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Pa6ovas nporpamma yuebHo# mucumminasl OJ1B.13 Buonorus paspaGoraHa Ha
OCHOBE (Pe/lepanbHOrO TOCYAapCTBEHHOTO OOpa30BaTENbHOrO CTAHAAPTA CPEIHEro
npodeccHOHANBHOrO 00pa3oBaHus N0 crenuansHoctd 13.02.13 Dkcmiyatanus u
00CITy)XUBaHHE D3JIEKTPUYECKOTO M  3IEKTPOMEXaHHYECKOro oGopymoBaHus (110
oTpacisM), yTBepkaeHHoro Ilpukasom MuHucTepcTBa 00pa3oBaHMsi M HayKH
Poccuiickoit @enepanum oT 27 oxts6ps 2023 r. Ne 797, 3aperucTpUpOBaHHOrO B
Munrocre Poccuu 22.11.2023 Ne 76057, npumepHoi#i 06pa3oBaTenbHOM IPOrpaMMEI IS
npoQeccHoHaNnbHbIX 00pa3oBaTeNbHBIX OPTaHM3allii, YTBEPKAECHHOW Ha 3aceJaHHU
COBETa IO OLEHKE COJEpXaHUs M KadecTBa IPUMEPHBIX paboumx mporpamm
o0mieo6pazoBaTelbHOTO M COLMANBHO-TYMAHHTAPHOIO  LHKIOB  CPEJHEro
npodeccuoHansHoro  o6paszoBanus MuHnpocBemenus Poccuiickoit  ®Pepepanuu
®OI'BOY «MHCTUTYT pa3BHTHSA MPODECCHOHATLHOrO 06pa30BaHMM» (nporoxon Ne 14 ot
30 HOs10ps 2022 r.), a Takxe (peaepaJbHOrO TrOCYHAPCTBEHHOIO
00pa3oBaTeNbHOTO CTaHJapTa CpeHero oOwmero oO6pa3oBaHMsA, YTBEPKICHHOTO
IlpukasoMm MunuctepcTBa obpazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6
YTBepXIeHUH (enepaqbHOro roCyJapCTBEHHOro0 o0pa3oBareNbHOrO CTaHAapTa

cpendero obmero obpazoBanusa” (C H3MEHEHHMSAMHM M JOMOMHEHHsAMH Ne 1028 ot
27.12.2023).

Paspaborunk: CBunapesa JI.B., mpenogasarens 6uonorun I'BOY CIIO JIHP
«POBEHBKOBCKHH TEXHUKO-9KOHOMUIECKHI KOJLIEIK.
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1. OBIIAA XAPAKTEPI/[CTI/IKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA30OBATEJILHOI AACHUILINHBI «BUOJIOT U ST

1.1. Mecro nﬁcmm.xmnm B CTPYKType 00pa3oBaTe/bHoii nporpammer CIIO

O6umeobpasoBatensHas qucMLIAHA «buonorus» uzyuaercs Ha 6azoBoM YPOBHe
B 00meobpa3oBaTelbHOM  IHKITE y4e0HOro IUlaHa OCHOBHOIA PO ECCHOHANBHOI
0bpa3oBaTeNbHOM  mporpammer cnepameHocTM  13.02.13  Dkcmmyarauus  u
O0CITy)XMBaHHE 3NEKTPHYECKOTO K SIIEKTPOMEXaHUIECKOro  06opynoBanus (o
oTpacisamM).

