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PaGouast mporpamma yueOHOM TUCIMIUIMHBI pa3paboTaHa Ha ocHOBe TpeboBanmit @I'OC
cpenHero obmero oOpa3oBaHusl, yTBEPKIACHHOTO Mpruka3zoM MuHmpocsenieHus: Poccun Ne 413
ot 17.05.2012 (axtyanpHas penakius), penepanbHoil 00pazoBaTeIbHON MPOrPaMMbI CPEIHETO
obmiero obpazoBanus, yrBepxaeHHOW IIpukazom Munnpocsemienuss Poccun ot 18.05.2023
No 371 (akryanbHasi pepaxuus), pacnopsbkenuss Munnpocsemenuss Poccun ot 30.04.2021
No P-98 5 «O06 yrBepxkaennu Konneniuuy npenoaaBanus o01mieo0pa3oBaTeIbHBIX TUCIUILIAH C
y4eToM TPO(EeCcCHOHATBHON HAMPAaBIEHHOCTH MPOTPaMM CPEJHEro MpohecCHOHATIBLHOTO
oOpa3oBaHMs, peaqu3yeMblXx Ha 0a3e OCHOBHOro oOmiero o0Opa3oBaHHs»; MHCbMa
JlemapraMeHTa TOCYJapCTBEHHOH TMOJUTHKH B cdepe cpeaHero mnpodecCHOHaIbHOTO
oOpa3zoBanus U npodeccuoHanbHOro ooydenuss Munnpocsemenus Poccun «O HampaBieHUU
pexomennauuii» or 1 mapra 2023 r. Ne 05-592 (PexomeHpanuu no peaiu3aluu CpeIHEro
oOmiero oOpa3oBaHHs B Ipejesiax OCBOCHHS O0pa30BaTeIbHOW MPOTrpamMMbl CpPEIHETO
npodeccuonansHOTO 00pa3zoBaHus) U MarepuanoB DexepanbHoro mnpoekra ®I'BOY 1O
HPIIO «Pa3zpaboTka v BHEIpPEHUE METOIMK MPEnoiaBaHus 0011e00pa30BaTeNbHbIX JUCIUILTUH
C ydeToM mNpo(ecCHOHANTBHON HANpaBICHHOCTH IPOrpaMM CpPEIHETO HpPOQecCHOHATHHOTO
o0pa3oBaHMUsl, pealin3yeMbIX Ha 0a3e OCHOBHOT'O OOIIETO 0Opa30BaHUs».

PaccmoTpeHo 1 0100peHo Ha 3aceJaHud MeToIM4ecKoro coBeTa
IIporokon Ne 1 ot 27.08.2025r.
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1. OO6mas xapakTepucTuka padoydeii nporpamMmbl 001e00pa3oBaTeIbHON
AUCHMILTUHBI «PU3HKa»

1.1. MecTo quCIUIITMHBI B CTPYKTYpe 00pa3oBaTenbHOM mporpamMmmbl CI1O:
Oo6meobOpa3oBatenbHas  aucuuiuimHa — «Du3nMkay  ABIAETCA  00S3aTelNbHOM  YacThIO
00111e00pa30BaTEIbHOrO IHUKJIA 00pa3oBaTebHOM Mporpammel B cooTBeTcTBUH ¢ PI'OC CIIO
no npodeccuu 43.01.09 IloBap, KoHIUTED.

1.2. llenu u muaHupyeMble pe3yIbTaThl OCBOSHUS JUCIUATLINHBL

1.2.1. lleau OUCIUTLIMHBL:

CogepxaHue TporpaMMbl  O0IIEOOpa3OBaTENbHONW TUCHHUIUIMHBI «DU3UKa» HAMpaBICHO
Ha JIOCTH>KEHUE CIIETYIOIINX IIeeH:

e (QopMupoBaHHe y OOYYAIOIIMUXCS YBEPCHHOCTH B IICHHOCTH OOpa30BaHUs, 3HAYUMOCTHU
buznueckux 3HAaHUU TUIST COBPEMEHHOTO KBaJIM(DULIUPOBAHHOTO CHelHaIucTa
IIPH OCYIIECTBIICHUH €T0 MPOPECCHOHATBHON ACSITETLHOCTH;

e hopMUpOBaHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH;

e OBNaIcHHUE creU(UIECKON CUCTEMON (DU3HUECKUX TOHATUH, TEPMUHOJIOTUEN U CHMBOJIMKOI;
® OCBOCHHE OCHOBHBIX (PH3UYCCKUX TCOPHUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIQJICHHEC OCHOBHBIMH METOJAMH HAyYHOTO IMO3HAHUS MPUPOJIBI, UCIIOIL3YEeMBbIMU B (DU3HKE
(HabnroieHue, onrucaHue, U3MEPEeHUe, BhIIBUKEHIE TUIIOTE3, TPOBEICHUE SKCIIEPUMEHTA);

e OBJIaJiIcHUE YMEHHUSMU o0O0pabaThiBaTh [aHHBIE SKCIEPUMEHTAa, OOBSCHATH TOJYYCHHbBIC
pe3yJIbTaThl, YCTAHABIUBATH 3aBUCUMOCTH MEXIY (QU3MYSCKUMHU BEIUYHMHAMHU B HAOJIOaeMOM
SIBIICHUU, JIeJIaTh BHIBOJIBI;

e (opMUPOBAaHNE YMEHUS pPemIaTh GU3NUYECKUE 33791 Pa3HBIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE I[IO3HABATEIBHBIX WHTEPECOB, MHTEUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEN
B Tpollecce MPUOOPETeHHs 3HAaHWM C MCTHOIB30BAaHUEM PA3IUYHBIX HCTOYHHUKOB HH(OpMaIuu
¥ COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA,

e yMeHuUd ¢GopMynupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO TMO3UIMI0 TIO OTHOIICHHIO
K pr3udeckoii HHGOPMAITUH, TOTYyIaeMOlN U3 Pa3HBIX HCTOYHHUKOB;

® BOCIIUTAHUE YYBCTBA TOPJIOCTH 32 POCCUNUCKYIO (PM3HUECKYIO HAYKY.

1.2.2. Ilnanupyemble  pe3ynbTaTbl  OCBOCHHsSI  0OIIE00pa30BATENbHOM  JUCIUILTAHBI
B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHOoBe PI'OC COO.

Oco0oe 3nauenue mucruiuimHa umeeT npu dopmupoBanuu OK u IIK mo mpodeccun
43.01.09 IloBap, koHAUTED.

Oo6mue xomnerennuu (naiee — OK) u mpodeccuonansubie komnereHun (ganee — [1K)
®I'OC CIIO B COOTHECEHHWH C JIMYHOCTHBIMHM, METANpPEAMETHBIMU M IPEIMETHBIMU
pe3ynbTaTamMu oOyueHusi 0a3zoBoro ypoBHs (manee — I[IP6) ®I'OC COO mnpexacraBieHbI
B TabnuIe:



Kox u HaumeHoBanmne gopMupyeMbIX
KOMIIeTeHIH

OK 01.

Br16uparh ciocoObI pernieHus 3anad
po(heCcCHOHATTLHOM e TEIbHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM.

IlnanupyeMble pe3yJbTaThl OCBOCHHS JMCIHUIIIHHbI

Oo01mue

B yacTH Tpy10BOr0 BOCIIUTAHUS

- TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepPCTBa,
TPYIOJIIO0HE;

- TOTOBHOCTh K aKTUBHOM JIESITCILHOCTH TEXHOJIOTHUECKON 1
COIIMAIbHOM HANPaBIEHHOCTH, CHOCOOHOCTh HHUIIUUPOBATb,

IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH TaKYIO
JIeSTCIIbHOCTE;

- HHTEPEC K pa3InuHbIM cepam nmpodheccuoHaIbHON
JIeATCIIEHOCTH.

OBJaieHue YHUBEPCAJIbHBIMH YUeOHBIMU
MO3HABATEJIbHBIMH eHCTBUSMH:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSTEIBFHO (hOPMYJIUPOBATh U aKTyaJIM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MTPU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001IeHNS;

- OTIPEACIIATH 1NN JeATETHLHOCTH, 3a/1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTHUBHI B IEATEIIHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
KU3HEHHBIX TIPOOIIEM.

0) 0azoBbIe HCCIeN0BaTEIbCKUE IeliCTBUS:

- BJIaJIETh HaBBIKAMH y4eOHO-UCCIIE0BATEIHCKOM 1
MIPOEKTHOM 1€ATEeIbHOCTH, HABBIKAMU pa3pelIeHus
npo0em;

- BBISIBJISITH IPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U

aKTyaJIu3upOBaTh 33a4y, BEIIBUTATh TUIIOTE3Y €€ pPeleHus,

HAXOJHUTh ApPTYMEHTHI JJIs JJOKA3aTeIbCTBA CBOMX
YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

JAucnunimHapHbie

- chopMHpOBaTh NPEACTABICHUS O POIU U
MecTe (PU3MKU U aCTPOHOMUU B COBPEMEHHOM
Hay4yHOH KapTUHE MHUpa, 0
cucreMooOpasytonied  pon  (U3MKA B
pPa3sBUTHH €CTECTBEHHBIX HAyK, TEXHUKH U
COBPEMEHHBIX  TEXHOJOTWH, O  BKIJAJE
POCCHICKUX ¥ 3apyOeKHBIX YUCHBIX-(PHU3UKOB
B pa3BUTHE HAyKW; MOHUMaHUE (HU3MUECKOMN

CYILITHOCTH HaOJII0IaeMbIX SIBJICHUM
MUKpOMHpA, MaKpOMHpa H©  MEramupa;
MMOHMMAaHHE ponu aCTPOHOMUU B

MIPaKTUYECKON JESITEIbHOCTH YEJIOBEKa W
JambHEHIIeM HayqHO-TEXHUIECKOM Pa3BUTHUH,
ponu (GU3MKU B GOPMHUPOBAHUM KPYrozopa u
(GYHKIMOHAIBHON TPaMOTHOCTH  YelloBeKa
JUISl peLIeHUs IPAaKTUYECKUX 3a/1a4;

- cOpMHMpOBATh YMEHHUS peIIaTh pacyeTHbIE
3aJjaud ¢ SBHO 3a/JaHHOM  (U3NYECKOH
MOJIEJIBIO, MCTIONB3YS (PU3MUECKUE 3aKOHBI U
NPUHIUIBI;, Ha OCHOBE aHAIM3a YCIIOBHS
3ajaud  BBIOMpaTh (PU3MYECKYIO MOJEIb,
BBIICNATh  (U3MYECKHE  BEIMYUHBI U
dbopmynbl, HEOOXOIUMBIE Ul €€ pelleHus,
MIPOBOJIUTH PacueThl M OLEHUBATh PEATbHOCTD
MOJIy4EHHOTO 3HAYEHUs buznveckoi
BEJIMYMHBI; peIIaTh KAadeCTBEHHBIC 3aJauH,
BBICTpanBasi JIOTHYECKA HEMPOTHBOPEUUBYIO
LEMOYKY pPacCyXJI€HUW C Omopoll Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH |
(bu3nvecKue SIBICHNUS,



- aHAJIM3UPOBATH NIOJyYEHHBIE B XO/I€ PELICHMSI 3a1a4l
pe3yJIbTaThl, KPUTUUECKH OLICHUBATh UX JOCTOBEPHOCTb,
MMPOrHo3nupoOBaTh UBMCHCHHUEC B HOBBIX YCIIOBUAX,

- YMETb [IEPEHOCUTD 3HAHUS B [TI03HABATEJIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIAMETHBIX
oOJacrei;

- BBIZIBUTaTh HOBBIE UJEH, IIPEIaraTh OpUrHHAIbHbBIE
IMOAXOIBI Y PELLIECHUA,

- CIOCOOHOCTB MX UCIIOJIb30BAaHUS B [103HABATEIbHON U
COLIMAIbHON ITPAKTHKE

- BJIAJIETh OCHOBOIIOJIATAIOIIUMU
(GU3MYECKUMH TIOHATUSMH W BEITUYHHAMH,
XapakTepu3yoMUMU (PU3UIECKUE MPOIECCHI
(CBSI3aHHBIMM C MEXAHUYECKUM JBHXKEHUEM,

BSaHMOHCﬁCTBHeM TCII, MEXaHUYCCKUMHU
KOJICOaHUSIMH u BOJIHAMH, aTOMHO-
MOJICKYJIAPHBIM CTPOCHHUCM BCIICCTBA,

TCIIJIOBBIMH TIPpOHCCCAMU, DJICKTPUYCCKUM U
MAarouMTHBIM IIOJISIMHU, SJICKTPUYCCKHUM TOKOM,

SJICKTPOMArHUTHBIMU KOJIEOAHUSIMH u
BOJIHAMMH, OIITUYCCKUMH SABJICHUAMU,
KBAaHTOBBIMU ABJICHHUAMHA, CTPOCHHUCM aTOMa U
aTOMHOI'O aapa, paairuOaKTUBHO CTBIO) ;
BIaaACHHUC OCHOBOIIOJararommuMmn
ACTPOHOMHYCCKHUMHA IIOHATUAMU,

MO3BOJISIIOIIMMH XapaKTepU30BaTh MPOLIECCHI,
MPOUCXOASAIIME Ha 3BE3JaX, B 3BE3AHBIX
CUCTEMaX, B MEXIraJakTUUYEeCKOM Ccpene;
JIBM)KCHUE HEOCCHBIX Tell, SBOJIIOIUIO 3Be3] U
Bcenennoi;

- BJIQJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TeOopUsMHU (3aKOH BCEMUPHOTO TsAToTeHUS, I, 11
u III 3axkoHbI Hpr0TOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTHH, 3aKOH COXPAHEHUS
WMIYJIbCa, IPUHIIMI CYNEPHO3ULINU CUJI,
MPUHIIMI PAaBHOIIPABHOCTH MHEPLIHATBHBIX
CHUCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBIN 3aKOH
TEPMOJANHAMUKH; 3aKOH COXPAHEHUS
ANIEKTPUUYECKOTO 3apsiaa, 3akoH KyrmoHa, 3akoH
Oma n1s1 yyacTka menu, 3akoH Oma aiist



OK 02.

