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PACCMOTPEHO COI'NTACOBAHO

Ha 3acefanuu LIK o6meo0pa3oBaTenbHbIX, COLUATBHO- 3am.aupekTopa no YMP
T'yYMaHUTAPHBIX U €CTECTBEHHOHAYYHbIX JUCHUILINH «01» denpans 2023r.
[Ipotokomn Ne 4

«01» depamns 2023 T.

[Iporpamma yueOHol muctuminael OOJ.11 Buonorus pa3paboraHa B COOTBETCTBUU C
TpedoBanusaMU DenepanbHOTr0 TOCYAapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHJapTa CPEAHEro 00IIero
oOpa3zoBanus (YTBEpK/IeH NpuKa3oM MuHucTepcTBa oopazoBanus u Hayku Poccuiickoit deaepanuun
or 17.05.2012 r. Ne 413, B peiicTBytomel penakuuu), DdenepanbHOro rocyaapcTBEHHOTO
00pa30BaTeNpHOrO CTaHAApTa CpeAHero mpodeccuoHaIbHOro 00pa3oBaHMs IO CIEUUATbHOCTH
15.02.19 Capounoe npou3BoacTBo (yrBepxaeH [Ipukazom Munuctepcta npocsenieHusi PO or 30
HosiOpst 2023 1. N 907), pekoMeHIalMsMH MO OpTraHU3alMHU TOIYYEHHsS] CPETHEro OOIIero
o0Opa3oBaHMs B Mpejesiax OCBOCHHUsS 00pa30BaTENbHBIX MPOTPaMM CPEIHEro MpodeccruoHalbHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOTO 00IIero o0pa3zoBaHUs C y4eTOM TpeOoBaHHM (eaepanbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB W IONYyYaeMOW CHENUaIbHOCTH CpPETHETO
npodeccnoHanbHOr0 00pa30BaHMsl, MPUMEPHON MPOrpaMMOi yueOHON TUCHUILTUHBL «buonorusy»
g npodeccHoHANbHBIX 00pa30BaTeNbHBIX OpraHU3alui, peKOMEeHIO0BaHHOW DenepaibHBIM
rOCy/IapCTBEHHBIM  OIO/DKETHBIM  00pa3oBaTEeNbHBIM  YUPEXKJICHHEM  JIOMOJHUTEIBHOTO
npodeccnonansHOro 00OpasoBanus «MHCTUTYT pa3BUTHS TPOPECCHOHATHHOIO 00pa30BaHMD)
(nanee — ®bI'OY 1O «MPIIO») B kauecTBE NPUMEPHOU MPOTrPaMMBbI JJIsl pealu3allid OCHOBHOMN
npodeccnoHabHOM 00pazoBarenpHOU porpamMMbl CITO Ha 6a3e 0CHOBHOTO 001IeT0 00pa3oBaHUs
C TIOJTy4EHHEM CpeIHero o01iero oopa3zoBanus, mpotokoi Ne 14 ot «30» Hoa0ps 2022 r.

Opranuzanus-pa3padoTuuK:

INocynapctBenHOe OroKeTHOE TIpo(heccoHambHOe 00pa30BaTEIbHOE YUPEIKICHNUE
MocxkoBckoit oomactu «CeprueBo-Ilocaackuii KOmIemK»

ABTOp-pa3pabOTUHK:

Cununpina U.H. - npenogaBarens I'BIIOY MO «Ceprueso-Ilocanckuii komemx»
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHA ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOMN JUCHUIIJIMHBI «BUOJIOT UST»

1.1. MecTo IMCHUIIMHBI B CTPYKTYype o0pa3oBareabHoil nporpammsl CITIO

ObmeoOpa3oBatenpHas quciuIuinHa «bruonorusp nsyyaercs Ha 6a30BOM ypOBHE
B 001Ie00pa3oBaTeIbHOM IHMKJIE€ Y4eOHOTro TIUIaHa OCHOBHOW MpodeccroHaIbHOM
oOpazoBarenbHoil mporpammbl CIIO B cootBerctBUM ¢ PI'OC mo cnenuanbHOCTH
15.02.19 CBapouHO€ NpOU3BOJICTBO.

1.2. Heau n mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIMHBI:

Hean: ¢dopmupoBanwe y  CTYIEHTOB TIPEACTABICHHUS O  CTPYKTYpHO-
(YHKIIMOHATLHOW OpPraHW3alliy JKUBBIX CHCTEM PA3HOTO PaHra KaK OCHOBBI MPUHSTHS
pEIICHUI B OTHOIIICHUH O0BEKTOB KUBOH MPUPOJIBI U B IPOU3BOJICTBCHHBIX CUTYAIIHSIX.

3amaun:

1) chopMupoBaTh MOHUMAHUE CTPOCHHS, MHOTOOOpa3usi 1 OCOOEHHOCTEH JKUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3alNU, 3aKOHOMEPHOCTEHN MPOTEKaHUsI OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM B OKPY’KAIOLIECH Cpele, LIEJOCTHOM HAay4YHOM KApTUHBI MHUDPA,
B3aMMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YyMCHHUS ONPEICTATh KUBbIE OOBEKTHI B TMPHUPOJE; IPOBOIUTH
HaOMIOACHUS 3a DKOCHUCTEMaMHU ISl BBIABJICHHS] €CTECTBEHHBIX M aHTPOIIOTCHHBIX
W3MEHEHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) chopMupoBaTh HAaBBIKM  TPOBCACHHUS  MPOCTCUININX  OMOJIOTHYCCKUX
AKCIIEPUMEHTAILHBIX MCCIIEIOBAHUI C COONIOACHUEM MPaBUil 6€30MacHOro 0OpaIieHus
C 00BEKTaMH U 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HMCIOJIb30BaTh MHPOPMALIMIO OMOJOTHUYECKOrO XapakTepa M3
Pa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHHUS TPOTHO3UPOBATH MOCIEICTBHSI CBOCH JACATEIHHOCTH IO
OTHOIIICHUIO K OKPYXKaloIlel cpene, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH U
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00JIEBAHU.

6) chopMUpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUM OMOJIOTHYSCKOM HAYKH H
TEXHOJIOTMA B TPAKTHYECKOW JESITEIBHOCTH 4YEeJIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEUITMHCKUX TEXHOJOTUH U arpOOHMOTEXHOJIOTHHA.



1.2.2. Ilnanupyembie pe3y/ibTaThl OCBOCHUSA 0011e00pa30oBaTeIbHON AucHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO 1 Ha

ocuose ®I'OC COO

Koa n
HAHMEHOBaHMHeE
(opmupyembIx
KOMIIeTeHI U

I[Inanupyembie pe3ybTaThl 0CBOEHHS TUCHUILIUHBI

O6mmue!

JMCHUIIMHAPHbIE?

OK 01. Beibupath
CIIOCOOBI peLIeHuUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOTr0 BOCHIUTAHUS:
- TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH MAaCTEpPCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JEATENHHOCTH TEXHOJOIMYECKOH H

CcolMalIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOUHUPOBATD,

IUIAHUPOBATh M CAMOCTOSATEIBHO  BBIIIOJHATH  TaKyIO
JIeSTeTbHOCTb;
- UWHTEpeC K pasIu4HbIM cdepaM mpodecCHOHATHHON

JeSITENIbHOCTH,
OBnazneHre yHHMBEpPCAIbHBIMU YUYEOHBIMH I103HABATEIbHBIMU
JEUCTBUSIMHU:

a) 6a3oBble JJOrHYeCKHUe el CTBHA:

- CaMOCTOATENILHO (OpMYyIUpPOBaTh U  aKTyaJIU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHbIN MPU3HAK UM OCHOBAHUS AJIs
CpaBHEHMsI, KJIJaCCU(PUKALUU U 0000IIeHN S,

c(OpPMUPOBAHHOCTh 3HAHMA O MECTE W POJIM OHOJOTHH B
CHUCTEME HAy4HOTr0 3HaHUs; (DYHKIIMOHAIBHONW TPaMOTHOCTH
YeloBeKa AJIs PEelIeHuUs )KU3HEHHBIX MPoOeMm;

chOpPMUPOBAHHOCTh ~ YMEHHUS  PacKpbIBaTh  COJAEpIKaHUE
OCHOBOTOJIAralomux OHOJOTUYECKUX TEPMUHOB M TOHSITHIA:
KU3Hb, KJETKa, TKaHb, OpraH, OpraHU3M, BUJ, MOIYJISALUs,

IKOCUCTeMa, OuoleHo3, Ouochepa; merabommsm (oOMeH
BEILIECTB u MIpEeBpAaICHIEC JHEPTUN), romMeocTas
(camoperymsnus), OMOCHHTE3 Oeika, CTPYKTYpHas

