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1. OBIIAS XAPAKTEPUCTHUKA IPUMEPHOUN PABOYEMN
IMPOT'PAMMBI OBIIIEOBPA30OBATEJBHON IUCLHUITJINHBI
«BUOJOI'US»

1.1. Mecro AMCUMIUIMHBI B CTPYKType 00pa3oBaTe/ibHOI
nporpammsl CITIO

OO61eoOpazoBaTenbHas qucHUIUIMHA «bruonorus» nzyyaercs Ha 6a30BOM ypOBHE
B 00meo0pa3oBaTeIbHOM IHKJIE YYeOHOro IlaHa OCHOBHOM MpogecCuoHaIbHON
oOpazoBarenbHO# porpamMmbl 40.02.04 FOpucnpyneHus

[lepeuriciieHHBIM YKPYITHEHHBIM TpyMIaM ClieHualibHOCTER/Ipodeccrii pekoMeHyeTcs
M3y4ath 0011e00pa30oBaTENbHYI0 NUCHUIUIMHY «buonorus» B oo0beme 144 yaca.

TpynoemkocTs nucuuiuiiHbl «buonorus» Ha 0a30BOM ypOBHE COCTaBseT 72
yaca, H3 KOTOpPHIX 12 dYacoB BKIIOYAET MPOQPECCHOHATLHO-OPUEHTUPOBAHHOE
CoJiep)KaHue, yCUMBarouiee NpOPECCHOHATIBHYIO COCTABJSIONIYI0 I0 KOHKPETHOM
npodeccunn  wiaM  cnenmuaibHocTM B 3aBucuMoctd ot OI'OC  CIIO
npodeccru/CrenuaibHOCTH.

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COAECPKAHUE PEATTU3YETCS B MPUKIATHOM
Moxayse (paszaen 5 “buosiorust B >ku3Hu’) Ui Bcex mnpodeccuit/cnenuaibHocTed Ha
Marepualie KEeMCcoB, CBSI3aHHBIX C aHAJIM30M MH(OPMAIUU O PA3BUTUM U MPUMEHEHUU
OMOTEXHOJIOTHM TO0  OTpacisM  Oyaymed  mpodecCUOHATbHONW  JIESITEIBbHOCTH
oOyuaromuxcs. Kpome Toro, mnpodeccuoHaIbHO-OpUEHTUPOBAHHOE —COJIEpIKaHUe
YYUTBIBACTCA B pazfesne 4 “IKoJorus’ Mpy BHITTOJTHEHHUH JIA0OPATOPHBIX U MPAKTUYECKHUX
paboT, CBA3aHHBIX ¢ OyayIIel MpodecCHOHABHON ACSTEIHHOCTHIO 00yUarOIIUXCS.

[lepnon oOydeHus U pacupenesieHue o CeMecTpaM OIpeesieT o0pazoBaTeIbHas
OpraHu3alus CaMOCTOSITEJIbHO, C Y4Ye€TOM JIOTUKH (OPMUPOBAHUS MPEIMETHBIX
pe3yJIbTaToB, OOMMX U MPO(ECCHOHATBHBIX KOMIIETCHIIUN, MEXIPEIMETHBIX CBS3EH C
JIPYTUMU TUCHMIUIMHAMU 00111e00pa30BaTesIbHOr0 U 001IenpodhecCuOHATBHOTO IUKIIOB
y4eOHOTO TJIaHa.



1.3. Llesin ¥ mu1aHUpYeMble Pe3yJabTAThI 0CBOEHUS JUCHUIITHHBI:

Hean: ¢QopmupoBanwe y CTYyICHTOB TMPEACTABICHHS O  CTPYKTYpHO-
(GYHKIIMOHATBHOW OpTaHU3AIMK JKUBBIX CHCTEM PA3HOTO PaHTa KaK OCHOBBI MMPUHSATHUS
pelIeHnii B OTHOIIEHUH OOBEKTOB YKUBOM MIPUPOJIBI U B MPOU3BOICTBEHHBIX CUTYAITUSX.

3agaum:

1)  cdopmupoBaTh TOHUMAHHE CTPOEHHUS, MHOTooOpa3usi W OCOOCHHOCTEH
KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3alud, 3aKOHOMEPHOCTEH MpOTEKaHUs
OMOJIOTHYECKUX TPOLIECCOB U SBJICHUM B OKPYXKaIOIIeW cpese, MEJIOCTHOW HaydHOM
KapTUHBI MHPA, B3aUMOCBSI3H M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs ONpPEACIATh JXUBbIE OOBEKTHI B MPHUPOJIE; IPOBOJUTH
HaOMIOACHUS 3a DKOCHCTEMaMH IS BBISIBJICHHS €CTECTBEHHBIX W AHTPOIOTEHHBIX
U3MEHEHUM, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUH,

3) chopMUpOBaTh HABBIKM TMPOBEJICHUS TMPOCTEUININX OHOJIOTHYECKHUX
AKCIIEPUMEHTAJILHBIX MCCIIEIOBAaHUMN C COOIIOICHUEM MPaBUi 0€30MacHOTO oOpalieHus
c 00beKTaMH U 000PYIOBAHUEM;

4) pa3BUTh YMEHHMS HCIOJIH30BaTh HH(GOPMAIIUIO OMOJOTHYECKOTO XapakTepa M3
Pa3TNIHBIX UICTOYHUKOB;

5) cdopMUpOBaTh YMEHHUS IPOTHO3UPOBATH ITOCIEACTBHS CBOCH JIEATEIILHOCTH T10
OTHOIIICHUIO K OKpYXKalollel cpeae, COOCTBEHHOMY 3JI0POBBIO; OOOCHOBBIBATH H
coOJI0/1aTh MEphI MPOPUITAKTUKH 3a00ICBaHUIA.

6) chopMHpOBaTh TOHUMAHUE 3HAYMMOCTH JOCTIDKCHHH OMOJOTHYECKON
HayK{ ¥ TEXHOJIOTHH B MPAKTHUECKOU IEATETLHOCTH YeJIOBEKA, PA3BUTHH COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0OCBOCHHS 0011e00pa3oBaTebHOH AUCHUILIMHBI B c00TBeTcTBHHU ¢ PI'OC CIIO u Ha

ocaose ®PI'OC COO

Kon n I[Inanupyembie pe3yjbTaThl 0CBOEHHUS JUCHUILIAHBI
HAaUMeHOBaHUe
¢opmupyembIx O6ummel JIMCIHILTHHAPHBIeZ
KOMIeTEeH it
OK 01. B yacTu Tpy10BOro BoCIMTaHHS: c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJHU
Bre16upats - TOTOBHOCTH K TPyHdy, OCO3HAHHE LECHHOCTH | GHONOrMM B  CHUCTEME HAYYHOTO 3HAHUS,
cr1oco0bl MacTepcTBa, TPYI0I00He; (QyHKIIMOHAILHOM TPAMOTHOCTH YeJIOBEKA IS
PCILICHIA 32121 - TOTOBHOCTb K  aKTHBHOH  JEATENBHOCTH | pemreHHs KM3HEHHBIX MPoOIeM; chOPMIPOBAHHOCTD
gg Z‘E;ﬁgﬁggﬁgﬁ: TEXHOJIOTUYECKOW M COIMAIbHOW HAIpaBICHHOCTH, yMEHUs PACKpPBIBATh COZIEPIKAHNE
IPUMEHHTEIBHO CIIOCOOHOCTb ~ MHHLHMHPOBAaTh,  IUIAHUPOBATH M | 0CHOBOIIOIATAIONINX OHONOTHYECKHX TEPMUHOB H
K Pa3MUHBIM CaMOCTOSATEILHO BBIMOJIHATH TAKYIO JIEATEIHHOCTD; HOHSTHI: )KU3Hb, KIIETKA, TKAHb, OPraH, OPraHu3M,
KOHTEKCTAM - HHTEpEC K  pa3IuuHbiM  chepam B, TIOIYJISIINS,
IKOCHUCTEMA, OUOIIeHO3, Onocdepa; MeTaboIu3M
npo¢eCCUOHATIBHOMU ESITEIbHOCTH, (oOMeH BelIecTB W MPEBpallleHUE IHEPTUH),
OBnanenue YHUBEPCATbHBIMU y4eOHBIMH | TOMEOCTAa3 (camoperysanus), OroCUHTE3
MO03HABATEJIbHBIMU JICHCTBUSIMHU: Oenka, CTPYKTypHast OpraHHU3aIysl KUBBIX
a) 0a3oBbIe JIOTHYeCKHe TeHCTBHUA: CHUCTEM, JTUCKPETHOCT, camoperyJisius,
- CaMOCTOSITEJIBHO bopMynUpoOBaThH U | CaMOBOCIIPOU3BEICHUE (pempoykuus),
aKTyaJIM3upPOBaTh MPOOJIEMY, pacCMaTPUBATh €€ HACJIeICTBEHHOCTD, U3MEHYHUBOCTD,
BCECTOPOHHE; HHEPro3aBUCUMOCTb, poct U pasBUTHE,

