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JJ151 OCHOBHBIX NPodecCHOHATBHBIX 00pa30BaTeJIbHbIX IPOrPaMM CpeHero
npogeccHOHAJIBHOT0 00Pa30BaAHUSA MOATOTOBKH KBAJIU(UIMPOBAHHBIX padounx,
CIIYKAIHX
08.01.28 Macmep omoenounvlx cmpoumeibHblX U 0eKOPAMUBHBIX padom
23.01.08 Cnecapv no pemonmy cmpoumeibHblX MAUWLUH

2023 r.



Pabougas nmporpamma yae6Hoi muctuiuinasl OY .12 buosiorus pazpaborana Ha OCHOBE:

- denepallbHOTO roCy/1apCTBEHHOIO 00pa3oBaTeNLHOTO CTaHJapTa  CpEIHEro
npodeccuoHabHOr0 obpaszoBanus 1o npodeccun 08.01.28 Mactep OTACIOYHBIX CTPOUTEIBHBIX U
JEKOPATUBHBIX paboT, yTBEPXKICHHOTO NpHukazoM Munnpocsemenus Poccun ot 18 mas 2022 r. N
340;

- @ezepanbHOrO  TOCYJApCTBEHHOTO  O0Opa3oBaTEeNbHOIO  CTaHAApTa  CPEIHEro
npodeccuoHabHOr0 obpazoBanus 1o npodeccun 23.01.08 Crnecapp 1m0 PEeMOHTY CTPOUTEIBHBIX
MalIMH, yTBEPKACHHOI 0 pukazoM MuHnnpocsenienust Poccun ot 26.08.2022 N 774;

- Pexomenmamuii mo peanuzanuu cpegHero oémiero oOpa3oBaHUS B TMpeesiax OCBOCHHS
o0pa3zoBaTeNbHON MPOTPaMMBI CpeIHEro MPo(ecCHOHATBHOTO 00pa3oBaHus, HanpaBieHHbIe [TucbMmom
muHucTepcerBa npocsenieHus PO ot 01.03.2023 r. Ne 05-592.

- TpUMEpPHOH OCHOBHOW 0Opa3oBaTeNbHONW MPOrpaMMbl 1O TPO(PECCHU  CPEIHETO
npodeccuonanbHoro odpazoanust 08.01.28 Mactep OTIENOYHBIX CTPOUTEIBHBIX M JEKOPATHBHBIX
pabor;

- paboyero y4eOHOro IjIaHa OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl TI0 IPOdECCHH CPeTHETO
npodeccuonanbHoro oodpazobanus 08.01.28 Mactep OTHENOYHBIX CTPOUTEIBHBIX M JIEKOPATHBHBIX
pabort

- TpPUMEPHOM OCHOBHOH 0Opa30BaTeNbHOW MpOrpaMMBbl MO NPOPEcCUu  CpPeaHEro
npodeccuonanbHOro oopazoanus 23.01.08 «Crnecapp 10 peMOHTY CTPOUTEIHHBIX MAITUH;

- pabouero yueOHOro MmiiaHa OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl IO MPOPECCHH CPETHETO
npodeccuoHanbHOro oopazoanus 23.01.08 «Crnecapb 1Mo peMOHTY CTPOUTETBHBIX MAIITAH)

- TPUMEpPHOH mporpammsl 00meo0pazoBaTeNbHON yueOHOM aucuuIuMHbl «buonorus» mis
npodeCCHOHAIBHBIX 00pa3oBaTeNbHBIX oOpranu3amnuii, (Pekomenmoano ®I'BOY IO «WPIIO» B
KauecTBE MPUMEPHOM MPOTpaMMBbI JJIs pealli3alii OCHOBHOW MpodeccroHabHON 00pa3oBaTeIbHOM
nporpamMm CIIO Ha 0a3e OCHOBHOro oOIIEro 0Opa3oBaHUS C TOJYYCHHEM CpPEIHEro OO0IIero
obpazoBanus. [Iporokon Ne 14 ot 30 HosiOpst 2022r.)

Opranmzauus-paspadoruuk: [AIIOY CO «ConuanbHO-podeccnoHaNbHBINA TEXHUKYM «CTPOUTENB

Pa3paboTumnkm:
JLA. KpaBuenko, meroauct 1KK;
3.M. Unbskuna, npenonasatens BKK.
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1. IACIIOPT IPOT'PAMMBbI YUEBHOM JUCIIUILIUHBI
OY /.12 BUOJIOI'UA

1.1. OobsacTh NPUMEHEHUS POrPaAMMBbI

[Iporpamma yueOnoit amucrumimael «OY .12 buonorus» sBAsSeTCS dYacThblO OCHOBHOM
00pa30BaTeNpHON MPOrpaMMbl  CpPEeIHEro MpoQeCcCHOHANBHOIO Oo0pa3oBaHus MO0 Mpodeccusm
«08.01.28 Macrtep OTAECNOYHBIX CTPOUTEIBHBIX U JIEKOPATUBHBIX pado™» u «23.01.08 Crnecapsr 1o
PEMOHTY CTPOMTENBHBIX Mamuuy, peanusyembix B IAIIOY CO «ConmanbHO-npodeccnoHaIbHbIHN
texuukyMm « CTPOUTEJIby»

1.2. MecTo AMCUMIJIMHBI B CTPYKTYpPe OCHOBHOW NMpodeccHoHAJIbLHOH 00pa3oBaTe/IbHOM
NMpPorpamMmsbI:
VYuebnas muctumumHa «OVY][.12 buonorus» BXOIUT B OCHOBHYK) YacTh MPEIMETOB
obmeobpaszoBarenpHoro nukia — b.00 O6meobpazoBaTenbHBIN ITUKT (0a30BBIN).

1.3. Lleqin 1 mu1aHupyeMble Pe3yabTAThl OCBOCHHMS THCIUIIIHHBI:

Heab: QopmupoBanue y CTYIEHTOB TMPEACTaBICHUS O CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3allK )KUBBIX CUCTEM PAa3HOT'O paHra Kak OCHOBBI IPHUHSTHS PEIICHUH B OTHOIIEHUH 0ObEKTOB
KUBOU MPUPOABI U B MPOU3BOACTBEHHBIX CUTYAIIUAX.

3agaun:

1) chopmupoBaTh MOHMMAaHHME CTPOCHHUS, MHOrooOpa3uss M OCOOCHHOCTEW J>KMBBIX CHCTEM
Pa3HOro YpOBHSI OpraHMU3aluU, 3aKOHOMEPHOCTEN MPOTEKAaHUsI OMOJIOTUYECKUX MPOLIECCOB U SIBICHUM
B OKpYKAIOLICH cpefe, LEeJOCTHOM HAay4YyHOM KapTHHBI MHUpPa, B3aUMOCBA3UM U B3aMMO3aBUCHMOCTHU
€CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS ONpPENENSTh *XHUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAOIIOACHUS 32
HKOCUCTEMaMHU [UJIsl BBISIBJICHMSI €CTECTBEHHBIX M AQHTPONOICHHBIX H3MEHEHHH, MHTEPIpPETHPOBATH
pe3yabTaThl HAOJIOICHUH,

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHINNX OHOJOTHYECKHX SKCIEPUMEHTAIbHBIX
UCCIIEIOBAHM ¢ COOIIOZICHHEM MPaBUII O€30IIaCHOTO 0OpalleHus ¢ 00BbeKTaMU U 000PyA0BaHHEM;

4) pa3BUTh YMEHMs HCIIOJIb30BaTh HMH(OPMAIMIO OMOJIOTMYECKOTO XapakTepa M3 pa3IMyHbIX
HCTOYHUKOB;

5) copmMupoBaTH YMEHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH NESTEIHLHOCTH 110 OTHOLICHHUIO K
OKpY’KaIOIIeH cpejie, COOCTBEHHOMY 37I0pPOBbIO; OOOCHOBBIBATH M COOJIONATh MEphl MPOGUIAKTUKH
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHHUE 3HAYUMOCTH JOCTHIKEHUN OMOJIOTHYECKON HAYKH U TEXHOJIOTHH B
MPAKTUYECKONW JESTEIbHOCTH YeJOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOTHA.



1.2.2. Ilnanupyembie pe3yJbTAThI 0CBOEHHS 0011e00pa3oBaTebHON TUCHUILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Kon u HaumenoBanue
(popmupyembIx
KOMIIeTeHITU A

[InanupyemMble pe3yjbTaThl 0CBOEHHUS THCIUNIHHBI

O6mme!

JMcuuIMHAPHbIE?

