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Pabouass mporpamma obieobpazoBarensHoro yuedbnoro npeamera OVYI1.07 Buosorus
pa3paboraHa Juist cryneHToB 1 Kkypca crnenumanpHocTH 18.02.14 Xumuueckas TEXHOJOTHS
NPOM3BOJICTBA XHMUYECKHX COC/IMHEHUH Ha ocHoBe @DejiepalbHOrO0 TIoOCYJIapPCTBEHHOIO
00pa3oBaTeIbHOTO CcTanjlapra cpe/uiero odmero obpa3oBaHusi, YTBEPKICHHOTO MPHKA30M
Munncrepcrsa obpaszoBanusi U nayku Poccuiickoit ®cyepanuu Ne 413 or 17 mas 2012,
DenepaibHON 00pa3oBaTENIbHON NPOrpaMMBl CPEJIHEr0 00IIero 06pa3oBaHusl, yTBEPIKIACHHOM
npyukasom Munnpocsenienus Poceun or 23.11.2022 Ne 1014, ®enepanbHOro rocy1apcTBEHHOTO
00pa3oBaTeIbHOrO CTaHjapra CpeJHero mpodecCHOHAIFHOrO 00pa30BaHus 110 CIIENUATbHOCTH
18.02.14 Xumuueckasi TEXHOJIOTHSI TIPOU3BOJICTBA XMUMHYECKHX COCJIMHEHHH. YTBEPKIEHHOIO
npukazoM Munucrepctsa npocsemmenusi Poccuiickoit ®eyiepanuu ot 15.11.2023 Ne 861 u ¢
yuyeroM IlpumepHoii nporpammsl 061eo0pa3oBaTebHON yueOHOM AMCHUILNIMHEL Broorus juis

npodeccuoHaIbHBIX 00pa3oBaTeIbHBIX Opranusanuii ot 2022 r.

Opranmszanmsi-paspaborunk:  ['ocyjapcerBennoe  GrojukeTHOE  NPOQECCHOHAIBHOE
obpaszoBarenbnoe  yupericnue  «Cojankamekuii  ropuo-xumuueckuii - rexuukym»  (I'BIIOY
«CI'XTy»)

PaspaGorunk: bemunckas Hapexxna  Baieppesma, npenosjaBaTenh — BBICIIEH
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA OYVYIIL.07 BUOJIOT'UA

1.1. Mecto 0011€00pa30BaTeILHOr0 Y4e0OHOI0 NpeIMeTa B CTPYKType OCHOBHOW
00pa3oBaTeIbLHON MPOTrPaMMBbI:

Oo6meobpazoBatenbubiil yueOnslii npeamer OVYIL.07 Buomnorus siBisiercs o0s3aTeNbHON
4acThI0 0011e00pa30BaTEIbHOTO IIUKIIA 00pa30BaTeNbHOM porpaMMel B cooTBeTcTBUU ¢ PI'OC
no crnenuanbHocTH  18.02.14 «XuMuueckass TEXHOJIOTHS TPOM3BOJCTBA XUMHUYECKHX
COCTUHEHUNY.

1.2. leau u muiaHupyemblie pe3yJabTAaThl OCBOCHUA 00111€00pPa30BATEILHOI0 Y4eOHOT0
npeaMera

1.2.1 Heau o01meo6pa3oBaTeIbHOI0 Y4eOHOI0 peIMeTa

Lenb: popMupoBaHUE y CTYJSHTOB MPEICTABICHHUS O CTPYKTYPHO-(QYHKIHOHATHHON

OpTraHM3aIH KUBBIX CHUCTEM Pa3HOTO PaHra KaK OCHOBBI MPUHSATHS PEIICHUH B OTHOIICHUU
00BEKTOB )KMBOW PUPOJIBI U B TPOU3BOJICTBEHHBIX CUTYAIIHSIX.
3anauu:
1) chopmupoBaTh NMOHMMAaHHE CTPOEHHUS, MHOrooOpasusi U OCOOEHHOCTEH JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHHM3aIliH, 3aKOHOMEPHOCTEH MPOTEKaHHUS OMOJOTHYECKHX MPOIECCOB U
SBIICHUH B OKpYXKalolllel cpeAe, LENOCTHOW HayyHOW KapTHUHBI MHUpPA, B3aUMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS ONPEACTATh KUBBIE OOBEKTHI B MPUPOE; NPOBOIUTH HAONIONEHUS 32
OKOCHCTEMaMH  JUIsl  BBISIBJICHUS ~ ©CTECTBEHHBIX W aHTPOINOTEHHBIX  W3MEHEHUH,
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOACHUH,
3) chopmupoBaTh HaBBIKM MPOBEACHHS] MPOCTEUINIUX OHONOTMUYECKUX HKCIEPUMEHTATbHBIX
UCCIIEIOBAaHUM ¢ COONIOZCHHEM TMpaBWi 0e30MacHoro olpaiieHuss ¢ OObeKTaMH U
o0opynoBaHueM;
4) pa3BUTh YMEHHUS HCIOIb30BaTh MH(OPMALMIO OMOIOTHYECKOTO XapaKTepa W3 Pa3IMuHBIX
HUCTOYHUKOB;
5) copMupoBaTH YMEHHSI IPOTHO3UPOBATH ITOCIIEACTBUS CBOCH JIEATEIIEHOCTH TI0 OTHOIIEHHIO K
OKpyKalomel cpene, COOCTBEHHOMY 3/I0pPOBBIO; OOOCHOBBIBATH M COONIIOJATH MEPHI
MPOPUITAKTUKH 3a00JI€BaHUM.
6) chopMUpOBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUN OMOTOTUYECKON HAYKU M TEXHOJIOTHUI B
MPAKTUYECKON NIEATEIBHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOT HA.



1.2.2. Ilnanupyemblie pe3yJibTaThl 0CBOEHHSI 001I€00Pa30BaATEILHOI0 y4eOHOI0 MpeaMeTa B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

IIpenmeTHbIe Pe3yabTaThl OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOMN MPOTrpaMMBbI IS y4eOHBIX

npeMETOB Ha 0a30BOM ypOBHE OPHCHTHUPOBAaHBI Ha OO0ECHEYCHUE IPEHUMYIIECTBEHHO
0011e00pa3oBaTeIbHON U 0OIIEKYIbTYPHO!N TTOJATOTOBKH.

IT1. chopMUpOBaHHOCTH 3HAHMH O MECTE M POJIM OHOJOTMM B CUCTEME HAyYHOTO 3HaHWUS,
(GYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS KU3HEHHBIX TIPOOIeM;

[12. chopMuUpOBaHHOCTh YMEHHUSI PACKPBIBATH COJCPIKAHUE OCHOBOMOJATAIOIINX OMOJOTHYCCKHX
TEPMHHOB M TIOHSTUM: >KU3Hb, KJIETKA, TKaHb, OPTaH, OPTaHW3M, BUJ, MOMYJSIUS, YKOCUCTEMA,
OmorieHo3, Owocdepa; merabonm3Mm (OOMEH BEIIECTB M MPEBpAIICHHWE HHEPrHH), TOMEOCTa3
(camoperymsiius), OMOCHHTE3 OelKa, CTPYKTypHAash OpraHu3alus JKUBBIX CHCTEM, IHUCKPETHOCTH,
CaMOpETYJISIIAS, CaMOBOCIPOU3BEACHUE (PETPOIYKIIUS), HACICICTBEHHOCTh, HW3MEHUYHUBOCTH,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aIIHs;

I13. chopMUPOBAaHHOCTh YMEHHS PACKPBIBATh COJCPKAHUE OCHOBOIIOJIATAIONIMNX OMOJOTHYECKHX
TEOPUI M THIOTE3: KICTOYHOW, XPOMOCOMHOW, MYTAIlMOHHOH, SBOJIFOIIMOHHOM, MPOUCXOXKICHUS
JKU3HU U YEJIOBCKa,;

[14. chopmMHupOBAaHHOCTE YMEHHS pPACKpPHIBATh OCHOBOIIOJATAIONINE OMOJOTHYECKHE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U. Basunosa, 3. I'ekkens, @. Mromiepa, K. bapa),
TPaHUIIBI UX TIPUMEHUMOCTH K KUBBIM CHCTEMAaM;

[15. mproOpeTeHne OnbITa MPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOTO TIO3HAHUS, UCIIOJIb3YEMbIX B
Ouosiornu: HaOJIOJCHUS M OIMUCAHUS KMBBIX CHUCTEM, IMPOIECCOB M SIBJICHUH;, OpraHu3alud U
MpOBEJCHUST OMOIIOTUYECKOTO SKCIIEPUMEHTA, BBIIBI)KEHUS TUIIOTE3, BBISBICHHS 3aBUCHMOCTHU
MEXy UCCIIEyeMbIMU BETMYMHAMHU, OOBSICHEHUS TMOJYUYCHHBIX PE3yNbTaTOB U (HOPMYITHPOBAHUS
BBIBOJIOB C UCIIOJIb30BAHUEM HAYUHBIX TOHSTUN, TEOPHI U 3aKOHOB;