YPOBHEBAsI OpraHU3aIus;




! VkaspIBaroTcs auuHOCTHEIE U MeTanpeaMeTHbie pesynsratsl u3 ®IOC COO (B mocnenneii penakuuu ot 12.08.2022),
dbopmupyemMbie 00111e00pa30BaTEIbHON JUCITUTITHHON

2 [lucuuIIMHAPHBIE (PEIMETHBIE) PE3YIBTATH YKa3biBatoTcs B coorBercTBHU ¢ T'OC COO (B nocneaneii pepaxuum ot 12.08.2022)



- yYCTaHABJIMBATh CYIICCTBEHHBIM TPHU3HAK WA
OCHOBaHWsSI JUIsl CpaBHEHHWS, KiIacCHPUKANHA |
00001meHNS;

- ONpEemensaTh  IEeIu

MapaMCTphbl U KPUTCPHUH UX NOCTHIKCHUA,

NEATEeIbHOCTH,  3aJ]laBaTh
- BBISIBJSITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B
paccMaTpUBaeMbIX SBICHUSIX;

KOPPEKTUBBI B
pE3yIbTaTOB

- BHOCHUTDB ACATCIBHOCTD,

OLICHUBATDH COOTBCTCTBUC OeiIsaM,
OIICHHUBATb PHUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,
— Pa3BUBATb KPCATHBHOC MbLIIUJICHUC IIPpHU PCIICHHUN

YKU3HEHHBIX TPOoOIeM
0) 6a30BbIe HcCIe0BaTeIbCKHE IeHCTBHS:

- BJIaJE€Th HaBBIKAaMH y4eOHo-
HCCJIEI0BATEIIbCKOM W TPOCKTHOM JESITEIbHOCTH,
HaBBIKaMHU pa3penieHus mpooiiem;

- BBISIBIISITh  NIPUYMHHO-CJIEACTBEHHBIE CBSI3U W
aKTyaJM3upOBaTh 3aJlady, BbIJIBUTATh TUIOTE3Y €€
pelIeHUs, HAXOJIUTh apTYMEHTHI JJIs1 IOKa3aTEIbCTBA
CBOMX YTBEPXKICHMI, 3aJaBaThb NapaMeTpbl U
KPUTEPUU PELICHUS;

- AQHAU3UPOBATH TOJYYECHHBIE B XOJE pEUICHUSA
3a7a4M  Pe3yJIbTaThl, KPUTUYECKH OLICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMCTb ICPCHOCUTL 3HAHHWA B IMO3HABATCIBHYIO U

c(hOpMHPOBAHHOCTh
COZICpKaHNE OCHOBOMOJATAIONINX OUOJOTUIECKUX

YMEHHUS pacKpbIBaTh

TEOpUM W THUIOTE3: KIETOYHOW, XPOMOCOMHOM,

MYTAILMOHHOW, 3BOJIIOLUUOHHOW, MNPOUCXOXKICHUA
JKU3HH U YEIIOBEKA;
c(hOopMHUPOBAHHOCTH
OCHOBOIIOJIararoue
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.U.

BaBunoBa, . I'ekkens, ®. Mirwmnepa, K. bapa),

YMEHHS
OHOJIOTHYECKUE

PacKpbIBaTh
3aKOHBI U

rpaHuObl UX IPUMCHUMOCTHU K JKUBbIM CHCTCMaM;

NpuOOpEeTEeHUE  OMbITa IMPUMEHEHHUS  OCHOBHBIX

MCTOJ0B HAYYHOI'O II0O3HAHHA, HCIOJIb3YCMbIX B

OMOJIOTHHN: HAOJIONEHNS U OIMCAHUS KUBBIX CHCTEM,
MIPOIICCCOB U SIBJICHUM; OpraHU3AIluU U TPOBEICHUS

OMOJIOTHYECKOr0 OKCIICPUMCHTA, BBIABMKCHUA

T'II0TC3, BBISIBJICHU A 3aBUCHUMOCTHU MCIKIAY

HUCCIICAYCMBIMHA BCINYMHaMU, OOBSICHCHUSA

MOJIyYEHHBIX  PE3yJNbTaTOB U  (HOPMYITHUPOBAHUS

BBIBOJIOB C HCIOJB30BAHMEM HAYYHBIX TOHSITHM,
TEOPUH U 3aKOHOB;

c(hopMHUPOBAHHOCTH YMEHUSA BBIICISATh

CyLIECTBEHHbIC  NPU3HAKUM  BUPYCOB,  KIIETOK

IIPOKapuoT " 9YKapHUoOT, OAHOKJICTOYHBIX u

MHOT'OKJICTOYHBIX OpraHu3mMoB,

OKOCHUCTEM,

BHUJIOB,

OHOreoIeHO30B u 0COOEHHOCTH




MPAKTHYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH;
- yMETh MHTCTPHPOBATh 3HAHUSI W3
MPEIMETHBIX 00J1acTei;

pa3HBIX

poIiecCOB 0OMEHa BEIIECTB M PEBPAILCHHS YHEPTUU
B KJIeTKe, (OToCcHMHTE3a, IUIACTHYECKOTO U
OPHEPTeTUYECKOTO0 OOMEHa,

XEMOCHHTE3a, MHTO03a, MeiH03a,




- BBIJIBUTATh HOBBIE  HJIEH, npenarath
OpPUTHHABHBIC TIOJIXO/IBI U PEIIICHUS;
- CITOCOOHOCTH nx HUCIIOJIL30BAHUA

MMO3HABATEIbHOW U COLIMAJIBHON MPAKTUKE

OTUTOJIOTBOPEHUS, Pa3BUTUSA W PA3MHOKEHUS,
WHIVNBUIYTHHOTO pa3BUTUSA opranmusma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHHE,
€CTECTBEHHOTO otoopa, BU1I000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OpPTraHNU3MOB K  cpene
oOWTaHUs, BIUSHUS KOMIIOHEHTOB HKOCHUCTEM,
AQHTPOTIOTEHHBIX ~ M3MEHEHWH B  DKOCHCTEMax
CBOCH MECTHOCTH, KPyTrOBOPOTa BEIIECTB M
MpeBpallleHue SHepruu B ouocdepe;
c(hOpMHUPOBAHHOCTH YMEHUS
OHoJIOrHYecKue 3a/1a4H, COCTaBJISITh
TEeHOTUTUYECKHE CXEMbl  CKpEIIMBaHUS  JUIA
pPa3HBIX TUTIOB HACJeA0BaHUS MPU3HAKOB Y
OpPTaHHU3MOB, COCTaBJISITh CXEMBI  TIepeHoca
BCIIECTB W DHEPTUHM B DKOCHCTEMax (IICTH

pemarb

IIMTaHWs, INIICBBIC CeTI/I)
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OK 02.
Hcnonb3oBath
COBPEMEHHBIC
Cpe/cTBa MOKUCKa,
aHaIn3a u
UHTEPHpPETALUU
uH(popmaIuu, u
YH(OPMALIMOHHBI
€ TEXHOJIOTHH JIJIST
BBITIOJTHCHUS
3aja4
npodecCHoHaIbH
OH JICATEIbHOCTHU

B ob0aacTn HEHHOCTU HAYYHOI'O TIO3HAHMSA .

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U  OOILECTBEHHOW IPAKTHKH,

OCHOBAHHOTI'O Ha J1ajore KYJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHHMIO CBOETO MecTa B
MOJUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHUE S3BIKOBOM M YHWTATEIIbCKOMN
KYJIbTYpbl KaK CpPEACTBA B3aUMOACHUCTBUA MEXKIY
JIIOJIbBMU Y TIO3HAHUS MUPA;

- OCO3HAHME LEHHOCTM HAYYHOW JIESATEIbHOCTH,
TOTOBHOCTh

OCYILIECTBIISATh IPOEKTHYIO U

HCCICAOBATCIBCKYTO ACATCIBbHOCTD

HWHIUBUAYAJIbHO U B I'PYIIIIC,

cOpMUPOBAHHOCTH YMEHUI

OLICHUBATH uHbOpMAIIHIO
COACP)KAHMS,  BKJIIOYAOIIYIO
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBod  HH(popMaImy,
MaTepuallbl); UHTEPIPETUPOBATH

KPUTHYECKU
OHOJIOTUYECKOTO
IICCBIOHAYYHBIC

OTHYCCKHUC

ACIICKTHI COBPEMCHHBIX I/ICCJ'ICIIOBaHI/Iﬁ

OMOJI0THH, MEJIUIMHE, OMOTEXHOJIOTHH;

paccMmaTpuBaTh rio0anbHbIE JKOJIOTHYECKHE
mpoOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH TIO
OTHOIIICHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;
c(hOpMHUPOBAHHOCTH YMEHUH C031aBaTh
COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIICHHUS

Ha OCHOBE OHMOJIOTMYECKOW WHMOpMaIuu u3

HAy4YHO-TIONYJISIpHbIE

B

11



OBnanenue YHUBEPCATbHBIMU y4eOHBIMH
MIO3HABATEJIbHBIMU JICHCTBUSMU:

B) pabora ¢ ungopmanueii:

- BJIa/IETh HABBIKAMU MOy4YeHUS HH(OPMALIUU U3
HMCTOYHUKOB PA3HBIX THUIIOB, CaAMOCTOSITEILHO
OCYLIECTBJIATH IIOUCK, aHAIIN3, CUCTEMATH3ALIUIO

Y MHTEPIIPETAlIO0 MH()OPMAUU Pa3IMYHbIX BUIOB

1 (GOpM MpeICTaBICHUS;

- CO3[1aBaTh TEKCTHI B PAa3JIMUHBIX (hopmaTax ¢
y4eTOM Ha3HaueHuss MH(POpMaluu MU LEJIeBOU
ayJIMTOpHH, BbIOMpas  ONTUMalbHYIO  (hopmy
MIPEICTABIICHUS U BU3yaIH3allH;

- OLEHUBATHh JIOCTOBEPHOCTb, JIETMTUMHOCTb
uH(popMaIMu, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIBHO-3THYECKUM HOpMaM;

- UCHOJb30BaTh CPEACTBA MH(POPMALMOHHBIX U

KOMMYHHMKAllMOHHBIX ~TEXHOJOTMHA B  pELICHUH
KOIHUTHBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3aIlMOHHBIX 3aja4 c  coOmroaeHueM
TpeOoBaHUM SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEHKEHMS,
IIPaBOBBIX " ATUYECKHUX HOPM, HOpM

nH(OPMAITMOHHON 0€30TTaCHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHUA U 3allIUTHI

uHbopmaly, HWHPOPMAITMOHHON  0€30MacHOCTU
JMYHOCTH

HECKOJIBKUX VCTOYHHKOB, I'PaMOTHO
UCIIOJIb30BATh MOHSATHIHBIN anmapaT OHMoJI0TUn

12



OK 04.
OpdexTuBHO
B3aMMOJICHCTBOBAT
b ¥ paboOTaTh

- T'OTOBHOCTD K CaMOpPa3BUTUIO,
CaMOCTOATCIIBHOCTU U CaMOOIIPCACIICHUTO,

HpI/I06peT€HI/IC OIIbITa IMPUMCHCHUA OCHOBHBIX
MCTOAOB HAYYHOI'O IIO3HAHUA, HCIIOJIb3YCMbBIX B

OMOJIOTHH: H&6JIIOI[€HH$I H OIIMCaHUusA XUBBIX
CHUCTCM, ITPpOLCCCOB U ABJICHHH, OpraHu3alnin 1

13



B KOJIZICKTUBC "
KOMaHAC

-OBJIa/ICHHE HaBbIKAMHU Y4eOHO- MCCIIEI0BATEIbCKOM,
MIPOEKTHOM Y COLMAIBHOM JIEATEIbHOCTH;
OBianenue YHUBEPCAJIbHbIMHA

KOMMYHUKATUBHBIMH HeﬁCTBHHMH:

0) coBMecTHAasl 1eSiTeIbHOCTD.

- IIOHAMAaTb M  MCIOJb30BaTh IIPEUMYLIECTBA
KOMaHJIHOM ¥ MHJIUBUIYyaJIbHOU paObOThI;

- IpPUHUMATH ILE€JIM COBMECTHOM JEATEIIBLHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JEHUCTBUS IO €€
JTOCTUKCHHUIO: COCTaBIIATH IJ1IaH JICUCTBUH,
pacrpenensaTb pojid C YYETOM MHEHUN YYaCTHUKOB

00CyXIaTh pe3yIbTaThl COBMECTHOUN pabOTHI;

- KOOPJIWHUPOBaTh W BBINOJHATH paboTy B
YCIIOBHSIX pEaIbHOTO, BUPTYAJIBHOTO 51
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIIATH ~ MO3UTUBHOE  CTPATETHMYECKOE

MOBEJCHUE B PA3IUYHBIX CHUTYyaIlUsIX, TPOSBISATH
TBOPYECTBO U BOOOpakeHHe, ObITh WHUIIUMATUBHBIM
OBiajeHue YHHBEPCAJbLHBIMH PeryjsiTUBHbIMU
ACUCTBUSIMM:

I') IPUHSATHE ce0sT M APYTUX JIIO/Iei:

- TMPUHUMATh MOTHUBBI U apTyMEHTHI JAPYTHUX JIIOJCH
P aHAJIU3€ PE3yJIbTAaTOB ACSITEIbHOCTH;

- TpU3HABATh CBOE MPABO U MPABO JPYTHUX JIOACH Ha
OITNOKMU;

IIPOBEICHUS OMOJIOrMYECKOTO JKCIIEPUMEHTA,
BBIJIBJKCHUSI THUIIOTE3, BBIABICHUS 3aBUCHUMOCTH
MEXIY HCCIEIyEMbIMU BEIUYMHAMH, OOBICHEHHS
MOJyYEHHBIX pPE3yJAbTaTOB U  (HOPMYIHPOBAHHUS
BBIBOJIOB C HCIOJIb30BAHHEM HAYYHBIX IIOHATHM,
TEOPUH U 3aKOHOB
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- pa3BHUBaTh CIIOCOOHOCTh NOHMMATh MHUp C
MO3ULIMU APYTOro 4ejroBeKa
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OK 07.
ConencTBoBaTh
COXPaHEHHIO
OKpY Karolen
Cpepbl,
pecypcocoepexe
HUIO, TPUMEHSITh
3HaHUs 00
U3MEHEHUU
KJIMMATa,
MIPUHIIMITBI
OepeKITUBOTO
MIPOU3BOCTBA,
a¢heKTUBHO
JIEVCTBOBATh B
YPE3BBIYANHBIX
CUTYaIUsX

B 00.1acTH 3K0J10THY€CKOT0 BOCTIMTAHMA:

— c(OpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpHI,
NOHUMAaHUE BIUSHUA COLHUAIHLHO-3KOHOMUYECKHUX
MPOLIECCOB HA COCTOSTHUE MPUPOTHON M COLMATIbHOMN
Cpelibl, XapakTepa

HKOJIOTUYECKUX MPOOIIEM;

OCO3HaHue  ria00a’bHOTO
— IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUM B
OKpY’KAIOLIEH Cpele Ha OCHOBE 3HAHMS LIEJIEH
YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA; AKTUBHOE
HEIPUATUE JCHUCTBUM, NMPUHOCSIIHUX BPEX
OKPYIKaIOIIEH Cpeae;

— YMEHHE MPOTHO3UPOBATH  HEOIAronpusITHbIC
DKOJIOTUYECKUE TOCIEACTBUSA  INPEANPUHUMAEMBIX
JNEWCTBUM, TPEAOTBPAILATH UX;

- pacimpeHue OIbITa NEATEIBHOCTU

AKOJIOTHUECKOM HaIpaBJICHHOCTH;

— OBJIaZICHHUC HABBIKaMH Y‘—IC6HO'HCCJIGI[OB&TGJIBCKOﬁ,
IIPOCKTHOU 1 COHMAJTIBHOU ACATCIBHOCTU

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHSTD MOJTyYCHHbBIE
3HAHUS JJ1sl 00BSICHEHUS OUOJIOTHYECKUX MTPOLIECCOB U
SBJICHUM, NIl TMPUHATHS MPAKTUYECKUX PEIICHUN B

MOBCEIHEBHON KU3HM C IEJIbI0  OOeCreyeHus
0€30MacHOCTH  CBOETO  37I0POBbS U 370POBBSA
OKPYXKAIOIIUX JIIOACH, COOMIOZEHUsT  3JI0POBOTO
oOpaza J»KW3HH, HOPM TPaMOTHOTO IIOBEJCHUS B
OKpYXKalomeld  MPUPOTHOW  cpele;  MOHWMaHWe
HEOOXOJMMOCTH  HWCIONB30BAHUS  JTOCTHKCHHM

COBPEMEHHOW OHMOJIOTMM W OUOTEXHOJIOTUH st
pPalMOHAIIEHOTO MPUPOAOTIOIB30BaAHUS
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA30OBATEJIbHOM

JTUCHUTIIMHBI

2.1. O0beM IMCUMILVIMHBI M BBl Y4eOHOH padoThI

Bua yueOHoM padoThI

O01eM B yacax

O06Bem 00pa3oBaTe/IbHOM MPOrPAMMBI JUCHUATIIMHBI 78

B T.4.

OcHoBHoOe coiepkanune 70

BT. 4.

