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Pabouas mnporpamma VYII. 11 ®wusuka pa3paboraHa Ha OCHOBE U B
COOTBETCTBHH CO CJIEAYIOIMMUA HOPMATUBHBIMH JIOKYMEHTAMU:

- Oepnepanbhblii 3ak0oH «O0 oOpa3oBanun B Poccuiickoit deneparumy oT
29.12.2012 N 273-®3;

- IIpuka3z MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17
mMasg 2012 1. Ne 413 «0O6 yrBepxacHUN (eaepaTbHOTO TOCYAaPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa CPEIHEro oOIIero oOpa3oBaHUS) C U3MEHEHHUSIMU U
nonoysiHeHUusIMA OT 29 nekabpst 2014; 31 nmexabpst 2015 r., 29 urons 2017 r., 11
nekabps 2020 r., 12 aBrycra 2022 r.;

- [Tucbmo MunucrepcTBa oOpazoBanus u Hayku Poccuum ot 17.03.2015 N 06-
259 «O nHampaBieHUU TOPaOOTAHHBIX PEKOMEHAAIUMN MO OPraHU3alMH TOJTYYEHUS
cpenHero o0miero o0pa3oBaHus B Mpezesiax OCBOEHUS 00pa30BaTENIbHBIX MPOrpaMM
CpeaHero mpodecCUOHAbHOTO 00pa3oBaHWsi Ha 0a3e OCHOBHOTO  OOIIEro
o0pa3oBaHUsI C  Y4YETOM TpeOOBaHWIl  (enepanbHbIX TOCYIapCTBEHHBIX
oOpa30oBaTeNbHBIX CTAHJIAPTOB M TOJlydaeMOW MNpOPEeCcCuu WM CHEIUATbHOCTU
cpeaHero nmpohecCUOHATBLHOTO 00pa30BaHUs»;

- IIucemo MunucrepctBa npocsemiennss Poccun ot 20.07.2020 Ne 05-772 «O
HaIpPaBJICHUU UHCTPYKTUBHO-METOANYECKOTO MUChMA;

- Ilpukaz MunuctepctBa npocsemenus Poccun ot 22.03.2021 Ne 115 «O6
yrBepkaenun [lopsiaika opraHu3anid W OCYIIECTBJICHHS  00pa30oBaTeIbHOM
NEeATEIbHOCTH 1O  OCHOBHBIM  0OIIE0Opa3oBaTelIbHBIM  MpOrpaMMaM -
oOpa3oBaTeNbHBIM MpOTrpaMMaM HayajJbHOTO OOIIEro, OCHOBHOIO OOILIEro u
cpeaHero oobmiero odbpasoBanus» (3apeructpupoBad B Munrocte Poccun 20.04.2021,
peructpauroHHbI Ne 63180);

- Ilpuka3 MwunuctepctBa mpocpemenuss PO ot 24.08.2022 Ne 762 «O6
yrBepxkaeHun [lopsiaka opraHu3auMd W OCYUIECTBJIEHHS  0Opa3oBaTeIbHOU
NEeATEIbHOCTH 0 00pa30BaTENbHBIM IpOrpaMMaM CpeaHero mnpodecCruoHaIbHOTO
o0Opa3oBaHUs;

- Ilpukaz MunucrepctBa npocseuieHuss PO ot 18 mas 2023 r. N 371 "O06

yTBepKIeHun (QeneparbHO 00pa30BaTEIBHOM MPOTPAMMBI  CPEIHErO OOIIEro
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oOpazoBaHus";

- IIpukaz MunucrepctBa npocsemienuss Poccun ot 27.12.2023 Ne 1028 «O
BHECEHUU M3MEHEHUIN B HEKOTOpPHIC MpHKa3bl MuHHCTEpCcTBAa 00pa30BaHUS U HAYKH
Poccuiickonn ®@enepannn 1 MunncrepctBa npocsemienuss Poccuiickon denepanuu,
Kacaroruecss  ¢GefepalbHBIX TOCYJAapPCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB
OCHOBHOro  oOmiero o0pa3oBaHusi M CpeaHero  o0mero  oOpa3oBaHUD)
(3apeructpupoBad B Muniocte Poccun 02.02.2024, peructpanumonnsii Ne 77121,
Bcrymnaet B cuiny ¢ 01.09.2024);

- IIpuka3 MunucrepcrBa npocsemeHuss Poccun ot 01.02.2024 Ne 62 «O
BHECEHMM U3MEHEHHUM B HEKOTOpbIE NpHKa3bl MHUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®@enepanuu, kacaromuecs denepaibHbIX 00pa30BaTEIbHBIX MPOrPaMM
OCHOBHOTO  o0miero  oOpa3oBaHusi H  cpefaHero  oOmiero  oOpa3oBaHM
(3apeructpupoBan B Muntocte Poccuu 29.02.2024, peructpanuonusiii Ne 773780,
ctynaet B cuity ¢ 01.09.2024);

- Ilpuka3 MunucrepcrtBa npocpemieHusi Poccun ot 19.03.2024 Ne 171 «O
BHECEHMH U3MEHEHUM B HEKOTOpbIe NpUKa3bl MUHUCTEPCTBA MPOCBEILICHUS
Poccuiickoit ®@enepanuu, kacarommecs: GeaepalbHbIX 00pa30BaTeIbHBIX MPOrpaMM
HayaJbHOTro oO0IIero oOpa3oBaHUs, OCHOBHOTO OOINEro OOpa3oBaHUS U CPEHETO
oOmiero oOpaszoBaHus» (3apeructpupoBad B Muniocte Poccuun 11.04.2024,
peructparmonubiii Ne 77830, Bcrymaer B cuiny ¢ 01.09.2024);

- ®I'OC CIIO mo mnoAroToBKE CHENUATUCTOB cpeaHero 3BeHa 19.02.12
TexHonorus MNPOAYKTOB MHUTAHUS >KUBOTHOTO IPOUCXOKICHHUS, YTBEPKIECHHOIO
npukazoM MunnpocsemieHus: PO ot 18.05.2022 roga Ne 343;

- OcHoBHas npodeccruoHanbHasi 00pa3zoBaTeiibHas MporpaMma Mo MmoAroToBKe
cnequanuctoB  19.02.12  TexHoyiorust  OPOAYKTOB  IMUTaHHA  >KUBOTHOTO
MPOUCXOXKICHUS, YTBEepKIeHHass npukazom gupektopa ['AIIOY HCO «HKIHIulD»
ot 29.08.2025 Ne 290.

- PaGouas mporpamma Bocriutanusi ['ATIOY HCO «HKIITull» x OIIOII mo
cnenrasibHocTH  19.02.12  TexHonoruss  OpOAYKTOB  NUTAaHHUS  KUBOTHOIO

IMPONUCXOKICHHUA,



- Ilpumepnas pabouass mporpamma 00I11€00pa30BaTENIbHON JTUCHUTIIIMHBI

«Duzuka» JJIs1 HpO(beCCI/IOHaJILHBIX O6p&30BaTCJ'II>HBIX OpFaHI/ISaHHﬁ, YTBCPIKACHHASA

npotokosoMm Nel4 ot 30.11.2022 r. ®I'BOY AI1O UPTIO
Opranu3zanus pa3pabOTUYHK: I'ocynapcTBenHOE ABTOHOMHOE
npodeccruonansHoe oOpa3zoBarenbHOE yupeknaenne HoBocuOupckoit oOmacTu

«HoBocuOupckuii KoUK MUIIEBON MPOMBIIIJIEHHOCTH U MepepadoTKI)

CocraButenr KoTiok Exarepuna OJIGI‘OBHa, IpEnoaaBaTe/ib  IEepPBOU

KBaJII/Id)I/IKaHI/IOHHOﬁ KaTCropumn

CoryiacoBaHo

Meroauct / /

Paccmorpeno Ha 3aceganuu  IIIK oOmeoOpa3oBaTelbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO HANPABJICHHS M COITMATLHO-TYMaHUTAPHBIX JUCIIAILIAH
npotokoi1 oT 29.08.2025 Nel

[Ipencenarens komMuccuun /1O.A.EBTiOMIEHKO /




COJIEPYKAHUE

CTp.



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOTPAMMBI
YYEBHOTI O IIPE/IMETA VII.11 PU3UKA

1.1 Mecro mnpeamera B CTPYKType OCHOBHOHI 00pa3oBaTe/IbHOM
NporpaMMbl

VYueOnsrii npeaver VYILI1 @usuka sBasercs o00A3aTeNbHOM YacTbhIO
0011e00pa3oBaTeIbHOrO I[HKJIA YYeOHOTO IIJJaHa OCHOBHOM Mpo(hecCHOHATBHOM
oOpazoBarensHoil mporpammel CIIO (OIIOIT CIIO) B cootBerctBuu ¢ ®I'OC mo
cnequanbHocT  19.02.12  TexHOnOrus  MNPOAYKTOB  MHUTAHHUS  >KMBOTHOIO
MIPOUCXOXKICHUS

1.2. e u muIaHUpyeMble pe3yJIbTaThl 0CBOCHHUS AUCIUIIIMHBI

1.2.1. Heaun npeamera

Copepxxanue nporpammsel yueoHoro npeamera YII1.11 dusuka HanpaBieHo Ha
JTOCTH)KEHHE CIEAYIOMIMX LEeTei:

- (opmupoBaHMe y 00yYarOIIMXCS YBEPEHHOCTH B LEHHOCTH OOpa3oBaHUS,
3HAYUMOCTU (PU3MYECKUX 3HAHMW [UISI COBPEMEHHOr0 KBaJTU(UIUPOBAHHOTO
CHEUAINCTA MPU OCYIIECTBICHUH €ro NpohecCUOHANBHON JeATEIbHOCTH;

- (opMHpOBaHHE €CTECTBEHHOHAYYHOH IPaMOTHOCTH;

- OBJIaJICHUE cnenuduyeckon CUCTEMOH buznyecKux MMOHSITHH,
TEPMHUHOJIOTHEN U CUMBOJIMKOW;

- OCBOEHHE OCHOBHBIX (PU3NYECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

- OBJQJICHWE OCHOBHBIMU METOJaMHM HAy4YHOTO T[O3HAHWS MPHUPOJBI,
UCIIOJB3YeMBbIMH B (u3uKe (HAOMIOACHUE, ONMHCAaHHWE, W3MEpPEHHE, BBIJIBHKCHHUE
TUIIOTE3, POBEICHNE IKCIIEPUMEHTA);

- OBJIaJICHHE YMEHHMSIMU 00palaThiBaTh JIaHHBIC DKCIIEPUMEHTA, OOBSICHSITH
MOJlyYE€HHBIE pPE3YyJbTaThl, YCTAHABIMWBATH 3aBUCHMOCTH MEXAYy (PU3NUECKUMU
BEJIMYMHAMU B HA0JII01a€MOM SIBJICHUH, JIENATh BHIBOJIBI;

- (opmupoBaHue yMeHHs pemiaTh (U3MYECKHE 3a7auyd Pa3HbIX YPOBHEM
CJIOHOCTH;

- pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIEKTYaJbHBIX U TBOPYECKUX

CIIOCOOHOCTEH B IpoIlecce MPUOOPETCHHS 3HAHMM C HCIIOJIb30BAaHUEM Pa3IUYHBIX
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MCTOYHUKOB MH(POPMALIUUA U COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUHN; YMEHHM
dbopmynupoBath M OOOCHOBBIBaTH COOCTBEHHYIO TMO3UIMI0O TO OTHOIICHHUIO K
busndeckoit nHGpOpMaIUU, TTOTyIaeMON U3 PA3HBIX HCTOYHUKOB;

- BOCIIUTAHUE YYBCTBA OPJIOCTH 32 POCCUUCKYIO PU3UYECKYIO HAYKY

- OcBoenue kypca VYIL.11 ®usuka mnpeanonaracT pemieHUE CIAETYIOUUX
3asay:

- mpuoOpeTeHue 3HAaHUKW O (yHIAMEHTAIBHBIX (PU3NUECKHX 3aKOHAX,
JeXallluX B OCHOBE COBPEMEHHOW (DU3MYECKON KapTHHBI MHUpPa, MPUHIUIIOB
JEUCTBUS TEXHUYECKUX YCTPONCTB M MPOU3BOACTBEHHBIX IPOIIECCOB, O Haubosee
BAXKHBIX OTKPBITHSX B 00OJacTU (PU3MKH, OKA3aBIIUX OMNPEACISIONIee BIWSHUE Ha
pa3BUTHE TEXHUKU U TEXHOJIOTUU;

- TOHMMaHuEe (U3NYECKOW CYIIHOCTH SIBJICHUN, MPOSIBISIONIMXCS B paMKax
MIPOU3BOJICTBEHHOM JCATEILHOCTH;

- OCBOCHHE CIOCOOOB HCHOJB30BaHUS (U3MUECKUX 3HAHUW I PEIICHUS
MPAaKTUYECKUX U TPOPECCUOHANBHBIX 3a7ad, OOBSICHEHHUS SBJICHUN MPUPOBI,
MPOU3BOJICTBEHHBIX W TEXHOJIOTMYECKUX [MPOLECCOB, NPUHLMUIIOB JEHCTBUS
TEXHUUYECKUX MPUOOPOB U YCTPOUCTB, obecrieueHus 0e30MacHOCTH MPOU3BOJICTBA U
OXpaHbl TPUPO/IBI;

- (opmupoBaHue  yMmMeHUN ~ pemiath  y4yeOHO-TIPAKTHUYECKHE  3aJlayu
(bU3UYECKOro coJiepxkaHus ¢ y4EToM podeccuoHaaILHON HAMTPaBIEHHOCTH;

- TmpuoOpeTeHue OmbiTa MO3HAHUS W CAMOIIO3HAHMS; YMEHHUM CTaBUTH 3aJla4u
U pelaTh IpodaemMsbl ¢ yu€ToM npodecCuoHaTbHOM HANPaBIEHHOCTH;

- (gopmupoBaHue YMEHUN HCKaTh, aHaJW3UPOBaTh M  00pabaThHIBaTh
busngeckyro nHGOPMAIHIO C YIETOM MpodheCcCHOHANTBHON HAMTPaBICHHOCTH;

- TOJTOTOBKA OOYYAIOUIUXCS K YCIEITHOMY OCBOCHUIO JUCIUIIINH U MOTyJIeH
npo¢eCCUOHANILHOTO IUKJIA: (HOPMUPOBAHKUE Y HUX YMEHUN U OMbITA JACATEIBLHOCTH,
XapaKTEPHBIX JUIsl Tpodeccuil/IomKHOCTeH CIy)KalllUX WM CICIHATIbHOCTEH,
MOJTy4yaeMbIX B MPO(EeCCUOHAIBHBIX 00Pa30BaTEIIbHBIX OpPraHU3alUsIX;

- TMOATOTOBKa K  (OpMUPOBaHHMIO OONMX  KOMIIETCHIMM  OymyIero
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CHeluaiucTa: caMooOpa3oBaHMs, KOMMYHHUKAIIMM, TIPOSBICHHUS TPaKIaHCKO-
MaTPUOTUYECKOMN MO3ULUH, COTPYJHUYECTBA, IPUHATHUS PELICHUN B CTAaHIAPTHOU U
HECTaHJAPTHON CUTYalMsIX, TIPOSKTHPOBAHUS, TTPOBEACHUS (PU3NUCCKUX U3MEPEHUH,
3¢ (HeKTUBHOTO U 6€30MaCHOr0 UCTIOIL30BAHUS PA3IUYHBIX TEXHUUYECKUX YCTPOUCTB,
COOMIOICHNS TPaBUJI OXpaHbl TpyAa Npu padore ¢ (pusmueckumu mpudOpaMu H
00opyIOBaHUEM.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHSI Y4YeOHOI0 TIpeaMera B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

PesynbraTom ocBoeHusi ydyeObHoro mnpenvera YII.11 duszumka Ha ypoBHE
cpeaHero ooémero obpasoBaHus B cooTBeTcTBUU ¢ TpeboBanusimu PI'OC CIIO
ABysieTCs (POPMHUPOBAHUE U Pa3BUTUE COOTBETCTBYIOMIMX OOIIMX KOMIIETCHIIUN

(manee OK) u npodeccronansubix komnerenuuit (nanee [1K).



Kona n HaumeHnoBanue

[InanupyeMsble pe3ysIbTaTbl OCBOCHUS IIPEAMETA

q)opMpreMHuX Oo6mue [IpenmerHbIe

KOMITETCHIIMI
OK 01. Beibupatb crmoco6sl | JIMUHOCTHBIE pe3yabTaThl TPYAOBOTO BOCIIUTAHUS: CdopMUpOBaHHOCTH MPECTABICHUNA O POJIM U MECTE (PUBHKHU
perieHus 3a/1a4 | TOTOBHOCTh K  TPYAYy, OCO3HAHHE IIEHHOCTH | U aCTPOHOMHHM B COBPEMEHHOM Hay4HOW KapTHHE MHUpa, O
npodeccnoHanbHOM MacTepcTBa, TPYy10Jito0ue; cuctemMooOpasyromieit  ponu  QU3MKM B Pa3BUTUHU
NEeSATEIbHOCTH TOTOBHOCTD K aKTUBHOMU NESTEIbHOCTH | €CTeCTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJOTUM, O
MIPUMEHUTEIHHO K | TEXHOJIOTMYECKON U COIMAIbHOM HAMpPaBIEHHOCTH, | BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX YYEHBIX-(DU3UKOB B

Pa3JIMIHBIM KOHTCKCTaM

CIIOCOOHOCTh ~ MHHUIMUPOBATh,  IUIAHUPOBaTh  H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;
WHTEpEC K pa3M4IHbIM chepaMm TpodecCHOHATHHON
NESTENIbHOCTH, YMEHHE COBepIIaTh OCO3HAHHBIN
BbIOOp Oyaymeld mpodeccudn W peaJr30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI.

MeranpeameTHbie pe3yabTaThI OBJIQICHUS
VHHUBEpPCAIbHBIMU  y4EOHBIMU  MO3HABATEIbHBIMU
nefcTBUAMHU 0a30BBIX JIOTHYECKUX HEHCTBHUH:
CaMOCTOSITENNbHO (POPMYITHPOBATH U aKTyaIHU3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHaBIMBATh  CYLIECTBEHHBIM  MPU3HAK  WJIHU
OCHOBaHHUSI [UIsl CpaBHEHHUsA, KIacCUPUKALUU W
00001IeHHS;

OTIPENIETISATh 1eIn NeSTeTbHOCTH,
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;
BBISIBIIATH  3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

BHOCHUTHb KOPPEKTHUBBI B JCATEIHHOCTH, OIEHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATh PUCKHU
IMOCJICICTBUI NEATCILHOCTH;

pa3BUBaTh KpPEATMBHOE MBIILJIEHUE NPU pELICHUU
JKU3HEHHBIX TTPOOIIEM

MeranpeameTHbie pe3yabTaThl OBJIaICHUS
VHUBEPCATHHBIMH ~ y4EOHBIMH  TIO3HABaTEIbHBIMHU
JeicTBUSIMU 0a30BBIX UCCIIEIOBATENbCKUX JCHCTBUMN:

3a/1aBaTh

pa3sBUTHE HAyKHW;, T[OHHUMaHWE (UIUIECKON  CYIIHOCTH
HAOMIOIaeMBIX  SIBJIGHUH  MHKPOMHpPA, MakpoMupa U
MeraMupa; NOHMMAaHHUE pOJIM AaCTPOHOMHMM B IPAKTHUECKOMN
JESITEIbHOCTH YeJIOBeKa U JallbHEHIIIeM HayYHO-TEXHUYECKOM
pasBuTHH, ponmu (U3MKA B (OpPMHUPOBAHMHM Kpyro3opa u
(GYHKIIMOHATBPHOW TPaMOTHOCTU 4YEJIOBEKa [UIsl  pPEelIeHUs
IIPAKTUYECKUX 3ajau.

ChopmupoBaHHOCT, yMEHUN pacro3HaBaTh (U3NYECKUE
SBJICHHS (ITPOLIECCHI) U OOBSCHATH UX HAa OCHOBE M3yYEHHBIX
3aKOHOB: PaBHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHENHOE
JIBUXKEHHE, CBOOOJHOE TMaJeHue Tel, JABW)KEHHE IO
OKPY)KHOCTH, MHEpLIMs, B3aUMOJIecTBUE Tel, KonebaTeabHoe
JIBIDKCHHE, PE30HAHC, BOJHOBOE JBIKEeHHE; auddy3us,
OpOYHOBCKOE JBMXKEHME, CTPOCHME >KUAKOCTEH M TBEpIbIX
TeJ, U3MEHEHHE 00beMa Tell IPU HAarpeBaHUU (OXJIAKICHHH),
TEIUIOBOE PABHOBECHUE, UCIIAPEHUE, KOHIECHCALUS, IIJIaBJICHHE,
KpUCTAJININ3alus, KHUIEHHE, BJIAXKHOCTb BO3[yXa, CBA3b
CpelHEN KHHETUYECKOM DSHEPIMHM TEIJIOBOIO JIBUKEHUS
MOJIEKYT € aOCOJIOTHOM  TeMIeparypoil, TIOBBIIIEHUE
JIaBJICHMsI ra3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYAE,
CBS3b MEXKY MapaMeTpaMu COCTOSIHHS Ta3a B M30IpOIIeccax;
ANIEKTpU3aLUs TeJ, B3aUMOACUCTBHE 3apsl0B, HarpeBaHUE
NPOBOJAHMKA C  TOKOM,  B3aUMOJIEHCTBHE  MarHUTOB,
AJIEKTPOMAarHuTHasi MHAYKIMS, TEHCTBUE MAarHUTHOTO TOJIS Ha
MIPOBOIHUK c TOKOM u JBUOKYIIANCS 3aps,
HJIEKTPOMArHUTHBIE KOJIEOAHHS M BOJHBI, MPSIMOJMHEHHOE




BJIQJICTh HAaBBIKAMU YYE€OHO-HCCIIECIOBATEIILCKOW U
NPOCKTHON JIEATEIBHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBISIBIISITh ~ NPUYMHHO-CJICICTBCHHBIC  CBSI3U U
AKTYAJIM3UPOBATh 3a4a4y, BBIABHUIdaTb THUIIOTC3Yy ¢€C
pelIeHHs, HAXOAUTh apTyMEHTHI JUISl JOKa3aTelbCTBA
CBOMX YTBEpXKACHMH, 3aJaBaTb IapaMeTpbl U
KPUTEPHH PEUICHUS;

AHAJIM3UPOBATD IMOJIYYCHHBIC B XOAC PCUHICHUA 3ada4u

pPe3yJIbTaThI, KpPUTHYCCKH OLICHUBAThb Hux
AOCTOBCPHOCTD, ITPOTrHO3UPOBATH U3MCHCHHE B HOBBIX
YCIIOBUAX;

YMCTb MNEPCHOCUTHL 3HAHWA B IIO3HABATCIBHYIO U
MMPaKTUYICCKYIO obnactu KU3HCACATCIIBHOCTH,

paciupoCcTpaHeHHWE  CBETa,  OTPAKCHUE,  NPEIOMIICHUE,
unrepdepenims, audpaknus U OOJASApU3AIMS  CBETA,
mucnepcus cBera; (oTodnekTpudeckuii 3¢ ¢deKT, CBETOBOE
JIaBJICHWE, BO3HMKHOBEHHE JIMHEHYATOr0 CIEKTpa aroma
BOJIOPOJ1a, €CTCCTBEHHAS M HCKYCCTBEHHASI PaIHOAKTUBHOCTb.

