble 06L1e06pa3oBaTeNbHON AMCLMNANHOM

Z,U,VICLI,MI'IHVIHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




KPUTEPUU UX JTOCTUKECHUS;

- BBIABIIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPCKTUBBI B  ACATCILHOCTH, OLCHUBATH
COOTBETCTBHEC PE3YIBTATOB LOEIIAM, OLICHUBATh PUCKHA
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbHOCTH,

- Pa3BHUBAThb Kp€aTHuBHOC MBIIIJICHHUEC npu  pCIICHUHA

YKMU3HEHHBIX Tpo0IeM

0) 0a30BbIe HcCIe0BATEIbCKHE eCTBUS:
- BJIAJETh HABBIKAMU  y4EOHO-HCCIICJIOBATEILCKOH U
IIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU pa3pelleHus Ipooiem;

- BBIABJIATH MMPUIUHHO-CJIICACTBCHHBIC CBsI3H1 u
aKTyaJIM3UpOBaTh 3ajady, BBIABUIaTh TMIIOTE3y €€ PELICHHUS,
HAaXOJWTh  apryMEHTBhl s JOKa3aTelbCTBA  CBOMX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

- AHAIM3MPOBATh IMOJYYEHHbIE B XOJAE pEIIEHUS 3aJayu
pe3ynbTaThl, KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTD,
MMPOrHO3NpOBaATh UBMCHCHHE B HOBBLIX YCIIOBHUAX,

- yMeThb

MMPAKTUYCCKYIO obnactu KHN3HCACATCIbHOCTH,

HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeHBHyIO nu
- YMGTI) I/IHTerI/IpOBaTI) 3HAHUS W3 paSHI)IX HpC}IMeTHLIX
oOJacreii;

- BBIIBUTATh HOBBIC WJIEH, IMpeylaraTb OPHUTHHAILHBIC
MIOJIXO/IbI U PEUICHUS;

- CIOCOOHOCTh HX MUCIHOJB30BAHHMSA B II03HABATEILHOU M
COIIMAIBLHOM IPaKTUKE

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIITHE
Oouosornyeckue 3akoHbl U 3akoHoMepHocTH (I'. Mennens, T.
Moprana, H.W. BaBunoBa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIel HX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuoOpeTeHNe OIbITa INPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YyHOT'O ouosioruu:

II0O3HAaHUA, HCIIOJIb3YCMbIX B

Ha6J'IIO,Z[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

HBHCHHﬁ; opraHu3anu W IM[MPOBCACHUA OMOI0TMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHU A THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCIIMYHUHAMU,

OOBSICHEHUS TOJIYYEHHBIX PE3yJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATHN, TEOPUM M

3aKOHOB;
C(OPMHPOBAHHOCTh ~ YMEHHUSl  BBIIEIATH  CYIIECTBEHHBIE
OPU3HAKU BHUPYCOB, KIJIETOK MPOKAapUOT U  IYKapHUoOT;

OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OMOTeOIeHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BEHIECTB W TMPEBpAIICHUS DSHEPrUU B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTIOJJOTBOPCHHSI, PAa3BUTHS U
PAa3MHOXKCHUA, WHIAWBUAYAJIBbHOT'O pa3sBUTHA opraHusma
(oHTOTEHe3a), OOpHOBI 3a CYIIECTBOBAHHME, ECTECTBEHHOTO
ot0Oopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpeae oOWTaHWs, BIUSHUS KOMIIOHEHTOB OSKOCHCTEM,
AQHTPOTIOTEHHBIX ~ W3MEHEHHWH B  DKOCHCTEMax  CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB W MPEBpAIICHUE SHEPTUHU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUUYECKHE 3a]1auyH,

COCTAaBJIAATb I'CHOTHUIIMYCCKUC CXEMBI CKpCUHIMBAHUA  JIA




Pa3sHbIX THUIIOB HACJICAOBAHUSA MNPU3HAKOB Y OpPraHHU3MOB,

COCTaBJIsITb CXCEMbI IIEPCHOCA BCHICCTB W OHCPruud B

JKOocHcTeMax (1IeMU MUTaHUs, TUIIEBbIE CETH)

OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJIM3a U
UHTEPIIpETalUU
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM
NESATCIIbHOCTH

B o0Js1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHMSA:
- chOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU

KYJIBTYP,
MeEcTa B

NPaKTUKH, OCHOBAHHOTO Ha JIaJore
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MMPE;

OCO3HAHMIO CBOETO
- COBEpIICHCTBOBAHUE SI3LIKOBOM W YHUTATEIILCKOW KYJIBTYPHI
KaK CpEJCTBa B3aUMOJICUCTBUS MEXKIY JIOJbMH U TO3HAHUS
MUpa;

- OCO3HAHUE LIECHHOCTU HAy4YHOH NEeATEIbHOCTH, TOTOBHOCTH
OCYULIECTBIISITh MIPOEKTHYIO u HCCJIEI0BATENbCKYIO
JeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBnasieHWe yHHUBEPCAIbHBIMU Y4EOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMH:

B) pabdoTa ¢ unopmaumeii:

- BJIaJIETh HABBIKAMU TMOJTYYEHUsI MHPOPMAIIMH U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOMCK,
aHAJIN3, CHCTEMAaTU3allMI0 M MHTEPHpeTanuio WHGOpMaluu
pa3IMYHBIX BUJOB U (HOPM TIPE/ICTABICHHUS,

- CO3/1aBaTh TEKCThl B Pa3NMMYHBIX (opmarax ¢ y4eToM
Ha3Ha4YeHHUs] MHQPOpPMAIMU M IENEBON ayAUTOPHH, BBHIOHpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS W BU3YATH3aIINH;

- OIIEHUBATh JIOCTOBEPHOCTD, JETUTUMHOCTh HHPOPMAIIUH, €€
COOTBETCTBHUE MIPABOBBIM M MOPATHHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh

CpencTBa MH(OPMAaLMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHUI B PCIICHUN KOTHUTUBHBIX,

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OLICHUBATH
uHGOpMaIMI0 OHOJOTHYECKOrO COJEPKaHUsl, BKIIIOYAIOIIYIO
NICEBJAOHAYYHBIE 3HAHHUA U3  PA3IUYHBIX  HCTOYHUKOB

