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1. OBIIASL XAPAKTEPUCTHUKA PABOYEWM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCIHUIIJIMHbI «bBUOJOI' US1»

1.1. MecTo IucCHUIUIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO
OO01eoOpa3oBaTenpHas AUCUUIUIMHA «buosorus» sBiseTcs 005A3aTE€IbHONW YacThIO
0011e00pa3oBaTeIbHOrO KKIIAa 00pa3oBaTeNbHOM MporpamMmsl B cootBeTcTBUU ¢ PI'OC
CIIO no cnenunansaocty 11.02.17 Pa3paboTka 37€KTPOHHBIX YCTPOUCTB U CUCTEM.

1.3. IICJ'IH U INIAHUPYEMbIC PE3YJIbTAaThI OCBOCHUA NUCIHTUIITUHBI:

Hean: ¢QopmupoBanue 'y CTYIEHTOB NPEACTABICHHUS O  CTPYKTYpHO-
(GYHKIMOHATBFHOW OpraHu3alliy KUBBIX CUCTEM PAa3HOTO pPaHra Kak OCHOBBI MPUHSTHS
pelIeHnl B OTHOIIEHUH OOBEKTOB KMBOM IPUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIMSIX.

3anayu:

1) chopmupoBaTh MOHMMaHUE CTPOEHUSI, MHOTOOOpa3usi U 0COOCHHOCTEMN KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allu, 3aKOHOMEPHOCTEN MPOTEKAHUSI OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW Cpele, LIEJOCTHOM HAay4YHOM KAapTUHBI MHUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS ONPENETSATh KUBbIE OOBEKTHl B MPHUPOJIE; MPOBOJIUTH
HaOJIOJIEHUST 32 JKOCUCTEMaMH JISl BBISIBJICHUS E€CTECTBEHHBIX W aHTPOIOTEHHBIX
W3MEHEHUM, HHTEPHPETUPOBAThH PE3YJIbTaThl HAOIIOEHU,

3) cdopMupoBaTh HaBBIKM  MPOBEIACHUS  MNPOCTEHUIINX  OHOJOTHUECKUX
AKCIIEPUMEHTAJIbHBIX UCCJICIOBAaHUN C COOII0OICHUEM MpPaBuil 0€30MacHOTO OOpaleHus
C 00BEKTaMH U 000PYI0BAHUEM;

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

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH JEATEIHHOCTU TIO
OTHOIIICHUIO K OKpYyXKalollel cpene, COOCTBEHHOMY 3/I0POBBIO; OOOCHOBBIBaTh U
co0JiroaTh Mephl MPO(PIIIAKTUKY 3a00I€BaHUM.

6) copMUpoBaTh MOHUMAHUE 3HAUUMOCTHU JTOCTUKEHUM OMOJIOTHYECKOU HAYKH U
TEXHOJOTUA B TPAKTUYECKON JEATEIbBHOCTH YEJOBEKA, PA3BUTHUU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyemble pe3y/bTAaThl 0OCBOEHUSA 00111e00pa30BaTeIbHON IMCcHUILIMHBI B c0oTBeTcTBUU ¢ PI'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 BOCIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IEHHOCTH MAacCTEepCTBa,
TPYyIOIO0ue;

- TOTOBHOCTb K aKTHBHOH JEATENHHOCTH TEXHOJOTMYECKOH H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIOJHATH  TaKylo
JIeSTeTbHOCTb;
- UWHTEpeC K pasnu4HbeM chepam  npodeccHOHATBHON

JeSITENIbHOCTH,
OBnazneHre yHHUBEpPCAIbHBIMU Y4YEOHBIMHM I103HABATEIbHBIMU
JEHCTBUAMMU:

a) 0azoBble JJOrHYeCKHUe 1eHCTBUSA:

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

- YCTaHaBJIMBATh CYIIECTBEHHBIIN MPU3HAK WX OCHOBAHUS JIJIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OINpEAeNATh LEIH ACSITEeIbHOCTH, 3a/laBaTh IapaMeTpbl U

c(OpPMUPOBAHHOCTh 3HAHWA O MECTE W POJH OHOJOTHH B
CHUCTEME HAyYHOTO 3HaHUs; (YHKIIHMOHAIBHONW TPaMOTHOCTH
YeloBeKa JJIs PEelIeHuUs )KU3HEHHBIX MPOoOeMm;

chOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJAEpIKaHUE
OCHOBOTOJIAralomux OHOJOTHYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJETKa, TKaHb, OpraH, OpPraHWu3M, BUJ, IMOIYJISLMS,

JKocucTema, OuoreHos, Ouochepa; wmerabonuszm (oOMeH
BEIIECTB u IpeBpalieHue SHEPTHUN), roMeocTas
(camoperynsauus), OnocuHTE3 Oenka, CTPYKTypHast

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

U3MEHYMBOCTb, JHEPro3aBUCHUMOCTh, POCT U pPa3BUTHE,
YpOBHEBAsI OpraHU3aIHs;
chOpPMUPOBAHHOCTh ~ yYMEHHUS  PACKpbIBaTh  COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM U TUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAIlMOHHOMW, 3BOJIIOIIMOHHOW,
MPOUCXOKICHUS )KU3HU U YEIOBEKA;

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeAMeTHble pe3ybTaTbl M3 ®rOC COO (B nocnesHelt pegakumm ot 12.08.2022), bopmupyemble o61e06pa3osaTenbHON AUCLUNANHOMN

Z,U,I/ICLI,MI'IHI/IHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




KPUTEPUU UX JTOCTUKECHUS;

- BBIABIIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

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

- Pa3BHBATHb Kp€aTuBHOC MBIIIJICHUE Inpu  pCUICHUUN

YKHU3HEHHBIX Tpo0IeM

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

- BBIABJIATH MMPUIUHHO-CJIICACTBCHHBIC CBsI3H1 u
aKTyaJIM3UpOBaTh 3ajauy, BBIABUIaTh TMIIOTE3y €€ PELICHHUS,
HaXOJUTh  apryMEHTBhl Ul  JOKa3aTeJbCTBA  CBOMX
YTBEPKICHHIA, 3371aBaTh MIApaMETPhl K KPUTCPUU PEILICHHS;

- aHAJIM3UPOBATh TOJYYCHHBIC B XOJE pEIICHHUS 3a7adu
pe3ynbTaThl, KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTD,
MMPOrHO3NpPOBATh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- yMeThb

MMPAKTUYCCKYIO obnactu KHN3HCACATCIBbHOCTH,

HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeJ'IBHyIO nu
- YMGTI) I/IHTerI/IpOBaTI) 3HAHUS U3 pa3HI)IX HpCJIMCTHI)IX
oOuacrei;

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

- CHOCOOHOCTh HX HCIHOJB30BAaHHMSA B II03HABATEILHOU M
COIIMAIBLHOM IPaKTUKE

c(OPMHPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOJIATAIOIINE
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, HCITIOJIb3YCMbIX B

Ha6J'II-OI[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

ﬂBHeHHﬁ; opraHu3anuu W IM[MPOBCACHUA OMOIOTMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHU A THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCIIMYHUHAMU,

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

3aKOHOB;
chOpPMUPOBAHHOCTh ~ YMEHHsSI  BBIIETATh  CYIIECTBEHHBIC
OpU3HAKKW BHPYCOB, KJIETOK TPOKAPHOT U  IYKAPHOT;

OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
OMOTeOIeHO30B M JKOCHUCTEM; OCOOEHHOCTH TPOIIECCOB
oOMeHa BEMIECTB W TMPEBpAICHUS DJHEPrUU B KIETKE,
(dboTocuHTE3a, IMIACTUYECKOTO M IHEPreTUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOXXCHHS, WHIWBUIYaIbHOTO pPa3BUTHS  OpraHW3Ma
(onTOTEHe3a), OOpbOBI 3a CYIIECTBOBAHHME, ECTECTBEHHOIO
oT0Oopa, BUI000pa30BaHusl, MPUCTIOCOOICHHOCTH OPTaHU3MOB
K cpeae oOWTaHWs, BIUSHUS KOMIIOHEHTOB OSKOCHCTEM,
AQHTPOTIOTEHHBIX ~ W3MEHEHWH B  JKOCHCTEMax  CBOEW
MECTHOCTH, KPyrOBOPOTA BEIIECTB W MPEBpAIICHUE SHEPTUHU B
ouocdepe;

c(hOpMUPOBAHHOCTh YMEHHS periaTh OMOJIOTMYECKHUE 3a/1auH,
COCTaBJIATh TE€HOTHUITHYECKHE

CXEMbl CKpCIIMBAHUA  IJId




Pa3sHbIX THUIIOB HACJICAOBAHUSA MNPU3HAKOB Y OpPraHHU3MOB,

COCTaBJIAITb CXEMbl TIEPCHOCA BCIICCTB W OHCPruM B

JKOocHcTeMax (1IeMU MUTaHUs, TUIIEBbIE CETH)

OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHaJM3a u
UHTEPIIpETalUU
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM
NESATCIIbHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:

- chOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
JIHaJore KYJBTYP,
MecTa B

NPaKTUKH, OCHOBAHHOTO Ha
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MMPE;

OCO3HAHMIO CBOETo
- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIICKOW KYJIBTYPHI
KaK CpEJCTBa B3aUMOJICUCTBUS MEXKIY JIOJbMH U TO3HAHUS
MUpa;

- OCO3HAHUE LIECHHOCTU HAy4YHOH NEeATEIbHOCTH, TOTOBHOCTH
OCYLIECTBIISTh MIPOEKTHYIO u HCCJIE10BATENIbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBnazseHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABAaTEIbHBIMU
NEUCTBUSIMU:

B) pabdoTa ¢ unopmaumeii:

- BJIaJIETh HABBIKAMU TMOJTYYEHUsI MHPOPMAIIMH U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOMCK,
aHaJIM3, CHCTEMAaTU3allMI0 M MHTEpHpeTanuio WHGOpMaluu
pa3IMYHBIX BUJOB U (DOPM TMpE/ICTaBICHHUS,

- CO3/1aBaTh TEKCThl B Pa3IUYHBIX (opmarax ¢ ydeToMm
Ha3Ha4YeHHUs] MHQPOpPMAIMU M IENEBON ayAUTOPHH, BBHIOHpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS W BU3YATH3aIINH;

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

- HCITOJTh30BaTh cpencTBa
KOMMYHUKAI[MOHHBIX TEXHOJOTUH B PELIEHUHU KOTHUTUBHBIX,

MH(OPMALIMOHHBIX u

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

(cpeactBa MaccoBoil uHGOpMaNUU, HAYYHO-MOMYJISIPHBIE

MaTepuaibl);  UHTEPIPETUPOBATb  OTUYECKHE  ACIIEKThI

COBPEMEHHBIX HCCJICIOBAaHUM B  OHOJIOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH; PacCMaTPUBATh IJI00ATBHBIC SKOJIOTHUECKUE
poOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K
HUM COOCTBEHHYIO TIO3UIIUIO;

c(hOpMUPOBAHHOCTh COOCTBEHHBIE

IMMCbMCHHBIC u

YMGHI/Iﬁ cO31aBaThb
YCTHBIC COO6H.[€HI/I$I Ha
OMOJIOrHYECKOM I/IH(I)OpMaI_[I/II/I N3 HCCKOJBKHX HCTOYHHKOB,
I'paMOTHO HUCIIOJIB30BATH MOHSATHUHBIN arrapar onoaoruu

