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1. Oburan XapaKTepUCTUKA paboueii MPOrpaMMBbI
o0meo0pa3oBarenbHOro npeamMera OYII.11 ®usuka
1.1.MecTo npegMeTa B CTPYKType o0pa3oBaTe/bHO# nporpammbl CIIO:
OO1uieobpa3oBatenbHbld  ipeaMeT  «®PU3MKa»  sABIsSETCA  00s3aTe/IbHOM

yacThio  0OIjeoOpa3oBaTe/lbHOTO IMK/JAa 0oOpa3oBaTeNbHOW TIpOrpaMMbl B
cootBeTcTBUM € PI'OC CIIO 1o crmenuanbHocTd 38.02.01 DKOHOMUKA U
OyxranTepckuii yuet (110 OTpac/IsiM).

1.2. Ilei ¥ IIaHMPyeMble pe3y/IbTaThl 0CBOEHUs NpeMeTa:

1.2.1. llesin npegmerta:

CopepxaHue mporpammbl 061ieobpa3oBaTesibHOrO TpeaMera Pusnka
HarpaB/IeHO Ha IOCTIKeHUe CJIeAYIOIIUX 1iesieit:

e  (¢opmupoBaHWe WHTepeca W CTpeM/ieHUs] 00yJaroIUXCcs K HaAyUHOMY
M3yUYeHWI0 TIPUPOJbl, pa3BUTHE WX UWHTE/JIEKTYyaJbHbIX U  TBOPUECKUX
CII0COOHOCTel;

®  pa3BuUTWe TIPeJCTAaBJIeHWA O HAydyHOM  MeToZie  TI03HaHUs
1 opMUPOBaHKe UCC/Ie[0BATeTECKOTO OTHOLLIEHHUS K OKPY>KaIOIIUM SIBJIEHUSIM;

e  (opmMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3ysbTaTa W3ydeHHs
OCHOB CTPOeHMsI MaTepuH U hyH/IaMeHTaIbHbIX 3aKOHOB (DH3UKH;

e  (¢opmupoBaHHe yMeHHM OOBSICHATH $SIBJIEHUS C HWCII0/Ib30BaHUEM
bu3nuecKrx 3HaHUM 1 HayUYHbBIX /10Ka3aTebCTB;

e  (opmHupoBaHUe TIPeJCTABIeHN 0 PO HDU3UKH /IS Pa3BUTHS IPYTHUX
€CTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHM.

HocTkeHne 3TUX 1jefieid obecrieunBaeTCsl pellleHWeM C/eyIOIUX 3ajay
B TIpoLiecce u3yuyeHus Kypca GU3MKU Ha ypPOBHe cpeJjHero obiero o6pa3oBaHus:

e  mpuoOpeTeHHe CHUCTeMbl 3HaHMM 00  oOmmMx  pusHUecKux
3aKOHOMEpDHOCTSIX, 3aKOHaX, TeOpHusX, BK/IOUasi MeXaHUKY, MOJIEKYISIPHYHO
(bH3MKY, 3/1eKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTBI aCTPO(hH3UKY;

e  (opmMupoBaHHWe yMEHHM TIPUMEHSTh TeOpeTHUUeCKWe  3HaHUs
I7ist 00bsicHeHUsT GU3NUeCKUX SIBJIEHUN B TIPUPO/Ie U [I/IsT TIPUHSTUS TIPAaKTUYeCKUX

pellieHnl B MOBCeHEBHOM JKU3HMU;



®  0OCBOEHHWe CIIOCOOOB pellleHHs PA3WYHBIX 3a/lau C SBHO 3aZlaHHOMN
bu3nuecko Mojenblo, 3a/ay, TOJpa3yMeBalIIUX CaMOCTOsITe/IbHOe CO3JaHue
(br3rMyecKor Mo/ie/ii, COOTBETCTBYIOIIIEN YC/IOBUSIM 3a/lauu;

®*  ToHUMaHUe (HU3MYEeCKHUX OCHOB U MIPUHLIUIIOB IeUCTBUSI TeXHUUECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOLeCCOB, UX BAUSHUS Ha OKPY KalOIIYI0 Cpeaiy;

®*  OBJajieHHe MeTO/laMU CaMOCTOSTE/TbHOTO TI/IaHUPOBAHUS
W TIpoBeZieHUs1 (PU3MUECKUX SKCIIepUMEHTOB, aHa/lvM3a W HWHTepIipeTaluu
nHbOpMaI[1H, OTIpe/ie/ieHHst JOCTOBEPHOCTH ITOTyYeHHOTO pPe3y/IbTaTta;

®  (Co3daHMe  yCJOBUM  JAjI1  pa3BUTUSI  yMEHUM  TIPOEKTHO-
WCCJIe[J0BaTe/IbCKOM, TBOPUECKOU /lesiTe/TbHOCTH.

OcobeHHOCMb  (pOpMUPOBAHUS COBOKYNHOCMU 3a0ay u3yueHusl (pusuxu
0151 cucmembl CpeOHe20 NpogeccCUoHANbHO20 00paA3oeaHusi 3akayaemcs
8 Heobxooumocmu peaauzayuu npogeccuoHanbHol HanpasneHHOCMu peuiaemMblx
3adau, yuéma ocobeHHocmeli cpepbl OesimesbHOCMU OYOyWjux cneyuaaucmos.

Ilpoepamma no usuke npedocmasnsiem G03MOHNCHOCMb O/ peanuzayuu
PasAuUHbIX MemoouyecKux no0xXo008 K op2aHu3ayuu obyueHus ¢puzuke npu ycaoeuu
coxpaHeHusi 06s3amenbHOU Uacmu coO0epHcaHus Kypcd.

IIpenodaeamenb e6npase camocmosimenbHO 6blOupamb hopmy U3yueHust
mamepuana: nekyusi, 0eMOHCmMpauyusi SKcnepumeHmad, npakmuueckass paboma,
NPAKMuKym no peweHuro 3a0ay U np., a makxice no c8oemy yCMOmMpeHUo Npogooum
O0eMOHCMpAYUOHHble U JAabopamopHble pabombl C Yu4émom umerouje2ocs
obopydoeaHusi  (onpedeasimb  NpoOOOAXCUMEAbHOCMb  1aOOpAMOpPHO20  UAU
Npakmuueckoeo 3aHsimusi, OONO/AHSIMb e20 Opyeumu eudamu pabom: uzyuyeHue
meopemuuecko20 Mmamepuand, pewleHue 3a0ay, paboma ¢ mexHu4eCKUM meKCmom,
mecmupogaHue u np.)

Ilpenodasamenb camocmosimenbHO onpedeasiem NOCAE008aMeAbHOCMb
uzyyeHusi U 06vem uacos, omeooUMbIl HA U3yueHue omoe/bHbIX meM, 8blbupaem
memMamuKy npochecCUOHA/IbHO OpPUEHMUPOBAHHO20 COOepHCaHusi npeomema 8
3aeucumocmu om cneyucgpuxku 6ydywell npogpeccuoHanbHoll OessimeabHOCMU

obyuarowjuxcsl.



1.2.2. IInaHupyeMbie pe3y/JbTaTbl OCBOEHHsI 001[e00pa30oBaTe/THLHOIO
npeaMerta B coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe @I'OC COO
O6ime komneteHiuu (ganee — OK) u mpodeccroHanbHbIe KOMITeTeHLIUH (f1anee —
[IK) ®I'OC CIIO B COOTHeCeHMHM C JMYHOCTHBIMHM, MeTanpeAMeTHbIMU U
npeMeTHbIMA pe3yibTaTaMu 00yuyeHuss Oa3oBoro ypoBHs (ganee — IIPO)

®T"OC COO mipescTaB/ieHbl B TabsuIle:



Kog u HauMeHoOBaHHe
¢opmupyembix
KOMIIeTeHI[UH

I11aHUpyeMble pe3y/ibTaTbl 0CBOGHHUSA MPOrPaMMBbI 0 TIPeAMETYy

Oomue

JuciunivMHapHbIe

OK 01. Boibuparts
CTI0COOBI peltieHust
3azau
ripogeccroHa/IbHOM
JesITeIbHOCTH
MIPUMEeHUTEeTbHO

K Pa3/IMUHbIM
KOHTeKCTaM

JINUHOCTHBIE pe3y/bTaThbl [O/DKHBI OTpakaTb B 4YacTH
TPYZOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TPYZY, OCO3HaHWe LIeHHOCTU MacTepCTBa,

Tpy0/t00ue;

- TOTOBHOCTh K aKTHBHOM /IeSITe/IbHOCTH TEXHOJIOTUUECKOH 1
CoLMa/TbHOU HarpaB/IeHHOCTH, Cr10co6HOCTh
WHUIMUPOBaTh,  IJIAHMPOBaTb U CaMOCTOSITE/TBHO

BBIMOJTHSATh TaKyI0 /1eSTe/IbHOCTb;

- UWHTepeCc K pa3nuyHbiM cdepam MpodeccroHaIbHOU
J1esiTe/IbHOCTH,

- TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHUIO H
camMo00pa30BaHMIO Ha TIPOTSHKEHUU BCEH YKU3HMU.
MertaripeMeTHbIe Pe3y/bTaThl JO/DKHBI OTPaXKaTh:

OBnazenuve yHUBepCaTbHbIMU yueOHbIMU
M03HaBaTe/IbHbIMU [1eHCTBUSIMHU:

a) 6a30BbIe TOrUYecKre JeCTBUS:

CaMOCTOSITE/IbHO  (POPMYJIMPOBaTh U aKTya/lW3UpOBATh

npobJiemMy, pacCMaTPUBATh ee BCECTOPOHHE; YCTaHAB/IUBATh
CYILIECTBEHHBIM TIPU3HAK WM OCHOBAHWS [jii CPABHEHWS,
K1accudukaiuu W 0000IIeHus;  ompeziensaTh  IeJd
JesTeJIbHOCTH, 3a/laBaTh TlapaMeTpbl M KPHUTEPUU UX
JOCTVKEHHS; BBISB/ISTH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B
pacCMaTpUBAeMbIX SIBJIEHUSIX; BHOCHUTb KODDEKTHBBI B
JieATeIbHOCTb, OLeHWBaTh COOTBETCTBME pe3y/bTaToB
1[eJIIM, OLIeHWBaTb PHUCKU TIOCTEACTBUM JIeATe/bHOCTH,
pa3BUBaTh KpeaTHMBHOE  MbIIUIEHWE TPH  pelleHHH
JKU3HEHHBIX TIP00/IeM;

0) 6a30BbBIe HUCC/IeZIOBATETLCKIE TeHCTBUS:

I[IP6 1. CdopMHUPOBAHHOCTb IIPE/ICTABIEHUM O POJIH
Y MecTe (PU3MKU M aCTPOHOMHHU B COBPeMEHHOM HayuyHOMU
KapTWHe MHpa, O CHUCTeMooOpasyroiied pomu (U3NKH B
pa3BUTUH €CTeCTBeHHBIX Hayk, TeXHUKU
M COBpeMEHHbIX TeXHOJIOTUM, O BK/aZle POCCUMCKUX
U 3apy0eXHbIX YueHbIX-OU3UKOB B pa3BUTHE HAyKU;
TTOHUMaHWe (U3NUECKOM CYI[HOCTU HabJTI0JaeMbIX sIBJIEHUH
MUKpPOMUpa, MakpoMupa U Meramupa; MOHUMaHUe pPOJu
aCTPOHOMHHM B TPaKTUUECKOMN JesTebHOCTA ueloBeKa U
JanbHelIIeM HayUHO-TeXHUUeCKOM pa3BUTUH, POJIU (PU3UKU
B ¢dopMUpOBaHMM Kpyro3opa U  (YHKLMOHAIbHOM
IPaMOTHOCTH uesioBeKa Ji/Isl pellieHUs] TPaKTUYeCKUX 3a/ay;
I[IP6 2. CdopMHUPOBAaHHOCTH YMEHHH pacrio3HaBaTh
(busnueckue sBieHUs (TIPOIIECChI) U 0OBICHSITH UX Ha OCHOBE
V3yYeHHBbIX 3aKOHOB: paBHOMEDHOE Y PaBHOYCKOPEHHOe
MPSIMOJIMHEHOe ~ JIBWDKeHHe, CBOOOAHOe TiafieHWe TeJl,
JBIDKEHUe 110 OKPY>KHOCTH, UHEPLIYsI, B3aUMO/|eHCTBUE Tell,
KosiebaTesibHOE /IBIDKEHHe, Pe30HaHC, BOJTHOBOE JIBIDKEHHE;
mubdy3us, 6pOyHOBCKOe ABIKEHHe, CTPOeHHe JKUAKOCTeH U
TBEP/bIX Tej, W3MeHeHHe oObeMa Tej TPW HarpeBaHUU
(oxnakJeHuy),  TeIJOBOe  paBHOBecwe,  UCIapeHUe,
KOH/IeHCAllUsl, Tl7aB/ieHue, KpUCTa/IU3alysl, KUIeHHe,
B/JI&)KHOCTh BO3/1yXa, CBSI3b CpeiHell KUHeTUUYeCKOW SHePrun
TEIJIOBOTO  JIBW)KEHUs] ~ MOJIeKyZl € abCOJIIOTHOM
TeMIlepaTypol, TIOBbIIEHWe [aBjieHusi rasa IIpU ero
HarpeBaHUH B 3aKPbITOM COCY/le, CBSI3b MeX/ly llapaMeTpamMu
COCTOSIHMSI Tra3a B WM30MpoLieccax; >SJeKTpUsalus Tel,
B3aMMO/IeliCTBUe 3apsiioB, HarpeBaHue IIPOBOJHMKA C

