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Pabouas mporpamMma yueOHOI aucuurinHbl «buosorus» pa3paboTaHa ¢ y4eToM MPUMEPHOI
IporpaMMbl  00111€00pa3oBaTeNbHON JUCHUILUIMHBEL «buonorusy», pexomennoanHot OI'bOY
JIT1O UPIIO s peanuzanuu OCHOBHOM npodeccroHabHO# 00pa3oBaTenbHoil mporpammel CIT1O

Ha 0a3e OCHOBHOro o00mero oOpa3oBaHUS C TIOJYYCHHEM CPEIHEro o0Imero ooOpa3oBaHUs
(ITporokomn Ne 13 ot 29.09.2022).



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN MTPOT'PAMMbBI YYEBHOU JUCIHUILINUHBI « BUOJIOT UST»

1.1. Oobaactb npuMeHeHusi padoveil MPOrpaMmbl

Pabouas nmporpamma yuebnoi mucrumnasl O/[b.10 « BUOJIOT' US» pa3paboTana Ha ocHOBe DeepalbHOTO TOCYAApPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTa cpeaHero oomiero oOpa3zoBanus (B aeiictByromer pemakuuu 2020 r.) ¢ yuerom DenepanbHOro
rOCyJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CpeAaHero MpodecCHOHAIBHOTO oOpa3oBaHusa Mo crenuaidbHocTd 09.02.07
HNudopmarmoHHbie CUCTEMBI U POTPAMMHUPOBAHNE, B COOTBETCTBUU C YYCOHBIM IIJIAHOM, a TAK)Ke IMPOTrpaMMOil BOCIIUTAHUS KOJLIEKA.

1.2. MecTo y4eOHOM TMCUUILIIMHBI

VYyeOHast QUCHUIUIMHA B CTPYKTYpE MPOrpaMMbl MOJTOTOBKH CIEHHAIMCTOB CPEJHErO 3BEHA SIBJIAECTCA 00Ie00pa30BaTeIbHON

JTUCIHUTUINHOM.

1.3. Heab: obecrneunTh yCaoBUS I (GOPMHUPOBAHUS OOIIUX M MPEAMETHBIX KOMIETCHIIMN CpeACTBAaMU YICOHOW MUCIIUTLIAHBI

«buosorusy.
1.4. O0bemM yueOHOV TUCHUIIMHBI M BUAbI y4eOHOH padoThI
Bun yueoHoii padoThl O0bem
4acoB
O0beM 00pa3oBaTeIbHOM NPOrpaMMbl Y4eOHOH TUCHUILIMHBI (BCEro) 72
Oo0s13aTennbHAs ayIMTOPHAsA yueOHAs Harpy3Ka (Bcero) 72
B TOM YHCIIE:
n1abopaTopHbIe paboThI 6
MPaKTUYECKHE 3aHATUS 20
CamocrosiTejibHasi pa6oTa o0yuawierocsi (Bcero) -
KoncyabTanumn -
IIpome:kyTouHas arrecrauus B popme 1udp¢epeHHpPOBAHHOIO 3a49éTa

1.5. PaGouas InporpamMma p€ajiu3yeTcCia ¢ HCIIOJIb30BAHUCM JUCTAHIIMOHHBIX O6p8.30BaT€JIBHBIX TEXHOJIOTHH H/HITN QJICKTPOHHOI'O

00yueHust 4 yacoB U3 72 (0Owe2o Koauwecmea yacos no npocpamme).
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2. PE3YJIbTATBI OCBOEHUS YUEBHOM JUCHUTIJIAHBI

OO0mme KoMneTeHIUN

Tabauuya 1

Koa
HauMeHOBaHHe
(popMupyemsbIx
KOMIIeTeHIN i

I[Inanupyemble pe3y/bTaThl 0CBOCHHS TUCHUILINHBI

Oo6mme!

JMCHMILINHAPHbIE?

OK 01. BeiOupars
CTIOCOOBI PEIICHUS
3aaaq
npoeccuoHaTbHON
JEATSILHOCTH
MPUMEHUTEIHHO K
Pa3IUUHBIM
KOHTEKCTaM

B yacTu TPpy10BOT0 BOCIUTAHMS:

- TOTOBHOCTb K TpYIy, OCO3HAHHME LIEHHOCTH MAaCTEpCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTUBHOM JEATEILHOCTU TEXHOJOIMYECKOU M
COIMAIbHOW HaIMpaBJIE€HHOCTH, CIOCOOHOCTh HWHHIIMHUPOBATD,
MJAHUPOBaTh U CAMOCTOSTENIBHO  BBIMOJHATH  TaKYIO
JeATEeIIbHOCTD;

- HHTEpeC K pasnuyHeiM cdepaMm mpodecCuoHATHHON
JIeATEeIIbHOCTH,

OBnazieHue YHUBEpPCAJIbHBIMU YYEOHBIMU TO3HABATEIHLHBIMU
JICUCTBUSIMMU:

a) 0a30BbIe JJOTHYECKHE 1eii CTBHUSI:

- CaMOCTOATENbHO (QOpMyIHpOBaTH H  aKTyaJIU3UPOBATH
npo0JieMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WJIM OCHOBAHMS TS
CpaBHEHUs, Kiaccuukanuu u 0600IICHHS;

- OMpEeNEeNATh MEeNd NESITeIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUHU UX JTOCTUKEHUS;

c(hopMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH
B CHCTEME Hay4yHOTO 3HaHUS; PYHKIIMOHAIBHOM
IPaMOTHOCTH YEJIOBEKA VISl PEIICHHSI dKU3HCHHBIX
npo0Jem;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATh COIEPKAHHE
OCHOBOTIOJIATAIOIINX OMOJIOTUYECKUX TEPMUHOB U
MIOHSTHIA: )KU3Hb, KJIETKa, TKaHb, OPTaH, OPTaHH3M,
BUJI, IOMYJSIUS, DKOCHCTEMA, OMOIIeHO3, Orochdepa;
MeTabomn3M (0OMEH BEIECTB U MpeBpalleHue
SHEPTHUH), TOMEOCTa3 (CaMOpEryIIsIus ), OMOCHHTE3
Oenka, CTpYKTypHasi OpraHU3aIlHsl >KUBBIX CUCTEM,
JUCKPETHOCTh, CAMOPETYJISIIHS,
CaMOBOCITPOU3BEICHUE (PETTPOTYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHE, YPOBHEBAS
OpTraHHU3aIus;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPHIBATH COACPKAHHE
OCHOBOTIOJIATAlOIINX OMOJIOTHYSCKUX TEOPHH 1




- BBIABIATH  3aKOHOMEPHOCTM M TPOTHUBOpEUHs B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B  JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBHE  PE3YJIbTATOB  IICJISIM, OILICHHBaTh  PHUCKH
MOCJIEICTBUN ACATEIBHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUHN KU3HEHHBIX
pooem

0) 06a30BBIe HCCIIEN0BATEIbCKHE NeHCTBHS:

- BJIaJIeTh HABbIKAMU y4e€OHO-HCCIIEeI0BATENLCKON U MMPOECKTHOM
NEeSATEIbHOCTH, HABBIKAMHU Pa3peIIeHus Ipooiem;

- BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIC CBSI3U U aKTYaIU3UPOBATh
3alady, BBIABUTATh THUIOTE3Y €€ pelIeHUs, HaXOAUTh
apryMeHTHI JIJIS I0Ka3aTebCTBA CBOUX yYTBEPXKIICHUH, 3a1aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- QHAIM3WPOBATh IMOJIYUCHHBIC B XOJI€ PCIICHUS 3aJa4u
pe3yNIbTaThl, KPUTUYECKH OICHUBAaTh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTh TICPEHOCHTHh 3HAHUS B I[IO3HABATEIBHYIO W
MIPAKTUIECKYIO 00JIACTH JKU3HEICATEIIBHOCTH;

- yYMETh WHTETPUPOBATH 3HAHHS W3 PA3HBIX MPEIMETHBIX
o0racTen;

- BBIJIBUTATh HOBBIC HJICH, NIPEIaraTh OPUTHHAIBHBIC ITOIXOJTbI
U peIICHMUS;

