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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBbBI YUYEBHOM
JUCIHUIIINHBI « DU3NUKA»

1.1. Mecto UCIMIUVIMHBI B CTPYKType OCHOBHOM mipodecCHOHA/TbHOMI
o0pa3oBaTe/IbHOI MPOrpaMMBbI:

ITporpamma JTUCIUTUTAHBI SBJISIETCS YaCThbIO OCHOBHOM
npodeccroHanbHOM o6pa3oBatesibHOUM Tiporpammbl  CITO, peanusyemoit Ha 0a3se
OCHOBHOT0 00111eT0 06pa3oBaHusl, U BXOUT B 0011je0b6pa3oBaTe/ibHbIN UK/ YueOHOTro
TJIaHa.

Pabouas mporpamMma ydeOHON [JUCLMTIIMHBI pa3paboTaHa Ha OCHOBe
defepabHOTO TOCYZAPCTBEHHOTO 00pa3oBaTeNbHOr0 CTaHAApTa CpefHero o6iiero
obpa3oBaHus ¥ MPUMEPHOM OCHOBHOM 0Opa3oBaTe/bHOM MpOrpaMMbl, 000peHo Ha
3acenanuu Ilemarornyeckoro coBera ®I'bOY AI1O NPIIO niporokosom Ne6/2025 ot
«18» ampens 2025 ropa.

1.2. llens 1 n/1aHUpyeMble pe3y/IbTaTbl 0CBOEHUS JUCHMIIIMHbI

1.2.1. Iley AUCHUIL/IMHBI:

Cozep>kaHue  TMMporpaMMbl  001jeoOpa3oBaTe/lbHOM — AUCHUIIIMHBL ~ PHU3MKa
HarpaBJieHO Ha [JOCTW)KeHUe CJielyIOIIUX 1e/eu:

* ¢opMupoBaHUe UHTepeca U CTpem/ieHHs O0O0yuaroluxcsi K HayuyHOMY
W3yUeHUI0 TIPUPO/Ibl, Pa3BUTHE UX WHTE/IEKTYaJbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

*  pa3BUTHe TpeJCTaB/JeHU O HAYYHOM MeTO/ie TO3HAHUS

1 (hopMHpOBaHKe UCC/Ie/I0BaTeIbCKOIO OTHOIIEHHSI K OKPY KalOIUM SIBJIEHUSIM;

* (opMHpOBaHME HAYUHOTO MHUPOBO33DEHMsI KaK pe3ysbTaTa M3y4YeHUs] OCHOB
CTPOEeHHsI MaTepuu U (QyH/IaMeHTa/IbHbIX 3aKOHOB (DM3UKY;

* (opmupoBaHue yMeHUN OOBSICHATH SIBJIEHUSI C WCI0/Ib30BaHHeM (PU3MUeCcKUx
3HaHWW U HayYHbIX /10Ka3aTe/bCTB;

* (opMUpOBaHMe TIpe/CTaB/ieHUA O poOU (U3KMKU [/s1 pa3BUTHSL APYTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTtxeHne 3TUX 1iesiell 0becrieunBaeTCs pellieHreM C/IeyIOIIKX 3aiau

B TIpoLjecce u3yueHust Kypca GH3MKU Ha ypPOBHe cpefiHero o01ijero obpa3oBaHUs:

* mpuoOpeTeHHWe CHUCTEMBI 3HaHHWK 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TeOpusiX, BK/IIOYasi MeXaHUKY, MOJIEKY/SIDHYIO (PU3KKY, 3/IeKTPOAUHAMUKY,
KBaHTOBYIO (DM3UKY U 3/IeMEHThI aCTPO(PU3UKY;

* (opMHpOBaHUe YMeHUI NPUMeHSTh TeOpeTUUeCcKre 3HaHUs

171t 00BsicHeHUs! (hH3UUeCKUX SIBJIEHUM B TIPUPO/ie U /IS TIPUHSTUS TIPAKTUUeCKUX
pellleHui B IMOBCeJHEBHOMW JKU3HU;

*  OCBOeHHMe CITOCOOOB pellieHHs Pa3/InUHbBIX 3a7lau C SBHO 3a/[aHHON (Pr3HuUecKoi
MOZIe/bIO, 3aZlad, MO/Ipa3yMeBaroluX CaMOCTOSITe/IbHOe Co3/laHhe (HU3UUYecKou
MOZIe/I, COOTBETCTBYIOLLIeH YC/IOBUSIM 3a/jaul;

* T[OHMMaHWe (U3NUEeCKUX OCHOB W TPUHLIUIOB [eWCTBUS TeXHUUYeCKUX
YCTPOUCTB Y TEXHOJIOTMYECKUX TPOL[eCCOB, UX BUSHUS Ha OKPY>KalOI[yIO Cpefy;



*  OB/Ia/IeHHe MeTOZlaMH CaMOCTOSTeTbHOTO TIJITAHUPOBAHMUS

W TIpoBefileHUs] (DU3MUECKUX SKCIIEPUMEHTOB, aHajaW3a W UHTepIpeTaruu
vH(dOopMaluy, orpe/iesieHUsl JOCTOBEPHOCTH T0/Iy4YeHHOT0 pe3y/ibTaTa;

* CO3/laHWe YCAOBUM i pa3BUTUSL yMEHUM TMPOEeKTHO-UCC/e[0BaTeIbCKOM,
TBOPYECKOU J1eATe/IbHOCTH.

OcobeHHOCMb  (hopMUpOBAHUSI COBOKYNHOCMU 3a0au U3yueHusl u3uku O
cucmembl  cpedHe20  npogheccuoHanbHo20 — 0bpazoeaHusi — 3akawuaemcss 8
Heobxo0umocmu peanu3ayuu NnpogeccuoHaabHOl HanpasaeHHOCMu pewdeMblX 3a0au,
yuéma ocobeHHocmell c¢pepbl dessmeabHoCcmu 6ydywjux cneyuaiucmos.

Ipoepamma no ¢usuke npedocmagiasiem B03MONMCHOCMb 05 peanu3ayuul
DPA3AUYHBIX MemoouuecKux no0Xo008 K op2aHuzayuu obyueHusl (puzuke npu ycaoeuu
CoxpaHeHusl 06s3ame/ibHOL Yacmu co0epHcaHusi Kypcd.

Ilpenodasamenb enpage camocmosimenbHO  8blOUpaMb  (opMy  u3yueHus
mamepuana: Jaekyusi, OeMOHCmMpayusi 3KchepumeHma, npakmuuyeckas paboma,
NPpAKMuKym no pewleHuto 3a0ay u np., a makdxi#e no ceoemy yCMOmpeHuio npogooum
0eMOHCMpAyuoHHble U  aAabopamopHble pabombl C  y4émom  umerowe20cs
obopydogaHusi  (onpedeasimb  NpoOOAXCUMeAbHOCMb  A1abOpamopHoz20  uau
Npakmuuecko2o 3aHsimusi, OONO/MHSIMb e20 Opy2umu euoamu pabom: u3yueHue
meopemuyecKkoeo0 mamepuana, pewleHue 3adau, paboma ¢ mMexHUUeCKUM MeKCmoM,
mecmupogaHue u np.)

IIpenooagamenb  camocmosimenbHO  onpedeasiem  NOC1€008amMeAbHOCb
usyueHuss U 0b6veM uacos, omeoouMblll HA U3yueHue OmoedbHbIX MmeM, ebloupaem
memamuky npopecCUOHAIbHO OPUEHMUPOBAHHO20 COOePXHCaHUsl OUCYUNAUHbI 8
3agucumocmu  om  cneyucpuku 6yoyweli npocpeccuoHanbHol  OesimeabHOCMU
00yuarowuxcsl.



1.2.2. Ilnanupyemble  pe3y/IbTaTbl  OCBOeHHsI  00IeoOpa3oBaTe/ILHOMI
aucUIUIMHbI B c00TBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oo6mue komneTeHiuu (ganee — OK) u mpodeccroHaIbHbIe KOMITETeHIUU (Janee —
[IK) &®I'OC CIIO B COOTHeCEHMM C JIMYHOCTHBIMHM, MeTarnpeJMeTHbIMU H
NpeJMeTHBIMU ~ pe3y/ibTaTaMu oO0yueHuss 0a3oBoro ypoBHs (zmanee — TIP6)
®I'OC COO mnpeacTaByieHbl B Tabmie:



Koa n
HaHUMEHOBaHHUe
¢hopMupyeMbIxX
KOMIIeTeHIM i

IInaHupyeMble pe3y/ibTaTbl 0CBOEHHS MPOrPaMMBbI 110 JUCIIUIIIUHE

O6mmme’

JucuMniMHapHbIe’

OK 01. BeibupaTh
Croco0bl pereHust
3ajau
npodeccroHaIbHON
JlesITeIbHOCTH
NIPUMEHUTETHHO
K Pa3/IMyHbIM
KOHTEKCTaM

JINuHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTb B YacTH
TPYZ0BOI'O BOCIIUTAHUS:

- TOTOBHOCTb K
MacTepCTBa, TPY/0/r00ue;

- FOTOBHOCTb K aKTUBHOU
TeXHOJIOTUUECKOM UM  COLMaZbHOW  HANpaB/JeHHOCTH,
CIIOCOOHOCTH VHULIMMPOBATh, TJIaHUPOBaTh u
CaMOCTOSITE/IbHO BBITIOJ/IHATh TaKyl0 /1eATeTbHOCTb;

- WHTepeC K pa3/uuHbiM cdepam npodecCUoHaTbHON
JesiTe/IbHOCTH,

- TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHHIO U
camMo00pa30BaHUIO Ha TIPOTSHKEHUN BCEU JKU3HMU.

MeTanpemeTHble pe3y/bTaThl J0/KHbBI OTPaXKaTh:

OBnazeHve YHUBEPCaJbHbIMU yueOHbIMU
T03HaBaTe/IbHLIMU [1eHCTBUSIMHU:

a) 6a30BbIe JIOTMUECKUE JIeHUCTBUS:

CaMOCTOSITe/IbHO (POPMYIMPOBaTh U aKTyaJIu3UpOBaTh
nipobsieMy, pacCMaTpUBaTh ee BCECTOPOHHE; yCTaHAB/IUBATh
CyLLeCTBeHHbIN TPU3HAK WIA OCHOBaHMS [ijIsi CPaBHEHMS,
Knaccudukanquu U 00001IeHus;  ompezenisiTh  LieJin
JesiTeIbHOCTH, 3a/laBaTh TlapamMeTpbl U KPUTEPUM KX
JNOCTVKeHUsI; BbISIB/ISITh 3aKOHOMEPHOCTU U TIPOTHUBOPEeUMsI
B pacCMaTpUBaeMbIX SIBIEHUSIX; BHOCUTh KOPPEKTUBBHI B
JlesiITe/IbHOCTh,  OLIEHWMBaThb  COOTBETCTBHE  pe3y/bTaToB

OCO3HadHHe

TPYAY, LIeHHOCTH

AedaTeJIbHOCTH

ITP6 1. CchopMHpPOBaHHOCTL TPEACTABIEHUN O POJU
U MecTe (PU3MKU M aCTPOHOMHUM B COBPEMEHHOW Hay4YHOH
KapThHe MUpa, O CHCTeMooOpa3yroiield ponu (U3MKK B
pa3BUTUH €CTeCTBEeHHbIX HayK, TeXHUKHU
Y COBPEMEHHBIX TeXHOJIOTMM, O BK/aJe POCCUNMCKUX
M 3apyOeXHbIX YyueHbIX-(U3MKOB B pa3BUTHe HayKH;
MOHUMaHWe  (U3WYeCKOW  CYIITHOCTH  Hab/Io/aeMbIX
sIBJIeHWM MUKPOMMpa, MaKpOMUpa U MeramMypa; [IoHUMaHue
PO/ aCTPOHOMMHU B TIPAKTUYECKOMH /lesiTe/IbHOCTH UesioBeKa
W Jla/bHelllleM HayyHO-TeXHUUeCKOM pa3BUTHM, POJIU
¢busuku
B (QopmupoBaHuMM Kpyro3opa U  (YHKLMOHAIbHOU
IPaMOTHOCTH UeJsioBeKa Ji/Is pellleHHs] TPaKTUYeCKUX 3a/ay;

[TP6 2. CdopMHpOBaHHOCTb YMEHHI pacrio3HaBaTh
¢usnyeckue siBneHusi (MpoLiecChbl) M OOBSCHATb WX Ha
OCHOBe  M3yuYeHHbIX  3aKOHOB:  paBHOMepHOe U
PaBHOYCKOPEHHOe TIPSIMOJIMHEHHOe [BIDKeHHe, CBOOOIHOe
najleHyde TeJs, [JBWKEHUWEe TI0 OKPY)KHOCTH, WHepLys,
B3aHMMOJeHCTBYE Tes, KosebaTe/bHOe [IBIDKeHNe, Pe30HaHC,
BOJIHOBOe [BIKeHHe; An¢dysus, OpoyHOBCKOe ABIKeHUe,
CTpOeHHe >KUKOCTeM U TBepAbIX Tes, u3MeHeHHe oObeMa
TeJsl IpY HarpeBaHWY (OX/IaKJeHUH), TeIJIOBOe PaBHOBeCHe,
vcriapeHue, KOH/eHCallys, IUIaBjeHWe, KpUCTalau3aLiys,
KWIMeHWe,  BJ&KHOCTb  BO3/lyXa,  CBsA3b  CpeJHeH
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1[eJIIM, OL|eHMBaTh DPUCKH IIOC/e[CTBUA [eATebHOCTH;
pasBMBaTh  KpeaTHMBHOE  MbIIUIEHHe T[PH  peIlleHHH
YKU3HEHHBIX TPO0OJIeM;

0) 6a30BbBIe HUCC/IeJOBATE/TLCKUE eHCTBUS:

- BJ/IA[IETh HAaBbIKAMH Yy4yeOHO-MCC/Ie[0BaTe/IbCKON U

NPOEKTHOW  /IeATe/IbHOCTH,  HAaBbIKAMU  pa3pelleHust
ripobsieM;

-  BbIB/IATbL TPUUMHHO-C/I€[ICTBEHHBbIE  CBSI3U M
aKTya/lM3upOBaTh  3ajlauy, BBIJBUTAThb THUIIOTE3y  ee

pellleHus], HAaXOJUTb apryMeHThI J/Is1 JOKa3aTe/bCTBa CBOMX
yTBEepP’KJeHUM, 3a/jaBaTh NTapaMeTpbl U KDUTEPUU pellleHus;

- aHa/M3UPOBATh TMOyYeHHbIe B XOZie pellieHus 3aiauu
pe3y/ibTaThl, KPUTUUECKH OLIEHMBaTh WX [JOCTOBEPHOCTD,
TIPOTHO3UPOBATh M3MeHeHHe B HOBBIX yC/IOBUSIX;

- yMeTb TepeHOCUTb 3HaHWs B T[I03HaBaTebHYH W
MPaKTAYECKYI0 UaCTH )KU3HeleATe/IbHOCTH;

- yMeTb UHTerpyvpoBaThb 3HaHUSA U3
TIpeIMeTHBIX 0O1acTel;

- BbIJIBUTaThb HOBbIe WJeH, MpejjaraTb OpUTHMHaIbHbIE
TIO/IXO/TbI U PeLleHUS;