Hcnonbs30BaTh COBpEMEHHBIE CPEACTBA
MIOWCKA, aHAJIM3a U MHTEPIIPETAInU
uHpOpMaLH, U HHPOPMALUOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS 3a/1a4
npodecCuOHATBHOM 1eATENTbHOCTH.

B 006.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- ¢hOopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOIO HA JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpPLICHCTBOBAHUE A3BIKOBOM M YATATEIBCKON KYJIbTYphI
KaK Cpe/ICTBa B3aUMOJEHCTBHS MEXY JIFOAbMU U TO3HAHUS
MUpa;

- OCO3HaHHE LICHHOCTU HAy4YHOU JEeSATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH IPOEKTHYIO M UCCIIE0BATENBCKYIO
JIeATEeTbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

OBiajieHUue YHHBEPCAIbHbIMH YUEOHBIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HaBBIKAMU TIOyYeHUsI HHPOPMAIUHU U3
HCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATEIIbHO OCYIICCTBIIATD
MOUCK, aHAJIN3, CUCTEMATU3AINIO U UHTEPHPETALIUIO
nH(pOpMaLIMU PA3INYHBIX BUIOB U (OPM MPEICTABICHUS;

- C03/1aBaTh TEKCTHI B PA3IUYHBIX OpMATAX C YIETOM
Ha3Ha4YeHUs] HTHQOPMAIMK U LEIeBON ayTUTOPHH, BHIOHpast

MTOJTHOM JIEKTPUYECKOM LIETH, 3aKOH [xoyms
- JIeH11a, 3aKOH 3JEKTPOMAarHUTHOU
MHAYKIIMH, 3aKOH COXPaHEHUsI SHEPTUH, 3aKOH
IPSIMOJIMHEMHOIO pacpOCTPaHEHMsI CBETA,
3aKOH OTPa)KEHUS CBETA, 3aKOH MPEIOMIICHHUS
CBETA; 3aKOH COXPAHEHUS YHEPTUH, 3aKOH
COXpaHEHUS UMIIYJIbCa, 3aKOH COXPAHEHHUS
AIIEKTPUYECKOT0 3apsi/ia, 3aKOH COXPaHEHHUS
MaccOBOTI'0 UncIia, nocTynarsl bopa, 3akoH
pPaZiM0aKTUBHOIO pacnajia); yBepeHHOe
HCIIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
npu aHanu3e GU3NYECKUX SIBICHUN U
MIPOLIECCOB.

- YMETb YYWUTHIBATh TIPaHULl IPUMEHEHUS
M3yYEHHBIX buznyeckux MOJIeIIeH:
MarepuaibHas TOUKa, MHEpIUaIbHasl CUCTEMA
OTCYETa, MACAIBHBIA Ta3; MOAEIU CTPOCHHUS
ra3oB, KUAKOCTEH U TBEPIBIX TEJ, TOYECUHBIN
NIEKTPUYECKUN  3apsl, sAIEpHas MOJENb
aToMa, HYKJIOHHas MOJENb aTOMHOIO spa
IIpU pelieHnn GU3NYecKuX 3a1ad,;

- ymerb  (GoOpMHPOBaTh  COOCTBEHHYIO
MO3UIUI0 [0 OTHOIIEHUIO K (U3NYECKOH
uH(popMaluy, TMOJNy4aeMOM U3  pa3HbIX
HUCTOYHUKOB, YMEHUI UCIIOJIb30BaTh
uu(ppoBble  TEXHOJOTUM  JUIsl  IIOMCKA,
CTPYKTYpPUPOBaHUS, UHTEpIpEeTallud U
MpeacTaBieHus  y4yeOHOM UM HaydHo-

NOMYJISIpHOM MH(GOpMaluyU; pa3BUTHE YMEHHM
KPUTHYECKOTO aHanu3a OJIy4aeMou
uHpOopMaLnu.



OK 03.

[1nanupoBaTh U peaar30BbIBATH
cOOCTBEHHOE NPO(ECCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE,
NpeaANpUHUMATCIBCKYIO ACATCIBHOCTE B
npodeccuoHanpHOM chepe,
UCIIOJIb30BaTh 3HaHUS 10 (UHAHCOBON
TpPaMOTHOCTH B pPa3JINYHBIX )KU3HCHHBIX
CUTYalMsIX.

ONTUMAJIbHYIO (POPMY IIPEICTaBICHUS U BU3yaIH3alUH;

- OLICHUBATh IOCTOBEPHOCTb, JIESTHTUMHOCTh MH(POPMALINH,
€€ COOTBETCTBHE MTPABOBBIM M MOPAITLHO-3THIECKUM
HOpMawm;

- ACIIOJIB30BATh CPe/ICTBA MH(POPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTH B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H OPTraHU3aI[MOHHBIX
3aja4 ¢ coOMoAeHreM TpeOOBaHUI SPrOHOMUKH, TEXHUKHU
0€30I1acHOCTH, TUTUEHBI, PeCypCcOoCOepPEeIKeHHUS, TPABOBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;
- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopmanuu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYIHOCTH.

B o06s1acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

-- ¢hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
ATHUYECKOTO TIOBEJICHUS;

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH HA MOPATBHO-
HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

- OCO3HAHME JTMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOTO
Oynywero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTENSIM U (WIIH)
JPYTHM 9ICHAM CEMbH, CO3JIaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS IIEHHOCTEN CEMEWHO KU3HU B
COOTBETCTBHUH C TPAJAUIIASIMHU Hapo0B Poccum.
Osgi1ajieHHe YHUBEPCAJBHBIMHU PEryisTHBHBIMH
AeCTBUAMMU:

a) caMOOpraHM3aNus:

- CaMOCTOSTEIFHO OCYIIECTBIIATEH TTO3HABATEILHYIO
JESITEIbHOCTb, BBISIBIISITH POOIEMBI, CTABUTH U
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4u B 00pa30BaTeIbHON
JESTEIILHOCTH U KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITEIHHO COCTABJIATH IUIaH pPeleHus MpoOIeMbl C
Y4ETOM MMEIOIIUXCS PECypCOB, COOCTBEHHBIX
BO3MOHOCTEW U MPEANOYTEHUI;

- BJIaACTb OCHOBHBIMU MCETOJAMH HAYYHOT'O

MO3HAHUS, WCIOJB3YeMbIMH B  (DU3HKE:
MPOBOAUTH MPSIMbIE U KOCBEHHBIE M3MEPECHHUS
buznyecKux BEJINYMH, BbIOUpas
ONTHUMAJBHBIA  CHOCOO  HM3MEpPEeHUs U
UCIIONB3YSl  M3BECTHBIE METOABl  OLEHKH
MOTPEIIHOCTe  M3MEPEeHUH,  MPOBOIUTH
UCCIIEIOBAaHNE 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH C  HCIOJb30BAaHHEM  MPSAMBIX
U3MEpEeHHi, 00BACHATH MOJTy4YeHHbBIE

pe3yJbTaThl, UCTIONB3YS (PU3NYECKHE TEOPHH,
3aKOHbI H TIOHATHUA, W J€J1aTb BbIBOIBI,
co0oaTh npaBuia 0e30macHoro Tpyaa npu

IMPOBEACHN N I/ICCHe}IOBaHI/Iﬁ B paMKax
y4eOHOro  JKCHepUMEHTa U y4eOHO-
MCCIIeIOBATEIBCKOM JEATeIbHOCTH c

UCIOJIb30BaHUEM IU(POBBIX U3MEPUTEIBHBIX
YCTPOWCTB U JaOOpPaTOPHOTO 00OPYTOBAHUS,
c(OPMHPOBAHHOCTH NpeCTaBICHUN 0
METOIax MOJTyYCHHS HAyYHBIX



OK 04.
D¢ heKTUBHO B3aMMOJIEHCTBOBATH U
paboTaTh B KOJUIEKTUBE H KOMaH/IE.

- 1aBaTh OLICHKY HOBBIM CHUTYAaIlUsIM;
croco0CcTBOBAaTh (POPMHUPOBAHHUIO U MPOSBICHUIO IIUPOKOM
SPYAMIIMU B Pa3HBIX 001ACTAX 3HAHUH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;
0) CAMOKOHTPOJIb:

HCITOJIB30BaTh MPUEMBI pe(DIICKCHH JIJIsI OIEHKH CUTYaIlUH,
BBIOOpA BEPHOTO PEILICHHUS;

- YMETb OIICHUBATh PUCKH H CBOCBPEMEHHO ITPUHUMATH
PEIICHUS IO KX CHUKEHUIO.

B) SMOIMOHAJILHBIH MHTEJJIEKT, NP eANoJIaralouuii
chopMHUPOBAHHOCTD:

BHYTpPEHHEH MOTHBAaLIMH, BKIIOYAIOIIEH CTPEMIICHHE K
JIOCTHOKCHUIO TEIH U YCIIeXY, ONTUMU3M, HHUITUATUBHOCTD,
YMEHHE JeHCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEI;

- HMIIATUH, BKJIIOYAIOIIECH CITOCOOHOCTD IIOHUMATh
HMOILIMOHAIBHOE COCTOSIHUE JAPYTUX, YIUTHIBATh €T0 MPU
OCYIIECTBIEHUN KOMMYHHUKAIIUHU, CHOCOOHOCTH K
COYYBCTBHIO U CONEPEKNBAHUIO;

- COIIMANILHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAUBAaTh OTHOIICHUS C IPYTUMHU JIFOJIbMU, 3200 TUTHCH,
MIPOSIBJISITH MHTEPEC U pazpeniaTh KOHMIUKTHI.

- TOTOBHOCTb M CITOCOOHOCTH K 00Pa30BaHUIO U
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPECIICHHIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMATIbHOM JEATEIIbHOCTH;

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBHUSIMM:

0) coBMecTHas 1eSITeJIbHOCTD:

- IOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHON H
WHIUBUIYAIbHON paboTHI;

- MPUHUMATH IIEJIU COBMECTHOM JESATEIHHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEUCTBHUS 110 €€
JIOCTHKEHUIO: COCTABJIATH IUIaH IEUCTBUM, pacIpeesiTh
POJIU C YI€TOM MHEHHI YUaCTHUKOB OOCYKIATh PE3YIIbTATHI
COBMECTHOM pabOTHI;

ACTPOHOMUYECKHUX 3HAHUI;

- oBnaaeTh (chOpMHPOBATH MPEACTABICHU)
npaBUiIaMyd 3anucu  (u3ndeckux (Gopmyin
penbepHO-TOYeUHO cHucTeMbl 0003HAYCHUI
JI. bpaiins (mnst cienbix U CiIaOOBUIAIINX
00yJarommxcs).

- OBJaJIeTh YMEHMUSIMH paboTaTh B TpyMIe C
BBITIOTHEHUEM  Pa3lIMYHBIX  COLHUAIBHBIX
poneli, TmIaHWpOBaTH pabOTy  TPYMIHI,
paIoHaIbHO paclpeAesiaTh NesATeNbHOCTh B
HECTAaHJAPTHBIX  CHUTYyalUsX,  aJeKBaTHO
OLICHHWBATh BKJAJ KaXIOTO W3 YYaCTHHUKOB
TpyOmbsl B pEIIEHHE  paccMaTpUBaEMOM
POOIIEMBI.



OK 05.

OCyIIeCTBISITh YCTHYIO U MTUCbMEHHYIO
KOMMYHUKAIIUIO HA TOCYAAPCTBCHHOM
a3b1ke Poccuiickoit denepanuu ¢ y4eTomMm
0COOCHHOCTEH COIMANBHOTO U
KyJIBTYPHOI'O KOHTEKCTA.

- KOOPJIMHUPOBATH U BBINIOJIHATH PabOTY B YCIOBHSIX
pealbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PeryJsiTHBHbIMU
JelCTBUSIMH:

) NPpUHSATHE ce0s1 U IPYTUX JI0eH:

- IPUHUMATh MOTHUBBI U aPTyYMEHTHI IPYTUX JIFOAEH Npu
aHaJIN3€ PE3YNIbTATOB JICATEILHOCTH;

- IpYU3HABaTh CBOE NIPABO U MPABO APYIUX JIFOJIEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUHI
JIPYroro 4enoBeKa.