- B/afieTb HaBbIKAMUA  yueOHO-UMCC/Ie[0BaTeNIbCKOM U | TOKOM, B3aWMOJeMCTBHe MAarHUTOB, 3JeKTPOMarHUTHast
MPOEKTHOW  [1eITeJIbHOCTH,  HaBbIKAMM  pa3pelleHUs | MHAYKLHWs, [eMCTBHUe MAarHWUTHOTO TOJii Ha TPOBOJHHUK C
nipobJiem; TOKOM W JBWKYLIMICS  3apsifi,  3/IeKTPOMarHUTHbIE
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- BbISIB/ISATH  TPUYMHHO-C/IEICTBEHHBIE  CBS3U U
aKTya/IM3UpOBaTh 3a/iauy, BbIBUIaTh TMIIOTE3Y €e PelleHws],
HAXOJMUThb  apryMeHThl /IS  /IOKa3aTelbCTBa  CBOMX
yTBepP)KIeHHH, 3ajaBaTh ITapaMeTphl ¥ KPUTEPUH PelleHus;
- aHa/NM3UpPOBATh IOJyUYEHHbIE B XOJie PpeIleHUst 3a[auu
pe3y/bTaThl, KPUTUUYECKH OLIeHHBATh MX [OCTOBEPHOCTD,
MPOTrHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;

- yMeTb IIePeHOCHTh 3HAHWS B I[I03HABATE/NBHYIO U
MPAaKTHUUECKYI0 YaCTH KHU3HeesITeTbHOCTH;

- YMeTb WHTErpupoBaTh 3HAHUS W3 PasHbIX IPEJIMETHBIX
obsacTel;

- BBIIBUTaTh HOBBbIE WJIEH, Ipe[JjiaraTh OPHUIMHAIbHBIE
TIOZIXO/IbI U PEIIIeHHUS;

- MPOSIBIISAITb ~ CTIOCOOHOCTH  UX  WCIO/b30BaHUSI B
M03HABaTe/IbHOW U COLIMA/IbHOM TMPaKTHKE;

-TIPOSIB/IATD CTIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITeJIbHOMY MOMCKY MeTOZIOB pelieHust

MPAaKTUUeCKUX 3a/lay, NMPUMEHEHUIO pa3/IMYHbIX METO/0B
TI03HaHUS;

- CTaBUTb U (oOpMynUpoBaTh COOCTBEHHble 3aZlaud B
oOpa3oBaTe/ibHOM AeATelbHOCTH U JKU3HEHHBIX CUTYaLUsX;
BBISIB/ISITb ~ NIPUUMHHO-C/IE/ICTBEHHbIE  CBSI3U M [JJId
[l0Ka3aTenbCTBa CBOMX YTBEpP)K/EHUH, 3a/laBaTh apaMeTpbl
Y KpUTEPUHU pellleHHs aKTya/lu3UpoBaTh 3a/iauy, BblBUraTh
TUTIOTe3y ee pelleHts], HAXOJUTb apryMeHTbl;

- aHa/JMW3MpOBaTh IOMy4YeHHblE B XOJie pelleHus 3aJauu
pe3y/bTaThl, KPUTHUUECKH OL|eHWBAaTh WX [OCTOBEPHOCTH,
TIPOrHO3UPOBaTh M3MEHEHHEe B HOBBIX YCJ/IOBUSIX; JaBaThb
OLIEHKY HOBBIM CHUTYyalWsiM, OIIEHWBaTh MPHOOpPETeHHbIH
OTIBIT;

- pa3pabaTbiBaTh IUIaH pelleHHs MPoOJeMbl C yYeToM
aHa/v3a MMEIOLMXCS MaTepua/bHbIX UM HemaTepuasbHbIX
PecypcoB; CTaBUTh TPOOIeMbl M 3afaud, [OITyCKAIOLe
a/IbTepHATHUBHbIE PelleHUs]

KosiebaHWsT ¥ BOJIHBI, TIPSIMOIMHEMHOe PpacrpoCTpaHeHHe
CBeTa, OTpa)keHWe, TpesioM/ieHWe, UHTep(epeHLys,
Judpakuus W ToJspy3alusl CBeTa, [JUCIepCUs CBeTa;
(doTosniekTpuueckuii  3deKT, CBeTOBOe  JaBjeHue,
BO3HUMKHOBEHHE JIMHENuUaToro CrekTpa aToMa BOZJOPOJa,
ecTeCTBeHHasl U UCKYCCTBEeHHasi paIi0aKTUBHOCTD;

[1P6 3. BiiaseHWe OCHOBOIOJATAIOIIMMH (HHU3UUECKUMU

MOHATUSAMU M BeJMYMHAaMH, XapaKTepu3yHIUMU
(u3nueckre TIpoLeCChl (CBSI3aHHBIMU C  MeXaHUUYeCKUM
[BIDKEHWEM, B3aWMOJEUCTBUEM Tesl, MeXaHWYeCKUMHU
KonmebaHUsAMM W BOJIHAMH;  aTOMHO-MOJIEKY/ISIPHBIM
CTpPOEHuEM Bell|eCTBa, TEeTIOBBIMU TIpoLieccamy;

37IeKTPUUECKUM W MAarHATHBIM MOJISIMH, 3JIEKTPUUECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMUA KOJIe0aHUSIMHU U BOJIHAMU;
ONTHUYECKUMU  SIBJIEHUSIMM; KBAHTOBBIMU  SIBJIEHUSIMHU,
CTPOEHHEM aToMa M aTOMHOTO sifipa, pPaJi0aKTUBHOCTHIO);
B/IaJleHMe  OCHOBOMOJIArarol[UMHA  aCTPOHOMUUYECKUMU
TIOHSITUSIMU, TIO3BOJISIFOIIIMMH XapaKTepHU30BaTh IIPOLIeCCHI,
MPOUCXOASAIINEe Ha 3Be3/jax, B 3Be3JHbIX CHUCTeMax, B
MeXXTra/aKTUUeCKol cpefie; ABWKeHHe HeOeCHbIX —Tell,
3BOJIIOLMIO 3Be3/ U BceneHHOM;

[IP6 4. BnageHue 3aKOHOMEPHOCTSIMHM,  3aKOHaMU
U TeopusiMi (3akoH BcemupHoro TsroteHus, I, II u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHeHWs MeXaHWUYeCKON
SHepruy, 3aKOH COXpaHeHUsl HWMITy/bCa, MPUHLUI
CyTIepro3ULIMU cui, TIPUHLUT PaBHOMPABHOCTH
VIHepLiaIbHbIX cucTeM oTCueTa; MOJIeKYJISIPHO-
KMHEeTUYeCKyl0 TeOpUI0 CTPOEHMs BelllecTBa, TIas30Bble
3aKOHbI, TIePBbIM 3aKOH TePMO/IMHAMUKH; 3aKOH COXPaHeHUsI
3/IeKTPAYECKOro 3apsifja, 3akoH KyioHa, 3akoH Owma pjis
y4JacTka Lienu, 3aKkoH Oma /17151 TO/THOM 371eKTpUYeCcKOU LienH,
3akoH [Dxoynsi - JleHUa, 3aKOH 3/1eKTPOMAarHWUTHOMU
VHAYKLMY,  33aKOH  COXpaHeHWsl  SHepPruM,  3aKOH
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MPSIMOJIMHEMHOIO ~ paclpoCTpaHeHHss  CBeTa,  3aKOH
OTp&KeHWs CBeTa, 3aKOH IIpe/lOM/IeHUs] CBeTa; 3aKOH
COXpaHeHHUsl SHepruM, 3aKOH COXpaHeHMWs] UMITyJ/IbCa, 3aKOH
COXpaHeHUsl 3JIeKTPUUYECKOro 3apsifia, 3aKOH COXPaHeHUs
MacCOBOI0 YMCJIa, OCTyJ1aTel bopa, 3aKOH pafii0aKTUBHOTO
pacriaZia);  yBepeHHOe  HCIO/b30BaHUWE  3aKOHOB U
3aKOHOMEpPHOCTel TIpU aHaiv3e (U3UUeCKUx SsIBJIeHUU U
NIPOLIeCCOB;

[IP6 6. BnageHne OCHOBHBIMH MeTOJAMH HAy4HOTO
TMI03HaHUS, UCMO/Ib3YeMbIMU B (PU3UKe: IPOBOJUTH MPsIMble U
KOCBEeHHble HW3MepeHUss (U3MUYeCKUX BeJMYMH, BbIOMpast
OMNTUMaJbHBIN Cr1I0c00 U3MepeHUs! U UCII0JIb3ysl U3BECTHbIe
METO/Ibl OLIeHKM IIOIPelHOCTeN W3MepeHWM, IPOBOJUTH
UCC/IefloBaHWe  3aBUCUMMOCTed  (DU3MYeCKUX  BeJMUUH
C WCTOMb30BaHWEM TMPSMBIX W3MEpeHHH, OObSCHSATH
TIO/TyYeHHbIe pe3yJbTaThl, UCIO0/Ib3ys (PU3NUeCKHe TeOpHUH,
3aKOHBI U TIOHSTHS, U [e/IaTh BBIBO/BI; COOMIOAATE TIpaBMIa
6e3omnacHoro TpyAa
NPy TIPOBeJIeHWH HWCC/IeJOBAHUM B paMKax y4eOHOro
9KCIIepUMeHTa 1 yueOHO-1CC/Ie/joBaTe/IbCKOM [ieaTeIbHOCTU
C MCMO/b30BaHKeM LU(PPOBBIX U3MEPUTE/IbHBIX YCTPOWUCTB U
nabopaTopHOro obopyioBaHus; c(hOpMHUPOBAHHOCTh
rpe/iCTaBIeHUIN

0 MeTO/,ax MOoy4YeHus] Hay4YHbIX aCTPOHOMUYECKHUX 3HaHUY;
[TP6 7. CchopMHPOBaHHOCTHL YMEHMsI pellaTh pacueTHbIe
3a/lauyl C SIBHO 3a/JaHHOM (PM3MYeCKOU MOJe/IbI0, UCII0/Ib3Ys
du3uueckue 3aKOHBI
Y TIPYHLIUITBI; Ha OCHOBE aHa/M3a yC/I0BUs 3a/lauy BbIOMpaTh
(u3nyecKyo Mozienb, BbIAENATh (Pr3UUecKre BeJWYUHBI U
¢dopmysniel, HeobXoJuMble [/ ee pelleHUs], NPOBOAUTH
pacueTsl U OL|eHUBAaTh peaslbHOCTb IOJIyYeHHOrO0 3HaueHUs
(hM3MyecKor BeMUMHBI;, pelllaThb KauyeCTBeHHblE 3aJjaud,
BBICTpavBasi JIOTUYECKU HENPOTUBOPEUMBYIO  L[ETIOUKY
pacCy>K[leHWd C  ONOpOM Ha  M3yuyeHHble  3aKOHBI,
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3dKOHOMEPHOCTHU 1 Cl)I/IBI/ILIECKI/Ie sSABJIEHUA

OK 02. Mcnonb3oBarthb
COBpeMeHHbIe Cpe/iCTBa
MOMCKa, aHam3a

Y UHTepIipeTalyn
vHpopmalu

Y UH(pOpMaLIOHHbIe
TeXHOJIOTUH

[JJ1s1 BBITIOJTHEHUS 3a/1a4
rpogeccroHa/IbHOM
JlesITe/TbHOCTU

JINUHOCTHBIE pe3y/bTaThbl [O/DKHBI OTpakaTb B 4YacTH
LIEHHOCTH HAayUHOT'O TTI03HAHWS:

- cOpMHPOBAHHOCTh MUPOBO33pPEHUS, COOTBETCTBYIOLIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKU W OOI[eCTBEHHOU
MpAaKTUK{,  OCHOBAHHOTO  Ha  JAuajgore  KYJbTYp,
CIIOCOOCTBYIOIIETO  OCO3HAaHWIO ~ CBOETO  MecTa B
TMOJIUKY/IbTYDHOM MUDE;

- COBEpIIIeHCTBOBAHUE S13bIKOBOU 1 UUTATEIbCKON KY/IbTYPhI
KaK CpeJiCTBa B3aUMOZENCTBUS MeXY JIFOJbMU U TTO3HAHUS

MUDa;
MetanpeameTHble  pe3y/ibTaTbl  JO/DKHBI  OTpakaTb:
OBnazenuve yHUBepCaIbHbIMU yueOHBIMU

TI03HaBaTebHbIMU JAeHCTBUSIMHU:

B) paboTa ¢ uH(OpMaIuei:

- B/afieTb HaBbIKAMU TOJyuyeHUs uHGOpMalMu U3
WCTOYHHKOB Pa3HbIX THUIOB, CAMOCTOSTEILHO OCYII€CTB/ISATh
TOWCK, aHalW3, CHUCTeMaTH3al[Mil0 W UHTepIIpeTalyio
WH(OPMaLIMY pa3/TMUHBIX BUJIOB U (DOPM Tpe/[CTaB/IeHUS;

- Co37aBaTh TEKCThl B pa3/MuHbIX (opmMaTax C Yy4eTOM
Ha3HaueHWs WHGOpPMAIUY U 11e/IeBOM ayJUTOPUU, BbIOMpast
ONTUMaJTbHYI0 (hOpMY TIpe/ICTaB/IeH!sl U BU3yau3alvy;

- WCIO/Ib30BaTh  CpeACTBa  WH(MOPMAIMOHHBIX |
KOMMYHHUKaIIMOHHBIX TEXHOJIOT Ui B peLieHn:
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX W OpraHU3al[MOHHBIX
3ajau ¢ cobsroZieHrieM TpeOOBaHUM SPTOHOMMKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI, PeCypcocOepe)KeHusl, IPaBOBBIX U
3THUUeCKUX HOPM, HOpM MH(OPMaILIMOHHON 0e30MacHOCTH;

- BJa/IeTh HAaBbIKAMM  pacliO3HaBaHWUS U 3alUTHI
vHbopMaliy, “THPOPMAITMOHHOW 6€301aCHOCTH JINYHOCTH

I[IP6 5. YMeHWe yuuThIBAaTb TPaAHUIBl T[PUMEHEHHS
W3yuyeHHbIX (GU3UUECKHUX Mo/jiefieil: MaTepuasibHasi TOUKa,
VHepLYaabHas CUCTeMa OTCYeTa, WZeasbHbId ra3; MoJenu
CTPOEHUsI Ta30B, XUAKOCTeH U TBepJbIX Tes, TOUeUHbIN
3/1IeKTPUYECKUil 3apsj, siZiepHasi MoJie/lb aToMa, HYKJ/IOHHas
MoJie/b aTOMHOTO saapa
TIpU pellieHny GU3NYecKuX 3a/ay;

I[TP6 9. CdopMHpPOBaHHOCTb COOCTBEHHOW TMO3WIMU TI0
OTHOLLIEHHIO K (pu3nueckol uHbOpMalum, roaydyaeMoi u3
pa3HbIX MCTOUYHUKOB, yMeHUN WCI0/b30BaTh LU(PPOBLIE

TeXHOJIOTHUU JUTST TIOWCKa, CTPYKTYPUPOBaHWUs,
VHTEpIpeTaliid W Tpe/CTaB/JIeHUus y4yeOHOW W HayuHO-
TIOMYJISIPHOM vH(popMaLuy; pasBUTHe yMeHul

KPUTUUECKOI'0 aHa/ik3a 1osiyyaeMoi MHpOopMaLuu

OK 03. Ilnanuposatb
Y peasii30BbIBaTh
CcoOCTBEHHOE
ripodeccroHanibHOE

JIMyHOCTHBIE pe3y/bTaThl [JO/DKHBI OTpaXkaTb B UacCTH
JlyXOBHO-HPABCTBEHHOI'O0 BOCTIUTAHUSI:

- CnocoOHOCTh OIleHMBaTh CUTYalldI0 W TPUHHAMATh
OCO3HaHHbIe pelleHUs, OPUEeHTHUPYSACb Ha MOpaJbHO-

ITP6 9. CdopMHPOBAaHHOCTbL COOCTBEHHOW TMO3UWIMU T10
OTHOIIEHHIO K (ur3nueckoi MHbopMalyy, rosyyaeMou 13
pa3HbIX HCTOUYHHMKOB, YMEHWH WCII0/Ib30BaTh I[U(PPOBBIE
TEXHOJIOTHUU JUTSE TIOMCKa, CTPYKTYPUPOBaHWUs,
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Y JINYHOCTHOE
pa3BUTHE,
NpeJpUHUMAaTeNbCKY
10 ZIeATeIbHOCTD

B rpoeccroHaIbHOM
cdepe, UCTIOIH30BATD
3HaHUA 10 NPaBOBOM
1 (brHaHCOBOM
rPaMOTHOCTH

B Pa3/IMUHBIX
JKU3HEHHBIX CUTYaLUsX

HPABCTBEHHLIE
N IIeHHOCTH;
-OCO3HAHHE J/IMYHOI'0 BKJ/aJ, B IIOCTpOe€HHE yCTOI\/’I‘-II/IBOFO

Oyay1ero;

HOPMBI

MertarnpeameTHble  pe3y/nbTaTbl  JO/DKHBI  OTPaXKaTh:
OgnazieHue YHUBepCaTbHbIMU pery/siTUBHbIMU
JIeCTBUSIMU:

a) caMoOpraHu3alusi:

- CaMOCTOATE/NIbHO  OCYIIeCTB/ATh  I103HABATe/IbHYIO
JesiITeIbHOCTh,  BBIAB/ISATE ~ TIPOOJIEMBI,  CTaBUTh U

dbopmynrpoBaTh COOCTBEHHBIE 33/laud B 00pa30BaTeIbHOU
JeATeIbHOCTU U KM3HEHHBIX CUTYal[UsIX;

- CAMOCTOSITE/IBHO COCTABJIATh IJIaH PelleHusi MpobeMbl C
yUeTOM VUMEIOLIAXCSI pecypcos, COOCTBEHHBIX
BO3MOJKHOCTEH

Y TIpe/ITIOUTeHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYaI[{sIM;

Croco6CTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO IIUPOKOH
SPYIMLIMM B pa3HbIX O00/acTAX 3HAHWH, TMOCTOSHHO
TIOBBIIIIATH CBOUM 00pa30BaTe/bHBIN U Ky/IbTYPHBIN YPOBEHB;
0) CaMOKOHTPOJIB:

WCITI0/Tb30BaTh TIPUEMBI peqUIeKCUU [/l OLIEHKH CHUTYalUH,
BbIOOPA BEPHOT'O pelleHusT;

- yMeTb OLIEHMBaTh PHUCKH W CBOEBPEMEHHO MPUHUMATh
peIleHust

TI0 UX CHIDKEHUIO

VHTeprpeTaliid W Tpe/ICTaB/lIeHus y4yeOHOW W HayuHO-
TIOMYJ/ISIPHOM “H(opMaLuy; pasBUTHe yMeHul
KPUTHYECKOT0 aHa/iu3a rnoaydyaemMoi uHpopMaluu

OK 04. 3¢ddexTrBHO
B3alMO/IeMICTBOBATh
1 paboTatb

B KOJUIEKTHBE U
KOMaHfie

JIMUHOCTHEIE pe3y/bTaTbl OO/DKHBI OTPaXdTb B UYdCTU
LEHHOCTH Hay4YHOTI'O [MO3HaHMs:

-OB/IaJileBaHie  HaBBbIKAMH  y4eOHO-HMCC/Ie/[0BaTeIbCKOM,
TIPOEKTHOM

Y COLIMA/IbHOU J1esiITeTbHOCTY;

MetanpeameTHble  pe3y/ibTaTbl — JO/DKHBI  OTpaXkaTb:
OgBnageHue YHUBepCaTbHbIMU KOMMYHUKaTUBHBIMU
JIeCTBUSIMU:

[1P6 10. OsnaseHvie ymeHusiMA paboTaTb B TpYyIIe
C  BBIIOJIHEHWEM  pa3/IMYHbIX  COLMANbHBIX  POJIey,
TJIaHUPOBaTh PabOTY TPYIIMIbI, PAL{MOHATBHO pacIipe/esisiTh
[eaTe/IbHOCTb B HeCTaHJapTHBIX CUTyalUsX, aJeKBaTHO
OLleHMBaTh BK/aJ KaXJOro W3 YYaCTHUKOB TIpYyMIbl B
pellleHre paccMaTpyUBaeMoil pobeMsl
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0) coBMeCTHasI IeATeTbHOCTb:

- TIOHUMATh Y UCTI0/Ib30BaTh TIPeUMYyIIieCcTBa KOMaH/[HOM

Y UH/IVBU/IyaJIbHOU PaboTHhI;

- BbIOMpATh TeMAaTHKy U MeTOZbl COBMECTHBIX AeHCTBHI C
yUeTOM OOLIMX UHTePeCOB, ¥ BO3MOXKHOCTeH Ka)K/I0T0o uieHa
KOJUIEKTHBA;

- TpUHUMAThb  Le1d  COBMECTHOW  [lesiTe/IbHOCTH,
OpraHMU30BbIBaTh
U KOOpAWHUDOBaTb [IeMCTBUS TIO ee JOCTH)KEHUIO:

COCTaBJISATh TUIAaH JeWCTBUM, pacrpefieiiTb POJU C YUeTOM
MHEeHUH YYaCTHUKOB, 00CY)X/aTh pe3y/bTaThl COBMECTHOMN
paboThI;

-OL[eHMBaTh KaueCTBO CBOEro BKJa/la U KaXKA0Tr0 y4acTHUKA
KOMaHJbl B O0OmM{ pe3ynbTaT 10 pa3paboTaHHBIM
KpUTEpUsIM;

-ripejijiaraTb HOBbIe MPOEKTHI, OL[eHUBATh WJeU C TI03ULUU
HOBU3HBI, OPWUTMHAILHOCTH, MPAKTUUECKOW 3HAUMMOCTH;
KOOD/IMHUPOBATh

U BBITIOJTHATH PA0OTy B YC/IOBUSIX peasibHOTO, BUPTYaJTbHOTO
Y KOMOMHHUPOBAaHHOT'O B3aUMO/IeNCTBHS;

-OCyIL[eCTB/SATh TO3UTUBHOE CTpaTernyeckoe TOBeJeHUe
B Da3/MUHBIX CUTYyalUsiX, TIPOSIBISATH TBOPUECTBO U
BOOOpakeHHe, ObITh MHUI[UATUBHBIM.
OsnazieHve yYHUBepCalbHbIMU
JIeCTBUSIMU:

T) IpUHSATHE Ce0s U APYTUX IO Iel:

- TPUHUMATb MOTHBBI M apryMeHThl APYTUX Jitofed mpu
aHaJIM3e pe3y/IbTaToB JIesTeIbHOCTH

PeryjaaTUBHBIMU

OK 05. Ocy1uecTBasiTh
YCTHYI0 U TUCbMEHHYIO
KOMMYHHKALUIO

Ha roCyZ,apCTBEHHOM
s3pIke Poccuiickoi
®Pepepalivu C y4eTOM

JInuHOCTHBIE pe3y/bTaTbl JOJ/DKHBI OTpakaTb B 4acCTH
3CTETUUYECKOT0 BOCITUTaHUS:

- S5CTeTUYeCKOe OTHOLIeHWEe K MHpPY, BKJIIOYas 3CTETUKY
ObITa, HAYYHOT'O U TEXHUUECKOT'0 TBOPUECTBA, CIIOPTa, TPy/a
1 00II1eCTBEHHBIX OTHOIIEHHIA;

B 00/1aCTH MAaTPUOTHYECKOTO BOCITUTAHUS TIPOSIBJISITh:

[TP6 1. CdopMUpPOBaHHOCTb TIPE/CTABJIEHHWI O pOU
1 MecTe (U3UKKA U aCTPOHOMHUHU B COBPEMEHHOM HayuyHOU
KapThHe MUpa, O cHcTeMooOpa3yroileld pond (U3MKK B
pasBUTHH €CTeCTBEHHBIX Hayk, TeXHUKU
U COBPEMEHHBIX TEeXHOJIOTUM, O BK/IaJe POCCUNCKUX
U 3apy0OeXHBbIX yYeHbIX-(U3MKOB B pa3BUTHE HayKW;
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0CObOeHHOCTeH
COL[HA/IEHOTO
U KYJIbTYPHOTO
KOHTEKCTa

-[JeHHOCTHOEe OTHOLLIeHWe K rOCyAapCTBeHHbIM CHMBOJIAM,
VICTOPUYECKOMY W TPUPOJHOMY Hac/e[Jut0, MaMsATHUKaM,
TpajguuusaM HapofoB Poccuu, poctwkeHusm Poccuu B
HayKe, UCKYCCTBe, CII0pPTe, TEXHOJIOTUSIX U TPY/e;

MertarnpegMeTHbIe ~ pe3y/bTaThbl  JIO/DKHBI ~ OTPaKaTh:
OsnazieHve YHUBepCaTbHbIMU KOMMYHUKaTUBHBIMU
JIeCTBUSIMU:
a) ob1eHue:

- OCyIIeCTB/IATb KOMMYHHKAIIM BO BCeX ccbepax JKU3HUH;
- Pa3BE€PHYTO MW JIOTUYHO MH3/lardaTb CBOK TOYKY 3pEHUA
C MCITI0/Ib30BdHMEM A3BIKOBBIX CPeACTB

TOHUMaHue (HU3MUEeCKOl CYIITHOCTH HabTI0/JaeMBbIX SIBJIEHUM
MHMKpOMHMpa, MakpoMupa W Meramupa; MOHMMaHHWe pO/d
aCTPOHOMUHM B TPAaKTUUECKOW [esTe/lbHOCTU uesioBeKa M
JanbHelIeM HayuHO-TeXHUYeCKOM Pa3BUTHH, POJIH (DU3UKU
B ¢opMupoBaHMM  Kpyrosopa U  (yHKIMOHa/IbHOU
I'PaMOTHOCTH YesioBeKa JijIsl pellleHHs] IPaKTUUeCcKUX 3ajau

OK 07. CopetictBoBaTh | JINUHOCTHBIE pe3y/lbTaThl [JO/DKHBI OTpakaTb B yactd | [IP6 8. CdopMHPOBAaHHOCTH  YMeHUSI  TIPUMEHATHb
COXpaHeHHo 9KOJIOTUUeCKOTO BOCITUTAHUSI: TI0JTyueHHbIe 3HAHUS 11 OOBSICHEHHUS YC/IOBUM TIPOTEKAHUS
OKpY’Karollleil cpefibl, - c(opMUPOBAaHHOCTb  9KOJIOTUUECKOW  KYJbTYpHI, | (hU3UUeCKUX sIBJIEHUM B rpupo/ie
pecypcocbepe)xeHHt0, | TIOHUMaHHe BJTUSTHUS COLIMaTbHO-9KOHOMHUYECKUX | U ISt TIPUHSITUS TPaKTUUeCKUX peliieHui
MPUMEHSTb 3HAHUS TIPOLIECCOB Ha COCTOSIHKE TIPUPO/IHOM U COL[MA/IbHOW Cpefibl, | B TIOBCEHEBHOW >KU3HU AJisi obecrieueHusi 6e30MacHOCTH
00 n3MeHeHUH OCO3HaHMe  TJI00a/IbHOTO  XapakTepa  SKOJIOTUYECKUX | P 0OpallleHuH ¢ ObITOBBIMU MPUOOpPaMU U TeEXHUUECKUMU
KJ/IMMaTa, PUHLUIIbI npobJiem; yCTPOWCTBAaMU, COXPAHEHUsI 3[J0POBbsI U COOJIIOZIeHHs HOPM
OepexxTMBOTO - [JIaHWpOBaHME M  OCYILeCTB/IeHWe [IeHCTBUM B | 9KOJIOTMYECKOr0 TIOBeJileHWss B  OKpy)Kaiwollled cpefe;
TPOKM3BO/ICTBA, OKpY’Katolllel cpeJie Ha OCHOBe 3HaHWS Lie/ield yCTOMUMBOTO | MOHUMaHue HeoOXOAWMOCTH TPUMeHeHUs! JOCTH)KeHUM
3¢ dekTHBHO Pa3BUTHS Ue/I0BEUYECTBa; bu3uku u TeXHOJIOTUU
JlefiCTBOBATh aKTMBHOE HeMpUsThe [eWlCTBUM, TMPUHOCALIUMX BpeJ | /s palMOHaIbHOTO MPUPOAOII0/Ib30BaHHUS

B Upe3BbIYalHbIX OKpY’Karolllen cpefie

CUTYaLUsIX

13




2. CTpyKTypa Hu co/iep)KaHue 001meo0pa3oBaTe/IbHOT0 npeiMeTa

2.1 O6bem npegMeTa U BUbI yueOHOI padoThI

nabopaTopHbIe 3aHATHUS

Buj yueGHo# padoThI O6nbem B
yacax
O0BeM o0pa3oBaTe/IbHOM MPOrpaMMbl  TIpeMeTa 112
OcHoOBHOe coiep)KaHue 112
B T.4.
TeopeTUyecKue 3aHATHS 86
26

IIpome)xyTouHasi aTTecTalus 3a4eT C OL[eHKOM

14



2.2. TemaTu4yeckuii VIaH U COAep)KaHue npegMera «Pusuka»

HaumMmeHoBaHue
pas3fiesioB U TeM

CojepxaHue yueOHOro MmaTepuasa (0CHOBHOE U NMPodecCHOHA/TLHO OPHEHTHPOBAHHOE),
JlabopaTopHbIe ¥ MPAKTHYECKHE 3aHATHSA, MPUKJ/IQ/JHON MOAY/Ib (MPH HAa/THYHH)

Oo0bem
4yacos

dopmupyembie
KOMIIeTeHL{MU

1

2

4

|P83,Z[EJI 1. ®usuka u METO/bl HAYYHOI'0 IO3HAHUA

Tema 1.1
Beegenue

Copep)xanue yue0HOro marepuasa

®dusuKa - HayKa 0 Tipupo/ie. HayuHble MeTO/IbI TI0O3HAHUS OKPY>Karolllero Mupa. Posib 3KcriepumMeHTa u
TEOPUM B TIPOL[ecCe TI03HAHHWSI TIPUPOABI. OKCrepuMeHT B (u3vke. MojenvpoBaHue (Gu3nuecKux
sIBJIeHUH U TipoljeccoB. HayuHble ruroTe3sl. Pu3nueckrie 3aKOHbI U TeopUU. [ paHUI[bI MPUMEHUMOCTH
(bu3nyeckrx 3akKoHOB. [IpuHIUIT COOTBETCTBUSA. Posb 1 MecTo (GU3HKU B POpMUPOBAHHUN COBPEMEHHOM
HayuYHOM KapTHHBI MUPa, B MPaKTUUYeCKOU ZiesiTe/IbHOCTU JTFOZiei

OK 03
OK 05

Pa3zpen 2. MexaHHKa

23

Tema 2.1
Kunematuka

Cojiep>xanue yuebHOro MaTepuasa

Mexanuueckoe JBrKeHrWe. OTHOCHUTE/IBHOCTb MeXaHWUeCcKoro [ABwkeHus. CucreMa OTcCyeTa.
Tpaektopusi. [lepemenienue, CKOpOCTb (CpeHsisi CKOPOCTb, MCHOBEHHasi CKOPOCTb) U YCKOpPEHHe
MaTepyaibHOW TOUYKW, MX TPOEKLMA Ha OCH CUCTeMbl KoopAuvHAaT. Cro)keHue TMepeMelleHud |
cloXkKeHWe ckopocTedl. PaBHOMepHOe M DPaBHOYCKOpEHHOe TMpsiMOJiMHeliHoe [BiKeHUe. ['paduku
3aBUCHMOCTH KOOD/MHAT, CKOPOCTH, YCKOPEHHs, MyTU W TepeMelleHus] MaTepuajbHOW TOUKU OT
Bpemenu. CBoOoJHOe mMajeHWe. YCKOpeHHe CBOOOAHOrO TazieHus. KpUBO/MMHEWHOe [BW)KEHHeE.
[IBy>KeHWe MaTepuasbHOW TOUKU MO OKPY’KHOCTU C TOCTOSIHHOM 10 MOJYJ/I0 CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEIHasi cKopocTh. Ileprion u vacToTa obpaieHusi. LleHTpocTpeMuTebHOe YCKOpeHHe.
TexHUueCKre yCTPOMCTBA U MPaKTUUeCKoe NMPpUMeHeHHe: CIIUIOMETp, ABIKeHUe CHapsJ0B, LielHble U
peMéHHbIe rmepefauu

B ToM uHC/Ie MPAaKTHYeCKUX H JIA00PaTOPHBIX 3aHATHIL:

IIpakTHueckoe 3ansaTHe 1.

V3mMepeHre MrHOBEHHOW CKOPOCTH. VIcciefioBaHHWe COOTHOLLEHUSI MEeXJy MYTSMH, MPOiAeHHbIMU
TeJIOM 3a I0C/Ie[j0BaTe/IbHble paBHbIE IPOMEXYTKM BPeMEeHU IPU PaBHOYCKODEHHOM [IBWKEHWM C
Haya/lbHOM CKOPOCTBIO, PABHOM HYJItO. VI3yueHure [BW)KeHUS 11apuKa B B3KOW XXKUAKOCTU. V3yueHue
JBIKeHUsI Tesa, OpPOIIeHHOro TOPU30HTA/TBHO

~

Tema 2.2
[TuHamuka

CopepxaHue yueOHOro Marepuasia

[Tpunumn otHocutenpHOCTH 'anmuiesi. IlepBbiii 3akoH HeroToHa. VHepryanbHble CUCTEMBbI OTCYeTa.

OK 01
OK 02
OK 04
OK 05
OK 07
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Macca Tena. Cuna. I1puHiun cynepro3unyu cuii. Bropori 3akoH HeroTOHA /17151 MaTepyabHOW TOUKU B
vHepLuanbHou cucteMe oTcueta (MCO). Tpetuit 3akoH HbloTOHa /11 MaTepuaibHbIX TOYEK. 3aKOH
BCeMUPHOro TAroreHus. Cuna tsokectu. [lepBas kocmuueckast CKopocTb. Cusia yrpyroctu. 3akoH ['yka.
Bec tena. Tpenue. Bugpl TpeHus (1okos, CKo/bxeHUs], KaueHus ). Cuna Tpenusi. Cyxoe TpeHue. Cuna
TPeHUsI CKOJNbXXeHWss U cuia TpeHusi Tokos. KosddwuimeHnt Tpenus. Cusa COMPOTHB/IEHUS] TpPU
JBIDKEHUU Tejla B >KUJKOCTH WM Tasze. IlocTymnaTesbHOe UM BpalljaTelbHOe JABWKeHHe abCoJFOTHO
TBEPZAOro Tera. MOMEHT CWIbl OTHOCHTE/ILHO OCH BpaueHus. Ilneyo cusel. YCioBHUS paBHOBeCHUs
TBepporo tena B MCO. TexHuyeckue yCTpOMCTBAa M MpakTUYeCKOe TpPUMeHeHHe: MOJIIUITHUKH,
JIBIDKEHHe UCKYCCTBEHHBIX CITyTHUKOB

B ToM uHC/Ie MPAaKTHYeCKUX H JIA00PaTOPHbBIX 3aHATHIL:

IIpakTHueckoe 3aHATHE 2.