(cpeactBa MaccoBoil uHGOpPMalUU, HAYYHO-TOMYISIPHBIE

MaTepuaibl);  MUHTEPIPETUPOBATH  ATHUUECKUE  ACIHEKTHI

COBPEMEHHBIX HCCJICIOBAaHUM B  OHOJIOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH; PacCMaTPUBATh IJI00ATBHBIC SKOJIOTHUECKUE
poOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K
HUM COOCTBEHHYIO TTO3HUIIUIO;

c(hOpMUPOBAHHOCTh cOoOCTBEHHBIE

IMMCHbMCHHBIC u

yMeHI/Iﬁ cO31aBaThb
YCTHBIC COO6H_[CHI/I}I Ha
OMOJIOrHYECKOM I/IH(i)OpMaI_[I/II/I N3 HCECKOJBKHMX HCTOYHHKOB,
I'paMOTHO HUCIIOJIB30BATH MOHSATHUHBIN arrapar onoaoruu

OCHOBC




3aga4 C
TCXHUKHU

KOMMYHUKATHBHBIX n OpraHnu3aluOHHBIX

cobOioieHueM TpeOoBaHU SPrOHOMUKH,
0€30aCHOCTH, THTHEHBI, PecypcocOepekeHus], MPaBOBBIX HU
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€30MacHOCTH;

- BJIQJICTh HABBIKAMU PACTIO3HABAHMS U 3alTUTHI HH(DOpMALIHH,
nH(OPMalMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. DddexTrBHO

B3aMMOJICIICTBOBATH
u pabortartb B
KOJUJICKTHBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CaMOCTOSATEJIBHOCTH |
CaMOOIIPEIEICHHUIO;
-OBJIaJICHHE HaBBIKAMH yueOHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIMAIbHOM JEATEIbHOCTH;

OBjaaenue
JeHCTBUSIMMU

6) COBMECTHaA NeATEJIbHOCTD.

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMUA

- TOHMMAaTh W HCIOJb30BaTh IMPEHUMYIIECTBA KOMAHJIHOW W
WHAUBUAYAIbHON pa0oTHI;

- MPUHUMATD ean COBMECTHOM
OpraHU30BBIBATh M KOOPAUHUPOBATH JEUCTBUS 1O €€
JOCTH>KEHHUIO: COCTaBJIATh IUJIaH JEUCTBUHM, paclpenensTh

ACATCIIBHOCTH,

pOJIM C yYETOM MHEHMH YYaCTHHKOB OOCYXJIaTh pPE€3yJIbTaThl
COBMECTHOM paboThI;

- KOOpAWMHUPOBATL U BBINOJJHATH pa60Ty B YCJIOBHAX
peaisHOTO, BUPTYaJIILHOT'O U KOMOWHHUPOBAHHOTO
B3aMMOJIEICTBHS;

- OCYILECTBJISATh NO3UTHBHOE CTPATETMYECKOE IOBEACHHE B
pa3IMyYHBIX NpOSBIATL  TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh HWHHUIINATUBHBIM

CUTyaluix,

OB.HalIeHI/Ie YHUBEPCAJTBbHBIMHA PETryJIATUBHBIMUA
NeHCTBUAMM:
I') NPHHSATHE ce0sl M IPYTHX JIKO/Ieid:

- IPUHMMATh MOTUBBI U apryMeHTHl JPYIHX JIIOJeH Ipu

HpI/IO6peT€HI/I€ OIllblITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHMH, HCIIOJIB3YCMbIX B OHOJIOTHU:
Ha6J'II-O,Z[eHI/I$I H OIIMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

SIBJICHPIfI; opranuMzaiii MW IMPOBCACHUA OMOJIOTHYCCKOTO
OKCIICPUMCHTA, BBIABHXKXCHHUA THIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCIIMYHUHAMU,

OOBSICHEHUS TIOJYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHWEM HAYYHBIX TOHATHUNA, TEOPHH M
3aKOHOB
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aHAJIN3€E PE3yJIbTaTOB JEATENbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- Ppa3BHBATHb CIIOCOOHOCTEL IMOHUMATH MHUDPp € MO3HUIUU OAPYIroro
YCJIOBCKA

OK 07.
CopeilicTBOBaTH
COXpaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSATh
3HaHUs 00
U3MCHCHHUHU KJIMMAaTa,
TPUHIUITBL
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUSIX

B o0Js1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- c(pOpMUPOBAHHOCTh IKOJOTMUECKON KYyJIbTYpbI, TOHUMAHUE
BIMSHUS  COLMAJIBbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE TPUPOJHOM M COLMAJIBHOM Cpelbl, OCO3HAaHUE
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpodieM;

- IUJAHUPOBAHME U OCYILIECTBJICHUE JIEUCTBUN B OKPYKaIOLIEH
Cpele Ha OCHOBE 3HAHMUA LEJIed YCTOMYMBOIO DPa3BUTHSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JEHUCTBHM, IPUHOCIIIMX  Bpex
OKpYKaroIleH cpese;

- YMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE HKOJIOTHUECKUE
NOCIIEACTBYS NPEANPUHUMAEMBIX JNEHCTBUH, MpeAOTBpaIlaTh

UX;

- paciipeHuc OIIbITa JACATCIIBHOCTH 9KOJIOTHYECKON
HAITPaBJICHHOCTH;
- OBJIaICHHUC HaBBIKaMH yqe6HO'HCCHCHOBaTCHLCKOﬁ,

MPOEKTHOM M COLIMATIbHOMN JAEATEIbHOCTH

Cc(OPMHPOBAHHOCTb YMEHUS NPUMEHATh MOJTY4YE€HHbIE 3HAHUS
JUIsl OOBSICHEHHSI OMOJIOTMUECKUX ITPOLECCOB U SIBJICHMM, JUIsS
IPUHATHS IPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKU3HU C
Henbio  obecrieyeHus O€30IaCHOCTH CBOEro 3J0pOBbS U
3/I0pOBbsSI  OKPY)KAIOLIUX JIO/IE€H, COOJIOACHUS 370POBOTO
oOpa3a KU3HHU, HOPM I'PaMOTHOI'O MOBEJAEHUS B OKpYKarollen
IPUPOIHON cpene; IIOHUMAaHUE HE00X0IMMOCTH
UCIIOJIb30BAaHUsl JIOCTM)KEHUH COBPEMEHHON OMOJNOTMM U
OMOTEXHOJIOIUH AJIS PALlMOHAIILHOTO IPUPOOIOIb30BAHUS

MaKCUMaJIbHOW yueOHOU Harpy3ku oOydaromierocs 72 yaca, B TOM YHCIIE:

1.3. PexoMeHayeMoe KOJMYECTBO YACOB HA OCBOEHHUE MPOrPaMMbl TMCUMILIUHBI:

TeopeTudeckoro ooyuenus 44 gacos
MPAKTUYECKUX 3aHATUN 24 4acoB
camMoCTOsITeNIbHAsl BHEay IuTopHas padora 4 yaca




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JANCHUIIVIMHBI « BUOJIOT' US»

