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1. OBIIAS XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
OBHIEOBPA3OBATEJBbHOU JUCHUITJIMHBI « BUOJIOI' US>

1.1. MecTo AuCHUIIMHBI B CTPYKTYpe o0pa3oBaTenbHoi mporpammbl CITO
ObmeoOpa3oBaTenbHas qucHUIUinHA «buomorusy sBiseTcs 00s3aTENbHON YacThIO
00111e00pa30BaTeNbLHOTO IIUKIIA 00pa30BaTeabHOM MporpaMmMbl B cooTBeTcTBUM ¢ I'OC
CIIO no cnennansroctH 09.02.07 MHbOpMaLIMOHHBIE CHCTEMBI I IPOTrPAMMUPOBAHHE.
1.3. lean u njianupyemMble pe3yJibTAThl 0CBOCHUS TMCHHUIJIMHbBI:

Heab: QopmupoBanue y CTYACHTOB TPEIACTaBICHHUSA O  CTPYKTYpHO-
(GYHKIIMOHATBHON OpraHU3alliy >KUBBIX CUCTEM Pa3HOTO paHra Kak OCHOBBI MPUHSTHUS
pElIeHU B OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIBI U B IPOU3BOACTBEHHBIX CUTYAIIUSIX.

3agaum:

1) chopmupoBaTh MOHMMaHUE CTPOCHUS, MHOTOOOpa3us U OCOOEHHOCTEN JKUBBIX
CUCTEM PA3HOTO YPOBHS OpraHU3ALMH, 3aKOHOMEPHOCTEN MPOTEKAHUSI OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOWIEW cpele, LENOCTHOW HAayYHOM KapTUHBI MHDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS OIPEICIATh KUBbIe OOBEKTHI B MPHUPOJIE; IPOBOJIUTH
HAOJIIOICHUST 32 DKOCUCTEMaMHU JIJISi BBISABJICHHS] €CTECTBEHHBIX U aHTPOIOIE€HHBIX
U3MEHEHHI, UHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUH,

3) cdopMupoBaTh HAaBBIKM  TPOBEACHUS  MPOCTEUIIUX  OMOJOTHUYECKHUX
AKCIIEPUMEHTANILHBIX MCCJICIOBAaHUM C COOII0OICHUEM MpaBuil 0€30MacHOTO OOpalieHus
¢ 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MH(GOPMALMIO OMOJOTHUYECKOr0 Xapakrepa M3
Pa3TUYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHUST TPOTHO3UPOBATH MOCIEJACTBUS CBOEH JESITEIBHOCTH TI0
OTHOIIIEHUIO K OKpYyKarolel cpeae, COOCTBEHHOMY 30pPOBbIO; OOOCHOBBIBATH H
co0JiroAaTh Mephl MPO(PHIIAKTUKY 3a00I€BaHUM.

6) chopMupoBaTH MOHUMAHWE 3HAYMMOCTH JOCTIKEHUN OMOJIOTUUECKON HAyKU U
TEXHOJIOTUHA B TMPAKTUYECKOM JEATENbHOCTU YEJIOBEKa, PA3BUTHU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHH.



1.2.2. Ilnanupyembie pe3yJbTATHI OCBOCHHUS 001e00pa3oBaTebHOM JucHUIINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoge ®I'OC COO
Koxn IL1anupyemble Pe3yJibTAThI 0CBOEHHS JHCIHILIMHBI
HAHMEHOBAHHE
opmupyembix O6mme! JucuMnInHapHbIe?
KOMIIETeHIHi

OK 01. Beibupats
CIOCOOBI PELICHUS
3a7a4
podeCCHOHATBLHON
JeATEIBHOCTH
NPUMEHHUTEIBHO K
pa3IMYHbIM
KOHTEKCTaM

B yacTi TPy10BOr0 BOCIIUTAHMS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IEHHOCTH MAaCTEpPCTBa,
Tpyaomooue;

- TOTOBHOCTb K aKTHBHOH JEATENHHOCTH TEXHOJOIMYECKOH H

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOHUHUPOBATD,

IUIAHUPOBATh U CAMOCTOSITENIBHO  BBIMOJHATH — TaKYIO
JIeSITEIbHOCTD;
- HMHTEPEC K pa3auuHbiM cepaM mnpodeccuoHATBHON

NEeSITEIbHOCTH,
OBnazneHre yHUBEpPCAIbHBIMU Y4€OHBIMHU IO3HABATEIbHBIMU
JNEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeCTBUS:

- CaMOCTOSITEIbHO  (hOPMYyIUPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

U aKTyaJIM3upoOBaTb

- YCTaHaBIIUBATh CYIIECTBEHHBIN MPU3HAK WJIHM OCHOBAHMS JIJIs
cpaBHEHUS, Kiaccuukanuu u 0000IeHMS;
- OTpEeNeNsaTh IENHU NESTeNIbHOCTH, 3a/JaBaTh IMapaMeTphl H

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJH OUOJIOTHH B
CUCTEME HAy4yHOro 3HaHMs; (YHKIMOHAIBHON IpaMOTHOCTU
YeJIoBeKa JJIsl PEeLEeHUs )KU3HEHHBIX NPO0JIeM;
c¢(hOpMHUPOBAHHOCTh
OCHOBOIIOJararomux OMOJIOrMYECKUX TCPMHUHOB U MOHATHH:

YMEHMS  pacKpbIBaTb  COJEpKaHUE

JKWU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M, BU, MOIYJISIIHUSA,

9KOCUCTeMa, OuoIreHo3, Ouocdepa; meradoau3M (0OMeH
BEIIECTB " IIpeBpaIieHue SHEPTUH), romMeocTas
(camoperynsnus), OMOCHHTE3 Oenka, CTPYKTypHast

OpraHu3aIys KUBBIX CUCTEM, TUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITPOU3BE/IEHNE (PENpOAYKIHMsI), HACIEeICTBEHHOCTD,

U3MEHYMBOCTh, HHEPrO3aBUCHUMOCTb, PpPOCT U Pa3BUTHUE,
YpOBHEBAsi OpraHu3alys;
C(OPMUPOBAHHOCTH ~ yYMEHHMS  pacKpblBaThb  COJEpIKaHUE

OCHOBOTIOJIATAIOMINX ~ OMOJIOTHYECKUX TEOPUH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallHOHHOW, 3BOJIIOIMOHHOM,
MPOUCXOXKACHUS KU3HU U YEIIOBEKA;

1 YkasblBaloTCs NIMYHOCTHBLIE U MeTanpeameTHble pesynbTtaTtel n3 ®rOC COO (B nocneaHen pepakuumm ot 12.08.2022), hopmurpyeMble ob6LeobpasoBaTenisHON

ONCLMNITMHON

2AucumnnuHapHble (NpeaMeTHbIe) pe3ynbTaThl ykasbiBaoTesl B cooTBeTcTBUM ¢ DOC COO (B nocneaHeit pegakumm ot 12.08.2022)
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KPUTEPUU UX JOCTUKCHUS;

- BBIABJIATD 3aKOHOMCPHOCTHU u MMPOTUBOPCUHA B

paccMaTprUBACMBIX ABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JICATEIILHOCTh, OLICHUBAaTh
COOTBETCTBME  pE3YyJbTAaTOB  LEJISAM, OLICHUBAaTh  PUCKHU
MMOCJICACTBHUI ACITEILHOCTH,

- pa3BHBaTh KpPEAaTMBHOE MBIIUICHUE TpPU  PELICHUH

YKU3HEHHBIX Tpo0IeM
0) 0a3oBbIe HcCIIeA0BaTEIbLCKUE AeliCTBUSA:
- BJIANeTh HAaBBIKAMH  Y4€OHO-HCCIICNOBATCIBCKOW |
MIPOSKTHOM e TSIIbHOCTH, HAaBBIKAMH Pa3perieHus mpooieM;

- BBISIBJISITH NPUYUHHO-CJICJICTBEHHBIC CBSI3H u
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATH THIIOTE3Y €€ PEIICHHUS,
apryMeHTBl  JUIA

YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PELICHMS;

HAXOHUTh J0Ka3aTebCTBA  CBOMX
- aHaJ'II/I?;I/IpOBaTI) HOJ'Iy'—ICHHI)Ie B X0oI€ peHIeHI/ISI 3a1a4uu
peSy.TII)TaTI)I, KpI/ITI/I'-ICCKI/I OLCHUBATh HX )IOCTOBepHOCTI),
HpOFHO?;I/IpOBaTb N3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;

