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Pacemotpero Ha 3acemannn 1K
npenozasareneil 00meobpa3oBaTeIbHbIX AUCIUIIIHH
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[Ipencenarens /'%937 /A.C. HoxwnukoBckast/

Pabouas nmporpamma yueOHOil nucuumimuael OOJ[.05 buonorus paspabotana Ha
OocHOBe TpeboBanmii DenepansbHOrO TOCYJAPCTBEHHOTO  00pa30oBaTEbHOTO
CTaHAapTa cpeaHero obmiero  oOpa3oBaHMs,  YTBEPKIEHHOTO  IMPUKA30M
MunucrepctBa o0pazoBanusi 1 Hayku PD Ne413 ot 17.05.2012 r., npeabsaBiaseMbIx
K CTPYKTYpE, COACpX aHUI U pe3yJbTaTaM OCBOEHUS YYE€OHOW IUCIUIUIMHBI
OJ/.05 buonorus, B COOTBETCTBMU C PexoMeHAalusMd MO OpraHu3aiuu
NOJy4YeHUs:  cpeAHero  obmero  oOpa3oBaHMs B Ipelenax  OCBOCHHS
00pa3oBaTeIbHBIX MPOTPaMM CPEAHETO MPO(EeCCHOHAIBLHOTO 00pa3oBaHus Ha 0asze
OCHOBHOro 001iero o0pa3oBaHusi, C Y4YeTOM TpeOoBaHUN (eaepabHbIX
rOCy/IapCTBEHHBIX O0Pa30BATENbHBIX CTAHAAPTOB M TMOJy4aeMon mpodeccun wim
CIEUUATBHOCTH CPEIHETO TPOPECCUOHAIBHOTO 00pa30BaHUsI.
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1. O0masi xapakrepucTuKa padoydeil nporpaMmbl 0011e00pa3oBaTeIbHOM
aucuunianabl OO1.05 buosorus

1.1. MecTo AMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodgeccHoOHATIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

O6meobpazoBarensHas  auciuiimaa OOJI.05  buomorust  sBisieTcst
o0s3aTeNIbHOW  YacThlo  0OIIE00pa30BaTENbHOTO  IMKIA  00pa30BaTEIbHOM
nporpammel - B coorBerctBUM ¢ DPI'OC CIIO mno  cnenuanbHOCTH
13.02.07 DnextpocHabxeHue.

1.2. lleqiu ¥ muIaHMpPYyeMble Pe3yJabTAThl 0CBOEHHS JUCIIUILIUHBI:

1.2.1. Heab aucHUIIMHBI

ConeprkaHue nporpammbl 0011eo0pa3oBaTeIbHON TUCIUIUIMHEI «bruomorusy»
HaIlpaBJICHO Ha JOCTH)KEHHE pEe3yJIbTATOB €€ H3YyYEHUS] B COOTBETCTBUH C
tpeboBanusimu GI'OC COO ¢ yderoM MNpoPecCHOHAIBHON HaMpaBICHHOCTU
®I'OC CIIO. lenp nzydenus AUCHUILIMHBI «buonorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOy4YaloUMHUCA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3allid >KUBBIX CHUCTEM Ppa3HOr0 paHra © MPUOOPETECHUE YMEHHI
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOILICHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1eNd U3yuyeHus NUCIMILIMHBI «buoiorus» Ha 6a30BOM ypOBHE
oOecrieuynBaeTcs PEIICHUEM CIICIYIONINX 3a/1au:

® OCBOCHHE OOYYArONIUMUCS CUCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHUSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAyKalluX OCHOBOM
1t (OpMHUPOBAHUS TPEJICTABICHUN O €CTECTBEHHO-HAYyYHOW KapTUHE MUDa,
O METOJaX HAyYHOTrO IMIO3HAHUS, CTPOCHHUHU, MHOTOOOpa3HH U OCOOEHHOCTSIX
JKUBBIX CHCTEM pa3HOTO YPOBHS OpPraHU3alldM, BBIAAIOMIUXCA OTKPBITUSX U
COBPEMEHHBIX MCCJIEIOBAHUSX B OMOJIOTHH;

e (¢dopMHpOBaHHE y OOYYAIOIIUXCSl TO3HABATEIbHBIX, MHTEIUICKTYaTbHBIX
U TBOPYECKUX CMOCOOHOCTEN B MpOLIECCE aHadu3a JAHHBIX O MyTAX Pa3BUTHUS
B OMOJIOTMH HAYYHBIX B3IJISJ0B, UACH M MOJIXOJOB K M3YYEHUIO >KMBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHu3alluy;

® CTaHOBJICHHE Yy OOydYaromuxcsi OoO0Imel KyiabTyphl, (DYHKIIMOHAIBLHOMN
IPAaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH M OLICHUBATD SIBJICHUSI OKPY>KAIOIIETO
MHpa KWBOW MPUPOABI HA OCHOBAHMM 3HAHUN U OMbITA, MOJYYCHHBIX IPHU
HM3y4YeHUH OUOJIOTHH;

e (dopMupoBaHue y OOydYaromMXCs YMEHUW WILIIOCTPUPOBATh 3HAUYCHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JIESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUA;



e BocnuTaHuE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM
KUBOU

OpUpPOAbl, HEOOXOIUMOCTH OEpPEKHOTO OTHOUIEHUS K HeW, COOJI0JeHUs
ATUYECKUX HOPM IPHU MPOBEICHUH OUOJIOTUUECKUX UCCIEAOBAHU;

® OCO3HAHHE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JJIS TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

® [pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM KU3HU
JUIS. OLICHKH TOCJIEACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXAKOMIEH
cpene, COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBaHHE U  COOJIIOJIGHUE  MeEp
npodrtakTHKY 3200 IeBaHUH.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMSI 001I€00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco06oe 3Hauenue aucruruinia umeet npu popmupoBanun OK u T1K



HauMenoBanmue u Kojg
KOMIIeTeHIIHH

Ilnanupyemble pe3yJibTaThl

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CHIOCOOBI pereHus 3a/1a4
npoeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTCKCTaM

JIMYHOCTHBIE PE3yNIbTaThl JOJDKHBI OTPakaTh B
YaCTH: TPyAOBOI'O BOCIIUTAHUA:

- TOTOBHOCTh K TpPYAy, OCO3HAaHHE ILIEHHOCTH
MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTh K AaKTHUBHOU JEITEILHOCTHU
TEXHOJIOTUUECKOU
U COLHMAJbHON HaINpaBICHHOCTH, CIOCOOHOCTH

HHUIUHUPOBATH, INIAHUPOBATH U CAMOCTOATCIBHO
BBIIIOJHATDb TaKYH0 JCATCIbHOCTD,

- UHTEpEC K pa3IMYHbIM cepam
poeCCUOHAITLHOMN JICATEIbHOCTH.
MerarnpeameTHbIe pe3yabTATHI JIOJKHBI
OTpaXkaTh:

Ognanenne YHUBEPCATHLHBIMHU y4eOHBIMA
M03HABATENbHBIMU JCHCTBUSIMMU:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

- CaMOCTOSITEITLHO ¢dbopmynupoBaTh u
aKTyaJIM3upoBaTh MpoOIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHICCTBCHHBIﬁ IMPpU3HAK WA
OCHOBaHUSl JJsl CpaBHEHUs, KilaccUu(DUKAIMH U
0000MIeHHS;

- ONpeAensTh LEeNH JAeATeIbHOCTH,
napaMeTpsl

Y KPUTEPUU UX JOCTUIKCHUS,

- BBIBJIAATH 3aKOHOMECPHOCTHU U ITPOTHBOPCUHA
B PacCCMaTPUBAEMBIX SIBICHUSIX;

3aJaBaTb

- BHOCHUTH KOPPEKTUBEI B ACATCIIBHOCTD,
OLCHUBATL COOTBCTCTBUC PEC3YJIbTATOB MLCIIAM,
OLIEHUBATh PHCKH MOCIIECICTBHI ACITEIBHOCTH;

0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJICTh HaBbIKaMH y4eOHO-HCCIIEI0BATEIbCKOM

I[TP6 1. ChopmMupoBaHHOCTh 3HAHWUKA O MECTE M POJIM OWOJIOTHH
B CHCTEME HAay4YHOTO 3HAHUS;(QYHKIMOHAIBHONH TIpaMOTHOCTU
YeNoBeKa ISl PEIICHHUs )KU3HEHHBIX MPOOJIEM.