- TIPOSIBJIATH CTMOCOOHOCTH WX UCTIOb30BaHUSI B
M03HAaBaTe/IbHOW U COLIMA/IbHOM TIPAKTHKE;

-TIPOSIBJISITH ~ CMOCOOHOCTH W TOTOBHOCTh K
CaMOCTOSITeJTbHOMY MOUCKY MeTO/I0B pellieHust
MPAaKTUUeCKUX 3a/lay, MPUMEHEHUI0 pa3/IMYHbIX METO/0B
TI03HaHWSI;

- CTaBUTb U (OPMY/IMPOBAThL COOCTBEHHBIE 3aZlaud B
oOpa3oBaTe/IbHOM [1eSITe/TbHOCTH U KU3HEHHBIX CUTYalUsX;
BBISIB/ISITH ~ TIPUUMHHO-C/IE/ICTBEHHbIe  CBSI3U UM [JId
Jl0Ka3aTe/NbCTBa CBOUX YTBEPXK/JEHUH, 3a/|aBaTh MapaMeTphl
Y KpUTEPUU pellleHUs aKTya/lu3UpoBaTh 3aZiauy, BblBUraTh
TUMNOoTe3y ee pellleHusl, HAXOJAUTh apTyMeHThI;

pasHbIX

KWHEeTUUeCKOW SHepruM TeIUIOBOTO JIB)KEHUsS] MOJIEKYJN C
abCcosoTHOM TeMIlepaTypoM, TOBBIIIeHHe [aB/IeHUsl ras3a
TpU €ro HarpeBaHWU B 3aKPBITOM COCYjle, CBSI3b MEXIY
rapaMeTpaMM  COCTOSIHMSIT ~rasa B H30Mpolieccax;
3/IeKTPHU3aLvsl Tes, B3aUMO/IeHCTBHe 3apsi/ioB, HarpeBaHUe
MPOBOZHMKA C TOKOM, B3aWMOJENHCTBUE  MAarHWUTOB,
3/IEKTPOMarH1THasi UHAYKLYS, [JefiCTBUe MarHUTHOTO T10JIs1
Ha TIPOBOJHMK C TOKOM W [JBWDKYIIMHCS  3apsf,
3/IeKTPOMarHuTHbIe KoneGaHUsi Y BOJIHBI, MPSIMOJMHEHHOe
pacripocTpaHeHWe  CBeTa, OTpakeHWe, TperioMJIeHHe,
vHTepdepeHLusi, Audpakuys U TOJspU3alvs  CBeTa,
qvcriepcusi cBeta; (hoTo3/1eKTpuuecKuii 3¢ deKkT, cBeToBOe
flaBjieHre, BO3HUKHOBEHHE JIMHeHYaToro CriekTpa aToma

BO/IOpPO/Ia, ecTecTBeHHast u HCKYCCTBeHHasl
Pa/IM0aKTHBHOCTE;

[TP6 3. BrageHue 0CHOBOIIO/IArarOIUMU (pr3UYeCKUMU
MOHATUSIMU W BeJIMUMHAMM,  XapaKTepU3YIOIIUMU
(dbusnyeckre TIpoliecchl (CBA3aHHBIMM C MeXaHUUeCKUM
JBIDKEHHEM, B3aUMOJEWCTBUEM Tejl, MeXaHWYeCKUMHU
KosiebaHUSIMU ¥ BOJIHAMM;  aTOMHO-MOJIEKYJ/ISIPHBIM
CTpOeHreM BeIIleCTRBa, TETJIOBBIMU rporieccamy;

9/IeKTPUYECKUM W MarHUTHBIM TIOJISIMH, 3/IEKTPUUECKUM
TOKOM, 3/IeKTPOMarHUTHBIMH KO/Ie0aHUSMU U BOJTHAMU,
ONTUYECKUMH  SIBJIEHUSIMH; KBAaHTOBBIMU  SIBJIEHUSIMH,
CTPOEHHEM aTOMa M aTOMHOTO sifipa, PaIMOAaKTUBHOCTHIO);
B/aJIeHHe  OCHOBOTIOJIAralol[dMH  aCTPOHOMUUEeCKHUMH
TOHATUSIMM, TIO3BOJISIIOIUMM XapaKTepPU30BaTh TPOLECCHI,
MPOUCXOJsIINe Ha 3Be3[axX, B 3Be3JHBbIX CHUCTeMaX, B
MEXKr'a/laKTHUeCKOW cpefie; [BIDKeHWe HeOeCHBIX —Tell,
3BOJTIOLMIO 3Be3/ 1 BceneHHoi;

I[IP6 4. BnageHue 3aKOHOMEpPHOCTSIMH, 3aKOHaMHU
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- AQHA/IM3WPOBATH TOJIyYeHHbIE B XO/Ie PeIleHUs 3a/jauu
pe3y/bTaThl, KPUTUUECKHA OL€HUBATb WX JOCTOBEPHOCTD,
TIPOTHO3UPOBATh W3MEHEHHEe B HOBBIX YC/IOBHUSIX; J/laBaTh
OLIEHKY HOBBIM CHUTYyalWsiM, OLIEHWBaTh MPHOOpPETeHHbIH
OTIBIT;

- pa3pabatbIBaTh TUIaH peIIeHUsi MPoOieMbl C YYeTOM
aHa/IM3a MMEIOIINXCA MaTepualbHbIX M HeMaTepUaIbHbIX
pPecypcoB; CTaBUTh MPOOJEMbI W 3aJaud, [OIMyCKAIoIie
a/lbTePHATUBHBIE PEIIIeHUs

U TeopusiMi (3akoH BcemupHoro TsroteHus, [, II u III
3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs MeXaHUUeCKOu
SHEpruM, 3aKOH COXpPaHeHWs HWMITyJbCa, [PUHLMUI
CyTIepro3ULIU cul, TIPUHLIATT PaBHOIPaBHOCTH
VHepLMa/IbHBIX CUCTEM 0TCyeTa; MOJIEKYJISIPHO-
KUHeTUYeCKyH0 TeOpUI0 CTPOEeHMs BellleCTBa, Ia30Bble
3aKOHbl, IepBbIi  3aKOH  TepMOJAVMHAMMKH;  3aKOH
COXpaHeHUsl 371eKTPUUeCcKoro 3apsza, 3akoH KysioHa, 3aK0H
Oma pnga yuvacTka nend, 3akoH Owma /g TIOJHOU
3/IeKTpUYeCcKor Lemny, 3akoH [Dxoynsa - JleHna, 3akoH
3/IEKTPOMarHUTHOW MHZYKLIMH, 3aKOH COXPaHEeHUsI SHepruy,
3aKOH TMPSIMOJIMHEMHOrO pacrpoCTpPaHeHWs! CBeTa, 3aKOH
OTpaKeHHs1 CBeTa, 3aKOH I[IpeJIOM/IeHUsI CBeTa; 3aKOH
COXpaHeHHsl SHEPruM, 3aKOH COXpaHeHMUs] UMIYJ/IbCa, 3aKOH
COXpaHeHUsl 3/1eKTPUYEeCKOro 3apsifia, 3aKOH COXpaHeHUs
MacCOBOI0 YMCJIa, MOCTYJ1aThl bopa, 3aKOH paii0aKTUBHOTO

pacriazia);  yBEpPEHHOe  WCIIO/Ib30BaHWe  3aKOHOB U
3aKOHOMEpHOCTel Tpu aHaau3ze (U3NUeCKUX SIBJIEHUU |
TIPOLIeCCOB;

[1P6 6. BnajmeHre OCHOBHBIMM MeTOJAMU HAay4YHOTO
TO3HAHUSI, UCTI0/Ib3yeMbIMU B (PU3MKe: MPOBOAUTE MpsiMble
Y KOCBeHHble M3MepeHUsi (U3UUECKUX BeSMUHWH, BbIOMpast
OTTHUMAJIbHBINA CTIOCO0 M3MepeHHs U UCTIONb3Ysl U3BEeCTHBIE
MeTO/Ibl OlLIeHKH TOrpeliHoCTell u3MepeHul, MpPOBOAUTh
VCC/IeJOBaHUe  3aBUCUMMOCTeN  (DM3UUeCKHUX  BEeJIUYUH
C WCIMOJIb30BaHUEM TIPSIMBIX  U3MepeHu, OOBSICHAThH
ToJTyueHHbIe pe3yJbTaThbl, UCI0Jb3ys (PHU3NUecKre TeOpHUH,
3aKOHBI U TIOHSITHS, U e/IaTh BBIBO/bI; COOMIOAATE TIpaBM/Ia
6e30macHOTro Tpy/a
TpU TIPOBEJIEHUM UCCAeIOBaHUMA B paMKax ydeOHOro
3KCIepyMeHTa u yueOHO-HCCIeJoBaTeIbCKOM
JesiTeNTbHOCTH C WCT0/Ib30BaHUEM 1[M(POBBIX
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V3MEepUTe/IbHbIX YCTPOUCTB U nabopaTOpHOTO
obopy/j0BaHus; c(OpMHPOBAaHHOCTL  Tpe/CTaB/IeHUIN
0 MeTo/lax MOIy4YeHUs] HAyYHbIX aCTPOHOMHUECKUX 3HaHWUM;

I[IP6 7. CdopMHUPOBaHHOCTH YMeHHUS  pellaTb
pacueTHbIe 33/jJaui C SIBHO 3aJjlaHHOM (hH3UUeCKOi MOJieNbio,
WCI0JIb3YS ¢dusnueckue 3aKOHBI
Y TIpUHLWIBI; Ha OCHOBE aHaiuW3a YCJIOBUSI 3a/jaud
BbIOMpaTh (PU3MUECKyt0 MO/Je/ib, BbIENATh (U3nNUecKre
Be/IMUMHBI ¥ (HOPMYJIbI, HEOOXOAWMBIE [ ee DeLlIeHwUs,
TIPOBOJMTH pacyeThl U OLIeHWBATh PeasbHOCTb [T0TyYeHHOTO
3HaueHUs: (HU3UUECKON Be/SMUMHBI; pelllaTh KaueCTBEHHbIE
3a/jauy, BbICTpauBasi JIOTUUECKU HENPOTUBOPEUUBYIO
1L[eNI0YKYy PacCYKJeHUl C Oropoi Ha M3ydyeHHble 3aKOHBI,
3aKOHOMEPHOCTHU U (pr3UuecKyre sSIBJIeHUs

OK 02.
Wcrionb30BaTh
COBpeMeHHble CpefiCTBa
TIOMCKa, aHa/In3a
Y UHTepIipeTaLuu
vHpopMaL1
Y UH(OpMaLIOHHbIe
TeXHOJIOTUU

JJ1s1 BBITTOJTHEHUS
3aja4
rpogeccruoHabHOM
JlesiTe/TIbHOCTU

JInuHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTb B YacTH
L[EHHOCTH HAay4YHOT'0 MO3HaHUSI:

- c(hopMHPOBaHHOCTD MHPOBO33peHHUsl,
COOTBETCTBYIOILIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOI[eCTBEHHOW TIPAKTHKW, OCHOBAHHOTO Ha
Jyajore Ky/abTyp, CIOCOOCTBYIOIIIETO OCO3HAaHWIO CBOETO
MeCTa B MOJUKY/IbTYPHOM MUDE;

- COBEpLIEHCTBOBAHMWE S3bIKOBOM W UMTATeJbCKOU
KYJIbTYPbI Kak Cpe/ICTBa B3aMO/IeNCTBUS MeXy JIIOAbMU U
T03HAaHUS MUPa;

MertarnipeiMeTHble pe3y/bTaTbl [10/DKHbI
OBnaseHue YHUBepCaTbHbIMU
T03HaBaTe/IbHbIMU JIeHCTBUSMM:

B) pabora c uHopmaryei:

- B/aJleTb HaBbIKaMM TMOJyuyeHUss UHGPOpMaLUU U3
WCTOYHHKOB pasHbIX THUIIOB, CaMOCTOSITE/ILHO
OCYLIeCTB/ISITb  TOMCK, aHaau3, CUCTeMaTU3alui0 U
VHTepIipeTalyi0 UHPOpPMaIMM pa3IudHbIX BUIOB U (HopM

OTpaXkaTh:
yueOHbIMU

[IP6 5. YMeHHWe yuWTBHIBaTh TPAHULIBI TPUMEHEHUS
M3yYeHHbIX (PU3MUeCKHX MOZeseil: mMarepuasnbHas TOUKa,
VHepLa/ibHas CHCTeMa OTCYeTa, WJeasbHbIN ras; MoJelu
CTPOEHUSI Ta30B, >KUAKOCTEM W TBepAbIX Tesl, TOYEeUHbIH
3/IeKTPUYECKUN 3apsifi, sifiepHasi MO/ie/lb aTOMa, HYKJIOHHast
Mozieb aTOMHOTO sapa
TNpY pelleHny GU3NUeCKUX 3a/ay;

ITP6 9. ChopmMupoBaHHOCTH COOCTBEHHOM MO3ULUM TI0
OTHOIIIeHHIO K (pu3nueckoli uHboOpMaluu, roaydyaeMou u3
pasHbIX MCTOYHMKOB, YMEHHH WCII0/Ib30BaTh LU(PpPOBbIE

TeXHOJI0TUU IS TIOUCKa, CTPYKTypPHPOBaHUs,
VHTEepIIpeTallid U TIpe/ICTaBjeHHs y4eOHOM W Hay4HO-
TIOIY/IIPHOM vHopMaLy; pasBurue yMeHUU

KPUTUUECKOI0 aHa/in3a rosiyyaeMol MH(popMaLum




TIpe/iCTaB/IeHus];
- CO3/laBaTh TEKCTHI B PAa3/IMUHBIX (hopMaTax C y4eTOM

Ha3HaueHWs WHGOPMaIUY U 1]eJIeBOM ayJUTOPUHU, BbIOMpast

OINTHUMasbHYI0 (POPMY TIpe/[CTaB/IeHUs U BU3yaIu3aluy;

-  WCTNONb30BaTh CpeACTBa HWH(POPMALMOHHBIX |
KOMMYHHUKaIIMOHHBIX TeXHOJIOT Ui B pelieHn:
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpraHH3al[MOHHBIX
3ajau ¢ cobsrozieHreM TpeOOBaHU 3PTOHOMMKH, TEXHUKU
6e30MacHOCTH, TUTHEHBI, PeCypCcoCOepe)KeHusl, TIPaBOBBIX U
3TUUYECKUX HOPM, HOPM MHGOPMAaIMOHHOM 6€30MacHOCTH;

- B/IaZieTb HaBbIKAMHM pacCriO3HAaBaHUS W 3allUTHI
vHbopMaIy, THPOPMAIIMOHHOM 6€30MaCHOCTH JINYHOCTH

OK 03.
IInanupoBatb
Y peasiv30BbIBaTh
cobCTBeHHOE
ripodeccroHanbHOE
Y JIMYHOCTHOE
pa3BUTHE,
npeJnpUHUMAaTeNbCKY
10 JeATeNlbHOCTh
B NpoecCcroHaNbHOM
cdepe, UCTO/Ib30BaTh
3HaHU 10 IPaBOBOM
Y (PMHAHCOBOM
rPaMOTHOCTH
B Pa3/IMUHBIX
JKU3HEHHBIX CUTYyaLUsX

JINUHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTb B 4acTH
JyXOBHO-HPaBCTBEHHOI'O BOCTIUTAHUS:

- CroCOOHOCTh OL|eHWBaTh CUTYalMI0 M TPUHUMATh
OCO3HaHHble pelleHUs, OpPHUEeHTHUPYSCb Ha MOpajbHO-

HPABCTBEHHbIE HOPMBI
Y [IeHHOCTH;

-0CO3HaHHWe JIMYHOTO BKJIaZl B TIOCTPOEHHE YCTOUUHUBOTO
Oyayero;

MertaripefMeTHbIe pe3y/bTaThl /IO/DKHBI OTPa’KaTh:
OBnagenue YHUBepCa/lTbHBIMU PeryJIsiTUBHBIMU
JIeCTBUSMHU:

a) caMoOpraHu3aLysi:

- CAMOCTOSITEJILHO OCYILECTB/ISTh T103HABATE/BLHYIO
JeaTeIbHOCTh,  BBISIB/ISITH ~ TPOOJIEMBI,  CTaBUTb |
¢dopmyipoBaTh COOCTBEHHBbIE 337lauy B 00pa30BaTebHOMN
JieaTeIbHOCTY Y KU3HEHHBIX CUTYaLHsX;

- CaMOCTOSITeNIbHO  COCTaB/SATh  IUIAaH  pelleHust
npo6JieMbl C y4eTOM MMEIOIMXCSl PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEMN

ITP6 9. ChopMHUPOBaHHOCTL COOCTBEHHOH MO3UI[UM T10
OTHOIIIeHUIO K (u3nueckoi nvHbopMalyu, royyaeMoi 13
pa3HbIX MCTOUYHUKOB, yMeHUW WCI0/b30BaTh LU(PPOBLIE

TEXHOJIOTUH JUTST TIOMCKa, CTPYKTYPUPOBaHUS,
VHTeprpeTaliyd | TMpe/CTaB/ieHuss y4yeOHONW M HayuyHO-
TIOMYJ/ISIPHOM “H(opMaLuy; pasBUTHE yMeHulH

KPWUTHYECKOI0 aHaau3a noay4yaeMon HH(popMaLuu




Y TIpe/INOYTeHU;

- 1aBaThb OLIEHKY HOBBIM CUTYaLUsIM;

ciocoO6cTBOBaTh  (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO
IIMPOKOM 3pYAMIMM B  Ppa3HbIX 00/aCcTSIX 3HAHUH,
TOCTOSIHHO ~ TIOBBIIIATh ~ CBOW  0OOpa3oBaTe/lbHbIM U
KY/IbTYPHBIN YDOBEHB;

0) CaMOKOHTPO/JIb:

WCII0/Ib30BaTh TMpHeMbl  peduiekcud st
CUTyalliH, BbIOOpa BEPHOTO pellieHus;

- YMeTb OLIeHUBaThb PUCKW U CBOEBPEMEHHO MPUHHMATh
pelLeHust

T10 UX CHIDKEHUIO

OLIEHKH

OK 04.
SddexTUBHO
B3aMMO/IEMCTBOBATh
1 paboTartb
B KOJI/IEKTHBE U
KOMaHzle

JINUHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaThb B YacCTH
[[eHHOCTH Hay4YHOT'0 TTO3HaHUSI:

-OB/Ia/leBaHie HaBbIKAaMHU yueOHO-MCC/Ie/J0BaTeIbCKOM,
MPOEKTHOMN
Y COIMATbHOM /1esiTe/IbHOCTH;

MertaripeJMeTHbIe  pe3yJIbTaThl
OBnazeHuve YHUBEpCaTbHBIMU
JIeCTBUSMHU:

0) coBMeCTHast eATeIbHOCTb:

- TIOHMMaTh W  WCIIOJIb30BaTh
KOMaH/THOM

Y UHJUBU/Iya/IbHOW paboThI;

- BLIOMPATh TEMAaTHUKY U METOZbI COBMECTHBIX /IeHCTBUM
C yueToM OOIIMX WHTEPECOB M BO3MOXKHOCTEH KaXKI0TO
yjieHa KOJI/IeKTHBa;

- TIpUHUMATH
OpraHU30BbIBaTh
W KOODAWHUPOBaTb [IeMCTBUS TIO ee JOCTHKeHUIO:
COCTaB/IAThL TJIaH [IeHCTBUM, pacripe/ie/isiTh POM C YUeTOM
MHEHUH YYaCTHUKOB, 00CY)K/IaTh pPe3y/IbTaThl COBMECTHOH

AOJDKHBI  OTPa’XdThb:
KOMMYHHKATHUBHBIMHU

nperMyliecTBa

Le/lM COBMECTHOW  [1esiTeIbHOCTH,

[TP6 10. OBnaseHwe ymeHusiMu paboTaTh B TPYIIIe
C  BBINOJIHEHWEM  DPa3/MUHBIX  COLMA/IBHBIX  pOJIeH,
TUIaHUPOBaTh PabOTY TPYIIIbI, PAL[OHAIBHO pacIipeZesisiTh
[leITe/IbHOCTb B HeCTaHJApTHBIX CUTyalUsiX, aJeKBaTHO
OLleHMBaTh BK/aJ KaXJ0ro W3 YUYaCTHHUKOB TIpYIIbl B
pellleHUe paccMaTprUBaeMoil pobeMsl




paboThI;

-OLIeHMBaTh KAueCcTBO CBOEr0 BKIaJa M KaXKAO0ro
yyaCTHMKa KOMaHAbI B  OOIMH  pe3ysibTaT 10
pa3paboTaHHBIM KPUTEPHSIM;

-ripeJjiaraTb HOBbI€ TIIPDOEKTLI, OLIEHWBATb HWAeu C

MO3UIMM  HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HaUMMOCTH; KOOpPJMHUPOBaTh
W BBHINIOJHATE  paboTy B YC/IOBUSIX  peasibHOTO,
BUPTYa/JbHOTO
Y KOMOMHUPOBAHHOT'O B3aUMO/IeMCTBUS;

-0CyI1L|eCTBJISTh MO3UTUBHOE CTpareruueckoe
ToBe/leHre

B pa3/MuUHBbIX CUTyalUsiX, TIPOSIBJISITb TBOPYECTBO U
BooOpakeHue, ObITh MHUI[AATUBHBIM.
OsnageHue YHUBepCaTbHbIMU
JIeCTBUSIMHU:
T) IpUHSTHE Cce0st U IPYTHX JIFO/ei:
- IPYHUMAaTh MOTHBBI U apTyMeHThI APYTHX JI0/lel Mpu
aHa/M3e pe3y/bTaTOB /lesITe/IbHOCTH

peryJsiTUBHBIMU

OK 05.
Ocy111ecTB/IATh YCTHYIO
Y TMCbMEHHYO
KOMMYHUKAL1I0
Ha rocy/ilapCTBEHHOM
si3bike Poccuiickoi
®dejepalviy C yUeToOM
ocobeHHOCTeM
COLIManbHOT0
Y KyJIbTYPHOTO
KOHTEKCTa

JINYHOCTHBIE pe3y/bTaThl JO/DKHBI OTPa)kaTb B 4YaCTH
3CTeTUUYECKOTO BOCITUTAHUS:

- 9CTeTUYeCKOoe OTHOLIeHUe K MUPY, BK/IHOYasi 3CTETHUKY
ObITa, HAyYHOTO M TEXHUUYECKOTO TBOPYECTBa, CIIOPTa,
TpyAa
1 00I11eCTBEHHBIX OTHOIIIEHUI;

B 00/1aCTH MaTPUOTUYECKOTO BOCITUTAHHSI TIPOSIBJISATH:

-LIleHHOCTHOe  OTHOIIleHWe K  TOCy/lapCTBeHHbIM
CUMBOJIaM, WCTOPUYECKOMY U TPUPOAHOMY HacC/e/uto,
naMsiITHUKaM, TpaJuLUsM HapoJoB Poccuu, AOCTHXKEeHUSM
Poccun B Hayke, UCKYCCTBe, CIIOPTe, TEXHOJIOTUSIX U TPY/IE;

MertaripeiMeTHble pe3y/bTaThl [IO/DKHbI OTpaXkaTb:
OBnageHue YHUBEpCaTbHbIMU KOMMYHUKaTUBHBIMU

[TP6 1. CdopMHUpPOBAHHOCTL TIPe/CTaBI€HUNA O POJH
¥ MecTe (PU3MKU M aCTPOHOMHHU B COBPEMEHHOI HayuyHOMH
KapThHe MHpa, O cHucTemMooOpasyroiield pond (U3vKU B
pasBUTUU eCTeCTBEeHHbIX HaykK, TeXHUKU
U COBDEMEHHBIX TeXHOJIOTHMH, O BKJIaJle POCCUHCKUX
U 3apy0exHbIX YyueHbIX-(QU3UKOB B pa3BUTHe HayKU;
NMOHMMaHue  (U3NMUeCKOW  CYI[HOCTH  HaOJIoZaeMbIx
sIBJIeHUH MUKPOMHMPa, MaKpOMHUpa U MeramMrpa; oHUMaHue
pO/M aCTPOHOMMH B NPAKTUYECKOH /1eATe/IbHOCTH UesioBeKa
Y Jla/JbHeMllleM Hay4yHO-TeXHUUeCKOM pasBUTHM, POJIU
(0)2€3%14%1
B  (popmMHpOBaHUM

Kpyrosopa Y  (yHKLMOHAJbHOU
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JeCTBUSMHU:

a) ob1eHue:

- OCYIIeCTBISATb KOMMYHHKAI[MH BO Bcex cdepax
JKU3HU;

- Pa3BepHYTO U JIOTUYHO M3/1araTh CBOIO TOUKY 3PEeHMUs
C WCTI0/Th30BaHNEM SI3bIKOBBIX CPE/ICTB

I'PaMOTHOCTH 4eJ/IOBE€Ka AJId pellleHHs IIPAKTUYeCKUX 3d4a4

OK 07.
CojieiicTBOBaTh
COXpaHeHUI0
OKpY’Karolllel cpefibl,
pecypcocOepexeHHro,
TIPUMEHSITb 3HaHUS
00 u3MeHeHUHn
K/TUMATa, MPUHLIUTIBI

JIMUHOCTHBIE Pe3y/bTaThbl OO/DKHBI OTPAXdaTbhb B UdCTHU
9KO0JIOTM4YeCKOro BOCITMTAdHUA:

- chOpMUPOBAHHOCTb  3KOJIOTUYECKOW  KYJIbTYPHI,
TIOHUMaHKe BJIVISTHUST COL[MA/TbHO-9KOHOMUUYECKUX
TIPOLIeCCOB Ha COCTOsTHHE TIPUPOIHOUM U COLIMATbHOM Cpe/ibl,
O0CO3HaHWe  T/i00a/bHOTO  XapakTepa  JKOJIOTHYeCKUX
npobJiem;

- IIJIJaHUpOBaHWe U OCYyLleCcTB/IeHWe [eWCTBUM B

I[MP6 8. CdopMHUPOBAHHOCTL yMeHHsI TPUMEHSTh
ToJTyueHHbIe 3HAHUS 11 O0BSICHEHHUS YC/IOBUI TIPOTEKAHUS
(bu3nueckux sIBJIEHUHN B rpupoje
u JJIst TIPUHSTHUS MPaKTHUYeCKUX pellieHui
B TIOBCEeJHEBHOM >KU3HM Jjis1 obecrieueHuss 6e30IMMacCHOCTH
nipy obpailjeHnH C OBITOBBIMU MPUOOPaMH U TEXHUUECKUMU
yCTPOHCTBAMU, COXPAHEHUS 3[J0POBbsI U COOJIIOZIEHST HOPM
9KOJIOTUUECKOTO TIOBeJIeHHsI B  OKpYy)Karollleil cpefe;

OepeXxJTMBOro OKpY’KaroIlell cpefie Ha OCHOBe 3HaHWS LieJiell YCTOMUMBOTO | IOHUMaHWe HeoOXOAMMOCTH TIPUMEHEeHUsI [JOCTYDKeHUH
TPOU3BO/CTBA, Pa3BUTHS Ue/I0BEYeCTBa; ()27 U TeXHOJIOTUU
3¢ deKTUBHO aKTUBHOe HeNpusTUe [AeUCTBUM, TPUHOCSAIIMX BpeJ | /s pallMOHAaILHOTO TTPUPOOII0Ib30BaHUS

JleliCTBOBAaTh OKpYKarolllel cpefie

B Upe3BbIYalHbIX

CUTYaLUsIX

IIK 1.2 TIpoBOAUTE - yMeHHe OrpeJiesisiTb KOHCTPYKTUBHbIE 0CODEHHOCTH Y37I0B - chopMHpOBaTH Tpe/iCTaB/IeHUs: O CBOMCTBaX MeTa/I/IOB,
TeXHUYecKoe Y JleTajiell )kes1e3HOZ,0POKHOTO MO/BMYKHOTO COCTaBa; CrlaBax, BHJAX  KOppoO3uM, 00sacTd  TIpUMeHeHUst
obcyKuBaHUe U - TIOHMMaHKe CUCTEMBI TEXHMUECKOTO OOC/TY)KMBAHMS M | HeMeTa/TM4ecKhX 1 KOMIIO3ULIMOHHBIX MaTepyasoB, BUAax U
PeMOHT PEMOHTA JKeJIe3HO0POXKHOT'0 TNIOABIKHOI'O COCTaBa CBOMCTBAaX TOIUIMBA, CMAa30YHbIX M 3allIMTHBIX MaTepuasax,
JKese3HO0OPO’KHOT O CBOWCTBaX HeEOPraHWYeCKWX W OpraHUuYecKuX COeIVHEeHUH,

TIO/IBV)KHOT'O COCTaBa B
COOTBETCTBHUHM C
TpebOBaHUSMU
TEXHOJIOTUUECKUX
TIPOLIECCOB.

MapKHUPOBKe U TIepeBO3Ke I'PY30B 10 JKeJIe3HOH JJopore.




1K 3.2. Pa3pabatbIBaTh
TeXHOJIOTHUeCcKre
MpOLeCChl HA PEMOHT
OTJie/IbHBIX JieTajiel 1
y3710B
>Kerie3HOJOPO’KHOT O
MO/IBUYKHOTO COCTaBa B
COOTBETCTBUHU C
HOPMaTUBHOU
JIOKyMeHTaLeun.

YMeHue omnpefessiTh TeXHOJOTMUeCKHWe TIPOIecchl Ha
PEMOHT OT/le/IbHbIX JleTajiell U y3/10B »KeJie3HOJOPOKHOTO
TIO/IBJKHOTO COCTaBa B COOTBETCTBUM C HOPMAaTHMBHOM
JIOKyMeHTaL[1eH.

CcdopmupoBaTh TMpefCTaBlieHHe O TeXHOJOTHUeCKUX
mporieccax IMpU PeMOHTe >Keie3HO/I0POXKHOTO TO/IBUYKHOTO
cocTaBa




2. CTPYKTYPA Y1 COJIEP)KAHVE YYEBHOH JUCITUITI/INHBI

2.1. O0beM yueOHOM AUCIUIUIMHBI X BUIbI y4e0HOH PadoThI

Bup yue0Ho# padoThI

O0beM B yacax

O0beM o0pa3oBaTe/TbHOM MPOrpaMMbl YUeOHOr0 mpeiMeTa 144
1. OcHOBHOE cofiep)XKaHue’ 80
B T.U..