OCHOBC




3aga4 C
TCXHUKHU

KOMMYHUKATHBHBIX n OpraHnu3aluOHHBIX

cobOioieHueM TpeOoBaHU SPrOHOMUKH,
0€30aCHOCTH, THTHEHBI, PecypcocOepekeHus], MPaBOBBIX HU
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

- BJIQJICTh HABBIKAMU PACTIO3HABAHUS U 3alUTHI HH(pOpMAIHH,
nH(OPMalMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. DddexTrBHO

B3aMMOJICIICTBOBATH
u pabortartb B
KOJUJICKTHBE u
KOMaHie

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIEIECHHUIO;
-OBJIaJICHHE HaBBIKAMH yueOHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOM M COIMAIbHOM JEATEIbHOCTH;

OBjaaenue
JeHCTBUSIMMU

6) COBMECTHaA NeATEJIbHOCTD.

YuuBEpcCaJdbHBIMU KOMMYHUKATUBHBIMUA

- TOHMMAaTh W HCIIOJbH30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUAYAIbHON paboThI;
- MIPUHUMATD LIETH
OpraHU30BBIBATh M KOOPAUHUPOBATH JEUCTBUS 1O €€
JOCTH>KEHHUIO: COCTaBJIATh IUJIaH JEUCTBUHM, paclpenensTh

COBMECTHOH ACATCIIBHOCTH,

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

- KOOpAWMHUPOBATL U BBINOJJHATH pa60Ty B YCJIOBHAX
peaisHOTO, BUPTYaJIILHOI'O U KOMOWHHUPOBAHHOTO
B3aMMOJEICTBUS;

- OCYILLECTBJISTh NO3UTHBHOE CTPATETMYECKOE IOBEACHHE B
pa3IMyYHBIX NpOSBIATL  TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh HWHHUIINATUBHBIM

CUTyaluix,

OBnanenne YHHBEPCAJIbHBIMH PeryasiTHBHBIMH
NeMCTBUAMMU:
') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- NPUHUMATh MOTHMBBI M apryMEHTHl APYIHX JIOAEH Ipu

anOGpeTeHHe OIllbITa HNPUMCHCHHA OCHOBHBIX MCTOHOB
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 MCKOY HCCIICAYyCMbIMU BCJIIMYHNHaAMU,

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 MHUp C IMO3UIHUH APYIroro
YCJIOBCKA

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

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B o0Js1acTH 3K0/10IrM4eCKOr0 BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTh IKOJOTMUECKOW KYJIbTYpbl, IOHUMaHUE
BIMSHUS  COLMAJIBbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE IIPUPOJHOM M COLUAJIBHOM Cpelbl, OCO3HAHME
17100aIbHOTO XapaKTepa HKOJIOTMUECKUX MpodieM;

- IUJAHUPOBAHME U OCYILIECTBJICHUE JIEUCTBUN B OKPYKaIOLIEH
Cpele Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO DPAa3BUTHS
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JEHUCTBHM, IPUHOCIIIMX  Bpex
OKpYKaroIleH cpese;

- YMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE YKOJIOTHUECKUE

MMOCJICACTBUA MPCANPUHHUMACMbIX ﬂeﬁCTBHﬁ, Mpea0TBpallaTh

UX;

- pacHIMpeHHe ONbITa  JEATEIbHOCTH  SKOJOTHYECKOU
HaIpaBJICHHOCTH;

- OBIQJICHHE  HaBBIKAMU  Y4eOHO-HMCCIIEI0BATEIbCKOM,

MIPOEKTHOM M COLIMATIbHOMN JAEATEIbHOCTH

Cc(OPMHPOBAHHOCTb YMEHUS NPUMEHSATH MOIy4YEHHbIC 3HAHUS
JUIsl OOBSICHEHHSI OMOJIOTMUECKUX ITPOLECCOB U SIBJICHMM, JUIsS
IPHUHATHS IPAKTUYECKUX PELICHUN B ITOBCEIHEBHOM JKU3HU C
Henblo  obecrieueHHss OE30MACHOCTH CBOETO  370POBbSl U
3/I0pOBbsSI  OKPY)KAIOLIUX JIO/IE€H, COOJIOACHUS 370POBOTO
oOpa3a KU3HHU, HOPM I'PaMOTHOTI'O IOBEJEHUS B OKpPYKaroIen
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. PEKOMCHI[yeMOC KO/JIHY€CTBO YaCOB HA OCBOCHHEC NTIPOrpaMMbl JTUCHUILJIUHbBI:

TeopeTuueckoro ooyuenus 40 gyacos
MPAKTUYECKUX 3aHATUN 24 4acoB
camMoCTOsITeNIbHAsl BHEAyIMTOpHAs paboTa 8 yacoB




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBLHOM

JAUCHUITIVIMHBI « BUOJIOT' USD»

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buna yuyeo6Hoii padoThl

Oovem uacos

1 cemecmp 2 cemecmp
MaxkcumasnbHasi ydeOHasi HArpy3Ka (Bcero) 34 38
O0s3aTesIbHAsI Ay IUTOPHAS y4eOHAs HATPY3Ka 30 34
(Bcero)
B TOM YHCJIE:
JIEKIIAU 20 20
PAKTHYECKUE 3aHATHUS 10 14
Dopmbl npomedrHcymouHou ammecmayuu Hugppepenyu-
DpOBaHHbBIU
3auem
CamocrosiTe1bHAsA BHEAYAUTOPHAsA Y4eOHas 4 4
Harpyska (Bcero)