B 06.1acTH 3cTeTHYECKOr0 BOCTIUTAHUSA:

- 3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsi SCTETUKY
Hay4YHOT'O TBOPYECTBA, MPUCYIIETO (PU3UIECKON HAYKE;

- CIMIOCOOHOCTH BOCIIPUHUMATD PA3IMYHBIC BUJIBI UCKYCCTBA,
TpaAUIMU U TBOPUYECTBO CBOETO U APYTHX HAPOJIOB,
OIIYIIaTh YMOIIMOHAILHOE BO3/ICHCTBUE UCKYCCTBA;

- yOKICHHOCTh B 3HAYMMOCTH JIJIsl IMYHOCTHU M O0IIIEeCTBa
OT€YECTBEHHOTO M MUPOBOT'O UCKYCCTBA, STHUUYECKUX
KYJIbTYPHBIX TPAIULUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTH K CAMOBBIP@KEHHUIO B Pa3HBIX BUJIAX
HCKYCCTBA, CTPEMIJIEHUE MPOSBIISITH KAYECTBA TBOPUECKOU
JTUIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
NeCTBUAMMU:

a) oOueHme:

- OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCEeX c(hepax KU3HU;
- pacmo3HaBaTh HeBepOabHbIE CPeICTBA OOIICHMS,
MTOHUMATh 3HAYEHHE COLMAIbHBIX 3HAKOB, PACIIO3HABATh
MPEIMOCHUTKY KOHQIUKTHBIX CUTYallUi U CMSTYATh
KOH(JIUKTHI,

- YMEThb pacro3HaBaTh (HU3UYCCKHUE SIBICHHSI
(mporecchl) M OOBSCHATH HMX Ha OCHOBE
U3yYCHHBIX  3aKOHOB:  PaBHOMEpPHOE M
PaBHOYCKOPEHHOE pSIMOJIMHEHHOE
IBI)KEHHE,  CBOOOJHOE  MajJeHue  Tel,
IBIJKEHHE TI0  OKPY)KHOCTH,  HHEpLus,
B3aUMoJIelicTBUE Tell, KojebarenbHOe
JBMKEHHE, PE30HAHC, BOJIHOBOE JIBUXKEHUE;
mddysus, OpOyHOBCKOE JIBIDKEHHE,
CTPOCHHE KHMJIKOCTEH W TBEpABIX Ted,
U3MEeHeHne o0beMa Tel Tpu HarpeBaHUU
(OXJaKAeHWW),  TEIJIOBOE  PaBHOBECHE,
UCTIapeHne,  KOHJCHCAIHs, TUTaBJICHUE,
KPUCTAJUIM3AUSl,  KUIEHWE,  BIAYKHOCTD
BO3/lyXa, CBS3b CPEAHEM KUHETHYECKOU
OHEPTUU TEIJIOBOTO JBIDKEHHS MOJIEKYN C
aOCOJIIOTHOM  TeMIeparypol, TOBBIIIEHUE
JaBIICHWsT Ta3a TIpU €ro HarpeBaHHd B
3aKpBITOM cocyre, CBSI3b MEXTY
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OK 07.

CoieficTBOBaTh COXPAHECHUIO
OKpY>Karollen Cpeibl,
pecypcocOepexeH 0, MPUMEHSITh
3HaHUS 00 U3MEHEHHH KJIMMATa,
TIPUHITUITB OEPEXIIMBOTO MPOU3BOICTBA,
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUANHBIX CUTYAITHSIX.

- Pa3BE€PHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHUA C
HCIIOJIb30BAHHUEM A3BIKOBEIX CPCACTB.

B o6s1acTH 3K0/10rM4YeCKOr0 BOCIUTAHUS:

- ¢(OPMHUPOBAHHOCTb HKOJIOTHUECKON KYJIBTYPHI,
ITIOHUMAHUE BIIMSHAS COLMATIbHO-2KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOAHON U COLUAIBHOU CpEb,
OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJIOTHYECKUX
npooeM;

- INTAHUPOBAHUE U OCYLIECTBICHHUE ICVCTBUM B
OKpPY’KaIOILleH Cpezie Ha OCHOBE 3HAHUSA LEI€ yCTOMYUBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEIPUATHUE IEUCTBUM, IPUHOCAIIUX BPE
OKpYXaroIlei cpeje;

- YMEHHUE MPOTrHO3UPOBATH HEOJIArONPUSATHBIE
HKOJIOTUYECKHE MOCIENCTBUS IPEANPUHIMAEMBIX I€UCTBUH,
IIpeI0TBpallaTh UX;

- pacCUIMpPEHME OIBITA AESTEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (PHU3HKE.

napamMeTpamu COCTOSAHHUA rasa B
nusomnponeccax; QJICKTpU3al A TCII,
BSaHMOHCﬁCTBHe 3apsAa0B, HarpeBaHuc
IMPOBOJHHUKA C TOKOM, B3 aI/IMOl[ef/'ICTBI/Ie
Mar"suToB, QJICKTPOMArnuTHass  WHAYKIUA,

JeMCTBYE MarHUTHOTIO IMOJISI HA IPOBOJIHUK C
TOKOM u JBIKYILMICS 3apsy,
AJIEKTPOMAarHUTHbIE KOJIEOAHUSI M BOJIHBI,
NPSIMOJIMHEMHOE pPACIpOCTpPAaHEHUE CBETAa,
OTpa)KeHHe, TpelloMJIeHne, HHTepdhepeHuus,
arQpakus ¥ MOISAPU3AIHS CBETA, TUCTICPCHS
cBeTa; porornekrpuueckuit 3G HeKT, CBETOBOE
JaBJICHHE, BO3HUKHOBEHUE  JIMHEHYaTOro
CIIEKTpa aroMa BOJIOpOJia, €CTECTBEHHAs MU
HCKYCCTBEHHAsl PaJUOAKTUBHOCTb.

- chopMHpOBaTH  YMEHHMS  HPUMEHSTbH
MOJlydeHHblEe  3HAaHUSA AN OOBSICHEHUS
YCIIOBUH MPOTEKaHUs! (PU3NUYECKUX SIBICHUH B
IpUpPOAE U U1 HPHUHATHS TPAKTUYECKUX
pelleHnii B TOBCEIHEBHOM JKM3HM  JUIS
oOecrnieyeHus: 0€30MaCHOCTU MpHU OOpaleHuH
c OBITOBBIMM NpUOOpPaMU M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHS 3J0pOBbS U
coOI0ICHUS HOpM 9KOJIOTMYECKOTO
MOBEICHUS B OKpY’Karomen cpene;
MOHMMaHWE HEOOXOIUMOCTH MPUMEHEHHUS
JNOCTHKEHUM (UMK W TEXHOJOTHH id
paIoOHaIBHOTO MTPUPOIOTOIH30BAHUS.
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[K 1.1.

[TonroraBnuBath pabouee MecTo,
000pyI0BaHKE, ChIPbE, UCXOIHbIC
MaTepHuabl it 00pabOTKH CHIPHS,
MPUTOTOBJICHHUS TOTY(HaOPUKATOB B
COOTBETCTBUU C UHCTPYKIMSIMH U
periaMeHTaMu.

[K 1.2.

OcyiecTBisATh 00padbOTKY, IOATOTOBKY
OBOIIICH, TPHOOB, PHIOBI, HEPHIOHOTO
BOJIHOTO CBIPBSI, MsICa, IOMAIIHEH MTHIIBL,
JTU4U, KPOITUKA.

IK 2.1.

[TonroraBnuBath pabouee MecTo,
000py10BaHuE, ChIPbE, UCXOIHBIE
MaTepuaibl A IPUTOTOBICHUS TOPIUUX
OJT10]1, KYJIMHAPHBIX M3/IETHIA, 3aKyCOK
pa3sHOOOPa3HOro aCCOPTUMEHTA B
COOTBETCTBUU C HHCTPYKIIHSIMH U
perjJaMeHTaMu.

IK 2.2.

Ocy1iecTBIATh IPUTOTOBIICHHE,
HETPOJIOJKUTEBHOE XpaHeHHEe OyIIbOHOB,
OTBapOB Pa3HOOOPA3HOTO ACCOPTUMEHTA.
IK 2.3.

Ocy1iecTBIATh IPUTOTOBIICHHE,
TBOpYECKOE 0(OpPMIIEHHE U TIOJTOTOBKY K
peanu3aiyy CyrnoB pa3Ho0Opa3zHOro
ACCOPTUMEHTA.

[IK 2.4.

Ocy1ecTBISIT NPUTOTOBIICHHUE,
HEMPOJIOJKUTEIBHOE XpaHEHHUE TOPIINX
COYCOB pa3HOOOPAa3HOTO aCCOPTUMEHTA.
IK 2.5.

Ocy1ecTBISTh NPUTOTOBIICHUE,

OBJageHne YHUBEPCAJIbHBIMH YY€0HBIMH
NMO3HABATEJIbHBIMH JIeliCTBUSIMH:

0a3o0Bble JIOTHYECKHE AeHCTBHSA.

- CaMOCTOSITEILHO (POPMYIIMPOBATH U aKTYaTU3UPOBATH
npo0emMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHABJIMBATh CYIIECTBEHHBIN TPU3HAK WJIM OCHOBAHUS
JUIs CpaBHEHHUSI, Kiaccu(uKauu 1 0000IIeHuS;

- OTIPEACIIATH LENIN AeATEIHHOCTH, 3a/1aBaTh TapaMETPhI U
KPUTEPHUU WX TOCTHIKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpuUBaeMbIX SBICHUSX;

- BHOCHTh KOPPEKTHBBI B ICATCIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM, OLICHUBATh PUCKU
MTOCJICACTBHI ACATCIHHOCTH;

- pa3BHUBATh KPEATUBHOE MBIILICHUE IPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

pabora ¢ undopmaimueii:

- BIIQJIeTh HaBBIKAMU TIOy4eHUsI HHPOPMAIUHU U3

HCTOYHHKOB PA3HLIX TUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATH

MOWCK, aHaJIN3, CHCTEMAaTU3alINI0 U UHTEPIIPETALIUIO
MH(pOpMaLlUU Pa3INYHBIX BUJIOB U (OPM MPEICTABICHUS;

- CO371aBaTh TEKCTHI B PA3IUYHBIX opMaTax ¢ y4eTOM
Ha3Ha4YeHUs] MHQOpMAaILUK U LeIEeBON ayJUTOPUH, BbIOHpast
ONTUMANBEHYIO (OPMY MIPEICTABICHUS U BU3yaIU3alliu;

- OLICHUBATh JIOCTOBEPHOCTH, JIESTHTUMHOCTh MH(OPMAIIUH,
€€ COOTBETCTBHE MPABOBBIM M MOPAITEHO-ITHYECKUM
HOpMaM;

- ACTIOJIB30BaTh Cpe/icTBAa HH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pPEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H OPTaHU3aIMOHHBIX
3a/1a4 ¢ COOMI0IeHNEeM TPeOOBaHMI S)PTOHOMHKH, TEXHUKH
0€301MacHOCTH, TUTUEHBI, pecypcocOepekeHus, TPABOBLIX U
ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0€30MacHOCTH;

- BJIAACTb HaBbIKaAMHU PAaCIiO3HABAHHWA U 3alIHUTLL
nHpopmanuu, nHOOPMAITMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

- chopmupoBaTh  yMEHUS  IPHUMECHSTH
MOJIyYeHHBbIE ~ 3HAHUA I [PUHATUA
MPAKTUYECKUX PELICHU B IOBCEIHEBHOU
JKU3HU ISl oOecrieueHus] 0e301acHOCTU TIPH
oOpamieHuu ¢ OBITOBEIMH TpHOOpaMu |
TEXHUYECKUMH YCTPOMCTBAMH, COXPaHECHHS
3/10pOBbS u cOOII0ICHUS HOpM
9KOJIOTUYECKOTO TOBEICHHS B OKpPYXKarolen
cpene; MMOHUMAaHUE HE00XOTUMOCTH
NPUMECHCHHUS  JIOCTIDKEHUH  QU3HKH |
TEXHOJIOTHH /1711 pabOoThI Ha MPOU3BOJICTBE.
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TBOpYECKOE 0(OPMIICHUE U TIOJTOTOBKY K
peau3aiyy ropsiaux OJII0/ ¥ TAPHUPOB U3
OBOIIIEH, TpUOOB, KpyT, 000OBBIX,
MaKapOHHBIX U3JIEIUI pa3HO0OPa3HOTO
ACCOPTUMEHTA.

1K 2.6.

Ocy1ecTBIATh IPUTOTOBIIEHUE,
TBOpYECKOE 0(OPMIICHUE U TIOJTOTOBKY K
peanu3anyy ropsiaux OJI0, KyJTHnHAPHBIX
U3JIeINii, 3aKYCOK U3 sIUII, TBOPOTa, ChIpa,
MYKH pa3HOOOPa3HOr0 aCCOPTUMEHTA.
[K 2.7.

