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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI «BUOJIOT UsT»

1.1. MecTo IMCUMILIMHBI B CTPYKTYpe o0pa3oBaTeabHoi nmporpammbl CITO

1.1. MecTo aMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHAJIbHOM
o0pa3oBaTeJIbHOI MPOrPaMMBbI

O6meo6pazoBaTenbHas qucuIUinHa «buonorus» uzydyaercs Ha 6a30BOM ypOBHE
B 00mieoOpa3oBaTelbHOM IMKJIE€ Y4YeOHOTO IJlaHa OCHOBHOM MpodecCHoHambHOM
00pa3oBaTeIbHOI MPOrPaMMBI.

TpyaoemkocTs nucuuiuinHbel «buonorus» Ha 0a30BOM ypOBHE COCTaBiseT 78
yaca, W3 KOTOpPHIX 12 4acoB BKIOUaeT NPOo(PecCHOHATEHO-OPUEHTUPOBAHHOE
CoJiep)KaHue, YCWIMBAIOIIEE NPOPECCUOHAIBHYIO COCTABIISIOLIYI0 IO KOHKpPETHOU
npodeccunn  wimM  cnenmuanbHocTH B 3aBucumoct ot OI'OC  CIIO
npodeccun/crenuagbHOCTH.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKAHUE PEATU3YETCS B MPUKIATHOM
moxayne (pazaen 5 “buosorus B Xu3HK) M Bcex Mpodeccuil/crnenuaibHOCTe Ha
Marepuaie KeicoB, CBA3aHHBIX C aHAIM30M HMH(OpMAUUU O pa3BUTUU U NPUMEHEHUU
OMOTEXHOJIOTMH 1O  oTpacisaM Oyaymeid npodecCHOHANBbHOW  AESTENbHOCTU
oOyuaromuxcs. Kpome Ttoro, mnpodeccrnoHallbHO-OPUEHTUPOBAHHOE —COJEpIKaHUE
yuuThIiBaeTcs B pazaene 4 “Okonoruss”’ TPH  BHIIOJHEHUH JaOOPaTOPHBIX U
NPAKTUYECKUX pPabOT, CBSI3aHHBIX C Oyaymied npodeccuoHaTIbHOW AESTEIHHOCTHIO
00yyaroImuxcs.

Ilepuon oOydeHuss W pacmpeieieHUe MO CeMeCTpaM OMNPEAesIeTcs Y4eOHbIM
mwiaHoM BTXT — ¢unmana PI'VIIC, ¢ ydyeroM joruku (opMUpOBaHUS MPEAMETHBIX
pe3ynbTaToB, OOMIMX U MPOPECCUOHATBHBIX KOMIIETEHUUN, MEXKITPEAMETHBIX CBA3EH C
JIPYTMMH JUCIUIUIMHAMHU 00I1e00pa30BaTeIbHOTO U 00IIeTpo(eCcCHOHATBHOTO ITUKIIOB
y4eOHOro IIaHa.

1.3. eaun v muiaHupyeMble pe3yJbTaThl 0CBOCHUS JUCHUILJINHBI:

Hean: ¢dopmupoBanwe y CTYIEGHTOB TIPEACTABICHHS O  CTPYKTYpHO-
(GYHKIIMOHATBHOW OpPTaHM3aIluy KUBBIX CHCTEM Pa3HOTO paHTa KaK OCHOBBI MPUHSATHS
pEIICHUI B OTHOIIICHUH OOBEKTOB KUBOW MPUPOJIBI U B IPOU3BOICTBEHHBIX CUTYAIIHSIX.

3agaum:

1) chopmupoBaTh MOHMMaHUE CTPOSHHS, MHOTOOOpa3Husl U 0COOCHHOCTEH JKHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3AIMH, 3aKOHOMEPHOCTEH MPOTEKaHUsI OMOJIOTHYECKUX
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IIPOLIECCOB U SIBJIICHUW B OKPYXKAIOWIEW Cpene, LENOCTHOW HAay4yHOM KapTUHBI MMpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BuUTh YyMEHHUS ONPENEATh KUBbIe OOBEKTHI B MPUPOJE; MPOBOIUTH
HAOJIIOICHUST 32 DKOCUCTEMAMHU [IJISl BBISBIICHHUS] €CTECTBEHHBIX M aAHTPOIOTCHHBIX
M3MEHEHUH, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHUH,

3) chopmupoBaTh HaBBIKM  TPOBEACHHUS  MPOCTEHIINX  OHOJIOTHUECKHUX
AKCIIEPUMEHTAJIBLHBIX UCCIIEIOBAaHUI ¢ COOIOIEHUEM MPaBUiI OE30MacCHOTO OOpaIeHUs
¢ 00BbeKTaMu U 000PYAOBAHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh MHGOPMAIMIO OMOJOTHUYECKOrO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIECTBUS CBOCH JEATEIBHOCTU IO
OTHOIIICHUIO K OKpYXKalolllel cpene, COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBBIBaTH U
co0JIroAaTh MephI MPO(PHITAKTUKY 3a007I€BaHUM.

6) chopMUpoOBaTh MOHUMAHUE 3HAUUMOCTU JOCTUKEHUM OMOJOTHYECKOU HAYKH U
TEXHOJIOTMA B TPAKTHYECKOW JESITEIbHOCTH 4YEJIOBEKa, Pa3BUTHUM COBPEMEHHBIX
MEAMIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHA.



1.2.2. IInanupyembie pe3yabTaThbl OCBOCHHUS 001e00pa3oBaTeIbHOM AUcHUILIUHBI B c00TBeTcTBMU ¢ PI'OC CIIO u Ha

ocHoBe PI'OC COO
Kox u Ilnanupyemble pe3yabTaThl 0CBOCHHS HCIUTIAHBI
HaMMEHOBaHHe
¢opmupyembIx O6ume! JIMCHMILIHHAPHBIE?
KOMIIeTeHIN i

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
po(hecCHOHATTLHOM
NESATCIIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

B 4yacTH TPY10BOr0 BOCIIMTAHMS:
- TOTOBHOCTh K TpPYIdy, OCO3HaHHE IICHHOCTH MAacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JESATEIBLHOCTH TEXHOJIOTHYECKON U

COIMAJILHOW HAIPaBJICHHOCTH, CIIOCOOHOCTh HMHUIIMUPOBATH,

IUIAHUPOBaTb M CAMOCTOSATEIBHO  BBIIIOJIHATH  TaKYyIO
JESTEIILHOCTB;
- MHTEpeC K pa3IM4HbIM cdepam HpodeccHOHATHLHON

JIeATEeTLHOCTH,
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIe JJOTHYeCKHe /IeliCTBUSA:

- CaMOCTOSTENbHO (HOPMYJIMPOBATh W  aKTyaIH3HPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JIJIS
CpaBHEHHUS, KIIaCCU(PUKAUU U 000OIICHNUS;

- OINpEAeNsATh LEIH ACSITeNbHOCTH, 3a/1aBaTh MapaMeTphl U

c(OPMUPOBAHHOCTh 3HAHWH O MECTe M POJH OWOJOTHU B
CHCTEME HAay4YHOTO 3HAHHS; (YHKIMOHAJIBHOW TPaMOTHOCTH
YCJIOBCKA JIA pCIICHUS JKU3HCHHBIX HpO6JICM;

c(OpPMUPOBAHHOCTb ~ YMEHUS

OCHOBOIIOJIararommux OMOJIOrMYECKUX TCPMHUHOB U MMOHSITHH:

pacKpbIBaTh  COJEPKAHHE

JKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, MOIYJISLHUS,

JKocHucTeMa, OwuoreHo3, Owuocdepa; wmerabonusm (oOMeH
BEIIIECTB u npeBpalieHe DHEPIHUn), roMeocTas
(camoperynsius), OMOCHHTE3 Oeka, CTPYKTypHast