OK 01. Beibupatp
CIOCOOBI pelieHus 3a/1a4
npohecCHOHABLHOM
JEATEILHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

B yacTu TPy10BOr0 BOCIUTAHUS:

- TOTOBHOCTb K TpYyAYy, OCO3HaHHE LEHHOCTH MAacTepCTBa,
TPYIOTIO0HE;

- TOTOBHOCTh K aKTHBHOW JESATENILHOCTH TEXHOJOTUYECKOW U
COLIMAJIbHOW HAamNpaBlIE€HHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATD,
IUTAHUPOBaTh M CaMOCTOSITENIbHO  BBIIOJHATH  TaKylo
NEeSITEIbHOCTD;

- UHTEpeC K pa3Iu4yHbIM cdepaMm  mpodecCHOHATHLHON
NESITEIIbHOCTH,

OBnaneHre yHUBEPCAIBLHBIMH YyYE€OHBIMU TTO3HABATEIHHBIMU
JEUCTBUSIMU:

a) 0a30BbIe JIOTHYECKHe JIeiiCTBHUS:

- caMoCTOSTeNbHO (OpPMYyIUPOBATh M  aKTyaJIU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK WM OCHOBAHUS IS
CpaBHEHHSI, KJIaCCU(PUKALUU U 0000IICHHUS,

- ONpeneNsTh UENH NAeATEIbHOCTH, 3aJaBaTh HapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIBIATh  3aKOHOMEPHOCTH ¥  TMPOTHBOPEUYUs B
paccMaTpuBaeMbIX SIBJICHUSX;

c(OpPMUPOBAHHOCTh 3HAHHA O MECTE U POJIM OUOJNOTHH B
CUCTEME Hay4HOTO 3HaHUs; (PYHKIIMOHAILHON IPaMOTHOCTU
YeNIOBEeKa /ISl PEIICHUS )KU3HEHHBIX MPOOIeM;

COPMHPOBAHHOCTh YMEHHSI PAaCKpBIBaTh  COJIEPIKAHHE
OCHOBOITOJIATAIONIMX OMOJIOTHYECKUX TEPMUHOB U TTOHSITHIA:
KM3Hb, KJIETKA, TKaHb, OPTaH, OPTaHW3M, BUJ, TTOIMYJISIIHS,
JKocHucTeMa, OworeHo3, Omocdepa; merabomusm (oOMeH

BEIIECTB W  MpEBpallleHue  DJHEPruM),  TrOMeocTa3
(camoperynsiiusi),  OMocuHTE3  OenKa,  CTPYKTypHas
OpraHu3aIus KHUBBIX CHCTEM, TMCKPETHOCTD,

CaMOpETYJISILIUS, CaMOBOCIIPOM3BEICHUE (PENpPOAYKIIHS),
HACJIEJICTBEHHOCTb, HW3MEHYHUBOCThb, 3HEPro3aBHUCHMOCTb,
POCT U pa3BUTHE, YPOBHEBAsI OPraHU3ALNS;
cOpMUPOBAHHOCTh YMEHHUSl PacKphIBaTh COJEp)KaHUE
OCHOBOIIOJIATAIOMIUX OHOJIOTUYECKUX TEOpUH M THUIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXOKICHUS )KU3HU U YEJIOBEKa;

c(hOpMUPOBAHHOCTH yMEHUs pacKpbIBaTh
OCHOBOITOJIAraroIue OMOJIOTUYeCKHe 3aKOHBI u
3akoHomepHoctd (I Mengens, T. Moprana, H.N.

! VxassiBatorest tmunocTHEIE 1 MeTanpenmeTHeie pe3yipTaTsl u3 ®I'OC COO (B mocneaneit pexakunu ot 12.08.2022), popmupyemsie 00meo0pa3oBaTeIbHON JUCIATUTHHON

2I[I/ICuI/IHnI/IHapHLIe (npenmeTHbIe) pe3yibTaThl yKasbiBaroTcs B coorBeTcTBHM ¢ PT'OC COO (B nmocnenueit penakiuu ot 12.08.2022)




- BHOCUTH JACATCIIBHOCTD, OLICHUBATh

OeJIsaM, OLICHUBATH PUCKHU

KOPPEKTUBHI B
pe3yabTaToOB

MTOCICACTBHI ACATCIHHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIJICHUE TIPU PEIICHUH YKU3HCHHBIX

COOTBETCTBHC

npobiem

0) 0a3oBbIe HccIeN0BaATEIbCKHIE 1eHCTBUSA:

- BJIaJIETh HaBBIKaMU Y4eOHO-HCCIIEIOBATENIBCKON M TIPOEKTHOM
NESITEIIbHOCTH, HaBBIKAMU Pa3pelieHus mpooiiem;

- BBISIBIATE MPUYUHHO-CIICACTBEHHBIE CBSI3HU u
aKTyaJIM3UpOBATh 3a/lady, BBIABUTaTh THUIOTE3y €€ pPEIICHUS,
HaXOJUTh apryMeHThI TS JIOKa3aTelIbCTBA
YTBEPKJICHHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEUICHUS;

- AQHAJIU3UPOBATh IIOJYUCHHBIEC B XOAC PCIICHHUA 3aJadu

CBOHUX

pGSYJ'IbTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBAThL HUX I[OCTOBepHOCTB,
HpOI‘HOBI/IpOBaTB NU3MCHCHHUEC B HOBBIX YCJ'IOBI/IHX;

- yMeTb HepeHOCI/ITb 3HAHUS B HO3HaBaTeJ'IBHYIO 148
MPAKTUYECKYIO0 00JIACTH KUZHEIEATEIILHOCTH,

- yMeThb HWHTCTPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOTbI
U pCIICHHUS;

- CHOCOOHOCTH HX HCIIOJIB30BAaHUS B II03HABATEIILHON U
COIMAJIBHOM MPAKTUKE

Bagsunosa, 3. I'ekkens, . Mrostepa, K. bapa), rpanuiisr ux
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

IpUOOpPETEHUE OIbITa MPUMEHEHHs] OCHOBHBIX METO/IOB
HAyyHOTO  TIO3HAHMS, MCIOJb3YeMbIX B  OHOJIOTHU:
Ha6JIIOI[eHI/I$I U OIKMCAHUSA KUBBIX CHCTCM, IPOLECCOB U
SIBJICHUW; OpTraHU3alMM M TMPOBEACHUS OHOIOTHYECKOro
SKCIICPUMCHTA, BBISIBJICHUA

BBIABHUKCHU A TUIIOTEC3,

3aBUCHUMOCTH MCIKIOY

0OBSICHEHUS TIOJTYYCHHBIX PE3yNbTAaTOB U (HOPMYITUPOBAHUS

HCCIICAyCMbIMHA BCIMYMWHaAMU,
BBIBOJZIOB C HCIOJb30BAaHUEM HAYYHBIX MOHSITHH, TEOPUH U
3aKOHOB;
c(hopMUPOBAHHOCTH
NPU3HAKH BUPYCOB,

YMEHHUSI BBIJICIATh CYIIECTBCHHBIC
KIETOK TPOKapuOT U JYKapHoT;
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPTaHU3MOB, BHUJIOB,
OMOreoeHO30B U HIKOCHCTEM; OCOOEHHOCTH MPOIIECCOB
oOMeHa BEMIECTB W TMPEBpAIllEHUs DSHEPrUU B KIIETKE,
doTocuHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPECHUS, Pa3BUTHS
U Pa3MHOXCHHS, WHIMBHIYaTbHOTO PA3BUTHUS OpPraHU3Ma
(oHTOTEHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, E€CTECTBEHHOTO
otbopa, BHJ1000pa30BaHMsI, MIPUCITIOCOOJICHHOCTH
OpPraHU3MOB K cpele OOWTaHWs, BIHSHHUS KOMIIOHCHTOB
OKOCHCTEM, AHTPOIOTCHHBIX HM3MEHEHHH B OJKOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB U TpPEBpallCHUE
sHEepruu B Ouocdepe;

c(hOpMUPOBAHHOCTh ~ YMEHHUS  pEIIaTh  OWOJOTHYECKHE
3aJ]aui, COCTaBJISITh TEHOTHITMYECKUE CXEMbl CKPEIIMBAHUS
JUTSL pa3HbIX TUTIOB HACJICOBAHUS TIPU3HAKOB Y OPTaHU3MOB,
COCTAaBIIAITh CXEMBI TIEPEHOCAa BEUIECTB W DHEPIUU B




9KOocHUCTeMax (IIENMU MUTAHUs, TTUIIEBBIC CETH )

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEICTBA
MOWCKA, aHAN3a U
UHTEPIpETANN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHEHMS 32/1a4
npodeCCHOHATBHON
JESITEIIbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DAa3BUTHS HAyKH U OOILIECTBEHHOU

