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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIbBHOU JUCHUIIVINHBI «bBUOJIOI' US>

1.1. MecTo AUCHUILIUHBI B CTPYKTYpe o0pa3zoBaTeabHoi mporpammbl CITIO
OO01eoOpa3oBaTenpHas JUCHUILUIMHA «buonorusy sBisercsa 00s3aTENbHON 4YacThbIO
0011e00pa3oBaTeILHOrO UKIIA 00pa30BaTeIbHON IporpaMmel B cootBeTcTBUN ¢ DI'OC
CIIO no cneunansHocTH 15.02.16 TexHOIOTHSA MaIIMHOCTPOEHUS

1.3. He.]'ll/l U IINIAHUPYEMBIC PE3YyJabTAaThbl 0CBOCHUSI NUCHUIIVIMHBI:

Hean: QopmupoBanue y CTYIEHTOB TMPEACTaBICHUS O  CTPYKTYpHO-
(GYHKIIMOHATBHOM OpPTaHM3allMy KUBBIX CUCTEM PA3HOTO paHTa Kak OCHOBBI IMPUHSTHS
pelIeHnid B OTHOIIEHUH OOBEKTOB KMBOM IPUPOJIBI U B IPOU3BOJICTBEHHBIX CUTYAIIUSX.

3agaum:

1) chopmupoBaTh MOHUMAHUE CTPOEHUSI, MHOTOOOpa3usi U 0COOCHHOCTEHN >KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3allii, 3aKOHOMEPHOCTEN MPOTEKAHUSI OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAKOLIECH Cpelle, LEJIOCTHOW HAy4YHOM KapTUHBI MUDA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHMs OIPEACIITh JKHUBBIE OOBEKTHI B MPHUPOAC; IPOBOIUTH
HaOJIOIEHUST 3a SKOCUCTEMaMH ISl BBISIBJICHUS E€CTECTBEHHBIX M aHTPOIOTCHHBIX
W3MEHEHUM, HHTEPIPETUPOBATh PE3YIbTaThl HAOIIOIEHUIH,

3) cdopmMupoBaTh HaBBIKM  MPOBEJAEHUS  MPOCTEUIIUX  OMOJOTMYECKUX
AKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUN C COOJIIOCHUEM MpaBuil 6€30MacHOro oOparieHus
c 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HMCIOJB30BaTh MH(GOPMAIMIO OMOJOTUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHUSI TPOTHO3UPOBATH MOCJIEICTBUS CBOCH NESITEIHLHOCTH TIO
OTHOIIICHUIO K OKpYXKalolllel cpene, COOCTBEHHOMY 370pOBBbIO; OOOCHOBBIBaTH U
coOIr0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHUM.

6) chopMHupoBaTH TOHUMAHUE 3HAYUMOCTH JOCTIKCHUA OMOJIOTMYECKONW HAYKU U
TEXHOJIOTUA B MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, PA3BUTHUU COBPEMEHHBIX
MEIUIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHH.



1.2.2. Ilnanupyemblie pe3yJbTaThl 0OCBOCHHS 0011e00pa3oBaTeIbHONH TUCHUILIMHBI B c00TBeTcTBHH ¢ PT'OC CIIO u Ha

ocHose ®I'OC COO

Koa u
HaNMeHOBaHUe
(popmupyembIx
KOMIIeTeHII NI

I[Inanupyemble pe3yabTAThl OCBOECHUS AUCHUIIUHBI

Oo6mme!

JuCuHIInHAPHbIE

OK 01. Beibupats
CIIOCOOBI PELICHUS
3a7a4
poheCCHOHATTLHON
JEeATELHOCTH
HPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B 4yacTu TPY10BOI0 BOCIIUTAHUSI:
- TOTOBHOCTh K TpPYdy, OCO3HaHHE IICHHOCTH MAacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K AKTHBHOM JESTEIbHOCTH TEXHOJOTMYECKOH U

COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATD,

IJIAHUPOBATh M CaAMOCTOSITEJIBHO  BBINOJHATH  TaKylo
JIESITEIbHOCT;
- HMHTEpEC K pa3nuuHbiM cepaM npodeccuoHATBHON

JIeSITENHbHOCTH,
OBnajieHue YHUBEPCATBHBIMU yUYE€OHBIMH TMO3HABATEIHLHBIMU

NENCTBUSIMH:
a) 0a30BbIe JJOTHYECKHE I CTBHS:
- CaMOCTOSITeNIbHO  (OpMYIHpOBaTH U  aKTyaJIH3UPOBATH

po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHHUSI, KJIaCCU(PUKAIIUU 1 0000IIeHNUS;
- OMNpEAeNATh ILEeIH JCATeIBbHOCTH, 33JaBaTh IMapaMeTpbl U

c(OpMUPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJIOTUHU B
CUCTEME HAy4yHOro 3HaHMs; (YHKIMOHAJIBHON IpaMOTHOCTU
YyeJloBeKa JJIsl PEeLEHUs )KU3HEHHBIX POOJIeM;
C(OPMHPOBAHHOCTb ~ YMEHHUSl  pacKpbIBaTb  COJEp’KaHUE
OCHOBOIOJIAraloux OHONOTUYECKUX TEPMHHOB U TOHSTHI:

JKWU3Hb, KJICTKA, TKaHb, OPraH, OpraHu3M, BU, MOIYJISIIHNSA,

9KOCUCTeMa, OuoIreHo3, Ouocdepa; meradoau3M (0OMeEH
BEIIIECTB " IpeBpaIieHue SHEPTUH), romMeocTas
(camoperynsnus), OuocuHTE3 Oenka, CTPYKTYpHast

opranu3anus ) XUBbIX CUCTEM, JTUCKPETHOCTb, CaMOPCT YA,
CaMOBOCIIPOU3BCACHUC (perOﬂy'KLII/IH), HaCJICACTBCHHOCTD,

U3MEHYMBOCTb, 3HEPro3aBUCUMOCTb, POCT U pa3BUTHE,
YpOBHEBAs OpraHU3aLlns;
cOpPMHUPOBAHHOCTh ~ YMEHHUS  PACKphIBaTh  COJICpIKAHUE

OCHOBOIIOJIATAIOIINX ~ OHOJOrMYeCKHMX TEOpUH U THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOLUOHHOU,
MIPOUCXOXKACHUS )KU3HU U YEIIOBEKA,

1 YKasblBaloTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTbl 3 ®rOC COO (8 nocnenHel pegakumm ot 12.08.2022), bopmmpyembie 0bwweobpazosaTeibHON AMCLUMNANHON

2[IncumnanHapHble (MpeameTHbIe) pesybTaThl yKasbiBaloTca B cootseTcTaum ¢ ®FOC COO (B nocneaHel peaakumm ot 12.08.2022)




KPUTEPUU UX JOCTUKCHMUS;

- BBIABJIATD 3aKOHOMCPHOCTHU u MMPOTUBOPCUHA B

pacCMaTprUBACMBIX ABJICHUAX,

- BHOCHUTb KOPPEKTHBBI B JICATEIILHOCTh, OLICHUBAaTh
COOTBETCTBUE  pE3yJbTAaTOB  LEJISAM, OLICHUBAaTh  PHUCKHU
MMOCJICACTBHUI ACSITEILHOCTH,

- pa3BHBaTh KpPEAaTMBHOE MBIIUICHUE TPU  PELICHUH

YKU3HEHHBIX TIpo0IeM

0) 0a3oBbIe HccIIeA0BaTeIbLCKUE AeliCTBUS:
y4eOHO-HCCIIE0BATEIbCKON |
MIPOSKTHOM JeATSIIbHOCTH, HAaBBIKAMH Pa3perieHus mpooieM;

- BJ1aJCTH HaBbIKaMH

- BBISABIISATD IIPUYMHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIM3UpOBaTh 3aJady, BbIIABUIATh TUIIOTE3Y €€ pELICHUS,
HaXOOUTb  ApryMEHTBl  JUId  JOKas3aTellbCTBA  CBOUX
YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PELICHMS;

- AHAIM3MPOBATH IIOJIYYEHHBIE B XOJE€ pELICHUs 33Ja4d
pe3ynbTarhl, KPUTUYECKH OLEHMWBAaTh MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

- yYMETb IEPEHOCUTh 3HAHUSA B I[IO3HABATEIBHYI) W

MMPAKTUYCCKYHO obiactu KUBHCOACATCIbHOCTH,

- YMGTI) I/IHTerHpOBaTI) 3HAHUSA W3 pa3HBIX Hpe)IMeTHI)IX
oOmacreit;
- BBIIBUTaTh HOBBIC WJIEHM, TMpeJlaraTh OPUTHHAIBHBIC