[1P62.ChopMupOBaHHOCTh ~ YMEHHS  paCKpbIBaTh  COJAEp)KaHHE
OCHOBOIIOJIATAIOIIUX OMOJIOTHYECKUXTEPMUHOB U TTOHATHH: KHU3Hb,
KJIeTKa,  TKaHb, OpraH, OpPraHW3M,  BHJ,  HOIYJSIHS,

IKOCHUCTEeMa,0M01IeH03, Onocdepa; MeTabosn3M (0OMEH BEIIECTB
U IIPEBpalleHUE PHEPIUU), ToMeocTas3(caMoperysnus), OnOCUHTES

Oenka, CTPYKTypHas OpraHu3aIus KHUBBIX CHUCTEM,
JIUCKPETHOCTh,CaMOPETYJISIIHS, CaMOBOCIIPOU3BEICHNE
(pempoaykius), HACJIEICTBEHHOCTb,
U3MEHYUBOCTh,3HEPrO3aBUCUMOCTh, POCT M Pa3BUTHE, yYPOBHEBAS
OpraHHu3aIus.

[IP6 3.ChopMUPOBAHHOCTH YMEHHUSI pacKpbIBaTh COJIEpP)KaHUE
OCHOBOIIOJIATAIOIIMX OMOJIOTMUECKUXTEOPUI U TUIIOTE3: KJIETOYHO,
XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIOUUOHHOW, MNPOUCXOXKICHUS
KU3HUU YEJIOBEKA.

[1P64.ChopMupoBaHHOCTD yMEHUS pacKpbIBaTh
OCHOBOIIOJIAraronre OMOJOrHUeCcKUe 3aKOHbI n3akoHoMepHoCcTH (I
Mennens, T. Moprana, H.M. Basunoa, 3. Tekkens,
®. Mromnepa, K. bopa),rpanuubl MX HOPUMEHMMOCTH K JKHUBBIM
CHUCTEMaM.

[1P65.I1puoOperenrie omplTa MPUMEHEHHS OCHOBHBIX METOJIOB
Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX BOMOIOTHH: HaOII0ICHUS

U OIMCAHUS JKUBBIX CHCTEM, IPOLIECCOB M SIBIEHUI; OpraHu3aluu

WIIPOBEJICHUSI ~ OMOJIOTHYECKOTO  OKCIICPUMEHTAa,  BBIIBIDKCHUS
TUMOTE3, BBISIBICHHUS 3aBUCHMOCTH  MEXIY  HCCIEIyeMBbIMU
BEITUYHHAMH, O0BSICHEHUS MOJTy4EHHBIX pe3yJIbTaToB
u  (opMyIHUpOBaHHS  BBIBOJAOB  CHCIIOJIb30BAHHEM  HAyYHBIX
MOHSITUH, TEOPHUI U 3aKOHOB.

ITP66.ChopMUPOBAaHHOCTh  YMEHHSI  BBIICIATH  CYIICCTBCHHBIE

MPU3HAKU BUPYCOB, KJIETOK MMPOKAPUOTH FYKApUOT; OJHOKIETOUHBIX
M MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJOB, OHOTEOIICHO30B U




U TPOCKTHOH  JESATEIBHOCTH,
paspereHus mpooieM;

- BBISIBJIATH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U

" aKTyaJIM3UPOBATH 3aJav1y, BbIABUTATb TUIIOTC3Y
€e  pelICHUs, HaXOIUThb AapPryMEHTHI s
JI0Ka3aTeIbCcTBA CBOMX YTBEPXKJICHUH, 3a]aBaTh
napaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCHICHUA
3aJaud Pe3yNbTaThl, KPUTUYCCKH OIICHUBATh WX
JOCTOBEPHOCTh, TMPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCJIOBHUSIX;

pa3pabarbiBaTh IUIAaH PEIICHHS MPOOJEMBI ¢
YYETOM aHaJIM3a MMCIONIUXCS MAaTepUaTbHBIX H
HEMaTEepHUaIbHBIX PECYPCOB;

-- YMETh MEPCHOCHUTD 3HAHUSI B TO3HABATEIHHYIO

U IPAKTHUYECKYI0 00J1aCTH KU3HEACSITEIbHOCTH;

- yMeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUTATh  HOBBIC  HJICH,
OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

HaBbIKaMH

npeajiaratb

9KOCUCTEM; OCOOCHHOCTH TMPOLECCOB OOMEHa BEUIeCTB U
MpeBpaIleHs] SHEPTHH B KJIETKE, (POTOCHHTE3A,INIACTUYECKOTO H
SHEPreTHYeckoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUTOJIOTBOPEHUS, PA3BUTHS U PA3MHOKEHUS, WHIUBHIYAITHLHOTO
pa3BUTHs opraHu3Ma (OHTOTEHe3a), OOphOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K cpelie 0OUTaHUs,BIUSHUS KOMIIOHEHTOB 3KOCHCTEM,
AHTPOTIOTEHHBIX W3MCHCHHI
B DKOCHCTEMax CBOEH MECTHOCTH,

KPYrOBOpOTa BEIIECTB M MPEBpaIleHUe YHEPTHH B buocdepe.
[TP67.ChopMUPOBAHHOCTh ~ yMEHHUS MPUMEHSTh  IMOJTYYCHHbIE
3HaHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX IPOIECCOB U SIBJICHUH,
JUISL IPUHSATHS MPAKTUYECKUX PEIICHU B TOBCEIHEBHOM JKU3HU

C 1enbio obecredeHus: 0€30MacCHOCTH CBOETO 3/I0POBbSI U 37I0POBbS
OKPYXAIOIIUX JIIOACH, COONIOACHMSI 370POBOrO0 00pasza KU3HU,
HOPM TpaMOTHOI'O MOBEAECHUSI B OKPYXKAIOIIEH MPUPOJHON CpEIe;
MOHMMAaHHE  HEOOXOAMMOCTH  HWCIHOJB30BaHUS  JIOCTHKEHUI
COBPEMEHHOM OHOJOrMM W OHMOTEXHOJOTUHIJIL PalMOHAIBLHOTO
PUPOJIOTIOIH30BAHUS.

ITP68.ChopMHUpOBaHHOCTh YMEHUS pelIaTh OMOJIOTHYECKUE 3a]a4H,
COCTaBIISITh TEHOTHITHYECKHUE CXEMbI CKPEIIMBaHUS

JUIs  pa3HBIX THUIIOB HACIEJOBAaHUS TPU3HAKOB Y OPTraHU3MOB,
COCTaBJISATh CXEMBI MEPEHOCa BEIIECTB M SHEPrHHM B dKOCHCTEMax
(uenu nmuTaHUs, MUILIEBBIE CETH).

[TP69.ChopMUpPOBAaHHOCT ~ YMEHHM  KPUTHUECKH  OIICHHUBATH
nHpOpMAIMIO  OMOJOTMYECKOTO  COJEPXKAHUS,  BKIFOYAIOIILYIO
TICEBJIOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX MCTOYHUKOB (CpeacTBa
MaccoBoW  HMH(OpMalnMM, Hay4yHO-TIONMYJSpHBIE  MaTepuabl);
HWHTEPIPETUPOBATH ITHUYECKHE ACTIEKTHI COBPEMEHHBIX
HCCIICIOBaHUN B OWOJOTHHM, MEIWIMHE, OWOTEeXHOJIOTHH;
paccMaTpuBaTth riodanbHbIC 3KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH,  (OPMHUpPOBaTH IO  OTHOUIEHHIO K  HHUM
COOCTBEHHYIO MO3HIIHIO.




[TP610. CdopMupoOBaHHOCT, YMEHHH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE W YCTHBIE COOOILICHHS HAOCHOBE OMOJIOTHYECKOM
uHbOpMallMl M3~ HECKOJbKUX  HCTOYHHMKOB,  I'PaMOTHO
HCII0JIb30BATHIIOHSTUIHBIN annapaTr OuoJorun

OK 02. Mcnons3oBaTh
COBpEMEHHBIC CPEICTBA
MOKCKA, aHAJIM3a U
HWHTEPIIPETAINH
nHpopManuu, u
MH(POPMAIOHHBIE
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 3124

JINYHOCTHBIE pe3yJabTaThl JOJKHBI OTpaXkaTb B
4acTH: LIEHHOCTHU HAyYHOT'O ITO3HAHUSA:
-c(hopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKM U OOIIECTBEHHON IPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOEro MecTa
B [IOJIUKYJIbTYPHOM MUDE.