2.2. TemaTu4ecKMid IJIAH M COAEPKAHUE TN CIIATIIIMHBI

HaumenoBanue Copaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NpodecCHOHATbHO-0PHEHTHPOBAHHOE), O6bem | Dopmupyemble
pa3/iesioB U TeM JIadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HATHUYHH) 4acoB | KOMIIETEHUHH
1 2 3 4
Pazjen 1. Kierka — cTpyKTYpHO-(DYHKIIHOHAJIbHAS €IMHULIA )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 |Guodusuka, OnoHuKa, reHoreorpadus u ap. Poias u mecTo 6uonoruu B GopMupoBaHUU COBPEMEHHOM
a JKHU3HHU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHU3aliy )KUBO Marepun. OO0I1as xapakTepUCTHKA )KU3HU, CBOICTBA
JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIJIETOK

Tema 1.2. OcHoBHOE coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kierounas teopust (T. IlIBann, M. lneiinen, P. BupxoB). OCHOBHBIC MOJI0KEHHUSI COBPEMEHHO OK-4
asi OpraHu3anus | KJIeTOYHOU Teopuu. TUIBI KIETOYHON OpraHU3aluu: MPOKAPUOTHUECKUI U 3YKapUOTHUECKU .
KJIETOK OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTpOCHHE NPOKAPUOTHUECKOU KiIeTKU. CTpoeHne

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

IIpakTnyeckue 3aHATHA: 4

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

XJIOPOIIACTHI, XpOMOILIACThI). BupycHbie u 6akTepuanbHbie 3a0oeBanus. OO1Ire MPUHITUTIBI

UCIOJIb30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUSI aHTUOMOTUKOB. [IpecTaBnenue

YCTHBIX COOOILEHUH ¢ pe3eHTalnel, OATOTOBIEHHBIX M0 MePEUHI0 HCTOYHUKOB, PEKOMEHJ0BaHHBIX

MpenoiaBaresieM
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 (hakTOpbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONTHBIN U AUIUIOUAHBIN HaOop. Hyknennossie kucnoter: JIHK, PHK
HACJIeICTBEHHOC | HAaXOXJCHUE B KIIETKE, UX CTpoeHHe U QyHKIMU. MaTpHyuHbIe POLIECCH] B KJIETKE: peIUIKaIus, 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
JHEpPIruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOQHBIH, a3poOHBIN 1 aHa’poOHBIN. [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
Paspnen 2. CtpoeHue u GpyHKUMH OpraHu3mMa 18
Tema 2.1. OcHoBHOE coep:kaHue 2 OK-2
Crpoenne TeopeTnueckoe odyueHue: 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. ['ameToreHes y uBoTHbIX. CriepmaToreHes U ooreHes. CTpoeHHe OJI0BBIX

KJ1eToK. OII010TBOPEHNE
Tema 2.3. OcHoBHOE cogepkaHue 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. OcHoOBHOe coiep:KaHue 4 OK-2
3akoHomepHocT | TeopeTuyeckoe o0yueHuUe: 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

Pemienue 3aa4 Ha onpeseneHre BEpOSTHOCTH BOZHUKHOBEHNUS HACIIEICTBEHHBIX IIPU3HAKOB [P MOHO-,

IH-, TOJIUTMOPUIHOM M aHAJIM3UPYIOILIEM CKPELMBAaHUH, COCTABIEHHE TEHOTUIINYECKUX CXEM

CKpEeLIUBaHUs
Tema 2.5. OcHoBHoOe coepkaHue 4 OK-1
CuemnienHnoe TeopeTnueckoe o0yueHue: 2 OK-2
Hacje/l0oBaHHe 3axonbl T. Moprana. CuernseHHoe HaclleZJOBaHUE T'€HOB, HapyllieHue cuemieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLIETIJICHHBIX C ITOJIOM

IIpakTnyeckue 3aHATHA: 2

Pemienue 3aa4 Ha onpe/eneHre BEpOSATHOCTH BOZHUKHOBEHHUSI HACIIEICTBEHHBIX IPU3HAKOB MPU

CLICTIJIEHHOM HacJIeZIOBAaHUH, COCTaBJIEHUE T€HOTUIMMYECKUX CXEM CKpPEIIMBaHUS
Tema 2.6. OcHoBHOE co/lep:KaHue 4 OK-1
3akonomepHocT | Teopernueckoe o0yueHme: 2 OK -2
" N3menunBOCTH NpU3HAKOB. BU/Ibl N3MEHUMBOCTH: HACJIEICTBEHHAs! M HEHACIIEICTBEHHAs. 3aKOH OK-4
H3MEHYHBOCTH TOMOJIOTMUYECKUX PSAJI0OB B HacieacTBeHHOM usmenunBocty (H.W. BaBuios). Myranmonsas reopus

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

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

MIPEIPacloIOKEHHOCThI0. 3HAUEHNE METUIIMHCKON T'€HeTUKU B IPEIOTBPAILIEHUH U JICUEHUH ITeHEeTHUYECKUX

3a00JiIeBaHUI YeOBEeKa

IIpakTnyeckue 3aHATHA: 2

Pemenue 3ana4 Ha onpeesieHNne TUIA MyTallMK [IPH NIEpEIAaYe HACIEACTBEHHBIX IPU3HAKOB, COCTaBICHUE

TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
Pa3nea 3. Teopus 3Bor0o0MH 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.
YUYeHHS. CuHTeTH4ecKast TEOpUs IBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
Muxpossoonu | MukposBosronus. [Tomynsius Kak 3JeMEeHTapHas eHHAIA YBOJTIONNHU. [ eHeTHYeCKHUEe OCHOBBI SBOJIIOIIHH.
s1 DOnemeHTapHbIe (PaKTOPHI IBOJIOLNU. EcTecTBEHHBINM 0TOOp — HaNpaBIAIONINI (aKkTOp 3BOIIOLUY.
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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
Bo3nukHOBeHMe | qocTHXKEHUs OHOOrnueckoro nporpecca. Coxpanenue OMopasHo0Opas3us Ha 3emiie.
U pa3BUTHE I'unoTe3bl ¥ TeOpuM BO3SHUKHOBEHUS JKM3HU Ha 3emiie. [losBieHNe NepBhIX KIETOK U UX IBOJIIOLIMSL.
KU3HU Ha 3emie | TIpokapHOTh U SyKapHOThL. [IPOMCX0KICHHE MHOTOKJICTOUHBIX OPIraHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

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

YenoBeuyeckue packl U MX €IMHCTBO. Bpems u myTu pacceneHus yesoBeka Io IJIaHeTe.

[TpucnocoOaeHHOCTDh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pasznea 4. Dxojorns 16
Tema 4.1. OcHoOBHOE co/lep:KaHue 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. OcHoBHOE coep:kaHue 4 OK-1
Homyasinus, Teopernueckoe o0yueHnue: 2 OK-2
coodecTBa, DKoJoru4eckasi XapakTepUCTUKA BUJA U MOMYJIALUN. DKOJIOTUYECKash HUILIA BUJA. DKOJIOTHUECKUE OK-7
IKOCUCTEMbI XapakTepucTHkH nomysiuuu. CoolIiecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIIOHEHTHBI SKOCHCTEMBI: IPOYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BemecTB U HOTOK SHEPTHH B dKocucTeMe. Tpoduueckue ypoBHH

IpakTHyecKne 3aHATHS: 2

Tpoduueckue nenu u cetu. OCHOBHBIE MTOKa3aTeNM IKOCHCTEMbI. brioMacca u npoyKkius. DKoIoruieckme
MUpaMHJIbl Yucell, buoMacchl U 3Hepruu. [IpaBuiio nupaMuibl SHEPTHH.
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Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aHaHHﬁ 110 MCPCHOCY BCIICCTBA U SHCPIrUn B
9KOCHCTEMAX C COCTAaBJICHHUEC TpO(bI/I‘IeCKI/IX ueneﬁ " mupamMujg OroMacchl 1 OHCPIrun

Tema 4.3. OcHoOBHOE co/iep:KaHue OK-1
Buocdepa - TeopeTnueckoe odydeHme: 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 CcyliecTBOBaHMs Orocgepbl. OcodeHHoCcTH 6rochepsl Kak r100aTbHOM YKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BEmecTB 1 OMOr€0XUMUYECKUE IIHKIIBI.

I'moGanibHBIE YKOJIOTHYECKUE TPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue OK-1
Baunsinue TeopeTnueckoe odyueHue: 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 AHTpPOIOTreHHbIE BO3ICHCTBUS HA OMOTUYECKHE COOOIIECTBA. Y TUIYOJIEHHO U3yYarOTCsl OTXO/Ibl, CBSI3aHHbBIE IK ...

C ompeereHHON mpodeccueil/cnenuanrbHOCThIO

IIpakTH4yecKkue 3aHATHS:

[IpakTuueckoe 3ansaTue «OTXO/IBI IPOU3BOJICTBAY

*B ToM uHciie npodeccuoOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOT0 3aHATHS

[TpakTryeckoe 3ansTre «OTXOABI MPOU3BOJACTBa». Ha ocHOBE (enepanbHOro KiaccupuKamoHHOTO

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

OTXOJIOB, 00pa3yromuxcs Ha pabodeM MecTe / Ha dTanax MpOU3BOJICTBA, CBA3aHHBIE C OTPEICIICHHOM

npodeccueit/cnennanbHOCThIO
Tema 4.5. OcHoBHOeE coaep:xaHue OK -2
Binsinne Teoperudeckoe obydyenne: OK-4
CONMAIBHO- 3110poBbE U ero cocTaBistomue. PakTopsl, MOJTOKUTENBHO U OTPULIATENFHO BIMAIONINE HA OPraHU3M OK -7
IKOJOrMYeCKUX | yenoBeka. [IpobiieMa TEXHOT€HHBIX BO3JCHCTBUI Ha 3/I0pOBbE UeI0BeKa (3J1E€KTPOMarHUTHBIE MO, LK ...
(¢akTOpOB HA OBITOBast XUMUS, N30BITOYHBIE IIIYMBbI, paualys U T.I1.). AJanTanys OpraHu3Ma 4enoBeKka K pakTopam
310pOBbeE OKpy»Katoten cpeasl. [IpuHiumb! hopMupoBaHus 310pOBhecOEperaroniero nopeaeHus. Ouzndeckas
yeJI0BeKa aKTUBHOCTH U 3[10pOBbe. bBHoXMMHYeckne acrieKThl pallMOHAIbHOTO TUTaHUS
Paspnen S. buoJiorusi B :KU3HM OK-1
Tema 5.1. OcHoBHOE coaepxaHue OK-2
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Bbuorexnosgornmu
B JKH3HU
KAXKI0I0

TCOPBTI/I‘IeCKOG CodepikaHue.