OpraHU3aIMs KUBBIX CUCTEM, JUCKPETHOCTH, CAMOPETYJISIIHS,
CaMOBOCITpOU3Be/IeHHEe (PETpOIyKIUsi), HACIEACTBEHHOCTD,

N3MCHUYUBOCTL, SHCPro3aBUCUMOCTb, PpPOCT U PaA3BUTHUC,
YpPOBHEBas OpraHu3anus;
C(I)OpMI/IpOBaHHOCTB YMCHUA PacCKpbIBATb COACPIKAHUC

OCHOBOIIOJIATAIOIINX OMOJIOTUYECKUX TEOPUM W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTallMOHHOW, 3BOJIIOIIMOHHOM,
MPOUCXOKICHUS )KU3HU U YETOBEKA;




- ONpENEeNATh LEIH ACITEIBHOCTH, 3a7aBaTh MapaMeTpbl U

KPUTEPUN UX TOCTUKEHUS;

- BBUBIATH  3aKOHOMEPHOCTM U IIPOTUBOPEYUS B

paccMaTpUBaEMBbIX SIBJICHUSIX;

- BHOCUTb KODPEKTUBBI B
pEe3yJIbTaTOB

IIOCJIEACTBUM IEATENBHOCTH;

- pa3BUBAaTh KPCAaTUBHOC MBIINIJICHUC ITPU PCHICHUHA J)KU3HCHHBIX

JCATCIIBHOCTh, OLCHHBATH

COOTBETCTBHEC LOEIIAM, OLICHUBATh PUCKHA

npo0emM

0) 0a30BbIe HcC/IeI0BATEILCKHE TeHCTBUS:

- BJIaACTh HABbIKAMH y‘IC6HO-HCCHCIIOBaTCHBCKOﬁ u HpOGKTHOﬁ
NeSITeTbHOCTH, HAaBBIKAMHU pa3perieHst pooiiem;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJM3UpOBaTh 3ajauy, BBIABUIaTh THIIOTE3y €€ PELICHHUS,
HaXOJIUTh  apryMEHThl  JUIsl  JOKa3aTeJbCTBA  CBOMX
YTBEPXKICHHIA, 3371aBaTh MIApaMETPbl K KPUTCPUU PEILICHHS;

- QHAIM3MPOBATh IMOJYYCHHbIE B XOJAE pEIICHUS 3aJa4u
PE3YJIbTAaThl, KPHUTHYCCKM OLCHHUBATH HX JOCTOBCPHOCTD,
MMPOrHO3NpPOBATh U3BMCHCHHUEC B HOBBIX YCIIOBHAX,

- YMETHb MEPECHOCUTD 3HAHUA B IMMO3HAaBATCJIbHY IO n
MMPAKTUYCCKYIO oOJactu KHU3HEACATCIIbHOCTH,

- yMeTh HWHTErpUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
oOuacrei;

- BBIIBUTATh HOBBIE UJIEH, TTPEIIaraTh OpUrHHAIBHBIE MTOAXO0/IbI

U pCLICHUS

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIITHE
Ouosiornyeckue 3akoHbl U 3akoHomepHocTH (I'. Mengens, T.
Moprana, H.W. BaBunoga, 3. I'ekkens, @. Mroinepa, K. bapa),
T'paHUIbl UX IPUMCHUMOCTHU K JKXUBBIM CUCTEMAM;

npuoOpeTeHNe OIbITa INPUMEHEHUS OCHOBHBIX METOOB
HAY4YHOTI'O II03HAHUS, UCII0JIb3YEMbIX B OMOJIOTHH: HAOJIIOICHUSI
U ONHCaHUS OKUBBIX CHCTEM, IIPOLIECCOB M SBICHM;
OpraHu3alK U MPOBEAECHUS OMOJIOTMYECKOr0 SKCIIEPUMEHTA,
BBIABMIKCHUS THUIIOTC3, BBIABJICHUA 3aBUCUMOCTH MCKIY

UCCICYEMbIMU  BEIMYMHAMH, OOBSICHEHHUS TOJYyYECHHBIX
pe3yapTaToB U (HOPMYJIUPOBAHUS BHIBOJOB C UCIIOJIb30BaHUEM
Hay4HbIX MOHATUN, TEOPUN U 3aKOHOB;

c(hOpMUPOBAHHOCTH
NPU3HAKK  BUPYCOB,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJIOB,

0COOEHHOCTH IIpoueccoB

YMEHUS
KJIETOK

BBIJICJIATh  CYIICCTBEHHBIC
NPOKapUOT H  JYKApHUOT;
OHOreoIcHO30B M JKOCHCTEM;
oOMeHa BeHIECTB U TMPEBpAIlllEHUS HSHEPrUU B KIETKE,
(dboTocuHTE3a, TIACTUYECKOTO U DHEPreTHYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
Pa3MHOXKEHUS,
(oHTOTEeHE3a), OOpPHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO

HHIAWBUAYAJIbHOI'O Pa3sBUTHA opraHusMa
otbopa, BU000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB
K cpene oOuTaHwus,

AHTPOIIOTCHHBIX W3MEHEHHMH B DKOCHCTEMAaX CBOEH MCCTHOCTH,

BJIMAHHA KOMIIOHCHTOB JKOCHCTCM,

KpyTroBOpOTa BEIECTB U MpEBpallieHue dHeprun B onocdepe;

c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHE 3a/1auH,
COCTABJISITh TEHOTHITMYECKUE CXEMBI CKPEIITMBAHUS JIJIsI Pa3HBIX
TUTIOB HACTEAOBaHUS MPU3HAKOB y OPraHU3MOB, COCTABIISTH




CXCMbI IICPCHOCA BCIICCTB U SHCPIrHMU B 3KOCHCTCMAX (HCHI/I
IIMTaHUA, ITUIICBBIC CeTI/I)

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCcTBa MOUCKA,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- cOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH M OOLIECTBEHHOMN
Jaore KYJbTYD,
MecTa B

IMPAaKTHUKH, OCHOBAHHOI'O Ha

CIIOCOOCTBYIOLLETO OCO3HAHUIO CBOEro
MOJIMKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHTATEIILCKOW KYJBTYPBI
KaK CpEJCTBa B3aUMOJICUCTBUS MEXKIY JIIOJAbMH U TO3HAHUS
MUpa;

- OCO3HAHUE LIECHHOCTU HAy4YHOH [EATEeIbHOCTH, TOTOBHOCTH
OCYILIECTBIISATh MIPOEKTHYIO u HCCJIEI0BATENBCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U B IPYIIIIE;

OBnazeHne yHUBEPCAIbHBIMU YYCOHBIMU IMO3HABATEIHHBIMU
JICUCTBUSIMU:

B) padoTa ¢ nunopmaumeii:

- BJIaJIETh HABBIKAMU TMOJTyYeHUs MHPOPMAIIMH U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATH MTOUCK, aHATHU3,
CUCTEMAaTH3AINI0 U MHTEPIPETAUI0 HH()OPMALIUN Pa3THUHbIX
BUJIOB U (hOpM TMpecTaBICHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax C ydeTom
Ha3Ha4YeHHUs] MHQPOpPMAIMU M IENEBON ayJUTOPHH, BBIOHpas
ONTUMATBHYIO (POPMY MIPEACTABICHHS U BU3YyaTU3allNUH;

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

- HCITOJTh30BaTh cpencTBa
KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PELIEHUH KOTHUTUBHBIX,

KOMMYHHKATHBHBIX u OpraHnu3allMOHHBIX 3aga4 C

MH(OPMALIMOHHBIX "

chOpPMUPOBAHHOCTh ~ yYMEHUW  KPUTHYECKH  OILICHUBATH
uH(bOpMaII0 OHOJOTHYECKOrO COJEP>KaHUs, BKIIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOM HHGpOpPMAIUHU, HAYYHO-TIONMYJISPHBIE MaTepHallbl);
TUYECKUE  ACIEKTHI

HMHTEPIIPETUPOBATH COBPEMEHHBIX

HCCICIOBAHNM B OHOJIOTMH, MEIUIMHE, OHOTCXHOJIOTHU;

paccmaTtpuBaTh  IJIOOAJIbHBIE  SKOJIOIMUYECKHE  MPOOJIEMbI

COBPEMEHHOCTH, (OPMHUPOBATH [0 OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

chOpPMUPOBAHHOCTh ~ YMEHUU  CO3/1aBaTh
MUCHbMEHHBIC U YCTHBIE COOOIICHHS HA OCHOBE OMOJIOTUYECKOM

uHboOpMalluu U3 rpaMOTHO

COOCTBEHHEIE

HCCKOJIBKUX  HMCTOYHHKOB,

UCTIOJIb30BaTh MOHATHWHBIN ammapar OHOJIOTUN




co0uroIeHIEM TpeOoBaHuU PrOHOMUKH, TeXHUKHU
0€30MacHOCTH, TUTHEHBI, PECypCcOCOCpPEKECHHsI, MPABOBBIX H
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMaCHOCTH;

- BJIaJICTh HAaBbIKaAMU PACIIO3HABAHUSA W 3allIUThI I/IH(l)OpMaLII/II/I,

nHGMOpPMalMOHHON 6€30MaCHOCTH JUYHOCTH

OK 04. 3ddextuBHO

B3aMMO/ICICTBOBATh
u paborartb B
KOJUJICKTHBE u
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEIbLCKOM,
MIPOCKTHOM M COIMATILHOM IS TEIIbHOCTH;

OBilaleHHe  YHHBEPCAJIbHBIMHM  KOMMYHUKATHBHBIMU
JeHCTBUSIMU

0) coBMeCTHas J1eSITeJIbHOCTD!