[16. chopMUPOBAHHOCTh YMEHHUS BBIICIATH CYIIECTBEHHBIC IPU3HAKH BUPYCOB, KIETOK MPOKAPHOT
U DYKApUOT, OIHOKJIETOYHBIX W MHOTOKJCTOYHBIX OPraHW3MOB, BHUJOB, OHOTEOIICHO30B U
9KOCHCTEM; OCOOCHHOCTH IIPOIIECCOB OOMEHA BEIICCTB M TPEBPAIICHHS DJHEPTrUU B KIIETKE,
doToCUHTE3a, IUIACTHYECKOTO W JHEPreTHYECKOrO OOMEHa, XEMOCHMHTEe3a, MHUTO3a, Meho3a,
OIJIOIOTBOPEHUS, PAa3BUTHS W  Pa3MHOKEHUS, WHAMBHUIYAbHOTO PAa3BUTUS  OpraHU3Ma
(onToreHesa), OOpHOBI 3a CYIIECTBOBaHWE, €CTECTBEHHOIO OTOOpa, BUI000pa30BaHHUA,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHMs, BIHSHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPONIOTEHHBIX M3MEHEHM B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
MpeBpalleHre SHepruu B onocdepe;

I17. chopMHPOBAaHHOCTH YMEHHUS TPUMEHSTH MOJTYYCHHBIC 3HAHUS JUTSI OOBSICHEHUS OMOJIOTHIECKIX
MIPOIIECCOB ¥ SBJICHUH, JIJII MPUHATHS MPAKTHYCCKUX PEIICHUH B TIOBCEIHEBHOM KM3HU C IEIBIO
obecrieueHnst 6€30MaCHOCTH CBOETO 3JI0POBBSI U 370POBBS OKPYKAIOIIUX JIFOACH, COOIIOIEHUS
3I0pPOBOTO 00pasa KH3HU, HOPM TPAMOTHOTO TOBEIACHHS B OKPYXKAIOIICH NPUPOAHON Cpene;
MOHMMaHWe HEOOXOAMMOCTH  HCIIOJNIb30BAaHUS  JOCTH)KCHHMH COBpEMEHHOW OWonoruu U
OMOTEXHOJIOTHH JIJIsl pAIMOHATFHOTO MPUPOAONOIB30BAHNUS;

I[18. chopMUpPOBAaHHOCTH YMEHHUsI peliaTh OWOJIOTHYECKHE 3a7aud, COCTABJISATh T€HOTUIIUYECKUE
CXEMBI CKpEIIMBAHWS IS Pa3HBIX THUIIOB HACJICOBAHHS MPH3HAKOB Yy OPraHU3MOB, COCTaBIISAThH
CXEMBI TIEPEHOCa BEIIECTB M YHEPTUU B IKOCHCTEMaxX (IIeTIH MTUTAHKS, TUIIEBbIC CETH);

I19. chopMHUpPOBAaHHOCT, YMEHUN KPUTHYECKHA OIICHWBATh HHQPOPMAIUIO OHOJOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3JIMYHBIX HCTOYHUKOB (CpEICTBa

MaccoBOM HMHGpOpMAIUM, HAyYHO-TIONYJSPHBIE MaTepualbl); HHTEPIPETUPOBATH ITUYECKUE
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aCIeKThl COBPEMEHHBIX HCCIIEIOBaHUI B OMONIOTUU, MEAMIIMHE, OMOTEXHOJIOTUH; pacCMaTpUBaTh
I00ANTbHBIE AKOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHHIO K HHUM
COOCTBEHHYIO TO3HUIIUIO;
IT10. chopMupoBaHHOCTH YMEHUI CO3/1aBaTh COOCTBEHHBIC MICHMEHHBIE U YCTHBIC COOOINECHUS Ha
OCHOBE OMOJIOTMYECKON HH(OpPMAIMK W3 HECKOJBKMX HCTOYHHKOB, I'PAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

Oco0oe 3HaueHUe AUCHUIUIMHA UMeeT IpU GOPMUPOBAHUM U PA3BUTUH OOIIUX KOMIIETECHIIUH.



Koa n
HAaMMeHOBaHHe
(popmupyembix
KOMIIeTeHI[U I

IInanupyemble pe3yJibTaAThI OCBOCHUSI M CIUIITTHHBI

Oomme

JAucuunimHapHbie

OK 01. Beibupats
CITOCOOBI pereHus
3a1a4
poheCCUOHANTBHOMN
JIeSITeITbHOCTH
NPUMEHUTENHHO K
Ppa3IUYHBIM
KOHTEKCTaM

B yactu Tpy10BOro BoCIMTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HaHWE IIEHHOCTH MacTEepPCTBa, TPYAOII00He;

- TOTOBHOCTh K AaKTHUBHOM [EATEIBPHOCTU TEXHOJOTUYECKON U
COnMaIbHON HaIPaBJICHHOCTH, CITOCOOHOCTH WHUIINHPOBATb,
TJIAHUPOBATH U CAMOCTOSATEIBHO BBIIONHSTH TAKYIO 1€ITEIbHOCTD;

- HHTEPEC K Pa3INYHBIM chepam npodeccnoHaTbHON AeATETbHOCTH,
OBnanenue YHUBEPCATbHBIMHU y49eOHBIMU MTO3HABaTEIFHBIMA
NECUCTBUSIMHU:

a) 0azoBble JJOTHYEeCKHe AelicTBHS:

- CaMOCTOSITENIEHO (pOPMYJIMPOBATh W aAKTyallM3UPOBaTh MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIM TPU3HAK WJIM OCHOBAHHS IS
CpaBHEHUS, KIaccU(UKAMU U 0000IIEHUS;

- OTIpeNeNATh LENN NeATEIEHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPHH UX
JIOCTHKCHHS,

- BBIABIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B paccMaTPUBAEMBIX
SIBIICHUSX;

- BHOCHUTH KOPPEKTHBBI B JIEATCIHLHOCTH, OIEHUBATH COOTBETCTBHUE
pe3yABTATOB IEJSM, OTICHUBATh PUCKH MOCIEACTBUI EATEILHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBINUICHHE TP PEIICHUH >KU3HEHHBIX
pooJieM

0) 6a30BbIE HCCIEA0BATENbCKHE TeHCTBHA:

- BJIQJCTh HaBBIKAMU YYE€OHO-UCCIIEJOBATEIBCKOH W  IMPOSKTHOM
JICSATSIIbHOCTH, HABBIKAMU Pa3pEIICHUs IIPOOJIEM;

- BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBA3U U aKTyalU3UpOBaTh 3aJady,
BBIIBUTATh THUIIOTE3y €€ PEIICHHS, HaXOAUTh apTyMEHTHI IS
JIOKa3aTesIbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTphbl U KPUTEPUU
peIIcHMS;

c(OPMUPOBAHHOCTh 3HAHWW O MECTE€ W pOJIM OWOJIOTHH B
CHUCTEME HAay4YHOTO 3HaHWs; (YHKIMOHAIHHOW TPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX MPOOIeM;
cOPMUPOBAHHOCTh ~ YMEHHUS  PACKPBIBATh  COJEpKaHUE
OCHOBOIOJIATAIOIIUX OUOJIOTUYECKUX TEPMUHOB M TOHSATHH:
KHU3Hb, KJIETKAa, TKaHb, OpraH, OpPraHu3M, BHJ, MOIMYJALHUS,
IKOcHcTeMa, OuoleHo3, Ouocdepa; wmetadboausm (oOMeH
BEIIECTB u MIpeBpalieHHe SHEPTUN), roMeocTas
(camoperynsnus), OMoCcHHTE3 Oeka, CTPYKTYpHas
OpTaHM3aIMs JKUBBIX CHUCTEM, TUCKPETHOCTh, CAMOPETYIISAIINS,
CaMOBOCIIPOM3BeIeHNE (PENpOAYKIHs), HACJIEICTBEHHOCTb,
W3MEHUYUBOCTh, JHEPrO3aBHCUMOCTh, POCT ¥  pPa3BUTHE,
YpOBHEBAsI OpraHU3AIHS;

cOpPMUPOBAHHOCTh ~ YMEHHUSI  PAacKpbIBaTh  COJIEp’KaHUE
OCHOBOTIOJIATAIONINX ~ OWOJIOTUYECKUX TEOpUA U TUIOTE3:
KJIETOYHOW, XPOMOCOMHOW, MYTalMOHHOW, 3BOJIIOLIMOHHOM,
MPOUCXOXKICHUS KU3HU U YEIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOIIOJIATAOIINE
Ouonorudeckue 3akoHel U 3akoHoMmepHoctu (I'. Menpens, T.
Moprana, H.U. Basunosa, 3. ['exkens, . Mroepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
NpPUOOpETEHUE OMbITa TPUMEHEHUS OCHOBHBIX METO/IOB
HAYYHOTO TIO3HAHMSI, UCTIOIh3YEMbIX B OMOJIOTUU: HAOIIOICHUS
U ONHCAaHUS IKUBBIX CHCTEM, TMIPOIECCOB W  SIBICHUN;
OpraHMu3aIliil U TMPOBENCHUS OHOJIOTHYECKOTO JKCIIEPUMEHTA,
BBIBIDKCHUST THITOTE3, BBISBICHHUS 3aBUCHUMOCTH  MEXKIY