buortexHonorus kak Hayka v Mpou3BoJcTBO. OCHOBHBIEC HAPABIECHUS COBPEMEHHONW OMOTEXHOIOTHH.
MeTtoasl 6uorexHosoruu. O0BbEKThl OMOTEXHOJOTUHU. DTHKA OMOTEXHOJIOTUYECKUX U TeHETUYECKUX
sKcriepuMeHToB. [IpaBuia noucka u aHanusa OMOIKOIOrHUYECKON HH(POPMAIIUU U3 PAa3TUYHBIX HCTOYHUKOB
(HayuHas 1 yueOHO-Hay4yHas JIUTEepaTypa, CpeICTBA MacCOBOM HH(popMaIuu, ceth lHTepHeT u n1pyrue)

IIpakTuyeckue 3aHATHS:

Kelicpl Ha aHaN3 HHGOPMALIMU O HAYYHBIX JOCTHKEHHUAX B 00JACTH F€HETUUECKUX TEXHOJIOI UM,
KJICTOYHOM WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHA. 3aIInTa Keica: MpeaCTaBIeHUE PE3YIbTaTOB PEIICHHS
KEHCOB (BBICTYIUICHHE C IMPE3CHTAITUEH )

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 HHGOPMAIMH O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHHEM TEXHUYECKUX CUCTEM (T10

rpyrmmnam)

CamocrosiTesibHas padora:

OK-4
IIK ...

Odopmrnenne npaktudeckux padot. [ToaroroBka k 3adery.

IIpomexyTouHas aTrecTanys Mo AUCHUIINHE
JuddepeHunpoBaHHbIN 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJTU3ALIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
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 odecnevyeHne o0yueHust
Ilepeyens  pexkoMeHAyeMbIX  Yy4eOHbIX  u3daHuMil, MHTepHeT-pecypcosB,
JAOMOJTHUTEIbHOM JIUTEPATYPHI

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. ®. U306panHbie OMOJIOTHMYECKUE TPOU3BEACHUS [ DIEKTPOHHBIN pecypc] :
/ Pynpe K.®@. — Mockaa : Jlanb, 2019 .— JlocTym no JOTHHY U Mapojio U3 CETH
NutepHer — 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 OIEHKA 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 MEPONPUATHH
KOMIIeTeH U

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

(GyHKIHOHA/IbHAS €AMHULA OpraHu3aluu KUBOT0»
KUBOI'0

OK 02 buonorus xak Hayka. O61ias 3anoaHeHne Ta0INIBI C OIMMCAHUEM
XapaKTePUCTHKA KU3HU METO/I0B MHKPOCKOTTMPOBAHHUSI C X
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 |OLieHUBaeMas JUCKYCCHs 110 BOIpOcam
OK 02 OpraHu3anus KIeToK JEKIUU

OK 04 Pa3paboTka MeHTaIBHOM KapThl IO
KJ1accH(UKAIMK KIETOK U UX CTPOCHUIO
Ha MPO- ¥ 9YKAPHUOTHIECKUX U TIO
I[apCTBaM B MHHU TPYTIIax
Brimonaenue u 3ammra 1ab0paTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKITFOUCHHS (Kpaxmall, KapOTHHOUJIBI,
XJIOPOTIJIACThI, XPOMOIIIACTHI )»
[Ipaktuyeckoe 3anstue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ Ipe3eHTalMeH,
MOJITOTOBJICHHBIX TI0 TIEPEUHIO
UCTOYHUKOB, PEKOMEHIOBAaHHBIX
MperoiaBaTesieM

OK 01 CrpykTypHO-QyHKIHOHATIbHBIE |PPOHTAIBHBIN OIIPOC

OK 02 (bakTOphl HACIEICTBEHHOCTH 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
IpEBpAIICHUE SHEPTUM B KIIETKE | 3AIOIHEHNUE CPABHUTEIBHOM TaOIUIIbI
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XapaKTepUCTUK TUIIOB 0OMEHa
BELIECTB

OK 02
OK 04

JKW3HEHHEBIN UK KIIETKU.
Murto3. Meiio3

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

Pasznen 2. Ctpoenue u
(yHKIIUM OpraHu3zMa

KontponbHas padota “CtpoeHue u
¢byHKuuu opranuzma’

OK 02
OK 04

CrtpoeHnue opranuzma

OueHrBaeMast IUCKYCCHs

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

OK 02

@OpMBI pa3MHOKECHUS
OpPraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anonHeHue TaOIMLbI ¢ KPAaTKOH
XapaKTePUCTHKON B TpUMepaMu Gopm
Pa3MHOKEHUSI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U YeJIoBeKa

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

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

OK 02
OK 04

3aKOHOMEPHOCTU HACTIEAOBaHUS

PazpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

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

OK 01
OK 02

CuenneHHoe HacIea0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3anad 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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COCTABJICHHE TEHOTUIIUMYECKUX CXEM
CKpEILLMBaHUS

Paznen 3. Teopus 3Bo/1IouMuU

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Hcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OIPOC

OK 04 yueHusi. MEKPO3BOJIIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS

OK 02 MakposBotonus. OuenuBaemasi TUCKyCCHUS:

OK 04 BO3HUKHOBEHHUE U PA3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HU Ha 3emiie OHOJIOrN4eCKON TEPMUHOJIOTUN U

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

OK 02 IIpoucxoxaeHue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 AHTPOIIOTEHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Pa3nen 4. Dxojiorus

OK 01 Dkonornyeckue HakTopel U TecT 1O IKOJIOTHYECKUM (PaKTOpaM U

OK 02 CpeIbl KU3ZHU cpelaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsitus, cooO1iecTna, CocraBneHue cxemM KpyroBopora

