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Pabouas nporpamma yuebnoit auctumumasl OY /. 11 dusuka pazpaboTraHa Ha OCHOBE
@DenepanbHOTO roCy1apCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHETO O0IIET0 00pa3OBaHHMS
(manee — ®I'OC COO) (Ne 413 ot 27.05.2012 1, ¢ u3BMEeHEHUSAMH U AonoaHeHUs MU oT 12.08.2022
Ne 732), Ha oCHOBE TpPUMEPHOW MPOrpPaMMBI O0IIE0Opa30BATEIBHON yUECOHOW IUCIHILTUHBI
®uzuka a1 npodecCHOHAIBHBIX  00pa30BaTENbHBIX —OpraHU3alvii, PEKOMEHIOBaHHOU
@denepalibHBIM  TOCYIaPCTBEHHBIM OIO/DKETHBIM ~ YUPESXKICHHEM  JIOMOJHUTEIBHOTO
npodeccuoHaIbHOr0 o0pa3zoBaHus «HCTUTYT pa3BUTHA NPOPECCHOHATHLHOTO O00pa30BaHUI
(mpoTtokon Ne6/2025 ot «18» ampens 2025 rona), penepanibHOit 00pa3oBaTEIbHOMN MPOrPaMMbI
cpeaHero oomero oopa3oBaHus, yTBEPKACHHOM npuka3zoM MuHnmpocsemenus Poccun Ne371 ot
18.05.2023r, ¢ yuerom DenepanbHOr0 TOCYIAPCTBEHHOTO O00pa30BaTEIBHOIO CTAaHIAPTa
cpennero mnpodeccuoHanbHOro obpaszoBanus mo crenuanbHocTd 09.02.11 «Pa3pabotka wu
yIpaBleHUE MPOTrPAMMHBIM O0CCIICYCHUEM», YTBEPXKICHHOTO IPHUKa3oM MHHHCTEPCTBA
oOpa3oBanus u Hayku oT 24 ¢eBpansa 2025 roga Ne 138.
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1. Ob0mas xapakrepucrtuka padodeil mporpamMmMblo01eo0pa3oBaTeibHOM
AUCHUITHHBI «DU3UKA)
1.1.MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTte/ibHoil nporpammsl CIIO:
Oo6meobpa3oBaTenpHas aucnuiuinHa «Du3ukay SBISETCS 00s3aTEIHLHOM

4acThio  00IIe00pa30BaTENILHOTO I[HMKJIAa O00pa3oBaTeNbHOM MPOrpaMMbI B
coorBeTrcTBUM ¢ DPI'OC CIIO mo cnemuansHoctd 09.02.11 «Pa3pabotka u
YIPaBJICHHE MPOTPAMMHBIM 00eCIIeUeHUEM)

1.2. Heau n mu1aHupyeMble pe3yJbTaThl 0CBOCHUS JUCIUIIMHBI:

1.2.1. Heau TUCHUNIMHBI:

Conepxanue MporpaMmbl  001I€00pa30oBaTEILHON AUCHUILIMHBL DuU3NKa
HaIpaBJICHO Ha JOCTHKEHUE CIEIYIONIHNX IeeH:

e  (dopmMuUpOBaHUE MHTEpPECA U CTPEMJICHUS OOYYAIOIIUXCA K HAyYHOMY
W3YYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTCIUICKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

®  pa3BUTHE TPEACTABICHWA O HAYYHOM  METOJE  IO3HAHUSA
1 (OpPMHPOBAHUE UCCIEAOBATEILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e  (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJibTaTa U3ydeHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKWU;

e  (opmupoBanue yMeHUU OOBSCHATH SBICHUS C HWCIIOJIH30BAHUEM
bU3MYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIbCTB;

e  (opMupoBaHue PeNCTABICHUN O POJIU HUBUKHU TSI pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxkeHre ATUX I1ejeld 0O0ecreynBaeTCsl pelIeHuEeM CIICAYIOMMX 3a1ad
B TIpoIIecCce U3yUeHUs Kypca (U3UKH Ha YPOBHE CPEIHETO O0IIero 00pa30BaHuUs:

e  mpuoOpeTeHHe CHUCTEMbl 3HaHUH 00  o0mwmX  (U3HIECKUX
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHAX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO
bU3HKY, SJEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPpODU3UKH;

e  (QopMupoBaHHME YMEHHH NPUMEHSTh TEOPETUUYECKHUE  3HAHMUS
JUTsl 00bSICHEHHST (PU3UYECKUX SBJIICHUM B MPUPOJIC U AJI IPUHITHUS MPAKTUYECKUX

pEILICHUN B NOBCEIHEBHOW KU3HH;



° OCBOEHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOMU
bu3MYecKol MOJENBI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSATEIHLHOE CO3/IaHUE
(bU3UYEeCKON MOJIETH, COOTBETCTBYIOIICH YCIOBUSIM 3a/1a4H;

e  TOHMMaHHE (PU3NYECKUX OCHOB U MPHUHITUIIOB JICUCTBUSA TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

° OBJIaJICHUE METOJIaMH CaMOCTOSATEIBHOTIO MJIAHUPOBAHUS
W TOpoBeAcHUS (UBMYECKHX OHKCICPUMEHTOB, aHaJIW3a W HMHTEpHpeTaluu
uH(pOpMaIUH, ONIPEACIICHHS TOCTOBEPHOCTH TIOJyICHHOTO PE3YIhTATa;

° CO3/JaHU€  YCJIOBMUM  JJi1  pa3BUTUS ~ YMEHUHM  MPOEKTHO-
HCCJICIOBATENILCKOM, TBOPUECKOM JIESITEILHOCTH.

1.2.2. Ilnanupyemblie pe3yJbTATHI OCBOCHHUS 0011e00pa30BaATEIbLHOM
aucuIIIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6mme komnereniun (nanee — OK) u nmpodeccroHaapHble KOMIETEHIIUH (J1ajiee —
[IK) ®I'OC CIIO B COOTHECEHHHU C JMYHOCTHBIMH, METANpPEAMETHBIMU U
MpPEIMETHBIMUA pe3yJibTaTaMu oOydeHus 0a3oBoro ypoBHs (mamee — [IPO)

dI'OC COO npencrapieHsl B TaOJIHIIE:



Kox v HanmenoBanue
(popmupyembIx
KOMIIeTeHIN

IlnanupyeMble pe3yJbTaThl 0CBOEHHS IPOrPaMMBbI 10 AW CUMILIMHE

O6mue!

JMCHHILIHHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEITbHOCTH
PUMEHUTEIBHO

K Pa3JInYHbIM
KOHTEKCTaM

JImyHOCTHBIE pe3yiabTaTbl AOJDKHBI OTpaXaTb B Ya4ACTU
TPYAOBOT'O BOCIIMTAHUSA:
- 'OTOBHOCTb K TpyAdy, OCO3HAHHMC HCHHOCTU MACTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTH K aKTUBHOM JCSITETbHOCTA TEXHOJIOTUIECKOU H
COLIMAIIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IUIAHUPOBATH M CaAMOCTOSITEIILHO

BBIMOJIHATH TAKYIO IS TEIbHOCTD;
- WHTEepeC K pasnudHbiM chepam TpodhecCHOHATBLHOM
JIEATENHHOCTH,

- TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUIO W
€aM000pa30BaHHUIO HA MPOTSHKCHUH BCEH YKHU3HU.
MertanpeamMeTHbIe pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATE/IbHBIMU JCHCTBUSIMH:

a) 6a30BBIC JTOTUUYECKHE ICHCTBUS:

CaMOCTOSITENILHO ~ (OPMYJTUPOBATh W aKTyaIM3HUPOBATh
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE; yCTaHABIMBATh
CYIIECTBECHHBIA TPU3HAK WM OCHOBAHHUS IS CPaBHEHUS,
KiaccupUKauuu W 00OOIIEHUs; ONpeAensITh  LelIu
NESTCIIbHOCTH, 3a/aBaTh IapaMeTpbl W KPHUTEPHUH WX
TOCTHIKEHUS; BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS B
paccMaTpUBAaEMBbIX SBJICHUSX; BHOCHUTh KOPPEKTHBBHI B
NEeSITEIbHOCTh, OILIGHWBAaTh COOTBETCTBUE PE3YNIbTATOB
[EeJsIM, OICHWBATh PUCKH ITOCIICACTBUI JIEATEITHHOCTH;
pa3BUBaTh  KPEAaTUBHOE  MBIIUIEHHE TIPU  PEIICHUU
YKU3HEHHBIX Tpo0iieM;

I[IP6 1. CdopMHpPOBaHHOCTh TPEACTABICHUN O pOJU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOH
KapTHHE MHpa, O CHUCTeMOOOpasyromeld poiau (U3MKH B
pa3sBUTHH €CTECTBEHHbIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTWH, O BKIAJ€ POCCHUCKHUX
U 3apyOeXHBIX YYEHBIX-(QU3UKOB B DPA3BUTHE HAYKH;
MOHUMaHKEe (PU3UIECKON CYIIHOCTH HAOIIOTAEMBIX SBJICHUIN
MHUKpPOMHUpA, MakpoMHUpa U MeramMpa; MNOHHMaHHE PpOJIU
aACTPOHOMHHU B TIPAKTHYECKOW JESTEIBHOCTH YEIIOBEKa M
JalibHelIeM HayYHO-TEXHUYECKOM pa3BUTHH, POJIU (PU3HUKU
B (opmupoBaHuM  Kpyrozopa M  (QYHKIMOHAJIbHON
IpaMOTHOCTH YeJlOBeKa JUIsl peLeHUs IPAKTUYECKUX 3a/1a4;
[IP6 2. CdopMHUPOBAHHOCTD YMEHHH pPaclO3HABATh
¢duznueckue siBIeHUs (IPOLECChl) U OOBSICHATH UX Ha OCHOBE
M3YyYEHHBIX 3aKOHOB: PAaBHOMEPHOE W PABHOYCKOPEHHOE
NpSMOJIMHEHOE JIBUXKEHHME, CBOOOJHOE TaJeHHe Tell,
JBIKEHUE TI0 OKPY)KHOCTH, MHEPIIHS, B3aUMOJICHCTBHE TeEII,
KosiebaTenbHOE ABMKEHHE, PE30HAHC, BOJTHOBOE JIBUKEHUE;
b dy3us, OpoyHOBCKOE JBUKEHHE, CTPOCHUE KUAKOCTEN 1
TBEPJBIX TeJl, U3MEHEHHE O00beMa Tel IpH HarpeBaHUU
(oxJlaXkaeHuu),  TEIJOBOE  pPaBHOBECHE,  HCIapeHue,
KOHJIEHCAllUs, IUIaBJIeHHE, KpUCTAJUIM3aLus, KHUIICHHE,
BIIQYKHOCTh BO3/yXa, CBSA3b CPEIHEN KUHETUYECKON SHEPTUU
TEIUIOBOTO  JBMJKEHUS ~ MOJIEKYJ ¢ aOCOJIFOTHOU
TEMIIepaTypoil, TOBBIIICHWE MaBJICHHWsS Ta3a TMpH €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEX/Y ITapaMeTpaMu
COCTOSIHMSI Taza B H30MpOIeccax; ODICKTPU3AIUS Tell,

1 O6mme pesynbrarhl cHOPMYIHPOBAaHBEI B COOTBETCTBMH C JIMYHOCTHBIMH M METANPEAMETHBIMU
obmeoOpa3oBaTenbHas TUCIUTIINHA.

pesynsratamu ®I'OC COO, B (HOpMHPOBAHUU KOTOPBIX Y4YaCTBYET

2 JlucoynIMHAPHBIE PE3yIbTaThl cOPMYIMPOBAHBI U IPOHYMEPOBAHBI B COOTBETCTBUHM C TPEOOBAHUAMH K MPEAMETHBIM pe3ynsTaTaM 6azosoro yposas (ITP6) ®IOC COO (ITpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 r.).
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0) 60a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJI1aJACTH HaBbIKaMH y‘{e6HO-I/ICCJI€IIOBaT€JIBCKOI>'I u
NPOCKTHON  JESTEIBHOCTH,  HABBIKAMH  Pa3peIICHUs
npo0Jem;

- BBUIBIATH ~ NIPUYMHHO-CIICJICTBCHHBIE  CBSI3U U

AKTyaJIM3UPOBATh 33/1a4y, BBIABUTATH TUIIOTE3Y €€ PEIICHUS,
HAaXOJWTh apPryMEHTBI JUIs  JIOKa3aTejIbCTBA  CBOUX
YTBEPXKACHHIA, 33]1aBaTh MapaMETPhl U KPUTEPHUH PEIICHUS;
- QHAJTM3UPOBATh MOJYYCHHBIC B XOJC PCUICHHUS 3a1a4M
pe3yJIbTaThl, KPUTUYECCKH OICHUBATh HMX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TIEPCHOCUTHh 3HAHWS B I[IO3HABATCIBHYIO W
NPaKTUYCCKYIO YaCTH KU3HEICATEIIbHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIC WJCH, TpeEJiaraTh OPUTHHAILHBIC
MOJIXOJIBI U PELICHUS;