2.1. O6beM TUCHUILVINHBI U BUABI YUeOHO# padoThl

Buna yuyeo6Hoii padoThl

Oovem uacoe

1 cemecmp 2 cemecmp
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 36 36
OO0si3aTe/ibHAsI AYIUTOPHAS y4eOHAsl HATPY3Ka 34 34
(Bcero)
B TOM YHCJIC:
JIEKIUU 24 20
PAKTHYECKUE 3aHATUS 10 14
Dopmbl NPOMEAHCYMOUHOU ammecmayuu HHughdepenyu-
DpOBaHHbBIU
3auem
CamocTosiTeJIbHAasi BHEAYIUTOPHAs y4eOHas 2 2
Harpyska (Bcero)




2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TN CIIATIIIMHBI

HaumenoBanue Copaepxanue yuyeOHOro MmaTtepuasia (0CHOBHOe U NMPogecCHOHATbHO-OPHEHTHPOBAHHOE), O6bem | Dopmupyemble
pa3/iesioB U TeM JIa00paTOpHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) 4YacoB | KOMIleTeHUMH
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()yHKIMOHAJIbHAS €IMHHUIIA }KUBOT'0 16
Tema 1.1. OcHoBHOE coep:kaHue 2 OK2
Buosorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0masi | CoppemeHHBIC OTPACIN GHOTOTHYECKHX 3HAHHIL. CBsI3b GHOIOTHH C APYTUMHU HAYKAMI: OHOXUMUS,
XapaKTepUCTUK |OGuodusuka, OnoHuKa, reHoreorpadus u 1p. Poib u Mmecto Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
a JKHU3HHU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHU3aliy )KUBO Marepun. OO0I1as xapakTepUCTHKA )KU3HU, CBOICTBA
JKUBBIX CUCTEM. XUMHUYECKHI1 COCTaB KIETOK

Tema 1.2. OcHoBHOE coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢yukumonanbn | Knerounas teopust (T. [lIBann, M. Ilneiinen, P. BiupxoB). OCHOBHBIE MOJOKEHUS] COBPEMEHHOI OK-4
asi OpraHu3aNus | KJIETOYHOU Teopuu. THIIBI KIIETOYHON OpraHu3alnu: IPOKAPUOTUYECKUI U JYKapUOTHUECKHM.
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE TPOKApUOTHUECKOH KIeTKU. CTpoeHue

9YKapHOTHYeCKOM kieTku. Heknerounsle hopmbl )kHU3HU (BUPYCHI, 6akTeprodaru)

IIpakTnyeckue 3aHATHA: 4

CrtpoeHue KIeTKH (pacTeHHUsl, ’)KUBOTHbIE, IPUOBI) U KIETOUYHbIE BKIIOUEHHS (Kpaxmall, KApOTHHOUIBL,

XJIOPOIIACTHI, XpPOMOILIACThI). BupycHbie n OakTepuanbHbie 3a0oeBanus. OOmue MPUHITUATIBI

MCTOJIb30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS! aHTUOMOTUKOB. [IpecTaBnenue

YCTHBIX COOOILEHUH ¢ pe3eHTalnel, MOArOTOBISCHHBIX M0 MePeUHI0 HCTOYHUKOB, PEKOMEHJ0BaHHBIX

IpenojaBaTesieM
Tema 1.3. OcHoBHOE coep:xaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynxkuuonaabH | XpomocomHas teopus T. Moprana. CTpoeHne XxpoMocoM. XpOMOCOMHBIN Ha0Op KIIETOK, TOMOJIOTHYHBIC U
ble (hakTOopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONTHBIN U AUIUIONAHBIN Habop. Hyknennossie kucnotsr: JIHK, PHK
HACJIeICTBEHHOC | HAXOXJCHUE B KIIETKE, UX CTpoeHHe U QYHKIIMU. MaTpUyuHbIe MPOLIECCH B KJIETKE: peIUIUKaIusl, ONOCUHTE3
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™ Oenka, permapanus. [ eHeTHUECKUi KO/ U €r0 CBOMCTBA

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3ana4 Ha onpesesieHne NOCae10BaTEIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CIIydae

M3MEHEHUs MTOCIIe10BaTeIbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcCHOBHOE cojIep:KaHHe 2 OK-2
O0Omen BemecTs | TeopeTnueckoe o0ydeHne: 2
U npespaiienue | [Tonstue MeTaboaM3M. ACCUMUIISIIAS U TUCCUMMJIISIIIAS — JIB€ CTOPOHBI MeTabonmm3Ma. Turbl oOMeHa
JHEpPruu B BEIIECTB: aBTOTPOQHBIN U TeTepOTPOQHBIH, ad3poOHBIN 1 aHadpoOHBIN. [InacTuyeckuii oOMeH. POTOCHHTES.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coep:kaHue 2 OK-2
KusHeHHbIH Teoperuyeckoe ody4enne: 2 OK-4
HMKJI KJIETKH. Krnerounslii nuki, ero nepuoasl. MUTO3, €ro CTaiuu U MPOUCXOAMIIHE mpolecchl. buonorudeckoe
Muro3. Meiio3 3HaYeHue MUTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonoruueckuii

CMBICII MeW03a
Pa3nea 2. Ctpoenue u GyHKIMHM OPpraHu3Ma 18
Tema 2.1. OcHoBHOE coep:kaHue 2 OK -2
Crpoenne TeopeTnueckoe o0yueHue: 2 OK-4
OpraHu3ma MHOroK1€eTOYHbIE OPTaHNu3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3Me.

I'omeocTa3 opranusmMa u ero nojiepKaHue B MPOLIECCE KU3HEAEATETbHOCTH
Tema 2.2. OcHoBHOE coep:kaHue 2 OK -2
DopMbl Teopernueckoe o0yueHnue: 2
Pa3MHOKEHHUSs ®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 nmoyioBoe pa3MHokeHHe. Buabl 0ecronoro pa3MHOKEHHS.
OpPraHu3MoB ITonoBoe pazMHOkeHuE. ['ameTorenes y uBOTHbIX. CriepmaToreHes u ooreHes. CTpoeHne NOJI0BBIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoBHOe coaepkaHue 2 OK -2
OHnrorenes Teoperuueckoe o0yueHue: 2 OK-4
pacTeHui, NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. IloctaMmOpruoHanbHbIi MEpUOA.
KHUBOTHBIX H Craguu nocToMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YelloBeKa. [IpsMoe u Hempsimoe pa3BUTHE.
YyeJ10BeKa buonornueckoe crapenue u cmeptb. OHTOreHE3 pacTEHUI
Tema 2.4. OcHoBHOe coiep:KaHue 4 OK-2
3akonomepHocT | Teoperuueckoe o0ydeHue: 2 OK -4
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H HACJICA0BaHUA