OK 02 SKOCUCTEMBI BEILIECTB, HCIOJIb3YS MAaTePHAJIbI

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 HKOJIOTMYECKasi CUCTEMA Tect

OK 07

OK 01 BisiHME aHTPONIOreHHBIX Tect

OK 02 ¢dakTopoB Ha OGuochepy [Ipaktuyeckas padorta “OTx0/blI

OK 04 POU3BOACTBA”

OK 07

OK 02 Bnusiaue conuansHo- OueHrBaemasi IUCKyCCHS

OK 04 SKOJIOTHYECKHX (PaKTOPOB Ha Beimonnenune nadbopaTopHoit paboThI Ha

OK 07 BBIOOP:

310pPOBEEC YCJIIOBEKA

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

Pasaea 5. buoJsiorust B s;KM3HU

3amura Keica: mpeIcTaBICHHE
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pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTALUEH )

OK 01 buorexnonoruu B xXU3HU 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 PE3YIbTATOB PEIICHUS
KEHCOB

OK 01 [TpombinienHast GuorexHosorusi |BeimonHeHne Keiica Ha aHAIN3

OK 02 nH(pOpMAIMY O Pa3BUTUU

OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpyIaMm), IpeICTaBICHUE PE3yIbTaTOB
pelIeHHs KeCoB

OK 01 ConuaiabHO-3THYECKUE acIeKThl | BrInmoiHeHne Keiica Ha aHaIn3

OK 02 OMOTEXHOJIOTUI nH(popManuy 00 ITHYECKUX acIeKTax

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

OK 01 buorexHonoruu u TeXHU4YeCKHe |BhIoaHEHHe Kevica Ha aHan3

OK 02 CHCTEMBI nH(pOpMaINH 0 pa3BUTUSA

OK 04

OMOTEXHOJIOIMI ¢ IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (110 Ipymiam),
IpeACTaBICHUE Pe3yJIbTaTOB PELICHUs
KEHUCOB
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5.0OH/bl OHEHOYHbLIX CPEJACTB.
2 cemecTp o0ydenusi. @Dopma koutTpos — «/InddepenunpoBannmblii 3a4er»

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

1. OObeKT u3ydeHus OHMOJOTMU — KuBass NMpupona. I[Ipu3HaKM KUBBIX OpPraHU3MOB.
MHuoroo0pasue KUBBIX OpPraHU3MOB. YPOBHEBas OPraHHU3aIMs KUBOW MPUPOILI U
DBONIOIMS.  METOapl TO3HAHWS JKUBOW MpUPOAsl. OOmMe 3aKOHOMEPHOCTH
OHOJIOTUH.

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

€MHULIA BCEX JKUBBIX OPraHU3MOB. KpaTkas UCTOpHS N3YUYEHUSI KIETKH.

benku, yrneBoibl, JIUMUAbI

HykJiIeMHOBBIE KUCIIOTBI U X POJIb B KIIETKE.

Bupycel kak HekJieTouHast popMa KU3HU U UX 3HAYCHUE.

boprba ¢ Bupycusimu 3a6oneBanusimu (CIIU/ u ap.)

OpraHonipl KIETKH.

Permukanus JIHK. I'en. I'eneTnueckuii ko,

. buocunres Oenka.

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

11. ITonoBoe u Oecmnosioe pa3MHOKeHHE. Meito3. OO0pa3oBaHUE TOJIOBBIX KJIETOK U
OTIOJIOTBOPEHHUE.

12.PenponyktuBHOE 3m0poBhe. [loCiaeACTBUS  BAMSHUS — QJKOTOJS, HUKOTHHA,
HapKOTUYECKUX BEILIECTB, 3arPSI3HEHUS CPE/Ibl HA PA3BUTHE YETIOBEKA.

13.'enetka — Hayka O 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH W HW3MEHUYHMBOCTH
opranu3moB. [. MeHnaenb — OCHOBOMOJIOKHUK TE€HETHUKU. ['eHeThdeckas
TEPMUHOJIOTHS] U CUMBOJIHKA.

14.3akoHBI TeHETHKH, YycTaHOBJICHHBIE I'. Mennenem. MOHOTHOPHIHOE U TUTHOPUIHOE
CKpELIBaHUE.

15.T'enerrka moua.

16.I'pynmiel kpoBu. ['enernyeckoe oOo3HaueHue. I'eHeTHdeckoe OompeneneHne rpymmn
kpoBu. [lepennBanue kposu. Jlonop. Penunuent. COBMECTUMOCTH TPYIIIT KPOBHU.

17.OCHOBHBIE METOJIbI CEJICKIIUK: THOPUAN3AINS U UCKYCCTBEHHBIM 0TOOp. OCHOBHBIC
JOCTUKEHUSI COBPEMEHHOM CENIeKIMHM KYJbTYPHBIX PpACTCHHUH, JOMAIIHUX
YKUBOTHBIX U MUKPOOPTaHU3MOB.

18.EcrectBennbiit oToop. Konnenmus Buaa, ero kputepuu. [lomynsius — CTpyKTypHas
€AUHULIA BUJA U ABOJIOLMU. J[BUKyIIME CUIbI 3BOJIIOIMU. CUHTETUYECKas: TeOpus
HBOJIIOLIHH.

19.MaxkpoaBomtorusi.  JlokazarenbcTBa  3BOMIOIMU.  OCHOBHBIE — HaIpaBICHUS

ABOJIIOIIMOHHOTO IIporpecca. broorudeckuii mporpecc 1 OMOJIOTHYECKUM perpecc.
20
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20.I'mnote3sl TPOUCXOXKIAEHUST KU3HU. KpaTkas MCTOpUS pa3BUTHUS OPTraHUYECKOTO
Mupa. Y CII0)KHEHHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOIIECCE IBOJIOLIIH.