- AQHAJIM3MPOBATh MOJyYEHHBIE B XOJE PEUICHMA 33aJadyd pPe3yibTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3HMPOBATH U3MEHEHHE
B HOBBIX YCIIOBHSIX;

- YMEThb IEPEHOCUTh 3HAaHWS B IIO3HABATEIbHYI0 U IPAKTHYECKYIO
001aCTH KU3HEAESTEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUSI U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

- BBLABUIaTb HOBBIC HJEH, MNpeliararb OPUTMHAIBHBIE HOOXOIBl U
pelieHus;

- CIOCOOHOCTh WX HCIIONB30BaHUS B TMO3HABATEIBLHOW W COIHMAILHOM
MIPAKTHKE

HCCIICAYCMbIMHA BCIN4YnHaMU, 00BACHEHHS TMOJIYYCHHBIX

pe3ynbTaToB M (POPMYIUPOBAHUS BBIBOJOB C HCIIOJIB30BAHHEM
HAaYYHBIX [OHATUN, TEOPUH U 3aKOHOB;
c()OPMUPOBAHHOCTh ~ YMCHHS

BBIACIATH CYIICCTBCHHBIC

NpPU3HAKA  BUPYCOB, KJIETOK IMPOKAPUOT U  OYKAPHOT;

OJHOKJICTOYHBIX KW MHOT'OKJICTOYHBIX OpPraHU3MOB,
6I/IOFCOI_ICH030B " 3KOCHUCTEM, 0COOEHHOCTHU IIponeccoB obMeHa
BCIICCTB M IIPEBpalllCHUSA OSHCPIruru B KIICTKE, (bOTOCI/IHTCSa,

BHJIOB,

IUTACTHYECKOTO M HHEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OIUIOAOTBOPEHHUS, PA3BUTHUSA U PAa3MHOXKECHMUSI,
MHAUBUAYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a), 60pbhObl
3a CYyILECTBOBAHUE, ECTECTBEHHOI0 O0TOOpa, BUI000PAa30BaHMUsI,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUsI, BIUSHUS
KOMIIOHEHTOB JKOCHCTEM, AQHTPONOTCHHbIX HW3MEHEHUH B
HKOCHCTEMax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U
npeBpalleHue SHepruu B buocdepe;

c(hOpMUPOBAHHOCTh YMEHHUS pEIIaTh OMOJIOTMYECKUE 3aayH,
COCTABJIATh TEHOTHITMYECKHE CXEMBI CKPEIIUBAHMS JIUTsI Pa3HbIX
TUIIOB HACJIEJIOBAaHUS MPU3HAKOB Y OPraHU3MOB, COCTaBIISThH
CXEMbI MepeHOoca BELIECTB U DHEPrMM B SKOCUCTEMax (Lienu

NUTaHus, MUIICBLIC CCTI/I)

OK 02.
Hcnons3oBats
COBpEMEHHBIE
CpeZCTBa IMIOKMCKA,
aHanmu3a u
UHTEPIIpETaIUH
UHQOPMaILUH 1
MH(QOPMaIIIOHHbIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHUS 33129

B 00;1acTH IEHHOCTH HAYYHOT0 IO3HAHUSL:

- c(OpPMHPOBAHHOCTH MHUPOBO33pEHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W OOIIECTBEHHOW IMPAKTHKH,
OCHOBAaHHOTO Ha JHAJIOTe KYJIBTYp, CIMOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IMOJHUKYJIHTYPHOM MHPE;

- COBEpLICHCTBOBAHUE S3BIKOBOM M UWTATENIbCKOW KyJIbTYpbl Kak
CpEeJICTBA B3aUMOJEHCTBHS MEX/Y JIIOJbMH U MMO3HAHUI MUPA;

- OCO3HaHHE IIEHHOCTH Hay4HOH

ACATCIIBHOCTH, TOTOBHOCTB

OCYHICCTBJIATL IMPOCKTHYKD W  HUCCICAOBATCIILCKYIO  ACATCIBHOCTDH

cOPMHPOBAHHOCTb ~ YMEHHM  KpUTHUECKHM  OIIEHMBATh
uHpOpMalLHI0 OHOJIOTHYECKOT0 COJCPKAHUS, BKIIOYAIOIIYIO
IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHHUKOB (CpencTBa
MaccoBOM HMH(pOpMAIUK, HAYyYHO-TOMYJISIPHBIE MaTepHabl);

HHTCPIPETUPOBATH OTHYCCKUEC ACIICKThI COBPCMCHHBIX

HCCIICAOBAHUNA B OWOJOTMHU, MEIUIMHE, OWOTEXHOJIOTHH;

paccMartpuBaTh  TJoOajbHBIE  HKOJIOTUYECKHE  TPOOJIEMBI

COBpPCMCHHOCTH, (bOpMI/IpOBaTB IO OTHOIICHHUIKO K HHUM




poheCcCUOHATBHOMN
JeSTEIbHOCTH

WHIUBUIYaIbHO U B TPYIIIE;
OsBnagenue
NECUCTBUSIMU:

YHHBEPCaJIbHBIMU Y4eOHBIMH MO3HABATECILHBIMU
B) pa6oTa ¢ nndopManueii:

- BIIQJICTh HABBIKAMH MOJyYCHUs WHPOPMAIIUN U3 UCTOYHHKOB PAa3HBIX
THUIIOB, CaMOCTOSITENTLHO OCYILECTBIISTD MOUCK, aHaJms,
CUCTEMATH3AIUI0 U WHTEPIPETAINI0 HHPOPMAIIUHN PA3IMIHBIX BUJIOB U
(hopM mpencTaBICHUS;

- CO31aBaTh TEKCTHl B Pa3NMYHBIX (opMarax Cc ydyeToM Ha3HaYeHHUs
nHGOPMAIMN W IEJeBOW ayAWTOPHH, BBHIOWpAas ONTHMAJIbHYIO (opMy
MMPEACTABJICHUA U BU3YyaJIU3alluU;

- OIECHHMBATH JOCTOBEPHOCTh, JICTHTUMHOCTh WH(pOpMaIum, ee
COOTBCTCTBUC MTPABOBLIM U MOPAJIbHO-3TUYCCKUM HOpMam,

- HCIIOJIB30BaTh CpPCIACTBa I/IH(I)OpMaHI/IOHHI)IX U KOMMYHHMKaIMOHHBIX
TEXHOJIOTHH B pEIICHWA KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpraHU3allMOHHBIX 3a7ad ¢ coOJroleHHeM TpeOOBaHW JPrOHOMHKH,
TEXHUKH OE30MaCHOCTH, THTHUEHBI, PECypcocOepeKeHHs, MPaBOBBIX H
STHYECKHX HOPM, HOpM HH(OPMAIIMOHHOW 0€3011aCHOCTH;
- BJIaJ€Tb HaBbIKaMM pAaCIIO3HABAHHA U  3alllUTHI I/IH(bOpMaHI/II/I,

MH(POPMAaIMOHHON 0€3011aCHOCTH JINYHOCTU

COOCTBEHHYIO MO3HUIIUIO;

cOpPMUPOBAHHOCTH ~ yYMEHUW  CO37aBaTh  COOCTBEHHBIC

MUCHMEHHBIC M YCTHBIE COOOIEHHS] HA OCHOBE OMOJIOTMYECKON
uHpOpMAIUM M3  HECKOJBKUX

HCTOYHHKOB, rpaMOTHO

HCITOJI30BaTh MOHSITUHHBINA alrapar ouooruu

OK 04. DddexTnBHO

B3aUMOJICHCTBOBATh U

paboraTh B
KOJUICKTHBE "
KOMaH/Ie

- TOTOBHOCTD K CaMOpa3BUTHIO, CaMOCTOSITEJIbHOCTH 74
CaMOOTIPEICIICHUIO;

-OBJaJICHUE HABBIKAMH Y4€OHO-HCCIIEJIOBATEIhCKON, MPOEKTHOW H
COITMATLHOM JeSITEIIHLHOCTH;

OBJjaeHUue YHUBEPCATbHLIMU KOMMYHHUKATUBHBIMU JAeHCTBUSIMU:
0) coBMecCTHAs AeATeJbHOCTh.