- TOHMMAaTh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMaHJHOW U
WHIUBUTyJIbHOU PabOTHI;

- MPUHUMATD LEJIH COBMECTHOM
U KOOPJIWHHUPOBATH JEHCTBHUS
JOCTH>KEHHIO: COCTABIISTH IJIaH IEUCTBUI, pacpeiesiTh pOiIu
C YYeTOM MHEHHH YYacTHHKOB O0OCYXJaThb pe3yJdbTaThl

COBMECTHOM paboThI;

ACATCIIBHOCTH,

OpPraHru30BbLIBATH Imo €€

- KOOpAWMHUPOBATL U BBINOJJHATH pa60Ty B YCJIOBHUAX

peabHOrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHC B

pPa3IMYHBIX  CUTYyaLUsX, NPOSIBJSITE  TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaagenue YHUBEPCAJIbHbIMHU peryJasiTUBHBIMH
JeHCTBUSIMH

) NPpUHSITHE ce0s1 U APYTUX JIOJIeii:
- MPUHUMATh MOTHBBI M apryMEHThl JAPYTHX JIOACH MpU

AHAJIN3EC PE3YJIbTATOB ACATCIBHOCTU,

MPUOOPETEHHE OIbITa NPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO TIO3HAHMUSI, UCIIOJIb3YEMbIX B OMOJIOrHH: HAOTIOACHHUS
U ONHUCAaHHUS JKUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUM;
OpraHM3aIH U MPOBEACHUS OMOIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBOKEHUSI THUIIOTE3, BBISIBICHUS 3aBUCHMOCTH MEXKIY
UCCIIElyeMbIMH  BEJIMYMHAMH, OOBSACHEHHUS IOJYYCHHBIX
pe3yapTaToB U (HOPMYJIUPOBAHUS BHIBOJOB C UCIIOJIb30BAaHUEM
HAy4YHbIX MOHITHI, TEOPHIl U 3aKOHOB




- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBAaThb CIIOCOOHOCTh ITOHUMATh MHUp C IMO3ULUHU APYyTOTo
YCJIIOBECKa

OK 07. B 001acTH 3K0J10rH4€CKOr0 BOCIIMTAHUA:
CoeiicTBOBaTH - cOPMUPOBAHHOCTH SKONOTHUECKOH KyTbTyphI, TTOHHMAHHE c(hOPMUPOBAHHOCTh YMEHUS TIPUMEHSThH MOTy4YECHHBIC 3£1aHI/151
COXPaHEHHUIO JUIST OOBSICHEHUSI OMOJIOTMYECKUX TPOILIECCOB M SIBJIICHUM, IS

BJIMSIHUS COITUAIIBHO-DPKOHOMHUYECKHUX ITPOIIECCOB HA COCTOSTHUE . N
OKpYyKaroleit N . 5 MPUHATUSA MPAKTUYECKUX PELICHUIN B IMOBCEAHEBHOM JKU3HHU C
cpensl, IIpUPOTHON M COLMAIBHON CPCABL, OCOSHAHNC IJIOOAILHOTO | yonpiy  ofecreueHnss 0€30IACHOCTH  CBOETO 310pOBbSI U
pecypcocOepexenn | APAKICpa SKOIOTHHCCKIX npobiem; 3I0POBbS  OKPYKAIOIIUX JIIOJCH, COONIOJIEHUSI 3I0POBOTO
10, IPUMEHSATH - IUVJAHUPOBAHME U OCYILLIECTBJICHUE JIECUCTBUN B OKPY’KaOILEH o0pasa »U3HH, HOPM T'PaMOTHOTO MOBEICHHS B OKPY KAFOIIICH
3HaHUY 00 cpele Ha OCHOBE 3HAHMUS LeJied YCTOMYMBOIO pPa3BUTHS IPUPOIHON cpeac; ITIOHMMAaHue HE00X0IUMOCTH
M3MCHCHHH KIIMMATa, | 4e/I0BeYeCTBA; WCIIOJIb30BAaHUS JIOCTHIKCHUH COBPEMEHHON OHOJIOTHMH U

b
o . OMOTEXHOJIOTHH JJIs1 PAlIHOHAIBLHOTO IIPHPOJIOIIOIE30BaHU

IIPHHIHAIIBI aKTUBHOEC  HEIPUATHE  JNECUCTBUM, NPUHOCAIUX  Bpeld JULA panl pHpoa
OEpEKITUBOTO OKpYIKAIOILIEH Cpee;
MPOU3BOJICTBA,

- YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIEC IKOJIOTHYECCKUE
dexTuBHO g i
eHCTBOBATD B MOCJIEICTBUSL MPEANIPUHUMAEMBIX JIEHCTBUM, TPEIOTBPAIIATh
YPE3BBIYANHBIX Hx;
CUTYyalHsIX - paclIMpeHHe OmbITa JEATEIBHOCTH  KOJIOTMYECKOU

HaIIPaBJIEHHOCTH;

- OBJIQJICHUE HaBbIKAaMHU y4eOHO-HCCIICIOBATEILCKOM, MPOCKTHON U

COLIPIaJ'H:HOﬁ JCATCIIBHOCTHU
IIK 4.5. | TOTOBHOCTh K TpPYOy, OCO3HAaHHME IIEHHOCTH MacTepCTBa,
ObecHeunBarh TpyoMooHe; chOpMUPOBAHHOCTh ~ yMEHUH  KPUTHYECKH  OIEHUBATH

N . uH(GOPMAIIHIO0 OMOIOTHYECKOTO COJIePIKAHNUS,

0e30MacHbIe YCIOBHS | - TOTOBHOCTh K aKTUBHOM JESATENbHOCTH TEXHOJIOTUYECKOW H
TpyAa M | COLMAIBHON HAIPABICHHOCTH, CIOCOOHOCTh MHULMMPOBATD, | IpHOOPETEHHE OMBITA INIPHMEHEHHS OCHOBHBIX METOJOB
PO UITAKTUKY IUTAHUPOBATh M CAMOCTOSTEIBHO  BBINOJHATH  TaKyIO | HAYYHOTO MO3HAHMSI, UCIIOJIb3YEeMbIX B OMOIOTHH: HAOTIOICHUS
TpaBMaTu3Ma Ha | IEITECIbHOCTD; n OIHMCaHusA IKHUBBIX CHCTEM, IIPOLECCOB H ﬂBHeHHﬁ;
c60pOUHO- - WHTepec K pasiMuHBIM chepaM mpodeccroHanbHoii | OPTAHH3AUMHA U NPOBENCHHS OMOJIOTHYECKOTO HKCIEPUMEHTA,

CBapOYHOM y4acTKe

JIeATEIIbHOCTH,
BJIQ/IETh HaBBIKAMH Y4€OHO-HCCIIEI0BATENBCKOM U TPOEKTHOM
NEeSITEIIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

BBIIBUKECHUS THUIIOTE3,
HcciaecayeMbIM  BCJIMYWHAMU,

BBIABJICHUSA 3aBUCUMOCTH MCXKIY
00BSICHEHUS MOJIYUYCHHBIX




- BBIABJIATD MMPUIUHHO-CJIICACTBCHHLIC CBA3HU u

aKTyaJu3UpOBaTh 3aJady, BBIIBUTATh THIIOTE3Y €€ PEIICHUs,
HaxOIWUTb  apryMEHTBl  JUIi  JOKa3aTelIbCcTBa  CBOUX
YTBEPKJICHMM, 3aaBaTh IapAMETPbI U KPUTEPUU PELICHUS;

- AaHaJIM3upoBaTh IIOJIYYCHHBIC B XOJAC PCUICHHUA 3aJadu

pPE3YIbTAaThl, KPUTHUYCCKH OLCHHUBAThL HX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3BMCHCHHUE B HOBBIX YCIIOBHAX,
- YMETb INCPCHOCUTH 3HAHHUA B  IIO3HABATCIBHYIO U

