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Pabouas  mporpamma  y4yeOHOM  AMCHMIUIMHBI O  CHEHUAIBHOCTH
texnonornueckoro  mpoduns  08.02.05  «CrpoutenscTBO U IKCIUTyaTalus
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P® ot 11 suBaps 2018 1. Ne 25 cocraBieHa Ha OCHOBE NPHUMEpPHON pabodeit
MporpamMMbl  00111e00pa30BaTEeILHON MUCIUTIINHBL «buoJiorusy (06a30BbI YPOBEHD)
Uisi  MpoeCCUOHANBHBIX ~ 00pa30BaTENbHBIX OpraHu3aluii, YTBEPXKICHHOW Ha
3aceqann CoBeTa 1O OIIGHKE COJAEpKaHUS M KadecTBa MPHUMEPHBIX pPabodnx
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npodeccuonanbHoro obpazoBanusi npu GI'BOY IO UPIIO (Ilpotokon Ne 14 ot
«30» Hos10ps 2022r.)
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1. MACIIOPT TPOT'PAMMBI YUEBHOM JITUCHOUTLTAHBI

1.1. O6a1acTh IporpamMmel.
[Iporpamma y4eOHON AUCIUIUIMHBI SBISETCS YacThbI0 OCHOBHOM MpodeccruoHalibHON
oOpazoBarenbHOl Tporpammbl B coorBeTcTBUU ¢ PI'OC no cnernumansHocTH 08.02.05
«CTpOUTENHCTBO U IKCILTyaTalllsl aBTOMOOUIIBHBIX IOPOT U a3pPOAPOMOBY

1.2. MecTOo yuyeOHOH AMCHUILIMHBI B CTPYKTYype OCHOBHOI mpodeccHoHAIbHOM
o0pa3oBaTeJbHON MPOrpaMMbI:
OobmeoOpa3oBarenbHas AUCHUIUIMHA «buomorus» SBIseTcsl 00S3aTeNbHOM YacThIO
00111e00pa30BaTEILHOTO IHKJIa 00pa3oBaTeNbHOM mporpammsl B cootBeTcTBUU ¢ PI'OC
no cnernuanbHocTH 08.02.05 «CTpouTenbCTBO M IKCILTyaTaIlusi aBTOMOOMIIBHBIX TOPOT U
a’pOPOMOBY
Tpynoemkocts auctuiuinabl «buonorus» Ha 6a30BOM ypOBHE COCTaBisieT 72 4aca, U3
KOTOphIX 12 wyacoB BKJIIOYaeT MpodhecCHOHANTbHO-OPUEHTUPOBAHHOE COJEpIKaHUE,
ycuiuBarlIiee MpodecCHoHaNbHYI0 cocTaBsaomy 1o  crneruaiasHoctn  08.02.05
«CTpOUTENHCTBO U AKCILTyaTalMsl aBTOMOOMIIBHBIX JIOPOT U a3POJPOMOBY
[IpodeccronanbHO-OPUEHTUPOBAHHOE COAEPKAHUE PEaTU3yeTCsl B MPUKIIATHOM MOJYIIe
(pazmen 5 “buonorus B xu3HW’) i crnenuanbHoct 08.02.05 «CrpoutenbcTBo U
AKCILTyaTaIus aBTOMOOMIIBHBIX JIOPOT U a3pOJIPOMOBY» Ha MaTepualie KecoB, CBI3aHHBIX
C aHaJIM30M HMH(POpPMALMU O Pa3BUTUU M NPUMEHEHHH OWOTEXHOJIOTHI MO OTpacisM
Oynymieit  nmpodeccuoHanbHOM — JesaTenbHOCTH — oOywaromiuxcs.  Kpome — Toro,
po(ecCuOHaNbHO-OPUEHTUPOBAHHOE  COACpPKAHUE Yy4YUThIBaeTcs B  pazgene 4
“Okosiorvs” MpU BBINOJHEHUU J1Ta0OPAaTOPHBIX M MPAKTUYECKUX PaOOT, CBA3AHHBIX C
Oyayuieit mpopecCUOHAIBHOM IESITEIFHOCTHIO O0YYarOITUXCS.

1.3. Hean m 3amauyum y4eOHOl AUCUMILIMHBI — TPe0OBaHHUA K pe3yJbTaTaM
0CBOCHMS YUeOHOI TUCIUIINHBI:

B pe3ynbTaTe ocBoeHUS y4€OHON JUCITUTUIMHBI 00YYarONTUNCS JOJIKEH

Ymerb:

1 OObsacHATH posib 6WoNoTHH B (OPMHUPOBAHWU HAYYHOTO MHUPOBO33PEHUS, BKIIA]
OMOJOTUYECKUX TeOpUil B (opMUPOBaHNE COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTHUHBI
MHpa; POJICTBO KHUBBIX OPraHU3MOB, OTPHUIATEIBHOE BIMSIHHE HE3OPOBOTO 00Opasa
KU3HU Ha pPa3BUTUE YEJIOBEKa; BIUSHHE DJKOJIOTUYECKUX (PAKTOPOB HaA JKUBBIC
OpraHu3Mbl, B3aUMOCBSI3M U B3aUMOJCHCTBUE OPTaHU3MOB W OKPYKAIOIIEH CpeJibl;
MPUYUHBI U (AKTOPBI IBOITIOLNM, U3MEHSEMOCTh BUJIOB; Pa3BUTHE U CMEHA DKOCHUCTEM;
HEOOXOJIMMOCTh COXpPaHEHUs] MHOTO0Opa3us BUOB,;

2 Pematrp »3jieMeHTapHbIE OHOJIOTHYECKHE 3aJlaud, COCTaBJISITh JJIEMEHTApHbIC
CXEMBbI CKpEIIMBaHUS U CXEMBbI TIEPEHOCa BEIIECTB U IMepeayu dYHEPTUU B SKOCHCTEMAX
(Tenu mUTaHus); ONMKUCHIBATH OCOOEHHOCTH BUIOB 110 MOP(OJIOTUYECKOMY KPUTEPHIO;

3 BbIsBIATH MPUCTIOCOOIEHHOCTH OPTAaHU3MOB K Cpelie OOMTaHUs, aHTPOIIOTCHHbBIE
M3MEHEHHS B SKOCHCTEMAaX CBOEH MECTHOCTH,;



4 CpaBHUBaTh OHMOJOTHMYECKHE OOBEKTHI: 3apOoJbIIIed dYeloBeKa U JIPYrux
KUBOTHBIX, TPUPOAHBIE SKOCUCTEMbI U arpOCUCTEMBI CBOE MECTHOCTH;, €CTECTBEHHBIN U
HCKYCCTBEHHBIN 0TOOD, MOJIOBOE U OECMOJI0€ Pa3MHOKEHUE;

S5 AHanu3upoBaTh U OICHUBATH PA3IMYHBIE TUIOTE3bl MPOUCXOXKICHUS KUZHU U
YeJI0BEKa, MOCIEACTBUSL COOCTBEHHOM JIEATEILHOCTH B OKpYKaloIeh cpee;

6 Haxoauts uHdopmaIuio o GMOJIOrHUYECKUX 00BEKTAaX B PA3TUYHBIX HCTOYHHUKAX U
KPUTHUYECKHU €€ OLICHUBATh

3HaTh:

1 OcHoOBHbIE MONOXKEHUA OUOJIOTMYECKUX TEOPUN U 3aKOHOMEPHOCTEN: KIETOYHOU
TEOpUH, 3BOJIOIMOHHOTO YyueHHs, yuenus B.M.Bepuaackoro o Ouocdepe, 3akoHa
I".MeHnpnens, 3aKOHOMEPHOCTEN N3MEHUYMBOCTH U HACIIEICTBEHHOCTH;

2 Crpoenne u (QyHKIIMOHUPOBAHHE OHMOJOTHYECKUX OOBEKTOB: KJIETKH, T€HOB M
XPOMOCOM, CTPYKTYp BUJa U IKOCUCTEM;

3 CymHocTh OHMOJOTMYECKHUX IMPOILIECCOB: PAa3MHOKEHHS, OIUIOAOTBOPEHUS,
JNENCTBHUS UCKYCCTBEHHOI'O " €CTECTBEHHOTO otbopa, (dopmupoBaHue
MPUCTIOCOOTICHHOCTH, MPOUCXO0XKJIEHUE BUJOB, KPYroBOPOT BEIIECTB M IPEBpAIICHHE
SHEPruM B KJIETKE, OpraHu3Me, B 3KocucTeMax u onocgepe;

4 Bkiajg BBIJAIOIMIMXCA  YYEHBIX B pa3BUTHE  OHMOJOrMYECKOH  HAyKH;
OMOJIOrMYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY.