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJI OMOJIOTHH

B CHCTEME HAy4YyHOTO 3HAHWS;(PYHKIMOHAIBHON TI'pPaMOTHOCTH
YeloBeKa JJIs PelIeHuUs KU3HEHHBIX MPoOIeM.
[1P67.ChopMUpPOBAHHOCTb ~ yMEHHUSI NPUMEHSATH  I[OJIYYEHHbIE
3HAHUA JIJIs1 O0BSICHEHHS] OMOJIOrMUECKUXIIPOIIECCOB U SABICHUH, AJIs
IPHUHSTHS TPAKTUICCKUX PEIICHUH B IIOBCEAHCBHON KU3HU

¢ uenbroobecneyeHnss 6€30MacHOCTH CBOETO 3/I0POBbS M 3I0POBBS
OKPY>KaIOIIUX JIFOJIEH, COOTIOACHUA3I0POBOIO 00pa3a KU3HU, HOPM

npodeccuoHaIbHON MeramnpeameTHble pe3yibTaThl JIOJKHBI | TPaMOTHOTO MIOBEICHUS B OKpy’Karomien HIPUPOTHOMN
JEATEIbHOCTH. OTpaXarh: Cpeze;MOHNMaHue HEOOXOAMMOCTH HCIIOIB30BaHHUS JIOCTIKEHUN
Osnanenue YHUBEPCATbHBIMU y4eOHBIMU | COBPEMEHHOM OMOJIOTMM U OMOTEXHOJOTMHMUIA PalMOHAIBHOTO
MO3HABATEIbHBIMA JICHCTBUSIMH: MIPUPOIOTIOITB30BAHHS.
B)paboTa ¢ uHpopmanueit: I1P610. CdopMHpOBaHHOCTE YMEHHUH C€O37aBaTh COOCTBEHHBIE
- BIIQZICTh HAaBBIKAMH TIOJIy9€HHUS WH(POPMAIWH | TUCHBMEHHBIE W YCTHBIE COOOIICHHST HAOCHOBE OMOJIOTHYECKOU
U3 MCTOYHUKOB DPAa3HBIX TUIIOB, CAMOCTOSTEIBHO | MHGOPMAlUM M3  HECKOJBKMX  HCTOYHHMKOB,  I'PaMOTHO
OCYIIECTBIISITh TIOWCK, aHaJHM3, CHCTEMAaTH3aIlUIO | UCIIOJIb30BaThIIOHATHIHBINA anmapar OMoIorun
U MHTEpIpeTanuio HMHOGOpMAIMK  Pa3In4HbIX
BUJIOB U ()OPM TIPEICTABIICHHUS,
- OLEHHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(popmanuu,
€e COOTBETCTBHE IIPaBOBBIM U  MOpPaJbHO-
ATHYECKUM HOpMaM
OK 04.9¢dexTnBHO JIMYHOCTHBIE pe3ynabTaThl JOMKHBI OoTpaxarb B | [IP65.IIpuoOpereHre ombpiTa MPUMEHEHHS OCHOBHBIX METOJIOB

B3aWMO/JIENCTBOBATh U
paboTaTh B KOJUIEKTUBE U
KOMaHJIE.

YacTH: HEHHOCTH HAYYHOI'O MO3HAHUS: OCO3HAHUE
LIEHHOCTH HAay4HOH JAESITEIbHOCTH, TI'OTOBHOCTH
OCYILECTBIATh MPOEKTHYIO U UCCIIEA0BATEIBCKYIO
NesTeNbHOCTh MHUBUyaJIbHO U B TPYIIIIE.
MertanpeameTHbie pe3yNIbTaThI JOJKHBI
OTpaXaTh:

HAY4YHOTI'O ITO3HAaHHA, HUCIIOJb3YEMBIX BOMOJIOTHU: Ha6J'IIO)IeHI/I$I n
OIMMCAaHUA KHUBBIX CHUCTCM, IPOLECCCOB U HBJ'ICHHfI; OopraHu3anun
HUITPOBEACHUA OHOJIOTHTYECKOTO OKCIICPUMCHTA, BBIIBUKCHUA
THUIIOTE3, BBISABJICHUSA 3aBUCHUMOCTH MCKAYUCCIICAYCMbBIMU
BCJIMYMHaMU, 00BACHEHUS IMMOJIYYCHHBIX PE3YJIbTATOB

u  (HOpMyIUpOBaHWS  BBIBOJOB  CHCIIOJIb30BAHMEM  HAyYHBIX

8




OsBnageHue YHUBEPCAITbHBIMH
KOMMYHHKATUBHBIMU JICHCTBHUSIMH:

0) COBMECTHasl 1eATECIbHOCTD:

- TMOHWMAaTh W WCHOJB30BATh MPEUMYIIECTBA
KOMaHJIHOU

Y UHJIUBHUIyaJIbHOU pabOTHhI;

- TPUHUMATh 1IEJTM COBMECTHOH JCSATEIHHOCTH,
OpPraHHU30BBIBATH U KOOPIAWHUPOBATH JCHCTBUS

[0 €€ JOCTHM)KEHMIO: COCTABJIATh IUIaH IEHCTBUH,
pacmpenenarb  pojid €  Y4eTOM  MHEHUU
YYaCTHUKOB OOCYXKIAaTh PE3yJlbTaThl COBMECTHOU
paboThI

MOHATHI, TEOPUI U 3aKOHOB

OK 07.CopeiicTBOBaTH
COXPAHEHHUIO
OKpY’Karolllen Cpeabl,
pecypcocOepeKeHHUIo,
MPUMEHSITh 3HaHUS 00
W3MEHEHUH KJIMMarta,
MIPUHIIMITEI OEPEKITMBOTO
MIPOU3BOJICTRBA,

3¢ (HeKTHBHO AecTBOBATH
B UPE3BBIYANHBIX
CUTYaIUsX.

JIn4HOCTHBIE PE3yNbTAThl JOJIKHBI OTpPa)kaThb B
YacTH: 9KOJIOTUYECKOTO BOCIIUTaHHUS
c(OPMHUPOBAHHOCTh JKOJIOTUYECKOH KYJIBTYpHI,
ITIOHUMAaHHE BIIMSHHS COLMAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE IIPUPOJHOU

U COLMAaJIbHOW Cpeapl, OCO3HAaHHE TII00aIbHOIO
XapakTepa 3KOJIOrMYeCKUX MpoOiIeM;

- IUIAHMPOBAaHHWE M OCYILECTBICHHE NECHCTBUN B
OKpYJKalollled Cpele Ha OCHOBE 3HaHUA Leled
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- AaKTUBHOE HENPUATHE AECHUCTBUM, MPUHOCSIIUX
BpEIl OKPYXaIOIIEH Ccpeae;

- YMEHHME MpPOrHO3UPOBaTh HEOIAronpUATHBIE
9KOJIOTUYECKHE TOCIEACTBHS NPEANPUHUMAEMBIX
JEWCTBUI, IPEIOTBPALLATD HX;

- pacipeHue OTIbITa NeSITeNIbHOCTH
9KOJIOTMYECKOH HalpaBIECHHOCTH.
MertanpeameTHbie pe3yNIbTaThI JIOJKHBI
OTpaxaTh:

OBnanenue YHHUBEpCAIbHBIMU

KOMMYHUKATHBHBIMU HeﬁCTBHHMHI

[TP65.ITpunoOpeTeHne omnpiTa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO MTO3HAHUS, UCIIOJIb3yeMbIX BOMOJIOTHN: HAOIIOICHUS

U OMHUCAHMS XKUBBIX CHCTEM, MPOLIECCOB U SIBICHHIA, OpraHU3aIHH
WIIPOBEJICHUSI ~ OMOJIOTHYECKOTO  JKCIIEPUMEHTA,  BBIIBIKCHUS
TUMOTE3,  BBIABICHUS  3aBUCHUMOCTH  MEXAYUCCIIETyEMBIMU
BEITUYMHAMU, OOBSICHEHHSI IOTYICHHBIX PE3YJIbTAaTOB

U GOpMyTUPOBAaHUS  BBIBOJIOB  CHCIOJIB30BAaHUEM
MIOHSATUN, TCOPUN U 3aKOHOB.
[TP66.ChopMUPOBAaHHOCTh ~ YMEHHS  BBIACNATH  CYIIECTBEHHBIC
MPU3HAKHA BUPYCOB, KJIIETOK MTPOKAPUOTH FYKAPUOT; OJHOKICTOUHBIX
U MHOTOKJIETOYHBIX OpPraHM3MOB, BHUJOB, OHOTEOIIEHO30B U
9KOCHUCTEM;0COOCHHOCTH  TPOIECCOB  OOMEHa  BENMIECTB |
MIpPEeBpAICHUS] dHEPTUHU B KIETKe, (OTOCUHTE3a,INIACTUIECKOTO U

HAayYHBIX

SHEPreTHYecKoro oOMEHa, XEeMOCHWHTe3a, MHTO03a, Meho3a,
OIJIOJIOTBOPEHMSI, PA3BUTHSAM PAa3MHOKEHUS, HWHIUBUIYaJIbLHOTO
pa3BUTHS OpraHu3Ma (OHTOreHe3a), 60phObI

3a CYIIECTBOBAHUE,ECTECTBEHHOI0 0TOOpa, BHA000pa30BaHMUS,

MPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpefe OOWTaHMS,BIUSHUS
KOMIIOHEHTOB IKOCHCTEM, AQHTPOIOTE€HHBIX WU3MEHEHUN
B DKOCHUCTEMAX CBOEH MECTHOCTH,

KpYrOBOpPOTa BEIIECTB M MPEeBpallleHNe SHEPTHU B buocdepe.