JleK1nu, ypoku 54
[TpakTrueckue (1abopaToOpHbIe) 3aHSATHUS 26
2. CamocToaTe/IbHAsA padoTa o0yuaromierocs (Bcero) 34
3.  IlpocgeccuoHanbHO  OpueHMUpOBAHHOE  COOEepIHCAHUe 32
(codeparcanue npuknadHo2o0 modyns)”

B T.U.:

TeopeTrueckoe oOyueHue

[TpakTrueckue (1abopaTopHbBIe) 3aHSTHUS

NHuauBuyanbHbIM IPOEKT (0a/Hem)

ITpoMexyTouHas aTrecTanus (3k3ameH)® 30

* OCHOBHOE CO/Iep)KaHKe BKIIFOUAeT CO/iepyKaTesbHble JUHUK M0 yueGHOMY mpeaMery «®usuka» (6a30Bbiii ypOBeHb)
depepanbHON 00pa3oBaTe/bHON NPOrpaMMbl CpefiHero o0iiero o0pa3oBaHusl, yTBepKAeHHOM Iprka3oM MuHKCTepCTBa
ripocBetienust Poccutickoit ®epepariun ot 18 mast 2023 r. N 371 (B pemakuuu Ilpukasza MunmnpoceeljeHuss Poccuu

ot 9 okTsi0pst 2024 . N 704).
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WM CKOHLIEHTPUPOBAHO B pa3zesie [IpUkiafHoN MOAY b,

[TpodeccroHaMbHO OPUEHTHPOBAHHOE COJlep)KaHHWe MOXKeT ObITb pacrhpefie/ieHO M0 pa3zesiaM  (TeMam)

5 dbopMa HPOME)KyTO‘{HOI\/’I daTTeCTallikd KW KOJ/IMUeCTBO YdaCOB, OTBOJHMMBLIX Ha €€ TIpOoBeJeHHe, PEerjiaMeHTHDYIOTCA

yuebHbIM riaHom OIT CTIO




2.2, TemaTUueCKHH MJIaH U CO/iep)KaHUe JUCIUIIMHBI « DU3UKa»

HaunmeHoBaHue pas/jesioB U Copep)xaHue yue0HOro marepuasna (0CHOBHOe U mpogeccHoHaTIbHO O6bem dopmupyembie
TeM opHeHTHpOBaHHoe)’, 1abopaTopHbIe M MPAKTHUYECKHE 3aHATHSA, IPUK/IAJHON | 4YacoB obme u
MOAY/Ib (TIPH HA/THYHH) npodecCHOHabHBIE
KOMIIeTeHI{MH
1 2 3 4
Pa3zpen 1. du3vka ¥ MeTOABI HAYYHOI'0 ITO3HAHUA
Tema 1.1 Cojep)xaHue yuye0HOro MaTepuasa: 3
BBepenne dusuka - Hayka o npupoge. HayuHble MeTOZAbl MO3HAHUSA OKPY’KaloLero MHpa.
Ponb 3KCcnepriMeHTa U TeOpUH B TPOLIeCCe TTO3HAHWS NMPUPOJbI. DKCIIEPUMEHT B
¢usuke. MogenvpoBanue (U3UUYECKUX SIBJIeHUMM U mpoueccoB. HayuHble 1
runoTe3bl. Pusnyeckre 3aKOHbl U Teopru. ['paHuULIbl TPUMEHUMOCTH (PU3NUeCKUX OK 03
3akoHOB. [IpuHuun cootBeTcTBUsA. Ponb u MecTo (u3ukd B ¢GoOpMHUPOBAHUU OK 05
COBpPeMeHHOM HayYHOM KapTWHBI MUpPa, B TPAKTUUYECKOH esiTeIbHOCTH JFoel
CamoctosiTenibHasi paboTa 00yuaroIUXCsi: TOJYYUTh POU3BOJHbIE €IMHULIBI B ’
cucreme CI.
Pazpen 2. MexaHuKa 22
Tema 2.1 Copep)xaHue yueGHOro MarepHasna:
KunemaTuka Mexanuueckoe pABwkeHHe. (OTHOCUTE/NBHOCTb MeXaHWUUeCKOro  JIBMKEHMS. OK 01
Cucrema orcueta. Tpaekrtopus. IlepemerieHre, CKOpPOCTb (CpefHsisi CKOPOCTD, OK 02
MIHOBEHHasi CKOPOCTb) U YCKOPeHHe MaTephaJbHOW TOUKH, UX MPOEKLMU Ha OCH OK 04
cucteMbl KoopAuHaT. Crio)KeHWe T[epeMelleHUd U CJI0KeHHe CKOpPOCTeH. 7 OK 05
PaBHOMepHOe ¥ paBHOYCKOpEHHOe TpsSMOJMHENWHOe [JBWXKeHue. ['paduku OK 07
3aBUCUMOCTH KOOpZHWHAT, CKOPOCTH, YCKOpeHHd, IIyTU U IepeMelleHus I[IK 1.2
MaTepHa/lbHOM TOUYKM OT BpeMeHU. CBOOOZHOe MajieHre. Y CKopeHue CBOOOAHOTO [IK 3.2

nazienns. KpurBommHelHOe [BWKeHue. /[IBibkeHHMe MaTepuaJbHOM TOYKU IO

OKPY>KHOCTH C TIOCTOSIHHOM 110 MOAYJ/IKO CKOPOCTBHO. YroBast CKOpPOCTB, JIMHeMHast

® OGpasoBaTe/bHas OPraHU3allis BIPaBe CAMOCTOSATE/LHO OMPEIeNIATE MOC/Ie0BATeIbHOCTL U3yUeHNs Pasie/ioB U TeM, BXOJSAIIUX B HUX, @ TAKXKe Mepepacripe/ie/isiTh KOJMUeCTBO
YacoB [/l OCBOEHHMSI OOYdYarolUMHCS yyeOHOrO MarTepHana, C y4eTOM JIOTMKA (DOPMHPOBaHUS TpeJMETHBIX pe3y/IbTaToB, OOMMX M TNPOQeCcCHOHATbHBIX KOMITeTeHLHH,

Me)KITpeIMETHBIX CBsi3eld C IPYTMMH AUCLIMIIMHAME 00111e00pa30BaTe/IbHOTO 1 001enpodeccHoHaIbHOTO LMK/IOB yue6Horo miana OIT CITO.




ckopoctb. Ilepuos u yactora obpaieHusi. LleHTpocTpeMuUTenbHOe YCKOpPEHHe.
TexHUuecKre yCTpPOMCTBa M MpaKTUYeCKoe TPUMeHeHHe: CIUO0METp, JBWKeHHe
CHapSIZIOB, LIeMHbIe U peMEHHbIE Nepefaun™

[TpakTHUeCcKHe 3aHATHSA

[TpakTHueckue paboThI:

V3mepeHrie MrHOBEHHOU CKOPOCTHU. VccieioBaHe COOTHOILIEHUS] MeXAY Ty TSIMHU,
MpPOM/IeHHBIMU TeJIOM 3a T0C/e/loBaTe/IbHble paBHble MPOMEXYTKHM BpPeMeHH MpH
PaBHOYCKOPEHHOM [IBW)KEHHH C Haya/JlbHOW CKOPOCTBIO, PABHOU Hy/t0. M3yueHue
JBIDKEHUS 11apyKa B BSI3KOW >KUJKOCTH. V3yueHue /IBWKeHUs Tesa, OpPOIIeHHOTro
TOPU30HTA/IbHO

CamocrosTenbHasi paboTa 00yJaroluxcsi: TOBTOPeHUe, 3a/laul, 3aroTHUTh
CPaBHUTEJIbHYIO Tab/HITy MPSMOTMHERHBIX TB>KEHUH.

Tema 2.2
JMHaMuKa

Copep)xaHue yueOHOro MaTepuasa:

[TpuHumn otHOocUTenbHOCTU ['anuses. Ilepseli 3akoH HeroToHa. VHepruanbHble
cucteMbl oTcueta. Macca Tena. Cuna. IlpuHuun cyneprosunuu cui. Bropou
3akOH HploTOHa 11 MaTepuaZbHOM TOYKM B WHepLMa/bHOM CUCTeMe OTCueTa
(MUCO). Tpetuit 3akoH HbrOTOHa AJi1 MaTepyalbHbIX TOYeK. 3aKOH BCEMUPHOIO
tarorenuss. Cuna tsokecTu. IlepBas Kocmuyeckas CKOpocTb. Cuiia yIpyrocTw.
3akoH ['yka. Bec Tena. Tpenue. Buzbl TpeHust (ITOKOS, CKOJIbXKEHUs], KaueHus).
Cuna tpenus. Cyxoe TpeHue. Cujia TpeHUs CKOJIBXEHHUS U CU/Ia TPeHUs IOKOs.
Kosdpdurment tpeHus. Cuia CONpPOTUB/IEHHUSI TIPDU [IBWDKEHUM Tejla B JKUJKOCTH
win rase. IloctymaresnpHOe W BpalljaTelbHOe [BIKEHHEe abCOMIOTHO TBEPZOro
Tesla. MOMEHT CWIbl OTHOCHTE/IbHO OCHU BpaljeHus. Ilnedo cusbl. YcinoBus
paBHOBecus TBepgoro tesna B MICO. TexHuyeckue yCTpPOMCTBa M IpaKTU4eCKoe
TIpUMeHeHue: MOALUITHUKY, ABMKeHHEe UCKYCCTBEHHBIX CITyTHUKOB*

[IpakTryeckue 3aHATUA

[TpakTHueckue paboThI:
V3yueHre JBWKeHUs Opycka 10O HAKJIOHHOM TIIJIOCKOCTU TIOJ, [/IeHCTBUEM

7 Yachl TPaKTUUYECKUX Pab0T yuTeHbI B COJEPXXaHWM yueGHOrO MaTepuaia U BXOZAT B 06lee KOJMUECTBO 4yacoB 1Mo TeMme. Yackl 1abopaTopHbIX paboT M MpodeccHoHaIbHO
OPHEHTHUPOBAHHOT'O COJlep>KaHUsl YUUTBIBAIOTCS OT/e/IbHO.
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HeCKO/MbKUX cul. McciefoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B
JlehOpMHUPOBAHHOM MPY>KUHE U Pe3MHOBOM 00pa3iie OT BeJIMUMHBI UX ZiechopMaliin

JIaGopaTopHbIe 3aHATHUSA

JlabopatopHasi pabora 1. VccnemoBaHue YCIOBHN paBHOBeCHsI TBEPJOrO Teja,
HMIMEIOLLIero OCh BpalljeHusl

CamocTrosTenbHast paboTa 00yJaroumxcsi: yueOHUK, 3a/1aum.

Tema 2.3
3aKOHBI COXpaHeHUs B
MeXaHHKe

Copep)xaHue yueGHOro Marepuasna:

Mexanuueckass pabora u MoujHOCTh. KuHernueckast sHeprusi. [loTeHImanbHast
JHeprusi. 3aKOH COXpaHeHWs MeXaHWuYeckoW sHepruu. Pabora cusibl TsDKeCTH U
cunbl ynpyroctu. IIpyMeHeHue 3aKOHOB coxpaHeHus. lVcro/sb3oBaHUe 3aKOHOB
MeXaHUKW [ijii  OOBbsICHeHHsl [JBW)KeHUsi HeOeCHbIX Tenl U IS Pa3BUTHUSA
KOCMUYeCKUX HCC/Ie[J0BaHUM, IPaHULbl IPUMEHUMOCTH K/1aCCUUeCKOM MeXaHUKHU.
VmMnysibC MaTepuanbHOM TOYKM (Tena), CUCTeMbl MaTepUabHbIX TOYeK. VIMIybC
CUIbl U W3MeHeHWe HMITy/lbCa Teja. 3aKOH coxpaHeHus ummysibca B KMCO.
PeakTBHOe ABWKeHHe. Pabora cusibl. MoujHocTh cuiibl. KuHeTHueckasi sHeprus
MaTepuasbHOW TOUKA. TeopemMa 00 W3MeHeHWM KUHETUYeCKOW 3HEPrHm.
[ToreHuuanbHas sHeprus. [loTeHLManbHas 3Heprusi yrnpyro JehopMHPOBaHHOM
NpyXuHbl. [loTeHIManbHasi SHeprus Tena BOMM3M TOBEPXHOCTH  3eMJIH.
[MoTeHIManbHbIE W HeMOTeHIMalbHble CUbl. CBs3b pabOThl HemoTeHLMaTbHbIX
CWI C W3MeHeHHeM MeXaHWYeCKOM 3HEepruM CHUCTeMbl Tesl. 3aKOH COXpaHeHWs
MeXaHWUeCKOM SHepruy. Ypyrve U Heyrpyrue CTOJIKHOBEHUsT™

[IpakTHyeckue 3aHATUSA

[TpakTrueckue paboThI:

V3yueHre CBSI3M CKOPOCTeH Ten TMPU HEynpyrom yzape. VicciefoBaHue CBSI3U
paboTHI CUTBI C U3MEeHeHeM MeXaHWUeCKOl SHepryu Tesa.

TexHUYeCKHWe YCTPOWCTBA W TIPaKTHUECKOe TIPUMEHeHHe: BOJOMET, KOIIep,
TNIPY’KUHHBIW TIMCTOJET, ABWKEHHE UCKYCCTBEHHBIX CITyTHUKOB U pakeT.
Hcrosib30BaHWe 3aKOHOB MEXAHUKH [i7isi 00bSICHEHHUs ABW)KEeHUs] HeOeCHBIX Tesl U
IJI1  pasBUTHS ~ KOCMHUECKUX  HWCCIeJOBAHWM, TpaHWLBl TPUMEHUMOCTH
K/IaCCUUEeCKON MeXaHWKH. IMUTAaLMsi HEBeCOMOCTHU

JIabopaTopHbIe 3aHATHS
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JlabopatopHasi pabota 2. VccnemoBaHue CBsi3W pabOThI CHIBI C W3MEHEHUEM
MeXaHWUeCKOM SHePryu Tesa Ha MIpUMepe PacTsKeHHUsl Pe3MHOBOI'0 JXKI'yTa

CamocrosiTenbHasi paboTta 00yuarouuxcs: yueOHUK, 3aaunt

Pa3pen 3. MosiekynsipHasi pu3uKa ¥ TepMO/JUHAMHUKA

24

Tema 3.1
OCHOBEI M0OJIeKY/IAPHO-
KHHETUYeCKOH Teopum

CopepxaHue yueOHOro MmaTepuasa:

OCHOBHBIE TIONIO)KE€HUSI MOJIEKYJIIPHO-KUHETUYECKOM TEeOpUM U MX OMNbITHOE
obocHoBaHue. bpoyHoBckoe aBwkeHue. [uddysus. Xapakrep ABWKEHUS U
B3aMMOJIEMICTBUSI YaCTUL] BelllecTBa. Mopend CTpPOeHHs Ta30B, >KUAKOCTeW U
TBEp/BIX Tell U 00bsICHEeHNe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoJeseil. Macca u
pa3mepnl MoJjiekyJ. KosuuectBo BemectBa. [locrosiHHasi ABoragpo. TeruioBoe
paBHOBecre. Temriepatypa U ee wusmepenue. lllkana Ttemnepatyp Llenbcus.
Mogens upeanbHOoro ras3a. OCHOBHOe ypaBHEHHE MOJIEKY/IIPHO-KWHEeTUYeCKON
TEODUU UZlealbHOTO ra3a. AOCOMOTHasi TeMmriepaTypa Kak Mepa CpejHei
KWHETUYeCKOW SHepruu TeryoBOro JBWKeHUs udactull ra3a. lllkana TemmnepaTyp
KenbBuHa. ['a30Bble 3aKOHBI. YpaBHeHHe MeHzeneeBa-KnaneiipoHa. 3akoH
HaneroHa. W3orponeccbl B HJeaJbHOM rase C TOCTOSHHBIM KOJIMYEeCTBOM
BelllecTBa. ['paduueckoe TipeJCcTaBieHHWe H30IPOLECCOB: M30TepMa, M30X0pa,
n3obapa. TexHWUECKHe YCTPOWCTBA U TIPAKTUUYECKOE TPUMEHEHHe: TEePMOMETD,
OGapomeTp*

HpaKTI/I‘—IECKI/Ie 3dHATHA

[TpakTueckre paboTel: V3MepeHuMe MacChl BO3[yxa K/IaCCHOM KOMHare.
VccnefoBaHye 3aBUCUMOCTY MeX/Y IapaMeTpaMy COCTOSTHUSI pa3pe’KeHHOTo rasa

CamocTosTenbHasi paboTa 00yJaroumxcsi: yueOHUK, 3a/1aUH.