1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOEHHsI 0011e00pa3oBaTeJbHOH TUCHUILVIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

(6{010;
Koa n Ili1anupyeMbie pe3yabTaThl OCBOEHHS AUCHHILIAHDI
HAaHMEHOBaHMe
‘l"’pMI’IPWM"[X Oo6uue JMCUMILITMHAPHbIE
KOMIIeTeHIH I

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHUA:
- TOTOBHOCTH K Tpyay, OCO3HaHHUEC NLICHHOCTHU MacCTCpPCTBa,

Tpyzaoooue;

- TOTOBHOCTh K AaKTHBHOH JCATEIBHOCTH TEXHOJOTHYECKOH U
COIIMAIIbHOM  HAIPaBJIECHHOCTH, CIOCOOHOCTh HMHHUIMHUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHATH TAKyIO 1EATEIbHOCTB;
- HHTEepeC K pa3auuyHbiM  chepam  TpodecCHOHATBHOU
JIeSITCIIbHOCTH,

OBnajeHue YHUBEPCATBbHBIMUA  YYCOHBIMH  ITO3HABATEIbHBIMU

NEeNCTBUSIMU:

a) 0a30BbIe JIOTHYECKHe /IeliCTBUSA:

- CaMOCTOSATENBHO (DOPMYIUPOBATH U aKTYATH3UPOBATH TPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJMBATh CYLIECTBEHHBIM MPU3HAK WJIM OCHOBAHUS s
CpaBHEHUS, KJIacCUPUKAUU U 0000IICHUS;

- ONpenensATh LEeNu JAEATEeNIbHOCTH, 3aJaBaTh MapamMeTpbl |
KPUTEPHUU UX TOCTUKECHUS;

- BBISIBIIATD 3aKOHOMEPHOCTHU u
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE

MIpOTUBOPCUUA B

pe3y/bTaToB  LENsAM,  OLEHHMBAaTh  PUCKH  MOCIEICTBUIl
JeSTeILHOCTH;

- Pa3sBUBATb KPCATHBHOC MBIIUJICHUC NPHW PCHICHUN XHU3HCHHBIX
npobiem

0) 0a30BbIe HcCJIeI0BATEIbCKHE eCTBUSL:
- BJIaJIETh HaBBIKAMHU Yy4eOHO-UCCIIEOBATENLCKON U TMPOEKTHOM
JIESITEJIbHOCTH, HaBBIKaMU pa3penieHus npooem;

c(OPMUPOBAHHOCTh 3HAHMA O MECT€ WM pOJH OWOJOTHH B
CHCTEME HAy4YHOro 3HaHUs, (QYHKIHOHAIBHOW TI'PaMOTHOCTH
YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX MPO0JIeM;
c(hopMUPOBAHHOCTH YMEHHUSI  PacKphIBAaTh coJiepKaHue
OCHOBOTIOJIATAIOIINX OWOJIOTUYECKUX TEPMHHOB M TIOHSTHI:
JKU3Hb, KII€TKA, TKaHb, OpraH, OpPraHU3M, BUJ, TMOMYJSALUSA,
IKOCHCTeMa, OuoreHo3, Ouochepa; wmerabomm3m (oOMeH
BEIIIECTB u MIpeBpaIicHue SHEPTHH), roMeocTas
(camoperymsiiusi), OMOCUHTE3 OenKa, CTPYKTYpHAs OpraHH3amus
JKHBBIX CHCTEM, JIMCKPETHOCT, caMOpeTryJIsIIHs,
caMOBOCIIpoM3Be/ieHHE  (PEnmpoayKIHs), HACJIEeICTBEHHOCTD,
U3MEHYMBOCTb, JHEPro3aBUCUMOCTb, pOCT M  pPa3BUTHE,
YpOBHEBAasi OpraHu3aIus;

c(hOpMUPOBAHHOCTh YMEHHUS  PacKphIBAaTh coJiep>KaHue
OCHOBOTIOJIATAIOIINX  OMOJIOTHYECKUX TEOPHM U  THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAalMOHHOM, 3BOJIIOLUOHHOM,
MIPOMCXOXKICHUS )KM3HU U YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBHIBATh OCHOBOIOJIATAOIINE
Oouonoruyeckue 3akoHel M 3akoHomepHoctH (I'. Mennens, T.
Moprana, H.W. BaBunosa, J. I'ekkenst, ®. Mromnepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

NpUOOpETEeHUE  OMbITa MPUMEHEHHUS OCHOBHBIX  METOJIOB
HAy4HOTO MTO3HAHUS, UCTIOIB3YEMbIX B OMOJIOTHN: HAOIIOICHUS 1
OTIMICAaHUS >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHUI; OpraHU3alun
U TPOBEJCHUS OUOJIOTUYECKOTO SKCIEPUMEHTA, BBIIBHKCHUS
TUMOTE3, BBIABICHUS 3aBUCUMOCTH MEXIY HCCIIEIyEeMbIMHU
BEIIMYMHAMHU, OOBSICHEHUS TIOJYYCHHBIX pE3YyIbTaTOB U




- BBIABJIATH IPUYUHHO-CIICICTBEHHBIE CBS3U M aKTyaJIM3UpPOBATh
3alavy, BbIABUI'aTb THUIIOTEC3Yy €€ PCHICHUSA, HAXOAUTH apryMCHTHI
JUIsL TOKA3aTeNnbCTBA CBOUX YTBEP)KICHHM, 3a1aBaTh NapaMeTpsl U
KPUTEpPUU PEILCHHUS;

- AHaIM3UPOBaTh IIOJYYCHHBIE B XOAC PEIICHUA 3aJa4u
PC3yJIbTaThI, KPHUTUYCCKU OLICHUBATh ux AOCTOBCPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

- YMCTh NICPCHOCUTDH 3HAHUA B IMMO3HABATCIbHYIO U IMPAKTHUYCCKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00J1acTel;
- BBIIBUTaTh HOBBIC UJIECH, IIPEUIaraTb OPUTMHAJIBHBIE TOAXOABI U
pelenus;

- CIIOCOOHOCTb HMX MCIIOJIb30BAaHUs B I103HABaTEJIbHOW U
COLIMAIBHON ITPAKTHUKE

dbopMynupoBaHUS BBIBOJAOB C HCIOJB30BAHMEM HAYYHBIX
MOHATHH, TEOPUI U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHUS BBIIETAThH CYIIIECTBEHHbIE MPU3HAKU
BHUPYCOB, KIIETOK IMPOKAPHOT MU IYKAPHOT; OJHOKJICTOYHBIX M
MHOTOKJIETOYHBIX ~ OpPTaHW3MOB, BHJIOB, OHMOI€OIICHO30B U
9KOCHCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIIEeCTB U
MpeBpalleHus] YHEPrUN B KieTke, (OTOCUHTE3a, IIACTUYECKOTO
U DHEPreTUYecKoro OOMEHa, XEMOCHHTe3a, MHTO03a, MeiHo3a,
OIIOIOTBOPEHUS, PAa3BUTHS U PA3MHOKEHUS, UHIMBUIyaJIbHOTO
pa3BUTHsL opranu3ma (OHTOreHe3a), OOpbObI 3a CYIECTBOBAHHUE,
€CTECTBEHHOT'0 0TOOpa, BUI000pa30BaHusl, IPUCIIOCOOICHHOCTH
OpraHW3MOB K cpene OOWTaHUs, BIMSHUAS KOMIIOHCHTOB
HKOCHCTEM, aHTPOIOTEHHBIX HM3MEHEHHMI B HKOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOpPOTa BEIICCTB M NPEBPAIICHUE dHEPTHH B
ounocdepe;

c(hOpMUPOBAHHOCTh yYMEHHUSI peliaTh OWOJIOTHYECKUE 3aJaud,
COCTaBIISITh TEHOTUIMYECKUE CXEMBI CKPEIIUBAHUS IS Pa3HBIX
TUTIOB HACJICIOBAaHUS MPHU3HAKOB Yy OPraHW3MOB, COCTaBISTh
CXEMBI TIepEeHOCa BEIICCTB M DHEPIHMH B IKOCHCTeMax (Ienmu
MUTaHMS, TUIIEBbIE CETH)

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeZcTBa MOUCKA,
aHanu3a u
UHTEPIpETauN
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodhecCuoHaNBHOM
JeSITeTbHOCTH

B 00/12cTH HEHHOCTH HAYYHOI0 MO3HAHMA:

- c¢(hOpMHUPOBAHHOCTL  MHMPOBO33PEHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM M OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIUKYIbTYPHOM MHUDE;