- TMOHMMAaTh ¥ WCIONB30BAaTh TNPEUMYIIECTBA KOMAaHJAHOH |
WH/IMBHTyaJTbHOU PabOTHI;

- TPUHUMATH I COBMECTHOH IEATEITLHOCTH, OpPTaHW30BHIBATH H
KOOPIWHHAPOBATh ACHCTBUS 1O €€ JOCTIDKEHWIO: COCTaBIATh IUIAH
JNEeUCTBUM, pacHpeensTh pOJAd C YYETOM MHEHUH Y4YaCTHUKOB

00Cy)XaTh pe3yJIbTaThl COBMECTHOM pabOThI;

pUOOpETEHUE OMbITa TMPUMEHEHUS OCHOBHBIX METO/IOB
HAy4YHOTO TIO3HAHMSI, UCTIOIb3YEMbIX B OMOJIOTUU: HAOIIIOIEHUS
U ONHCAaHUSA OIKUBBIX CHCTEM, IIPOLECCOB U SIBJICHUN;
OpraHM3alMi U TPOBENEHUS OHOJOTMYECKOro 3KCIIEpUMEHTA,
BBIIBJKEHUSI THUIIOTE3, BBIABICHUS 3aBUCUMOCTH  MEXKAY
UCCIIETyEMbIMU  BEJIMYMHAMH, OOBSCHEHUS  IOJIyYEHHBIX
pe3yabTaToB M (OPMYIUPOBAHUS BBIBOJIOB C MCIIOJIb30BAaHHEM
HAay4HBIX MOHATHI, TEOPUI U 3aKOHOB




- KOOPAWHHUPOBAaTH M BBHIIONHATH pabOTy B YCIOBHSX PEaJIbHOIO,
BHUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

- OCYILLIECTBJIATH MO3UTHUBHOE CTPATErMUECKOE MOBEICHHE B Pa3IMYHBIX
CUTyallusiX, TPOSBISITH  TBOPYECTBO W BOOOpakeHWe,  OBITH
WHUIMATHBHBIM

OBiajeHHe YHUBEPCAILHBIMHU PEryJIATUBHBIMY J€HCTBUSMM:

') IPUHATHE cedsl U IPYTUX JIO/Ieii:

- NpPUHUMAThb MOTHBBI M apryMEHTHl APYIHX JIOJEH NpU aHalu3e
Pe3yNIbTaTOB AESATENBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO IPYTHX JIFOJIEH Ha OMIHNOKY;

- pa3BUBATHb CITOCOOHOCTE TOHUMATE MHD C MO3ULMH APYTroro 4C€jI0OBCKa

OK 07.
CopneiicTBOBaTh
COXPaHEHHIO
OKpY>Karollleu cpefipl,
pecypcocbepexenn,
MIPUMEHSTH 3HAHUS
00 U3MEHEHHUH
KITUMAaTa, TPUHITATIBI

B 00sacTH 3K010rMYeCcKOr0 BOCTINTAHMSA:

- c(OpMUPOBAHHOCTh IKOJOTHIECKON KYyIbTYpPHI, IIOHUMAaHUE BIHUSHUS
COLIMAJIbHO-3KOHOMHMYECKUX TPOLIECCOB Ha COCTOSHHE MPHUPOJHON H
COIMAJILHON CPeJbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHIECKUX
mpooJieM;

- IUIAaHUPOBAHUE U OCYILECTBICHUE ACHCTBUIM B OKPY’KaIOUIEH cpele Ha
OCHOBE 3HaHUS LN yCTOMYMBOIO Pa3BUTHA YEIOBEUECTBA;

c(OPMHUPOBAHHOCTh YMEHUS NMPUMEHATH MOJYy4YEHHbIC 3HAHUS
JUll OOBSICHEHHs OMOJIOTMYECKMX MPOLIECCOB W SBICHUM, 1is
IIPUHATUSA MPAKTHYECKUX PEIICHHWI B IMOBCEIHEBHOW JKHU3HU C
Henplo  obecriedeHuss 0€30IaCHOCTH CBOEro  3/10pOBbS U
3/I0pOBbsl  OKpPY)KAIOLUX JIIOAEH, COOJIIOJIEHUsI 370pPOBOIO
o0Opa3a >KM3HH, HOPM I'PaMOTHOIO MOBEAEHUS B OKpYXKarolen

. . .. | MpUPOAHOI cpene; [IOHUMaHUE HEO0OXOAMMOCTH
OepexIMBOro aKTUBHOE HENPHUATHE JECHCTBHH, NPHUHOCAIIUMX BpelJ OKpY KarolleH o o
UCIIONIb30BAaHUsl  JIOCTIDKEHUN COBPEMEHHON Ouojoruu u
MIPOM3BO/ICTBA, cpee; -
b dexTHBHO ’ OMOTEXHOJIOTHH JIJIsl pAllMOHAIBHOTO MPUPOIOTIONIE30BAHUS
5 - yMEHHE IPOrHO3MPOBaTh  HEOJATONPHUATHBIE  3KOJIOTMYECKHE
JICHCTBOBATE B MOCJIEACTBHS NIPEANPUHUMAEMBIX JIEHCTBUM, MPEIOTBPAIIaTh UX;
Ype3BBIYAHBIX A peAnp A - 1TPEAL . pail ’
CHTYaIHsX - pacHIMpEHHUE ONbITA ACATEILHOCTH SKOJIOTHYECKON HAaPaBICHHOCTH;
- OBJaJ€HHWE HaBBIKAMH Y4YeOHO-MCCIIEIOBATEIbCKONW, MPOEKTHOW H
COLMAJIBHON JAESITEIBHOCTH
OK8. MHcnons3oBath | B 00macTn (pu3nuecKoro BOCHUTAHUS:
cpenicTBa (BH3MUCCKOM | - oHMMaHMe M peatusalys 310POBOro U GesomacHoro oopasa xushu, | 117. CQOPMHUPOBAHHOCTh yMCHHS MNPHMCHSTH IMOJTYYCHHBIC
KYJIbTYpBbI U | coOmrojiecHue TUTMEHWYECKUX TMpaBHJ M HOpPM, cOallaHCHpOBaHHBINM | 3HAHHUSA  JUIS OOBsACHEHUS  OMOJNIOTMYECKUX  TPOIIECCOB U
COXpaHCHUA U | pekMM 3aHATHH M OTJbIXa, OEPEKHOr0, OTBETCTBEHHOrO W | SIBJICHUM, [UIl TPUHATHA  IPAKTUYECKUX  pEIICHUH B
YKPCIUICHUS 3I0POBbS | KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY ¥ | IOBCEIHEBHOM >KU3HHM C IEJIBI0 oOecreueHust Oe30I1acHOCTH
B MPOUECCE | mcuXMIECKOMY 310POBBIO; CBOEr0 3I0POBbS M  3I0POBbS  OKPYKAIOIIMX  JIFOJEH,
npoecCHOHaTBHOMN - TIOHMMAHHE TEHHOCTH TPABWJI MHIMBUIYATbHOTO M KOIUIEKTUBHOTO | coGjo/ieHHsl 370pPOBOTO M OE30MACHOr0 00pa3a >KU3HH, HOPM
ACATCIBHOCTH U | 0e30MacHOro MOBEACHHS B CHUTYalMsX, YIPOXKAIOIIUX 3A0POBBIO U

rPaMOTHOTO TOBEJCHUS B OKPYXKAIOWIECH NPUPOTHON CpENE;
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MO PKAHUS
HEO0OXOAMMOT0
YpOBHS  (pU3NIECKON
MOJITOTOBJICHHOCTH

JKU3HU JIIOACH;
- OCO3HAHHE TOCIIEACTBUI 1 HETIPUATHE BPEIHBIX MMPUBBIUCK (QJIKOTOJIS,

HapKOTUKOB, KypEeHUS).

OBnajeHne YHUBEPCAIBHBIMHU PeryJIATUBHBIMH e CTBUAMM:

a) caMOoOpraHu3aIusa:

-ACIOJIb30BaTh OMONOTHYECKIE 3HAHUS JAJIS BBIABICHUS MpoOiIeM U uX
PELICHUS B )KU3HEHHBIX U y4EOHBIX CUTYaLMAX:

-BBIOMpATh HA OCHOBE OMONOTHYECKUX 3HAHWHN ENEBBIE U CMBICIOBEIC
YCTaHOBKU B CBOMX JIEHUCTBUSIX M IOCTYIIKAaX 10 OTHOILIEHUIO K KUBOH
MIPUPOJIE, CBOEMY 3OPOBBIO U 30POBBIO OKPYKAIOIINX;
-CAMOCTOSITEJIBHO ~ OCYLIECTBIISITH ~ IIO3HABATENBHYIO  JIE€ATEIbHOCTb,
BBISBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7au
B 00pa30BaTEIbHON ACATEIFHOCTH U JKU3HEHHBIX CUTYALHSIX;
-CaMOCTOSITENTIFHO COCTAaBJAATh IUIAH PEHICHUS MPOOJIeMBbl C y4ETOM
MMEIOLLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEeNNIOYTEHU];
-J1aBaTh OLIEHKY HOBBIM CUTYyaLUsIM;

- JenaTh OCO3HaHHBIM BBIOOP, apryMEHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTB 324 PELICHHUE;

- OLIEHUBAThH IPUOOPETEHHBIN OIIBIT;

- c1ocoOcTBOBaTh (POPMHUPOBAHMIO U MPOSBICHUIO IIMPOKOH 3PYANULIIH
B pasHbIX oOmacTsx 3HaHWWA. [loCTOSHHO  TOBBINIATHE  CBOM
o0pa3oBaTenbHBIN U KYJIbTYPHBIN YpPOBEHB.