OpTraHMU3aIMs KUBBIX CHCTEM, TUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCIIpOU3Be/IeHNE (PENpOayKIUs), HACIEACTBEHHOCTD,

W3MEHYMBOCTh, SHEPro3aBUCUMOCTb, POCT U pPa3BUTHE,
YpOBHEBAsi OpraHU3allus;
chOpMUPOBAHHOCTh ~ yYMEHHS  PAcCKpbIBaTh  COJEPIKAHHE

OCHOBOTIOJIATAIONMUX OHOJIOTHYECKUX TEOPHA U THIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTAllMOHHOM, 3BOJIIOLIMOHHOW,
MIPOUCXO0XKICHUS )KU3HU U YETIOBEKA;

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeAMeTHble pe3ybTaTbl M3 ®rOC COO (B nocnesHelt pegakumm ot 12.08.2022), bopmupyemble o61e06pa3osaTenbHON AUCLUNANHOMN

Z,U,VICLI,MI'IHVIHaprIe (npeameTHble) pe3ynbTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocnegHen pegakumm ot 12.08.2022)




KPUTEPUU UX JTOCTUKECHUS;

- BBIABIIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUHA B

pacCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTbL KOPPCKTUBBI B  ACATCIBHOCTb, OLCHUBATH
COOTBETCTBHEC PE3YIBTATOB LOEIIAM, OLICHUBATh PUCKHA
HOCJ'IC,I[CTBI/Iﬁ JACATCIIbHOCTH,

- Pa3BHUBAThb Kp€aTHuBHOC MBIIIJICHHUEC npu  pCIICHUHA

YKMU3HEHHBIX Tpo0IeM

0) 0a30BbIe HcCIe0BATEIbCKHE eCTBUS:
- BJIAJETh HABBIKAMU  y4EOHO-HCCIICJIOBATEILCKOH U
IIPOEKTHOM J1eATEIbHOCTH, HABBIKAMU pa3pelleHus Ipooiem;

- BBIABJIATH MMPUIUHHO-CJIICACTBCHHBIC CBsI3H1 u
aKTyaJIM3UpOBaTh 3ajauy, BBIABUIaTh TMIIOTE3y €€ PELICHHUS,
HAaXOJWTh  apryMEHTBhl s JOKa3aTelbCTBA  CBOMX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

- QHAIM3MPOBATh TMOJYYCHHBIE B XOJE pEIICHUS 3aJauu
pe3ynbTaThl, KPUTHYECKHU OIIEHUBATh UX JOCTOBEPHOCTD,
MMPOrHO3NpPOBATh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- yMeThb

MMPAKTUYCCKYIO obnactu KHN3HCACATCIbHOCTH,

HepeHOCI/ITI) 3HAHUSA B HO3HaBaTeHBHyIO nu
- YMGTI) I/IHTerI/IpOBaTI) 3HAHUS W3 paSHI)IX HpC}IMeTHLIX
oOJacreii;

- BBIIBUTATh HOBBIC WJIEH, IMpeylaraTb OPHUTHHAILHBIC
MIOJIXO/IbI U PEUICHUS;

- CIOCOOHOCThL MX HCIOJIE30BAaHUSA B IO3HABATEILHON U

COLMAIIBHOM MPAKTHUKE.

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH OCHOBOIIOJIATAIOIITHE
Oouosiornyeckue 3akoHsl U 3akoHOMepHOocTH (I'. Mengens, T.
Moprana, H.W. BaBunoBa, J. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIel HX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

npuoOpeTeHNe OIbITa INPUMEHEHUS OCHOBHBIX METOJIOB
UCIOJB3YEMBIX B

HAaY4YHOI'O OHOJIOrHH:

Ha6J'IIO,Z[eHI/I$I H OIllMCaHusA JXHUBBIX CHCTCM, IIPpOLHCCCOB M

II0O3HAaHUA,

HBHCHHﬁ; opraHu3anu W IM[MPOBCACHUA OMOIOTMYECKOTO
OKCIICPUMCHTA, BBIJIBUKCHU A THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKIAY HCCIICAYyCMBIMU BCIIMYHUHAMU,

OOBSICHEHUS TOJIYYEHHBIX PE3yJIbTaTOB M (POPMYIUPOBAHUS
BBIBOJIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATHN, TEOPUM M

3aKOHOB;
C(OPMHPOBAHHOCTh ~ YMEHHUSl  BBIIEIATH  CYIIECTBEHHBIE
NOPU3HAKU BHUPYCOB, KJIETOK MPOKApUOT M  IYKapHUoOT;

OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJIOB,
OHMOTEOIICHO30B U DKOCHUCTEM; OCOOECHHOCTH IPOIIECCOB
oOMeHa BEHIECTB W TMPEBpAIICHUS DSHEPrUU B KIETKE,
(dboTocuHTE3a, IIACTUYECKOTO M DHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTUIOJOTBOPCHHUS, Pa3BUTHUS U
PAa3MHOXKCHUA, WHIAWBUAYAJIBbHOT'O pa3sBUTHA opraHusma
(oHTOTEHe3a), OOpHOBI 3a CYIIECTBOBAHHME, ECTECTBEHHOTO
ot0Oopa, BUI000pa3oBaHusl, MPUCIIOCOOICHHOCTH OPTaHU3MOB
K cpene oOuTaHus,

U3MEHEHUH B

BIIUSHUS KOMIIOHEHTOB 9JKOCHCTEM,
AHTPOTIOTEHHBIX PKOCHCTEMax  CBOEH
MECTHOCTH, KPyrOBOPOTA BEIIECTB W MPEBpAIICHUE SHEPTUHU B
ouocdepe;

c(hOpMHUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUUYECKHE 3a]1auyH,
COCTABIIATh TEHOTUITMYECKHE CXEMBI CKPCIIUBAHHS  JUIS




Pa3sHbIX THUIIOB HACJICAOBAHUSA MNPU3HAKOB Y OpPraHHU3MOB,

COCTaBJIsITb CXCMbl IIEPCHOCA BCHICCTB H

sKocHucTeMax (1[eNu MUTaHUsl, TUIIEBbIE CETH).

SHEpPruu B

OK 02.
Hcnonb3oBath
COBpEMEHHBIE
CpeICTBA MOUCKA,
aHam3a u
UHTEPIpETauu
UHPOpPMALIUHU 1
UH(POPMALIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
npodeccuoHaNbHOM
JeSITebHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:

- chOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
MIPaKTHUKH, JIHAJIoTe KYJIbTYD,
MecTa B

OCHOBAHHOI'O Ha

CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MOJIMKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIILCKOW KYJIbTYPBI
KaK CpEJCTBa B3aUMOJICUCTBUS MEXKIY JIOJbMH U TO3HAHUS
MUpa;

- OCO3HAHUE LIECHHOCTU HAy4YHOH NEeATEIbHOCTH, TOTOBHOCTH
OCYULIECTBIISITh MIPOEKTHYIO u HCCJIEI0BATENbCKYIO
JeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBnazseHre yHUBEPCAIbHBIMU Y4eOHBIMH TO3HABAaTEIbHBIMU
NEUCTBUSIMU:

B) pabdoTa ¢ unopmaumeii:

- BJIaJIETh HABBIKAMU TMOJTYYEHUsI MHPOPMAIIMH U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IOMCK,
aHAJIN3, CHCTEMAaTU3allMI0 M MHTEPHpeTanuio WHGOpMaluu
pa3IMYHBIX BUJOB U (HOPM TIPE/ICTABICHHUS,