MoAXOAbl U PCUICHUSA

- CHOCOOHOCTh MX HCIOJIB30BAaHHUS B II03HABATEIILHON M
COIIMAIBLHOM IPaKTUKE

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBATh OCHOBOIIOJIATAIOIIHE
Ouosornyeckue 3akoHbl U 3akoHOMepHocTu (I'. Mengens, T.
Moprana, H.M. BaBunora, 3. I'ekkxens, ®. Mromnepa, K.
bapa), rpaHu1bl ©X TPUMEHUMOCTH K KUBBIM CUCTEMAM;

NpUOOPETeHNE OIbITa TPUMEHEHHS OCHOBHBIX METO/OB

HAay4YHOI'O IIO3HaHMs, OuoIOruM:

Ha6JIIOI[€HI/I$I U OIIHMCAaHUA IKHUBBIX CHCTCM, HNPOUCCCOB U

HCIIOJIb3YCMbIX B

HBHCHHﬁ; opraHuvsalvi W HOPOBEACHUSA OHOJIOTHYECKOI0
OKCIICPpUMCHTA, BBIABUKCHUA TUIIOTE3, BbISIBIICHUA
3aBUCHUMOCTHU MCKIY HCCIICAYCMbIMU BCJIIMYMHAMU,

OOBSICHEHUS TIOJYYCHHBIX PE3YJbTaTOB M (HOPMYINPOBAHUS
BBIBOJIOB C HCIIOJB30BAHMEM HAYUYHBIX IOHATHH, TEOPHU U

3aKOHOB;
COPMUPOBAHHOCTb ~ YMEHHUS  BBUIENATH  CYIIECTBEHHBIC
NIPU3HAKH  BUPYCOB, KIETOK IIPOKAPUOT U  DYKAPHOT;

OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX OpraHnu3MOB, BHUIOB,

OMOTEOIIEHO30B U JKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIIECTB M TMPEBPAICHUS DJHEPIHMU B KIETKE,
(doToCHHTE3a, TIACTUYECKOTO M DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, MEi03a, OTUIOIOTBOPEHUS, PA3BUTHS U
Pa3MHOXKCHU, WHIAUBUAYaJIbHOT'O Pa3BUTUA OopraHmsma
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBAHUE, €CTECTBEHHOTO
otOopa, BuI000pa3oBaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeae oOuTaHus,

AHTPOIIOTCHHBIX W3MEHEHUN B

BIMSIHUSL KOMIIOHEHTOB JKOCHCTEM,
JOKOCHUCTEMAX  CBOEHU
MECTHOCTH, KPyrOBOPOTA BEIIIECTB U MPEBPAIICHUE YHEPTUH B
ounocdepe;

c(hOpMUPOBAHHOCTh YMEHHSI PelIaTh OHOJIOTMYECKUE 3aIauH,
COCTaBJIATH CKpCIMBaHUA JIISL

T'CHOTUIIMYCCKHUE  CXCMbI




Pa3HbIX THUIIOB HACJICAOBAHUA IIPHU3HAKOB Yy OpPraHu3MoOB,

COCTaBJIAATb  CXCMbI IICPCHOCA BCHICCTB W SHCPIruu B

sKocHcTeMax (1IeNu MUTaHUsl, TUIIEBbIE CETH)

OK 02.
Hcnons3oBathb
COBpPEMCHHBIC
CpeICTBA MOUCKA,
aHaJIN3a U
UHTEpHpeTaluu
UHPOPMALIUHU U
uH(POPMAILIOHHbIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
poeCCHOHATTLHON
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOT0 O3HAHUSA:
- c(OpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECCTBEHHOU

KYJbTYP,
MECTa B

MIPAKTHKH, OCHOBaHHOTO Ha Jajore
CIOCOOCTBYIOIIETO

IIOJIMKYJIETYPHOM MHUPE;

OCO3HAHUIO CBOETO
- COBEpLIECHCTBOBAHME SI3bIKOBOM M YUTATEIBCKOM KYJIbTYPbI
KaK CpEeACTBa B3aUMOJICHCTBUS MEXKIY JIIOAbBMHU U IMO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTU HAYYHOW JESITEeIIbHOCTU, FTOTOBHOCTH
OCYIIECTBIISTh MIPOEKTHYIO u HCCIIEIOBATENIbCKYIO
JIeATEeTbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE;

OBnaneHre YHUBEPCAIbHBIMH Y4€OHBIMU TO3HABATEIbHBIMU
JICHCTBUSIMU:

B) padora ¢ undopmanmeii:

- BJIQJIETh HABBIKAMU TMOJTYYEHUSI HHPOPMAIIUUA U3 UCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBIISATh  IOUCK,
aHaJ M3, CHUCTEMATH3AIMI0 W HWHTEPIpeTaIuio HHpopMamu
Pa3IUYHBIX BUJIOB U ()OPM TIPE/ICTABICHHS,;

- CO371aBaThb TEKCTHl B pa3IMYHBIX (opMaTrax ¢ y4eTOM
Ha3Ha4YeHWs] MHpOpMaMKM U TENEeBOWH ayJUTOPUU, BBIOHpAs
ONTUMANBHYIO (POPMY TPEICTABICHUS U BU3yaTH3aIINN;

- OIIEHWBATh JIOCTOBEPHOCTD, JIESTUTUMHOCTh WH(pOpMAINH, e
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOPMAaM;

- HCIIOJIb30BaTh CpeacTBa MHGOPMAIIMOHHBIX u

KOMMYHUKaIITMOHHBIX TEXHOJIOTHI B PEIICHUN KOIHUTUBHBIX,

cOPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  OLIEHHBATH
nHpOpPMAIUI0 OHOIOTUYECKOTO COJEPIKaHUS, BKIIOYAIONIYIO
3HaHUS W3 UCTOYHHUKOB

NICCBAOHAYYHBIC Pa3JIMYHBIX

(cpeactBa MmaccoBod MH(pOpMaLWU, HAyYHO-IOMYJISIPHbBIE

MaTepuaibl);  MUHTEPIPETUPOBATh  STUYECKHE  aCIEKThI
COBPEMCHHBIX HUCCIIEJIOBAaHWI B  OWOJIOTHH,
OMOTEXHOJIOTHH; PacCMaTPUBaTh TJI00ATBHBIC IKOJIOTHUECKUE
po0JIeMbl COBPEMEHHOCTH, ()OPMHUPOBATH [0 OTHOILICHHUIO K
HUM COOCTBEHHYIO ITO3HUIIHIO;

c(hOpMUPOBAHHOCTh  YMEHHI
YCTHBIE  COOOIICHHS  Ha
OHMOJIOTHYECKON MH(OPMAIMU U3 HECKOJIbKHUX HCTOYHUKOB,

I'paMOTHO HUCIIOJIb30BATb MOHSTUUHBIN ariIapar OHOJIOruH

MeIUIINHE,

co3IaBaTh  COOCTBEHHBIE

IMMCbMCHHBIC u OCHOBC




3aga4 C
TCXHUKHU

KOMMYHHKATHUBHBIX U
TpeOoBaHU

OpraHU3aIMOHHBIX
COOIIOIEHUEM
0€30MaCHOCTH, TUTHCHBI, PECypCcOCOepeKCHHs, MPABOBBIX MU

9ProHOMHUKH,

STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

- BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS U 3aIIUTHI HHYOpMAIIHH,
nH(}OPMalMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 04. D dextuBHO

B3aUMO/ICIICTBOBATh
u paboTartb B
KOJIJICKTHBE u
KOMaH/Ie

- TOTOBHOCTH K CaMOpaBBI/ITI/IIO, CaMOCTOSTCIIBHOCTHU u
CaMOOIIPEICTICHUIO;

-OBJIaJIEHHE HaBBIKAMU y4e0HO-HCCIIeI0BATEIIbCKOM,
MIPOCKTHOM M COIMATILHOM IESITEIIbHOCTH;

OBiageHne  YHMBEPCAJIBHBIMM  KOMMYHHKATHBHBIMU
JeMCTBUSIMM:

0) coBMecTHasI 1eSITeJIbHOCTD:
- TIOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOU H
UHAUBUAYaJIbHON paboThI;