- COBEPIICHCTBOBAaHME SI3BIKOBOW M YHTATEIILCKOW KYJIBTYPHI Kak
CpeCTBa B3aUMOJICHCTBUS MEXKY JIFOJIbMH U TO3HAHUS MHPA;

- OCO3HaHUE IEHHOCTH HAay4YHOH JesITeNbHOCTH, TOTOBHOCTb
OCYILIECTBIIAATh MPOEKTHYIO M MCCIEA0BATENbCKYIO JEATEIBHOCTh
WH/IMBUIYAILHO U B TPYIIIIE,

OBnajeHne yHHUBEPCATbHBIMH Y4YEOHBIMH  TO3HABATEIbHBIMU
NEUCTBUSIMU:

B) pa6oTa ¢ uHpopmanueii:

- BIIQJICTh HABBIKAMH TIOJIydeHHs] MH()OPMAIMN W3 HCTOYHHUKOB

c(OpMHPOBAHHOCTD yMEHUM KPUTHUYECKH OIICHUBATh
uH(pOpMaLMI0 OHOJIOTUYECKOIO COJEPXKAaHUS, BKIIIOYAIOUIYIO
TMICEBJOHAYYHbIE 3HAHUS W3 PA3NUYHBIX HUCTOYHHKOB (CpeAcTBa
MaccoBOM HMH(pOpMalUU, HAayYHO-TIONYJSPHBIE MaTepualbl);
MHTEPIPETUPOBATh  ATHYECKHUE  AaCMEKThl  COBPEMEHHBIX
HCCICAOBAaHUI B OMOJIOTMHM, MEIHMIIUHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh  TNIOOambHBIE  AKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OpPMUPOBATh [0 OTHOLIEHUID K HUM
COOCTBEHHYIO MO3HIINIO;

c(hOpMHUPOBAHHOCTh YMEHHH C03/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
nHpopManuu U3  HECKOJbKMX  HCTOYHHKOB, T'PaMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmnapar OMoJI0THI




pasHbIX THUIIOB, CaMOCTOATENBHO OCYLIECTBIATh IOUCK, aHAJM3,
CHCTEMAaTH3alMI0 W HMHTEPIPETAU0 HH()OPMAIMK Pa3INnYHbIX
BUJIOB U (pOPM IIPECTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIIMYHBIX (hopMaTax C y4€TOM Ha3HAYCHUS
UHpOpMAllUM M 1LEJIEBOM ayAUTOpUH, BHIOMpAs ONTUMAIIBHYIO
(dbopMy mpeacTaBICHUS U BU3YAIN3allNH;

- OLIEHUBaTh JOCTOBEPHOCTb, JIETMTUMHOCTb HH(pOpMalUHU, €e
COOTBETCTBUE MPABOBBIM U MOPAJIbHO-ITHUYECKUM HOpPMaM;

- UCIIO0JIb30BaTh cpezacTa MH(POPMALIMOHHBIX u
KOMMYHHKAIIHOHHBIX TEXHOJOTMA B PENICHWH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX 3a/lady C COOJIIOJCHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30IMacCHOCTH, THTHCHBI,
pecypcocOepeXeHns, MPaBOBbIX M OITHUYECKUX HOPM, HOPM
nH(pOpMaAIIMOHHOM 0€30MaCHOCTH;

- BJIaZIeTh HABBIKAMM DACHO3HABAHUSA M 3aIUUTHl MH(OpMaIUH,
MH(}OpPMallMOHHON 0€30M1aCHOCTH JIUYHOCTH

OK 04. 3ddextuBHO

B3aUMOJICUCTBOBATh
" paboTtaTh B
KOJIJICKTHBE 17§
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH W
CaMOOITPEAETIECHHUIO;

-OBJIa/ICHHE HaBBIKAMU y4eOHO-MCCIEI0BATEIbCKOM, MPOSKTHON U
COIUATLHOM JeSITEIIFHOCTH,

OBananenue YHUBEPCAJIbHBIMHA KOMMYHUKATHBHBIMU
AeMCTBUAMMU:

T') COBMECTHAs 1eITeJIbHOCTD!

- TOHHMMaTh W MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW U
WHAUBUAYAIbHON paboThI;

- IPUHUMATh LEJU COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATh U
KOOPAMHUPOBATH JECUCTBUS MO €€ JOCTHKEHUIO: COCTABIIATH IUJIaH
JIEUCTBUM, paCHpENeNsATh POJIM C YYETOM MHEHHUM YYaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJMHHUPOBATH W BBIMOJHATH PabOTy B YCIOBHSIX PEATBHOTO,
BUPTYAIHHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

- OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IOBEJACHUE B
Pa3IMYHBIX CHUTYAlHsIX, MPOSBIATH TBOPUYECTBO U BOOOpakeHHE,
OBITh MHUITMATHBHBIM

OpuoOpeTeHue  OmbITa IPUMEHEHUS OCHOBHBIX  METOJIOB
HAYYHOTO TTO3HAHUS, UCTIOIB3YEMBIX B OMOJIOTHH: HAOIIOACHUS 1
OIMCAHUs JKUBBIX CUCTEM, IIPOLIECCOB U SIBICHUM; OpPraHU3aluU
U TpOBEIEHUS OMOJOTMYECKOrO SKCIIEPUMEHTA, BBIIBUKECHUS
TUIIOTE3, BBIABICHUSA 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHUS IMOJIYYEHHBIX pE3yJlbTaTOB U
(dbopMyIMpOBaHUS BBIBOJAOB C MCIIOJB30BAaHMEM Hay4HBIX
MIOHATUM, TEOPUI U 3aKOHOB




Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:
1) IPUHSITHE Ce0sl U IPYTUX JIIOJIeii:

- IPUHUMATh MOTHUBBI M apryMEHTHI JAPYTUX JIIOJCH MpH aHaln3e
pE3yJIbTAaTOB JIEATENBHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO APYTHUX JIFO/IeH Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTH TMOHUMATh MHpP C TMO3UIHMH JPYrOTro
YyeJIoBeKa

OK 07. | B 06J1aCcTH 3KO0JI0THYECKOr0 BOCIIMTAHUS: c(OPMHPOBAHHOCTh YMEHUSI TPUMEHSATH MOJYYCHHbIC 3HAHUS
CopeiicTBOBaThH - c(OPMUPOBAHHOCTb SKOJOTUYECKOW KYyJIbTYphl, MOHUMAaHHUE | A7l OOBSACHEHUs OWOJIOTMYECKUX MPOIECCOB W SIBJICHHM, s
COXPaHEHHUIO BJIUSIHUSL COLIMAJIbHO-9KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE | IPUHATUSA MPAKTUUYECKUX PELICHUM B MOBCEIHEBHOW MXU3HU C
OKpYKaroIen OPUPOJHON M COIMANBHOM Cpeabl, OCO3HaHHWE TIJI0OANBHOTO | IIeNIbI0 o0ecreueHus: 6€30MacHOCTH CBOETO 370POBbs M 3JJ0POBBS
Cpelibl, XapakTepa 3KOJIOTHYECKUX MTPOOIIEM; OKPYKaIONIMX JIFOACH, COONIONEHHs 3J0pPOBOTO 00pasa >KW3HH,
pecypcocOepeeHHIo | - IUIAHUPOBAHME W OCYIIECTBICHHE [EHCTBUN B OKPYKAIOIIEH | HOPM TpPaMOTHOTO TOBEJACHHUS B OKPYXAloIel MNpUpOTHOMA
, IPUMEHATb 3HAHUSA | CPElé HAa OCHOBE 3HAHUA LeJNed yCTOMYMBOIO DPAa3BUTHUS | CPEIE; [IOHUMAaHHE HE00X0IMMOCTH MCIIOJIb30BaHUs
00 M3MEHEHUU | YeIIOBEUECTBa; JOCTHKEHUN COBPEMEHHOW OHOJOTUU M OUOTEXHOJIOTUN IS
KJIUMaTa, MPUHLUIBI | aKTUBHOE HENPUATUE NEUCTBUN, MPUHOCSIIUX BpPEel OKPYKAIOLIEH | pallMOHAIbHOIO IPUPOIONOIb30BAHUS
OepexIIMBOrO cpene;
IIPOU3BO/ICTBA, - yMEHHE MPOTHO3UPOBATh HEOIATOMPHUSATHBIE HKOJIOTUYECKHE
3¢ PeKTUBHO NOCJIEACTBHSI IPEATIPUHUMAEMBIX IEHCTBUM, IPEAOTBPAILATh UX;
JeiicTBOBATh B |-  pacllUpeHHe  OmbITa  JAEATEIbHOCTH  SKOJOTHYECKON
Ype3BbIYATHBIX HaIpaBJIECHHOCTH;
CUTyalusax - OBJIaACHHMC HaBbIKaMH y‘le6HO-HCCHCHOBaTeHLCKOﬁ, HpOGKTHOfI n