YyMETh  WHTErPUpPOBATH  3HAHUS U3  Pa3HBIX
MIPEJAMETHBIX 00J1aCTeH.
OK 02. UHcnonb3oBaTh | JIMUHOCTHBIE  pe3ynbTaThl LEHHOCTH Hay4yHoro | BraneHue ocHoBorosaratomuMu (GU3HUYECKMMU NOHATUIMU U
COBPEMEHHBIE CpencTBa | MO3HAHUSA: BEJIMUMHAMH, XapaKTEPU3YIOIUMHU (PUINYECKUE TMPOIIECChHI
IIOHCKA, aHajau3a u | chopMUPOBAHHOCTH MHUPOBO33pEHUsI, | (CBSA3aHHBIMHU c MeXaHUIECKHM JBHKCHHUEM,
HMHTEPIPETALUU COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI | B3aUMOJCUCTBHEM TeJ, MEXaHUYECKUMHU KoJeOaHUsSIMU H
uH(popManuu, U | HAyKd W OOIIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HAa | BOJHAMHU;, AaTOMHO-MOJICKYJSIPHBIM CTPOEHHEM BEIeCTBa,
nH(pOpMaIMOHHBIE UAJIOTe KYJNbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO | TEIUIOBBIMU TPOIECCAMM; JJIEKTPUYECKUM U MarHUTHBIM
TEXHOJIOTHH IUIL | CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE; MOJSIMH,  JJIEKTPUYECKUM  TOKOM,  BJIEKTPOMAarHUTHBIMHU
BBIIIOJIHEHUS 3aJa4 | COBEpIICHCTBOBAHME S3BIKOBOM M UWTATENbCKOW | KONEOAHMSAMM ¥ BOJHAMH; ONTHYECKUMHU  SBIICHUSMU;
npo¢eCcCuOHAIBHON KyJbTYphl KaK CpEICTBA B3aUMOJECHUCTBUS MEXAY | KBAHTOBBIMU SIBJEHUSIMHU, CTPOEHUEM aTOMa U aTOMHOTO f]1pa,
JeSITEIbHOCTH JIOJIbMU U TTIO3HAHUS MUDA; Pa0aKTUBHOCTHIO); BIIQJICHHC OCHOBOITOJIarafo MU
OCO3HAHWE IIEHHOCTH HAYYHOM  JEATEIbHOCTH, | aCTPOHOMHYECKHUMU MMOHSATHSIMH, MTO3BOJISIOIIUMHU
TOTOBHOCTh OCYILIECTBIATH MIPOEKTHYIO U | XapakTepU30BaTh IMPOLECCHl, MPOUCXOIAIINE HA 3BE3/aX, B
HCCIIEIOBATENIbCKYIO JEATEIIbHOCTh MHANBUIYAIbHO U | 3BE3JHBIX CHCTEMAaxX, B MEXKTAJIAKTUYECKON cpelie; NBUKEHUE
B IPYIIIIE. HEOECHBIX TeJl, HBOJIOIMIO 3Be3/1 U BeeneHHoi.
MeranpenmeTHbIe pe3yJIbTaThl oBianeHus | BiameHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU M TEOPHUSIMHU (3aKOH
VHHUBEpPCATbHBIMA  y4eOHBIMU  TO3HaBaTenbHBIMU | BcemupHoOro Tsarotenwus, I, I u III 3akonsl HeioToHa, 3aKoH

JIEHCTBUSIMU paOOTHI ¢ HH(OpMaIeH:

COXpPAaHCHUA MEXaHUIeCKOMN OHCPIrur, 3aKOH COXpaHCHUIA
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BJIAJCTh HABBIKAMU TOJYYECHUS HMHPOPMALUHN U3
UCTOYHMKOB  Pa3HbIX  THUIOB,  CaMOCTOSTEIbHO
OCYILIECTBIIATh IMOUCK, aHAJU3, CHUCTEMAaTH3alMI0 |
UHTEPIIPETAIN0 WHPOPMAIMK Pa3IMYHBIX BUIOB H
dbopM TpeICTaBICHNUS;

CO3/1aBaTh TEKCThI B PA3IMYHBIX (OpMaTaXx C y4eToM
Ha3HAueHUs HMHPOPMALUU M IEJICBOH ayJUTOpPHUH,
BBIOMpasl ONTUMAIbHYIO (DOpMY TIpEACTaBICHUSA |
BU3YyaJIM3alluH,

OLICHHUBATh JOCTOBEPHOCTbD,
uHpOpMalliK, €€ COOTBETCTBHE
MOPAJIbHO-3THYECKUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbBIM n

UMITYyJIbCa, OPUHIUI  CYNEPIO3UIMU  CHUJI, [PUHIHUI
PaBHOIIPABHOCTH HWHEPIUATbHBIX CHCTEM OTCYETA;
MOJICKYJIIPHO-KUHETUYECKYI0 TEOPHUIO0 CTPOCHHUS BEIlEeCTBa,
ra3oBbl€ 3aKOHBI, TIEPBBIA 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXpaHEHHUsI SJEKTPUUYECKOTo 3apsna, 3akoH Kyiiona, 3akoH
Oma i ywactka 1enu, 3akoH Owma Uit HOJIHOM
JJNIEKTPUYECKOM 1enu, 3akoH JDxoyna - JleHma, 3akoH
AIIEKTPOMArHUTHOM WHAYKIIUU, 3aKOH COXPaHEHUS DHEPIuu,
3aKOH TIPSIMOJIMHEMHOTO PAacCIpOCTPAHEHHS] CBETa, 3aKOH
OTpaKEHUS CBETa, 3aKOH TIPEJIOMJICHHS CBETa; 3aKOH
COXpaHEHHUsI IHEPTUH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH
COXpaHEHHUsS JJICKTPUUYECKOTO 3apsja, 3aKOH COXpaHEHUs

UCTIONB30BaTh  CpPeACTBa  MH(POPMALMOHHBIX M | MacCOBOTO YHCJA, MOCTyJIaThl bopa, 3aKOH paJMOaKTHBHOTO

KOMMYHHMKAIIMOHHBIX ~ TEXHOJIOIMH B  pEIIeHUHM | pacmaja);  yBEPEeHHOE  HCIOJb30BaHUE  3aKOHOB U

KOIHUTHBHBIX, KOMMYHUKaTUBHBIX M | 3aKOHOMEPHOCTEH TpH aHanmm3e (U3NYECKUX SBICHUA U

OpraHU3alMOHHBIX 3aja4 c COOJIIOJIEHHEM | IPOLECCOB.

TpeOOBaHUI HSPrOHOMHUKH, TEXHUKU OE€30MacHOCTH,

TUTUEHBI,  pecypcocOepexeHus,  MpPaBOBBIX U

TUYECKUX HOPM, HOpM nH(OPMaLMOHHON

0e30IMacHOCTH;

BJIQ/IETh HAaBBIKAMU pAClO3HABaHWS M 3alIUThHI

uHpopManuy, HHGPOPMALMOHHON  0e30MacHOCTH

JIMYHOCTH.
OK 03. IInanumpoBarb u | JIMYHOCTHBIE pE3yNbTATHl JYXOBHO-HPABCTBEHHOIO | YMEHME YYMTHIBaTh TIPAHULBI IPUMEHEHUS H3YYEHHBIX
peain30BbIBaTh BOCIUTAHMUS: ¢u3nyecKkux Mojeneil: MaTepuagbHas TOYKa, MHEpLHAIbHAs
cOOCTBEHHOE c(OPMHPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUS, | CHCTEMa OTCYeTa, WJealbHBIA Ta3; MOJIETU CTPOEHHUS Ta3o0B,
npodeccuoHanbHOe U | DTUYECKOIO MOBEICHUS; KUIKOCTEN M TBEPJBIX TEJ, TOUEUHBIN JIEKTPUYECKUM 3apsi,
JMYHOCTHOE pasBUTHE, | CHOCOOHOCTh OILIEHUBATh CUTYAIlMI0 M TNPUHUMATh | SAepHas MOJENb aToMa, HYKJIOHHAas MOJENIb aTOMHOIO siapa
MpeNPUHUMATEIBCKYIO OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAJbHO- | IMPHU pelIeHUH PU3NUYECKHUX 3a/au.
JESITEbHOCTD B | HPaBCTBEHHbIE HOPMBI U LIEHHOCTH; BnageHne OCHOBHBIMH METOJAMHM HAYYHOI'O II03HAHUA,

npodeccuoHansHOM cdepe,
UCMOJb30BaTh 3HAHMS 10
(buHAaHCOBOH T'PaMOTHOCTH

OCO3HAaHUE  JIMYHOTO
YCTOHYHMBOTO OyayIIEro;
OTBCTCTBCHHOC OTHOMICHUEC K CBOMM pPOAUTCIIAM M

BKJIaJa B MMOCTPOCHUC

HCIIOJIb3YCEMBIMH B (1)1/13m<e: MMPOBOAUTDH MMPAMBIC U KOCBCHHBIC
HU3MCPCHUMA (I)I/I3I/I"ICCKI/IX BCJIMYHH, BBI6I/Ipa}I ONTUMAIBLHBIN
croco0 HN3MCPCHUA W HMCIOJB3yd M3BCCTHBLIC MCTOJAbI OLICHKHU
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B Pa3JIMUHBIX JXU3HCHHBIX
CUTyalluAX

(W) OpyruM 4ieHaM CEMbH, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHSATUS LICHHOCTEH CEMEUHOM
)KU3HU B COOTBETCTBUU C TPATULHUAMH HapOIOB
Poccun.

MeranpeameTHbie pe3yabTaThl OBJIaICHUS
YHUBEPCAIbHBIMU  PETYJISITUBHBIMU  JIEHCTBUSIMHU
caMOOpraHu3aluu:

CaMOCTOSITEJIbBHO  OCYILECTBIISITH  [1O3HABATEJIbHYIO
NeSATeTbHOCTh, BBISIBISATH MPOOJIEMBI, CTaBUTh U
dbopmynupoBath coOCTBEHHBIE 3a1auu B
00pa3oBaTeNbHON  ACATEIBHOCTH W KU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEIbBHO ~ COCTaBIIATh  IUIAH  PEIICHUS
npoOJieMbl €  Y4eTOM  HMMEIOIIMXCA  PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

CrocoOCTBOBAaTh  (POPMHUPOBAHUIO U  IPOSIBICHUIO
IIMPOKOM 3PYAMLUU B Pa3HBIX OOJIACTSX 3HAHUH,
MIOCTOSIHHO IMOBBIIIATh

MOrPEIIHOCTEN  M3MEPEHUM, MPOBOAUTH  UCCIEAOBAHUE
3aBHCHUMOCTEH (PU3MYECKHX BEIMYUMH C HCIHOJIb30BAaHUEM
NOPSIMBIX U3MEPEHHH, OOBSICHATH TMOJTYYCHHBIE PE3yIbTaThl,
UCIOJNB3YS (PU3NYEeCcKre TEOPUH, 3aKOHBI U MOHATHS, U JeNIaTh
BBIBOJIBI; COOJIIOJaTh MpaBuUja O€30MacHOro Tpyda IpHU
MPOBEJCHUN  UCCIEOBaHMM B paMKax  y4eOHOro
HKCIEPUMEHTA U Y4eOHO-HCCIeI0BATEIbCKON IEITEFHOCTH C
UCIIONIb30BaHUEM IU(GPOBBIX H3MEPUTEIBHBIX YCTPONCTB U
1a60paTOPHOTO 000pyI0BaHuUS; c(hOpMUPOBAHHOCTH
NPEACTABICHU O  MeToJax  MOJy4YeHUs  Hay4YHBIX
ACTPOHOMHUYECKUX 3HAHHIA.