- MPOSIBJIATH  CIIOCOOHOCTh MX  HWCIIONB30BAaHUS B
MO3HABATEJIbHOM U COLIMATIbHOM MTPAKTUKE;

-IIPOSIBIIATH CIIOCOOHOCTH u TOTOBHOCTD K
CaMOCTOATEIIbHOMY MOUCKY METOJIOB peleHus

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHbIX METOI0B
MO3HAHMS;

- CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3aJa4yud B
00pa30oBaTeNbHOIN IEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;
BBISIBJIATb ~ NPUYUHHO-CIEACTBEHHBIE  CBS3M WM JUIS
JTOKa3aTeNbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh MapaMeTpbl
U KPUTEPUHU PEILIEHUS aKTyalIu3upOoBaTh 3a/1a4y, BBIABUTATh
TUIIOTE3Y €€ PEIIeHUs, HaXOAUTh apryMEHTHI;

- aHaJU3HMPOBATH MOJYYEHHBIE B XOJ€ PEIICHHS 3a7auu
pe3yNbTaThl, KPUTHYECKU OIIEHMBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHUSAX; JaBaTh
OLICHKY HOBBIM CHUTYallusIM, OLICHMBAaTh MNPUOOPETEHHBII
OTIBIT;

B3aMMOJICHCTBUE 3apsiiOB, HAarpeBaHUE MPOBOJHUKA C
TOKOM, B3aUMOJCHCTBME MAarHUTOB, JJIEKTPOMArHUTHAas
WHAYKIUSA, JEWCTBUE MArHUTHOTO MOJs HAa MPOBOJHUK C
TOKOM W  JBIXKYIIMHCS  3apsil, JJICKTPOMAarHUTHbBIC
KOJIeOaHUs W BOJIHBI, NPSIMOJMHEHHOE pPacHpOCTpPaHEHUE
CBETa, OTpPaKEHUE, TNPEJIOMIICHHE, HHTEepPEepeHIHs,
nudpakiuss W TOJSIpU3aIds  CBETa, JIUCIIEPCUs CBETa;
dorornekTpudeckuii  3p¢deKT,  CBETOBOEC  JIaBIICHUE,
BO3HMKHOBEHHME JIMHEMYATOro CIIEKTpa aroMa BOJIOPOja,
€CTECTBEHHAS U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD;

I[IP6 3. BmageHue OCHOBONOJIArAIOMIMMHA (PU3HUYCCKUMHU

IIOHATHUAMU n BCJIMYMHaAMHU, XapaKTCPU3YIOIIUMU
(I)I/ISI/I‘ICCKI/IG IIpoUECCChI (CBHBaHHLIMI/I C MCXaHHYCCKUM
JABUXKCHUECM, B33,HMOZ[€fICTBPICM TCI, MCXAaHUYCCKUMH
KoJIEOaHHUSIMU n BOJIHAMH, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMA nmpoucccamu,

ANEKTPUYECKUM M MArHUTHBIM MOJSIMU, 3JIEKTPUUECKUM
TOKOM, SHGKTpOMaFHI/ITHI)IMI/I KOJ'IC6aHI/I${MI/I 1 BOJIHaAMH,
OIITUYCCKUMU SIBJICHUSMU,; KBAHTOBBIMH SIBJICHUSMU,
CTPOEHHEM aTOMa U aTOMHOTO SiApa, PaAHMOAKTUBHOCTHIO);
BJIQJICHUE  OCHOBOTOJATAIOIIMMHU  ACTPOHOMHUYECKHUMHU
MOHSATUSAMH, TO3BOJISIOUIMMU XapaKTepU30BaTh IMPOLIECCHI,
MPOUCXOMAAIINE Ha 3BE3/1aX, B 3BE3JIHBIX CHUCTEMax, B
MEXTalakTH4YeCKOW cpefe; ABWKEHHE HeOeCHBIX Ted,
SBOJIIOIHIO 3BE3]T M BeelmenHoi;

I[IP6 4. BnameHne 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusMH (3akoH BcemupHoro tsarotenus, I, I u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHMYECKOU
DHEpPruM, 3aKOH COXPAaHEHUS  HMIIYJIbCA, [PUHIUI
CyNepHo3HIUn cuJl, MPUHIIAI PaBHOIIPaBHOCTH
MHEPLHAIbHBIX CHUCTEM OTCYETA; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPHUIO0 CTPOCHHsI BEUIECTBA, TI'a30BbIE
3aKOHBI, IEPBBIN 3aKOH TEPMOJIMHAMUKU; 3AKOH COXPaHECHUS
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- paspabarbhiBaTh IUIaH pELICHUS NPOOJIEMBI C YYETOM
aHaJIn3a MMEIOUIUXCS MaTEpPUAIbHBIX M HEMaTepPHAIbHBIX
pPECYpPCOB; CTaBUTh MNpPOOJIEMbl U 3a/layd, JOIMYCKAIOINe
aJIbTEPHATUBHBIC PELICHUS

AJIEKTPUYECKOro 3apsiia, 3akoH Kynona, 3akoH Owma jist
y4acTKa Lemnu, 3akoH Oma J1st TOJIHOM 3JEKTPUUYECKOM LeTH,

3akoH Jlxoynsa - JleHma, 3akoH 3JIEKTPOMarHUTHOM
WHYKIWH, 3aK0H COXpaHEHUs SHEPTUH, 3aKOH
MPSMOJIMHEHHOTO pacrpocTpaHeHUs CBETA, 3aKOH

OTpPpAXXCHUA CBCTA, 3aKOH IPCIOMIICHHA CBCTA; 3aKOH
COXpPAaHCHUA SHEPTHUH, 3aKOH COXpPAaHCHHUA UMITYJIbCAa, 3aKOH
COXpPAaHCHUA OJIJICKTPUUCCKOTO 3apsja, 3aKOH COXPAaHCHUA
MacCCOBOTI'0 YHUCJIia, ITOCTYJIAThI Bopa, 3aKOH paIruOaKTHUBHOI'O

pacnaza); yBEpEHHOE  WCIOJIb30BAHUE  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHamu3e (U3HUYECKUX SIBICHUH W
MPOLIECCOB;

I[IP6 6. BrnageHue OCHOBHBIMH METOJAaMH HAy4YHOTO
MO3HAHUS, UCTIOJB3YEMbIMHU B (PU3HKE: TPOBOIAUTH MPSMBIC U
KOCBEHHBIE H3MepeHUs: (U3NYECKUX BEIUYNH, BbIOMpas
ONTHUMAJILHBINA CITOCOO M3MEPEHHS U WCIOJIb3Ysl M3BECTHHIE
METOJIbI OLIEHKH TMOTPEIIHOCTe H3MEPEeHU, MPOBOIUTH
UCCIICIOBAHUE  3aBUCUMOCTEH  (DM3WYECKHX  BCIIMYUH
C HCIOJIb30BAaHWEM TMPSMBIX H3MEpPEHUH, OOBSICHATH
MOJTyYEHHBIE PE3YNbTAThI, UCTIONB3YsS (GU3UUECKHE TEOPHH,
3aKOHBI U TTOHATHS, ¥ JeJIaTh BBIBOJIBI; COOMIOAATH TIPAaBHIIa
0e30macHoOro Tpynaa
IpPH TPOBEJCHUU HCCICIOBAaHUN B paMKax y4eOHOTro
HKCIIEPUMEHTA U YUeOHO-HUCCIIeI0BATENIbCKON 1eATeIbHOCTH
C HCITOJIb30BAHUEM ITU(PPOBBIX H3MEPHUTEIHHBIX YCTPOUCTB U
1abopaTopHOTO 00opynoBaHus; c(hOpMUPOBAHHOCTH
MpECTaBICHUI

0 METO/IaX MOJYYESHHS HAYyYHBIX aCTPOHOMHUYECKUX 3HAHUM;
I1P6 7. ChopMHUpPOBaHHOCTH YMEHHMsI peliaTh pacyeTHbHIE
3aJlaud C SIBHO 33JaHHOMN (PU3MUECKON MOJIENbIO, UCTIONB3YS
buznveckue 3aKOHBI
Y MIPUHITUIIB, HA OCHOBE aHANIM3a yCIOBHS 3a/1a4H BEIOUpATh
bu3nYecKy0 MOJENb, BBIACIATh (U3NUYECKUE BEIUYMHBI U
dbopMyInbl, HEOOXOMUMBIC I €€ PEeHICHHs, MPOBOIHUTH
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pacyeThl U OIEHUBAThH PEATBHOCTh MOJYYEHHOTO 3HAYEHUS
(GU3MYECKON BENUYHMHBI; pelIaTh KadeCTBCHHBIC 3a/1auH,
BBICTpauMBasi JIOTUYECKH HENPOTHUBOPEUMBYIO  IIEMOYKY

pacCyXJI€HMM C OIOpOM Ha H3Y4YEHHBIC  3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE SIBICHUS
OK 02. Ucnonp3oBare | JIWUHOCTHBIE pe3ynbTaThl AOJDKHBI OTpaxkarb B 4vact | [IP6 5. YMeHue yuuTHIBaTH TpaHUIBl [PUMEHEHHS

COBPEMEHHBIC CPE/ICTBA
MIOUCKa, aHAIHM3a

Y UHTEPIIPETALUU
uHpOpMaIU

1 MH(pOpMaIMOHHBIC
TEXHOJIOTUU

JUTSL BBITIOJTHEHHMS 3314
npodeccHnoHATEHOM
JeSTEITbHOCTH

LIEHHOCTH Hay4YHOT'O ITO3HAHMS:

- cpopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKU M OOIIECTBEHHOMH
IPAKTUKK,  OCHOBAHHOIO  HAa  JMalore  KyJbTyp,
CIOCOOCTBYIOLIET0  OCO3HAHUIO  CBOEr0  MecTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEPILLIEHCTBOBAHHE S3bIKOBOM U UNTATEIBCKON KYJIbTYPBI
KaK CpeJICTBa B3aUMOJAECUCTBUS MEXKIY JIIOJbMU U O3HAHUS
MUDA;

MeramnpenMeTHble  pe3yJabTaThl  JOJDKHBI  OTPaXKaTh:
OBnagenue YHUBEPCATIbHBIMU yueOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmarmei:

- BIIQJIETh HABBIKAMH TONydeHHWs HWHpOpMamuu w3

MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBISTh
NOWCK, aHaJIW3, CHCTEMAaTHU3alMI0 M HHTEPIPETAIUIO
uH(pOpPMaIINU PA3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

- co3JaBaTb TEKCTbl B pa3IUYHBIX (opMarax ¢ y4yeToM
Ha3Ha4YeHHs] UH(OpPMAIMK U TIeNIeBON ayAUTOPHH, BhIOUpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3yaIU3aliy;

- UCHONB30BaTh  CpeACTBAa  HMH(DOPMAIMOHHBIX |
KOMMYHUKaIIMOHHBIX TEXHOJIOT U B pPEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3alMOHHBIX
3ama4y ¢ coOro/ieHneM TpeOOBaHUM IPTOHOMHKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX U
STUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

- BJI1aACTh HaBbIKaMU pacrio3HaBaHUA n 3alllUThI
nHpopmaruu, HOOPMAITMOHHONW 0€30MaCHOCTH JIMYHOCTH

M3YYEHHBIX (U3NYECKUX MOJIeNel: MaTepuaibHas TOYKa,
MHepIanbHas CUCTeMa OTCYeTa, WACATIbHBIN ra3; MOACIH
CTPOEHHSI Ta30B, XUAKOCTEH M TBEPIABIX TeJ, TOYCUHBII
DIIEKTPUUYECKUH 3apsii, saepHas MOAETb aTOMa, HYyKJIOHHAs
MOJIEeTTh aTOMHOTO sanpa
IIpU pelieHnn (PU3NYECKuX 3a/1ay;

I[TIP6 9. CdopMupOBaHHOCTh COOCTBEHHOH MO3UIUU 10
OTHOILIEHHUIO K (PU3NYECKON MHPOPMALNH, TOTYyIaeMOn M3
pa3HbIX HUCTOYHUKOB, YMEHHI HCIOIb30BaTh LU(PPOBBIE