- CIOCOOHOCTh HX HCIIOJIB30BAaHHMS B I03HABATEILHOH U
COLIMATTLHOM MTPAKTHKE

TUIIOTE3: KJIETOYHOH, XpOMOCOMHOM, MYTallHOHHOM,
IBOJTFOIIMOHHOM, TPOUCXOKICHHS )KU3HU M YSJIIOBEKA;
c(hopMUPOBAHHOCTh YMEHHS PACKPHIBATH
OCHOBOIIOJIAraoImue OMOJIOTHYECKHUE 3aKOHBI U
3akoHomepHocTH (I'. Menaens, T. Moprana, H.J.
Basunosa, D. I'ekkens, . Mrwounepa, K. bapa),
T'PAHMIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;
puoOpeTEeHNE OMbITa TPUMEHEHUST OCHOBHBIX
METOJIOB HAYYHOT'O TTO3HAHUS, HCIIOJIb3yEeMbIX B
OMOJ0TuY: HAOIIONCHUS B OIMCAHUS KUBEIX CUCTEM,
MIPOIIECCOB U SIBJICHUI; OPTaHU3AINN U TIPOBEACHHUS
OMOJIOTUYECKOT0 IKCIICPUMEHTA, BBIJIBHIKCHUS
TUIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXKIY
UCCJIeTyeMbIMHU BEIMYUHAMH, OOBICHEHUS
MOJIyYEHHBIX PE3yIbTaTOB U (hOPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHUEM HAYYHBIX TTOHATUH,
TEOpUi U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHUS BBIIEIATH CYIIECTBEHHBIE
MIPU3HAKN BUPYCOB, KJIIETOK TPOKAPUOT U IYKAPHOT;
OJTHOKJICTOYHBIX H MHOTOKJICTOYHBIX OPTaHU3MOB,
BHJIOB, OMOT€OIIEHO30B U DKOCHCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB M MPEBPAILICHUS YHEPTHH
B KJIeTKe, (POTOCUHTE3a, MIACTHYECKOTO 1
HHEPreTHUECKOro 0OMeHa, XEMOCHHTE3a, MUTO34,
Mei03a, OTUIOAOTBOPEHUS, PAa3BUTHS H PA3MHOKEHUS,
WHNBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3a),
O0pHOBI 3a CYIIECTBOBaHKE, ECTECTBEHHOTO 0TOOPA,
BUI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPTaHI3MOB K
cpenie OOuTaHMs, BIUSHUS KOMIIOHEHTOB KOCHUCTEM,
AHTPOTIOTEHHBIX U3MEHEHUN B IKOCHCTEMaX CBOEH
MECTHOCTH, KPYrOBOPOTa BEIIECTB U MIPEBPAILICHUE
SHEprum B Ouocdepe;




c(hOpMUPOBAHHOCTh YMEHHUS pelllaTh OMOIOrHYeCKUe
3a/1ayu, COCTABIIATh T€HOTUITUYECKUE CXEMBI
CKpEIIUBAaHUS JIsl pA3HBIX TUIIOB HACJIEIOBAHUS
MIPU3HAKOB Yy OPraHU3MOB, COCTABIISATH CXEMBbI
MepeHoca BeIeCTB ¥ SHEPTUU B IKOcHcTeMax (Lenu
MUTAHUS, TUIIEBHIE CETH)




OK 02.
Hcnons3oBarts
COBpPEMEHHBIE
CpezAcTBa MOUCKa,
aHaIM3a u
MHTEpIpEeTauu
uHpOpMaLUU U
MH(POPMALOHHBIE
TEXHOJIOTUH TSI
BBITIOJIHEHUS 3a/1a4
npodeccuoHanbHON
JesTeNbHOCTU

B o0Js1acTH HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(OpPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAayKH M OOIIECTBEHHOM
IIPaKTHKH, OCHOBaHHOTO Ha Jjaore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MIOJINKYJIbTYPHOM MHPE;

- COBEPILECHCTBOBAHUE SI3bIKOBOM M YUTATEIILCKON KYJIbTYPBI KaK
CPEICTBA B3aUMOJIEHCTBUS MEXAY JIFOJIbMU U [IO3HAHUS MUDA;

- OCO3HaHHE LIEHHOCTH HAY4YHOM JESTeJIbHOCTH, TOTOBHOCTh
OCYILIECTBIISATh [IPOEKTHYIO u HCCJIEIOBATENBCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE;

OBnaneHue yHHBEpPCaJbHBIMU YYEOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMU:

B) padoTa ¢ nndopmanueii:

- BJIQJIETh HABBIKAMH IMOJyYeHHsI WH(OPMAIMK U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYILIECTBIAThH MOKUCK, aHAIIN3,
CUCTEMAaTH3allMI0 U MHTEPIPETALNI0 HHPOPMAIUN PA3ITUYHBIX
BUJIOB U (DOPM NpEACTABICHUS;

- co3laBaTh TEKCThl B pAa3IMYHBIX (opMaTax € Y4ETOM
Ha3HAYeHUs] MHPOpMAIMM M LEJIEBOM ayAuTOpHUM, BbIOMpas
ONTUMAaJIbHYIO (DOPMY MPECTABICHUS U BU3yalIU3alluH;

- OLIEHUBAaTh JIOCTOBEPHOCTH, JIETMTUMHOCTh MH(OpMaLuu, ee
COOTBETCTBHE NPABOBBIM U MOPAIbHO-3TUYECKUM HOpMaM;

- HCII0JIb30BaTh cpencTaa UH(OPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJOTUWA B PEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX U OPTaHU3AIMOHHBIX 337124 C COOOICHUEM

c(OPMUPOBAHHOCTh YMCHHUH KPHUTHYECKH OIICHUBATh
nH(OPMAIIHIO OHMOJIOTYECKOT0 COJIepIKAHUS,
BKJTFOYAFOIIYIO TICEBOHAYYHBIC 3HAHUS U3 Pa3IMIHBIX
HUCTOYHHMKOB  (CpeacTBa MaccoBOil  MH(pOpMAIUH,
HAYYHO-TIONYJIIPHbIC MaTePHaJIbl); HHTEPIPETUPOBATH
ITUYECKUE AaCIEKThl COBPEMCHHBIX HCCICIOBAHUI B
OMOJIOTHH, MEUIIUHE, OMOTEXHOJIOTHH; PAaCCMaTPHBATh
r100aJIbHbIC IKOJIOTMYECKUE po0JIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHIO K HUM
COOCTBEHHYIO MMO3HIIUIO;

c(OPMHUPOBAHHOCTh YMEHHH CO3[aBaTh COOCTBEHHBIC
OUCbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE
Oouonornyeckoit  WHGOpMAMKH U3  HECKOJIBKUX
HUCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh MOHSITHHHBIHN
anmapaT OHOJIOTHH




TpeOOBaHUN DPrOHOMUKH, TEXHUKH OE30MACHOCTH, THTHCHBI,
pecypcocOepeKeHrs, TMPABOBBIX W ITHYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 6€30MacCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHMS U 3aIIUTHI HH(POPMAIIUH,
nH(OPMAIMOHHON 06€30MIaCHOCTH JIMYHOCTH

OK 04.
DddexkTrrHO
B3aMMOJICHCTBOBATh
u  paborarb B
KOJIJICKTHBE u
KOMaHJ1e

- TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEIEIIEHUIO;

-OBJIaJICHHE HaBbIKAaMU y4eOHO-MCCIIeI0BATEILCKOM, IPOSKTHOM
M COLMAJIbHON JCATCILHOCTH;
OBjaneHne  YHHUBEpPCAJIbHBIMU
AefCTBUAMU:

0) coBMecCTHasI J1esITeJIbHOCTD.

- TOHMMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOWU U
UHIUBUAYAJIbHON paboThI;

- IPUHUMATh 1I€JTM COBMECTHOM JACSATEIHHOCTU, OPTAaHHU30BHIBATh
Y KOOPAMHHUPOBATH JCUCTBUS MO €€ JOCTHXKCHHUIO: COCTaBISATh
IJIaH JIEWCTBUM, pacupenensiTb pPoOJd C Y4ETOM MHEHHU
YYaCTHUKOB 00CYXIaTh PE3yJIbTaThl COBMECTHOM paOOTHI;

- KOOPJIMHUPOBATh U BHITIOIHATH PaOOTY B YCIIOBUSIX PEATIBHOTO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO B3aUMOICHUCTBUS;

- OCYIIECTBJISITh TO3UTHUBHOE CTPATErMUECKOe IOBEJICHHE B
Pa3TUYHBIX CUTYAIUAX, POSIBIISITH TBOPUYECTBO U BOOOpaKEHUE,
OBITh MHUIIMATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMH
AefCTBUSIMU:

) IPHHSATHE ceOsT M APYTUX JIO/Aeii:

- IPUHUMATb MOTHUBBI U ApTYMEHTBI IPYTUX JIIO/IEH TPU aHATn3e
pe3yIbTAaTOB JAESTEIBHOCTH;

- MpU3HABATh CBOE MIPABO M MPABO JAPYTUX JFOJEH Ha OIIHNOKY;

- pa3BHBaTh CIIOCOOHOCTH TMOHMUMAaTh MUP C TMO3HUIUH JPYroOro
YyeJoBeKa

KOMMYHUKATUBHBIMHA

peryJsiTHBHbIMH

puoOpeTeHNE OIbITa MPUMEHEHHUSI OCHOBHBIX METOJIOB
HAay4YHOT'O TIO3HAHUS, HCIIOIB3YEMBIX B OHOJIOTHH:
HaOJIOJICHUS U OTIMCAHUS )KMBBIX CUCTEM, ITPOIIECCOB H
SIBJICHUIA;