- yMeThb TICPCHOCHUTh 3HAHHWS B I[O3HABATCIbHYIO U
HpaKTI/I‘IGCKYIO 06J'IaCTI/I KHU3HCACATCIIBHOCTH,

- yMEThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX
oOiacreit;

- BbIJIBUI'aTb HOBBIC HJICHU, HpezmaraTL OpI/IFI/IHaJ'II)HI)Ie
TIOJIXOJIbI U PEIICHHUS,

- CIOCOOHOCTH WX WHCIIOJNIB30BAHUS B II03HABATEILHOH H
COIMAITBHON MPAKTUKE

c(OPMHPOBAHHOCTH YMEHUS PACKPHIBATH OCHOBOIIOJIATAOIINE
Ouosornyeckue 3akoHbl U 3akoHOMepHocTu (I'. Mengens, T.
Moprana, H.1. BaBunona, D. I'ekkens, ®. Mriomnepa, K.
bapa), rpaHuIbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

NpUOOPETeHNE OIbITa TPUMEHEHHUS OCHOBHBIX METOIOB

HAay4YHOI'O IIO3HaHMs, OMOJIOTHH:

Ha6JIIOI[€HI/I$I U OIIMCAaHUA IKHUBBIX CHCTCM, HNPOLCCCOB U

HCIIOJIb3YCMbIX B

ﬂBHGHHﬁ; opraHuvsalvi MW HOPOBEACHUSA OHOJIOTHYECKOI0
OKCIICPpUMCHTA, BBIJIBUKCHUA TUIIOTE3, BbISIBIICHUA
3aBUCHMOCTHU MCKIY HCCIICAYCMbIMU BCJIIMYMHaAMU,

OOBSICHEHUS TOIYYEHHBIX PE3YJIbTaTOB U (OPMYIMPOBAHUS
BBIBOZIOB C HCIIOJIb30BAHMEM HAYYHBIX IIOHATHH, TEOPUM H

3aKOHOB;
Cc(OPMHPOBAHHOCTh ~ YMEHHS  BBIIENATH  CYILECTBEHHBIE
NIPU3HAKH  BUPYCOB, KIETOK IIPOKAPUOT M  DYKAPHOT;

OOHOKJICTOYHBIX W MHOT'OKJICTOUYHBIX OpPraHnu3MOB, BH/OB,

OMOTEOIIEHO30B U DKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BeIIeCTB W TMPEBpAIICHUS DJHEPIHMH B KIETKE,
(doToCHHTE3a, TIACTUYECKOTO M DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OILIOIOTBOPEHUS, PA3BUTHS U
pa3MHOXEHHS, HMHIUBUAYATBbHOTO  pPa3BUTHS  OpraHuU3Ma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHUE, ECTECTBEHHOTO
otbopa, B1000pa30BaHusl, TPUCTIOCOOJICHHOCTH OPTaHHU3MOB
K cpeae oOuTaHus,

AHTPOIIOTCHHBIX

BJIMAHHA KOMIIOHCHTOB 3KOCHCTEM,

W3MEHEHW B  JKOCHCTEMax  CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U MPEBPAILIEHUE YHEPTHH B
ounocdepe;

c(hOpMUPOBAHHOCTh YMEHHSI PeIIaTh OMOJIOTHYECKUE 3aauH,
COCTaBIISATh CKpELIUBAHUS IS

TCHOTUIIMYECKHE  CXEMbI




pa3HBIX THUIIOB HACJEIOBAaHUS NPU3HAKOB Yy OPraHU3MOB,
MepeHoca BEHIeCTB U
JKOocHcTeMax (1IeNU MUTaHUs, TUIIEBbIC CETH)

COCTaBIAITb  CXCMbI OHCprun B

OK 02.
Hcnonws3oBarh
COBpPEMEHHbIE
CpeZCTBa MOUCKA,
aHayu3a u
WHTEPIpPETANN
uHpopmanuu u
UH(OPMAIIMOHHBIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHaTbHON
JeATELHOCTH

B o0s1acTH HEHHOCTH HAYYHOT0 TO3HAHUSA:

- c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M OOIIECTBEHHOMU
MPAKTHUKH, KYJBTYD,
MecTa B

OCHOBAHHOTI'O Ha JAuajiore

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MOJIMKYJIbTYPHOM MHPE;

- COBEpIIECHCTBOBAHME SI3BIKOBOM W YUTATEJIBCKON KYJIbTYPHI
KaK CpeACTBa B3aUMOJECUCTBUS MEXKIY JIIOJbMH U MO3HAHUS
MUDA;

- OCO3HAaHUE LIEHHOCTU HAY4YHOW JEATEIbHOCTU, FOTOBHOCTh
OCYULIECTBIISITh MIPOEKTHYIO u HCCIIEIOBATENIbCKYIO
JIeATEeIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE;

OBnaneHve yHUBEPCATBbHBIMH Y4€OHBIMU TIO3HABaTENbHBIMU
JICHCTBUSIMU:

B) padoTa ¢ undopmanmei:

- BIIaJIETh HABBIKAMH TOTY4YE€HUS WH(DOPMALIUU U3 UCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBIISAITh  IOWUCK,
aHaJIU3, CHUCTEMATH3aIMI0 U HMHTEPHpeTaluio HHGOpMAIHH
Pa3TIUYHBIX BUJIOB U ()OPM TIPEICTABICHHUS;

- CO371aBaThb TEKCTHl B pPa3IMYHBIX (oOpMaTax C yUETOM
Ha3Ha4YeHWs] MHpOpMAaMKU U TENEeBOH ayJUTOPHUH, BHIOHpas
ONTUMANBFHYIO (OPMY MpECTaBICHUS U BU3yaTH3aIUL;

- OIIEHWBATh JIOCTOBEPHOCTD, JIETUTUMHOCTh WH(pOpMAInH, e
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOPMAaM;

- HCIIOJIb30BATh

cpeacTBa UH(POPMAITMOHHBIX "

KOMMYHUKaIITMOHHBIX TEXHOJIOTHI B PEIICHUN KOTHUTHUBHBIX,

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  OIICHHUBATh
uHGOpMaIMI0 OMOJIOTUYECKOTO COJEPIKAHUS, BKIIIOYAIOUIYIO
NICEBJOHAYYHbIE pa3IMYHBIX

(cpencTtBa  MaccoBoil  MH(OpMaIuH,

3HAHUS U3 UCTOYHUKOB
Hay4YHO-TIONYJISIpHbIE
MaTepuabl); ITUYECKHE

MHTEPIPETUPOBATH aCIIEKTBI

COBPEMEHHBIX HCCJICIOBAaHUN B OWOJIOTMH, MEIUIUHE,
OMOTEXHOJIOTHH, PACCMATPUBATh IIO0AIBHBIC 3KOJOTUYCCKHE
pOOJIEMBbI COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBCHHYIO ITO3HUIHIO;

c(hOopMUPOBAHHOCTD COOCTBEHHBIE

CcoOOIleHUs  Ha

YMEHUI
YCTHBIE

CO31aBaThb
IMMCbMCHHBIC u OCHOBC
OMOJIOrHYECKOM I/IHCI)OpMaL[I/II/I U3 HCECKOJIBKUX HMCTOYHHKOB,

I'pPaMOTHO HUCIIOJIb30BATb MOHSTUUHBIN arnapar OHOJIOrNH




3aga4 C
TCXHUKU

KOMMYHUKATHBHBIX u OpraHnu3alluOHHBIX

coOII0ICHUEM TpeOoBaHuU SPrOHOMUKH,
0€30I1aCHOCTH, THTHEHBI, PecypcocOepekeHus], MPaBOBBIX U
STUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30MacHOCTH;

- BJIAJICTh HaBBIKAMHU PACcIO3HABAHUS U 3aIUTHI HH(pOpMaIHH,
nH(hOpMallMOHHON 6€30MaCHOCTH JIUYHOCTH

OK 04. D dextuBHO

B3aUMO/ICIICTBOBATh
u paboTartb B
KOJIJICKTHBE u
KOMaH/Ie

- TOTOBHOCTH K CaMOpa3BUTHUIO, CaAMOCTOATCIBHOCTU H
CaMOOITPCACICHHUIO,
-OBJIaACHHUC HaBbIKaMH y‘-Ie6HO-I/ICCJIeIIOBaTeJH>CKOI71,

MPOEKTHOM U COLIMATIbHOM AEATEIIBHOCTH;
OBsJagenne
JeMCTBUSIMM:
0) coBMecTHas1 1eATeJIbHOCTD:

- MIOHMMAaThb W MCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOW M

YHUBEpPCAJbHBIMHU KOMMYHHKATHBHBIMH

WHAUBUAYAIbHON paboTHI;
COBMECTHOM
NEeUCTBUS

- MMPpUHHUMATDH e
OpTraHHU30BbIBATH WU  KOOPAHUHUPOBATH
JOCTHXXCHHIO: COCTaBJIATH IIJIaH HeﬁCTBHﬁ, pacipeaciiaTb
pojin ¢ y4€ToOM MHEHHUM Y4aCTHUKOB O6CY)I(I[3TL PE3YIbTAThI

ACATCIIBHOCTH,
mo ¢€c€

COBMECTHOM paboThI;

-  KOOpAMHHPOBaTb U BBIOJHATH pabOTy B YCIOBHSX
peasibHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUSI,

- OCYILECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IOBEJCHHE B
pa3IMYHBIX IpOSBIATL ~ TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh WHHUIIMATUBHBIM

CUTyalnuiax,

OBJIalIeHHe YHUBEPCAJTBbHBIMHA PETryJIATUBHBIMUA
AEeHCTBUSAMMU:
I') NPUHATHE ce0s U APYTUX JIIO/Iei:

- NPUHMMATh MOTUBBI M apryMEHTHl APYTUX JIOJEH mpu

HpI/IO6peT€HI/I€ OIllblITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHM, HCIIOJIB3YCMBbIX B OHOJIOTHU:
Ha6J'II-O,Z[eHI/I$I H OIIMCaHuA JKHBBIX CHCTCM, IIPpOLCCCOB U

ﬂBHCHHfI; opranuMzalii MW IMPOBCACHUA OMOJIOTHYCCKOTO
OKCIICPUMCHTA, BBIABHXXCHHUA THIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIAY HCCIICAYCMBIMU BCJIIMYHNHAMU,

OOBSICHEHUS TIOTYYCHHBIX PE3YyNbTaTOB U (HOPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAaHWEM HAYYHBIX TOHATHN, TEOPUU U
3aKOHOB
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aQHAJIN3€E PE3YJIbTATOB ACATEIbHOCTH;
- IPU3HABATh CBOE MIPABO U MPABO APYTUX JIOJCH Ha OMINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIHH APYroro
YeJloBeKa

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpYXarouiei
Cpelbl,
pecypcocOepexeHu
10, IPUMEHSATh
3HaHUA 00
W3MCHCHUU KJINMAaTa,
TIPUHIIMITBI
OepexITMBOTO
MIPOU3BO/ICTBA,

3¢ (dexTuBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYalUsAX

B 00/1acTH 3K0JI0IrM4€CKOro0 BOCIIMTAHUA:

- cOpPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpPbI, IOHUMaHHE
BIMSHUS  COLMAJIbHO-DKOHOMHUYECKHMX  IPOLIECCOB  HA
COCTOSIHHE TPUPOJHOM M COLHMAIBHON CpEeabl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- INIAHWPOBAHUE U OCYILECTBICHUE JIEHCTBUI B OKPYKAOLIEH
Cpele Ha OCHOBE 3HAHMUA LEJIEed YCTOWYMBOIO Pa3BUTHSA
YeJI0BEYECTBA;
HEIpUsATHE
OKpYXKarollleu cpere;

- YMEHHME IMPOTHO3UPOBATh HEOJArONMPHUSATHBIE SKOJIOTUYECKHE

aKTHUBHOE NEUCTBUM, TPUHOCIIIMX  Bpexd

MIOCJIE/ICTBHS NIPEANPUHUMAEMBIX JEHCTBHUM, MPEIOTBPAILATH

HX;

- paclIMpeHuEe OmbITa  JEATEIBHOCTH  DKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

- OBJAQJIEHWE  HaBBIKAMH  Y4eOHO-HCCIIEIOBATEIbCKOM,

MPOEKTHOM M COLIMATIBbHOM AEATEIbHOCTH

C(OPMHPOBAHHOCTb YMEHUS NPUMEHSATH MOIy4YEHHbIE 3HAHUS
JUI OOBSICHEHNsT OMOJIOIMYECKUX IPOLIECCOB M SIBIECHUH, UL
HOPUHSTHS IPAKTUYECKUX PELICHUM B OBCEAHEBHOM >KM3HH C
Henplo  obecriedeHusi 0Oe30MacHOCTH CBOETO  37I0POBb U
3/10pOBbsl  OKPYXAIOUIUX JIIOJEH, COOJII0IEHUSI 3]I0pOBOTO
o0pasa >KU3HU, HOPM I'PaMOTHOTO TMOBEACHUS B OKpY’Karollen
IIPUPOIHOMN cpene; IIOHUMaHue HE00X0IMMOCTHU
UCIIOJIb30BAaHUSl JIOCTM)KEHUH COBPEMEHHOW OMOJIOTUH U
OMOTEXHOJIOTMH JIsl pAllMOHAJIBHOTO MTPUPOI0II0Ib30BaHUS

MaKCHUMaJbHOU yuyeOHOM Harpy3ku oOydaromierocs 72 yaca, B TOM YHUCIIE:

1.3. PekoMeHayeMoe KOJIUYECTBO YACOB HA OCBOEHNE MPOTrPAMMBbI JUCIHUIJIMHBI:

TEOpEeTUYECKOro o0yueHus 44 yacon
MPAKTUYECKUX 3aHATUN 24 4acoB
caMOCTOsITeNIbHAs BHEay JUTOpHas padbora 4 yaca




2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUIIVIMHBI « BUOJIOT' US»

2.1. O0beM JUCHMILIUHBI M BU/IbI y4e0HOI padoThl

Bun yuyeOHoi padoThI

Oo0vem uacos

1 cemecmp 2 cemecmp
MakcumasibHasi yueOHasi HArpy3Ka (Bcero) 36 36
Oo0s3aTebHAsA ayIUTOPHAs yueOHasi HArpy3Ka 34 34
(Bcero)
B TOM YUCJIE:
JICKIIUHU 24 20
IIPAKTUYECKUE 3aHATHUS 10 14
DopMmbl NPOMEAHCYMOUHOU ammecmayuu Huggepenyu-
POBAHHDBIU
3auem
CamocrosiTe/IbHAS BHEAYIUTOPHAS y4eOHAast 2 2
HArpy3ka (Bcero)




2.2. TeMaTuuecKuii IJIaH U coJiepPKaHue JUCHUTLTHHBI

HaunmenoBanme Conep:xanue y4eOHOro MmarepuaJjia (0CHOBHOe M PO ecCHOHAIBbHO-OPUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETEHUHH
1 2 3 4
Pa3nen 1. Kiietka — cTpyKTYpHO-(PYHKIIHOHAJIbHAS e ITMHULIA KUBOTO 16
Tema 1.1. OcHoBHOE cojiepKaHue 2 OK?2
Buosorus kak Teopernueckoe o0y4eHue: 2
Hayka. O0masi  |CospemeHHBIE OTpacIy OHONOTHYECKUX 3HAHUH. CBA3b GHOJIOTHHM C IPYTHMH HAYKAMHU: OHOXHMUS,
XapaKTepUCTHK | Onodusnka, OnoHuKa, renoreorpadus u ap. Poias u mecto 6monoruu B GOpMHUPOBAHUN COBPEMEHHON
a JKN3HHU HAYYHOU KapTHUHBI MUpa. Y POBHH OpraHU3aIlH )KUBOM MaTepun. O011as XapaKTepucTHKa )KU3HH, CBOICTBA
JKUBBIX CUCTEM. XUMUYECKUI COCTaB KJIETOK

Tema 1.2. OcHoBHOE cojiepKaHue 6 OK-1
CrpykrypHO- Teopernueckoe o0yueHue: 2 OK -2
¢pynxuuonanbn | Knerounas reopus (T. lIBann, M. llneiinen, P. Bupxos). OCHOBHBIE MTOJI0KEHUSI COBPEMEHHOMN OK -4
asi OPraHM3aNus | KJIETOYHOU TEOpUH. THUIIBI KIETOYHON OPraHU3alnn: IPOKAPUOTUIECKUI U DYKapUOTHYECKHIA.
KJIETOK OnHOKJIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe MpoKapuoTHUIecKoi kinetku. CtpoeHue

HYKapHOTHUECKON Ki1eTKkU. HekneTounble (opMbl )KU3HU (BUPYCHI, OakTeprodari)