OcCHOBHBbIE MIOHATHUS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHbl I'. Menaens
(MOHOTHOPHIHOE M TIOJIMTHOPUIHOE CKpelMBaHue). B3zanmoelictBre reHoB

IIpakTHYeckue 3aHATHSA: 2

Pewrenue 3amau Ha onpeneneHue BEpOATHOCTH BOSHUKHOBEHHUSI HACIEACTBEHHBIX IPU3HAKOB TP MOHO-,

IU-, TOJMTHOPUIHOM M aHATH3UPYIOIIEM CKPEUIMBAaHUU, COCTABICHNE TeHOTUITMYECKUX CXEM

CKpELIMBaHUs
Tema 2.5. OcHoBHoOe coepkaHue 4 OK-1
CuemnieHHnoe TeopeTnueckoe odyueHue: 2 OK-2
HacjieaoBaHue 3akonsl T. Moprana. CuieruieHHOe HacjieI0BaHue TeHOB, HapylIeHue cierieHus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C IOJIOM

IIpakTHYeckune 3aHATHSA: 2

Pewrenue 3amau Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHUSI HACIIECTBEHHBIX IPU3HAKOB ITPU

CUEIJICHHOM HaclIeJOBaHUHU, COCTABICHUE F'€HOTUITNYECKUX CXEM CKPEIIMBaHUs
Tema 2.6. OcHoBHOE co/lep:KaHue 4 OK-1
3axonomepHoct | Teoperuueckoe o0ydeHHe: 2 OK -2
| N3menunBOCTh pU3HAKOB. BUIbl N3MEHUMBOCTH: HACIICICTBEHHASI K HEHACIICJICTBEHHAs. 3aKOH OK-4
H3MEHYHMBOCTH TOMOJIOTMUYECKUX PSAJIOB B HacieacTBeHHO usmenunBocty (H.W. BaBuios). Myranmonnast reopus

W3MEHYMBOCTHU. Buabl MyTanuii 1 TpuYMHbBI MX BO3HUKHOBEHUA. KapunoTun yenoBeka. HacnencrseHHbie

3a00s1eBaHUs YeIOBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HH UeioBeKa. boe3Hu ¢ HacaeaAcTBEHHOM

MPEAPACTIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON TeHETHKHU B MPEAOTBPAIEHNN U JICUCHUH T€HETUYECKUX

3a00JiIeBaHUI YeOBEeKa

IIpakTHYeckne 3aHATHSA: 2

Pemrenue 3amau Ha onpeeneHue TUIa MyTallUuK NIPU NIepeade HaclIeICTBEHHBIX TPU3HAKOB, COCTABIICHUE

T€HOTUIMYECKUX CXEM CKPEIIMBAHUS
Paznen 3. Teopusi 3Bo/1ounu 6
Tema 3.1. OcHoBHOE coep:xaHue 2 OK-2
Hcropus Teopernueckoe o0yueHue: 2 OK-4
IBOIIONMOHHOTO | [IepBrie sBomonoHHbIe KoHLenuu (JK.b. Jlamapk, XK.JI. Bropdon). DBomonnonnas reopus Y. [lapeuna.
YUYEHHUsl. CuHTeTH4ecKast TEOpUs IBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
Muxpossomoun | MukposBosonus. [Tomyssiiys Kak s1eMeHTapHast €AHHUIA SBOTIONNH. ['eHeTHUECKHUE OCHOBBI SBOJIIOIUH.
| DneMeHTapHbIe (PaKTOPHI IBOIOIUMU. ECTEeCTBEHHBIN 0TOOp — HANPABIISIIONTUH (HaKTOP IBOJIIOIHH.
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Bunoobpa3oBanue kak pe3ynbTaT MUKPO3BOIOLUI

Tema 3.2. OcHoOBHOE co/iep:KaHue 2 OK-2
MakposBoawouu | Teopernueckoe o0yueHHe: 2 OK-4
s, Makponssosntorus. PopMbl 1 OCHOBHBIE HampaBiieHUs: MakpodBororuu (A H. Ceseprion). [Tytu
BosnukHoOBeHMe | nocTrxkeHus Orosioruueckoro nporpecca. Coxpanenue 6uopa3Hoodpasus Ha 3emie.
U pa3sBHUTHE I'unoTe3bl ¥ TeOpUM BO3ZHUKHOBEHUS >KM3HU Ha 3emiie. [osBiaeHNe NEPBIX KIETOK U UX SBOJIIOLMSL.
KU3HU Ha 3emire | TIpokaprOThI U SyKapUOTHI. [IPOUCX 0K ICHHE MHOTOKJIETOYHBIX OPTraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

L[apPCTB 3YKapHOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK-2
IIpoucxoxnenne | Teopernueckoe odyueHnue: 2 OK-4
YyeJ10BeKa — AnTpomnonorus — Hayka o yenaoBeke. CucreMaTueckoe nojioxkeHue yeaoBeka. CXoACTBO U OTIMYUS
aHTpoOMNoreHe3 YeJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTAJIMM AHTPOIIOTeHe3a. DBOIOLMS COBPEMEHHOTI'O YeJIOBEKa.

YenoBeuyeckue packl U UX €IMHCTBO. Bpems u myTu paccesieHus yesioBeka 1o IiaHeTe.

[TpucnocoOaeHHOCTDh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pa3nea 4. dxosorus 18
Tema 4.1. OcHoBHOE cogepkaHue 2 OK-1
Ixosornvyeckne | Teopernueckoe ooydyeHue: 2 OK -2
(hakTopnbI 1 Cpenbl 0OuTaHMsI OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1YIIIHAsA, TOUYBEHHAs, BHYTPHUOPTraHu3MeHHast. PU3HUKO- OK -7
cpelbl AKU3HH XUMHUYECKHE OCOOCHHOCTH Ccpejl 0OMTaHMsI OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKHU3HU B pa3HBIX

cpenax. [lonstue sxonornueckoro pakropa. Knaccuduxamus sxonorndeckux paxktopos. [IpaBuio

muanmyMma 0. JIubuxa. 3akon Tonepantnoctu B. lendopna
Tema 4.2. OcHoOBHOe coiep:KaHue 4 OK-1
Homyasiums, Teopernyeckoe o0yueHue: 2 OK -2
coo0decTBa, DKoJ0rn4ecKasi XapakTepUCTUKA BUJA U MOMYJISALUHN. DKOJIOTHYECKas HUILA BUAA. DKOJIOTHIECKUE OK-7
IKOCUCTEMbI XapakTepucTHkH nomysiuuu. CoolIiecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B 6moreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBIL: TPOAYIIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB ¥ NOTOK HEPTUH B dKocucTeMe. Tpoduueckue ypoBHH