TEXHOJIOTMH JUTS IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpHpEeTallud U MpeJICTaBlIeHUs] Y4eOHOW U HaydHO-
MONYJIIPHOMN uH(pOopMaIuu; pa3BUTHE yMEHUHI

KPUTHYCCKOT'O aHaJIn3a HOHy‘I&CMOﬁ I/IH(i)OpMaI_II/II/I




OK 03. [lnmanupoBaTh
U peaJin30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

Y JINYHOCTHOE
pasBuTHE,
PEAIPUHIMATEIBCKY
10 JICATEIBHOCTD

B IPO(eCCHOHATIBHOM
cdepe, UCTIOIB30BaTh
3HaHUS 110 MPABOBOM
1 (UHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HCHHBIX CUTYaIUsIX

JIn4HOCTHBIE pE3yJIbTAThl JOJDKHBI OTPAKaTh B 4acTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OLEHMBATh CHUTYallUI0 M INPUHUMATh
OCO3HAHHBIC DCIICHMS, OPHUEHTHUPYICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI
Y LIEHHOCTH;

-OCO3HaHUE JIMYHOTO BKJIAX B IOCTPOEHUE YCTOMYMBOIO

Oynywuiero;

MetanpeameTHble  pe3yabTaThl  JODKHBI  OTPa)aThb:
Osnanenue YHUBEpCAIbHBIMHU peryasTUBHBIMU
NENCTBUSIMU:

a) caMOOpTaHHU3aIIUs:

- CaMOCTOATEIBHO  OCYUIECTBJATH  I103HABATEIHHYIO
NeATEeTbHOCTh,  BBISIBIATH  NPOOJIEMBI, CTaBUTh U

(dopMynupoBaTh COOCTBEHHBIE 3a/laud B 00pa3oBaTeIbHOMN
ACATCIIBHOCTH U JKU3HCHHBIX CUTYAIIUAX

- CaMOCTOATENIbHO COCTaBIATH IJIAH PEIEHHs MPOOJIEMBI C
y4eTOM UMEFOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEHN

U TIPENIOYTEHUH;

- 1aBaTb OLICHKY HOBLIM CUTYyallUsIM;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOH
SPYOUIIMA B pPa3HbIX oOOJACTAX 3HAHUW, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYpPHBIH YPOBEHbD;
0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPHUEMBI peduIeKCuu Ui OLEHKH CHUTYyalluH,
BBIOOpa BEPHOTO PEIICHUS;

- YMeTb OLIEHUBaTb PUCKU U CBOEBPEMEHHO NPUHUMATh
pemenus

110 UX CHI)KEHUIO

ITP6 9. CdopmupoBaHHOCT, COOCTBEHHOM ITO3UIIMH I10
OTHOILIEHHUIO K (U3NYECKON MHPOpPMALIUHU, TOTYyIaeMOn M3
pa3HBIX HMCTOYHHMKOB, YMECHHU HCIIOJIb30BaTh HU(PPOBBIC

TEXHOJIOTUH JUIS IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpETallud U MpEICTaBlIeHUs] Y4eOHOM M Hay4yHO-
MO YJIIPHOMN uHpOpMaLInH; pa3BUTHE yMEHUHI

KPUTHYECKOI0 aHAJIM3a MOTy4aeMoi HHpopMauu

OK 04. O¢ddexTuBHO
B3aUMO/ICMICTBOBATh
u paboTartb

JIMYHOCTHBIE pe3yiabTaTbl OOJDKHBI OTpaXaTb B Y4CTU
LONECHHOCTH HAYYHOT'O ITO3HAHM:

[1P6 10. OBnagenue ymeHUsMU paboOTaTe B TpyIe
C  BBIIOJHEHHUEM  Pa3IMYHBIX  COIMAIBHBIX  pOJIEH,
IUTAHUPOBATh paboTy TPYMIIbI, PAllMOHATBHO PACHpPEesaTh
JIeSITEIbHOCTh B HECTAHAAPTHBIX CHUTYyallUsiX, aJIeKBaTHO
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B KOJIZICKTUBE U
KOMaHI¢C

-OBJIaJICBAHME  HaBBIKAMU  Y4e€OHO-HCCIIEeI0BaTEIbCKOH,
MIPOEKTHOMN

U COLIMAIIbHOM JI€ATEIbHOCTH;

MeramnpenMeTHble  pe3yJabTaThl  JOJDKHBI  OTPAXKarh:
OBnagenue YHUBEPCAIIbHBIMU KOMMYHHKaTHUBHBIMU
JEHCTBUSIMU:

0) coBMeCTHasl e TEIbHOCTD:

- IOHUMATh U UCTIOJIBb30BaTh MPEUMYILECTBA KOMAH/IHOM

U MHIUBU1YaJIbHON pabOThI;

- BBIOMpATh TEMAaTHKy M METOJbI COBMECTHBIX JCHCTBHH C
y4€TOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KaXkJJOr0 YJIeHa
KOJIJICKTHBA;

-  TpPUHUMATh  LEIM  COBMECTHOM  JI€ATENIbHOCTH,
OpraHu30BBIBATH

U KOOPJMUHHUPOBATh JI€HCTBUA 1O €€ JOCTHXKEHUIO:
COCTABJIATH IUIAH JIEHCTBHM, PACIPEIEIATh POJIA C Y4ETOM
MHEHMH Y4YaCTHUKOB, OOCYXJaTh Pe3yJbTaThl COBMECTHOM
paboThI;

-OI[CHUBATh KaYeCTBO CBOETO BKJIAJA U KAKIOTO YUACTHHKA
KOMaHJIbl B OOIIMH pe3ynpTaT 10 pa3pabOTaHHBIM
KPUTEPHSIM;

-1peJyiaraTb HOBbIE NMPOEKThI, OLEHUBATh UJEH C MO3ULUHU
HOBH3HBI, OPUTHHAIBHOCTH, IMPAKTHYECKOW 3HAYNMOCTH,
KOOP/IMHUPOBATh

Y BBITIOJTHATH Pa0OTy B YCIOBHSX PEAbHOTO, BUPTYaIHHOTO
¥ KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

-OCYIIECTBIIATh TO3UTHBHOE CTPATETHUECKOE TITOBEICHUE
B DPa3IUYHBIX CHUTYyalUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUITUATHBHBIM.

Ognanenue YHUBEPCAIbHBIMU PEryISTUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U APryMEHTBl JPYruX JIOAEH NpHU
aHaJIN3e Pe3yabTaTOB JIEATEILHOCTH

OLICHUBATh BKJIAJ KAXIOTO W3 YYACTHUKOB TPYIIIBI
pelIeHre paccMaTpUBaeMO POOIIEMBI

B
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OK 05. OcyiiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITHIO

Ha roCy1apCTBEHHOM
s3e1ke Poccuiickoi
denepanuu ¢ yueToM
0COOEHHOCTEH
COLIMAJILHOTO

U KyJIbTYPHOTO
KOHTEKCTa

JIn4HOCTHBIE pE3yNbTATHl JOJDKHBI OTPaKaTh B 4YacTH
ACTETUYECKOTO BOCIIUTAHUS:

- OCTETUYECKOE OTHOIIECHHWE K MUPY, BKIIOUYAs JCTETUKY
ObITa, HAYYHOT'O U TEXHUYECKOI0 TBOPUECTBA, CIIOPTa, TPYyJa
U OOIECTBEHHBIX OTHOLIEHUH;

B 00J1aCTH aTPUOTUYECKOI'O BOCIIUTAHUS ITPOSBIIATH!
-[ICHHOCTHO€ OTHOLIEHHE K IOCYJAapCTBEHHBIM CHMBOJAM,
UCTOPUYECKOMY M INPUPOJHOMY HACIIEIUIO, NaMSATHHUKaM,
TpazuuusaM HaponoB Poccum, noctwxkenusm Poccum B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

MeranpeameTHble  pe3ylbTaTbl  JOJDKHBI  OTPaXKaTh:
OsgnajgeHue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
NENCTBUSIMU:
a) o0uieHue:

- OCYHICCTBJIATD KOMMYHHKAIIUXU BO BCCX C(i)ean JKHU3HU,
- Pa3BCPHYTO U JIOTMYHO H3JIaraTb CBOKO TOYKY 3PCHHA
C HUCITOJIb30BAHUECM SI3BIKOBBIX CPCIACTB

I[TIP6 1. CdopMHpOBaHHOCTh TMPEACTABICHUNH O POJHU
U MecTe (PU3MKH U acCTPOHOMHUHU B COBPEMEHHOH Hay4HOUH
KapTUHE MHpa, O cucTemooOpasyromiei ponau (Gusmku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHM, O BKIAAE POCCUMCKUX
U 3apyOeXHBIX YYCHBIX-(QU3UKOB B pAa3BUTHE HAYKH;
MOHUMaHue (GU3UYECKON CYITHOCTH HAOII0JaeMbIX SBJICHUIN
MHUKpPOMHpA, MaKpoOMHpa M MeEramMMpa; IMOHUMaHUE pOJIHU
ACTPOHOMHUHU B MPAKTUYECKOW JEATEIIbHOCTU YEJIOBEKa M
JabHEHIIIeM HayYHO-TEXHIYECKOM Pa3BUTHH, POJIN (GPU3UKH
B (opmupoBaHum  Kpyrozopa H  (QYHKIHOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JJIsl pELICHUs] IPAaKTUYECKUX 3a]1au

OK 07. CopnetictBoBaTh | JINUHOCTHBIE pe3ynbTaThl JOJKHBI oOTpaxarb B yactd | [IP6 8.  CdopmupoBaHHOCTP  yMEHHS  NPUMEHSTH
COXPAHEHHUIO DKOJIOTHYECKOTO BOCIIUTAHUS: MOJIy4YEeHHbIE 3HAHUSA JJIs1 OOBSICHEHUS YCIOBUI MPOTEKaHUS
OKpY>KaroIlen cpespl, - cOpMHUPOBAHHOCTb  JKOJIOTUYECKOM  KYJBTYpHl, | PU3NUECKUX SABJICHUN B IpUpoJie
pecypcocOepeKeHn o, | IOHUMaHue BIIUSTHUSA COLIMAJIbHO-D)KOHOMUYECKUX | U TUISL IIPUHSTHS IIPAKTUYECKHUX peleHui
MPUMEHSTh 3HAHUSI IIPOLIECCOB HA COCTOSTHUE PUPOIHOM U COIMANILHOM Cpelibl, | B TIOBCEIHEBHOM XU3HU A oOecredeHus 0e30MacHOCTH
00 U3MEHEHUH OCO3HaHME IIOOAJIBHOTO  XapakTepa  SKOJIOTMYECKHX | IpU 0OpameHHH ¢ OBITOBBIMH MPUOOPAMU U TEXHUYECKUMHU
KJIMMAaTa, PUHIUIIBI npooiieM; YCTpOMCTBAMH, COXpPaHEHUS 30POBbsI U COOIIIOICHUS HOPM
OepexIIMBOr0O - IUIAHMPOBAaHME W  OCYULIECTBJIEHWE JEHCTBUH B | DKOJOTMYECKOTO TIOBEIEHUS B OKPY)KAIOIIEH Cpexc;
MPOU3BOJICTBA, OKPY’KaIOIIEeH Cpe/ie Ha OCHOBE 3HAHUSA IIeJIel YCTOMYMBOTO | IOHWUMAaHUE HEOOXOJUMOCTH TPUMEHEHHS JOCTHIKEHUN
3P PEKTUBHO pa3BUTHS YEIIOBEYECTBA; bu3uKu u TEXHOJIOTMH
NeficTBOBATh aKTUBHOE HEMpHUATHE JEHCTBHUI, NPUHOCAIIMUX Bpe. | A pallMOHAIBHOIO IPUPOIOTOIH30BAHUS

B UpE3BBIYAITHBIX OKpYXarollen cpene

CUTYaIUsIX

IK°...

3 VkaseBarorcst 11K, 371eMeHTBI KOTOPHIX (POPMHPYET MPHKIAZHON MOIyib (IPOhEcCHOHAIBHO OPHEHTHPOBAHHOE coiepikanne) B cooTBercTBun ¢ PI'OC peanusyemoit
npodeccun/cnenuansaoctu CIIO.
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2. CTpyKTYpa U coep:kaHue 00111e00pa3oBaTe/bHON JUCITUIITIHHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B
yacax

O061beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTJIMHBI 144

OcHoBHOE conep:kanue” 112

B T.4.