JIaGopaTopHbIe 3aHATHUS

JIabopartopHas paboTa 3. M3yueHre 0HOT0 13 U30IPOIeCCOB

Tema 3.2
OCHOBBI TEPpMOJUHAMHUKH

CopepxaHue yueOHOro MaTepuasa:

BHyTpeHHsin 3Heprus. Pabora wu Tersonepesada. KomMuecTBo — TeIJIOTHI
YpaBHeHue TeruioBoro 6anaHca. ITepBoe Hauaso TePMOJWHAMHKH. ArabaTHbIN
npouecc. Bropoe Hauasmo TepMoauHaMUKU. TerioBble auratenu. KIIJI
TeryioBoro gpurarens. OxpaHa npupogpl. TepMoauHamuyeckass CHUCTeMa.
BHYTpeHHsisl SHEPrusi TEPMOAMHAMUYECKON CHUCTEMBI U CIIOCOOBI ee W3MEHEHUsl.
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KosmuecTBo TemnioThl ¥ pabota. BHYyTpeHHsIs1 HEPrysi 0JHOATOMHOTO H7IeaTbHOTO
raza. Bwuabpl Tersonepesaud: TEIJIONPOBOJHOCTb, KOHBEKIUS, HW3/TyUYeHHE.
YnenvHasi TETJIOEMKOCTH BelrjecTBa. Ko/IMuecTBO TerIOTHI MPU Teriornepesave.
[TonssTie 006 aguabatHoM mporiecce. IlepBbIii  3aKOH  TEePMO/IMHAMHKH.
[IprMeHeHre TMEPBOrO 3aKOHAa TePMOJWHAMUKUA K u3orporieccaM. ['paduueckas
WHTepIipeTanysi paboThl rasa. BTopoil 3akOH TepMoguHaMHUKH. HeoOpaTMMOCTh
MIPOIIECCOB B TpHpo/ie. TeruioBble MallMHbI. [TpUHIUMBI 1€HCTBUS TETIOBBIX
MammH. IIpeoOpa3oBaHusi SHEPrMHd B TEIVIOBBIX MainvHaxX. KoadduipeHt
T0JIE3HOTO ZIEWCTBUS TeryioBoM MammHbl. [Iukn KapHo u ero ko3dduimeHTt
TI0JIE3HOTO JIEUCTBHSL. JKOJIOTMUECKUe TIPOOIEMBI TEeMI03HEPTeTHKH. TeXHUUeCcKue
YCTPOWCTBA M TIpPAaKTHUECKOe MPUMEHEHHWe: JIBUraTe/lb BHYTPEHHETO CrOpaHus,
OBbITOBOM XOJIOAUIbHUK, KOHIUIIMOHED™

JIaGopaTopHbIe 3aHATHUS

JlaboparopHas pabota 4. VI3MepeHue y/ieJbHOM TeMI0eMKOCTH

CamocTosiTenibHasi paboTa 00yuaroluxcs yueOHUK, 3a7aun

Tema 3.3
ArperaTHble COCTOSHUS
BelllecTBa U (pazoBbie
nepexopbl

CopepixaHue yueOHOro MaTepuasa:

[TapooOpa3oBaHue W KOHAeHcarus. VcrmapeHue W KurieHue. AOCOMIOTHas U
OTHOCHTE/IbHAsA BJI&KHOCTb BO3Jyxa. HacelnleHHbIM Map. YzenbHas TemoTa
rnapoobpa3oBaHusi. 3aBUCUMOCThL TemriepaTyphbl KUTIeHUs OT JaBieHUs. TBepgoe
teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIMsI CBOWCTB KPUCTAJIIOB.
Kupakue kpuctauibl. CoBpeMeHHble MaTepuasbl. [11aBieHre U KpucTaid3aLys.
Y nenbHasi TerioTa ryiapsieHus. Cybmmarniysi. YpaBHeHMe TeryioBoro bamaHca*

HpaKTI/I‘-IECKI/Ie 3dHATHUA

[TpakTueckasi pabora: TexHW4yeckre yCTPOWCTBA M TIPAaKTUUYeCKOe TIPUMeHeHHe:
TUTPOMETP U TICUXPOMETP, KaJOPUMETP, TEeXHOJIOTUM TIOTyUYeHHsT COBPEMEHHbBIX
MaTepuasioB, B TOM YKC/ie HAHOMAaTepHasa0B, U HAHOTEXHOJIOTUH

CamocrosiTenbHasi paboTa oOyuaromuxcsi: yueOHHMK, BbIPACTUTh ZOMa KpHCTasll
COMM M OMNMCaTh MpoLecC KpUcTa/um3aluu. IToArotoBka K 3aueTy Mo pasfeny
«MonekyJisipHasi pU3uKa U OCHOBBI TEPMOJUHAMUKI»

JlabopaTopHbIe 3aHATHS

JlabopaTopHasi pabora 5. Oripe/ienieHre B/IaXKHOCTH BO3/yXa
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Pa3zpen 4. DneKTpojHaMHKa

20

Tema 4.1
JJ/IeKTPOCTaTHKa

Copep)xaHue yueOHOro MaTepuasa:

OneKTpu3alus Tesl. DJeKTpUUeckui 3apsifi. [IBa BHJa 3/IeKTPUUECKUX 3apsiJjOB.
[IpoBOJHWKM,  [WSJEKTPUKM U MOAYNPOBOAHUKWA. 3aKOH  COXpaHeHUs
371eKTpUueckoro 3apsiia. B3aumogelictBue 3apsiioB. 3akoH KysioHa. ToueuHbid
3/IeKTPUYECKU 3apsj. JreKTpuueckoe rosie. HamnpsykeHHOCTb 371eKTPUYEeCcKOro
nonsi. [IpUHLUI Cyreprno3vLyy 3/IeKTpUUeCKUX moJjied. JIMHWK HanpsyKeHHOCTH
3/IeKTpUYeckoro mosis. Pabota cuim 3nekTpocTaThueckoro Toss. IloTeHIwmar.
PasHocThe noreHuuanoB. [IpOBOJHMKY W [OUSJIEKTPUKU B 3/IEKTPOCTAaTUYECKOM
rnosie. JIusnmekTpuueckass TPOHMI[AeMOCTb. JDJIEKTPOEMKOCTb. KoHaeHcaTop.
O1eKTPOEeMKOCTb IIJIOCKOI0 KOHZleHcaTopa. DHeprus 3apsbkeHHOro KoHgeHcaropa*

ITpakTryeckue 3aHSITHS

[TpakTnueckre  paboTbl:  Vi3MepeHuWe  37€KTPOEMKOCTH  KOHZEHcarTopa.
TexHWuyecKue yCTPOMCTBA M IPAKTHYeCKOe TIPHMEHEeHue: 3JIeKTPOCKOII,
3/1IeEKTPOMETP, 3/eKTpOCTaTHuecKasi 3alljuTa, 3a3eM/ieHue 3JeKTponprubopoB,
KOH/IeHCaTOop, KOMHMPOBa/bHBIN arrapar, CTPYHMHbIM NPUHTEP

CamocrosiTenbHasi paboTta o0yuaronuxcsi: yueOHUK, 1300pa3uTh rpaduuecku
KapTUHbI 37IeKTPUYECKUX T07Iel pa3NuyHbIX CUCTEM 3apsifiOB.

Tema 4.2
ITocToAuHBIN
IeKTPpUYecKur ToK. Toku
B Pa3/IMYHbBIX Cpefax

Copep)xaHue yueOHOro Marepuasna:

OneKTpUYeCKri TOK. Y CJIOBUS CyllleCTBOBaHUS 3/IeKTPUUYECKOro TOKa. VICTOUHMKU
ToKa. Cuia Toka. [ToctosHHbI TOK. Hanpsbkenue. 3akoH Oma A1 yyacTKa Lielu.
ONeKTpUYecKoe  COMpPOTHBJ/IEHHE.  Y[e/bHOe  CONPOTMBJIEHME  BellleCTBa.
ITocnesoBarenbHOe, Iapajule/ibHOe, CMelllaHHOe COeJliHeHue I1POBOJHUKOB.
PaboTa 31ekTpuueckoro Toka. 3akoH Ikoyrs-JleHija. MOIHOCTb 3/1eKTPUYECKOTO
TOKa. ODJIEKTPOABIKYILlas CHla U BHYTPeHHee COIPOTHB/IEHMEe HMCTOYHUKA TOKa.
3akoH OMa /17151 ToJTHOM (3aMKHYTOM) 3/1eKTpruueckor Lenu. KopoTkoe 3aMbIKaHue.
O/IeKTpOHHAasA IMPOBOJAUMOCTb TBEPAbIX MeTa/l/IoB. 3aBUCUMOCTb COIPOTUBJIEHUS
MeTaJlJIOB OT TeMrepaTypbl. CBepXMpOBOJAUMOCTb. D/IEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa 3/1eKTPOHHBIX MY4YKOB. [TonmympoBoaHuku. CoOCTBeHHast M MIpUMeCHast
MPOBOUMOCTD TOTYTIPOBO/IHUKOB. CaoticTBa p-n-riepexoja.
[TonymnpoBOfHUKOBBIE TIPUOOPBI. DJIEKTPUUECKUH TOK B PACTBOPAX M pacrijlaBax

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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3JIEKTPOJIUTOB. DJIEKTPOJIUTUUECKAsT AUCCOLMALMS. DJIEKTPOIU3. DJIeKTPUUeCKUr
TOK B ra3ax. CaMoCTosiTe/TbHbIM U HeCAMOCTOSITeTbHBIN pa3psiji. MosHus. [11a3ma*

HpaKTI/IHECKI/Ie 3dHATHUA

[MTpakTnueckas pabota: TexHryeckre yCTPOICTBA U TIPaKTUUECKOe
TIpUMeHeHye: aMIlepMeTp, BOJIbTMeTp, PeoCTaT, UCTOYHUKU TOKa,
3/IeKTpOHarpeBare/ibHble IPUOOPHI, 37IEKTPOOCBETUTE/IbHBIE TTPUOODHI,
TePMOMETP CONPOTUBJIEHHS], BaKYyMHbIN WO/, TEPMUCTOPBI U (DOTOPE3UCTOPHI,
T10JIyIPOBO/IHUKOBBIM JV0/], Ta/lbBaHUKA

JlabopaTopHbIe 3aHATHS

JlaboparopHxas pabota 6. V3yueHre CMeIIaHHOTO COeJMHEHUsI Pe3HCTOPOB.

JlabopaTopHasi pabota 7. VI3MepeHue 3/1eKTPOIBWKYIIel CHJIbI ICTOYHMKA TOKA 4
Y er0 BHYTPEHHEr0 CONPOTHUBJIEHUS
I cemectp:
MaKCHMaJibHasi Harpy3Ka: 57
O6si3aTe/IbHAsA Harpy3Ka: 37
Jlekium: 25
JIabopaTopHbIe 3aHATHS: 14
CamocTrosiTesibHasA padoTa 20
Tema 4.3 CopepkaHue yueOHOro MaTepuasa:
MarsuTtHoe mnoJie. [TocTosiHHBIE MarHWThl. B3auMoJielicTBUe MOCTOSHHBIX MarHUTOB. MarHutHoe
JJIeKTpOMarHuTHast rosie. BeKTop MarHUTHOM UHAYKLMY. [IpUHIMI Cynepno3uLii MarHUTHBIX T0JIeH. OK 01
UHAYKIMSA. JIMHUM MarHUTHOM WHAYKUMW. KapTWHa /JMHUM MarHUTHOM WHAYKLUMWA TOJIsS OK 02
MOCTOSIHHBIX MarHUTOB. MarHuTHOe moJie TPOBOJHMKA C TOKOM. KapTvHa /vHuA OK 03
VH/JYKLAA MAarHATHOIO IO/ JJIMHHOIO TPSIMOTO TPOBOJHUKA Y 3aMKHYTOrO OK 04
KOJIbLIEBOT'O TIPOBO/JIHMKA, KAaTylIKA C TOKOM. OmbIT JpcTrena. B3aumopencTBue 2 OK 05
MPOBOJHHUKOB C TOKOM. Cuia Amrnepa, ee MOAy/b U HaripaBjieHue. Cuna JlopeHiia, OK 07
ee MOJyJ/b W HampasjieHue. [IB>kKeHHe 3apspKeHHOW 4YacTULbl B OJHOPOAHOM K 1.2
MarHUTHOM Tiosie. Pabora cwiel JlopeHna. $IBjieHWe  3/IeKTPOMAarHUTHOM IK 3.2

UHAYKUMA. [IOTOK BeKTOpa MAarHWUTHOM MHAYKLUHU. OJEKTPOJABWXKYLas Cuja
VHAYKUUU. 3aKOH  3/IeKTPOMAarHUTHOM  uHAyKuMKd — @apazes.  Buxpesoe
37IeKTpUUeCcKoe TmoJje. IDJeKTPOJBWXKYLIAsi CWla WHAYKIUMU B TPOBOJHUKE,
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JIBIDKYIIEMCS TIOCTYTaTe/IbHO B OJHOPOAHOM MarHUTHOM mnoJe. [IpaBusno JleHia.
WHayKTUBHOCTE.  fIBeHWe  caMOMHAYKLUM.  DJIEKTPOJBWKYLasi  CuUia
CaMOMHAYKIMM.  OHepPrusi ~ MarHUTHOTO  TIOJid  KaTyllKu C  TOKOM.
JJIeKTPOMAarHUTHOe moJie*