MpUOOpETEHNE ONbITAa OPraHU3alMM M IPOBEICHUS
OMOJIOTHYECKOTO AKCIIEPUMEHTA, BBIABHKCHHUS
TUIIOTE3, BBISIBJICHUS 3aBHCHUMOCTH MEKY
HCCIIETyEMBIMU BEIIMYMHAMH, 00BSICHEHUS
MOJIYYCHHBIX  PE3YJIbTaTOB W (POpMYyTUpOBaHUS
BBIBOJIOB C HCIIOJb30BAHMEM HAYYHBIX MOHSTHUH,
TEOpPUU U 3aKOHOB




OK 07.
CopeictBoBaThb
COXPaHEHUIO
OKpyrKatowen
cpepnpbl,

pecypcocbepekeH

N0, NPUMEHATb
3HaHWA 06
N3MeHeHUn
KAumara,
NPUHLMMbI
b6epexmBoro
npou3BOACTBa,
apPeKTUBHO
AencTeoBaTth B
Yype3BblYalHbIX
CUTyaumsx

B o6nacTu akonornueckoro BOCNUTaHUA:

chOpPMMPOBAHHOCTb 3KoJIornyecKom KYNbTypbl,
NOHMMAHWE  BAWAHMA  COLMASIbHO-IKOHOMMUYECKUX
NPOLEcCcoB Ha COCTOAHME MPUPOLAHON WM COLMANbHOM
cpeapbl, 0CO3HaHue rnob6anbHoro XapaKTtepa
3KOJIOrMYecKmx npobnem;

agenctsmn B
3HaHWA uenen

NNAaHUPOBAHME U  OCYLLECTB/IEHME
OKpy)Kaloler cpeae Ha OCHOBe
YCTOMYMBOrO Pa3BMUTUA YE/IOBEYECTBA;
aKTUBHOE HenpuATMe AOeNCTBUMIA, NPUHOCALLUX Bpes
OKpYyrKalolen cpeae;

ymeHue NpPOrHo3MpoBaTb

HebnaronpuATHble  3KOJIOrMYEcKue nocneacTeus
npeanpMHUMaeMbIX4eNCTBUIN, NPeaoTBpaLLaTh UX;
pacliMpeHne onbiTa AeATeNbHOCTU 3KON0TMYECKOM
HanpaB/IeHHOCTY;

OBMaZleHNe HaBblkamMu Yy4yebHO-MccnenoBaTeIbCKOM,
NMPOEKTHOMN U COLMANbHOM AEATENBHOCTHU

—  ¢HOPMMUPOBAHHOCTb YMEHUA MPUMEHATb NONYyYEHHbIE
3HaHMA Ans 06bACHEHUA BMONOTMYECKMX NPOLLECCOB U
ABNEHUN, ONA NPUHATUA NPAKTUYECKUX pPEeLleHUn B
NoBCEAHEBHOM KM3HM C UeNblo obecneyeHus
6e30MacHOCTM  CBOEro  340pOBbA M 340POBbA
OKpYy»KatoLwWwmx ntogen, cobnogeHna 3goposoro obpasa
YKM3HU, HOPM FPAaMOTHOIO NOBEAEHUA B OKPYKatoLLein
NPUPOAHOM Cpeae;

— NOHMMaHue HeobxoaMMOCTH MCNO/Ib30BaHMA
[OCTUXKEHWNI COBPEMEHHOM buonornm U
bunoTtexHonoruni ana

paunoHanbHOroNpmnpoaono/ib30BaHUA.




IIpodeccunonajbHbie KOMIETEHIMH®

Tabnuua 2

Bupg, Kopa m NMoKasaTenn ocBoeHUA KoMmneTeHUUm AucuunanHapHble
AeATe/IbHOCTU HanmeHoOBaHuUe
KOMMNeTeHuuun
nv 1. NnK1.1 Hasbiku/npakmuyeckuli oneim: - YMeHue pedeprpoBaTb UCTOYHUKM HAYYHO-
odpopmneHue u BbinonHATL BBOA U BbinonHATL BBOA, 1 06PpabOTKY TEKCTOBbIX AaHHbIX. TEeXHMYECKOro xapaKkrepa no temam 1.2,1.4, 1.5, no
KOMMOHOBKA 06paboTKy TEKCTOBbLIX | YMeHus: Temam pasgenos 3, 4, 5;
TEXHUYECKOM OaHHbIX - paboTaTb B COBPEMEHHOM TEKCTOBOM pPeaaKTope; | - yMeHne opopM/IATb TEKCTOBbIE AOKYMEHTbI B
OOKYMeHTaumu - C034aBaTb, HACTpauBaTb, MPUMEHATb CTUN B COOTBETCTBMU C TPEOOBAHMAMM, U3/TOXKEHHBIMW B

AOKYMEHTE C NOMOLLLbIO TEKCTOBOIO MPOL,ECCopa;
- HAXOAMTb B UHTEPHETE UCTOYHUKM MHOPMaLUK
no 3agaHHON TeME;

- UICMONb30BaTb NPOrPaMMbl Pacrno3HaBaHMA
CMMBO/IOB;

- pedbepmnpoBaTb UCTOYHUKM HAYYHO-TEXHUYECKOTO
XapaKkTtepa;

- COCTaBAATb HAY4YHO-TEXHUYECKUI TEKCT,
NPUAEPKNBAACH NPaBMA, MPUCYLLUX HAYYHO-
TEXHUYECKOMY CTUAHO.

WMHCTPYKLMN U B METOANYECKUX PEKOMEHAALMSAX;
- YMEHMe UCMNo/Ib30BaTb NPOrpammbl Ppacrno3HaBaHUS
CMMBOJI0B A5 ONUCAHUA 0BMEHHbIX NPOL,ECCOB U
npeobpasoBaHMA LOKYMEHTOB B pPas/inyHbie
dopmarbl (Tembl Bcex pasaenos) (Hanpumep, Online
OCR);

NnK1.2 Hasbiku/npakmuyeckuli onsim: - YMEHMe co3aaBaTb CXeMbl, rpaduKmK, Anarpammbl 1
BbIinonHATb BbinonHATb Npeobpa3oBaHMe AaHHbIX, CBA3AHHbLIX C | Npeobpa3oBbiBaTb UX B Pa3/IMYHbIE BbIXOAHbIE
npeobpasoBaHne U3MEHEeHMAMM CTPYKTYpPbl LOKYMEHTOB. dopmarbl
OAHHbIX, CBA3AHHbIX C | YMeHuA: - YMeHue peaakTMpoBaTtb M obpabaTbiBaTb
NU3MEHEeHUsMU - Npeobpa3oBbIBaTb PUCYHKM B dopmaThl .png u n3obparkeHus.
CTPYKTYpbI Jpesg;
OOKYMEHTOB. - Nnpeobpa3oBbIBaTb JOKYMEHT B pa3/IMYHbIe

BbIXOAHble dopmaTbl.
MNK1.3. Hasvbiku/npakmuyeckuli onsim: - peleHme NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHWN

BbINONHATL pasmeTKy
n popmaTtuposaHume
OOKYMEHTOB

BbinonHATb pasameTKy 1 dopmaTmpoBaHue
[NOKYMEHTOB Pa3/IMYyHbIX GOPMaTOB.
Ymenus:

no pasgenam gucunninHbl, COCTaB/1IEHHbLIX B
cooTBeTCcTBUN C I'IpOd)eCCMOHaJ'IbeIMM
KomnetTeHUunAMU
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2.

CTPYKTYPA U COAEP)KAHUE

OBIIIEOBPA30OBATEJBbHOMW IUCHUIJIMHBI «Buoaorus»

2.1. O6bem AnCUUNANHDBI U BUAbI y4ebHOM paboThbl

Bupa yyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOTPAMMbI JMCHHMILINHBI

72

B T.4.

OcHoBHOe coepkanmne

72

BT. 4..