- CO3/1aBaTh TEKCThl B PAa3IMUYHBIX QopMaTax ¢ Yy4eToM
Ha3Ha4YeHHUs] MHQPOpPMAIMU M IENEBON ayAUTOPHH, BBHIOHpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS W BU3YATH3aIINH;

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

- HCIIOJIb30BaTh

CpeacTBa MH(OPMALMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHUI B PCIICHUN KOTHUTUBHBIX,

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OLICHUBATH
uHGOpMaIMI0 OHOJOTHYECKOrO COJEPKaHUsl, BKIIIOYAIOIIYIO
NICEBJOHAYYHbIE pa3IMYHBIX

(cpenctBa MaccoBoil  mH(pOpMaIuu,

3HaHUS U3 HMCTOYHHKOB
Hay4YHO-IIONYJISIPHBIE
MaTepuaibl);  MUHTEPIPETUPOBATH

OTUYCCKHUEC ACIICKThI

COBPEMEHHBIX HCCJICIOBAaHUM B  OHOJIOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH; PacCMaTPUBATh IJI00ATBHBIC SKOJIOTHUECKUE
poOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K
HUM COOCTBEHHYIO TIO3UIIUIO;

c(hOpMHUPOBAHHOCTh COOCTBEHHBIE

IMMCHbMCHHBIC u

YMEHUU
YCTHBIE

c03/71aBaTh
CcoOOIIIeHUs  Ha
OMOJIOrHYeCKOl HH(pOPMAIIMK W3 HECKOJBKHUX HCTOYHHKOB,

OCHOBC

I'paMOTHO HUCIIOJIB30BATH MOHSATHUHBIN arrapar OMOJIOTHH.




3aga4 C
TCXHUKHU

KOMMYHUKATHBHBIX n OpraHnu3aluOHHBIX

cobOioieHueM TpeOoBaHU SPrOHOMUKH,
0€30aCHOCTH, THTHEHBI, PecypcocOepekeHus], MPaBOBBIX HU
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOH 0€301acHOCTH;

- BIIAJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aLUTHl HH(POPMALUH,

nH(GOPMaLMOHHON 6€30MaCHOCTH JTUYHOCTH.

OK 04. DddexTuBHO

B3aNMMOJICHCTBOBATH
u pabortartb B
KOJIJICKTHBE H
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIQJICHUE HaBBbIKAMH y4eOHO-UCCIIeIOBATEIILCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OBJagenue
AeMCTBUAMMU:
0) coBMeCTHasi 1eATeIbHOCTD!

- NIOHMMAThb U MCIOJIb30BATh IPEUMYIIECTBA KOMAHIHOU W
WHAUBUAYAIbHON paboTHI;

OCIIn

YHUBEPCAJIbHBIMHA KOMMYHUKATUBHBIMU

- IIPpUHHUMATDH COBMECTHOM ACATCIIBHOCTH,

OpraHM30BBIBATh U KOOPJWHUPOBATH JEMCTBUS IO €€
JOCTH)KEHHMIO: COCTAaBJIATh IUIAH JEUCTBUM, pacHpencisTh
pOJIM C y4YETOM MHEHMH yYaCTHHKOB OOCYXJaTh pPE€3yJIbTaThl
COBMECTHOM paboThI;

- KOOPIMHHMPOBATH U BBHIIOJHATH pabOTy B  YCIOBHSX
peasIbHOTO, BUPTYaJIbHOT'O u KOMOWHUPOBAHHOTO
B3aMMOJIEICTBHS;

- OCYUIECTBJIATH IO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B
pPa3IUYHBIX  CUTYyalHUsAX, MPOSBISATb  TBOPUECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM.

OBianenue YHHBepPCAJbHbIMHU peryisiTHBHBIMH
NefHCTBUAMMU:

') NPUHATHE ce0sT M IPYTUX JHOeii:

HpI/IO6peT€HI/I€ OIllbITa HNPUMCHCHHA OCHOBHBIX MCTOIOB
HAaY4YHOI'O HCIIOJIb3YCMbIX B OMOJIOTHU:

Ha6J'II-O,Z[eHI/I$I H OIlMCaHuA JXHUBBIX CHCTCM, IIPOLCCCOB H

II03HAaHUA,

SIBJICHI/Ifl; opranuMzaiii MW IMPOBCACHUA OMOJIOTHYCCKOTO
OKCIICPUMCHTA, BBIABHUXCHUA THUIIOTE3, BBISIBJICHUA
3aBUCHUMOCTH MCKAY HCCIICAYyEMbIMU BCJIMYHNHAMMU,

OOBSICHEHUS TOJIYYEHHBIX PE3YJIbTaTOB M (POPMYIUPOBAHUS
BBIBOZIOB C MCIIOJIb30BAHUEM HAYYHBIX IIOHATUN, TEOPUM H
3aKOHOB.




- IPUHUMATh MOTHMBBI M apryMEeHTBl APYIMX JIOACH IpU
aHaJIU3€e PE3yNbTATOB IEATEIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CHOCOOHOCTh MOHMUMATh MHP C MO3HMLUHU JAPYrOro
YeJI0BeKa.

OK 07.
ConencTBoBaTh
COXPAHCHHIO
OKpY>Karoleu
Cpebl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUA 00

N3MCHCHHH KJIMMaTa,

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA S

- c(OPMUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYphl, TOHUMAHUE
BITUSTHUS
COCTOSIHME NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
r7100aTBHOTO XapaKkTepa IKOJIOTHUECKUX MPooIIeMm;

- IJJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUN B OKPYXKarOIEH

COMaJIbHO-3KOHOMHNYCCKUX IMpouccCcoB Ha

Cpele Ha OCHOBE 3HAHMUA LEJIed YCTOMYMBOIO DPAa3BUTHS
4eJI0BEYECTBA;

AKTHUBHOC HCIIPpUATHC ,HCI\;ICTBI/II\/'I, IMPUHOCATIHNX BpEa

c(OPMHPOBAHHOCTh YMEHUS NMPUMEHSATH MOIy4YCHHbIC 3HAHUS
JUI 00BsICHEHHsI OMOJOrMYECKHX MPOLECCOB U SIBICHUH, s
IPUHATHS IPAKTUYECKUX PELICHUM B ITOBCEIHEBHOM JKU3HU C
Henplo  obecrieueHusi Oe30MacHOCTH CBOETO  37I0POBb U
3/I0pPOBbsSl  OKPYKAIOIUX JIOAEH, COOJIOAECHUS 30POBOTO
oOpa3a KU3HHU, HOPM I'PaMOTHOTI'O IOBEJEHUS B OKpYKaroIlen
MIPUPOAHOMN cpene;
UCIIOJIb30BAaHUSl JIOCTM)KEHUH COBPEMEHHOM OMONOTMM U

HOHUMaHUE HEOOXOIMMOCTH

OMOTEXHOJIOTHH JIsl pallMOHAIBHOTO MPUPOI0IOIB30BaAHUS.