IIpakTHyeckue 3aHATHSA: 4

CrpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) U KJIETOYHBIE BKIIOUEHHS (Kpaxmall, KApOTHHOM/IBI,

XJIOPOIIJIACThI, XpPOMOIIIAcThl). BupycHbie u GakTepuanbHble 3a60neBanus. O01e TPUHIMITBI

HCIIOJIb30BaHUs JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH NMPUMEHEHUs aHTHONOTHKOB. [Ipencrapnenue

YCTHBIX COOOIEHUH ¢ Mpe3eHTalue, TOArOTOBIEHHBIX 110 MEPEYHIO HCTOYHUKOB, PEKOMEH I0BaHHBIX

IpernoiaBaTesneM
Tema 1.3. OcHoBHoOE cojiep:kaHue 4 OK -1
CTpykTypHO- Teopernueckoe o0y4yeHue: 2 OK -2
¢pyakuuoHaabH | XpomocomHas Teopusi T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTMYHBIE U
ble (hakTopbI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIIONIHBIN U AUIUTONIHBIH Ha0op. Hyknennossie kuciotsr: [JJHK, PHK
HACJIEICTBEHHOC | HAaXOXJEHHE B KJIETKE, X CTpOeHUE U PYHKIIMH. MaTpryHbIe IPOLIECCH B KJIETKE: PEIUIMKaLusl, OMOCHHTE3
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TH Oeinka, penapanusi. ['eHeTHUeCKuil KO U €ro CBOMCTBa

IIpakTHYyecKue 3aHATHA: 2

Pemienue 3aau Ha ornpeieneHue nociae10BaTeIbHOCTH HyKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B ClTy4ae

M3MEHEHUs Mocaea0BaTesIbHOCTH HykiieoTu 0B JJHK
Tema 1.4. OcHoOBHOe coiepKaHue 2 OK-2
OoOmen BemecTs | TeopeTuueckoe o0yueHnue: 2
u npespamenue | [Torsrue metabon3M. ACCUMIIALUS U IUCCUMUIISINS — IBE CTOPOHBI MeTaboau3ma. Turbl oOMena
JHEeprum B BEIIECTB: aBTOTPO(DHBII U reTepoTpodHBIN, a3p0oOHBIi U aHa’poOHBIN. [InacTuueckuii oOMeH. DoTocHHTE3.
KJIETKe XeMOCHHTE3
Tema 1.5. OcHoBHOe coiepkaHue 2 OK-2
KuzHeHHbIi Teopernyeckoe oGyueHue: 2 OK-4
HHKJ KJICTKH. KneTounslii iuki, ero nepuoasl. MUTO3, €ro CTaAuy U MPOUCXOIAIINE MpoLiecchl. buonornueckoe
Murto3. Meiio3 3HaueHue MUTo3a. Melo3 u ero craauu. [loBenenne xpomocom B merose. Kpoccunrosep. buonornueckuii

CMBICJI MeH03a
Pa3nea 2. Ctpoenue u pyHKIHMH OpranusMa 18
Tema 2.1. OcHoOBHOe coiepkaHue 2 OK-2
Crpoenue Teopernueckoe od0yuyeHue: 2 OK -4
opraHmusma MHoOrokseTouHble OpraHu3mMbl. B3auMoCBs3b OPraHoB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpraHU3Me.

["'omeocTas opranu3Ma 1 €ro nojaJep>KkaHue B MPOLECCe )KU3HEACSITEIbHOCTH
Tema 2.2. OcHOBHOe coaep:kaHue 2 OK-2
DopmbI Teopernueckoe o0yueHue: 2
Pa3MHOKeHMS @DopMbI pa3MHOKEHUS! OpraHU3MoB. becnonoe 1 mojaoBoe pa3MHOXKeHUE. Bubpl 6ecronoro pa3MHOKEHUsL.
OpPraHU3MOB [TonoBoe pa3mHoxkeHue. ['amerorenes y uBOTHBIX. CriepmaTorenes u oorete3. CTpoeHHe MOJOBBIX

KJIeTOK. OIJIOI0TBOPEHME
Tema 2.3. OcHoOBHOe coaep:xkaHue 2 OK-2
OuTorenes Teopernueckoe o0yuenme: 2 OK-4
paCTeHHH, WHauBuyaibHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 U ero ctaauu. [loctamMOproHanbHBIN TEPHOI.
KUBOTHBIX H Craauu nocTaMOPUOHATIBHOTO PAa3BUTHUS Y )KUBOTHBIX U uenoBeka. [IpsiMoe u HenpsMoe pa3BUTHE.
Ye10BeKa buonoruueckoe craperue u cMepTb. OHTOr€HE3 PacTEHUM
Tema 2.4. OcHOBHOe coiepKaHue 4 OK-2
3axonomepHoct | Teoperuyeckoe o0yvyeHHe: 2 OK -4
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U HaACJIeAOBaAHUA

OCHOBHBIE TOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pazoBaHus raMeT. 3akoHsl I'. Mennens
(MOHOTHOPHUTHOE U TTOJIMTHOPUIHOE CKpeluBaHue). BzauMoaeicTBrue reHoB

IIpakTH4yeckue 3aHATHS: 2

Pemenue 3ana4 Ha onpeneneHe BEPOITHOCTH BOSHUKHOBEHUSI HACIIEICTBEHHBIX IPU3HAKOB IIPU MOHO-,

JM-, TIOJTMTHOPHUTHOM U aHAIM3UPYIOLIEM CKPEIIUBAaHUH, COCTaBIEHUE TeHOTHIIMYECKUX CXEM

CKpELBaHMSI
Tema 2.5. OcHoOBHOe colepKaHue 4 OK-1
CuenJienHoe Teopernueckoe o0yueHue: 2 OK-2
HacJieloBaHue 3akonsl T. Moprana. CrieruieHHOE HacjaeI0BaHue T'eHOB, HapyleHue cieruienns. Hacinenosanue
NPHU3HAKOB IIPU3HAKOB, CLEIUICHHBIX C I10JIOM

IIpakTHyeckue 3aHATHS: 2

Pemenue 3aa4 Ha onpeiereHre BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU

CLCIUICHHOM HacJIeI0BaHUH, COCTABJICHUE T€HOTUIINYECKUX CXEM CKPEILMBAHU
Tema 2.6. OcHoBHOe corepkaHue 4 OK-1
3axonomepHoct | TeopeTuueckoe o0yueHue: 2 OK -2
u V3MEHYHMBOCTD MPU3HAKOB. BU/IbI N3MEHUMBOCTH: HACJIEACTBEHHAS ¥ HEHACIIEICTBEHHAs. 3aKOH OK -4
U3MEHYHMBOCTH TOMOJIOTMUECKUX PAJIOB B HacneacTBeHHOoN usmenunsocty (H.M. BaBunos). MyrannonHnas teopus

W3MEHUYMBOCTH. Bupl MyTannii u npuynHbl UX BO3HUKHOBEHUA. Kapuotun yenoseka. Hacnencrsennsie

3a0o0JeBaHNs YeIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeKka. bone3Hu ¢ HaciaeICTBEHHOM

IIPEIPACIIONOKEHHOCTHI0. 3HAYEHNE MEAUIIMHCKON T€HETUKHU B PEAOTBPAILEHNN U JIEUEHUN T€HETHYECKUX

3a00JIeBaHUI YeIOBEKa

IpakTHyecKue 3aHITHS: 2

Pemenue 3a1a4 Ha onpeieseHre TUIIA MyTallMH [IPH NIEPEIAYe HACIEACTBEHHBIX IPU3HAKOB, COCTABIICHNE

TEHOTUITMYECKUX CXEM CKPELUBaHUS
Paznen 3. Teopusi 3Bostonuu 6
Tema 3.1. OcHoOBHOe coaep:kaHue 2 OK-2
Hcropus TeopeTruueckoe ooyueHue: 2 OK -4
IBOJTIONHOHHOTO | [IepBrie sBomonnonnbie koHuenuu (K.b. Jlamapk, JK.JI. broddon). DBomtormonnas teopust Y. J{apsuna.
y4eHus. CuHTeTn4eckast TEOpHsl SBOJIIOIIMM U €€ OCHOBHBIE ITOJIOKEHHUS.
Muxkpossoatonu | Mukpossosorust. [Tomysisiius Kak 3JeMeHTapHas SANHHIA YBOOIHHU. | eHETHIECKHE OCHOBBI 3BOJFOLIHH.
| OnemeHTapHbIe (PakTOpPbI 3BOOLNH. EcTecTBeHHBII 0TOOp — HANpaBIAIOUIHA (PaKTOP IBOJIOIHH.
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Bunoobpa3oBanue kak pe3yabTaT MUKPOIBOIIOIHN