LEITN COBMECTHOM
U KOOpPIAMHHMpPOBAaThH JEHCTBUS MO €€

- MNPpUHHUMATDH
OpTraHHU30BbIBATH
JOCTHXXCHHIO: COCTaBJIATH IIJIaH HeﬁCTBHﬁ, pacipeaciiaTb

ACATCIIBHOCTH,

pOJIM C y4EeTOM MHEHHMH y4aCTHHUKOB OOCYX/IaTh pe3yibTaThbl
COBMECTHOM paboThI;

- KOOpPAWHHPOBATH MW BBIIIOJHATH pa60Ty B YCJIOBHAX
peanbpHOTO, BUPTYaJIILHOT'O u KOMOWHHUPOBAHHOTO
B3aMMOJICHCTBHSI;

- OCYILECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IOBEJCHHE B
pa3IMYHBIX IPOSABIATE  TBOPYECTBO U

BOO6pa)KeHI/Ie, OBITh HWHHUIINaTUBHBIM

CUTyaluix,

OsJaagenue
NelCTBUSIMMU:
I') NPUHATHE ce0s U APYTUX JIIO/ei:

YHHBepPCAJbHBIMHU peryisiTUBHbIMH

- INPUHUMATb MOTHMBBI W AapryMEHTBl APYIUX JIIOACU IpH

HpI/IO6peT€HI/I€ OIlbITa IMPUMCHCHHA OCHOBHBIX MCTOIOB
HAay4YHOI'O IIO3HAaHM, HCIIOJIB3YCMBbIX B OHOJIOTHU:
Ha6J'II-O,Z[eHI/I$I H OIIMCaHus JKHBBIX CHCTCM, IIPpOLOCCCOB U

ﬂBHCHHfI; opranuMzaiii MW IMPOBCACHUA OHOJIOTHYSCKOTO
OKCIICPUMCHTA, BBIABHXKXCHHUA THIIOTE3, BBISIBJICHHA
3aBUCHUMOCTH MCKIAY HCCIICAYCMbIMHA BCJIIMYHUHAMU,

OOBSICHEHUS TIOMYYCHHBIX PE3YyNbTaTOB U (OPMYIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHWEM HAYYHBIX TOHSATUN, TEOPHH M
3aKOHOB
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aHAJIN3€E PE3YJIbTATOB ACATECIbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO APYTHX JIIOJIEH HA OMINOKH;

- pa3BUBATb CIIOCOOHOCTH MMOHUMATh MUDP C IIO3UIUU APYT'OTro
YECJIOBCKaA

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKpYyXarouiei
Cpenbl,
pecypcocOepexeHn
10, IPUMEHSATh
3HaHUA 00
W3MCHCHUY KJINMAaTa,
TIPUHIIHITHI
OepexKITMBOTO
MIPOU3BO/ICTBA,

3¢ ¢dexTuBHO
JIEMCTBOBATH B
Ype3BhIYANHBIX
CUTYalUsAX

B 06s1acTH 3K0JI0TM4Y€CKOr0 BOCIIUTAHUSA:

- chOpPMUPOBAHHOCTH IKOJIOTHUYECKON KYJIBTYpPHI, TOHNMAHHE
BIIMSAHUA COUAJIBHO-3KOHOMHUYCCKUX IMpouccCcoB Ha
COCTOSIHHE NPUPOJHOM M COLMAIBHOM CpEeIbl, OCO3HAHUE
MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeMm;

- MJIAHUPOBAHUE U OCYILECTBICHHUE JCHCTBUIl B OKPYKAIOIIEH
cpelle Ha OCHOBE 3HAHMs IeNeld YCTOMYMBOTO Pa3BUTUA
YeJI0BEYECTBA;

AKTUBHOE  HEMpHATHE  JCWCTBUN, TMPUHOCAIIUX  Bpea
OKpYKaroIlei cpese;

- YMCHHUEC MPOrHO3UPOBATH HG6J’IaFOHpI/IﬂTHI>Ie J3KOJIOTUYCCKUEC

MIOCJIE/ICTBHS NIPEANPUHUMAEMBIX JEHCTBHM, IPEIOTBPAILAThH

HX;

- paclIMpeHUEe ONbITa  JEATEIBHOCTH  DKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

- OBJQJICHUE  HABBIKAMH  Y4eOHO-UCCIEIOBATEIBCKOM,

MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH

c(OPMHPOBAHHOCTh YMEHUS MPUMEHATH MOJTYUYCHHBIC 3HAHUS
JUIsL OOBSICHEHHSI OMOJIOTMUYECKUX MPOLECCOB U SBJICHUM, IS
IPUHATHS [TPAKTUYECKUX PELICHUI B IIOBCEAHEBHON KU3HU C
nenbio  obecrieyeHus: 0€30IIaCHOCTU CBOETO 3/I0pOBbS U
3/I0pOBbsSI  OKPY)KAIOLIUX JIIO/IeH, COOIOAECHUS 30POBOTO
oOpa3a >KM3HHU, HOPM I'PaMOTHOI'O TIOBEJEHUS B OKpYXKarollen
IPUPOIHOMN cpene; IIOHMMAaHHE HE00X0AMMOCTH
UCIIOJIb30BAaHUsl JIOCTMKEHUM COBPEMEHHOM OMOJOTHMH U
OMOTEXHOJIOTUH AJIS PALMOHAIIBHOTO IPUPOIOIIOIB30BAHMS

MaKCUMaJIbHOW yueOHOM Harpy3ku oOy4aromierocst 72 yaca, B TOM YHUCIIE:

1.3. PexoMeHayemMmoe KOJIUY€CTBO YACOB HA OCBOCHNE NPOTrPAMMBI I CUMIIJIMHBI:

TeopeTuieckoro ooyuenus 44 gyacos
MPAKTUYECKUX 3aHATUHN 24 4yacoB
caMoCTOsITeNIbHAs BHeay IuTOpHas pabora 4 yaca




2. CTPYKTYPA U COAEP) KAHUE OBIIIEOBPA3OBATEJBLHOM

JANCHUIIVIMHBI « BUOJIOT' US»

2.1. O0bem AUCHUIIMHBI M BUABI Y4eOHOH padoThI

Bun yueO6Hoi1 padoThI

Oo0vem uacoe

1 cemecmp 2 cemecmp
MakcumasibHasi yueOHas1 Harpy3Ka (Bcero) 36 36
Oo0s3aTebHAsA ayIUTOPHAs yueOHasi HArpy3Ka 34 34
(Bcero)
B TOM YUCJIE:
JICKIIUHU 24 20
IIPAKTUYECKUE 3aHATHUS 10 14
Dopmbl npoMedIHCYmOoUHOU ammecmayuul Huggepenyu-
POBAHHDBIU
3auem
CaMocrosiTe/IbHAs BHEAYIMTOPHAS Y4eOHast 2 2
Harpyska (Bcero)
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2.2. TemaTuueckuii IJIaH U coiep:KaHUE JUCITUTIMHBI

