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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YUYEFHOU
JUCHUIIIMHBI «PU3UKA»

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH mnpogeccHOHAIbHOI
o0pa3oBaTeIbHOM MPOrpaMMbI:

[Iporpamma JTUCITUTUTUHBI SIBJISIETCS YacThIO OCHOBHOM
npodeccronanbHoil oOpaszoBarenbHoil mporpammbl  CIIO, peanusyemoii Ha 0a3e
OCHOBHOTO 00IIIer0 00pa30BaHMsl, U BXOJUT B 00I1€00pa30BaTEIbHBINA ITUKII y4eOHOTO
IiaHa.

Pabouass mporpamma y4eOHON IUCHMIUIMHBI pa3paboTaHa Ha OCHOBE
denepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro O0OIIero
oOpa3oBaHMs U MPUMEPHON OCHOBHOM 00pa30BAaTENbHOM MPOTPaMMBI, OJO0OPEHO Ha
3aceqanuu [lemarornueckoro cosera ®I'bOY IO UPIIO npotokomom Ne6/2025 ot
«18» anpens 2025 rona.

1.2. lean u nJIaHMpyeMble pe3yJibTAThl 0CBOECHHS TN CHUILTUHBI

1.2.1. Heau 1uCHMIJIMHBI:

Conepkanue  mporpaMmbl  00I1IeoOpa3zoBaTesibHOM  nucHUIUIMHBL — Dusuka
HaIlpaBJIEHO HA JOCTH)KEHHE CIEAYIOIIMX LEei:

* (QopMHpOBaHME UWHTEpeca M CTPEMJICHUS OOYyYalolUXCsi K HayYHOMY
M3YYEHUIO MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

*  pa3BUTHE NPEICTABICHUNA O HAYYHOM METO]IE€ TO3HAHUS

1 (OpPMHUPOBAHUE UCCIIEA0BATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SBJICHUSIM;

* (opMHpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK PE3yJIbTaTa M3Y4EHUS OCHOB
CTPOEHHUS MAaTepUU U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

* (dopMUpOBaHHE YMEHUUN OOBICHATH SBJICHUSI C UCIOJIb30BAHUEM (PU3MUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

* (QopMHpOBaHME TPEACTABICHUA O poiH (PU3MKU I PA3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TuX 1eieid 00ecrneurnBaeTcsl peleHueM CIIEeIyIOIUX 3a1au

B IIpoliecce U3yueHus Kypca (PU3MKU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

* NpUOOpPETEeHHE CUCTEMBbI 3HAHUU 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIKOYAS MEXAHHUKY, MOJICKYJSAPHYIO (DU3HKY, AJNEKTPOJIUHAMHUKY,
KBaHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

* (opMHpOBaHUE YMEHUI IPUMEHSTh TEOPETUUECKUE 3HAHUS

JUTsl OOBSICHEHUST (PU3NYECKUX SIBJICHUI B IPUPOAE W JIJIsl MPUHATUS TPAKTUUYECKUX
pELIEHNN B TOBCEAHEBHOM KU3HU;

*  OCBOEGHHUE CIOCOOOB peLICHUs PA3IMYHBIX 33/1a4 C ABHO 33JaHHOU (u3HUeCcKon
MOJIENIbIO, 3ajad, IMOAPa3yMEBAIOUIUX CAaMOCTOSATEILHOE CO3/aHue (PU3HUYECKOU
MOJIeJIM, COOTBETCTBYIOILIEH YCIOBUSIM 3a1a4H;

* [OHMMaHHE (PU3MYECKHMX OCHOB U NPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLECCOB, MX BIUSIHUS HA OKPYKAIOIIYIO CPENY;



*  OBJAJICHHUE METOJaMH CAMOCTOSATEIHHOTO TUTAHUPOBAHHUS

U TpoBeneHUsT (PU3UYECKHX OKCIEPUMEHTOB, aHalu3a © HWHTEPIpPETalun
UHPOPMAITUH, OIIPEICTICHHUS JOCTOBEPHOCTH IMOTYICHHOTO Pe3yiIbTaTa;

* CO3JaHHWE YCJIOBUW JUIS Pa3BUTHUS YMEHHHA TMPOEKTHO-HCCIIECIOBATEILCKOM,
TBOPYECKOU JIEATEITHHOCTH.

OcobenHocms  popmuposanusi COB0OKYRHOCMU 3A0ay U3VYEHUs @QUIUKU O
cucmemvl  cpeOHe20  NPOecCUOHANbHO20 — 00pA308aHUsl  3AKIOYAemcs 8
HeoOX00UMOCmU peanu3ayuu npoGecCuoOHAIbHOU HANPABIEHHOCTIU PeulaemblX 3a0ay,
yuéma ocobenrnocmell cghepvl desmenbHOCmuU OYOVWUX CREYUATTUCTOSB.

Ilpoepamma no  usuxe npedocmasisem BO3MONCHOCMb Ol peanu3ayuu
PA3UYHBIX MEeMOOUYeCKUX NOOX0008 K Op2aHu3ayuu ooydeHnus @usuxe npu ycio8uu
CcoXpaneHus 0053ameibHOl YaACMU COOEPHCAHUSL KYPCA.

Ilpenoodasamenvy  enpase  camoCmosmenbHo  8blOUPAMb  POPMY  U3VHEHUs.
mamepuana: J1eKyus, OeMOHCMpayus IKCNEPUMEHmA, NnpaKkmuyeckas paboma,
NPAKMUKYM N0 pewenuio 3a0ay u np., a makice no ceoemy YCMOMpeHuo nposooum
O0eMOHCMPAYUOHHbIE U 1ADOpamopHble  pabomvl ¢ YUEMOM — UMEOWe20C s
obopyoosanusi  (onpeoensimv  NPOOONAHCUMENbHOCHb  1AOOPAMOpHO20 UL
NPAKMUYECKO20 3aHAMUSL, OONOJHAMb €20 Opyeumu euoamu pabom: usyueHue
meopemuyecko20 Mamepuad, peweHue 3a0ad, paboma ¢ MmexHUuecKum meKcmoM,
mecmupoganue u np.)

Ilpenooasamenvy ~ camocmosamenvho  onpeoensem — NOCIEO008AMENbLHOCTb
uzyyeHuss U 00veM UaAco8, OMBOOUMbIL HA U3VUEHUe OMOENbHbIX MmeM, 8bloupaem
memMamuxy npopeccUoOHAIbHO OPUEHMUPOBAHHO20 COOEPIHCAHUS  OUCYUNTUHBL 8
3asucumocmu  om  cneyugpuku  Oyoywer  npogeccuoHaibHou  0essmeabHOCmu
00YUaAIOUUXCAL.



1.2.2. I[lananupyemblie  pe3yJibTATHI OCBOCHHUS 0011e00pa3oBaTeIbHOI
aucuuILIuHbI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue komnerenunu (Hayee — OK) u npodeccroHabHbIE KOMIIETCHITUH (fajee —
[IK) &®I'OC CIIO B COOTHECEHHWHM C JIMYHOCTHBIMHU, METAMpPEAMETHBIMU U
npeAMETHBIMUA  pe3yJibTaraMu  o0yueHuss ©Oa3zoBoro ypoBHS (mamee — [IPO)
dI'OC COO npencraBieHbl B TaOJIUIIE:



Koa u
HAHMEHOBaHHE
GopMupyembIx
KOMIIeTeHIN i

HJ'[aHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUSA NIPOrpaMMbl IO TUCHHUIIJINHE

Oﬁmue1

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01. Beibupatp
CIOCOOBI PeIICHUs
3aaaq
npodeccHnoHATEHOM
AEATeLHOCTH
PUMEHUTEIBHO
K Pa3IHM4YHbIM
KOHTEKCTaM

JIngHOCTHBIE pe3ynbTaThl JOJKHBI OTPaKaTh B YaCTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTh K
MacTepCTBa, TPYIOII00uE;

- TOTOBHOCTh K aKTUBHOH
TEXHOJIOTHYECKOM W COIIMAJIBbHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTD WHULIUAPOBATh, MJIaHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTh;

- WHTEpeC K pasnu4HbIM chepam mnpodeccHoHATBHON
JIEATEIIHbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30OBaHHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HMU.

MeTtanpeaMeTHbIE pe3yNbTaThl IOJKHBI OTPAKAaTh:

OBnaznenue YHHUBEpPCATbHBIMU y4eOHBIMU
MMO3HABATENbHBIMH AEHCTBUSIMH:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

CaMOCTOSITEIILHO (POPMYJUPOBATh U aAKTyaIHM3UPOBATH
mpo0JieMy, pacCMaTpUBATh €€ BCECTOPOHHE; YCTaHABIUBATH
CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUS NJISl CPaBHEHMS,
Kknaccupukaud M 0000IIEHHUs; ONpeAeNsiTh  I[elu
NeSTeNbHOCTH, 3a/laBaTh TMapaMeTpbl W KPUTEPUH HUX
JOCTUKCHWS; BBISBIISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS
B pacCMaTPUBAEMBIX SIBJICHUSX,; BHOCHTh KOPPEKTHBHI B
NEeSATENIbHOCTh, OIEHUBAaTh COOTBETCTBHE PE3YJbTAaTOB

OCO3HAaHUC OCHHOCTHU

Tpyay,

JACATCIIBHOCTH

ITP6 1. ChopmupoBaHHOCTHh TPEACTABICHUN O POJIU
u Mecte (PU3MKM U acTPOHOMHUHU B COBPEMEHHOH HAy4YHOUH
KapTHHE MHpa, O CHUCTeMOoOpasyromeld poinu (U3MKH B
pa3BUTUU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAAE POCCHUUCKUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAyKH;
NOHUMaHHE  (U3NYECKOM  CYIIHOCTH  HaOIH0AaeMBbIX
SIBJICHUH MUKPOMHPA, MAaKpOMHUPa U MEraMupa; OHUMaHHE
pOJIM ACTPOHOMMH B IIPAKTUYECKON JEATEIbHOCTH YEI0BEKA
U JlajbHEHIIeM HAay4YHO-TEXHUYECKOM pPAa3BUTUH, POJIHU
¢buzukn
B (GOpMHpPOBaHHU  Kpyrozopa U  (yHKIHMOHAIbHON
IPaMOTHOCTH Y€JI0BEKa JUUIS PELICHMs] PAKTUYECKUX 3a/1ay;

ITP6 2. CdopMHpPOBAaHHOCTh YMEHHUH pacro3HaBaTh
¢usnyeckue sBieHUs (MpoLecchl) M OOBACHATH UX Ha
OCHOBE  M3YYECHHBIX  3aKOHOB: paBHOMEpPHOE  H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
MajieHue TeJsl, JBWKEHUE 110 OKPYKHOCTH, HHEpIus,
B3aUMO/IeIiCTBHE Tell, KoJlebaTeIbHOE JIBUKEHNE, PE30HAHC,
BOJIHOBOE JBMKeHHE; U (Dy3usi, OPOYHOBCKOE JBUKEHHUE,
CTPOEHHUE XKUJIKOCTeW M TBEpIBIX TeJl, U3MEHEHHEe oObema
TEJ MPU HarpeBaHuu (OXJIaKJIEHHUH), TEIUIOBOE pPaBHOBECHE,
WCIIApEHNe, KOHJICHCALMs, IUIABJICHHUE, KPUCTaJUIM3aLus,
KUIIEHUE,  BIAXHOCTh  BO31yXa, CBA3b  CpeAHeH

! O6ume pesynbraThl COPMYIHPOBAHBI B COOTBETCTBHHM C JIMYHOCTHBIMH ¥ MeTampeaMeTHbIMH pesyiabratamiu ®IOC COO, B (OPMHPOBAHHH KOTOPHIX Y4aCTBYET
obmeo0Opa3oBaTenbHas AUCIUTUINHA.

2 JIMCHHTLIHHAPHBIE PE3yIbTaThl CHOPMYIIMPOBAHEI M IPOHYMEPOBAHEI B COOTBETCTBUH C TPEOOBAHMUAMH K IPEIMETHBIM pesyabratam 6azosoro yposas (ITPG) ®TOC COO (IIpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 r.).