IpakTHyecKne 3aHATHS: 2

Tpoduueckue nenu u cetrn. OCHOBHBIE MTOKA3aTEIM YKOCUCTEMbl. bruoMacca 1 mpoIyKIns. DKOJIOTHIECKUE
MUpaMHIbI Yucell, buoMacchl U 3Hepruu. [1paBuiio nupaMuibl SHEPTUH.
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Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aHaHHﬁ 110 MCPCHOCY BCUICCTBA U SHCPIrUn B
9KOCHCTEMAX C COCTAaBJICHHUEC TpO(bI/I‘IeCKI/IX ueneﬁ " mupamMujg OroMacchl 1 OHCPIrun

Tema 4.3. OcHoOBHOE co/iep:KaHue 2 OK-1
buocdepa - Teopernueckoe o0yueHue: 2 OK -2
rjodajabHast buocdepa — xuBas o6onouka 3emau. PasButue npencrabinenuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -7
koJioruyeckasi | O6nactu 6uochepsl 1 ee KOMIOHEHTHI. JKHUBOE BeIecTBO Ouochepsl U ero PyHKITUH.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6uochepnr. OcobeHHOCTH OHOC(heph! Kak rI100aIbHON SKOCHCTEMBI.

JluHamudeckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BEmECTB 1 OMOr€OXUMHUYECKUE IIHKIIBL.

I'moGanbHBIE YKOJIOTHYECKUE MTPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOeE coep:kaHue 6 OK-1
Baunsinue TeopeTnueckoe odyueHue: 2 OK-2
AHTPONOTE€HHBIX | AHTPOMOTEeHHBIC BO3CHCTBUS Ha Onocdepy. 3arpsa3HeHus Kak BU aHTPOIIOTEHHOTO BO3/ICHCTBUSI. OK-4
(akTopoB Ha AHTpoOmnoreHHsle BO3eHCTBUS Ha atMocdepy. BozaeiictBus Ha runpochepy. BosaeiictBus Ha nutocdepy. OK -7
ounocdepy AHTpOINOreHHbIE BO3ICHCTBUS HA OMOTUYECKHE COOOIIECTBa. YTUIYOJIEHHO U3YYarOTCs OTXO/Ibl, CBS3aHHbIE IK ...

C ompeereHHON mpodeccueil/cnenuanrbHOCThIO

IIpakTnyeckune 3aHATHA: 2

ITpakTryeckoe 3ansaTHe «OTXOABI IPOU3BOACTBAY

*B ToM uHciie npodeccuoOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHHe MPAKTHYECKOr0 3aHATUS 2

[IpakTnueckoe 3anarue «OTx0bI Mpou3BoAcTBa». Ha ocHOBE denepanbHOro KiacCU(pUKanOHHOTO

KaTajora OTXO0B OIPEJIENSATh KIIaCC OMACHOCTH OTXOJIOB; arperaTHOe COCTOSTHUE U PU3NIecKyro popmy

OTXOJIOB, 00pa3yromuxcs Ha pabodeM MecTe / Ha dTarax Mpor3BOJICTBA, CBS3aHHBIE C ONPEACTICHHON

npodeccueit/cnennanbHOCThIO
Tema 4.5. OcHoBHOE coep:xaHue OK-2
Bausinue Teoperuueckoe odyueHnue: 4 OK-4
CONMATBHO- 3110poBbE U ero cocTaBistomue. PakTopsl, MOJTOKUTENBHO U OTPULIATENFHO BIMAIONINE HA OPraHU3M 4 OK -7
IKOJOrMYeCKUX | yenoBeka. [IpobiieMa TEXHOT€HHBIX BO3JCHCTBUI Ha 3/I0pOBbE UeI0BeKa (3J1E€KTPOMarHUTHBIE MO, LK ...
(¢akTOpOB HA OBITOBasI XUMUSI, N30BITOUHBIEC ITYMBI, paJMAllUA U T.11.). AJlanTaliusi OpraHu3Ma 4esioBeka K gpakropam
310pOBbeE oKpyKatomen cpeasl. [Ipuniumnel hopMupoBaHus 310poBhecOeperaromniero nmopeneHus. Guzndeckas
yeJI0BeKa aKTUBHOCTH U 3[10pOBbe. bBHoXMMHYeckne acrieKThl pallMOHAIbHOTO TUTaHUS
Paspnen S. buoJiorusi B :KU3HU 10 OK-1
Tema 5.1. OcHoBHOe co/iep:KaHue OK-2
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Bbuorexnosgornmu
B JKH3HU
KAXKI0I0

TCOPBTI/I‘IeCKOG CodepikaHue.

10

buortexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHbBIE HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH.
MeTtoasl 6uorexHosoruu. O0BbEKThl OMOTEXHOJOTUHU. DTHKA OMOTEXHOJIOTUYECKUX U TeHETUYECKUX
sKcriepruMeHToB. [IpaBuia norcka u aHaiusa OMOIKOIOrHUYEeCKON HH(POPMAIIUU U3 Pa3TUYHBIX HCTOYHUKOB
(HayuHas 1 yueOHO-Hay4yHas JIUTEepaTypa, CpeICTBA MacCOBOM HH(popMaIuu, ceth lHTepHeT u n1pyrue)

IIpakTuyeckue 3aHATHS:

Kelicpl Ha aHan3 HHGOPMALIUU O HAYYHBIX JOCTHKEHHSX B 00JIACTH F€HETUYECKUX TEXHOJIOT U,
KJICTOYHOM WHXEHEPHH, MAIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeACcTaBIeHNne Pe3yJIbTaTOB PEHICHUS
KelcoB (BBICTYIUICHUE C ITPEe3eHTale)

Pa3BuTHe OuoTexHONIOTUIl C MPUMEHEHHEM TEXHUUYECKUX cucTeM (OnonmHxeHepus, OnonHdopmaruka,
OMOHUKA) ¥ X IPUMEHEHUE B )KU3HH YEJIOBEKa, TOUCK U aHAIN3 HHPOPMAINH U3 Pa3TUYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTepaTypa, CpeCTBAa MacCOBOM HH(popMaIuu, ceTh HTepHeT U npyrue)
Keiicbl Ha ananu3 nHGOpPMAIMH O Pa3BUTHH OMOTEXHOJOTUI C MPUMEHEHHEM TEXHUYECKUX CUCTEM (IO

rpyrmmnam)

CamocrosiTesibHas padora:

OK-4
IIK ...

Odopmienne npakTudeckux padot. [loaroroBka Kk 3auery.