TEOPETUYECKOE OOYUCHHE 46
B T.4. PO eCCUOHATBHO-OPUEHTUPOBAHHOE 5

COJepKaHUe

MPAKTUYECKUE 3aHATUS 20
B T.4. MPO(eCCHOHATBHO-OPUCHTHPOBAHHOE 3

CoJiepKaHHe

1a00paTOPHBIE 3aHATHUS 4
B T.4. MPOeCCHOHAITBHO-OPUEHTUPOBAHHOE 2

coJIepyKaHue

KonTpoJsbHasi pabora 6

IIpomexxyTouHasi arrecTanus (3a4er) 2
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2.2. TemaruyecKMi IUIAH U COAEPKAHME TUCHUILIUHBI

HaumenoBan Coaep:xanue yueOHOro marepuaja (0CHOBHOe M NpodecCHOHAIBHO- 06
. be | DopmupyemMbl
U e pa3/iesioB OPHEHTHPOBAHHOE), JIA0OPAaTOPHBbIE U MPAKTHYECKUE 3AHATHSA, IPUKIATHON MOAYJIb iy o
U TeM (IDY HAJTHYHH)
1 2 3 4

Pasznen 1. Kinerka — cTpyKTYPHO-(PYHKIIHOHAIbHAA € IMHUIIA JKUBOT0 18
Tema 1.1. OcHoOBHOe coiepxaHue 2 OK 2
BbuoJiorusi Teopernueckoe o0yuenme: 2
KaK HayKa. CoBpeMeHHbIe 0Tpaciii OMoIornyeckux 3HaHui. CBs3b OMOJIOTUH C APYTUMU HAyKaMu:
Oo6masn onoxumusi, Onodusuka, OMoHNKa, reHoreorpadus u ap. Ponb u Mecto OHonoruu B
XapakTepucT |(pOPMHUPOBAHUU COBPEMEHHOM HAYYHOU KapTUHBI MUpPA. Y POBHHU OpraHU3allld KUBON
HKA KU3HU Matepuu. OO1as XxapaKTepUCTHUKA )KU3HU, CBOMCTBA )KUBBIX CUCTEM. XUMUYECKUN COCTaB
Tema 1.2. OcHOBHOe cojiepKaHue 6 OK-1
CTpyKTYpHO- | Teopernyeckoe ofydyenue: 2 OK -2
¢ynkumonans | Knerounas reopus (T. lIBann, M. llIneinen, P. Bupxos). OcHOBHbBIE TTOJIOKEHUS OK-4
Hasl COBPEMEHHOW KJIETOYHOM TeOpUU. THUIIBI KIIETOYHON OpraHU3alnn:
OpraHu3anMs | MPOKApUOTHYECKHUI U dyKapHOTHYECKUN. OTHOKIIETOYHBIE 1 MHOTOKJIETOUHBIE
KJIETOK opranu3Mbl. CTpOEHHE NMPOKAPUOTUYECKON KIIETKHA. CTpOEHNE DYKapHOTUYECKON

kieTku. Hekserounsie popMbl )KU3HU (BUPYCHI, OakTeprodarn)

JlabopaTopHble 3aHATHS: 2

[IpuoOpeTeHue onbITa NPUMEHEHUS TEXHUKA MUKPOCKOITMPOBAHUS MPU BBITOJTHEHUU

71a00paTOPHBIX padoT:

JlaGoparopnas

1.JTaGoparopHas pabota «CTpoeHue KJIETKHU (pacTeHus, )KUBOTHbIE, TPUOBI) U
KJIETOYHBIE BKIIFOUEHHUS (KpaxMmaJl, KApOTUHOMU/IbI, XJIOPOIUIACTbI, XPOMOILJIACTHI )»

[ToaroroBka MUKpOMNpenapaToB, HAOIIOJEHUE C TOMOILbIO MUKPOCKOTIA, BBISIBJICHHUE

pa3Inunil MeXIy U3ydaeMbIMU 00beKTaMu, (HOPMYIHpPOBaHIE BHIBOJIOB

IpakTHyeckne 3aHITHSA: 2

Bupycurie u 6aktepuanbhbie 3a0oneBanusi. O01IMe NPUHIUIBI UCTIOIb30BaHUS
JIeKapCTBEHHBIX BemecTB. OCOOEHHOCTH NPUMEHEHUS] aHTHOHMOTHKOB.
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[IpencraBieHne yCTHBIX COOOIIEHNI C MPE3EHTALMEN, TOATOTOBIEHHBIX MO MEPEYHIO
UCTOYHUKOB, PEKOMEHIOBAaHHBIX IIPEN0/IaBaTEIEM

Tema 1.3. OcHoBHOE coiep:KaHue 4 OK -1
CTpyKTYpHO Teopernueckoe o0yuyenne: 2 OK - 2
- XpomocomHas Teopusi T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN HA0Op KIIETOK,
dyHkuuonan | TOMOJIOTHYHBIE K HETOMOJIOTHYHBIE XPOMOCOMBI, TaruIONIHBIN U TUTITIOUTHBIA HAOOD.
BHBIE Hyxneunossie kucnotsl: JJHK, PHK Haxoxnenue B kjIeTke, MX CTPOCHHUE U (DYHKIIHH.
daxTopbI MaTpuuHbIe IPOLECCHI B KJIETKe: PeruTuKaIs, OouocuHTe3 Oenka,
naciercrpen | PeUapaLys. I'eHETMYECKUI KOJI M €TO CBOWCTBA
HOCTH IIpakTH4YecKHe 3aHATHS: 2
Pemenue 3a1a4 Ha onpeiesIeHre OCIeN0BaTEIbHOCTY HYKJIEOTU0B, aMUHOKHUCIIOT
B HOPME U B CJIy4ae U3MEHEHHMS ITOCJIe0BATEILHOCTH HYKIeoTHa0B JJHK
Tema 1.4. OcHOBHOE coepkaHue 2 OK -2
O6Men Teopernueckoe o0yueHue: 2
BelIeCTB H [TonsiTHe MeTabOIU3M. ACCUMMIIALINAS U TUCCUMUIISILIUS — IBE CTOPOHBI META00JIM3MA.
npeBpaLieHn Tunel 0OMeHa BemecTB: aBTOTPOGHBIN U TeTepOoTpOdHBIN, a3pOOHBIN 1 aHAPOOHBIN.
edneprum B | |11aCTHYECKHI 0OMeH. DPOTOCHHTE3. XeMOCHHTE3
KJIETKE
Tema 1.5. OcHoOBHOE coiep:KaHue 2 OK -2
Kuznennpnii | 1€OPETHYECKOE 00yYeHHE: 2 OK - 4
UMK Knerounslii muki, ero mnepuonabl. MUTO3, €ro CTagud M MPOUCXOISIIME MPOILECCHI.
KIIETKM. bronorunueckoe 3Hayenre murosa. Menos u ero craauu. IloBegenne XxpoMocoM B MEHO3€.
Muros Kpoccunrosep. buonornueckuii cCMbICII MeN03a
Meiio3
KoHTpobHasi | MonekynsapHslii ypoBeHb OPraHU3aIiH KUBOTO 2
pabora
Pa3nen 2. Ctpoenue n GpyHKIIUM OPraHu3Ma 20
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OcHoBHOe coiepxaHue 2 OK -2

Teopernyeckoe o0ydenue: 2 OK - 4
Tema 2.1. MHOroKI€TOUYHbIE OpraHu3Mbl. B3aMOCBSA3b OPraHOB U CUCTEMBI OPraHOB B
Crpoenne MHOT'OKJIETOYHOM OpraHu3me. ['omeocTas opraHusMa U ero nojjaep:KaHue B porecce
OpraHmsma YKU3HEIESITEIIbHOCTH
Tema 2.2. OCHOBHOE coepKaHue 2 OK -2
@opMbI Teopernueckoe o0yuenme: 2
pasmuozkeHnsi | POPMBI Pa3MHOXCHHSI OPraHU3MOB. becmornoe 1 11010Boe pa3sMHOXKeHHE. Byl
OpraHu3MoB oecnosoro pazMHoxeHusd. [lonoBoe pasmHoxkeHue. ['aMmeTorenes y >KMBOTHBIX.

Cnepmartorenes u ooreHe3. CTpOCHHE MOJIOBBIX KJIETOK. OIIOJOTBOPEHHUE
Tema 2.3. OcHoBHOE coiep:KaHue 2 OK -2
OHTOrenes Teopernueckoe o0yuenue: 2 OK - 4
pacreHuii, NuauBryanbHOE pa3BUTHE OPTaHU3MOB. DMOPHOIEHE3 U €r0 CTa IUU.
SKHBOTHRIXH | 110CTOMOpHOHanbHBIA nepuod. CTaauu nocToMOPUOHAILHOTO PA3BUTHS Y )KUBOTHBIX
JelloBeKa yenoeka. [Ipsamoe u HenpsiMoe pa3BuTue. buonornueckoe cTapeHUue U CMEPT.