TIPUHITUITBI OKpY’KaroIel cpejne;
OepeKIMBOro - YMEHHUE MPOTHO3MPOBATh HEOIAroNpHUITHBIE HKOJIOTHUYECKUE
IPOM3BOJICTBA, MOCJIE/ICTBHSI TIPEANIPHHUMAEMBIX JIEHCTBHNA, TPEAOTBPAIaTh
3¢ dexTUBHO ux;
NIeiCTBOBATH B - pacmupeHue OmbITa  JESTEeIBHOCTH  JKOJOTHYECKOH
Ype3BBIYANHBIX HaIpaBJICHHOCTH;
CUTyalusax - OBJIaACHHUC HaBBIKAMH y‘i€6H0-PICCJ'IC,Z[OBaTeJ'IBCKOfI, HpOCKTHOﬁ n
COILIMAJILHON AESTEIILHOCTH.
27.02.03
MK 2.6. C(OPMHPOBAHHOCTh 3HAHHUS O TEXHOTCHHBIX BO3JCHUCTBUSX
BhITIONHSTE Ha 3/I0pOBBE 4YeNlOBEKa (DIIEKTPOMArHUTHBIE MOJS, OBITOBAS
TpeGoRaHNS XUMHUS, H30BITOYHBIC TIYMBI, paJyaIis U T.I.) W TPHHIIAITHI
TeXHIYECKOI 3I0pOBBECOEPETAIONIETO MTOBEICHIS,
SKCITyATATHH c(hOpMHUPOBAHHOCTh 3HAHUA 00 OTXOAaX, OOPa3yIOIIMXCS Ha

JKCIIC3HBIX JOPOT U

paboueM MecTe / Ha 9Tamax MPOU3BOJACTBA, CBS3AHHBIX C
oTpeieIeHHON podeccreil/cennanbHOCThIO;
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0€e30I1acCHOCTH
JIBHKCHUSA

c(hOpPMHUPOBAHHOCTH
TEXHOJIOTHUAX.

IIOHATHUA

(0]

pecypcocOeperaronmx
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBLHOM

JTUCHUATIIMHBI

2.1. O0beM TUCHUILJIMHBI U BUbI Y4eOHO# padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpaMMBbI THCHUTLIAHBI 78
B T.4.
OcHoOBHOe coiep:KaHue 72
BT. 4..
TEOpETUIECKOe O0ydeHne 46
B T.4. MPO(ECCHOHATLHO-OPUCHTUPOBAHHOE COJICPIKAHUEC 20
MPaKTUYECKHUE 3aHATUS 20
B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE COJICPIKAHNE 10
1abopaTOpPHBIE 3aHATUS 4
B T.4. PO eCcCHOHATHHO-OPUEHTUPOBAHHOE COICPIKAHNE 2
KontpoabHnas padora 6
IIpomexyTounas arrectanus (AudPepeHIUPOBAHHBIN 324€T) 2
[IpodeccnonanbHO-OPUEHTUPOBAHHOE COIEPKAHUE 41%
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2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TUCIATIIIMHBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa (0CHOBHOE M MPO(decCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3esioB U TeEM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETeHUHH
1 2 3 4
Pasznes 1. KiieTrka — cTPyKTYPHO-(DYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 22
Tema 1.1. OcHoBHOE co/lep:KaHue 4 OK 2
Buosorus kak TeopeTnueckoe odyueHue: 4 IIK 2.6
Hayka. O0mast | Cogpemennvie ompaciu 6uonocuueckux suanuii. Ceaso Guonoeull ¢ OpyeuMi HAyKami. GUoXumus, 2
XapaKTePUCTUK |Guogusuxa, buonuxa, eenoceoepagus u op. Postb u MecTo 6MoJIoTUH B OPMUPOBAHUN COBPEMEHHOM
a JKU3HU Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KuBoi Marepun. O011as xapakTepuCTHKA )KU3HH, CBOIICTBA
KHUBBIX CUCTEM.
XUMUYECKUI COCTaB KIETOK 2
Tema 1.2. OcHoBHOE cogepkaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK-2
¢ynxkuuonanbn | Kinerounas teopust (T. IlIBann, M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHUS COBPEMEHHOI OK -4
asl OpraHu3anus | KJIETOYHOU TEOpHUHU. TUIIBI KIETOYHOM OPraHU3alUU: TPOKAPUOTHUECKUN U 3YKapUOTUYECKUH. IIK 2.6
KJIETOK OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. CTpoeHHEe MPOKapuoTUYECKOi kineTku. CTpoeHue
syKapuoTHueckoi kieTku. Hexkiierounsle popmbl )kU3HU (BUpYCHI, OakTeprodarn)
JIaGopaTopHble 3aHsITHS: 2
[Ipro6perenue omnpiTa MPUMEHEHHS] TEXHUKH MUKPOCKOITUPOBAHUS MIPH BBITOJHEHUH J1TAO0OPaTOPHBIX
pabor:
JlaGoparopHas
1. JlaGoparopHas paboTta «CTpoeHHe KIETKU (pacTeHusl, >)KUBOTHBIE, TPUOBI) U KIIETOUHbIE BKIIOYCHHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACThI, XPOMOILIACTHI)»
ITonroroBka MUKpOIpEnapaToB, HAOIIOAEHUE C TOMOILBI0O MUKPOCKOTIIA, BBISBICHUE PA3TUYUNA MEKITY
M3y4aeMbIMU 00beKTaMH, (POPMyYIHPOBAHUE BHIBOJOB
IIpakTHYeckHne 3aHATHSA: 2

BupyCHble u 50Km€puaﬂbel€ 3abonesanusl. 05114146 NPUHYUNDBL UCNOTIb306AHUA T1EKAPCMEEHHbIX 6EULECTE.
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Ocobennocmu NPpUMEHEHUA AHMUOUOMUKOB

Tema 1.3. OcHoBHOE coep:kaHue 6 OK-1
CTpyKTypHO- Teopernueckoe od0yueHue: 4 OK-2
¢ynxkuuonaabH | XpomocomHas teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHbBIN HA0OP KJIETOK, TOMOJIOTHYHBIC U 2
ble (hakTOpbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBIN U AUIUIOUAHBIN Habop. Hykneunnossie kucnoter: JIHK, PHK
HACJIeJICTBEHHOC | HAXOXK/JEHUE B KIIETKE, UX CTPOCHHUE U (DYHKIIMH.
™
MatpuyHbIe IPOIECCHI B KIIETKE: PEeIUTUKAINs, OMOCUHTE3 Oenka, penapanus. [ eHeTHIeCcKuil KOl ¥ ero 2
CBOMCTBA
IIpakTHYeckune 3aHATHSA: 2
Pemenue 3a1a4 Ha onpeseneHre NoCae10BaTEIbHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CITy4ae
M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKieoTu0B JTHK
Tema 1.4. OcHoBHoOe coJepkaHue 2 OK-2
O0Omen BemecT | TeopeTnueckoe o0ydeHue: 2 IIK 2.6
4 npeBpamenue | [lonsmue memaboausm. Accumunsiyus u OUCCUMUIAYUSL — 08e CMOpoHbl memabdoausma. Tunvl oomena
JHEePrum B sewjecma: aBTOTPOMHBIN U TETEPOTPOPHBIN, adpobHbIl U anaspobusii. [Inacmuueckuii 0OMmeH.
KJIeTKe doTocuHTE3. XEMOCHUHTES
Tema 1.5. OcHoBHOe coaep:xaHue 2 OK -2
Ku3HeHHbIN Teopernueckoe o0yueHnue: 2 OK -4
HMKJ KJIETKH. Kinerounslii nukin, ero nepuoasl. MuTo3, €ro cTauu 1 NpoOUCXOUIMe NpoLecchl. buonornueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meiios u ero craguu. [loBenenne xpomocoM B meitose. Kpoccunrosep. buonornueckuit
CMBICII MeH03a
Kourpoabnasn MonexkynsapHbIi ypOBEHb OpraHU3aIiH )KUBOTO 2
padora
Paznen 2. Ctpoenue u GpyHKUHMH OPraHusmMa 20
Tema 2.1. OcHoBHOE coepKaHue 2 OK-2
Ctpoenue Teopernueckoe o0y4eHune: 2 OK -4
opranu3ma Mmnozoknemounvie opeanuzmvl. B3aumocesasb op2anos u cucmemvl 0peano8 8 MHO20KIeMOYHOM OP2aAHUSME. IIK 2.6
T'omeocmas opeanuzma u e2o nooodepaicanue 8 npoyecce HCUHeOesameabHOCU
Tema 2.2. OcHoBHOe co/iep:KaHue 2 OK-2
®opMmbI IIpakTnyeckune 3aHATHSA: 2
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Pa3MHOKeHHUS ®opmbl pa3MHOXKEHHUsI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHoOKeHHe. Buabl 0ecronoro pa3MHOKEHHS.
OPraHU3MOB [TonoBoe pazmHoxkeHue. ['amerorenes y »kuBoTHbIX. CriepMaTorenes u ooreHe3. CTpoeHUE MOIOBBIX