IIpomexyTouHas aTrecTanys Mo AUCHUIINHE
JuddepeHunpoBaHHbIN 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJTU3ALIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHO
JTUCLUTIINH

3.1. TpeboBaHusI K MUHUMAJILHOMY MATE€PHAJIbLHO-TEXHHYECKOMY 00ecnedeHn o
Peanu3zarus mporpaMMBbl TUCITUIUIMHBI TPeOyeT HaIMIHs KaOWHETa.
O6opynoBanue kabuHeTa U pabOYNX MECT KaOMHETA:

paboune MecTa 1o KOJUYECTBY O0yUarOIINXCs,

pabodee MecTo MpemnogaBaTes,

KOMIUIEKT Y4eOHO-METOAMYSCKOMN IOKYMCHTAIIHNH;

HarJISTHBIC TTOCOOHS: IEMOHCTPAIIMOHHBIC (DHIIBMBI, Pa3AaTOYHBIN MaTepHalr;
TexHu4eckue cpeacTBa 00yUCHHS: KOMIBIOTEDP, MYJIbTUMEIUIHBIN TIPOSKTOP, IKPaH.

3.2. UndopManmoHHoe obecnievyeHne o0yueHust
Ilepeyenbr  pekoMeHAyeMbIX  Y4eOHbIX  u3daHuii, HMHTepHeT-pecypcos,
JAOMOJIHUTEJILHOM JIUTEPATYPbI

OCHOBHBIE UCTOYHUKMU:

1. KonecuukoB C.W. O6mas 6uonorusa (s CIIO) [DnexTpoHHslil pecypc] - Mocksa:
KuoPyc, 2019 - 287 c. http://www.book.ru/book/919852

JlonoJIHUTENbHBIE UICTOUHUKHU:

1. Pynwe, K. ®. N30panHbie OMOJIOrMYECKUE TPOU3BEACHUS [ DIEKTPOHHBIN pecypc] :
/ Pynse K.®@. — Mockaa : Jlanp, 2019 .— JlocTym no JOTHHY U MapoJio U3 CETH
HNurtepHer — ISBN 978-5-507-40925-9 —
<URL:http://e.lanbook.com/books/element.php?pll_id=52769>.

2. MawmonTtoB C.I'., 3axapoB B.b. O6mas ouonorus (CI1O) [DnexTpoHHBIN pecypc] -
Mocksa: KuoPyc, 2019 - 322 c. http://www.book.ru/book/919929
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOoJIb U OlleHKA PEe3yIbTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON AUCIUTUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE
00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO
MaTepuaa.

Oomasn Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHIA
KOMIIeTeH U

Paznen 1. Knerka — KonTponbhas pabota
CTPYKTYPHO- «MoueKymsipHbIN YPOBEHb

GyHKUHOHAIbHAS eTUHUIIA OpraHu3alyu >KUBOI'0»
JKHBOT0

OK 02 buonorus xak Hayka. O61ias 3anoaHeHne Ta0INIBI C OIMMCAHUEM
XapaKTePUCTHKA KU3HU METOI0B MUKPOCKOTTUPOBAHHMS C MIX
JIOCTOMHCTBAMHU M HEJOCTaTKAMHM.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKHMBOT'O

OK 01 CrpykrypHO-hyHKIIMOHaNbHAs |OLieHHBaeMas JUCKYCCHs 110 BOIIPOCAM
OK 02 OpraHu3anus KIeToK JEKIUU

OK 04 Pa3paboTka MEHTaIBHOM KapThl TIO
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Brimonaenue u 3ammra 1ab0paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITIOUCHHUS (Kpaxmall, KapOTHHOU/IHI,
XJIOPOTIJIACThI, XPOMOIIIACTHI )»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMeH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
HUCTOYHHUKOB, PEKOMEHIOBAHHBIX
Mpero1aBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE  |DPOHTAIBHBIN OIIPOC

OK 02 (bakTOphl HACIICICTBEHHOCTH Pazpabotka rimoccapus
Pemenue 3a1a4 Ha onpenencHue

IIOCJIEI0BATEILHOCTH HYKJIEOTU/IOB,
AMUHOKMHCIIOT B HOPME U B ClIy4ae
M3MEHEHUS MTOCJIEI0BATEIbHOCTH
Hykaeornaos JJHK

OK 02 OOMeH BelecTB u OpOHTATBHBIN OMPOC
IpEBpALICHUE SHEPTUM B KJIETKE | 3AIOIHEHNUE CPABHUTEIBHOM TaOIUIIbI
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XapaKTepUCTUK TUIIOB 0OMEHa
BELIECTB

OK 02
OK 04

JKn3HEeHHBIN UK KIIETKH.
MuTto3. Meiio3

OOcy>k1eHHe 110 BOIIPOCaM JICKIHH
PazpaboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Pasznen 2. Ctpoenue u
(GyHKIIUM opraHu3zMa

KontponbHas padota “CtpoeHue u
¢byHkuuu opranuzma’

OK 02
OK 04

Crtpoenue opranusma

OueHrBaeMast IUCKYCCHs

PazpaboTka MEHTaTbHON KapThl
TKaHeil, OpraHoB M CHCTEM OPraHOB
OpraHu3MOB (PAaCTCHUS, )KUBOTHBIE,
YEJIOBEK) C KPATKOH XapaKTePUCTHKOM
ux QyHKIMiA

OK 02

@OopMBI pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN ONPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON B TpUMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, J)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTepUCTUKOM 3TAallOB OHTOreHe3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOTrpyIIIaM
Tect/ompoc

CocraBiieHnE )XKM3HEHHBIX LIUKJIOB
pacTeHuii 1o otaenaM (MOXOBUIHBIE,
XBOLIEBH/IHBIE, TAIIOPOTHUKOBHIHBIE,
rOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anay Ha onpeneneHne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAIM3UPYIOIIEM CKPEIINBaHUU,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEINBAHUS

OK 01
OK 02

CuenneHHoe HacIeq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPU
CIICIIJICHHOM HACJICJ0BAaHUH,
COCTaBJICHUE I'EHOTHIINYCCKHUX CXEM
CKpELIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3agau Ha onpeneneHne Tuna
MyTalliy IIpH IIepeaaye
HAaACJICAICTBECHHBIX HpI/ISHaKOB,
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COCTABJICHUE N'€HOTUIINYECKUX CXEM
CKpELIUBaHHUs

Paznen 3. Teopusi 3Bo/110uMH

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Wcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OIPOC

OK 04 y4eHusi. MEKPO3BOJIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS

OK 02 MakposBottonus. OuenuBaemasi TUCKyCCHUS:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJOrN4eCKON TEPMUHOIIOTUU U

CHUMBOJIMKH JUIS JOKA3aTeNIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHCTEMAaTHYECKUX TPYIIT
Pa3paboTka n1eHTHl BpeMeHH
BO3HUKHOBEHUS U Pa3BUTHUS )KU3HU HA
3emiie