HpaKTquCKYIO O6JI21CTI/I KUBHECACATCIIBHOCTH,

- YMETb HUHTETPUPOBATH 3HAHUSA U3 PA3HBIX IIPEAMETHBIX
o0OJacrei;

- BbIJIBUI'aTh HOBBIC U/JICH, HpezmaraTL OpI/IFI/IHaJH)HI)IC IIOOXOAbI

H PCUICHHA,

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaAMOCTOATCIBHOCTH H
CaMOOIIPCACIICHHUIO,

-OBJIAJICHUC HaBbIKaMH y‘Ie6HO-HCCHCHOB&TGHLCKOﬁ,

HpOCKTHOﬁ U COLIMAJIbHOM ACATCIIBHOCTH,

pe3yNbTaTOB M (OPMYIUPOBAHUS BEIBOJIOB C UCTIOJIb30BAHUEM
HAy4YHbIX MOHATHI, TEOPHUI U 3aKOHOB
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBLHOM

JTUCHUTIIMHBI

2.1. O0beM JUCUUILIMHBI U BUbI Y4e0HO# padoThl

Bun yueOHo# padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHTUIIJIMHBI 72
B T.4. B (hopMe NPAKTHYECKO# MOATOTOBKH 12
OcHOBHOE coJiepKaHue 52
BT. 4.

TEOPETUIECKOE O0yUCHUE 38
MIPAKTHUYECKHUE 3aHATHS 12
71a00pPaTOPHBIE 3aHATHS 2
IIpodeccuoHaTbHO-OpHEHTHPOBAHHOE Co/lep:KaHHe (Colep:KaHue 19
NMPUKJIAJTHOT0 MOYJIAA)

BT. Y..

TEOpEeTHYECKOe 00yUCeHUE 2
MPAKTUYCCKHUE 3aHSATHSI 8
J1a00paTOPHBIE 3aHITHS 2
KonTpoabHas padora 6
IIpomexyTounas arrectauus (aIuddepeHIIPOBaHHBIN 3a4eT) 2
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2.2. TemaTu4ecKMid IJIAH M CO/IEPKAHUE TUCIUTIIHHBI

B ToM uncJse B

DopMuUpyeMbl
HaumenoBanue | Comep:kaHue y4eOHOro MaTepuasia (OCHOBHOE M NPO(ecCHOHATILHO-OPUEHTHPOBAHHOE), Oo0bem dopme
pa3/iesioB M TeM JIa0opaTopHble M NPAKTHYECKHE 3AaHATHS, IPUKJIAJTHOH MOAYJIb (MPH HAJIHMYNH) YacoB  |[MPaKTH4YecKoii ¢
KOMIeTeHIUH
NMOATOTOBKH
1 2 3 4 5
Pazgen 1. KieTtka — cTpyKTYpHO-()YHKIIMOHAJILHAS €IUHHUIA KUBOT0 18
Tema 1.1. OcHoBHOe coaep:kanne 2 OK 2
buoJsiorus kak Teoperudeckoe o0yueHnue: 2
nayka. O01ast | Coppemenmbie oTpacitn 6HOIOrHIECKUX 3HAHMH. CBA3b GHOIOTHH C APYTUMH HAYKAMH:
XapaKTepPUCTUK | Groxumusi, Onodu3uka, OnoHuKa, reHoreorpadus u ap. Posb u MmecTo Ononoruu B
A )KU3HU (OopMHUPOBAHNUN COBPEMEHHOM HAay4YHOI KapTUHBI MUpa. Y POBHU OpraHU3aluy )KUBON MaTepUu.
OO01mas xapakTepuCcTHKa KU3HH, CBOMCTBA JKUBBIX CUCTEM. XUMUYECKUN COCTaB KIETOK
Tema 1.2. OcHoOBHOe coiep:KaHue 6 OK-1
CTpyKTypHO- Teopernueckoe ooyueHue: 2 OK-2
¢ynxkuuonanbH | Knerounas teopust (T. IlIBanu, M. lneiinen, P. Bupxo). OCHOBHbIC MOJOXKEHHUS OK-4
asl OpraHu3anus | COBpEMEHHOM KIETOYHOUM Teopuu. THUIbI KJIIETOUHON OpraHu3alui: TPOKAPUOTUUECKUN U
KJIETOK sykapruoTudeckuil. OJJTHOKJIETOUYHbIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHne
npokapuoTHyeckoi kieTku. CTpoeHne sykapuoTudeckoit kietku. Hexkserounsie popmel
KHU3HU (BUpPYCHI, OakTepuodarm)
JlaGopaTopHble 3aHATHSA: 2
[TpuoOperenune onpiTa MPUMEHEHHUS TEXHUKA MUKPOCKOITMPOBAHUS TP BBHITIOJTHEHUT
1a00paTOpHBIX PabOT:
JlaGoparopHas
1. JlaGoparopHas paboTta «CTpoeHue KIeTKH (pacTeHus, )KUBOTHbIE, TPUOBI) U
KJICTOYHBIE BKITFOUCHHUS (Kpaxmai, KapOTHHOU/IBI, XJIOPOTUIACTHI, XPOMOTLIACTHI )»
[TonroroBka MUKpOIpenapaToB, HAOIIOAEHUE C TOMOILBI0O MUKPOCKOIIA, BBISIBJICHHE
pa3HYMiA MEXy U3yJ4aeMbIMH 00BbeKTaMu, (HOPMYIHPOBAHNE BHIBOJIOB
IpakTHYecKHe 3aHITHS: 2

Bupychbie u 6akTepuanbHble 3a060eBanus. OOIMe NPUHLIUIIBI UCTIOIb30BAHUS
JIeKapCTBEHHbIX BemiecTB. OcoOeHHOCTH NMPUMEHEHHs aHTHONOTUKOB. [IpencTaBnenue
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YCTHBIX COOGH_ICHI/Iﬁ C Hpe3eHTaHHeﬁ, MOATOTOBJICHHBIX ITO NICPCYHIO HCTOYHUKOB,
PCKOMCHAOBAHHBIX IMPEIIOAaBaTCIICM

Tema 1.3. OcHoBHoOE coaepxaHue 4 OK-1
CTpyKTypHO- Teoperudeckoe o0yueHue: 2 OK-2
GyHKIMOHAIBH | XpomocomHas Teopus T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHEIi Ha6Op KIIETOK,
bie (PaKTOPBI TOMOJIOTUYHBIC ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TaIIOUHBIA U TUTIIIOUTHBIN HAOOP.
HacJIeACTBEHHOC | Hykneunossle kucioThl: JIHK, PHK Haxoxnenue B kiieTke, UX CTpoeHUE U (DYHKITHH.
™ MaTtpuuHble IpOoLEecchl B KIIETKE: peruinkaus, OuocuHTe3 oenka, penapauus. [ eHeTnyeckuit

KOJ[ M €r0 CBOICTBa

IIpakTHYecKHne 3aHATHS: 2

Pemrenue 3amau Ha onpeeneHue Nocae0BaTeIbHOCTH HYKJICOTHA0B, aMUHOKHUCIIOT B HOPME

Y B CIIy4ae U3MEHEHMS MOCIeA0BaTENbHOCTH HyKi1eoTua0B JJHK
Tema 1.4. OcHoBHoOE coaepxaHue 2 OK-2
O0OmeH BemecTB | Teopernveckoe odyueHue: 2
H nMpeBpameHne | [Jopstue MeTab0IU3M. ACCUMIUIAINS U TUCCUMIIISIINS — JIBE€ CTOPOHBI MeTaboau3Ma. THIibl
JHEpPIruu B oOMeHa BelIecTB: aBTOTPOGHBIN U reTepoTpodHbIil, a3poOHBINA U aHadpoOHBIN. [TnacTuyeckuit
KJICTKE obMmeH. DoTocrHTEe3. XEeMOCHHTE3
Tema 1.5. OcHoBHOE conepxaHue 2 OK -2
KusHeHHbIN TeopeTnueckoe odyueHue: 2 OK -4
UK KJIETKH. Kiterounslii nukin, ero nepuoasl. MuTos, €ero CTaiuy ¥ MpOMCXOJALINE IPOLECCHI.
Muro3. Meiio3 | Buonoruueckoe 3Hauenure MuTo3a. Meitos u ero craguu. IloBenenue XxpoMocoM B Melo3e.