kJ1eToK. OI1010TBOPEHHE
Tema 2.3. OcHoBHoOe coepkaHue OK-2
OuTorenes TeopeTnueckoe o0y4eHue: OK-4
pacTeHui, Hnousuoyanvroe pazsumue opeanusmos. Imopuozenes u eco cmaouu. Ilocmamopuonanbhslil nepuoo. IIK 2.6
“KHBOTHBIX H Craauu nocTaMOpHUOHATIBHOIO PAa3BUTHUS Y )KUBOTHBIX M yesioBeka. [Ipsmoe u Henpsimoe pa3BUTHE.
yeJ0BeKa buonorndeckoe crapenue u cMepTb. OHTOr€HE3 pacTeHUH
Tema 2.4. OcHoBHOE co/lep:KaHue OK-2
3akonomepHocT | Teopernueckoe o0yueHme: OK-4
U HacjeoBaHUsA | OCHOBHbBIE IOHSITHS TEHETUKH. 3aKOHOMEPHOCTU 00pa3oBaHusl rameT. 3akoHsl I'. Mennens

(MoHOTrHOpUIHOE 1 NOIUTHOPHUIHOE CKpelluBaHue). BzaumopeiicTBre reHoB

IIpakTHyeckue 3aHATHA:

Pemrenue 3aa4 Ha onpeseneHre BEPOSTHOCTH BOZHUKHOBEHHUS HACTIEICTBEHHBIX IPU3HAKOB TP MOHO-,

T, TIOJIMTHOPHUTHOM M aHAIM3UPYIOIIEM CKPEIMBAaHUH, COCTABICHHE TeHOTHITMYECKUX CXEM

CKpEeLIMBaHUs
Tema 2.5. OcHoBHOE cogepkaHue OK-1
CuenJienHoe Teopernueckoe o0y4eHune: OK -2
HacJIeJ0BaHUe 3akonsl T. Moprana. CueruieHHoe HaclieloBaHHe TeHOB, HapyleHue cuerieHus. HacnenoBanue
NPHU3HAKOB MIPU3HAKOB, CLIETUIEHHBIX C TIOJIOM

IIpakTuyeckue 3aHATHA:

Pemrenue 3aau Ha onpesiesieHre BEPOSTHOCTH BOZHUKHOBEHHS HACTIEICTBEHHBIX TIPU3HAKOB IPH

CIICTITICHHOM HACJIeZIOBaHUH, COCTABICHUE TeHOTHITMYECKIX CXEM CKPEIIHBAHUS
Tema 2.6. OcHoOBHOeE coiep:KaHue OK-1
3akonomepnocT | Teoperuyeckoe o0y4eHue: OK-2
" V3MeH4YHBOCTh MPU3HAKOB. BH/IbI N3MEHYMBOCTH: HACIEICTBEHHAs U HEHACIIECTBEHHAs. 3aKOH OK-4
H3MEHYHBOCTH | TOMOJIOTHYECKUX PSAAOB B HacieAcTBeHHOM n3mMenunBoctu (H.U. BaBunos). Mymayuonnas meopus IIK 2.6

uzmeHyugocmu. Buovl mymayuii u npuyuHsl UX 603HUKHOBEHUS

Kapuomun uenosexa. Hacnedcmeennvie 3aboneéanus uenogexka. I ennvle u xpomocomuvie 601e3HuU

uenogexa. bonesnu c nacneocmeenHol npeopacnonIoHceHHOCmbI0. 3HaueHue MeOUYUHCKOU eHeMUKU 6

npedomspaujeHuy u jleveHul 2eHemu4ecKux 3a001e6anull 4enoeexd
KoutpoabHnasn Crtpoenue u GyHKIIMH OpraHu3Ma
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padora

Paznen 3. Teopusi 3Bos1Iounu 8
Tema 3.1. OcHoBHOE coep:kaHue 2 OK-2
HUcTtopus Teoperuueckoe o0yueHue: 2 OK-4
3BOJIIOIHMOHHOIO | [TepBrie 3Bomonmonasie kKoHuennuu (OK.b. Jlamapk, XK. JI. broddon). DBomonuonnas teopus Y. lapsuna.
YUYeHHSl. CuHTeTH4ecKast TeOpUs SBOJIIOIHNH U €€ OCHOBHBIE MOJIOKEHUS.
Muxpossomounu | MukposBosronus. [Tomysius Kak 3JeMEeHTapHas eIHHUALA SBOJTIONKHU. [ eHeTHYeCKHEe OCHOBBI SBOJIIOIIHH.
| DOnemeHTapHbIe (haKTOPbI IBOJOLUU. EcTecTBeHHBIN 0TOOP — HANpaBIAIOUINI (aKTOp SBOIIOLUY.

Bunoo6pas3oBanue kak pe3yiabTaT MUKPOIBOIIOLUU
Tema 3.2. OcHoBHOeE coep:kaHue 4 OK-2
Maxkpossoiaoun | Teopernueckoe o0yuenmue: 4 OK -4
s, Maxkpoaomtonus. @opmbl 1 0OCHOBHbIE HanpaBieHust MakposBostouuu (A.H. Cesepuos). [lytu 2
Bo3sHukHOBeHME | mocTHKEHUS OHooruueckoro nporpecca. Coxpanenue OMopasHooOpasus Ha 3emiie.
U pa3BUTHE
JKU3HU HA 3emule | Tunoressl u TEOPUH BO3HUKHOBEHUS KU3HU Ha 3emuie. [losiBeHne nepBbhIX KIETOK U UX HBOJIIOLUS. 2

[TpokapuoTsl 1 3ykapuoThl. [IponcxoxkaeHre MHOTOKIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX

[IapPCTB DYKAPHOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK -2
IIpoucxoxnenne | Teopernueckoe o0yueHme: 2 OK -4
YeJI0BeKa — AnTpomnonorus — Hayka o yenaoBeke. CucreMaTueckoe nojioxkeHue yeaoBeka. CXoACTBO U OTIMYUS
aHTpPONOreHe3 YeJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTe€HEe3a. DBOIIOIMS COBPEMEHHOTO YeJIOBEKa.

YenoBeueckue packl U UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka Io IIaHeTe.