OK 04. DOddexruBno
B3aHMOJICHCTBOBATh u
paboTaTh B KOJJICKTHUBE U
KOMaH/JIe

MeTanp CIMCTHBIC PE3YJIbTATHL OBJIaACHHA
YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHA I[CI\/IICTBI/ISIMI/I
COBMECTHOM JACATCIIBHOCTH

IIOHUMATh u HCII0JIB30BaTh MIPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUyaJIbHOU paboThI;
NPUHUMATh  II€JIM  COBMECTHOM  JI€ATEIHbHOCTH,

OPraHu30BbIBaTh U KOOPAMHUPOBATH JIEUCTBHUS IO €€
JOCTH)KEHUIO: COCTaBIIATh T1aH JICVCTBUM,
pacrpenensaTb poJiMi ¢ y4eTOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;
OlLICHMBATh KayeCTBO CBOETO BKIaJa W KaXJOTO
YY9acTHHKAa KOMaHIbl B OOmMMA pe3yabTaT II0
pa3paboTaHHBIM KPUTEPHUSIM.

ChopmupoBaHHOCT, yYMEHHUS pEIIaTh pPACUYETHHIE 3aJaud C
SBHO  3aJaHHOM  (PU3WYECKOW  MOJENbI0,  HCIOIB3Ys
¢dbu3nyecKkue 3aKOHbI WM TPUHIMIBI, HAa OCHOBE aHalM3a
YCJIOBHS 3a7laud BBIOMPATh (DU3UYECKYIO MOJIEIb, BBIIETSATH
dbusznueckue BeNHYUMHBI U (OPMYNBI, HEOOXOAMMBIE AJS €€
pelieHusi, MPOBOAWTH pacyeThl M OIEHWBATh PEATHHOCTH
MOJIyYEHHOTO 3Ha4YeHHUs (DU3MUECKON BETUYMHBI, pelaTh
KauyeCTBEHHBIE 3a1a4, BBICTpaWBast JIOTHYECKHU
HEMPOTUBOPEUYUBYIO LIEMOYKY PpaCCYXJACHUH C OMopod Ha
M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHS.
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OK 05. OcymecTBasTh
YCTHYI0O M TMHCbMEHHYIO
KOMMYHHUKAIUIO Ha
rOCy/IapCTBEHHOM  SI3bIKE
Poccuiickoit @enepauun ¢
y4eToM 0coOeHHOCTEHN
COLIMAJIbHOTO u
KYJIbTYPHOT'O KOHTEKCTa

MeTaHpe[{MeTHBIe pe3yJ'IbTaTBI OBJIaACHUA
YHHBEPCATbHBIMA KOMMYHHKATUBHBIMH JICHCTBUSIMU
OOILIEHHS:

pacrio3HaBaTh HEBEpOAJbHBIC CPEJICTBA OOIICHHMS,
IIOHUMATh 3HAUYCHHC COILIUAJIBbHBIX 3HAaKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYalun
" cMiAryarthb KOH(bJII/IKTBI;

apryMEHTHPOBAHHO BECTH JHMAJOr, YMETh CMSTdaTh
KOH(l)JH/IKTHI)Ie CI/ITyaIII/II/I.

CdhopmupoBaHHOCTH COOCTBEHHOU MO3UIMH IO OTHOIIEHUIO K
¢uznueckoil  mHboOpManuu, TOMy4yaeMOW M3  Pa3HBIX
MCTOYHMKOB, YMEHHUI HCIOJIb30BaTh LU(PPOBBIE TEXHOJIOTUU
JUIsL  TIOMCKAa, CTPYKTYpUPOBAaHHUA, HHTEpPHpETalluud U
[IpEACTaBIICHUS y4ueOHO u Hay4HO-TIONYJIIPHON
uH(poOpMallUK; pa3BUTHE YMEHUI KPUTUYECKOTO aHalu3a
MoJTy4aeMoi nH(OpMaIIvH.

OK 07. CopgeiicTtBOBaTh
COXPAHEHUIO OKpYXKarolen
Cpenbl,
pecypcocOepeKeHuIo,
NPUMEHITh  3HAaHUA 00
W3MEHEHUU KJIuMarTa,
NPUHLMIBL  OEPEekIUBOTO
MIPOU3BO/JICTBA,

3¢ (deKTUBHO JeiiCcTBOBATh
B Ype3BBIYANHBIX
CUTYaIUsIX

JInaHocTHBIE pe3yabTaThl MaTPUOTHIECKOTO
BOCITUTAHUS:
CopMHUPOBAaHHOCTb  POCCHICKOM  TIpa)KAaHCKOU

HICHTUYHOCTHU, IATPUOTU3MA, YBAXKCHHUA K CBOCMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoM,
TOpIOCTH 3a CBOM Kpaid, CBOO PoauHy, CBOU fA3bIK U

KYJIBTYDY, IPOILIOEe u HACTOsAIIEe
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu.

JlnunocTHBIE pe3yNbTaThl 3CTETUYECKOTO
BOCIIUTAHUSA:

JCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl SCTETUKY
ObITa, HAYYHOT'O U TEXHHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOLICHUH;

FOTOBHOCTh K CAMOBBIPQXKEHUIO B pa3HBIX BHJAX
UCKYCCTBA,  CTpEMJICHUE  IIPOSIBIATH  KadecTBa
TBOPYECKOM JINYHOCTH.

OsnaneHue (chopMUPOBAHHOCTH MPEACTABICHUI) MTpaBUIIaMU
3amucu (PU3HYECKUX (POPMYIT pelbePHO-TOUCUHOU CHUCTEMBI
o6o3Hauenunii JI. bpains (mus ciaensix W CIa0OBHISIIMX
00yyJaromuxcs).
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IIK 1.1 OcymecTBasaTh
clauy-NIPUEMKY CBIpbSl H
pacXxoAHbIX  MaTepuayioB
s IIPOM3BOJICTBA
IPOAYKTOB IMHTAHUA U3
MSICHOT'O ChIPbS

OsnaacHuE:

- YHUBEPCAIbHBIMH YyYE€OHBIMH I103HABATEIHHBIMU
JNEeUCTBUSAMHU (KCIOJBb30BaTh 0a30BbIC JIOTHYECKHE
IercTBUA, 0a30BbIe HCCIEIOBATEIbLCKHE EHCTBHS,
pabotath ¢ nHpOopManuei);

- YHUBEPCAJIbHBIMH YYCOHBIMH KOMMYHUKATHUBHBIMH
JICUCTBUSMU (chopmupoBaHHOCTH COLMAIbHBIX
HaBBIKOB OOIIICHUS, COBMECTHOM JIEATEILHOCTH);

- YHHUBEPCAJIbHBIMU PETYJIATUBHBIMH JACHCTBUAMHU
(YMeHHsI caMOOpTraHU3aIlMK, CAMOKOHTPOJIS, PA3BUTHE
HMOIIMOHAJIBHOT'O UHTEJUICKTA)

yYMETh pacro3HaBaTh (U3MUECKue sBICHHUS (TPOLECCH) U
OOBSICHATh MX HAa OCHOBE H3YYEHHBIX 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHOMN ¢buznku u TEPMOANHAMUKH,
AJIEKTPOAMHAMUKY, KOJIEOATENbHBIX IPOLECCOB, OINTHUKHU,
KBaHTOBOI TEOpPUU CTPOEHUS BEILIECTB

I[IK 1.2. OpranuzoBbiBatTh
BBITIOJIHCHUE

TEXHOJIOTHYECKUX
omepanuii  MPOU3BOJCTBA
IPOAYKTOB  IHUTaHUS U3
MACHOI'O CBhIpbsA Ha
aBTOMATU3MPOBAaHHBIX
TEXHOJIOTUYCCKUX JIMHUAX
B COOTBETCTBUU c
TEXHOJIOTHYCCKUMHU
MHCTPYKUUSAMU

OBnaneHue:

- YHUBEPCAJIbHBIMU yYE€OHBIMHU I103HABATEIHHBIMU
NEeHUCTBUSIMU

(ucnonp3oBaTh  0a30BBIE  JIOTMUECKHE  JIEHCTBUS,
0a30BbIE HCCIIEOBATENbCKUE JIEHCTBUS, pabOTaTh C
uH(popMaruei);

- YHUBEPCAIbHBIMU Y4€OHBIMU KOMMYHUKATHBHBIMHU
nerdcTBusiMH  (CHOPMHPOBAHHOCTH  COITMATBHBIX
HABBIKOB OOIIIEHHUS, COBMECTHOM JIEATEIHHOCTH);

- YHHUBEPCAJIBbHBIMU PETYJISATUBHBIMH JCHCTBUAMHU
(ymMeHusl caMOOpraHu3aluyl, CaMOKOHTPOJISI, pa3BUTHE
HMOLIMOHAIIBHOTO MHTEJJIEKTA)

YMETh pacrho3HaBaTh (u3nMdeckue sBieHUs (TMPOIecChl) U
OOBSICHATh MX HA OCHOBE HM3YYEHHBIX 3aKOHOB MEXaHUKH,
MOJIEKYIISIPHOM buznku u TEPMOAMHAMHUKH,
ANIEKTPOJIMHAMHUKY, KOJIEOATEIbHBIX IPOIECCOB, ONTHUKH,
KBaHTOBOI TE€OPUU CTPOCHUS BEIIECTB

IIK 2.1. OpraHu3oBbIBaTh

OBazaeHue:

YMeTh pacrho3HaBaTh (QuU3WYecKue sBICHUs (TPOIECcChl) U

BXOJIHOM KOHTPOJIb | - YHHUBEPCAJIbHBIMH YYE€OHBIMU I103HABATEIbHBIMU | OOBSICHATH WX HA OCHOBE H3YYEHHBIX 3aKOHOB MEXAHUKH,
KayecTBa W 0€30MacHOCTH | JACHCTBUAMHU MOJIEKYJISIPHOM ¢buzuku u TEPMOANHAMMUKH,
MSICHOTO CBIPBS u | (ucronb3oBaTh 0a30Bble  JIOTMUECKHE JIEHCTBUS, | AJEKTPOJAMHAMUKH, KOJIEOATENbHBIX TPOIECCOB, OITHUKH,
BCIIOMOTaTENIbHBIX 0a30Bble HCCIIEOBATENIbCKUE JAEUCTBHs, paboTaTh C | KBAaHTOBOM TEOPHH CTPOCHUS BEIIECTB

KOMIIOHEHTOB, uHpopMaruei);

YIIaKOBOYHBIX MAaTEpUANIOB, | - YHUBEPCAIbHBIMU YYEOHBIMH KOMMYHHKATHBHBIMH

MIPOU3BOJICTBEHHBIN neiictBusiMH  (c)OPMHUPOBAHHOCTh  COLMANIBHBIX

KOHTPOJIb HaBBIKOB OOILEHHsI, COBMECTHOM JIeATEIbHOCTH);
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nosryabpuKarTos,

- YHHUBEPCAJIBHBIMU PETryJSTUBHBIMU JACUCTBUAMMU

MapaMeTpoB (YMeHHsI caMOOpTraHU3aIMK, CAMOKOHTPOJIS, PA3BUTHE
TEXHOJIOTHYECCKUX AMOIIMOHAIPHOTO MHTEIIJIEKTA)

MPOLECCOB U KOHTPOJb

KayecTBa TOTOBOM

NPOAYKIUK U3  MSCHOTO

CBIPbs

[IK 2.2. KoHTposmpoBaTh
MIPOU3BOJICTBEHHBIE CTOKU
u BBIOPOCHI, OTXO/IBI
MPOU3BOJICTBA, MPUTOIHBIC
u HEIPUTOJIHbIE TUIS
JaJbHENIIen
MPOMBIIICHHON
nepepaboTku

OBnaneHue:

- YHUBEPCAIBHBIMH y4YEOHBIMU IMO3HABATEIIHBHBIMU
NEeNCTBUSIMU

(ucnonp3oBaTh  0a30BBIE  JIOTMUECKHE  JIEHCTBUS,
0a30BbIE HCCIIENOBATENbCKUE JIEHCTBUS, PadOTaTh C
uHpopmanueil);

- YHUBEPCAJIbHBIMU Y4€OHBIMU KOMMYHUKATHBHBIMU
neictBussMu  (COOPMHPOBAHHOCTh  COIMABHBIX
HABBIKOB OOIIIEHHUS, COBMECTHOM JIEATEIBHOCTH);

- YHHUBEPCAJIbHBIMU PETYJISATUBHBIMH JACHCTBUAMHU
(ymMeHus: caMOOpraHu3aluyl, CaMOKOHTPOJISI, pa3BUTHE
HMOLIMOHAIIBHOTO MHTEJUJIEKTA)

YMETh pacrho3HaBaTh (uU3MYecKue sBIeHUs (TPOIEecChl) U
OOBSICHATh MX HA OCHOBE HM3YYEHHBIX 3aKOHOB MEXaHUKH,
MOJIEKYIISIPHOM buzuku u TEPMOANHAMHUKH,
ANIEKTPOJIMHAMHUKY, KOJIEOATEIbHBIX IPOIECCOB, ONTHUKH,
KBaHTOBOI T€OpPUU CTPOCHUS BEIIECTB
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2. CTPYKTYPA U COAEP’)KAHUE YYEBHOI'O ITPEJIMETA

2.1 O0beM yueOHOro npeaMeTa U BU/bl yueOHOH padoThl

Buj yue6HOH paboThI O06beM B yacax

O0BeM 00pa3oBaTeIbLHON TPOTPAMMBI 141
B T.4.:

OCHOBHOE COJIep)KaHNE | 94
BT. ..