TCOPCTUUCCKOC 06y‘1€HI/Ie

(o]
o

B T.4. HpO(l)eCCHOHaJ'ILHO-OpI/IeHTI/IpOBaHHOG COACPIKAHUC

IMPAKTHYCCKUC 3aHATHUA

B T.4. IPO(eCCHOHATFHO-OPHEHTHPOBAHHOE COACPIKAHUE

J1a00paTOPHBIE 3aHATUS

B T.4. MPO(HECCHOHAIEHO-OPUEHTHPOBAHHOE COACPIKAHHE

KonrpouabHas padora

Koncyabranmuu

IIpomexxkyTouyHasi arrecTanus (3a4er)

N & O N B O O N
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2.2. TemaTU4eCKNM NNaH U coaeprkaHne ANCumMnanHbl

HaumenoBanue Coaeprxanue yueOHOro marepuaja (0CHOBHOE M NPOogecCHOHATIBLHO-OPMEHTHPOBAHHOE), O0bem | Popmupyembie
pa3iesioB U TeM JIa00paTOpPHBIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPU HAJIMYUH) YacoB | KOMIETCHLNH
1 2 3 4
Pa3nes 1. KitleTka — CTpyKTYpHO-(DyHKIMOHAJIbHAS ¢IMHUIA }KUBOTO 18
Tema 1.1. OcHoOBHOe colepKaHue 2 OK?2
buosorus kaxk Teopernueckoe o0yueHue: 2
Hayka. Obmas CoBpeMeHHbIE OTpaciu OUONIOrHuecKux 3HaHuil. CBs3b OMOJIOTUH C IPYTMMH HayKaMu: OMOXUMHUSI,
XapaKTEePUCTUKA |Ouodusnka, OMOHMKa, TeHoreorpadus u aAp. Pois 1 Mecto Ouosioruu B GOPMUPOBAHUH COBPEMEHHOM
JKU3HU HaY4YHOI KapTHHBI MUpPA. Y POBHU OpraHu3aluy kuBoi Marepun. OO011as XapakKTepuCTUKA )KU3HHU, CBOICTBA
JKUBBIX CUCTEM. XMMUYECKUN COCTaB KIIETOK
Tema 1.2. OcHoOBHOE co/iep:KaHue 6 OK-1
CTpyKTypHO- Teoperuueckoe o0y4yeHue: 2 OK-2
¢pynkuuonanbna | Knerounas teopus (T. IBann, M. [llneiinen, P. Bupxos). OCHOBHBIE [10JI0KEHUS COBPEMEHHOM OK-4
Al OpraHu3anus KJIETOYHOU TE€OpUU. TUIIBI KIIETOUHON OpraHU3alMK: IPOKAPUOTUUECKUHN U DYKapUOTUYECKUMA. IK1.1-1.2
KJIETOK OOHOKJIETOYHBIE U MHOTOKJIETOUHBIE OpraHn3Mbl. CTpoeHHe NPOKapuoTHYeckon kieTku. CTpoeHue
HYKapHOTHUECKON Ki1eTKU. HekneTounsle (opMbl )KHU3HU (BUPYCHI, OakTeprodaru)
JlabopaTopHble 3aHATHSA: 2
[TproOpereHue onpiTa NPUMEHEHHUS] TEXHUKU MUKPOCKOITMPOBAHUS IPH BBIITOJHEHUH JJA00OPATOPHBIX
pabort:
JlaGoparopHas
1. JlaGoparophas pabota «CTpoeHUE KIETKHU (pacTeHus, )KUBOTHBIE, TPHUObI) U KJICTOUYHbIE
BKJIIOUEHUS (KpaxMmall, KapOTUHOM/IbI, XJIOPOILIACThI, XPOMOILIIACTHI)»
[ToaroroBka MUKpoNpenapaToB, HaOIIOJEHUE C TOMOIIBI0 MUKPOCKOIIA, BBISIBICHUE PA3TUYUNA MEXKITY
M3y4aeMbIMH 00bEeKTaMH, GOPMYIHpPOBaHHE BHIBOIOB
IpakTHYecKne 3aHATHS: 2
Bupychbie u 0akrepuanbhblie 3a00seBanus. O01me NPUHIUIBI HCTIOIb30BaHUS JIEKAPCTBEHHBIX BELIECTB.
OcoOeHHOCTH IpUMEHEHUs1 aHTUOMOTHUKOB. [IpesicTaBieHne yCTHBIX COOOIIEHUH C Tpe3eHTaIleH,
MOArOTOBJIEHHBIX T10 IEPEYHIO0 HICTOYHUKOB, PEKOMEH/IOBaHHBIX IIPETIOIaBaTENEM
Tema 1.3. OcHOBHOe cojieprKaHue 4 OK-1
CTpyKTYypHO- Teoperuueckoe odydyeHue: 2 OK-2
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byuxkmmonanbubl | XpoMmocomHas Teopusi T. Moprana. CTpoeHre XpoMOCcOM. XPOMOCOMHBINA HA0OP KJIETOK, TOMOJIOTHYHbBIE K 1.1-1.5
e (hakTopnl Y HETOMOJIOTHUYHBIE XPOMOCOMBI, TAIUIOUIHBIN ¥ TUTLTONAHBIA Habop. Hyknennoswie kuciotel: JTHK,
HaciaeacTBeHHocT | PHK Haxoxzaenue B kietke, ux ctpoeHue U GyHKUIUU. MaTpuiHbIe MPOIECChl B KIETKE: peIUIUKaIys,
| OuocunTe3 Oelika, penapaius. ' eHeTuuecKuil Ko U €ro CBOMCTBa
I[IpakTuyeckue 3aHATHSA: 2
Pemmenue 3aau Ha onpeieseHre MOCAeA0BATEIbHOCTH HYKIICOTHIOB, aMUHOKHUCIIOT B HOPME U B Clly4yae
M3MEHEHUs Nocaea0BaTesIbHOCTH HyKiieoTu0B JJHK
Tema 1.4. OcHoOBHOe coiepKaHue 2 OK-2
Oomen Bemiects | Teoperuueckoe odyueHue: 2 I[IK1.1-15
H IIpeBpaleHue IToustie MeTaboIM3M. ACCUMIIIALNS U TUCCUMIIALNASL — IBE CTOPOHBI Merabommu3Ma. Tuiel ooMeHa
JHEepPruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpo]HEII, ad3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii oOMeH.
KJIeTKe ®dorocuHTE3. XEMOCHHTE3
Tema 1.5. OcHoBHOE cojiepKaHue 2 OK-2
7Ku3HeHHbIH Teopernueckoe o0yueHue: 2 OK -4
LUK KJIETKH. Ki1eTouHbli MK, €ro Iepuoasl. MUTO3, €ro CTaJuu U IMPOMCXOIAIIKIE IPOIECCHL. bronornyeckoe IIK1.1-15
Muro3. Meiio3 3HaueHue MUTO3a. Melio3 u ero craauu. [losenenue xpomocoM B meiiose. Kpoccunrosep. buosnorunueckuii
CMBICJI MEN03a
KonTponbnasn MounekynsipHbIi ypOBEHb OpraHU3aluU KUBOTO 2
pabora
Pa3nen 2. CtpoeHue U pyHKIHMHU OpraHu3zMa 20
Tema 2.1. OcHoBHOE cojiepKkaHue 2 OK -2
Crpoenne Teopernueckoe od0yueHue: 2 OK-4
OpraHmsma MHOrokaeToYHble OpraHu3Mbl. B3auMoCBsI3b OpraHOB M CUCTEMBI OPTraHOB B MHOTOKJIETOYHOM OpraHU3Me. IK'1.1-15
I"'omeocras opranusMa 1 €ro nNoAJAEpKaHUE B IPOLIECCE )KU3HEAESITEIBHOCTH
Tema 2.2. OcHoBHOE cojlepKaHue 2 OK-2
DopMbI Teopernueckoe od0yueHue: 2 K 1.1-15
Pa3MHOKeHHS @DopMbI pa3MHOKEHUSI OpraHU3MOB. becronoe 1 mojaoBoe pa3MHOXKeHUE. Bubpl 6ecronoro pazMHOKEHUs..
OpPraHu3MoB ITonoBoe pasmHoOXkeHue. ['amerorenes y KUBOTHBIX. CriepmaTorenes 1 ooretes. CTpoeHHE IOJI0BBIX
KJIETOK. OIJIOI0TBOpEHME
Tema 2.3. OcHOBHOe cofiepkaHme 2 OK-2
Teopernueckoe o0y4yeHue: 2 OK-4
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OHTorenes NHauBuyabHOE Pa3BUTHE OPTaHU3MOB. DMOpUOTeHe3 U ero cTaauu. [locTaMOpHOHAIBHBIN TIEPHO/T. K 1.1-1.5
pacTeHui, Craguu nocTaMOpHOHAIBHOTO Pa3BUTHS Y KUBOTHBIX U YenoBeka. [IpsMoe u Hempsimoe pa3BUTHE.
JKUBOTHBIX M buonoruueckoe crapenue u cMepTb. OHTOr€HE3 pacTeHUM
YyeJ10BeKa
Tema 2.4. OcHoOBHOe cojiepKaHue OK-2
3axonomepHocTn | Teoperuueckoe o0yueHue: OK-4
HacJIel0BaHUHA OcHOBHBIE OHATHUS TEHETUKU. 3aKOHOMEPHOCTU 00pa3oBaHus rameT. 3akonsl ['. Menaens IK1.1-15