0) COBMECTHasl IeATECIbHOCTD:

- TMOHMMaTh W WCHOJb30BaTh NPEUMYILECTBA
KOMaHJIHOU

Y UHJIUMBUIyaJIbHOU pabOTHI;

- TpPUHUMATh 1ETH COBMECTHOH IeATEIHHOCTH,
OpPraHHU30BBIBATE M KOOPIAMHHUPOBATH JEHCTBUS
0 €€ JOCTHM)KEHHMIO: COCTABJIATh IUIaH NEHCTBUH,
pacmpenenarb  pojid  C  Y4EeTOM  MHEHUH
Y4aCTHUKOB OOCYXKIaTh pPe3yNbTaThl COBMECTHOM
paboTHI

[TP67.ChopMHUpPOBAaHHOCT  YMEHUS TNPUMEHATh  IOJTYYCHHBIC
3HaHUS JUIsI OOBSICHEHUS OMOJIOTMYECKUX MPOIECCOB U SIBJICHUH,
JUISL TIPUHATUS MPAKTUYECKUX PEIIeHUN B IMOBCEAHEBHOM KU3HU
C Lenbio obecreueHus: 0€30MacCHOCTH CBOETO 3/10POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOACH, COONIOACHMSI 370pOBOr0 00pasza KU3HU,
HOPM T'PaMOTHOI'O MOBEAEHHUS B OKPYXKAIOIIEH MPUPOJHON CpPEIE;
NOHMMAaHHWE  HEOOXOAMMOCTH  HWCIHOJB30BAaHUS  JIOCTHIKEHUU
COBPEMEHHOW OHMOJIOTUM M OMOTEXHOJOTHH ISl PalOHAIBHOTO
MPUPOIOTIOTB30BAHUS

[IK 1.1.  BbInoaHATH
paboTHI MO0 TEXHUYECKOMY
00CITyKBaHUIO
obopymoBaHus
pacmpenenuTeabHbIX
YCTPOMCTB JIEKTPUUECKUX
MOJACTAHIIMK U CeTeu
HanpsbkeaneM jgo 110
KHUJIOBATT BKJIFOUUTENBHO.

I[IK 1.2. IlpousBomuts
PEMOHT o0opynoBaHus
pacnpeenTenbHbIX

YCTPOMCTB JIEKTPUUECKUX
MOACTAHIIMA U CETeH
HanpsbkeHueM 1o 110
KWJIOBATT BKJIFOUUTENBHO.

JIMYHOCTHBIE PE3yJbTaThl JIOJKHBI OTpa)XkaTb B
JaCTH:

TPYAOBOTO BOCITUTAHHUSI:

— TOTOBHOCTb K TpyAy,
MacTepcTBa, TPYA0Jto0ue;

OCO3HAaHUC INICHHOCTHU

— TOTOBHOCTh K aKTHUBHOW  JEITEIHLHOCTH
TEXHOJIOTHYECKOM u colaabHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh HHHIIMUPOBATD,
IJIJAHUPOBaTh M  CAMOCTOSITEJIbHO  BBINOJHSATH
TAKYIO JIESITENbHOCTD;

— HHTEpEC K Ppa3IM4YHBIM chepam
npodeccunoHaNbHOM e TENbHOCTH.

— DKOJOTMYECKOI'0 BOCITHUTAHMS:

— cpOpMUPOBAHHOCTH 9KOJIOTUYECKOU
KYJIbTYpbl, TOHMMaHHUE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKMX  MPOILIECCOB HAa  COCTOSHHUE
MPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHHE
rI100a7I5HOTO Xapakrepa 9KOJIOTHYCCKUX
npobiuem;

MertanpeameTHbIe pe3yJIbTaThI JIOJKHBI
OTpaxaTh:

OsnaneHne YHUBEpPCAIbHBIMU

KOMMYHUKATHBHBIMU HeﬁCTBHHMHI

[TP65.ITpnoOpeTeHne oOmbpITa NPUMEHEHHS OCHOBHBIX METOOB
HAYYHOTO MMO3HAHMSI, UCTIONIb3YEMBIX B OMOJIOTHU: HAOIIOICHUS

Y OIMCAHUS )KUBBIX CHUCTEM, MPOLECCOB U SIBJICHUI; OPraHU3aLUU U
OpOBEJCHUSI  OMOJIOTMYECKOTO  J3KCHEPHUMEHTA,  BBIIBUKCHHS
TUIOTE3, BBIIBICHHUS  3aBUCHUMOCTH  MEXIY  HCCIENyEMBIMU
BEJTMYUHAMU, OOBSICHEHUSI TOTYYEHHBIX PE3YJIbTaTOB

U (GOpPMYIHPOBaHUS BBIBOJOB C MCIIOJB30BAaHMEM HAay4HBIX
MIOHSATUN, TEOPUN U 3aKOHOB.

[M1P67.ChopMUpOBAaHHOCTh ~ YMEHHUSI  NPUMEHSTh  IOJY4YEHHBIE
3HaHUA Uil OOBACHEHHUS OMOJOrMYECKHX MPOIECCOB M SIBICHUH,
JUISL IPUHATHS PAKTUYECKUX PEIIEHUH B TIOBCEIHEBHOM KU3HU

C LIeNpl0 oOecredeHnsi 0€30IaCHOCTH CBOETO 3/10POBbS U 370POBbs
OKpYKaIOIIMUX JIIOJEH, COONIIOJIEHHsI 310pOBOrO 0o0pa3a KHU3HH,
HOPM TpaMOTHOI'O MOBEAEHUSI B OKPYXAIOIIEH MPUPOJHON CpeJe;
MOHMMaHHEe  HEOOXOJMMOCTH  HCHOJBb30BaHUSA  JOCTHIKECHUH
COBpEMEHHOM OuoMoruu M OWOTEXHOJOTUH MJisi pPalrOHAIBHOTO
MIPUPOAOIOIB30BaHUS.
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- COBMECTHas AEATeIbHOCTb!
- MOHMMAaTh M HCIOJb30BATh MPEUMYIIECTBA
KOMaH/IHOW ¥ MHANBUIYaIbHOH PabOTHI;

- NPUHAMATh ILEJIH COBMECTHOW MAEATENbHOCTH,
OpraHM30BBIBATh M KOOPAMHUPOBATH JICHCTBUS 10
€¢ IOCTH:KCHHUIO: COCTaBIITh ILJIaH JICHCTBHIA,
pacmpeseniaTh  pOIM  C  Y4eTOM  MHEHHH
YYaCTHHKOB OOCYXJaTh PE3yJIbTaThl COBMECTHOU
paboTHI.

OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBUSAMU:

- pabota ¢ nH(pOpMAaIHEi: NCIIOIE30BATh CPEICTBA
UHQOPMAIIMOHHBIX M KOMMYHHMKAIlMOHHBIX
TEXHOJOTMH B PCUICHUM  KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX U OPTaHU3alMOHHBIX 3a1ad C
co0roieHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30macHOCTH, TUTHEHBI, pecypcocOepexeHus,
OpaBOBBIX M OTHYECKUX  HOPM,  HOPM
MH(POPMAIMOHHOM 6€30MacCHOCTH.
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2. CTpyKTYypa u cojiepkaHue 001eo0pa3oBaTeJbHOI I CHUILTUHbI

2.1. O0beM TMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Bux yueOHoit padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrPaAMMBbI 1M CHUIIJIMHBI 72
1.0cHOBHOE coepKkaHue 60
BT. 4.