TEOPETUIECKOE 00yICHUE 76
MIPAKTUYECKHE 3aHATUS 18
BT. ..

[TpodheccrnoHaTbHO-OPUEHTHPOBAHHOE COACPIKAHIE | 18
BT. ..

TEeOpeTU4ecKoe 00yuyeHue 4
IIPAKTUYECKUE 3aHATUS 14
2.CamMocTosTeNbHas paboTa 00yJaroIerocs 47
[TpomexxyTouHas arrecranus B hopme 1uddepeHIIMPOBAHHOTO 3a4eTa 2




2.2. TemaTu4eCcKUil IJIaH U cofepkaHue yueOHoro npeamera YIl.11 dusuka

Kongbr
HanmeHnoBanue Copep:xanue yueOGHOro MaTepuana, 1abopaTtopHble U MPAKTUYECKUE 3aHATHS, Obbem vacos KOMIIETEHIINH,
pa3aesioB U TEM KOHTPOJIbHBIE pabOTHI, CAMOCTOSATEIbHbIE PA0OTHI pe3yJIbTaToB
T3 | I3 | CP OCBOEHMS
1 2 3 4 5 6
Benenue. duszuka uConuepxkaHue yaeOHOro Marepuaa:
METO/bI HayyHoro{I3 1 ®dusuka — ¢yHIaMeHTalbHAs HayKa O MNpHupone. EcTecTBeHHO-HAayyHBIH METO/
MMO3HAHUS [MO3HAHUSI, €r0 BO3MOYKHOCTM M TPaHULBl NPUMEHUMOCTH. OKCIEPUMEHT WU TEOpHs B
mpoiiecce Mo3HaHUs MpUpoaAbl. MoaenupoBanue GU3NUECKUX SIBICHUN U MporeccoB. Posp 2 OK 03
PKCIEpUMEHTa M TEOPUU B Mpolecce IMOo3HaHUs npuponbl. Pusznueckas BeIUYUHA. OK 05
dusnyeckue 3akoHbl. ['paHuIl NPUMEHUMOCTH  (PU3HUECKUX 3aKOHOB U TEOPUH.
[Tpunuun coorBercTBUs. [loHsATne o Qusuueckoir kaptuHe wmupa. llorpemHocTy
M3MepeHuil (U3UYECKUX BEITHYMH.
Pasznen 1. MexaHuka 10 8
Tema 1.1 OcnoBbelConepxanue yaeOHOro MaTepuara:
KUHEMaTUKU [TpodeccnonanbHO-OPUEHTUPOBAHHOE COACPKAHKE
T3 2. Mexanuueckoe IBHKEHHME U €ro BuAbl. MarepuanbHas Touka. CkalsipHble U
BEKTOpHbIE (U3NYecKue BeNUYMHBL. OTHOCUTEIBHOCTh MEXaHMYECKOTO  JBMIKEHHS.
Cuctema otcuera. [lpunmun otHocutenbHOocTH  [amunes.  Tpaektopus.  I[lyTs. 5 OK 01
[lepememenue. PaBHOMepHOe mpsMonuHeNHOe JBHXKEHHE. CKOpOCTb. YpaBHEHUE OK 02
NBIKEHHs. MTHOBEHHAs: M CpeHss CKOpPOCTH. YckopeHue. lIpsamonnHeHoe aBUkeHue ¢ OK 04
MOCTOSIHHBIM YCKOpeHHeM. J[BHXKeHHEe C MOCTOSHHBIM YCKOpPEHHUEM CBOOOJHOIO MaJleHHs. OK 05
PaBHOMEpHOE JBWIKCHUC TOYKH o OKPY>KHOCTH, yriioBas CKOpPOCTb. OK 07
LlenTpocTpeMuTenpHoe yckopenue. KunemaTrka abCoIIOTHO TBEPIOTO Tea. MK 1.1
CamocrosrenbHas padora Ne 1 Yrto uzyuaer ¢pusuka? Hekoropsle puzndyeckue TepMUHbBI 8 MK 1.2
Tema 1.2 OcnoBbelConepkanue yaeOHOTO MaTepuaa:
MUHAMUKHA T3 3. OcHoBHas 3amaua guHamuku. Cuima. Macca. 3akoHsl Mexaunku Hprorona. Cuisl B| 2
npupose. Cusa TSHKECTH M CHJla BCEMUPHOTO TSITOTeHHsI. 3aKOH BCEeMUPHOT'O TATOTEHHUSL.
CopepxaHue yueOHOro MaTepuania:
T3 4. IlepBas kocmuueckass CKOpocTb. JIBm>keHHME IlaHeT W Manbix Ten ConHeuHod| 2
cuctembl. Bec. HeBecomocts. Cusibl ynpyroctu. CuUilbl TpeHHUS.
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Tema 1.3 3akoHbl

Coneprxkanue yaeOHOro MaTepHuaa:

COXpaHEHUsI B3 5. Hmnynsc Ttenma. Mmnynbc cuiibl. 3aKOH COXpPaHEHHS HMMITyJbca. PeakTUBHOE

MeXaHUKE nBIKeHue. Mexanudeckass pabora u MoutHocTh. Kunernueckast sHeprus. [lorennuanpHas
PHeprusi. 3aKOH COXpaHEHHUsl MeXaHW4yeckoi sHepruu. PaboTta cuibl TsKeCTH U Cuib] 2
yrnpyroctd. I[IpumMeHeHue 3aKOHOB coxpaHeHHs. Vcronb30BaHne 3aKOHOB MEXaHUKU JIJIs|
00BSICHEHUS! IBUKEHHUS HEOECHBIX Tell U JUIsl Pa3BUTHS KOCMHMYECKHUX HCCIIECIOBAHUMA,
IpaHUIIBI MPUMEHUMOCTH KJIACCHUECKOW MEXaHUKHU
Copepxanue yueOHOro MaTepuania:
T3 6. 3aKkoH cOXpaHEHUs MEXaHW4eCKOW »HHepruu. Pabora cuibl TSHDKECTH M CHUJIBI
yrpyroctu. [IpuMeHneHue 3akoHOB coxpaHeHus. Vcronb3oBaHHe 3aKOHOB MEXaHUKU US| 2
OOBSICHEHUS! JBIDKEHHS HEOECHBIX Tel W JUIA PAa3BUTHA KOCMHUYECKUX HCCIIEIOBaHUM,
FpaHULIbI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU

Pazgen 2. MoJiekyasipaasi pu3uka u TepMOANHAMHUKA 16 16

Tema 2.1 OcnoBbl [Conepkanue y4eOHOTO MaTepHana;

MOJIEKYJISIPHO- T3 7. OcHOBHbBIE TMOJOKEHHUSI MOJEKYISIPHO-KMHETHUYECKOH Teopuu. Pasmepsl u Maccal

KHUHETHYECKOUTEOPUN [MOJIEKYJl HaToMoOB. bpoyHoBckoe aBrkeHune. CTpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX| 2
ren. neanpubiii ra3. J{aBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHUHETHYECKON
TEOPHH Ta30B.
Coneprkanre yaeOHOro MaTepHuaa: OK 01
T3 8. Temmeparypa u ee wu3MepeHHE. AOCOMIOTHBIM HYJAb  TeMIEpaTyphbl. OK 02
TepMoauHaMudeckass IKajia Temreparypbl. TemmepaTypa 3Be3a. CKOPOCTH JABWXKEHHS| 2 OK 03
MOJIEKYJ M MX U3MEpeHHe. YpaBHEHHE COCTOSIHMA MJealbHOro rasa. Mzompoueccsl U UX OK 04
rpaduxu. ['a3oBble 3aKOHBI OK 05
[TpodeccnoHambHO-OPHEHTUPOBAHHOE CO/IEPIKAaHHE OK 07
[MpakTdeckoe 3anstre 1 M3ydeHne oIHOTO U3 M30MPOIIECCOB MPUKIIAIHOTO XapaKTepa IE[)II<< ?91
CamocrositenbHas pabora Ne 2 CtpoeHue BelecTna. 4 TIK 1:2

Tema 2.2 OcnoBblConepxaHue yaeOHOT0o MaTepuaa: 2

TEPMOIMHAMHUKHI T3 9. Buytpennsis sueprusi. Pabora u teronepenava. KoanuecTBo TEMIOTHI.
CopepxaHue yueOHOro MaTepuania:
T3 10. YpaBuenue teroBoro Oananca. IlepBoe Hawano TepMOAMHAMUKU. AJMaOaTHBIN 2

nporiecc.

BTOpOC HaydaJjio TCPMOJUHAMUKH.
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Coneprxkanue yaeOHOro MaTepHuaa:

T3 11. Termosbie aBurarenu. KII/ TemnoBoro asurarens. OxpaHa OpHpObI 2

Tema 2.3 Arperarnbie (CoaeprkaHue yueOHOro Marepuana:

coctosiHusi BemectBa U (13 12. Mcnapenue u konaeHcanus. HachlleHHbI nap ¥ €ro cBOiCTBa. 2

(azoBbie OTHOCHTEIbHAS BIAKHOCTH Bo3yxa. [Ipubopsl asist onpeesieH s BIQKHOCTH BO3AYXa.

Hepexoabl Copepxanue yueOHOro MaTepuania:
T3 13. Kunenue. 3aBUCHMOCTb TeMIEpaTypbl KUICHHUS OT JABJICHUS. XapaKTepUCTUKaA|l 2
PKHJIKOTO COCTOSIHUSI BELLIECTBA.
Coneprkanne yaeOHOro MaTepHuaa:
T3 14. biwxuuii nopsanok. [loBepxHocTHOe HatspkeHue. CmauumBanue. KanwisipHbie 2
SIBIICHHUS. XapaKTEPUCTHUKA TBEPJOTO COCTOSIHUA BenlecTBa. Kpucrammmueckue U amopdHbie
Tesa
[TpodeccnonanbHO-OPUEHTUPOBAHHOE COACPKAHUE
[TpakTuyeckoe 3anstue 2 OnpeaeneHue BIaXHOCTH BO3yXa B KJIACCHOW KOMHATe
CamocTtosTenbpHas padora Ne 3 Monexysl 6
CamocrostenpHas padora Ne 4 [Iuddysust B razax, )KUIKOCTAX M TBEPIBIX TEJAX. 6

Pa3nen 3. DjeKTpoAMHAMHMKA 24

Tema 3.1Coneprxanue yueOHOTo MaTepuaa:

Onektpuueckoe nojie (I3 15. Dnekrpudeckue 3apsaapl. DIeMEHTapHBINA 3JIEKTPUUECKUM 3apsj. 3aKOH COXPAHEHUs] 5
Bapsiga. 3akoH Kyiona. Onekrpuueckoe mnose. HanpsKeHHOCTh 3JIEKTPUUECKOTO IOJIS.
[ [puHIUIT CyTIEPIIO3UIINU MTOJIEH. OK 01
CopepxaHue yueOHOro MaTepuana: OK 02
T3 16. IlpoBogHUKKM B 3JI€KTPUYECKOM Iosie. JIMAIEKTPUKUM B DIEKTPUYECKOM IOJIE. 5 OK 03
[Tonsspuzanus nudnekTpukoB. [loreHnnan. PazHOCTh mOTEeHIMAIOB. DKBUIIOTEHIUAIBHbIE OK 04
MOBEPXHOCTH. OK 05
CopepxaHue yueOHOro MaTepuana: OK 07
T3 17. CBsA3b MEXy HAPSHDKEHHOCTBIO M PA3HOCTHIO MOTEHIIMAIIOB 3JIEKTPUYECKOTO ITOJIS. K 1.1
OnexkTpoeMKocTh. KoHaeHcaTopbl. DHeprus 3apsHKeHHOro KoHzaeHcaropa. lIpuMeHenue 2 IIK 1.2
KOHJICHCAaTOPOB. [IK 2.2

Tema 3.2 3akosbp|CojepkaHue yaeOHOTO MaTepHaa:

[IOCTOSTHHOTOTOKA T3 18. YcnoBusi, He0OXOAMMBIE 1 BOSHUKHOBEHUS U TIOJ/IEPIKAaHUs SJIEKTPUUECKOTO TOKa. 9

Cunatoka. 3akoH OMma /1715 yyacTKa LeTH.
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Coneprxkanue yaeOHOro MaTepHuaa:
T3 19. DnekTpuyeckoe conporuBieHue. [lapamienbHoe U MoCaeI0BaTEIbHOE COSANHEHHUE]
MPOBOAHUKOB. PaboTa M MOIITHOCTH TTOCTOSTHHOT'O TOKA.