TEOPETUYECCKUE 3aHITHS 86

J1ab0paTOPHBIE 3aHIATHS 26

IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepKaHue (CoepKaHNe 39

NPHUKJIATHOr0 MOYJIs1)°

IMpomexyTouHasi arTecTanus (IK3aMCH)

4 OCHOBHOE COJEpKAHKME BKIIOYAET COAEPIKATENbHBIE ITMHUM 10 yueOHOMYy npeamery «Pusukay» (6a30BbIl ypOBEHB)
denepaibHON 00pa30BaTEIBLHON MPOTrpaMMBbl CpEHET0 00IIeT0 00pa3oBaHus, YTBEPKIASHHON MprUka3oM MUHHCTEPCTBA
npocsemenus Poccuiickoit @enepanun ot 18 mas 2023 r. N 371 (B pemaxkuuu Ilpukaza Munnpocsemenus Poccun
ot 9 okTs10ps 2024 . N 704).

> TlpoeccHOHANTBLHO OPMEHTHPOBAHHOE COJEPKAHHE MOXKET OBITh PACHPENEEHO 10 pasjieaM  (TeMam)
WJIN CKOHLIEHTPUPOBAHO B pazzeie [Ipukiiagnoi Moayb.
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3HKAY

HanmenoBanmue Conepsxanne y4eGHOro MaTepuaia (0CHOBHOE H NPO(ecCHOHAILHO OPHEHTHPOBAHHO¢)C, O0beM | Dopmupyembie
pa3aesioB U TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB | KOMIIETEHIUH
1 2 3 4
Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT0 MIO3HAHMS 2
Tema 1.1 Coaep:kaHue y4eGHOro MaTepuasia 2 OK 03
Beenenne ®dusuka - Hayka o npupoje. Hayunsie MeTo1bl O3HAHUS OKpY’Karolero Mupa. Ponb skcriepumeHTa u OK 05
TEOpUU B MPOIECCe TMO3HAHMS TPUPOJIBI. DKCHEpUMEHT B (usuke. MojenupoBaHue (PU3NISCKUX
SBJIEHUH U mporieccoB. Hayunple runote3sl. @uznyeckue 3aKOHbI U TEOpUU. | paHUIBI IPUMEHUMOCTH
¢busnueckux 3akoHOB. [IpuHIHIT cooTBEeTCTBUS. PONh 1 MeCcTO Qu3uKku B GOPMUPOBAHHH COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B IPAKTUYECKON JEeSTEILHOCTH JIOACH
Pa3nen 2. Mexanuka 18 OK 01
Tema 2.1 Coaep:kanme y4e6HOro MaTepuaia 4 OK 02
Kunemarnka Mexannueckoe aBmkKeHHe. OTHOCHUTENLHOCTh MeXaHMYecKoro ABmkeHus. CHcTemMa OTCYeTa. OK 04
Tpaektopus. Ilepemenienue, cKOpocTh (CpeaHsii CKOPOCTh, MCHOBEHHAs CKOPOCTb) U YCKOPEHHE OK 05
MaTepuaIbHOM TOYKHU, WX TPOEKIMH Ha OCH CUCTEeMbl KoopauHar. CloXeHHe NepeMEelIeHUd U OK 07
CIIO)KeHHE CKopocTedl. PaBHOMepHOE M paBHOYCKOpPEHHOE NpPSIMOJMHEHHOe ABMkeHue. [ 'paduku K’
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U TEPEeMEIIEHUsS MaTepUaqibHONW TOYKU OT
BpemeHu. CBoOonHOe mMaaeHue. YCKOpeHue CcBOOOAHOro maaeHus. KpuBoimuHEilHOE ABHKEHUE.
JIBrokeHrne MaTepualbHOM TOYKH IO OKPY)KHOCTH C MOCTOSIHHOM 1O MOJIYIIO CKOPOCTHIO. YTJIOBas
CKOpPOCTb, JIMHEHHas ckopocTh. [lepron u yacrtota obpamenus. LleHTpocTpeMUTENbHOE YCKOPEHUE.
TexHn4eckue yCcTponucTBa U MPAKTUUECKOE MPUMEHEHHUE: CITUIOMETP, ABMKECHUE CHAPSIOB, IIEMTHBIE U
peMEHHBIE Iepeiaun
ITpakTHUecKue 3aHITHI®
[IpakTudeckue pabOTHI:

 O6pasoBarenbHas OPraHU3alMs BIPABE CAMOCTOATENLHO ONPEAEATh HOCIEN0BATENLHOCTh U3yUEHHS PA3eNioB U TeM, BXOJALINX B HUX, a TAKXKE MepepacipeelsTh KOJUIeCTBO
4acoB JUIsl OCBOCHHUsI OOyYaloUIMMHCS y4eOHOTO Marepuana, € y4eTOM JIOTMKH (OPMHPOBAHHMS MPEIMETHBIX pe3y/lIbTaTOB, OOLIMX W NPOPEeCCHOHAIBHBIX KOMIIETEHIIHH,
MEXIIPEIMETHBIX CBS3€H ¢ APYTMMH AUCIUILTHHAMH 0011e00pa3oBaTeIbHOTO 1 00IIenpodecCHOHaIRHOTO IHKIOB yuebnoro miana OIT CIIO.
"TIK ®I'OC CITO npodeccuu uiam crenuanbHOCTH T0KHE OBITh OTPaKeHHI B COAEPKaHNH Y4eOHOTO MaTepHana.

8 Yacwl mpakTHyeckux paboT ydTEHBI B COJEPKAHMU Y4eOHOTO MaTepHala M BXOJAT B OOlEe KOJIMYECTBO 4acoB Mo TeMe. Yachl J1aGopaTopHBIX paboT M NpoecCHOHATBLHO
OpPHEHTHPOBAHHOT'O COJICPKaHMsI YUUTBHIBAIOTCS OTAECIBHO.
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N3mepenue MruoBeHHOU ckopocTu. MccrnenoBaHue COOTHOIIGHUS MEXAY MYTSMHU, ITPONHIACHHBIMU
TEJIOM 3a IOCJIEIOBATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBHIKEHHH C
HayaJIbHOM CKOPOCTHIO, paBHOW HYJI0. M3yueHue NBHKEHUS 1IapuKa B BSI3KOHM kuakocTu. M3ydyeHue
JIBUKCHMSI TeJIa, OPOIIICHHOTO TOPH30HTATBHO

Tema 2.2 Coaep:xaHue yueOHOIo MaTepuaJia

Jlnnamuka [Tpuniun otHocutenbHocTH [Manmunes. IlepBoiii 3akoH HeroToHa. MHepruanbHble CUCTEMBI OTCUETA.
Macca Tena. Cuna. [lpunnun cynepnozuninu cuil. Bropoit 3akon HeroToHa /st MaTepuanbHON TOYKH B
unepuuansHoii cucreme otcueta (MCO). Tpetuit 3akon HploToHa A MaTepHanbHBIX TOYEK. 3aKOH
BcemupHoro Tsarorenus. Cuna tsokectu. [lepBas kocmudeckast ckopocts. Cuna ynpyroctu. 3akoH ['yka.
Bec tena. Tpenue. Bunsl Tpenus (moxosi, ckonbxenus, kadenust). Cuna tperus. Cyxoe Tpenue. Cuna
TPEHUS CKOJBXKCHHSI W cwia TpeHus mnokos. Kosddunment tpenus. Cwia CONPOTHUBICHUS TIPU
JIBUKCHUM Tella B KUAKOCTU Wid Tasze. [locTymarenpHoe M BpamiateabHOE ABHKEHHE aOCONIOTHO
TBEPAOro Tejia. MOMEHT Cuibl OTHOCUTEIBHO OCH BpaumieHus. [lmeuo cuiibl. YCIIOBHS paBHOBECHS
tBepaoro tena B MCO. TexHuyeckne ycTpoilcTBa M IMPAKTHYECKOE NMPUMEHEHHUE: MOALIUITHUKM,
JIBIYKEHUE UCKYCCTBEHHBIX CITYTHHKOB
[IpakTnueckue 3aHaTHs
[IpakTudeckue paboOTHI:
Nzyuenune nBuxenns Opycka Mo HaKJIOHHOM TUIOCKOCTH MO/ IEWCTBUEM HECKOIBKUX CHII.
HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOMINUX B Ae(POPMUPOBAHHON MIPYKUHE U
PE3MHOBOM 00pa3Iie OT BEIMYUHBI UX JehopMaIiim
JlabopaTopHble 3aHsATHS
JlaboparopHas pabdota 1. MccnenoBanue yciaoBHii paBHOBECHS TBEPAOTO TENa, UMEIOIIETO OCh
BpaIieHus

Tema 2.3 Coaepsxanue y4eOHOro MmarepuaJia

3aKOHBI Mexannueckass pabora W MomHOCTh. Kunermueckass sHeprusi. lloreHuuanbHas 3Heprus. 3aKkoH

COXPAHEHHUs B COXPAaHEHUS MEXaHHUECKOH dHeprun. PaboTa CUibl TSXKECTH U CHITBI yIIpyrocTu. [I[pumMeHeHne 3aKkoHOB

MCXaHHUKE COXpaHCHUS. Hcnonp3oBanne 3aKOHOB MEXAHHUKHU IJI OOBLICHEHHS NBM)KEHHS HEOECHBLIX TENI U IS

pa3BUTHUS KOCMUYECKUX UCCIEAOBAHUM, TPAHULIBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuKU. miynbce
MaTepUaIbHONU TOUKH (TeJa), CHCTEMBl MaTePHANIbHBIX TOUEK. VIMIynbc CUIIbI M UI3MEHEHHE UMITyJIbca
Tena. 3akoH coxpaHeHus umiyiabsca B MCO. PeaktuBHoe nBuxenue. Pabota cuiibl. MOIHOCTD CHITBI.
Kunernueckass sHeprus marepuanbHOM TOYKH. Teopema 00 M3MEHEHHWM KHHETHMUYECKON SHEpruu.
[lorennmansHast osHeprusa. IloTeHuuanbHas SHEPrus ynpyro Ae(GOpMHUPOBAHHOW MPYKHUHBI.
ITorennuaneHast sHeprust Tena BONM3M NMoBepXHOCTH 3eMid. [loTeHIManbHbIE M HENOTCHIMAIbHbIC
cusibl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOH HYHEPIUU CHUCTEMbI TEll.
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3aKOH COXpaHEHHSI MEXaHUYECKON YHEPrUH. YIIPYyTrue U HeYIpyrue CTOJIKHOBEHUS

HpaKTH‘lGCKI/Ie 3aHATUA

IIpakTryeckue paboThI:

N3ydyeHne cBs3M CKOPOCTEH Ten MpH Heynpyrom yaape. VMccnemoBanue CBsi3M PabOTBI CHIBI C
U3MEHEHHEM MEXaHUYECKOM HEPIUNU Tela.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIEP, IPYKXUHHBIM IMHCTOJET,
JBUKCHUE HCKYCCTBEHHBIX CIIyTHUKOB M PaKeT.

Hcnonb30BaHne 3aKOHOB MEXAHUKU JUIsl OOBSICHEHUS ABM)KEHHUsS HEOECHBIX Tel M s pa3BUTUSA
KOCMUYECKMX HCCIIEOBaHUM, T'PAaHULBl INPUMEHUMOCTH KJIACCHUYECKOM MeXaHukH. Mmuranus
HEBECOMOCTH

JlabopaTropHble 3aHATHSA

JlaboparopHasi pabota 2. VccrnenoBanue cBSI3U paObOThI CHUIIBI C U3MEHEHUEM MEXaHUYECKOW SHEPTrUuu
TeJla Ha MIPUMEPE PACTSKEHUSI PE3UHOBOTO KI'yTa

Pa3nen 3. MoJiekyisipHasi pU3MKa U TEPMOIMHAMMKA

20

Tema 3.1
(OCHOBEI
MOJIEKYJISIPHO-
KHHETUYECKOM
TEOPUH

Conep:xanue yueOHOro MaTepuaJia

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETUYECKON TEOpHMM M UX OIBITHOE OOOCHOBAHUE.
Bbpoynosckoe nBuxkenue. quddysus. Xapakrep ABMKEHHS W B3aUMOACHCTBMSI YaCTHIl BEILLECTBA.
Mogenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEpAbIX Tel U 00BSICHEHUE CBOIMCTB BEILIECTBA HA OCHOBE 3THX
Mozeneil. Macca u pasmepsl Monekyn. KonmnuectBo BemiectBa. IloctosinHas Aoraapo. Temnosoe
paBHOBecue. Temneparypa u ee usmepenue. [llkana remneparyp Llenscusa. Moaens uaeansHOro rasa.
OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUECKON TEOpuH MHJeanbHOro raza. AOcomroTHas
TEMIIEpaTypa Kak Mepa CpeJHEeW KMHETMYECKON HPHEPrHM TEIUIOBOrO ABM)KEHHA dacTull rasa. [llkama
temneparyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenneneeBa-Knaneiipona. 3akon [lanbToHa.
W3onpoueccsl B 1J1ealIbHOM ra3e ¢ OCTOSIHHBIM KOJTMYECTBOM BellecTBa. I paduueckoe npencraBieHue
U30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa. TexHnueckne yCTpoicTBa U MPAKTUUECKOE IPUMEHEHUE:
TEPMOMETp, bapoMeTp