TEOPETHUECKOE 00yUeHUE 46
71a00paTOpPHBIC 3aHITHS 2
MIPAKTUYECKUE 3aHATHUS 12
1. TlpodeccuoHaATbHO-OPUEHTHPOBAHHOE COJEPKAHUE 12
B T.4.

TEOPETHYECKOE 00yUEHUE 2
71a00paTOpPHBIEC 3aHIATHUS 2
MPAKTUYECKUE 3aHATHUS 8

IIpomexyrounast arrecrauus (AuddepeHIuPOBAHHBIN 324€T)
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2.2. TemaTn4yecKuii IJIaH U cOePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem | Popmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHMHT) 4YacoB | KOMIIeTEHUHH
1 2 3 4

Paszpnes 1. KiieTrka — cTpyKTYPHO-(PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK.02
Buonorus kak TeopeTnueckoe odyueHue: 2
Hayka. O0masi  |CoppemeHHbIe OTpAacin OHOTOTHYECKMX 3HaHMiL. CBA3b OMOIOTMM C APYTHMH HAyKaMH: OHOXHMUS,
XapaKTePUCTHK |Ouodusuka, OMoHWKa, reHoreorpaduss u ap. Pombs u mecto Ouonoruu B (OPMUPOBAHUU COBPEMEHHOM
a JKU3HHU HAyYHO! KapTHHBI MUpPa. Y POBHU OpraHU3aluy KuBoW Martepuu. OOmIas XapaKTepucTUKa KU3HHU, CBOMCTBA

YKUBBIX CUCTEM. XUMHUYECKUI COCTAB KIJIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6 OK. 01
CTpyKTypHO- Teoperuueckoe odyueHue: 2 OK.02
¢byukuuonanbn | Knerounas teopust (T. [lIann, M. lIneiinen, P. BupxoB). OCHOBHBIE MOJI0KEHHSI COBPEMEHHOMN KIICTOYHOM OK. 04
asi opraHu3anusi | teopuu. TUNBI KJIETOYHOM OpraHM3allMM: NPOKAPUOTUYECKUN U dyKapuoTH4ecKuil. OIHOKJIETOYHBIE U
KJIETOK MHOTOKJIETOYHBbIE OpraHu3Mbl. CTpOEHHE MPOKAPUOTUUECKON KIETKH. CTPOEHHE DyKapHOTUYECKON KIIETKH.

Hexknerounsie ¢popMbl sx1U3HU (BUPYCHI, OakTeprodari)

JlaGopaTopHble 3aHATHSA: 2

[Tpuobperenue onbiTa NPUMEHEHHUS] TEXHUKH MUKPOCKOIIMPOBAHUS MPH BBITOJIHEHUH JJaOOPaTOPHBIX PadoT:

JlaGoparopHas

1. JlabGoparophas pabora «CTpoeHHe KIETKU (pacTeHHUs, KUBOTHBIE, TPHOBI) U KJIETOYHBIE BKIFOUEHUS
(kpaxMai, KapOTUHOHIbI, XJIOPOILIACTHI, XPOMOILIIACTHI)»

ITonroToBka MHKpOIpenapaToB, HAOMIOJEHHE C TMOMOIIbI0 MHKPOCKOIA, BBISBICHHUE DPA3IUUMA MEXIY

M3y4aeMbIMU 00beKTaMH, (POpMyYIHpPOBAHUE BHIBOJIOB

IpakTHyecKue 3aHATHS: 2

Bupychsle u 6akrepuanbHbie 3a00neBanus. OOmMe MpUHLIUIBI UCTIOIb30BAHUS JIEKAPCTBEHHBIX BEIECTB.

OcobeHHOCTH TpUMEHEHHs aHTHOMOTHUKOB. IlpeacraBieHue YCTHBIX COOOIIEHUI C Tpe3eHTalueH,

IIOATOTOBJIEHHBIX 110 MEPEYHIO HCTOYHNUKOB, PEKOMEHI0BaHHBIX IPEIN01aBaTEIEM
Tema 1.3. OcHoBHOe coiep:KaHue 4 OK. 01
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CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK.02
¢ynknnoHaabH | Xpomocomuas teopusi T. Moprana. Ctpoenne XxpoMocoM. XpOMOCOMHBINA Ha0Op KJIETOK, TOMOJIOTHYHBIE U
ble (PAKTOPbI HETOMOJIOTMYHBIE XPOMOCOMBI, TalIONIHBINA 1 Juruton b Habop. Hyxiennossie kucnotsr: JTHK, PHK
HACJIeICTBEHHOC | HAXOXJCHUE B KJIIETKE, UX CTpOCHHE U PYHKIMHU. MaTpUUYHBIE IPOLIECCH B KIJIETKE: PEIUTUKaLns, OMOCHHTES
™ Oeinka, perapanus. [ eHeTHUeCKUi KO/ M €T0 CBOMCTBA

IIpakTHYeckue 3aHATHSA: 2

Pemenue 3agau Ha onpezeeHue MOCIEN0BATEIbHOCTH HYKJIEOTHUI0B, aMUHOKHUCIOT B HOPME U B Cilydae

M3MEHEHUS TOCIIeI0BaTeNbHOCTH HyKiIeoTu 0B JTHK
Tema 1.4. OcHoBHoOe coJepkaHue 2 OK.02
O0Omen BemiectB | Teopernueckoe odyueHnme: 2
u npespamenue | [lonstue merabonu3M. ACCUMWISIIMS ¥ AUCCUMWISAIMS — JBE CTOPOHBI MeTa0onu3ma. Tumbel oOMeHa
JHEPruM B BEIIECTB: aBTOTPO(HBIN U reTepoTpOoHBINA, adpoOHBIN U aHa’poOHbIN. [InacTuueckuii oOMeH. doTocuHTE3.
KJIeTKe XeMOCHHTE3
Tema 1.5. OcHoBHOE coep:kaHue 4 OK. 02
Ku3zHeHHbIH Teopernueckoe o0yueHune: 4 OK. 04
LHMKJI KJIeTKH. Knerounelii muxi, ero nepuofsl. MuTO3, €ro craguud W HPOUCXOAAIIME Ipouecchl. buonormueckoe
Muro3. Meiio3 3HaueHue MuTo3a. Meio3 u ero craguu. [ToBenenne xpomocoM B meniose. Kpoccunrosep. buonornuecknii

CMBICJI MeHo3a
Paznen 2. Ctpoenue u GpyHKUMH OPraHuzmMa 20
Tema OcHoBHOE coep:kaHue 2 OK. 02
2.1.Ctpoenne Teopernueckoe odyuenue: 2 OK. 04
OpraHu3ma MHOrok1eTOYHbIE OpraHu3Mbl. B3aMMOCBSA3b OpPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OPIaHU3ME.

I'omeocTa3 opranusma u €ro NoJAepKaHue B MIPOLIECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE coepKaHue 2 OK.02
®opMmbI TeopeTnueckoe odyueHme: 2
Pa3MHOKEeHUs! ®opmbl pasMHOXKEHUsI opranu3mMoB. becrionoe u nonosoe pazmMHoxkeHHe. Buipl 6ecronoro pa3MHOKEHHUS.
OpraHu3mMoB ITonoBoe pa3zMHOkeHue. ['ameroreHes y X uBOTHbIX. CnepmartoreHe3 u ooreHe3. CTpOeHHE IOJIOBBIX