Kpoccunrosep. bruonornueckuii cMbica Meno3a
KounrtpoJubHasn MonekyJIsipHBIN ypOBEHb OPraHU3alUHU KUBOTO 2
padora
Pasnea 2. Crpoenue u GyHKIIMHM OPpraHu3Ma 20
Tema 2.1. OcHoBHOE conepxaHue 2 OK-2
Crpoenne Teopernueckoe odyueHnue: 2 OK -4
OpraHusma MHoOrokieToYHble Oprann3mMel. B3anMOCBSI3b OPraHOB U CUCTEMBI OPTAHOB B

MHOTOKJIETOYHOM Opranu3Me. ['oMeocTas opranusma u ero nojajep kaHue B mporecce

KU3HEICSITSIIbHOCTH
Tema 2.2. OcHoBHoOE coepxraHue 2 OK-2
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DopMbI Teoperuueckoe o0yueHue:
PasSMHOKCHUSA DopMBbI pa3MHOKEHUST OpraHu3MOB. becroioe u mooBoe pazMHOKeHHEe. Bupl 6econoro
OpraHusmMoB pasMHoxeHus. [TonoBoe pasmHokeHue. ['amerorenes y uBoTHbIX. CriepmMaToreses u

ooreHe3. CTpoeHHe MOJIOBBIX KIETOK. OII0J0TBOPEHNE
Tema 2.3. OcHOBHOe coiep:kaHue OK -2
OnTorenes TeopeTrnueckoe o0yueHue: OK-4
pacTeHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpuUoreHes u ero craguu. [loctamOpruoHanbHbIN
KUBOTHBIX U nepuoa. CTaauu MocTIMOPUOHATILHOTO Pa3BUTHS Y )KMBOTHBIX U 4elioBeka. [Ipsmoe u
Y€JI0BCKA HenpsiMoe pazBuTue. buosornyeckoe crapenue u cMepTb. OHTOreHe3 pacTeHHI
Tema 2.4. OcHoBHOE coaepxaHue OK-2
3axonomepHocT | Teoperuueckoe o0yyeHue: OK -4
U HACJIeN0BaHUsl | OCHOBHBIC MMOHITHS T€HETHKH. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens

(MOHOTHOpUIHOE ¥ TTOTUTHOPUIHOE CKpelnBanue). B3anmoaeiicTerue reHoB

IIpakTH4yecKkue 3aHATHS:

Pewrenue 3amau Ha onpeaeneHne BEpOATHOCTH BOSHUKHOBEHHUSI HACIECTBEHHBIX IPU3HAKOB

MIPH MOHO-, IU-, TIOJUTUOPUTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUH, COCTABIICHUE

FEHOTHUIMYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHoBHOe coep:kaHue OK-1
CuenieHHoe TeopeTnueckoe odyueHue: OK-2
Hacjien0BaHHe 3akonbl T. Moprana. CuierieHHOe HacjIeI0BaHie TeHOB, HApYIICHUE CIETIICHUSI.
NPU3HAKOB Hacnenosanue nprsHakoB, CIEMJIEHHBIX C TOJIOM

IIpakTHYecKHe 3aHATHSA:

Pemenue 3anau Ha onpeneneHre BEpOSITHOCTA BO3SHUKHOBEHHS HACIIECTBEHHBIX IPU3HAKOB

IIPU CLIETUIEHHOM HAaCJIEI0BAaHUH, COCTaBJIEHUE T€HOTUITMYECKUX CXEM CKpELMBaHUs
Tema 2.6. OcHoBHOE conepxaHue OK-1
3akonomepHocT | Teopernueckoe o0y4enue: OK -2
u N3MeHYnBOCTh IPU3HAKOB. BUABI N3MEHUMBOCTH: HACIEACTBEHHAsI U HEHACIIECCTBEHHAS. OK-4
U3MEHIMBOCTH 3aKOH rOMOJIOTHYECKUX PAJIOB B HacieacTBeHHOM u3MmenunBocty (H.W. BaBumos).

MyTtannoHHas TeOpHst K3MEHUYUBOCTH. BHJIBI MyTaIiii ¥ TPHYUHBI UX BO3HUKHOBCHHSI.
Kapuotum yenoeka. HacneacTBeHHbBIE 3a00IeBaHuUs YeoBeka. [ eHHBIE 1 XPOMOCOMHBIE
00J1e3HU YeoBeka. bojie3Hu ¢ HacaeICTBEHHOM MPeIpacioioKeHHOCTRIO. 3HAUCHHE
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MGI[HHHHCKOﬁ TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN TCHCTUYICCKHUX 3a001€BaHNi
YCJIO0BCKa

IIpakTHyeckue 3aHATHA: 2
Pewrenue 3amau Ha onpeneneHue TUIa MyTalMK [IPU NIepeIade HaClIeICTBEHHBIX TPU3HAKOB,
COCTABJICHHE T'€HOTUIINYECKUX CXEM CKPEIIUBaHUs
KoutpoabHnasn 2
paGora Crtpoenue u GyHKIIMH OpraHu3Ma
Pasnen 3. Teopusi 3BoJIONNH 6
Tema 3.1. OcHoBHoOE coepKaHue 2 OK -2
Hcropus TeopeTnueckoe odyueHnue: 2 OK-4
IBOJIIOLMOHHOIO | [Teprrie sBoONIOHHBIC KoHIenuH (JK.b. Jlamapk, JK.JI. Broddon). DBomonnonHas reopus
y4eHus. Y. MapBuna. CuHTETHYECKAs TEOPUS IBOJIIOLIUU U €€ OCHOBHBIE ITOJOXKEHHUS.
MukposBoioun | Mukpossomonus. [Tomynsiys Kak 2JeMeHTapHas eJMHUILA YBOTIOLHUH. | eHeTHyecKue
! OCHOBBI 3BOJIIOIMH. DJIeMEHTapHble (pakTopsl 3BoMOIMH. EcTecTBEeHHbII 0TOOD —
HanpaBIAOIMUN (akTop BoMonMU. Bumoodpa3oBanue Kak pe3ysbTaT MUKPOIBOIIOIHH
Tema 3.2. OcHOBHOe co/iep:KaHue 2 OK-2
Maxkpossosaonn | Teoperndeckoe o0yueHnue: 2 OK -4
51 MakponsBosmtorus. @PopMbl 1 OCHOBHBIE HaripaBieHus: MakposBostroiuu (A.H. CeBepiios).
Bo3uukHOBeHME | [TyTu nocTHXEeHHs OUOIOrHYecKoro mporpecca. CoxpaHeHre OHOpa3sHOOOpasys Ha 3eMIle.
U pasBuTue I'unoTe3bl ¥ Teopuu BO3SHUKHOBEHUS KM3HU Ha 3emiie. [losiBieHue nepBhIX KIETOK U UX
KU3HU Ha 3eMi1e | spomonus. [IpoKkapHOTHI M SyKapHOTHL. [IponcXokIeHre MHOTOKIETOYHBIX OPTaHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX LIapCTB AYKapUOT
Tema 3.3. OcHoBHOE coaepxaHue 2 OK-2
IIpoucxoxnenne | Teopernyeckoe odyuenmue: 2 OK-4
"ej10BEKa — AHTponosiorus — Hayka o yesnoBeke. CucremaTHueckoe MoJokeHue yenoseka. CXoacTBoO U
AHTPONOICHE3 OTJINYUS YEJIOBEKA C )KUBOTHHIMU. OCHOBHBIE CTaIMM AHTPOIOTeHE3a. DBOIIOLUS
COBPEMEHHOI0 YEJIOBEKA.
YenoBeueckue pachl M UX €IMHCTBO. BpeMs 1 yTH pacceneHus YelnoBeKa 10 TUIaHeTe.
[TprucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHUIM CPE/Ibl
Pasnea 4. DxoJorus 18
OcHoBHoOE coepxraHue 2 OK-1
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Tema 4.1. Teoperuueckoe o0yueHue: OK -2
Ixoaoruvdeckue | Cpespl OOUTaHKs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/LyIHAS, IOYBEHHAS, OK-7
daxTopsI H BHYTpHOpranu3sMeHHasi. DU3NKO-XUMHUUECKHUE OCOOCHHOCTH Cpell OOUTaHHsI OPTaHU3MOB.
CPCAbI XKU3HUA [Tpucnocobaenns OpraHu3MoB K JKU3HU B pa3HbIX cpefax. [IoHATHE SKOIOTHYeCKOro

¢axropa. Knaccudukanus sxonornyeckux paxtoposn. [Ipasmio munumyma tO. Jlnbuxa.