OHTOreHes3 pacTeHUui
Tema 2.4. OcHoOBHOE coiep:KaHue 4 OK -2
3aKoHOMeEpH Teopernueckoe o0yueHue: 2 OK - 4
OCTH OCHOBHBIE IOHATHS T€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHsl I'. Mennens
HacjaexoBann | (MOHOTMOPHIHOC M MONMrHOpHIHOE CKpeluBaHue). Banmozneicreue
a TE€HOB

IIpakTHyeckne 3aHATHS: 2

Peuienue 3aa4 Ha ONpeieICHUE BEPOSITHOCTH BO3HUKHOBEHHS HACJIEICTBEHHBIX PU3HAKOB

MIPU MOHO-, JT-, TTOJIMTUOPUTHOM U aHAJIM3UPYIOIIEM CKPEIIUBaHUH,

COCTaBJICHUE TEHOTUIHUYECKUX CXEM CKPEIIMBAHUS
Tema 2.5. OcHoBHOe coaepkanue 4 OK -1
Cuemiennoe | 1€OpeTHviecKoe o0yyeHue: 2 OK - 2
nacaenopann | SaKoHBI T. Moprana. CrerieHHOe HacIeJOBAHNE FCHOB, HAPYIICHHE CLICILICHHUSL,

HaCJIGILOBaHI/Ie IMPHU3HAKOB, CICIIJICHHBIX C IT10JIOM
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e npm3Hakop | lIpaKTHYeCKHe 3aHATHS: 2

Peuienue 3a1a4 Ha onpeiesICeHHE BEPOATHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX

MPU3HAKOB IPU CUEIJICHHOM HACIE0OBAHUU, COCTABIICHHE T€HOTUIIMYECKUX CXEM

CKpElIMBaHUs

OcHOBHOE coep:KaHue 4 OK-1
Tema 2.6. Teopernueckoe o0yuenme: 2 OK -2
3akonomepn | VI3MEeHUMBOCTB MPU3HAKOB. BUIIbI H3MEHYNBOCTH: HACJICCTBEHHAS M HEHACIICICTBCHHAS. OK-4
0CTH 3aK0oH TOMOJIOTHUECKHUX PSI0B B HaciencTBeHHon usmMenurnBoctu (H.M. BaBuios).
m3MenunBoc | MyTallmoHHas T€OpUsl K3MEHYMBOCTU. BUbl MyTaliuii 1 IpUYMHBI UX BOSHUKHOBEHUS.
™ KapuoTun uenoBeka. HacnenactBennsie 3a001eBanns yenoBeka. [ eHHbIe U XpOMOCOMHBIE

00Jie3HU YesioBeKa. boJie3HH ¢ HAClIeICTBEHHOM MPEAPACIOIOKEHHOCThIO. 3HAaUCHUE

MEJIUIIMHCKOW T'€HETUKH B

MPEIOTBPAIICHUH U JICUCHUU TeHETUYECKHX 3a00JIeBaHHI YeJI0OBEKa

IIpakTHyeckne 3aHATHS: 2

Peuienue 3a1a4 Ha onpeiesieHUE TUIIAa My Tal[UU IIPU Iepelade HACIeICTBEHHBIX

MIPU3HAKOB, COCTABJICHUE FT€HOTUITMYECKUX CXEM CKpEITMBaHUS
KouTtpoabHas 2
paGora Crtpoenue u QyHKIIMH OpraHu3Ma
Pa3nen 3. Teopus 3BoJIIOIUN 6
Tema 3.1. OcHoOBHOE coiep:KaHue 2 OK -2
HUctopus Teopernueckoe o0yueHme: 2 OK-4
ssoronuonn | 1lepsrie spomonnonnsle konuenuuu (K.b. Jlamapx, XK JI. Brodgdon). Dpomonnonnas
oro yuenns. | Teopust . Jlapeuna. CHHTeTHYECKAs! TEOPHUSI SBOJIOLIMY U €€ OCHOBHBIC MOJIOKCHIISL.
MHKpPO03B0JI MuxposBoonus. [lonyisinus Kak 3JieMeHTapHas €qUHULA YBOIIOLUU. | eHeTnueckue
OIS OCHOBBI IBOJIIOIMH. DJIeMeHTapHbIe (haKTOPBI dBOTIONNU. EcTecTBeHHBII 0TOOp —

HarnpasJisitoui paktop 3BosronMu. BugooOpazoBaHue kak pe3yabTaT MUKPOIBOJIOIUU

OcHoBHoOE coepxkanune 2
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Tema 3.2.
Maxkpo3Bo.on
usl.
Bo3nukHOBeE
HHE U
pa3BuTHe
JKH3HH Ha
3emiie

TeopeTuueckoe o0yueHune:

MaxkpooaBomonus. @opMel 1 OCHOBHBIE HampaBieHUs MakpodBomonun (A.H.
CeseproB). Ilytm poctmxenus Ouonorudeckoro mnporpecca. CoxpaHeHue
Oropa3zHoo0Opasus Ha 3eMJie.

['unoTe3sl U Teoprun BO3HUKHOBEHUS *KU3HU Ha 3emie. [losBneHne nepBhIX KIETOK U UX

sBomtonus. IIpokapnoTsl n aykapuoTsl. [IponcxoxaeHne MHOTOKIETOYHBIX
OpraHn3MOB. BO3HMKHOBEHME OCHOBHBIX APCTB DYKAapHOT

OK -2
OK-4
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Tema 3.3. OcHoBHOE coiep:KaHue 2 OK -2
Tpoucxoxe Teopernueckoe odyuenme: 2 OK - 4
HHe AHTpoOION0rUs — HayKa o yenoBeke. CucTeMaTHyecKoe MojoKeHue yenoBeka. CXoICTBO U
YeIOBeKa — OTJINYHS YEJIOBEKA C )KUBOTHBIMU. OCHOBHBIE CTaJNHU aHTPOIIOTEHE3a. JBOJIOIUS
anTponorene | COBPEMEHHOTO YeTOBEKa.
3 YenoBedeckue pachl U UX €AMHCTBO. BpeMst U Iy TH pacceieHus 4YeJI0BeKa o

wia”eTe. [Ipucnoco6eHHOCTh YesloBeKa K Pa3HbIM YCIIOBUSIM CPE/IbI
Paznen 4. Jkonorus 18
Tema 4.1. OcHoBHOE coiep:KaHue 2 OK -1
Jxooruuec | 1€OPETHYECKOE 00yUeHHe: 2 OK - 2
KIHe Cpenbl oOUTaHUsl OpraHU3MOB: BOJIHAS, HA36MHO-BO3/IyIITHAs, TOYBEHHASI, BHYTPU OK -7
daxTopbI 1 opranu3MeHHas. OU3NKO-XUMUYECKHE OCOOEHHOCTHU cpeJl 0OUTaHUsI OPTaHU3MOB.
cpeasl [Ipucnoco6eHust Opranu3MoB K )KM3HU B pa3HbIX cpenax. [[oHaTHe S3KOJI0THYecKoro
KH3HH daxTopa. Knaccuduxanus sxonornyeckux gaxkropos. [IpaBuio

muaumyMa 0. JImbuxa. 3akon TonepanTHoctu B. lllendopaa
Tema 4.2. OcHOBHOE CcOIep:KaHHE 4 OK-1
Monyasinus, | eopeTnyieckoe o0yyeHue: 2 OK -2
coouiecTBa, | JKOJIOTHYECKAs XapAKTEPUCTUKA BU/IA U MOIYJIALMU. DKOJIOTMYECKas HUIIA BUJI. OK-7
YKOCHCTeMBI | DKOJOTHYECKHUE XapaKTEPUCTUKH nomyJisaiuu. CooOI11ecTBa U YKOCUCTEMBI.

buonienos u ero crpykrypa. CBsizu Mexay opranu3smMamu B 6uoiieHose. CTpyKTypHbIe

KOMIIOHEHTBI SKOCUCTEMBI: MPOYIIEHTHI, KOHCYMEHTBI, PEYIICHTHI.

KpyroBopoT BelecTB U MOTOK YHEPTHH B IKOcUcTeMe. Tpoduueckre ypoBHU

IIpakTHyeckue 3aHATHSA: 2

Tpoduueckue 1enu u cetu. OCHOBHBIE MOKA3aTEIN YKOCUCTEMbI. briomacca 1 mpoayKIusi.

DKOJIOTHYECKUE MUPaMUIbI urcell, OnoMaccel u sHepruu. [IpaBuio nupamMuasl SHEPrUu.

Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJJaHUH 10 TIEPEHOCY BEIIECTBA U

HHEPTUU B SKOCUCTEMAX C COCTaBIIEHUE TPOPHUUECKUX LIETIeH U MUpaMuUJ]

OHOMacCChl M SHEPTUU
Tema 4.3. OcHoBHoOe coepkaHue 2
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buocdepa -

TeopeTquCKoe oﬁyqune:

OK-1
OK -2

1100 ILHAA
IKOJIOTHYECKA
1 cucreMa

buocdepa — xuBas obomouka 3emnu. Pazsutue npeacrasnenuii o Ouocdepe B Tpyaax B.U.

Bepnanckoro. O6mactu 6uocdeps! 1 ee KOMIIOHEHTHI. JKrBoe BemiecTBO Onochepsl u ero
GyHKITUH.