[EsIM, OIEHUBATh PUCKH TOCICACTBUN JEATEIHHOCTH;
pa3BUBaTh KPEATUBHOE  MBIIUICHUE TIPH  PEIICHUU
YKU3HEHHBIX TIPOOJIEM;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIAQJETh HaBbIKAMHU Y4YeOHO-HCCIICIOBATEIBCKON U

HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH PaspCICHUA
pooem;

- BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBs3U u
aKTyaJU3UpOBaTh  3ajJady, BBIABHraTh THUIOTE3Y €€

pelIeHrs, HaXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
yYTBEPXKACHUIA, 3a]JaBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

- QaHAJIM3UPOBATH MOJIYYCHHBIE B XOJ€ PElICHUs 3a1a4u
pe3yiabTaThl, KPUTHYECKH OLIEHMBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMETh TNEPEHOCUTHb 3HAHUS B IO3HABATEIbHYIO U
MPAKTUYECKYIO YaCTH KU3HECSITeIbHOCTH;

- yMeTb HHTETPUPOBATH  3HAHUS
MpeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIE HJCH, MpeJyiaraTb OpUTUHATBHBIE
MOAXObI U PEIICHHUS;

- MPOSIBIIATH CIIOCOOHOCTh MX HCIOJB30BAaHUS B
MM03HABATEIBHON U COLUANBHOM MPAKTHUKE;

-IPOSIBJISITH ~ CIMIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOATEIILHOMY MTOUCKY METO/IOB penieHus
MPAaKTUUECKUX 3aJ1a4, MPUMEHEHUIO Pa3UYHbIX METOJ0B
TTO3HAHMS;

- CTaBUTh U (POPMYyIHUpPOBATH COOCTBEHHBIE 3a/Ja4d B
00pa3oBaTeNbHOMN JCSITEIIBHOCTU M JKU3HEHHBIX CUTYAIHSIX;
BBISIBIIATh ~ NPUYUHHO-CIEJACTBEHHbIE  CBS3M WM JUIA
JI0Ka3aTesIbCTBa CBOUX YTBEPXKIACHUH, 3a7aBaTh NapaMmeTpbl
U KPUTEPUH PEILICHUS aKTyalIu3upOoBaTh 3a/1a4y, BbIABUTATh
TUTIOTE3Y €€ PEeIeHUs, HaXOIUTh apTYMEHTHI;

nus3 Pa3HBIX

KMHETUYECKOM PHEPrUM TEIIOBOIO IBMKEHMSI MOJIEKYJ C
aOCOMIOTHOW TeMIlepaTypol, MOBBIIICHUWE [aBJICHUS Tras3a
IpU €ro HAarpeBaHMM B 3aKPBITOM COCYJAE, CBA3b MEXKIY
napaMeTpaMM ~ COCTOSIHMSI rasa B M30Ipolieccax;
JJeKTpU3alMsl TeJl, B3aUMOJICHCTBUE 3aps0B, HarpeBaHUeE
IIPOBOJHMKA C TOKOM, B3aMMOJEHCTBHE MAarHuTOB,
JEKTPOMAarHUTHasE MHAYKLHNS, AEMCTBME MarHUTHOTO IOJIS
Ha T[POBOJHMK C€ TOKOM M JBIDKYIIMHCA  3apsn,
JNEKTPOMArHUTHbIE KOJeOaHUs W BOJHBI, MPSIMOJIUHEIHOE
pacmpocTpaHeHHe CBeTa, OTpPaXKEHUe, IMPEIIOMIICHHE,
untepdepenusa, audpakuMs U - MONApU3ALUS  CBETa,
mucrepcusi cBera; GorosnekTpuueckuil 3pQexT, cBeToBOe
JIaBJICHUE, BO3HMKHOBEHME JIMHEHYAaTOro CHEKTpa aroma

BOJIOPO/IA, €CTCCTBCHHAS u HCKYCCTBEHHAs
PallOaKTUBHOCTb;

ITP6 3. BnaaeHue ocHOBOMOJIAralOmUMU (U3MYECKUMU
MTOHATHSIMH u BEJIMYMHAMH, XapaKTEPU3YIOLUUMU
¢u3nueckue mporecchl (CBSI3aHHBIMU C MEXaHHYEeCKHM
NIBIOKEHHEM, B3aWMMOJICHCTBHEM Tell, MEXaHW4YSCKUMU
KOJIeOAHUSIMU W BOJHAMHU;  ATOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM BEIIEeCTBa, TEMIOBEIMU MPOLECCAMU;

JJIEKTPUYECKUM M MarHUTHBIM TIOJISIMH, JJIEKTPUYECKUM
TOKOM, JJIEKTPOMATrHUTHBIMU KOJICOAHHUSIMH W BOJHAMU;
ONTUYECKUMHU  SBJICHUSIMM; KBAHTOBBIMH  SBIICHHSIMHU,
CTPOEHHEM aToOMa M aTOMHOTO s/ipa, paJuOaKTUBHOCTHIO);
BJIAJICHUE  OCHOBOMOJIAralOIMIMMUA  ACTPOHOMUYECKUMU
IMOHATUAMHU, IMO3BOJAIOIMIMMH XapaKTEPHU30BaTh IMPOLICCCHI,
MPOUCXOASAIIME Ha 3BE3/aX, B 3BE3JHBIX CHCTEMax, B
MEXTaJaKTUYeCKOW cpefie; IBUKEHHE HEOECHBIX Tel,
ABOJIIOLMIO 3Be311 U BeelneHHoid;

[IP6 4. BrnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU

1



- QHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUs 3a/1a4u
pe3yJIbTaThl, KPUTHUUYECKU OLIEHMBAThb WX JIOCTOBEPHOCTD,
MIPOTrHO3UPOBaTh HM3MEHEHHE B HOBBIX YCIIOBUSX; JaBaTh
OLICHKY HOBBIM CHUTYallUsiIM, OLICHHUBATh NPUOOPETEHHBIH
OTIBIT;

- pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBI C YYETOM
aHaJIM3a HMMEIOIUXCSI MAaTepUAIbHBIX U HEMaTepUallbHbIX
pecypcoB; CTaBUTHh MPOOJEMBI M 3aJaud, JOIYCKAroIlnue
aIbTepHATHUBHbBIC PELICHUS

n TeopusiMH (3akoH BcemupHoro tsarorenus, I, I1I m III
3akOHbl HBIOTOHA, 3aKOH COXpPaHEHUS MEXAHUYECKOU
SHEpPruU, 3aKOH COXPAHEHUS MMIYJIbCA, MPUHIUII
CyNepno3UuIuu CHII, MPUHLIMIT PaBHOMPABHOCTHU
MHEPLHATbHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHUID CTPOCHHS BEIIECTBA, TIa30BbIE
3aKOHBI, TEpPBBIH  3aKOH  TEPMOJUHAMHKH;  3aKOH
COXPAHEHUS BJIEKTPUUECKOTO 3apsaa, 3akoH KyioHa, 3aKoH
Oma s ywactka uenu, 3akoH Owma I TOJHOH
3JEKTpUYEeCKON uenu, 3akoH Jxoyns - JleHuma, 3akoH
3JEKTPOMArHUTHOW MHIYKLUHU, 3aKOH COXPaHEHUs YHEPTUH,
3aKOH TMPSMOJMHEMHOTO paclpOCTPAaHEHUs CBETa, 3aKOH
OTPaXXEHUsI CBETa, 3aKOH MPEJIOMJICHHUS CBETA; 3aKOH
COXPAHEHUS SHEPIrUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAHEHUS DJIEKTPUYECKOrO 3aps/ia, 3aKOH COXPaHECHUS
MacCOBOTO YMCIIA, IOCTYJIaThl bopa, 3aKOH painOaKTUBHOTO
pacmanga); yBEpEHHOE  HCIOJIb30BaHHE  3aKOHOB U
3aKOHOMEPHOCTEH TMpH aHanu3e (PU3NYECKUX SBICHUA U
MPOLIECCOB;

[IP6 6. Bnajgenwe OCHOBHBIMH METOJaMH HAyYHOTO
MO3HAHMS, UCTIOIB3YEMbIMU B (PU3UKE: TTPOBOJIUTH MPSMBIE
U KOCBEHHbIC M3MepeHUsl (PU3MUECKUX BEIHYWH, BBIOMpas
ONTHUMAJIBHBIA CIOCOO M3MEPEHUS U UCIOIB3YS U3BECTHHIC
METO/Ibl OLIEHKM TMOTPEIIHOCTEH HW3MEpPEeHUN, MNPOBOIUTH
UCCIIEJIOBAaHUE  3aBUCHUMOCTEH  (U3MYECKUX  BEJIUYUH
C WCIOJB30BAaHUEM TMPSMBIX H3MEPEHHUH, OOBSICHATH
MOJTyYEHHBIE PE3YJIbTAThI, UCIOIB3Ys (PU3UUECKHE TECOPHUH,
3aKOHBI U TIOHSATHUS, U JCJIaTh BBIBOJIBI; COOIOAATH MpaBUiIa
6€e30macHoro Tpyna
MpU TPOBEICHUU WCCIEAOBaHUNH B paMKkax Yy4eOHOTO
JKCIEPUMEHTA u y4eOHO-HCCIIeI0BATENIbCKON
eI TEIIHOCTH c HCIIOJIL30BaHUEM i poBBIX




M3MEPUTEITBHBIX YCTPOKCTB u 71a00paTOPHOTO
00opymOBaHUs; c(OPMHUPOBAHHOCTh  TMPEACTABICHUI
0 METOJAX MOJIY4YEHHs] HayYHBIX aCTPOHOMUYECKUX 3HAHUM;

I[IP6 7. CdopMHpOBAaHHOCT, YMEHHS  peliaTh
pacueTHbIE 3a/1a4 C SIBHO 33JJaHHOM (pU3MUECKON MOJEIIbIO,
UCTIONB3YS ¢buznyeckue 3aKOHBI
W TpPUHLUIBI;, HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud
BbIOMPATh (PU3MUECKYI0O MOJENb, BBIACHATH (U3NYECKHE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ pEeLICHus,
OPOBOJUTH  pacuyeTbl M OLEHHMBAaTh  PEaIbHOCTh
HOJYYEHHOr0 3HauyeHus (pu3nyecKol BETUYMHBI; peIIaTh
Ka4eCTBEHHbIE 3ajJauu, BbICTpauBas JIOTHYECKU
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYKIAEHUN C ONOPOM Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYECKUE
SIBIICHHUSI

OK 02.
Hcnonb3oBars
COBPEMEHHBIE CPENICTBA
IIOMCKA, aHaIN3a
U UHTEpIIpeTalun
uH(popManun
1 UHPOpPMAIIMOHHbIE
TEXHOJIOTUU

JUISI BBITIOJTHEHUS
3a1a4
npo¢eCcCuOHAIBHON
NesITeNIbHOCTH

JIMuyHOCTHBIE PE3yNbTaThl JAOJDKHBI OTPakaTh B YacCTH
LIEHHOCTH HAyYHOT'O TO3HAHMSL:

- c(OpPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH W OOINECTBEHHOH TMpPaKTHKH, OCHOBAaHHOTO Ha
IUaore KyibTyp, CIHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B TIOJIUKYJIBTYPHOM MHUDE;

- COBEpILEHCTBOBAaHHE S3BIKOBOM M YHTATENIbCKOM
KYJIBTYpBI KaKk CPeJICTBa B3aUMOACUCTBUS MEXKAY JIIOJbMH U
MO3HAHUS MHPA;

MertamnpenMeTHble pe3yNbTaThl  JOJKHBI
OBnanenue YHUBEPCAIbHBIMU
MO03HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmaIuei:

- BJIAJEeTh HaBBIKAMU TMOJIy4YeHHs] HWHPOpMALUU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO

OTpaXaTh:
y4eOHBIMU

[IP6 5. YMeHue y4yuTHIBaTh TPAaHUIBI NPUMEHEHUS
U3YYCHHBIX (PU3WYECKUX MOJENel: MaTepualibHas TOYKa,
VMHEpIHMalbHas CUCTEMA OTCUETa, UACAIbHBIA ra3; MOJEIN
CTPOEHHUSI Ta30B, >XKUJAKOCTEW W TBEPABIX Te€J, TOYEUYHBII
ANEKTPUYECKUH 3apsij, sJepHas MOJENb aToMa, HyKJIOHHAas
MOJIEh aTOMHOTO a1pa
MIpH pelieHny (PU3NUeCcKUX 3a1ay;

ITP6 9. CdopmupoBaHHOCTH COOCTBEHHOU MO3UIIUU TIO
OTHONICHUIO K (U3MYECKON WMH(pOpMaIUH, MOIydaeMoil U3
pa3HbIX HCTOYHHKOB, YMEHHH HCIIONB30BaTh LU(POBHIE

TEXHOJIOTHH JUTS IIOMCKA, CTPYKTYpUPOBaHMUS,
WHTEpIpeTalMi M TMpeAcTaBiIeHHus] y4eOHOH M HaydHO-
MONYJIIPHOM uH(popMaIuu; pa3BUTHE YMEHUH

KPUTHYECKOI0 aHAJIN3a MoIy4aeMoi HHpopMaIuu




OCYLIECTBISATh  IMOWCK, AaHaJN3, CHUCTEMaTH3alHI0 |
MHTEpHpeTanuio WHPOPMALMK PA3IMYHbIX BUIOB U (HOpM
NPEACTaBIICHHUS;

- CO3/aBaTh TEKCTHI B PA3IHUYHBIX (hopMaTax C y4eTOM
Ha3Ha4YeHUs] NHPOPMAIMK U [EJCBON ayJUTOPUH, BHIOUpas
ONITUMAJIBHYIO (POPMY IIPECTABICHUS U BU3yaIH3allUH;