Tema 3.2. OcHoOBHoOE coaep:kaHue 2 OK -2
Maxkpo3Boaonu | Teoperudeckoe ooyueHue: 2 OK -4
ol MakpoaBosmtonusi. @opMbl 1 OCHOBHBIE HarpaBieHust Makpo3Boitonuu (A.H. Cesepuos). [Tytu
Bo3nukHOBeHMe | mocTHKeHUs OHosorMueckoro nporpecca. CoxpaneHue OMopa3HooOpas3us Ha 3emiie.
U pa3BUTHE ['nnore3bl U TeOpUU BOZHUKHOBEHMS KU3HU Ha 3emiie. [losBaeHne nepBbIX KIETOK U UX 3BOJIIOLMSL.
sKU3HU Ha 3emite | [IpoxapuoThl 1 9ykapuoThL. [IporcxoxeHne MHOTOKIIETOYHBIX OPraHu3MOB. BOSHUKHOBEHHE OCHOBHBIX

LIApCTB 3YKapuoT
Tema 3.3. OcHoBHOe corepkaHue 2 OK-2
IIpoucxoxknenne | Teoperuueckoe odyueHue: 2 OK -4
YyeJ0BeKa — AHTpomnonorus — Hayka o yenoBeke. CucteMaTuueckoe nojoxeHue yesnoBeka. CXoJICTBO U OTINYUS
aHTPONOIeHe3 4eJI0BeKa C )KUBOTHBIMU. OCHOBHBIE CTAJMU aHTPOIIOTreHe3a. DBOIOLHS COBPEMEHHOTO YelIOBEKa.

YenoBeueckue packl ¥ UX €IMHCTBO. Bpems U myTu pacceseHus 4eaoBeKa Mo IIaHeTe.

[Tprcnoco0IeHHOCTh YenoBeKa K pa3HbIM YCIIOBUSM CPEbl
Pa3nea 4. Jxonorus 18
Tema 4.1. OcHoBHOE conepxxaHue 2 OK-1
Jkonoruyeckue | Teopermueckoe odydeHue: 2 OK -2
(hakTopnbl 1 Cpenbl 00MTaHUSI OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3IyIITHAS, TIOYBEHHAs, BHYTpHOpPraHu3MeHHas1. Dusnko- OK -7
cpeabl *KH3HH XUMHYECKHE 0COOCHHOCTH cpell 00uTaHus opraHnu3mMoB. [IprucnocoOaeHnst OpraHu3MoOB K KU3HHU B Pa3HBIX

cpenax. [lonstue skonoruueckoro ¢akropa. Knaccudukanus sxonornyeckux paxropos. [Ipasuiio

muaumyMa FO. JInbuxa. 3axon Tonepantaoctu B. lllendopaa
Tema 4.2. OcHoBHoOE coaep:kaHue 4 OK-1
Honynsums, TeopeTruueckoe ooyueHue: 2 OK -2
coodurecTBa, DKOJIOrMYecKasl XapaKTEPUCTHKA BUJ1a U TOMYJISALANA. DKOJIOTMYECKash HUIIa BUJa. DKOJIOTHUYECKHE OK -7
IKOCUCTEMBI XapakTepUuCTHKH nomysinuu. CoolIiecTBa U 3kocucTeMbl. bBo1ieHo3 1 ero ctpykrypa. CBA3u MEXTy

opranuzMamu B 6uoreHose. CTpyKTypHbIe KOMIOHEHTBI 3KOCUCTEMBIL: TPOAYIIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BeliecTB 1 MOTOK 3HEPTuH B sKocucteme. Tpodudeckue ypoBHH

IIpakTH4eckue 3aHATHSA: 2

Tpodudaeckue nenu u cetr. OCHOBHBIE IMOKa3aTEIN YKOCUCTEMBI. brioMacca u mpoyKIns. DKOJOTHIECKUE
NUpPaMUJIbI YKcell, Onomacchl v SHepruu. [IpaBuio nupaMusl SHEPTUH.
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Pemenne IMMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3a11aH1/1171 I10 IIEPCHOCY BCIICCTBA U SHCPI'U B
JOKOCHUCTEMAX C COCTABJICHHUEC TpO(bI/I‘ICCKI/IX ueneﬁ " IApaMua OroMacchl U SHEPrun

Tema 4.3. OcHoOBHoOE coaep:kaHue 2 OK-1
Buocdepa - Teopernueckoe od0yueHue: 2 OK-2
rio6ajabHast buochepa — xuBast o600uka 3emin. Paspurue npescrasienuii o 6uochepe B Tpynax B.U. Bepuasckoro. OK -7
akoJoruveckas | OGmactu Ouocheps! 1 ee KOMIOHEHTHI. JK1Boe BeniecTBO OHochepsl U ero GyHKIUH.
cucreMa 3aKOHOMEPHOCTH cyiecTBoBaHus 6uochepsl. OcodbeHHoCcTH Orochepsl Kak T100aTbHON IKOCHCTEMBI.

Junamudeckoe paBHOBecue B Orocdepe. KpyroBopoTs! BemecTB u OMOr€0XMMUYECKHAE IIHKIIBI.

['mo0anbHbIE 9KOJIIOTHYECKHE POOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe corepkaHue 6 OK-1
Biausinue Teopernueckoe odyueHue: 2 OK-2
AHTPONOreHHBIX | AHTPOIIOTEHHbIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUI aHTPOIIOT€HHOTO BO3ICHCTBUSI. OK-4
¢akTOpOB Ha AHTpOnOreHHbIe BO3IeiCTBUS Ha aTMochepy. Bo3neiicTBus Ha ruapocdepy. BozaelictBus Ha autochepy. OK -7
ouochepy AHTpONIOTeHHBIE BO3/ICHCTBUS HA OMOTHYECKHE COOOIIECTBA. YTIYOICHHO U3y4atOTCsl OTXO/IbI, CBSI3aHHBIC IIK ...

C ompeJielieHHOH npodeccueil/crenuatbHOCTHIO

IMpakTHyecKue 3aHATHA: 2

[TpakTryeckoe 3anaTue «OTX0/1bI IPOU3BOACTBAY

*B Tom 4ncJe npodeccuoHaTBLHO-0PHEHTHPOBAHHOE CO/IeP:KaHUe MPAKTHYECKOT0 3aHATHS 2

[TpakTrdeckoe 3ansTre «OTXOABI MPOU3BOACTBAY». Ha ocHOBE (penepanbHOTO KIIaCCH(PUKAITMOHHOTO

KaTaJiora OTXO0JIOB OTPEACIATh KJIacC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSIHUE M (PU3NIECKYI0 popmy

0TXOJI0B, 00pa3yroIuXxcst Ha paboyeM MecTe / Ha 3Tarax MpoU3BOJICTBA, CBA3aHHBIE C ONPEACICHHON

npodeccueit/crnenuaTbHOCTHIO
Tema 4.5. OcHoBHoOE coaep:kaHue OK -2
Bimsinue Teopernueckoe odyyenue: 4 OK-4
conuaabHO- 310poBBE U €ro cocTaBistonue. akTopbl, MOJOKUTEITHHO U OTPUIIATEIHHO BIUSIONINE HA OPTaHU3M 4 OK -7
IKOJIOTHYEeCKHX | yenoBeka. [I[pobieMa TeXHOT€HHBIX BO3EHCTBHI Ha 3J0POBBE UeIOBEKa (IEKTPOMArHUTHBIE MOJIA, 1K ...
(¢akTOpOB Ha ObITOBast XUMUSI, U30BITOYHBIE ITYMBI, paJHalis U T.11.). AlanTalys opraHu3zMa yeinoBeka K pakropam
310pOBbe okpyxaromier cpeasl. [IpuHIUEI hopMUpOBaHHS 30pOBbecOeperaroniero nopeaeHus. Ou3maeckas
JeJI0BeKa AKTUBHOCTB U 3/10pOBbE. bHOXHMMUYECKHUE aCIIEKThI PALMOHATIBHOIO TUTAHUS
Paspnen S. buosiorusi B ;ku3Hu 10 OK-1
Tema 5.1. | OcnoBHoe conepxanmue OK -2
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Buorexnosornn
B 'KU3HHU
KaKI0ro