3aKOHOMEPHOCTH cylecTBOBaHUs Ouochepnl. OcodbeHHocTr 6rocdepbl Kak rio0aabHOM
sKOocuCTeMBI. JlnHaMudeckoe paBHOBecHe B Onocdepe. KpyroBopoTsl BEmeCTB U

OMOreOXMMHUYECKHE IIUKIIBL. [ T00aIbHBIC 9KOJIOTMYEeCKUE TIPOOIEMBI
COBPEMEHHOCTH

OK

Tema 4.4.
Bausinue
AHTPONOTIeH
HBIX
(pakTopos
Ha Ouocdepy

OcHOBHOE corepkaHmne

Teopernueckoe o0yueHue:

N| &~

AHTpONOreHHbIe BO3ACHCTBUS HA Orochepy. 3arpsa3HeHus: Kak BUJ aHTPOIIOT€HHOTO
BO3/ICICTBUS. AHTpPONIOT€HHbIE BO3ACHCTBUS HAa aTMOCc(epy. Bo3aelicTBus Ha rugpocdepy.
Bo3zneiictBus Ha nurocdepy. AHTPONOT€HHbIE BO3ACHCTBUS HA OUOTUYECKUE COOOIIECTBA.

VYray0OaeHHO U3y4aroTCs OTXObI,
CBSI3aHHBIC C ONPEACICHHON Mpodeccreii/cnenanbHOCTRIO

IIpakTHyeckue 3aHATHSA:

[TpakTrueckoe 3ansiTue «OTXObI MPOU3BOACTBAY

*B Tom yncie npodeccHnoHATbHO-OPHEHTHPOBAHHOE COePKAHUE MPAKTHYECKOTO
3aHATHS

[Tpaktrueckoe 3ansTre «OTX0/bI MPOU3BOACTBa». Ha ocHOBE (henepanbHOTO

KHaCCI/I(l)I/IKaHI/IOHHOFO KaTaJiora OTxoaoB OIIPCACIIATH KIIaCC OIIACHOCTH OTXOJO0B, arp€raTHoC

COCTOsIHUE U GUBHUECKYIO POPMY OTXOI0B, 00pa3yrOIIMXCsS Ha pabodyeM MecTe / Ha dTarnax
IIPOM3BOJICTBA, CBSI3aHHBIE C ONPEIeICHHON
npodeccueit/crnenuantbHOCThIO

OK-1
OK -2
OK-4
OK -7
IIK ...

Tema 4.5.

OcHOBHOE coIepKaHHe

TeopeTuueckoe o0yueHue:

N| &~

OK -2
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Buusinue
COIHMAJIbHO-
IKO0JIOTHYECK
ux paKkToposB
Ha3/10pPOBbeE
yeJIoBeKa

310poBbe U €ro cocTaBisromue. akTopbl, TOJOKUTEIBHO M OTPULIATETHHO BIHSIIONINE HA
opranusM uesioBeka. [IpobiieMa TEXHOINCHHBIX BO3/ICHCTBHUI Ha 3J10POBbE UEIOBEKa
(37ICKTPOMAarHUTHEBIC ITOJISI, OBITOBAsK XUMUS, U30BITOYHBIC IITyMBI, paHaIHs U T.I1.).
AnanTanus opraHu3Ma 4ejloBeKka K (hakTopam OKpy Karomiei cpeabl. [TpuHIHITbI
dbopmupoBaHUs 310POBhE cOeperaromiero mopeneHus. Gu3ndeckas akTUBHOCTD U

310POBLEC. broxumMmnueckue acreKThbl panrOHAaJIBHOTO
INUTAaHUA

JlabopaTopHbIie 3aHATHS:

OK-4
OK -7
IIK ...

JlabopaTtopHasi paboTa Ha BBIOOD:

1. JlaGoparopnas pabota «YMCTBEHHasi pab0OTOCTIOCOOHOCTh
OBnajieHHe METOJIaMHM OIpeeeHUsl TOoKa3aTelel YMCTBEHHOM paboTOCOCOOHOCTH,
OOBSICHEHHUE TOJIYYCHHBIX pe3yJbTaTOB M (POPMYyJIHUpPOBAHUE BBHIBOJOB (MHUCHBMEHHO) C
WCITOJIb30BAaHUEM HAYYHBIX IMOHATHN, TCOPUN U 3aKOHOB

2. JlabopatopHass pabora «BnusHue abuotmyeckux (HakTOpOB Ha UeIOBEKa

(HM3KHE U BBICOKUE TEMIIEPATYPHhI)»
N3ydeHne MEXaHU3MOB alanTalliy OPTaHU3Ma YeJIOBEKA K HU3KUM U BBICOKMM
TeMIlepaTypaM U OOBSICHEHHE MOJYYEHHBIX PE3YJIbTaTOB, U (DOPMYJIHMPOBAHUE BHIBOJOB
(MMCBMEHHO) € UCIOJIb30BAHMEM HAYYHBIX IOHSITHI, TEOPUI U 3aKOHOB

*B Tom yncie npogeccHoHATbHO-OPUEHTHPOBAHHOE COIePKAHUE J1a00PATOPHOTO
3aHATHS

B kadecTBe TPUTTEPOB CHUIKAIOIINX PAOOTOCIIOCOOHOCTh UCIIOJIH30BATh YCIOBHUS

OCYIIECTBJICHUS PO(HECCHOHATLHOM IeITeILHOCTH: IITyM, TEMITepaTypa,
dbu3MYecKas HArpy3Ka U T.11.

KouTtpoubHasn

TeopeTnueckue acrekThbl SKOJIOTUN

padora

IIpodeccnoHAIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (Coiep:KaHue MPUKJIATHOTO MOTYJIs)

Pa3nen 5. buoa

O B )KM3HN

Tema 5.1.

OcHOBHOE coIep:KaHue

TeopeaneCKoe CoACpKaHucE:

N| &~ 0o

OK-1
OK -2
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buorexnoJor
MU B )KU3HU
KaKI10r0

buotexHonorus kak Hayka v mpou3BoACTBO. OCHOBHBIE HAITPaBJICHUSI COBPEMEHHOM
onorexHoJiorud. Metoabsl OnotexHoaoruu. OO0beKThl OMOTEXHOJIOTHH. DTHKA
OMOTEXHOJOTHYECKUX U TeHETHYECKHUX dKCIIepuMeHTOB. [IpaBuia moucka u aHaimn3a
OMOIKOIOTHYECKON MHGOPMAIINY U3 PA3TMYHBIX HCTOYHUKOB (Hay4YHas U y9eOHO-HAydHAS
JauTepaTypa, CpeacTBa MaccoBoil uHgopmaiuu, cetb MHTepHeT u

JIpyrue)

HpaKaneCRne 3aHATUA:

Keiicel Ha ananm3 I/IH(i)OpMaI_[I/II/I O HAYYHBIX JOCTHIKCHUAX B 00J1aCTH Tr€HEeTHYECKUX

TEXHOJIOTUH, KJIETOYHON WHKEHEPHUH, MUIIEBBIX OMOTEXHOJIOTH. 3aluTa Keica:
IIPEJICTABICHHE PE3YJIHTATOB PEIICHUS KECOB (BBICTYILUICHUE C IIPE3CHTAIUEH)

*B Tom yncie npogeccHnoHATbHO-OPHEHTHPOBAHHOE COMEPKAHUE MPAKTHYECKOTO
3aHATHA

OK -4
IIK ...

Tema 5.1 o0s3aTenpHa 11 U3YUCHUS CTYICHTAMHU BCEX
podeccHii/crienaabHOCTEH

Tema 5.2.1. BHOTEXHOJI0THM B IPOMBILLICHHOCTH

Tema5.2.1.

OcHoBHOE coepxkaHue

BbuorexHoJor

IIpakTuyeckue 3aHATHUSA:

RN

HH B
NMPOMBIIIJICHHO
CTn

Pa3zBuTre mpoMBITIIEHHON OMOTEXHOJOTHUN U €€ MPUMEHEHUE B )KU3HU YEJIOBEKA, IIOVCK U
aHanu3 HHGOPMAIMKU U3 PA3ITUYHBIX HCTOYHUKOB (Hay4yHas U yueOHO- HayyHas

JUTepaTypa, CpecTBa MaccoBoi nHpopMaluu, cetb IHTepHeT U Apyrue)
Keiicbl Ha aHanu3 nHGOpPMAIUU O pa3BUTUU MPOMBIIUIEHHON OMOTEXHOJIOTUH (110

TpYIIIaMm)

3amuTa kedica: [IpencraBiienre pe3ybTaToOB pelieHUs KEHCOB (BBICTYIICHHE C
MIPE3CHTALINEH )

OK-1
OK -2
OK-4
IIK ...