0) CAMOKOHTPOJIb:

- JlaBaTb OILICHKY HOBBIM CHTyallUsiM, BHOCHTb KOPPEKTHBBI B
JIEATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIETATOB LENISAM;

-BNIaJIETh HAaBBIKAMH II03HABATENBHOW pEQIIEKCUH, HCIOIb30BaTh
npuéMbl pedIIeKCUH ISl OLIEHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHUS;
- YMETh OLICHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHS 110 UX
CHIDKEHMUIO;

-IPUHUMATh MOTHBBI M apryMEHTBl APYTUX NpPH aHAIU3€ PE3yIbTaTOB
JIeATEIbHOCTH,

MOHMMaHWE HEOOXOIUMOCTH HWCIOJIb30BAHUS JIOCTHIKCHHN
COBPEMEHHO OMOJIOTUU ¥ OMOTEXHOJIOTHH [T PalliOHAIBHOTO
HPUPOJIOTIOIH30BAHMS.
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2. CTPYKTYPA U COAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

HNPEIMETA

2.1. O6bemM yueOHOT0 NpeaMeTa U BUAbI y4eOHOii padoThI

Bupa yueOHoii padoThl

Oovem ¢ uacax

MakcumanbHas yueOHast Harpy3ka (BCEero) 48
B TOM YHCIIE:

O061beM 00pa3oBaTeIbHON MPOrpaMMbl 44
B TOM YHCIIE:

1. OcHoBHOE coepKaHue 39
B TOM YHCIIE:

TEOpETUYECKOe 00yueHne 27
[PAKTUYECKUE 3aHATUS 12
2. IIpodeccuoHa/ibHO OpHEHTHPOBAHHOE cojJep:kaHHe (coaep:KaHuUe 5
MPUKJIAJTHOT0 MOYJIsA)

B TOM YHCIIE:

TEOpETUYECKOe 00yueHue 3
[PAKTUYECKUE 3aHATUS 2
WuauBuayabHbIi POEKT (a/HeT) Hem
IIpomexyTouHas aTTecTanusa ¢ hopme MuPpdhepeHIHPOBAHHOIO 3a4éTa 2
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2.2. TEMATUYECKHUW IUVIAH U COJEP)KAHUE OBIIEOBPA3OBATEJBLHOI'O YUEBHOT'O ITPEJMETA OYII1.07 BUOJIOT USI

HaumeHoBaHue Coaep:xkaHue yueOHOro MaTepuaJa, JJabopaTopHble padoThl M NPaKTHYeCKHe 3aHATHS, TPOeKT (eciu | Oobem | OK m IIK
pa3aeyioB U TeM npeoycmMompen) 4acoB
1 2 3 4
OcHoBHoOe coJep/kaHue
BBenenne 2

Bbuojgorna kak
HayKa

Coaep:xaHue y4eOHOIro MaTepuaJia

OOBeKT U3ydeHus: OMOJIOTUN — KUBAs MPUPOo1a. MeTo bl TO3HAHUS KUBOW pupozasl. O0mue
3aKOHOMEpHOCTH Ouosioruu. Ponb 6uonoruu B popMUpOBaHUH COBPEMEHHOH €CTECTBEHHOHAYYHON
KapTUHbI MUPA U NPAKTHYECKON AeATeIbHOCTH Jtoei. CBsi3b OMOJIOTHH € IPYTMMHU HayKaMu. 3HaueHHUe
OMOJIOTHHU TIPH OCBOCHUU ITPOGECCH U CIIEIMAIBHOCTEN CpeHero Npo(ecCHOHATIbHOTO 00pa30BaHus.

2 OK 01 OK 02
OK 04 OK 07

Pa3nea 1. Knerka — cTpyKTYpHO-()YHKIMOHAJILHAS €IMHHUIIA }KUBOT'0

12 4. m.+ 6 u.IlP

Tema 1.1. YpoBHu

OPraHU3alMH KUBOM

Coaep:xanue y4eOHOIro MaTepuaJia

YpoBHU opraHuzanuu kuBor Marepuu. O01Iast XxapakTepucTuka ku3Hu. CBOMCTBA KUBBIX CUCTEM.

2 OK 01 OK 02

MaTepuH Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3ylIIHAs, IOYBEHHAs, BHYTPUOPTaHU3MEHHasL. OK 04
DU3NKO-XUMUYECKHE 0COOEHHOCTH CcpeJl OOMTaHUSI OPraHN3MOB.
Tema 1.2. Coaep:xanue y4eOHOIro MaTepHuaJia
CTpyKTypHO- Knerounas teopus (T. llIBann, M. neiinen, P. Bupxo). OcHOBHBIE MOJI0KEHUSI COBPEMEHHOM 2 OK 01 OK 02
(pyHKIMOHA/ILHASA KJICTOYHOM TeopuH. THIIbI KIIETOYHOH OpraHU3aluu: NPOKAPUOTUYECKUN U 3YKAPHUOTHUECKUH. OK 04
opraHu3zanus OAHOKJIETOYHBIE U MHOTOKJIETOUHBIE OpraHU3Mbl. XUMUYECKHUI cocTaB KiIeTok. CTpoeHue
KJIETOK npokapuoTHyecko kieTku. CTpoeHne sykapuoTudeckoi kieTku. Heknerounslie popMbl )KU3HU (BUPYCHI,
OaxkTepruodaru.
IIpakTnyeckune padoThl 2
HaGntoneHune u cpaBHEHHE KJIETOK PAaCTEeHMH M KMBOTHBIX IO MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpO-
npenapaTax, uX ONMCaHUE.
Tema 1.3. Coaepxanue yueOHOIro MaTepuaa
XumMnueckas XuMmuyeckass opranusanus kieTkd. OpraHvueckue W HEOpraHMYecKHWe BellecTBa KJIETKHM M JKHUBBIX 2 OK 01 OK 02
OpraHu3aums opraHu3moB. benku, yrieBobl, JIMIK/bI, HYKJIEHHOBBIE KUCIOTBI U UX POJIb B KIIETKE. OK 04 OK 08
KJIETKH IIpakTnyeckue padoThl 2
3anonHeHne Tabauubl: «benku, yrieBoibl, TUIMUIbI, HYKIEHHOBBIE KHCIOTHI U UX POJIb B KIETKE»
Tema 1.4. Conep:xaHue yueOHOro MaTepuaJia
OO0MeH BelecTB U ITonatue merabonn3M. ACCUMIIIALIUS U JUCCUMMIIALINS — IBE€ CTOPOHBI MeTabonu3mMa. Tumnsl oOMeHa 2 OK 01 OK 02
npeBpalieHne BEIIECTB: aBTOTPOGHBIN U reTepoTpodHBII, a3poOHBIN 1 aHAdpOoOHBIH. [ImacTudyeckuii oOmMeH.
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JHEPIMA B KJICTKE

dotocunTe3. XeMOCUHTES

Tema 1.5.