(MOHOTHOPHUTHOE U TIOJIUTHOPUIHOE CKpeIuBaHue). BzaumoaeiicTBue reHoB

IIpakTH4yecKkue 3aHATHA:

Pemmenue 3aau Ha onpeienieHne BEPOATHOCTH BOZHUKHOBEHH S HACIIEJICTBEHHBIX MPU3HAKOB IPU MOHO-,

JTU-, TTOTUTUOPHUIHOM U aHATTU3UPYIOIIEM CKPEIIUBAHUH, COCTABIIEHNE T€HOTUITNYECKUX CXEM

CKpELBaHMSI
Tema 2.5. OcHOBHOe cogep:xkaHue OK-1
CuenienHoe Teopernueckoe o0yueHue: OK-2
Hacjlel0BaHue 3axonbl T. Moprana. CrenjieHHOe HaclielJ0BaHle FeHOB, HapylleHue cuerienus. Hacnenosanue IK1.1-15
NPHU3HAKOB MPU3HAKOB, CLEIJIEHHBIX C I10JIOM

IIpakTHyeckue 3aHATHSA:

Pemenue 3aau Ha onpesiesieHre BEPOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU

CLIETUIEHHOM HacJeI0BaHUH, COCTaBJIEHUE T€HOTUITNYECKUX CXEM CKPEIMBaHU
Tema 2.6. OcHOBHOe coaep:xkaHue OK-1
3axonomepHocTn | Teopernueckoe o0yueHue: OK-2
H3MEHYMBOCTH N3MeHYnBOCTh NPU3HAKOB. BBl N3MEHUMBOCTU: HACIEACTBEHHAs U HEHACIEACTBEHHAs. 3aKOH OK -4

TOMOJIOTUYECKHX PSAIOB B HaciencTBeHHOU n3meHunBocTy (H.M. BaBunoB). MyranuonHast Teopus K 1.1-15

M3MEHYMBOCTH. Buabl MyTanuii u npuurHbl UX BO3HUKHOBEeHMs. KapuoTumn yenoBeka. HacneacTeHHbie

3a0o0JeBaHMA YeJIoBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HU YenoBeKka. bonesHu ¢ HaciaeICTBEHHOM

IPEIPACIIONOKEHHOCTHI0. 3HAUEHNE MEJUIIMHCKON F€HETUKH B MPEJOTBPAIIEHNH U JICUEHUH

IeHEeTUYECKUX 3a00JIeBaHUI YeloBeKa

IIpakTHyeckue 3aHATHSA:

Pemenue 3a1a4 Ha onpeiesieHre TUIIA MyTallMK [IPH NIEpEIayYe HACIEACTBEHHBIX IPU3HAKOB, COCTABIICHNE

TEHOTUITMYECKUX CXEM CKPELUBaHUS
KonTpoabnas

Ctpoenue 1 pyHKUIHUU OpraHu3mMa
padora
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Pa3nen 3. Teopusi 3BoTIONUH

Tema 3.1. OcHoBHOe coepkaHue 2 OK-2
HUcrtopus TeopeTuyeckoe o0yueHue: 2 OK-4
IBOJIIONHOHHOTO | [Tepssie 3Bosonuontbie kounenmu (K. B. Jlamapk, XK.JI. Broddon). DBomrormonnas teopust U. Jlapsuna. K 1.1-15
yucHuUsl. CuHTeTn4ecKasi TEOpHsl SBOJIIOIIMM U €€ OCHOBHBIE ITOJIOKEHHUS.
MuxkposBoronus MuxkposBomrouus. [lonynsinusa Kak 37€MEHTapHas €AMHULA SBOJOIUU. | €eHETUYECKUE OCHOBBI 3BOJIFOLIUH.

DneMeHTapHbIe (aKTOPHI IBOMIONMU. EcTeCTBEHHBIN 0TOOP — HANIPABISAIOMINN (HAKTOP IBOJIIOLIUH.

BunooOpa3oBanue kak pe3yabTaT MUKPOIBOIIOLUU
Tema 3.2. OcHoBHOe corepkaHue 2 OK-2
Maxkpossosaronusi | Teoperudeckoe o0ydeHue: 2 OK-4
. BosnuknoBenue | Makpossostorus. @opMbl 1 OCHOBHBIE HanpaBiieHust Makpossosoruu (A.H. Cesepiios). [Tytu IK 1.1 -1.5
U pa3BuTHE JOCTIOKEHUs Onosoruyeckoro nporpecca. CoxpaneHue 6MopazHooOpasus Ha 3emie.
H3HM HA 3emie | ['urnoTessl U TEOPHH BO3HUKHOBEHHUS )U3HH Ha 3emiie. [10sBIIeHHE TIEPBBIX KICTOK U UX YBOJOIIHSL.

[TpokapuoTsl u 3ykapuoTsl. [IporcxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX

LIapCTB DYKapHOT
Tema 3.3. OcHoBHOE cojiepKkaHue 2 OK -2
IIpoucxoxaenne | Teoperuyeckoe odydeHue: 2 OK-4
YyesioBeKa — AHTpOIoJIOTHs — HayKa 0 yenoBeke. CucreMaTHuecKoe MonokeHne yenoBeka. CXoACTBO U OTIIMYUS MK 1.1-15
aHTPONOIeHEe3 4eJI0OBEKA C )KUBOTHBIMUA. OCHOBHBIE CTaJUU aHTPOIIOT€HE3a. DBOJIIOLUS COBPEMEHHOTO UEJIOBEKA.

YenoBeueckue pachl U UX €IUHCTBO. BpeMs u IyTH pacceneHusl YeI0BeKa M0 IUIAHETE.

[Tprcnoco0aeHHOCTh YeNoBeKa K pa3HbIM YCIIOBUSM CPEbl
Paznen 4. Jxouiorust 18
Tema 4.1. OcHoBHOe cojiepKaHue 2 OK-1
JKoJI0THYecKue Teopernueckoe o0yueHue: 2 OK-2
(hakTophI N Cpenpbl oOuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIIHASL, TOUYBEHHAs, BHYTPH OPraHU3MEHHAs. OK -7
Cpeabl )KU3HH DU3MKO-XUMUYECKHE OCOOEHHOCTH CpeJl OOUTaHUs OPraHu3MOB. [IpHCIIOCOOIEH S OPraHU3MOB K KU3HH B MK 1.1-15

pasubix cpenax. [TorsTHe 9K0MOrHUecKoro paxkropa. Kimaccudukarms skomornueckux haxropos. [IpaBuiio MK 2.1-22

muHuMmyma FO. JIubuxa. 3akon tonepantHoctu B. llendopaa
Tema 4.2, OcHoBHoOe coep:xaHue 4 OK-1
Iomysiiusi, Teoperuueckoe odydyeHue: 2 OK -2
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coo01ecTBa, DKOJO0rnuecKas XapakTepUCTUKa BUIA U MOMYJISLMHU. DKOJIOTHYECKasi HUIIA BUAA. JKOJIOTHYECKUE OK -7
IKOCHCTEMbI XapakTepucTUku nonyssinun. CoodiecTBa U 3KOCUCTEMBI. brolieHo3 1 ero cTpykrypa. CBs3u MEXITy K 1.1 -1.5

opranuzMamu B 6uoneHose. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI, I[K2.1-22

penyueHTsl. KpyroBopoT BemiecTB 1 MOTOK 3HEPTuH B sKocucteme. Tpodudeckne ypoBHH

IIpakTHYyecKue 3aHATHA:

Tpoduueckue nenu u cet. OCHOBHBIE MIOKA3aTENN SKOCUCTEMBL. broMacca 1 mpoayKius. DKOJIOrHYeCcKre

OUpaMU/Ibl yuces, OuoMacchl U dHepruu. [IpaBuiio mupaMuas! SHEPTUH.

Penrenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/IaHHUH 1O TIEPEHOCY BEIIECTBA M SHEPTHH B

IKOCHUCTEMAX C COCTABIICHUE TPOPUUECKUX [ETeH M MUPaMu] OMOMAaCChl ¥ YHEPTHH
Tema 4.3. OcHoBHOe coepkaHue OK-1
buocdepa - Teopernueckoe o0y4eHue: OK-2
riiodajnbHas Brocdepa — xkuBast 060s0uKa 3emii. Pa3utue npejcrasienuii o 6uocdepe B tpyaax B.1. Bepuasckoro. OK-7
IKOJIOrHYeCcKast O6uactu 6rochepsl U ee KOMIIOHEHTHI. JKUBOE BEIECTBO GHOCHEPHI U €ro QYHKIIUH. IK'1.1-1.5
cucremMa 3aKOHOMEPHOCTH CyIecTBOBaHus Orochepsl. OcobeHHOCTH GHOCheph! Kak TII00aTbHOM 9KOCHCTEMBI. MK 2.1-22

Junamudeckoe paBHOBecue B Orocdepe. KpyroBopoTs! BemecTB # 0MOr€0XMMUYECKHUE IIHKIIBI.