Ocy1ecTBISTh NPUTOTOBIIEHUE,
TBOpYECKOE 0(OPMIICHUE U TTOJTOTOBKY K
peanu3aniy ropsiaux OJII0, KyJInHAPHBIX
U3JICINii, 3aKYCOK U3 PBIOBI, HEPHIOHOTO
BOJIHOTO CBIPhSI Pa3HOOOPA3HOTO
aCCOPTUMEHTA.

IK 2.8.

Ocy1iecTBIATh IPUTOTOBIICHHE,
TBOpYECKOE 0(OpPMIIEHHE U TIOJTOTOBKY K
peai3aiyy ropsiuux OJH0, KyJTHHAPHBIX
U3JIeINNii, 3aKYCOK U3 Msica, JOMAITHEeH
ITHIBL, TAYU U KPOJIMKA Pa3HOOOPa3HOTO
ACCOPTUMEHTA.

MK 3.1.

[ToaroraBnuBate pabouee MecCTo,
000pyI0BaHUE, CHIPbE, UCXOIHBIC
MaTepHalIbl JJIsl IPUTOTOBJICHUS XOJIOTHBIX
OJIr0/1, KYIMHAPHBIX U3/IEINH, 3aKYCOK B
COOTBETCTBUH C HHCTPYKIIUSIMHU U
periiaMeHTaMHu.

K 3.2.

Ocy1iecTBIATh IPUTOTOBIICHHE,
HETPOIOJDKUTEIBHOE XPAaHEHUE XOJIOTHBIX

caMOoOpraHu3anmsi:

- CaMOCTOSITEILHO OCYIIECTBIIATH MO3HABATEIBHYIO
JIeATEIbHOCTD, BBISIBJISTH IPOOJIEMbI, CTABUTDH U
dbopmyIupoBaTh COOCTBEHHBIC 33/1a4l B 00pa30BaTeIbHON
JIeATETbHOCTH U )KU3HEHHBIX CUTYaIlUsX;

- CaMOCTOSITEILHO COCTABIIATH IJIAH PEIICHHS MPOOJIEMBI C
Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOHOCTEH U MPEANOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

C1oco0CTBOBATh (POPMHUPOBAHUIO ¥ MPOSBICHUIO IIUPOKOM
SPYIUIIMU B PA3HBIX 001aCTIX 3HAHUH, TOCTOSIHHO

MOBBIIIATE CBOM 06paSOBaTeHBHBIﬁ n Ky.]leypHBIﬁ YPOBCHb.

CAMOKOHTPOJIb:
MCIIOJIb30BaTh pUeMbl pedIeKCHH IS OLIEHKU CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH
pemeHI/m 110 X CHUXKCHUIO.

IMOLUMOHAIBHBIN HHTE/VIEKT, PEANO0aralomu
chopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBAIMH, BKJIIOUAIOIIEH CTpEMIIEHUE K
JOOCTHMXKCHHUIO LICIIN U ycnexy, OIITUMH3M, HHUITUATUBHOCTD,
yMEHUE JAeHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEH;

- OMIIaTHu, BKJII-O‘-I&IOHICﬁ CHOCO6HOCTI> IIOHUMATh
AMOIMOHAIBHOE COCTOSIHUE IPYTUX, YUYUTHIBATh €r0 MPHU
OCYHIGCTBJ'IeHI/II/I KOMMYHI/IKaIII/II/I, CHOCO6HOCTB K
COUYYBCTBHIO U CONEPEKUBAHUIO;

- COOMAJIBbHBIX HABBIKOB, BKIIFOYAOIINUX CHOCO6HOCTB
BBICTPAUBATh OTHONICHUS C IPYTUMHU JIFOJIbMHU, 3a00TUTHCH,
MPOSBIISATH MHTEPEC U pa3pemiaTh KOH(QIUKTHI;

- TOTOBHOCTB M CITOCOOHOCTB K 00Pa30BaHUIO U
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;
-OBJIa/ICHHE HaBBIKAaMH Y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH.

OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUAMMU:
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COYCOB, 3aIIPaBOK Pa3HOOOPA3HOTO
aCCOPTHMEHTA.

IK 3.3.

OcymecTBIsATh IPUTOTOBIICHHE,
TBOpUYECKOE 0(hOPMIICHHE U MTOATOTOBKY K
peann3aiyy caaaToB pa3sHOOOpa3HOTO
ACCOPTUMEHTA.

1K 3.4.

Ocy1ecTBIsTh IPUTOTOBIICHUE,
TBOPUYECKOE OPOPMIICHUE U TIOATOTOBKY K
peanuzanuu OyTepOpoI0B, KaHare,
XOJIOTHBIX 3aKYyCOK Pa3HOOOpa3HOTO
ACCOPTUMEHTA.

[IK 3.5.

Ocy1ecTBISTh NPUTOTOBIIEHUE,
TBOPUYECKOE OPOPMIICHUE U TIOATOTOBKY K
peau3aiyu XoJ0IHbIX OJII0] U3 PHIOHI,
HEpBIOHOTO BOJTHOTO CBHIPhs
pa3zHoo0pa3HOT0 aCCOPTUMEHTA.

[1K 3.6.

Ocy1ecTBISTh NPUTOTOBIIEHUE,
TBOpYECKOE 0(OpMIIEHHE U IOJTOTOBKY K
peanu3aiy XOJ0AHBIX OO U3 Msica,
JIOMAIIIHEH NTUIBI, TUYH Pa3HOOOPAa3HOTO
ACCOPTUMEHTA.

K 4.1.

[ToaroraBnuBate pabouee MecCTo,
000pyI0BaHUE, CHIPbE, UCXOAHbIE
MaTepHalIbl JJIsl IPUTOTOBJICHUS XOJIOTHBIX
U TOPSTYMX CIAJIKUX OJIOJ, 1eCepTOB,
HAIMTKOB pa3HOOOPA3HOTO aCCOPTUMEHTA B
COOTBETCTBUH C HHCTPYKIUAMU U
periaMeHTaMH.

IK 4.2.

OcymecTBIsTh IPUTOTOBIICHHE,

COBMeECTHAA /1eITeJIbHOCTD.

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON 1
WHUBUIYAIBHON pabOTHI;

- IPUHUMATD 1111 COBMECTHOM JESATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHUS 110 €€
JIOCTHKEHUIO: COCTABJIATH IUIaH JIEUCTBUM, paclpeesiTh
POJIU C YI€TOM MHEHHI YYaCTHUKOB OOCYKIAaTh PE3yIbTaThI
COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBIOIHATH PAOOTY B YCIOBHUSX
peabHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBIIATh IO3UTUBHOE CTPATETUYECKOE TTOBEACHUE B
Pa3IMYHBIX CUTYAILUSX, IPOSIBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIMATHBHBIM.

OBiaieHUe YHHBEPCAJbLHBIMH PeryJsiTHBHBIMU
JelCTBUSIMH:

NPUHSATHE ce0sl M IPYTUX JIOaei:

- IPUHUMATh MOTHUBBI U aPTyYMEHTHI IPYTUX JIIOAEH Npu
aHaJM3€ PE3yNIbTATOB JIEATEILHOCTH;

- IPYU3HABaTh CBOE MIPABO U MPABO APYTUX JIFOJIEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JIPYToro 4eoBeKa.

B o01acTH 3cTeTHYECKOI0 BOCIIUTAHUS :

- CTETUYECKOE OTHOIIEHNE K MHUPY, BKITIOUAsi ICTETUKY
Hay4YHOT'0 TBOPYECTBA, MPHUCYIIETO (PU3UICCKON HAYyKE;

- CIMIOCOOHOCTh BOCIIPUHUMATD PA3JIMYHBIC BUJIBI HCKYCCTBA,
TPAJUIIMKU U TBOPUYECTBO CBOETO U APYTUX HAPOJIOB,
OIIYIIaTh YMOIIMOHAILHOE BO3/ICHCTBUE UCKYCCTBA;

- YOSKJICHHOCTh B 3HAYMMOCTH JIJIS1 IMUHOCTH M OOIECTBA
OTEYECTBEHHOTO M MUPOBOT'O UCKYCCTBA, STHUUYECKUX
KYJbTYPHBIX TPAJAUIMH U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbIX BUJIAX
HCKYCCTBa, CTPEMIJICHUE MIPOSBIISITH KAYECTBA TBOPUECKOU
JIMYHOCTH.
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TBOpUYECKOe 0(hOpMIICHHE U MTOATOTOBKY K
pean3alnuy X0J0JHBIX CIAIKUX 0N,
JIECepPTOB Pa3HOOOPA3HOTO ACCOPTUMEHTA.
[1K 4.3.

Ocy1ecTBIATh NPUTOTOBIIEHUE,
TBOpUYECKOe 0(hOpMIICHHE U MTOATOTOBKY K
pean3alyy ropssuux ClIagkux 0o,
JIECEpTOB pa3HOOOPA3HOr0 ACCOPTUMEHTA.
[IK 4.4.

OcyiecTBIATh NPUTOTOBIICHUE,
TBOpYECKOE 0(OPMIIEHHE U TTOJTOTOBKY K
peanu3anny X0J0JHBIX HATUTKOB
Pa3HOO0Pa3HOro aCCOPTUMEHTA.

[1IK 4.5. OcymecTBasTh IPUTOTOBJIEHUE,
TBOpYECKOE 0(OpPMIIEHHE U IOJATOTOBKY K
peanu3alnuy ropsuux HalmuTKOB
Pa3HOO0Pa3HOr0 aCCOPTUMEHTA.

5. IlpurotoBienue, opopmiieHHE U
MOATOTOBKA K peau3aiuu XjIe000yT0uHbIX,
MYYHBIX KOHAUTEPCKUX U3IECIHUIA
Pa3HOO0Pa3HOro aCCOPTUMEHTA:

1K 5.1. ITogroraBnuBath pabouee MECTO
KOHAUTEpa, 000pYyJ0BaHNE, UHBEHTAPb,
KOHIUTEPCKOE ChIPbE, UCXOAHBIE
MaTepuaibl K padoTe B COOTBETCTBUU C
MHCTPYKIUSIMU U PETJIAMEHTAMH.

IIK 5.2. OcymecTBasTh NPUTOTOBIEHUE U
MOJArOTOBKY K MCIOJIb30BaHUIO OTJEIOYHBIX
nory(haOpuKaToB I XJI€000YIOUHBIX,
MYYHBIX KOHAUTEPCKUX WU3CIUN.

ITIK 5.3. OcyiiecTBisiTh U3rOTOBJIEHUE,
TBOpYECKOE 0(OopMIIEHHE, TOJITOTOBKY K
peanu3anuu Xjae000yTOUHBIX U3IETHI 1
xJjieba pa3sHOOOPA3HOTO ACCOPTHUMEHTA.
I1K 5.4. OcyiiecTBisTh U3TOTOBJICHUE,

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JeHCTBUSIMH:

o0menne:

- OCYLIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax KU3HH;

- pacro3HaBaTh HeBepOaIbHBIC CPEICTBA OOLICHHS,
IIOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB, PACIIO3HABATh
NPEINOCHUIKH KOH(MIMKTHBIX CUTYallui ¥ CMATYATh
KOH(JIUKTHI,

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHMS C
HCIIO0JIb30BAHUEM S3BIKOBBIX CPE/ICTB.

B o6s1acTH 3K0/10rM4eCKOr0 BOCIIUTAHUSA:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
[NOHMMAaHUE BIUSHUS COLUAIbHO-DPKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOAHON U COLIUATBHOU Cpebl,
OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJIOTHYECKUX
npo0Jem;

- INTAHUPOBAHUE U OCYLIECTBICHUE ICVCTBUM B
OKpPY’KaIOILleH Cpezie Ha OCHOBE 3HAHUSA LIEJI€ yCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETPUATUE NEUCTBUMN, IPUHOCSIIUX BPE]
OKpYXaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUSATHBIE
AKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUH,
IIpeI0TBpaliaTh UX;

- paCUIMpPEHME OIBITA AESITEIBHOCTH SKOJIOTHYECKON
HaNpaBJICHHOCTH Ha OCHOBE 3HAHUH 1O (HU3HKE.
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TBOpUecKoe 0(hopMIICHHE, TOATOTOBKY K
peanu3alnuyi MyYHbIX KOHAUTEPCKUX

U3/eIHMi pa3HOO0Pa3HOTO aCCOPTUMEHTA.