V3yueHue aBrKeHUsi OpyCKa M0 HAK/IOHHOM TIJIOCKOCTH TIOZ, IeMCTBHEM HeCKOJIBKUX CHJL.
WccnenoBaHye 3aBUCMMOCTH CHJT YTIPYT'OCTH, BO3HUKAIOIINX B /1) OPMUPOBAHHOU TIPY>KHUHE U
pe3rHOBOM 00pasiie OT BeJIMUMHBI UX JledopMaliu

JIabopaTopHbIe 3aHATHS

JIaboparopHasi pabora 1. VcciiejoBaHue yC/I0BUI PaBHOBECHSI TBEPZAOTO TeJla, UMEIOIIEero 0Ch
Bpall[eHHSI

Tema 2.3
3aKOHEI
COXpaHeHUs B
MeXaHHKe

Copep)xaHue yue0HOro MaTepuasa

Mexanuueckass pabora u MmomHOocTh. KuHernueckasi sHeprus. IloTeHijuanbHasi 3Heprus. 3aKoH
COXpaHeHUs1 MexaHuuecKou 3Hepruu. PaboTta cusbl TsHKeCTH U CUiibl yrpyrocTu. [IpriMeHeHNe 3aKOHOB
coxpaHeHus. Vcronb3oBaHWe 3aKOHOB MeXaHWKH /it 0OBbsSICHEHUs! ABIKeHUs] HeOeCHBIX Ten U AJIs
pa3BUTHSI KOCMAYECKHX UCC/Ie0BaHUM, TPAaHULIbI IPUMEHUMOCTH KJ/IaCCUUeCKOM MeXaHUKHU. VIMmynibce
MaTepHraJbHOU TOYKHM (Tesla), CUCTeMbI MaTepHa/IbHbIX TOUYeK. VIMIy/IbC CHJIBI M U3MEHeHUe UMITYJIbCa
Tena. 3aKoH coxpaHeHusi ummnybca B UCO. PeakTuBHOe ABM>xeHUe. Pabota cusibl. MOIITHOCTb CHUJIBI.
KuHeTnueckast sHeprusi MaTepHaJbHOM TOUKH. Teopema 00 M3MeHEHHWM KWHETHUECKOW HSHeprum.
[ToreHuyanbHass SHeprusi. IloTeHUWanbHas SHeprysi ynpyro JAe(OpPMUPOBAaHHOW IPY)KUHBIL.
[NoTeHianbHast sHeprust Tesa BO/MM3M TMOBepxXHOCTH 3eMd. [loTeHlManbHblEe W HeNOTeHLMA/TbHbIE
cunbl. CBsi3b paboOThl HEMOTeHLUANbHBIX CHJI C M3MeHeHHeM MeXaHWYeCKOW SHepruyd CUCTeMbl Tell.
3aKOH COXpaHeHHs1 MeXaHUYeCKOM SHepruu. YNpyrue u HeyIpyrue CTOJIKHOBEHUS

B ToMm uucie MNPAKTHYECKHX U J'[aﬁOpaToprlX 3aHATHI:

IIpakTnueckoe 3ansiTue 3.

W3yueHue CBsi3M CKOPOCTeH Tesl TIPU HEYNPYroMm yzaape. ViccienoBaHue CBsi3M PabOTBI CHIBI C
V3MeHeHHeM MeXaHUueCKoi SHepryu Tena.

TexHUuecKre YCTPOMCTBA W TMpaKTHUYeCKoe MpHUMeHEeHHe: BOJOMeT, KOorep, MPYXUHHbIN THCTOJIeT,
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ABM)KeHNe NCKYCCTBEHHBIX CITYTHUKOB U DAKeET.

Ncrionb30BaHWe 3aKOHOB MeXaHWKU AJId 00BsICHeHHSI JABH)XeHHUA HeOeCHBIX TeNl U AJId Pa3BUTHUA
KOCMHYEeCKHX I/ICC]'IE,E[OBaHI/II\/II, rpaHvIbl TMPUMEHHMMOCTHU K/IaCCUYEeCKON MeXaHHKH. I/IMI/ITaL[I/IH
HeBeCOMOCTH

JlaGopaTopHble 3aHATHSA 1
JlabopatopHasi pabota 2. VicciemoBanue CBsi3v pabOThl CUJIbI C U3MEHEHWEM MeXaHWUeCKOW SHEePruu
Tesla Ha MpUMepe pPacTsKeHUs] Pe3MHOBOIO XKI'yTa
Pa3pen 3. MosiekynsipHasi pu3nka ¥ TepMo/JUHAMHUKA 23

Tema 3.1 CojepxaHue yueOHOro MaTepuasia 8

OCHOBBI OCHOBHBIE TIOJIO)KEHHSI MOJIEKY/ISIPHO-KUHETHYeCKOW TeOpud W WX OIBITHOE 00O0CHOBaHUe. 6

MOJIeKY JISIpHO- bpoyHoBckoe gBwkenue. [Quddysusa. XapakTep ABWKeHHs W B3aUMOJENCTBUSI UaCTHL] BeILeCTBa.

KUHETHYECKON Mogesi CTpOeHHMs Ta30B, XKUJKOCTEH U TBEP/BIX TeJl U 00bsICHEHWEe CBOWCTB Bel[eCTBa Ha OCHOBE 3TUX

TeOpUn Mozeneil. Macca u pasmepbl Monekya. KomnuectBo BeiectBa. IlocTtosiHHas ABoragpo. TemsoBoe
paBHOBecue. Temneparypa u ee usmepenue. Illkana temrnepatyp Llenscus. Mogenb ujeanbHOro rasa.
OcHOBHOe ypaBHeHUWe MOJIEKY/ISIPHO-KMHEeTUUeCKOW TeopuM uZeanbHOro rasa. AOcostoTHas
TeMIlepaTtypa Kak Mepa CpeZiHeli KWHETUUeCKON 3HepruM TervIOBOro JBMKeHMs vacTul rasa. Illkana
TeMriepaTyp KenbBuHa. ['a30Bble 3akOHBI. YpaBHeHue MeHjeneeBa-KanelipoHa. 3akoH [lasbTOHa. OK 01
WM3ompolieccsl B UjealbHOM rase € MOCTOSTHHBIM KOJIMYeCTBOM BelljecTBa. ['pacdmueckoe npeficTaBieHye OK 02
M30TIPOLIeCCOB: M30TepMa, M30X0pa, h306apa. TexHHUUeCKHe YCTPOMCTBA U MPaKTUUYeCKoe TIpUMeHeHue: OK 03
TepMoMeTp, bapoMeTp OK 04
B ToM uHC/Ie MPaKTHYeCKUX U JIA00PaTOPHBIX 3aHATHIL: 2 OK 05
IIpakTH4yeckoe 3aHsATHE 4. 1 OK 07
M3mepeHne Macchl Bo3/lyxa K/acCHOW KOMHaTe. VccrenoBaHue 3aBUCMMOCTH MEX[y [apameTpamMu
COCTOSIHUSI pa3pe’KeHHOro rasa
JlabopaTopHbIe 3aHATHS 1
JIabopatopHasi pabota 3. M3yueHue O{HOTO M3 U30IIPOLIECCOB

Tema 3.2 CopepkaHue yueOHOro MaTepuasa 7

OCHOBBI BHyTpeHHsiss 3Heprusi. Pabota u Teruionepesadya. KommuyecTBO TeryioThl. YpaBHEHHE TeTIOBOTO 6

TePMOJMHAMUKH | OasiaHca. [TepBoe Hauaso TepMOAWHAMUKA. AMabaTHBIN Tpoijecc. Bropoe Hauaio TepMOAWHAMUKH.

TerioBbie geurarenu. KIT/I TerioBoro gsurarens. OxpaHa npupozpl. TepMogrHaMuyeckasi CucTeMa.
BHyTpeHHsIs1 SHepruisi TEePMOANHAMUUECKOW CUCTeMBI U CTIOCO0BI ee n3MeHeHMst. KonmuecTBO TerioTel U
pabota. BHyTpeHHsiT SHeprus OJHOATOMHOTO WZealbHOTO Tra3a. Buabl Terionepeaauu:
TeI/IONPOBOJAHOCTb, KOHBEKLUS, U3/TydeHHe. Y fe/ibHas TelJI0eMKOCTh BelljecTBa. KonuecTBO TerioThl
npy Tersioniepesave. IloHstve 00 azguabaTHoM mporecce. IlepBblif  3aKOH TepMOAMHAMUKH.
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[TpuMeHeHMe NePBOT0 3aKOHa TEPMOJUHAMUKH K u3orpoijeccaMm. ['paduueckast ”HTepripeTariyst paboThl
rasa. Bropo#i 3akoH TepMoguHaMUKWA. HeoOpaTUMOCTh TpoLjeccoB B mpupoje. TersioBbie MalllUHBIL.
[TpuHIMMBI  AeWCTBUS TEIVIOBBIX MaliuH. [IpeoOpa3oBaHUs 3HEPTMM B TEIUIOBBIX MalllMHAX.
KosdduimeHT mosie3Horo AeicTBus TerioBou MamvHbl. Lukn KapHo u ero KoadduiieHT noie3Horo
JeUCTBUSA. JKOIOTUUYECKHe TIPO0/IeMbl TeTI0IHEPreTUKUA. TeXHUUeCcKrue YCTPOMCTBA U TPAKTUYeCKOoe
TpUMeHeHue: ABUraTe/lb BHYTPeHHero CropaHusi, ObITOBOM X0JIOJU/IbHUK, KOHAULIMOHED

B ToM uKC/le MPAKTHYECKUX U JIA00PAaTOPHBIX 3aHATHI: 1
JlaGopaTopHbIe 3aHATHS 1
JlabopaTtopHasi pabota 4. VI3MepeHue yae/bHON TEMJI0eEMKOCTH

Tema 3.3 Copep)>xaHue yue0HOro Marepuasa 8

ArperartHbie [Tapoobpa3oBanue 1 KoHAeHcauus. VicmapeHue v kureHre. AOCOIOTHAs M OTHOCHTe TbHAS B/IaKHOCTh 6

COCTOSAHMS Bo3/yxa. HachllieHHBI Tlap. Y/e/lbHas TerjioTa IapoobOpa3oBaHMs. 3aBUCHMOCTb TeMITepPaTypPhbl

Bell[eCTBa U KWTIeHUs1 OT JiaBnieHus. TBepzoe Teno. Kpucrannmueckue U amopdHble Terna. AHM30TPOIUSI CBOWCTB

(bazoBkie KpucTa/uioB. JXuzakuve KpucTa/uibl. CoBpemeHHble Marepuasbl. [lnaBieHWe W KpUCTa/UIA3aLUs.

repexo/pl Y nenvHas TervioTa riaBieHus. CyOmmumarusi. Y paBHeHHe TeryioBoro bamaHca
B ToM umKC/Ie MPAKTHYECKUX U JIa00PaTOPHBIX 3aHATHI: 2
IIpakTHyeckoe 3aHATHE 5.
TexHMYeCcKre yCTPOMCTBA U NIPAaKTUUYeCKOe TIPUMEeHeHre: TUTPOMETP U ICUXPOMeTp, KaIopUMeTp, 1
TEeXHOJIOTUU M0JIyYeHHs COBPEMEHHbIX MaTeprasioB, B TOM UKC/ie HAHOMaTepuasaoB, U
HaHOTeXHOJIOTUU
B ToM uHC/Ie MPAaKTHYECKUX U JIA00PaTOPHbBIX 3aHATHIL:
JIaGopaTopHbIe 3aHATHSA 1
JlaboparopHast pabota 5. OrpeziesieHre BIaKHOCTH BO3ZyXa

Pa3pen 4. DnekTpojHaMHKa 25

Tema 4.1 Cojiep>xaHue yue0HOro MmaTepuasia 7 OK 01

OD/IeKTPOCTaTUKA | DNeKTpU3aus Tesl. JJIeKTpUUecKuid 3apsf. /JlBa BWA 37€KTPUUECKHX 3apsfioB. [IpOBOAHMKH, 6 OK 02
[V3/IeKTPUKA U TOJIyIPOBOJHMKU. 3aKOH COXpaHeHWs 3/7eKTpUYecKoro 3apsifa. BsaumogelicTBue OK 03
3apsizioB. 3akoH KynoHa. ToueuHblil 371eKTpUuecKyi 3apsifi. DyieKTpuueckoe moJsie. HampsbkeHHOCTh OK 04
3/71eKTpUUecKoro noJjisi. [IpuHLMN Cyrneprnosvuyy 37eKTPUYecKux mnojei. JIMHWM HarnpshKeHHOCTH OK 05
y/1eKTpUYeckoro mosist. Pabota cui anekTpocraTrueckoro moss. IToteHmman. Pa3HOCTh MOTEHLMAIOB. OK 07

[IpOBOAHUMKM M [U3IEKTPUKU B 31€KTPOCTAaTUUEeCKOM Tiosie. [lus/ieKTpuyeckasi MPOHULaeMOCTb.
JneKkTpoeMKOCTb. KoHZeHcaTop. D/eKTPOEeMKOCTh MJIOCKOTO KOHJeHCaTopa. JHeprusi 3apsiKeHHOro
KOH/leHcaTopa
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B ToM unc/Ie NPAaKTHYeCKHUX U JIA00PAaTOPHbBIX 3aHATHI:

IIpakTuyeckoe 3ansatue 6.