KyJIbTYD,
MecTa B

IMPAKTHUKHU, OCHOBAHHOI'O Ha JAuajiore
CHOCO6CTBy1~OI_HeFO OCO3HaHUIO

MOJIUKYJIBTYPHOM MUPE;

CBOCT'O

- COBEpILEHCTBOBAaHUE SI3bIKOBOM W YHUTATEIbCKON KYJIBTYpHI
KaK CpeACTBa B3aUMOJCHCTBUS MEXIy JIOJbMU M TO3HAHUA
MUDA;

- OCO3HAaHUEC ILCHHOCTHU HaquOfI ACATCIBbHOCTH, I'OTOBHOCTH
OCYHICCTBJIATDH IMPOCKTHYIO u HCCICAO0BATCIILCKYIO
ACATCIIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBJIaI[GHI/Ie YHUBCPCAIbHBIMU y‘IGGHBIMI/I IIO3HAaBaTCIIbHBIMU
NEUCTBUSIMU:

B) padota ¢ ungopmanueii:

- BJIaJICTh HaBBIKAMU TMOJY4YEHUS UH(DOpPMALMU U3 UCTOUYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILIECTBIIATH MOUCK, aHAJIHU3,
CHCTEMAaTH3alMI0 U MHTEPIPETANI0 HHPOPMALUU PA3ITUUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

- co3JaBaTh TEKCTHl B PAa3NUYHBIX ¢opMmarax ¢ ydeToM
Ha3HaueHUs HMH(OpManMM M IENEBOW ayIUTOpPHM, BHIOUpas
ONTUMAJIbHYIO (JOPMY MPEICTaBICHUS U BU3yalu3alliu;

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIUH, €e
COOTBETCTBHUE MPABOBBIM U MOPaIbHO-ITHUYECKUM HOpPMaM;
CpeacTBa
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PCIICHUU KOTHUTHUBHBIX,

- UCIOJIb30BaTh MH(OPMALIMOHHBIX u

KOMMYHHKATHBHBIX n OpTraHHU3allMOHHBIX 3aga4 C

cOPMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  OILICHUBATH

UHPOpMaLIKIO OMOJIOTHYECKOTO COIEPIKAaHU, BKIIOYAIOIIYIO
3HaHUS W3 HCTOYHHUKOB

MCCBAOHAYYHBIC Pa3IMIHbIX

(cpencTBa MaccoBOi HMH(OpPMALUMHU, HAYYHO-TIOMYJISIPHBIC

MaTepHuaibl); HHTEPIPETHPOBATH  ITHUYECKHE  ACHEKTHI
COBPEMEHHBIX HCCIICIOBAaHUA B OHOJOTHUH, MEIUIMHE,
OMOTEXHOJIOTHH; paccMaTpuBaTh TJI00aTbHBIC

AKOJIOTUYECKHE TPOOJEMBbI COBPEMEHHOCTH, (HOPMHPOBATH
110 OTHOIIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

c(OpPMHUPOBAHHOCTh ~YMEHUH  CO3/1aBaThb COOCTBEHHBIC

INMCbMCHHBIC u YCTHBIC COO6H.I€HI/I$I Ha OCHOBC

Ouonornyeckoil MHGOpMAMKU U3 HECKOJBKUX HCTOYHHKOB,
IPaMOTHO MCIOJIb30BATh MOHATHHHBIN anmapar 0M0JI0ruu




coOroIeHreM TpeboBaHM PTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYypcOCOepeKeHHUs, IPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

- BJIQIETh HaBBIKAMHU PACIIO3HABaHMS U 3aLIUTHI MH(OpMaIUH,
UHPOPMALMOHHOM 0€30MaCHOCTH JIMYHOCTH

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATh u
paboTath B KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIAJICHUE HaBBIKAMH y4e0HO-HCCIEeI0BATEbCKOM,
MPOEKTHOU M COLIMATIbHOM JEATEIIbHOCTH;

OBaaeHne  yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
NeHCTBUSIMU:

0) coBMecTHasl JeATeJbHOCTD!
- NOHMMaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOH H
WH/MBUYaIbHOM paboThI;

- IIPUHUMATH COBMECTHOM

noeiaun ACATCIIbHOCTH,

OpraHM30BBIBATH W KOOPAMHUPOBATH JEMCTBHUS IO €€
JOCTHKEHUIO: COCTABJIATH IUIAH NEUCTBUM, paCIPENeaTh POIU
C y4eToM MHEHHMH YYaCTHHUKOB O0OCYXIaTb pPe3yJbTaThl
COBMECTHOM pabOTHI;

- KOOpIMHMPOBATH U BBINOJHATH pabOTy B  YCIOBMSX
pealbHOTO, BHPTYaJIbHOTO U KOMOHMHUPOBaHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIATh IO3UTUBHOE CTPATETHYECKOE IIOBEICHUE B
pa3IUYHBIX ~ CHUTyalUsX,  MpOSBIATb  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBnagenne YHHBepCaJbHbIMHU

NeUCTBHUAMM:

peryJIiTHBHBIMH

') IPUHSATHE CeOs U APYTrUX JIOJei:
- TPUHUMATh MOTHBBI M AapryMEHThl JpYruX JoJed mpu

IpUOOpETEHUE OIbITa MPUMEHEHHs] OCHOBHBIX METO/IOB
HAyYHOTO  TIO3HAHUS, HCIOJb3yeMbIX B  OHOJOTHH:
HAOJIIO/IEHUS U OINMCAHUS JKUBBIX CHUCTEM, IPOIECCOB U
SBJICHUW; OpTraHU3allMM ¥ TMPOBEACHUS OHOIOTHYECKOrOo
SKCHEpPUMEHTa,  BBIABWKECHMSI  TUIIOTE3,  BBISBICHUS
3aBUCHUMOCTH  MEXJIY  HMCCIECIyEeMBbIMH  BEJIMYHMHAMH,
00BSICHEHUS MOJYUYEHHBIX PE3yJbTaTOB U (POPMYIHUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUYHBIX INOHATUN, TCOPUU U
3aKOHOB




aHaJIM3€e Pe3yNbTaTOB AEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOAEH HA OUINOKH;

- pa3BUBaTh CMOCOOHOCTH MOHUMATh MHUP C MO3ULUHU IPYroro
YeJI0BeKa

OK 07. ConelicTBOBaThL
COXPaHEHHUIO
OKPYXaIoIleH cpebl,
pecypcocOepereHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUU KIIMMarTa,
MPUHLIUIIBI OEPEKIUBOTO
MIPOU3BO/JICTBA,

a3 exTruBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

B 00s1acTH 3K0710rH4€CKOr0 BOCIIUTAHMS

- ¢(hOpMHUPOBAHHOCTH 3KOJOTUYECKOW KYJBTYpbl, TOHUMaHUE
BJIIMSIHUS COLIMAJIbHO-3KOHOMMUYECKHX MIPOLIECCOB HA COCTOSIHUE
IOPUPOJHONH M COLMAIBHOM Cpelbl, OCO3HAHME TJI00ATBLHOTO
XapakTepa 3KOJOrHYECKUX Mpodiem;

- IJIJAHUPOBAHUE U OCYIIECTBICHUE IECUCTBUH B OKPY KAIOLICH
cpele Ha OCHOBE 3HaHMUS IeJed YCTOWYMBOTO pPa3BUTHUSA
YEJI0BEYECTBA;
AKTUBHOE  HENPUITHE
OKpYXaloIleil cpeae;

JNEUCTBUMA,  TPUHOCAIIUX  Bpen
- YMEHHE NPOTHO3UPOBATH HEOJIArONPHITHBIE SKOJIOTUYECKHE

IIOCJICICTBYS TIPEANPUHUMAEMBIX JIEUCTBUM, IIPENOTBpaIlaTh

UX;
- pacliMpeHue  OmbITa  JEATEIBHOCTH  IKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHO-UCCIIeI0BATEIbCKOM,

IIPOCKTHOM ¥ COLMAIIbHOM NEATEIbHOCTU

COPMHPOBAHHOCTh  YMEHHS TPHUMEHSATh  TOJYYCHHBIC
3HaHUS JUISI OOBSICHEHUS OHOJOIMYECKHX IPOLIECCOB H
SBJICHUW, Ui TPUHSTHS TPAKTHUYECKUX pEIICHUH B
MIOBCEIHEBHOM KU3HU C 1IeNbI0 o0ecredeHns 6e30nacHOCTH
CBOETO 37I0POBbS W 370POBbSI OKPYKAIOIIMX JIFOJICH,
coOuIIO/IeHHsT 3710pOBOro o0pasza >KU3HU, HOPM TI'PaMOTHOTO
MIOBEJICHHUS B OKPY)KAIOIIEH NMPUPOIHOHN cpelie; TOHUMaHHe
HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHXKEHUI COBpEeMEHHOU
Owonornu W OWMOTEXHONIOTWH  UIi  paIMOHAIBLHOTO
IPUPOONOIB30BAHUS




2. CTPYKTYPA Y COJAEP) KAHHUE OBIIEOBPA3OBATEJBHOM IUCIIUILIVHBI

2.1. O0beM TMCHUIINHBI U BUAbI YUeOHOI padoThl

Buj yueOHoi padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NMPOrPaMMBbl JHCIUIITHHBI 72

B T.Y.

