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Pabouas nporpamma yuebnoi auctummiuasl OO/].05 buonorus paspabotana Ha OCHOBe
TpeboBanuii Ilpukaza MunucrepctBa npocsemenus P® ot 12 asrycra 2022 r. Ne 732 «O
BHECEHUU W3MEHEHMH B (enepanbHblii TOCYJAapCTBEHHBIN CTaHAAPT CPEIHEro OOIIero
oOpa3oBaHMsI  TOCYJapCTBEHHOTO  0Opa30BaTEIbHOTO  CTaHAApTa  CpeaHero  oOIIero
o0Opa3oBaHusl, yTBEP>KJIECHHOTO MpUKa3zoM MuHHUCTepcTBa 00pazoBanus u Hayku PO Ne413 ot
17.05.2012 r.», nOpeabsIBIIEMBIX K CTPYKTYpE, COJECpPKAaHUIO U pe3yJibTaTaM OCBOCHMS
yueOHoi gucuumummael OOJ[.05 bwuonorusi, B coorBeTcTBUM ¢ PexoMeHmamusMu 110
OpraHM3alM TOJY4YEHHs CpeIHero oomero oOpa3oBaHus B Npelenax OCBOCHHUS
o0pa30BaTeNbHBIX IPOrPaMM CPEIHETrO Mpo(eccuoHATbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO
oOmero oOpa3oBaHusd C y4yeToM TpeOoBaHMI  (eaepalibHBIX  TOCYJapCTBEHHBIX
0o0pa3oBaTeNbHbIX CTAaHAAPTOB W MOJy4yaeMoM MNpodecCHd WM CIEHUATBHOCTH CPETHEro
npodeccuoHaIbHOTO 00pa3zoBaHus (MHCbMO JlemapTameHTa rocyl1apCTBEHHOM MOJIUTUKH B
cdepe moaroroBku padounx kaapos u JI1O Munoopraayku Poccun ot 17.03.2015 Ne 06-259).

Pa3paboTunk nporpamMmbI:
Oumymkuna JI.B., npenonasarens Psazanckoro ¢pumuana TITYIIC
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1. OBIIAA XAPAKTEPUCTUKA HPHMEPﬁOﬁ PABOYEN
IMPOT'PAMMBI OBIHIEOBPA3OBATE/JIBHOU JTUCIHUITIJIMHBI
00/.05 bUOJIOI'UA

MecT0 AMCUHMILIMHBI B CTPYKTYpe o0pa3oBarebHOi nmporpammbl CIIO

PabGouas mporpamma yueOHoM aucuurmiuael OO/J.05buonorus sBisiercs
YaCThIO MPOTPAMMbl TOJATOTOBKH CIIEHIUMAIUCTOB CPEAHETO 3BE€HA B COOTBETCTBUU C
®I'OC CIIO no cnermanbHocT 23.02.08 CTpoUTENBbCTBO JKENE3HBIX A0POT, MyTh
U IIyTEBOE XO03AHUCTBO (6a30Basi MOJATOTOBKA).

VYuebnas aucummummaa OOJ.05 buosorust sBISICTCS YacThIO MPEIMETHOM
obnmactu «EcTecTBEHHbIE HayKW», U3y4yaeTcss B OO0IIe00pa3oBaTEIbHOM ITUKJIIC
yueOHoro tutana OOII CIIO ¢ yderoM mnpodeccruoHaabHOM HaINpaBICHHOCTH B
cootBercTBUM ¢ PI'OC CIIO.

N3yuenne yueOHoM muctumuimael OOJ[.05buonorus mnpu peanu3anuu
oOpazoBarensHbiX mnporpamMm CIIO HameneHo Ha ¢GopMHpOBaHHE OOIIMX
KOMIETEHIIUM  CHEUUATIUCTOB CpPEJHEro 3BE€HA B  paMKax OCBauMBaeMou
CIELUATIbHOCTH.

Heuab, 32124 U IVIAHUPYEMBbIE Pe3yJIbTATHI OCBOCHHS Y4eOHOM
TUCIHUTIIMHBI
Heab n 3a1aun y4eOHOM TMCUMILIHHBI

Heab. QopMupoBaHue y CTYIACHTOB TIPEICTABICHUS O CTPYKTYpPHO-
(GYHKIIMOHATBLHOW OpTaHMW3aIliU JKMBBIX CHCTEM pPa3HOTO paHTra KaK OCHOBBI
NPUHATUS ~PEIICHWA B OTHOIMIGHWH OOBEKTOB JKUBOW TIPUPOABI W B
MIPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3apaum:

1) chopmupoBaTh MOHMMAaHUE CTPOCHHUSA, MHOr00Opasusi W OCOOCHHOCTEH
JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alliM, 3aKOHOMEPHOCTEH MPOTEKaHUs
OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUI B OKPYXAIOIEH cpefie, 1IENOCTHOMHAYYHON
KapTHUHBI MUPA, B3aUMOCBSI3H M B3aHMO3aBUCUMOCTH €CTECTBCHHBIXHAYK;

2) pa3BUTb YMEHHS OIPEICIATh JKHBBbIC OOBEKTHI B IMPHPOJE; MPOBOIUTH
HaOJFOICHUS 32 DKOCHCTEMaMHM JIJISl BBISBIICHUS €CTECTBCHHBIX W aHTPOITOTCHHBIX
W3MEHEHHU I, HUHTEPIIPETUPOBATH PE3YNIHTATHl HAOIIOACHUI,

3) chopmMupoBaTh HaBBIKH MPOBEACHUS IPOCTCHINNX OHOIOTHYCCKUX
OKCIIEPUMEHTANILHBIX HCCIICIOBAHUN C COONIOJICHUEM TMpaBuUil 0E30MacCHOTO
oOpareHus ¢ 00beKTaMu U 000PYI0BAHUEM;

4) pa3BUTh YMCHHsI UCIOJIB30BaTh HH(POPMAIIHIO OHOJOTHYECKOTO XapakTepa
U3 Pa3INYHBIX UCTOYHUKOB;



5) cdopmupoBaTh yMEHHUS ~ NPOTHO3UPOBATH  TIOCICACTBHS  CBOCH
JESTEIILHOCTH TI0 OTHOIICHHUIO K OKpY)KafoIel cpeie, COOCTBEHHOMY 3/I0POBBIO;
000CHOBBIBaTh U COOJIIOAATh MEPhI MPO(PMITAKTUKHN 3a00I€BaHMIA.

6) cdhopmHupoBaTh MOHMMAHWUE 3HAYMMOCTU JOCTH)KCHUH OHMOJIOTHYECKOM
HAyKH ¥ TEXHOJOTHMH B TMPAKTUYECKOW JEATEIHHOCTH 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH 1 arpoOMOTEXHOIOT Hil.



Ilnanupyemble pe3yJibTAThl OCBOCHHSA 00111€00pa30BaTe/IbHOI JUCHHUILVINHBI B cooTBeTcTBUN ¢ PI'OC CIIO
u HAa ocHoBe PI'OC COO

Koa u
HaNMeHOBaHMe
(popmupyembIx
KOMIIeTeHI NI

HHaHpreMblepe3y.]'lbTaTbIOCBOCHHH}II/ICHHHIII/IHLI

Oo01mue

III/ICIII/IHJII/IHapHLIe

OK 01. BeiGupats
CIOCOOBI pelIeHus
3a/1a4
npodeCCHOHATTLHON
JeATETbHOCTH
NPUMEHHUTEIBHO K
Pa3IHMYHBIM
KOHTEKCTaM

YMeHusi: pacno3HaBaTh 3ajady W/wim  npobiemy B
po¢ecCHOHATLHOM u/unn COLIMAJIbHOM KOHTEKCTE,
aHAJIM3UPOBATh U BBIACIATH €€ COCTaBHbIE YACTH; ONPEACIATH
9Tanbl pEUIeHHs 3aJauyd, COCTaBIATh IUIaH  JIeHCTBHA,
peann30BbIBATH COCTaBJICHHBII IUIaH, OIpeNeNATh
HEOOXO/AUMBIE pecypChl; BBIABIATH M 3()(PEKTHBHO HCKaTh
uHbOpMalLMIO, HEOOXOIUMYIO MJIsi peIIeHUs 3aJadd W/Win
npoOJeMbl; BIAJETh aKTyalbHbIMH METOJaMU paboThl B
poeCCHOHATILHON U CMEXHBIX cdepax; OLEHUBATh PE3yIbTaT
U TOCJIEJICTBUS CBOUX J€HCTBUH (CaMOCTOSITENIBHO WM C
MTOMOIIIbIO0 HACTABHUKA)