IIK 5.5. Ocy1iiecTBisiTh U3rOTOBJICHUE,
TBOpUYECKOE 0(hOpMIICHHE, TOATOTOBKY K
pean3aiyy MUPOKHBIX U TOPTOB
pa3zHoo0pa3HOro aCCOPTUMEHTA.
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CTpykTypa u conepxaHue 001e00pa3oBaTeIbHON THCHUILINHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bup yuebnoii paboTbl O6beMm B
qJacax
O06beM 00pa3oBaTEeNbHOM MPOTrPAMMEI TUCITUTUTHHBI 108

1. OcHoBHOE conepKaHue 106
BT. U.:
TEOpEeTUIECKOe 0O0ydeHUE 70
nmabopaTopHbIE 3aHATHS 16

[TpodeccnonaabHO OPUEHTUPOBAHHOE COJIEPIKAHKE (COIEepPIKaHUE 20

MPUKJIIATHOTO MOJTYJIA)

[Tpomesxyrounast arrectaius (auphepeHInpOBaHHBINA 2

3a4er)
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1.1. TeMaTuuecKuil IVIAH U cO/leP:KaHUe TUCHUIUINHBI «PU3nKay

JIBM>KeHHE MaTepUaIbHON TOUKH IO OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEMHAs ckopocTs. [lepron n
gacrora. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

IIpakTuyeckue 3aHATHSA

[IpakTudeckue pabOTHI:

N3mepenne MTHOBEHHOW CKOPOCTH;

UccnenoBanue COOTHOIICHUS MEXKIY MyTSIMHU, TPOWIEHHBIMU TEJIOM 3a IOCJIEIOBATEIbHBIE PaBHBIC
MMPOMEXKYTKH BPEMEHH TIPHU PAaBHOYCKOPEHHOM JIBI)KCHHH C Ha4aIbHOW CKOPOCTHIO, PABHOM HYITIO;
N3ydenue nBUKeHUs MapuKa B BI3KOH KUIKOCTH;

N3ydenue nBuxkeHus Tea, OPOIMICHHOTO TOPU30HTAIBHO.

HaumeHoBaHue Conep:kanue y4ye0HOro Marepuasa (0OCHOBHOE M MPO(ecCHOHATILHO OPUEHTHPOBAHHOE), O0bem | ®opmMupyembie
pa3esioB U TeM JIAa00pATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IIPH HAJMYHH) 4acos KOMIIeTeHIIUH
1 2 3 4
Pa3nes 1. ®u3nka u MeToAbl HAYYHOI'0 TO3HAHMS 2
Tema 1.1 Conep:xaHue yueOHOI0o MaTepuaJia 2 OK 03
Beenenne Teopernueckast 4acThb OK 05
®dusuka - Hayka o npupone. Hayunele MeTobI MO3HAaHUS OKpYXKaroulero mupa. Ponb skcnepuMmenTa u
TEOPUH B TPOILECCEe IMO3HAHHS TMPHPOIBL. DKCIEepuMEHT B ¢u3uke. MozaenupoBanue (HU3NIECKUX
sIBJIEHUH U nporeccoB. Hayunbie runoressl. @usndeckue 3aKOHbI U TEOPHUH. [ paHUIBl IPUMEHUMOCTH
¢usnveckux 3akoHOB. [IpuHIMT coorBeTcTBHs. Poib 1 MecTO (m3nKK B OPMHUPOBAHUN COBPEMEHHON
Hay4YHOM KapTUHBI MHpPa, B IPAKTUYECKON JAESITEIbHOCTH JIFOAEH.
Pa3nen 2. Mexanuka 16 OK 01
Tema 2.1 Conep:xanue yueOHOro MmaTepuaJia 4 OK 02
Kunemaruka Teopernueckast 4acTb 4 OK 8;’
Mexannueckoe aBMkeHHE. OTHOCHTEIBHOCTh MEXaHMYecKoro JBukeHus. CucremMa oTcyera. 8E 07
Tpaekropus. Ilepemerienue, ckopocTh (CpeiHssI CKOPOCTb, MTHOBEHHAas CKOPOCTh) U YCKOpEHHE MK1.1.
MaTEpUaIbHOM TOYKHM, UX TNPOEKIUH Ha OCU CHCTEeMBbl KoopauHaT. ClOoXKEHHE IEepEMEIEHUN U K2.1.
CIIO’)KEHHE CKOpocTei. PaBHOMepHOE M PpaBHOYCKOPEHHOE MpsMOJMHENHHOe JBMXeHue. I'paduku ITK3.1.
3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs, IYyTHM M TEPEMEIIECHHUsS MAaT€pHAIIbHOM TOYKU OT 11K4.1.
BpeMmeHu. CBoOoJgHOe majeHHue. YCKOpeHue cBOOOAHOro mnajeHus. KpuBonuHeiHoe IBMKEHHE. gigg

18




Tema 2.2 Conep:xaHue yueOHOT0 MaTepuajia 6
JAnnamuka Teopernyeckasi 4acThb 4
[Ipunnun orHocurensHoCcTH ['ammnes. Ilepssiii 3akoH Hbrorona. MHEpuManbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun cynepno3uuuu cuil. Bropoit 3akod HeroToHa 111 MaTepuaibHONW TOUYKH
B uHepuuanbHoi cucreme orcueta (MCO). Tperuii 3akoH HploToHA /U1 MaTepuanbHbIX TOYEK. 3aKOH
BceMHpHOro tsarorenus. Cuna tspkectu. [lepBas kocmuueckas ckopocts. Bec tena. Cuna ynpyroctu.
3akon ['yka. Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHS CKOJBKEHHS M CUJIa TPEHUS TOKOA.
Kosddunuent Ttpenus. Cuna conpoTUBICHHS IPU JABMKEHHU Tella B IKUAKOCTH WIM rase.
[locrynatenbHoe M BpallareiabHOE JABMKEHHME aOCOIIOTHO TBEPAOro Teia. MOMEHT CHIIbI
OTHOCHUTEINIbHO OcH BpaieHus. [1nedo cumbl. ¥YcenoBus paBHoBecust TBepaoro rena B MCO.
IlpakTH4yecKkue 3aHATHSA
[IpakTuueckue padbOTHI:
N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH MO/ IEHCTBUEM HECKOJIBKHUX CHII;
HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIMX B J1e()OPMUPOBAHHON MpPYXHHE W
PE3UHOBOM 00pasiie OT BEIUYUHBI UX AepopMaluu;.
HccnenoBanue ycioBuil paBHOBECHS TBEPJIOTO TeJla, UMEIOIIEr0 OCh BPALICHUSI.
IIpodeccnonaibHO OPEHTHPOBAHHOE COJEePKaAHUE (COePKAHUE NPUKIATHOTO MOLYJIs1) 2
JIBrokeHne MEXaHHU3MOB C Y4€ToM JedcTByromux Ha Hux cui. (Pemenwe mnpodeccuonambHo-
OpHUEHTHPOBAHHBIX 3a/1a4)
Tema 2.3 Conep:xanue yueOHOIro MaTepHaJia: 6
3aKoHbI Teopernyeckas 4acTh 4
COXpaHeHMs Nmnynbc MarepHaibHOM TOYKH, CUCTEMbI MAaTEPUAIbHBIX TOYEK. MMIylIbC CHIIBI U H3MEHEHUE
B MEXaHHMKe

uMIynbca Tena. 3akoH coxpaHeHus umnyiabca B MCO. PeaktuBHoe nBuxkeHue. PaGota cuibl.
MomHocts cunbl. KuHeTnueckas »5SHeprus MaTepualibHOM Toukd. Teopema 00 HM3MEHEHUU
KUHETH4ecKor  dHepruu.  llorenumanbnas  SHeprus.  IloTeHnuanbHas  3HEprus  ynmpyro
neOpMUPOBAaHHONW TPYXUHBL. [loTeHIManbHas SHEpPrusi Tela BOJM3U TOBEPXHOCTH 3EMIIH.
[ToreHnuanpHble ¥ HENOTEHIMAIbHBIE CHIIBL. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHJI C M3MEHEHHEM
MEXaHNYECKOM HSHEPIHMHM CHCTEMBI Te€J. 3aKOH COXPAHEHUsS MEXAaHWYECKOW SHEpPruH. YIPYyrue Hu
HEYNPYIUe CTOJIKHOBEHUS.

IIpakTuyeckue 3aHsATHSA

[IpakTudeckue pabOTHI:

N3ydeHue cBsI3u CKOPOCTEN TE IPU HEYNPYTOM yAape;

HccnenoBanue cBs3U pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW DHEPruM Tena. TeXHHUYecKue
YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHUAOMETP, IBUKEHUE CHAPSJOB, LIEMTHBIE U PEMEHHbBIC
rnepefayv, NOAIIMIIHUKY, BOJOMET, KOIEp, NPYKWHHBIM NHUCTOJIET, JIBH)XKEHUE HCKYCCTBEHHBIX
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CITYTHUKOB M PaKcCT.

IpodeccHoHaTLHO OPHEHTHPOBAHHOE CoAepKaHue (CoAepKaHHe MPUKJIATHOT0 MOILYJIsA) 2
Mexannueckoe 000pyI0BaHUE MPEANPUATHI 110 TPUTOTOBICHHUIO MUIIEBBIX MPOAYKTOB. [IpuMenenue
MPOCTHIX MEXaHU3MOB U 3aKOHA COXPAaHEHHS YHEPTUu ( MCcCleoBaTeIbCcKas paboTa)
Paznen 3. MoJiekyasipHasi pu3uKa 4 TEpMOANHAMHUKA 20 OK 01
Tema 3.1 Conepxanne yueGHOr0 MaTepuaJa: 6 OK 02
OcHoBbI Teoperuyeckast yacTb 4 OK 03
MOJICKY ISAPHO- OcHOBHbIE TOJIOXKEHUST MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. bpoyHoBckoe nBuwxkenue. Auddysus. OK 04
KHHETHYeCKOii XapakTep IBUKEHHS M B3aUMOJICHCTBHS 4YaCTHUI] BEUIECTBA. MOJEIU CTPOCHUS Ta30B, KUIAKOCTEH U OK 05
Teopuu TBEPABIX TeNl U 00BCHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneid. Macca u pa3mMepbl MOJIEKYII. OK 07
KonunuectBo BemectBa. [locrosinHas AsBoraapo. TermoBoe paBHoBecue. Temmeparypa u ee TIK1.2.
m3mepenne. lllkana temneparyp Llenbcusi. Mopens wupeanbHoro raza. OCHOBHOE YpaBHEHHE IIK 2.3-2.8
MOJIEKYJISIPHO-KUHETHUECKON TEOpUHU MJIeabHOI0 raza. AGCOIIOTHAs TeMIIepaTypa Kak Mepa cpeaHeit IIK 4.3-4.5
KMHETUYECKON SHEpruM TEeIUIOBOro JBWKEeHUs dactul] rasa. lllkama temneparyp KenbBuHa. IIK'5.3-5.5
VYpaBuenue MennaeneeBa-Knaneitpona. 3akon [lanpTona. ['a3oBbie 3akoHbl. M3omporieccsl B
UJIealIbHOM rase ¢ MOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA: H30TepMa, H30X0pa, n3obapa.
IIpakTHyeckue 3aHATHSA.
[IpakTuyeckue paboTHI:
N3mepenne maccsl BO3ayxa KiaacCHOM komHate. MccneqoBanne 3aBUCUMOCTH MEXKy TapaMeTpaMHy
COCTOSIHMSI pa3pEKEHHOTI0 Tasa.
JlabGopaTopHble 3aHATHUS 2
JlabopaTtopHas pabota 1. M3ydueHne ogHOTO M3 U30IMPOIIECCOB.
Tema 3.2 Copaeprxkanue y4eOHOro MmarepuaJia: 6
OcHoBbI Teopernyeckas 4acTh 4
TEPMOAMHAMMKH | TepMoAMHAMHUYECKasi cUcTeMa. BHYTpeHHss sHeprusi TepMOAMHAMUYECKON CHCTEMBI U CHOCOOBI ee

n3MeHeHus. KonndectBo TemiaoTel U pabota. BHyTpeHHSs SHEpPIus 0JHOATOMHOTO MJI€AIbHOTO rasa.
Bunsl Teruionepenadn: TENIONPOBOAHOCTh, KOHBEKIUSA, U3IydeHHE. TeroeMKocTh Tena. Y IesIbHast
TEIIOEMKOCTh BenlecTBa. KonudecTBo TemnoTs! npu teronepenade. [lepsolii 3aKkoH TepMOIMHAMUKY.
[IpumeneHne mepBOro 3akoHa TEPMOAMHAMHMKU K u3ompoueccaMm. ['padudeckas HHTepHpeTanus
pabotsl raza. TeroBsle MamnHbL. [IpuHIUNIBI 1eHCTBUS TEIUIOBBIX MaluH. [IpeoGpa3oBanus sHEprun
B TerIoBbIX MamnHax. Koadduument nonesnoro aeiicreus (nanee — KI1/1) terosoit Mammusl. [{ukn
Kapuo u ero KIIJ[. Bropoii 3akoH TepmoaumHamuku. HeoOpaTHMOCTh MpOIECCOB B MPHUPO/IE.
DKOJIOTHYECKHEe MPOOIEMbI TETJIOIHEPTeTUKH.

IIpakTHYecKHe 3aHATHSA

[TpakTrueckas padota: Mi3mMepeHne yaenbHON TEIIIOEMKOCTH.
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HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC (conepma}me NMPUKJIAAHOTO MOI[y.TIH)

H3ydeHne pabounx XOJOJMIBHBIX MAIIWH M TEIUIOBBIX (MIAPOBBIX YCTAHOBOK), HX XapaKTEPHUCTUKH,
pabota u nokazarenu 3¢ dexruBaoctu (Pemenne npodeccnoHaaIbHO-OPHEHTUPOBAHHBIX 33/1a4).