[IpakTueckue 3aHsATHS

HpaKTI/I‘-ICCKI/IC paGOTLIZ I/I3MepeHI/IC MacCChl BO31yXa KJacCHOM komHaTte. McciaenoBanue 3aBUCUMOCTH
MCXKAY mapaMETpaMu COCTOAHUA Pa3pCKCHHOIO ra3a

JlabopaTopHble 3aHATHS

JlabopatopHas padora 3. M3ydeHne 0JHOTO M3 U30MPOIECCOB

Tema 3.2

Coneprxanue y4eGHOro MaTepuasa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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(OCHOBEI
TEPMOJIUHAMUKU

Buyrtpennsis sneprusi. Pabota u Termonepenada. KonmuecTBO TeIIoThL. YpPaBHEHHE TEIUIOBOTO
Oananca. [lepBoenavano tepMoauHaMuKU. AMabaTHEIN mporecc. BTopoe Hadano TepMOIUHAMHUKH.
Tennoseie npuratenu. KIIJ{ tenmoBoro nsurarens. Oxpana npupojsl. TepMoguHaMU4ecKasi CUCTEMA.
BHyTpeHHsIs SHEprus TEPMOAMHAMHYECKON CHCTEMBI B CIIOCOOBI €€ M3MeHEeHHsI. KOTM4ecTBO TerIoTh
u paborta. BHyTpeHHssT SHeprus OJHOATOMHOIO HJEAIbHOTO Trasza. Buubl Temionepemayu:
TEIJIONPOBOAHOCTb, KOHBEKIIHS, M3JydeHHE. Y IeTIbHAs TEIIOEMKOCTh BellecTBa. KoaudyecTBo TeninoThl
npu Tterionepenaade. llorstue o0 ammabatHoM mporecce. [lepBeiii 3aKOH TEPMOIUHAMUKH.
[TpumeHeHne MepBOro 3aK0Ha TEPMOJMHAMUKH K H3omporeccaM. [ padudeckas nHTeprpeTaius padoThl
rasza. Bropoii 3akoH tepmoanHamuku. HeoOpaTuMOCTh mpoleccoB B IMpHUpoe. TeraoBbie MalluHBEI.
[Ipunuuner  fnedcTBUs TEIJIOBBIX MammuH. [IpeoOpa3zoBaHusi SHEprUM B TEIUIOBBIX MAallWHaX.
Koaddurment nosnesnoro aecTBus teraoBoi MammuHbl. [{ukn KapHo u ero ko3 GUIMEHT MOJIe3HOTr0
NENCTBUSI. DKOJOTUYECKHUE MPOOIEMBbl TETUIOIHEPTEeTUKH. TEeXHUYECKHE YCTPOMCTBA U MPAKTHUYECKOE
MIPUMEHEHHE: JIBUTATEIh BHYTPEHHETO CTOpPaHusl, OBITOBOM XOJIOAUIBHUK, KOHIUIIUOHED

JlabGopaTopHble 3aHATHUS

JlaboparopHas padota 4. 3mepeHue yaenbHON TeIII0EeMKOCTH

Tema 3.3
ArperaTHble
COCTOSTHUS
BEIIECTBA U
(bazoBbie
[EPEXO0IbI

Conep:xanue yueOHOro MmaTepuaJia

ITapoo6pazoBanue u konaeHcaus. Vcnapenue u kunenue. AGCONIOTHAS U OTHOCUTENbHAS BIaXXHOCTb
Bo3ayxa. HacebllmeHHbll map. YjaenpHas TeIuloTa MapooOpa3oBaHHsA. 3aBUCHUMOCTb TEMIEPATyphbl
KUIIeHUs OT AaBieHus. TBepaoe Teno. Kpucrammmueckue u amopgHsbie Tesna. AHM30TPONMS CBOMCTB
KpuCTaJlJIoB. >KI/I)IKI/IG KpucCTaJlJibl. COBpeMeHHI)Ie MaTcpHraJibl. IImaBnenne u KpuCTaJllIn3alus.
VY nenbHas Temiora miasnenus. Cyonumanus. YpaBHEHHE TEIJIOBOTo OanaHca

HpaKTI/I‘leCKI/IC 3aHATUA

[TpakTryeckas pabora: TexHHUECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJOTUU MOJTYUEHHS] COBPEMEHHBIX MaTEPHAJIOB, B TOM UHUCIIE
HAaHOMATEpPHaJIOB, 1 HAHOTEXHOJIOTUU

JlabopaTropHbie 3aHATUA

JlabopaTopHas pabota 5. OnpeneneHue BIaKHOCTH BO3IyXa

Paznen 4. DaekTpoanHaMuka

28

Tema 4.1
DJIEKTPOCTaTHUKA

Conep:xaHue yueOHOTo MaTepuajia

OnexTpuzauus Tell. OIEKTpUYeCKUi 3apan. JlBa BuAa dIeKTpUUecKHUX 3apsaoB. [IpoBogHukw,
IUDJIEKTPUKA U TOJYNPOBOAHUKU. 3aKOH COXPaHEHHUs S3JIEKTPUUECKOro 3apsia. BsaumopeiictBue
3apsnoB. 3akoH Kysnona. TodeuHblil anekTpuueckuil 3apsa. DiaekTpuueckoe nose. HampspkeHHOCTb
UIEKTPUUYECKOro mossl. [IpuHIMI Cynmepno3uLuu 3MEeKTpUYecKuX mosned. JIMHMM HanmpsKeHHOCTH
asieKTprueckoro noist. Pabora cun snekrpocratuyeckoro nosst. Ilotennuan. Pa3HoCTh MOTEHIIMAIIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[TpoBOZHUKM W AMAIEKTPUKH B DIIEKTPOCTATHYECKOM Iojie. Jluanekrpudeckass MPOHUIIAEMOCTb.
OnexTpoeMKocTs. KoHpeHcaTop. DIeKTpOEeMKOCTh IIIOCKOTO KOHAEHCATOpa. DHEPrHs 3apspKeHHOTO
KOHJICHCATOpa

[IpakTueckue 3aHsATHS

[IpakTuueckue paboThl: V3MepeHHue 31eKTPOEMKOCTH KOHJeHcaTopa. TeXHudyeckue yCTpoHCTBa U
[IPAKTUYECKOE NPUMEHEHUE: AIEKTPOCKOII, 3JIEKTPOMETP, JIEKTPOCTaTHUECKas 3allMTa, 3a3eMJICHUE
ANEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAJILHBIN anmnapar, CTpyWHBIN NPUHTEP

Tema 4.2
[locTOSSHHBIN
PIEKTPUYECKUINA
TOK. TOKHU B
[pa3IMYHBIX
cpenax

Conep:xanue yueOHOTro MaTepuaJjia

ONEKTPUYECKUN TOK. YCIOBHUS CYLIECTBOBAHMS JJIEKTPUUECKOro ToKa. Mcrounnku Toka. Cuia Toka.
[MocTostaubiii Tok. Hampspkenuwe. 3akon Oma it yyacTKa IEMU. DJIEKTPUUYECKOE COMPOTHUBIICHHE.
VYaensHOE comnporuBieHue BemiecTBa. [locienoBaTenbHOE, MapaiebHOE, CMEIIAHHOE COCIUHEHUE
IPOBOAHUKOB. PaboTa anekrpuyeckoro Toka. 3akoH /xoynsa-JIenna. MoIHOCTb 3JIEKTPUYECKOTO TOKA.
ONEeKTpOABUKYIAasl CUla U BHYTPEHHEE CONPOTHUBIIEHME MCTOYHMKA TOKAa. 3akoH OMa 1 IOJHOU
(3aMKHYTOH) 3nexkTpuueckoi nenu. KopoTkoe 3amblkaHue. DJEKTpPOHHas MPOBOJMMOCTb TBEPJBIX
METAJJIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS METAJUIOB OT Temieparypsl. (CBepXIpOBOIUMOCTS.
DOnexkrpudeckuii TOK B Bakyyme. CBOICTBa 31IeKTpOHHBIX ITy4koB. [lomynpoBogauku. CoOCTBeHHAs U
IIPUMECHAs IPOBOAMMOCTb IOJYNpoBOAHHUKOB. CBolicTBa p-N-nepexona. IlomynpoBoaHMKOBBIE
npuOOpbl. DIIEKTPUYECKHM TOK B pacTBOpax M pacijlaBaX 3JIEKTPOJUTOB. JEKTPOJIUTHYECKAs
aucconuanus. JIEKTPOIU3. JIEKTPUYECKUI TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSTENBHBII
pa3psa. Mousaus. [1nazma

I]paKTquCKHC3aHHTHH

[IpakTryeckas pabora: TexHHUECKHE YCTPOHCTBA U MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMeETp,
BOJIbTMETP, PEOCTAT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, FTEKTPOOCBETUTEIbHBIE
pUOOpPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIH 1MO0JI, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOJIHUKOBBII IMOJI, TaJIbBaHUKA

JlaboparopHble 3aHATHSA

JlaboparopHast pabota 6. M3yueHre cMemaHHOTO COSTMHEHUS PE3UCTOPOB.
JlaboparopHast pabota 7. I3mMepeHune 3eKTPOIBIKYIIEH CUITBI HCTOYHHUKA TOKA M €T0 BHYTPEHHETO
COITPOTUBJICHU A

Tema 4.3
MaruutHoe
oJie.
DJIEKTPOMArHUT
Hasl MHIYKIUS.

Conep:xanue yueOHOro MmaTepuajia

[TocrossuHble MarHuThl. B3anmomeicTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOe moJie. BekTtop
MarHuTHOM MHAYKUUU. [I[pUHIMI Cynepno3uiuu MarHUTHBIX Mosied. JIMHUM MarHUTHOM MHIYKUHH.
KapTuna nuHMN MarHUTHON MHAYKIIMU TOJISI TOCTOSTHHBIX MAarHUTOB. MarHUTHOE TOJI€ MTPOBOJHUKA C
tokoM. KapTuHa JIMHUI WHIYKIMKA MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O
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KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT DpcTena. B3anmoaelcTBie MPOBOJIHUKOB C TOKOM.
Cuna Amrnepa, ee Moayib U Hamnpasienue. Cuna JlopeHna, ee MOAyldb U HampaBiieHHe. JIBuxeHue
3apsSDKEHHOW 4YacTUIBl B OJHOPOJHOM MarHUTHOM Tmone. Pabora cwiel Jlopenma. SIBneHme
NEKTPOMarHuTHOM MHAYKUMU. I[IOTOK BeKTOpa MarHMTHOW HWHAYKLUMH. OJNEKTPOABIDKYILAs cuia
WHAYKIUH. 3aKOH JJIGKTPOMarHuTHOW wuHAyKnuu Papaznes. BuxpeBoe siekTpuyeckoe ToJe.
3JICKTpOILBI/I)ICYIJ_Ia$I CHhJla MHAYKIIMU B IIPOBOAHHUKEC, ABWIKYHIEMCA HNOCTYIIATCILHO B OAHOPOJHOM
MarHuTHOM Tose. IlpaBuno Jlenna. MHAYKTHBHOCTD. SIBIICHHE CaMOWHAYKIUH. DICKTPOJIBHKYIIAS
CHJia CAMOMHAOYKIIMH. SHCPI‘I/IH MAaruuMTHOI'O IMOJIA KaTyIIKU C TOKOM. BJIGKTpOMaFHI/ITHOe I10JIE

HpaKTI/IquKI/IC 3aHATUA

HpaKTI/I‘leCKI/IC pa6OTbII I/IsyquI/Ie MAaravuTHOTO II0JIA KaTyIIKU C TOKOM.
Texuuaeckue yCTpOfICTBa U IPAaKTHYCCKOC INMPHUMCHCHUC: IMOCTOAHHBLIC MArHuThbl, 3JICKTPOMArHUTHI,
QJICKTPOABUTI'ATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTHUL, THAYKIIMOHHAA I1CYb

JlabopaTopHble 3aHATHUS

JlaboparopHast pabota 8. MccienoBanue NelCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM
JlaboparopHas pabota 9. 3yuyeHue sBieHUs 2IEKTPOMArHUTHOW WHAYKIIUU