Tema 5.2.2. ConMajJIbHO-d)THYECKHE ACTIEKTHI OMOTEXHOJIOT U
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Temab.2.2. OcHOBHOE coep:KaHue 4 OK-1
Conuanpno- | IIPAKTHYECKHE 3AHATHS: 4 OK - 2
YTHYECKHE OTUYECKHE acTeKThl Pa3BUTHsI OMOTEXHOJIOTUI U MPUMEHEHHE UX B KU3HU YEIIOBEKA, 2 OK - 4
aCMeKThl MOKCK W aHAIU3 UH(OPMAIIMHU U3 PA3IMYHbIX UICTOYHUKOB (HayuHas U y4eOHO-Hay4Hasl K ..
OHOTEXHOJIOI | TuTeparypa, CpeicTBa MacCOBOM HH(POPMAITHH, CeTh HTEPHET U APYTHE)
Ui Keiicol Ha ananu3 nHGOpMaIUK 00 HITUUECKUX aCMIEKTaX Pa3BUTHS OMOTEXHOIOT U
(mo rpymmam)
3amuTa keiica: [IpencraBieHue pe3yabTaTOB PEIICHUS! KEMCOB (BBICTYILICHUE C 2
MIpe3CHTAIICH )
Tema 5.2.3. BHOTEXHOJIOTHHM U TEXHUYECKHE CUCTEMBbI (/151 YKPYINHEHHbIX IPYIII 4
npodeccuii/cnennanabuocteii 05.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00,
27.00.00)
| OcHOBHOE Cojlepikanue 4 OK-1
Temabs.2.3. IIpakTHyeckune 3aHATHUS: 4 OK -2
Buorexnosor | PazButre OMOTEXHONOTUI C MPUMEHEHUEM TEXHUYECKUX CUCTEM (OMOMHXKEHEpHs, 2 OK -4
UM U onouHndopmaTuka, OMOHNKA) U UX IPUMEHEHNE B )KU3HU YEJIOBEKA, TOMCK U aHAJIN3 K ...
TeXHHYECKHE | pH(pOpMAIIMK U3 PA3IUYHBIX HCTOYHUKOB (Hay4YHasl U yueOHO-HAy4YHas JIUTEepaTypa,
CHCTEMBI cpencTBa MaccoBoi uHpopmanuu, cetb MIHTepHeT u Apyrue) Keiicel Ha aHanu3
uH(OpMAIUU O Pa3BUTHH OMOTEXHOJOTUI C TPUMEHEHUEM
TEXHUYECCKUX CUCTEM (II0 TPYIIIaM)
3amuTa kelica: [IpencraBiienue pe3yJbTaToOB PEUIEHUS KECOB (BBICTYILICHHE C 2
MIPE3CHTAIINECH )
IIpomexyTou 2
H asi
arrecTaumst 3a4eT
no
AUCIUILJINHE
Bcero: 72
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3. YCJIOBUA PEAJIMBALINU ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIBHOM JUCUILINH

3.1. Jlag peaju3auMd NPOrpaMMbl JIMCHUIVIMHBI JOJKHbI OBITh
NPeAyCMOTPEHbBI CJIeAylNe criennalbHble MOMeleHN s :

Kabuner «buonorum», ocHallleHHbIH OO0OpyJOBaHHEM: MeOelb, J0CKa, Me,
HarJIsiAHbIe TOCOOMS (KOMIUIEKTBHI Y4YeOHBIX TaOJMI], IUIAKATOB), TEXHUYECKUMU
cpencTBaMu OOYy4YEHUS: KOMIBIOTEp C YCTpPOMCTBAMU BOCIPOM3BENCHUS 3BYKa,
IPUHTEP, MYJIBTUMEIUANPOEKTOP C SKPAHOM, YKa3Ka-TPe3EHTEP IS MPE3CHTAIUH.

JlabGopaTtopusi, ocHalieHHass O0OOpyJIOBaHMEM JJisi TPOBEACHUS 3aHATHM:
MUKPOCKOIIBI, CEKYHJIOMEP, TOHOMETP, JJabopaTopHas nocyaa (mpoOUpKH, MOACTABKU
JUIsl TPOOMPOK, MUHIETHI, MECOK, CTYNKH C MECTUKaMH, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, CTEKJSHHBIC TMAaJOUYKH, MpenapoBajibHbIE WIJbI, (QuibTpoBaibHas Oymara
(canderkn), cTakaHbl) TUIIEPTOHUYECKUN PACTBOP XJopuaa Hatpusi, 3%-HbIii PacTBOP
nepoKcHuaa BOAOPOIa, paCTBOP H0/1a B HOAMCTOM KaJIuH, TIULEPUH, KITyOHH KapTodes,
JIUCT 3JI0JIEW KaHAJICKOM, TUI0J psOMHBI OOBIKHOBEHHOW (PsSOWMHBI WM TOMAta), YK
perJaThiid, pa3BeICHHBIE B BOJAC IPOKIKH);

3.2. HudopmanunoHHOe o0ecnevyeHHe peau3auu MpPorpaMmmMbl

Jlns  peanmuzanuu  mporpaMmbl  OMOIMOTEUHbIM  (OoHI 0OpasoBaTEIbHOMN
OpraHM3aluy JIO0JHKEH UMETh TMeYaTHbIE W/UIM JJIEKTPOHHBIE OOpa3oBaTelIbHBIE U
WHQOpMAIIMOHHBIE  PECypChl,  PEKOMEHJOBaHHBIE  JJi1  HUCIOJb30BaHUA B
0o0pa3oBaTebHOM Tpoliecce, He CTapile MSATH JeT C MOMEHTA U3/IaHuUs.

PexomenmyeMble meuyaTHbIE W3JaHUS 10 peanu3anuu 001eo0pa3oBaTebHON
JUCLUUIUIMHBL TPEICTABICHbl B METOJAMYECKHX PEKOMEHAAUUSAX [0 OpraHu3aluu
oOydJeHwus.
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB
OCBOEHUS OBIIIEOBPA3OBATEJIbHOM

JUCHUATUIMHBI

KOHTpOJIb H OICHKA PC3YyJIbTAaTOB OCBOCHHUA O6IH€O6paSOBaT€HBHOI>'I JUCITHUITIIMHBI

pacKpbIBAIOTCA 4Yepe3 IUCUUIUIMHAPHBIC Pe3yJIbTaThl, HAIpaBIEeHHbIE Ha (hOpMHpOBaHHE

00X u npoeccuoHalIbHBIX KOMIIETEHIIUH 10 pa3ielaM U TeEMaM COJEepKaHus yueOHOTO

Marepuarna.
O6mast Pa3nen/Tema Tun oueHoYHbIX MEePONPUATHI
KOMIIeTeHIIUs
Paznen 1. Knerka — KonTpossHas pabora
CTPYKTYPHO- «MonexkyJspHbIi ypPOBEHb
(pyHKIHOHAIbHAS OpraHU3alliU KUBOTOY
€IMHHUIIA )KUBOTO
OK 02 buonorus kak Hayka. 3anomHeHNEe TaOJIUIIBI C
OO111as1 XapakTepUCTHKA ONKMCAaHHUEM MCTOJI0B
WKU3ZHU MUKPOCKOITUPOBAHUS C UX
JIOCTOMHCTBAMU U
HEJOCTATKaAMHU.
3anonHeHue Tabmumibl « Brian
YYEHBIX B Pa3BUTHE OHMOJIOTHIY
3anoJIHeHUE CPaBHUTEIBHOMN
TaOIHIIBI CXOJICTBA U PA3TUUHIMA
KUBOTO U HE KUBOTO
OK 01 CtpyKTypHO- OueHnBaemMasi JUCKYCCHS 110
85 82 byHKIMOHATBHAS BOIIPOCaM JICKIIUU
OpTaHH3aIHs KJIETOK PazpaboTka MEHTaIbHOM KapThl

M0 KJIacCU(PUKAIIUU KIIETOK U UX
CTPOCHHUIO Ha MPO- U
AYKAPUOTUYECKHUX U T10 11apCTBaM
B MHUHHU TpyInax Beinmognenue u
3aIuTa JJabopaTOpHBIX pabdoT:
«CtpoeHue KIeTKH (pacTeHus,
KUBOTHBIC, TPUOBI) U KIIETOYHBIC
BKJIFOUEHUS (Kpaxmai,
KapOTHUHOU/IbI, XJIOPOILJIACTHI,
xpomoruiactbl)» [IpakTuueckoe
3aHSTHE.