Conepkanre yaeOHOro MaTepHuaa:
T3 20. TemnoBoe nelictBue Toka. 3akoH Jxoyns — JleHua. DneKTpoABHXKYLIas CHUIIA
MCTOYHMKA TOKA. 3aKkoH OMa 111 ITOJTHOHU [EIH.

[TpodeccnoHambHO-OPHEHTUPOBAHHOE CO/ICPIKAHHE

[IpakTHyeckoe 3aHgarue 3

I3y4yeHre 3aKOHOB IOCJIEN0BATEIbHOIO M IAPAIEIIBHOIO COEJUHEHUM IPOBOJHUKOB
MPUKIIATHOTO XapaKTepa.

[TpakTrueckoe 3ansTue 4

3mepenne D/1C u BHyTpEeHHET0 CONPOTUBICHUS UCTOYHUKA TOKA

2 cemecmp

Tema

[PA3JINYHBIX CpCaax

33

DJIEKTPUUECKHI TOK B

CopepxaHue yueOHOro MaTepuana:

T3 21. DaexkTpudecKuil TOK B METaJIaX, B AJIEKTPOJIUTAX, Ta3aX, B BaKyyMe. DJICKTPOJIU3.
3akoH snekTponu3a @Papanesd. Buabl ra3oBeiX pa3psaoB. TepMO3JIeKTpOHHAsT 3MUCCHSL.
[1na3ma.

Copneprxanue yueOHOro MaTepuaa:
T3 22. DnexTpuueckuid TOK B mNoaynpoBoaHukax. CoOCTBEHHass M MpHUMeECHas|
npoBogumoctH.  P-n mepexox.  IlomympoBoaHukoBele — mpubGopbl.  [IpumeneHue
[0JIYTIPOBOJTHUKOB

Tema 3.4 MaraurHoe

CopepxaHue yueOHOro MaTepuana:

oJie T3 23. Bekrtop MHAYKIUMM MarHutHoro mnoiss. B3aumoneiictBue TokoB. Cuna Ammepa.
[Ipumenenue cuibl Ammnepa. MarHuTHbIE TOTOK. JleficTBME€ MAarHMTHOTO TIOJSL Ha|
JIBHDKYILIMICS 3apsifl.
Copepxanue yueOHOro MaTepuana:
T3 24. Cuna Jlopenna. Ilpumenenne cunbl Jlopeniia. MarHuTHble CBOWCTBA BEIIECTBA.
CouiHeuHasi akTUBHOCTb U €€ BIMsiHUE Ha 3emirt0. MarHuTHble Oypu

Tema 3.5Coneprxanue yueOHOro MaTepuana:

OnekTpoMarHuTHas (I3 25. SIBneHue S1I€KTPOMarHMTHOW HMHAYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOW WMHIYKIHH.

VH YKL [IpaBuio Jlenua. BuxpeBoe aneKTpruuecKkoe moie.

Coneprkanre yaeOHOTo MaTepHraa:
T3 26. O3/JIC wuHAyKUuMM B JABWKYILHUXCS IPOBOJHUKAX. SIBIeHME CAaMOUHIYKIIMH.

MHAYKTUBHOCTh. DHEPrusi MArHUTHOTO MOJII TOKA. DJIEKTPOMAarHUTHOE MOJIe
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[TpodeccnoHambHO-OPHEHTUPOBAHHOE CO/ICPIKAHHE
[IpakTHyeckoe 3aHsaTHE S:
M3yuenue siBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU MIPUKIIATHOTO XapaKTepa.

CamocrosrenbHas pabota Ne 5 Pedepar u mpeseHTanus Ha Temy: «DJIEKTpOMarHUTHAas
VHTYKLS

Pasznea 4. Kosie0anusa 1 BOJHBI

Tema 4.1
Mexanuueckue
KOJIEOAHUS U BOJIHBI

Coneprxkanue yaeOHOro MaTepuana:

[TpodeccronanbHO-OPUEHTHPOBAHHOE COJICPIKAHUE

T3 27. 'apmonunueckue konedanus. CBoOOaHBIE MeXaHnUeckue Konebanus. [IpeBpaiienne
PHEPTUM TIPH KOJIeOATeNbHOM JIBWKEHUH. MaremMaTHuecKuii MasTHUK. [IpyKMHHBIH
MasTHUK. BpIHyXIeHHbIe MexaHuueckue koneOanus. Pesonanc. Ilomepeunsie wu
[PO/IOJIbHBIE BOJHBI. XapaKTEPUCTHKU BOJIHBL. 3BYKOBBIE BOJIHBI. YJIBTPa3ByK M €ro
[IPUMECHEHUE

OK 01

Tema 4.2Coneprxanue yaeOHOTO MaTepHaa: OK 02
OnektpomarautHeie (I3 28. CpoOomHble dieKTpoMarHuTHbE KojeOaHus. [IpeBpamieHue SHEpruv B OK 04
KoJIeOaHUs M BOJIHBI  [KosiebarenbHOM KoHType. Ilepuon cBOOOAHBIX 3ieKTpudeckux Kosiebanuil. dopmyna) OK 05

ToMmcoHa. 3aryxaromue 3JIeKTPOMarHuTHBIE KoseOaHus. BBIHYXIEHHBIE SJIEKTPHUECKHUE OK 07

kosiebanus. [lepemennslit Tok. Pe3oHaHc B anekTpuueckoil nenu. I'eHepaTop nepeMeHHOro K 1.1

roka. Tpancpopmatopsl. [Tlonyuenue, nepeaaya u pacupeesieHne 3IEKTPOIHEPTUH. '

Coneprkanre yaeOHOro MaTepHuaa:

T3 29. DnextpoMarHuTHble BOJHBL. (CBONCTBA AJIEKTPOMAarHUTHBIX BOJIH. OTKpPBITHIN

KoneOatenbHbld  KOHTYp. Omnwitel ['.I'epuia.  UM3zo6perenne paano A.C. ITlomoBbiM.

[Tonsitue o pagrocasu. [IpuHimn paguocssasu. [IpuMeHeHNne 2IEeKTPOMArHUTHBIX BOJIH.

CamocrtosiTeibHas padora Ne 6 Pedepar u npezenrtanus Ha TeMy: «JIE€KTPOMAarHUTHbBIE

BOJIHBI»

Paznen 5. Onrnka OK 01
Tema 5.1 IlpuponaConepkanue yaeOHOro MaTepHaia: OK 02
CBETa T3 30. Toueunslilt ncTOUHMK cBeTa. CKOPOCTh PaCpOCTPaHEHUS CBETA. 3AKOHBI OTPAKEHUS] OK 04

u npesnowsieHus csera. [Ipunnun Iroiirenca. ConHeuHble W JyHHbIE 3aTMeHud. [lomaHoe OK 05
orpaxkenue. Jlunusel. [locTpoenune wuszoOpakeHuss B nuH3ax. DopMmyna TOHKOH JUH3BIL. K 1.1
YBenuuenue nuH3bL. [11a3 kak ontudeckas cucrema. Onrudeckue npudopsl. Teneckorsl K 2.1
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[IpodeccroHanbHO-OpUEHTHPOBAHHOE COJICPIKAHUE
[pakTrueckoe 3ansaTre 6: OnpeneneHre MOKa3aTemst IPETOMIICHUS CTEKIIa.

Tema 5.2 BosHOoBbIE
CBOMCTBacCBETA

Cojeprxkanue yaueOHOro MaTepuaa:

T3 31. UaTepdepennus cBera. KorepeHTHOCTh CBETOBBIX Jiyuel. IHTepdepeHns B TOHKUX
mienkax. Kombena Herotona. Hcmonb3oBanue HWHTEpGEPEHIMH B HAayKe U TEXHUKE.
Judpaxkus cera. dudpakunus Ha IIend B HapauielbHbIX Jydax. Judpakuumonnas
pewerka. [lonspuszanusa nonepeunsix BoyH. lomsipuzanus cera. [lonspounsl. ucnepcus
CBETA.

CamocrosiTeibHasi pabora Ne 6 Pedepart Ha Temy: «CBet B pusnke»

Coneprkanne yaeOHOro MaTepHuaa:

T3 32. Buasl usnyyenuid. Buner cnektpoB. CrekTpsl ucnyckanus. CeKTpbl HOTJIOLIEHHUS.
CriekTpanbHblii aHamu3. CHEKTpallbHBIE KIACCHI 3Be3l. YIbTpadHOIETOBOEC H3IydYCHHE.
Nudpakpacnoe wusnydenue. PentrenoBckue mnyuu. Mx mnpupoma u cBoiictBa. Illkama
PIIEKTPOMATHUTHBIX U3JIYYCHH.

[TpodeccnoHambHO-OPUEHTUPOBAHHOE CO/IEpIKAHHE
[TpakTueckoe 3anstue 7: OrnpeneneHue JUIMHbBI CBETOBOM BOJHBI C  IOMOIIBIO
TM(PPAKLIMOHHOM pelIeTKH

Tema 5.3
CrienuanpHasl — TeOpHs
OTHOCHUTCIBHOCTHU

Coneprkanne yaueOHOro MaTepHuaa:

T3 33. JIBmwkeHHe CcO CKOpOCThIO cBeTa. [locTynmaTel TEOpUHM OTHOCUTEIBHOCTH H
CJICACTBUA U3 HHUX. I/IHBapI/IaHTHOCTB MOAYJd CKOPOCTHU CBE€TAa B BAKYyMC. SHepFI/IH IIOKOSI.
CBsi3b MacChl M SHEPTUU CBOOOIHON YaCTHUIIBL. DIEMEHTHI PEISITUBUCTCKOM JUHAMHUKHU

Paznen 6. KBanToBasi pusuka

Tema 6.1 Kganrosas
ONTHUKA

CopepxaHue yueOHOro MaTepuana:

T3 34. KBantoBas rumotesa [lnanka. TemmoBoe u3znyudenue. KopmyckyaspHO-BOJIHOBOH
yanu3Mm. GoToHsbl. ['nnoresa ae bpoisist 0 BOJTHOBBIX CBOMCTBaxX 4yacTull. /[aBieHue cBera.
Xumnaeckoe aeiictBue cera. Omnbitel [1.H. JlebeneBa u H.M. BaBunosa. ®otosrddexr.
YpaBHenue DifHmrelHa it potordpdexra. [Ipumenenne poroaddexra

Tema 6.2 ®dusuka
ATOMa MAaTOMHOTO SiApa

CopepxaHue yueOHOro MaTepuana:

T3 35. Pa3BuTue B3MJIS10B Ha CTpOeHUE BenlecTBa. MoJenu CTPOEHHs aTOMHOTO Sapa.
Anepuas moxens aroma. OmbeiTel 3. Pesepdopna. Mogens aroma Bomopona mo H. bBopy.
KBanToBbie noctynarsl bopa. Jlazepbl. PagnoakTHBHOCTE. 3aKOH pauOaKTUBHOIO pacrajia.
PannoakTtuBHble TpeBpamieHus. CrocoObl HaAOMIOJEHUS U PETUCTPALUU 3apSKEHHBIX
gactuil. CtpoeHue aromHoro siapa. [ledekT macchl, dHEpPrusi CBS3HM U YCTOWYHBOCTH
ATOMHBIX SAO€EP.