HaumenoBanue Coaeprxanue yueOHOro Mmarepuaja (0CHOBHOE H NIPO(ecCHOHATBLHO-OPHMEHTHPOBAHHOE), O0bem | Popmupyembie
pa3/iesoB U TeM JIa00paTOpPHBIE U NPAKTHYeCKHEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJMYUH) YacoB | KOMIETCHLNH
1 2 3 4
Pa3nea 1. Kiterka — cTpyKTYpHO-(pyHKIMOHAJIBbHAS €ANHULA ;KMBOTO 16
Tema 1.1. OcHoBHOE cojiepKaHue 2 OK?2
Buosorus kak Teopernueckoe o0y4eHue: 2
Hayka. Odmasi | CopemenHsle oTpaciy GHOIOrHYecKHX 3HaHHi1. CBsI3b GHOIOTMH C APYTHMH HAYKAMH: GHOXMMUS,
XapaKTePUCTHK |Ouodu3uka, OnoHUKa, reHoreorpadus u 1p. Poiab u MmecTo Ouonoruu B GopMUpOBaHUN COBPEMEHHOM
a JKU3HU HAy4YHOU KapTUHBI MUpaA. Y pOBHHU OpraHu3aluy KuBoi Marepun. O01as XxapakTepucTUKa )KU3HU, CBOWCTBA
JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIJIETOK
Tema 1.2. OcHOBHOe cojiep:KaHue 6 OK -1
CrpykTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢pynkuuonansn | Knerounas reopus (T. [lBann, M. llneiinen, P. Bupxos). OCHOBHbIE MTOJI0KEHUSI COBPEMEHHOMN OK -4
asi OPraHM3alusA | KJICTOYHOM TeOpUU. THIIBI KJIETOYHON OPraHU3alii: IPOKAPUOTUYECKUN U DYKAPUOTHYECKU.
KJIETOK OOHOKIIETOUHBIE U MHOTOKJIETOYHBIE OpraHn3Mbl. CTpOEHHE IPOKAPUOTUYECKON KIIeTKH. CTpoeHue
syKapuoTHueckoil kietku. Heknerounsie popmbl xKU3HU (BUPYCHI, OakTepuodarm)
IIpakTHyeckue 3aHATHS: 4
Ctpoenue KIeTKU (pacTeHusl, )KUBOTHBIE, TPHOBI) M KJIIETOYHBIC BKIIFOUCHUS (KpaxMall, KapOTHHOU/IBI,
XJIOPOIUTACThI, XpOMOILIacThl). BupycHbie u 0akrepuanbhblie 3a0oneBanus. O0O1ue NPUHIIUIIBI
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX BeliecTB. OCOOEHHOCTH MPUMEHEHHS aHTUOMOTUKOB. [IpencTaBienue
YCTHBIX COOOIIEHUH C Mpe3eHTaIMel, TOITOTOBIEHHBIX M0 NEPEYHIO0 UICTOYHUKOB, PEKOMEHI0BaHHBIX
IIPEIoIaBaTeNeM
Tema 1.3. OcHoBHOE cojlepKaHue 4 OK-1
CrpykTypHO- TeopeTudeckoe o0yueHue: 2 OK -2
¢pynkuMoHaIbH | XpoMocomHas Teopust T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBINH HA0Op KJIETOK, TOMOJIOTHYHBIE U
ble (pakTopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIIONIHBIN U AUILTONIHBIH Ha0op. Hykiennossie kuciotsl: JJHK, PHK
HACJEICTBEHHOC | HAaXOXJICHHE B KJIETKE, UX CTPOCHHE U (PYHKIMH. MaTpuyHbIe IPOLECCH B KJIETKE: PEIUTUKAIs, OMOCHHTE3
™ Oenka, penaparus. [ eHeTHUeCKuil KO U €ro CBOMCTBA
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IpakTnyeckne 3aHATHS: 2

Pemmenue 3aau Ha onpeieneHe MocaeA0BaTeIbHOCTH HYKIICOTHIOB, aMUHOKHUCIIOT B HOPME U B Clly4yae

WU3MEHEHUS 0CIeN0BaTeNIbHOCTH Hykieotn10B JJHK
Tema 1.4. OcHOBHOe cojep:kaHue 2 OK-2
OoOmen BemecTB | TeopeTnueckoe o0yueHue: 2
U npeBpamerHue | [Tonstue MeTaboIM3M. ACCUMUIISIINA U IUCCUMUIISIIIAS — JIBE CTOPOHBI MeTabonu3ma. Turbel oOMeHa
JHEpPIruu B BEIIIECTB: aBTOTPO(HBII U reTepoTpoHBIN, a9poOHBIi 1 aHa3poOHbIH. [InacTuueckuit oomMeH. @orocuHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coaepxxaHue 2 OK-2
7Ku3HeHHbIH Teopernueckoe o0yyeHue: 2 OK -4
LIMKJI KJIeTKH. KneTounslii ukd, ero nepuoasl. MUTO3, €ro CTajuu U MPOUCXOIAIIHEe poliecchl. buonoruueckoe
Muro3. Meiio3 3HaYeHue MUTO3a. Meio3 u ero craguu. [loBeaenue xpomocom B Meitose. Kpoccunrosep. buosnornueckuit

CMBICII Mel03a
Pa3nen 2. CtpoeHue U pyHKIMH OPraHuzMa 18
Tema 2.1. OcHoBHOe coiepkaHue 2 OK-2
Crpoenne Teopernueckoe odyyenue: 2 OK -4
OpraHmsma MHoroxnero4Hsle opraHu3Mbl. B3auMOCBsA3b OPraHOB M CUCTEMBI OPIaHOB B MHOT'OKJIETOUHOM OPTaHHU3ME.

I'omeocra3 oprannsMa 1 €ro NoAAEpKaHUE B IPOLIECCE )KU3HEAESITEIBHOCTH
Tema 2.2. OcHoBHOe coiepkaHue 2 OK-2
DopMmeI Teopernueckoe odyyeHue: 2
Pa3MHOKEeHMS @®opMBbl pa3MHOXKEHHUS OPraHU3MOB. becrosnoe u noinoBoe pazMHokeHre. Bubl 0ecrosioro pa3MHOKEHHUS.
OpraHU3MOB [TonoBoe pazmHokeHue. ['ameTorenes y uBOTHbIX. CriepmaToreHe3 U ooreHes. CTpoeHre MOJ0BbIX

KJIETOK. OIJIOOTBOPEHHE
Tema 2.3. OcHoOBHOe coaep:xkaHue 2 OK-2
Omnrorenes Teopernueckoe o0yueHue: 2 OK -4
paCTeHHH, WuauBUyailbHOE pa3BUTHE OPraHU3MOB. DMOpHOreHe3 U ero ctaauu. [loctamMOproHanbHBIN TEPHOI.
KUBOTHBIX H Craauu nocTaMOpHOHATIBLHOTO PAa3BUTHS Y )KUBOTHBIX M yenoBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
YeJIOBEKa buonornueckoe crapenue u cMepTb. OHTOr€HE3 PACTEHUN
Tema 2.4. OcHoOBHoOE coaep:kaHue 4 OK-2
3axonomepnoct | Teoperuueckoe odyueHue: 2 OK -4

H HacJIeJ0BaHUA

OCHOBHBIE OHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pazoBaHMs raMeT. 3akoHbl I'. Mennens
(MOHOTHOPHUTHOE U TTOJIMTHOPHUIHOE CKpeInBanue). B3anMmoeiicTBrue reHoB
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IpakTnyeckne 3aHATHS:

Pemrenne 3aaa4 Ha OIIpEACICHNEC BEPOATHOCTH BOSHUKHOBCHUA HACIIECACTBECHHBIX IIPU3HAKOB IIPX MOHO-,
Ju-, HOJII/IFI/I6pI/I,Z[HOM 1 aHAJIM3UPYIOIIEM CKPECIIMBAHUHN, COCTABJICHUEC N'CHOTHIIMYCCKUX CXEM
CKpeIIMBaHHA

Tema 2.5. OcHoBHOe coepkaHue 4 OK-1
CuenienHoe Teopernueckoe odyyeHue: 2 OK-2
HaCJICI0BAHUC 3akonbl T. Moprana. CrenjieHHOe HaclleJ0BaHle F€HOB, HapyllleHue cremienus. HacnenoBanue
NPHU3HAKOB IPU3HAKOB, CLEIVIEHHBIX C I10JIOM

IpakTnyeckne 3aHATHS: 2

Pemenue 3aa4 Ha onpeeseHne BEPOSATHOCTA BOZHUKHOBEHUS HACJIEACTBEHHbBIX IPU3HAKOB IIPU

CLCIUICHHOM HacJIeI0BaHUH, COCTABJICHNE T€HOTUIIMYECKUX CXEM CKPEILUBAaHUS
Tema 2.6. OcHOBHOe cogep:xkaHue 4 OK-1
3akonomepHocT | Teopernueckoe odyuenmue: 2 OK-2
n M3MEHYHUBOCTE MIPU3HAKOB. BH/IbI N3MEHUMBOCTH: HACIIEJCTBEHHAS M HEHACIIECTBEHHAS. 3aKOH OK -4
U3MEHYMBOCTH TOMOJIOTMUECKUX PAJIOB B HacaeacTBeHHo usmenunBocty (H.W. BaBuios). Myranmonsas teopust

W3MEHYMUBOCTH. BUIbI MyTalMii U1 MPUYMHBI NX BO3HUKHOBEHUS. Kaprotun denoseka. Haciencrsennbie

3a00seBaHus yenoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YeNioBeka. bone3Hu ¢ HacmencTBeHHOU

MPEIPacloNOKEHHOCTHI0. 3HaUeHHE MEANIIMHCKON T€HETUKU B IPEJOTBPAIICHUHN U JICUEHUN TeHETHYECKUX

3a00JeBaHUi YeloBeKa

IIpakTHyeckue 3aHATHSA: 2

Pemenue 3aa4 Ha onpeielieHUe TUIIA MyTallMK [IPH [I€peade HAaCcIeACTBEHHBIX IPU3HAKOB, COCTABICHNE

TeHOTUITUYECKUX CXEM CKPEUIMBaHUS
Paznen 3. Teopus 3BoI0O1IUM 6
Tema 3.1. OcHoOBHOe coaep:kaHue 2 OK-2
Hcropus Teopernueckoe odyyenue: 2 OK -4
IBOTIONHOHHOrO | [Iepssie sBomonnonnbie koHuenuu (K.b. Jlamapk, JK.JI. broddon). DBomtormonnas teopust Y. Jlapsuna.
y4eHusl. CuHTeTn4eckasi TeOpHst SBOJIIOINH U €€ OCHOBHBIE TTOJIOKEHUSI.
Mukpo3Bosouu | Mukpossosronus. [Tomysiius Kak dJieMeHTapHast €IUHHIA YBOTIONNH. [ eHETHUECKHE OCHOBBI 3BOJTIOIHH.
s DneMeHTapHbIe (GaKTOPHI IBOMIONNU. EcTecTBEHHBII 0TOOP — HANPaBIAIOMUN (DAKTOP IBOTIOIUH.