- HUCHOJB30BaTh CpPEACTBa HMH(POPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA B peleHuu
KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX W OPTaHH3allMOHHBIX
3a7a4 ¢ COOJIO/IeHHEM TPeOOBaHUI SPTOHOMHKH, TEXHUKH
0€301acHOCTH, TUTHEHBI, PECYpCOCOepPEKeHNs, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHOHM O€30I1aCHOCTH;

- BIIQJACTh HAaBBIKAMHM pACIIO3HABAHUS W  3aIIUTHI
nHpopManuy, THOOPMAITMOHHOK 0€30IaCHOCTH JINYHOCTH

OK 03.
[InanupoBath
U pealin30BbIBATh
cOOCTBEHHOE
npodeccuoHansHOe
Y JINYHOCTHOE
pa3BHTHE,
MPEIPUHIMATEITLCKY
0 JIESITENIbHOCTh
B npoeccroHanbHoi
cdepe, UCTIOTB30BATh
3HaHMA 10 PABOBOM
1 (MHAHCOBOM
IPaMOTHOCTH
B Pa3IMYHBIX
KU3HEHHBIX CHTYaIIHIX

JIndHOCTHBIE pE3yNbTaThl JOJLKHBI OTPAXKaTh B YacTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

- CIIOCOOHOCTh OLIEHWBATh CUTYallUI0 M TPUHUMATh
OCO3HAHHBIE pPELICHUs, OPUEHTHUPYSACh HA MOpPAJIbHO-
HPABCTBEHHbIE HOPMBI
U IICHHOCTH,

-OCO3HAHHE JINYHOTO BKJIA/l B TOCTPOCHUE YCTOMYHBOIO

Oynywero;

MeranpenMeTHble  pe3yabTaThl JOJDKHBI  OTPaKaTh:
Osnanenne YHUBEpCATbHBIMU peryasTUBHBIMU
JIEMCTBUSIMU

a) caMOOpTaHHU3aIUS:

- CaMOCTOSITENIbHO OCYIIECTBIIATH TI03HABATEIHLHYIO
JCATCIbHOCTD, BBIABJIATH HpO6J’I€MBI, CTaBUTH u
dhopmynupoBaTh COOCTBEHHBIC 33/ladydl B 00Opa30BaTeIbHOM
JeSTeNbHOCTH U KU3HEHHBIX CUTYAIIUsX;

- CaMOCTOSITENILHO  COCTaBISITh

I1J1aH peiCHUsA

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3HUIIUU TIO
OTHOIICHHUIO K (QU3UYECKON MH(DOPMAIUH, TOTyIaeMOU H3
pa3HBIX HMCTOYHUKOB, YMEHHUH HCIIOJIL30BaTh IUPPOBBIC

TEXHOJIOTUH JUTS MIOMCKA, CTPYKTYpUPOBaHMUA,
UHTEpIpeTallid M TpeJICTaBleHUs] Y4eOHOH M Hay4yHO-
MONYJIIPHOM nH(popManuu; pa3BUTHE YMEHUH

KPUTHUYECKOI0 aHAJIN3a MoIy4aeMoi HHPpopMauu




poOJIEMBI C YIETOM MMEIOLINXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN

Y MPEIOYTEHUIT;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

crocoO0CTBOBaTh  ()OPMHUPOBAHUIO U INPOSIBICHUIO
IIMPOKOH  SPYAMLMH B Pa3HBIX OONACTAX  3HAHMIA,
MOCTOSTHHO ~ TOBBIIATh ~ CBOM  OOpa3zoBaTelNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh IpHUEMBl  peduieKcun  Juis
CUTYyalllH, BBIOOPA BEPHOT'O PELLCHMS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh
peuieHus

10 UX CHUYKEHUIO

OLICHKHU

OK 04.
DddexTuBHO
B3aUMOICHCTBOBATh
U paboTatb
B KOJUICKTHBE U
KOMaH/1e

JInuHOCTHBIE PE3yNAbTaThl JOJKHBI OTpa)kaThb B YacTH
[EHHOCTH HAyYHOTO MO3HAHUS:

-OBJIa/ICBAaHUE HABBIKAMHU Y4eOHO-HMCCIIEeI0BATEIbCKOM,
MIPOEKTHOMN
U COLIMAJIbHOW JESATENIBHOCTH;

MeranpeameTHble  pe3ynbTaThbl
OBnanenue YHHUBEpCATbHBIMU
JEACTBUSAMMU:

0) coBMeCTHasl e TENbHOCTb:

- TOHMMaTh U  HCHOJB30BaTh
KOMaHJHOH

Y MHIMBHUIyaJIbHOM paboThI;

- BBIOMpATh TEMATHUKY U METO/Ibl COBMECTHBIX JIEUCTBUI
C yderoM OOLIMX HMHTEPECOB M BO3MOXKHOCTEH KayKIO0TO
YJieHa KOJIJIEKTUBA;

- NpUHUMATh
OpraHU30BbIBATH

AOJDKHBI  OTPAXKaATh!:
KOMMYHUKAaTHUBHBIMHU

IIPEUMYIIECTBA

COBMECTHOM

Ociun ACATCIIBHOCTH,

I1P6 10. OBnageHue ymeHusIMH paboTaTb B TpyIIie
C  BBINOJIHEHHEM  pPA3IMYHBIX  COLUAIBHBIX  POJIEH,
IUIAHUPOBATh Pa0OTY TPYIIIBL, PAIlMOHATIBHO PACIPECISATh
NeSITeIbHOCTh B HECTaHIAPTHBIX CUTYaIUsIX, aJeKBAaTHO
OLIEHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIpYMIbl B
pelieHue paccMaTpruBaeMon MpooIIeMbl




U KOODAMHMPOBATH JIEUCTBUS II0 €€ JOCTHKEHHUIO:
COCTABJIATH IIJIaH JEHCTBHUM, PACIPENEIATh POJIU C YYETOM
MHEHMH YYaCTHUKOB, OOCYXJaTh Pe3yJbTaThl COBMECTHOM
paboTHI;

-OLICHUBaTh Ka4yeCTBO CBOEr0 BKJIAaJa M KaXJIOro
ydyacTHMKa  KOMaHAbl B  OOWMH  pe3yabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

-IpeiraraTb  HOBBIC IIPOCKTBI, OLCHUBATHL HIACHU C

MO3ULIMM  HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKOMN
3HAYUMOCTU; KOOPAUHUPOBATH
U BBIIONHATH  paboOTy B  YCJIOBHSIX  pEalbHOTO,
BUPTYaJILHOT'O
1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

-OCYILECTBIISTh MTO3UTUBHOE CTPaTErunyecKoe
MOBEJICHUE

B Pa3IMYHBIX CUTYyalMsAX, IHPOSABIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULMATUBHBIM.
OBnanenue YHHUBEPCAIbHBIMU
JNEUCTBUSAMM:
T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIOAEH NpU
aHaJIN3€ PE3YJIbTAaTOB JEATEIBHOCTH

PEryIATUBHBIMU

OK 05.
OcCyIecTBIATh YCTHYIO
U MTMCbMEHHYIO
KOMMYHHUKAITIIO
Ha roCyIapCTBEHHOM
s13p1Ike Poccuiickoi
denepannu ¢ yueToM
ocoOeHHOCTeH
COLIMAJIBHOTO

JInaHOCTHBIE Pe3yNnbTaThl JOJKHBI OTpa)kaTh B YacTH
ACTETUYECKOTO BOCITUTAHHUS:

- DCTETUYECKOE OTHOIIEHUE K MUY, BKIIOYAsi ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTa,
Tpyna
1 OOIICCTBEHHBIX OTHOIIICHHM;

B 00JIaCTH MAaTPHOTHIESCKOTO BOCTIUTAHUS MTPOSIBIISATH:

-IICHHOCTHOE  OTHOIIEHHE K  TOCYJapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY U TIPUPOJHOMY HACIEAHIO,

ITP6 1. CdopMupOBaHHOCTH MHPEICTABICHUNH O POJIU
U MecTe (PU3MKM U aCTPOHOMHUHU B COBPEMEHHOM Hay4dHOH
KapTHHE MHUpPa, O CUCTeMooOpasyromel poiau (U3MKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTHM, O BKIAJAE POCCHUICKUX
U 3apyOeXHBIX YYEHbIX-(DU3MKOB B pa3BUTHE HAYKHU;
NMOHMMaHWe  (U3NYECKOM  CYIIHOCTH  HaOJI0/1aeMBbIX
SIBJICHUH MUKPOMHpA, MAaKpOMHUpa U MEraMupa; NOHUMaHNe
pOJIM ACTPOHOMMHU B IIPAKTUYECKON JEATEIbHOCTH YEJI0BEKA




U KYJIbTYPHOI'O

IMaMATHUKaM, TpaaulusaM HapOJ0B POCCI/II/I, JOCTHXKCHUAM

n I[aJIbHGfILLIeM HAay4YHO-TCXHUYCCKOM Ppa3BUTHUHU, POJIHA

KOHTEKCTa Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX U TpyaAe; | GU3HKU
MetanpeameTHble pe3ysbTaThl JODKHBI OTpaXath: | B (OPMUPOBAHUU  Kpyrozopa U (YHKIHOHAJIHHOU
OBnanenue YHHUBEpCaTbHBIMU KOMMYHUKATUBHBIMU | TPAMOTHOCTH YeJIOBEKa JIJIsl peLICHHS MPAKTUYECKUX 3a/1a4
NEUCTBUSIMU:
a) oOIIeHue:
- OCYIIECTBISATH KOMMYHHMKAIIMM BO BCeX cdepax
KU3HH;
- pa3BepHYTO U JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHUS
C MCIIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB
OK 07. JImaHOCTHBIE Pe3yNbTaThl JOJIKHBI OTPa)KaTh B YaCTH I[IP6 8. CdopMHupOBaHHOCT, YMEHHSI PUMEHATH
CopeiicTBOBaTh 9KOJIOTHYECKOTO BOCTIMTAHUS: MOJTy4YeHHbIC 3HAHUSI 17151 OOBSICHEHUS YCIOBUMA MPOTEKAHHUS
COXpaHEHUIO - cOpMHUPOBAHHOCTH  JKOJOTHYECKOW  KYJIBTYpPHI, | (PHU3MIECKHX SIBJICHHUI B IpupoJIe
OKpY>KaloIlen Cpebl, MMOHUMAaHUE BITUSHUSA COIMAIbHO-9KOHOMUYECKUX | U JUTSt MPUHATUSA MPaKTUYECKUX perieHuit
pecypcocOepeKeHuIo, MIPOIIECCOB HAa COCTOSTHUE MTPUPOIHOM U COLIMAILHOM CPeibl, | B MIOBCEIHEBHOM >KM3HU MJisi oOecreueHusi 0e30MacHOCTH

MPUMEHSTh 3HAHHS
00 U3MEHEHUU
KITUMata, PUHIIUIIBI

OCO3HaHHE  TIO0ATBHOTO
npo0Jem;

- INNIAHUPOBAHUEC U OCYUICCTBJICHUC JEHUCTBUI B

XapakTepa SKOJIOTHYCCKHUX

npu O0paleHNH ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAaHEHUS 310POBbSI U COOIIOJICHHS HOPM
SKOJIOTUYECKOTO0 TOBEAEHUS B OKpYXarolled cpele;

0epexIIMBOro OKpY>Karolel cpejie Ha OCHOBE 3HAHUS 1leJie YCTOHYMBOTO | TOHUMaHWe HeOOXOAMMOCTH TNPUMEHEHHUS JOCTHXKEHUI
MIPOU3BOJCTBA, pa3BUTHS YEIIOBEUECTBA, bu3uku 51 TEXHOJIOTUH
3¢ HeKTUBHO AKTMBHOE HENPUATHE ACUCTBUH, NPUHOCIIIMX Bpel | Ul pallMOHAIBHOTO IPUPOAOIIOIb30BAHMS

JIECTBOBATH OKpY>Karollen cpenie

B UPE3BBIYANHBIX

CHUTYyalUsIX

IIK 1.2 ITpoBoauTh - YMEHHE ONpeJeNsiTh KOHCTPYKTUBHBIE OCOOEHHOCTH Y3JI0B - c(opMHPOBATh NMPEJCTABICHUS: O CBOMCTBAX METAIJIOB,
TEXHUYCCKOEC U JIeTase )KeNe3HOI0POKHOTO MO/IBUKHOTO COCTABA, CIJlaBaX, BUAAX  KOPpPO3UHM, 00NacTH  NpPUMEHEHHs
oOciTyXKHBaHUE U - TIOHUMAHHE CUCTEMBI TEXHMYECKOTO OOCIYKUBAHUS U | HeMeTaUIMYECKUX M KOMIIO3MIIMOHHBIX MaTepHajoB, BUOAX U
PEMOHT PEMOHTA KETIE3HOTOPOKHOTO IMOABUXKHOT'O COCTaBa CBOMCTBAX TOIUIMBA, CMA30YHBIX M 3alIUTHBIX MaTepHasax,
JKEJIE3HOTOPOIKHOTO CBOMCTBAX HEOPraHWYECKHX M OPraHWYEeCKHX COCTUHEHMH,

IIOABMXKHOI'O COCTaBa B
COOTBCTCTBHHU C

MapKHPOBKE U IEPEBO3KE TPY30B 110 KEJIEZHOMN JI0pOTe.