Tpynoemkocts mucmummmner  «Bromorusy Ha 0a30BOM YpOBHE COCTaBiIseT
70 wacoB, m3 KOTOPEIX 16 wacos BKIIIOYaeT npoq)ecCHOHanLHo—opHeHTHpOBaHHoe
CONCpXKaHHe, yCUIHBaloIee PohecCHOHaTBHYO COCTaBIIAIOIIYIO 110 CHENHATBHOCTH B
3aBucuMocTH oT ®I'OC CIIO cnenuanbHOCTH,

Hpoq)eccpIOHaJILHo-opHeHTHpOBaHHoe CONEpXXaHUe pealu3yeTcs B NMPUKIaIHOM
Moxyne (paznen 5 “Buonorus B XKU3HU) JUIS CNIELUANBbHOCTH Ha Marepuaiie Kencos,
CBASAHHBIX C aHAIU30M MHOOPMALMK O PasBUTHH U IPUMEHEHHH OUOTEXHONOTHH 110
OTpacisaM Oyaymel npodeccHOHANBHON ACATENBHOCTH oOyyaromuxcs. Kpome TOTO,
NPOQeCCHOHATEHO-OPHEHTHPOBAHHOE CONCPXaHHE y4UTBIBAeTCS B pasgene 4
“OKonorus” mpH BEINOJIHEHHH J1abOPaTOPHEIX U MPAKTHYECKHXK paboT, CBS3aHHEIX C
Oymymeit npodeccronansHoi ACATENBHOCTEIO O0yYaronmxcs.

Ilepron  o6yuenns wu PaclpefieieHne 10 CeMecTpaM  OmpejeNser
obpasoBartenbHas OopraHu3anys CaMOCTOATENIBHO, C YYE€TOM JIOIMKH opmuposanus
INPEAMCTHBIX  pe3yjabTaToB, oOmMX WU Npo(eCcCHOHANBHBIX KOMIIETEHIHH,
MEXTIPEIMETHBIX CBA3€H C APYTMMH  JHCHUILTHHAMHE obmeobpazoBaTensHOoro u
061menpoheccHoHaNEHOro UKIOB y4ebHoro miaHa.
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1.3. lesin 1 nIaHHpyeMBbIe Pe3yabLTAThI OCBOCHHS! AMCHHIIHHDLL:

Heas: ¢opMmupoBaHHE Yy  CTYHEHTOB NPEICTaBIEHUS O  CTPYKTYPHO-
(GYHKIHOHATIBHON OPraHM3aIliy )XUBBIX CHCTEM Pa3HOro paHra Kak OCHOBEI NPHHATHS
peleHH# B OTHOLIEHHH OGBEKTOB JXHBOM IPHPOXEI U B IIPOU3BOJACTBEHHEBIX CUTYAI[HAX.

3agaun: |

1) copmupoBaTs moHMMaHME cTpoeHwus, MHOroo6pa3usi © 0COGEHHOCTEM KUBBIX
CHCTEM pasHOIO ypOBHS OpraHM3alluH, 3aKOHOMEPHOCTEH NPOTEKaHHS GHOTOIHYECKHX
NPOLECCOB M ABJICHUH B OKPYXXAIOIUEH Cpefe, LeIOCTHOH Hay4YHOW KapTHHBI MHpa,
B3aHMOCBSI3H U B3aHMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTh YMEHHS ONpENENSATh JXXHBBIE OOBEKTHI B MIPHPOZE; IPOBOAUTH
HAaOMIONEHNs] 32 SKOCHCTEMaMH ISl BBISBJICHHS ECTECTBEHHDBIX H aHTPONOTeHHBIX
M3MEHEHHH, HHTEPIIPETHPOBATh PE3YIIHTATHI HaOJIFOIeHMIA,

3) cdhopMHpPOBaTE  HaBEIKH NIPOBEAICHUS  MNPOCTEHINIHX OHOJIOIHYECKIX
OKCMEPUMEHTANIBHBIX MCCIIEIOBAHMUIA C COOMIOIEHHEM NPaBHI Ge30MacHOTo obparenus
C 06BEKTaMH | obopyoBanueM;

4) pa3BUTH YMEHHS HCIIOJIB30BaTh HHGOPMAIHIO GHONOTHYECKOro XapaxTepa u3
PasMYHBIX HCTOYHUKOB;

5) chopmupoBarh yMeHUS IIPOTHO3HPOBATH MOCIEACTBHSA CBOECH NEeSATENEHOCTH IO
OTHOIICHHIO K OKPYXarolleH cpefe, COOCTBEHHOMY 3[I0POBBIO; OOOCHOBBIBATE M
cobmoaaTh Meps! POPUIAKTHKH 3a601eBaHHiL.