Tema 3.3
ArperaTHsbie
COCTOSIHUSA
BellecTBa
¢aszoBbie
nepexo/bl

Conep:xanue y4eOHOT0 MaTepuaJia:

TeopeTn'{eCKaﬂ 4acTb

[TapooOpa3zoBanue u KoHjaeHcanus. VcnapeHue u KumeHue. YJelbHas TemioTa mapooOpa3oBaHUS.
3aBHCUMOCTh TEMIIEpATypbl KUIEHHS OT JaBiieHUs. AOCOIIOTHasE M OTHOCUTENbHAs BIIAXKHOCTD
Bo3ayxa. Haceimennsiii map. TBeppoe Teno. Kpucrammmueckue m amopdHbie Tena. AHHU3OTPOIHUS
cBOMCTB KpucTaioB. JKujkue kpuctaiibsl. CoBpeMeHHbIe MaTepuaiibl. [1aBieHne nu kpucTayin3anus.
VY nenvHas TerioTa miasienus. Cyonumanus. Y paBHEHUE TEIIOBOro OanaHca.

JlabopaTopHble 3aHATHSA

JlaboparopHas pabdota 2. OnpeneneHue BIaXHOCTH BO3AyXa

IlpakTH4yecKkue 3aHATHSA

IIpaktnyeckass pabora: TexHuUeckue YCTpOMCTBAa M INPAKTUYECKOE IPUMEHEHHE: TEepMOMETP,
6apomerp. OrmpeneneHne Macchl BO3AyXa B KOMHAT€ Ha OCHOBE HM3MEpEHHIl 00beMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

[IpakTnueckast pabora: TexHuueckue YCTpOiiCTBAa M MPAKTUYECKOE MPUMEHEHHE: JBUTATElhb
BHYTPEHHEIO CropaHusi, OBbITOBOW XOJOAWIBHUK, KOHAWULUOHEP, THUTPOMETP U MCHUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU IOJYYEHHUSI COBPEMEHHBIX MAaTEpPHUAJIOB, B TOM YHUCJIC HAHOMATEpUAJIOB, U
HAaHOTEXHOJIOTHH.

IMpodeccHoHaILHO OPHEHTHPOBAHHOE cO/IepKaHHe (CoaepKaAHNEe MPUKJIATHOT0 MOXYJIs1)

ArperaTHble COCTOSIHUA M (a30Bble MEPEeXOJbl U MHIIEBBIX MPOAYKTOB (HCCII€IOBATENIbCKas B
rpynnax).

Pa3nen 4. DaekTpoanHaMHuKa
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Tema 4.1
DJIeKTPOCTATUKA

Conep:xkanue y4eOHOI0 MaTepuaJia:

o

Teopernyeckas 4yacrb

Onektpu3anus Ten. OJIEKTpUYeCcKWil 3apsan. /[Ba Buaa snexTpudeckux 3apaAnoB. [IpoBoaHukw,
IOUDJIEKTPUKNA M TIOJYNPOBOJHUKU. 3aKOH COXpPAHEHMs JJIEKTPUYECKOro 3apsaa. BsammopeiicTBue
3apsaoB. 3akoH Kynona. Dnexkrpuueckoe mnoisie. HampspkeHHOCTh anekTpudeckoro noss. [Ipunuun
CYNEPIO3UIMU 3JIEKTPHUUECKUX MoJiel. JIMHUM HampspKeHHOCTH 3JeKTpudeckoro mois. PabGora cun
anekTpoctaruyeckoro mnois. [lorenmnuan. PasHocts moteHumanoB. [IpoBOJHUKKM U AMAIEKTPUKH B
ANEKTPOCTATUYECKOM TMoe. JlMdneKkTpuueckas MPOHHULIAEMOCTb. OJIEKTpoeMKocTb. KoHaeHcaTop.
DIEKTPOEMKOCTh MJIOCKOT0 KOHJIEHCATOpa. DHEPIUs 3apsHyKEHHOr0 KOHEHCATopa.

IIpakTHYecKHe 3aHATHSA

[TpakTyeckas pabora: M3mepeHne 2I1eKTpoeMKOCTH KOHIEHCATopa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
[1K2.1-2.8
I1K3.1-3.5
[1K4.1-4.5
[1K5.3-5.5
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Tema 4.2
ITocTosiHHBIIT
JIEKTPUYECKH I
Tok. Toxku B
Pa3IHYHBIX
cpenax

Conep:xanue yueOHOro MaTepuaJia:

10

TeopeTnyeckas 4acTb

DNEeKTPUUECKUN TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTpudeckoro Toka. Mcrounuku toka. Cuia Toka.
[Tocrosunseiii Tok. Hampsbkenuwe. 3akoH OMa Jyuisi ydacTKa LENH. DJIEKTPUUYECKOE COMPOTHUBIICHUE.
VYnenesHoe compoTtuBiieHUE BelecTBa. IlocienoBarenbHoe, MapajiesibHOE, CMEIIAHHOE COEIUHEHUE
npoBoAHUKOB. PabGoTa snekrpuueckoro Toka. 3akoH Jlxoyns-JIeHna. MoIIHOCTh 3J€KTPUYECKOTO
TOKa. OJEKTPOABIKYILAsl CUJIa M BHYTPEHHEE COIIPOTUBICHHE MCTOYHMKA TOKa. 3akoH Oma s
MTOJTHOU (3aMKHYTOM) AJIEKTpUYecKOi 1enu. KopoTkoe 3amMplkaHueE.

DONeKTpOHHAs NPOBOJAMMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb CONPOTHBICHHUS METAIJIOB OT
Temrneparypbl. CBEpXIMpPOBOAUMOCTb. JJNEKTPUUYECKUH TOK B Bakyyme. (CBOWCTBAa 3JIEKTPOHHBIX
nyukoB. [lomynpoBognuku. CoOCTBEHHas: U IPUMECHasi MPOBOJIMMOCTD MOJYNPOBOJHUKOB. CBoOiicTBa
p-n-epexona. I[lomynpoBoAHUKOBBIE MPUOOPHI. DIEKTPUUECKUH TOK B pPAcTBOpaxX M paciuiaBax
ANEKTPOJIUTOB. DJIEKTPOJIUTHUECKAs AUCCOLMALMs. OJIEKTpoNM3. OJEKTPUUECKUH TOK B Trasax.
CaMoCTOsITeIbHBIA M HECAMOCTOSTENbHBIN pa3psan. Monnus. [1na3ma.

JlabGopaTopHble 3aHATHUS

JIaboparopHas pabota 3. M3ydyeHue cMeanHOro COSAMHEHUS PE3UCTOPOB.
JlabopaTtopHas pabota 4. VI3aMepeHue J1eKTPOABIKYIIEH CUITBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO
COINPOTHBIICHUSI.

Tema 4.3
MarunuTtHoe moJie.
DJIEKTPOMarHuTHa
sl HHAYKIUSA

Conep:xanue yueOHOro MaTepHaJia

Teopernyeckas 4acTb

ITocTtostHHBIE MarHuThl. B3auMopaelcTBUE IOCTOSHHBIX MarHuTOB. MarnutHoe mone. Bekrop
MarHuTHOM MHAYKIuuW. lIpuHnun cyneprnozunuu. JInHMM MarHUTHOM WHAyKuuu. KapTthHa nuHul
MarHMTHON MHAYKLNU I0JI IOCTOSHHBIX MAarHUTOB. MarHuTHOE 10JI€ MPOBOJHMKA C TOKOM. KapTuHa
JIMHUW TOJS JUIMHHOTO IIPSMOTO INPOBOJHMKA M 3aMKHYTOTI'O KOJIBIIEBOTO INPOBOJHMKA, KaTYHIIKH C
TokoM. OmnbIT Opcrena. B3anmopelictBue mpoBOAHHMKOB ¢ TokoM. Cwia Ammepa, ee MOIyJIb U
HarpaBinenue. Cuia JlopeHna, ee Moayinb M HampaBieHHE. J[BMDKEHHME 3apshHKEHHOM YacTHIBl B
OJTHOPOJHOM MarHuTHOM moje. PaGora cunel JlopeHua. SIBneHHE 31€KTPOMArHUTHONW WHAYKIUH.
[Totok BexkTopa MarHUTHOM HHAYKUMU. OJ[C MHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM HWHIYKIIMH
@apaznes. BuxpeBoe snekTpuueckoe IMosie. OJEKTPOJABIIKYIAs CHJIA HMHAYKIUU B IIPOBOJHMKE,
JBHKYILIEMCSI TTOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM rmose. [IpaBuno Jlenna. MHIyKTHBHOCTSG.
SABnenne camouHaykiuu. 2JIC caMOMHAYKIMH. DHEpPruss MarHUTHOTO MOJS KaTyHIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.

[IpakTrueckue 3aHsATHS.

[Tpaktrueckue paboThl: M3ydeHne MarHUTHOTO TOJS KaTyHmIKu ¢ TokoMm. McciemoBaHue IeiCTBUS
MOCTOAHHOI'O MaroiTa Ha paMKy C TOKOM.
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JlabGopaTopHble 3aHATHSA

JlaGopaTopHas pabota 5. M3ydeHne sBICHHS JICKTPOMAarHUTHON MHTYKIIHH.

HpaRTn'{ecmle 3AHATHSA

IIpaktnyeckass pabora: TexHHuUecKHe YCTPOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOII,
3JIEKTPOMETP, KOHICHCATOP, KONMPOBAIBHBIN aNlapar, CTPYWHBIA IPUHTEP, aMIIEpMETpP, BOJIBTMETD,
peocTar, MCTOYHUKU TOKA, JIEKTpOHArpeBaTeibHbIE MPHUOOPHI, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
TEPMOMETp COTMPOTUBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIH
IUOJ, TalbBaHUKA, IIOCTOSHHBIE MArHUTBI, JJIEKTPOMATHUTHI, JJIEKTPOJBUTATElb, YCKOPHUTEIU
3JIEMEHTAPHBIX YACTHILI, NHIYKIIHOHHAs [1€Yb.

[IpakTuyeckas pabora: Mepbl 37eKTp0oOE30MACHOCTH, 3JEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE
JIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKAHUE.

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJeP:KaHUe (CoepKaHue TPUKJIATHOT0 MOAYJIs) 2
[IpumeneHnue »sieKkTpoMarHeTusmMa B THUIIEBON mpombinuieHHOCTH (Pemenue npodeccuonambHo-
OpPUEHTUPOBAHHBIX 3a7a4).
Paznen 5. Kotebanusi u BOJIHBI 20 OK 01
Tema 5.1 Coaeprxanue y4eOHOro MmaTepuaJia 6 OK 02
Mexanuyeckne M | Teopermdeckasi 4acThb 4 OK 04
3IEKTPOMATHUTH - OK 05
P oyiebaTenpHasl CHUCTEMA. CBO6VOJIHI)IC Kone6aiH1/m. IMapmonunueckue KOHG6%HI/I$I. [Tepuon, uacrora, OK 07
bI€ KOJTE ammuTya u ¢aza kxonebanuil. [IpykuHHBIH MasTHUK. MaTeMaTHUeCKUH MasTHUK. YpaBHEHHE MK1.1.
rapMoOHHuYecKux KoneOaHuil. KunHemaTnueckoe ¥ JAMHAMHUYECKOE OIMCAaHUE KOJIEOATENbHOTO K21,
nBkeHus. [IpeBpalieHue sHepruy Mpu rapMOHUYECKUX KojieOaHusAX. CBsI3b aMILIUTYbl KojeOaHMi MIK3.1.
HCXOJHOW BEIMYMHBI C aMIUIUTYI0M KojeOaHul ee CKOpoCTH U yckopeHus. KonebarenbHblil KOHTYD. K41,
CB00O/IHBIE IEKTPOMArHUTHBIE KOJIEOAHUS B MJI€AIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MIK2.2.
MEXaHUYECKUMU M D3JIEKTPOMAarHUTHBIMU KoseOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs IK3.2.
SHEpPIuu B UJICATbHOM KosieOaTeIbHOM KOHTYpe. BbIHYXIeHHbIe MexaHn4Yeckue Koyebanus. Pesonanc. K2.1-2.8
PesonancHas kpuBas. BoiHykaeHHble 3yeKTpoMarHuTHble KojeOanusa. [lepemMeHHBIN TOK. MK3.1-3.5
CuHyconganbpHbIil epeMeHHbI TOK. MOIIHOCTh IEPEMEHHOI0 TOKA. AMIIIUTYJHOE U AEHCTBYIOLIEE IK4.1-4.5
3HaYeHUE CUJIBI TOKa M HampsbkeHus. TpaHchopmarop. IIpomsBoacTBo, mepenaya u motpedieHue 1K5.3-5.5

AJEKTPUYECKON DSHEPruM. DKOJIOTHYECKHE PHUCKHM NPHU MPOU3BOJCTBE JIIEKTPUUECKOU SHEPTUH.
KynbsTypa ncnonp3oBaHus SJIEKTPOIHEPTHUU B TTIOBCEAHEBHOM KU3HU.