3HaHMA: aKTyaJbHbII NPOPECCHOHANBHBIH M COLMAIBHBIN
KOHTEKCT, B KOTOPOM IPUXOJIUTCS pabOTaTh U )KUTh; CTPYKTYpa
IUIaHa JJI PELIeHUs 3a/lad, aJITOPUTMBbl BBIMOJIHEHUS PaldoT B
npodeccuoHalbHOM M CMEXHBIX  00JIacTAX; OCHOBHBIE
HMCTOYHUKU MH(OPMALIUY U PECYPCHI AJIs PEIIEHUs 3a/1a4 U/UiIH
npo6sieM B MpodeccnoHaTbHOM U/WJIM COLMATbHOM KOHTEKCTE;
MeTOJIbl paboThl B NMPOQECCHOHANBHON U CMEXHBIX chepax;
MOPSJIOK OLIEHKH pe3yNbTaToB pelieHus 3aj1ad
poeCCUOHATBHON IEATETLHOCTH

c(hOpMHUPOBAHHOCTH3HAHUHOMECTEUPOITHONOIOTUNB
CUCTEMEHAYYHOT 03HAHUS; (D YHKIIMOHATEHONTPAaMOTHOCTH
YeNoBeKa UISIPEIICHUSKU3HEHHBIX MTPO0IIeM;
c(OPMHUPOBAHHOCTh ~ YMEHHSI  PacCKpbIBaTb  COJICpIKAHUE
OCHOBOMOJIAraouXx0n0I0rNYECKUX TEPMUHOBUIIOH S THIA:
YKU3HB,KJIETKA, TKAaHb,0PT'aH,0pTaHU3M, BT, IO YIS U,
IKOCHCTEMa, OHWOIleHO3, Omocdepa; wmeradonm3M (oOMeH
BEIIECTB u MpeBpalleHUE SHEpIun), roMeocTas
(camoperynsus), OUOCHHTE3 Oenka, CTPYKTYpHasi
OpraHU3AIUSKUBBIXCUCTEM, TUCKPETHOCTh,CAMOPETYJISIIHS,
CaMOBOCITPOU3BeIeHUE(PETIPOTYKITHS ), HACTEICTBEHHOCTD,
W3MEHUYMBOCTh, JHEPrO3aBHCHMOCTh, POCT H Pa3BUTHE,
YpOBHEBasiOpraHU3aIus;

cOPMHPOBAHHOCTh ~ yYMEHHUS  pAcKphIBaTh  COJIEp>KaHHE
OCHOBOTIOJIATAIOMINX ~ OMOJIOTUYECKUX TEOpUH W TUIIOTE3:
KJIETOYHOW,XPOMOCOMHOM,MyTallMOHHOM,3BOJIIOLIMOHHOM,
MPOUCX 0K ACHUSHKU3HUNUEIIOBEKA,
c(hOpMHUPOBAHHOCThYMEHHUS PACKPHIBATHOCHOBOIIOJIATAIOIINE
ounonorundeckresakonsinzakonomepaoctu(I. Mennens, T.
Moprana,H.N.BaBunosa,d.I ekkens,d.Mromnepa, K.
bapa),rpaHulBIMXTIPUMEHUMOCTUKKUBBIMCUCTEMAM;
MPUOOPETEHNE ONbITa TMPUMEHEHHS OCHOBHBIX METOIOB
HAy4yHOTO  TIO3HAHUS,  HCIONB3YeMbIX B  OHOJIOTHU:
HaO0JTI0ICHU U0 CAHUSKUBBIX CUCTEM, ITPOIIECCOBH
SIBIICHWI, OpTaHW3alliil U TPOBEIACHHUS OHOJIOTUYECKOTO
JKCIIEPUMEHTA, BBIIBDKCHHUS TUIOTE3, BBISIBJICHUS
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3aBUCHMOCTH  MEXIy  HCCIEIyeMbIMU BEJTMYMHAMU,
OOBSICHEHUS TIOMYYCHHBIX PE3YIbTaTOB U (HOPMYITUPOBAHUS
BBIBOJIOB C HCIIOJb30BAHUEM HAYYHBIX MOHATUH, TEOPHH U
3aKOHOB;

cOpPMUPOBAHHOCTh ~ YMEHHSI  BBIACNATH  CYIIECTBEHHBIE
MPU3HAKA BUPYCOB, KJIETOK TMPOKAPUOT U  DYKApPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, BHJIOB,
OMOreoIeHO30B M JKOCHUCTEM; OCOOCHHOCTH TIPOLIECCOB
oOMeHa BEIIECTB U TMpEBpallleHUusi DSHEPIUU B KIETKE,
(dhoToCHHTE3a, TUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIIOJJOTBOPEHUS, Pa3BUTHUS U
Pa3MHOXXCHHS, WHIWBHIYaJbHOTO PAa3BUTUS  OpraHu3Ma
(oHTOrEeHe3a), OOpbHOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO
oT0opa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH OPTraHU3MOB
K cpeae oOWTaHUSA, BIUSHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPONOTEHHBIX U3MEHEHUI B 3KOCUCTEMAaX CBOCMMECTHOCTH,
KpPyroBOpOTa BEIIECTB U MPEBpaIeHIE SHEPTUU B Orocdepe;
c(hOpMUPOBAHHOCTh YMEHHS PEIIaTh OMOJOTUYECKHUE 3aJ/1auH,
COCTaBISTh TEHOTHUIUYECKHE CXEMBbl CKPEUIUBAHUS IS
pa3HBIX THIIOB HACJICJAOBAaHUS IPU3HAKOB Yy OPTraHU3MOB,
COCTaBISITh CXEMBI TEpEeHOca BEIIECTB M JHEPruu B
IKOocHcTeMax (IIeNMU MUTaHUSs, TTUIIEBIE CETH)

OK 02.
Hcnonp3oBate
COBpPEMEHHBIE
cpeacTBa
aHanm3a
UHTEPIIPETAINT
UHpOpPMAaLIUHU U
MHpOPMAaIIOHHbIE
TEXHOJIOTUI

ITOHMCKA,

)41

1A

YMmeHusi: omnpeAensaTh 3amadd s Moucka WH(opMmaiuu,
HEeoOXOMUMBIE  HWCTOYHHKM  HMH(pOpManuu; TUIAHUPOBATH
Mporecc TOHMCKa, BBIOMpaTh HEOOXOAMMBIE HCTOYHUKH
nH(OpMaILIUY; CTPYKTYPUPOBATH MOJTydaeMyro HH(GOpMAIIUIO;
BBIENATh, HauOoliee 3HAYMMOE B IepedyHe HuHopMaluu,
CTPYKTYypUpPOBaTh TONydaemyto uHGOpManuw, o(opmIaTh
pe3ynbTaThl MOUCKA; OIEHUBATh MPAKTHUECKYI) 3HAYMMOCTh
pE3yNbTaTOB MOKUCKA; TPUMEHSTH CPeICTBAa NH(DPOPMAIIMOHHBIX
TEXHOJIOTUN Juid  peuieHus npodecCHOHANBHBIX — 3a/ay;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  OIICHUBATH
nH(MOpPMALIUIO OUMOIIOTUYECKOTO COACPIKAHMSI, BKIFOYAIOIIYIO
IICEBAOHAYYHBIC 3HAHUA U3 Pa3JIMYHBIX I/ICTO‘IHI/IKOB(Cpe)ICTBa
MaccoBoi WH(OpPMAIIMU, HAYYHO-TIOMYISPHBIE MaTepuabl);
HUHTCPIPECTUPOBATH ITUYCCKHUC ACIICKThI COBPCMCHHBIX
HCCIIeTIOBaHUI B ouosorum, MeIUIINHE,
OMOTEXHOJIOTHH; PACCMaTPUBATHIIIO0ATHHBIEIKOIOTHIECKHE

MpOoOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHIO K
HUM COOCTBEHHYIO TO3UIHI0; CHOPMUPOBAHHOCTH YMEHUH
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BBIIIOJIHEHUS.  3a/1a4| UCIOJIb30BATh COBPEMEHHOE IPOrpaMMHOE OOECleYeHHE B | CO3/1aBaTh COOCTBEHHbBIC NMHMCbMEHHBIE U YCTHBIE COOOLICHMS
npodeccHoHaIbHOM | PO(eCCHOHAILHON EATEIbHOCTH; MCII0JIb30BaTh PA3JIMYHbIE | HA OCHOBEOMOJOrMYECKOW HHGPOpPMALlUM U3 HECKOJIbKUX
JEATEIbHOCTH U POBBIE CPEACTBA TS peIIeHuUs MPO(eCCHOHANBHBIX 33/1a4 | MCTOYHUKOB, TPAMOTHO HCIOJIB30BATh MOHSATHHHBINA amnmapar
3HaHUsI: HOMEHKJIAaTypa MH(OPMAIMOHHBIX HCTOYHUKOB, | OMOIOTUU
NPUMEHSEMBIX B IPOPECCHOHATBHON AEATENbHOCTH; MTPHEMBI
CTpYKTypupoBaHus uHpopmauuu; Gopmar odopmieHus
pe3yabTaTOB MOKMCKa WH(POPMAIMK; COBPEMEHHBIE CPEACTBA U
yCTpOHCTBa HMH(POPMATU3ALMYU, HOPSAOK HMX I[PUMEHEHUS,
IIPOrpaMMHOE oOecrnieueHue B npodheccuoHaNbHOM
NeSTeIbHOCTH, B TOM YHCiie LU(POBbIE CPEICTBA
OK04.23¢¢dextnBHO | YMeHHsl: OPraHHW30BBIBATH PaOOTy KOJUIEKTHBAa W KOMAHJBI, | IPUOOpPETEHUE OINbITA MPUMEHEHHS OCHOBHBIX METOJIOB
B3aUMOJIEHCTBOBATh | B3aMMOJIEHCTBOBATh C KOJIJIETaMH, PYKOBOJCTBOM HAy4YHOTO  IIO3HAHMs,  HUCHOJb3yeMbIX B  OHOJIOTHU:
u paboraTh B | KIIMEHTaMH B X0/JI€ MPO(eCCHOHAIBHON AeITEeTbHOCTH HaOJIOZIEHUS W OINHMCAaHWS JKUBBIX CHCTEM, IPOIIECCOB H
KOJIJIEKTHBE U 3HaHus: IICUXOJIOTHYECKHE OCHOBBI  JICATENILHOCTHU | SIBIICHUM; OpraHu3aluMy M MpOBEIEHUs OHOJIOrHYEecKOro
KOMaH/Ie KOJJICKTHBA;, IICHUXOJIOTUYECKHE OCOOCHHOCTH JIMYHOCTH; | DKCIIEPUMEHTA, BBIJIBUKCHUS THIIOTE3, BBISIBIICHUS
OCHOBBI MIPOEKTHOM JeSITeIbHOCTH 3aBUCUMOCTH  MEXJy  HUCCIEAyeMbIMH  BEIMYMHAMH,
00BSICHEHUSTIONYYEHHBIXPE3YIbTaTOBU (hOPMYIINPOBAHHUS
BBIBOJIOB C WCIIOJIb30BaHUEM HAy4YHBIX IOHITHH, TEOpUH H
3aKOHOB
OK 07. YMeHust: cobm0aTh HOPMBI SKOJOTHUECKOW 0€30MacHOCTH; | COPMHUPOBAHHOCT YMEHUS MPUMEHATh MOTY4YEHHbIE 3HAHUS
CopnelicTBOBaTh OTIpEeEIATh HAIpPAaBIEHUS pecypcocOepexeHus B paMKax | g OObSICHEHMsI OMOJIOIrMYECKUX MPOLECCOB M SIBJICHHM, IS
COXPaHEHHIO npoeCCUOHATTBHON ~ AEATENbHOCTH MO  CHELHAIbHOCTH; | IPUHATHS MPAKTHYECKUX PEIICHUH B IMOBCEIHEBHON JKHU3HU C
OKpYXKarome OpPraHU30BBIBaTh  NPO(PECCHOHANBHYIO  AEATENBHOCTh  C | LIEJbI0 OOecredyeHus: Oe30MacHOCTH CBOETO 370pPOBbsi H
cpensl, COOJIIOJICHMEM TPUHIMIIOB OEpeXJIMBOTO  IMPOU3BOJCTBA; | 3J0POBbS OKPYKAIOMIMX JIIOJCH, COOMIONEHUs 3710pOBOTO
PECypcocOEpeKeHr | OpraHH30BBIBaTh NPO(ECCHOHATBHYIO ISSTEIFHOCTD C YUETOM | 00pa3a H3HHU, HOPM IPaMOTHOTO MOBEJICHUS B OKpPYXKAIOIICH
10, NPUMEHATH | 3HaHUM 00 M3MEHEHUH KIMMATHMYECKHX YCIOBUM PpEruoHa; | MPUpPOAHOM cpere; NOHUMAaHHe HE00X0IMMOCTH
3HaHUSA 00 | apdexkTuBHO [eiCTBOBaTH B UYPE3BBIYAMHBIX CHUTYalHUsAX | HCIOJIb30BAHHUS JOCTH)KEHHH COBPEMEHHOW OWOJIOTHH |
U3MEHEHUUKIMMATa, | 3HAHUSI: TpaBWJAa DKOJIOTMYECKOH Oe30MacHOCTH MpH | OMOTEXHOJOTHH /Ui PAllMOHATIBHOTO MIPUPOIOTIONB30BAHMS
TPUHIIATIBI BEIEHUN MpodeccHOHaTbHON  JEesTeNbHOCTH; OCHOBHBIE
OepexIIBOro pecypesl, 3aJ1elicCTBOBaHHbBIE B npogeccuoHaTbHON
IIPOM3BOJICTBA, NEeSTeNIbHOCTH;, TYTH OO€ecledeHHusl pecypcocOepeKeHus;
3¢pHEKTUBHO OPUHIUIBl  OEPEeKIMBOTO  MPOU3BOJICTBA;  OCHOBHBIC




JIECTBOBATE B
Ype3BbIYATHBIX
CUTYalUAX

HaIrpaBJICHHUS U3MCHCHUA KIMMATUYCCKHUX YCJIOBPII;'I PEruoHa,
IIpaBHJjia IIOBCACHUS B HPCSBBIqaﬁHBIX CUTyalIuAXx

I[IK 2.5. Cobmronarhb

TpeOOBaHUS  OXpaHb]
OKPYXKAaloIlleH Cpensl,
OXpaHbl Tpyla H
IIPOMBILLIIEHHOU

0e30MacHOCTH  IIpH
CTPOUTENILCTBE u
JKCILTyaTaluu

JKCJIC3HBIX I0pOr

HaBpIku: BbInosHEHUs] TpeOOBaHUM OXpaHbl OKpPYKaroLlen
Cpeabl, OXpaHbl TpyJa U MPOMBIIUICHHONH O€30MacHOCTH NpU
CTPOUTEJIBCTBE U IKCIUTyaTalluH JKEJIE3HbIX JOPOI IPOBEACHUS
oOyueHUss TiepcoHayia Ha pabodeM MecTe Oe30MmacHbIM
METOZaM U IpueMaM Tpyaa

YMeHus1: 110J1b30BaThCS IPUCIIOCOOTIEHUSIMU, HHCTPYMEHTOM,
IPUMEHATh  CpPEJICTBA  MHIUBUAYAJbHOM  3aIllUTBl  IpH
CTPOUTEIIBCTRBE, OKCILTyaTaI[H KETE3HBIX J0por
aHAJIM3UPOBaTh BpeIHbIC (PAKTOPBI IPOU3BOACTBA, IPUHUMATh
MEpbl 10 WX YCTPAaHEHHIO NPUMEHITh METOIUKU IIPH
CTPOUTENIbCTBE, HKCIUIyaTallMM MKEJEe3HBIX JOpOr COIJIACHO
TEXHOJIOTUH BBITIOJTHIEMBIX PadoT

3HaHuUsA: eI U 3aJauyd OXpaHbl OKpYXKarollell cpeabl Ha
KETIE3HOJOPOKHOM TPAHCIIOPTE,

HOPMATHBHO-TEXHUYECKHE JOKYMEHTBHI 1O CTPOMTEIBCTBY H
SKCIUTyaTallMM JKEJE3HbIX JOpOr, NpaBWiIa MPUMEHEHHs
CPEACTB WHIWBUYAIbHOM 3aITUTHI

Cc(OPMHUPOBAHHOCTh YMEHUS NPUMEHATh MOTY4YEHHbIE 3HAHUS
Uil 00BsICHEHHsI OMOJOTMYECKHX MPOILECCOB U SBICHUH, IS
IPUHATHS IPAKTUYECKUX PELICHUH B IIOBCEAHEBHOW KU3HU C
Henplo  obecrieueHus OE30MaCHOCTH CBOETO  37I0POBbSL U
3/I0pOBbsSI  OKPY)KAIOLIUX JIO/IEH, COOJIOACHUS 30pPOBOTO
oOpasa >KU3HHU, HOPM IPaMOTHOTI'O MOBEJIECHUS B OKPYKaIOLIEH
IPUPOIHOMN cpene; IIOHMMAaHHE HE00X0IMMOCTH
UCTIOJIb30BAaHUSl  JIOCTW)KCHUH COBPEMEHHOW OWOJIOTUH H
OMOTEXHOJIOTUH AJIS PAllMOHAIILHOTO IPUPOAONOIb30BAHUS
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2. CTPYKTYPAUCOJEP KAHUEOBIIEOBPA3OBATEJIBHON

JUCHUILIAHBI

O0beMIMCUMIVINHBIMBHBIY4e0HOHPa0OThI

BupyueOHoiipadoThI O0bemB yacax
O0bemMo0Opa3oBaTEIbHONNPOrPAMM bIIUCHUTIIHHBI 12

BT.4.