BunooOpa3oBanue kak pe3yabTaT MUKPOIBOIIOLUU
Tema 3.2. OcHOBHOe coiepKaHue 2 OK-2
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Makpossoawinu | Teoperuueckoe o0ydeHue: 2 OK-4
. Makponssosorus. @opMbl 1 OCHOBHBIC HanpasieHus: Mmakpo3Bostoruu (A.H. CeseprioB). [Tytu
BosuukHOBeHue | moctrkeHHs Onosioruyeckoro nporpecca. Coxpanenue OuopazHooOpaszus Ha 3emiie.
U pa3sBHUTHE ['unoTe3sl ¥ TEOpUU BO3HUKHOBEHUS kM3HU Ha 3emiie. [losiBiaeHue nepBhIX KJIETOK U UX SBOJIOIHSL.
sku3HM Ha 3emute | [IpokapuoTsl 1 9ykapuoThl. [IponcxoxkieHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX

LIApPCTB DYKApHOT
Tema 3.3. OcHOBHOe cojiep:kaHue 2 OK -2
IIpoucxo:xnenne | Teopernueckoe odyueHue: 2 OK -4
yeJioBeKa — AHTpOI0JIOTHS — HayKa 0 yenoBeke. CucreMaTHuecKoe MoJI0KeHue yesnoBeka. CX0JICTBO U OTINYHUS
aHTpONoOreHe3 YyeJloBeKa € )KMBOTHBIMU. OCHOBHBIE CTA/IMU aHTPONOr€HE3a. DBOJIIOLINS COBPEMEHHOT'O YEIOBEKa.

UenoBeueckue pacsl ¥ UX €AMHCTBO. BpeMs 1 myTH pacceseHus 4yeioBeKa 10 IUIaHeTe.

[Tprcnoco0IeHHOCTh YenoBeKa K Pa3HbIM YCIOBUSIM CPEJIb
Pasnen 4. DxoJiorus 18
Tema 4.1. OcHoBHOe corepkaHue 2 OK-1
Jxosaornvyeckne | Teoperuueckoe odyueHue: 2 OK-2
(daxTopsI 1 Cpenbl 00MTaHUS OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/1yIlIHAs!, TOYBEHHAs, BHYTpHOpraHu3MeHHas. dusnko- OK -7
cpeabl AKU3HH XUMHUYECKHE 0COOEHHOCTH cpell O0MTaHus opraHu3mMoB. [IprucnocoOaeHns opraHu3MoB K JKU3HHU B Pa3HbIX

cpenax. [Tonstue sxonornyeckoro ¢akropa. Knaccupukanus skonorndeckux gpaxtoposn. [IpaBuiio

muHuMmyma FO. JInbuxa. 3akon TosnepantHocTH B. Hlendopna
Tema 4.2. OcHoBHOe coiepKaHue 4 OK-1
Honyasiums, Teopernueckoe odyyenue: 2 OK-2
coodurecTBa, DKosoruyeckast XapakTepUCTHKa BUJIA U TOMYJSAIUHI. DKOJIOTHYecKas HUIIA BU1a. DKOJIOTHYECKUE OK -7
IKOCHCTEMBbI XapakTepucTHKy nonyasuuu. CoodiiecTBa 1 s3KocucTeMbl. buoreHos u ero crpykrypa. CBsizu MexIy

opranu3zMamu B OuorieHo3ze. CTpyKTypHbIe KOMIOHEHThI SKOCUCTEMBI: TPOAYIEHThI, KOHCYMEHTHI,

penyneHTsl. KpyroBopoT BelecTB 1 MOTOK SHEPTUU B 3KocucTeme. Tpoduyeckue ypoBHU

IMpakTHYecKue 3aHATHS: 2

Tpoduyeckue nenu u cetu. OCHOBHBIE MOKa3aTeNM 3KOcUCcTeMBI. bruomacca u npoayKius. JKoIoruueckue

NUpaMU/JIbl yucell, buomacchl ¥ 3Hepruu. [IpaBuiio nupaMuabl SHEPTUH.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH 110 IEPEHOCY BEIIECTBA U SHEPTUHU B

9KOCUCTEMAX C COCTaBJIEHHE TPOPUUECKHX IIeTel u mrupaMuj OMoMacchl U YHEPTUn
Tema 4.3. OcHoOBHoOE coaep:kaHue 2 OK-1
Buocdepa - Teopernueckoe odyyenue: 2 OK-2
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rjodajbHast buocdepa — xuBas o6onouka 3emnu. Pazsutue npeacrasnenuii o buocdepe B Tpynax B.M. Bepnazackoro. OK -7
skosornveckass | OGmactu 6uocdepsl U ee KOMIIOHEHTHI. JKrBoe BeriecTBo Ouocdepsl U ero PyHKIUU.
cucTremMa 3aKOHOMEPHOCTH cyiiecTBoBaHus Onocdepsl. Ocobennoctu 6rocheps! Kak r100anbHONU S9KOCUCTEMBI.

Junamuueckoe paBHoBecue B Orocdepe. KpyroBopoTs! BemecTB 1 OMOr€0XMMUYECKUE IIHKIIbI.

['moGanbHbIE KOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coiepkaHue 6 OK-1
Biausinue Teoperuueckoe odyuyeHue: 2 OK-2
AHTPOMOIeHHbIX | AHTPONOTCHHBIC BO3ICHCTBHS Ha Ouocdepy. 3arpsi3HEHHs KaK BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHSI. OK-4
(paxTopoB Ha AHTpoOTIOreHHbIe BO3/IeHCTBHS Ha atMochepy. BoznelicTBust Ha ruapochepy. BosneiictBus Ha mutocdepy. OK -7
onocdepy AHTpOTNIOT€HHBIE BO3ACHCTBHUS Ha OMOTUYECKHE COOOIIECTBA. YTIIYOJICHHO N3YYatOTCs OTXO/IbI, CBSI3aHHBIC IIK ...

C OIpeNIeIICHHON Tpodeccreit/crenualbHOCTHIO

IIpakTuyeckue 3aHITHS: 2

[TpakTiueckoe 3ausTHE «OTXOIBI TPOU3BOJICTBAY

*B ToM unciie npodeccHOHATIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe MPAKTHYECKOr0 3aHATHSA 2

[TpakTraeckoe 3ausaTue «OTX0/IBI MPOU3BOJICTBA». Ha ocHOBE (eiepanbHOro KIacCH(PUKAIMOHHOTO

Karajora OTXOJ0B ONPEAETATh KIacC OMaCHOCTH OTXO/I0B; arperaTHoe COCTOSHUE U (PU3UUECKYIO PopMy