TpeOOBaHUSIMU
TEXHOJIOTUICCKUX
MPOIIECCOB.

I1K 3.2. Pa3zpabatsiBaTh
TEXHOJIOTHYCCKUE
MPOLIECCHl HA PEMOHT
OTJICILHBIX ACTalICH 1
y37I0B
JKEJIE3HOAOPOKHOTO
MMOIBMIKHOTO COCTaBa B
COOTBETCTBUU C
HOPMaTUBHOHN
JOKYMEHTAIUEH.

YMeHue omnpenensaTb TEXHOJOTHYECKHE IMpOLECcChl Ha
PEMOHT OTHAEIBHBIX JAETANEH U Y3JI0B KEIE3HOIOPOKHOIO
MOJABUKHOTO COCTaBa B COOTBETCTBHUM C HOPMaTHUBHOMN
JOKYMEHTAIUEH.

ChopmupoBaTh MHpeNCTaBICHUE O TEXHOJOTHYECKHUX
IpoLeccax Mpu PEMOHTE JKEJIE3HOI0POKHOIO MOABHKHOIO
cocraBa




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI JTUCHHMILUINHBI U BUAbI Y4e0HOI padoThl

Bua yueO6Hoil padoThl

O0BeM B yacax

O0bem 00pa3oBaTesIbHONM NPOrpaMMBbl Y4eOHOI0 MpeIMeTa 144
1. OcHOBHOE CojIepsKaHUe" 80
B T.4.:

Jlexuuu, ypoku o4
ITpakTudeckue (JlabopaTopHbIE) 3aHITHUS 26
2. CamocrosiTeqbHas padoTa odyyaouierocs (Bcero) 34
3. Ilpogeccuonanvno  opuenmupoganHoe  cooepaiicaHue 32
(codepaicariie npuKiadHo2o Modyis)”

B T.4.:

Teopernyeckoe oOydeHue

[TpakTuueckue (1abopaTOpHbIC) 3aHATHUS

WuauBuyanbHbIN IPOEKT (Oa/nem)

Tpome:KyTOUHAS aTTecTanus (IK3aMeH) 30

¥ OcHOBHOE COZIEpIKAHME BKIIOUACT COAEPKATENbHBIC THHUA MO yueOHOMY mpeamery «Dusuka» (6a30BBIH ypOBEHS)
DenepanbHON 00pa3oBaTEIbHON MPOTPaMMBI CPEIHEr0 00IIero o0pa3oBaHus, YTBEpKIESHHOH Mpuka3oM MuHHCTEpCTBA
npocBemienust Poccniickoit @enepatmn ot 18 mas 2023 r. N 371 (B pemakuuu Ilpukasza Munnpocsemenuns: Poccun

ot 9 okTs10ps 2024 . N 704).

HpO(I)eCCI/IOHaJ'ILHO OPUCHTHUPOBAHHOC COACPIKAHUEC MOKET OBITH pacrpeaeiicHo 1o pasjaciaM (TeMaM)

WJIN CKOHLIEHTPHUPOBAHO B pazzene [Ipukiiaanoi Momyb.

5 o
CDopMa MNPOMEIKYTOUHOU aTTECTAlUM M KOJHUYCCTBO YaCOB, OTBOJAMMBIX Ha €€ MNPOBECACHUC, PEIrIIaMCHTUPYIOTCA

yue6HbIM tutanom OIT CITO




2.2. TemaTuyecKuii MJIAH U coJep:KaHue JUCHUNINHBI «DU3HKa»

HaumenoBaHue pa3jiesioB u Coaep:xanue yueOHOro MaTepuaJia (OCHOBHOE U IPO(PecCHOHAIBLHO O0bem dopmMupyembie
TeM 0pHeHTHp0BaHH0€)6, JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIAIHON | 4YacoB obume u
MOZy.1b (IPU HAJIH1HH) npogeccHoHaIbLHbIE
KOMIIeTEeHIIUHN
1 2
3 4

Pa3zpnen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUS

Tema 1.1 Coaep:xxanue yueOHOro MaTepHaJia: 3

BBenenue ®usuka - Hayka o npupone. HayuyHnele MeToABI MMO3HAHMS OKPYXkKAIOLIEro MHpA.

Ponb 3kcneprMeHTa U TEOpUU B MPOLIECCE MO3HAHUS MPUPOJbI. DKCIIEPUMEHT B
¢usuke. MonenupoBanue (QUINYCCKUX SBICHUH © mpoieccoB. Haydnbie

runote3sl. Pu3nyeckue 3aKOHbl U TeOpUH. I'paHuIbl IPUMEHUMOCTH (U3NYECKUX ! OK 03
3akoHOB. [IpmHIMn coorBercTBHs. Ponmp m Mecto ¢u3uku B (POpMHUpPOBAHUH OK 05
COBPEMEHHOM Hay4HOH KapTHUHBI MUpA, B IPAKTUYECKOHN IS TEIbHOCTH JIIOAEH
CamocTosTenbHas paboTa 00y4yaroUMXcs: MOJTYYUTh IPOU3BOIHBIE €AMHUIIBI B 5
cucreme CHU.

Pazgen 2. MexaHuka 22

Tema 2.1 Copepxanue y4eOHOro MmaTepuaJa:
Kunemaruka Mexanuueckoe aBwkeHHE. OTHOCUTENIBHOCTh MEXAaHUYECKOIO  JBUIKEHMS. OK 01

Cucrema orcuera. Tpaextopus. IlepemenieHue, ckopocTb (CpelnHsisi CKOPOCTb, OK 02
MI'HOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepUaIbHOW TOUKH, UX MPOEKLIUU Ha OCU OK 04
cucteMbl KoopauHAT. CJ0XEHHE TEPEMEIIEHUN M CIOKEHUE CKOPOCTEH. 5 OK 05
PaBHOMepHOE M paBHOYCKOpEHHOE NpsMOJUHEHHOoe nBwxkeHue. ['padpuku OK 07
3aBUCUMOCTM KOOPJMHAT, CKOpPOCTH, YCKOPEHMs, IIyTH U IEpEMEIICHUs IIK 1.2
MaTepuaibHOW TOUKH OT BpeMeHU. CBOOOJHOE MajieHHe. Y CKOpeHHe CBOOOIHOIO [IK 3.2

naneHus. KpuBonuueliHoe paBuxkeHue. JIBMKeHUE MaTepUalbHOM TOYKH IO
OKPYKHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBAsI CKOPOCTh, IUHETHAS

® O6pasoBaTenbHast OpraHU3aIUs BIPAaBE CAMOCTOSTENHHO OMPEICIIATH MOCIEI0BATEIPHOCTD H3yIEHHS PA3EOB ¥ TeM, BXOAIINX B HAX, @ TAKKE MEPEePACIPECIIATh KOTHIECTBO
9acoB MUISI OCBOGHHS OOydYalomMMHUCS Y4eOHOTO MarTepuana, C YYeTOM JOTHKH (OPMHPOBAHMS TPEAMETHBIX pPE3yIbTAaTOB, OOMUX W MPO(ECCHOHATBHBIX KOMIIETEHITHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMHU JUCHUITIMHAMH 00111e00pa3oBaTesI-HOTO U o01ienpodeccoHanbHOro nukioB yueonoro miaxna Ol CITO.




ckopocth. Ilepuog m wacrora oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.
TexHU4YeCKHue yCTPOICTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP, TBUKEHUE
CHapsJI0B, LIETIHbIE U PeMEHHbIE TIepeaaun™

7
[IpakTrueckue 3aHATUA

[TpakTuyeckue paboOTHI:

N3mepeHne MrHOBEHHOM cKkopocTH. VccinenoBanne COOTHOIEHUS MEXTY ITYTSAMH,
IPOIIEHHBIMU TEJIOM 32 IOCIJIeA0BATEIbHbIE PaBHBIC MIPOMEKYTKM BPEMEHH IpU
PaBHOYCKOPEHHOM JIBI)KEHUHU C HayalbHOW CKOPOCTbIO, paBHOU Hymo. M3yueHue
JIBYDKEHUS IIApUKa B BA3KOW XKHUAKOCTHU. M3yueHue NBMKEHUS Tera, OpOLIEHHOTO
TOPU30HTAJILHO

CamocrosTenbHas paboTa 00yJaromuxcs: HOBTOPEHHE, 3a]auH, 3al0JIHUTh
CPAaBHUTEJIBHYIO TaOINIly NPSIMOJIMHENHBIX JBUKECHUMN.

Tema 2.2
JAunamuka

Coaep:xxanue yueOHOro MaTepuaJia:

ITpunnun otHocurensHocTH ['anmmites. Ilepseiii 3akoH Hprotona. MHepuuanbHbie
cucteMbl oTtcuera. Macca tena. Cuna. [lpuHuun cynepno3unmu cui. Bropoi
3akOH HploTOHA Ui MarepuaibHOM TOYKM B WHEPUUAIBHOW CHUCTEME OTCUETa
(MCO). Tperuit 3akoH HploTOHa A1 MarepuUanbHBIX TOYEK. 3aKOH BCEMHPHOTO
taroreHus. Cuna Tsokectu. IlepBas kocMuyeckass ckopocTb. Cuila ympyrocti.
3akon ['yka. Bec Ttema. Tpenue. Bumsl TpeHUs (TMOKOS, CKOJNBKEHUS, KaUCHHUS).
Cuna tpenusi. Cyxoe tpeHue. Cuiia TPEHHS! CKOJIBKEHUSI U CUJIa TPEHHUS TOKOSI.
Koadpduuunent tpenns. Cuiia CONpOTHBIEHUS NMPH JBUKEHUU Tela B KHUIKOCTH
win rasze. llocrynmarenbHoe M BpalllaTelbHOE IBUKEHHE aOCOJIIOTHO TBEPAOIO
Tena. MOMEHT CWIbl OTHOCUTEIBHO OCH BpaileHud. Ilnedo cuibl. Ycenosus
paBHoBecusi TBepaoro Tena B MCO. TexHuyeckue yCcTpoMCTBa M NMPAKTHUECKOE
NpUMEHEeHHE: TIOIINITHUKH, IBM)KEHHE HCKYCCTBEHHBIX CIYTHUKOB™

[IpakTueckue 3aHATHS

! Yacel MMPAKTUYCCKUX pa6OT YUYTCHBI B COJACPIKAHUN y‘l€6HOF0 MaTtepuajia U BXOIAT B 0611166 KOJIMYECTBO YacoOB II0 Teme. Yachl J'Ia60paTOpHLIX pa60T n HpO(i)CCCI/IOHaJ'H)HO
OPHUEHTHUPOBAHHOI'O COACPIKAHUSA YUUTBIBAIOTCA OTACJIBHO.
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[TpakTuueckue paboOThI:

N3yuenne nBmwkeHUs Opycka IO HAKJIOHHOM TIIOCKOCTH TOJ JEHCTBHEM
HECKOJIbKUX cuil. McciienoBaHue 3aBUCUMOCTH CHUJI YIPYTOCTH, BOHHMKAIOIIMX B
ne(hOpPMUPOBAHHON MPYKUHE U PE3HHOBOM 00pa3Ile OT BEIMYUHBI UX JehopMaIiuu

JlaGopaTopHble 3aHATHSA

Jlaboparopuass pabora 1. MccnemoBanue YCIOBHII paBHOBECHS TBEPIOTO Tena,
MMEIOIIEr0 OCh BpallleHus

CamocTosTenbHas paboTa 00yJaronmxcs: YIeOHUK, 3aa4H.

Tema 2.3
3aKoHbI COXpaHeHHus B
MexXaHHMKe

Coaep:xxanue yueOHOro MaTepuaJia:

Mexanuueckass pabora W MoIIHOCTh. KuHernueckass sHeprus. lloreHuumanbHas
SHeprus. 3aKOH COXpAaHEHUs MEeXaHUYecKOW sHepruu. Pabora cuibl TSHKECTH U
cuibl ynpyroctd. I[IpuMeHeHne 3akOHOB coxpaHeHus. lcnonp30BaHME 3aKOHOB
MEXaHUKU i1 OOBSCHEHHs [JBM)KEHUS HEOeCHBIX Telal M I pa3BUTHA
KOCMHYECKMX HCCIENOBaHUM, TPAHULBI IPUMEHUMOCTH KJIACCUYECKOW MEXAHMKHU.
Hmnynbe MaTepuaabHON TOYKH (Tena), CUCTEMBbl MaTepUaibHbIX Todek. Mmmynbe
CHUJIbl M HW3MEHEHWE HMIyJbca Tena. 3akoH coxpaHeHuss umnyiasca B HMCO.
PeaktuBHoe nBmxenue. Pabora cuibl. MontHocTs cuiibl. KuHeTnueckas sHeprus
MaTepuaibHOW Touku. Teopema 00 U3MEHEHMM KHHETUYECKOW DSHEPTHUH.
[TorennmanbHas sHeprus. IloreHnmanbHas sHeprus ymnpyro JepopMHpPOBAHHON
npyxuHsl. [loTeHIuanpbHas »Heprust Teida BOJIM3M TOBEPXHOCTH  3EMIIH.
[ToreHnuanbHble W HEMOTEHIUANbHbIE CUJIBl. CBs3b pabOThl HEMOTEHIMAIbHBIX
CHWJI C M3MEHEHHMEM MEXaHUYECKOW SHEPruu CHCTEMbI Tell. 3aKOH COXpPaHEHUs
MEXaHUYECKOM SHepruu. YIpyrue u Heynpyrue CTOJIKHOBEHUS ™

[IpakTueckue 3aHATUA

[TpakTueckue pabOThI:

N3yueHne cBsA3M CKOpocTed Ten mpu HeynpyroMm ynape. MccnemoBanue cBsizu
paboTHI CHITBI C U3BMEHEHHEM MEXaHMUECKOM YHEPTUH Tela.