OcHoBHoOecoOIepKAHNE 72

BT.Y.:

TEOPETUICCKOCOOyUeHNE 48
PaKTUYECKUE3AHITHS 20
71a00paTOPHBIC3AHSITUS 4
KonrpoabHnasipadora 6
IIpomexyTouHasi aTrecTauus 2

(1 depeHnpoBaHHbII3a4€T)
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TemMaTHYeCKUNIIAHUCOAEPKAHUETUCHUILIUHBI

HaumeHnoBaHnue Conep:xkanue yueOHOro Mmarepuasa (0CHOBHOE M MPodecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem DopmupyemMblie
pa3aejioBH TEM Ja0opaTopHble U MPAKTUYECKNE 3AHATHS, IPUKJIATHONH MOAY/Ib (MPU HAJIMYMH) 4acoB KOMIIETeHIM U
1 2 3 4
Paznenl. Kinerka—cTpyKTypHO-QYHKIIMOHAIBbHAS €IMHHUIIA }KUBOTO 18
Temal.l. OcHoBHoOe coep:kaHue 2 OK 02.
buoJiorus kak Teopernueckoe odyuenue: 2
Hayka. Obmas CoBpeMeHHBIE 0Tpaciii ONOIOTHYECKUX 3HaHUH. CBI3b0MOIOTHUCIPYTUMUHAYKAMU: OMOXUMUS,
XapaKTepUCTHKA | Guodusuka, OnoHMKa, reHoreorpadus u ap. Ponb u mecto 6uonornu B
KH3HH (OopMHUPOBAHUNCOBPEMEHHONHAYYHONKAPTUHBIMUPA. Y POBHHOPTraHU3aLUN KU BOMMATEPUH.
OOb1asxapakTepuCcTUKAaXKU3HH,CBOMCTBAKUBBIXCUCTEM. X MIMUYECKHICOCTABKIIETOK
Temal.2. OcHOBHOe coepkaHue 6 OK 01.
CrpykTypHO- Teopernueckoe o0y4uenue: 2 OK 02.
¢pynknmnonansHaa | Kierounas teopus (T.1Bann, M.Inelinen, P.Bupxos). OcHOBHbIE MOJOXKEHUS OK 04.
opraHusauus COBPEMEHHOM KJIETOYHON TE€OpUHU. THUIBI KIETOYHOW OPraHU3alUN: IPOKAPUOTHYECKUI 1
KJIETOK yKapuoTHUeCKUi. OHOKIIETOUHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHue
npokapuoTHyeckoi kiaeTku. CTpoeHue sykapuoTuueckoi kiaeTku. Hexnerounsie popMbl )KU3HU
(Bupycsl,6akTeprodaru)
JlabopaTopHble 3aHATHA: 2
[TproGperenue onpiTa MPUMEHEHNSI TEXHUKH MUKPOCKOIIUPOBAHUS IIPU BHINOJHEHUHT
1abopaTOPHBIX padoT:
JlabopaTopnasi pa6ora Nel. « CTpoeHue KIETKH (paCTSHHsI, )KUBOTHBIE, TPHOBI) U KJIETOUHBIS
BKJIIOUEHUS (KpaxMail, KapOTUHOUIbI, XJIOPOIJIACTbI, XPOMOILIACTHI)».
[ToaroroBka MUKpOMIpenapaToB, HaOII0AEHUE ¢ TOMOIIBI0 MUKPOCKOTIA, BBISIBJICHUE PA3IMIUN
MEX1y U3y4aeMbIMU 00bEeKTaMHU, (POPMYJINPOBAHKE BBHIBOJIOB
IpakTHYeCcKHe 3aHATHS: 2

IIpakTnyeckoe 3ansiTueNel. «BupycHsle u 6akTepuanbHble 3a060eBanus. OOIMe TPUHIUITBI
UCIIOJIb30BaHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH MPUMEHEHUS! aHTHOMOTHKOBY.
[IpencraBieHne yCTHBIX COOOIIEHUI ¢ IPe3eHTale!, TOATOTOBIEHHBIX IO MEPEYHIO
MCTOYHUKOB, PEKOMEHIOBAHHBIX IIPETIOIaBaTENEM
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Tema 1.3. OcHoBHoOE coep:KaHue 4 OK 01.
CTpyKTYypHO- Teopernueckoe o0yuenue: 2 OK 02.
¢ynkuuonanbubie | XpomocomHas teopusi T.Moprana. CtpoeHne XpoMocoM. XpOMOCOMHBIN HA0OP KIIETOK,
paxTopsbl TOMOJIOTHYHBIE ¥ HErOMOJIOTUYHBIE XPOMOCOMBI, TAIlJIOWTHBINA U AUTIJIOUTHBIA HAOOD.
HacjaencrBeHHocTH | Hykneunossie kucnotel: JIHK, PHK naxoxnenue B kjieTke, UX CTpOeHUE U (DYHKIIHH.

MatpuyHbie mpoLecchl B KJIETKe: perinkanus ,0MocuHTe3 Oenka, penapanus. ['enetnueckuit

KOJMEro CBOMCTBa

IIpakTHyecKue 3aHATHS: 2

IIpakTuyeckoe 3ansaTue Ne2. «Pemenue 3a1a4 Ha OnpeIeIeHUEe 0CIEI0BaTEIbHOCTH

HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Clly4yae U3MEHEHUs I10CIIe0BaTEIbHOCTH

Hykieotu10B JJHK».
Temal.4. OcHOBHOe coepkaHue 2 OK 02.
Oomen BemectB 1 | TeopeTnueckoe odyuenue: 2
npeBpaileHue [TonsTe MeTaboM3M. ACCUMIIIALINS ¥ TUCCUMUIIALIAS—/IBE CTOPOHBI MeTa0oIn3Ma. THIibl
JHEPIrHH B KJIeTKe | oOMeHa BEleCTB: aBTOTPO(HBINA U TeTepoTPOdHBIA, a3poOHBINH 1 aHa’poOHBIN. [InacTuueckuii

o0MeH. DoTocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOe coep:kaHHe 2 OK 02.
Kusnennnoiii uuka | Teoperudeckoe o0yuyenue: 2 OK 04.
KJIeTKH. MuTO03. Knerounslii nuki, ero nepuoasl. MUTO3, €ro cTaiuu M MPOUCXOIAIINE POLIECCHI.
Meiio3 buonornueckoe 3HaueHre Mmuto3a. Meio3 u ero craguu. [loBeneHne XxpoMocoM B MEHO3eE.

Kpoccunrosep. buosiornueckuii cmbici Meo3a
KonTpoabnasn MonexynsapHbIilypOBEHbOPTaHU3AIUUKHBOTO 2
pabora
Paznes 2. Ctpoenue u GyHKIMH OPraHu3Ma 20
Tema 2.1. OcHOBHOE cojiep:KaHne 2 OK 02.
Ctpoenne Teoperuueckoe o0yueHnue: 2 OK 04.
OpraHusma MHOrOKJIETOYHbIE OpraHu3Mbl. B3aMMOCBSI3b OPraHOB U CHCTEMBI OPTaHOB B MHOTOKJIETOYHOM

opranusMe. ['omeocTas opranusmMa u €ro nojJjiep>kaHue B MpoIecce KU3HEASSTEeIbHOCTH
Tema 2.2. OcHoBHOe coaep:kaHHue 2 OK 02.
Dopmbl Teoperuueckoe o0yuenue: 2
Pa3MHOKeHHA ®opMmbl pa3MHOKEHUs1 opranu3MoB. becronoe u noioBoe pasMHoxkeHue. Bupl 6ecrionoro
OpPraHu3MoB pasmHoxeHus. [lonoBoe pasmHoxxenue. ['ameTorenes y >kuBoTHbIX. CriepMaToreHe3 1 OOreHes.
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CTpOGHI/Ie ITOJIOBBIX KJICTOK. OHJ'IO,Z[OTBOpCHI/Ie

Tema 2.3. OcHoBHOe coep:kaHHue 2 OK 02.
Omnrorenes Teoperuueckoe o0yueHue: 2 OK 04.
pacTeHui, WuauBuayaibHOE pa3BUTHE OPraHU3MOB. OMOpuUorenes u ero craauu. [loct aMmOpruoHanbHbIN
KUBOTHBIX H nepuos. CTaguu mocTaIMOPHOHAIIBHOTO Pa3BUTHS Y )KUBOTHBIX U YenoBeka. [Ipsmoe u
YyeJi0BeKa HenpsiMoe pa3BuTHE. bronornyeckoe crapenue u cMepth. OHTOrEHE3 pacTeHUN
Tema 2.4. OcHoBHoOE coep:KaHue 4 OK 02.
3aKkoHOMepHOCTH Teoperuueckoe o0yuenue: 2 OK 04.
HacJIeJ0BAHUSA OcHOBHBIE TOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHusl rameT. 3akoHbl [.MeHnens

(MOHOTMOpPUIHOE U OTUTUOPHUIHOE CKpellBaHue). BzanmoeiicTBre reHoB

IIpakTHyeckue 3aHIATHUS: 2

IIpakTuyeckoe 3ansaTue Ne3. «Pemienue 3a1a4 Ha onpeeleHre BEPOITHOCTH BOSHUKHOBEHHUSI