[TpucnocoOaeHHOCTh YeTI0BEKa K Pa3HbIM YCIOBHSM CPE/Ibl
Pasnen 4. Dxouorus 18
Tema 4.1. OcHoOBHOe coiep:KaHue 2 OK-1
Ikoaoruveckue | Teoperuueckoe odyueHue: 2 OK-2
(hakTopsbI 1 Cpensl 0OMTaHHS OPraHU3MOB: BOJHAS, HA36MHO-BO3TyIITHAS, TIOYBEHHAs, BHYTpHOpPTaHU3MeHHast. DHU3HUKO- OK -7
cpebl JKU3HH XUMHUYECKHE OCOOCHHOCTH Ccpefl 0OMTaHUsI OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K JKU3HH B Pa3HBIX

cpenax. [lorsTue sxonorudeckoro dakropa. Knaccudukarms sxonorudeckux daktopos. [IpaBuio

munumyma lO. JIubuxa. 3akon Tonepantaoctu B. Illendopaa
Tema 4.2. OcHoOBHOE coep:kaHue 4 OK-1
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Honyasinus, Teopernueckoe od0yueHue: 2 OK-2
cooduiecTBa, DKoJ0ru4ecKasi XapakTepUCTUKa BUJA U MOMYJISALUN. DKOJIOTHYECKas HUILA BUAA. DKOJOTHYECKUE OK -7
IKOCHCTEMBbI XapakTepucTuku nomysinuu. CoolriecTBa U dKocucTeMbl. brorienos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B 6uorieHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBI: TPOAYIIEHThI, KOHCYMEHTHI,

penyuenTsl. KpyroBopoT BEmecTB ¥ MOTOK HEPTUH B dKocucTeMe. Tpoduueckie ypoBHH

IIpakTHYeckue 3aHATHSA: 2

Tpodwuueckue nenu u cetu. OCHOBHBIE MOKa3aTeNIM IKOCHCTEMbI. brioMacca u nmpoyKius. DKoIorudeckme

MUpaMHIbI yucell, buoMacchl U 3Hepruu. [IpaBuiio nupaMuibl SHEPTUH.

Pewenue npaxmuxo-opueHmuposanHvlx pacuemHulx 3a0aHull N0 NEPeHOCy Geuecmea U SHepeuLl 8

9KOCUCMEMAX ¢ cocmasieHue mpoguueckux yeneu u nupamuod OUOMaccol u dHepeUu
Tema 4.3. OcHoBHOE co/lep:KaHue 2 OK-1
Buocdepa - TeopeTnueckoe odyueHue: 2 OK -2
rjooajJbHast buocghepa — scusas odbonouka 3emnu. Pazsumue npedcmasnenutl o buocghepe 6 mpyoax B.U. Bepnaodckoeo. OK -7
akojgoruyeckas | Oonacmu 6uocghepul u ee komnonenmol. Kugoe geugecmeso duocghepuvl u e2o hyHKyuu. IIK 2.6
cucrema 3axonomeprnocmu cywecmsosanus buocghepvl. Ocobennocmu duocghepvl Kaxk 2106aIbHOU IKOCUCTNEMBI.

Hunamuueckoe pasrnogecue 6 buocgepe. Kpyeosopomol éewjecma u buozceoxumudeckue yukvl. I nodanvHsie

9KOI02UYECKUE NPOOIEMbI COBPEMEHHOCMU
Tema 4.4. OcHoBHOe coaep:xaHue 4 OK-1
Bausinue OK -2
AHTPOHOTEHHBIX | o neTHyeckoe 0GyueHHe: 2 OK -4
(paxropos Ha Anmponozennvie 8o30eticmeus Ha buocghepy. 3azpsazHeHus KaxK U0 aHMPONO2EHHO20 8030€UCMBUSL. OK -7
Onocdepy Anmponocennvie 8o30eticmeus Ha ammocgepy. Bozoeticmeus na ecuopocghepy. Bozoeticmeus na 1K 2.6

D Py P Py

aumocghepy. Anmponozennvie 8030eUcmaus Ha buomuieckue cooouecmasa.

IpakTHyecKne 3aHATHS: 2

Ipaxmuueckoe 3auamue « Omxo0bl npou3e00cmear

Ha ocnose ghedepanvroco knaccuguxayuonnozo kamanoea omxo008 onpeoeisms Kiacc ONacHOCmu

0Omx0008, azpe2amuoe coCmosiHue u QuUYecKyio hopmy omxo008, 00pa3yiowuxcs Ha pabovem mecme / Ha

9MANAx npouU3so0Cmaea, cesA3aHHble ¢ ONpedesenHoll npogheccuer/cneyuanrbHOCMbIO
Tema 4.5. OcHoBHOE coep:xaHue 4 OK-2
Bunsinue Teopernueckoe o0y4eHune: 2 OK -4
COLMAJILHO- 300posve u eco cocmasnaowue. Paxmopwvl, NOJOHCUMENLHO U OMPUYAMETLHO BIUAIOWUE HA OP2AHUM 2 OK-7




IKOJIOTHYECKHUX
(¢paxkTopoB Ha
310pOBbLE
YeJI0BeKa

uenogexa. Ilpobrema mexnozeHHbix 8030€licmaull Ha 300p08be YelloseKd (INeKMmpoOMacHUMHbLe O,

Ovimosas xumus, u3dbLIMouHble Wymbl, paduayus u m.n.). Adanmayus opeanuzma yenosexka K pakmopam

oxkpyacaroweti cpeovl. Ilpunyunst hopmuposanus 300posvecoepezaroujeco nogedenus. Puzuyeckas
AKmMueHOCMb U 300posbe. buoxumuueckue acnekmsi payuoHanbHO20 NUMAHUSL

JlabopaTopHble 3aHATHSA:

Jlabopamopnas paboma Ha 8v160p.

1. Jlabopamopuas paboma « Ymcmeennas pabomocnocooHocmv»
Ognaodenue memooamu onpeoeenus nokazameinel YMCMEeHHOU pabomocnocooHocmu, 00vsCcHeHue
NOIYYEHHBIX Pe3YIbmamos u popmyauposanue 6bi60008 (MUCbMEHHO) C UCNOIb308AHUEM HAYUHBIX
NOHAMUL, MeopUll U 3aKOHO8.
B kauecmee mpueeepoe crHudicaowux pabomocnocooHOCmMb UCNOIb308AMb YCI0BUS OCYUECTENEHUS.
npoheccuoHaIbHOU 0esIMEeNbHOCMU: WYyM, memMnepamypa, Gu3uieckas Hazpy3Ka u m.o.

2. Jlabopamopnas paboma «Bausnue abuomuieckux (pakmopos Ha yenoseka (HU3Kue u 8blcokue

memnepamypbi) »

H3yuenue mexanuzmos adanmayuu OpeaHu3Ma 4ei08eKd K HU3KUM U bLCOKUM MeMnepamypam u
00bsICHEHUE NOLYYEHHBIX PE3YIbMAmos U (popMyIuposanue 6bi60006 (MUCbMEHHO) C UCTONb308AHUEM
HAYYHbIX NOHAMULL, MeOPUll U 3aKOHO8

IIK 2.6

KonTtpoubnas
padora

TeopeTI/I‘leCKI/IC ACIICKTHI 3KOJIOT'NH

IMpodeccuoHaIbLHO-OPMEHTHPOBAHHOE colepKaHUeE (CoAep:KaHNe TIPUKIATHOTO MO/YJIs1)

Paznen 5. buoJiorust B ;Ku3HU

Tema 5.1.
buorexHogorun
B JKU3HHU
KaXK/10ro

OcHoBHOE CoACpKaAHUEC

Teopernyeckoe coaepxanue:

buomexnonozus xax HayKa u I’lpOU&’GOC)CWZ@O. Ocnosnvle Hanpaeienus CO@peMEHHOZZ buomexHoio2uuU.
Memoowl buomexnonocuu. Obwvexmol Ouomexnono2uu. IMuKa OUOMEXHOIOCUYECKUX U 2EHEMUYECKUX

aKkcnepumenmos. Ilpasuna noucka u aHaau3a OUOIKON0UYECKOU UHDOPMAYUY U3 PASTUYHBIX UCTMOYHUKOB
(HayuHas u y4eOHO-HAYYHAs TUmepamypa, cpeocmsa Maccosou ungopmayuu, cemos Mnumepunem u opyeue)