HpaKTI/IHECKI/Ie 3dHATHUA

[MTpakTrueckue paboTel: Vi3yueHre MarHUTHOTO TIO/ISI KaTYIIKA C TOKOM.
TexHWuyeckue yCTPOMCTBA U IPaKTUYeCKOe TIpUMeHeHue: TOCTOSIHHbIe
MarHuThbl, 3/71€KTPOMarHuThl, 3/7eKTPOJBUraTe/lb, YCKOPUTEIN 3J1eMeHTapHbIX
4yacTuL, UHAYKLMOHHA [1eYb

JIaGopaTopHbIe 3aHATHUS

JlabopaTopHasi pabora 8. VccnenoBaHve /efCTBUS MOCTOSTHHOTO MarHuTta Ha

paMKy C TOKOM 4
JlaboparopHasi pabota 9. 3yueHue siBfeHUsl 3/IeKTPOMarHUTHOW MHAYKLIUU
CamocrosiTenbHasi paboTa 00yuaroLxcsi: MOBTOPeHHe, 3aaunt 4
Pa3pen 5. Kosied0auus 1 BOJTHBI 26
Tema 5.1 Mexannueckue | Copep)kaHue yueOHOro MaTepuasa:
U 3/IeKTPOMarHMTHbIe KonebartenbHas cuctema. CBoOO/HbIe MexaHUUuecKue Kosiebanus. ['apmMoHryeckue
KoJy1e0aHus Konebanus. Ilepuon, dwactoTa, amruuTya U Qasza Konebanuii. IIpyKHMHHBINA
MasiTHUK. MaTeMaTU4yeCKWi MasTHHUK. YpaBHEHHWe TapMOHHWYeCKUX KosieOaHWH.
[peBpaimieHrie 3SHEPruu TIPM TapMOHMYECKHUX KojebaHusix. KomeGarenbHbii OK 01
KOHTYp. CBOOO/IHBIE 3/IeKTPOMarHUTHbIe Korie6aHus B jeaabHOM KoslebaTe/lbHOM OK 02
KOHType. AHa/JOTUs  MeXAy  MexXaHW4YeCKUMU U 3/IeKTPOMarHUTHLIMU OK 04
KosiebanussmMu. ®Popmyna ToMmcoHa. 3aKOH COXpaHEHMsl SHEepriu B H7leaJbHOM 6 OK 05
KomebaTtelbHOM — KOHType. IlpeicraBieHne 0  3aTyXawlUX  KojaeOaHUSX. OK 07
BbIHY)KZIeHHbIE ~ MexaHWueckKue  KosiebaHus.  Pe3oHaHc.  BbIHY»KJeHHbIe K 1.2
3/IeKTpOMarHuTHele  KojebOanusi.  IlepemeHHbnii  TokK.  CHHyCOMA/IbHBIN IIK 3.2

repeMeHHbIN TOK. MOIIIHOCTb IepeMeHHOTr0 TOKa. AMIUIMTYJHOe U JlefiCTByIoIIlee
3HaueHWe CUJIbI TOKA U HarpspkeHusi. TpancdopmaTop. [1pon3BoaCcTBO, Mepepaya u
rotpebsieHre eKTPUUeCKol SHepruu. JKOJIOTHUecKre PUCKU TIPY TPOU3BO/CTBE
3/IEKTPUUECKON SHeprud. Ky/nbTypa WCHOMb30BaHWS — 3/IEKTPOIHEPTUH B
TOBCeJHEBHOM >KU3HU*
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HpaKTI/II-IECKI/Ie 3dHATUA

[Tpaktuyeckue pabotel: McciefoBaHre 3aBUCUMOCTH — TlepyoJia  MasbixX
KosiebaHMH Tpy3a Ha HUTH OT JJIMHBI HUTU U Macchl Tpy3a. TexHuUueckue
YCTPOWCTBA U TPAKTUUeCKoe TIpPUMeHeHUe: JIeKTPUUeCKU 3BOHOK, reHepaTop
repeMeHHOTr0 TOKa, IMHUM 3JIeKTporepesay

JIaGopaTopHbIe 3aHATHUS

JlabopaTopHasi pabora 10. ccieoBaHue iepeMeHHOT0 TOKa B LT 13
TI0C/Ie/IOBAaTeIbHO COeIMHEHHBIX KOH/IeHCaTopa, KaTyIIKH U Pe3UCcTopa

Tema 5.2 MexaHHnuyeckKue
Y 3/IeKTPOMarHuTHbIEe
BOJIHBI

CopepxaHue yueOHOro MaTepuasa:

MexaHuueckde BOJIHBI, YCJOBUS pacrnpoctpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHWsi W [JAvHA BOJHBL [lomepeuHble W TMPOJOJBHBIE BOJIHBI.
Wutepdepeniius 1 Audpakius mexaHudeckux BOH. 3BYK. CKOPOCTH 3BYKa.
I'poMKOCTb 3ByKa. Bricora ToHa. TemOp 3ByKa. DJIeKTPOMAarHUTHbIE BOJIHBI.
YcnoBusi U3nyyeHusi 371eKTPOMarHUTHBIX BOH. B3auMHasi opreHTalyss BeKTOPOB
E, B, v B 3nekTpomMarHuTHOW BojHe. CBOWMCTBA 3/IeKTPOMAarHUTHBIX BOJIH:
OTpa)keHue, TIpeJioMJIeHre, TIoJisspu3alus, Audpakius, uHtepdepeniys. CKOpOCTh
3/IeKTPOMAarHUTHbIX BOMH. IllKajna 37eKTpOMarHWTHBIX BOJH. [IpuMeHeHue
3/IEKTPOMAarHUTHbIX BOJIH B TeXHWKe W ObITy. [IpUHIUTIBI PafUOCBSA3U U
TeneBUjeHusl. Paauonokaiys. OJIeKTPOMAarHUTHOE 3arpsi3HeHue OKpY Karollen
cpegpr*

IIpakTriueckue 3aHITHS

[Tpaktnueckass pabora: TexHWueckHe yCTPOHCTBA U  MPAKTHUECKOe
TIpUMEeHeHVe: My3bIKajlbHble WHCTPYMEHTbI, Y/bTPa3ByKOBas [UMarHOCTUKa B
TeXHUKe U MeJul[MHe, pafiap, PaJuoTIPUEMHUK, Te/leBHU30p, aHTeHHa, TeredoH,
CBY-mieun

CamocTrosiTenbHast paboTa 00yJarolMXcsi: TIOATOTOBKA K 3aUeTy T10 pa3ieny
«KonebaHus 1 BOSTHbD»

Tema 5.3
Onruka

Copep)xaHue yueOHOro MaTrepuasna:

leomeTpuueckasi  ornTuKa. [IpsMosiiHeiHOe  pacrpocTpaHeHWe CBeTa B
ofHOpoHOM cpene. JIyu cBera. ToueuHslli UCTOUHUK cBeTa. OTpakeHUe CBeTa.
3aKkoHbl OTpakeHUsi cBeTa. [locTpoeHune u300pa)keHWA B TJIOCKOM 3epKaJie.
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[IpesiomMneHue cBeTa. 3aKOHBI TIPeJIOM/IEHHsI CBeTa. AOCO/IOTHBIM TIOKa3aTesb
nipesiomsieHusi. [lonHoe BHyTpeHHee oTpakeHue. [lpezenbHbIM Yrosn MOMHOTO
BHYTpeHHero otpakeHusi. Jlucmepcusi cBeta. ClOXKHBIN cocTaB 6esioro cBeTa.
Liger. CobOwuparoiijie ¥ pacceMBaroiye JUH3bl. TOHKas /uWH3a. POKyCHOe
pacCTosiHAe W ONTHUeCKass CWa TOHKOW JMH3bI. IlocTpoeHre u3o0pakeHWi B
coOUparoIMX W pacCcerBaronX aMH3aX. PopMmyra TOHKOW JIMH3bIL. YBejUueHue,
JaBaemoe MH30M. [Ipezesibl NpUMEHUMOCTU reOMeTPUUeCKOW ONTHUKU. BomHoBas
ontyka. MiHTepdepenHiys cBeta. KorepeHTHbIe NCTOUHHKH. Y CJIOBUS HaOJIOIeHUS
MaKCUMYMOB ¥ MUHUMYMOB B UHTepGhepeHIIMOHHON KapThHe OT JBYX CUH(Aa3HBIX
KOTepeHTHbIX MCTOUHMKOB. [udpakuus cBeta. /[udpakuydoHHas pelleTka.
YcoBue Hab/TIOZIEHHST T/IaBHBIX MAKCUMYMOB TIPU TaZIeHUd MOHOXPOMaTHUECKOT0
cBeTa Ha AubpaKIMOHHYIO pelleTKy. [lossipu3saiys cBeTa*

HpaKTI/IHECKI/Ie 3dHATHUA

[MTpakTrueckue pabotel: Habmoenre gucriepcun cBeta. TexHUUECKHe
yCTpOICTBA ¥ NpaKTUUeCKOe MpUMeHeHHe: OUKHY, JIyna, (poToanmnapar,

TIPOEKLIMOHHBIY anrnapaT, MUKPOCKOII, Te/IeCKOIl, BOJIOKOHHAs! OITHKA,

JUpaKLMOHHas pelleTKa, MOo/sIPOUZ, TeaecKor

JlabopaTopHbIe 3aHATHS

JlabopaTopHasi pabota 11. OnpesieneHre TIoKa3aresisi IIPe/IOM/IEHUs CTeK/Ia 4
JlabopaTopHasi pabota 12. MccieoBaHre CBOWCTB W300pakKeHUH B JIMH3aX
CamocTosiTenlbHasi paboTa 00yUaromxcsl: yueOHUK, 3a7aun 4
Pa3zgen 6. OcCHOBBI crielja/IbHOM TeOPUHM OTHOCUTE/IbHOCTH 3
Tema 6.1 Copep)xaHue yueOHOro MaTepuasa:
OCHOBBI TeOpUH ['paHUIbl TIPUMEHUMOCTH KJIaCCUYECKOW MeXaHWKH. [ToCTy/saThl CIieljdaibHON OK 01
OTHOCHUTEe/TbHOCTH TEOPUU OTHOCUTETHbHOCTH: MHBAPUAHTHOCTh MO/ CKOPOCTU CBeTa B BAaKyyMe, OK 02
MIPUHIUI OTHOCUTEBHOCTH OWHINTeHHa. OTHOCHUTE/LHOCTh O/JHOBPEMEHHOCTH. 1 OK 04
3amezsieHe BpeMeHM U COKpalleHWe [/IMHbL. OHeprus U UMIIYJbC OK 05
PEJIITUBUCTCKOM  vacTuipl. CBA3b MacChl C SHEPrUed W  UMITYJ/IbCOM OK 07
PEeJIITUBUCTCKOM YaCTHUI[bl. DHEePTUs TIOKOsI CBOOOJHOMN UaCTULIBI
CamocrosiTenbHasi paboTa oOyuarouuxcs: yueOHUK, 3aaun 2
Pa3pen 7. KBanroBasi pusuka 12

46




Tema 7.1 CopepkaHue yueOHOro MaTepuasa:
J/1ieMeHTbI KBAaHTOBOM @®oronbl. Popmysna [lnaHka cBsi3u 3Hepruu (OTOHA C €ro YaCTOTOW. JHEeprusi u
ONTHKH umnynbC @ortoHa. OTKpeITHe U ucciefoBaHue (oTosdpdekra. Omnbitel A.T.
CronetoBa. 3akoHbl (oTo3(dekTa. YpaBHeHUe IlHINTelHa A5 GoTo3ddexTa.
"KpacHast rpanuna” ¢ortosdpdekra. laBnenue cera. Ombiter I1.H. JlebGenesa.
XvMHYeckoe [JelcTBUME CBeTa. TexHUuecKhe YCTPOWCTBA U TMpaKTHYecKoe
nipuMeHeHue: GOTo3/IeMeHT, (OTOaTUMK, COHeYHasi OaTapesi, CBeTOAMO
Tema 7.2 CopepxaHue yueOHOro MaTepuasa:

CrtpoeHue aToma

Mogens aroma TomcoHa. Ormbitel Pe3epdoppa 1o paccesiHUIO -4acTHL.
[InanerapHas Mogenb aroma. Iloctysnartel bopa. W3nyueHue u morsolleHue
(GOTOHOB TpU Tepexofie aTomMa C OJHOTO YPOBHSI 3HEPrud Ha JApyrou. Buzbl
cniekTpoB. CreKTp ypOBHell 3Hepruu aroma Bozopoja. BosiHoBbie cCBoONCTBa
yactul]. Bosnel ge Bpoiins. KopnyckynspHo-BosiHOBOM Ayanu3M. CHOHTaHHOe U
BbIHY)KZIeHHOe u3nydeHue. Jrudpakiiys 3/71eKTPOHOB B KPUCTasIax. Y CTPOMCTBO U
MpPUHLUI paboThkl a3epa. TeXHUUeCKHe YCTPOWCTBA U MPAKTUYeCKOe TIPUMeHeHHe:
CTIeKTpabHbIM aHa/in3 (CIIeKTPOCKOIT), 1a3ep, KBAHTOBbIN KOMITBIOTED

HpaKTI/IquKI/Ie 3dHATHUA

[TpakTryeckast pabora: HabmroieHre TMHEHYATOro CrieKTpa

Tema 7.3
ATtomHoe sa/po

Copep)xaHue yueGHOro Marepuasna:

OKCIIepUMEeHTHI,  [OKasbIBalollje CJI0XKHOCTb CTpoeHus sgpa. OTKpbITHe
pasuoaktuBHOCTH.  OmbiTel  Pe3epdoppa 1o  ompefie/leHH:0  COCTaBa
pagvoakTuBHOTO wu3nydyeHusi. CBoiictBa anbga-, 0OeTa-, raMMma-uU3TyUeHUs.
BimsiHne paZoaKTUBHOCTM Ha JKUBble oOpraHusMbl. OTKpbITHe IIDOTOHA U
HelirpoHa. HyknoHHas wmogens sigpa [eiiseHOepra-lBaHeHko. 3apsg sizpa.
MaccoBoe uucio gipa. M3otonsl. Anbda-pacnaf. SIeKTPOHHbIA U TO3UTPOHHBIN
Oera-pacnag. I"'aMmMa-n3nydyeHue. 3aKOH pa[uOAKTUBHOTO pacriazia. JHEepPrus CBsi3U
HYKJIOHOB B sjpe. fnepHble cuibl. [ledekT maccel snpa. ffepHble peakuuu.
Henenue u cuHTe3 sifiep. SnepHbiii peakTop. TepmosigepHbiii cuHTe3. [Ipobaemsr u
NepCIeKTUBbl  IJePHOM  SHepreTWKW. OJKOJOTMYecKue —acreKThbl — s/jepHOU
SHepreTUKU. OJieMeHTapHble JacTulbl. OTKpbITUe TMO3UTPOHA. MeTozbl
HaO/mofeHWsT W perucTpaliy 3/7eMeHTapHbIX uactull. ®DyHJameHTasbHbIe
B3aUMo/ielcTBYs. EIMHCTBO (pM3MuecKoi KapTUHbI MUpa

OK 01
OK 02
OK 04
OK 05
OK 07
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HpaKTI/II-IECKI/Ie 3dHATUA

[MpakTuueckre pabotel: VccienoBaHWe TPeKOB YacTHL[ (10 TOTOBBIM
¢dororpadusm).