HACJICACTBCHHBIX IIPHU3HAKOB IIpWU MOHO-, I1-, HOJ'II/IFI/I6pI/IIlHOM " aHAJIM3UPYIOICM

CKpCIIMBaHNH, COCTABJIICHUC I'CHOTUITMYCCKUX CXCM CKPCIIVBAHWS.
Tema 2.5. OcHoBHOE€ coepkaHne 4 OK 01.
CuenieHHoe Teopernueckoe o0yuenue: 2 OK 02.
HacJieA0BaHue 3akonsl T.Moprana. CiieriieHHOe HacJeI0BaHKe T€HOB, HApYIIIEHUE CIETUICHUS.
NPU3HAKOB HacnenoBaHue mpU3HAKOB, CLEIUIEHHBIX C [TOJIOM

IIpakTH4eckue 3aHATHSA: 2

IIpakTnueckoe 3ansiTue Ned. «PerieHne 3ajjau Ha onpeielIeHne BEPOSITHOCTH BO3ZHUKHOBEHUS

HACJICACTBCHHBIX MMPHU3HAKOB IIPHU CUCIINICHHOM HACJICJOBAaHUH, COCTABJICHUC I'CHOTUIINYCCKHUX

CXEMCKPCIINBAHHS.
Tema 2.6. OcHoBHOE conepkanue 4 OK 01.
3akoHOMepHOCTH Teoperuueckoe o0yueHnue: 2 OK 02.
HU3MCHYHUBOCTHU N3meHunBoOCTE IIPHU3HAKOB. BI/I)II)I U3MCHYNBOCTH: HACJICACTBEHHAS 1N HE HACJICICTBCHHAs. OK 04.

3aKOH rOMOJIOTHYECKHX PAZOB B HaciencTBeHHOI n3menunBocT (H.M. BaBunos).

MyTaHI/IOHHaSI TCOPHA U3BMCHUYHUBOCTH. BI/I)II)I MYTaHI/Ifl N MPUYUHBI UX BO3SHUKHOBCHUS.

Kapuotunuenoseka. Hacnencrsennsie3aboneBanusuenoneka. | eHHbIENXpOMOCOMHBIE 60JI€3HU

YeoBeKa.

Bonesnu ¢ HaciIeCTBEHHOM MPeIpacnoloKEHHOCThIO. 3HaYeHUE METUIIMHCKON TeHEeTUKH B

MIPEIOTBPAIEHUH U JICUCHUH TeHETUYECKUX 3a00JICBaHUH YeJIOBEKa

IpakTHYecKHe3aHI THS: 2
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IpakTnyeckoe 3ansitue NeS.«PelieHue 3a1a4 Ha OnpeieJieHUe TUIIa MyTalluK [IPU nepeaadye
HACJIEICTBEHHBIX MPU3HAKOB, COCTABIICHUE T€HOTUITMYECKUX CXEM CKPEUIUBAHU.

Konrposuasn CrpoenuenpyHKINHOpraHu3Ma 2
pabora
Pa3nen3.Teopus 3BoJronnu 6
Tema 3.1. OcHoBHoOE cojiep:KaHue 2 OK 02.
HUcrtopus Teopernueckoe o0yuenue: 2 OK 04.
IBOJIIOIIHOHHOIO [TepBrie sBomonmonnsie Koruenmu(OK.b.Jlamapk, X.JI.broddon).IBomonmonnas reopus Y.
y4eHwusl. JapBuHa. CHHTETHYECKAs TEOPHSI BOJIIOLIUU U €€ OCHOBHBIC TIOJI0KCHUSI.
Mukpo3BoIOnus MuxkposBomronus. [lonmynsuus Kak 3j1eMeHTapHas €AMHULIA 3BOJIIOUUH. [ eHeTHYEeCKHE OCHOBBI

SBOJIIOIHH. DIIeMeHTapHbIe (haKTOPHI IBOMOLUU. EcTecTBeHHBIH 0TOOP — HaMpaBISIOIIUI

daxTop sBosonIMU. Buioobpa3zoBaHne Kak pe3ylnbTaT MUKPOIBOIIOLIUN
Tema 3.2. OcHoBHOe coiep:kaHue 2 OK 02.
Makpo3sosaonus. | Teopernueckoe o0y4enue: 2 OK 04.
BosuuknoBennen | Makpossoonusi. Qopmbl 1 OCHOBHBIC HarpasiieHus: Makpo3poonuu(A.H.Ceseprio).ITytn
pa3sBUTHE JKM3HH JOCTHXKEHUS Onosornyeckoro nporpecca. Coxpanenue OnopasHoodpasus Ha 3emiie.
Ha 3emuie ['nnoTre3bl ¥ TeOpUK BO3HUKHOBEHUS KU3HU Ha 3emute. [osiBiIeHNe MepBhIX KJIETOK U UX

3BOJ'II-OIII/I$I.Hp0KapI/IOTI>I " OYKapUuOTHI. HponcxomneHHe MHOT'OKJICTOYHBIX OPTraHU3MOB.

Bo3HMKHOBEHME OCHOBHBIX LIAPCTB 3YKapHUOT
Tema 3.3. OcHoBHoOe coiep:KaHue 2 OK 02.
IIpoucxoxnenue Teoperuueckoe o0yuenue: 2 OK 04.
YyeJ0oBeKa — AnTpononorus—HaykaoyenoBeke. CucTeMaTnyeckoe MojoxeHue yenoneka .CxocTBO U
AHTPOIIOr¢HE3 OTJIMYHS YeJ0oBeKa C >KUBOTHBIMUA. OCHOBHEIE CTaguu aHTPOIIOTCHE3A. 3BOHIOIII/I$I

COBPEMEHHOT0UYEIOBEKA.

YenoBeveckne packl M MX €IWHCTBO. Bpems 1 myTH pacceneHus YelloBeKa 1o IIaHeTe.

ITprcnoco01eHHOCTh YeI0BeKa K Pa3HbIM YCIOBHUSM CPEIb
Pa3nend.dxoiorus 18
Tema 4.1. OcHoBHOe coaep:kaHHue 2 OK 01.
JKoJIoTHYeCKHE Teoperuueckoe o0yueHnue: 2 OK 02.
(daxropemcpennl | Cpeapl OOMTaHUS OPTaHU3MOB:BOIHAS, HA3EMHO-BO3 Iy ITHAS, TOYBCHHAS, OK 07.
KUZHU BHYTpHUOpraHu3MeHHas. PU3NKO-XUMHUECKUE OCOOCHHOCTHU Cpel 0OUTaHHUs OPraHU3MOB.

[TpucnocoOieHust OpraHu3MoB K KU3HU B pa3HbIX cpeaax. [lonsaTue sxonornyeckoro gaxropa.
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Knaccudukanmst sxonornueckux ¢axropos. [IpaBuno muaumyma 0. JInbuxa. 3akon
tonepantHocty B. lllendopna

Tema 4.2. OcHoOBHOE coiep;KaHne 4 OK 01.
Iomysiiusi, Teopernueckoe o0yuenue: 2 OK 02.
cooduecTBa, DKOJIOrMYecKasi XapaKTEepUCTHKA BUJIa UITONYJISALUH. DKOJIOTMYEeCKasl HUIIA BUAA. OK 07.
IKOCHCTEMBbI DKoJoru4ecKre XxapakTepucTuku nomynsanuu .Coo0lmiecTBa U 3KocucTeMbl .brolienos u ero

cTpykTypa. CBs3U MEXIy OpraHuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIIOHEHTHI

9KOCUCTEMBI:TPOIYLIEHTHL,KOHCYMEHTHI,peAyleHThL. KpyroBopoT BeliecTB U NOTOK SHEPTHH B

skocucteme. Tpodudeckne ypoBHU

IIpakTHyeckue 3aHITHUS: 2

IIpakTyeckoe 3anaTue Ne6.«Tpoduueckue nenu u ceru. OCHOBHBIE ITOKa3aTENU

sKocucTeMbl.buomacca u mpoayKius. DKOJIOTUYECKUE TUPAMUIBI YU CEN,0MOMacChl U

sHepruu. [IpaBuio nupaMupl SHEPrUN».

Perenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHH 110 MEPEHOCY BEIIECTBA U SHEPTUU

B DKOCHCTEMAX C COCTaBJIEHUE TPOPUUECKUX LIENeil U nupamMui GMOMAacChl U SHEPTUU
Tema 4.3. OcHoBHOe coaep:kaHHue 2 OK 01.
Buocdepa - Teopernyeckoe o0yuenue: 2 OK 02.
rj00ajbHast buocdepa—xuBas obonouka 3emnu.Pazsutne npeacrasienuii o buocdepe B Tpyaax B.U. OK 07.
IKOJIOTHYECKAS Bepnanckoro. O6nactu 6uocdepsl U ee KOMIOHEHTHI. JKUBO€E BelecTBO OHOC(EpPHI U €ro
cucrema byHKIHN.