3akoH TosepanTHocTH B. llendopna
Tema 4.2. OcHOBHOe co/iep:KaHue OK-1
Honmyasiuus, Teopernueckoe o0yueHue: OK-2
coo01ecTBa, DOKosiornyeckas XxapakTepuCTHKa BUJA U MOMYJIAUH. DKOJIOTHYeCcKas HUILA BUJA. OK-7
IKROCUCTEMBI DKOJIOTUYECKHE XapaKTepUCTHKHU nommyssiiini. Coo0IecTBa U 93KOCHCTEMbI. broIieH03 1 ero

cTpykTypa. CBsi3u MeXy opranu3MamMu B OuorieHo3e. CTpyKTypHbIE KOMITOHEHTHI

9KOCUCTEMBI: IPOAYLIEHThI, KOHCYMEHTBI, pelylIeHTbl. KpyroBopoT BEIIeCTB U NOTOK IHEPTUU

B ’Kocucteme. Tpoduyeckue ypoBHH

IIpakTHyeckue 3aHATHA:

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENIN 3KOCUCTEMBL. buoMacca u nmpoayKius.

DKoslorndyeckre NupaMu bl yrces, 6uomacchl U 3Hepruu. [IpaBuiio nupaMuabl SHEPruu.

Penienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUI 110 IEPEHOCY BEILeCTBa U

SHEPI'UU B SKOCUCTEMAX C COCTaBJIEHHE TPOPUUECKUX LIeNeH U mupamMu]i OMOMAacChl U SHEPTHH
Tema 4.3. OcHoBHOE conepxaHue OK-1
buocdepa - Teopernueckoe odyueHue: OK -2
rjaodaabHast buocdepa — xuBas o6onouka 3emnu. PazButue npencrapienuii o onocdepe B Tpynax B.U. OK-7
dKoJIoruieckasi | Bepuanckoro. O0mactu 6nocdepsl 1 ee KoMnoHEHTHI. JKrBoe BelecTBo 6rnocdepsl 1 ero
cucTeMa yHKIHH.

3aKOHOMEPHOCTH CyIlecTBOBaHUsI Onochepsl. OcobeHHOCTH Onochepshl KaKk TI00aTbHON

sKocucTeMbl. JJlunamudeckoe paBHoBecue B 6rochepe. KpyroBopoTs! BeriecTs u

OMOreoXMMHYECKHe HUKIIBL. [ 100anbHbIe 3KOJOTHYeCKHe MPOOIeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coep:kaHue OK-1
Baunsinune Teopernueckoe odyueHue: OK -2
AHTPONMOTE€HHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha Ouocdepy. 3arps3HeHHs KaK BUJI aHTPOIIOTEHHOTO OK-4
¢pakTopoB Ha BO3/CHUCTBUS. AHTPOIIOT€HHbIE BO3/IeHCTBHS Ha aTMochepy. Bo3neiicTBust Ha ruapocepy. OK -7
ouocpepy BosneiictBus Ha muTocdepy. AHTPONIOTEHHbBIE BO3ICHCTBUS HA OMOTHYECKUE COOOIIECTRA.

YFJ'Iy6J'ICHHO N3YyYar0TCA OTXOAbI, CBA3AHHBIC C OHpCI[CJ'IGHHOfI HpO(I)CCCI/ICI\/'I/CHeLII/IaHLHOCTBIO
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IIpakTHYecKkHe 3aHATHSA:

HpaKTI/I‘-IGCKOC 3aHATUC ((OTXOIILI IIpOU3BOJACTBA»

*B ToM uncie npodeccHoHAJIbLHO-OPUEHTHPOBAHHOE CO/IePsKaHUe PAKTHYECKOT0
3aHATHSA

[TpakTryeckoe 3anstue «OTXOABI MPOU3BOACTBa». Ha ocHOBe denepaibHOro
KJ1aCCU(DUKAIMOHHOTO KAaTaJIoTa OTXO0B OIPEIEIIATh KIIACC OMACHOCTH OTXOJIOB; arperaTHoe
cocTosiHre U Ppu3nyeckyro GopMy 0TX0/10B, 00pa3yrIKXCcs Ha paboueM MecTe / Ha dTamnax
MIPOU3BOJICTBA, CBA3AHHBIEC CO crenuaibHOCThIO 15.02.19 CBapouHoe mpou3BOACTBO

Tema 4.5.
Bausnue
COIMAIBbHO-
3KO0JOTHYeCKHX
(¢paxkTopoB Ha
310pOBbe
JyeJI0BeKa

OcHoBHOe coaep:kanne

TeopeaneCRoe oﬁyqe}me:

N

310pOBBE U €ro cocTaBiiAromue. OaKkTOpsI, IOJOKUTEIBHO U OTPULIATENBHO BIMSIOIINE HA
opranusMm uesnoseka. [Ipo0iema TeXHOreHHbIX BO3/IEHCTBUI Ha 3710POBbE YEJIOBEKA
(371eKTpOMarHuTHBIE NOJIsI, OBITOBAsE XUMUS, U30BITOUHBIE IIIYMBbI, paJualys U T.I1.).
Apantanys opranu3Ma 4ejgoBeka K hakropam oKpykaromeit cpensl. [IpuHIums
¢dbopmupoBaHus 310poBbecOeperatoiero nopeaeHus. Gusnueckas akTUBHOCTD U 3/10pPOBbE.
BbrnoxnmMmueckue acrekThl PallOHAJIbHOI'O NUTAHUA

JlabGopaTopHble 3aHATHS:

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGoparopHas paboTa «YMCTBEHHast pab0TOCIIOCOOHOCTH
OBgnazieHre MeTo1aMu OIpe/ieNIeH s ToKa3aTeNeil yMCTBEeHHOM paboTOCIIOCOOHOCTH,
00BSICHEHHE MOTYYEHHBIX PE3YJITaTOB U (POPMYIHPOBAHUE BHIBOAOB (IMCBMEHHO) C
HCIOJIb30BAHNEM HaYYHBIX MOHATUMN, TEOPUI U 3aKOHOB

2. JlabGopatopHas pabota «BriusiaHre abnoTndecknx (GakTOpoB Ha YeloBeKa (HU3KUE U

BBICOKHE TEMIIEPATypPhl)»

N3ydyenne MexaHU3MOB aJjaniTallii OpraHu3Ma 4ejloBeKa K HU3KUM U BBICOKMM TeMIIEpaTypam
1 00BSICHEHHE MOJIYYEHHBIX PE3YyJIbTaTOB U (POPMYJINPOBAHKE BHIBO/IOB (IIMCHbMEHHO) C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUI, TEOPUI U 3aKOHOB

*B ToM uncJie npogeccunoHaTbHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE JIA00PATOPHOTO
3aAHATHUSA

B kauyecTBe TPUITEPOB CHUKAIOIUX PAOOTOCTIOCOOHOCTD UCIIONIB30BAThH YCIOBUS
OCYILECTBICHHS MTPO(HECCHOHAIBHON AEATEIbHOCTHU: IIIyM, TEMIIepaTypa, pusnueckas
Harpyska u T.JI.

OK-2
OK-4
OK -7
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KonTtpoubnas 2
paGoTa Teopernueckre aCIeKThI IKOJIOTHH
IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHNe MPUKJIIATHOTO MOTYJIs1)
Paznea S. buosiorusi B aku3Hu 8 OK-1
Tema 5.1. OcHOBHOe coiep:KkaHue 4 OK -2
buorexHosorun | Teopernueckoe copep:KaHme: 2 OK -4
B JKH3HH buorexHosorus Kak Hayka v mpou3BoicTBO. OCHOBHBIC HAMPABIICHUSI COBPEMEHHOMN 2 IIK 4.5
Kamxa0ro ouorexuosioruu. Meroasl 6norexHosioru. OOBEKTH OMOTEXHOIOIMHA. DTHKA

OMOTEXHOJIOTMYECKUX ¥ TeHETHUECKUX dKCTiepuMeHTOB. [IpaBuiia moucka u anammsa

OMOIKOJIOTHYECKON HHPOPMAIIMH U3 PA3TUYHBIX UCTOYHUKOB (HAyYHASI U yUeOHO-HAydHAs

JUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb IHTEpHET U apyrue)

IIpakTyeckoe 3aHATHE 2

Keiicel Ha aHanu3 HHPOPMAITMH O HAYYHBIX JIOCTIKEHUSAX B 00JIACTH TeHETHICCKUX 2

TEXHOJIOTUH, KIIETOYHOIH MHKCHEPHH, UIIEBBIX OMOTEXHOJIOT A, 3aluTa Keiica:

MIPEJICTABJICHUE PE3YJIbTATOB PEIICHUS KSMCOB (BBICTYILUICHUE C MPE3CHTAITUCH )
Tema 5.2 BUOTEeXHOJI0TUM U TEXHUYECKHE CHCTEMBI 4
Tema 5.2 OcHoOBHOe coep:kaHue 4 OK-1
buotexHo/I0rHH | [IpakTHYeCKHe 3aHATHS: 4 OK-2
W TEXHUYECKUE | Paspyte GMOTEXHONOTHI ¢ PUMEHEHHEM TEXHUYECKUX CHCTEM (OHOMHKEHEPHS, 2 OK-4
CHCTEMBI ouonH(popMaTrKa, OMOHUKA) U UX PUMEHEHHUE B )KU3HH YEIOBEKa, TOUCK U aHAIH3 1K 4.5

nH(OpMAaIIUY U3 PA3TUYHBIX HICTOYHUKOB (Hay4yHas ¥ ydeOHO-Hay4YHas TUTepaTypa, CpeACcTBa