Pa3gea 5. Kosie0anus v BOJHBI

22

Tema 5.1
MexaHUYeCcKHe
151
PIICKTPOMArHUTH
bIE KOJIeOaHMs

Conep:xanue yueOHOro MmaTepuaJia

KonebarenbHast cuctema. CBoOonHblE MexaHMueckue KosiebaHus. [‘apMoHHueckue KoseOaHus.
Ilepuon, yacrora, ammuTyaa u ¢asza xonedanuil. IIpykuHHbIN MasTHUK. MaTeMaTH4eCKUH MasiTHUK.
VYpaBHeHHe rapMoHU4eckux KkojeOanuil. IIpeBpaiieHue sHEpruM npu rapMOHUYECKUX KOJICOaHMSIX.
Koneb6arenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KoJeOaHUs B MJI€AIbHOM KOJIeOaTeIbHOM
KOHType. AHQJIOTUS MEXJIy MEXaHWYECKUMHU U DJIEKTPOMarHUTHBIMH KoseOaHusiMu. Popmyna
TomcoHna. 3akoH cOXpaHEHMs PHEPIruu B HEaIbHOM KojeOaTenbHOM KoHType. IlpencraBinenue o
3aTyxallux KojiebaHusX. BbIHyXJeHHble MexaHudeckue kosiebanus. Pe3oHaHc. BeIHyX1eHHbIE
3JIeKTpOMarHuTHbIE Konebanus. [lepemennblii Tok. CHUHYCOMIANbHBIN MepeMeHHBbI TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKAa. AMIUIUTYIHOE U JEHCTBYIOLee 3HAu€HHWE CHJIbl TOKa M HAIpPSDKEHUS.
Tpancdopmarop. [IpousBoacTso, nepenaya u NOTpedICHUE IECKTPUIECKON IHEPTUU. DKOIOTHUECKHE
PUCKH TIpU MPOU3BOJCTBE 3JEKTpUUEcKOH sHepruu. KynpTypa HCHOIb30BaHUS DJIEKTPOIHEPTUU B
ITOBCEIHEBHOM KU3HU

[IpakTueckue 3aHsATUS

[Ipaktuyeckue pabotsl: MccnenoBanue 3aBUCUMOCTH TepuoJia MajbIX KojieOaHUil Tpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl rpy3a. TeXxHH4Yeckne ycTpoucTBa U NPAKTUYECKOE TPUMEHEHNE: dJIEKTPUYECKAN
3BOHOK, T'€HEpaTOp MEPEMEHHOI0 TOKA, JIMHUM JIEKTponepeaay

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 05
OK 07
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Jlaboparopuas padota 10. MccrnenoBanue nepeMeHHOTO TOKa B IIETIH U3 MOCIEA0BATEIHHO
COEJIMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U pe3ucTopa

Tema 5.2
MexaHndecKue
14
PIEKTPOMATrHUTH
BIC BOJIHEI

Conep:xkanue y4eOHOT0 MaTepuaJia

Mexanuueckue BOJIHBI, yCiIoBHsS pacnpocTpaHeHus. Ilepuon. CKopocTs pacnpoCTpaHEHUs W JJIMHA
BouiHBL [lonepeunsie u npojoabHbIE BOTHBL. HTephepeHiys 1 Audpakiius MeXaHHIeCKUX BOJH. 3BYK.
CxkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3Byka. DJIeKTpOMarHuTHHIE BOJIHBI. Y CIIOBUS
M3JIy4ECHMS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus BekTopoB E, B, v B ajeKTpoMarHuTHON
BosiHe. CBOICTBA 3JEKTPOMArHUTHBIX BOJH: OTpa)K€HUE, MpeJoMIIeHHE, Mospu3anus, Tudpaxius,
uHTepdepeHiys. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH. [lIkana sanekrpoMarHuTHBIX BOJH. [Ipumenenne
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIIBI pafnocBs3u U TeneBuaeHus. Paguonokarus.
DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOILEN Cpe/Ibl

HpaKTI/IquKI/IC 3aHATUA

[IpakTueckas pabora: TeXHWMYECKHE YCTPOMCTBA M IPAKTHUYSCKOE IPHUMEHEHHE: MY3bIKAIbHBIC
HHCTPYMEHTBI, YJIbTPAa3BYKOBas IHArHOCTHKA B TEXHHKE W MEAMIIMHE, pajaap, pPaauolpUEMHHUK,
TEJICBU30p, aHTeHHA, TeseoH, CBY-medn

Tema 5.3
OnTuka

I'eomerprueckas ontuka. I[IpsmonuHeitHoe pacipocTpaHEHUE CBETa B OAHOPOAHOU cpene. JIyu cBera.
Toueunslil ucTounuk cBeta. OTpakeHHe cBeTa. 3aKOHbI OTpaXkeHus cBeta. [locTpoenune nzobpaxeHuit
B IUIOCKOM 3epkaie. Ilpenomienue cBera. 3akOHBI HpenoMiIeHUs cBeTa. AOCOJIOTHBIM MOKa3aTenb
npenomieHus. [lonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHblii yroi IoJIHOr0 BHYTPEHHETO OTPAKEHUS.
Hucnepcust ceera. CinoxHbIi coctaB 6enoro cBeta. L[Ber. Cobuparomue M pacceuBarolive JIUH3bI.
Tonkast nuH3a. @okycHOE paccTosHUE U ONTHYECKas cujla TOHKOW JMH3bI. [locTpoenue nzobpaxeHuit
B COOMparoIuX U pacceuBaroIux JuH3ax. @opMyia TOHKON JHH3BL. YBEJIWYEHUE, JaBaeMO€ JIMH3O0M.
[Ipenensl mpuUMEHUMOCTH Te€OMETpUYecKod onTuku. BomHoBass ontuka. MHTepdepeHius caera.
KorepeHTHbIe HCTOUHUKHU. Y CIIOBUS HAOMIOACHUS MAaKCUMYMOB U MUHUMYMOB B HHTep(hepEeHIUOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HICTOUHHUKOB. Jndpakius ceera. JludpakinonHas pemeTka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MAaKCUMyMOB TIpU TaJeHHMM MOHOXPOMAaTHYECKOrO CBeTa Ha
nudpakionnyio pemierky. [onspuzanus ceera

HpaKTI/I‘-ICCKI/IC 3aHATUA

[TpakTuueckue padotel: Habmoaenue nucnepcun cBeta. TeXHUUYECKHUEe YCTPOCTBA U IPAKTHYECKOE
MIPUMEHEHHE: OUKH, Jyma, poToanmnapar, MPOEKIIMOHHBIH anmapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHA$ ONTHKA, AU(paKIIMOHHAs peIIeTKa, MOJISIPOUI, TeIECKOI

JlabopaTopHble 3aHATHS

JlaboparopHas pabota 11. Onpenenenue mokazares MPEJIOMICHUS CTEKIa
JlabopaTtopHas pabota 12. UccnenoBanue CBONCTB M300pakKeHUH B JIMH3AX
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ATOMHOE PO

OKCIIEpUMEHTHI, 10Ka3bIBAIOLIUE CIOKHOCTh CTpOeHUs siapa. OTKpPHITHE PainOaKTUBHOCTH. ONBITHI
Pezepdopaa mo onpenenenno coctaBa paauoakTUBHOTO m3nydeHus. CBolcTBa anbda-, 6eTa-, ramMmma-
u3NydeHus. BiusHMe paguoOaKTUBHOCTU Ha JKUMBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA M HEHUTpPOHA.
Hyxnonnas mozpens sinpa ['eitsenbepra-MBanenko. 3apsn sinpa. MaccoBoe umcio sapa. M30Tomnsl.
Anbda-pacnian. OJEKTPOHHBIM W  TO3UTPOHHBIM  Oera-pacman. ['amMma-uznyuenuwe. 3akoH
PaZMoOaKTUBHOIO pacmazia. DHEeprusi CBA3M HYKIOHOB B sjpe. SnepHble cuibl. JlepekT macchl sapa.
Snepuble peakuuu. Jlenenue u cuntes saep. Anepusiii peakrop. Tepmosinepusiii cuates. [Ipobaems! u
MEPCIIEKTUBBI SAJIEPHON SHEPTreTHKU. JKOJIOTHYECKUE ACTEKTHI SAECPHON SHEPreTUKU. DJIEMEHTAPHbIC

Pa3jnen 6. OcHOBBI cIeHAJIbHON TEOPUH OTHOCUTEJIHLHOCTH 2 OK 01
Tema 6.1 Conepsxanne yueGHOI0 MaTepuaJa 2 OK 02
OCHOBBI T€OpUH | ['paHuibl  NPUMEHUMOCTH  KJIACCHMYECKOW  MEXaHWKH. [locTynarsl — CIEHUAIbLHOW — TEOpHH OK 04
OTHOCUTEJIBHOCT | OTHOCUTEJIbHOCTH: WHBAPHAHTHOCTh MOAYJISI CKOPOCTU CBETa B BaKyyMme, MPUHIIUI OTHOCUTEIBHOCTH OK 05
12t OliHmTeiHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAllEHUE JUIMHBIL. OK 07

DOHeprus M UMNYJIbC PEIATUBUCTCKONM yacTHIbl. CBSI3b Macchl € DSHEPrUed W UMIYJIbCOM
PENSATUBUCTCKOM YaCTUIIBL. DHEPTHsl TOKOS CBOOOTHON YaCTHIIBI

Pa3znen 7. KBanToBasi pusuka 12
Tema 7.1 Conep:xanue yueOHOro MaTepuaJia 4
DJIEMEHTHI ®oronsl. Dopmyna [lnanka cBs3u sHepruu (HOTOHA C €ro YaCTOTOH. DHEpPrust U UMIYJIbC (POTOHA.

KBaHTOBOM Otkpeitre u uccnepoBanue Gorordpdexra. Onbitel A.I'. Cronerosa. 3akonsl poTodpdexra. YpaBHeHHE
ONTUKU Ouinmreitna s goroadpdexra. "KpacHas rpanuma" dororddekra. Hasnenue cera. OnbiTsl [1.H.
JlebeneBa. XumMuyeckoe IEHUCTBHE CBETA. TE€XHUYECKHME YCTPOWCTBA M MPAKTUUECKOE MPUMEHECHHE:
¢dboTorneMeHT, GoTOAATYHK, COTHEUHas: 6aTtapesi, CBeTOIUO
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia 4
Crpoenune atoma| Mogpenb aroma Tomcona. Onbithl Pesepdopaa 1o paccesiHuio -4actuil. [lianerapHas MOJIeNb aToMa.
[Tocrynatel bopa. U3nyuenue u nornouieHue GOTOHOB IIPU NMEPEXOJIE aTOMA C OJTHOTO YPOBHSI SHEPTUU
Ha Apyroil. Bunsl ciektpoB. CriekTp ypoBHEW dHEPruu aToMa BOAOpoJa. BolHOBBIE CBOIICTBA YAaCTHIL.
Bonusl ne bpoins. KopnyckynspHo-BoiaHOBOH nyanu3M. CIIOHTaHHOE M BBIHYXKJIEHHOE H3JIyuyeHHE.
Judpakius 37€KTPOHOB B KpHCTaIaX. YCTPOMCTBO M NPUHIMII paboOThl Jazepa. TexHUUecKue
YCTpOICTBAa U MPAKTUUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIM aHanu3 (CIEKTPOCKOIT), Jla3ep, KBAHTOBBIN
KOMIIBIOTED
[IpakTrueckue 3aHATHS
[IpakTuyeckas padora: HaOnronenue muHeHyaToro crekTpa
Tema 7.3 Conep:kanue y4eOHOIro MaTepuaa 4
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gacTullbl. OTKpBITHE MO3UTpPOHA. MeTonbl HAOMIOACHHUS W PETUCTPALUU DJIEMEHTApHBIX YaCTHII.
@dyHaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hn3ndecKoi KapTHHBI MUpa

[IpakTHueckue 3aHATHS

[TpakTuueckue padboTsl: MccnenoBanue TpEeKOB 4acTHIl (10 TOTOBBIM (oTOrpadusm).

TexHuueckue ycTpoiCTBa M MPAKTHUYECKOE INPUMEHEHHE; JO03UMETp, Kamepa BuibcoHa, siaepHbIN
peakTop, aroMHas bomba

Pa3znea 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH 8
Tema 8.1 Conep:xanue yueOHOro MmaTepuaJia: 6
DIIEMEHTHI Otanbl pa3BUTUA acTpoHOMHUHU. [IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE acTpOHOMUU. Bun
ACTPOHOMUU 3Be3qHoro Heba. Co3Be3nus, ApKUe 3BE3/bl, IUIAHETHI, UX BUAUMOE JBKeHHe. ColHeYHas cucTeMa.