Teopernueckoe conep:kanme:

10

broTtexHonorus Kak Hayka v Mpou3BoAcTBO. OCHOBHBIC HAPABICHUSI COBPEMEHHOW OMOTEXHOIOTHH.
Metozas!l 6norexnonorur. OOBEeKTHl OMOTEXHOIOTHHU. DTHKA OMOTEXHOJIIOTHYECKUX U TEHETHYECKUX
skcniepuMeHTOB. [IpaBuiia morcka u aHamM3a OMOIKOJIOTMIECKON HHPOPMALIMK U3 PA3IMYHBIX HCTOYHUKOB
(HayuyHas ¥ yueOHO-HAay4IHas JIMNTEpaTypa, CpelicTBa MaccoBor nHpopmaIuu, cetb IHTEpHET U Apyrue)

HpaKaneCRne 3aHATHA:

Ketlicpl Ha aHanu3 MHGOPMAIMK O HAYYHBIX JOCTHIKEHHSIX B 00JIACTH T€HETHUECKUX TEXHOJIOTHH,
KJIETOYHOW MH)KEHEPHH, ITUILIEBbIX OMOTEXHOJIOTHH. 3aluTa Keiica: mpeicTaBieHue pe3yIbTaTOB PEeLICHUS
KelCOB (BBICTYIUICHUE C [TPE3EHTALHEH)

Pa3Butne OMOTEXHONOTHH ¢ MPUMEHEHHEM TEXHHUYECKUX CHCTeM (OMonHXeHepus, OnonHpopmaTrka,
OMOHUKA) M UX IPUMEHEHHE B )KM3HU YEJIOBEKA, NOMCK U aHAIN3 UH(POPMALIUU U3 PA3IUYHBIX UICTOYHHUKOB
(HayuyHast ¥ yueOHO-Hay4YHasl JTUTEPATypa, CPEICTBA MacCcOBOi nH(opMariu, cetb IHTepHET U Apyrue)
Keiicel Ha ananu3 uHGOpPMALIMK O Pa3BUTHH OMOTEXHOJIOTHI ¢ MPUMEHEHUEM TEXHUYECKUX CUCTEM (I10

rpyIam)

CamocrosiTesibHas padora:

OK -4
IIK ...

Odopmnenue npakTuuaeckux padot. [loaroroBka k 3adery.

IIpoMeskyTOUHast aTTeCTALUSA MO JMCHMILINHE
HuddepenurpoBaHHblit 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJIM3ALIMM TPOTPAMMBI OBIIEOBPA3OBATEJBLHOM
JTUCLMILIUH

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecrie4eHUuI0
Peanu3arus nmporpaMMbl IUCHUIUIMHEI TpEOyeT HATHUMs KaOMHETA.
O6opynoBanue kabuHeTa 1 pabOYNX MECT KaOMHETA:

paboune MecTa 0 KOJIMYECTBY O0yUaroIuXCs,

pabodee MecTo MpenogaBaTes,

KOMIUIEKT y4eOHO-METOINYECKON JOKYMEHTAIIH;

HarJsAHbIE TOCOOUS: TEMOHCTPAIMOHHBIE (DUIIbMBIL, Pa3AaTOUYHbIN MaTepual;
TexHuueckue cpeacTBa 00ydeHHs: KOMIBIOTEP, MyIbTUMEAUNHBIN TPOEKTOP, IKPaH.

3.2. UudopmanuoHHoe odecnevyeHne 00ydeHust
Ilepeyenb  pexkoMeHAyeMbIX  Y4eOHbIX  u3xaHui, MHTEepHeT-pecypcos,
AOIOJIHUTEIbHOM JIUTEPATYPHI

OCHOBHBIC HCTOYHHKHU:
1. KonecuukoB C.H1. O6mas 6uonorus (s CIIO) [DnekTpoHHbIH pecypc] - Mocksa:
KnoPyc, 2019 - 287 c. http://www.book.ru/book/919852

JlonomHUTENbHBIE HICTOYHUKH:

1. Pynbe, K. ®. M36panHbie OM0JIOTHYSCKHE MMPOU3BEICHUS [ DIEKTPOHHBIN pecypc] :
/ Pynbe K.®. — Mockaa : Jlanb, 2019 .— JlocTyn mo JOTUHY U APOJIIO U3 CETH
WNuTepuer — ISBN 978-5-507-40925-9 —
<URL:http://e.lanbook.com/books/element.php?pl1_id=52769>.

2. MawmonTtoB C.T"., 3axapoB B.b. O6mmas 6uonorus (CI1O) [DnekTpoHHblii pecypc] -
Mocksa: KnoPyc, 2019 - 322 c. http://www.book.ru/book/919929
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHTpoJsb U onleHKa pe3yJbTaToOB OCBOCHUS 00111€00pa30BaTEIbHON TUCIIUILIMHBI
PaCKpBIBAIOTCS 4Yepe3 AUCIHUIUIMHAPHBIC PE3yIbTaThl, HANIPaBJICHHBIC HA (HOPMHUPOBAHUE
o01ux 1 npodeccuoHaIbHBIX KOMIIETEHIIMM 110 pa3jenaM U TeMaM COJIep KaHus y4eOHOTro
MaTepuara.

Oomasn Pa3nesn/Tema Tun oueHoYHbIX MePONPUSTHI
KOMIIETCHIUS

Paszpnea 1. Kinerka — KonTpomnpHas pabora
CTPYKTYpPHO- «MonexynsapHblid ypOBEHb
GyHKuHOHAIbHAS €IMHULA OpraHHu3aIy KUBOT0)
“KMBOI'0

OK 02 buonorus kak nayka. O0mras 3anonHenne TabIUIBI C OITMCAHUEM
XapaKTEPUCTHKA KU3HH METO/I0B MUKPOCKOITUPOBAHUS C UX

JOCTOMHCTBAMHU M HEIOCTATKaMH.
3anonHeHne TabIuIB! «BKiiag yaeHbIX
B pa3BUTHE OMOJIOTHI

3aroTHeHUE CPAaBHUTEIIBHON TaOIUIIBI
CXOJICTBA M Pa3JIN4Mil )KMBOTO U HE

YKHUBOTO
OK 01 CrpykrypHO-(dyHKIIMOHANbHAs  |OlleHuBaeMas AUCKYCCHs 10 BOIpocaM
OK 02 OpraHu3anus KJIeToK JNIEKIUH

OK 04 Pa3paboTka MeHTaIBHOM KapThl IO

KJ1accU(pUKAILUK KJIETOK U UX CTPOCHHUIO
Ha MPO- U SYKapUOTHUECKUX U 110
[[apCcTBaM B MUHH I'PyMIax
BrimonHenue u 3amuTa 1ad0opaTopHbIX
pabort:

«CtpoeHue KJIeTKH (pacTeHus,
KUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOUBI,
XJIOPOIIACTHI, XPOMOILIACTHI )»
[TpakTueckoe 3anstue. [Ipencrasienue
YCTHBIX COOOIIEHUH ¢ pe3eHTalneH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX

IperoiaBaTeseM
OK 01 CrpykTypHO-GyHKIIMOHANBHBIE | PPOHTANIBHBIN OIIPOC
OK 02 (akTOpHI HACIIEICTBEHHOCTH Pa3pabotka rioccapus

Pemenue 3ana4 Ha onpenesieHue
MOCIE0BATEIbHOCTH HYKJIEOTH/IOB,
AMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHHS ITOCNIEIOBATEILHOCTH
nykieotusio JJHK

OK 02 OOMeH BelecTs 1 ®poHTaTBHBIN OMPOC
MpCeBpaIICHNAC YHCPIUH B KIICTKE 3amnoHenue CpaBHI/ITeJILHOfI Ta6JII/IL[I>I
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XapaKTepUCTUK TUIIOB OOMeHa
BEIIIECTB

OK 02
OK 04

JKW3HEHHBIN UK KJIETKH.
MuTto3. Meiio3

OO6cyxkaeHune mo Bopocam JSKIHH
Pa3paboTka JIeHTBI BpeMEeHU
KH3HEHHOT'O LIUKJIa

Pa3znen 2. Ctpoenue u
(GYHKIHMH OpraHu3ma

KonTpomnbnas padora “CtpoeHue u
¢byHkuuu opranuzma’