MaccoBoi uHpopMaluu, cetb IHTEpHET U IpyTrHe)

Keiicbl Ha aHanu3 nHGOpPMAIH O Pa3BUTHH OMOTEXHOJIOTUN C MPUMEHEHUEM TEXHUUYECKHUX

cucreM (1o rpymnmnam)

3amuTa Keiica: [IpeacraBienne pe3yabTaToB pelIeHus: KeHCOB (BBICTYIIIICHHE C 2

MIPE3CHTAINEH )
IIpomexyTouna 2
sl aTTecTanus 3a4geT
MO JUCIUIIHHE
Bcero: 72
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3. YCJIOBUSI PEAJTU3ALIMU MTPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
JTUCHMILIAH

3.1. lnsg peasiM3aumu NPorpaMMbl JMCUMILUIMHBI IPEAYyCMOTPEHBI CJIeAyIonue
crenuaJbHbIe MOMeIeHUs :

Kabuner «buonorum», OCHaIIeHHBIN B COOTBETCTBHH C II. 6.1.2 0Opa3oBaTeabHOI
nporpammsl 1o cnenuanbHoctu 15.02.19 CBapouHoe npou3BOACTBO.

3.2. UupopMmanuoHHOe oOecneyeHue peau3alu NporpamMmbl

Jns  peanmuzand  mporpaMMbl  OMOIMOTEeuHBIH  GoHA  0O0pa3oBaTEIBHOM
OpraHu3allMKi UMEET MeYaTHbIE U AJIEKTPOHHbBIE 00pa30oBaTeIbHbIe U MH(DOPMAIITMOHHBIE
peCypchl, peKOMEHOBAaHHbIE ISl UCIIOJIb30BaHUs B 00Pa30BaTEIbHOM IPOLECCE, HE
CTaple MSTH JET C MOMEHTAa U3JJaHusl.

PexoMeHtyeMble Tie4aTHbIE M3JaHUSA IO peanu3anuu o00I11e00pa3oBaTeIbHOM
JTUCIHIUIMHBL TIPEAICTAaBICHBl B METOAMYECKUX PEKOMEHAAIMSIX IO OpraHu3aluu
00yueHus.

OCHOBHBIC HCTOYHUKH:

[Tapmrytuna JI.A. EcrectBo3nanue. buonorus. (2-e usa., crep.) yueOnuk 2020
2. KoncrantuaoB B.M., Pe3anoB A. I'., ®aneeBa E. O. buonorus, yaeOHUK 115
npodeccuil ¥ cenualIbHOCTEH TEXHUYECKOTO U €CTeCTBEHHO-HAYYHOTO
npoduiit. — M.: U3ngarenbckuii neHTp «Axanemus», 2020.

=

I[OHO.]IHI/ITGJILHI)IG HUCTOYHUKHU:

1. benses /. K., Ipimmun I'.'M., Ky3neuosa JI.H. u np. buosorust (6a30Bblit
ypoBens). 10 kimacc. —M., 2019.

2. bemses /I. K., e .M., Boponusn [1.M. u np. buonorus (6a3oBsrii
ypoBens). 11 kimacc. —M., 2018.

3. Enxwuna JI. B. buonorus. Bech mkoapHBIN Kype B Tabmmmax. — M., 2020.

NuTepHeT-pecypcesnl:

1. www. sbio. info (Bcst 6monorus. CoBpeMeHHas OMOJIOTHs, CTaTbH, HOBOCTH,
OoubmuoTexa).

2. www. window. edu. ru (EnuHoe okHO JTocTyna kK 00pa3oBaTesIbHBIM pecypcam
HNuTtepHeTa no 6MOJIOTHH).

3. www.5ballov. ru/test (TecT ayist aOUTYpPHUEHTOB 1O BCEMY MIKOJIBHOMY KypCy
ouonorun).
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9.

www. vspu. ac. ru/deold/bio/bio. htm (TenexoMmmyHUKaIIMOHHBIE BUKTOPUHBI 10
OMOJIOTUN —HKOJIOTUU Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).

www. biology. ru (buonorumss B OtkpeiToM kojutemxe. CalT comepKUT
AJIEKTPOHHBIN yueOHUK 10 6uosoruu, On-line Tectsr).

www. informika. ru (OneKTpoHHBIM yueOHHK, OOJBIIONW CHHCOK WHTEPHET-

pPECYPCOB).

. www. nrc. edu. ru (buonornueckas kaptuHa mupa. Paznen KOMIBIOTEPHOIO

yueOHUKa, pa3pab0TaHHOTO B MOCKOBCKOM TOCYJapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

www. nature. ok. ru (Penkue u ucueszaromue xuBoTHble Poccun — mpoekt
Okonoruueckoro nenrpa MI'Y um. M. B. JlIomoHocoBa).

www. kozlenkoa. narod. ru (s Tex, KTO y4UTCS caM U YUYUT APYTUX; OYHO U
JUCTAaHIIMOHHO, OMOJIOTUH, XUMUH, IPYTUM MIPEAMETaM).

10.www. schoolcity. by (buosorust B Bormpocax u oTBeTax).
11.www. bril2002. narod. ru (buonorust ans mkoJbHUKOB. KpaTkasi, KOMIIakTHasi,

HO JIOCTaTOYHO MoapoOHast uHdopmaiusa no pazaenam: «OOImas OuoJOTHSY,
«boTtanukay, «300m0rusy, «YemoBex»).

IIporpammHoe obecniedeHue

=

Omnepanuonnas cucrema Microsoft Windows 10

2. aket nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBo60gHOE MpOrpaMmMHOE
oOecrieueHue, He OrPaHNYEHO, OECCPOUHO);

4. HUnrepuner Opaysep Google Chrome (OecrmaTHoe mporpaMmMHOE
oOecrieueHue, He OrPaHuEHO, 0ECCPOUHO);

5. K-Lite Codec Pack — ynuBepcanbHbIii HAOOp KOJECKOB (KOAMPOBIUKOB-
JEKOJUPOBIIMKOB) W YTWIUT JJIA MPOCMOTpa W OOpabOTKU ayJuo- |
Buieo(aitioB (becriaTHOE MPOrpaMMHOE 00ECIIeueHHEe, HE OTPaHUYEHO,
OeccpouHo);

6. WinDjView — nporpamma anst npocmotpa (aiiinoB B ¢opmare DJV u
DjVu (cBobGomHoe mnporpaMMHOE€ OOecrieueHHe, HE OrpaHUYeHo,
OeccpouHo);

7. Foxit Reader — npukitagHoe mporpaMMHoOe oOecrieueHue ISl TPOCMOTpa

AJIEKTPOHHBIX TOKyMeHTOB B ctannapte PDF (6ecmiatHoe mporpaMMmHOe

obecricueHue, He OTPaHUYCHO, OECCPOUHO).
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJILHOM JUCOUIIJINHBI

KoHTpo.ib U olleHKa pe3yJIbTaTOB OCBOCHHS 00IIE00pa30BATEIHHON JUCITUTITMHBI

PACKPBIBAKOTCA 4YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC Ha q)OpMI/IpOBaHI/Ie

O6HIHX 141 HpO(beCCI/IOHaJIBHBIX KOMHGTGHHI/Iﬁ I10 pazaciiaM U TCMaM COICPKAHUA y‘l€6H01“0

Martcpuaiia.