OK 01
OK 02
OK 04
OK 07
[K1.1
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Coneprxkanue yaeOHOro MaTepuana:
T3 36. Snepnubie peaknuu. SnepHas SHepreTuka. DHEPreTUUYECKUH BBIXOJ SIACPHBIX
peakuuid. ICKyCCTBEHHass paJguOaKkTUBHOCTh. JleneHue Tsokensix saep. Llemnas sipepHas

peakuus. Ynpapiasiemas ILenHas peakuus. fAnepHblid peakTop. TepMoOsIepHbIA CHHTE3. 2
OHeprus 3Be31. [lonyueHue pagnoakTUBHBIX U30TONOB U UX NPUMEHEHME. buonornyeckoe
eiicTBUE PaMOAKTHUBHBIX M3ITYYSHHUNH. DIeMEHTapHbIC YACTULIbI
CamocTosiTeibHasi padota Ne 7 Pedepat u npe3enrtanus Ha TeMy: «KBaHTOBast pusnka 5
Pa3nen 7. Ctpoenue BeesreHHo 4 2 0
Tema 7.1 Crpoenne/Coaepkanne yaeOHOro MaTepHraa:
Conneunoii cuctemsl (I3 37. ConHeuHast cucTeMa: IUIaHEThl U Mallble Teja, cucrema 3emisi—JlyHa 2
Tema 7.2 DpomouusCoaepxanue yueOHOro MaTepuana: OK 01
Bcenennoi T3 38. Crpoenne u sBomtorusi Comuma um 3BE3a. Kmaccudukanms 3BE3a. 3BE3ABI U OK 07
MCTOYHUKU UX SHEPTUU. 2 1K 2.2
["anakTika. CoBpeMEHHbIE ITPEICTABIICHHS O CTPOCHHUH U BOJIONMK BeenenHoi
[IpakTuueckoe 3ansaTue 8: M3ydyeHue kapThl 3B€3IHOTO HeOa. 2
[TpakTrueckoe 3anstue 9 AuddepeHunpoBaHHbIN 3a4eT 2
Bcero 141 76 18 47
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3. YCJOBUSA PEAJIM3AIIMU PABOYEN TPOTPAMMBI YYEEHOI'O
HPEIMETA

3.1. MarepuajibHO-TeXHHYECKHEe YCJIOBHS  peaju3anuv  y4eOHOro
npeaMera

Jliist peanu3anuu yaeOHOTO TPEeIMETa B HATMYUU YUeOHBIM KaOWHET (DU3UKH,
AIIEKTPOTEXHUKH, TEXHUYECKOW MEXaHWKH UM MEXAHUKU JUIS MPOBEICHUS 3aHSITHIA
BCEX BHJIOB, MPEAYCMOTPEHHBIX O0Opa30BaTEeIbHOM MpPOrpaMMO, B TOM 4YHUCIE
TPYONOBBIX W  WHAMBUAYAJIbHBIX  KOHCYJIbTAllMii, TEKYIIEro KOHTPOJS H
MIPOMEKYTOUYHOM aTTeCTallii, a TAKXKe JIsi CaMOCTOSITENIbHOW M BOCIUTATEIHHOM
paboTHI.

MarepuanbHO-TeXHHUYECKass 0a3a KaOWHETa COOTBETCTBYET JACHCTBYIOIIUM
CaHUTAPHBIM U MPOTUBOIIOKAPHBIM HOPMaM.

MarepuaibHO-TEXHUYECKOE OCHAIIEHUE Y4eOHOro KaOrHeTa

Kabuner: O6opynoBanue:
MaTeMaTUKHA u | YueHnnueckuii croir — 13
usnku VYyenuueckuit cryn — 26

KommnbrorepHsiii ctoi - 1
[TuceMmenHsIit cton — 1
Pacnammnoit mkag — 1
Hlkad ¢ monkamu — 5
Tymbouka — 2
KomnprorepHsiii ctyn — 1
KommbroTep ¢ TUIIeH3MOHHBIM POTrpaMMHBIM o0ecrieueHneM — 1
WnuTepakTuBHas nocka — 1
[Ipoektop — 1

MapkepHnas qocka — 1
KomnerorepHas mpimbs — 1
[IpunTtep ans nevaru — 1
Harnaguere mocoowus 7.

I/IHCprKHI/IOHHI)Ie TCXHOJIOTHUYCCKHUC KapTI)I, )IeMOHCTpaHI/IOHHI)Ie y‘Ie6HO -
HarisgHbIe TMOCOOMWS, KapThl, IUTAKaThl, MOCTEPHl, JUJAKTHUYECKHA H
pa3gaTOYHbIN MaTEpUAIbI.

B namuuumn CJIC,Z[yIOHII/Iﬁ MNEPCUYCHb KOMIIJICKTA JMIOCH3MOHHOI'O H CB060,Z[HO

pacmnpoCcTpaHseMoro IporpaMMHOTO 00eCIICUeHUS.

No HaumeHoBaH#e TUIIEH3UOHHOTO U CBOOOIHO PaCIPOCTPAHSAEMOTO MPOTPAMMHOTO
/o obecrieueHus, B TOM YHCJIE OTEYECTBEHHOTO TPOU3BOCTBA

1. | Oducuoe I1O u3 cocraa nakera Microsoft Office 2019

2. | Omeparnonnas cucrema Microsoft Windows 10 st 00pazoBaTebHBIX OpraHH3aLUi
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3. | AHTHBUpPYCHOE TporpaMMHoe obecrieuenrne Kacnepckuii

3.2. TpeboBaHus K KaJAPOBBIM YCJOBHSIM pean3anuu

Peanm3amus oOpa3oBaTensHON MPOrpaMMbl 00eCTIEYHBACTCS ITearOTHYSCKUMU
pabOTHUKAMHU KOJUIE/p)Ka, a TaKkKe JIMIAMH, TPHUBJICKAEMBIMA K pealu3alin
00pa30BaTeNLHON MPOTPaAMMBI, B TOM YHCIIE U3 YHCIIa PyKOBOJIUTENCH U paOOTHUKOB
OpraHW3aliii, HaMpaBJICHUE MEATCIBHOCTH KOTOPHIX COOTBETCTBYET 00JIacTH
npoecCHOHATBHON  JCSITEIPHOCTH W UMEIIMHUX CTaX pabdoThl B JaHHOM
npodeccHoHaNBHOM 00JIaCTH HEe MeHee 3 JIeT.

[Temarornvyeckne paOOTHUKH, TPHUBJICKAEMbIE K peaau3alud MPOTPaAMMBbI
MOJIY4arOT JIOMOJIHUTENbHOE MpodeccHuoHaNbHOEe 00pa3oBaHWe [0 MPOTrpaMMam
MOBBINICHUS KBaTu(pUKaIuu He pexe 1 pasza B 3 rojia, C y4eTOM pacIIUpEHUsI CIIEKTpa
popeCCHOHANTBHBIX KOMIETEHIIMH, B TOM 4YHCIe B (opMe CTOKUPOBKA B
OpraHu3alusX, HaANpaBJICHHE JIEATEIbHOCTH KOTOPBIX COOTBETCTBYET 00JIacTu
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

Jlonss  megarorudeckux — paOOTHHKOB,  OOCCICUYHMBAIONIUX  OCBOCHHUE
OOy4JaroIIMMHUCS MPOPECCUOHATBHBIX MOJYJCH, UMEIOIIUX OMBIT JIESITEIIbHOCTH HE
MEHEee TpeX JIeT B OpTraHMW3allvsix, HaNpaBICHUE JEATCIBHOCTH KOTOPBIX
COOTBETCTBYeT o00JIacTH TPOGECCHOHAIIBHOW JEATEIbHOCTH B OOIIEM 4YHCIIE
MeJaroriIecKuXx PabOTHUKOB, PEATU3YIOMUX MPOTPaMMbI PO ECCHOHATBHBIX

MoAyJell 00pa30BaTeIbHOM MPOTPaMMBbI, COCTABIISIET HE MEHEe 25 MPOLIEHTOB.

3.3. HndpopmauunoHHoe odecriedeHne 00ydeHust

Jlns peanuzanu mporpaMMbl YUEOHOTO MpeaMeTa, KaxIablii oOydaromuiics
oOecrieueH JOCTYNoOM K 0a3am JaHHBIX U OMOIMOoTEeYHOMY (hOHIY 0O0pa3oBaTEIHHOU
OpraHu3aIluu.

bubmmoreunsiit GoHA UMEET MeUaTHbIC /WU JIEKTPOHHBIE 00pa30BaTEIbLHbIE
u  WHPOPMAIMOHHBIE PECypChl, PEKOMEHJIOBAaHHbIE [IJI1 HCIOJb30BAHMS B
oOpazoBaTeILHOM IPOIlEcce, He CTapIle MSATH JIET C MOMEHTA U3aHus.

OCHOBHbBIE HCTOYHUKU:

1. AmutpueB B.®. ®uszuka qis npodeccuil U crnenuanbHOCTEH TEXHUYECKOTO
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npoduis. —M: NI, «Akagemusy», 2020.

JIoTOTHUTENbHBIE UCTOUYHUKHU:

1. T'pomoB C.B., IllaponoBa H.B. ®usuka 10-11 xi; kHUTra A0 y4uTems-
M.,2019.

2. Kabapaun O.®., OpnoB B.A. DkcniepuMeHTanbHbIe 3aaHus 10 Gu3nKe. 9-
11 xn.: yueOHOE mocoOHMe I ydammxcs 001meoOpa3oBaTENbHBIX YUPEIKICHUH. -
M.,2020.

3. JIabkoBckwmit B.b. 220 3ama4 no ¢pu3uke ¢ perieHusMH: KHUTA JJIs y4ariuxcs
10-11 k1. obmmeoOpazoBaTenbHBIX YupexaeHuit. M., 2019.

4. Mskume ['.51. ®usuka: ydyeOHuk mig 10 ki obmieoOpa3zoBaTeIbHBIX
yupexaeHuil: 6a30Bblil 1 mpoduiabHbId ypoBHH/ 1.5, Makumes, b.b. byxosues, H.H.
Cotckuii; mog pen. B.M. Huxomnaea, H.A. IlapdenbtbeBoii.- 17 uzn., nepepad. U
nor.- M.: IIpocsemenue, 2018.

5. MsakumeB I'.5l. ®uszuka. 11 kmacc: yued6. [ns oOmeoOpa3oBaTesbHbBIX
yupexaeHuit: 6a3oBeiii 1 npodun. Yposuu / ['.4. Msakumes, b.b.byxosues, B.M.
Yapyrun; noa pepakuueit B.M. Hukonaesa, H.A. IlapdentbeBoil. — 17 uzn., nepepad.
N non. — M.: TIpocseienue, 2018.

6. BonkoB B.A. YHuBepcasibHble NOypO4HbIE pa3paboTku 1o ¢usuke: 10
kiacc. — M.: Bako, 2007.

7. Bonkos B.A. Iloypounsle pa3pabotku no ¢wusuke: 11 xmacec. — M.: Bako,
2019.

8. PeimkeBuu A.Il. 3agayaunk: COOpHHK IS YUaAITUXCsl 00IIe00pa30BaTeIbHBIX
yupexaenuit. M.:«JIpoda», 2018.

HNnTepHeT pecypcesl:

1. www.fcior.edu.ru (denepanbHbIT IIEHTP uH(OPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB).