OcHoOBHOE co/lep:KaHue 72

BT. Y..

TEOpeTUIeCcKoe 00ydeHne 40
B T.4. IPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2

[IPAaKTUYECKUE 3aHATUS 20
B T.4. IPOo(eCCHOHATbHO-OPUEHTUPOBAHHOE CO/IEp)KaHNE 8

1ab0opaTOPHBIE 3aHATHS 4
B T.4. IPO(ECCHOHATEHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2

KonTpoasHnas padora 6

IIpomeskyTouHas arrecTanus (3a4er) 2




2.2. TemaTuyecKkMid IJIAH U COAEPKAHUE TUCIIUTIIMHBI

HaumeHoBaHue Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE H PO ecCHOHAIBLHO-OPMEHTHPOBAHHOE), Oo6bem | Dopmupyembie
pa3iesioB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3AHATHUS, IPUKJIATHONH MOAYJIb (IPH HAJTUYHNHT) 4acoB | KOMIETEeHUHH
1 2 3 4

Pasnea 1. Kinerka — cTpyKTYpHO-()YHKIMOHAJIbHASI ¢INHULA )KUBOT'0 18
Tema 1.1. OcHoBHOe cogep:kanue 2 OK 2
buoJsiorus kak Teoperuyeckoe o0yueHue: 2
Hayka. Oomas CoBpeMeHHBIE OTpaciau OMOJOTHYECKUX 3HaHUHN. CBsI3b OMOJIOTHH C IPYTUMHU HayKaMH: OMOXUMUSI,
XapaKTEePUCTHK |Ouodusmka, OMoHNKa, reHoreorpadus u ap. Posis 1 MecTo 6uosioruu B popMUpOBaHUN COBPEMEHHOM
a JKU3HU Hay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aIiy >XKUBo Matepun. OO0Ias XapaKTeprUCTUKa )KU3HU, CBOMCTBA

YKUBBIX CUCTEM. XMUMHUYECKUI COCTAB KJIETOK
Tema 1.2. OcHoBHOe cogep:kanne 6 OK-1
CTpyKTYypHO- TeopeTnueckoe o0yueHue: 2 OK-2
¢bynkumonaabH | Knerounast teopust (T. [lIsann, M. Illnetinen, P. Bupxo). OCHOBHBIE MTOJIOKEHUS COBPEMEHHOMN KJIETOYHOM OK -4
asl OpraHu3anus | Teopur. TUIBI KJIETOYHON OPraHU3alUN: IPOKAPUOTUYECKUI U DYKapUOTHYeCKNNA. OTHOKIETOYHBIE U
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTPOCHUE TPOKAPUOTUUECKOMN KIIeTKU. CTpOEHHE 3YKapUOTHUECKOU KIETKH.

Hexnerounsie popmel sxu3nu (BUpYCHI, 6akTeprodarn)

JlabGopaTopHble 3aHATHSA: 2

[TproGpereHure onpITa MPUMEHEHHSI TEXHUKHA MUKPOCKOITMPOBAHHUS ITPH BBITOJIHEHUH JIA0OPATOPHBIX padoT:

JlaGopaTtopHas

1. JlaGoparopHas pabota «CTpoeHue KISTKH (paCTeHHUs, ’KUBOTHEIE, TPUOBI) M KICTOYHBIE BKIIOYCHHS
(kpaxmaii, KapOTHUHOHUABI, XJIOPOILIACTHI, XPOMOILIACTHI)»

[ToaroroBka MUKpOTIpENIapaToB, HAOIIOCHUE C TTOMOIILI0 MUKPOCKOIIA, BBISIBIICHUE PA3IUYUN MEKITY

M3y4aeMbIMU 00beKTaMH, pOpMYIUpOBaHUE BHIBOJIOB

IIpakTuyeckue 3aHATHS: 2

Bupycuble u 0akTepuanbhble 3a0oneBanus. O01IKe TPUHILIUIIBI HCTIONIb30BAHUSI IEKAPCTBEHHBIX BEILIECTB.
OcobOeHHOCTH TPUMEHEHHsI aHTHOMOTUKOB. [IpesicTaBieHne YyCTHBIX COOOIICHHI C Mpe3eHTaIueH,
MOATOTOBJICHHBIX 0 MEPEYHIO HCTOYHUKOB, PEKOMEHIOBAaHHBIX MPEIO0/1aBaTeIeM
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Tema 1.3. OcHoOBHOe coep:kaHue 4 OK-1
CTpyKTypHO- TeopeTnueckoe o0yueHue: 2 OK-2
¢ynkuuonaabH | Xpomocomuas reopusi T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN HabOp KJIETOK, TOMOJIOTHYHbIE
ble (pakTopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TAIJIOUTHBIN U AUIUIONAHBIA HaOop. Hyknennossie kucioter: JIHK, PHK
HACJIeICTBEHHOC | HaXOXJCHUE B KIIETKE, UX CTpoeHHe U (PyHKUIMU. MaTpU4HbIE MPOIIECCHl B KIETKE: perIuKaIus, OMOCUHTE3
TH Oenka, perapanus. [ eHETHYECKU KO M €T0 CBOMCTBA

IMpakTHyecKue 3aHATHIA: 2

Pemrenue 3a1au Ha onpeeneHue Nocae0BaTeIbHOCTH HYKJIEOTHA0B, aMUHOKHUCIIOT B HOPME U B ClIydae

M3MEHEHUS MoCie10BaTebHOCTH HykiaeoTu10B JTHK
Tema 1.4. OcHoBHOE coaepxxaHHue 2 OK-2
Oomen BemecTB | Teopernueckoe odyueHmne: 2
H npeBpamenne | [Toustue MeTabOIN3M. ACCUMUIIALNAS U JUCCUMUIALUS — JIBE CTOPOHBI Meraboim3Ma. Tunsl oOMeHa
JHEPrum B BEIIECTB: aBTOTPOGHBIN U TeTepoTpodHbIN, a3p0oOHBIN U aHadpoOHbIN. [tacTuueckuii oOMeH. DOTOCHUHTE3.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHoOBHOe coep:kaHue 2 OK-2
AKu3HeHHBbIH TeopeTnueckoe o0yueHue: 2 OK -4
HUKJI KJII€TKH. KieTouHbIH 1IUKII, €T0 MEePHUOIDI. MwuTo3, ero cTaauu u MPOUCXOAIINE TPOLECCHI. buonornueckoe
MpuTto3. Meiio3 3HaueHue MuTo3a. Meiio3 u ero craauu. IloBenenne xpomocoM B merose. Kpoccunrosep. buonorunueckunii

CMBICJ Melo03a
KonTtpoabnas MonekyJIspHbII yPOBEHb OPraHU3aLUU KUBOTO 2
padora
Paznen 2. Crpoenne 1 pyHKUMH OPraHu3Ma 20
Tema 2.1. OcHOBHOe coep:kaHue 2 OK-2
Crtpoenue TeopeTnueckoe o0yueHue: 2 OK -4
OpPraHu3mMa MHoOrokieTouHble Oprann3mMel. B3anMoCBsI3b OPraHOB U CUCTEMBI OPIAHOB B MHOTOKJIETOYHOM OpTaHU3ME.