N[N |00

IIpakTHYecKkHe 3aHATHSA:

Keiicvl Ha ananuz ungopmayuu 0 HAyuHbIX OOCMUNCEHUAX 8 00IACU EHEMUYECKUX MEXHOI02UI,
KAEeMOYHOU UHHCEHEPUU, NUUEeBbIX DUOMEXHONI02UIL. 3awuma Kelica.: npedCmaegieHue pe3yibmamos
peuteHus Kelcos (8blcmynjieHue ¢ npezenmayueti)

OK-1
OK-2
OK-4
IIK 2.6

Tema 5.2. Tema 5.2.2. BMOTE€XHOJIOTHHM M TEXHUYECKHE CHCTEMBI

OK-1
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Tema 5.2. OcHoBHoOe coJepkaHue 4 OK-2
buotexHosoruu | [IpakTu4ecKue 3aHATHSA: 4 OK-4
B Paszeumue 6uomexnonozuii ¢ npuMeHenuem mexuudeckux cucmem (buouncenepus, buoungopmamuxa, 2 IIK 2.6
HPOMBIIIIEHHOC | 5, 011Ka) u ux npumenenue 6 JcusHU YeI06eKa, NOUCK U AHANU3 UHPOPMAYUU U3 PASTUYHBIX UCTIOYHUKOB
™ (Hayunas u yuebHo-HayuHas Iumepamypa, cpedcmea Maccosoli ungopmayuu, cemo Uumepuem u opyaue)

Keticol na ananuz ungopmayuu o pazsumuu GLOMexHON02Ull C NPUMEHEHUEeM MEeXHUYECKUX cucmem (no

epynnam)

3awuma reiica: Ilpedcmasnenue pe3ynbmamos peuieHus Kelicog (6biCmynienue ¢ npeseHmayuet)
IIpomekyTouHa
S aTTecTAILNSA JuddepeHpoBaHHbIil 3aueT
0 JUCIUTIIINHE
Bcero: 78
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3. YCJOBUS PEAJIU3ALIMU TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
JUCHUATIMHBI

3.1. Peanmuzamusi mporpaMMbl TUCHUIUIMHBI TPEOyeT HAIUYHS COOTBETCTBYIOIIECTO
ydueOHOro kabuHeta (KaOMHETOB).

O6opynoBanue yueOHOro kKabUHeTa:

- IOCA/I0YHBIE MECTAa MO KOJUYECTBY 00YUaIOUINXCS;

- pabodee MecTO MpenoaaBaTeis;

- KOMIUTICKT Y4eOHO-HATJISITHBIX TTOCOOMi o AuciuIuinae «bromorus

- 000pyAOBaHME IS TTPOBEICHUS JIAOOPATOPHBIX 3aHSATHIA.

TexHuueckue cpeacTBa 00yUeHHUS:

- KOMIIBIOTEp €  JIMUEH3UOHHBIM  MPOTPAaMMHBIM  OOECHEYEeHHEM U
MyJIbTUMEIUANPOEKTOP; CIAWI-IPOEKTOp M BeO-kamepa, TteneBu3zop u DVD —
IPOUTPHIBATEITb.

3.2. UapopManiuoHHOE 00ecrieYyeHHEe peau3auu NPOrpaMMbl

OcHoBHasi uTEepaTypa:

1. O6yxoB, /JI. K. buosorus: KjaeTKM W TKaHH : y4yeOHOE IMOCOOMe Il CPETHETO
npodeccuonansuoro obdpaszosanusi / J[. K. O6yxoB, B. H. Kupunenkosa. — 3-e u3n.,
nepepadb. u gom. — MockBa: WsmarensctBo FOpaiit, 2022. — 358 c.—
(ITpodeccuonanpHoe oOpa3zoBanue). — ISBN 978-5-534-07499-4. — Tekct
anekTpoHHbld // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/474244 (nara
obOpamenus: 17.08.2022).

2. Haxaera, B. 1. buonorus: renetuka. [lpaktuyueckuii Kypc : yaeOHOE TTOCOOME s

cpeanero nmpodeccuoHaibHoro oopasosanus / B. . Haxaepa. — 2-¢ uzn., nepepad. u
norn. — Mocksa : UsmarensctBo FOpaiit, 2022. — 276 ¢. — (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-07034-7. — Tekcr : anextponnsiit / DbC IOpaiit
[cariT]. — URL.: https://urait.ru/bcode/474039 (nara oOpammenus: 17.08.2022).

JonoaHuTeIbHAA JUTEpaTypAa:

1. Jlanuukasi, T.B. buonorusi. Tecthl: ydeOHOEe TmOcCOOME ISl CPEAHETO
npodeccruonanbHoro obpaszosanus / T. B. Jlanmmkas. — Mocksa :  M3marenbcTBo
FOpaiit, 2022. — 40 c. — (ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-
14157-3. —  Tekcr : oanekrponueii/  ObBC  Opait  [caiiT]. —

URL.: https://urait.ru/bcode/468234 (nata oopamenus: 17.08.2022).
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2. HOpakoBa, O.W. buomorus: BbIarOmMUecs Yy4YeHBbIC : ydeOHOE TMocoOue s
cpeanero mnpodeccuonanbHoro o6pazoBanusi /  O. U. FOpakoBa. — 2-e wu3g. —
MockBa : W3zgarensctBo  IOpaiir, 2022. — 264 c.— (IIpodeccuonanpuoe
obpazoanue). — ISBN 978-5-534-11033-3. — Tekcr : anektponHsbiil / 9bC KOpaiit
[cafiT]. — URL.: https://urait.ru/bcode/475040 (mara oOpamenus: 17.08.2022).
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOJIb H OHCHKA PC3yJIbTaTOB OCBOCHUA O6IHGO6p330BaTeJIBHOI?I JANCHUITIINHBI

pacKpbIBalOTCA Yepe3 AUCIHUILUTMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (POPMUPOBAHUE

00X u npo¢eCCUOHATBHBIX KOMIIETEHIIMHI TI0 pa3ziesiaM U TeMaM COACpKaHHs y4eOHOTO

Marepuana.

Oo0mas
KOMIIeTeHIUA

Paznen/Tema

Tun oueHOYHbIX MEPONPUATHH

Pazgen 1. Kinerka —
CTPYKTYPHO-
(pyHKIHOHAIBLHAS eIMHULA
JKHBOI0

KonrtpomnsHas pabora
«MoJIeKyIISIpHBI YPOBEHb
OpraHu3aluu >KUBOT0»

OK 02

buonorus kak Hayka. O0ras
XapaKTEPUCTHKA KU3HH

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

3aroTHeHUEe CPABHUTEITLHOM TAOUIIBI
CXOJICTBA M PA3JINYMIA )KUBOTO U HE
KHUBOT'O

OK 01
OK 02
OK 04

CtpyKTypHO-(YHKIIMOHATIEHAS
OpraHu3aIus KJIeTOK

OnenuBaemast TUCKYCCHS 10 BOIIpOcam
JEKIUU

Pa3paboTka MeHTanbHOM KapThl 1O
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha Ipo- U SYKapUOTHUUYECKUX U 110
LIapCTBaM B MUHU TPYIIIax
BrimonHenue u 3amuTa 1ad0opaTopHbIX
pabor:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOHUBI,
XJIOPOTIJIACThI, XPOMOIIIACTHI)»
[IpakTuueckoe 3ansartue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MO/AITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEH/IOBAHHBIX
npernojaBaTesieM

OK 01
OK 02

CTpyKTypHO-(YHKIIMOHATILHBIC
(haKTOpBI HACIIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pazpabotka rimoccapus