TexHuueckue ycTpoiiCTBa M MpaKTHUECKOE TNPUMEHEHHE: BOJIOMET, KOIIep,
NPYKAHHBIN TIHCTOJIET, ABMKEHHE UCKYCCTBEHHBIX CITYyTHHKOB U PaKeT.
Hcnonb30BaHue 3aKOHOB MEXAHHUKH JJIs1 OOBSICHEHHsI IBUKEHUSI HEOECHBIX TNl U
JUIS  pa3BUTUSl KOCMHYECKHUX  WCCIECNOBAaHHWW, TPaHUIBl NPHUMEHUMOCTH
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KJ1aCCUUECKOI MEXaHUKH. I/IMI/ITaHI/IH HEBECOMOCTH

JlaGopaTopHble 3aHATHSA

Jlaboparopuass pabora 2. HccnemoBaHue CBsI3U padOTHI CHIIBI C H3MEHEHHEM
MEXaHUYECKOW YHEPTHH TeJla Ha IIPUMEPE PACTSDKEHHS PE3UHOBOTO KI'yTa

CamocTtosTenpHas padoTa o0ydaronmxcs: Y4eOHUK, 3a1a4n

Pa3nea 3. Mosekyasipaasi pu3nka 1 TepMOIHHAMHUKA

24

Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KHHEeTHYeCKO Teopuu

Coaep:xxanue yueOHOro MaTepuaJia:

OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM U HUX OIBITHOE
oOocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICVCTBUSL 4YaCTHIl BelecTsa. Monaenn CTpOeHHs TIa3oB, >KMIKOCTEH U
TBEPJIbIX TN U 00bSICHEHHE CBOICTB BellleCTBAa HA OCHOBE 3TUX Mojenei. Macca u
pasmepsl monekyin. KommuectBo BemectBa. [locrosiHHas Asoraapo. Terosoe
paBHOBecue. Temmeparypa u ee wusMepenue. lllkana temmnepatyp Llenscus.
Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETHUUYECKOM
TEOPUM UJEaJbHOr0 rasa. AOCONIOTHas TeMmIeparypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPruu TEIJIOBOro JIBMXKEHMS dacTul] rasza. lllkama temmepatyp
KenpBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MenneneeBa-Knanelipona. 3akoH
HansToHa. HM3ompomeccsl B HIACANbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBlIeHUE H3O0MPOLECCOB: H30TEPMa, H30X0pa,
n3obapa. TexHuueckue ycTpoiicTBa M INMPaKTUUYECKOE NMPUMEHEHHE: TEPMOMETP,
O6apomeTp™

ITpakTyeckue 3aHATUA

HpaKTI/I‘-ICCKI/Ie pa6OTBII I/I3MepeHI/Ie MacCcCbl BO3JYyXa KJacCHOM KOMHaTe.
I/ICCJ'IGI[OBaHI/IC 3aBUCUMOCTH MCKAY MapaMETpaMU COCTOSAHUA pa3pCKECHHOTO rasa

CamocrosiTenpHas paboTa 00yJaronuxcs: yueOHUK, 3a1a9H.

JlabopaTopHble 3aHATHS

JlaGopaTtopHast pabota 3. M3ydyeHne 0JHOTO U3 U30MPOIECCOB

Tema 3.2
OCHOBBI TEPMOANHAMHMKH

Copepxxanue yueOHOro MaTepuaJa:

Buytpennsis osHeprus. PaGora u Temnonepenada. KoaumdecTBO — TEMIOTHI.
VYpaBHenue teruioBoro 6ananca. IlepBoe Hauano TepMOAMHAMUKU. AuaOaTHBIN
nponecc. Bropoe Havaso TepmoauHaMuku. TermoBble auratenu. KITJ[
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teroBoro apurarend. Oxpana npupoasl. TepMmMoauHamuueckas CUCTEMA.
BuyTpeHHAs sHeprusi TEpMOAMHAMUYECKON CHCTEMBI U CHOCOOBI €€ M3MEHEHMS.
KonngectBo TemnoTsl u pabora. BHyTpeHHss 3HEprust 0JHOATOMHOTO UJ€aIbHOIO
raza. Buael Temonepenayd: TEIUIONPOBOJHOCTb, KOHBEKLHS, H3JIy4CHHE.
VYaenpHas TEIUIOEMKOCTh BewlecTBa. KoanM4ecTBO TENIOTHI IPH TEIIONEpenaye.
[Tonstue 006 amgmabatHom mporecce. IlepBplii  3aKOH  TEPMOAWHAMHKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJUHAMUKM K H3ompoueccaM. ['paduueckas
uHTEepIpeTauus paboTsl raza. Bropoil 3akon tepmoauHamuiku. HeoOpaTtumoctsb
npoueccoB B mnpupoge. TermnoBble MamuHbl. [IpyHIMNBL A€HCTBHSA TEIUIOBBIX
mamuH. [IpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX MammHax. Koaddunument
HOJIe3HOr0 JAelcTBUS TeroBoi MamuHbl. [lukin KapHo u ero ko3dduuument
MIOJIE3HOTO JICUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIUIOPHEPTETHKH. TeXHnYecKne
YCTPOMCTBA M IPAKTHUYECKOE IMPUMEHEHME: ABUIaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOMJIbHUK, KOHJIUIIHOHEP™

JlaGopaTropHble 3aHATHSA

JlaboparopHas pabota 4. I3mepenue yaenbHON TeII0EMKOCTH

CamocrosiTenbHas paboTa o0yJaronuxcs yaeOHUK, 3a/1a9u

Tema 3.3
ArperaTHbie COCTOSIHUA
BelecTBa U ga3oBbie
nepexoabl

Conep:xxanue yueOHOro MaTepuaJa:

[TapooOpa3oBanne u koHaeHcanus. Mcmapenwe W kuneHue. AOCONOTHasS U
OTHOCUTEIIbHAS BJIAXKHOCTh BO3JyXa. HacheImeHHBIH Tap. YaenapHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIepaTyphl KUTIEHUS OT JnaBieHHs. TBepoe
teno. Kpucramnmueckue u amMmopgHble Tena. AHH30TPONHS CBOWCTB KPUCTAJIIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepuanbl. [InaBneHne U KpucTaIA3aIMs.
VnenpHas Teriora masiaeHus. CyonuManusi. Y paBHEHHE TEIIOBOTO Oaanca™

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[TpakTnueckast pabora: TexHUUYECKHE YCTPOICTBA M MPAKTUYECKOE MPHUMEHEHUE:
TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHM IIOJIyYEHHsS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJOTHH

CamocTtosaTenpHas paboTa oOydaromuxcsi: Y4eOHUK, BBIPACTHTH JAOMa KPHUCTAILI
COJIM M omMcarh mpouecc Kpucramwiuszauuu. [loaroroBka k 3adery mo pasnuemny
«MomnekynsipHas pu3uKa ¥ OCHOBBI TEPMOAMHAMUK
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JlaboparopHble 3aHATHA

JlaboparopHast pabota 5. OnpeneneHue BIaXHOCTH BO3AyXa

Paznen 4. diiekTpoanHamMuka

20

Tema 4.1
DJIeKTPOCTATHKA

Conep:xxanue yueOHOro MaTepuaJia:

OnexTpu3anus Teia. DIeKTpUuecKuil 3apsia. J(Ba BuIa AIEKTPUUYECKUX 3apsiioB.
[IpoBOIHUKH,  JUANEKTPUKA U TOJYNPOBOAHUKH. 3aKOH  COXpaHEHUs
3JIEKTpUYecKoro 3apsna. BzaumopeiictBue 3apsiioB. 3akoH Kynona. Todednsbiit
AIIEKTPUYECKUI 3apsii. DiekTpuueckoe mnoje. HampskeHHOCTh 3JIEKTPHUYECKOro
nosnst. [IpuHIMN Cynepno3uiuu 3MeKTPUYEeCKUX Mosiel. JIMHUM HanpssKeHHOCTH
anekTpudeckoro mnoisig. Pabora cun snektpocratuueckoro nois. IloreHnuman.
Pasnocte morennmanoB. [IpoBOIHUKH U AMDIEKTPUKUA B DIEKTPOCTATUYECKOM
nosie. Jludnmekrpuueckass IMPOHULIAEMOCTb. JJeKTpoeMKocTb. KoHnzaeHcarop.
DIEKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa. DHEprusl 3apshKeHHOro KoHaeHcaropa™

[IpakTrueckue 3aHsATHUS

[Ipaktuueckue pabotel:  M3MepeHue  3IEKTPOEMKOCTH  KOHZAEHCATopa.
TexHuueckue yCTpoOilCTBA W NPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOII,
ANEKTPOMETpP, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONPHOOpPOB,
KOHJIEHCATOP, KONMPOBAJIBbHBIN anmapar, CTPyWHBIM IPUHTEP

CamocrosTenbHas pabota 00ydaronmxcs: yueOHUK, 1300pa3uTh rpapuuecKu
KapTHUHBI YJIEKTPHUYECKUX TOJIEH PA3IUIHBIX CHCTEM 3apsiIOB.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Tema 4.2
ITocTostHHBII
3jieKTpuuyeckuii Tok. Toxku
B Pa3/IMYHbIX Cpeaax

Conep:kanue y4eOHOT0 MaTepuaJia:

DIIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. crounuku
toka. Cuna Toka. [locTtosiuubiii Tok. Hanpsiokenue. 3akon Oma 11 ydacTKa LEMH.
DJIEKTPUYECKOE  COINPOTHUBJICHHE.  YJEIBHOE  CONPOTHUBJICHHE  BEIIECTBA.
[TocnenoBarenbHOE, MapajjieibHOE, CMEIIAHHOE COEAMHEHHE MPOBOIHHUKOB.
Pabota snexrpuueckoro Toka. 3akoH Jxoyinsa-JIenna. MOIHOCTb 3JIEKTPUYECKOTO
TOKa. DJEKTPOABMKYIAsl CUJIa U BHYTPEHHEE COINPOTUBIEHHE MCTOYHHUKA TOKA.
3axon OMa 14 ITOJIHOM (3aMKHYTOM) anekTpruyeckoil nenu. KopoTkoe 3amMbIkaHuE.
DJNIEKTPOHHAsA MPOBOJUMOCTb TBEPJBIX METALUIOB. 3aBUCUMOCTb COIPOTHBIICHUS
METaJIOB OT TemMneparypsl. CBEpXIPOBOAUMOCTb. DJIEKTPHUUECKUIN TOK B BaKyyMe.

CaoiicTBa 311eKTpOHHBIX MydkoB. [lomympoBonuuku. CoOCTBEeHHAss U TMpPUMECHas 2
POBOJUMOCTb HOJYIPOBOTHUKOB. CoiicTBa p-n-mepexona.
[TomynpoBOIHUKOBEIE MPUOOPHL. DIEKTPUUECKUNA TOK B PACTBOpAX M pacIuiaBax
AIIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS] JUCCOIMALUSA. DICKTPOIN3. DIEKTPUUCCKHMA
TOK B razax. CaMOCTOSITeIbHBIN H HECAMOCTOSTENbHBIN pa3psan. Monnus. [Tnazma™
[IpakTyeckue 3aHsATHUS
[TpakTuueckas pabora: TexHudeckue yCcTpoicTBa U MPaKTUIECKOE
MIPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTAT, HCTOYHUKH TOKA,
3JIEKTpOHArpeBaTebHble MPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI,
TEPMOMETP COTPOTUBJICHHUS, BAKYYMHBIH JTHOJI, TEPMUCTOPHI B (POTOPE3UCTOPHI,
TMIOJIYIIPOBOTHUKOBBIN IMOJI, TallbBaHUKA
JlaGopaTopHble 3aHITUS
JIaGopatopHas pabota 6. V3ydeHue cMeIaHHOro COeMHEHUS Pe3UCTOPOB.
JlabopaTtopHas pabota 7. MI3MepeHue aIeKTPOABIKYIIEH CUITbI HCTOYHUKA TOKA 4
Y ero BHYTPEHHEr0 CONPOTHUBIICHHUSI
| cemectp:
MAKCHMMAJbHAsA HATPY3KA: o7
O0si3aTes1bHAsE HATPY3Ka: 37
Jlexkuum: 25
JJadopaTopHble 3aHATHS: 14
CamocTosiTe1bHasi paboTa 20
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Tema 4.3
MarsnuTHoe 1oJie.
DJIeKTPOMArHUTHAS
HHIAYKIHS.