6) chopMHpOBATH IOHMMaHNE 3HAYUMOCTH JOCTHOKEHH Guonorndeckoil Hayku u
TEXHONIOTHH B TNPAKTHYECKOH MEATENLHOCTH 4YeloBeKa, Pa3sBUTHH COBPEMEHHBIX
MEIUIUHCKUX TeXHOJIOTHH H arpo6HOTEeXHOIOTHiA.
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, YCJIOBUS PEAJIM3AIIAY ITPOT'PAMMEI OBIEOBPA30BATEILHOLM
JUCLATLIAH

Ll Jins peajiu3aluy NPOrpaMMBbI JHCHHILTHHDI A0JKHLL GbITE NPeAyCMOTPEHBI
IHEe CNeNHaIbHble MOMEIIEeHHUS:

Kabuner «buonornm», ocHameHHsIH obopynoBanuem: meGenb, TocKa, Mel,
mege nocoOust (KOMILIEKThI y4eOHBIX Tabmm, IJIAKaTOB), TEXHHUYECKHMHU
OOy4eHHs: KOMIBIOTEp C YCTPOHCTBAMH BOCIIDOU3BEJICHHS 3BYKa,

> MyJILTUMC/IMA-TIPOEKTOP C S5KPaHOM, yKa3Ka-TIpe3eHTep s IIpEe3eHTAaLHIA.
i Jlabopatopusi, ocHameHHas obopynoBaHMeM is IIPOBEACHUS 3aHATHH:
KOIIBI, CEKyHIOMED, TOHOMETp, 1abopaTopHas Iocyxa (mpobupku, noncTaBku
NPOOHPOK, MHHLETHI, [ECOK, CTYIIKA ¢ NIECTHKaMH, NPeIMETHBIE W IIOKPOBHEBIE
CTCKTIAHHBIE TIAJI0YKH, MpENapoBaibHBIE HITIBI, (GHIBTPOBATLHAS Oymara
candeTKH), CTaKaHbI) TUNEPTOHNYECKHI PacTBop xnopuna HaTpus, 3%-Hblil pacTBop
HJla BOJOpOAa, pacTBOp Hoja B HOAWCTOM Kaiuu, TIIMUEPUH, KIyOHH
» JIUCT JJIOACH KaHAJCKOH, IUION PAOHMHBI OOBIKHOBEHHOIM (pa6unB! MM

), IyK PEITIaThlii, pa3BelcHHEIE B BOJIE JAPOXKK),

3.2. Undopmannonnoe oGecneyenne peaju3anuu NporpaMmmol

JUis  peanMsanMM OpPOrpaMMBI  GUGITHOTEYHBI donn  obpaszoBarensHOl
4opralm3amm AOIDKEH HMMETh IEYaTHBIC H/WIM 3JEKTPOHHBIE O6Gpa3OBaTeNbHbIE K
WB(OPMAIIMOHHEIE ~ PECYPChl,  PEKOMEHIOBAHHbIE AN HCIONB30BaHHMS B
obpasoBatebHOM Tpoliecce, He CTApIIE MSTH JIET ¢ MOMEHTa U3JlaHUA.
PexoMeHyeMble NeyaTHBle W3maHUA IO peanuzanuu o61eo6pa3oBaTeNbHOM
RBCIMIUTHHBL NIPENCTABICHBl B METOJUYECKHX PEKOMEHIALHAX 10 OpraHu3aIuu

obyqenns.
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHS
OBIIEOBPA30BATEJLHOM JUCIUATLIMHBI