KJ1eToK. OII010TBOPEHUE
Tema 2.3. OcHoOBHOE coep:kaHue 2 OK. 02
Onrorenes Teopernyeckoe o0yueHue: 2 OK.04
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pacTeHmuii, NunuBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOTEHE3 W ero craauu. [1ocTaMOpHOHANBHBIN IMEpPHO/I.
*KMBOTHBIX H Craguy TOCTIMOPHUOHATLHOTO PAa3BUTHS y JKUBOTHBIX M deloBeka. IIpsMoe W HempsiMoe pa3BHTHE.
YyeJsioBeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHUN
Tema 2.4. OcHoOBHOE co/iep:KaHue OK. 02
3akonomepHocT | Teopernuyeckoe o0yvyeHHe: OK.04
U HacjieAoBaHusA | OCHOBHbIC TOHATUS TEHETHKW. 3aKOHOMEPHOCTHM oOpa3oBaHus ramer. 3akoHsl [. Mengens
(MOHOTHOpPHTHOE ¥ TOJUTHOPHUIHOE CKpelIuBaHue). B3anMmoaeiicTBrie reHoB
IIpakTuyeckue 3aHATHSA:
Pemenue 3amad Ha ompejelieHue BEPOSTHOCTH BO3HUKHOBEHHUS HACICACTBCHHBIX NMPHU3HAKOB MPU MOHO-,
TI1-, TOMTHOPUIHOM M aHATH3UPYIOIIEM CKPELIMBAHUU, COCTABICHNE TeHOTUITMYECKUX CXEM CKPEIIUBAHUS
Tema 2.5. OcHoBHOE co/iep:KaHue OK.01
Cueniennoe TeopeTnueckoe odyueHue: OK.02
HacjieaoBaHue 3akonbl T. Moprana. CuenjeHHOe HacJleIOBaHHE TE€HOB, HapylleHue crerienus. HacnemnoBanue
NMPU3HAKOB MIPU3HAKOB, CIICTTICHHBIX C MTOJIOM
IIpakTHYecKkHe 3aHATHSA:
Pemenne 3amau Ha omnpeneneHHe BEPOSTHOCTH BO3HUKHOBEHUS HACIEICTBEHHBIX MPHU3HAKOB MPHU
CIIETJIEHHOM HAaCJIeIOBAaHUU, COCTABICHNE TeHOTUITMUECKUX CXEM CKPEIINBaHuUs
Tema 2.6. OcHoBHOE coep:kaHue OK.01
3axonomepHocT | Teoperuyeckoe o0yyeHue: OK.02
M M3MEHYMBOCTH | VI3MEHYHMBOCTh IPU3HAKOB. BuUAbI W3MEHYMBOCTU: HACJIEACTBEHHAs M HEHACIEACTBEHHAs. 3aKOH OK.04
TOMOJIOTMYECKUX PsIOB B HaciencTBeHHoW wu3MeHunBoctd (H.M. BaBunoB). MyranuonHas Tteopus
W3MEHUYMBOCTH. BHIbl MyTanuii ¥ mpu4uHBl UX BO3HHMKHOBeHMs. Kapuotum yenoBeka. HacrnenctBeHHBIC
3a0oneBaHus 4yenoBeka. ['eHHbIE M XPOMOCOMHBIE OOJE3HU deloBeKa. bolle3HH ¢ HacIeICTBEHHOM
MIPEIPacIIOIOKEHHOCTHI0. 3HAUeHNE MEAUIIMHCKOW TeHETHKHU B MPEAOTBPAILICHUH U JICUSHUU TeHETUIECKUX
3a00J1€BaHU YEIIOBEKA
IIpakTHYeckHne 3aHATHSA:
Pemenwue 3aay Ha ompe/elieHe THIIA MYTAIMK TIPH Iepeade HACISACTBCHHBIX MPU3HAKOB, COCTABIICHUE
TeHOTUITUYECKHUX CXEM CKPEIIMBAHUS
Paznen 3. Teopusi 3Bo/1ounu
Tema 3.1. OcHoBHOe coiep:KaHue OK. 02
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Hcropus TeopeTnueckoe o0yueHue: 2 OK.04
3B0IONMOHHOrO0 | [lepBrie aBomonnonnbie kounenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonnonnas teopus Y. JlapBuHa.
y4eHusl. CuHTeTn4ecKas TeopHs HBOJIOIUH U €€ OCHOBHBIC TTOJI0KEHUSI.
MuxposBouaroun | MukposBomtonus. [lomynanus kak sneMeHTapHas €AMHUIIA BOJIONUU. ['eHeTHYeCKre OCHOBBI 3BOJIOLUH.
| DOnemeHTapHble (aKTOpbl SBOMIONMH. EcTecTBeHHBI 0TOOp — HampaBiAOMUNA (aKTOp SBOIIOLUU.

Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOLIUU
Tema 3.2. OcHoBHOE coep:kaHue 2 OK. 02
Maxkpossoioun | Teopernueckoe o0yueHnmue: 2 OK.04
fl. MaxkposBomtorusi. @opmbl U OocHOBHbIe HampaBieHus wmakposBomounu (A.H. CesepuoB). Ilytu
Bo3sHukHOBeHME | qocTKeHUs Orooruueckoro nporpecca. Coxpanenue 6uopa3Hoodpasus Ha 3emie.
U pa3BHUTHE ['umoTte3bl ¥ TeopuM BO3HMKHOBEHMS >KM3HM Ha 3emiie. [losiBleHHe MEpBBIX KIETOK M HX HBOJIIOLIHSL.
sKU3HM Ha 3emute | [IpokapuoThl ¥ dYKapuOThL. [IpOMCXOXIEHHE MHOTOKJICTOYHBIX OPraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX

[ApCTB 3YKapuOT
Tema 3.3. OcHoBHOE coep:kaHue 2 OK. 02
IIpoucxoxnenne | Teopernueckoe odyueHnmue: 2 OK.04
yeJi0BeKa — AnTpomnonoruss — Hayka o yenoBeke. CucreMaTHueckoe MOJOkKeHue dvenoBeka. CXOACTBO M OTIMYUS
aHTponoreHe3 YeJI0BEKa C )KUBOTHBIMU. OCHOBHBIE CTAJMM AaHTPOIIOTeHe3a. DBOIIOIHS COBPEMEHHOTO YeJIOBEKa.

YenoBeueckue pachl U X eTUHCTBO. Bpems u myTH paccenenus yenoseka 1o mianere. lIpucnocobiaeHHOCT

YeJIOBEKA K Pa3HbIM YCIOBHUSAM CpEJIb
Pa3nes 4. dxoorus 20
Tema 4.1. OcHoOBHOe coiep:KaHue 2 OK.01
Ixosornyeckue | Teopernueckoe odoydeHnue: 2 OK.02
(pakTOpbI M Cpenpl oOuTaHMsI OPraHU3MOB: BOJIHAS, HA36MHO-BO3/IyIIIHAsA, TOYBEHHAs, BHyTpUOpranu3MeHnHas. duzuko- OK.07
cpeabl ;KM3HH XUMUYECKHe 0COOEHHOCTH cpeji oouTaHust opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B Pa3HBIX

cpenax. Ilonstue »skonoruueckoro ¢akropa. Knaccudukanus oskonornyeckux ¢akropon. IIpaBuio

vmuanmyMma 1O, JInbuxa. 3akon TonepantHoctu B. lendopna
Tema 4.2. OcHoBHOeE coiep:KaHue 4 OK.01
Homyasiums, TeopeTuueckoe od0yueHnue: 2 OK.02
coo0uiecTBa, DKOJIOTHYECKas XapaKTEPUCTHKA BHAA M MOMYJISAIHAH. JKOJOTHYECKas HHIIA BHIA. JKOJOTHYECKUE OK.07
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IKOCHCTEMBI XapakTepucTuku mnomynsiuuu. CoolliecTBa W 3KOCUCTeMbl. buoneno3 u ero crpykrypa. CBsS3M MeXIy

opranuzMamu B OuorneHo3e. CTPYKTypHbIE KOMIIOHEHTHI SKOCHCTEMBI: MPOAYIEHTHl, KOHCYMEHTHI,

penyuenTsl. KpyroBopoT BEIecTB ¥ MOTOK 3HEPTUH B dKocucTeme. Tpoduueckie ypoBHH

IIpakTuyeckue 3aHATHS:

Tpoduueckue nenu u cetu. OCHOBHBIE MOKa3aTeNln dKocUcTeMbl. broMacca U npoayKkuusa. DKOJIOrHuecKre

MUpaMHJIbl Yucell, OuoMacchl u 3Hepruu. [IpaBuiio nupaMuibl SHEPTUH.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 33JaHUN IO TEPEHOCY BEIIECTBA W OSHEPrHUH B

HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKHX IETIeH U MUpaMul OMOMacChl U YDHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue OK.01
Buocdepa - Teopernueckoe o0yueHue: OK.02
rJ100a1bHas buocdepa — xxuBas obonouka 3emnu. Pazputue npenacrasienuii o 6nochepe B Tpynax B.U. Bepuanckoro. OK.07
akojgoruyeckass | OGmactu 6uochepsl U ee KOMIIOHEHTHI. JK1BOe BemecTBo Ouocdepsl U ero PyHKIUU.
cucreMa 3aKOHOMEPHOCTH CcyllecTBOBaHUS Ouocdepbl. OcoOeHHOCTH OuOochepbl Kak TI00aTbHOW 3KOCHUCTEMBI.

JluHamudeckoe paBHOBecHMe B Ouocdepe. KpyroBoporel BemiecTB W OMOTEOXMMHYECKHE LIUKJIBI.