W3mepeHue 3/1eKTPOEMKOCTU KOHAeHcaTopa. TexHu4yecKre yCTPOMCTBA U MpaKTUUeCKOoe MpUMeHeHUe:
3JIEKTPOCKOII, ~ 3/IeKTPOMeTp,  3JIeKTpOCTaTWUecKasi 3allliTa, 3a3eM/eHue  3JIeKTPOrnpuOOpOB,
KOH/IEHCAaTOP, KOMMMPOBA/IbHBIN annapar, CTPYWHbIN TIPUHTED

Tema 4.2

CopepxaHue yueOHOro MaTepuasia

I[MocTOSTHHBIHN
BIIeKTPUYeCKui
TOK. TOKU B
Pa3TMUHbIX
cpezax

OneKTpUYeCcKri TOK. Y C/IOBUS CyLeCTBOBAHHUS 3/1€KTPUUECKOro Toka. MlcrouHrku Toka. Cusa Toka.
[MocTosinHblld TOK. HampsbkeHue. 3akoH OMa [ijisi ydacTKa Lielu. DJIeKTpUUecKoe COIMpPOTHBIIEHUeE.
YpenbHoe cornpoTuBieHue BelllecTBa. [locsiefoBarenbHOe, IapasiesibHOe, CMellaHHOe COeJlHeHHe
MIPOBO/THUKOB. PaboTa 37eKTprueckoro Toka. 3akoH [xoysi-JleHiia. MOIITHOCTb 3/1IEKTPUYECKOTO TOKaA.
ONeKTpoABWXKYIllasg CUla U BHYTPeHHee CONPOTHBJ/IEHWE UCTOYHMKA TOKa. 3akoH OMa AJisl MOJIHOU
(3amMKHyTOI) sseKkTpuueckoi 1enu. KopoTkoe 3amMblkaHue. JJIeKTPOHHasi MPOBOAUMOCThL TBEP/bIX
MeTa/ulOB. 3aBUCHUMOCTb COIPOTHUB/IEHUS MeTa/uyIoB OT TeMriiepaTypbl. (CBepXnpOoBOAUMOCTD.
OneKTpuUecKui TOK B Bakyyme. CBOMCTBa 3/1eKTPOHHBIX My4KOB. [losmynpoBogurku. CoGcTBeHHast U
rpuUMecHasi TIPOBOJUMOCTb TOMYyTNPOBOAHUKOB. CBolcTBa p-n-miepexofa. [lomynpoBOAHUKOBLIE
npubophl. DJIEKTPUYECKH TOK B pacTBOpPaX M pacCIjlaBax 3IeKTPOJUTOB. JDJIEKTPOJIUTHUECKast
JYccoLanus. DIeKTpoau3. DNeKTPpUUeckKruii TOK B ra3ax. CaMOCTOsITe/IbHbIA U HECAMOCTOSITE/TbHBIN
paspsz. Mosinus. I1nasma

B ToM umnciie MNPAKTHYECKHX U naﬁopaToprlx 3aHATHIA:

IIpakTHueckoe 3aHATHE 7.

TexHuUecKre yCTpOMCTBa U NPaKTUUYeCKoe IpYMeHeHre: aMIlepMeTp, BOJIbTMETpP, PeoCcTaTt, UCTOUHUKHU
TOKa, 3JIeKTPOHarpeBaresibHble IPUOOPLI, 37IeKTPOOCBETUTE/IbHBIE TIPUOODPHI, TEPMOMETP
COTIPOTUBJIEHUS], BAKYYMHBIW WO/, TEDPMUCTOPBI U (POTOPE3UCTOPBI, MTOIYTIPOBOHUKOBBIN MO/,
raJibBaHHKa

©

JIabopaTopHbIe 3aHATHS

JlabopatopHasi pabota 6. V3yueHne CMeIIaHHOTO COeJIMHEHUS] Pe3HUCTOPOB.
JTaboparopHasi paboTa 7. Vi3amepeHue 3/1eKTPOJBIKYILIEH CH/Ib ICTOUHHKA TOKA M er0 BHYTPEHHET0
COTIPOTHB/IEHUS

Tema 4.3

CopepxaHue yueOHOro Marepuasia

MarauTHOe
roJsie.
DJIEKTPOMAarHUTH
ast UHAYKLWSL.

[TocTosiHHBIE MarHWTBL. B3aumofelCcTBUe TOCTOSHHBIX MAarHUTOB. MarHutHoe mnosie. Bekrtop
MarHMTHOW WHAYKUWW. [IpUHIMI CyTepro3uiid MarHUTHBIX Toseu. JIMHUKM MarHUTHOW WHAYKLUM.
KapTrHa MHUI MarHUTHOW UHAYKLUM T10J1 TTIOCTOSIHHBIX MarHUTOB. MarHuTHOe 10Jie MPOBOJHUKA C
TOKOM. KapTuHa JIMHUM WHAYKLUWWA MarHUTHOTO TOJIs1 IJTMHHOTO TIPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O
KOJIbLIEBOT'0 MPOBO/IHUKA, KaTYIIKX C TOKOM. OnbIT 3pcTega. B3arMmoielicTBHe MPOBOJHUKOB C TOKOM.

o ©

19



Cuna Awmriepa, ee MozyJib U HarpasieHue. Cua JlopeHlia, ee MOAy/Ib U HarpaB/ieHUe. [IBukeHue
3apsUKeHHOM 4YacTullbl B OAHOPOJHOM MarHUTHOM Tmone. Pabora cunbl JlopeHua. $IBneHue
37IeKTPOMarHATHOM WHAYKLMU. [IOTOK BeKTOpa MarHUTHOW WHAYKLMHU. OJEeKTPOJBIKYILIAs Cuia
VHAYKUUU. 3aKOH 37eKTpOoMarHWTHOW UWHAyKUuM Papages. BuxpeBoe syeKkTpuueckoe ToJe.
ONEeKTPOABWXKYLLasi CHla WHAYKLUUM B TIPOBOJHHMKE, IBWKYLIEMCS TMOCTYNaTe/JbHO B OJHOPOJHOM
MarHuTHOM mnoJe. [IpaBuno Jlenna. MHAYKTUBHOCTD. fIB/leHME CaMOWHAYKLMU. DJIeKTPO/JBIIKYILLast
CU/1a CAMOWH/AYKLIMU. DHEPrysi MarHUTHOTO T10JI KaTYLIKKU C TOKOM. DJIEKTPOMAarHUTHOe MoJie

B ToM uKC/Ie MPaKTHYeCKUX H JIa00PaTOPHBIX 3aHATHIL:

IIpakTHyeckoe 3ansaTue 8.

W3yueHrie MarHUTHOTO MOJIsI KaTYLIKU C TOKOM.

TexHUueckre yCTPOWMCTBA U MpPaKTUYeCKOe MpHMeHeHHe: MOCTOSTHHble MarHWThI, 3/1eKTPOMAarHUTHI,
371eKTPO/JiBUTaTe b, YCKOPUTE/IU 3/IeMEeHTAapHBIX YaCTUL], UHYKLIMOHHAs Meub

JIaGopaTopHbIe 3aHATHUS

JlabopatopHasi pabota 8. VccienoBaHue [IeMCTBUsS TIOCTOSTHHOTO MarHMWTa Ha paMKy C TOKOM
JIabopatopHasi pabota 9. V3yueHue siB/ieHUsI 37IEKTPOMarHUTHON MHYKIUN

Pa3pen 5. KosiedbaHusi 1 BOJTHBI

23

Tema 5.1
MexaHuueckre
I5
571eKTPOMarHUTH
bIe KojleOaHus

Copep)xaHue yue0HOro MaTepuasia

KonebatenbHast cucrema. CBobOojHble MexaHW4YecKrde Kosiebanus. ['apMoHMueckue KosiebaHUs.
[Mepuof, yacToTa, aMIIMTya U (asza Kosedbanuit. IIpy)KUHHBIN MasTHUK. MaTeMaTUUeCKUH MasiTHUK.
YpaBHeHHWe TapMOHUYeCKUX Kojiebanuii. [TpeBpailjeHre Hepruy NMpU TapMOHUYECKUX KOjeOaHMSIX.
KosnebaTenbHeiii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHuTHBIE KojiebaHUsl B HealbHOM KosiebaTelbHOM
KOHType. AHa/JIOTHUS MEXIy MeXaHWYeCKMMU U 37eKTPOMarHUTHBIMH KosiebaHusimu. Pdopmysia
ToMmcoHa. 3aKOH COXpaHeHWs SHeprud B WleaJibHOM KosiebaresibHOM KoHType. IIpeicraBiieHue o
3aTyXawIux KojeOaHusx. BbIHYKIeHHbIe MexaHWUeckue Kojebanus. Pe3oHaHC. BbIHYy>K[eHHbIe
3/IeKTPOMarHuTHble Kosiebanusi. [lepeMeHHbIN TOK. CHHYCOWAAMbHBIN TlepeMeHHbIM TOK. MOIIHOCTb
TepeMeHHOT0 TOKa. AMIUIMTYy/IHOe U JeNCTBYyIolljee 3HAaueHHWe CUIbl TOKa U HalpsKeHUsl.
Tpanchopmarop. TTpon3BoCTBO, MepeJaua v MOTpebieHre 37eKTPUYeCKO Hepruu. DKOI0THYecKre
PUCKU TP TIPOM3BO/CTBE 3/€KTPUUECKOM SHeprud. Ky/bTypa HCIMO/Ib30BaHUSI 3/1IEKTPOSHEPTHU B
TOBCeJHEBHOM »KU3HU

B ToM uKC/Ie MPAaKTHYECKUX U JIA00PaTOPHBIX 3aHATHI:

IIpakTnueckoe 3ansiTue 9.

VcceoBaHye 3aBUCUMOCTH TT€PUO/Ia MasIbIX KojiebaHui rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl Tpy3a.
TexHuueckde YCTpPOMCTBAa U TIpaKTUYeCKoe TIpUMeHeHUe: 3/IeKTPUUecKuii 3BOHOK, TeHepaTop
repeMeHHOr0 TOKa, TMHUU 37IeKTporepeau

OK 01
OK 02
OK 04
OK 05
OK 07
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JlaGopaTopHbie 3aHATHSA

JlabopatopHasi pabota 10. McciegoBaHue iepeMeHHOTO TOKa B LIETTH U3 TT0C/Ie/I0BaTe/TbHO
COe/IMHEHHbIX KOH/IEHCATOPa, KaTYIIK! U pe3nucTopa

Tema 5.2
MexaHHUeCKUe
15
BEKTPOMarHUTH
ble BO/THBI

Copep)xaHHe yueQHOro Marepuasa

MexaHnueckre BOJIHBI, YCJIOBUS pacripocTpaHeHus. [lepuoza. CKOpOCTb pacnpoCTpaHeHUsi U JIMHa
BOJIHBI. [TomiepeuHble 1 MPO/0/bHBIE BOMHBL. VIHTepdepeH s U Audpakiiys MexaHu4eCKUX BOJH. 3BYK.
CkopocTb 3ByKa. ['/pOMKOCTb 3ByKa. BbicoTa ToHa. TemMOp 3ByKa. D/IeKTPOMAarHUTHBIE BOJIHBL. Y CIOBHS
W3/y4YeHUs 5/IeKTPOMarHuTHBIX BOJIH. B3auMHast opreHTauys BeKTopoB E; B, v B 5/leKTpOMarauTHOU
Bo/siHe. CBOWMCTBa 3/1eEKTPOMAarHUWTHBIX BOJIH: OTpakeHue, TipesioM/ieHue, Toyisipyu3aiusi, Audpakiys,
ruHTepdepeniusi. CKOPOCTh 3/1eKTPOMAarHUTHBIX BOJIH. I1IKana 3/eKTpoMarHiuTHbIX BOJTH. [IpuMmeHeHue
3/IeKTPOMArHUTHBIX BOJIH B TeXHUKe U ObITY. [IpUHIUIIBI PaIMOCBSI3U U TeJleBUeHHs. PafironoKariysl.
OIeKTPOMAarHUTHOE 3arpsi3HeHUe OKPY>Karolller Cpefibl

B ToM uunce MNPAKTHYECKHUX U naﬁopaToprlx 3aHATHIA:

IIpakTnuyeckoe 3ansatue 10.