21./loxa3aTenbCcTBa POACTBA YETOBEKA C MIEKOMUTAIOIIMMHU KUBOTHBIMH.

22.9Bounonus yesnoBeka. EqMHCTBO MPOUCX 0K ICHUS YEI0BEUECKUX pac.

23.JK0NOrusl — Hayka O B3aMMOOTHOIICHUSX OpPraHU3MOB MeEXAy CcoOOl u
OKPY KAIOIIEH CPEHOM. ..

24.Jxonoruvyeckue (PaxTopbl, UX 3HAYEHUE B JKU3HU OPraHU3MOB. DKOJOTUYECKHE
cucTeMbl. BuioBas  mpoCTpaHCTBEHHAsI CTPYKTypa 3KocucTeM. [lumieBsie cBs3u,
KPYTOBOPOT BEIIECTB U MIPEBPAIICHUE YHEPTHH B SKOCHCTEMAX.

25.MeXBHUIOBBIE B3aUMOOTHOIIICHUS B JKOCHUCTEME: KOHKYPCHIIUS, CHMOWO3,
XUITHAYECTBO, TApa3uTU3M, KOMMEHCAIU3M, AMEHCAIN3M, HEUTPaTu3M

26.buocdepa — rimobanbHas 3kocuctema. Yuenue B.M. Bepramckoro o Gumocdepe.
Ponp xuBbIX oOpranusmMoB B Ouocdepe. buomacca. KpyroBopor BakHeHIINX
OMOTeHHBIX AJIIEMEHTOB (Ha IIpUMepe yriepoaa, a3oTa u ap.) B ouocdepe.

OHGHKa HMHAWBUIYAJIBbHBIX O6paSOBaT€J'II>HBIX ,Z[OCTI/I)I(SHI/II;’I II0 pC3yJibTaTaM
TCKYIICI'O KOHTPOJIA IIPOU3BOIUTCA B COOTBCTCTBUHU C YHHBepcaHBHOﬁ LIKAJIOMN (Ta6JII/II_[a).

IIpouent KauecTBenHas OI[€HKA HHIMBHIYAJTbHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTeIbHBIX 10CTHKEHUH

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

90 + 100 9) OTJINYHO

80 + 89 4 XOpOUIO

70 +79 3 YAOBJIETBOPUTEIBHO
Menee 70 2 HEYJOBJICTBOPUTEIHLHO

Ha orame mnpomexyTO4HOW aTTeCTalid 10 MEIWaHe KadYeCTBEHHBIX OILIEHOK
WHIWBUTYaTbHBIX 00pa30BaTebHBIX JOCTIKEHUN OIPEACNIeTCS WHTErpajbHas OIICHKA
OCBOCHHBIX OOYyYalOMUMHCS MPOPECCUOHATBHBIX W OONUX KOMIIETCHIIMA  Kak
PE3yNIbTaTOB YCBOCHUS Y4eOHOM M CIUTIIHHEI.

Kpurepuu ouenkmu:

90 + 100% (OTJIMYHO) — BBHITIOJTHEHBI B MOJTHOM O00BEME 5 CAaMOCTOSITEIBHBIX PadboT
B TEYCHHE CEMECTPa, BHITIOJHEHBI U CIAaHbI 33/IaHKS JIA0OPATOPHBIX 3aHSATUMN, BHITIOJHEHA
KOHTpOJIbHAs padoTa.

80 + 89% (xopoIlo) - BBITIOIHEHBI 4-5 CaMOCTOSTEIBHBIX PadOT B TECUCHHE
CeMecCTpa, BBITIOJIHEHBI M CIaHbl 3a/IaHusl TaOOPATOPHBIX 3aHITHI, KOHTpOJbHAs paboTa
BBHITIOJIHEHA HE B MTOJTHOM 00BbEMe.

70 + 79% (ynOBIETBOPUTEIBHO) - BBIMOJHEHBI B TIOJHOM o00beme 2-3
caMoOCTOsITeNIbHbIE PabOThl B TEUEHHUE CEMECTpPa, BBIMIOJHEHB W CHOaHBI 3aJaHHs
71a00paTOPHBIX 3aHATHH, BHIMOJIHEHO HE MeHee 2/3 3aaHuil KOHTPOJIBHOU PabOTHI.

Menee 70% (HEYIOBIECTBOPUTENIBHO) - BBIMOJIHEHA | camocTosTeNnbHas padoTa B
TEYCHHE CEMEeCTpa, HE BBIMOJHEHBI 3aJaHus JJA0OPATOPHBIX 3aHATUN, HE JOMYIICH K
KOHTPOJIbHOM padoTe.
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6. AJJANITAIIASAA PABOYEHN ITPOI'PAMMBI JIJISI JIUI] C
OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbBA (OB3)

AJnlanTupoBaHHas MporpamMma pas3padaTblBaeTCs MPU HAJTUYUHU 3asABJICHUS CO
CTOPOHBI OOydaromierocss (poauTeniel, 3aKOHHBIX MPEICTaBUTENICH) U MEIUIIMHCKUX
MOKa3aHUM (PEKOMEHJAIMAMHU TICUXO0JIOIO-MEAUKO-TIeJaroTuueckoil komuccuu). Jis
WHBAJIMJIOB  aJlallTUpOBaHHas oOpa3oBaTelbHas MporpamMma paspabaThIBaeTcsl B
COOTBETCTBUH C HHIUBHUIYATHHOW MPOTPAMMON peaOrIUTaIIH.
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