KoHTpoab H OueHKa pe3ylbTaTOB OCBOSHHS 00IIE06pa30BaTeNbHOM AUCIIUILIHEEL
A 9epe3 QUCHUININHAPHBIC Pe3yNbTaThl, HalpaBlIeHHbIE Ha (OPMHPOBAHHE
H NPO(ECCHOHAIBHBIX KOMIIETEHIMI [0 pa3fiellaM ¥ TeMaM COEePXKaHHs yIeGHOro

Obmas Paznen/Tema THun oneHOTHBIX MePONPHATHIA
KSsMIeTeHIHSA

Pazpen 1. Kiterka — Kontponsnas pabora
CTPYKTypHO- «MoneKysIpHEIl ypoBEHD
byaxmmonanbuas equaHNa OpraHu3alyy >XUBOTO»
sKMBOI0

OK 02 bronorus xak Hayka. O6mas 3anonHeHHE TaGIIHIEL C OMCAHAEM
XapaKTePHUCTHKA YKU3ZHH METOHOB MHKPOCKONIHPOBAHHS C MX

JIOCTOHHCTBAMH U HEJOCTATKAMH.
3anonHenue Tabiums! «BKaa yueHsIx
B Pa3sBUTHE OHOJIOTHM»

3anonHeHHe CPaBHUTENBHOM TabIHIE!
CXOJCTBA H Pa3INYHil )KHBOTO U HE

XKHBOTO
OK 01 CrpykTypHO-OyHKIHOHATEHAS |OneHuBaeMas JHUCKYCCHs IO BOIIpOCaM
OK 02 'OpraHM3alus KIETOK JIEKIHH
OK 04 PaspaGoTka MEHTaNbLHOM KapTsI 11O

KJIaCCH(HKAIUH KIIETOK M X CTPOCHHIO
Ha [IPO- ¥ 3YKapHOTHYECKHX H 110
LIapCcTBaM B MHHH Ipymax
Bemonuenue u 3amura 1aGopaTopHBIX
pabor:

«CTpoeHHe KIeTKH (pacTeHus,
JXHBOTHBIE, TPHOBI) M KJIETOYHBIE
BKJIIOYEHHS (KpaxMali, KAPOTUHOMIEI,
XJIOPOIMIACTBI, XPOMOIUIACTHI))
I[IpakTrueckoe 3anstue. [IpeacraBnenne
* YCTHBIX COOOIIECHUH ¢ Mpe3eHTalue,

' MOATOTOBIICHHBIX 10 MEPEYHIO
HCTOYHHKOB, PEKOMEHI0BAaHHBIX

IperofaBareeM
OK 01 CrpyxrypHO-(yHKIMOHATEHBIE | PPOHTANBHBIH OTIPOC
OK 02 (baxTops! HacIENCTBEHHOCTH Paspa6otka rnoccapus

Pemenve 3ana4 Ha onpenenenue
TOC/IE0BATEILHOCTH HYKIEOTHIOB,
aMHHOKHCJIOT B HOpPME H B ClIyJae
H3MEHEHUS [TOCTIeI0BATENLHOCTH
Hykneotuaos JIHK

OK 02 O6MeH BemecTs u ®poHTaNLHEIA Onpoc
IPEBPANCHAE SHEPTHH B KJIETKE | 3allOJIHEHHE CPAaBHHUTENBHOM Tab Bl
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XapaKTEPHCTHK THIIOB 0OMeHa
BEILIECTB

OK 02
OK 04

Ku3HeHHBIH HKIT KIETKH.
Muros. Meiio3

O6cysxneHue 10 BONpocaM JIEKIUH
Paspaborka JIeHTEl BpeMeHH
XXH3HEHHOT'O IIMKJIA

Pasgea 2. Crpoenne n
¢ynknun opranmzma

Kourponsaas pa6ota “Crpoenne u
byHKIMH opraHH3Ma”

OK 02
OK 04

Crpoenne opranmsma

OuennBaemas auckyccus _
Pa3paGotka MeHTaNBHOM KapTh!
TKaHEH, OPraHoOB H CHCTEM OPraHOB
OpraHu3MOB (PacTeHHsl, XHBOTHEIE,
9EJIOBEK) C KPaTKO XapaKTepHCTHKOM
uX GyHKIHH