Coaep:xaHue yueOHOIro MaTepuaJia

JKU3HEeHHBIH HUKJI KneTounslii iuKJI, €ro nepuoipl. MuUTO3, €ro CTaauu U MPOUCXOIsIIME Ipoliecchl. buonoruueckoe 2 OK 01 OK 02
KJeTkn. MUTO3. 3HaueHue MuTo3a. Meiio3 u ero craauu. IloBenenne xpomocom B meiioze. Kpoccunrosep. buonornueckuii OK 04
Meiio3 CMBICII MeH03a
Tema 1.6. Coaep:xaHue yueOHOro MaTepuaJia
CrpykrypHo- XpomocomHuast Teopus T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, FTOMOJIOTHYHBIE 2 OK 01 OK 02
(GyHKuMOHANBbHBIC Y HETOMOJIOTUYHBIE XPOMOCOMBI, TAaIlJIONIHBINA U TUIUIONAHBIA Habop. Hyknennoswie kucnotsl: JJHK, OK 04
(daxTopsI PHK naxosxaeHue B KJI€TKe, X CTpOoeHHE U GyHKIMU. MaTpUYHbIE TPOLECCHI B KIIETKE: PETUTUKAIINS, OK 08
HACJIeICTBEHHOCTH O6uocunTe3 6enka, penapanus. ['eHeTHYecKuil Ko 1 ero CBOWCTBa
IlpakTHyeckne padoTsbl 2
Pemenue 3aa4 Ha onpeseneHrne Nocae0BaTeIbHOCTH HYKIICOTHIOB, aMUHOKHUCIIOT B HOPME U B CIy4ae
M3MEHEHUs TOCJIeI0BaTeNbHOCTH HyKieoTu 0B JIHK
Paspnen 2. CtpoeHue 1 GyHKIMH OPraHu3mMa 8 u. m.+ 6 ullP
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia
®opmbI ®opMbl pa3MHOKEHUSI Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHE. Bubl 6ecronoro pasMHOKEHUSI. 2 OK 01 OK 02
Pa3MHOKEHHS [TonoBoe pazmHOxkeHue. ['ameTorenes y ;xuBoTHbIX. CriepmaToreHnes v oorene3. CTpoeHHe MOJI0BBIX OK 04
OpraHm3MoB kieTok. OmnogoTBopeHue. MHanBUyanbsHOe pa3BUTHE OPTaHU3MOB. DMOPHOTEHE3 U €T0 CTA/IUHU.
[TocTaomOpuoHanbubii iepuoa. CTaguu MocTIMOPHOHATBHOTO Pa3BUTHUS Y KUBOTHBIX U YEJIOBEKa.
Tema 2.2. Coaepxanue y4eOHOIro MaTepuaa
3aKOHOMEPHOCTH OcCHOBHBIE OHSTHS TEHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsbl . Menaens 2 OK 01 OK 02
HACJET0BAHUS (MoHOTHOpUTHOE Y TOMUTHOPHIHOE CKpelBaHue). BzanMmoeiicTBre reHoB. OK 04
IlpakTHyeckne padboTsl 2
Pemenue 3anau Ha onpeneneHre BEpOSITHOCTA BOSHUKHOBEHUS HACIIEICTBEHHBIX IPU3HAKOB IIPU MOHO-, OK 01 OK 02
I1-, TOJIMTMOPUIHOM M aHATU3UPYIOLIEM CKPEIMBAHNUHU, COCTABICHUE FEHOTUITUNYECKUX CXEM OK 04
CKpEIIMBaHUs
Tema 2.3. Conep:xaHue yueOHOro MaTepuaJia
CuerieHHoOe 3akonbl T. Moprana. CiieruieHHOe HacjieIoBaHHe TeHOB, HapyleHue cierieHus. Hacnenosanue 2
HACJeI0BAHUE MIPU3HAKOB, CIIEIUICHHBIX C MOJIOM
NPH3HAKOB IIpakTnyeckue padoThl 2
Pemrenue 3ana4 Ha onpeneneHue BEpOATHOCTA BOSHUKHOBEHHUsI HACIIECTBEHHBIX IPU3HAKOB IIPU OK 01 OK 02
CIETUJIEHHOM HACJIEJOBAHUH, COCTABIICHNE TEHOTUITNYECKUX CXEM CKPEIINBAHUS OK 04
Tema 2.4. Coaeprxanue yueOHOro MaTepuaJa
N3mMenunBOCTh MpH3HAKOB. BUIbl N3MEHUMBOCTH: HACIICICTBEHHAS] K HEHACIICJICTBEHHAS. 3aKOH 2 OK02 OK
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3akoHOMepHOCTH
U3MEHYHUBOCTH

TOMOJIOTUYECKHX PSAIOB B HaciencTBeHHOU n3MeHunBocTH (H.M. BaBuior). MyranmonHas Teopus
W3MEHYMBOCTHU. BUbl MyTaluii 1 TpUYMHbI UX BOZHUKHOBeHUA. KapuoTtum yenoseka. Hacneacrsennbie
3a0071eBaHUs YeIOBeKa. | eHHbIE 1 XpOMOCOMHBIE 0OJIE3HH YeoBeKa. bose3Hu ¢ HacaeACTBEHHOM
MPEAPACIION0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON TeHETHKHU B MPEAOTBPALEHUN U JICUEHUH T€HETUYECKUX
3a00/1eBaHNM YeI0BEKa

04 OK 01
OK 08

IIpakTnyeckue padoThl

Pemenne 3aaa4 Ha ONpCaACIICHUE TUIIa MyTalllU ITPU NMEPEAAYC HACICACTBECHHBIX IIPU3HAKOB, COCTAaBJICHUC
IFCHOTUITMYCCKHUX CXCM CKPCIIMBAHUA

Ipuxaagnoit MoayJib

Pa3pea 3. BuoJsorus B JKku3Hu

6u.m.+2u. IIP

Tema 3.1.
IKOJIOTHIECKHE
(daxTopsl U cpeasbl
JKU3HU

Conep:kanue y4eOHOIro MaTepuaa

[TpucnocobaeHns OpraHu3MOB K KU3HU B pa3HbIX cpenax. [loHsTHe SKoIorndeckoro (hakropa.
Knaccudukanus skonorundeckux paxtopos. [Ipasmio munumyma 1O. JInbuxa. 3akon TonepanTHOCTH B.
[lendopaa

2 OK 02 OK 04
OK 07 OK 08

Tema 3.2. Bausinne
COLAJIBbHO-
IKOJIOTHYEeCKHX
(¢paxTopoB Ha
310pOBbe YeJI0BeKa

Coaep:xanue y4eOHOro MaTepHuaJia

310poBKE U €ro cocTaBisitonue. akTopbl, MOJOKUTEIBHO U OTPUIIATEIBHO BIUSIONINE HA OPTraHU3M
yenoBeka. [Ipobrema TeXHOTeHHBIX BO3ICHCTBHIA Ha 3JOPOBBE UeIOBEKa (IEKTPOMArHUTHBIE MOJIA,
OBITOBAsI XUMUSI, N30BITOUHBIC ITYMBI, PaJHALNS U T.I1.). AJTanTaiusi OpraHu3Ma 4eJioBeKa K pakropam
okpyxaromeit cpensl. [IpuHIums hopMupoBaHus 310poBbecOeperaroIero nopeaeHus. Gundeckas
AKTUBHOCTH U 37I0POBhE. BUOXMMUYECKHE aCTIEKThl PAIIMOHAILHOTO MTUTAHUS

2 OK 02 OK 04
OK 07 OK 08

*B ToM uHciie NpodeccuoOHAIBLHO-OPHEHTHPOBAHHOE CO/IeP:KaHUE TEOPEeTHYECKOT0 3aHATHSA
B kagecTBe TpUTTEPOB, CHIKAIOIINX pabOTOCIIOCOOHOCTH MCIIONIB30BATh YCIOBHS OCYIIECTBIICHUS
npodeccHoHaNBbHOM IeATENBHOCTH: IIIyM, TEMIIEPATypa, OCBEIIEHHOCTD, (hU3HUecKas Harpy3Ka u T.J.

Tema 3.3.
Bbuorexnosoruu B
JKM3HHU KaKI0T0

Conep:xaHue yueOHOro MaTepuaJa

buoTtexHonorus kak Hayka v mpou3BoJCTBO. OCHOBHBIE HAMPABICHUS COBPEMEHHON OMOTEXHOIOTHH.
Mertoas! 0norexHoaoruu. OOBEKTHI OMOTEXHOIOTHHA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHUECKIX
AKCIIEPUMEHTOB. Pa3BUTHE IPOMBIIIUICHHON OMOTEXHOIOTUI U €€ MPUMEHEHHE B )KU3HU YETIOBEKa.
[IpaBuiia noucka v aHanu3a OMOIKOJIOTUYECKON HH(OPMALINY U3 Pa3IMUHBIX UCTOYHUKOB (HayyHas U
yueOHO-Hay4YHas JIUTepaTypa, CpeJcTBa MaccoBOi nH(opmalu, cetb HTepHET U npyrue)

2 OK 02 OK 04
OK 05 OK 08

IIpakTHyeckne padoThl 2
3amuTa Kerica: [IpencraBieHne pe3yabTaToB pelIEHUs] KEHCOB (BBICTYIUIEHHE C IPE3EHTALIUEN )
IIpomexyTouHas JAu¢pepeHunpoBaHHbIN 3a4eT 2
arrecranus

Bcero:

30 4. 1.+14 4. ITIP
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MNPUMEPHAS TEMATUKA UHAUBUAYAJIBHBIX IPOEKTOB 11O ITPEJIMETY
1. buonorudecku akTHBHBIC JOOABKHU: TpodaHaIMs WK MOJIb3a?

BuramuHbI 1 UX poJib B opranu3Me. Hapyienust npu ux HeocTaTke U N30BITKE.

['opMoOHBI 1 UX poJib B opranu3me. HapyieHus npu ux HeJ0CTaTKe U H30BITKE.

Kene3o — 351eMEHT UMBWIM3ALMH U 5KU3HHU.

Mon B mpoIyKTax MUTAHMS 1 3/J0POBhE YeIOBEKa.