Conep:kanue y4eOHOT0 MaTepuaJia:

[TocrosiHHbIE MarHuThl. B3auMonencTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIUU. [IpuHIMD Cyneprio3uiii MarHUTHBIX TOJIEH.
Jluaun marautHOM uMHAYKIMU. KapruHa IWMHUNA MarHUTHOM HWHAYKIUU IOJA
MIOCTOSIHHBIX MarHUTOB. MarHuTHOE MoJje MpOBOJHMKA ¢ TOKOM. KapTrnHa nuHui
MHIYKIIMM MarHUTHOTO TMOJs JUIMHHOTO MPSAMOrO MPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O IPOBOJHUKA, KAaTymKu ¢ TOKOM. OmbIT Opcrena. BzaumopeiictBue
IPOBOAHMKOB ¢ ToKOM. Cuia Aminepa, ee MoJysb U HarpaBieHue. Cuna Jlopenua,
€e MOJy/b W HampaBieHHue. [[BukeHue 3apsyKEHHOM YacTULbl B OJHOPOJHOM

MarHuTHOM T1oje. PabGora cunbr  Jlopenma. SIBieHHE  3IEKTPOMArHUTHOU OK 01
uHAyKIuu. IloTok BekTOpa MarHUTHOM MHIYKUMH. OJIEKTPOABMKYIIAs CHIla 9 OK 02
UHAYKIMHU. 3aKOH  3JieKTpomarHuTHoW  uHaykuuum  @apanes. Buxpesoe OK 03
JJIEKTPUUECKOE T0J€. OJEKTPOJABMXKYILAS CHJIA MHIYKUUUM B IPOBOJHUKE, OK 04
JBUKYIIEMCS] TIOCTYNATEIbHO B OJJHOPOJAHOM MarHutHoMm mnode. IIpaBuio Jlenna. OK 05
WHayKTUBHOCTb.  SIBJE€HHME  CaMOMHAYKUMH.  OJEKTPOABIDKYIAsS  CHIIa OK 07
CAaMOMHJIYKIMU.  OHEprusi  MarHUTHOIO  MOJsA  KaTylIKM € TOKOM. MK 1.2
DJEeKTpOMarHUTHOE noje™ K 3.2
[IpakTyueckue 3aHsATHS
[TpakTuyeckue paboTel: Vi3ydeHne MarHUTHOTO MO KATYIIKU C TOKOM.
TexHuueckue yCTpoiicTBA M NPAKTUUYECKOE TNPUMEHEHHUE: IOCTOSHHbIE
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHII, MHAYKITMOHHAS 11€Yb
JlabopaTopHble 3aHATHS
JlabopaTtopHas pabora 8. McciaenoBaHue AEMCTBUS MOCTOSTHHOTO MarHuTa Ha 4
paMKy ¢ TOKOM
JlabopaTtopHas pabota 9. M3ydenue siBJIeHUS 2JIEKTPOMAarHUTHON MHAYKITUU
CamocrosiTenpHas paboTa 00yJaronuxcsi: TOBTOPEHUE, 3a/1a4n 4
Pa3nes 5. Kosie6anus u BOJIHBI 26
Tema 5.1 Mexannueckne | Cogep:kaHue y4eOHOro MaTepuaJa: OK 01
U 3JIeKTPOMATHUTHbIE Konebarenbnas cucrema. CBoOOIHbIE MeXaHW4Yeckue koiebanus. ['apmonnueckue 6 OK 02
KoJieOaHust kosiebanus. Ilepuoxn, dvactora, ammuutyna u (asa konebanuid. [lpyKuHHBIN OK 04
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MasTHUK. MaTeMaTuyeckuii MasTHUK. YpaBHEHHE TI'apMOHUYECKUX KOJEOaHU.
[IpeBpalieHrie SHEPruM TPU TAPMOHHUYECKUX KoJliebanusx. KoiebaTenbHblii
KOHTYp. CBOOO/IHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHNUS B UACATBHOM KOJe0aTeIbHOM
KOHType. AHajoruss MexAy MEXaHMYECKUMU U DIIEKTPOMArHUTHBIMU
kosebanusamMu. Popmyna TomcoHa. 3aKOH COXpPAHEHHUS SHEPIUU B HJI€AIBHOM
KonebaTelbHOM — KOHType. [lpencraBnenwe o0  3aTyxalomux  KoleOaHUsX.
BeiHy)XeHHbIe ~— MexaHuueckue — KosiebaHus.  Pe3oHaHc.  BwIHyXJeHHBIE
aJIeKTpoMarHuTHele  Kosiebanus.  IlepemenHbiii  Tok.  CuHycouaaabHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOI0 TOKA. AMILIUTYJHOE U JEHCTBYIOLIEE
3Ha4YeHHE CHJIBI TOKa U HanpshkeHus. Tpancdopmarop. [IponsBoacTBo, nepenava u
noTpeOJIeHUE NEKTPUUECKON SHEPTru. DKOJIOTHYECKUE PUCKHU TP IPOU3BOJCTBE
NEKTpUYECKOM dHepruu. KynbTypa HCIONB30BaHMS  DJIEKTPOIHEPTMU B
HOBCEAHEBHOM KU3HU™

[IpakTueckue 3aHsATHS

HpaKTI/I‘leCKI/IC pa6OTBIZ HccnenoBanne 3aBUCHUMOCTHU nepuoga MallbIX
KoJIcOaHmi rpysa Ha HHUTH OT JIMHBI HUTWU MW MACChl Ipysa. Texuudeckue
YCTpOﬁCTBa U MMPAKTHUYICCKOC MPUMCECHCHUC! SHGKTpI/I“ICCKI/Iﬁ 3BOHOK, I'€HEepaTop
IMEPEMECHHOT'O TOKA, JIMHUU 3JICKTPOIICpCaaqd

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 10. UccnenoBanue nepeMeHHOTo TOKa B MU U3
MOCIIEZIOBATEIHHO COETMHEHHBIX KOHJIEHCATOPa, KAaTYIIKU M PE3UCTOpa

Tema 5.2 Mexannueckue
U YJIEKTPOMATHUTHbIE
BOJIHBI

Conep:xxanue yueOHOro MaTepuaJia:

Mexannueckue BOJIHBI, YCJIOBHS  pacmpoctpaHeHus. llepuon. CxopocThb
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NPOJOJIBHBIE  BOJIHBIL.
WUnTtepdepenius u audpakiuss MeXaHWYecKuX BOJH. 3BYK. CKOpPOCTh 3BYKa.
['pomkocTh 3Byka. Brwicotra Tona. TeMOp 3Byka. DJIEKTPOMArHWUTHBIC BOJHBI.
VYcioBust U3MydeHUsT 3JIEKTPOMArHUTHBIX BOJIH. B3amMHasi opueHTalus BEKTOPOB
E, B, v B nanexkrpomarHuTHOW BoJiHE. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaKeHUe, MPeTOMIICHHE, ToJsIpu3anus, Judpakiuus, naTepdeperus. CKopocTb
ANEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. [IpumeHeHne
DJICKTPOMArHUTHBIX BOJH B TEXHUKE U ObITy. [IpUHIMNBI paguoCBs3M U
teneBujeHusd. Paanonokanus. DJIEKTPOMArHUTHOE 3arpsi3HEHHE OKpYXKarollen

OK 05
OK 07
IIK 1.2
IIK 3.2
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cpenpr™

HpaKTI/ILICCKI/Ie 3aHATUA

[Ipaktrueckass pabora: TeXHHMUECKHME  yCTpOHCTBA M IIPAKTHYCCKOE
MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIUArHOCTHKA B
TEXHUKE W MEIUIUHE, pajap, paAuoNpUEMHNK, TEICBU30P, aHTEHHA, Tele(OH,
CBY-neun

CamocrosTenbHas pabota 00ydJaroIuXxcs: MOArOTOBKA K 3a4eTy M0 Pas3eiy
«Konebanust 1 BOJTHBI

Tema 5.3
OnTuka

Copaepxxanue yueOHOTro MaTepuaJa:

I'eomerpuueckas ontuka. IlpsmonuHeliHOe  pacnpoCTpaHEHHE CBeTa B
onHopoaHou cpene. Jlyu cBera. Todeunblii uCTOUHUK cBeTa. OTpa)keHUE CBETA.
3akoHbl oTpaxkeHus cBera. llocTpoeHne u300pakeHHI B TUIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHBI TMPENOMJICHHUS CBeTa. AOCONIOTHBIA TOKa3aTesb
npenomienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yroja MOJHOIO
BHYTpEeHHEro otpaxeHus. Jlucnepcusi cBera. CIOXHBIA COCTaB O€JIOro CBETa.
[[Ber. Cobwuparomue u pacceuBaroue auH3bL. ToHkas nuH3a. DokycHoe
paccTosiHME W ONTHYecKas cuijla TOHKOW JuH3bl. [locTpoeHue u3zoOpaxkeHuil B
COOMpAIONIMX U paccenBarolIMX JuH3aX. DopMmysaa TOHKOHM JMH3BI. YBeIUYEHUE,
JaBaeMoe JTMH30M. [Ipenensl MpUMEHUMOCTH Tr€OMETPUUECKON ONTUKHU. BomHOBast
onrtuka. MaTepdepennus ceera. KorepeHTHbIe HCTOYHUKH. Y CJIOBUS HAOMIOACHUS
MaKCHMyMOB U MUHUMYMOB B UHTep(EPEHIIMOHHOW KapTUHE OT JIBYX CHH(a3HbIX
KOT€PEHTHBIX HCTOYHUKOB. Jludpakuus cBera. JudpakiuoHHas peleTka.
VYcnoBue HaOMIOIEHN TTIaBHBIX MAKCUMYMOB IIPU NMaJICHUH MOHOXPOMAaTHYECKOIO
cBeTa Ha T pakuMoHHYIO pemieTky. [Tonspusanus ceera™

[IpakTyueckue 3aHsATHS

[IpakTuyeckue padotel: Habmonenue nucnepcun cBeta. TexHuueckue
YCTpOICTBa U MPaKTUUECKOE MPUMEHEHUE: OUKH, JIyna, poToanmnapar,
IIPOEKIIMOHHBIN anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,
T paKIMOHHAs peleTKa, MOJISPOU, TEIECKOI

JlabopaTopHble 3aHATHS




JlabGopaTtopHas pabota 11. Onpenenenne mokasaress IPEIOMICHHUS CTEKIa
JlaboparopHast pabota 12. McciienoBanre CBOHCTB N300paKCHUI B JIMH3aX

CamocTtosaTrenbHas pabota o0ydaronmxcs: y4eOHUK, 3a/1a4u

Pa3nes 6. OcHOBBI CIelIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

Tema 6.1
OcHOBBI TEOPUM
OTHOCHTEJIbHOCTH

Conep:kanue y4eOHOT0 MaTepuaJia:

I'paHnLBI TPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocrynarsl crienuanbHOU
TEOPUU OTHOCHUTENBHOCTH: WHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETa B BaKyyMe,
IPUHLMII OTHOCUTEJIBHOCTH OHHIITENHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3aMelUleHHe BPEMEHM UM COKpAIlCHWE JUIMHBL. OHEprus M UMIIYJIbC
penstuBUCTCKOW  vacTuubl. CBsI3p  Macchl € SHEpPruedl U UMIYJIbCOM
PENATUBUCTCKOM YyacTULbl. DHEPIrHsl NOKOs CBOOOTHON YaCTHIIbI

CamocrosTenbHas pa60Ta O6y‘~IaIOH_II/IXC$IZ y‘le6HI/IK, 3aJa4uu

OK 01
OK 02
OK 04
OK 05
OK 07

Paznen 7. KBanroBas ¢pusuka

12

Tema 7.1
JJIeMeHThI KBAHTOBOM
OINTUKH

Conep:xanue yueOHOro MaTepuaJa:

®otonbl. ®opmyna [lnanka cBsi3u 3HEpruu (GOTOHA C €ro 4aCcTOTOW. DHEprus u
umnynbe (ortona. OtkpeiTue U uccnenoBanue (orordpdexra. Ombiter Al
CroneroBa. 3akoHbl QoTodddexra. YpaBHeHHe DiHIITEHHA 111 PoTOd(deKTa.
"Kpacnas rpanuna" dortoapdexra. Hanenue cera. OnbiTel I1.H. JleOenena.
Xumuueckoe JeicTBue cBera. TeXHHYEeCKHe YCTpOHCTBa M MPaKTHYECKOe
npuMeHeHHe: HOTOIEMEHT, (POTOIATUHK, COHEYHAas OaTapesi, CBeTOANON

Tema 7.2
Crpoenne atoma

Copepxanue y4eOHOro MmaTepuaJa:

Mopnens aroma Tomcona. OmnbiTel Pesepdopna 1o paccesHUIO -4acTHLL.
ITnanerapnas mozens aroma. Iloctynarsl bopa. M3myuenume u morusomieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOIO YPOBHS SHEPrMHM Ha JApyroi. Bumabl
cnektpoB. CHeKTp ypoBHEH SHEprum aroMa BoJopoJa. BonHOBBIE cBONCTBa
yactull. Bosusl e bpoitns. KopmyckynsapHo-BoJIHOBOM nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE u3nydeHue. [{udpakius 3JeKTPOHOB B KpUCTaIaX. Y CTPOICTBO U
IpUHLKI paOoTHI J1a3epa. TexHuyeckue ycTpoiicTBa U MpakTHYeCKoe IPUMEHEHHE:
CHEKTPAJIbHBIM aHAJIN3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTEP

[IpakTueckue 3aHsATHS

[IpakTuueckas pabora: Habmonenue nuHeiiuaTroro crnekrpa

OK 01
OK 02
OK 04
OK 05
OK 07
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Tema 7.3
ATOMHOE s1IpO

Conep:kanue y4eOHOT0 MaTepuaJia:

OKCHEpUMEHTBI, JI0Ka3bIBAIOLIUE CJIOXKHOCTb CTpoeHus snupa. OTkpeiTHE
panuoakTuBHOocTH.  OmnbiTel  Pesepdopna 1mo  onpeneneHuio  cocTaBa
panumoakTuBHOro u3nydenus. CBoiictBa anbga-, Oera-, ramMMma-u3Iy4deHUs.
BnusiHue paguoakTMBHOCTM Ha JKUBBIE OpraHu3Mbl. OTKpBITHME IPOTOHA U
Heiitpona. Hyknonnas wmopmens snpa [eitsenOepra-MBanenko. 3apsn sapa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnaj. IIeKTPOHHBIA U MTO3UTPOHHBIN
Oera-pacnaj. ['aMma-uznyuyenue. 3aKOH paJMOAaKTUBHOIO pacnajia. DHEPrus CBs3U
HYKJIOHOB B snpe. Snepubsie cuibl. Jlehekr maccel siipa. SnepHble peakuuu.
Jenenue u cuntes anep. SAnepHelii peakrop. TepmosiaepHsblil cunrtes. [Ipodiaemsl u
NEPCIIEKTUBBl  SIIEPHOW  DHEPreTUKH. OJKOJOTMYECKHE  AaCIEeKThl  sIEpHOM
DHEPreTUKU. OJeMEeHTapHble 4acTulpl. OTKpbITHE MO3UTpoHA. MeTomsl
HAOJIIOAECHUS U PErucTpaluy 3JIeMEeHTapHbIX dacTull. @dyHIaMeHTaIbHbIE
B3auMoeiicTBusl. EqMHCTBO (pu3nueckoil KapTUHbI MUpa

HpaKTI/I‘leCKI/IC 3aHATUA

[Ipaktuueckue pabotel: MccnenoBaHue TpekoB YacTUL] (IO TOTOBBIM
¢dororpadusam).

TexHuueckue ycTpoOMCTBA M INPAKTHYECKOE MPUMEHEHME; JO03UMETpP, Kamepa
BusbcoHa, siaepHblil peakTop, aToMHasi Oom0a

CamMocTosTenpHas pa60Ta 06y‘IaIOIJ_II/IXC$IZ y‘Ie6HI/IK, 3agavdu

Pa3nes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPU3UKHU

34

Tema 8.1
DJIeMeHThI ACTPOHOMMU
U acCTPOPU3NKH

Coaep:xxanue yueOHOro MaTepuaJia:

Dranbl pa3BUTHS acTpoHOMUH. [IpHUKIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHNE
actpoHomuu. Bun 3Be3nHoro Heba. Co3Be3nus, ipKue 3Be3/Ibl, IaHEThI, UX
BuuMoe asrxenne. Conneunas cucrema. [lmanersr 3eMHoM rpynmsl. [InaneTsi-
rurantel. Maneie Tena Conneunoit cucremsl. ComnHile, potocdepa u armocdepa.
Conneynas akTuBHOCTbh. MicTounnk sHeprun CoJiHIIa U 3BE31. 3BE3/IbI, UX
OCHOBHBIE XapakTepUCTUKU. [luarpamMma "creKkTpaabHbIi KJIacc - CBETUMOCTD .
3Be3 bl IIaBHOU OCIEA0BAaTEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTD' UL
3BE€3]1 [NIABHOM moceaoBarenbHOCTU. BHyTpeHHee ctpoenue 38e31. CoBpeMeHHbIe
MIPEACTABJICHHS O MIPOUCXOKACHUH 1 dBOJIoK COJTHIIA U 3BE3/T. DTaIlbl )KU3HU
3Be31. Maeunslii [IyTs - Hama ["anaktuka. CnivpanbHast cTpykrypa ['anakTuku,

OK 01
OK 02
OK 03
OK 05
OK 07
K 1.2
IIK 3.2
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pacnpezeneHue 38e3/, ra3a u nouid. Ilonoxxenue u nemxenue ConHua B
["anaxtuke. Tumnbl ranaktuk. [lnockas u cepudeckas mojacucTeMsl I anakTHKH.
Paguoranaktuku u kBazapsl. YepHbIE IBIPHI B sIpax rajJlakTUK. Beenennas.
Pacmmpenne Beenennoii. 3akon Xa06ina. Pa3zoeranue ranakrtuk. Teopus
Bbomawmioro B3peiBa. PennkroBoe n3nyuenune. Macmrabnas ctpykTypa Beenennoii.
Mertaranaktuka. Hepeniennbie mpo6iemMbl acTpOHOMUU

JlaboparopHble 3aHATHSA

Jlaboparopuass pabora 13. HabGmoneHus

HEBOOPYKEHHBIM IJIa30M C

WCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHUH ISl OTPEIIEIICHUS MOJIOKCHHS 2
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qusi CeBepHOro
TIOJTYIIIAPUS M IPKUE 3BE3IbI
IIpome:kyTouHasi arTecTanus (3K3aMeH) 30
Il cemectp:
MaKCHMAaJIbHasl HATpy3Ka: 87
o0s3aTeIbHAsl HATPY3Ka: 43
Jekuuu: 29
JaboparopHbie padoThI: 12
CamocrosiTesbHas padora: 14
IIpomexyTouHAast aTTeCTANMS: 30
3a roa:
MAKCHMAJIbHAs HATPY3Ka: 144
O0s3aTebHasi HArpy3ka: 80
Jleknuu: 54
JlabopaTopHble padoThbI: 26
CamocrosiTesibHasA padoTa: 34
IIpomexyTouHas aTrecTanus: 30

*
IIpogpeccuonanvrno opuenmuposanHule 21emeHmbl
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOM JUCIUTLIIVHBI

3.1. TpeboBaHUSI K MUHMMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY

odecreyeHnI0

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOECreueHnI0 y4eOHOro rpoiiecca 0a30BbId ypOBEHb Kypca (pU3UKHU
Ha YPOBHE CpeJIHEero o01ero oopa3oBaHus JOHKEH U3y4aThbCs B YCIOBHSIX KaOMHETa
GU3MKN WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa IMPEIMETOB €CTECTBEHHO-
Hay4yHOro mukia. B xabunere pu3MKH HOHKHO OBITH HEOOXOAMMOE JIA0OPATOPHOE
00OpyIOBaHUE JIJIsl BHITIOJHEHUS YKa3aHHBIX B MIPOrpaMMe Mo (U3HUKe MPaKTHIECKUX
paboT U JAEMOHCTpalMOHHOE obopynoBaHue. [lemMoHcTpaoHHOE 000pyAOBaHKE
dbopMupyeTcss B COOTBETCTBUM C MPHUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTU U
o0ecreunBaeT MOCTAHOBKY MEPEYUCICHHBIX B MporpaMme Mo (U3HMKE KIFOUYEBBIX
JEMOHCTpALUNA JIJIs1 UCCIIEIOBAHUS U3yYaEeMbIX SIBIICHUN U MPOIECCOB, SMIIUPUUECKUX
U (yHZAMEHTaJIbHBIX 3aKOHOB, HMX TEXHMYECKMX MpuUMeHeHul. JlabopartopHoe
o0opynoBaHue i JaOOPaTOPHBIX M MPAKTHUUECKUX pPaboT (opMupyeTcs B BUAEC
TEMaTU4YECKUX KOMIUIEKTOB U o0ecnieunBaeTcs.

B pacuére ogHOro xommiekTra Ha JByX OOyyaroumxcs. TeMaTHdecKue

KOMIUIEKTBl ~ JIaDopaTOpHOro OOOpYyJOBaHUS JIOJDKHBI  OBITh  IOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUM aHAJOTOBBIX W UU(POBBIX MPUOOPOB, a TaAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTA0OOPATOPUH.

O6opynoBaHue yueOHOTO KaOMHETA!

- IOCAJI0OYHBIE MECTA M0 KOJUYECTBY 00YUaIOLINXCS;

- pabouee MecTo npernoaaBaTes;

- KOMIUIEKT Y4€OHO-HAIJISIIHBIX OCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHUAIIOB;

- 3aIaHUS IJIS1 IPOBEPOYHBIX padoT;

- Ipo(peccroHaIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;

- MaTepuaibl SK3aMeHa.

TexHnueckue cpeacTBa 00yUeHHUS:

- IEPCOHAIBHBINA KOMIBIOTED C JIMIIEH3UOHHBIM IPOTPAMMHBIM 00€CTIEUEHUEM;

- IPOEKTOP C IKPAHOM.

- 3aibl (OMONMOTEKa, YWTAJIbHBIA 3al1 C BBIXOAOM B HH(DOPMAIMOHHO-
TEJIEeKOMMYHUKAIIMOHHYIO CETh HHTEPHET).

[TpumepHBI TTepeUeHb IEMOHCTPAIIMOHHOTO U 1a00paTOPHOTrO 000pYIOBAHMS:
udposas madbopatopus o GU3MKE JJIs IPenogaBaTers;

udpoBas madbopaTopus 1Mo GuU3MKe A1 00ydaronerocs,

BECHI TEXHHMUECKHUE C Pa3HOBECAMU;

KOMIUJIEKT JIJIs1 JTA0OPAaTOPHOTO MPAKTUKyMa 10 ONTHKE;

KOMIUJIEKT JIJIs1 JTAOOPAaTOPHOTO MPAKTHKyMa M0 MEXaHUKE;

KOMILJIEKT NIl TaOOpaTOPHOTO MPaKTUKyMa MO MOJEKYJSIpHOW (pu3uke
U TEPMOJIMHAMUKH;

ook wnE



7.

8.

KOMIUIEKT 11 1a00paTOpHOTO TPAKTUKyMa IO  DJIEKTPUUYECTBY
(c rerepatopom);
KOMIUICKT JUIsl W3YYCHHs] BO30OHOBISIEMBIX HWCTOYHHKOB OSHEPTHUU
(comHEUYHOW, BETPOBOM DSHEpPruu, OWO-, MEXAHWYECKOH H TEPMOAIICKTPUICCKOM

SHEPI'eTUKH ),
9. aMIIepMeTp J1a00paTOPHBIA;
10. BosbTMETp J1aOOPATOPHBIN;
11. xonopumerp ¢ HAOOPOM KATOPUMETPUUYECKUX TE;
12. tepmomeTp 1abOPaTOPHBIN;
13. KoMmmjexkT  Anf  M3YyYeHUS ~ OCHOB  MEXaHUKH,  MMHEBMATHKHU

1 BO30OHOBIISIEMBIX HCTOYHHUKOB OHCPIuu,

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44.
45,

SABJICHUAM,

OapoMeTp-aHepOuI;

OJIOK TUTaHUA PETYIUPYEMBIii;

BeO-KaMepa Ha MOJIBHXKHOM IITaTUBE;

BUJIEOKaMepa AJisl paboThl C ONTHUECKUMHU TPUOOpaMU;
reHepaTop 3ByKOBOW;

TUTPOMETP (IICUXPOMETP);

Ipy3 HaOOPHBIN;

JUHAMOMETP JEMOHCTPALIMOHHBIN;

KOMIUIEKT IIOCYIbI JEMOHCTPALMOHHOMN C IPUHAJICKHOCTIMU;
MAaHOMETP KUJIKOCTHOW JI€MOHCTPALMOHHBIN;

METp AEMOHCTPALMOHHBIN;

MHKPOCKOI AEMOHCTPALIMOHHBIN;

HacOC BAKYyMHBI KOMOBCKOTO;

CTOJIMK I10IbEMHBIH;

ITaTUB AEMOHCTPALMOHHBINA (PU3NYECKUIL;
AIEKTPOIUINTKA,

HaOOp IEMOHCTPAIIMOHHBIN [0 MEXaHUYECKUM SIBICHUSM;

Ha6op I[GMOHCTp&LIHOHHBIﬁ IO AMHAMHUKC BpalllaTCJIbHOI'O IBHIKCHHUA,

Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJICOAHHSIM;
Ha0Op IEMOHCTPAIIMOHHBIA BOJTHOBBIX SIBJICHUI;
BEJICPKO apXuMe/a;

MasITHUK MaKCBeJIa;

Habop Ten paBHOrO 00bEMA;

Ha0op TeJl paBHOW MacChl;

pUOOp JJIs1 AEMOHCTpAIMK aTMOC(EPHOTO AaBICHNUS;
MpU3Ma, HAKJIOHSIOUIASCS C OTBECOM;

phI¥ar 1eMOHCTPAIIMOHHBIN;

COCYJIbl COOOIIAIOIITNECS;

CTaKaH OTJIWBHOW JIEMOHCTPALIMOHHBIN;

TpyOKa HbIOTOHA;

map mackais;

Ha0Op JIEMOHCTPAIIMOHHBIA TO MOJIEKYJISIPHOU (U3MKE M TEIJIOBBIM
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46.
47.
48.
49.
50.
51,
52,
53.
54,
55.