IIpakTHYecKHe 3aHATHA

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH MEPHOAA MallbIX KoJeOaHWH rpy3a HAa HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. MccrienoBanne mepeMeHHOro TOKa B IIETIM M3 MOCIEIOBATEIbHO COCJMHEHHBIX KOHICHCATOpA,
KaTyIIKU ¥ PE3UCTOPA.
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HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC (couepma}me NMPUKJIAAHOTO MOI[y.TIH)

[Ipumenenue  KosiebaTeNbHBIX  MPOLIECCOB B MNUIIEBOM  mpombliuieHHocTH  (Pemienue
poeccnoHATbHO-OPUEHTUPOBAHHBIX 3a/1a4).

Tema 5.2
MexaHnuueckue u
3JIEKTPOMATHUTH
bI€BOJIHBI

Copep:xkanue y4eOHOT0 MaTepuaJia

[ep}

Teopernyeckas 4acTb

MexaHuueckrue BOJIHBI, YCIIOBUs pacrpoctpaHeHus. [lepuon. CKOpocTh pacmpocTpaHEHHs M JITTHHA
BoJiHBL. [lomepeunbie W mpoaoibHbIE BOMHBL. WHTepdepeHus U audpakius MeXaHUYECKUX BOJIH.
3Byk. Ckopocth 3ByKa. ['poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa. DIEeKTpPOMAarHUTHBIC BOJHEI.
VYcnoBus H3My4eHHs] DJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHrtanusi BektopoB E, B u v B
BHGKTpOMaFHHTHOfI BOJIHC B BAKYyMC. CBoiicTBa SJICKTPOMArdMuTHBIX BOJIH: OTPAXKCHUC, ITPCIIOMIICHHUC,
nojsipuzanus, gudpakuus, uHTepdepeHius. CKOpPOCTh  AJIEKTPOMArHUTHBIX — BoiH. Illkama
OJICKTPOMArHuTHBIX BOJIH. HpI/IMCHeHI/IG OJICKTPOMAruuTHBIX BOJIH B TCXHHKE H 6I>ITy. HpI/IHIII/IHBI
PaZMOCBS3H U TeleBUACHUA. Paaronokanus. DIeKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOIIEeH CPEIbl.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJEPKaAHNE (CoAepKaAaHHe MPUKJIATHOTO MOXYJIsI)

[IpuMeHeHne BOJIHOBBIX MPOLIECCOB B MHUIIEBOM MpombiluieHHOCTH (Pemenne mpodeccronanbHo-
OpPUEHTUPOBAHHBIX 3a7a4).

Tema 5.3
OnrTuka

Conep:xanue yueOHOro MaTepuaJia

Teopernyeckas 4acTb

[IpsimonuHEtHOE paclpoCTpaHEHHE cBeTa B OJHOpoIHOW cpene. Jlyd cBera. OtTpakeHue cBeTa.
3akoHbl oTpaxkeHusi cBera. [locTtpoeHune n3oOpaxkeHU B IMIOCKOM 3epkane. [Ipenomienue cera.
3aKkoHBl TpesnomiieHUs cBeTa. AOCONIOTHBIM MoKa3aTenb mpenomieHus. [lonHoe BHyTpeHHee
orpaxxenue. llpenenpHbI yroa MoOgHOTO BHYTpeHHero oTpaxkeHus. Jucmepcust cBeta. CloKHBIN
coctaB Oenoro ceera. L[er. CoOupatomiye u pacceuBaroniye JUH3bL. ToHKas nuH3a. DokycHoe
paccTosiHue W ONTHYecKas cuia TOHKOM JuH3bL. [locTpoeHne wn3o0paxkeHHil B coOuparomux u
pacceuBaromMX JMH3aX. POopMysa TOHKOM JIMH3BL. YBEJIMYEHHE, JaBaeMoe JIMH30M. Ilpeneist
MIPUMEHUMOCTH reoMeTpudeckoi onTuku. MHTepdepennns ceera. KorepeHTHbIE HCTOYHUKU. Y CTIOBHS
HAOMIOZCHNS MaKCUMYMOB UM MUHHUMYMOB B HHTep(EpEHIIMOHHOW KapTHHE OT JBYX CHH(]A3HBIX
KOTEPEHTHBIX HCTOYHUKOB. Judpaxmus cera. [udpakmuonnas pemierka. YciaoBue HaOTIOIECHUS
IJIAaBHBIX MAaKCUMYMOB IpH MaJ€HUH MOHOXPOMAaTHYECKOrO CBeTa Ha JU(PPAKLMOHHYIO PEIIETKY.
[Tonspuzanus ceera.

IIpakTHYecKHe 3aHATHA

[TpakTruyeckas padora: HaOmronenue qucnepcuu cBera.

JlaboparopHble 3aHATHSA

JIaboparopHas pabota 6. I3mepeHne moka3aTest MpeIOMIICHHUs CTEKIIA.
JlabopaTopHas pabora 7. McciemoBanrue CBOMCTB M300paKeHUH B JTMH3AX.
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Pa3nen 6. OcHOBBI crIelIHAJILHOW TEOPUH OTHOCHTEILHOCTH 2 OK 01
Tema 6.1 Conep:kanme y4e6HOIr0 MaTepuaia 2 OK 02
OcHoBbI TeOpHUH Teoperuueckasi HacThb 2 OK 04
OTHOCHUTCJIBHOCTH | ['paHMIlbl NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd. IlocTymarel  crenuaibHOM — TEOpUH OK 05
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHLIUII OTHOCUTEIbHOCTU
OliHiTelHa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM W COKpALICHUE JJIMHBI.
OHeprust ¥ UMITYJIbC cBOOOMHOM uacTuibl. CBsi3b Macchl C JHEPrHEd W HMIYIBCOM CBOOOTHOMU
YacTUILIbl. DHEPrHsl OKOsI CBOOOTHOM YaCTHIIBI.
Pa3znen 7. KBanToBas pusuka 16 OK 01
Tema 7.1 Coaeprxanue y4eOHOro MmarepuaJia 4 OK 02
DJIeMeHThI Teopernueckasi 4acTb 4 OK 04
KBaHTOBOI @®otonsr. ®opmyna [Inanka cBs3u >Hepruu (GOTOHA C €ro YaCTOTOW. DHEPrusi ¥ UMMIYNIbC (OTOHA. OK 05
ONTHKH OtkpeiTue u wuccneaoranue (oroadpdexra. Ombitel A.I'. CromeroBa. 3akoHbl (oTodddexTa. OK 07
VYpapaenne OiHmreiiHa ais porodddexra. "Kpacnas rpanuna" ¢orodddexra. JlaBieHue caera. TIK1.1.
Oneitel [1.H. JlebeneBa. XuMHueckoe NeiCTBUE CBETA. HK2.1.
Tema 7.2 Conep:xanue yueO0HOro MmaTepuaJia 4 TK3.1.
Ctpoenue atoMa | Teopernueckasi 4acTh 4 [IK4.1.
Mopnens aroma Tomcona. OmnbiTel Pesepdopna mo uccnemoBanuio cTpoeHus aroma. [lnanerapHas g§§§
Mozenb atoMa. [loctynatsl bopa. M3nyuenue u norsiouieHre GOoTOHOB IPU MEPEX0Jie aTOMa C OJHOTO o
YPOBHSI 3HEpTrUM Ha Apyrou. Buael cnektpoB. CHeKTp ypOBHEHM 3HEpPIHH aroMa Boaopoja. BoiHoBbie
cBoiicTBa yactull. Bonusl ne bpoitna. KopnyckymisipHo-BosnHOBOM nyanu3M. J{udpakius 3J1eKTpOHOB B
kpuctannax. CIIOHTaHHOE M BBIHYXKJCHHOE U3ITydeHue. Y CTPONHCTBO U MPUHIIMI PabOTHI J1a3epa.
[IpakTrueckue 3aHATHS.
[IpakTnueckas paborta: HabmoneHue TMHERYaTOroO CIeKTpa.
Tema 7.3 Conep:kaHue y4eOHOIro MaTepuaJa 8
ATOMHOE s11pO Teopernyeckasi 4acTh 4

MeTtoapl HaOMIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YacTHll. OTKPBITHE PaAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo omnpeneneHuto cocraBa paguoakTUBHOro u3nydeHus. CBoiictBa anbda-, 6eTa-, raMma-
u3NydyeHus. BiusiHMe pajnOaKkTUBHOCTH Ha KMBBIE OpraHu3Mbl. OTKpBITHE MPOTOHA M HEWUTPOHA.
Hyknonnas monens siapa I'elizenOepra-lBanenko. 3apsa siapa. MaccoBoe umcio siipa. M30TorbI.
Anbda-pacnaa. OJEKTPOHHBIH W TMO3UTPOHHBIM  Oera-pacman. [amma-uznmydenue. 3aKkoH
PalMOAaKTUBHOTO pacmajaa. DHEPrusl CBA3M HYKJIOHOB B saape. Snepubie cuibl. Jledekr maccel siapa.
SAnepusie peakuuu. Jlenenue u cunrtes saep. Anepueiit peakrop. Tepmosiaepusiii cuntes. [Ipobnemsr u
MIEPCIIEKTUBBI SIAEPHON 3HEPTETUKHU. DKOJIOTMUECKUE ACIEKTHI JEPHON SHEPreTHUKU. DJIEMEHTapHbIE
yacTullbl. OTKpBITHE TO3UTPOHA. DyHIAMEHTAIbHBIE B3aUMOJICHCTBUSA.

25




HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota: MccnemoBanue TpeKoB yacTull (110 roToBbIM (poTorpadusim).

HpO(l)eCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUEC (conepma}me NMPUKJIAAHOTO MOI[y.TIH)

[IpakTuueckas padora:

1. JenoBass wurpa: IloHsaTusi, CBA3aHHBIE C H3YYECHHEM METOJOB HAy4YHOTO MO3HAHUS: SIBIICHUE,
HayuyHbl (akT, runoresa, (usmueckas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJACHHE, SKCIEPHUMEHT,
MOJICJIUPOBAHUE, MOJIEINb, U3MEPEHHUE.

2. IlpakTtuueckas pabota: TeXHHYECKHE YCTPOMCTBA M MPAKTUYECKOE MPHUMEHEHHE: (OTORIEMEHT,
dboTtomaTunk, coimHeYHas Oarapesi, CBETOMMOM, CIICKTPOCKON, Ja3ep, KBAHTOBBIM KOMIIBIOTED,
J03UMETp, Kamepa BunbcoHa, siiepHblil peakTop, arToMHasi 6omba

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3MKH

Tema 8.1
J1eMeHThI
ACTPOHOMMHU U
acTpopu3uKN

Conep:xanue yueOHOTro MaTepuaJia

oo

Teopernveckasi 4acThb

Bun 3BesnnHoro HeOa. Co3Be3nusi, spKue 3Be3/bl, IJIAHETHl, UX BUAUMOE JBHxkeHHe. CoyiHedHas
cucrema. Ilnanersl 3emuoi rpynnsl. [Inanersi-rurantsl. Mansle Testa Conneunoit cuctemsl. CosHILE,
dotochepa u armocdepa. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHIA U 3Be31. 3BE3/bl, UX
OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, Paguyc, TEMIEpATypa, UX B3aUMOCBS3b. 3BE3[bI
TJIABHOM IIOCIIENOBATEILHOCTH. J3aBUCHUMOCTH ''Macca - CBETHUMOCTR" IS 3Be3] TJIaBHOU
IIOCJIEI0BATENBHOCTU. BHyTpeHHee cTpoeHne 3Be37. COBpEMEHHBIE MIPEICTABICHUS O TIPOUCXO0KICHUN
u 3Botonuu CoJHIa U 3Be31. DTamnbl KU3HM 3Be3A. Muteunsiit I1yTe - Hama [Manaktuka. CnimpanbHas
CTpyKTypa l'anakTuku, pacrpenencHue 3Be3[, raza u nelad. [lonoxenue m asmwxenue ConHua B
lNanaktuke. [Tnockas u cepuueckas noacucrems! 'anaktuku. Tumbl ramaktuk. Paguoramaktuku u
KBa3apbl. UepHble IbIpbl B A1pax TanakTuk. Bcenennas. Pacmupenue Bceenennoif. 3akon Xa06ma.
Pasz0eranue ramaktuk. Teopuss bonbmoro B3psiBa. Monens «ropsueit Bcenennoit». MacmtabHast
cTpykrypa Beenennoil. Meraranaktuka. HepemenHbie mpo0ieMbl aCTPOHOMHUH.

JlabGopaTropHble 3aHATUSA

JIaGopartopHas pabota 8. HabmoeHns HeBOOPY>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWJIOKEHUH 11 OTpeieNieH s 0JI0KeHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro NMolymapus 1 spKue 3Be31pbl.

OK 01
OK 02
OK 03
OK 05
OK 07

IIpodeccnonaibHO OpMEHTHPOBAHHOE COJePKaHUE (CoaepKaHUe TPUKJIATHOTO MOAYJIs)

[Tutanne B KOCMOCE U OCOOEHHOCTH T1000pa MPOIYKTOB /IS €70 MPUTOTOBJIECHUS (CAaMOCTOSATEbHAS
pabota).

IMpome:kyrounasi arrectamus (JuddepenmpoBanHblii 3a4eT).