OTX0JI0B, 00pa3yroluXxcsi Ha paboueM MecTe / Ha 3Tanax MpOU3BOACTBA, CBA3aHHbBIE C ONPEIEICHHOM

npodeccueit/cnenuaibHOCTHIO
Tema 4.5. OcHOBHOe coaep:xkaHue OK-2
Bausinue Teopernueckoe odyyeHue: 4 OK -4
COHAJILHO- 310pOBbE U €T0 cocTaBIsroNHe. PaKTOPHI, TOJOKUTEITHHO U OTPHUIIATEIHFHO BIUSIONINE HA OPTaHU3M 4 OK -7
IKOJIOTHYECKHX | yenoBeka. [IpobieMa TeXHOTeHHBIX BO3EHCTBHI Ha 3J0POBBE UeIOBEKa (JIEKTPOMArHUTHBIE MOJIA, 1K ...
¢akTOpoOB Ha OBITOBast XUMUSI, U30BITOYHBIC IIYMBI, paHaIys U T.11.). AJanTarus opraHu3Ma JyejoBeka K pakropam
310pOBbe oKpykatomier cpeapl. [IpuHIUIEL hopMUpOBaHHS 30pOBbEecOEpeTaroniero nopeaeHus. Ousmaeckas
YyeJI0BeKa AKTUBHOCTH U 3/I0pOBbe. BHOXUMUYECKUE aCTIeKThI PallMOHAILHOTO MUTAHUS
Pa3nen 5. buosiorusi B ;Ku3HU 10 OK -1
Tema S.1. OcHoBHOE conep:kaHue OK-2
buorexnosiornu | Teopernyeckoe cogep:kaHue: 10 OK-4
B KHU3HU BuoTtexHonorus kak Hayka v Mpou3BocTBO. OCHOBHBIC HAPABICHUSI COBPEMEHHON OMOTEXHOIOTHH. 4 IIK ...
KakK/10ro0 MeTtonbl OnorexHonoruu. OOBEKTH OMOTEXHOJIOTUU. DTHKA OMOTEXHOJIOTHYECKUX U TEHETHUECKUX

sKcniepuMeHToB. [IpaBuia noucka u aHanu3a OMO3KOIOrHYecKOi HHYOPMAITH U3 PAa3IMYHBIX HCTOYHUKOB
(HayyHast ¥ yueOHO-Hay4Has JIUTEpaTypa, CpeAcTBa MaccoBoi nH(opMaruu, cetb IHTEpHET U apyrue)
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IpakTnyeckne 3aHATHS:

Keificpl Ha aHanm3 nHGOPMALIMK O HAYYHBIX JOCTHKEHHUAX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,
KJICTOYHOM MH)KEHEPUH, TUILEBBIX OMOTEXHOJOIMH. 3aIuTa Kelca: peicTaBlIeHHe Pe3yIbTaTOB PEIeHUs
KEWCOB (BBICTYIIJIEHUE C NIPE3ECHTALMEN )

Pa3zBuTHE OMOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUECKUX cHcTeM (OnomHXeHepus, OnonHpopmaruka,
OMOHWKA) ¥ UX MPUMECHECHHE B )KM3HH YEJIOBEKA, TOUCK U aHAIN3 WH()OPMALIUY U3 PA3IMIHBIX HCTOYHUKOB
(HayuyHas 1 y4yeOHO-Hay4YHasI TUTEPaTypa, CPEeIICTBA MaccOBOi nHMOpMalu, cetb IHTepHET U pyrue)
Ketficpl Ha aHaIM3 HHPOPMALIUK O PA3BUTUU OMOTEXHOJIOTUH ¢ TPUMEHEHHEM TEXHHUYECKUX CHCTEM (I10

rpyIam)

CamocrosiTe/ibHasA padora:

Odopmnenue npaktudeckux padot. [loaroroska k 3a4ery.

IIpome:xxyTouHas aTTECTAIMSA MO AUCIHILIMHE
HuddeperurpoBaHHbIi 3a4eT

Bcero:

72
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3. YCJIOBUSI PEAJIM3ALIMM TPOTPAMMBI OBIIIEOBPA3OBATEJIBLHO
JUCHUATIIINH

3.1. Tpe6oBaHMsA K MUHUMAJIbHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecrieYyeHHI0
Peanu3zanus nporpaMMbl JUCHUIUIMHBI TPEOYET HATMYUSI KaOUHETA.
O6opynoBanue kabuHeTa U paboYnx MecT KabUHeTa:

pabouune MecTa Mo KOJMYECTBY 00ydarouuxcs,

pabouee MecTo MmpenoaaBaTeis,

KOMIUJIEKT Y4eOHO-METOANYECKON TOKYMEHTAIUY;

HarJIsIHBIE TOCOOUS: IEMOHCTPAIIMOHHBIE (DUITBMBI, Pa3AaTOUYHbIN MaTepHall;
TexHnueckue cpeacTBa 00ydeHHs: KOMIBIOTEP, MYJIbTUMEIUNHBIN IPOEKTOP, IKPaH.

3.2. UudopmanuoHHoe odecnevyeHne 00ydeHust
Ilepeyenb  pexkoMeHAyeMbIX  Y4eOHbIX  u3gxaHui, MHTEepHeT-pecypcos,
JAOIOJTHUTEIbHOM JTUTEPATYPBI

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

JlonoJIHUTENbHBIE UCTOUHUKHU:

1. Pynbe, K. @. N36panHbIe OMOJIOrMYECKUE MPOU3BEACHUS [ DIEKTPOHHBIN pecypc] :
/ Pynbe K.®@. — Mockaa : Jlanb, 2019 .— JJocTyn no JOTHUHY U MapoJIo U3 CETH
WNurepuer — 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 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJIAHBI

KOHTpOJIb U OlleHKA PEe3yabTaTOB OCBOCHHUS 00111€00pa30BaTEIbHON AUCIUTUINHBI
PacKpbIBaIOTCS 4Yepe3 NUCIUILTUHAPHBIC pe3yNbTaThl, HAalpaBJIeHHbIE Ha (popMUpOBaHUE
o0ummx 1 nmpohecCuoHaTbHBIX KOMIETSHIIUN M0 pa3/ielaM U TeMaM COJepKaHusl yueOHOTro
Marepuana.

Oo0mas Paznen/Tema Tun oueHoOYHbIX MePONPUSTHI
KOMIIeTCeHITUSA

Pa3nea 1. Knerka — KonrponsHas pabota
CTPYKTYPHO- «MoJIeKyJISIpHBIN YPOBEHB

GyHKIHOHAIbLHAS eIMHUIA OpraHU3aIUH KHBOTOY
KHUBOI'O

OK 02 buonorus kak nayka. O0mias 3aroHeHne TaOIUIIBI ¢ OMTMCAHUEM
XapakTepUCTHKA KU3HU MCTOJO0B MUKPOCKOIIMPOBAHUA C UX
JIOCTOMHCTBaMH M HEJJOCTATKaMHU.
3anonHeHne TabIuIb! «BKinag yueHbIX
B pa3BUTHE OUOIOTHI

3aroTHeHUE CPAaBHUTEIIBHON TaOTUIIBI
CXOJICTBA U Pa3IMuUi )KHBOTO U HE
YKUBOTO

OK 01 CrpykrypHO-pyHKIMOHaNbHAs  |OlieHHBaeMas IMCKYCCHS [0 BOIpocam
OK 02 OpraHu3anys KJIeTOK JNEKIIH

OK 04 Pa3paboTka MeHTaIbHOM KapThl IO
KJIaccu(UKAUH KIETOK U KX CTPOCHHIO
Ha MPO- U 3YKAPHUOTHYECKUX U 110
[[apCTBaM B MUHH T'PYTIIIax
Beinonnenue u 3amura 1a60paTOPHBIX
pabort:

«CTtpoeHue KIeTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKJIIOYEHUS (Kpaxmai, KapOTHHOUIBI,
XJIOPOIUTACTHI, XPOMOTLJIACTHI)»
[Ipaktuyeckoe 3austue. [Ipencrapnenue
YCTHBIX COOOIIEHUH C TIPEe3eHTAINECH,
MOJITOTOBJICHHBIX IO TIEPEUHIO
HCTOYHHUKOB, PEKOMEHIOBAHHBIX
IpernojaBaTenem

OK 01 CrpykTypHO-QyHKIMOHANBHBIE | PPOHTANIBHBIN OIIPOC

OK 02 (aKTOpPBI HACTIENCTBEHHOCTH Pa3pabotka rioccapus
Pelenue 3a1a4 Ha Onpe/eIcHue

MOCJIeI0BATEIILHOCTH HYKJICOTH/IOB,
AMUHOKHCIIOT B HOPME U B CiTy4ae
W3MEHEHHS MOCIEeN0BaTEIbHOCTH
nykieotunos JJHK

OK 02 OOmeH BemecTB u @poHTATBHBIN OMPOC
NpEBpaIleHUE DHEPTUH B KJIETKE | 3alOJHEHME CPABHUTEILHOM TaO MBI
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XapaKTepUCTHK THIIOB OOMEHA
BEIIECTB

OK 02
OK 04

JKU3HEeHHEBIA UK KJIIETKU.