Pewrenue 3ana4 Ha onpeneneHue
IIOCJIEI0BATEILHOCTH HYKJICOTHIOB,
aMUHOKHCIIOT B HOPME U B CIIy4ae
M3MEHEHUS MTOCIIEI0BATEIbHOCTH
Hykaeoruaos JJHK

OK 02

OOMEH BELIECTB U

@pOHTAIBHBIN ONPOC
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IIPEBPALIEHUE SHEPTUU B KIIETKE

3anojHeHUe CPaBHUTEIBLHON TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMEHa
BEIIECTB

OK 02
OK 04

JKU3HEHHBIN UK KIETKH.
Muto3. Meiio3

OO6cyxaeHre o BOIpocam JIeKIHH
Pa3paboTka neHTHI BpeMeHU
KH3HEHHOT'O LIUKJIa

Paznen 2. Ctpoenue u
(pyHKkuMM opranuzma

KonTponbnas pabota “CtpoeHue u
byHKIMKA opraHu3Ma’

OK 02
OK 04

Crtpoenue opranuzma

OuenuBaemas IUCKycCUs

Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CUCTEM OpPIaHOB
OpraHu3MOB (PacTeHHUsI, KUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTEpPUCTUKON
ux QyHKUIUN

OK 02

@DopMbI pa3MHOKEHUS
OpraHU3MOB

@poHTATBHBIN OITPOC

3anonHeHue TabauIbl ¢ KPaTKOM
XapaKTEePUCTHKOH U mpuMepamu Gopm
Pa3MHOKCHHWA OpraHN3MOB

OK 02
OK 04

OHTOTeHe3 PacTeHH, )KUBOTHBIX
U YeJIOBEKa

Pa3zpaboTka 1eHThI BpEMEHH C
XapaKTEPUCTUKON ITANlOB OHTOTCHE3a
OTZI€JIbHOM T'PYNION )KUBOTHBIX U
YEJIOBEKA IO MUKPOTPYIIIam
Tect/onpoc

CocraBicHHE )KU3HCHHBIX ITUKJIOB
pacTeHul 1o otaenaM (MOXOBHUIHbBIC,
XBOIIEBUIHBIC, TATIOPOTHUKOBUIHBIC,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HaCJICa0BaHUA

Pazpabotka rioccapus
@pOHTAIBHBIN ONPOC

TecT mo Bompocam JIeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAaHUU,
COCTaBJICHUE T€HOTUIIMYECKUX CXEM
CKpEIIBaHUS

OK 01
OK 02

CremeHHoOe HaclieJOBaHUE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amau Ha onpeneneHue
BepOSITHOCTI/I BO3HHUKHOBCHUA
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CICIUICHHOM HaCJIeJOBaHHH,
COCTABJICHUC TCHOTUIINYCCKUX CXEM
CKpEIIBaHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

Tecr.
Pemenue 3agau Ha onpeneneHue Tuna
MYTallMH TP IIepenaye
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HaCJICACTBCHHBIX MPU3HAKOB,
COCTaBJICHUEC IT'CHOTUIIMYCCKHUX CXCM
CKpC€HIMBaHUA

Paznen 3. Teopusi 3Bo/1I0uMH

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

OK 02 Wcropust 3BOJIIOLIMOHHOTO @pOHTaIBHBIN OITPOC

OK 04 y4eHusi. MEKPO3BOJIIOLHS Paspa6oTKa rioccapys TEPMUHOB
Pa3paboTka JeHTbl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YUCHHS

OK 02 MakposBottonus. OuenuBaemasi TUCKyCCHUSA:

OK 04 BO3HMKHOBEHHE M Pa3BUTHE UCIOJIb30BAHUE APTYMEHTOB,

JKU3HH Ha 3eMiie OHOJIOrN4eCKON TEPMUHOJIOTUU U

CHUMBOJIMKH JUIS JOKa3aTeNIbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX
CHCTEMAaTHYECKUX TPYIIT
Pa3paboTka 1eHTBl BpeMEeHU
BO3HUKHOBEHUS U Pa3BUTHUS )KU3HU HA
3emiie

OK 02 IIpoucxoxaenue yenoBeka — OpOHTAIBHBIN ONPOC

OK 04 AQHTPOIIOTeHE3 Pa3paboTka neHTBl BpeMEHU
MIPOUCXOXKICHUS YeTIOBEKa

Paznen 4. Dxosorus

OK 01 Dkonorudeckue HakTopsl U TecT mo skosorHUeckuM GakTopam u

OK 02 Cpe.bl XKU3HU cpeliaM >KU3HU OPraHu3MOB

OK 07

OK 01 [Tomymsiust, cooOriecTBa, CocraBieHue cxeM KpyroBopora

OK 02 HKOCHUCTEMBI BEIIIECTB, MCIIOJIb3YsI MAaTEPUAIIbI JICKI[HN

OK 07 PemieHue MpakTHKO-OPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1aHUM 110 IEPEHOCY
BEILIECTBA M SHEPTHHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUECKUX LIENeH 1
mupaMuzl OMOMAaCChl U SHEPTUU

OK 01 buocdepa - rmobanbHas OueHnBaemasi IUCKyCCHS

OK 02 HKOJIOTHYECKasi CHCTEMA Tect

OK 07

IIK 2.6

OK 01 BnusiHue aHTpONOreHHbIX Tecr

OK 02 (axTopos Ha 6uochepy I[IpakTryeckas paboTa “OTX0IbI

OK 04 IPOM3BOICTBA”

OK 07

IIK 2.6

OK 02 Bausitaue conuansHoO- OneHuBaemast TMCKYCCHS

OK 04 5KOJIOTUYECKUX (PAKTOPOB Ha Brinonnenue 1abopaTtopHoil paboTs! Ha

OK 07 3JI0POBbE UEIIOBEKA BBIOOD:

IIK 2.6 "VMcTBeHHas paboTOCOoCOOHOCTR",
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"Bnustaue abnotnyeckux (akTopoB Ha
YyesoBeKa (HU3KHUE U BBICOKHE
TeMIiepaTypsl)"

Pasnea 5. buoJsiorusi B ;Ku3Hu

3amuTa Keiica: IpeACTaBICHNE
PE3yNbTaTOB PELICHNUS KEHCOB
(BBICTYILIEHUE C NIPE3EHTALUEH )

OK 01 buotexHosnoruu B )ku3Hu BrinosiHeHue keiica Ha aHAIN3

OK 02 KaXKI0T0 nH(pOpMaIK 0 HAYYHBIX JOCTHKEHUSIX

OK 04 B 00JIACTH T'€HETUYECKUX TEXHOIOTHI,

IIK 2.6 KJICTOYHOW WHXKEHEPUH, TUIIEBBIX
OuoTexXHOJIOTHH (TI0 TpynIam),
IpEeJICTaBICHUE PE3YIbTATOB PEIICHUS
KEHCOB

OK 01 [TpombinienHast OnoTexHoorust |BeimoHeHue Kelica Ha aHAIH3

OK 02 UH(POPMALIUU O Pa3BUTUHU

OK 04 IPOMBIIIJICHHON OMOTEXHOJIOTHH (110

TIK 2.6 TpyImam), IpeCTaBICHUE PE3yIbTaTOB
pELIEHHS KEMCOB

OK 01 buorexHnosoruu u rexuuueckue |BrinosiHEHUE Keiica Ha aHAIIN3

OK 02 CHCTEMBbI nH(pOpMannH 0 pa3BUTUSA

OK 04 OMOTEXHOJIOIMI ¢ IPUMEHEHUEM

IIK 2.6

TEXHUUYECKUX CUCTEM (10 TpyIIam),
IPEJICTaBICHUE PE3YJIbTATOB PELICHUS
KEHCOB
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