3aKOHOMEPHOCTH CyIiecTBoBaHUsI Ouochepsl.OcobeHHocTr Onocdepsl Kak r1o0aabHOM

sKocucTeMbl. JluHaMuueckoe paBHoBecue B 6nocgepe. KpyroBopoTsl BemiecTs 1

O6roreoXxuMmuuecKue MUKIbLI 100aIbHBIE SKOJIOTHUYECKHE TPOOJIeMbl COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coaepkaHHue 4 OK 01.
Bausinue Teoperuueckoe o0yuenue: 2 OK 02.
AHTPONOIeHHBIX AHTpONOreHHbIe BO3AEHCTBHS Ha Ouocdepy. 3arps3HeHus Kak BUJ aHTPOIIOT€HHOTO OK 04.
¢akTopoB Ha BO3JICHCTBUS. AHTPOIIOTEHHBIE BO3/IEHCTBUS Ha aTMocdepy. Bo3aelicTBus Ha runpocdepy. OK 07.
onocepy BozneiictBus Ha nutocdepy. AHTponoreHHble BO3AEHCTBUS Ha OMOTHYECKUE COOOIIECTBA. IIK 2.5.

Yrny6iieHHO N3y4aloTCsl OTXO/IbI,CBA3aHHBIE C ONPEeICHHON npodeccueil/crenuanbHOCThIO

TpaKkTHYECKH e3aHATHSA: 2

*B ToM 4ucie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IeP:KaHUe NMPAKTUYECKOT0
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3aAHATHA

IIpakTyeckoe 3ansaTHe Ne7.«OTX0/1bI IPOU3BOACTBAN.

Ha ocHoBe (enepanbHOro KiIacCH(UKAIMOHHOTO KaTajora OTXOAOB OINpPENeNsaTh Kiacc
OIMAaCHOCTH OTXOJIOB; arperaTHoe COCTOSHUE U (PU3HYEecKylo (opMy OTXO0J0B, 0Opa3yromuXcs
Ha paboyeM Mecte / Ha JTamax NpPOM3BOJACTBA, CBS3aHHBIE C  ONpPEACICHHON
npodeccueit/cnenuaTbHOCTBIO

Tema 4.5. OcHoBHOe coaepkaHHue OK 02.
Bausinue Teoperuueckoe o0yuenue: OK 04.
COIUAJIbHO- 310poBbE U €ro cocTaBistomye. akTopbl,OT0KUTEIBHO U OTPULIATENIBHO BIMSIOIINE Ha OK 07.
IKOJIOTHYECKHX opranusM uenoBeka. [IpoGiaemMa TeXHOTEHHBIX BO3/IEUCTBUI Ha 3J0POBbE YEIIOBEKA IIK 2.5.
¢akropoB Ha (37IeKTPOMArHUTHBICTIONS,0bITOBASIX UMUSL, U30BITOUHBICIITY MBI, PAIUALIUSUT.11. ). A Tan TAll A S
310pOBbe OopraHu3Ma uesioBeka K akTopam okpysxaromei cpeasl. [IpuHumne popMupoBaHus 310pOBbE
YyeJ0BeKa cOeperaolero noseaeHus. @u3ndeckas akTHUBHOCTD U 3/0pOBbE. BHOXMMHUECKHE aCIIEKThI

paIoOHaIbHOTO MUTAHUS

JlabopaTopHble 3aHATHS:

JlabopaTopnasi pabora Ne2.«YMcTBeHHas: pabOTOCTIOCOOHOCTbY.

OBnanenue METOJaMHU onpeeneHus noKasaTeseu YMCTBEHHOU

paboTocnocoOHOCTH, OOBSICHEHHE IMOJYYEHHBIX PE3yJbTaTOB U (HOpPMYIHpOBaHHE

BBIBOJIOB(TMIMCHbMEHHO )C UCIIOJIb30BAHUEM HAYyYHBIX MOHSTUN, TEOPHI U 3aKOHOB

N3ydyeHre MexaHU3MOB aJanTallii OpraHu3Ma 4eJloBeKa K HU3KUM U BBICOKMM TeMIlepaTypam

U 00BSICHEHHE TTOJIYYEHHBIX Pe3yabTaTOB U (hOPMYIHMPOBAHKE BBIBOJIOB (IIMCHMEHHO) C

WCITOJIb30BAaHNEM HAY4YHBIX ITOHATHHI, TEOPUI U 3aKOHOB

*B Tom uHce npogecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue J1a00paTOPHOro

3aHATHS

B kauecTBe TpUrrepoB CHUXKAKOMIMX PadOTOCIIOCOOHOCTH UCIOIB30BaTh YCIOBHS

OCYIIECTBIIEHUS TPO(HECCHOHATEHON NeATENIbHOCTH: IIyM, TeMITepaTypa,pusndeckassHarpyska u

T.J.
Kontpoabnasn T

€0pEeTHYECKHE aCIIEKThI KOJIOTUN

padora
IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COAEPKAHME(COAEPKAHUETIPUKIIATHOTOMOILYJIs)
Pa3nenS.buoJiorusiB:Ku3Hu OK 01.
Tema5.1. | OcHoBHOe conepxanue OK 02.
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buorexnogoruus

Teopernuecko ecopep:kaHue:

AKU3HHA KAXKI0I0

broTrexHoorus Kak Hayka v mpou3Bo1cTBO.OCHOBHBIE HAIIPABJICHHUS COBPEMEHHOM
onorexuonorud. Meroasl OnoTexHOI0THH. OOBEKTEI OMOTEXHOIOTHH. DTHKA
OMOTEXHOJIOTHYECKUX M TeHETUYECKHUX dKcriepuMeHToB.[IpaBuiia moucka u aHaauza
OMOIKOIOTHYECKON MHPOPMAITH U3 Pa3IMIHBIX HCTOYHUKOB(HAYyYHAs ¥ Y4eOHO-HAYyIHAS
JUTEpaTypa, CpeacTBa MaccoBOM nH(poOpMaIuu, cetb MIHTEpHET 1 Ipyrue)

IIpakTn4yeckmne 3aHATHUS:

IpakTnyeckoe 3ansaTue Ne§. «Keiicel Ha aHaTN3 HHPOPMALIMU O HAYYHBIX TOCTHKCHHUSAX B
00J1aCTH TeHEeTUYECKUX TEXHOIOTUH, KIIETOYHON MHKEHEPUH, ITUILEBBIX OMOTEXHOIOTHI.
3amurakelica:npeACcTaBlIeHUe Pe3yJIbTaTOB PElIeHUs KeHCOB(BBICTYIUICHHE C ITPEe3eHTaLUeH)

*B TOM 4HCJI€e l'[p0(beccI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC coaecpkaHue NPAKTUIECCKOI'0
3aHATHA

OK 04.
[IK 2.5.

Tema5.2.buorexno.n

Or'MMB INPOMBINUICHHOCTH

Tema 5.2.
BuorexHoJ0rum B
MPOMBIILIEHHOCTH

OcHOBHOe coaepkaHue

HpaKaneCRue 3aHATHUA:

IIpakTuyeckue 3anaTHA Ne9«Pa3BruTre NpOMBIIUIEHHON OMOTEXHOJIOTUHU U €€ IPUMEHEHHE B
KHU3HH YelloBeKa, MOUCK U aHaIu3 UH(OPMAIMK U3 PA3IUYHBIX MCTOYHUKOB (Hay4Has U
y4eOHO-Hay4yHas IUTepaTypa, CpeicTBa MaccoBOM MH(opMaun, cetb IHTepHET u 1pyrue)».
Kelicpl Ha aHanu3 MHPOPMAIMK O Pa3BUTHH MPOMBIIIIEHHOW OMOTEXHOJIOTHI(TI0 Tpynnam)

*B Tom uncie npogeccHoHAIbHO-OPHEHTHPOBAHHOE COAePKaHNEe MPAKTHYECKOT0
3aHATHSA

IIpakTHyeckoe 3ansiTue NelO

3amura keiica:IIpencraBienue pe3yabTaToB pelIeHUs KeHCOB(BBICTYIUIEHUE C IPe3eHTaIel)

OK 01.
OK 02.
OK 04.
1K 2.5.

IIpomexyrounas
arrecraums 1o

JuddepeHpoBaHHbIN 3aueT

JUCHHUILINHE

Bcero:

72
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3. YCJIOBUSIPEATTU3ATIAUIIPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOUANCHUIIJIMH

Jlis1 peajJn3anuy NporpaMmbl JUCHUIIMHBI T0JKHBI ObITH
NpeaycMOTPEeHbI CJIeyIolue creuralbHble MOMeIleHHUs :

Kabuner «buonorumy, ocHaleHHbI 000py10BaHHeM: MeOelb, 10CKa, Mel,
HarJIsAHbIe TTOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJMIl, IIAKaTOB), TEXHHUYECKUMHU
cpelcTBaMH OOYyYEeHUs: KOMIBIOTEp C YCTPONCTBaMM BOCHPOU3BEACHHUS 3BYKa,
OpUHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKpaHOM, YKa3Ka-lpe3eHTep A
MIPE3CHTAIUN.