TexHuyeckde yCTpOMCTBA M  TMpakTUUeCKoe T[pUMeHeHWe: My3blKa/ibHble  WUHCTPYMEHTHI,
y/AbTPa3ByKOBasi JUarHOCTUKA B TEXHUKEe M MeJULIMHe, paZap, PaAUONPUEMHUK, Te/leBU30p, aHTEHHa,
tenedoH, CBU-neub

~

Tema 5.3
OnTuka

I'eomeTprueckas onTuka. IIpsmonuHeliHoe pacripocTpaHeHHe CBeTa B OZHOPOJHOU cpefie. JIyu cBerta.
ToueuHbli HCTOYHUK CBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpa)keHusi cBeTa. [TocTpoeHue n3o00pakeHu B
IJIOCKOM 3epKane. [lpesiomnieHne cBeTa. 3aKOHBI TIpeOMJIeHHsi CBeTa. AOCOMIOTHBIN TIOKa3aTesb
nipesiomsieHus1. [lonHoe BHyTpeHHee oTpaxkeHUe. [1pesienibHbIN yroJ/1 MOHOTO BHYTPEHHEr0 OTPaXKeHUsI.
Nucnepcusi cBeta. CioxHbIA cocTaB Oenoro ceeta. Liper. Cobuparoijyie ¥ pacCeMBArOLIye JTHUH3BL
ToHkast inH3a. @OKyCHOe pacCTOsIHUE U OTITHUecKasi Chjla TOHKOM /iH3bI. [TocTpoeHMe n3o0paxkeHu B
coOMparoIMX M paccerBarOIMX JMH3ax. PopMysna TOHKOM JIMH3BI. YBeIMueHde, aBaeMoe JIMH30M.
[Ipesensl MPUMEHMMOCTHM TeOMeTPUYeCKOM ONTHMKWA. BosiHoBasi onTuka. VHTepdepeHiusi cBeta.
KorepeHTHBIe NICTOYHUKH. Y CIOBHS Hab/IO/1eHUsI MaKCUMYMOB 1 MUHUMYMOB B UHTep(epeHIL[IOHHOM
KapTHHE OT [IByX CUH(a3HbIX KOrepeHTHbIX UCTOYHUKOB. Iudpakiys ceeTa. JrdpakiioHHas perieTKa.
YcnoBue HabOmoJeHUs] T/IaBHBIX MaKCHMyMOB TIpH Ta/leHMM MOHOXPOMATHUeCKOro CBeTa Ha
JrdpakiMoHHyo pelueTKy. [Tonsipy3auys cBeta

B ToM uKC/le MPAKTHYECKUX U JIa00PaTOPHBIX 3aHATHIA:

IIpakTHyeckoe 3ansaTHe 11.

Hab6mrogenue aucnepcun cBeta. TexXHUUeCKHe YCTPONCTBA U MPaKTHUeCKoe NPUMeHeHue: OUKH, IyIa,
¢oToanmnapar, MpOeKLMOHHBIN anrapaT, MUKPOCKOII, TeJIeCKOIl, BOJIOKOHHAs ONTHKA, Ju(paKLMOHHas
pelleTKa, MOJISIPOU/, TeIeCKOI

(o0]
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JlaGopaTopHbie 3aHATHSA

JlabopatopHasi pabota 11. OnpesiesieHre MOKa3aTesist IPeJIOM/IEHUS CTeK/Ia

Pe3epdop/a 110 orpezie/ieHUI0 COCTaBa PaJMOAKTUBHOrO u3nyueHus. CBoMCTBa anbda-, beTa-, raMma-
u3NyueHusi. BrusHUe palOaKTUBHOCTHA Ha >KWBble OpraHu3Mbl. OTKpbITHE TPOTOHAa U HEUTpOHa.
HyknonHasi Mmoziesib siipa I'eiizeHb6epra-ViBaHeHKo. 3apsij sjgpa. MaccoBoe 4mciio siipa. M30TOmbI.

JlaboparopHast pabota 12. MiccieoBanre CBONCTB M300pa>keHU B JIMH3aX 1
Pa3zgen 6. OcHOBBI crieljia/IbHOU TEOPUHM OTHOCUTE/TbHOCTH 2 OK 01
Tema 6.1 Copepxanue yueOHOro Marepuasia 2 OK 02
OCHOBbI TeOpUM | I'paHMIIBI  NPUMEHUMOCTH  K/IaCCMUECKOM — MeXaHMKM. IloCTy/naThl  CHelMaqbHOM — Teopuu 2 OK 04
OTHOCUTEJIBHOCT | OTHOCHUTE/IbHOCTH: MHBaPUAHTHOCTh MOZYJ/ISl CKOPOCTH CBeTa B BaKyyMe, MPUHLMI OTHOCHUTEIbHOCTH OK 05
1 OitHmTeiiHa. OTHOCUTENLHOCTL OJHOBPEMEHHOCTH. 3aMe/i/leHue BpPeMeHM U COKpalljeHHe [JIHHBL. OK 07
OHeprusi U UMIY/IbC PENSATUBACTCKOM 4YacTulibl. CBfI3b MacCbl C 5HEpPrued M HMITy/IbCOM
PeSITUBUCTCKOW YaCTULbl. DHEPIrHsi TOKOsi CBOOOJHOM YaCTHILIbI
Pa3gen 7. KBanToBas pusuka 8
Tema 7.1 Copep)xaHue yueOHOro marepuasa 2
OJIeMEHTBI ®oronsl. Popmyna [1naHka cBsi3v 5Hepruu (OTOHA C €ro YaCTOTOW. DHEeprusi U UMITyJIbC (OTOHA.
KBAHTOBOM OTkpbITHe U nccnegoBanue porosddekra. OnbiTel A.I'. CToseToBa. 3akoHbI PoTO3ddeKTa. YpaBHeHHe 2
OINTHKH OuHiTelHa A5 (orto3ddexra. "KpacHas rpanuua” ¢orosddekra. [laBnenne ceera. OnbiTel [1.H.
JlebeneBa. XumMuueckoe elicTBUe cBeTa. TeXHHUECKHe YCTPOMCTBA M TPAKTUUECKOe TpUMeHeHUe:
doToaemMeHT, HOTOATUMK, COSTHEYHAs OaTapesi, CBeTOAMO,
Tema 7.2 Copep)xaHue yueOHOro Mmarepuasa 3
Ctpoenue aToMa | Mogens aroma Tomcona. OmbiTel Pesepdopa mo paccesiHuio -yactuil. [l1aHeTapHasi MOfiesib aTOMa. 2
[MToctynate! Bopa. VI3nyuenue v norJioijeHre (pOTOHOB MPH Nepexo/ie aToMa C OJHOT'O YPOBHSI SHePTryuu
Ha Apyrou. Buzbl cnektpoB. CrieKTp ypOBHeM 3Hepruu aroma BoJopo/ia. BosHoBbIe cBoMCTBa UyacTuL.
Bomnubr e bponna. KopnyckynspHo-BomHOBOM fyanu3M. CIIOHTaHHOe W BBIHYKJEHHOe W3/1y4eHHe.
Oudpakiusi 37eKTPOHOB B KpHUCTa/ylaX. YCTPOMCTBO W MpUHLMIT paboThl sasepa. TexHUueckue
YCTPOMCTBA U MpaKkTUYeCcKoe NpUMeHeHHe: CIeKTpasibHbIM aHanu3 (CIeKTPOCKOM), J1a3ep, KBaHTOBbBIN
KOMIIbIOTEP
B TOM unC/1e NPAaKTHYECKUX U J1a00PAaTOPHBIX 3aHATHIA: 1
IIpakTnuyeckoe 3ansatue 12.
HabsrojeHre TMHEHUaTOro CreKkTpa
Tema 7.3 Cojep)xaHue yuyeOHOro MaTepuasia 3
ATOMHOE sIIPO OKCIepUMeHThl, [0KasbIBalolllie C/I0XKHOCTb CTPOeHUs szapa. OTKpeITUe pajuoakKTUBHOCTU. OTIIBITHI 2
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Anbta-pacrias.  DJIeKTPOHHBIM W TIO3UTPOHHBIM  OeTa-pacmaf. ['amma-m3nyueHue.  3aKoH
pa/iM0aKTHUBHOIO pacrajia. JHeprusi CBsI3M HYK/IOHOB B sifipe. flzepHble cuibl. [ledekT Macchl siapa.
Slneprblie peakuun. lenenue v cuHTe3 sifep. SxepHsbiii peakrop. TepmosiiepHsiii cunTe3. [Ipobiemsl 1
NepCIeKTUBBI /|ePHONM SHepreTUKU. DKOJIOTMUecKue acleKThl siIepHOM SHepreTHKU. DjieMeHTapHble
yactuupl. OTKpBITHE TO3UTPOHA. MeTozAbl HabOMOAeHUs W PerucTpariuy 37eMeHTapHBIX YaCTHLI.
dyHaMeHTa/IbHble B3auMogelcTBus. EAMHCTBO (hr3nuyecKol KapTUHbI MUpa

B ToM unc/Ie NPAaKTHYeCKHUX U JIa00PaTOPHbBIX 3aHATHI:

IIpakTnueckoe 3ausaTue 13.

WccnenoBaHue TpeKOB yacTul] (110 rOTOBbIM doTorpadusim).

TexHuueckre yCTpOMCTBa M IMpakTHUeCKoe IpHMeHeHWe; [03UMeTp, Kamepa BuibcoHa, sifiepHbIi
peakTop, aToMHast boMba

Pa3gen 8. D1eMeHTBI aCTPOHOMUH U aCTPO(U3UKH

Tema 8.1
DJIeMEeHTBI
QCTPOHOMUU

1 acTpodU3UKH

CopepxaHue yueOHOro MaTepuasa:

Jrarnbl pa3BuUTUsA acTpoHOMuU. IIpuKiasHOe M MHMPOBO33peHUecKoe 3HaueHWe acCTpOHOMUU. Bup
3Be3HOr0 Heba. Co3Be3qusi, sipKve 3Be3/Ibl, I/IaHeThl, UX BUAUMOe /BKeHWe. Co/HeUHasi CUCTeMa.
[TnaHeTsl 3eMHOM Tpymnbl. [1naHeTbl-ruranThl. Masnble Tesia CosHeuHoM cucteMsl. CosHile, poTocdepa
1 atMocdepa. CosnHeyHast akTUBHOCTb. MIcTouHMK 3Hepruu CosHIa U 3Be3[. 3Be3/bl, UX OCHOBHbIE
XapakTepUCTUKW. [luarpamMma  '"CrieKTpajibHbIMA  K/IacC - CBETUMOCTh'. 3Be3fbl  TJIaBHOU
10C/IeJ0BaTe/IbHOCTH. 3aBUCUMOCTh ''Macca - CBeTUMOCTR' /ISl 3Be3/] T'JIaBHOM T10C/1e/J0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHue 3Be3/. CoBpeMeHHbIe ITpe/iCTaB/IeHUs 0 [IPOMCXOKAeHU U 3BostoLuy CostHLa U
3Be3l. JTarbl )KU3HU 3Be3. Mueunbii [1yTh - Hama ["anaktuka. CrivipanbHas CTPyKTypa I'anakTuky,
pacripefiesieHre 3Be3[, ra3a u 1nbuid. [lomoxenue u apwkenrve CosHia B ['anaktuke. TUIIbI rajlakTHK.
[Tnockasi u cepuueckasi mojcicTeMbl ['anakTuku. PasiioranakTHKy 1 KBa3aphbl. UepHble JbIPHI B siipax
ranaktuk. BcenenHas. Pacmmipenue BcenenHoil. 3akoH Xa06ma. Pa3beranue ramaktuk. Teopwus
Bosbiioro B3peiBa. PenukroBoe u3nmyueHue. MaciuTabHasi cTpykTypa BceneHHol. MeTaranakTyka.
HepelieHHbIe Po6/ieMbl aCTPOHOMUM

w

B ToM uKC/Ie MPAaKTHYECKUX U JIa00PaTOPHBIX 3aHSATHIL:

JTaGopaTopHbIe 3aHATHS

JlabopatopHasi pabora 13. HabmoieHusi HeBOOPYKeHHBIM T71a30M C HUCIIO/Ib30BaHHUEM KOMITBFOTEPHBIX
TIPU/IOXKEHUH JIJIs1 OTIPe/le/IeHUsT TIOJIOXKeHHsI HebeCHBIX 0OBEKTOB Ha KOHKPETHYIO [laTy: OCHOBHBIE
co3Be3usi CeBepHOro MOTyLIapysi U IPKUe 3Be3/ibl