TexHHUeCKre yCTPOWCTBA M TPAKTHUeCKOe TpHMeHeHWe; J03UMeTp, Kamepa
BusibcoHa, sifiepHbIii peakTop, aToMHasi bomba

CamocrosiTenbHasi paboTta oOyuarouuxcsi: yueOHUK, 3aaunt

Pa3pgen 8. DyieMeHTHI aCTPOHOMMH U aCTPO(PH3UKH

34

Tema 8.1
JJieMeHTbI aCTPOHOMHHU
U acTpo(U3NKH

Copep)xaHue yueOHOro MaTepuasa:

Jrarbl pa3BUTHA aCTPOHOMUU. [IpuKIajHOe U MUPOBO33peHUeCcKoe 3HaueHue
actpoHoMuu. Buj 3Be3Horo Heba. Co3Be3/iusi, sipKue 3Be3/Ibl, T/laHeThl, UX
BUUMOe BrkKeHHe. ConHeuHast cucteMa. IlnaHeTel 3eMHOM rpymnsl. [1naHeTsI-
ruranTel. Masnble Tesa CosHeuHou cucteMsbl. ConHile, hoTochepa u atMmocdepa.
CoJsiHeuHas akTUBHOCTb. VIcTouHMK 3Hepruu CoJiHLa U 3Be3[. 3Be3/bl, UX
OCHOBHbI€ XapaKTepPUCTUKHU. JluarpaMmma "crieKTpaabHbIA K/1acC - CBeTUMOCTB".
3Be3/1bl I7IaBHOM T10C/Ie/J0BaTe/IbHOCTU. 3aBUCUMOCTh "'Macca - CBeTUMOCTh" J1Jist
3Be37] [JIaBHOM Moc/e/loBaTelbHOCTU. BHyTpeHHee cTpoeHMe 3Be3/. CoBpeMeHHbIe
Tpe/CTaB/IeHus O TIPOUCXOKIEHUU U 3BOFOLMU CoJTHLA U 3Be37,. DTarlbl KU3HU
3Be3sl. Mneunslii [1yTh - Hawa ["anaktuka. CrivpanbHasi CTpyKTypa I'anakTukuy,
pacripefiesieHye 3Be3[, rasa v noliu. ITonoxenue u gsrwkenre CosHLa B
Ianaktuke. Tunbl ranakTuk. I1nockas u ceprueckast moJCcUCTeMbl ['aakKTHKH.
PapyvioranakTuky 1 KBasapel. YepHble bIPbI B si/ipax rajlakTuk. BeeneHHas.
Pacmmmpenue BeenenHoit. 3akoH Xa66s1a. Pazberanue rasakTuk. Teopus
Bosbioro B3peiBa. PesmkroBoe uznydyenue. MacmrabHast cTpykTypa BceeneHHOIA.
MertaranakTvika. HeperiieHHble ipo61ieMbl aCTPOHOMUM

JIabopaTopHbIe 3aHATHSA

JlabopaTtopHasi pabora 13. HabmromeHusi HeBOOPY)KEHHBIM TIJ1a30M  C
WCIIO/TIb30BaHUEM KOMITbIOTEPHBIX TPUIOKEHHUH /IS OTIPe/Ie/IEHUs TT0JI0XKEHMUST
HeOeCHbIX 00BEKTOB Ha KOHKDETHYIO [IaTy: OCHOBHble cO3Be3zusi CeBepHOro
TIOJTYIIIAPUS U SIPKHE 3Be3/IbI

OK 01
OK 02
OK 03
OK 05
OK 07
K 1.2
IIK 3.2

ITpome)xyTouHasi arTecTanus (9K3aMeH)

30

| II cemectp:
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MaKCHMa/IbHasl Harpy3kKa:

87

00si3aTe/IbHAsA Harpy3kKa: 43
Jlekium: 29

JlabopaTopHbIe padoThI: 12
CamocTrosiTe/ibHas padora: 14
IIpoMexxyToUyHas aTTeCcTalys: 30

3aropx;:

MaKCHMaJ/IbHas HarpyskKa: 144
O0s3aresibHasi Harpyska: 80
Jleknum: 54

JIaGopaTopHbie padoThI: 26
CamocTosTesibHas pabora: 34
ITpome)xyToOuHas arTecTraius: 30

" IIpogheccuoHabHO OpUEHMUPOBAHHbIE /1eMeHMbl
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3. YCJIOBUS PEAJIM3AIIVIM YYEBHOM JUCIIUITI/IMHBI

3.1. Tpe6oBaHusl K MUHUMA/IbHOMY MaTepHa/IbHO-TeXHHYECKOMY

obecrieyeHUIO

B cootBerctBur ¢ TpeboBanusimu PI'OC COO K MaTepuasibHO-
TEeXHUUEeCKOMY obecrieueHHt0 yueOHOro Tiporiecca 6a30BbIli YypoBeHb Kypca (hH3MKU
Ha ypOBHe cpejiHero obiriero obpa3oBaHus JO/DKeH U3yuaThCsl B YCIOBUSAX KaOWHeTa
GU3MKY WM B yC/IOBUSIX WHTErPUPOBAHHOrO KabWHeTa TIPeJMETOB eCTeCTBEHHO-
Hay4yHOro IHK/Ia. B KaOwHeTe GU3MKU [O/DKHO OBITH HeoOXoAumoe abopaTopHoe
obopy/ioBaHue [i7Isi BBITIOJHEHUsT YKa3aHHbBIX B TIporpamMMe 1o Gu3rKe MPaKTUUeCKUX
paboT ¥ [AeMOHCTpal[MOHHOe 00opyJoBaHMe. [leMOHCTpal[MOHHOe 000pyJoBaHUe
dopmMupyeTcsi B COOTBETCTBUM C TIPUHLIUIIOM MHUHUMAa/JbHOM AOCTAaTOYHOCTH U
obecrieuriBaeT TMOCTAaHOBKY TI€PEUMC/IEHHBIX B TpOrpaMMe 1o (HU3MKe KIFOUeBBbIX
JIeMOHCTpALMi [171s1 UCCieJOBaHUsI U3y4YaeMbIX sIBJIEHUN U TPOL[eCCOB, SMITUPHUUECKUX
U ¢yHJaMeHTalbHbIX 3aKOHOB, WX TeXHUYeCKMX TipuMeHeHuil. JlabopaTtopHoe
obopyZioBaHue [/is1 1abOpaTOPHBIX M TIPAaKTUUYeCKUX paboT dopmMupyercs B Bujie
TeMaTHUeCKUX KOMII/IEKTOB u obecrieunBaeTcsl.

B pacuére ofHOro KOMILJIeKTa Ha AByX oOyuvaromuxcsi. TemaTuueckue

KOMIIJIeKTbl ~ jlabopaTOpHOrOo  00OpYy/IOBaHUSI  [IOJ/DKHBI  ObITH  TOCTPOEHbI Ha
KOMII/IEKCHOM MCIO/Ib30BaHUM aHa/lIOrOBbIX W LM(POBBIX TPUOOPOB, a TaKxe
KOMIbIOTEPHBIX M3MePUTe/bHbIX CUCTEM B BH/le LIUPPOBLIX 1ab0paTOPUL.

Ob6opyaoBaHue yue6HOro KabrHeTa:

- TI0CaJJ0YHbIe MeCTa 10 KOJMUeCTBY 00yuaroIuxcs;

- pabouee MeCTO TIpero/iaBaTe/is;

- KOMIUIEKT yueOHO-Har/IsiIHbIX TT0COOMiA;

- KOMILIEKT 3/IeKTPOHHBIX BH/leOMaTepUasos;

- 3a[laHUs 151 TIPOBEPOYHBIX paboT;

- Mpo)eCCHOHANILHO OPUEHTHPOBAHHbIE 3a/IaHNS;

- MaTepua’sibl 3K3amMeHa.

TexHUUeckue cpe/icTBa 00yUueHUsI:

- TIePCOHAbHBINA KOMIBIOTED C JINLIEH3UOHHBIM TTPOrPaMMHBIM oOecrieueHueMm;

- IPOEKTOP C IKPaHOM.

- 3ambl (OuO/MOTEeKa, YWTaJbHBIM 3a7l C BBIXOZAOM B HH(OPMALIMOHHO-
Te/IeKOMMYHUKALIMOHHYIO CeTh UHTEPHET).

[TprMepHbIii TiepeyeHb JeMOHCTPALIMOHHOTO U 1ab0paTOPHOTO 060PYAOBaHUS:
Ldposast 1abopaTopusi o GU3MKe JJ1s1 TIpero/aBaTers;

LdpoBast 1abopaTopusi 1o GpuU3sMKe J/isi 00yyJaroIerocs;

BeChbl TEXHUUECKHE C pa3HOBeCamy;

KOMIIJIEKT Ji71s TabopaTOpPHOro MPAaKTUKyMa IO OTTHKE;

KOMIIJIEKT [i71s TabopaTOPHOro MIPaKTUKYMa 0 MeXaHUKe;

KOMIIJIEKT [J1si 1ab0paTOpHOTO MpPaKTUKyMa IO MOJIEKY/ISpHOU (u3nKe
Y TepMO/IMHAMUKU;
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7.

KOMIIZIEKT [i/ii  /labopaTOpHOTO  TIPaKTUKyMa TI0  37IeKTPUYEeCTBY

(c reHepaTOpOM);

8.

KOMIUIEKT [OJid H3y4YeHUd BO300HOB/IIEMBIX HCTOUYHHUKOB SHepruu

(cosiHeuHOM, BETPOBOW SHEpruu, OuWo-, MeXaHUUeCKOW U TepMO3JIeKTpUUYeCKOn
SHEPreTUKH);

9.

10.
11.
12.
13.

amrepMeTp JlabopaTopHbIii;

BOJIbTMETP J1JabOpaTOpPHbIiA;

KOJIOpUMETp C HAbOpOM KaJlopUMeTpUUeCKUX TeJl;

TepMOMeTp /1abopaTOPHbIM;

KOMIVIEKT ~ JJjid ~ M3yuyeHWss  OCHOB  MeXaHWKHM,  [HeBMaTHKU

1 BO30OHOB/IIEMBIX CTOUHUKOB SHepIruu;

14.
15.
16.
17.
18.
19.
20.
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.
SIBJICHUSIM;

OapomeTp-aHepou;

6JI0K MUTaHKs Pery/upyeMblii;

BeO-Kamepa Ha TIO/[BHKHOM IIITaTHBe;

BU/leoKamepa it paboThl C ONTHYECKUMH ITPHOOPaMU;
reHepaTop 3BYKOBOU;

TUrpoMeTp (TICUXPOMETD);

rpy3 HaOOpHBIL;

JTMHAaMOMETP /IeMOHCTPAI[MOHHBIN;

KOMILJIEKT TIOCY/IbI IeMOHCTPAI[MOHHOM C TIPUHA/IJIEXKHOCTSIMU;
MaHOMETP >KUJKOCTHOM [IeMOHCTPaLOHHbIW;

MeTp [IeMOHCTPaLMOHHBIM;

MUKPOCKOTT ZIeMOHCTPaL[OHHbIN;

HAaCcoC BaKyyMHbI KOMOBCKOT0;

CTOJIMK T10IbeMHBIM;

LITAaTUB J€MOHCTPALMOHHBIA (PU3NUECKUI;

3/1IeKTPOIIUTKA;

HabOp /IeMOHCTPAI[MOHHBIM 110 MEXaHUUEeCKUM SIBJIEHUSIM;
HabOp /IeMOHCTPAI[MOHHBIN IT0 IHAMUKe BpalllaTe/lbHOTO JABMKEHUS;
HabOp /1eMOHCTPALIMOHHBIN 110 MeXaHUYeCKUM KoJiebaHUsIM;
Habop ZIeMOHCTPALMOHHBIN BOJTHOBBIX SIBJIEHUM;

BeJIepKO apxXvuMme/a;

MasiTHMK MaKCBeJl/a;

Habop Tes paBHOTO 00BEMa;

Habop Ten paBHOI MaccChl;

nipubop it IEMOHCTPALIUKA aTMOC(epPHOTO /IaB/IeH NS,
MpU3Ma, HaKJ/IOHSIOILAsICsl C OTBECOM;

pbluar 1eMOHCTPALIMOHHBIN;

COCY/IbI COOOITIArOIINeCST;

CTaKaH OT/JIMBHOU [IeMOHCTPALIMOHHBIN;

TpyOKa HBIOTOHA;

11ap nackarsi;

Habop /IeMOHCTPALIMOHHBIA IO MOJEKY/SIDHON (U3MKe U TeroBbIM
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

HabOop [1eMOHCTPALMOHHBIH 10 Fa30BbIM 3aKOHAM;

HabOp Kanu/I/sIpOB;

TpyOKa /1 IeMOHCTPALIMY KOHBEKIUU B XKUJKOCTH;

L[WIMH/IPbI CBUHIIOBBIE CO CTPYTOM;

111ap C KOJIbLIOM;

BBICOKOBOJ/IbTHBIM HCTOUHHK;

reHepaTop BaH-e-rpaada;

J03UMETp;

KaMepTOHbI Ha Pe30HAHCHBIX SAIUKAX;

KOMITJIEKT TIPUOOPOB M TIPUHA/JIEXKHOCTEH /11 I€MOHCTpALMH CBOMCTB

3JIEKTPOMAI'HUTHBIX BOJIH;

56.

KOMIIJIEKT ~TIpUOOpOB  [iyiA  U3yueHWs TIPUHLIAIIOB  pajivonprieMa

Y paguoriepe/iaumy;

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.

KOMILJIEKT TIPOBO/IOB;
MarHUT Ayroobpa3sHbIif;

MarHuT MOJI0COBOM JIeMOHCTPal[MOHHbIN;

MallrHa 3/IeKTpoOpHas;

MasITHUK 3/IeKTPOCTaTUUeCKU;

Habop 10 U3yueHUI0 MarHUTHOT'O TIOJISI 3eMJIH;

Habop ZIeMOHCTPAIMOHHBIN 110 MarHUTHOMY TIOJIFO KOJIbLIEBBIX TOKOB;
Habop /IeMOHCTPALIMOHHBIN T10 MOTYTIPOBOAHUKAM;

Habop /1eMOHCTPAI[MOHHBIN 10 TIOCTOSTHHOMY TOKY;

HabOp /IeMOHCTPAI[MOHHBIH T10 3/IEKTPUUeCKOMY TOKY B BaKyyMe;
HabOp /IeMOHCTPAI[MOHHBIH I10 3/IeKTPOJUHAMUKE;

Habop /17151 IeMOHCTPAI[UM MarHUTHBIX TIOJIel;

Habop /1/151 IeMOHCTPALIMY 3/IeKTPUUYeCKUX T0/el;
TpaHchopmaTop yueOHbI;

rajiouka CTeK/IsiHHas;

ajiouka 500HHUTOBAS;

niprbOp JIeHIIa;

CTpeJIKWM MarHUTHBIE Ha I1ITaTUBaX;

CY/ITaH 371eKTPOCTaTUUeCKUM;

LITaTUBBI U30J/IMPYIOLLIUE;

3/IEKTPOMarHuT pa300pHbI;

Habop ZIeMOHCTPALMOHHBIN IT0 TEOMETPHUUECKOU OIITHKE;

Habop ZIeMOHCTPALMOHHBIN IT0 BOJTHOBOM ONTHKE;

CTIEKTPOCKOTI IBYXTPYOHBIA;

Habop cIieKTpabHBIX TPYOOK C UCTOUHHUKOM TTUTAHUS;

yCTaHOBKa st uyuenus Gporosddekra;

HabOp /IeMOHCTPAI[MOHHBIH 10 TIOCTOSTHHOM TI/IaHKa;

KOMIIJIEKT Har/IsTHBIX TIOCOOMIA A1t TIOCTOSTHHOTO UCITO/Tb30BaHUS;
KOMIIJIEKT ITOPTPETOB [i7isi 0hOpMJIeHUsS] KaOWHeTa;

KOMILJIEKT JIeMOHCTPALIMOHHBIX yUeOHbIX TaOuII.
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[TpumepHBI MepeueHb JAeMOHCTPAIJMOHHOIO M JTaD0OpaTOPHOTO 00OpYAOBaHUS
HOCHUT PEKOMeH/IaTe/IbHbIM XapaKTep.