Oo0man
KOMIIETeHIUS

Paszgen/Tema

T oneHoOYHBIX MepPONPUATHI

Pa3zgen 1. Kinerka —
CTPYKTYPHO-
(pyHKIIHOHAJIBLHAS eIMHUIIA
JKHBOT'0

KonTponbhas pabota
«MoJieKyIsIpHBII YPOBEHB
OpraHHu3aIH KUBOT0»

OK 02

buonorus xak Hayka. O0rias
XapaKTEPUCTUKA KUZHH

3anonHeHue TabIuIlbl C ONUCAHUEM
MCTOJO0B MUKPOCKOIIUPOBAHUA C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMHU.
3anonHenue Tadbaunpl «Bkiaa yueHbIx
B Pa3BUTHE OUOJIOTHI

3aroTHeHUEe CPABHUTEIHLHOM TAOUIIBI
CXOJICTBA M PA3JINYHIA )KHBOTO U HE
KHUBOT'O

OK 01
OK 02
OK 04

CtpykTypHO-(QDYHKIIMOHATIbHAS
OpraHHu3aIys KIETOK

OueHnBaemas JUCKyCCHs 110 BOIIPOCaM
JAEKIUU

Pa3paboTka MEHTaILHON KapThI 11O
KJIAaCCU(PUKALUU KIJIETOK U UX CTPOEHUIO
Ha IIPO- ¥ 3YKapHUOTUYECKUX U TI0
LapcTBaM B MUHU Ipynmax
Brinonnenue u 3amura 1a60paTOPHBIX
pabor:

«CTtpoeHue KIeTku (pacTeHus,
YKUBOTHBIE, TPUOBI) U KIETOUYHbIE
BKIIFOUEHUS (Kpaxmall, KapOTUHOH/IBI,
XJIOPOILTACTHI, XPOMOILIIACTHI)»
[IpakTnueckoe 3ansatue. [Ipencrasnenue
YCTHBIX COOOIIEHUH ¢ TIpe3eHTalueH,
IOJITOTOBJIEHHBIX IO NIEPEYHIO
HMCTOYHUKOB, PEKOMEH/IOBAHHBIX
IIPENoAaBaTeIeM

OK 01
OK 02

CtpyKkTypHO-(YHKIIMOHATIBHBIE
(bakTopBl HACTIEICTBEHHOCTH

@pOHTaIBHBIN OIIPOC

Pa3paboTtka rioccapus

Pemenue 3anau Ha onpenenenne
IIOCJIEI0BATEIBLHOCTU HYKJIEOTH/IOB,
aMUHOKHCIIOT B HOPME U B Clly4ae
M3MEHEHHUS MTOCIIE0BATEIbHOCTU
Hykieotuaos JJHK

OK 02

OOMEH BELIECTB U
NpeBpaIlCHUE YHEPTUHN B KIICTKE

OpPOHTAIBHBIN ONIPOC
3anoHeHne CPaBHUTEITHLHOMN TaOIUIIBI
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XapaKTepUCTUK TUTIOB OOMeHa
BEILIECTB

OK 02
OK 04

JKW3HEHHBIN UK KIIETKU.
Murto3. Meiio3

OO6cysxaeHne o BOpocam JeKIHH
Pa3paboTka IeHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Pazpnen 2. Ctpoenne u
(pyHKuMHM oprannzma

KonTponbnas pabota “CtpoeHue u
GbyHKIMH opranu3Ma’

OK 02
OK 04

CrpoeHue opranusma

OuenuBaemas 1UCKycCus

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHCTEM OpPI'aHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0BEK) C KPaTKOM XapaKTepUCTUKON
ux QyHKIUHA

OK 02

@DopMbl pa3MHOKEHUS
OpraHU3MOB

@poHTaATBHBINA OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTepUCTUKON U ipuMepaMu hopm
Pa3MHOKEHHUSI OPraHU3MOB

OK 02
OK 04

OnTtorenes paCTeHHﬁ, JKNBOTHBIX
X1 49CJIOBCKaA

Pa3zpaboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKOM ATAIOB OHTOTEHE3a
OTZI€JIbHOM TPYIIION )KUBOTHBIX U
YEJIOBEKA M0 MUKPOTPYIIIam
Tect/onpoc

CocraBicHHE )KU3HCHHBIX I[TUKJIOB
pacTeHul 1o oTaenaM (MOXOBHIHbBIC,
XBOIICBUIHBIC, TAIIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICOJOBaHUA

Pa3pabotka rioccapus
@pOHTAIBHBIN ONPOC

TecT mo Bompocam JIeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, 11-, TOJIMTUOPUTHOM U
AHAIM3UPYIOLIEM CKPEIMBAHUU,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIBaHUSI

OK 01
OK 02

CreruieHHO€e HaCIEI0BaHNE
MIPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3anayd Ha onpeneneHue
BEPOSATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTaBJICHHE TEHOTHITMUECCKUX CXEM
CKpPEIIUBAaHUS

OK 01
OK 02
OK 04

3aKOHOMCpHOCTI/I HU3MCHYHUBOCTHU

Tecr.

Pemenue 3aga4 Ha onpeneneHne Tuna
MyTalyy IIpU epeaaye
HACJICAICTBECHHBIX HpI/ISHaKOB,
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COCTAaBJICHUE TEHOTUIINYECKUX CXEM
CKpEILIMBaHUS

Pa3znea 3. Teopusi 3BoJIOnUM

Kontposbnas padota “TeopeTrnueckue
ACIEKTHI IBOJIIOIUH KU3HU Ha 3emiie”

OK 02 HcTopust 2BOTONMOHHOTO DpOoHTABHBIN OIIPOC

OK 04 yueHus. MUKPO3BOIIOLHS PaspaGoTka rioccapus TEpMHUHOB
Pa3paboTka JeHThI BpeMEHU pa3BUTHUS
IBOJIIOIUOHHOTO YUCHHS

OK 02 MaxposBOIIOIHSL. OnenuBaemasi TUCKYCCHSI:

OK 04 BO3HMKHOBEHHUE M Pa3BUTHE HCITOJIb30BAaHUE aPTYMEHTOB,

JKU3HU Ha 3eMiie OMOJIOTUYECKON TEPMUHOJIOTUU U

CHMBOJIMKH JUIS JOKa3aTeIIbCTBA
POJCTBA OPraHU3MOB PA3HBIX
CHCTEMaTHUYECKUX TPYIIIT
Pa3paboTka neHTBI BpeMEHU
BO3HUKHOBEHUS M Pa3BUTHUS )KU3HU HA
3emie

OK 02 [TponcxoxaeHne 4eoBeKa — OpOoHTABLHBIA 0IIPOC

OK 04 AHTPOIIOI€HE3 Pa3paboTka neHThI BpeMEHH!
IPOMCXOXKICHUS YEIOBEKa

Paznea 4. DxoJiorus

OK 01 Dkojorudeckue GpakTopsl U TecT 1o skosorHYeckuM GakTopam u

OK 02 CpEebl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Momynsanusi, cooOmecTBa, CocraBieHue cxeM KpyroBopora

OK 02 9KOCHCTEMBI BEIIECTB, MCIIOJIb3Ys MATEPUAIIbI JIEKI[HN

OK 07 Pemienune npakTUKO-OpUEHTUPOBAHHBIX
pacUETHBIX 3aJIaHHUH IO IEPEHOCY
BEIIECTBA M SHEPTUH B IKOCHCTEMAX C
COCTaBIICHHE TPODHUECCKHUX [CTICH
nUpamMu]] GMOMACChl M SHEPTUH

OK 01 buocdepa - rmodanbHast OrnenrBaemasi IUCKYCCHS

OK 02 JKOJIOTUYECKas CUCTEMA Tect

OK 07

OK 01 BiistHue aHTpOnOreHHbIX Tect

OK 02 dakxTopos Ha 6Guochepy I[TpakTuueckas padora “OTX0bI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 Bnusinue couunanbHO- OnenuBaemast TUCKYCCHS

OK 04 DKOJIOTHYECKUX (PAKTOPOB Ha BrinonHenue 1abopaTtopHoil paboTs! Ha

OK 07 BBIOOD:

3J0POBEE YCIOBCKA

"VMcTBeHHas paboTOCOocOOHOCTR",
"Bnustaue abnotnyeckux (HakTopoB Ha
4esloBeKa (HU3KHE U BBICOKHE
Temneparypsl)”
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Pasznen 5. buosorust B ;Ku3HH

3ammra Keiica: mpeacTaBiIcHHIe
pe3yJIbTaTOB PEIICHUS KEHCOB
(BBICTYIJIEHUE C NIPE3EHTALUEH)

OK 01 buotexHoOrNN B KU3HU Bremonxenue kelica Ha aHAIN3

OK 02 KaXJ/10T0 nHGOpPMAIMY O HAYYHBIX JOCTHKEHHIX

OK 04 B 00JIACTH T€HETHYECKUX TEXHOJIOTHH,

IIK 4.5 KJIETOYHOW MHKEHEPUH, TTUILEBBIX
OMOTEXHOJIOTHH (110 TpymIam),
MpeACTaBICHUE PE3yJIbTaTOB PEIICHUS
KEHCOB

OK 01 buorexHonoruu u rexaudeckue |BrImoHeHMe Keiica Ha aHAN3

OK 02 CHCTEMBI UH(POPMALIUU O Pa3BUTHUS

OK 04 OMOTEXHOJIOTHI C MPUMEHEHHEM

I[IK 4.5

TEXHUUYECKUX CHCTEM (10 Ipynnam),
IIPE/ICTAaBICHHUE PE3YJIHTATOB PEIICHUS
KEHCOB
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