1 acTpousuku | Tlnanersl 3eMHOM rpynbl. [LianeTsi-rurantsl. Masie Tena Connednoi cucremsl. Connne, Gorochepa
u atmocgepa. ConHeuyHass akTUBHOCTb. McTounuk sHeprum ConHLA U 3Be3A. 3Be3/bl, X OCHOBHBIE

xapakTtepucTuku. [uarpamma  '"CHeKTpalbHBIA  KJIacC -  CBETUMOCTH'. 3Be3Abl  IJIABHOM OK 01
IOCJIEIOBATEILHOCTH. 3aBUCUMOCTE "'Macca - CBETHMOCTB" IS 3BE3]1 TJIAaBHOM IOCJIEIOBATEILHOCTH. OK 02
Buyrtpennee crpoenue 38e31. CoBpeMEHHBIE IPEACTABICHUS O TPOUCXOKACHUH U 3BoItonnu CoHIla OK 03
Y 3Be3]1. DTanbl )kU3HU 3Be311. Mueunslil [1yTs - Hama [Manaktuka. CnupanbHas ctpyktypa ['anaktuku, OK 05
pacmpesienenue 3Be3, raza u neut. [lonoxxenue u nmwxkenue Connina B ["amaktuke. Tyl rajakTuk. OK 07

ITnockas u cepuueckas noacuctems! ['anaktuku. PaguoranakTiky u kBazapbl. YepHble IbIPHI B sIpax
ranakTuk. Bcenennas. Pacmmpenune Bceenennoii. 3akon Xa06na. PazOeranue ramaktuk. Teopus
Bonbmoro B3peiBa. PenukroBoe m3nmydenue. MacmrabHas cTpykTypa BcenenHoi. MeraranakTuka.
Hepemennsie npobieMbl aCTpOHOMUHT

JlabopaTopHble 3aHATHS 2
JlaboparopHast pabota 13. HabmroieHuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMITBIOTEPHBIX
NPUIIOKEHUN JJISL OIpEeNIeNIeHUs] TOJI0KEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIymapus U sipkue 3Be31bl

IpodeccHoHATLHO OPMEHTHPOBAHHOE COlePKaHue (CoAep/KaAHNe NPHKIATHOro Moay.is) ™ 32 OK, IIK

® [TpogeccHoHaIBLHO OPHEHTHPOBAHHOE COJIEPKAHHUE JUIs 0A30BOT0 YPOBHS U3YYEHHUS AUCLHUILIMHBL «PH3HKay» C paCIIMPEHHBIM H3YIEeHHEM OTACIBHBIX Pa3/e/ioB, HMEIOIUX Hauboee
BaXHOE 3HAYCHHUE JIJISI ITOCIIEIYIONIETO H3YIeHUS 00menpodecCHOHANIBHBIX TUCIUIUIAH U MpodeccrnoranbHbIX Moayined @I'OC CIIO, MoxeT ObITh IPECTaBICHO B IBYX BapHaHTAX:
B BHJIE NIPUKJIAHOTO MOAYJIS, HETIOCPEACTBEHHO HAIPABJICHHOTO Ha (hopMUpoBaHHUE OJHON Wi OoJiee MpodeCcCHOHANBHBIX KOMIIETEHIINH, KaK MPaBHJIO, CBA3aHHBIX C OIyYeHHUEM
MIPAKTUIECKUX HABBIKOB, WM B BHJE MPO(ECCHOHAIFHO OPUEHTHPOBAHHOTO COMEPKAHNS, HAIPABICHHOTO HA YIIIyOJIeHHOE U3yUeHHE TeM paszielia, pelieHre OObIIero KOJMIecTBa
MIPAKTUYIECKUX 3a/1a4, K€HICOB ¥ BHIIOIHEHHE JOMOJHUTENBHBIX JJAOOpaTOPHBIX PadOT, MHTETPUPOBAHHBIX C KOHKPETHOH 00ImIenpodeccnoHaIbHON AUCITUTLTHHOM.

* B pamkax Kypca MOTYT ObITh IPOBE/ICHBI MHTETPUPOBAHHBIE 3aHATHS C yIETOM COJIEP KAaTEIbHBIX MEKIPEIMETHBIX CBSI3€H 110 BYM U Oonee 0011e006pa3oBaTeNbHBIM JUCIUITIIHHAM:
- Maremaruka: pelieHne CHCTEMbl YpaBHEHHH, JIMHelHas (QyHKuus, napadona, runepbosia, UX rpadMKu U CBOWCTBA, TPUTOHOMETpHUYECKHE (PYHKIUM: CUHYC, KOCUHYC, TaHI'€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPhl M UX MPOEKLUUH Ha OCH KOOPJAUHAT, CIOXKEHHE BEKTOPOB, PEIIEHHE CUCTEMbl YPAaBHEHMM, IPOU3BOJHBIC
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IIpome:kyTounasi arrectamus (DK3aMeH)
Bcero: 144

3JeMEHTapHBIX (GYHKINH, TPU3HAKH NOJ00MS TPEYTrOIBHIKOB, ONIPEe/ICHIEe TUTOIAAN IUTOCKIX GHUryp 1 00beMa Tell.

- Bronorus: Mexanndeckoe IBMKEHNE B )KUBOH pupoae, Auddysus, ocMoc, TemI000MeH )KUBBIX OPraHU3MOB (BHUIBI TEIUIONIEPEIauH, TEINIOBOE PABHOBECHE), SIIEKTPHUECKHUE SIBICHHS
B )KMBOH mnmpupone, KoebaTepHbIe JABHUXCHHUA B JKUBOM IIpupoac, ONITUIYCCKUC SABJICHUA B JKUBOH mpuponae, )ICI\;ICTBI/IG paguanyu Ha XUBBIEC OPTaHU3MBI.

- XUMHUA: JUCKPETHOC CTPOCHHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJICKYJI, MOJIb BEIIECTBA, MOJISIpHAsA Macca, TCIIJIOBBIC CBOMCTBa TBEPABIX TCII, )KPI}IKOCT@ﬁ 1 Ta30B, DJICKTPUICCKHUC
CBOICTBa MECTAJUIOB, DJJICKTPOJIUTHYCCKAd JUCCOHAlUA, TrajlbBaHWKaA, KPUCTAJUIMYECKAsA CTPYKTypa TBEPAbIX TEJII, MEXAHU3MBI O6pa3OBaHI/IH KpI/ICTaHHI/I‘ICCKOﬁ PEHICTKH,
CIIEKTPAJIbHBIN aHAIN3.

- I'eorpadus: BIaXHOCTH BO3IyXa, BETPBI, 0apoOMETp, TEPMOMETpP, MATHHUTHBIC TOJIOCA 3eMJIM, 3QJIC)KM MArHUTHBIX Pyl, (OTOCHEMKAa 3eMHOW TOBEPXHOCTH, MPEICKA3aHUC
3eMJICTPSICEHU.
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3. Ycaosus peaju3aumu NPOrpaMMsl o0meo0pa3zoBaTebHOM
TUCHUTITTHHBI

3.1 TpeGoBanuss K MHHHMAJBLHOMY MAaTepHAIbLHO-TEXHUYECKOMY
o0ecneyeHun 1o
B cootBerctBuu ¢ tpeboBanusiMu GPI'OC COO k maTepHallbHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a3oBblii ypoBeHb Kypca (M3UMKH HA YPOBHE
cpemHero obmero o0pa3oBaHMs JOJDKEH M3ydaThCsl B YCIOBHIX KaOuHeTa (hU3UKA
WM B YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukina. B kabunere Qu3MKKM JODKHO OBITH HEOOXOAUMMOE JIabopaTOpHOE
o0opyZoBaHWE i1 BBIMOJHEHUS YKa3aHHBIX B TMporpamMmMe 10 (U3uKe
MPaKTUYECKUX PabOT U JEMOHCTpAllMOHHOE 00OpyJoBaHUE. J[eMOHCTpalMoOHHOE
obopynoBanue (OpMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHHUMAaJIbHOU
JIOCTAaTOYHOCTH U OOECIEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B MpOTpaMMe IO
bu3MKe KITIOYEBBIX JEMOHCTpPALUNA JJIS HUCCIENOBAHUS W3YyYaeMbIX SIBICHUUA U
MPOIIECCOB, SMIHUPUYSCKUX H (YHIAMCHTAIBHBIX 3aKOHOB, WX TEXHHYECKHX
npumeHeHui. JlaboparopHoe o0opyaoBaHHe AJis TaOOPATOPHBIX U MPAKTHUYECKUX
paboT (opMupyeTcs B BUJE TEMaTHUECKUX KOMIUIEKTOB U 0OecrnedyrBaeTcsl B
pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHu4ecKue KOMIUICKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOKHBI OBITh TOCTPOSHBI HAa KOMILUICKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJIEC TU(PPOBBIX TaOOpaTOPHUH.
O6opynoBanue yueOHOTO KaOMHeTa:
- TOCAI0YHBIE MECTa IO KOJMYECTBY 00YUarOIINXCS;
- pabodee MeCTO Iperno1aBaTes;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUICKT JIEKTPOHHBIX BUIEOMATEPHAIIOB;
- 3aJaHUS TS IPOBEPOYHBIX PaboT;
- Npo¢eCCUOHANTBHO OPUEHTUPOBAHHBIE 3aJaHUS;
- MaTepuajbl SK3aMeHa.

TexHuueckue cpeacTra 00yyeHus:
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- IEPCOHABHBIA KOMITHIOTEP C JTUIIEH3MOHHBIM TPOTPAMMHBIM 00ECTICUCHHEM;

- IPOEKTOP C IKPAHOM.

- 3anpl  (OMONMMOTEKa, YWUTAIBHBIM 3a1 C BBIXOJIOM B HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHYIO ceTh HTEepHET)

[TpumepHbIi NTepedeHb IEMOHCTPAIIMOHHOTO U Ja00paTOpHOTo 000pyAOBaHUS:

1. [udporas madboparopus o GuU3MKe I IpEeroaaBaTers;
2 [Mudposas nabopaTopus 1Mo Gu3MKe 7151 00yIAFOIIETOCS;
3 Bechl TexHHueckue ¢ pa3HOBECaMu;

4. Komrmekt 11t 1abopaTOpHOTro MPakTUKyMa MO ONTHKE;

5 Kommekt 1t 1abopaToOpHOTro MpakTUKyMa IO MEXAHHUKE;

6. KomrekT asist 1abopaToOpHOTo MpakTUKyMa M0 MOJIEKYJISIpHOU (hU3uKe

U TCPMOANHAMUKH

7. Kommnekt ans 1abopaTopHOro mMpakTUKyMa MO 3JIEKTPUUECTBY (C
TeHEePaToOpPOM);
8. KoMmriekt miis m3ydeHus: BO30OHOBIISIEMBIX HCTOYHHKOB SHEPTIHH

(COmTHEYHOW, BETPOBOM DJHEPrHH, OMO-, MEXAaHMUECKOW M TEPMOIICKTPUUECKON

HYHEPreTUKH );
Q. AmniepmeTp J1abopaTOpHbIH;
10. BonbT™meTp 1abopaTopHbIi;
11. Konopumerp ¢ HabopoM KamopUMETPUUECKUX TEJT;
12. TepmomeTp 1a00paTOPHBI;
13. KoMmmuiekT st W3y4eHHsl OCHOB MEXaHWKH, ITHEBMATUKH U

BO300HOBIIEMBIX HCTOYHUKOB 9HCPIruu;

14. bapomeTp-anepounn;

15. biiok nuTaHus peryaupyemslii;

16. Beb-kamepa Ha OJIBUIKHOM IITATHUBE;

17, Buneoxamepa a1 paboThl ¢ ONTHYECKUMU TpUOOpaMu;
18. ["'enepaTop 3ByKOBOM;

19. ['urpometp (ICUXpOMETP);
20. ['py3 HaOOpHBIIL;
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
SABJICHUAM,
46.
47.
48,
49.