['moGanpHbIe 3K0I0rHYECKHE TPOOIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoBHOe coiepkaHue OK-1
Binsinue Teopernueckoe o0ydyeHue: OK -2
AHTPONOTEeHHBIX | AHTPOIIOreHHbIE BO3/IeHCTBUS Ha Orocdepy. 3arps3HeHUs Kak BUJ aHTPOIIOT€HHOTO BO3AEHCTBHSL. OK -4
(haxkTopos Ha AHTponoreHHsle Bo3ieicTBUA Ha atmochepy. BosneiictBus Ha ruapocdepy. BozaeiictBus Ha mutocdepy. OK -7
ounocdepy AHTpONOreHHbIe BO3/IeHCTBUS Ha OMOTHYECKUE COOOIIECTBa. YTIIYOJIeHHO U3y4Yat0TCsl OTXO/bI, CBS3aHHbIE K 1.1-15

C OIpeIeIeHHON TTpodeccueit/crenuaibHOCThIO K 2.1-22

IMpakTHyecKue 3aHATHA:

[TpakTuyeckoe 3anaTue «OTXO0/IbI TPOU3BOJCTBAY

*B ToM unciie npogecCHOHATBHO-OPHEHTHPOBAHHOE COAEePKAHUE PAKTHYECKOI0 3aHATHSA

[Tpaktrdeckoe 3ansTre «OTXOABI MPOU3BOACTBaY». Ha ocHOBE (penepatbHOTO KITaCCH(PUKAITMOHHOTO

KaTaJiora 0TXO0JIOB OTNPEACIISTh KJIacC OMACHOCTH OTXOJIOB; arperaTHOE COCTOSTHHE U (PU3UYECKYIO POpMy

OTXOJIOB, 00pa3yroImuUXCs Ha paboveM MecTe / Ha dTarax MpOn3BOJICTBA, CBS3aHHBIC C ONPEACIICHHON

npodeccueit/crnenuaabHOCThIO
Tema 4.5. OcHoBHOE cojiepKaHue OK -2
Biusinue TeopeTuueckoe odyqenue: OK-4
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COLMAJILHO-
IKOJIOTHYECKHX
¢akTopoB Ha
310pOBbe
YyeJ0BeKa

3I0pOBBE U €T0 COCTAaBIAIOIINE. DaKTOPEIL, OJOKATENBHO U OTPULIATEIBHO BIUSAIONINE HA OPTaHU3M
yenoBeKa. [Ipobiema TeEXHOreHHBIX BO3AEUCTBUN Ha 37J0POBbE YEIIOBEKA (JIEKTPOMAarHuTHBIE OIS,
ObITOBasI XUMUS, U30BITOYHBIE ITYMBI, paJidalis U T.11.). AJlanTanus opraHiu3mMa 4ejioBeka K (hakropam
oKpykatomien cpeasl. [IpuHIubEl hopMUpoBaHUS 310pOBbEcOEpEraronero nopeaeHus. Ousnueckas
AKTUBHOCTb U 3/J0pOBbE. bUOXMMHUECKHE aCTIEKThl palliOHAILHOIO TMTaHUs

JlaGopaTopHble 3aHATHSA:

JlaboparopHas paboTa Ha BBIOOD:

1. JlaboparopHas pabota «YMCTBEHHAs paOOTOCIIOCOOHOCTHY
OBaieHre METOIaMu OIpEIeIICHHs TOKa3aTeNleil yMCTBEHHOM paboTOCTIOCOOHOCTH, OOBSICHEHHE
MOJYYCHHBIX PE3yJIbTaTOB U (POPMYITMPOBAHUE BHIBOJIOB (ITMCbMEHHO) C MCIIOJIb30BAaHUEM HAyUHBIX
MIOHSTHH, TEOPHIA ¥ 3aKOHOB

2. JlaGoparopHas pabota «BnusiHue abuotndeckux GakTOpOB HA YeJIOBEKa (HU3KHE U BHICOKHE

TEMITEPaTYPhI )»

W3yueHre MEXaHU3MOB aJjanTalii OpraHu3Ma 4eJI0BeKa K HU3KUM U BBICOKHM TEMIIEpaTypam H
00BSICHEHHUE MOJYYCHHBIX PE3yJIbTAaTOB U (POPMYITHPOBAHUE BHIBOIOB (ITMCHEMEHHO) C HUCIIOJIb30BAaHUEM
HAay4HBIX [IOHATHI, TEOPUN U 3aKOHOB

*B ToM yncie npogeccHoHAIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHNe Ja00PaTOPHOTO 3aHATHS

B kauecTBe TpUITEPOB CHUKAIONIUX PabOTOCIOCOOHOCTh MCII0JIb30BaTh YCIOBHS OCYIIECTBICHHS
npodeccuoHaIbHOMN NeATETbHOCTH: LIIyM, TEMIIepaTypa, (hu3nyeckast Harpyska u T.J1.

OK-7
IIK1.1-15
I[K2.1-22

KontpoabHasn
padora

Teop CTHUYCCKHUEC aCIICKThI 3KOJIOT'UHU

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE CO/IePKaHMeE (ColepKaHue PHUKJIATHOTO MOTYJIS)

Paszgen 5. buoJsiorus B sKu3Hu

Tema 5.1.
BuorexHosoruu B
JKHU3HHU KAKI0T0

OcHoBHoOe coep:xaHue

TeopeaneCKoe coacpKaHue:

buorexnonorus xak HayKa U MpOnU3BOJACTBO. OcHOBHBIC HaIllpaBJICHUA COBpCMCHHOf/'I OHMOTCXHOJIOTHHU.
Mertoanl ouotexHosoruud. O0bEKThl OMOTEXHOJOTHH. ITHKA OMOTECXHOJIOTHYCCKUX M T€HETUYECKHIX

9KCIICPUMCHTOB. HpaBI/ma MOMCKA U aHaIu3a OMOIKOJIOTHYCCKOM I/IH(I)OpMaI_II/II/I N3 PA3JIMYHBIX UCTOYHUKOB

(Hay4Has U yuyeOHO-Hay4Hasl JUTepaTypa, CpeicTBa MacCOBOM MH(pOpMAINH, ceTh VIHTEpHET U Apyrue)

NIN|>| 00

IIpakTHyeckne 3aHATHSA:

Ketficpl Ha aHam3 HHGOPMALIMK O HAYYHBIX JOCTHKEHHUAX B 00JIACTHU T€HETHUECKUX TEXHOJIOTHIHA,

KJICTOYHOU MHKCHEPHH, TTUIIEBBIX OMOTEXHOIOTHI. 3aluTa Keica: IpeICTaBIeHUEe PE3yJIbTaTOB PEIICHHS

KEMCOB (BBICTYIUICHHUE C TIPE3CHTAIINECH )

OK-1

OK-2

OK -4
K 1.1-15
K 2.1-22
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*B Tom uncie npogeccHoHATbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE MPAKTHYECKOT0 3aHATHS

Tema 5.1 oGs3aTenbHa U1 U3y4EHHSI CTYJCHTaMH BCEX Mpogeccuii/criernaibHOCTeH

Tema 5.2.3. Buomexnonozuu u mexHuuecxkue cucmemvl (01 ykpynHennwix epynn npogheccuil/cneyuanvrocmeti 05.00.00, 4
09.00.00, 10.00.00, 11.00.00, 12.00.00, 15.00.00, 27.00.00)
Tema 5.2.3. OcHoOBHOe colepKaHue 4 OK-1
buorexHoornu IIpakTHyeckue 3aHATHSA: 4 OK -2
H TEXHHYECKHE Pa3Butne OMOTEXHONOTHH ¢ MPUMEHEHHEM TEXHHUYECKUX CUCTeM (OMonHXeHepus, OnonHpopmaTrka, 2 OK-4
CHCTEMBI OMOHMKA) ¥ MX IPUMEHEHHE B KU3HU YEJI0OBEKA, TIOUCK M aHAJIU3 MH(POPMAIIMU U3 Pa3IMYHbIX HCTOYHUKOB K 1.1-15
(HayuyHast 1 yueOHO-Hay4YHas! TUTEPATypa, CPEICTBA MaccoBO nH(popmMarun, cetb IHTepHET U 1pyrue) IK 2.1. - 2.2
Keficpl Ha aHaM3 HHGOPMALIUU O Pa3BUTUU OMOTEXHOJIOTHI C IPUMEHEHHEM TEXHHUYECKUX CHCTEM (I10
rpynmam)
3amura keiica: [IpencraBnenue pe3yabTaToB PEIICHHs KEHCOB (BBICTYIUICHHUE C TTPE3CHTAIIMECH ) 2
IIpome:xkyTounas 2
aTTecTanus no 3a4er
AUCHMILIHHE
Bcero: 72
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3. YCJIOBUSI PEAJTU3ALMUU MTPOrPAMMbI
OBLEOBPA30OBATE/IbHON
ONCUNMINHBI

3.1. TpeGoBaHMSI K MHUHHUMAJIbBHOMY MaTepHaJIbHO-
TeXHU4YeCKOMY 06ecre4yeHHI0

HJ’I?I peainrsanuu nIporpaMmbl IUCHUIITIMHBI €CTh CIICAYIOLICE:

» KabuHeTt «bnonorum», ocHalleHHbIM obopyaoBaHuem: mebenb, AOCKa, men,
HarnagHble  nocobua  (KomnnekTbl  y4ebHbIXx  Tabnuu, naakaTtos),
TEXHUYECKMMU CPeacTBaMM ODOy4YeHUs: KOMMbIOTEP C  YCTPOMCTBAMMU
BOCMNPOM3BEAEHMSA 3BYKA, MY/IbTUMEANA-MPOEKTOP C IKPAHOM.