I'omeocTas opranusMa u ero nojAiepxKaHue B IMPOLIECCE KUZHEACATEIbHOCTH
Tema 2.2. OcHoBHOE conepxxaHue 2 OK-2
DopMbI Teoperudeckoe o0yueHue: 2
Pa3MHOKECHUS ®opMbl pa3MHOXKEHHUsI OpraHu3MoB. becrnosoe 1 mosioBoe pa3MHOKeHHe. Bupl 6ecroaoro pa3MHOKEHHS.
OPraHu3MOB [TonoBoe pazmuoxenue. ['amerorenes y ;kuBoTHbIX. CriepmaTorenes3 u oorete3. CTpoeHUE MOJOBbIX
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KJ1eToK. OII0gq0TBOPEHUE

Tema 2.3. OcHoOBHOe coep:kaHue OK-2
OnTorenes TeopeTnueckoe o0yueHue: OK-4
pacTeHuit, NHnuBuayansHOE pa3BUTHE OPraHU3MOB. DMOpHUOTeHe3 U ero craauu. [locTaMOprnoHaIBHBIN MTEPUO/I.
KMBOTHBIX H Craguu nocTaMOpHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4enloBeka. [IpsMoe u Hempsimoe pa3BUTHE.
YeJ10BeKa buonoruueckoe crapenue u cMepTb. OHTOre€HE3 pacTeHU
Tema 2.4. OcHoBHOE coaepxxaHue OK-2
3akonomepHocT | Teopernueckoe o0y4eHue: OK -4
U HacsieoBaHusl | OCHOBHBIC MTOHATHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens

(MOHOTHOpPHTHOE ¥ TOTUTHOPHUIHOE CKpelIBaHue). B3anMmoeiicTBrie reHoB

IIpakTuyeckue 3aHATHS:

Pemrenne 3amad Ha onpeeneHne BEpPOITHOCTH BO3SHUKHOBEHHS HACJIEICTBEHHBIX IIPU3HAKOB IIPU MOHO-,

IU-, TOJIMTUOPUIHOM M aHAJIU3UPYIOLIEM CKPEIMBaHNHU, COCTABICHHE TeHOTUITUYECKIX CXEM CKpEIIBaHUS
Tema 2.5. OcHOBHOe coiep:KaHue OK-1
Cueniennoe TeopeTnueckoe odyueHue: OK-2
HacjIel0BaHHu e 3akonbl T. Moprana. CuerieHHOe HaclieI0BaHue TeHOB, HapylIieHue cuerienus. Hacnenosanue
NPU3HAKOB MIPU3HAKOB, CIIETUICHHBIX C MOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemrenue 3aau Ha onpeneneHrue BEpOITHOCTA BO3SHUKHOBEHUSI HACIIEICTBEHHBIX MPU3HAKOB MPU

CUEIUIEHHOM HAcJIeJOBAaHNUHU, COCTABICHUE NT€HOTUITMYECKUX CXEM CKPEIINBaHUS
Tema 2.6. OcHOBHOe coiep:KaHue OK-1
3akonomepHocT | Teopernueckoe o0ydyeHHe: OK-2
U U3MEHYUBOCTH | I3MEeHUYMBOCTh MPU3HAKOB. BHU/Ibl N3MEHUMBOCTH: HACIEACTBEHHAs U HEHACIEACTBEHHAs. 3aKOH OK-4

TOMOJIOTUYECKHX PAAOB B HaciencTBeHHOU n3MeHunBocTH (H.M. BaBunor). MyTanmonHas Teopus
M3MEHYMBOCTH. Bupl MyTanuii u npruuuHbl UX BO3HUKHOBeHUs. Kapuotun uenoseka. HacinencrBeHHbie
3a0o0ieBaHuUs YellOBeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU YeoBeka. bone3nu ¢ Hacaen1CTBeHHOM
MPEAPACTIONO0KEHHOCTHI0. 3HAYEHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPAILICHUH U JICYCHUU T€HETUUECKUX
3a00JIeBaHUI YEeITOBEKA

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3ala4 Ha ONpPCACIICHUEC TUIlAa MyTAallUX MPH Iepcaauc HACICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
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TFCHOTUITMYCCKHUX CXEM CKPCIIUBAHUA

KonTpoabHas 2
paGota Crtpoenue u GyHKIIMH OpraHu3Ma
Paznen 3. Teopusi 3BoIIOIMHA 6
Tema 3.1. OcHOBHOe coep:kaHue 2 OK-2
HUcropus TeopeTnueckoe odyueHnue: 2 OK -4
IBOJIIUOHHOTO | [IepBrie 3BomonronHble kKonuenuuu (XK.b. Jlamapk, XK.JI. Brogdon). Isomonnonnas teopus Y. JlapuHa.
YueHHusl. CuHTeTn4ecKast TeOpHUs SBOJIIOLMH U €€ OCHOBHBIE IIOJIOKEHUS.
MHRPO3BOJHOIIH MHKpoaBomoumI. HOHyHHI_II/IH KaK 3JIEMECHTapHas CAUHHUIA DBOJIIOLNH. I'eHeTHueckue OCHOBEI YBOIIOIHU.
| DneMeHTapHbIe (PaKTOPHI 3BOMIONMU. EcTecTBEeHHBINH 0TOOP — HAMPABIAIOMINNA (PAaKTOP SBOIIOLUH.

Bunoobpa3oBanue Kak pe3ysibTaT MUKPOIBOIIOLUT
Tema 3.2. OcHoOBHOe coep:kaHue 2 OK-2
MakposBoawouu | Teopernueckoe o0yyeHHe: 2 OK -4
s Makponssomtorus. PopMbl 1 OCHOBHBIE HarpaBieHus: MakposBoronnu (A.H. Cesepiio). [Iytu
BosnukHOBeHMe | noctrmkeHus Guosorudeckoro nporpecca. Coxpanenne 6uopasHooOpasust Ha 3eMiie.
U pa3BuTHe ['unotessl ¥ TeOpUM BO3ZHUKHOBEHUS KU3HU Ha 3emuie. [1osiBIeHNEe MEepBhIX KIETOK U UX HBOJIFOLUS.
JKM3HHM Ha 3emJe IIpoxapuotsl 1 3ykapuoThl. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHME OCHOBHBIX

LIaPCTB 3yKapHOT
Tema 3.3. OcHoBHOE conepxaHue 2 OK-2
IIpoucxoxnenne | Teopernyeckoe odyueHnue: 2 OK -4
4eJI0BeKa — AHTponosiorus — Hayka o uyenoBeke. CucTeMaTH4ecKoe MoJI0KeHUe yeaoBeka. CXOACTBO U OTIUYHS
aHTpPONOreHe3 4eJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTaIUN aHTPOIOI'€HE3a. DBOJIIOLNS COBPEMEHHOT'O YEI0BEKa.

YenoBeueckue pachl M X €JUHCTBO. BpeMs 1 yTH pacceneHus 4YelIoBeKa 1o IUIaHETe.

[IpucnocoOaeHHOCTh Ye0oBeKa K Pa3HbIM YCIOBUSIM CPEIbl
Pazgea 4. Ixojorus 18
Tema 4.1. OcHoOBHOe coep:kaHue 2 OK-1
JkoJiornyeckue | Teopermueckoe odyueHue: 2 OK-2
¢dakTophI 1 Cpebl OOUTaHUSI OPraHU3MOB: BOJIHAS, HA3EMHO-BO3YIIIHAS, TOYBEHHAsS, BHYTPHOpPraHu3MeHHast. DU3HKO- OK -7

cpeabl XKU3HHU

XMUMUYECKHE 0COOEHHOCTH cpell OOMTaHusl opraHu3mMoB. [IpucnocoOienust OpraHu3MoOB K KHU3HH B Pa3HBIX
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cpenax. [lonstue sxonoruueckoro dakropa. Knaccudukarms sxonorndeckux dpaktopos. [IpaBuno
muanmyma 0. JInbuxa. 3akon Tonepantoctu B. [llendopna

Tema 4.2. OcHOBHOe coep:kaHue OK-1
Monyasiuust, Teopernueckoe o0yueHue: OK-2
coo01ecTBa, DKoslorndyeckast XapaKTepUCTHKA BH/IA M MOMYJIAIIMH. DKOJIOTHYECKast HUIIIA BUIa. DKOJIOTHIECKHE OK -7
IKOCHCTEMBI XapakTepucTuky nomysiund. CoolIecTBa U 3KOCUCTeMBI. brolieHo3 u ero cTpykrypa. CBs3u MexXIy

opranu3mMamu B OuorieHose. CTpyKTypHbIE KOMIIOHEHTHI SKOCUCTEMBI: TPOAYIIEHThI, KOHCYMEHTHI,

penyuenTsl. KpyroBopor BemecTB ¥ HOTOK 3HEPTUH B dKocucTeMe. Tpoduueckre ypoBHH

IIpakTHYecKkHe 3aHATHSA:

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENIN 3KOCUCTEMBI. bruomacca 1 mpoayKius. DKOJI0rHYecKHe

MUPaMHJIBI YUCEl, OMOMacchl U 3Heprun. [IpaBuiio mupaMubl SHEPTHH.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJJaHH 110 TIEPEHOCY BEIIECTBA U YHEPTHH B

IKOCHCTEMAX C COCTaBJICHUE TPOPHUUESCKUX TIeTIel ¥ MUpaMu] OMOMACChl U SHEPTHU
Tema 4.3. OcHOBHOe coiep:KaHue OK-1
buocdepa - TeopeTnueckoe o0yueHue: OK-2
rja06ajabLHas Buocgepa — xuBas o6010uka 3emin. Pa3Burtre npejcrabieHuii o 6uocdepe B Tpynax B.M. BepHaackoro. OK -7
KkoJiornvyeckast | O6nactu 6uochepsl u ee KOMIOHEHTHI. JKuBoe BemiecTBO Ouochepsl u ero GyHKIIUH.
cucrema 3aKOHOMEPHOCTH CylecTBOBaHMs Ornochepbl. OcodeHHOCTH OHOoChephl Kak II100aTbHOM SKOCHCTEMBI.

Jlunamuueckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BemmecTB 1 O0MOre0XUMHUYECKHUE IIUKIIBI.

I'moGanibHBIE HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE conepxaHue OK-1
Bausinue TeopeTuueckoe ofyueHue: OK -2
AHTPOMOTEeHHBIX | AHTPONOIeHHbIE BO3ACUCTBUS HAa OHOocdepy. 3arpsa3HeHUs KaK BU aHTPOIIOT€HHOTO BO3ACHCTBHSL. OK -4
(¢akTopoB Ha AHTpoToreHHbIe Bo3/eiicTBUs Ha aTMochepy. Bo3aelicTBus Ha ruapochepy. Bo3neiictBust Ha mutocdepy. OK -7
onocdepy AHTpOTIOTEHHBIE BO3JICHCTBUS HA OMOTHYECKHE COOOIIECTBA. YTIyOJIEHHO U3YYalOTCS OTXO/IbI, CBSI3aHHbBIC

C OTpeeNIeHHOM npodeccreil/CreuaTbHOCThIO

IIpakTuyeckue 3aHATHS:

[IpakTrueckoe 3ansTue «OTX0AbI MPOU3BOIACTBA»

*B Tom 4unciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJIePsKaHNe TPAKTHYECKOr0 3aHATHSA

[TpakTuueckoe 3anarue «OTX0IbI MPOU3BOACTBA». Ha 0ocHOBE (eepanbHOro KIacCU(PUKAIUMOHHOTO
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KaTaJiora OTXO/0B OIPEIEIISATh KIaCcC OMACHOCTH OTXO/IOB; arperaTHOe COCTOSIHUE U (PU3NYECKYIO (GOpMy
OTXOI0B, 00pa3yroIuXcs Ha pabodeM MecTe / Ha 3Tarax MpOU3BOJICTBA, CBS3aHHBIC C ONPEICIICHHON
npodeccueit/crnennaTbHOCTIO

Tema 4.5. OcHOBHOe coep:kaHue 4 OK-2
Baunsinne TeopeTnueckoe odyueHue: 2 OK -4
COMUAJTBHO- 3;[0p0BI>e M €I0 COCTaBJIAIOIINE. CDaKTOpBI, MOJIOKUTEIbHO U OTPULIATEIbHO BIMSIOIINE HAa OPTraHU3M 2 OK -7
IKOJOrHYecKuX | yenoBeka. [IpobiieMa TeXHOT€HHBIX BO3JICHCTBUI HA 310pPOBbE YETIOBEKA (3JIEKTPOMArHUTHBIE MO,
(daxkTopoB Ha OBITOBAsI XUMUSI, N30BITOUHBIC ITYMBI, pAJAHALINS U T.11.). AJIanTaiys opraHu3Ma 4eioBeka K gpakropam
370pOBbe oKpy>karotien cpezsl. [IpuHnume! hopMupoBanust 310poBbecOeperaroriero nopeacHus. dusnyeckas
JeJI0BeKa AKTUBHOCTbH U 3JJ0pOBbE. BUOXMMUYECKHE aCIIEKThl PAIlMOHAIIBHOTO MMUTAHUS

JlabopaTopHble 3aHATHSA: 2

Jlaboparopnast pabota Ha BEIOOD:

1.  JlaGopaTopHas pabota «YMCTBEHHas! pabOTOCIIOCOOHOCThY

OBnazieHre METO/IaMu OIpeIeNIeHHs TOKa3aTeNleil yMCTBEHHOM pab0TOCIOCOOHOCTH, O0BSICHEHHUE

MOJIyYE€HHBIX PEe3yJIbTaTOB U (HOPMYIHPOBAHHE BHIBOAOB (TMCHbMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX

MIOHATUN, TEOPUN U 3aKOHOB

2. JlaGopartopHas pabora «BnusHre aOnoTHYECKUX (PAKTOPOB HA YeNIOBEKa (HU3KHUE U BHICOKHE
TEMITEPaTyPHI)»

N3ydyenne MexaHM3MOB aJlaniTal[ii OpraHu3Ma YesloBeKa K HU3KUM M BBICOKUM TeMIlepaTypam U

00BSCHEHHE MOTYYCHHBIX PE3YyJIbTAaTOB U (HOPMYJIHUPOBAHUE BHIBOIOB (ITMCHbMEHHO) C UCIIOJIb30BAaHUEM

Hay4HBIX [IOHATUH, TEOPUHI U 3aKOHOB

*B Tom 4unciie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJlep:KaHNe J1a00paTOPHOIO 3aHATHS 2

B kadecTBe TpUTrTEpOB CHIKAIONINX PAOOTOCIIOCOOHOCTH UCTIONB30BATh YCIOBUS OCYIIIECTBIICHUS

npodeccCHOHAEHOM IeATENBHOCTH: IIIyM, TEeMIIeparypa, (u3ndeckas Harpy3Ka u T.JI.
KonTtpoabnas 2

Teopernueckue acreKkThl 3KOJIOTUH
padora
IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lePKAHUE (COAepPKaHNe PUKJIATHOTO MOYJIf)
Pazgen 5. buoJjsorus B JKM3HU 8 OK-1
Tema 5.1. OcHoOBHOe coep:kaHue 4 OK -2
buorexnonornn | Teoperuuyeckoe coxepKaHue: 2 OK -4
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B JKU3HHU
KAKI0r0

buoTtexHoOMOTHS Kak HayKa W MPOU3BOICTBO. OCHOBHBIC HAIIPABIICHUS COBPEMEHHOM OMOTEXHOJIOTHH.
Mertons! 0notexHoorun. OOBEeKTEl OMOTEXHOIOTMHU. DTHKA OMOTEXHOJIOTNYECKNX U T€HETUYECKUX
IKCIIEpUMEHTOB. [IpaBuiia morcka u aHam3a OMO3KOJIOrHIeCKON HH(POPMAITUY U3 PA3IMYHBIX HCTOYHHKOB
(HayuyHas 1 yueOHO-Hay4YHas JTUTEpaTypa, Cpe/IcTBa MaccoBOM MH(opMaluu, cetb UHTEpHET U IpyTHE)

IIpakTuyeckue 3aHATHS: 2

Keiicel Ha ananu3 nHGOpMAIIUK O HAYYHBIX TOCTHXKCHHUSIX B 00JaCTH T€HETUUECKUX TEXHOJIOTHH, 2

KJIETOYHOW WHXEHEPUH, MUIIEBbIX OMOTEXHOJIOTHA. 3amuTa Keica: mpecTaBlIeHne pe3yIbTaTOB PEeIICHUS

KEHCOB (BBICTYIUICHHUE C MIPE3EHTAITEH )
Tema 5.2.1. BHOTeXHOJIOTHHM B NPOMBIIIJICHHOCTH 4 OK-1
Tema 5.2.1. OcHOBHOe coep:kaHue 4 OK -2
buorexHonornu | [IpakTu4yecKue 3aHATHS: 4 OK -4
B PazButre npomMeIIeHHOW OMOTEXHOJIOTHN U €€ IPUMEHEHHUE B KU3HM YEJIOBEKA, TIOWCK U aHAIN3 2
NPOMBIIIIEHHOC | 1y dyopmarny U3 pa3TMYHBIX HCTOYHNMKOB (HAayuHas M yueOHO-HayuHas JIUTepaTypa, CPeiCTBAa MACCOBOM
™ nHpopMmanuu, cetb UHTEpHET U ApyTHE)

Keticpl Ha ananu3 nHpOpMALUK O Pa3BUTUH MPOMBIIIICHHON OMOTEXHOJIOTHHA (TI0 TpyIam)

3ammra kefica: [IpeacraBieHue pe3ybTaToB PEMICHHS KeHCOB (BBICTYIUICHHE C TTPE3CHTAIINEH )
IIpome:xxyToyHa 2
sl aTTecTanus Mo | 3a4er
AUCHUILINHE
Bcero: 72
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3. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI TINCHUTIJIMHBI

3.1. TpeOoBaHMsA K MMHHMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0
Peanu3zanus nporpaMmsl AUCHUILIMHBI TpeOyeT HAIN4Ms yueOHOro kabuHera «buonorun».