OK 02 [IpoucxoxaeHue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 AQHTPOIIOreHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Paznen 4. Ikojorus

OK 01 Okojoruyeckue GakTopsl U TecT 1O IKOJIOTHYECKUM (PaKTOpaM U

OK 02 CpEeIbl KU3HU cpelaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsiusi, cooOriecTna, CocraBneHue cxemM KpyroBopora

OK 02 DKOCUCTEMBI BEILIECTB, MCIOJIb3Ysl MaTEPHAITBI

OK 07 JEKINN
Perrenne npakTHKO-OpUEHTHPOBAHHBIX
pacYeTHBIX 3a/IaHUN 110 IEPEHOCY
BEIIECTBA M SHEPTHH B DKOCUCTEMAX C
cocTaBJIeHHE TPOPHUUECKUX Ienel u
nupamul 6uomMacchl U SHEPruu

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTMYECKask CUCTEMA Tect

OK 07

OK 01 BinsHMe aHTPONOTreHHBIX Tect

OK 02 ¢daxTopoB Ha OGuochepy [Ipaktuyeckas padora “OTx0/b!I

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnustaue connansHo- OueHrBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKUX (PaKTOPOB HA Beimonuenune nabopatopHoil paboThI Ha

OK 07 BBIOOP:

3J0pPOBEEC YCIIOBEKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusinue abuotrueckux GakTopoB Ha
YeJIOBeKa (HU3KUE M BHICOKHE
TeMIeparypsl)”

Pasnena 5. buoJsiorus B ;Ku3Hu

3amura Keica: mpeIcTaBICHHE
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pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYILIEHUE C NTPE3EHTALUEH )

OK 01 buorexHoIOrNM B JKU3HU BrimonHnenue kelica Ha aHAIU3

OK 02 KaXKII0T0 MH(OPMALIUY O HAYYHBIX JOCTHKCHUSIX

OK 04 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOW WHKEHEPUH, TTHUIIEBHIX
OMOTEXHOJIOTHH (110 TpymIam),
MIPEJICTABICHHUE PE3YJIbTATOB PEIICHHUS
KEHCOB

OK 01 [TpombinienHast OuorexHosorusi |BeimonHeHNe Keiica Ha aHAIN3

OK 02 nH(pOpMAIMY O Pa3BUTUU

OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpyIaMm), IpeICTaBICHUE PE3yIbTaTOB
pelIeHus KeMcoB

OK 01 ConunaabHO-3THYECKHE acIeKThl | BrInmoiHeHue Keiica Ha aHaIn3

OK 02 OnorexHoIOrNi nH(popManuy 00 ITHYECKUX acIeKTax

OK 04 pa3BHUTHS OMOTEXHOJIOTHHA (T10
rpynmnam), IpeJacTaBlIeHUue Pe3yIbTaTOB
pelieHus KecoB

OK 01 buorexHonoruu u TeXHUYeCKHe |BhIoIHEHHE Kevica Ha aHan3

OK 02 CHCTEMBbI nH(pOpMaINH 0 pa3BUTUSA

OK 04

OMOTEXHOJIOIMI ¢ IPUMEHEHUEM
TEXHUUYECKUX CUCTEM (10 TpyIIam),
IpeACTaBICHUE Pe3yJIbTaTOB PELICHUs
KENCOoB
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5.0OH/bl ONEHOYHbLIX CPEJACTB.
2 cemecTp o0yuenusi. Dopma koutTpois — «/InddepenunpoBannmlii 3a4er»

Bormpocs! a1t npoBeaeHus: AuddhepeHmpoBaHHOTO 3a4eTa 3a 2 CEMECTp
Mo TUCHUTUIMHE «BroNorus»

1. OObeKT u3yueHus OHMOJOTMU — KuBass Npupona. [Ipu3HaKM KUBBIX OpPraHU3MOB.
MHuoroo0pasue KUBBIX OpPraHU3MOB. YPOBHEBAs OpPraHHU3aIMs KUBOW MPUPOILI U
DBOMIOIUS.  METOapl TO3HAHMS >KUBOW MpUPOAbl. OOImMe 3aKOHOMEPHOCTH
OHOJIOTHN.

2. Knerka — ameMeHTapHas )K1UBasi CUCTEMa M OCHOBHAS CTPYKTYPHO-(PYHKITHOHATbHAS

eIMHMIIA BCEX JKUBBIX OpraHnu3MoB. KpaTkas UCTOpHs U3yUeHUsI KIETKH.

benku, yrneBoibl, JIUMUAbI

HykJiIeMHOBBIE KUCIIOTHI U X POJIb B KIIETKE.

Bupycsl kak HekJieTouHas popMa KU3HU U UX 3HAYCHUE.

boprba ¢ Bupycubimu 3a6oneBanusivu (CIIU u ap.)

OpraHoupl KIETKU.

Permukanus JIHK. I'en. I'eneTndeckuii Koz,

. buocunres Oenka.

10.KneTkn 1 mx pa3HOOOpa3we B MHOTOKJICTOYHOM opranusme. JuddepeHiupoBka
KJIETOK.

11. ITonoBoe u OecmnoJioe pa3zMHOKeHHE. Meito3. OOpa3oBaHUE TOJIOBBIX KIETOK U
OIUTIO/IOTBOPEHHE.

12.PenponyktuBHOE 310poBhe. [locienacTBus  BIMSIHUS — QJIKOTOJISI, HUKOTHHA,
HapKOTUYECKUX BEILIECTB, 3arPSI3HEHUS CPE/Ibl HA PA3BUTHE YETIOBEKA.

13.'enetka — Hayka O 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH M HU3MEHYHBOCTH
opranu3smoB. [I. MeHnagenb — OCHOBOMOJIOKHUK T'E€HETUKH. ['eHeThdeckas
TEPMUHOJIOTHS U CUMBOJIHKA.

14.3akoHBI T€HETHKH, YcTaHOBJICHHBIE I'. MennenemM. MOHOTHOPHIHOE U TUTHOPUIHOE
CKpELIBaHUE.

15.I'enetrka noua.

16.I'pynmiel kpoBu. ['enernyeckoe oOo3HaueHue. I'eHeTHdeckoe ompeneseHue TPYII
kpoBu. [lepenmnBanue kposu. Jlonop. Penunuent. CoBMECTUMOCTB TPYIIIT KPOBH.

17.OCHOBHBIE METOJIbI CEJICKIIUK: TUOPUAN3AIMS U UCKYCCTBEHHBIM 0TOOp. OCHOBHBIC
JOCTHUKEHUSI COBPEMEHHOM CEJIeKIMHM KYJbTYPHBIX PpACTCHHUH, JOMAIIHUX
YKUBOTHBIX U MUKPOOPTaHU3MOB.