[IpencraBnenue yCTHBIX
COOOIIIEHNH C Mpe3eHTaIUEH,
MOATOTOBJIEHHBIX IO MIEPEYHIO
VMCTOYHUKOB, PEKOMEHIOBAHHBIX
IIPENO/IaBaTeNEM
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OK 01 CTpyKTYypHO- @poHTaNBHBIA OIIPOC
OK 02 ¢yHkunonanbsHble hakTopel  |Pa3paboTka rioccapus Pemenue
HACJIEJICTBEHHOCTH 3ajJlay Ha OIpeieTICHUe
MOCJIE0BATEIBHOCTH
HYKJICOTH]IOB, AMUHOKHCIIOT B
HOpPME U B ClTydyae N3MEHECHHUSI
MOCJIE0BATEIBHOCTH
Hykieotu0B JJHK
OK 02 OOMeH BelecTB u OpOoHTANTBHBIN OMPOC
peBpallleHue SHEPTUH B 3aroIHEeHNE CPaBHUTENIbHOM
KITeTKe TaOJIMIIBI XapaKTEPUCTUK TUIIOB
oOMeHa BEIIECTB
OK 02 JKu3HEeHHBIN UK OOcyxaeHue 1Mo Bormpocam
OK 04 KJIeTKkn. Muto3. Menos JIEKLIAH
Pa3zpaboTka 1eHThl BpeMeHu
KU3HEHHOTO IIMKJIA
Pa3nea 2. Ctpoenue n KoHntposnbHas padorta
(pyHKIMH OpraHu3mMa “Crpoenue u QyHKIHIH
opranu3ma’
OK 02 Crtpoenue opranuzma OnennBaemasi IUCKyCCHUs
OK 04 Pa3paboTka MEHTaIbHOMN KapThl
TKaHEH, OPTaHOB U CUCTEM
OpraHoB OPraHU3MOB (pacTeHUS,
YKUBOTHBIE, YEJIIOBEK) C KPATKOM
XapaKTEPUCTUKON UX QYHKIIUN
OK 02 @opMbI pa3MHOKEHHUS @poHTaNBHBIN OMPOC
OpraHU3MOB 3anoaHeHue TabIuLbl C KPaTKOM
XapaKTEPUCTHKON U pUMEpaMu
dbopM pa3MHOXKEHUSI OPTaHU3MOB
OK 02 OHTOreHe3 pacTeHu, Pa3zpaboTka j1eHTHI BpeMeHU ¢
OK 04 ’JKMBOTHBIX M YeJI0BEKA XapaKTEPUCTUKOM ATAroB

OHTOI'€HE3a OTACIBHOU IPYIIION
YKUBOTHBIX U YEJI0BEKa I10
MUKpOTpyHnam

Tect/onpoc Cocrapieane
JKU3HEHHBIX

LMKJIOB PACTEHUH T10 OTAEIIaM
(MOXOBH/IHBIC, XBOIIICBU/IHBIC,
MarnoOpOTHUKOBUIHBIE,
TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIE)
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OK 02
OK 04

3aKOHOMEPHOCTH
HACJICJIOBAHMUSI

PazpaboTkarinoccapus
OpOoHTaTBHBIN OIPOC

Tect mo Bompocam JeKIun
Pemenue 3amau Ha onpeneneHue
BEPOSITHOCTHU

BO3HUKHOBCHU HACJICACTBCHHBIX
IIPU3HAKOB IIpU MOHO-, TH-,
HOJ'II/IFI/I6pHI[HOM u
AHAJIM3UPYIOICM CKPCIIMBAHUU,
COCTAaBJICHUC I'CHOTHITMYCCKHNX
CXCM CKPCIIMBAHMA

OK 01
OK 02

CHGHHGHHOG HaCJICAOBaHHC
IIPU3HAKOB

Tecr

PaszpaboTtka rioccapus Pemenue
3a/1a4 Ha OIPENEICHUE
BEPOSITHOCTA BO3ZHUKHOBEHUS
HACJICICTBEHHBIX IPU3HAKOB
IIPU CLEIJIEHHOM
HAaCJICIOBAHUU, COCTABIICHHE
TEHOTUITMYECKUX CXEM
CKpEILINBaHUSA

OK 01
OK 02
OK 04

3aKOHOMEPHOCTHU
U3MEHUYUBOCTH

TecrT.
Pemenue 3amau Ha onpeneneHue

TUIA MyTallUy [IpY [iEpegaye
HACJICICTBEHHBIX IPU3HAKOB,
COCTaBJIEHUE T€HOTUIINYECKUX
CXEM CKpELIMBAHUSA

Pa3nen 3. Teopus
IBOJTIOLUT

KoHnTtposnbHas padorta

“TeopeTH4eCKHE aCIIEKTHI
DBOJIIOLIAH KU3HU Ha 3emiie”

OK 02
OK 04

HcTopus 3BOMIOLIMOHHOTO
y4yeHUsi. MUKpO3BOIOLUS

@poHTAJIBHBIN ONPOC
Pa3paboTkarioccapus TEpMUHOB
Pa3zpaboTka neHTs BpeMeH!
Pa3BUTHUS HBOJIFOLIMOHHOTO
yUeHUs
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OK 02 MaxposBottonusi. OnennBaemasi IUCKYCCHS:
OK 04 Bo3HukHoOBeHHE U HCIIOJIb30BAHUC apT'YMCHTOB,
Pa3BHUTHE )XKU3HU Ha Semiie | OMOJIIOTHYCCKON TEPMHHOJIOTUH U

CUMBOJIMKH ISl TOKa3aTelIbCTBA
POJICTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPy
Pa3paboTka j1eHThl BpeMeHU
BO3HMKHOBEHUS U PA3BUTHUS
KU3HU Ha 3emJe

OK 02 [Ipoucxoxaenue yeaopeka — | OpOHTATBHBIN OIIPOC

OK 04 AHTPOIIOT€HE3 Pa3zpaboTka 1eHThl BpeMeHU
IIPOUCXOXKICHUS YEeJIOBEKa

Pa3neu 4. Jkonorus

OK 01 DKoJiornueckue HakTopsl TecT mo 3K0I0rNYEeCcKUM

OK 02 Y CPeJIbl )KU3HU dbakTopam u cpesiaM KU3HU

OK 07 OpraHU3MOB

OK 01 [Monynsamus, coobmectBa, |CocTaBlieHHE CXE€M KpPyroBopoTa

85 8% 9KOCUCTEMBI BEIIECTB, MCMOJB3Yysd MaTepHabl
JEKIAN
Pemenne npaktuko-
OPUEHTHUPOBAHHBIX PACUETHBIX
3a/laHUii IO IEPEHOCY BEIEeCTBA U
DHEPIUU B 3KOCUCTEMAX C
COCTaBJICHHE TPOPUUECKUX LIeTIei
Y IHpaMu] OMOMACCHI B SHEPTHH

OK 01 buocdepa - rmodanbhas OuennBaemas quckyccust Tect

8% 8% HKOJIOTMYECKask cucTeMa

OK 01 Bnusaue autponorennsix | Tecr

OK 02 ¢dakTopoB Ha Ouochepy [IpakTuueckas pabota “OTX0/bI

8§ 8?' MPOU3BOJICTBA”

OK 02 BnusHue couuansHo- OueHuBaemasi IMCKYCCHS

85 8?’ 3KOJIOTHYECKHX (pakTOpoB Ha | BbINONHEHIE Tab0paTopHOi

340pPOBLC UCITOBCKA

paboThl Ha BHIOOp: "YMCTBEHHAs
paborocrocoOHOCTR", ""BnusHue
abnotnyeckux (HakToOpoB HA
yenoBeKa (HU3KUE U BBICOKUE
TeMIeparypsl)"
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Pa3zngen 5. Buoaorus B
KU3HU

3amuTa Kekca: mpeIcTaBIeHNe
PE3YJIBTATOB PEIICHHUS KECOB
(BBICTYIUICHHE C TIpe3eHTaIlei )

OK 01 brorexnonoruu B )Xu3HU BrInioniHeHKE Kelica Ha aHAIU3

OK 02 KaKJIOTO uH(OpPMAIIUU O HAYYHBIX

OK 04 OCTHIKEHUAX B 00J1aCTH
T€HETUYECKUX TEXHOJIOTHH,
KJIETOYHON MHKEHEPUH,
MTUIIEBBIX OMOTEXHOJIOTHH (10
rpynmnam), IpeacTaBjIeHUue
pPE3yIbTaTOB PEIICHUS KEMCOB

OK 01 [IpoMbILIIEHHAS BrinoaHeHue Kelica Ha aHAJIU3

OK 02 OMOTEXHOJIOTUS uH(popMaIu 0 pa3BUTHH

OK 04 IPOMBIIIUIEHHON OMOTEXHOJIOTHIA
(Mo rpyrmmam), MpeCTaBICHHE
pEe3yJIbTaTOB PEIICHUS KEMCOB

OK 01 ColManbHO-ITHIECKHE BrlnonHenHNe Keifca Ha aHaIN3

85 82 aCIIEKThI OMOTEXHOJIOT UM uHPOpPMAIUU 00 STHYECKUX
acCIeKTaxX pa3BUTHUSA
OMOTEXHOJIOTHIA (110 TPyIITIaM),
NpEeACTaBICHUE PE3yJIbTATOB
pelIeHust KEHCOB

OK 01 buorexnonoruu u BrimosiHeHHE Kerca Ha aHaIu3

8% 8?1 TEXHUYECKUE CUCTEMBI uH(popMaIu 0 pa3BUTHS

OMOTEXHOJIOTHI C IPUMEHEHUEM
TEXHUYECKUX CUCTEM (10
rpynmnam), IpeacTaBleHue
pPE3yJbTAaTOB PELIEHUS KEVCOB
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