[lpy Hamuuu HeoOXoauMoro oOopyAoBaHUSI 3aHATHS TI0  (DU3HKe
B HEKOTOPBLIX C/Iyd4assX MOTYT IIPOBOJMTHCS B WMEIOIUXCS B 00Opa3oBaTebHOU
OpraHM3aliyd MacCTepCKUX WX 1abopaTopusiX.

3.2 ndopmanmoHHoe odecreueHue 00yueHUs

IlepeyeHb HCHO/B3yeMbIX YueOHbIX H3JaHUM, VIHTepHeT-pecypcCoB,

AOMO/THUTE/TbHOH JINTepaTyphl
OcCHOBHBIE UCTOYHUKMU:

1. Msxkuines, I'. 1. ®usnka: 10-i K1acc: 6a30BbIi U YryONEHHBIA YPOBHHM : YUeOHUK
/ T'. . Makumes, b. b. byxoBue, H. H. Corckuii ; nox pemakiuenr H. A.
[TapdenTtreBoii. — 10-e u3g., ctep. — Mocksa : [IpocBeienue, 2023. — 432 c.
— ISBN 978-5-09-103619-0. — TekcT : 371eKTpOHHBIM // JlaHb : 3/1eKTPOHHO-
bubmioreunas cuctema. — URL: https://e.lanbook.com/book/335051

2. Mskuies, I'. f1. ®u3snka: 11-i1 kiacc: 6a30BbIii U yry1yOIEHHBIN YPOBHU : yueOHUK
/ T'. . Makuies, b. b. ByxoBues, B. M. Uapyrun ; nog pepakuuen H. A.
[TapdenTtreBori. — 11-e u3gA., crep. — Mocksa : Ilpocgeienue, 2023. — 432 c.
— ISBN 978-5-09-103620-6. — TekcT : 5/1eKTpOHHBIA // JlaHb : 3/IeKTPOHHO-
bubmuoteunas cuctema. — URL: https://e.lanbook.com/book/335054

JlonosiHNTe/IbHbIE UCTOUHUKMU:

1. KacesiHoB, B. A. ®usuka: 10-i Knacc: yriayO/iéHHBIM ypOBeHb : yueOHUK / B. A.
KacesaHoB. — 11-e u3f., crep. — Mockaa : [Tpocseluenue, 2023. — 480 c. — ISBN
978-5-09-103621-3. — TekcT : 3/1eKTPOHHBIH // JIaHb : 37IeKTPOHHO-OMOMMOTeuHast
cuctema. — URL: https://e.lanbook.com/book/334853

2. KacpbsHos, B. A. ®usuka: 11-ii kmacc: yriayO6i€éHHBIM YpoBeHb : yuebHUK / B. A.
KacbsinoB. — 11-e u3pn., crep. — Mocksa : [Ipocsemenne, 2023. — 493 c. —
ISBN 978-5-09-103622-0. — TekcT : 371eKTpoHHbIM // JlaHb : 3/IeKTPOHHO-
bubmoTeunas cuctema. — URL: https://e.Janbook.com/book/334877

3. Porauep, H. M. ®wusuka. YueOHbII KypC /s CpegHero IpodeccrHoHalIbLHOTO
obpa3oBanus : yuebHoe Ttocobue ajist crio / H. M. Poraues, O. A. JleBueHKO. — 3-e
u3f., crep. — Cankrt-Iletepbypr : Jlaub, 2024. — 312 c. — ISBN 978-5-507-
49831-4. — TeKcT : 37MeKTPOHHBIM // JIaHb : 3/IEKTPOHHO-OMO/IMOTeUHasi CUCTeMa.
— URL: https://e.lanbook.com/book/403874 . — Pe)xuMm pmocTymna: [ijisi aBTOPU3.
TM0/Tb30BaTeJIen.

4. JlorBunenko, O.B. ®usuka + ellpuiokenue : yue6HUK / JlorBuHeHko O.B. —
Mocksa : KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL:

https://book.ru/book/929950. — TeKcT : 371eKTPOHHBIN. (DeKTPOHHOE U3/JaHUE).
5. JlorBunenko O.B. ®wusuka. [Ipaktrkym : yue6HOe mocobue / JToreuHeHko O.B. —

Mocksa : KuoPyc, 2022. — 358 c. — ISBN 978-5-406-09966-7. — URL.:

https://book.ru/book/944582. — TeKcT : 3/71eKTPOHHBIN.

Ilepeuens HTEepHeT-pecypcCoB:
1. Bauk 3aganuit PISA EHI - Pexxum foctyma: http://www.mobuschool.02edu.ru
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>...PISA...estestvennonauchnaya.../;

2. EjuHasi KOJIeKiys IUppoBbiXx 00pa3oBaTebHBIX PECYPCOB. - PeXKUM [oCTyTa:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

3. KM-ukona. - Pexxum poctymna: http:/www.km-school.ru/ ;

4. OtkpeiTas ¢u3uka. - Pexum pgoctyma: http://www.physics.ru/courses/
op25part2/design/index.htm;

ITnatdhopma SAKnacc - Pexxum goctymna: http://www. yaklass.ru;

Poccuiickast 3/1eKTpoHHas 111KoJia - Pexxum poctymna: http://www.resh.edu.ru/;
®dusuka.lil. - Pexxum poctymna: http:// www.fizika.ru;

OUITN (BITP 11 knacc) - Pexxum goctyma: http://www.fipi.ru /;

OneKTpOHHBIN yueOHUK - Pexxum goctyma: http://www.physbook.ru/.

© XN W
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4. KOHTPOJIb 1 OHEHKA PE3YJ/IBTATOB OCBOEHUA JUCIIUIIVINHBI

KoHTpo/Ib HW oOmeHKa pe3y/bTaTOB OCBoeHUs1 006Iijeo6pa3oBaTebHON
JUCLIATITMHBI PaCKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIE pe3y/bTaThbl, HallpaB/IeHHbIE Ha
dopmupoBaHre 00X W MpodecCHOHANbHBIX KOMIIETEHLIMH 10  pasjesiam
Y TEMaM COJiep>KaHusl yueOHOro MaTepHaJia.

Koj 1 HaumeHOBaHue
dhopMHpyeMbIX KOMITeTeHLUM

Pazgen/Tema

[T OLeHOUHBIX
MepOTPUSATUMN

OK 01. BeibupaThb crioco6sI

pertieHus 3a7au MpogecCHoHaTBHOM

JieATeIbHOCTA TIPUMEHUTENTBHO K
Pa3/IMYHbIM KOHTEKCTaM

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

Pasnen 4. Temn1 4.1.,4.2., 4.3

Paspen 5. Temnr 5.1., 5.2., 5.3.

Pa3pnen 6. Tema 6.1
Paspen 7. Temsnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c®

YCTHBIWA OTPOC;

OK 02. Ucnonb3oBathb
COBpeMeHHbIe Cpe/iCTBa MOMCKa,
aHa/iv3a U UHTepripeTaluu
vHopMaLu
Y uH(bOpPMaLMOHHbIE TEXHOJIOTHH
JI7Is BBITIOJIHEHUS 3a7iau
rpodeccroHabHOU [1eATe/TbHOCTH

Paznen 2. Temnl 2.1., 2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.

Pasnen 4. Temn1 4.1.,4.2., 4.3

Pasnen 5. Temnrl 5.1., 5.2., 5.3.

Pa3nen 6. Tema 6.1
Paspen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c

(bpoHTa/IbHBIN OMPOC;
KOHTpPOJIbHast paboTa;
Ha0JTI0IeHe 3a

BBITIO/THEHHEM
lTabopaTopHBIX paboT;

OK 03. InanupoBaTh
Y peaM30BbIBaTh COOCTBEHHOE
ripodeccroHanbHOE
Y JIMYHOCTHOE pa3BUTHE,
Npe/NpUHUMAaTe/TbCKYH0
J1esiTeIbHOCTh
B npodeccroHanbHOU cdepe,
WCTI0JTb30BaTh 3HAHUS
T0 MPaBOBOM U (PUHAHCOBOM
IPaMOTHOCTH B Pa3/InUHbIX
JKU3HEHHBIX CUTYaLUsX

Pazgen 1. Tema 1.1

Paznen 3. Temnr 3.1., 3.2., 3.3.

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

MpakTUYeCcKye paboThl
(perieHue
KaueCTBeHHbBIX

1 pacueTHBIX 3a/iau);
TeCTUPOBaHHUE;

pellieHUe Kelic-3a7ay;

BBITIO/IHEHH E

OK 04. 3¢ddekTrBHO
B3aUMOJIeHCTBOBATh U paboTaTh
B KOJIJIEKTHBE U KOMaH/ie

Paznen 2. Temnr 2.1., 2.2., 2.3.
Pa3pen 3. Temsnr 3.1., 3.2., 3.3.
Pasnen 4. Temn1 4.1.,4.2., 4.3
Pa3pen 5. Temsnl 5.1., 5.2., 5.3.
Pa3gen 6 Tema 6.1
Pazpgen 7. Temn1 7.1, 7.2, 7.3
ITo/c

MPaKTUUeCKUX 3aZlaHuii
rnpodeccruoHaibHON
HarpaB/IeHHOCTHY;

BBITIO/THEHUE 3a/laHU
MPOME>KYTOUHON
aTTecTalyuu

OK 05. Ocy11ecTB/IATh YCTHYIO
Y IMCbMEHHYI0 KOMMYHHUKALUIO Ha
rOCy/IapCTBEHHOM $I3bIKe
Poccuiickor ®esepaliiy € yueTom
0COOEHHOCTeH COIMA/ILHOTO
Y KYJIbTYPHOTO KOHTEKCTa

Pasgen 1. Tema 1.1
Paznen 2. Temnr 2.1., 2.2., 2.3.
Paspen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temn1 4.1.,4.2., 4.3
Paspen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Paspen 7. Temnr 7.1, 7.2, 7.3

Paznen 8 Tema 8.1

8 TIpodeccroHanbHO OPUEHTHPOBAHHOE COJIeP)KaHUe (COJePIKaHKe TIPUKIIAZHOTO MOIYJIs).
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ITo/c

OK 07. CopeiicTBOBaTh
COXpaHeHUI0 OKpY»Karollel cpefpl,
pecypcocOepesxeHut0, PUMEeHSITh

3HaHUS 00 U3MeHeHUU K/TMMara,
TIPUHLIATIBI O€Pe>KTMBOTO
MIPOM3BO/ICTBA, 3 (eKTUBHO
JleliCTBOBATh B Upe3BblUalfHbIX
CUTYaLUsIX

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

Pasnen 4. Temn1 4.1.,4.2., 4.3

Pasnen 5. Temnrl 5.1., 5.2., 5.3.

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

IIK...
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	1. цифровая лаборатория по физике для преподавателя;
	2. цифровая лаборатория по физике для обучающегося;
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	23. манометр жидкостной демонстрационный;
	24. метр демонстрационный;
	25. микроскоп демонстрационный;
	26. насос вакуумный комовского;
	27. столик подъемный;
	28. штатив демонстрационный физический;
	29. электроплитка;
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	31. набор демонстрационный по динамике вращательного движения;
	32. набор демонстрационный по механическим колебаниям;
	33. набор демонстрационный волновых явлений;
	34. ведерко архимеда;
	35. маятник максвелла;
	36. набор тел равного объема;
	37. набор тел равной массы;
	38. прибор для демонстрации атмосферного давления;
	39. призма, наклоняющаяся с отвесом;
	40. рычаг демонстрационный;
	41. сосуды сообщающиеся;
	42. стакан отливной демонстрационный;
	43. трубка ньютона;
	44. шар паскаля;
	45. набор демонстрационный по молекулярной физике и тепловым явлениям;
	46. набор демонстрационный по газовым законам;
	47. набор капилляров;
	48. трубка для демонстрации конвекции в жидкости;
	49. цилиндры свинцовые со стругом;
	50. шар с кольцом;
	51. высоковольтный источник;
	52. генератор ван-де-граафа;
	53. дозиметр;
	54. камертоны на резонансных ящиках;
	55. комплект приборов и принадлежностей для демонстрации свойств электромагнитных волн;
	56. комплект приборов для изучения принципов радиоприема и радиопередачи;
	57. комплект проводов;
	58. магнит дугообразный;
	59. магнит полосовой демонстрационный;
	60. машина электрофорная;
	61. маятник электростатический;
	62. набор по изучению магнитного поля земли;
	63. набор демонстрационный по магнитному полю кольцевых токов;
	64. набор демонстрационный по полупроводникам;
	65. набор демонстрационный по постоянному току;
	66. набор демонстрационный по электрическому току в вакууме;
	67. набор демонстрационный по электродинамике;
	68. набор для демонстрации магнитных полей;
	69. набор для демонстрации электрических полей;
	70. трансформатор учебный;
	71. палочка стеклянная;
	72. палочка эбонитовая;
	73. прибор ленца;
	74. стрелки магнитные на штативах;
	75. султан электростатический;
	76. штативы изолирующие;
	77. электромагнит разборный;
	78. набор демонстрационный по геометрической оптике;
	79. набор демонстрационный по волновой оптике;
	80. спектроскоп двухтрубный;
	81. набор спектральных трубок с источником питания;
	82. установка для изучения фотоэффекта;
	83. набор демонстрационный по постоянной планка;
	84. комплект наглядных пособий для постоянного использования;
	85. комплект портретов для оформления кабинета;
	86. комплект демонстрационных учебных таблиц.
	Примерный перечень демонстрационного и лабораторного оборудования носит рекомендательный характер.
	При наличии необходимого оборудования занятия по физике в некоторых случаях могут проводиться в имеющихся в образовательной организации мастерских или лабораториях.
	3.2 Информационное обеспечение обучения
	1. Мякишев, Г. Я. Физика: 10-й класс: базовый и углублённый уровни : учебник / Г. Я. Мякишев, Б. Б. Буховцев, Н. Н. Сотский ; под редакцией Н. А. Парфентьевой. — 10-е изд., стер. — Москва : Просвещение, 2023. — 432 с. — ISBN 978-5-09-103619-0. — Текст : электронный // Лань : электронно-библиотечная система. — URL: https://e.lanbook.com/book/335051
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