18.EcrectBennbiit oToop. Konnenmus Buaa, ero kputepuu. [lomynsanus — CTpyKTypHas
€AVHULIA BUJA U ABOJIONMU. J[BUXKyIIHME CUIbI 3BOJIIOIMU. CUHTETUYECKasi TeOpus
HBOJIIOLIHH.

19.MaxkpoaBomorusi.  JlokazarenbctBa  3BOMOIMU.  OCHOBHBIE — HaIpaBICHUS
HBOJTIOITMOHHOTO Tporpecca. bruonorndeckuii mporpecc U OMOJIOTHYECKUI perpecc.

20.I'mnote3sl TPOUCXOXKIAEHUST >KU3HU. KpaTkas UCTOpHs pa3BUTHUS OPraHUYECKOTO
MHUpa. Y CI0)KHEHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOLECCE IBOJIOLNHU.

21./Toka3aTenbCcTBa pOACTBA YETOBEKA C MIEKONMUTAIOIIMMHU KUBOTHBIMH.

©oOoN Ok
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22.2BoIoIMs YenoBeKa. EMUHCTBO MPOUCXOKACHHS YEIOBEYECKUX pac.

23.JK0NOrUsl — Hayka O B3aMMOOTHOIICHUSIX OpPraHU3MOB MEXAy CcoOol H
OKPY KAIOIIEH CPEHO. ..

24.Jxonoruvyeckue (PaxTopbl, UX 3HAYEHUE B JKU3HU OPraHU3MOB. DKOJOTUYECKHE
cucteMbl. BujoBas 1 mpocTpaHCTBEHHAsi CTPYKTypa s3kocucTeM. [IuiieBsie cBs3u,
KpPYTOBOPOT BEILIECTB U MPEBPAILICHUE SHEPTUH B IKOCHCTEMAX.

25.MeXBHIOBbIE B3aUMOOTHOIIEHUS B JKOCUCTEME: KOHKYpPEHLUS, CHMOHO3,
XHUIIHAYECTBO, Mapa3uTU3M, KOMMEHCAIN3M, aMEHCAIN3M, HEUTpaJIu3M

26.buocdepa — rimobanbHas skocuctema. Yuenue B.M. Bepramckoro o Gmocdepe.
Ponp xuBbIX oOpranusmMoB B Ouocdepe. buomacca. KpyroBopor BakHeHIINX
OMOTEHHBIX AJIIEMEHTOB (Ha IPUMEpPE YIIIepoia, a30Ta u JIp.) B ouocdepe.

OHeHKa HHAWBUAYaJIbHBIX O6pa3OBaT€J'IBHBIX I[OCTI/DKGHI/Iﬁ o pc3yjibTaTaM
TCKYIICI'O KOHTPOJIA IIPOU3BOIUTCA B COOTBCTCTBUHU C YHHBepcaHBHOﬁ LIKAJIOMN (Ta6JII/II_[a).

IIpouent KauecTBennas OI[eHKA HHINBHUIYAJTbHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTebHBIX 10CTHKEHUH

(mpaBUJIBLHBIX 0TBETOB) | 0aJ1J1 (0OTMeETKA) BepOaJIbHbIH aHAJIOT

90 + 100 9) OTJINYHO

80 + 89 4 XOpOIIO

70 +79 3 YAOBJIETBOPUTEIBHO
MeHee 70 2 HEYJIOBJIECTBOPUTEIBHO

Ha »Tanme mnpomexyTo4HOW aTTeCTalud MO MeEJuaHe KayeCTBEHHBIX OIIEHOK
WHUBUYAIbHBIX 00pa30BaTENbHBIX JOCTHIXKEHUN OIpPEAeNIeTCsl WHTErpajbHas OIICHKA
OCBOCHHBIX OOYyYalOMUMHCS TMPOPECCUOHATBHBIX W OONMX KOMIIETCHIIMA  Kak
pEe3yIbTATOB YCBOCHUS YICOHON AMCITUTITMHEI.

Kpurepuu ouenkmu:

90 + 100% (0TJIMYHO) — BBHITIOJTHEHBI B MOJHOM O0BEME 5 CAaMOCTOSITEIBHBIX PadboT
B TEUCHHE CEMECTPa, BHITIOJHEHBI M CIaHbI 3aIaHKS JIA0OPATOPHBIX 3aHATHH, BHITIOJHEHA
KOHTpPOJIbHas padoTa.

80 + 89% (xopol1o) - BBHIMOTHEHBI 4-5 CaMOCTOSITEIBHBIX PadOT B TEUCHHUE
CeMecCTpa, BBITIOJIHEHBI M CIaHbl 3a/IaHus TaOOPATOPHBIX 3aHITHI, KOHTpOJbHAs pabora
BBHITIOJIHEHA HE B MTOJTHOM 00BbEME.

70 + 79% (ynOBIETBOPUTEIBHO) - BBIMOJHEHBI B TIOJHOM o00beme 2-3
CaMOCTOSITENIbHBIE pa0OThl B TEUYEHHUE CEMECTpPa, BBITIOJHEHBI W CHAaHBl 3aJaHUs
71a00paTOPHBIX 3aHATHH, BRIMTOJIHEHO HE MEeHee 2/3 3a1aHuil KOHTPOJIHHOU PabOTHI.

menee 70% (HEyHOBIETBOPUTENIHHO) - BBIMOJIHEHA | caMocTosiTelbHas paboTa B
TEUCHUE CEeMeCTpa, HE BBIMOJHCHBI 3aJaHUs Ja0OpPaTOPHBIX 3aHATHN, HE JOMYIICH K
KOHTPOJILHOU padoTe.

6. AJANTALUSI PABOYEN IPOTPAMMBI JIJIS1 JIMLL C
OT'PAHMYEHHBIMU BO3MOKHOCTSIMU 3J10POBbSI (OB3)
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AJnlanTupoBaHHas MporpamMma pas3padaTbiBaeTCs MPU HAJTUYMHU 3asABJICHUS CO
CTOpPOHBI OOydaromierocss (poauTeniel, 3aKOHHBIX MPEICTaBUTENICH) U METUIIMHCKUX
MOKa3aHUM (PEKOMEHJIAIMAMHU TICUXOJIOIO-MEAUKO-TIeJaroTuueckoil komuccuu). Jis
WHBAJIMJIOB  aJlallTUpOBaHHas oOpa3oBaTelbHas MporpamMma paspabaThIBacTcs B
COOTBETCTBHUH C MHAUBUIYaILHON IPOTpaMMON peaduIuTaIlUH.
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