O6opyaoBaHue yueOHOTO KaOHWHETA:

- pabourie MecTa /il 00y4JaroIIUXCsl, CTYIEHTOB | MIPETNoaBaTelis, ay JMTOPHAs JOCKa;

- KOMIUIEKT y4eOHO-METOIMYECKOW JOKyMEHTAIuu (y4eOHUKH M y4eOHBIE MOCOOMS, KapTOUKH-
3a/laHus, KOMIUJIEKTBI ~ TECTOBBIX  3a/JIaHUM, JJCKTPOHHAs  CIPaBOYHO-ydeOHAs  JUTepaTypa,
MYJIbTUMEANIHBIE 00yUaIone MPOorpaMMbl);

- HaTJISITHBIC TTOCOOHSI (CXEMBI, TA0IHIIBI, U300pa3UTENbHBIC U HATYPAIbHBIE TOCOOHS);

- ABTOPCKUI KOMIUJIEKT KOMITbIOTEPHBIX MTPE3CHTAIINMN.

TexHUYEeCKUE CpeacTBa OOYUCHHUS:
- KOMIBIOTEpP, MPUHTEP, MPOEKTOP, MPOTrPaMMHOE OOecCrieueHrne OOIero u npodeccnoHaIbHOTO
Ha3HAYEHMS,
- KOMIIJICKT yqe6H0 — MGTOﬂquCKOﬁ ,Z[OKyMeHTaLII/II/I,
- METOONYECKUE ITOCOOHUS.

3.2. UudopmanunonHoe odecriedyeHue 00yuYeHust
Ilepeyenb pexomMeHayeMbIX y4eOHBIX H3AaHuii, UHTepHeT-pecypcoB, JONOJHUTEIbHOM
JIMTEPATyphI
s cryieHTOB
- benges J1. K., Ipmvmun I'.M., Ky3unenosa JI.H. u n1p. buonorus (6a3oBsrii ypoBens). 10 kmacc. —
M., 2014.
- Honnera A.1O. buonorus. Beck mkonbpHBIN Kype B cxemax u Tabnumax. — M., 2014,
- Jlyxatkul A. C., Pyuun A. b., CunaeBa T. b. u ap. buonorus ¢ ocHOBaMH 3KOJIOTHH: YIEOHUK /IS
CTYyJI. yUpeXACHUH BhICII. 0OpazoBanus. — M., 2014.
- Mamonros C. I'., 3axapos B. b., Ko3znosa T. A. buonorus: yaeOHUK IS CTY. yUpEKACHUN
BBICII. 00pa3oBanus (OakanaBpuar). — M., 2014.
- Huxwurtunckas T. B. buonorus: kapManHbIii cripaBouHuk. — M., 2015.
- Cusornazos B. U., Aradonosa U. b., 3axaposa E. T. buonorus. O6mas 6uosiorusi: 6a30BbIit
ypoBeHsb, 10—11 knacc. — M., 2014.
- Cyxopyxkoga JI. H., Kyumenko B. C., IBanoBa T. B. buonorus (6a3oBsriii ypoBens). 10-11 kmacc.
— M., 2014.
- buonorus: B 2 1. / mox pea. H. B. fApsiruna. — M., 2010.
- buonorus: pykoBOACTBO K MPaKTHYECKUM 3aHATUAM / Tox pex. B. B. Mapkunoit. — M., 2010.
- Hapsun Y. Counnenus. — T. 3. — M., 1939.
- [Mapsun Y. IIpoucxoxnenue Bugos. — M., 2006.
- KoOpmsHckuit B. A. ®unocodust 3xoyoruu: KpaTkuid Kypc: ydel. mocodue s By30B. — M.,
2010.
- Opmosa D. A. Mctopust aHTPOIOJIOTHYECKUX YUEHUH: y9eOHUK 111 By30B. — M., 2010.
- Ilexos A. II. buonorus, reneruka u napasuronorus. — M., 2010.
- YeoOwmmes H. B., I'punera I'. I'. buonorus. — M., 2010.

HNuTepHeT-pecypcenbl
- www. sbio. info (Bcs 6uonorus. CoBpemeHHast OM0JIOTHSI, CTaThH, HOBOCTH, OMOIHOTEKA).
- www. window. edu. ru (EguHoe okHO mocTyma K oOpa3oBaTelbHBIM pecypcam HMuTepHeTa 10
OHMOJIOTHH).
- www.5ballov. ru/test (Tect mist abUTYpHUEHTOB IO BCEMY IIKOIBHOMY Kypcy OMOJIOTHR).
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www. vspu. ac. ru/deold/bio/bio. htm (TenekomMMyHUKalMOHHBIE BUKTOPUHBI MO OHOIOTHU —
9KOJIOTUH Ha cepBepe BOpOHEIKCKOT0 YHHBEPCHUTETA).

www. biology. ru (buonorust B OTkpbsiToM Kosiemxke. CaiT coep>KUT 3JEeKTPOHHBIN yu4eOHUK 110
ouosorun, On-line TecTHI).

www. informika. ru (O7eKTpoHHBII y4eOHUK, OOIBIION CIIMCOK HHTEPHET-PECYPCOB).

www. nrc. edu. ru (buomormueckass kaptuHa wmupa. Pa3ngen KoMmmbIOTEpHOTO ydeOHHUKa,
paspaboTaHHOro B MOCKOBCKOM TOCYIapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).

www. nature. ok. ru (Penkue m umcdeszaromue >XUBOTHBIE Poccun — MpoOeKT DKOJOTHYECKOTO
uentpa MI'Y um. M. B. JlIomoHOCOBa).

www. kozlenkoa. narod. ru ([[is Tex, KTO yuyuTCs caM W YUYUT JIPYTUX; OYHO M JUCTAHIIMOHHO,
OMOJIOTUH, XUMUH, TPYTHM MIPEAMETaM ).

www. schoolcity. by (buomnorust B Borpocax u oTBeTax).

www. bril2002. narod. ru (buonorus ans mkonbHUKOB. Kparkasi, KOMOakTHasi, HO JTOCTaTOYHO
noapoOHas wuHpopMmaruss 1o paszmenam: «OOmas Ouonorus», «boraHukay, «30070THY,
«YenmoBek»).
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBHON

TV CHATIIAHBI

KonTpoar wu

OlleHKA pE3yJbTaTOB OCBOCHHUS  OO0IIeco0pa30BaTEIbHON  TUCIUTLIAHBI

PacKpBIBAIOTCSI 4epe3 AUCUUIUIMHAPHBIE pe3yJIbTaThl, HalpaBlieHHble Ha (OPMUPOBAHHE OOIIUX U

npodecCHOHATBHBIX KOMIIETEHIIUH 0 pa3/iesaM U TeMaM CO/Iep)KaHusl ydeOHOro MaTepHara.

Oo0masn
KOMIIETeHLUS

Paznen/Tema

Tun oneHoOYHBIX MEepPONIPUATHI

Pa3zgen 1. Kiierka —
CTPYKTYPHO-
(pyHKIIHOHAIbHAS eIMHUIA
JKMBOT0

KontponbHas padota
«MoJiekynsipHbIil YpOBEHB
OpraHH3aIlH KUBOT0»

OK 02

buonorus xak Hayka. O0rmias
XapaKTePUCTHKA JKU3HH

3arnoaHeHne TaOIUIBI C OMMCAaHUEM
METOJ0B MHUKPOCKOTIMPOBAHHMS C X
JIOCTOMHCTBAMU M HEOCTATKAMH.
3anosHeHue TadauIbl « BKiTam yaeHbIx
B Pa3BUTHE OUOJIOTUNY

3anoHeHUe CPaBHUTEIHLHOM TaOIUIIbI
CXOJICTBA U Pa3Iu4Hil >KMBOTO U HE
JKHBOT'O

OK 01
OK 02
OK 04

CtpyKTypHO-(GyHKIIHOHATIbHAS
OpraHu3alys KIeToK

OnenuBaemas IUCKyCcCcus IO BOIIpocam
JIEKIUHU

Pa3paboTka MEHTaTbHON KapThI 11O
KJ1acCU()UKALMU KJIETOK U UX CTPOCHUIO
Ha TPO- U PYKaApUOTHUECKUX U 110
LIapCTBaM B MUHHM Tpymmax
Brinonnenue u 3amuTa 1a60paTopHbIX
pabor:

«CTpoeHue KiIeTku (pacTeHus,
KUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKJIIOUEHUS (KpaxMmai, KapOTHHOUBI,
XJIOPOIUIACTHI, XPOMOILJIACTBI)»
[IpakTuueckoe 3austue. [Ipencrapnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTaIHEeH,
MOATOTOBJIEHHBIX IO MEPEUHIO
HUCTOYHUKOB, PEKOMEH/IOBAHHBIX
npernojaBaTesieM

OK 01
OK 02

CtpykTypHO-(hYHKIHOHATIHHBIE
(akTOpB! HACTIEICTBEHHOCTH

OpOHTAIBHBIN ONIPOC

Pa3zpaboTtka rioccapust

Pemenwue 3anay Ha onpeneneHue
MOCIIE0BATEIHLHOCTH HYKJICOTH/IOB,
aAMUHOKHCIIOT B HOPME U B CIIy4ae
W3MEHEHHUS MOCIIeI0BATeIbHOCTH
nykieotuaos JHK

OK 02

OOMEH BEILECTB U
MpEeBpaIleHIe YHEPTUU B KIICTKE

OpOHTAIBHBIN ONIPOC

3anoHeHUEe CPaBHUTEIHLHOMN TaOIUIIbI
XapaKTEPUCTHK TUTIOB OOMEHa
BCIISCTB
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OK 02
OK 04

JKW3HEHHBIA UK KIIETKH.
Muwurto3. Meiio3

OOcyxeHne o BOnpocam JIeKIHN
Pa3paboTka neHTbI BpeMEHU
’KM3HEHHOTO [IUKJIA

Paznen 2. Ctpoenne u
GyHKIuM opranuzma

KonTtponsnas padora “Ctpoenue u
GbyHKIMH opranu3Ma’

OK 02
OK 04

CtpoeHue oprannuzma

OueHuBaemas JUCKyCCUs

Pa3paboTka MEeHTaTbHON KapThI
TKaHEeW, OpraHOB U CUCTEM OpPraHOB
OpraHu3MOB (pacTeHusl, ’KUBOTHBIE,
YEJIOBEK) C KPAaTKOW XapaKTepHUCTUKOU
X QYHKIHIA

OK 02

DopMBbI pa3MHOKEHUS
OpraHu3MOB

®poHTaTBHBINA OMTPOC

3anonHeHne TabIMIIbI ¢ KPaTKOH
XapaKTEePUCTHUKOM U mpuMepamu GopM
Pa3sMHOXEHHS OPTaHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHH, ) KUBOTHBIX
1 YeTI0BeKa

Pa3paboTka 1eHTHI BpeMEeHHU C
XapaKTEPUCTUKOM TallOB OHTOICHE3a
OTJEJIbHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKA 110 MUKPOTPYTIIIAM
Tect/ompoc

CocraBieHne KU3HEHHBIX [IUKJIOB
pacteHuii no otaenaM (MOXOBHUIHBIE,
XBOILEBUIHBIE, TAIIOPOTHUKOBUIHBIE,
rOJI0OCEMEHHBIE, TOKPBHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTHU HACIEAOBaHUS

PaspaboTka rioccapus
®poHTaTBHBINA OMPOC

TecT no Bompocam JIeKIuu
Pemenue 3anau Ha onpezencHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIICTBEHHBIX IPU3HAKOB IpU
MOHO-, IU-, TIOJIMTUOPUTHOM H
aHAJM3UPYIOIIEM CKPELIMBAHU,
COCTaBIJIEHHE TeHOTHITMYECKHX CXEM
CKpELIMBaHUS

OK 01
OK 02

ClIeIUIEHHOE HACIEIOBAHUE
MIPU3HAKOB

Tecr

Pa3zpaboTtka rioccapus

Pemenwue 3anay Ha onpeneneHme
BCPOATHOCTU BOSHUKHOBCHU
HAaCJICACTBCHHbBIX MMPHU3HAKOB IIPU
CIICTUICHHOM HACJICIOBAaHUH,
COCTAaBJICHUEC I'CHOTUIINYECCKUX CXEM
CKpelluBaHus

OK 01
OK 02
OK 04

3aKOHOM€pHOCTI/I U3MCHYHUBOCTHU

Tecr.

Pemenue 3agau Ha onpenesieHUe TUIa
MyTalllu P Tiepeaadye
HACJIEICTBEHHBIX TPU3HAKOB,
COCTaBJICHHE TCHOTHITMYECKUX CXEM
CKpEIIMBAaHUS
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Paznen 3. Teopusi 3BoJIIOIIUA

Kontponbnas padota “TeopeTudeckue
ACIEKTHI BOJIIOLMHA KU3HHU Ha 3emie”

OK 02 Hctopust 3BOIIOLIMOHHOTO DpoHTaTBHBINA OMTPOC

OK 04 yueHust. MUKPOIBOIIOLUS Pa3paboTka rioccapust TEpMUHOB
Pa3paboTka JeHTHl BpeMEHU pa3BUTHUS
9BOJIFOLIMOHHOTO YUYEHHUS

OK 02 Makpo3Bostronus. OuenuBaemasi TUCKYCCHUS:

OK 04 BO3HUKHOBEHUE U Pa3BUTHE UCI0JIb30BaHNE apTyMEHTOB,

KM3HU Ha 3emMiie OHOJIOTHYECKONI TEPMHUHOJIOTUHA U

CUMBOJIUKH TSI TOKA3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYIII
Pa3zpaboTka neHThI BpeMEHH!
BO3HUKHOBEHHUS W PA3BUTHS KU3HH Ha
3emuie

OK 02 [IpoucxoxaeHue yenoBeka — DpoHTaTBHBINA OMTPOC

OK 04 aHTPOIIOTEHE3 Pa3paboTka neHTbI BpeMEHU
MIPOUCXOXKACHUS YeIOBEKa

Pa3pen 4. Ixoaorus

OK 01 Dxonorudeckue GakTopsl U TecT mo skosorHUeckuM GakTopam u

OK 02 CpeIbl )KU3HU cpellaM KU3HU OpraHU3MOB

OK 07

OK 01 [Tomynsiiust, coob1IecTBa, CocrapieHue cxeM KpyroBopora

OK 02 DKOCHUCTEMBI BEIIIECTB, MCIOJIB3YS MaTEePUaIIbI

OK 07 JEKUUU
Pemennie npakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJjaHHi 110 TepeHocy
BELIECTBA U SHEPTUU B IKOCHUCTEMAX C
COCTaBJIeHHE TPOPUUECKUX LIeneH u
UpaMul OMOMACCHI U YHEPTHH

OK 01 buocdepa - rmodanbHas OneHnBaemas JUCKYCCHUS

OK 02 JKOJIOTMYECKAs CUCTEMA Tecr

OK 07

OK 01 BiistHue aHTpOnOreHHbIX Tect

OK 02 ¢baxropoB Ha 6rochepy I[MpakTuueckas padora “OTX0/bI

OK 04 MPOU3BOJCTBA”

OK 07

OK 02 Bnusaue conuaabHO- OueHnBaemasi JUCKYCCHUS

OK 04 SKOJIOrHYECKUX (paKTOpOB Ha Brinonnenue nabopatopHoil paboTs! Ha

OK 07 BBIOOD:

3J0POBBEC YCIOBCKA

"YMcTBEeHHAs! pabOTOCTIOCOOHOCTH ",
"Bmustane abnotnyecknx (pakTopoB Ha
YenoBeKa (HU3KHUE U BHICOKHE
TeMreparypsl)"

Pasznen 5. buoJsiorust B ;KU3HHA

3amuTa Kelca: IpeCcTaBIeHNe
pEe3yJIbTATOB PEIICHUS KEHCOB
(BBICTYIJIEHUE C NTPE3EHTALINEN )
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OK 01

buorexHonmoruu B JKU3HU

BrimonHeHue kelica Ha aHAIU3

OK 02 Ka)KJI0T0 MH(pOpPMAIIMY O HAYYHBIX JOCTHKEHHIX

OK 04 B 00JIACTH F'€HETUYECKHUX TEXHOIOTHI,
KJIETOYHOU MH>KEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (110 TpymnIam),
MPEACTABICHUE PE3YJIbTaTOB PEIICHUS
KEMCoB

OK 01 [TpomeinenHast OnoTexHonoTus |BeimonHeHue Kelica Ha aHAIH3

OK 02 uHpOpMaIUY O Pa3BUTUH

OK 04

MPOMBIIIJICHHON OMOTEXHOJIOTHH (110
rpynmnam), IpeJacTaBI€HHUE PE3YyJIbTaTOB
peLIEHHs KEMCOB
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