OK 02

DOpMBI pa3MHOXEHHAS
OpraHu3MOB

DpoHTANBHEI OIIpoC

3amosnuenne TabaMuB ¢ KPaTKOi
XapaKTepUCTHKON U IIpuMepamMu Gpopm
Pa3MHOXXEHHSI OPTaHH3MOB

OK 02
OK 04

Onrorenes pacteHuit, XUBOTHBIX
U 4eroBeKa

Paspa6otka neHTsI BpeMenu ¢
XapaKTEepPUCTHKOH 3TallOB OHTOTreHe3a
OTACIBHOM IPYNIO )KUBOTHBIX H
4EJIOBEKA 110 MHKPOTpYIIIIaM
Tect/ompoc

CocrapneHue XU3HEHHBIX LHKIIOB
PacTeHuii 110 oTAeNaM (MOXOBH/HEIE,
XBOLICBHHEIC, IAIIOPOTHUKOBH IHEIE,
T'OJIOCEMEHHBIE, TOKPEITOCEMEHHEIE)

OK 02
OK 04

3aKOHOMepHOCTI/I HacJIcqOBaHUA

Paspa6otka rioccapus
DpoHTAabHEI Ompoc

Tect no BompocaM nexuun
Pemenne 3anau Ha onpenenenme
BEPOATHOCTH BO3HHKHOBEHHUS
HaC/IS[ICTBEHHBIX NIPH3HAKOB [IPH
MOHO-, TH-, IOJTUTHOPHIHOM H
AHATU3HPYIOIEM CKpElMBaHUH,
COCTaBJICHHE T'€HOTHITHYECKAX CXEM
CKpEIIMBaHHs

OK 01
OK 02

Cuennennoe HacnenoBanue
NPU3HAKOB

Tecr

Paspa6oTka rioccapus

Pemenne 3anau Ha onpenenenue
BEPOSTHOCTH BO3HHKHOBEHHS
HaCJIeICTBEHHBIX IIPU3HAKOB [IPH
CHEIUICHHOM HacJIeIOBaHMH,
COCTaBIICHHE TeHOTHITMYECKUX CXEM
CKPELIUBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH H3MEHYHBOCTH

Tecr.
Pemenne 3anaq na OIIpe/ieJIeHHE THIA
MYTalMH¥ IpH Nlepeaye

HaClICACTBCHHBIX IIPU3HAKOB,
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COCTaBJICHHE M'€HOTHITHYECKAX CXEM
CKpEIIUBaHUA

Paznen 3. Teopus 3Bonronuu

KonrpombHas pabota “TeopeTnueckue
ACMEKTHI 3BOJIFOLMH XKU3HHU Ha 3emie”

OK 02 HcTopHas 3BONOIMOHHOTO ®poHTANBHEIH 0IpOC

OK 04 ydeHHs. MHKpo3BOIONHs Paspa6oTka rioccapus TepMHHOB
PaspaGoTka NeHTH! BpeMenH pa3BUTHA
SBOJIIOIIHOHHOTO YYEHHS

OK 02 Makpoaposmonus. OuenuBaemas guckyccus:

OK 04 Bo3HHKHOBEHHE U pa3BuTHE HCHOJIb30BaHNE apTryMEHTOB,

KH3HH Ha 3eMJie 6uonornyeckoi TCPMHHOJIOTHH U

CHMBOJIMKH IS IOKa3aTe IbCTBA
POICTBAa OPraHW3MOB Pa3HBIX
CHCTEMaTHYECKHX IPYIII
Pa3paGoTka JIeHTH BpeMeHH
BO3SHHKHOBECHHMS H Pa3BUTHS KH3HH Ha
3emne