JIlnHaMOMeTp IEMOHCTPALIMOHHBIM;

KomrIiekT nocyapl IEMOHCTPALIMOHHOM C TPUHAIIICKHOCTSIMU;
MaHoMeTp KUJIKOCTHON JEMOHCTPAIMOHHBIN;

Metp 1eMOHCTpallMOHHBIM;

Mukpockon JEMOHCTPALIMOHHBIM;

Hacoc Bakyymub1ii KoMoBCKOTrO;

CToaHK o bEMHBIN;

[lITaTuB IEMOHCTPAIMOHHBIN (DU3NUSCKUI;

DIIEKTPOIUINTKA;

Habop neMOHCTpaIlMOHHBIN 0 MEXaHUUECKUM SIBJIICHUSIM;
Habop 1eMOHCTpaliMOHHBIN MO JUHAMHUKE BPaIllaTeIbHOTO JIBHKEHUS,
Habop neMOHCTpallMOHHBIN 10 MEXaHUYECKUM KOJICOaHUSIM;
Habop neMOHCTpallMOHHBIN BOJHOBBIX SIBJICHUH;

Benepko Apxumena;

Mastauk MakcBenna;

HaGop ten paBHOro 00beMa;

HaGop Ten paBHOI Macch;

[Tpubop nnst AeMoHcTpau aTMOCHEPHOTO TABIICHNUS;
[Tpu3ma, HAKJIOHSIOIIASICS C OTBECOM;

Pbluar neMoHCTpalMOHHBIT;

Cocynpl coobmmaronmecs;

CrakaH OTJIMBHOM IEMOHCTPALIMOHHBII;

TpyOka HeroToHa;

[Tap ITackans;

HaGop neMOHCTpalMOHHBINA MO MOJEKYJISIPHONH (PU3HKE U TEIJIOBBIM

Habop neMOHCTpallMOHHBIH 10 ra30BbIM 3aKOHAM;
Habop kanuiisipos;
TpyOka it IeMOHCTpAIK KOHBEKIIMH B KUIKOCTH;

]_[I/IJ'II/IHI[pBI CBHHIOBBIC CO CTPYTOM;
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50.
51.
52,
53.
54,
55.

[Tap ¢ kompLOM;

BBICOKOBOJIBTHBINM HCTOYHUK;
['enepatop Ban-ne-I'paada;
Jlo3umerp;

KamepToHbI Ha pE30HAHCHBIX AIIUKAX;

KomruiekT npruGopoB ¥ MpUHAJICKHOCTEHN SIS IEMOHCTPAIIUA CBONCTB

SJICKTPOMArHUTHBIX BOJIH,

56.

Kowmmekt HpI/I60p0B AL U3YUYCHHA IIPUHOUIIOB pPaauoIIprcMa

U paJluonepeayu;

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,

Kommuiekt mpoBoaoB;

Maraut 1yrooopasHblii;

MarauT nosocoBoil AEMOHCTPAIMOHHBIN;

Marmmuna snektpodopHasi;

MasTHHK IEKTPOCTATUYECKUN;

Habop no n3yueHno MarHuTHOTO MOJisi 3eMJIH;

Habop neMoHCTpallMOHHBIN 110 MATHUTHOMY TTOJTIO KOJIBIIEBBIX TOKOB;
Habop 1eMOHCTpallMOHHBIH 110 TTOTYIIPOBOJHUKAM;

Habop aeMoHCTpaIllMOHHBIH 110 TOCTOSSHHOMY TOKY;

Habop neMOHCTpallMOHHBIH 10 JIEKTPUIECKOMY TOKY B BAKYYME;
Habop 1eMOHCTpallMOHHBIN MO 3JEKTPOANHAMUKE;

HabGop m1st ieMoHCTpan MarHuTHBIX TIOJICH;

HaGop nmsa neMoHcTpanuu dAeKTPUIECKUX TOJICH;
Tpancpopmarop yueOHbIH;

[Tamouka cTekJIsIHHAS,

[Tanouka 300HUTOBAS;

[Tpu6op Jlenma;

Ctpenku MarHUTHBIE Ha IITATUBAX;

CynTaH 3JIeKTpOCTAaTUYECKHIL;

[IITaTuBBI N30TUPYIOLIKE;

DNEeKTPOMArHuT pa30opHBIi;
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78. Habop aeMOHCTpalMOHHBIN 110 T€OMETPUYECKON ONTHKE;

79. Habop neMOHCTpallMOHHBIN 110 BOJIHOBOM OITHKE;

80. CriekTpocKoIl ABYXTPYOHBIH;

81. Habop criekTpanbHbIX TPYOOK ¢ HCTOYHHUKOM MUTAHUS;

82. VYcranoBka s uzydeHnus potodpdexra;

83. HaGop neMoHCTpanimoHHbIN Mo octosiHHoM [1naHka;

84. KoMImiekT HarIsiiHbIX TOCOOUIA )11 TOCTOSTHHOTO MCTIOIh30BaHNS,
85. Komriekt nmoptpeToB 1ii1st opopMiieHUs1 KaOUHETa;

86. KoMruiekT AeMOHCTpalMOHHbBIX Y4E€OHBIX TaOuIl.

[IpuMepHBIi IepedYeHb JEMOHCTPAIMOHHOIO U J1a00paTOpHOTro 000PY10BaHUS
HOCUT PEKOMEHIATENbHBIN XapakTep.

[Ipu HanmMUMM HEOOXOAMMOTO 00OPYIOBAHUS 3aHATHS IO (PU3UKE B HEKOTOPBIX
cllydasX MOTYT IPOBOJMUTHCS B HMMEIOIIMXCS B OOpa3oBaTENbHOW OpraHu3aluu
MaCTEPCKUX WA JTabOpaTOpHsX.

3.2 UndopManmnoHHoe odecnieyeHue 00yueHust

Jist  peanuzanMud  MPOrpaMMbl  JTUCHMIUIMHBI ~ OMONMMOTEYHBIM  (OHJ
o0Opa3oBaTeIbLHON OpraHu3aluu JIOJDKEH HWMETh IEeYaTHbIC W/WUU DJICKTPOHHbBIC
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
HAJIMYUM), JOMYLIEHHbIE K MCIOJb30BAaHUIO MPHU peajn3aluu 00pa3oBaTeIbHbBIX
porpamMMm cpenHero npoecCuoHaIbHOrO OO0pa3oBaHHUsA, pealn3yeMbIX Ha 0Oasze
OCHOBHOTO 0011ero o6pazopanus ’,

[Ipn peanuzanu MPOrpaMMbl JUCIHUIUIUHBI BO3MOXKHO HCIOJIB30BaHUE
AIIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K WCIOJIB30BaHUIO TIPU

peanu3anuy 00pa3oBaTeIbHBIX IPOIPAMM CPEAHEro obmero oopazopanus L,

10 TIpuka3 MunucrepctBa npocseienns Poccuiickoit ®enepamuu ot 5 Hos6ps 2024 r. N 769 «O6 yTBepkaeHUM
(enepanbHOTO NEpeyHs y4eOHUKOB, JOMYIIEHHBIX K HCIOIb30BaHHUIO ITPY PEaTU3alMK MMEIOIINX IOCyJapCTBEHHYTO
aKKpeIUTaunio o0pa3oBaTeNbHBIX IPOTpaMM HayajJbHOTO OOILIEro, OCHOBHOTO OOIIEro, CpexHero oomero
00pa3oBaHys OpraHNU3alMsIMH, OCYIIECTBISIONIMMHU 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBIICHUH IPEICIIEHOTO
CpOKa HMCTIOBh30BaHUS WCKIIOYCHHBIX YUYCOHHKOB M Pa3pabOTaHHBIX B KOMIUIEKTE C HUMH YUE€OHBIX MOCOOHil» (B
aKkTyaJIbHOH penakinu). CchbUIKa Ha YKa3aHHBIN Mprka3 akTyansHa Ha 20.02.2025 1.

11 Mpuka3 MunncrepcTsa npocsenienus Poccuiickoit @enepamnm ot 18 nrons 2024 r. N 499 "O6 yTBep:KaeHHH
(emepampHOTO TIEpPEeUYHS 3JCKTPOHHBIX O0OPa30BATENBHBIX PECYPCOB, NOMYMICHHBIX K HCIONB30BAHAIO MPH
peanu3ali HWMEIOMNX TOCYAapCTBEHHYIO AaKKpEAWTAIlMI0 O00pa30BaTEeNBHBIX IMPOrpaMM Ha4daJlbHOTO O0OIIero,
OCHOBHOTO 00IIIero, cpeaHero obmero ooOpasoBaHus» (B akTyaldbHOW penakiyu). CchUlka Ha YKa3aHHBIN MPUKa3
aktyanbHa Ha 20.02.2025 r.
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4. KoHTpPoJIb W OLEHKa PpPe3yJbTAaTOB OCBOCHHUSI 0011e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

Kontpoib uW omeHka pe3yJbTaTOB OCBOCHMS 00I1€00pa3oBaTeIbHON

AUCHUIIIMHBI pACKPBIBAIOTCA 4CPE3 AUCHUINIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opmupoBaHue OOMMX U MPOohecCHOHATBHBIX KOMIIETEHLIUNA MO pasjenam u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Konx n naumenoBanme
(hopMupyeMbIX KOMIIETEH UM

Pasznen/Tema

TH OleHOYHBIX
MeponpUusITHIA

OK 01. BeiOupatsb crocoObl peeHus]|
3anay npoeCCUOHATBLHOM]
NesITeIbHOCTH MPUMEHUTEITHHO
K Pa3JIMYHBIM KOHTEKCTaM

Paznen 2. Temsr 2.1., 2.2., 2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Tems1 4.1.,4.2., 4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1

Pazgen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

o/ct?

OK 02. Mcnonb30BaTh COBPEMEHHbIE
CpelcTBa MOUCKA, aHAIIU3a

1 MHTEpIpeTai HHPOpMaIUu

M MHPOPMAIMOHHBIE  TEXHOJOTHUU
TSt BBITIOJIHEHU S 3a/1ay
npodecCHOHANBHOM NesTeNbHOCTH

Pasnen 2. Temn1 2.1., 2.2., 2.3.
Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Tems1 4.1.,4.2.,4.3

Pasnmen 5. Temer 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1
Pasgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8.

ITo/c

OK 03.
M peaJu30BbIBATH

IInanupoBars|
coOCTBEHHOE

Pasgen 1. Tema 1.1

Pasnmen 3. Temsr 3.1., 3.2, 3.3.

B3aUMOJCHCTBOBATh n
B KOJJICKTUBC U KOMaH/IC

paboTtarh

npodeccuonanbHoe W smuHocTHOE Pasznen 4. Temer 4.1.,4.2., 4.3
pa3BuTHe, npeanpuHuMarenbekyto| Pasmen 8 Tema 8.1

e TeNIbHOCTD ITo/c

B npodeccnoHanbHOM coepe,

MCII0JIb30BATh 3HaHUS

Mo  MNpaBoBOM W (UHAHCOBOH

rPaMOTHOCTH B pa3IMYHBIX

PKIH3HEHHBIX CHTYaIUsX

OK 04. OddextuBHO| Pasznen 2. Temsr 2.1.,2.2., 2.3.

Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Pasnen 6 Tema 6.1
Pasznen 7. Temn1 7.1, 7.2, 7.3
ITo/c

OK 05.

OcCylecTBIATh  YCTHYIO

Paznen 1.

YCTHBIH OIIPOC;
(GpOHTATBHBIAOIIPOC;
HaOIro1eHNe

3a BBITIOJTHEHUEM
1abopaTopHbIX paboT;
npakTU4Yeckue padoTh]
(peenue
KayeCTBEHHBIX

U pacyeTHBIX 3a/1ay4);
TECTUPOBAHHUE;
pelIeHne Keic-3a1ay;
BEIIIOJIHEHHE 3aaHUN
IIPOMEKYTOYHON
aTTecTaluu

2 TIpodeccMonaibHO OpHEHTHPOBAHHOE COJIEPKAHME (COEPHKKAHME TTPHKIIAIHOTO MOIYJIs).
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M [HUCbMEHHYI0  KOMMYHHUKAILIUIO
Ha rocyJapCTBEHHOM SI3BIKE
Poccuiickoit @enepaiuu ¢ y4eToM
0COOEHHOCTEH COLIMAJIBLHOTO
1 KyJIbTYpPHOTO KOHTEKCTa

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2, 3.3.

Pasnen 4. Tems1 4.1.,4.2., 4.3

Pasznen 5. Temnr 5.1.,5.2., 5.3.

Paznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c

OK 07. CopnelicTBOBaTh COXpPaHEHUIO|

Paznen 2. Temnr 2.1., 2.2., 2.3.

OKpYXKaroIIen cpensL| Pasznen 3. Temsr 3.1., 3.2., 3.3.
pECypcocOEpeKCHHUIO, npuMeHAts| Pasnen 4. Temnr 4.1.,4.2., 4.3
3HaHus 00 u3MeHeHuH Kiumara, Pasnmen 5. Tems! 5.1.,5.2.,5.3.
[IPUHITUTIBI oepexxuBoro| Pasaen 7. Temsr 7.1, 7.2, 7.3
MIPOU3BOICTBA, s dextuHo| Paznen 8§ Tema 8.1
MercTBOBATh B ype3Bbryaitabix| [1o/c
CUTYaIUIX

IK... ITo/c
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