[ToBapeHHast COJb: KPUCTAIUIBI JKU3HU HITH Oeliasi CMepTh?

BroTeXHONOTHS: HA/IeXK bl U CBEPIICHUSI.

MHUKpPO- 1 MaKpO3JIEMEHTBI B OPraHU3Me — TI0Ka3aTelb 3I0POBbsI YEIIOBEKA.

© oo N koD

HckyccTBeHHble opranbl. [Ipo6iemMbl 1 epCreKTUBBIL.

[EEN
o

. KinonupoBanue >kMBOTHBIX: TPOOIEMBI U MIEPCIIEKTUBBI.

[N
[N

. MI/Ip HAHOTCXHOJIOTHI: BO3MOXHOCTH IMPUMCHCHUS B OHOJIOrUH U MCIUIINHC.

[EEN
N

. IlocnenctBus BiaustHUs (PaKTOPOB OKPY’KAIOLICH Cpe/bl Ha TEHOTHIT YETI0BEKA.

[EEN
w

. CoBpeMeHHbIE B3IJISAIbl HA IPUPOJY CTAPEHHUSL.

[EEN
IS

. MyTanuu 1 X NposiBJICHUS B )KUBBIX OpraHU3MaXx.

. Anamu3 J/IHK. 3HaueHue reHeTHKY U1 MEIUIIMHBI ¥ 3/IPaBOOX PaHCHHUSI.

. Bynymiee yenoBeka kak OMOJIOTMYECKOTO BU/IA.

. Mup HaHOTEXHOJIOTHI - BO3MOKHOCTH ITPUMEHEHHUS B OMOJIOTHU ¥ MEIHITMHE.

[ N T SN
0 ~N o O

. HoBrIe METOJbI UCCJICAOBAHUA )KXUBBIX CUCTEM

[EEN
[(o]

. bruonoruueckue MCTOJbI UCCIICAOBAaHNA B KPUMUHAJIUCTUKE

N
o

. IManpemun nponwioro B cpaBHeHuu ¢ nanaemueii COVID-19

N
[

. Kiterounas reopust CTpo€HHsI OpraHu3MoB. VICTOpHs U COBPEMEHHOE COCTOSIHUE.

N
N

. HacnenctBenHnas undopmanus 1 rnepenada ee U3 MOKOJIECHUS B TIOKOJICHHE.
. JIpamaTruyecKkue CTpaHUIIbl B UICTOPUU Pa3BUTHUS TEHETUKH.

. Ycnexu COBpEMEHHOW N'eHETUKU B MEULIMHE U 3IPAaBOOXPAHEHUH.

. Mcropus pa3BUTHUSA SBOTIOLMOHHBIX Hiaen 1o Y./[apBuHa.

NN DN DN
o s W

«Cucrema nipupozasi» K.Jlunnes u ee 3HaueHue 1l pa3BUTHS OMOJIOTHH.

N
~

COBpCMeHHI)IG MMPEACTAaBJICHUA O MEXaHU3MaX U 3aKOHOMEPHOCTAX 3BOJIIOINH.

)
o

CoBpeMeHHEBIE MTPEICTABICHHS O 3apOKICHNUH )KU3HH. PaccMOTpeHne 1 OlleHKa

Pa3IMYHBIX THITOTE3 MMPOUCXOXKICHHUS.

29. Yuenmne o 6uochepe akagemuka B.W. Bepnajackoro.

30. CoBpeMeHHBIH 3Tan pa3BUTHs yenoBeuecTBa. YenoBeueckue pacsl. OMacHOCTh pacu3Ma.

31. BoszeiicTBue yesnoBeka Ha IPUPOAY Ha PA3IMYHBIX ATANaX Pa3BUTHS YEJIOBEUECKOTO
o01ecTna.

32. BnusiHMe OKpy»Karoliel cpesibl U ee 3arps3HeHUs Ha pa3BUTHE OPraHU3MOB.

33. BnmsiamMe KypeHwus, ymoTpeOIeHHs aTKOTOJIsl 1 HAPKOTHKOB POAUTEISIMA Ha
SMOpHOHANIBHOE pa3BUTHE PeOEHKA.

34. Moé reHeaornueckoe JIpeBo.
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3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBbI OBIIEOBPA3OBATEJIBHOT' O
YUYEBHOTI'O ITIPEJIMETA
3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanu3zanus nmporpammsbl 00111€00pa30BaTEILHOTO Y4EOHOTO MpeIMeTa TpeOyeT HaTnIus
yueOHoro kabunera buosioruu.

O6opynoBanue yaeOHOro KabUHeTA!
— KOMIUIEKT y4eOHO-METOIUYECKOM TOKyMEHTAaIUN;
— 1udpoBbie 00pa3oBaTeIbHbIE PECYPCHI;
—  J10CKa;
— palouee MecTO MpenoAaBaTelisi, OCHAIIEHHOE TMEPCOHAIBHBIM KOMIBIOTEPOM H
JIMIIEH3UOHHBIM ITPOrPAaMMHBIM 00ecrieueHUeM;
—  MYJIbTUMEAUMHBIE CPEACTBA O0YUCHHUS,
—  CTOJIBI YYCHHUYECKHUE, CTYIbsI yIeHHUECKHUE (10 KOJIMYECTBY 00YJaOLIIXCS)

[Tomemenue kabuHeTa JOMKHO COOTBETCTBOBATH TpeOOBaHUSAM caHUTapHbIX mpasui CII
2.4.3648-20 «CaHuTapHO-3MUIEMHUOIOTHYECKHE TPEOOBAaHUSI K OpPraHMU3aIMsAM BOCIUTAHUS U
oOy4YeHHUs, OTIbIXa M O3[OPOBJICHUS JETeH U MOJIOJEKH», YTBEPKICHHBIC MMOCTAHOBICHHEM
['maBHOTO rOCy/IapCTBEHHOTO CaHUTApHOTO Bpadya Poccuiickoit @enepannu ot 28 centsiops 2020
r. Ne28 (3apeructpupoBano MunucrtepcrBoMm toctunmu Poccuiickoit denepanmnu 18 mexadps
2020 r., perucrpaunoHHblii Ne61573): ocHallleHO THUIOBBIM OOOPYAOBAHHEM, B TOM 4HCIIE
CHeUaIM3UpOBaHHON y4ueOHOM MeOenbl0 U cpeAcTBaMH OOydyeHUs, HEOOXOIUMBIMU IS
BBITIOJTHEHHS TPEOOBAaHUM K YPOBHIO MOJATOTOBKU O0YYaAOLITUXCSL.

3.2. UudopmanuoHHoe odecnieyeHHe peaiu3aluu MPOorpaMmbl
Ilepeuens pexoMeHAyeMbIX Y4eOHBIX W3daHuii, VHTepHeT-pecypcoB, I0MOJHUTEILHOM
JIMTEPaTypbl

OcHOBHBIC HCTOYHHMKH:
1. buonorus: yuebnuxk u npaktukym juisi CIIO / B.H.fpeirun u gp.; mox penaxuueit
B.H.fpeiruna. — 2-e u3n.- M: Usnatenscro FOpaiit, 2022. — 378 c.

2. benses . K., dpmvmmun I'"M., Ky3uenosa JI.H. u ap. buonorus (6a3oBsiif ypoBeHs). 10
knacc. — M., 2014.

3. Honnesa A.FO. buonorus. Beck mKkonbHbIN Kypc B cxeMax u Tabnuiax. — M., 2014.
4. Huxurtunckas T. B. buosnorus: kapmanssiii cnpaBounuk. — M., 2015.
5. Cusornazo B. U., AraponoBa U. b., 3axaposa E. T. buonorus. OOmas Ouoiorus:

6a30BbIi ypoBeHb, 10—11 kmacc. — M., 2014.
6. Cyxopyxosa JI. H., Kyaumenko B. C., IBanoBa T. B. buomnorus (6a30Bblif ypoBeHs). 10—
11 kmace. — M., 2014.
JlonoTHUTeIbHbIC HCTOYHUKH:

1. Buonorwus: B 2 1./ o pen. H. B. SApsiruna. — M., 2010.

2. buonorusi: pykoBOJCTBO K MPAKTUYECKUM 3aHATUAM / oA pea. B. B. Mapkunoit. — M.,
2010.

3. Hapsun Y. Counnenus. — T. 3. — M., 1939.

4. Japsun Y. IIpoucxoxaenue suaoB. — M., 2006.

5. KoOwutsuckwii B. A. ®unocodus SKoIoruu: KpaTkuii Kypce: yue0. mocodue s By30B. —
M., 2010.
6. Oprnosa D. A. McTopus aHTPOIIOJIOTHYECKUX YUEHUI: yueOHUK U1 By30B. — M., 2010.
7. Tlexos A. Il. buonorus, reneruka u mapasurojorus. — M., 2010.
17


https://login.consultant.ru/link/?req=doc&demo=2&base=LAW&n=371594&date=23.12.2023&dst=100047&field=134
https://login.consultant.ru/link/?req=doc&demo=2&base=LAW&n=371594&date=23.12.2023&dst=100047&field=134

10.