HAOOp IEMOHCTPAIIMOHHBIH 110 Ta30BbIM 3aKOHAM;

Ha0Op KaNmWUISIPOB;

TpyOKa JIJIsl JIEMOHCTPAIlMU KOHBEKIIUU B JKUIKOCTH;

UUJIMHIPBI CBUHLIOBBIE CO CTPYTOM;

map ¢ KOJIbIIOM;

BBICOKOBOJIBTHBI HCTOYHUK;

reHeparop BaH-Ae-rpaada;

TO3UMETD;

KaMEpPTOHBI HA PE30HAHCHBIX SIIIUKAX;

KOMIUIEKT MPUOOPOB M MPUHAICKHOCTEH JJisl JEMOHCTpAIlUU CBOWMCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56.

KOMIUIEKT TOpHOOpPOB JUIsl HW3Y4YEHUS [PUHLHUIIOB paauonpuema

U pasiHoIepeaaun;

57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

KOMIUJIEKT MTPOBO/IOB;
MarHuT JTyrooOpa3HbIi;

MarHuT MOJOCOBOM JIEMOHCTPALIMOHHBINH;

MaIiHa 3J1eKTpodopHasi;

MasATHUK 3JIEKTPOCTATUYECKUN;

HAOOp MO U3YyUYEHUIO MATHUTHOTO TOJIS 3EMIIH;

Ha0Op JAEMOHCTPAIMOHHBIN 110 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
Ha0Op I€MOHCTPALIMOHHBIN MO MOTYIPOBOIHUKAM;

Ha0Op IEMOHCTPAIIMOHHBIN MO MOCTOSSHHOMY TOKY;

Ha0Op IE€MOHCTPALIMOHHBIN MO JIEKTPUUECKOMY TOKY B BAKyyME;
Ha0Op IEMOHCTPALIMOHHBIN MO IEKTPOJUHAMHUKE;

Ha0Op IJI IEMOHCTPALIMY MAarHUTHBIX MOJEH;

Ha0op ISl IEMOHCTPALIMH 3JIEKTPUUYECKUX TOJIEH;
TpaHchopMaTop yIeOHBIN;

najgoyka CTeKJISTHHAS;

TTaJIOuKa Y00HUTOBAS;

pubop JICHIA;

CTPEJIKM MarHUTHBIE Ha IITaTUBAX;

CYJITaH 3JIEKTPOCTATUYECKHUI;

ITATUBBI U30JIMPYIOLIUE;

ANEKTPOMATHUT pa300PHHBIiL;

Ha0Op JEMOHCTPALMOHHBIN 110 TEOMETPUUECKOM OINTHKE;

Ha0Op JEMOHCTPALIMOHHBIN 110 BOJTHOBOW ONTHKE;

CHEKTPOCKOI JABYXTPYOHBII;

Ha0Op CMEKTPaIbHBIX TPYOOK C HCTOYHUKOM MMHUTAHUS;

ycTaHOBKa 111 u3ydueHus pororddexra;

Ha0OP JIEMOHCTPAIIMOHHBIN 11O TTIOCTOSHHOM TIJIaHKa;

KOMIUJIEKT HArJISITHBIX TIOCOOMI JIJIsi TOCTOSIHHOTO MCITOJIB30BAHUS;
KOMIUJIEKT MOPTPETOB 11 0hOpMIICHHS KAOMHETA;

KOMIUJIEKT JIEMOHCTPAIIMOHHBIX YI€OHbBIX TaOIHII.
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[TpumepHBIii TIepedeHb AEMOHCTPALMOHHOTO U J1a00paTOpHOro 000pyAOBaHUs
HOCHUT PEKOMEHIATENbHBINA XapaKTeD.

[Ipu Hanmuumum HEoOXOAUMOro OOOpYAOBAaHUSA 3aHATHA IO  (QU3UKE
B HEKOTOPBIX CIyyasXx MOTYT IPOBOAUTHCS B HMMEIOIIMUXCS B 00pa3oBaTeIbHOU
OpraHM3alM MacTEPCKUX WM JJaOOpaTOpHUsIX.

3.2 UndopmanmnonHoe odecnevyeHne 00yueHmst

Ilepeyenbr HUCHOJB3yeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI
OCHOBHBIC HCTOYHHUKH:

1. Msxkumes, I'. §I. ®uzuka: 10-i kmacc: 6a30BbIi U yIITyOIEHHBIN YPOBHU : yUeOHUK
/ T. §. Makumes, b. b. byxosues, H. H. Corckuit ; monm pemakuumeir H. A.
[TapdentreBoit. — 10-e u3m., ctep. — Mocksa : IIpocsemenue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — Texkct : 25eKTpoHHBIN // JlaHb : AJEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/335051

2. Mskumes, I'. 1. ®usuka: 11-i1 kmacc: 6a30BbIi ¥ yriIyOIEHHBINA YPOBHH ;| yUSOHUK
/ T'. 5. Mskumes, b. b. byxosues, B. M. Hapyrun ; mox penakmueit H. A.
[TapdentbeBoii. — 11-e u3g., crep. — Mocksa : [IpocBemenune, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — TekcT : 25eKTpOoHHBIN // JlaHb : AJEKTPOHHO-
onbmmoreunas cucrema. — URL: https://e.lanbook.com/book/335054

JlonoJIHUTeIbHbIE HCTOYHUKM:

1. KacesinoB, B. A. ®usuka: 10-if kinacc: yriayOia€HHBIM ypoBeHb : yueOHUK / B. A.
KacwsinoB. — 11-e u3n., crep. — Mockaa : [Ipocsemienue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — TekcT : 2neKTpoHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/334853

2. KacwsnoB, B. A. ®usuka: 11-it kmace: yriyOn€éHHbIN ypoBeHb : yueOHUK / B. A.
KacesanoB. — 11-e uzn., crep. — Mocksa : IIpocsemenue, 2023. — 493 c. —
ISBN 978-5-09-103622-0. — TekcT : snekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/334877

3. PoraueB, H. M. ®wusuka. YueOHBIH Kypc IS CpemHETO MpodhecCHOHATHLHOTO
oOpazoBanus : yuebHoe mocodue s cro / H. M. Poraues, O. A. JleBuenko. — 3-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2024. — 312 ¢. — ISBN 978-5-507-
49831-4. — TexcT : 27eKTpoHHBI // JlaHb : 2MIeKTpOHHO-OMONINOTEUHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/403874 . — Pexwum moctyna: ajsi aBTOPHU3.
IIOJIb30BATEIIEH.

4. Jlorsunenko, O.B. ®usuka + ellpunoxenue : yueOnux / Jlorsunenko O.B. —
Mocksa : KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL:

https://book.ru/book/929950. — TekcT : aaekTpoHHBIH. (DIEKTPOHHOE U3JAHHKE).

5. Jlorunenko O.B. ®usuka. [Ipaktukym : yuebnoe nocodue / Jlorsunenko O.B. —
Mocksa : KuoPyc, 2022. — 358 ¢. — ISBN 978-5-406-09966-7. — URL.:
https://book.ru/book/944582. — TekcT : 37€KTPOHHBIA.

Ilepeyens UHTEpPHET-pECYpCoOB:
1. bank 3amganuii PISA EHI - Pexum goctyna: http://www.mobuschool.02edu.ru
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>...PISA...estestvennonauchnaya.../;

2. Enunas xosutexius mudpoBeIx 00pa30BaTelIbHBIX PECYpPCOB. - PexxuM mocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-mkoma. - Pexxum gocryma: http://www.km-school.ru/ ;

4. OtkpeiTass ¢m3mka. - Pexwm jgocrtyma: http://www.physics.ru/courses/
op25part2/design/index.htm;

[Tnatpopma AKnace - Pexxum nocryma: http://www. yaklass.ru;

Poccuiickas anexTpoHHas mKkoia - Pexxum nocryna: http://www.resh.edu.ru/;
®dwusuka.mi. - Pexxum gocryma: http://www.fizika.ru;

®UIIN (BIIP 11 kmacc) - Pexxum mpoctyma: http://www.fipi.ru /;

DJIeKTPOHHBIN yueOHUK - PexkxuM noctyna: http://www.physbook.ru/.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JTUCHUIIJIMHBI

Konutpois M omeHka pe3yabTaToOB OCBOEHHUS 0011€00pa3oBaTeibHON
JTUCIUIUIMHBI PACKPBIBAIOTCS Yepe3 JUCIUIUIMHAPHBIE PE3YNIbTaThl, HAIIPaBJICHHBIC Ha
dbopmupoBaHue OOMMX U NPOPECCHOHANBHBIX KOMIIETEHIMHA M0 pas3zenam

U TCMaM COACPKAHUA yqe6H01“0 MaTcpuajia.

Kon n HanmeHoBaHue
(hopMUPYEMBIX KOMIIETEHITHIA

Pasnen/Tema

THI OLIEHOYHEIX
MEpOIPUITHI

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npodeccHoHABHOM e TEIBHOCTH
MPUMEHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

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

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
o/c®

YCTHBIN OIPOC;

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a ¥ UHTEPIIPETaIlN
nHpopmauu
M uHOOPMAIMOHHBIC TEXHOJIOTHH
JUTSL BBITTOJTHEHHMSI 3314
npodeccCnoHALHOM IeATEIIBHOCTH

Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pazgen 7. Temer 7.1, 7.2, 7.3
Pasznen 8 Tema 8.1
ITo/c

(hpOHTAIBHBIN OMPOC;
KOHTpOJIbHAs padoTa;
HaOJIFOICHYE 3a

BEITIOJTHCHHEM
lmabopaTopHBIX padoOT;

OK 03. IlnanupoBatb
U peaM30BbIBaTH COOCTBEHHOE
npodeccuoHaIbHOE
¥ TMYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO
JeSATEIILHOCTD
B nipodeccuoHanbHoOM chepe,
UCIOJIb30BATh 3HAHUS
0 NMPaBOBOW U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYaIUsIX

Pasznen 1. Tema 1.1

Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3
Pa3zgen 8 Tema 8.1
ITo/c

pakTUYEeCKUEe pabOThI
(peienue
KayeCTBEHHBIX

U pacyeTHBIX 3a/1ay4);
TECTUPOBAHUE;

[pEIlIEHNE Kelic-3a1ay;

IBBITIOJTHCHUEC

OK 04. 3¢ pexTrBHO
B3aWMO/ICHICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH 1€

Pazpen 2. Temnr 2.1.,2.2., 2.3.
Pa3zgen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6 Tema 6.1
Paspgen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymiecTBiTh yCTHYIO
Y MMCbMEHHYIO0 KOMMYHHKAIIMIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yaeTom
0COOEHHOCTEN COLMANTBHOTO
U KyJbTYPHOTO KOHTEKCTa

Pa3znen 1. Tema 1.1
Pazpen 2. Temer 2.1.,2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2., 3.3.
Pazgen 4. Temr1 4.1.,4.2.,4.3
Paznen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Pazgen 7. Temsr 7.1, 7.2, 7.3

Pazgen 8 Tema 8.1

MPAKTHYECKUX 3aJaHH
rpodecCuoHaTbHON
HATPaBIEHHOCTH;

BBITIOJIHCHUE 3aJaHUI
MIPOMEKYTOUHON
aTTeCTaluU

® ITpodheccronanbHO OPHEHTHPOBAHHOE COIEPIKAHNUE (COAEPIKAHNE TIPUKIIATHOTO MOLYJIS).
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ITo/c

OK 07. CogeiicTBOBaTh
COXPaHEHMIO OKPY>KAIOIIEH cpepl,
pecypcocOepekeHHI0, MPUMEHSITh

3HaHUA 00 U3MEHEHUU KINMaTa,
IIPUHLIUIIBI OEPEKIUBOTO
MPOMU3BOCTBA, 2P (HEKTUBHO
JIEMCTBOBATH B YPE3BbIYANHbIX
CUTYaIUsIX

Pazgen 2. Temer 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temsr 5.1., 5.2., 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pazgen 8 Tema 8.1
ITo/c

IIK...
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