COIIMAJIBHOU AC€ATCIBbHOCTU
I1K1.1. IIpoBomuTh | NCIOJIB30BATh CpeIcTBa UH(POPMALIMOHHBIX U | IpuoOpeTeHne OIblTa TNPUMEHEHUS OCHOBHBIX  METOJIOB
reoJIe3nYecKue KOMMYHUKAIIUOHHBIX TEXHOJOTUH B PEIIEHWHM KOTHUTHUBHBIX, | HAYYHOI'O TO3HAHUS, UCIIOIb3YEMbIX B OMOJIOTUN: HAOIIOIEHUS 1
paboThl B Mpoliecce | KOMMYHUKATUBHBIX M OpPraHM3alMOHHBIX 3ajJjad C COOJIOJACHUEM | OMUCAHMS KUBBIX CHCTEM, MPOLECCOB U SIBIECHUH; OpraHU3aIlH
U3bICKaHUS TpeOOBaHUI DSPrOHOMMKHM, TEXHUKM O€30MaCHOCTH, TUTUEHBI, | U TMPOBEIEHUS OHOJOTMYECKOTO SKCIEPHUMEHTA, BbIIBUKEHUS
aBTOMOOMJIBHBIX pecypcocOepeXeHns, MPaBOBbIX M AITHYECKUX HOPM, HOPM | TUMOTE3, BBISBIEHUS 3aBUCUMOCTH MEXIY HCCIEeTyeMbIMU
Jopor U | nH(OPMaLIMOHHON 0€30MaCHOCTH; BEJIMYMHAMHU, OOBSCHEHUS IMOJIyUEHHBIX pE3ylbTaTOB U
a’pO/IPOMOB; ¢dbopMynMpOBaHUS BBIBOJAOB C  HCIIOJIB30BAaHHMEM HAy4YHBIX

MTOHSATUM, TEOPUI U 3aKOHOB




2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

T CIUTLIAHBI

2.1. O0beM JUCUUILJIMHBI U BUABI Y4eOHOI padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpPaMMBbI THCHUATLIAHBI 72

B T.4.

OcHoBHoOE coepxaHue 72

BT. U..

TEOpeTUIEeCKoe o0ydeHne 40
B T.4. IPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 2

MPAKTUYECKHUE 3aHATHUS 20
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 8

n1abopaTOpHBIE 3aHATUS 4
B T.4. IPOECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHUE 2

KontpoabHasi padora 6

IIpomeskyTouHas arrecTauus (3a4er) 2
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2.2. TemaTu4ecKMid IJIAH M COEPKAHUE TUCIIUTIIIMHBI

HaumenoBanue Conep:kanue y4yeO0HOro MaTepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3esioB U TeM JabopaTopHble U NPAKTHYECKHEe 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4

Pa3nea 1. KileTka — cTpyKTYpPHO-(QYHKIIHOHAJIbHAS €IMHUIIA KHBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK2
Buonorus kak TeopeTnueckoe odyueHnue: 2
Hayka. O0mast | CoppemeHHbIC OTPACIH OHONOrHYCCKHX 3HAHMH. CBA3b GHOTOTHH C APYTHMHU HAYKAMHU: OHOXHMIS,
XapaKTepUCTUK |Oouodusuka, OnoHuKa, reHoreorpadus u ap. Posb 1 Mecto 6nonoruu B popMUpOBaHUU COBPEMEHHOM
a JKU3HU Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aluM kuBoi Marepuu. OO011ast XapaKTepuCTHKa )KU3HU, CBOMCTBA

KUBBIX CUCTEM. XUMUYECKHI COCTaB KJIETOK
Tema 1.2. OcHoBHOe coep:kaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe od0yueHue: 2 OK-2
¢ynxkuuonanbn | Knerounas teopus (T. [lIBann, M. llIneiinen, P. Bupxo). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOM KJICTOUHOMN OK-4
asi opraHu3anusi | teopuu. TUIBI KIETOUYHON OpraHu3alyu: NPOKAPUOTUYECKUHN U dyKapuOTHUYeCKUi. OJTHOKIIETOUHbIE U
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpoeHue NpoKapuoTHYeCKor KieTKU. CTpoeHHe 3yKapHOTUYECKON KIIETKH.

Hexknerounsie (opMbl sx13HU (BUPYCHI, OakTeproari)

JlabopaTopHble 3aHATHSA: 2

[IproGpereHue onbITa NPUMEHEHHS] TEXHUKH MUKPOCKOIIMPOBAHHUS MTPH BBITOJHEHUH JIaOOPaTOPHBIX padoT:

JIaGoparopHas

1. JlaGoparopnas padota «CTpoeHHE KJIETKH (pacTeHUs, )KUBOTHBIC, TPHOBI) M KJICTOYHBIE BKIIOUCHUS
(kpaxma, KapOTHHOUBI, XJIOPOIIACThI, XPOMOILIACTHI )>»

[ToaroroBka MuKpomnpenaparoB, HaOJIIOJEHHE C TOMOIILI0 MUKPOCKOTIA, BBISIBIIEHUE PA3INYUI MEXKIY

M3y4yaeMbIMH 00beKTaMH, (POpMYIHPOBAHNE BHIBOJIOB

IpakTHyecKne 3aHATHS: 2

BI/IPYCHBIC u GaKTepI/IaHLHLIC 3a00JIeBaHUs. O6H_II/IC MPUHIUIIBI UCTIO0JIB30BAHUS JICKAPCTBCHHLIX BCILCCTB.
OcobeHHOCTH MPUMCHCHUA AHTHOMOTHKOB. HpCILCTaBJ'ICHI/Ie YCTHBIX COO6H.ICHHﬁ C npe3eHTauHeﬁ,
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MOATOTOBJICHHBIX I10 MEPCYHIO HCTOYHUKOB, pPCKOMCH/JOBAHHBIX MIPCIIOJaBaTCIICM

Tema 1.3. OcHoBHOE coep:kaHue 4 OK-1
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK-2
¢ynkuuonaabH | XpomocomHuas teopust T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIE U
ble (akTOpbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIJIOUTHBIN U AUIUIONAHBI Habop. Hykneumnoswie kucnoter: JIHK, PHK
HACJIeACTBEHHOC | HaxOXK/CHHE B KJIETKE, UX CTpOeHUE U (PyHKIMU. MaTpu4HbIE MPOIIECCHl B KIETKE: perInuKaIus, OnOCUHTE3
TH Oeinka, penapanus. [ eHeTHYEeCKUI KO M €r0 CBOMCTBA

IIpakTHYeckune 3aHATHSA: 2

Pemenue 3aia4 Ha onpe/esieHne NOCIEA0BaTENbHOCTH HYKJICOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIydae

M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKiIeoTun0B JTHK
Tema 1.4. OcHoBHoOe coJepkaHue 2 OK-2
O0men BemecTB | TeopeTuyeckoe o0yyeHue: 2
u npespamienue | [Tonstre MeTaboau3M. ACCUMMIISINS U JUCCUMIIISINS — IB€ CTOPOHBI MeTabommu3Ma. Turbl oOMeHa
JHepruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBIH, a3poO0HBIN 1 aHa’poOHBIH. [InacTnueckuii ooMeH. @OTOCHHTE3.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHoBHOE coaep:xaHue 2 OK -2
KusHeHHbIN Teopernueckoe o0yueHnue: 2 OK -4
HUKJ KJIETKH. KieTounslii nuki1, ero nepuoasl. MUTO3, €ro CTainuu U NpOMCXOAAIIUE Mpolecchl. buonoruueckoe
Murto3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craguu. [loBenenne xpomocoM B meiiosze. Kpoccunrosep. buonornueckuit

CMBICII MeH03a
KonTpoibHasn MonekyJIIpHBII YPOBEHb OpraHNU3aliuy )KUBOTO 2
padora
Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa 20
Tema 2.1. OcHoBHOE coepkaHue 2 OK -2
Crpoenne Teopernueckoe o0yueHue: 2 OK-4
OpraHusma MHoOrok/eTouHble Oprann3mMbl. B3anMocBsI3b OpraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOUHOM OpTaHU3ME.