JlaGopatopus, ocHalieHHass OOOpYJIOBaHWEM JUIsl TIPOBEIACHUS 3aHSTHIL:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JaboparopHas mocyaa (MmpoOUpKH,
MOJICTaBKHU JJII TPOOHPOK, IMUHIIETHI, IECOK, CTYMKH C IMMECTUKAMH, MPEIMETHBIC U
MOKPOBHBIC  CTEKJA, CTCKISIHHBIC  MAJOYKH,  MPENapoBaJbHBIC  WIJIBI,
¢unpTpoBasibHasg Oymara (cainQeTkd), CTaKaHbl) TUINEPTOHUYECKHH pPacTBOP
xjaopuaa Hatpus, 3%-HbIA pPacTBOp MEPOKCHAA BOJOPOJA, PACTBOp HOIa B
HOMMCTOM KajuH, TJIMLIEPUH, KIYOHU KapTodens, JTUCT 3JI0/Ied KaHAJCKOM, IJI0]
psiOMHBI OOBIKHOBEHHOM (pSIOMHBI WJIM TOMAaTa), JYK pEenm4arblii, pa3BelICHHbIC B
BOJIC JAPOXKKH);

NudopmanuonHoe odecredyeHue peaju3anuu NPOrpaMmmbl

Jnst peanmuzanuu  mporpaMMmbl  OMOIMOTEUHBIM (OHJ 00pazoBaTeNbHOMN
OpraHu3aliy J0HKEH UMETh TeYaTHhIE W/WIIA JIEKTPOHHBIE 00pa3oBaTelbHbBIE U
uH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJOBAHHBIC JUIsI  HMCIOJb30BaHUS B
o0pa3oBaTeIbLHOM MPOIECce, HE CTapIle MSATH JIET C MOMEHTA U3IaHuA.

OcHOBHBIE eYaTHbIE U3TAHUS

1. buonorust. 10-11 xnacc (yrinyOJeHHBIA YpPOBEHb): YUYEOHUK IS
cpeanero obuiero oopazosanusi / B. H. Speirun [u 1p.]; noa oOmei penakiueii B.
H. Spweiruna. — 2-e u3a. — Mocksa: U3natenscTBo Opaiit, 2022.

2. O6yxoB, JI. K.buonorus: xjieTku W TKaHU: y4eOHOe mocoOue s
cpeanero npodeccruonanbHoro odpazopanus / [{. K. O6yxos, B. H. Kupunenkosa.
— 3-em3x.,nepepad.upon.—MockBa:M3narensctBolOpaiit,2022.—358c¢.

3. buonorus: yueOHUK ¥ TPAKTUKYM JIJIsi CPEAHETO MPOGECCHOHATBHOTO
oOpazoBanus / B. H. Speirun [u ap.]; mox pegakuueii B. H. Speiruna.— 2-e us .
— Mocksa:U3narenscTBolOpaiit,2022.—378c.

JJIeKTPOHHbIE U3IAHUS

1. buonorus. 10-11 xnmacc (yrayOneHHBI YypOBEHb): Y4YEOHMK MJis
cpeaHero obrero oopazopanus / B. H. SIpeirun [u np.]; mox obmeit pemakuueii B.
H. Speiruna. — 2-e uzn. — Mocksa: UznarensctBo FOpaiit, 2022. — 357 ¢. —
(Hapomnoe mpocsemenne). — ISBN 978-5-534-15630-0. — TekcT: 2eKTpOHHBIN
// O6pa3zoBarenbHas matdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/509241
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2. Ob6yxoB, JI. K.buonorusi: kjaeTku M TKaHH: yd4eOHOE IMOCOOHE st
cpennero npodeccuonanbHoro oopazosanus / J[. K. O6yxos, B. H. Kupunenkosa.
— 3-emsn.,nepepad.umpon.—Mockpa:M3narensctBolOpatiit,2022.—358c.

— (ITpodeccuonanproe obpazoBanme). — ISBN 978-5-534-07499-4. — Texkcr:
aNeKTpoHHbI //  OOpa3oBatenbHass tatrgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/494034

3.buonorus: y4eOHWK W TPAKTUKYM I CPEIHETro Mpo(heCcCHOHATHLHOTO
obpazoBanus/B.H. Aperun[uap. |;moapenaknueiiB.H. Speiruaa.—2-ens .

— Mocksa: HznmarensctBo [Opaiir, 2022. — 378 c¢. — (IIpodeccrnonansuoe
obopazoBanne). — ISBN 978-5-534-09603-3. — Tekct: 2JI€KTpOHHBIN //
O6pazoBartenbHas matdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661
JlonmoiHUTEIbHbI€ HCTOYHUKHU
1. Tetinop /. buonorus: 8 3 . T. 1 / 1. Tewnop, H. I'pun, V. Crayt;non

pen.P. Conepa ; mep. 3-ro anri. uzn. — 14-e uzg. —M. : JlabopaTopusi 3HaHUH,
2022 — 454 c.

2. [TaBnoBa, E. W.Dkomorusi: y4eOHUK W MPAKTUKYM ISl CPEIHETO
npodeccuonansHoro odpazosanus / E. W. IlaBnosa, B. K. HoBukoB. — Mocksa:
N3parenscTBO Opaiit, 2022. — 190 c.

3. Epemuenko, O. 3.buonorusi: yuenue o ouochepe: yuebHoe mocodue
Ut cpenHero npodeccuonansHoro oopaszosanus / O. 3. Epemuenko. — 3-e 3.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 236 c.

4, bmuroB, JI. H. DOkonorus: ydebHOE TMOCOOME IS CpPEIHEro
npodeccuonanbHoro obpaszopanus / JI. H. bmuao, B. B. IlomsikoBa, A. B.
Cemenua ; mox o6Omeit penakmueit JI. H. baunoBa. — Mocka: M3narenbcTBo
FOpaiit, 2022. — 208 c.

5. bproxanp, ®. @. IlpombinuienHas oskojorus: ydeOHuk / ..

bproxanb, M.B. I'padpkuna, E.E. CnoOusxoBa. — Mocka: ®OPYM: UHDPA-M,
2022. — 208 c.

6. Hecmenosa, H. H.Okonorus yenoBeka: y4eOHUK M MPAKTUKYM JJis
cpeadero npodeccuonanpHoro ob6pazoBanus / H. H. HecmenoBa. — Mockaa:
N3parensctBo Opaitt, 2022. — 157 c.
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4. KOHTPO.J/Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI

KoHTposib u omeHKa pe3ylbTaToOB OCBOEHUS 00I1e00pa3oBaTEIbHON
JUCHUTUTMHBI PACKPBIBAIOTCS YePE3IMCUUITUHAPHBIE PE3YNIbTAaThl, HAIIPABICHHbBIC
Ha (opmupoBaHHe OOHMX U MPOdEeCCHOHATBHBIX KOMIIETCHIIMHA MO pasfeiam u
TEMaM COZIepKaHus yueOHOTro MaTepHaia.

Koan
HAaHMEHOBaHUe
KOMIIeTCeHIINH

Paszgen/Tema

TunoueHoYHBIXMeEPONPUATHI

Pazpen 1. Knerka —
CTPYKTYPHO-
(pyHKIHOHAIbHAsIEAUHULA
JKHBOT'0

KonrponsHaspabora
«MoJIEKyIISIpHBIIYPOBEHD
OpraHU3aIy >KUBOT0»

OK 02.

buonorus xak Hayka.OO0mas
XapaKTePUCTHUKA KU3HH

3anosHeHne TaOIUIBI C ONTMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C MX
JOCTOMHCTBAMHU U HEJIOCTATKAMH.
3anonHeHue Tadbaubl«BriiayyeHbIx
B pa3BUTHE OUOJIOTHI

3anojiHeHUe CPAaBHUTEIBLHON TaOIUIIbI
CXOJICTBA M PA3JINYMIA )KHBOTO U HE
KHBOTO

OK 01.
OK 02.
OK 04.

CtpykTypHO-() YHKIIMOHAIbHAS
OpraHu3aIus KJIeTOK

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKIUH

Pa3paboTka MeHTanbHON KapThl IO
KJIaccu(UKaIUK KJIETOK U UX CTPOECHUIO
Ha Ipo- U IYKapUOTHUYECKUX U 110
LIapCTBaM B MUHU TpyIIax
Boinonnenue u 3amura 1a00paTOPHBIX
pabort:

«CTpoeHue KJIeTKH (pacTeHus,
KHUBOTHBIE, TPUOBI) U KIJIETOUHBIE
BKJIIOUEHUsA(KpaxMajl,KapOTHHOUIBI,
XJIOPOIUIACTHI, XPOMOILIACTHI)»
[IpakTnueckoe 3anarue.llpencrasnenne
YCTHBIX COOOIIEHUH ¢ pe3eHTalMeH,
MO/ITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB,PEKOMEHIOBAaHHBIX
peroiaBaTeneM

OK 01.
OK 02.