OK 02
OK 04

Crtpoenue opranuzma

OnenuBaemast TUCKYCCHS

Pa3paboTka MeHTaIbHOMN KapThl
TKaHEW, OpraHOB M CHCTEM OPraHOB
OpraHu3MOB (pPacTeHHUS, )KUBOTHBIE,
YEeJI0BEK) C KPaTKOM XapaKTepUCTUKON
X QyHKIHd

OK 02

®opMbI pa3MHOXKEHUS
OpraHu3MOB

OpOHTAIBHBINA ONPOC

3anonHeHue TabIUIIbI ¢ KPAaTKON
XapaKTePUCTHKOW U TIpuMepaMu Gopm
Pa3MHOKEHHUS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHUM, )KUBOTHBIX
U YeJIOBEeKa

Pa3paboTka JeHThl BpeMeHHU C
XapaKTEPUCTUKOMN 3TallOB OHTOTE€HE3a
OTZIEJIBHOM I'PYIIION )KMBOTHBIX U
YeJI0BEKa M0 MUKPOTPYIIIAM
Tect/ompoc

CocraBneHue KU3HEHHbIX [IUKIIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOILEBUIHBIE, TAIOPOTHUKOBUIHBIE,
roJI0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICA0BaHUA

Pazpabotka rimoccapus
@pOHTaIBHBIN OIIPOC

Tect o Bonpocam JIEKIUH
Pewrenue 3ana4 Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TIOJINTUOPUIHOM U
aHAJIM3HUPYIOIIEM CKpEIINBaHNH,
COCTaBJICHUE T€HOTUITMYECKUX CXEM
CKpELLMBaHU

OK 01
OK 02

CremneHHOe HaclIeIoBaHNe
MIPU3HAKOB

Tecr

Pa3pabotka rioccapus

Pemenue 3a7au Ha onpenieneHue
BEPOATHOCTU BOSHHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
CIICTTICHHOM HAaCJIeJIOBaHUH,
COCTaBJICHHUEC I'CHOTHUIINYCCKUX CXEM
CKpEIIUBaHUSA

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HN3MCHYHMBOCTH

Tecr.

Pemienue 3a1a4 Ha onpeeneHue Tura
MyTalluu IIpU nepenaye
HaCJICACTBCHHBIX HpI/I3HaKOB,
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COCTaBJICHUE T€HOTUIIMYECKUX CXEM
CKpEIMBaHUs

Pa3nen 3. Teopusi 3BosTIonuM

KoHntposbHas pabora “TeopeTrueckue
ACIIEKThI 3BOJIIOLIUM JKM3HU HA 3emiie”

OK 02 Hcropust H3BOTFOIIMOHHOTO OpoHTaIBHBIN OIPOC

OK 04 yueHust. MUKPOIBOJIOLHS PazpaboTka rmoccapus TepMUHOB
Pa3paboTka JIeHThl BpeMEHU pa3BUTHS
ABOJIFOLIMOHHOT'O YUYEHHUS

OK 02 Makpo3BOTIOITHSI. OueHuBaemasi AUCKYCCHS:

OK 04 BO3HUKHOBEHUE U PA3BUTHE UCII0JIb30BaHUE aPTYMEHTOB,

SKU3HE Ha 3eMiie OMOJIOTMYeCKON TEPMUHOJIIOTUU U

CUMBOJIMKH JUISl I0KA3aTENbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII
Pa3paboTka neHTBl BpeMEeHU
BO3HUKHOBEHUS U PA3BUTHS KU3HU HA
3emiie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIIOTEeHE3 Pa3paboTka JieHTbl BpeMeH!U
MIPOUCXOXKICHUS YeJIOBEKa

Pa3nes 4. Jxosiorus

OK 01 DKkosorudeckue GakTopsl U TecT 1o sxooruueckuM Gakropam u

OK 02 Cpenbl )KU3HU cpesiaM KU3HU OPraHUu3MOB

OK 07

OK 01 [Tonynsammsi, cooOriecTBa, CocraBneHue cxeM KpyroBopora

OK 02 SKOCUCTEMBI BEILECTB, MCIIONb3Ys MATEPHAIIBI

OK 07 TEKIUH
Pemenne mpakTHKO-OpUEHTHPOBAHHBIX
pacYeTHBIX 33JJaHUH 110 TIEPEHOCY
BELIECTBA U SHEPTUU B 3KOCUCTEMAX C
COCTaBJIEHUE TPOPHUUECKUX IIeTneH u
MUPaMH]T OMOMACCHI U SHEPTHH

OK 01 buocdepa - rmodanbHast OrneHrBaemasi TUCKYCCHUS

OK 02 HKOJIOTUYECKAsI CUCTEMA Tecr

OK 07

OK 01 BinsiHME aHTPOITOTE€HHBIX Tecr

OK 02 (akTopoB Ha Guochepy [TpakTryeckas padora “OTX0Ibl

OK 04 TIPOHM3BOJICTBA”

OK 07

OK 02 BinusiHue conuaibHO- OuenunBaemast JUCKYCCHUS

OK 04 JKOJIOTHYECKUX (baKTOPOB Ha Brimosninenue na6opaTopHofI pa60TBI Ha

OK 07 BBIOOD:

30pPOBLEC UCJIIOBCKA

"YMcTBeHHas1 pabOTOCTIOCOOHOCTH",
"Brnusinue abnotnyeckux GakTopoB Ha
yenoBeKa (HU3KHUE U BBICOKHE
Temneparypsl)”

Pa3pen 5. buoJorus B :Ku3HHA

3anuTa Keiica: mpeCcTaBICHUE
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pPE3yJbTATOB PEIICHUS KEHCOB
(BBICTYILJICHHUE C PE3CHTAITUEH )

OK 01 buorexHonoruu B »KU3HU Brinonaenue keiica Ha aHaIHN3

OK 02 KaKIIOTO nH(pOpMaIUK 0 HAYYHBIX JOCTHIKCHHIX

OK 04 B 00J1aCTH I€HETHYECKUX TEXHOJIOTHH,
KJICTOYHOW MH)KEHEPHUH, MUIIEBBIX
OouoTexHoiorui (1Mo rpynmnam),
MIPEACTABJICHUE PE3YIbTATOB PEIICHUS
KelcoB

OK 01 [TpombinenHast 6norexHosorus | BoimonHeHnue keiica Ha aHAIKU3

OK 02 MH(pOPMALIUK O PA3BUTUH

OK 04 HPOMBIIIICHHON OMOTeXHOIOTHii (110
rpynmnam), IpeaCcTaBICHUE PE3YIbTaTOB
peLIeHUs KEMCOB

OK 01 ConmanbHO-3THYECKHUE aCIIeKTHl | BBIMmoIHEHNE Kefica Ha aHAIN3

OK 02 OMOTEXHOJIOT Ui nH(pOpMAaIU 00 STHYECKUX ACTIEKTaX

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmnam), mpeaCcTaBICHUE PE3YJIbTaTOB
peLIeHUs KEMCOB

OK 01 buotexnonornu u Texuudeckue | BrllmoiHeHHe Keiica HAa aHAIN3

OK 02 CHCTEMBI UH(pOpPMALIUU O Pa3BUTUSA

OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX CHCTeM (TI0 Ipynmnam),
MIpeJICTaBICHHE PE3YIbTATOB PEILICHUS
KEHCOB
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3. @OHJAbI OHEHOYHBIX CPEJACTB.
2 cemecTp 00y4enusi. ®opma KoHTPOJIsI — «{uddpepeHIIMPOBAHHBIH 3a4eT»

Bornpocs! aiis nposenenus qudGepeHupoBaHHOTO 3a4eTa 3a 2 CEMECTp
1o nucuuriuHe «buonorusy»

1. OObeKT u3ydyeHusi OMONOTUU — >KUBas mpupoaa. [Ipu3Haku KUBBIX OpPraHU3MOB.
MHuoroo0pasue KUBBIX OpPTraHU3MOB. YPOBHEBAas OpraHU3AINS XKUBOW MPUPOIBI H
3BOJIIOLIMA. MeToAbl TO3HaHWsS J>KMBOM mpupoasl. OOImKe 3aKOHOMEPHOCTH
OHOJIOTHH.

2. Knetka — sanemMeHTapHas )KUBasi CHCTEMa U OCHOBHAS CTPYKTYPHO-()YHKIIMOHATbHAS
€IMHULIA BCEX JKUBBIX OPraHU3MOB. KpaTkas uCTOpHs N3yYEHUs KIETKH.