['mobGanbHBIE HKOIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHOE coep:kaHue OK.01
Bausinue Teopernueckoe o0yueHnue: OK.02
AHTPONMOrEeHHBIX | AHTPONOIeHHbIE BO3JeHcTBUA Ha Ouocdepy. 3arps3HEHUs Kak BUJA AHTPOIOI€HHOTO BO3JCHCTBHUS. OK.04
(paxkTopoB Ha AHTpomnorenHsle Bo3jeiicTBus Ha atMoctepy. BosaeiictBus Ha runpocdepy. BosaelicTBus Ha nutocdepy. OK.07
ouocdepy AHTpPOIOreHHEBIE BO3IENHCTBUS Ha OMOTHYECKUE COOOIIECTBA. YTIIYOJIEHHO H3Yy4alOTCsS OTXOIbI, CBI3aHHbIE IK 1.1, I1IK 1.2.

C OTpeeIeHHOM npodeccreit/crenualbHOCThIO

IIpakTHYeckHne 3aHATHSA:

[TpakTuyeckoe 3ansaTHe «OTXOABI IPOU3BOACTBAY

*B ToM uHciie npodeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue MPAKTHYECKOr0 3aHATHS

IIpaktuyeckoe 3ansaTHEe «OTXOABI NPOM3BOACTBa». Ha ocHOBe (denepanbHOro KiacCUpUKAIMOHHOTO

KaTajora OTXO0JI0B ONPENENITh Kacc OMAacCHOCTU OTXOJO0B; arperarHoe COCTOsiHME U (u3HUecKyio Gpopmy

OTXOJIOB, O0Opa3yroOIIMXCsi Ha pabodyeM MecTe / Ha JTamax MPOW3BOJICTBA, CBA3AHHBIC C OIMPEACICHHOU

npodeccueit/cnenuaibHOCTbIO
Tema 4.5. OcHoOBHOE coep:kaHue OK.01
Baunsinne TeopeTnueckoe o0yueHue: OK.02
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COLMAJILHO- 310poBee U ero cocrapisiromue. MakTopbl, MOJOKUTEIBHO M OTPULATENBHO BIUSIOIIME HAa OPraHU3M 6 OK.04
skoJormuecknx | desoBeka. IIpobGiieMa TEXHOTEHHBIX BO3JIECUCTBUI Ha 3/J0pPOBbE YEIOBEKa (DJIEKTPOMArHUTHBIC OIS, OK.07
dakTopos Ha ObITOBas XUMu, W30BITOYHBIC IIyMBI, paJdanis W T.I.). AJanTtanus OopraHu3Ma 4eloBeka K (akTopam IIK 1.1, [IK 1.2.
SMOPOBBE okpyxatomen cpenbl. Ilpunnumnsl GopMupoBanus 310poBbecOeperaroniero mnoBeAceHus. DPusnueckas

AKTUBHOCTH U 3JI0POBbE. BHOXMMUYeCKHe aclieKThl pallMOHAILHOTO TTUTAHUS
aeiaoseKa JlaGopaTopHbIe 3aHATHSA: 2

JlabopaTopHas paboTta Ha BEIOOP:

1. Jlaboparopnas paboTa «YMCTBEHHasI pabOTOCIIOCOOHOCTHY

OBnameHne MeETOAaMH ONPEICIICHUs TIOKa3aTelied yMCTBEHHOW paboTOCIOCOOHOCTH, OOBSICHCHHE

MOJTyYCHHBIX PEe3yAbTaToB W (OPMYIHMPOBAHUE BHIBOJOB (IMMHMCHMEHHO) C HCIOJIB30BAHUEM HAyYHBIX

IIOHATUI, TEOPU U 3aKOHOB

2. JlabGopatopHasi paborta «BnusHue abuoTndeckux (HakTOPOB Ha 4YelloOBeKa (HU3KHE M BBICOKHE
TEMIIEpPaTypPhl)»

W3yueHne MexaHM3MOB ajanTallid OpraHM3Ma 4YellOBeKa K HU3KMM U BBICOKUM TEeMIIepaTypam H

OOBSICHEHUE TOJIyYEHHBIX PE3YJIbTaTOB U (OPMYIMPOBAHUE BBHIBOJOB (IMMCBMEHHO) C HCIIOJIb30BAaHHEM

HAyYHBIX TIOHSATUN, TEOPHUI U 3aKOHOB

*B ToM uHciie nIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/lep:KaHue J1a00paTOPHOI0 3aHATHS 2

B KkadecTBE TpPUITEPOB CHWKAIOMMX pPabOTOCTIOCOOHOCTh WCIOJIB30BATh YCIOBHS OCYIIECTBIICHHS

npoeCCHOHATTFHOM IeATEIFHOCTH: IIIyM, TeMIepaTypa, Gu3ndeckas Harpy3Ka u T.1I.
IpodeccuonanbHO-OpMEeHTHPOBAHHOE co/lep:KaHue (Co/Iep:KaHue MPUKJIATHOTO MOTYJIA)
Pa3pnen 5. buoJiorusi B :Ku3HM 8 OK.01
Tema 5.1. OcHoBHOE cogepkaHue 4 OK.02
BuorexHosorun | Teoperuueckoe comepKanue: 2 OK.04
B JKH3HH BrorexHomorus kKak Hayka W TPOM3BOJACTBO. OCHOBHBIE HAINPABIEHHS COBPEMEHHON OHOTEXHOJIOTHH. 2 OK.07
Ka’kK/10r0 Metonel OuoTexHONOrMH. OOBEKTHl OMOTEXHOJOTMH. JTHKA OWOTEXHOJOTMYECKMX M T'€HETHYECKUX IK 1.1, ITIK 1.2.

sKcnepuMeHToB. [IpaBuia moucka u aHanusza OMO’IKOIOrHYECKON MH(OPMAIMK U3 PA3INYHBIX HCTOUHUKOB

(Hay4Has 1 yueOHO-Hay4YHas JIUTEepaTypa, CpeCTBA MAacCOBOI HH(popMaIiH, ceTh HTepHeT u apyrue)

IpakTHyecKne 3aHATHS: 2

Keiicbl Ha ananu3 WHPOpPMAIUU O HAYYHBIX JOCTIDKCHUSX B OO0JIACTH TEHETUYECKUX TEXHOJOTHH, 2

KJICTOYHOW MH)KEHEPHUH, MUIIEBBIX OMOTEXHOJIOTHI. 3aluTa Kelca: MpeCTaBICHUE Pe3yIbTaTOB PEIICHUS
KeICOB (BBICTYIUICHHE C MPE3EHTAIIEN)
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*B Tom 4yuncie npogecCHOHATBHO-OPHMEHTHPOBAHHOE COJleP/KaHNe NPAKTHYECKOr0 3aHATHSA

Tema 5.2
buorexHogoruun
B
NPOMBILIEHHOC
™

OcHoBHoOe coepkaHue

IIpakTuyeckue 3aHATHS:

PazButue npoMbIlUIEHHOW OMOTEXHOJOIMH M ee INPUMEHEHHE B JKM3HM YeJIOBeKa, MOMCK M aHalu3
nHGOpMalMK U3 Pa3IUYHBIX MCTOYHUKOB (HaydHas M y4eOHO-Hay4Has JHUTepaTypa, CpelCTBa MacCOBOM
nHdopmanuu, cetb UHTEpHET U 1pyrue)

Keticpl Ha ananu3 nHGOpPMALIUK O PA3BUTUU MPOMBIIUICHHOW OMOTEXHOJIOTHIA (TI0 TpyIIam)

NN

3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3CHTAIMEH )

OK.01
OK.02
OK.04
OK.07

IIK 1.1, IIK 1.2.

IIpome:xyToyHast arrecTanus B ¢popMe 1udppepeHIIUPOBAHHOIO 3a4eTa

Bcero:

72
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3. YcJ0Bus peau3alniu NporpaMmsl 001eodpa3oBaTebHOH TUCHUILIHHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecne4eHn 10

Peanuzanus mnporpaMMbl JAMCHMIUIMHBL TpeOyeT Hamuyus Y4eOHOTro
KaOWHETa eCTeCTBEHHO-HAYYHBIX JMCUUILUINH, OCHAIIEHHOTO C COOTBETCTBUHU C
npuioxenuem / OOIL.

3.2. MudopmanuonHoe odecrnedenne 00ydeHust

Jist  peanmuzanmum  mporpaMMbl  OMOIMOTEUHBIH (HOHI 0O0pa3oBaTEILHOM
OpraHW3allid JOHKCH UMETh MEeYaTHBIC W/UTU DJCKTPOHHBIE 00pa30BaTEIbHBIC H
WH)OPMAITMOHHBIC  PECYpChl, PEKOMEHJOBAHHBIC JUIsI  HMCIOJB30BaHUS B
00pa30BaTEeNHFHOM IPOoIIecce, HE CTapIiie MATH JIET C MOMEHTA U3/IaHus.