I'omeocTta3 opranusma u €ro nNoJAepKaHue B MIPOLECCE KU3HEAEATENbHOCTH
Tema 2.2. OcHoBHOE coep:xaHue 2 OK -2
DopMbI Teopernyeckoe o0yueHue: 2
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Pa3MHOKeHUsI ®opmbl pa3MHOKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHe. Bupl 6€croaoro pa3MHOKEHUS.
OpPraHu3MOB [TonoBoe pazmHoxkeHue. ['amerorenes y >kuBoTHbIX. CriepmaTorenes u ooreHes. CTpoeHue MoI0BBIX

kJ1eToK. OII010TBOPEHHE
Tema 2.3. OcHOBHOe coepKaHHe OK -2
Onurorenes TeopeTnueckoe obydeHue: OK-4
pacTeHui, WuauBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpUoreHes u ero craauu. IloctaMOproHaIbHbIN EPUOA.
KUBOTHBIX H Craauu nocTaMOpHOHAIBHOIO PA3BUTHUS Y )KUBOTHBIX M yesioBeka. [IpsmMoe u Henpsimoe pa3BUTHE.
Yyes10BeKa buonoruueckoe crapenue u cMepTb. OHTOreHe3 pacTeHHUM
Tema 2.4. OcHoOBHOE co/lep:KaHue OK-2
3axonomepHocT | Teoperuueckoe o0yyeHue: OK -4
U HacJiefoBaHus1 | OCHOBHBIE NTOHATHS T€HETUKU. 3aKOHOMEPHOCTU oOpa3oBaHusl rameT. 3akoHsl I'. Mennens

(MOHOTHMOpUIHOE U TTOJUTHOPUIHOE CKpelnBanue). B3anmoeiicTBrue reHoB

IIpakTHyeckue 3aHATHA:

Pemrenue 3aa4 Ha onpesenieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTIEICTBEHHBIX IPU3HAKOB IIPH MOHO-,

IH-, TIOJUTHOPUIHOM M aHAJIM3UPYIOLIEM CKPELMBAaHUM, COCTaBIIEHNE FeHOTUIINYECKUX CXEM CKpEIUBaHUS
Tema 2.5. OcHoBHOE cogepkaHue OK-1
Cuermiennoe Teoperuueckoe oGydenue: OK -2
HacJleJ0OBaHHe 3akonsl T. Moprana. CueruieHHOe HacieloBaHUe TeHOB, HapyleHue crerienus. HacnenoBanue
NPU3HAKOB MIPU3HAKOB, CLIETUIEHHBIX C TIOJIOM

IIpakTHyeckue 3aHATHA:

Pemrenue 3aa4 Ha onpesieNieHHe BEPOSTHOCTH BOZHUKHOBEHHST HACIIEICTBEHHBIX TPU3HAKOB TIPH

CIIETITICHHOM HACJIeZIOBaHUH, COCTABJICHUE TEHOTUITMYECKIX CXEM CKPEIIMBaHUS
Tema 2.6. OcHoBHOE coep:kaHue OK-1
3akonomepHoct | TeopeTuueckoe ody4yeHue: OK -2
U H3MEHYMBOCTH | VI3MEHUMBOCTh MPU3HAKOB. BU/IbI N3MEHUMBOCTHU: HACJIEICTBEHHAs! M HEHACIEACTBEHHAsl. 3aKOH OK-4

TOMOJIOTUYCCKUX PAIOB B HacJIeACTBEHHOM U3MEHUNBOCTHU (HI/I BaBI/IJ'IOB). MYTaI_II/IOHHa}I TCOpUa
W3MEHYUBOCTH. Buapl MYTaL[I/Iﬁ 1 NPpUYHHBI UX BOBHUKHOBCHHUA. KapI/IOTI/IH yesoBeka. HacnencTtBeHHEIE
3a00JIeBaHUs YeoBeKa. I eHHbIC U XPOMOCOMHELIC 0oJie3HM yeaoBeka. boie3nu ¢ HacJIeICTBEHHOM
npeaApPacCIIoJIOKCHHOCTBIO. 3HaucHUE MEIUIIMHCKOM T€HETUKU B OpeaAOTBPAIICHNUU U JICHCHUU I'CHCTHYCCKUX
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3a00JIEBAHUI YETIOBEKA

IIpakTnyeckue 3aHATHSA: 2
Pemienue 3aa4 Ha onpeesieHHe TUIIAa MyTalluH [IPH Mepeade HACIeICTBEHHBIX MPU3HAKOB, COCTABICHUE
TEHOTUITUYECKUX CXEM CKpEIIUBAHUS
Kontposabnasn 2
CrtpoeHue U GyHKIMH OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJIIONNH 6
Tema 3.1. OcHoBHOE coiep:KaHue 2 OK-2
Hcropus TeopeTnueckoe odyueHnue: 2 OK-4
3BOIOIMOHHOIO | [TepBrie aBomonmonHsie kKonueniuu (JK.b. Jlamapk, X.JI. broddon). DBomronnonnas teopus Y. JlapBuHa.
yueHHusl. CuHTeTHYecKas TeOpHs YBOIIOIUH U €€ OCHOBHBIC TIOJI0KEHUSI.
MuxposBosrouu | MukposBosttonus. [lonyssiiys Kak aieMeHTapHast eAMHUIA SBOTIONNHN. [ eHEeTHYECKHE OCHOBBI SBOJTIOLINH.
f DOneMeHTapHbIE (PaKTOPHI BOMIONNU. EcTecTBEeHHBIN 0TOOP — HANIPABISAIOMIMNA (PAaKTOP SBOIIOLNH.
BunooOpa3oBanue Kak pe3ysibTaT MUKPOIBOIIOIUH
Tema 3.2. OcHoBHOeE coaep:xaHue 2 OK -2
Maxkpossomouu | Teopernueckoe o0yueHnme: 2 OK -4
s, Maxpososonust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBoitoimu (A.H. Ceseprios). [lytu
Bo3HHKHOBEHME | MOCTHXKEHUS OHoornueckoro nporpecca. CoxpaneHune GMopasHooOpas3us Ha 3emiie.
U pa3BUTHE ['umoTe3bl ¥ TeOpuU BO3HUKHOBEHUS JKM3HH Ha 3emIe. [losBneHue nepBhIX KIETOK U UX IBOTIOIUS.
*Ku3Hu Ha 3emie | [IpokapHoThl U dyKapuOThI. [IpOUCX0XK/ICHIE MHOTOKJIETOUHBIX OPraHH3MOB. BO3HHKHOBEHHE OCHOBHBIX
[[ApCTB SYKapUOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK -2
IIpoucxoxnenne | Teopernueckoe odyueHnme: 2 OK-4
yeJioBeKa — AHTpormonorus — Hayka o yenoBeke. CucTeMaTHIecKoe MojIoKeHne YeaoBeka. CXOACTBO U OTIHUUS
aHTpOIOreHe3 9eJIoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAIMH aHTPOIIOTEHE3a. DBOIOIHS COBPEMEHHOTO YeTIOBEKa.
YenoBeueckne packl U UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io IaHeTe.
[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pa3nen 4. dxoJiorus 18
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Tema 4.1. OcHoBHOE coep:kaHue OK-1
Ixouornvyeckne | Teopernueckoe odoyueHue: OK -2
(paxTopsl n Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIIIHASA, IOYBEHHAs, BHYTpHOpPTaHU3MeHHast. OU3HKO- OK -7
Cpeabl X KU3HU XUMHYECKHE OCOOCHHOCTH Cpejl 0OMTaHUsI OpraHu3MoB. [Ipucnocobienus OpraHu3MoB K JKU3HH B Pa3HBIX

cpenax. [lonstue sxonoruueckoro pakropa. Knaccuduxams sxonoruueckux pakroposn. [IpaBuio

muanmyMa 0. JIn6uxa. 3akon TonepantHoctu B. Illendopna
Tema 4.2. OcHoBHOE co/lep:KaHue OK-1
Honyasiuus, Teoperuueckoe ody4yenue: OK -2
cooduecTBa, DKOJIOrHYECKask XapaKTEPUCTHKA BHIA U TOMYJIAIMA. DKOJIOTHYECKAs HUIIIA BUIA. DKOJIOTHYECKUE OK-7
IKOCHCTEMBbI xapakTtepucTuku nomnyasiuuu. CooluiecTBa u s3KocucTeMbl. broreHos u ero crpykrypa. CBsi3u MEX1y

opranuzMamu B 0moreHo3e. CTpyKTYpHbIE KOMIIOHEHTBI SKOCHCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIecTB ¥ MOTOK HEPTUH B SKocHcTeMe. Tpoduueckie ypoBHH

IIpakTnyeckue 3aHATHA:

Tpoduueckue uenu u cetu. OCHOBHbBIE IIOKAa3aTENN IKOCHCTEMBI. brioMacca 1 npoyKius. DKoI0ruieckue

MUpaMHJIbl yucell, OuoMaccsl U 3Hepruu. [IpaBuiio nupaMuibl SHEPTUHU.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 110 IEPEHOCY BEIECTBA U DHEPTUHU B

HKOCHUCTEMAX C COCTaBJIEHUE TPO(YUUECKUX LIeTIel U MUpaMul OMOMacChl U SHEPTUU
Tema 4.3. OcHoBHOE cogepkaHue OK-1
Buocdepa - Teoperuueckoe oGydenue: OK -2
rj100aabHas buocdepa — xxuBas obonouka 3emnu. Pa3sutue npeacrasnenuit o buocdepe B Tpyaax B.M. Bepnanckoro. OK-7
akojgoruyeckas | OGmactu 6uocheps! U ee KOMIIOHEHTHI. JK1BOe BerecTBo Ouochepsl U ero PyHKIIUU.
cucremMa 3aKOHOMEPHOCTH cyliecTBoBaHus 6nocheprl. OcobeHHOCTH OUOChephl Kak r100aTbHON SKOCUCTEMBI.

Jlunamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BelecTB 1 OMOre€0XMMHUECKHUE IIUKIIBI.

['moGanpHBIE SKOTOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOE coiep:KaHue OK-1
Bausinue Teoperuueckoe o0yueHue: OK -2
AHTPONMOTE€HHBIX | AHTPONOIeHHbIE BO3ACUCTBUS Ha Ouochepy. 3arps3HeHus KaK BUJI aHTPOIIOTEHHOT'O BO3/I€HCTBHUS. OK-4
(akTopos Ha AHTponoreHHsle Bo3AeicTBHs Ha aTMocdepy. BosaelicTBus Ha ruapochepy. BozneiictBus Ha nutocdepy. OK-7
ounocdepy AHTpONOreHHbIe BO3/ICHCTBHS Ha OMOTHYECKHE co00IIecTBa. YTIIyOJIEHHO U3Y4alOTCsl OTXO/IbI, CBSI3aHHbIE
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C Oompene’eHHON podeccueii/cnenuanTbHOCThIO

HpaRTn'{ecmle 3aHATHUA:

HpaKTI/I‘-IGCKOC 3aHATUC ((OTXOI[LI MMPOU3BOACTBA»

*B TomM 4ncie npodeccHoHAILHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE TPAKTUYECKOT0 3aHATHS

HpaKTI/I‘leCKOC 3aHATUC ((OTXOI[BI IIPpOU3BOJACTBAY. Ha ocHoBe (bez[epanLHoro KJ'IaCCI/I(l)I/IKaHI/IOHHOFO

KaTaJiora OTXo40B OIPEACIATE KJIaCC OIMMAaCHOCTH OTXOA0B; arp€raTHOC COCTOSAHUE U (l)I/I3I/I‘IeCKy10 (bOpMy

OTXO0JI0B, 00pa3yIoIMXcst Ha paboyeM MecTe / Ha dTarax MpOU3BOJICTBA, CBSI3aHHBIE C ONPE/ICIICHHON
npodeccueit/cnennatbHOCTHIO

K 2.1.

Tema 4.5.
Bausinue
COIMAIbHO-
IKO0JIOTHIECKUX
¢akTopoB Ha
310pOBbE
yeJIoBeKa

OcHoBHOE€ CoAECpKaAaHUEC

TeopeaneCKoe oﬁyqe}me:

N

310poBBE U €ro cocTaBisttonue. akTopbl, MOJIOKUTEIBHO U OTPULIATEIHLHO BIMSIONIME HA OPraHU3M
yenoBeka. [Ipobrema TeXHOTeHHBIX BO3ACHCTBUIA HA 3/J0POBBE YEIOBEKA (JIEKTPOMArHUTHBIC MO,
OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, PaJHallvs U T.I1.). AJlanTals OpraHu3Ma 4elloBeka K (hakropam
okpyxaroteit cpensl. [IpuHiumne hopMupoBanus 310poBbecOeperaroiiero nopeaeHus. Oundeckas
AKTUBHOCTH U 37I0POBhE. BHOXMMHYECKHE aCTIEKThl PAIIMOHAIILHOTO MMUTAHUS

JlaGopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHast pab0OTOCTIOCOOHOCTHY
OBnazieHue METOIaMU OTPEIeNICHUsI TOKa3aTesell YMCTBEHHOM pab0TOCIIOCOOHOCTH, OOBICHEHHE
MOJIYYEHHBIX Pe3yIbTaToOB U (POPMYJIMPOBAHUE BBIBOJIOB (IMMCbMEHHO) C MCIIOJIb30BAHUEM HAYUHBIX
MIOHSATUI, TEOPUN U 3aKOHOB

2. JlaGopatopHas pabota «BausHue abnornyeckux GpakTopoB Ha yenoBeKa (HU3KHE U BHICOKHE

TeMIepaTypbl)»

N3ydyeHne MexaHU3MOB aJlanTallii OpraHu3Ma 4esloBeKa K HU3KUM U BBICOKHUM TeMIlepaTypam U
00BsICHEHHE MOTYYEHHBIX PE3yJIbTAaTOB U (DOPMYIHPOBAHHE BHIBOJAOB (ITMCHbMEHHO) C UCIIOJIb30BAHUEM
Hay4HBIX [IOHATHHI, TEOPUI U 3aKOHOB

B Tom unciie npogeccuoHaIbHO-OPHEHTHPOBAHHOE COIeP:KAHNE JIAG0PATOPHOTO 3aAHATHS

B kauecTBe TpUrrepoB CHUXKaOMIMX Pa0OTOCIOCOOHOCTh UCIOIb30BaTh YCIOBHUS OCYIIECTBICHUS
npodeccnoHanbHOM eATENIbHOCTH: IIyM, TEMIIEpaTypa, pu3nyecKkas Harpys3Ka u T.1.

OK-2
OK-4
OK-7
IIK 2.1.
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KonTpoibHasn
padora

TCOpeTquCKI/Ie ACIICKTHBI 3KOJIOI'NMH

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COleP:KaAHUE (COAep:KaHUEe PUKJIATHOTO MOIYJIA)

Pa3pnen 5. buoJiorus B :Ku3HM 8 OK-1
Tema 5.1. OcHoBHOE coJepKaHue 4 OK-2
buorexHosorun | TeopeTuuyeckoe comepKaHue: 2 OK-4
B KU3HH buoTtexHonorus kak Hayka v mpou3BoJACTBO. OCHOBHBIE HAPaBICHUS COBPEMEHHONW OMOTEXHOIOTHH. 2 IIK 2.1.
KaXK/10r0 MeTtoast 6uorexHonoruu. O0BEKThl OMOTEXHOIOTUHU. DTHKA OUOTEXHOIOTUYECKUX U TEHETUYECKUX

sKcrepuMeHToB. [IpaBuia noucka u aHanusa GMO3KOIOrMUYECKON HHPOPMALIUU U3 PA3IMYHbIX HCTOYHUKOB

(HayuHasi 1 yueOHO-Hay4YHas TUTEpaTypa, CPEICTBA MaccoBO nH(popmMarum, cetb IHTepHET U Ipyrue)

IIpakTHyeckue 3aHATHA: 2

Keiicbl Ha aHanu3 HHGOPMAIMH O HAYYHBIX TOCTHXKEHUSX B 00JIACTU T€HETUYECKUX TEXHOJIOTUH, 2

KJICTOYHOM WHXEHEPHH, MAIIEBBIX OMOTEXHOJIOTHNA. 3aIInTa Keiica: MPpeCTaBIeHHE PEe3YIbTaTOB PEIICHHS

KeiicoB (BBICTYILJICHUE C MPE3EHTAINECH )

B ToMm yuciie npogeccnoHaTbHO-OPUEHTHPOBAHHOE COJeP:KaHHe MPAKTHYECKOr0 3aHATHS 2

Tema 5.1 o0s3aTenbHa 7151 U3YYEHUS CTYIEHTaMH BCeX Mpodeccuil/crenraibHOCTeN
Tema 5.2.1. BnoTexH0JI0rHM B NPOMBIIIJICHHOCTH 4 OK-1
Tema 5.2.1. OcHoBHOE coaep:xaHue 4 OK-2
buorexHosornu | [IpakTuyecKue 3aHATHSA: 4 OK-4
B PazButue npoMellluIeHHONH OMOTEXHOIOTUN U €€ MPUMEHEHHUE B KU3HU YEJIOBEKA, MOMCK U aHAIIU3 2 [IK 2.1.
HPOMBIIIIEHHOC | 1y hopmaruy U3 pasIMYHBIX MCTOYHUKOB (HayuHas M ydeOHO-HAayYHas JMTEpaTypa, CPeICTBAa MaCCOBOi
™ uHpopmanuu, cetb IHTEpHET U JpyTrHe)