OK 02 IIponcxoxpaenne yenosexa — ®poHTANBHBI OIIpOC

OK 04 aHTpOINIOTEHE3 Pazpa6oTka JieHTH BpeMeHH
IIPOMCXOXICHHUS YeI0BEKA

Painen 4. Ixonorns

OK 01 Oxonormueckue GpaKTops 1 Tecr no sxonoruyeckum pakropam u

OK 02 CPENBI XXKA3HA CpenaM XXH3HH OpTraHH3MOB

OK 07

OK 01 ITomynsmms, cooGimecTsa, Cocrapnenne cxeM Kpyrosopora

OK 02 9KOCHCTEMBI BEIIECTB, HCIIOIB3YsI MATEPHAIEI

OK 07 NEKIHH
Pelmenue npakTHKO-OpHEHTHPOBAHHBIX
PacUYETHBIX 3aaHUH 110 IIEpeHoCy
BEIECTBA H SHEPTHH B 5KOCHCTEMAX C

‘ COCTaBJICHHE TPOHUUECKHUX Iienel
1 nUpaMu GHOMACCH! H SHEPTHH

OK 01 Brnocdepa - rnobansnas OuennBaemast auckyccus

OK 02 9KOJNOrH4eckas CucTeMa Tecr

OK 07

OK 01 BimstHue anTpOnoreHssx Tect

OK 02 daxropos na Guochepy I[IpakTuueckas pabora “OTxom5I

OK 04 NPOHM3BO/CTBA”

OK 07

OK 02 Bnnsiaue conmmansHo- OnennBaeMas qucKyccus

OK 04 3KOIIOrH9ecKuX GaKkTopoB Ha | BeimonHenHe 1aGopaTopHoii paboTh! Ha

OK 07 3/[0POBbE YEIOBEKA BBIOOD: »
"YMcTBeHHas paboTOCIOCOGHOCTE",
"Brusiane abnotrHdyeckux GakTopoB Ha
YeJIOBEKa (HU3KHE M BHICOKHE
TEMIIEPATYPHI)" _

Pasjen S. Bronorns B sxmsuu  |3ammTa Keifca: mpecTaBneHue
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PE3yNbTaTOB PELICHHU KEHCOR
(BBICTYMIIEHHE C Mpe3enTanHei)

OK 01 bHOTEXHONOrHH B XU3HH BrmonaeHue keiica Ha aHaN3

OK 02 KaXI0Tr0 MH(OPMAIKH O HayYHBIX JOCTHKEHHSX

OK 04 B 00JIaCTH reHETHYECKHUX TEXHOJIOTHIH,
KII€TOYHOH MHIXEHEPHH, ITHIIEBBIX
GroTexHoNOrHMA (110 rpymIam),
TIPE/ICTABIICHHE PE3YNBTATOB PEIICHHS
KeHcoB

OK 01 IIpomernennas 6uotexuonorus |Bemonuenue Kelica Ha aHaJu3

OK 02 HH(OpMAIMK O pa3BHTHH

OK 04 NIPOMBIIIIERHOM GHOTEXHONOTHiA (110
TPyIIaM), NPECTABICHHE PE3YIIBTATOR
peneHus Kekicos

OK 01 CoumanbHO-3THIECKHE aCIIEKTEI BrimonHenue keiica na anamms

OK 02 OroTexHoNOrHH HHGOpManKH 06 3THYECKHX acIeKTax

OK 04 Pa3BHTHs OHOTEXHOJIOTH (1T0
TpynnaM), IpeACTABIEHHE PE3yIbTATOB
PCIIeHHs KeicoB

OK 01 Brorexnonorau u Texmmieckne  |Brimonmenue Kelica Ha aHaIu3

OK 02 CHCTEMBI HHpOpPMaUK O pasBHTHSA

OK 04

OHOTEXHONIOTHii C IPHMEHEHHEM
TEXHUYECKHX CHCTEM (IO rpymnam),
IIPE/ICTaBICHAE PE3YIbTATOB PEIICHHS
KeHcoB
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