3.2.1 OcHoBHas y4eOHAas1 JIUTEPATypa

1. AradonoBa, 1. b. buonorus: 6a3oBbiii ypoBenb : yueOnuk / U. b.
AradonoBa, A. A. Kamenckuii, B. . CuornazoB. — Mocksa : [IpocBenienue,
2024. — 271 c. — ISBN 978-5-09-113524-4. — TekcT : 35mekTpoHHbIH // Jlanb :
ANIEKTPOHHO-O0nOmoTeunas cuctema. — URL: https://e.lanbook.com/book/409217

2. Aradonosa, U. b. buosnorus: 6a30Bblii ypOBEHB: MPAKTHKYM : y4eOHOE
nocobue / U. b. Aragonosa, B. 1. CuBorna3zoB. — Mocksa : IIpocsemenue, 2024.
— 112 ¢. — ISBN 978-5-09-112641-9. — Texkct : amekTpoHHsbIH / Jlaub :
3NIeKTPOHHO-OnOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/409214

3.2.2 lonosiHUTEILHAS YUeOHasl JIUTepaTypa

1. buonorus: 10-i knacc: 6a30BbIi ypoBeHb : yueOHUK / B. B. [laceunuk,
A. A. Kamenckuii, A. M. Pybuos [u ap.] ; nox penakuueii B. B. Ilaceunnka. — 5-
¢ usn., crep. — Mocksa : Ilpocsemenue, 2023. — 223 ¢. — ISBN 978-5-09-
103624-4. — TexcT : aneKTpoHHbIH // JlaHb : 2IEeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/334994

2. buonorus: 11-i kiacc: 6a30Bbii ypoBeHb : yueOHuk / B. B. [laceunuk,
A. A. Kamenckuii, A. M. Pybuos [u ap.] ; mox penakiueii B. B. Ilaceunnka. — 5-
¢ usn., crep. — Mocksa : Ilpocsemenue, 2023. — 272 ¢. — ISBN 978-5-09-
103625-1. — TexcT : anekTpoHHbIH // JlaHb : 2MEeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/334997

3. Mupkun, b. M. Dxonorust : 10-11-e kmaccel : 6a30BbI YpPOBEHH :
yueOHuk / b. M. Mupkun, JI. I'. Haymosa, C. B. Cymaroxun. — 9-e usz., crep. —
Mockaga : IIpocsemienue, 2023. — 399 c¢. — ISBN 978-5-09-110495-0. — Texer :
ANEKTpOHHBIN //  Jlanb : 2JIeKTpOHHO-OMOiMoTeuHass cucrtema. — URL:
https://e.lanbook.com/book/360833

4. OOyxoB, J. K. buonorus: xjaeTku W TKaHH : y4eOHOE mMocoOue s

CPEIHETO po¢eCCHOHAIBHOTO obOpazoBaHus / J. K. O6yxos,
B. H. KupunenkoBa. — 3-e¢ u3z., nepepab. u momn. — Mocksa : M3gaTenbcTBoO
FOpaiit, 2024. — 358 ¢. — (Ilpodeccuonanpnoe obpazosanue). — ISBN 978-5-
534-07499-4. — Texcrt : snexktpoHHBIA // O6pa3oBarenbHas Tuiargopma FOpait

[caiiT]. — URL.: https://urait.ru/bcode/540822
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5. Jlanmmxkas, T. B. buomorus. TecTsl : yueOHOE mocoOWe i CPEIHETro

npodeccuoHanbHoro oodpazopanus / T. B. Jlanumkas. — Mocksa : M3naTenbcTBo
FOpaiit, 2024. — 40 c. — (IIpodeccuonansnoe obpazopanue). — ISBN 978-5-
534-14157-3. — Tekcrt : snexktpoHHbI // OOpa3zoBarenbHas 1uiatrgopma FOpait

[caiiT]. — URL.: https://urait.ru/bcode/543964
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4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

AUCHUIIJINHBbI

KoHTposib M o11eHKa pacKphIBAIOTCS Yepe3 TUCHUIIITMHAPHBIC PE3YNIbTATHI,
YCBOCHHBIC 3HAHUSI U MPUOOPETEHHBIEC CTYJCHTAMU YMEHWsI, HallpaBjcHHbIC Ha
dbopmupoBaHre 00IUX U MPOGECCUOHATBHBIX KOMIIETEHIUH.

Koa u HauMeHOBaHHE

Pazgen/Tema

(I)OpMLI H METOAbI

¢hopmupyembIx KOHTPOJISA M OLIEeHKH
KOMIeTeH Ui pe3yJ1bTaToB 00y4eHHs
OK. 01 P1, Temsr 1.2, 1,3, 1,4,
Bribupate cnoco6sl pemenus | P 2, Temsr 2.5, 2.6
3aja4 npodeccuonanshoit | P4, Tembi4.1, 4.2, 4.3, - YCTHBIU OIpPOC;
JESTCIIBHOCTH 4.4 (m-o/c) - (ponTanBHBII
MIPUMEHUTEIBHO K pa3audHbiM | P 5, Temsr 5.1 (1m-o/c), oI1poC;
KOHTEKCTaM. 5.2 (m-o/c) - NHCBMeHHBIH OTpOC
- OlIEHKa

OK. 02

Hcnons30BaTe  COBPEMEHHBIE
CpeACTBa IOMCKA, aHAIW3a U
UHTEpIpeTanuy HHHOPMAIIHH,

P1,Temer1.1,1.2,1,3,1,4,1.5
P2, Temnr 2.1,2.2,2.3,2.4,
2.6

P 3, Temsr 3.1, 3.2, 3.3;

2.5,

n nHpopmarmonnsie | P 4, Temo1 4.1, 4.2, 4.3,
TEXHOJIOTHH JIsI BBITIOJTHEHUS 4.4(m-o/c), 4.5(m-o/c)
3a/1a4 npodeccuonanbaoi | P 5, Temsr 5.1 (1m-o/c),
JESTCIILHOCTH. 5.2 (m-o/c)

OK. 04 P 1, Temsr 1.2, 1.5;
DddexTuBHO P2, Temr1 2.1,2.3,2.4,2.6
B3aNMOIEHCTBOBATH u | P3, Temsr 3.1, 3.2, 3.3

pa6OTaTL B KOJJICKTHBEC H
KOMaHJEC.

P 4, Temsr 4.4(11-0/c), 4.5(11-0/c)
P 5, Tems 5.1 (m-o/c),
5.2 (m-o/c)

OK. 07
CopelicTBOBaTh  COXPaHEHHIO

OKpYyKaroleun Cpenpl,
pecypcocOepexeHHIo,

PUMEHSITh 3HAHUSA 00
U3MEHEHUU KJIMMarTa,
MIPUHIUIIBI OepexIINBOro
IPOM3BOJICTBA, I(P(PEKTUBHO

JIECTBOBATh B YPE3BBbIYANHBIX
CUTYyalHsX.

P4, Temr1 4.1,4.2,4.3,
4.4(m-o/c), 4.5(m-o/c)
P 5, Tems 5.1 (m-o/c),
5.2 (m-o/c)

MPAKTHYECKUX padoT
- OlIEHKAa TECTOBBIX
3aJaHuM;

- OIICHKA
71a00paTOPHBIX pabOT
- HaOMOACHUE
3aX0JIOM BBITTOJTHCHUS
WHIMBUTyaJIbHBIX
MIPOEKTOB U OIEHKA
BBITIOJTHCHHBIX
MIPOEKTOB
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IIK 1.1. BemonHATs paOOTHI

no TEXHUYECKOMY
00CITy>)KHBaHUIO
000pyI0BaHUs
pacrpeenuTenbHbIX
YCTPOMCTB AIEKTPUYECKUX
MOJCTaHIINI u cerei
HaIpsHKEHUEM o 110

KUJIOBATT BKJIFOUUTENBHO.
I1K 1.2. ITpou3BOoaUTh PEMOHT
000pyT0BaHUS

pacrpeenuTebHbIX
YCTPOICTB AIEKTPUYECKUX
HOACTaHIIUN " cerel

HaIpsHKEHUEM J10
110 KxMI0BaTT BKIIFOUYUTEIBHO.

P4, Temp1 4.1,4.2, 4.3,
4.4(m-o/c), 4.5(11-o0/c)
P 5, Temsr 5.1 (m-o/c),
5.2 (m-o/c)
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