Kelicpl Ha aHanu3 nHGOpMALIUU O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 Tpynam)

3ammra keiica: [IpeacraBienune pe3yabTaToB PEMICHHS KeWCOB (BBICTYIIJICHHE C TIPE3EHTAIIUCH ) 2
Tema 5.2.2. CouuajibHO-3THYECKHE ACTEeKThI 0MOTEeXHOJI0T Uil 4
Tema 5.2.2. OcHoBHOeE coep:kaHue 4 OK-1
CouunanbHo- IpakTHyecKue 3aHATHS: 4 OK -2
ITHYIECKNE DTUYECKHE aCTIEKTHI Pa3BUTHS OMOTEXHOJIOTHIA M MPIMEHEHHE UX B KHU3HH YEJIOBEKA, TIOUCK M aHAJIN3 2 OK-4
aCNeKThl

nH(OpMaLIUY U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeACTBa MaCCOBOM
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onorexHosormii | napopmanuu, cetb IHTEpHET U ApyTHUEL) IIK 2.1.
Keiicbl Ha aHanu3 HHPOPMAITH 00 STUIECKUX aCMEKTaX Pa3BUTHS OMOTEXHOJIOTHH (10 rpyIIam)
3ammra keiica: [IpeacraBienue pe3yabTaToB pelIeHUs] KEHCOB (BBICTYIUUICHUE C PE3eHTaIUe ) 2
Tema 5.2.3. BoTeXHOJIOTUN U TeXHHUYECKHE CUCTEMbI 4
Tema 5.2.3. OcHoBHOE coep:KaHue 4 OK-1
buorexnosoruu | [Ipakrudeckue 3aHATHSA: 4 OK -2
H TEXHUTICCKHE | PaspyTHe OMOTEXHOJOTUH C MPUMEHECHHUEM TEXHHUECKUX cHcTeM (OMOnHKeHepHs, OnonH(popMaTHka, 2 OK -4
CHCTEMBI OMOHUKA) M X IPUMEHEHUE B )KU3HH YEJIOBEKa, TOUCK U aHAIN3 HHPOPMAIH U3 Pa3TUYHBIX HCTOYHUKOB IIK 2.1.
(Hay4Has 1 yueOHO-HAy4YHas JIMTEpPaTypa, CPEICTBA MACCOBON MH(pOpMAIUH, ceTh HTEpHET U Ipyrue)
Keiicpl Ha ananu3 uHpoOpMaIMu O pa3BUTUU OMOTEXHOJIOTHI C MPUMEHEHHUEM TEXHUUYECKHX CUCTEM (110
rpymmnam)
3amuTa Keica: [IpencraBienne pe3yabTaToB pelieHUs KEHCOB (BBICTYIIJIEHUE C ITPE3EHTAIUEN ) 2
IIpomexyTouna 2
st arrecranus no | JludbdepennupoBanubiii 3a4eT
AMCUMILINHE
Bcero: 72
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3. YCJIOBMS PEAJIM3AIIUUA ITPOTI'PAMMBI
YYEBHOU JUCHHUIIJIMHbI

3.1. TpeboBanuss K MHHMMAJBHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecneyeHun 1o

Peanuzauus yueOHON AMCUMIUIMHBI TpeOyeT Haauuusl y4eOHOro kaOWHeTa 1o
XUMHH,

O6opynoBanue yaeOHOTO KaOrWHETa 1 J1abopaTopuu:

M0CaI0YHBIE MECTa MO KOJIMYECTBY 00YUArOIINXCS;

pabouee  MecTo  mpemojaaBarensi,  OOOpyIOBaHHOE  IEPCOHAJIbHBIM
KOMIIBIOTEPOM € JIMIEH3UOHHBIM WM  CBOOOJHBIM  MPOTPAMMHBIM
o0ecrieueHneM, COOTBETCTBYIOIIUM paszaenam MIPOrPaMMBbI u
MOJKIIOUEHHBIM K cetd Internet wu cpeactBamm  BBIBOJA 3BYKOBOM
uHpopMauu;

KOMILJIEKT Y4eOHO-HATJISHBIX TocoOuii «bruonorusy.

CKaHep;

pPUHTED;

nabopatopHoe 00OpyJoBaHUE IS NPOBEACHUS  JTA0OpPaTOPHBIX U
NPaKTUYECKUX PadoT.
MYJIbTUMEANANPOCKTOP WM MYJIbTUMEANIHAS TOCKA,
($bOoTO MIM/M BUIEO Kamepa,

3.2. Hndopmanuonnoe odecnedenne o0ydeHus

1. Mycradun, A. I'., Buonorus : yue6nuk / A. I'. Mycradun, B. B. 3axapos. — Mocksa
: KuoPyc, 2024. — 423 c¢. — ISBN 978-5-406-12000-2. — URL:
https://book.ru/book/950239 (nata oopamenus: 02.06.2023). — TekcT : 37EKTPOHHBIH.

2. Mamonrtos, C. I'., O6mas 6uonorus : yue6nuk / C. I'. MamonTos, B. B. 3axapos.

— Mocksa : KunoPyc, 2023. — 323 ¢. — ISBN 978-5-406-11258-8. — URL:
https://book.ru/book/948581 (nata oopamenus: 02.06.2023). — TekcT : 371€KTPOHHBIH.

3. Konecnukos, C. H., O6mas 6uonorus : yuebnoe nocodue / C. . KonecHUKOB.

— Mocksa : KuaoPyc, 2023. — 287 ¢. — ISBN 978-5-406-11707-1. — URL:
https://book.ru/book/949522 (nara obpamienus: 02.06.2023). — TeKcT : 37€KTPOHHBIIA.

4. Buonorus. 10 knacc. YueOnuk. bazosslii yposens/ B. B. ITaceunux [u ap.] / Ioxpen.
[Taceunuka B. B. - M.: [IpocBemmenue, 2022

5. Buonorus. 11 knacc. YueOnuk. basossiii yposens / Iloa pen. Ilaceunuka B. B. -M.:
[Ipoceemienne,2022

HNurepHer-pecypcesl
— www.sbio.info;
— www.window.edu.ru;
— www.5ballov.ru/test;
— www.vspu.ac.ru/deold/bio/bio.htm;
— www.biology.ru;
— www.informika.ru;
— www.nrc.edu.ru;
— www.nature.ok.ru;
— www.kozlenkoa.narod.ru;
— www.schoolcity.by;
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Kontpons wu
T CHUTUIAHBI

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCOUTLTAHBI

OLICHKAa

pE3yNbTATOB
PacKpbIBAOTCSA

OCBOCHHS  00I1Ie00pa30BaTENBHOM

yepe3  JUCHUIUIMHAPHBIE  PEe3YJbTaThl,

HaIpaBJeHHBIC Ha (POpMUPOBAHUE OOMUX M MPO(HECCUOHATBHBIX KOMITCTCHIIUN
0 pa3zesiaM u TeEMaM COJIEp KaHMs y4eOHOro MaTepurarna.