» MWHMMa/bHbIN Habop ANA NPOBeAEHUNA MPaKTUYECKMX 3aHATUN;

» BMAMOTEKA NO pasgenam v Temam.

3.2. UHopManHOHHOE 0GecnieYeHHe peau3aluy MPorpaMMbl

Jlist peanmzanuu MporpaMMbl OUOTMOTEYHBIN (DOHJI UMEET IeYaTHBIC U JJICKTPOHHBIC
oOpa3oBaTenbHble ¥ WH(GOPMAIMOHHBIE PECYPCHl, PEKOMEHIOBAHHBIC JJIsi HCIIOJIb30BAHUSA B
00pa3oBaTeTLHOM IPOIIECCE.

Ilepeuens yueOHBIX U31aHul, IHTEpHET-DECYPCOB, JIONOJHUTEILHOMN JUTEPATYDDL:

3.1.1. MNepeyeHb OCHOBHOW U A,ONO/IHUTE/IbHOM NUTEPATYPbI:

OcCHOBHAas JIUTEPATYDA:

1. buonorus: yd4eOHMK | TPAKTHKYM JJIs CpeIHero mnpodecCHOHATBLHOTO o0pa3oBaHus /
B. H. Spsirus [u ap.]; nox pegakuueit B. H. Spsirnna. — 2-e u3a. — MockBa: M3naTenscTBo
FOpaiir, 2023. — 378 c.

JlonmoJIHUTENbHAS JIUTEPATYPA:

3.2.2. lnTepHeT pecypchl:

1. Jlans: anekrpoHHO-OMOMoTeuHas cuctema. — URL: https://e.lanbook.com/

2. Tloptan, HOCBANIEHHBIN 3BOJIOIMH YeIoBeka: Nhttps://antropogenez.ru/

3. HayuHo-nomynspHbIil CaliT ¢ HOBOCTSIMH O IOCTHKEHUSIX B COBPEMEHHOMN
OMOJIOTHHU U MEJIUIIMHE U MaTepuajaMy U3 Hay4YHBIX KYPHAJIOB:
https://biomolecula.ru/

4. Baza 3"HaHuU N0 BceM TemMam ouosioruy U meauuuasl: http://medbiol.ru/

5. CallT c MUHH-TIEKIIMSIMU CTICIIHAINCTOB BO BCeX 00yacTsx Hayku. EcThb
OTJICJIBHBIC Pa3/IeIbl O OMOJIOTHH M MEIUITNHE:
https://media.foxford.ru/articles/biology-online

6. bubmuoTtexa MmaTepuaioB, KHUT M Y4€OHUKOB, CTaTEH JJI ITKOJIHHUKOB U

cryaenTos: http://humbio.ru/

Bcst 6uonorus: https://www.sbio.info/

8. DnexTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI 110 OUOJIOTUH:
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-

~
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https://e.lanbook.com/book
https://antropogenez.ru/
https://biomolecula.ru/
http://medbiol.ru/
https://media.foxford.ru/articles/biology-online
http://humbio.ru/
https://www.sbio.info/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru

biologii/?utm source=yandex.ru&utm medium=organic&utm campaign=ya
ndex.ru&utm referrer=yandex.ru

9. DnexTpoHHbIe yueOHUKY 1 OectiaTHbie cepBuchl LECTA!
https://lecta.rosuchebnik.ru/

10. Ennnas koymiekiust U poBIX 00pa3oBaTenbHBIX pecypco: http://school-
collection.edu.ru

4. KOHTPOJIb Y OLIEHKA PE3Y/IbTATOB
OCBOEHMS1 OBLEOGPA30BATE/IbHON
ONCUNMINHBI

KoHTpob 1 olieHKa pe3yabTaToB OCBOEHUS 00I11€00pa30BaTeIbHON AUCIUILIMHBI PACKPBIBAIOTCS
yepe3 AWCHUIUIMHAPHBIC pe3yJbTaThl, HaNpaBiICHHbE Ha (OpMUpOBaHHE OOMMX U
npoeCCHOHATFHBIX KOMIIETEHIIUH 10 pa3/ieiaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepHara.

Oomasn Pazgen/Tema Tun oneHOYHBIX MepONPUATHI
KOMIIeTeH M
K 1.1 - 1.5* Pa3nen 1. Kiaerka — | KontponbHas pabora « MonexkynspHbIi
CTPYKTYPHO- YPOBEHb OpraHU3aIMU )KUBOTO
(yHKIMOHAIbHAS  €IMHHIA
JKUBOT'0
OK 02 buonorus kak Hayka. OOmas | 3amoiHeHHE TaOJIUIBI C OIMCAaHHEM
XapaKTEPUCTHKA KU3HU METOZOB MHKPOCKOMUPOBAHUSA C MX

JOCTOMHCTBAMHU U HECAOCTATKaMM.

3anonHenue Tabauipl «Bkaaa yuyeHbIx
B pa3BUTHE OMOJIOTUM

3anojiHeHUe CPaBHUTEIHHOU TaOJIUIIBI
CXOACTBA U pa3JIMYMil >KMBOTO M HE
JKUBOTO
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https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

OK 01
OK 02
OK 04

CrtpykTypHO-hyHKIIHOHATEHAS
OpTaHHU3aIHs KIETOK

OneHuBaemasi IUCKyccusl IO BOIPOCAM
JIEKIUU

Pa3paboTka MeHTaJbHON KapThl 11O
KJacCU(UKALUU KIETOK M UX CTPOCHHUIO
Ha TpO- M OYKAPHOTHYECKUX U IO
[[apCTBaM B MUHH TPYIIIax

BoimosHeHne U 3amuTa gabopaTopHbIX
pabor:

«CtpoeHue KIIETKH (pactenus,
KUBOTHBIE, TpPUOBI) U  KJICTOYHBIE
BKJIIOUEHUS (KpaxMmai, KapOTHUHOUBI,
XJIOPOIUIACTBI, XPOMOILIACTHI )

[TpakTrueckoe 3ansrtue. [Ipencrasnenue
YCTHBIX COOOIIEHWI C Tpe3eHTanueH,
IIOATrOTOBJICHHBIX 10 MEPCUHIO
HCTOYHHUKOB, PEKOMEHIOBaHHBIX
npero/iaBaTeaeM

OK 01
OK 02

CtpykTypHO-()YHKIIHOHATEHBIC
(aKkTOpBI HACIIEICTBEHHOCTH

@pOHTaNBHBIM  OIPOC
Pazpabotka rioccapus

Pemienne 3amad  Ha  omnpenesieHUE
IIOCJIEI0BATEIbHOCTH HYKJICOTHJIOB,
AMUHOKHCIIOT B HOpPME M B Ciy4ae
WU3MEHEHHUS IIOCJIE0BATEIBLHOCTH
Hykieotunos JJHK

OK 02

OOMeH BellecTB U peBpalleHre
DHEPTUU B KIETKE

@pOHTaIBHBIN OIPOC

3anojiHeHUe CPaBHUTEIBHOU TaOIUIIBI
XapaKTePUCTHK TUTIOB 0OMEHA BEIIECTB

OK 02
OK 04

JKU3HEHHBIA MK KJIETKH.
MuTto3. Meiio3

OO6cyxXaeHne o BOIpocam JISKIUN

P83p3.60TKa JICHTBI BPEMCHU
JKH3HCHHOI'O IIUKJIa

[IK1.1-1.5*
K 2.1,2.2

Pa3znen 2. Ctpoenue /|

(yHKIUHM OpraHu3Ma

Kontponbnas pabora “CrpoeHue u
¢byHKIMK opraHuzma’
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OK 02 Crtpoenue opranuszma OueHuBaemas TUCKYCCHs