Muro3. Meiio3

OOcy>k1eHHe 0 BOIIPOCaM JICKIIUH
PazpaboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO LIHKJIa

Pa3nen 2. Ctpoenne u
GyHKUMM OpraHusmMa

Kontponbnas pabora “CtpoeHue u
byHKIMHA opraHu3Ma’

OK 02
OK 04

CrtpoeHnue opranusma

OuenuBaemas IUCKyCCHUs

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CCTEM OPTraHOB
OpraHu3MoB (pacTeHusl, )KUBOTHEBIE,
YeJI0BEK) C KPAaTKOM XapaKTepUCTUKOM
X QyHKIMiA

OK 02

@OpMBI pa3MHOKEHUS
OpPraHU3MOB

@pPOHTAIBHBIN OIIPOC

3anonHeHue TabIUIIbI ¢ KpaTKON
XapaKTepUCTUKON U puMepamu hopm
Pa3MHOKCHHWA OpraHN3MOB

OK 02
OK 04

OHTOTEeHEe3 pacTeHUH, KUBOTHBIX

1 4CJIOBCKA

Pa3paboTka JeHTbl BpeMEHHU C
XapaKTEPUCTUKOM ATAIIOB OHTOTEeHE3a
OTJEJIBHOM I'PYIIION )XKUBOTHBIX U
YeJIOBEKa M0 MUKPOTPYIIIaM
Tect/onpoc

CocraBiieHHE JKU3HEHHBIX IUKJIOB
pacTeHuil o oTaenam (MOXOBUIHBIE,
XBOIICBUIHBIC, TATTOPOTHUKOBUIHBIE,
rOJIOCEMEHHBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIICIOBAHMSI

Pazpabotka rimoccapus
@pOHTAIBHBIN ONPOC

Tect o Bonpocam JieKIuu
Pemienue 3a1a4 Ha onpeeneHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJICACTBCHHBIX NPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
aHAJM3UPYIOIIEM CKPEIIMBaHUH,
COCTaBJIEHUE TEHOTUITUYECKUX CXEM
CKpEIIUBaHUSA

OK 01
OK 02

CL[CHJ'ICHHOC HaCJICJOBaHUC

IIPU3HAKOB

Tecr

Pa3pabotka rioccapus

Pemmenue 3a7au Ha onpenieneHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX MTPU3HAKOB NIPU
CIICTIJICHHOM HAaCJIe/IOBaHUH,
COCTaBJICHHUEC I'CHOTUIINYCCKUX CXEM
CKpEIIUBaHUsA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3a1au Ha onpeeneHre TuIa
MyTalliy IIpHU epenaye
HaCJICACTBCHHBIX HpI/IBHaKOB,
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COCTABJICHUE T€HOTUIIMYECKUX CXEM
CKpEILMBaHUs

Pa3nen 3. Teopusi 3BoTIoONUH

Konrponsnas padota “Teoperndeckue
ACIIEKTHI DBOIIOINY )KU3HHU Ha 3emiie”

OK 02 Hcropust 3BOTIOIIMOHHOTO OpoHTaTIBHBIN OIPOC

OK 04 yueHus. MUKpOSBOIOLHS Paspa6oTKa rioccapust TEPMUHOB
Pa3paboTka JIeHThl BpeMEHU Pa3BUTHUS
9BOJIIOLIMOHHOTO YYEHHUS

OK 02 Makpo3Boironusi. OueHnBaemasi JUCKYCCUS:

OK 04 BO3HMKHOBEHUE U Pa3BUTHE UCIIOJIb30BAaHUE APTYMEHTOB,

JKU3HU Ha 3eMIie OMOJIOrMYeCKON TEPMUHOJIOTUU U

CUMBOJIMKH U1l I0KA3aTENbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTHYECKUX TPYIIT
Pa3paboTka neHTBl BpeMEeHH
BO3HUKHOBEHUS U Pa3BUTHS KU3HU HA
3emie

OK 02 [IpoucxoxaeHue yenoBexka — OpoHTaTBHBIN OIPOC

OK 04 AHTPOIIOTE€HE3 Pa3paboTka JieHThl BpeMeH!U
MIPOUCXOXKICHUS YeJIOBEKa

Pa3nen 4. Ixonorus

OK 01 Dkonornyeckue PakTopbl 1 Tect 1o sKooru4ecKuM (pakropam u

OK 02 Cpebl JKU3HU cpeaaM KU3HU OPTraHU3MOB

OK 07

OK 01 [Monmynsuus, cooOriecTna, CocraBieHne cxeM KpyroBopoTa

OK 02 9KOCHCTEMBI BEILIECTB, HCIIOJIb3Ysl MaTepPHaIbI

OK 07 JEKIUH
Pemenne npakTHKO-OpUEHTHPOBAHHBIX
pacYeTHBIX 3aIaHU 110 IEPEHOCY
BEIIECTBA U SHEPTUU B IKOCHCTEMAX C
cocTaBJIeHHE TPOPHUUECKUX Ienel u
nupamui GMOMacchl U IHEPTUU

OK 01 buocdepa - rmobanpHas OueHnBaemas TUCKYCCUS

OK 02 JKOJIOTUYECKasl CUCTEMA Tecr

OK 07

OK 01 BinstHue aHTponoreHHsIx Tecr

OK 02 (akTopos Ha Guochepy I[Mpaktrueckas padora “OTX0.1bI

OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnusiaue conuanpHO- OueHnBaemasi TUCKYCCHs

OK 04 IKOJIOTHYECKUX (PaKTOPOB Ha Brinonnenue nadboparopHoit paboTs! Ha

OK 07 BBIOOD:

3J0POBBEC YCIOBCKA

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

Pa3nen 5. buojgorus B :Xu3HHU

3anuTa Keiica: mpeIcTaBiIeHUe
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pe3yJIbTaTOB PELICHUS KEHCOB
(BBICTYILJICHUE C TPE3CHTAIINEH)

OK 01 buoTtexHosornu B )Ku3Hu BrinonHenue keiica Ha aHaIU3

OK 02 KaXJI0TO nH(OPMAIINU O HAYYHBIX JOCTHKEHUIX

OK 04 B 00JIACTH T'€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOU MH>KEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (110 TpymIam),
MpeACTaBICHUE PE3yIbTATOB PEIICHUS
INS(VV):!

OK 01 [TpombinieHHas OnoTexHONOTHs | BrImomHeHue keiica Ha aHau3

OK 02 uH(bOpMaIuu O Pa3BUTUI

OK 04 MPOMBIIICHHON OMOTEXHOJIOTHH (110
rpyIam), peACTaBICHUE PE3YIIHTATOBR
pELIEHHS KEMCOB

OK 01 ConuainbHO-3THUECKHE aCIEKThl | BBImoIHEHME Kelica Ha aHaIn3

OK 02 OMOTEXHOJIOrHH nH(OpPMAIMU 00 STHYECKUX aCHEKTax

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpyIam), MpeACTaBICHUE PE3YIIHTATOBR
pELIEHHS KEMCOB

OK 01 buotexHnosnoruu u Texuuyeckue | BeInonHeHue Kelica Ha aHAIKU3

OK 02 CUCTEMBI uH(pOpMaIIUU O Pa3BUTHUS

OK 04

OMOTEXHOJIOTHI C MPUMEHEHHEM
TEXHUYECKUX CUCTEM (IO rpynmnam),
MPEJICTABICHUE PE3YJIbTATOB PEIICHHUS
Ke¥coB
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3. @OHJAbI OHEHOYHBLIX CPEJACTB.
2 cemecTp 00y4enusi. ®opma koHTpPOJIs1 — «/{uddhepeHunpoBanHbIii 3aueT»

Bormpocs! aiis nposenenus qudGepeHupoBaHHOTO 3a4eTa 3a 2 CEMECTpP
1o AucHuUILMHe «buomorusy

1. OObeKT m3yyeHus: OMONOrUU — KWBask npupona. [Ipu3HaKu KUBBIX OpPraHU3MOB.
MHuoroo0Opasue *UBbIX OpPraHU3MOB. YPOBHEBasi OpraHU3allvs KUBOW MPUPOIbI U
BOMIONMUS.  MeToapl MO3HaHUS KUBOM mpupoabl. OOmMe 3aKOHOMEPHOCTH
OHOJIOTHH.