Bcero:

108
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3.YcaoBusi peaju3anum nporpaMmsl 00111e00pa3oBaTeibHOM U CHUTITHHBI

3.1 MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecmeyeHue NnporpaMmbl IMCHUIJIMHBI B

y4eOHOM KaOuHeTe QU3UKH.

CoNoA~WNE

AAADDWOWWWWWWWWWNRNRNNNNNNN R R R R R R R PR
PONPOOONOORWONMNPOOONOUIRWNRERPOOONOEWGNEO

Becbl TexHMUECKHUE C pa3HOBECAMU;

KommiekT 11 1a60paTopHOro NpakTUKyMa MO ONTHKE;
KomrmuiexT 115t 1a60paTopHOro NpakTUKyMa 1o 3JIeKTPUUECTBY (C TEHEPATOPOM);
AmnepmeTtp n1abopaTopHBIN;

BoasT™meTp mabopaTopHBI;

Konopumerp ¢ HabOpOM KaJOpUMETPUUECKUX TE;
TepmomeTp 1abopaTopHBIii;

bapomerp-anepou;

biiok nuTaHus peryianupyemslii;

['urpometp (ncuxpomerp);

['py3 HaOOpHBIif;

JnHamomeTp 1eMOHCTPalOHHBIN;

KoMiuiekT nocyibl 1€eMOHCTPAMOHHOM ¢ TPUHAAJIEKHOCTIMU;
MaHOMeTp )KUJIKOCTHOM IEMOHCTPAlMOHHBIN;

MeTp 1€eMOHCTPALIMOHHBIN;

[[ITaTuB 1eMOHCTPAITMOHHBIN (PU3UUECKUT;

HabGop Ten paBHOTrO 00BEMA;

HaGop ten paBHOI Macchl;

[Ipu3ma, HaKJIOHSAIOIIASICS C OTBECOM;

PpIuar nemoHCTpaMOHHBIN;

[ITap ITackans;

Habop neMoHCTpaimoHHBI 110 ra30BbIM 3aKOHAM;
Habop xanumisipos;

[ITap ¢ konbIOM;

KamepToHbI Ha p€30HAHCHBIX SIIHUKAX;

KommuiekT npubopoB A1 u3ydeHus MPUHIMIIOB paJuolpueMa U pajnonepeaaun;
KommiekT npoBooB;

Maruut gyroodpasHblii;

Marsur 1nojaocoBoM AEMOHCTPALMOHHBIN;

HaGop no u3y4eHnto MarHuTHOTO MOJIs 3eMIIH;

Habop nns neMoHCTpanuu MarHUTHBIX MOJIEH;
Tpancdopmarop yueOHbIH;

[Tanouka cTexstHHAS;

[Tanouka »00HUTOBAS;

[Tpu6op Jlenmna;

CrTpenku MarHWTHBIE Ha IITATUBAX;

CynraH 371eKTpOCTaTUYECKU;

[lITaTuBBI U30IUPYIOLLIKE;

ONEeKTPOMAarHuT pa3oopHbIN;

Habop neMoHCTpalnOHHBIH IO TEOMETPUUYECKON OITHKE;
Habop cniekTpaibHbIX TPyOOK ¢ ICTOYHUKOM MUTaHUS;
KommiekT HarfsAHbIX TOCOOMH A1 TOCTOSTHHOTO UCIIOJIb30BaHHUS;
KommuiexT noptpeToB A opopmiieHns KaOuHeTa;
KoMmiiekT 1eMOHCTpaliMOHHBIX y4eOHBIX TaOIuUI.
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3.2. UndopmanuoHHoe odecrniedeHne 00yueHust

1. ®wusuka. ba3oBblii ypoBeHb. YYEOHHMK /Ui CpeIHUX NPO(ECCHOHANBHBIX OpraHU3alui,
ITypreimeBa H. C., BaxxeeBckas H. E., Mcaes /1. A., HUapyrun B. M., M., AO «M3aaTenbcTBO
«IIpocsemenney, 2025

2. ®wusuka. ba3zoBeiit ypoBeHb. [IpakTukym 1o pemieHuto 3aaad. Yaeonoe nocooue ais CI10

3. Ilypemmesa H. C., Baxxeeckas H. E., Hcaes JI. A., YUapyrun B. M., M., AO «M3aarenbcTBoO
«IIpocsewmenuey, 2025

HNuTepHeT-pecypcenl:
1. https://e.lanbook.com/search?query=®u3nka%2010-11.

28



4. KoHTpPOJIb M OLIeHKA Pe3yJIbTATOB 0CBOEHUS JUCHHUILINHBI

KoHTposib M oOmeHKa pacKpbIBalOTCS 4Yepe3 YCBOCHHBbIE 3HAaHUS U NPUOOPETEHHBIE
o0y4JaroIMMuUCs yMEHHUs, HampaBiIeHHble Ha (QOpMUpOBaHHE OOMMX M MNPOQEecCHOHATbHBIX
KoMmneTeHIui. KoMmeTeHIuu 10mKHbI ObITh COOTHECEHBI C IPEIMETHBIMH Pe3YJIbTaTaMU.

Kon n nHaumeHnoBanme
(hopMupyemMbIX KOMIIETEHIIM

Paszgen/Tema

Tun oeHoYHBIX
MeponpUSTHIA

OK 01.

Bri6upaTh ciocoObI perneHus
3az1a4 npodeccuoHATBHON
JESITeTbHOCTH TPUMEHHUTEITBHOK
Pa3TMYIHBIM KOHTEKCTAM.

Pasnen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnexn 3. Temsr 3.1., 3.2, 3.3,
Pasgen 4. Temsr 4.1., 4.2.
Pasznen 5. Temsr 5.1.,5.2,, 5.3.
Pa3nmen 6. Temsur 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02.

Hcrons30BaTh COBPEMEHHBIE
CpeICTBAa MOUCKA, aHATH3a U
HHTEpIIpeTalui HHOOPMAITUH U
MH(POPMAIIMOHHBIE TEXHOJIOTUT
JUTS BBITIOJTHEHHUS 327144
npodeccnoHaTEHOM
JeSATEILHOCTH.

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pasznen 2. Temrr 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
Pasgen 4. Temsr 4.1., 4.2.
Pasznen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temnr 6.1.,

6.2.

Pazgen 7. Temnr 7.1, 7.2

OK 03. ITmanupoBars u
peann30BbIBaTh COOCTBEHHOE
po¢eCCHOHATBHOE U IMYHOCTHOE
pa3BUTHE, IPEANPUHIMATEIECKYIO
JeSTeNbHOCTD B
npodeccruonanbHoil chepe,
UCMOJIb30BaTh 3HAHUSA IO
(rHaHCOBOM I'PaMOTHOCTH B
Pa3NUYHbBIX KU3HEHHBIX
Curyanusx.

Pasgenl. Temsr 1.1.,1.2,1.3
Paznen 2. Temn1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
Pazpen 7. Temsr 7.1, 7.2

OK 04.

DddeKkTHBHO B3aMMOIEHCTBOBATH
1 paboTaThB KOJIJICKTUBE U
KOMaH/Ie.

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
Pasnen 4. Temur 4.1., 4.2.
Pasnen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 6. Temur 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 05.

Ocy1ecTBISATh YCTHYIO U
MMCBMEHHYIO KOMMYHHUKAIUIO HA
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLMANIBHOIO U
KYJIBTYPHOI'O KOHTEKCTA.

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temsr 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3,
Pasnen 4. Temur 4.1., 4.2.
Pa3zmen 5. Temsr 5.1.,5.2., 5.3.
Pasgen 6. Tems1 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 07.
CopnelicTBOBaTh COXPAHEHHUIO

Pasgen 1. Temsr 1.1.,1.2,1.3
Paszmen 2. Tems1 2.1., 2.2., 2.3.

- YCTHBIH OIIpOC

- (hpOHTATIBHBIIOITIPOC;

- OLICHKA KOHTPOJIbHBIX paboT
- HAaOJII0ICHUE 32 XO0JI0OM
-BBITIOJTHEHUS JTA0OPATOPHBIX
pabor

- OIICHKA BBITIOJIHEHUS
n1a00paTOpHBIX paboT
-OLI€HKA [TPAKTUYECKUX paboT
(pemeHust KaueCTBEHHBIX,
pacueTHBIX 3a]a4)

- OLICHKA TECTOBBIX 33 JTaHUN

- Ha0JII0/IeHNE 32 XOJI0M
BBITTOJIHEHUS

-- HHIUBUAYaJIbHBIX
MIPOEKTOB U OLIEHKA
BBITTOJIHEHHBIX ITPOEKTOB

- OLICHKA BBIMOJIHEHUS
JOMAIITHUX CaMOCTOSITEIIbHBIX|
pabot

- HAaOJIFO[IEHUE 1 OIIEHKA -
peleHus Kelc-3a1ad
-HaOJIFOIEHME U OLIEHKA
JIEJIOBOU UTPBI

- nudepeHITMpPOBaHHBIN
3ayer
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OKpYKaroIen cpeibl, Pasgen 3. Temsr 3.1., 3.2., 3.3,
pecypcocOepeKeHUIO, IPUMEHATD | Pasnen 4. Temst 4.1., 4.2.
3HAHUs 00 U3MCHCHUH KIIUMATA, | Pasnen 6. Temsi 6.1., 6.2.
NPHHIUIIBL OEPEXKITHBOrO Pasnmen 7. Temsr 7.1, 7.2
MPOU3BOJICTBA, Y3 (HEKTUBHO

JIECTBOBAThH B YPE3BbIYANHBIX

CUTYaIUsX.

IIK 1.1-1.2. Paszpen 2. Tems1 2.1., 2.2., 2.3.
[IpuroroBneHune U NOArOTOBKA K Paszgen 3. Temsr 3.1., 3.2., 3.3,
peannsanuy nonypabpukaToB Ast | Pasnen 5. Temsr 5.1., 5.2., 5.3.
Gumioz1, KyJIMHAPHBIX H3/1ETHi Paznen 7. Temsr 7.1, 7.2
pPa3HOO0Pa3HOTO ACCOPTUMEHTA.

[IK 2.1- 2.8. Pazgen 2. Temnr 2.1., 2.2., 2.3.
[Tpurorosnenue, opopmiuenue u | Paznmen 3. Temsr 3.1., 3.2., 3.3.,
IIOATOTOBKA K peann3anuu Pazgen 4. Temn1 4.1., 4.2.
ropsYKX OJIFJI, KyJTMHAPHBIX Pazgen 5. Temnr 5.1., 5.2., 5.3.
M3JIENNH, 3aKyCOK PasHOOOPa3HOro| Pasnen 7. Temsl 7.1, 7.2
ACCOPTHMECHTA.

[IK 3.1- 3.6. Paszmen 2. Tems1 2.1., 2.2., 2.3.
[lpurorosnenue, opopmienue u | Pasnen 3. Temsr 3.1., 3.2., 3.3.,
ITOATr0TOBKA K peaIn3alin Paznen 4. Temnr 4.1., 4.2.
XOJIOZHBIX OITHON, KYTHHAPHBIX Paznen 5. Temsr 5.1.,5.2., 5.3.
W3JICJIHI, 3aKyCOK pa3HOOOpa3HOTO Pasgen 7. Temsi 7.1, 7.2
ACCOPTHMEHTA.

I[IK 4.1- 4.5. Paznmen 2. Temsr 2.1., 2.2., 2.3.
ITpurorosnenune, opopmienue u | Pazmen 3. Tems 3.1., 3.2, 3.3.,
IIOATrOTOBKA K peaIn3aliin Paznen 4. Temnr1 4.1., 4.2.
XOJIOAHBIX 1 IOPSTINX CIIA/IKNX Pasznen 5. Temst 5.1.,5.2., 5.3.
Oxroz1, AeCEPTOB, HAIHTKOB Paszen 7. Tems 7.1,7.2
Pa3HOOOPA3HOTO ACCOPTUMEHTA.

[IK 5.1- 5.5. Paszmen 2. Temur 2.1., 2.2., 2.3.
[Tpurorosnenue, opopmaenue 1 | Paznpen 3. Temsr 3.1., 3.2., 3.3.,
IMOATOTOBKA K peaIN3alN1 Paznen 4. Temnr 4.1., 4.2.
X71e000yMIOUHEIX, _ | Pasgen 5. Temsr 5.1.,5.2., 5.3.
MYHHBIX KORIMTEPCKHX M3NCIMH | pooon 7 Tevir 7.1, 7.2

Pa3HOO0Pa3HOTO ACCOPTUMEHTA.

- YCTHBIN OIIPOC
(pOHTAIIbHBIN OMPOC

- OIICHKA TECTOBKIX 3aJIaHUI;
- HaOJIIOAEHHE 3a XOJI0M
BBIIIOJIHCHUS
WHIUBHUIYAIbHBIX TIPOSKTOB
M OIICHKA BBIIOJHCHHBIX
IIPOCKTOB OIICHKA

- BBIIIOJIHCHUS JOMAIITHUX
CaMOCTOSATEIIbHBIX paboT

- HaOJIIOJICHUE U OIICHKA
penieHus Keic-3a1a4

- HaOJIIOJIcHUE U OlICHKA
JIEIIOBOM UTPBI
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