3. Bbenkwu, yrieBoibl, JIUIHIbI

4. HykJenHOBBIE KUCIOTHI U UX POJIb B KJIIETKE.

5. Bupychl kak HekieTouHasi popMa KU3HU U UX 3HAYCHUE.

6. bopn0Oa c BupycubsiMu 3a60neBanusamu (CITAJ u ap.)

7. OpraHouibl KJIETKH.

8. Pemmukanus JIHK. I'en. I eneTndeckuii Ko,

9. buocunres Oenka.

10.Knetkn u ux pazHooOpasne B MHOTOKIETOYHOM opranusMme. uddepenumpoBka
KJIETOK.

11. [TonoBoe m Oecnonoe pa3mMHokeHue. Meito3. OOpa3oBaHKE MOJOBBIX KJIETOK H
OILUIOAOTBOPEHUE.

12.PenpogyktuBHOE 370poBbe. IlociencTBusi BIMSIHUS — alKOTOJisl, HUKOTHHA,
HAapKOTHYECKUX BEILECTB, 3arPSI3HEHUS CPEABI HA PA3BUTHE YEIIOBEKA.

13.'eHeTnka — Hayka O 3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH M HW3MEHYUBOCTH
opranu3moB. [. MeHaenb — OCHOBOIIOJOXHHUK TE€HETHUKH. ['eHeTnueckas
TEPMHUHOJIOTHS U CUMBOJIMKA.

14.3aK0oHbI TEHETUKH, YCTaHOBJICHHBIE ['. MenneneM. MOHOTMOpUIHOE U TUTUOPUIHOE
CKpELIMBaHNUE.

15.T'eneTuka nona.

16.I'pynmnbl kpoBu. I'eHeTnyeckoe oOo3HaueHue. |'eHeTHYecKkoe ompeaereHUue TPy
kpoBu. [lepennBanue kpoBu. Jlonop. Penunuent. CoOBMECTUMOCTB TPYIIIT KPOBH.

17.OcHOBHBIC METO/IBI CENEKINHI: THOPUIN3AINS U UCKYCCTBEHHBIH 0TOOp. OCHOBHBIC
JOCTH)KEHUSIT COBPEMEHHOW CEJIEKUMU KYJIbTYPHBIX PACTEHUM, JIOMAIIHUX
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

18.EctectBennsiii oToop. Konnenmus Buaa, ero kpurepuu. [lomymsiius — cTpykTypHas
€UHUIIA BUJA W 3BOJONUU. JIBrxKylme cuiibl 3BodtonMH. CHUHTETHYECKasl TEOpHUs
HBOJIIOLIUN.

19.MaxkposBomorusi.  JlokazatenbctBa  3BOMIOIMU.  (OCHOBHBIE — HAINpPaBIICHUS
ABOJTIOIIMOHHOTO Tporpecca. bruosorndeckuii mporpecc u OUOJOTUUECKUi perpecc.

20.I'unore3sl MPOUCXOKICHUS KU3HU. KpaTkas UCTOpUsI Pa3BUTHS OPTaHUYECKOIO
MHUpa. Y CI0)KHEHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B MPOLECCE IBOJOLIUU.

21./loka3arenbcTBa pOACTBA YENOBEKA C MIIEKONUTAOIIUMHU )KUBOTHBIMH.
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22.9BoI01MS YenoBeka. ENMHCTBO MPOUCXOKIEHUS YETOBEYECKUX Pac.

23.0konoruss — Hayka O B3aUMOOTHOUIEHUSX OpPraHM3MOB MEXIy co0oill u
OKPY’KAIOIIEH CPEHO. ..

24.2Oxonoruvyeckue (axTopbl, UX 3HAYEHUE B >KU3HU OPTraHU3MOB. DKOJIOTHUECKHE
cucTeMbl. BuoBasi U mpocTpaHCTBEHHAs! CTPYKTypa dKocucteM. [luimieBsie cBs3u,
KpPYTOBOPOT BEILIECTB U MPEBPAIlICHUE SHEPTUH B IKOCHCTEMAX.

25.MeXBHIOBbIE B3aUMOOTHOUIIECHUSI B HOKOCHUCTEME: KOHKYpPEHIMs, CUMOHO3,
XUIIIHUYECTBO, Mapa3uTU3M, KOMMEHCAIIU3M, aMEHCAIU3M, HEUTpaIu3m

26.buocdepa — rnobanpHas 3kocuctema. Yuenme B.M. Bepuaackoro o Omocdepe.
Ponp >xuBbIX oOpranusmMoB B Ouocdepe. bumomacca. KpyroBopor BakHEHIIHX
OMOTEHHBIX AIIEMEHTOB (Ha IpUMEpPE YIIIepoia, a30Ta u Jp.) B buocdepe.

OHGHKa HMHAWBUYAJIbHBIX O6paSOBaT€J'II>HBIX I[OCTI/I)I(eHHﬁ 10 pC3ylibTaTaM
TCKYIICI'O KOHTPOJIA IIPOU3BOAUTCA B COOTBECTCTBUHU C YHHBCpcaHLHOﬁ IIKaJI01 (Ta6JIHIIa).

IIpouenT KauecrBennas OlleHKA UHIMBUAYAJIbHBIX
pe3yJIbTATUBHOCTH 00pa30BaTeJbHBIX JOCTHKECHUI

(mpaBWIBHBIX OTBETOB) | 0aJ/L1 (OTMETKA) BepOAJIbHBIM AaHAJIOT

90 + 100 5 OTJINYHO

80 + 89 4 XOPOIIO

70 =79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIHLHO

Ha »Tame mnpomeXyTOYHOW aTTeCTallid IO MeIuaHe KadeCTBEHHBIX OIICHOK
WHIUBUTYaTbHBIX 00pa30BaTENbHBIX JOCTKEHUN OMpEACIsieTCsl WHTErpalibHas OICHKA
OCBOCHHBIX  OOyYalOmMUMHCSI MNPOPECCHOHAIBHBIX U OOHUX KOMIIETCHIIMM  Kak
pe3ynbTaTOB YCBOCHHUS YU€OHON AUCIUILIUHBI.

Kpurepuu onenku:

90 + 100% (OTJIMYHO) — BBHITIOJIHEHBI B MOJHOM O0BEME 5 CaMOCTOSITEILHBIX PadOT
B TEUCHHE CEMECTPA, BBITIOJHEHBI M CIaHbI 3a7aHus JTa0OpaTOPHBIX 3aHATHH, BHITIOJHCHA
KOHTpOJIbHAs padoTa.

80 + 89% (xopomio) - BBINOJHEHBI 4-5 CaMOCTOSTENBHBIX pPabOT B TEUCHHUE
ceMecTpa, BBITOJIHEHBI M CIIaHbl 3aJaHus JIA0OPATOPHBIX 3aHATUN, KOHTpOJIbHAs pabora
BBHITIOJIHEHA HE B TTOJTHOM 00BEME.

70 + 79% (ymOBIETBOPUTENHHO) - BBHINOJHEHHI B TIOJIHOM oO0ObeMe 2-3
CaMOCTOSITeNIbHBIE pa0OThl B TEYEHUE CEMECTpa, BBIMOJIHEHBI W CHIAHbl 3aJaHUS
71a00paTOPHBIX 3aHATHH, BBIMOIHEHO HE MeHee 2/3 3a1aHuil KOHTPOJIBHOU PaboTHI.

Menee 70% (HEYIOBIETBOPUTEIBLHO) - BBIMOJIHEHA | camocTosTeNbHas paboTa B
TEUCHUE CEMeCTpa, HE BBIMOJIHCHBI 3a7aHUs JTAOOPATOPHBIX 3aHATHHA, HE IOIMYIICH K
KOHTPOJILHOH padoTe.

6. AJIATITAIIASI PABOYE MTPOTPAMMBI JIUISI JINLL C
OTPAHMYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS (OB3)
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AgnanTupoBaHHas TporpamMma pa3pabaTbiBaeTcs TPHU HAIWYUU 3asBICHHUS CO
CTOPOHBI OOy4aromierocsi (poAWTENEeH, 3aKOHHBIX NPEACTaBUTENCH) M MEIULIMHCKUX
NoKa3aHui (pPeKOMEHIAIMSIMH TICHXOJIOTO-MEIUKO-TIEAarOTHIeCKo Komuccuu). Jlmst
WHBAJIHMJIOB aJanTHpOBaHHas oOpa3oBaTelbHas mporpamMma paspabarhiBacTcs B
COOTBETCTBUH C UHIUBUAYATHHON TIPOTPaMMON peabrIUTAIIHH.
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