11.

12.

Yeoopimes H. B., I'punesa I'. I'. buonorus. — M., 2010.
HopMaTuBHO-1IpaBOBbIE IOKYMEHTBI

OenepanbHblii 3akoH 0T 29.12.2012 Ne273-®3 «O6 obpazoBanmu B Poccuiickoit
denepanum.

[Tpuka3z MunoOpHayku Poccuu ot 17.05.2012 Ne 413 «O06 ytBepkneHuu QeneparibHOTO
rOCyIapCTBEHHOrO0  00pa30BaTENBbHOTO CTaHAapTa cpenHero (MOJIHOTro) — oOIIero
00pazoBaHUsN.

[Ipukaz Mwunoobpuayku Poccum ot 29.12.2014 Ne 1645 «O BHECeHMM H3MCHCHHI B
[Tpuka3 Munucrepcta odpa3oBanus u Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne
413 “O06 yrBepxaeHuu GeaepalTbHOro rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpenHero (MOoTHOT0) 00IIero 00pa3oBaHus ».

[Tucemo JlemaptameHTa TOCYIApCTBEHHOM MOJUTUKH B cdepe MOATOTOBKUA pPabouux
kagpoB u JAIIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpauuu 1o
OpraHM3aly TMOJY4YeHHs] CpedHero oO0mero oOpa3oBaHUs B MpeAenax OCBOCHHUS
00pa3oBaTeNbHBIX MPOrPaMM CpEeaHEero MpodeccHoHaTbHOrO 00pa3oBaHUs Ha 0ase
OCHOBHOTO 00111eT0 00pa3oBaHusi C y4eToM TpeOoBaHHM (erepalbHbIX TOCYIaPCTBEHHbBIX
00pa3oBaTeNbHBIX CTAHJAPTOB H MOIy4aeMON MPO(GECCHH UM CTIEHUAIBHOCTH CPEIHETO
npodeccuoHaNbHOTr0 00pa30BaAHUY.

Ilepuoauyeckne u3xaHust
HNuTepHeT-pecypcebl:

www.sbio.info (Bcst 6uosorust. CoBpeMeHHast OMOJIOTHs, CTaThH, HOBOCTH, OMOIMOTEKA).
www.biology.ru (buonorust B OTkpbiToM Koyuiemke. CalT COICPKHUT SJICKTPOHHBIH
yueOHUK 1o Ouosoruu, On-line TecTsl).

www.kozlenkoa.narod.ru (s Tex, KTO Yy4YUTCI caM M YYUT JPYIHX; OYHO W
JUCTAHIIHOHHO, OMOJIOTHH, XUMHUH, PYTUM MPEIMETaM).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KoHTponb M oOlleHKa pacKpbIBalOTCSI Y€pe3 YCBOEHHbIE 3HAHHUA M INPUOOPETEHHBIE
CTYJIEHTaMH YMEHHUsI, HallpaBJIeHHbIE Ha (YOPMUPOBAHUE OOIIUX KOMIIETEHIIUH.

Oomasn Pa3znen/Tema Tun OueHOYHbIX MEPONIPUATH A
KOMIIeT
eHLMA
Pa3nea 1. Kierka — cTpyKTYypHO-(YHKIIHOHAJIBLHAS €IMHUIIA 5KHBOTO
OK 01 | buonorus kak 3anonHeHne Tabauibl «BKiIaa y4eHbIX B pa3BUTHE OMOJIOTHI
OK 02 | mayka 3anoJIHeHUE CPAaBHUTEILHOMN TaOJIUIIBI CXOACTBA U PA3THIHMA
OK 04 JKHUBOT'O U HE KUBOT'O
OK 02 | CrpykTypHO- OueHuBaemasi JUCKYCCHs IO BOIPOCaM JICKIIUU
OK 04 | pynkumonanpuas |Pa3spaboTka MEHTANBHOM KapThl M0 KIACCU(DUKALIMK KIETOK U HX
OpraHu3arus CTPOCHUIO HA ITPO- U SYKAPHUOTHUUYCCKUX U 110 apCTBaM B MUHU
KJIETOK Ipymmax
BrinonHeHue npaktuyeckux padoT:
«HabmoneHne 1 cpaBHEHHE KJIETOK pACTEHUH U )KUBOTHBIX 0]
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENaparax, UX ONUCAHUE
OK 02 | Xumnueckas BrimonHenue npakTuyeckux padorT.
OK 04 | opranmsanus 3amonHeHUE TaOIUIBL: «bBeNKu, YrieBoabl, TUIUIbI, HYKJICHHOBBIE
KIIETKU KHMCJIOTBI M X POJIb B KIIETKE»
OK 01 | O6men BemiecTB U | PpOHTAIBHBIN OIIPOC
OK 02 | mpespamenne 3arnosHeHNEe CPaBHUTENBHON TaOIUIBI XapaKTEPUCTHUK TUIIOB
DHEPTHUH B KIIETKE OOMEHA BEILICCTB
OK 02 | XKuzHeHHbIit OO6cyxeHre o BoIpocam JIEKIUH
OK 04 | qukn kieTku. Pa3pa0oTka JeHThl BpeMEHH >KU3HEHHOTO IIHKJIa
Muro3. Mero3
OK 02 | CrpykrypHO- @poHTaNBHBIN 0IpOC
OK 04 | pynkumonansusie | PaspaboTka rmoccapus
dbakTopsI Pemenue 3ana4 Ha onpeneseHne NOCIEN0BaTENbHOCTH
HACJIEJICTBEHHOCT | HYKJICOTHIOB, AMUHOKHUCIOT B HOPME U B CIIy4ae U3MEHEHHUS
u nocieaoBareabHocTu Hykieotunos JTHK
Paznen 2. Crpoenne 1 PyHKIMHA OpPraHu3Ma
OK 02 | ®opmsl @pOHTaIBHBIN OIIPOC
Pa3MHOXEHHUS 3anonHeHue TabIuIbl ¢ KPATKOM XapaKTepUCTUKOM U
OpraHU3MOB npuMepaMu GopM pa3MHOKEHHUST OPTaHU3MOB
OK 02 | 3akoHOMepHOCTH | PPOHTAIBHBIN OIIPOC
OK 04 | macnenoBaHus Tect no Bompocam JeKIUu
Pemenune 3a1a4 Ha onpezesieHNue BEPOSATHOCTH BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IPU MOHO-, T1-, TOJUTHOPUIHOM U
AHAJIN3UPYIOIIEM CKPEIIMBAaHUM, COCTABJIEHUE T€HOTUITMUECKUX
CXEM CKpEIIMBAHUSA
OK 02 |CuerieHHOE Tect
OK 04 |nacienoBaHue Pa3pabotka rimoccapus
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MIPU3HAKOB Pemrenue 3aau Ha onpeneneHne BEpOATHOCTH BOSHUKHOBEHUS
HAaCJEACTBEHHBIX MPU3HAKOB MPH CIICTUICHHOM HACJIEI0BaHUH,
COCTaBJICHHE F€HOTUITNYECKUX CXEM CKpEelIBaHUs
OK 02 (3akonomepHoctu |Tecr.
OK 04 |u3MeH4YHBOCTH Pemenue 3agad Ha onpeeneHre TUIIa MyTalluK MPH Miepeaayde
HACJIEICTBEHHBIX MPU3HAKOB, COCTABIICHUE T€HOTUITUYECKUX CXEM
CKpEIIUBaHUS
Pa3gen 3. BuoJsiorus B ;KU3HHA
OK 02 [3Dkosioruyeckue TecT mo skosornueckuM GakTopam U CpeliaM KU3HH OPTaHH3MOB
OK 04 |dakrops! u cpeabl
OK 08 |>ku3HuK
OK 02 |Bnusuue OuenuBaemas IUCKyCCHsl Ha BBIOOP:
OK 04 |commanbHO- "YMcTBEHHAs pabOTOCTIOCOOHOCTB",
OK 08  |3komormueckux "Bnusinue abuotndeckux GakToOpoB Ha ueloBeKa (HU3KHUE U
n
$hakTopoB Ha BBICOKHE TEMIIEPATYPHI)
3JI0pPOBbE YETIOBEKA
OK 01 |buorexnomoruu B |BbinoiHeHue keiica Ha aHATU3 HH(OOPMALIMK O HAYYHBIX
OK 02  |5km3HU Kakm0TO JOCTIKEHHSIX B 00J1aCTH T€HETUYECKUX TEXHOJIOTUM, KIIETOYHOU
OK 04 WHXEHEePUH, MUIEBbIX OMOTEXHOIOTHA (110 TpyMIam),
OK 07 IIpe/ICTaBICHUE PE3YJIbTATOB PELICHUSI KEICOB
OK 08
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