2. wwww.dic.academic.ru (Akagemuk. CaoBapy U SHUUKIOTEANH).

3. www.booksgid. com (Books Gid. Dnexrponnast Oubianorexa).

4. www.globalteka.ru (I'mobGanteka. I'noGanpHast OuOIMOTEKAa HAYYHBIX

pPECYPCOB).
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5. www.window.edu.ru (EnuHoe oxHO J1ocTyma K oOpa3oBaTelbHBIM
pecypcam).

6. www.st-books.ru (JIyumas yaeOHast muteparypa).

7. www.school. edu. ru (Poccutickuit o6pazoBarenbHbIii mopTat. JJocTynmHOCTb,
Ka4yecTBO, 3((HEKTUBHOCTB).

8. www.ru/book (DnexTpoHHas OMOIMOTEUHASI CHCTEMA).

9. www.alleng.ru/edu/phys.htm (OOpa3oBarenbuble pecypcbl MuTepHeTa —
®duzuka).

10. www.school-collection.edu. ru (Emunas kosuteknus  HQPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

11. https//fiz.1september. ru (yueOHO-MeTOAMYECKAs Ta3eTa «DU3NKay).

12. www.n-t.ru/nl/fz (HobGeneBckue maypeaTsl o Qpu3nke).

13. www.nuclphys.sinp.msu.ru (SnepHas ¢usuka B UntepHere).

14. www.college. ru/fizika (IToaxroroeka x EI'D).

15. www.kvant.mccme.ru (Hay4HO-NOMYJIAPHBIN  (HU3UKO-MATEMATUYECKUN
xypHai «KBaHT»).

16. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIN KypHAT IS

Monoaexu «IlyTs B HayKy)
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

Kontpons wu

OLICHKAa

ITPEAMETA

OCBOCHMHA

IIPOTPaMMBbI

yuyeOHOro  mpeameTa

PACKPBIBAIOTC:A YCPC3 YCBOCHHBIC 3HAHUA U HpI/IO6pCTCHHBIe O6yIIaI-0HII/IMI/ICH YMCHUA

U HaBbIKM, HampaBieHHbIE Ha (GOpMUPOBaHHME OOHMX U MpodeccroHATbHBIX

KOMIICTCHIIUM,

06y‘IeHI/I}I N JINYHOCTHBIMHU PC3YyJIbTaTaMU BOCIIUTAHUSI.

KOTOPBLIC CHHXPOHU3HUPYIOTCA C TMPCAMCTHBIMH PC3yJibTaTaMU

JUJ1s1 KOHTPOJISI ¥ OLICHKH PE3yJIbTaTOB 00yUeHUs PeyCMOTPEH BbIOOp hopm u

METO/IOB C YYeTOM NpodeccCHOHaNbHONH OO0ydeHHus M0 MporpamMme Y4eOHOro

npcameTa.

Ko v HaumeHnoBaunue
bopMUpyeMbIX KOMIETECHIIHIA,
KOJI INYHOCTHBIX PE3YJIbTATOB

Pasnen/Tema

Tum oneHOYHBIX
MEpPOIIPUATHN

OK 01. BsiOupats cnocoObl
pelIeHus 3a1a4
npoeCCUOHATBLHON

ACATCIIBHOCTH IPHUMCHUTCIIBHO K
pa3JIN4YHbIM KOHTCKCTaM

Pasnen 1. Temsr 1.1,1.2, 1.3
Pasnmen 2. Temser 2.1, 2.2, 2.3.

Pasznen 3. Temnr 3.1, 3.2, 3.3, 3.4,

3.5.

Pasnen 4. Temrr 4.1, 4.2,
Pa3zmen 5. Temsr 5.1, 5.2, 5.3.
Pasnen 6. Temn! 6.1, 6.2.
Pazgen 7. Temnr 7.1, 7.2.

OK 02. UcnonszoBars| Pasgenl. Temsr1.1,1.2,1.3.
COBpEMEHHBIC cpejicTBa moucka,| Pazgen 2. Temsr 2.1, 2.2, 2.3.
aHalm3a u uHTepnperauuu | Paznen 3. Temsr 3.1, 3.2, 3.3,
uHpopmaruu " 3.4, 3.5.
WH(OPMAILIMOHHBIE  TEXHOJOTUU Paznen 4. Tems1 4.1, 4.2.
inie: BBIIIOJTHEHUS 3agau| Pasmen 5. Temsr 5.1,5.2,5.3.
npodeccuoHaNbHOM Paznen 6. Temsr 6.1, 6.2.
JIeITEITbHOCTH Pasznen 7. Temu1 7.1, 7.2.
OK 03. [IInanupoBath U

peaM30BBIBATh COOCTBEHHOE

npodeccuoHaIbHOe U

JIMYHOCTHOE pasutue,| Pazgen 1. Temsr 1.1, 1.2, 1.3.
MpeANPUHUMATEIIbCKYIO Paszgen 2. Temsr 2.1, 2.2, 2.3.
NEeITENLHOCTD B| Pasnmen 3. Temsr 3.1, 3.2, 3.3,
npodeccuoHaIbHON coepe, 3.4,35.
HCTI0Ib30BaTh 3HaHUS o Paznen 7. Temnr 7.1, 7.2.
(¢buHAHCOBOW TIPaMOTHOCTH B

B3aHMOﬂCﬁCTBOBaTB n pa6OTaTLB
KOJIJICKTUBEC 1 KOMaHIC

Pa3TMYHBIX KU3HEHHBIX
CUTYaITUIX
OK 04. Oddexturo| Pazmenl. Temsr 1.1, 1.2, 1.3.

Paszgen 2. Temsr 2.1, 2.2, 2.3.
Pasgen 3. Temsr 3.1, 3.2, 3.3,
3.4, 3.5.

Pasnen 4. Teme1 4.1, 4.2.

- YCTHBIH 01poc;

- (pOHTAIBHEINOMPOC;

- OILICHKAa KOHTPOIbHBIX
pabor;

- HaOJI0JeHUE 32 X0/I0M
BBITIOJTHEHUS
1abopaTOPHBIX padoT;

- OIICHKA BBIMIOJIHEHUS
mabopaTOPHBIX padoT;

- OIIEHKa MPAaKTUYECKUX
paboT (perieHus
KaueCTBEHHBIX, PACUETHBIX
3a/ayv);

- OIIEHKa TeCTOBBIX
3aJIaHUI;

- HaOJIoJeHHe 3a X0JI0M
BBITIOJTHEHUS
WHMBUTYATBHBIX IPOCKTOB
Y OLICHKA BBITTOTHEHHBIX
MIPOEKTOB;

OLICHKA BBITIOJTHEHUS
JIOMAIITHUX
CaMOCTOSITENILHBIXPadoT;

- HaOJIIOIEHHUE M OIIEHKA
pelieHus Keiic-3a1ay;

- HaOJIOJEHME U OLIEHKA
JIEJIOBOU UI'PBI;

- uddepennupoBannpiit
3a4eT
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Pasgen 5. Temsr 5.1, 5.2, 5.3.
Pasnen 6. Tems! 6.1, 6.2.
Pasznen 7. Temn1 7.1, 7.2.

OK 05. OcyiiecTBisiTh yCTHYIO U
MMCbMEHHYI0O KOMMYHHMKAIIUIO Ha

roCy/1apCTBEHHOM A3BIKE
Poccuiickoit ~ ®denpepaumu ¢
y4eToM 0COOEHHOCTEH

COLIMAJIBHOTO M KYJBTYPHOTO
KOHTEKCTa

Pasnen 1. Temsr 1.1, 1.2, 1.3.

Pasnmen 2. Temu1 2.1, 2.2, 2.3.

Pasnen 3. Temn! 3.1, 3.2, 3.3,
3.4, 35.

Pasnen 4. Temrr 4.1, 4.2,
Pa3zmen 5. Temsr 5.1, 5.2, 5.3.
Pasnen 6. Tems! 6.1, 6.2.
Pasznen 7. Temn1 7.1, 7.2.

OK 07. ConeilicTBOBaThH
COXPaHEHHUIO OKpYyKarolen
cpenpl, pecypcocOepexeHuto,
OPUMEHSTH 3HAHUS 00
U3MEHEHUU KJIMMaTa, MPUHLUIIBI
OepexIInBOro IIPOU3BO/ICTBA,

3 dexTuBHO  JNEHCTBOBaTH B
Ype3BBIYANHBIX CHTYAITUSIX

Pasmen 1. Temsr 1.1, 1.2, 1.3.
Pasnen 2. Temsr 2.1, 2.2, 2.3.
Pasgen 3. Temsr 3.1, 3.2, 3.3,
3.4, 3.5.
Pasnen 4. Temne1 4.1, 4.2.
Pasnen 6. Temnr 6.1, 6.2.
Pasznen 7. Temnr 7.1, 7.2.

I[IK 1.1 OcymectBuiath caauy-
MPUEMKY CBIPbS U PACXOIHBIX
MaTepHayioB JUIA TPOU3BOJICTBA
MPOJIYKTOB MUTAHUS U3 MICHOTO
CBIPbsI

Pazgen 1. Temnr 1.1, 1.2, 1.3.
Pazgen 2. Temnr 2.1, 2.2, 2.3.
Paspen 3. Temsr 3.1, 3.2, 3.3,
3.4, 35.
Pazgen 7. Temnr 7.1, 7.2.

IK 1.2. Opranu3oBbIBaTh
BBITIOJIHCHUE  TEXHOJIOTHYECKUX
orepanuit MIPOU3BOJICTBA

MMPOAYKTOB IHUTAHUA HU3 MACHOI'O
ChIpbd Ha ABTOMATU3HWPOBAHHBIX
TCXHOJIOTHYCCKHUX JIMHUAX B

Pazgen 1. Temsr 1.1, 1.2, 1.3.
Pazgen 2. Temnr 2.1, 2.2, 2.3.
Paznmen 3. Temnr 3.1, 3.2, 3.3,
3.4, 3.5.
Pazgen 4. Temnr 4.1, 4.2.
Pazgen 6. Temnr 6.1, 6.2.

COOTBETCTBUU C
Pazgen 7. Temnr 7.1, 7.2.

TE€XHOJOTHYECKMMH UHCTPYKIIHS

ITIK 2.1. Opranu3oBbIBaTh

BXOJHOH KOHTPOJb KauecTBa W
0€30IaCHOCTH MSICHOTO CBIPbSI U
BCIIOMOTATEIFHBIX KOMITOHEHTOB,
YIIaKOBOYHBIX MaTepHaoB,
NIPOM3BOJICTBEHHBI  KOHTPOJIb
nony¢pabpukaToB, MapamMeTpoB
TEXHOJIOTHYECKUX TMPOIECCOB H
KOHTPOJIb ~ KayecTBa TOTOBOM
TPOAYKIIMH U3 MSICHOTO CHIPhS

Pazmen 1. Temnr 1.1, 1.2, 1.3.
Pazgen 2. Temnr 2.1, 2.2, 2.3.
Pasnmen 3. Temur 3.1, 3.2, 3.3,
3.4, 3.5.
Pazgen 7. Temnr 7.1, 7.2.

ITIK 2.2. KonTponuposars
MIPOU3BOJICTBEHHbBIE  CTOKHM U
BBIOPOCHI, OTXOJIBI
MIPOU3BOJICTBA, MPUrOJHBIE U
HENIPUTOJHBIE I JajlbHEUIIEH
IPOMBINUIEHHON nepepaboTKu

Pazgen 1. Temer 1.1, 1.2, 1.3.
Pasgen 2. Temnr 2.1, 2.2, 2.3.
Pazgen 3. Temnr 3.1, 3.2, 3.3,
3.4, 3.5.
Pazgen 7. Temnr 7.1, 7.2.
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