CTpykTypHO-( YHKIIHOHATEHBIC
(haKkTOpBI HACIEICTBEHHOCTH

@pOHTAIBHBIN OIPOC

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha onpezieneHue
MOCTIeIOBATEIPHOCTH HYKJICOTHIOB,
aMHHOKHCIIOT B HOPME U B CIy4ae
U3MEHEHMs I0CIIEI0BATENbHOCTH
nykaeoruaos [JHK

OK 02.

OOMEH BELIECTB U
IpeBpaIicHre YHEPTUU B KIIETKE

@pOHTAIBHBIN OIIPOC
3anojHeHne CPaBHUTEIHLHOM TaOIHIIbI
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XapaKTEPUCTUK TUIIOB OOMEHA
BEIIECTB

OK 02.
OK 04.

JKn3HEHHBIN IMKI KIIETKH.
MuTto3. Meiio3

OO6cy>xaeHre o BOpocam JIEKIUH
Pa3paboTka IeHTHI BpeMeHU
’KM3HEHHOT'O LIUKJIa

Paznen2.Crpoennen pyHKuMU
opraHmsma

Kontponbraspabdota“CtpoeHren
(dbyHKIIMH OpraHu3Ma’”

OK 02.

OK 04.

Crtpoenue opranusma

OuenuBaemasi 1UCKyccus

Pa3paboTka MEeHTaIbHON KapThl
TKaHeH,0praHOBHCUCTEMOPTaHOB
OpTraHu3MOB(pacTeHUs,)KUBOTHBIE,
YeJI0BEK )CKPATKOMXapaKTePUCTUKON MX

byHKIMI

OK 02.

@OopMBI pa3MHOKEHUS
OpraHu3MOB

@pOHTAIBHBIN OITPOC

3anonHeHue TabauIbl ¢ KpaTKoi
XapaKTEepUCTUKON U puMepaMu GopMm
PAaSMHOXKCHUA OPraHnu3MOB

OK 02.
OK 04.

OHTOreHe3 pacTeHH,)KUBOTHBIX
U YeJIOBeKa

Pa3paboTka neHTHI BpeMeHH C
XapaKTepUCTUKOMN 3TAallOB OHTOTE€HE3a
OTJIEJIbHOM I'PYIIION )KUBOTHBIX U
YeJI0BEeKa [0 MUKPOIpyIIIaM
Tect/ompoc

CocraBieHne XKU3HEHHBIX LIUKIIOB
pacTeHuii o otraenaM (MOXOBHJIHBIE,
XBOILEBUIHBIE,TAIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02.
OK 04.

3aKOHOMEPHOCTH HACJIECTOBAHUS

Pa3zpabotka rimoccapus
OpOHTAIBHBIN OIPOC

Tect 1o Bompocam JIEKIUu
Pemenue 3a1a4 Ha onpezeneHue
BEPOSTHOCTH BOSHUKHOBEHUSI
HACJIEJICTBEHHBIX MIPU3HAKOB IIPU
MOHO-, JT1-, IOJIUTUOPUIHOM U
AHAJIN3UPYIOIIEM CKpEIIVBaHUH,
COCTaBJIEHHE T€HOTUITHYECKUX CXEM
CKpELIBaHMS

OK 01.
OK 02.

CrenneHHoOe HaclIeIOBaHHUE
MIPU3HAKOB

Tect

Pa3paboTka rioccapust

Pemenue 3agau Ha onpeneneHne
BEPOATHOCTH BO3HUKHOBEHHUS
HAaACJICACTBECHHBIX HpI/I3HaKOB HpI/I
CIICTIJICHHOM HacJIeI0BaHUH,
COCTABJICHUC T'CHOTHUIITNYCCKUX CXEM
CKpeILIUBaHUI

OK 01.
OK 02.
OK 04.

3aKOHOM€pHOCTI/I HN3MCHYHNBOCTH

Tecr.
Pemenue 3agau Ha onpenesieHUE TUIIA
MYTalll¥ TIpHU Tiepeaadye
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HaCJICACTBCHHBIX IIPU3HAKOB,
COCTaBJICHUEC T'CHOTUIITMYCCKHUX CXEM
CKpCIIMBaHHA

Pa3nen3.Teopus 3Bosouun

KonTtponsHas padora“Teopernyeckue
aCIIEKTHI BOJIIOLIMHY KU3HU Ha 3emue”

OK 02. Hctopus 3BOIIOIIMOHHOTO @poHTaIBHBIN OIPOC

OK 04. y4eHU. MUKPOIBOJTIOIHS PazpaboTka rioccapus TepMUHOB
PazpaboTka neHTbI BpEMEHU Pa3BUTHUS
SBOJIIOIIIOHHOTO YUEHHUS

OK 02. MakposBOTIOIHA. OuenuBaemasi TUCKyCCHUS:

OK 04. BozHukHOBEeHUEHpa3BUTHE UCIIOJIb30BaHUE apIYMEHTOB,

JKU3HU Ha 3emiie OHMOJIOTUYECKON TEPMHHOIOTUUH

CUMBOIIMKH ISl I0KA3aTeNbCTBA
POICTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTHI BpeMeHH
BO3HUKHOBEHUS M Pa3BUTHS KU3HHU HA
3emie

OK 02. [IpoucxoxneHue yenoBeKka— @poHTAIBHBIN OIPOC

OK 04. AQHTPOIIOTEHE3 PazpaboTka 1IeHThI BpeMeHHU
IIPOUCXOXKICHUS YeIOBEKa

Pasznend.dxonorus

OK 01 Okosornyeckue (GakTopsl U Tect no skxon0rHUecKuM GakTopam 1

OK 02. Cpezbl )KU3HU cpeaaM KM3HH OpPraHU3MOB

OK 07.

OK 01 [MTomynsimust,coob1iecTsa, CocraBieHne cxeM KpyroBopoTa

OK 02. HKOCUCTEMBI BEILIECTB,UCIIONB3YsI MaTepHabl

OK 07. JIEKLIUHU
Penienue npakTHKO-OpUEHTUPOBAHHBIX
pacYeTHBIX 33JIaHUN 110 IEPEHOCY
BEILIECTBA U YHEPTUU B SKOCUCTEMAX C
cocCTaBJIeHHE TPOPHUUECKUX Ienel u
nupaMul 6MoMacchl U YHEPTUU

OK 01 buocdepa-rnodanbHas OnenuBaemas 1ucKyccus

OK 02. AKOJIOTUYECKAICUCTEMA Tecr

OK 07.

OK 01. BinsHME aHTPONOT€HHBIX Tecr

OK 02. ¢daxTopoB Ha Ouochepy [IpakTruyeckas pabora“OTXx0/1bl

OK 04. MIPOU3BO/ICTBA”

OK 07.

[IK 2.5.

OK 02. BimsiHue counansHo- OueHuBaemasi JUCKyCCUS

OK 04. 9KOJIOTHYECKUX (HaKTOPOB Ha Brimonnenue maboparopHoit paboThIHA

OK 07. 3/I0pPOBbE YETIOBEKA BBIOOD:

IIK 2.5. "YMcTBeHHas1 pabOTOCITOCOOHOCTS",

"BausiHue abnoTndeckux GpakTopoBHA
YeJoBeKa (HU3KHE U BHICOKHE
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TeMIeparypsl)"

Pa3zgenS.buoJiorus B ;KU3HU

3anuTa Keiica: nmpecTaBieHue
PE3YJIbTaTOB PEIICHUS KECOB
(BBICTYILJIEHHE C TIPE3CHTAIIUECH )

OK 01. buotexHosoruu B ;kxu3HU BrinosiHeHue Kelica Ha aHAIN3

OK 02. KaXJ10T0 nH(GOPMAIMY O HAYYHBIX JOCTHIKEHHUIX

OK 04. B 00JIACTH T'€HETHYSCKUX TEXHOJIOTHH,

TIK 2.5. KJIETOYHOW MH>KEHEPUH, TTUILEBBIX
OMOTEXHOJIOTHH (110 TpymIam),
MIPEJICTABJICHHUE PE3YIbTATOB PEIICHHUS
KEHCoB

OK 01. buorexHosioruu B BrinosiHeHue Keiica Ha aHAIIN3

OK 02. IIPOMBIIIIEHHOCTH UH(POPMALIUU O Pa3BUTUHU

OK 04. IPOMBIIIJICHHON OMOTEXHOJIOTHH (110

IIK 2.5. rpynmnam), IpeacTaBlIeHue Pe3yabTaToB

pELIEHHS KEMCOB
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