OK/IIK Paznen/Tema Tunbl OLeHOYHBIX MEPONPUATHIA
Pazgen 1. Kiierka —
CTPYKTYPHO- KonTposbHasi padora «MoJieKyJsIpHbIH YPOBEHb
(pyHKIMOHAJIbHASA OpraHU3alMH KHBOT0»
eIMHULIA >KUBOT0
OK 02 buonorus kak Hayka. 3arnosHeHHe TaOIULbI C OMCAHUEM METOI0B
OO0111as1 XapaKTepUCTHKA MUKPOCKOIIMPOBAHUS C UX JOCTOMHCTBAMU U
PKH3HU HEJ0CTaTKaMu. 3arnoiHeHue Tabnuisl «Bkiiag yueHsIx B
pa3BuTHE OMOJIOTUM
3aroJHeHUEe CPaBHUTEIBHOM TaOJIMIbI CXOJICTBA U
pa3IMYMii KUBOTO M HE )KUBOTO
OK 01 CTpyKTYpHO- OnenuBaemasi TUCKYCCHS 110 BOIIPOCAaM JIEKLIUU.
OK 02 (byHKIIMOHATbHAS PazpaboTka MEHTaJIbHOM KapThl IO KJacCU(UKALUU KIETOK
OK 04 OpraHu3aIuUs KIETOK Y MX CTPOCHUIO Ha MPO- U DYKAPHUOTHUYECKUX U TI0 IAPCTBAM
B MMHH IpyIax.
BrimonHenue u 3amuTa 1abopaTopHbIX padoT: «CTpoeHue
KJICTKH (pacTeHHe, )KUBOTHbIE, TPUObI) U KIETOYHbIE
BKJTIOYCHUS (Kpaxmail, KapOTHHOUIBI, XJIOPOTLIACTHI,
XPOMOILIACTBI)»
[IpakTryeckoe 3anstue. [IpencraBienue yCTHBIX
cOOOIIeHUH ¢ pe3eHTalMel, TOATOTOBIEHHBIX MO
MIEPEYHIO UCTOYHUKOB, PEKOMEHJOBAaHHBIX
IIperoiaBaTesieM
OK 01 CTpyKTYypHO- ®ponTanbHbIi onpoc. PazpaboTka rimoccapusi.
OK 02 (byHKIIOHATbHBIE Pemienue 3a1a4 Ha onpeeneHle HyKJIOTH/IOB,
(akTopsI AMHHOKHUCIIOT B HOPME U B CITydae M3MEHEHUS
HaCJIE/ICTBEHHOCTH nocnenosarenbHoctu JJTHK
OK 02 OOMEeH BelecTB U ®poHTaNTBHBIN OIMPOC.
MpeBpaIleHIE YHEPTUNB 3arnoJHeHNe CPaBHUTEIBHOM TaOIUIIbI XapaKTEPUCTHK
KJIETKE THUIIOB OOMEHA BEIIECTB
OK 02 PKvi3HeHHBIN UK OO6cyxneHune no Bonpocam Jekuuu. PazpaboTka n1eHThI
OK 04 KJICTKH. BPEMEHU JKU3HEHHOT'O IUKJIA.
Muto3. Melios.
Paznen 2. Ctpoenue u KonTpoJsbHas padora «CTpoenne n pyHKIIHUM OPraHU3Ma»
(pyHKIMM OpraHu3Ma
OK 02 CTpoeHHe OpraHu3Ma OrnennBaeMasi TMCKYCCHSI.
OK 04 PazpaboTka MEeHTaIbHOM KapThl TKAHEW, OPraHOB M CUCTEM

OpPraHOB OPraHU3MOB (PacTEeHUs, KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTepUCTUKON nX (pyHKIIHI
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OK 02

DOopMBbI pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OIIPOC
3arnosiHeHne TabIUIbI ¢ KPATKOW XapaKTepUCTUKOMN U
npuMepaMu GopM pa3sMHOKEHUST OPraHU3MOB

OK 02 OHTOreHe3 pacTeHUH, Pa3paboTka n1eHTHI BpeMEHH C XapaKTePUCTUKOW ITAIOB
OK 04 PKUBOTHBIX U YEJIOBEKA OHTOT'€HE3a OT/IeJIbHOU IPYIION )KUBOTHBIX U YeJIOBEKa I10
MUKpPOTpyIIam
Tect/onpoc
CocraBieHune )KU3HEHHBIX IMKJIOB MO OT/IEJIaM IIHKJIOB
(MOXOBH/IHBIE, XBOILLEBUIHbIE, TATIOPOTHUKOBEIE,
rOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH Pa3pabotka rmoccapus
OK 04 HaCJIe10BaHMs @poHTaANBHBINA OMPOC
Tect o Bompocam JieKIuu
Pemienue 3a1a4 Ha onpeesieHHe BEPOSTHOCTH
BO3HHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB IIPH MOHO-,
TI¥-, TIOJIMTHOPUTHOM M aHAIM3UPYIOLIEM CKPEIUBAHHH,
COCTaBJICHHE FEHOTUITMYECKUX CXEM CKpeUIMBaHUS
OK 01 CrerieHHoe Tect
OK 02 HacJIeJOBaHHE Pazpabotka rinoccapus
MPU3HAKOB Pemrenue 3aa4 Ha onpeeneHre BOZHUKHOBEHUS
HACJIEICTBEHHBIX PU3HAKOB MPH CIETNIEHHOM
HaCJIeZIOBaHUH, COCTABIICHHS TCHOTUITUNYECKUAX CXEM
CKpEIIUBAHUS
OK 01 3aKOHOMEPHOCTH Tecr
OK 02 N3MEHYHUBOCTHU Pemenue 3anay Ha onpeesieHre TUIIA MyTallK IPU
OK 04 nepeiaye HacJlIeCTBEHHBIX PU3HAKOB, COCTABICHUE
TeHOTUITUYECKUX CXEM CKpEIIBaHU
Paznen 3. Teopus KonTtpouabHnas padora «TeopeTnyeckue acnneKThl
HBOJIIOLNHU IBOJIIOLMH KU3HU Ha 3eMiie»
OK 02 Hcropus @pOHTATBHBIN OIPOC
OK 04 HBOJIFOIHOHHOTO Pa3paboTka rioccapusi TEpMUHOB
YUEHHUSL. Pazpa0oTka JIeHThl BpeMEHH Pa3BUTHS HBOJIIOLIMOHHOTO
MUKpPOIBOTIOLMS YUYCHHUS
OK 02 Maxpo3BOIIOLIUS. OrneHuBaemasi IUCKYCCHS: MCIIOJIb30BaHUE apTyMEHTOB,
OK 04 Bo3HUKHOBEHUE U OMOJIOTNYECKON TEPMUHOJIOTUHN U CUMBOJIMKH IS
[pa3BUTHE KXU3HHU HA JI0Ka3aTelbCTBA POJICTBA OPTaHU3MOB PAa3HbIX
Semie CUCTEMAaTUYECKUX TPYII
Pazpa0oTka JeHThl BpeMEH! BOZHUKHOBEHUS U PA3BUTHUS
KU3HU Ha 3emiie
OK 02 [IpoucxoxaeHune @pOHTaTBHBIN OIPOC
OK 04 UeIOBEKa - Pa3zpaboTka neHThI BpeMEHH MTPOUCX 0K ICHHS YEJIOBEKA
QHTPOIIOTeHEe3
Pa3nen 4. Dxosorus
OK 01 JKOJIOrHYeCcKHe Tect no sko0rHUECKUM (PaKTOpaM U cpeliaM KU3HU
OK 02 (bakTOpHI U Cpebl OpPTaHU3MOB
OK 07 PKU3HU
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OK 01 [Tormymsimus, CocraBreHre cxeM KpyroBopoTa BEIIeCTB, UCTIOIb3Ys

OK 02 COOOLLECTBO, MarepHuaibl JIEKIUH

OK 07 bKOCHCTEMA Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJJaHUii TI0 TIEPEHOCY BEIIECTBA M SHEPTHH B 9KOCUCTEMAX
C COCTaBJICHUEM TPO(MUUYECKUX LIeTIeH U MUpaMu
O6uomacchl U SHEPTUu

OK 01 brocdepa — rmobanbHas OueHuBaemasi JUCKyCCUs

OK 02 PKOJIOTMYECKAsl CUCTEMA Tecr

OK 07

OK 01 Biusaue Tect

OK 02 AHTPOIOTE€HHBIX [IpakTuueckas padota «OTX0bI IPOU3BOACTBA»

OK 04 (dakTopoB Ha Ouochepy

OK 07

OK 02 BvsiHre colMalibHO- OnenuBaemasi TMCKYCCHS

OK 04 HKOJIOTUYECKUX

OK 07 (hakTOpPOB Ha 37I0POBHE

1K 2.1 uesioBeKa

Pa3nen 5. buoJjgorusa B 3ammTa Keiica: npeacTaBjieHne Pe3yJbTaTOB PeleHUs
KM3HU KeicoB (BBICTYIJICHUE C NPe3eHTaluei)

OK 01 broTtexHonoruu B BrimonHenue keiica Ha aHATN3 UHPOPMALIMU O HAYYHBIX

OK 02 PKU3HU KaXXI0TO JOCTHUKEHUSIX B 00JIaCTH F€HETUUECKUX TEXHOJIOTHUH,

OK 04 KJIETOYHOM MHKEHEPUH, MUILEBbIX OMOTEXHOIOTHH (110

1K 2.1 rpymnmnam), IpeCcTaBlieHre pe3yIbTaTOB PEUICHH KECOB

OK 01 broTexHONIOTHH 1 Brimonnenue keiica Ha aHanu3 HHGOPMAIIUU O Pa3BUTHU

OK 02 TEXHUYECKHUE CHUCTEMBI OMOTEXHOJIOTHIA C PUMEHEHUEM TEXHUYECKHX CHCTEM (I10

OK 04 rpymnnam), mpeAcTaBleHNe pe3yIbTaTOB PEUICHHS KECOB

1K 2.1
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