2. Knerka — aneMeHTapHas )KMBasi CUCTEMA U OCHOBHAsSI CTPYKTYpPHO-(YHKIIMOHATbHAS

€IMHMIIA BCEX JKMUBBIX OPraHu3MOoB. KpaTkast HCTOpHUS U3yUYEHUS KIETKH.

benku, yrneBoabl, JIUMHIBI

HyxknenHoBbIe KUCIOTHI U UX POJIb B KIIETKE.

Bupycel kak HekJieTouHast popMa )KM3HU U UX 3HAYCHHE.

boprba ¢ BupycusiMu 3a0oneBanusimu (CIIA/ u p.)

OpraHoupl KJIETKH.

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

. buocuntes Oenka.

10.Knetkn u ux pasHooOpazue B MHOTOKJIETOYHOM opranusme. Jluddepennuponka
KJIETOK.

11. [TonoBoe m Oecnonoe pa3mMHokeHue. Meito3. OOpa3oBaHHE MOJOBBIX KJIETOK H
OIUIOAOTBOPEHUE.

12.PenponyktuBHoe 3a0poBbe. [locneAacTBUs BIMSIHUS — alKOroJisi, HUKOTHHA,
HAapKOTHUYECKUX BEIIECTB, 3arPS3HEHUS CPENIbl HA Pa3BUTUE YEIIOBEKA.

13.T'eHeTnka — Hayka O 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH W W3MEHYUBOCTH
opranu3moB. [. MeHaenb — OCHOBOIIOJOXHHUK TE€HETHUKH. ['eHeTmueckas
TEPMUHOJIOTHS U1 CHMBOJIHKA.

14.3aK0oHbI TCHETUKH, YCTaHOBJICHHBIC ['. MeHnneneM. MOHOTHOpHUIHOE U TUTHOPUIHOE
CKpEILMBAHHUE.

15.T'eneTuka nona.

16.I'pynnbl kpoBu. I'eHeTnyeckoe oOo3HaueHue. |'eHeTHYecKoe ompeaereHUue Tpymn
kpoBu. [lepennBanue kpoBu. Jlonop. Penunuent. COBMECTUMOCTB TPYIIIT KPOBH.

17.OcHOBHBIE METO/IbI CEJIEKIIMU: TMOPUANU3AIUS U UCKYCCTBEHHBI 0TOOP. OCHOBHBIE
JOCTHXKEHHUSI COBPEMEHHOM  CEJNIEKIMU  KYJbTYPHBIX PACTEHHM, JOMAaIIHUX
YKUBOTHBIX U MUKPOOPTaHU3MOB.

18.EcrectBennsliii oT60p. Konuenuus Buaa, ero kpurepuu. [lonynsauust — CTpyKTypHast
eMHMIIA BUIA U 3BOJIONUU. JBroKylue cuibl 3BoMtoIUU. CHUHTETHUYECKash Teopus
HBOJIIOLIUN.

19.MaxkposBomorusi.  JlokazatenbctBa  3BOMIOIMU.  (OCHOBHBIE — HANpPAaBIICHUS
HBOJIIOLIMOHHOTO Mporpecca. buomornyeckuit mporpecc u OMOJOTHUECKHM perpecc.

20.T'unoTe3bl MPOUCXOXKIACHUS KU3HH. KpaTkas ucTtopus pa3BUTHS OPraHUYECKOTO
Mupa. Y CII0)KHEHHUE KUBBIX OPraHU3MOB Ha 3€MIIE B IPOLIECCE IBOJFOLIMH.

21.]loka3arenbCcTBa POJCTBA YEIOBEKA C MIEKOMUTAIOIIUMU KUBOTHBIMH.

00N oL W
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22.2BoIOIMS YenoBeKa. EMMHCTBO MPOUCXOKIEHUS YETOBEYECKUX Pac.

23.0KkoNorusi — Hayka O B3aMMOOTHOIICHMSIX OpPraHU3MOB MEXIy CcoOod W
OKPYKaIOUIEN CPENIOHN. ..

24.9Okonoruyeckue (GakToOphl, WX 3HAUYCHHWE B XKU3HH OPraHU3MOB. DKOJIOTHYCCKUE
CUCTEMBI. BuoBas U mMpOCTpaHCTBEHHAsI CTPYKTypa dKocucTeM. [lumieBsie CBs3H,
KPYTOBOPOT BEIIECTB U MPEBPAIICHUE YHEPTHH B 3KOCHCTEMaX.

25.MexBHUIOBBIE B3aMMOOTHOIIEHUS B OKOCHCTEME: KOHKYPCHIHS, CHMOHO3,
XUITHAYECTBO, Tapa3uTU3M, KOMMEHCAIN3M, aMEHCAIN3M, HEHTPaIN3M

26.buocdepa — rinobanbHas skocuctema. Yuenue B.M. Bepnaackoro o OGuocdepe.
Ponb xuBbIX opranu3MoB B Ouocdepe. buomacca. Kpyroopor BaxkHeHmmx
OMOTEeHHBIX AJIEMEHTOB (Ha IIpUMeEpe yriepoaa, a3oTa u ap.) B ouocdepe.

OHeHKa HHAUBUAYaJIbHBIX O6pa3OBaT€J'IBHBIX I[OCTI/DKGHI/Iﬁ o pc3yjibTaTaM
TCKYIICI'O KOHTPOJIA IIPOU3BOIUTCA B COOTBETCTBUU C YHI/IBepCEIJIBHOI;'I IIKaJI0U (Ta6JII/II_[a).

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 aTTeCTalud IO MeauaHe KadeCTBEHHBIX OIICHOK
WHUBUyaJIbHBIX 00pa30BaTENbHBIX JOCTHXKEHUN OTpENeNsieTCs] UHTErpalibHasi OICHKa
OCBOCHHBIX OOy4YalOmMUMHCSI MPOPECCUOHAIBHBIX U OONUX KOMIIETCHIIMM  Kak
pEe3yIbTaTOB YCBOCHUS YI€OHON AWCIUTUTHHEI.

Kpurepuu onenku:

90 + 100% (OT/IMYHO) — BBIMIOJIHEHHI B MOJHOM 00BEME 5 CaMOCTOSITEILHBIX PadOT
B T€YCHUE CEMECTPA, BHITIOJHEHBI U CIIaHbI 3aJaHus JTa0OPATOPHBIX 3aHATUM, BHITIOJIHEHA
KOHTpOJIbHAs padoTa.

80 + 89% (XopoIo) - BBIMOJHEHBI 4-5 CaMOCTOATEIBHBIX PadOT B TECUCHHE
CeMecCTpa, BBITOJIHEHBI M CIIaHbl 3aJaHus JTAOOPATOPHBIX 3aHATUHN, KOHTPOJIbHAS paboTta
BBHITIOJIHEHA HE B MTOJTHOM 00BEME.

70 + 79% (ymOBIETBOPUTENBHO) - BBHINOJHEHBI B TIOJIHOM o0beMe 2-3
CaMOCTOSITENIbHBIE pa0OThl B TEYEHUE CEMECTpa, BBIMOJIHEHBI W CIAHbl 3aJaHUS
71a00paTOPHBIX 3aHATHH, BBIMOJIHEHO HE MeHee 2/3 3a1aHuil KOHTPOJIBHOU PaboThI.

Menee 70% (HEYIOBICTBOPUTEILHO) - BBIMOJIHEHA |1 camocTosTelbHas padoTa B
TEUCHUE CEMEeCTpa, HE BBINMOJIHCHBI 3aJaHUs JAOOPATOPHBIX 3aHATHHA, HE JOIYIICH K
KOHTPOJILHOH padoTe.
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6. AJIATITAIIASI PABOYEI MPOTPAMMBI JIUISI JINLL C
OTr'PAHMYEHHBIMU BO3MOKHOCTSIMHU 310POBbSI (OB3)

AJnantupoBaHHas IporpamMma paspadaTbiBaeTCsi NpPU HAJIWYUU 3asBJICHUS CO
CTOPOHBI OOyuaromerocsi (poauTenei, 3aKOHHBIX MPEICTABUTENEH) U METUIIMHCKHUX
NMOKa3aHU (PEKOMEHIALMSIMU TICUXOJIOTO-MEANKO-TIEarornyeckol komuccuu). [mns
WHBAJIWJOB  aJaiTUpOBaHHas o0Opa3oBaTelbHAsi MOporpamMma pa3padaThiBacTcsl B
COOTBETCTBUH C HHIUBHUIYaTHLHON MPOTPAMMON peaOnIuTaIiH.
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