OK 04 Pa3paboTrka  MEHTaIbHOW  KapThl
TKaHEel, OpraHoB M CHCTEM OpraHOB
OpraHu3MoB (pacTeHusi, JKUBOTHBIE,
YeJI0OBEK) C KPaTKOM XapaKTepUCTHKOU
ux QyHKIMiA

OK 02 DopMBbl pa3MHOKEHUS OpoHTaTBHBIN OMPOC

OpPraHu3MOB .
3anonHeHue TaOMUIBl C  KpaTKoOU

XapaKTepUCTUKOW U mpumepamu GhopMm
Pa3MHOXKEHHUS OPraHU3MOB

OK 02 OHTOreHes pacreHul, )KUBOTHbIX |Pa3paboTka  JIeHTBI  BpeMEHHM  C
U 4eJIOBEeKa XapaKTepUCTUKOW JTallOB OHTOIE€HE3a
OTAEIBHOM TIPYNIOM JKUBOTHBIX U
YeJI0BEKa 10 MUKPOTpYIIIaM

OK 04

Tect/onpoc

CocraBneHue  KU3HEHHBIX  ITMKJIIOB
pacTeHUd 1O oOTAenaM (MOXOBHUIHBIE,

XBOIICBUIHBIC, MMaropOTHUKOBHU/IHBIC,
FOHOCGMCHHHC,HOKpBHOCGMCHHHe)

OK 02 3aKkOHOMEpPHOCTHU HacnenoBaHus | Pa3paboTka rioccapus
OK 04 @poHTaNBHBIN 0IIpOC
Tect 1o Bonpocam JIeKLIUU

Pemienne 3amau  Ha omnpexaeneHue
BEPOSITHOCTH BO3HUKHOBEHHST
HACJICICTBEHHBIX  [PU3HAKOB  IIpHU
MOHO-, JU-, TOJUTHOPUIHOM |
AHAIM3UPYIOLIEM CKpELIMBAHWH,
COCTaBJICHHE TEHOTHIIMYECKHUX CXEM
CKpELLMBaHUS

OK 01 CueneHHoe HacleI0BaHUE Tect

IMPU3HAKOB

OK 02 PaspaboTka rimoccapus

Pemienne 3amau  Ha omnpezaeneHue
BEPOSITHOCTH BO3HUKHOBEHHUS
HACJIEICTBEHHBIX  IIPU3HAKOB  IIpU
CLEIJIEHHOM HAaCJIEI0BaHUU,
COCTaBJICHUE TE€HOTUIMYECKUX CXEM
CKpEILMBAHUS
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OK 01

3aKOHOMepHOCTI/I HU3MCHYMBOCTHU

Tecr.

OK 02 Pemenne 3amay Ha ompeelicHHE THIIA
MYyTaluu npu nepeaaye
OK 04 . P P
HACJIE/ICTBEHHBIX MIPU3HAKOB,
COCTAaBJICHHUE T'C€HOTHUIHYECKUX CXEM
CKpEIIMBaHUs
Pa3nen 3. Teopus 3BoIouMn Kontposbnas padota “TeopeTuueckue
aCIEKTHI IBOJIIOIUH KU3HU Ha 3emuie”
OK 02 Ucropus 3BOIIOLHUOHHOTO | DpOHTANBHBINA ONIPOC
eHusl. MUKpO3BOJIIOLUSA
OK 04 o P PazpaboTka rimoccapus TepMHUHOB
Pa3paboTka JeHTBI BpeMEHU pPa3BUTHS
ABOJIIOIIMOHHOTO yYEHUS
OK 02 MaxpoaBOIIOIHSL. OnenuBaemas JICKYCCHSL:
OK 04 Bo3HukHOBEHME W pa3BUTHE |MCIOJIB30BaHUE apryMeHTOB,
JKU3HU Ha 3emJie OMOJIOTUYECKOW  TEPMHUHOJIOTMM U
CHUMBOJIUKH ISl IOKA3aTeIbCTBA POJCTBA
OpraHW3MOB Pa3HBIX CHUCTEMATHYECKUX
TPy
Pazpabotka JICHTBI BpPEMEHU
BO3HUKHOBEHHUS U Pa3BUTHs XKU3HU Ha
3emiie
OK 02 [Ipoucxoxaenne  yenoBeka —|DPPOHTAIBHBIN OIIPOC
AQHTPOIOTEHE3
OK 04 P PazpaboTka JICHTBI BpPEMEHU
MIPOUCXOXKICHHS YeTIOBEKa
[IK 1.1 - 15* Pasznea 4. Dxosaorus
[K 2.1, 2.2
OK 01 Dkonoruyeckue HakTopsl U Tect mo skonorudeckuM (pakTopam u
Cpenbl KU3HH cpeaMm KU3HU OPTraHU3MOB
OK 02
OK 07
OK 01 [MTomynstust, cooO1IecTBa, CocraBnenue CXeM KpyroBOpoTa
KOCHUCTEMBI BEIIIECTB, UCTIOJIb3YysI MaTePUAIIbI JICKITUH
OK 02
Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX
OK 07 P PHEHTHD

pacyeTHBIX 3aJaHUl 10  IEPEHOCY
BEIIECTBA U JHEPIMM B DKOCUCTEMAX C
COCTaBJIeHUE Tpo(pUYECKUX Leneil u
nupamul 6MoMacchl U SHEPruu
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OK 01 Bbuocdepa - riobanbHast | O1leHnBaeMast IUCKyCCus

OK 02 IKOJIOTHYECKAsI CHCTEMA Tecr

OK 07

OK 01 BnusiHue aHTpONOreHHBIX Tecr

OK 02 Gaicropos wa Guocepy [TpakTuueckas pabora “OTxoxaml
OK 04 MPOU3BOJICTBA”

OK 07

OK 02 Bnustaue conpanbHo- | OnieHuBaeMast TUCKYCCHUs

OK 04 zggggz:z(:;iiel(;bamop% e Brimonaenue nabopaTopHoii pabOTHI Ha
OK 07 BBIOOD:

"YMmcTBeHHas paboTOCIOCOOHOCTS",

"Bnausaue aOumotmyeckux (hakTOpoB Ha
yejgoBeka  (HU3KME U BBICOKHE
Temineparypsl)”
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[IK1.1-1.5*
[IK21.-22

Pasznen 5. buoJsiorus B JKU3HU

3amura Kelca: MpEICTaBICHUE
pe3yapTaToB peleHus KENCOB
(BBICTYILIEHUE C NTPE3EHTALUEH )

OK 01
OK 02
OK 04

buorexHomorun B KU3HHU
Ka)X10ro

Brimonnenue — keiica  Ha  aHaIW3
UH(POPMALIMU O HAYYHBIX JIOCTHIKCHUAX B
00JIaCTM T€HETHYCCKUX TEXHOJOTH,
KJICTOYHOM  WMHXXCHEPHUH,  IHIICBBIX
OMOTEXHOJIOT U (no rpynmnam),
MPEJICTABIICHUE PE3YJIbTATOB PEIICHUS
KEMCOoB

OK 01
OK 02
OK 04

HpOMbIH_UICHHaH OMOTEXHOJIOTUS

BrimonHnenue  keidica Ha  aHaIM3
uH(popManun 0 pa3BUTHH
IPOMBIIIICHHON OuoTexHomoruii  (1mo
rpynmnam), MpeacTaBlIeHUE Pe3ylbTaToB
pelIeHus KecoB

OK 01
OK 02
OK 04

CoUMaJIbHO-ITHYECKUE  aACIIEKTHI
OHMOTEXHOJIOI M

Boimonnenue — kelfica Ha  aHaAIU3
uHbopMaluu 00 JTHUYECKUX AaCIeKTax
pa3BUTHS OMOTEXHOJIOTHIA (IO TpyIIam),
NPEJCTaBICHUE PE3yIbTAaTOB PEIICHUS
KEWCOB

OK 01
OK 02
OK 04

brnorexHonornm M TEeXHUYECKHUE
CUCTEMBbI

Beimonnenune  kedica  Ha  aHanM3
uHpopmanmu 0 pa3BUTHUSA
OMOTEXHOIOT UM C IPUMEHEHUEM
TEXHUUYECKUX cHucTeM (MO0 TIpymnmam),
MIPE/ICTAaBJICHUE PE3YJIbTaTOB pPELICHUS
KEWCoB

* 3amanms, opmupyromue 1K 1.1 - 1.5 u [IK 2.1, 2.2, BriroyeHBl B yKa3aHHbBIE pa3nensl. [IpencTaBisioT
c000i1 MPaKTHKO-OPUEHTHPOBAHHBIC 3a/IaHMs M KeIChl pa3HbIX ypoBHE# 1 BapuaHToB (oTpaxkensl B KOC u

KUM).