OK 01
OK 02
OK 03
OK 05
OK 07

[IpoMe)XyTouHasA aTTecTalus 3a4eT C OLeHKON

Bcero:

112
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3.  YcioBusA peanu3aijuy MPporpaMMsl 001eo0pa3oBaTe/IbHOTO MpeAMeTa

3.1 TpeGoBaHMsAA K MHHHMA/JILHOMY MaTepHATbHO-TEXHHUECKOMY
o0ecreueHU o

B coorBerctBun ¢ TpeboBanusmu PI'OC COO K MaTepuaibHO-

TeXHUUECKOMY o0ecrieueHHIo yueOHOro Tpoijecca 6a30BbIi YPOBEHb Kypca GU3HUKU
Ha ypOBHe cpeHero obiriero o6pa3oBaHus AO/DKeH U3yUyaThCs B yC/IOBUSX KaOWHeTa
GU3MKU WM B YCJIOBUSIX MHTErPUPOBAaHHOIO KabuHeTa MpeMeTOB eCTeCTBEHHO-
Hay4yHOTO IWK/a. B kKabuHeTe HDU3MKHU JO/DKHO OBITH HeOOXOAMMOe 1abopaTopHoe
obopy/ioBaHWe /i BBIOJHEHUs yKa3aHHBIX B TporpamMme T0  (HU3MKe
MpakTUUeCKUx paboT W JeMOHCTpalyoHHoe obopyAoBaHMe. [leMOHCTpal[MOHHOe
obopyoBaHre (GopMHpyeTcss B COOTBETCTBHUM C TPHUHIJUIIOM MHWHUMA/ILHOM
JOCTaTOYHOCTA U obecrieuriBaeT MOCTAaHOBKY TepeUMC/IeHHBIX B TIpOrpamme TI0
GbH3MKe KIFOUEeBBIX J€MOHCTPAM /I WCC/Ie[0BaHUS HM3yUaeMbIX SIBJIEHUN WU
TIPOI[ECCOB, SMITMPUUECKUX W (yHAaMeHTa/bHBIX 3aKOHOB, WX TEXHUUECKUX
npuMeHeHuH. JlabopaTopHoe o0opymoBaHue [ijis1 1a00paTOPHBIX M MPAKTHUECKUX
paboT dopmupyeTcsi B BHAEe TeMAaTUUECKHX KOMIUIEKTOB M 00ecrieurBaeTcsl B
pacuéTe OAHOTO KOMIUIEKTa Ha /IBYX oOyuarommxcsi. TeMaThueckKue KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHbI HAa KOMIIJIEKCHOM
WCTIO/Tb30BaHWM aHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTEeM B BU/le 1M POBLIX TabopaTopuii.
O6opyoBaHue yuebHOro KabuHera:
- TI0Ca/I0UHbIe MeCTa T10 KOJTMUeCTBY 00yUaroIxcs;
- pabouee MecTO TIperofiaBaTe/is;
- KOMITJIEKT YueOHO-HarIsIHbIX TTI0COOMIA;
- KOMITJIEKT 3/IeKTPOHHBIX BH/IeOMaTepHUasioB;
- 33/laHus A1J1s1 TIPOBEPOYHBIX paborT;
- ipohecCcrOHa/ILHO OPUEHTHPOBAHHBIE 3a/IaHUS;
- MaTepuasbl K3aMeHa.
TexHUUueCKHe cpeficTBa 00yUeHMS:

- HepCOHaJ'IbeII‘/JI KOMIIBHOTEP C JIMLI€EH3MOHHBIM IMIPOT'PAMMHBIM O6€CH€LI€HI/IEM;
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- TIPOEKTOP C IKPaHOM.
- 3ambl  (O6ubnMMOTeKa, UWTaNbHBIM 3a7l C BLIXOJOM B HWHGMOPMAILMOHHO-
Te/IleKOMMYHUKAI[MOHHYIO0 CceTh VIHTepHeT)

[TpuMepHBIii TIepeueHb eMOHCTPAL[MOHHOTO U JlabopaTopHOTro 000pyA0BaHUS:

1. [udposast nabopaTopusi 1o GusMKe /s TIperno/jaBaTe/is;
2 [{udposast maboparopus 110 GpusrKe A1t 00yUarOIIerocs;
3 Becobl TexHHUecKue ¢ pa3HOBeCaMy;

4, KowmriniekT A1t 1abopaTopHOro rMpakTUKyMa 10 OMNTUKE;

5 KomMruiekT 151 1ab0paTOpHOro MpakKTUKyMa 10 MeXaHHKe;

6. KomriekT 7151 labopaTopHOTo TpakTUKyMa 0 MOJIeKyJ/IsipHoOM (ur3uKe

U TepMOIUHAMUKH;,

7. KomriiekT ajis ylabopaTOpHOTO TMpaKTHKyMa I10 3/1eKTPUYecTBY (C
reHepaToOpoOM);
8. KomruiekT f/ii u3yueHWs] BO30OHOB/SIEMBIX HCTOUYHHUKOB SHEPTUH

(comHeyHOM, BETPOBOI 3HEpPruM, OMO-, MeXaHUYeCKOH U TepMO3/1eKTPUUeCKOU

FEIEIKA);
9. AwmrniepMeTp 1abopaTopHBIii;
10. BonbT™MeTp /1abopaTOpHBI;
11. KonopumeTp c HabopoM KalopuMeTpPUUeCKUX TeJT;
12. TepmomeTp 1ab0paToOpHBIii;
13. KomruyiekT [jis  u3yueHWs] OCHOB MEXaHUKW, TTHeBMAaTHKU U

BO300HOB/IIEMBIX UCTOUHHUKOB SHepIruu,

14. bapomeTtp-anepouy;

15. bJsiok nuTaHus peryivpyeMsbli;

16. Beb6-kamepa Ha TIOJJBHKHOM IIITaTHBE;

17. Buzeokamepa y1st paboThl € ONITUUECKUMH MPUOOpaMu;
18. ['eHepaTop 3BYKOBOW;

19. ['urpomeTp (CUXpoMeTp);

20. ['py3 HabOpHBIA;
21. vHamMmoMeTp 1eMOHCTPALOHHBIN;
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22. KommniekT rocyibl eMOHCTPalMOHHOM C TIPHUHA/IIEXKHOCTSIMU;

23. MaHoMeTp »KUJKOCTHOW [IeMOHCTPAlIMOHHBIN;

24. MeTp 1leMOHCTPaLMOHHBIN;

25. MUKpPOCKOM AeMOHCTPALIOHHBIM;

26. Hacoc BakyymHbIii KomoBCKoOTrO;

27. CTOJIMK O beMHbIM;

28. [[ITaTuB JeMOHCTpALIMOHHbIN (PU3NUECKUL;

29. OJIeKTPOIIUTKA;

30. Habop leMOHCTpaI[MOHHBIM 110 MeXaHUUeCKUM SIBJIEHUSIM;
31. Habop semMoHCTpaI[OHHBIN 110 AMHAMUKE BpaIljaTe/IbHOTO JBKEHHS;
32. Habop leMOHCTpaIjMOHHBIH 110 MeXaHUYeCKUM K0oJie0aHUsIM;
33. Habop /leMOHCTpaIjMOHHBIN BO/THOBBIX SIBJIEHUM;

34. Begepko Apxumesa;

35. MasaTHuk MakcBesa;

36. Habop Ten paBHOTrO 06BEMA;

37. Habop Ten paBHOM Macchi;

38. [Tpubop A1 AeMoHCTpaLU aTMOC(epHOTO /1aB/IeHNS;
39. [Tpu3ma, HaK/IOHSAOLL[AsACA C OTBECOM;

40. Pbluar 1eMOHCTpAaLMOHHBIY;

41. Cocyasl coobiiaroiiyecs;

42, CrakaH OTJIMBHOM JIeMOHCTPAIJOHHbIM;
43. Tpy0Oka HeroToHa;

44, [Tap IMTackass;

45. Habop /1eMOHCTpPAl[MOHHBINA TI0 MOJIEKY/ISPHON (U3MKe U TeTIOBbIM
SIBJICHUSIM;

46. Habop sieMoHCTpal[iOHHBIM 110 Ta30BLIM 3aKOHAM;

47. Habop kanuinsipos;

48. Tpy0OKa A5 IeMOHCTPAIJH KOHBEKIUH B >KUIKOCTH;

49. LInnuHApe! CBUHIOBLIE CO CTPYIOM;

50. [ITap ¢ KobLOM;
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51.
52.
53.
54.
55.

BBICOKOBOJIBTHBIM UCTOUHUK;
I'enepaTtop BaH-zne-I"paada;
[o3umertp;

KamepToHbI Ha pe30HaHCHBIX AIIUKAX;

KomrisiekT T1puOOpOB W TPUHAJIEXHOCTeNH /s /IeMOHCTpaIjuu

CBOICTB 3JIEKTPOMAIrHUTHBIX BOJIH;

56.

KomrmiiekT mpubopoB [jis W3ydeHUs TIPUHLIUIIOB pajiyoripremMa

W pajioriepesiauy;

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

Kowmruiekt ripoBo/oB;

Maraut a1yroobpasHbiii;

MarHut rnos0CoBoU 1eMOHCTPALIMOHHbIN;

MaiiivHa 3/1eKTpodopHasi;

MasTHUK 3/1eKTpPOCTaThueCKUH;

Habop 1o u3yueHHt0 MarHUTHOTO TIOJIST 3eMJIH;

Habop leMOHCTpaIjMOHHBIN 110 MarHUTHOMY TIOJTHO KOJIbLIEBBIX TOKOB,
Habop /leMOHCTpaIMOHHBIH T10 TOTYTTPOBOAHUKAM;
Habop leMOHCTpaI[MOHHBIH 110 TIOCTOSTHHOMY TOKY;
Habop leMOHCTpaIMOHHBIM 110 3/IeKTPUUeCKOMY TOKY B BaKyyMe;
Habop leMOHCTpaIMOHHBIH T10 3/IeKTPOUHAMUKE;
Habop /151 ;eMOHCTpaljii MarHUTHBIX TTOJIe;

Habop /151 ;leMoHCTpaluM 3/1eKTPUUeCKUX T10J1el;
TpaHchopmarop yueOHBI;

ITanouka cTek/siHHas;

ITasiouka 500HUTOBAS;

[TpuGop JleHia;

CTpesiKu MarHUTHbIE Ha IITAaTUBAX;

CynTaH 3/1eKTpoCTaTUueCKHi;

[IITaTuBBI U30/IUPYIOLLIHE;

ONeKTPOMarHuT pa300opHbIi;

Habop leMOHCTpaI[MOHHBIN 110 TeOMEeTPUUeCKOU OTITHKE;
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79. Habop leMOHCTpaI[MOHHBIM 110 BOJTHOBOM OIITHKE;

80. CI1eKTpOCKOIT ABYXTPYOHBI;

81. Habop crniekTpanbHbIX TPYOOK C NCTOYHUKOM TIUTAHUS;

82. YcraHoBKa A1 u3yuenus GporoaddekTa;

83. Habop leMOHCTpalMOHHBIN 110 MOCTOSTHHOT O [1/1aHKa;

84. KomriiekT HaryissgHbIX 0CoOuid 1J1si TOCTOSIHHOTO MCTIO/Ib30BaHus;
85. KomriiekT ropTpeToB i odopmiieHHsT KabWHeTa;

86. KoMmri1eKT 1eMOHCTPAIl[MOHHBIX YUeOHBIX Tab/IuII.

[TprMepHbIi TIepeveHb 1eMOHCTPALIMOHHOTO 1 1abopaTopHOro 000py/[0BaHMS
HOCHUT peKOMEeH/IaTe/TbHbIN XapaKTep.

ITpu Ha/munK HeoOXoAUMOT0 000pYyI0BaHUS 3aHATHS 110 (hH3UKe B HEKOTOPBIX
C/lydasix MOTYT TIPOBOJUTBCS B UMEROIUXCA B 00pa30BaTe/IbHOW OpraHu3al[uu
MacCTepCKHUX WX 1ab0opaTopusix.

3.2 UadopmanmoHHOe obecreueHne 00ydeHUsI

[ns  peanu3anui  TporpamMMbl  TipeaMmetra  OuMOMMOTeuHbId  (DOH/
oOpa3oBare/ibHOM OpraHu3alliyd UMeeT TieuaTHbIe W/WIH 3JIEKTPOHHbIE YUeOHUKH U
pa3paboTaHHbIE B KOMIIJIEKTe C HHMH YyueOHbIe I10cobus (Tpy HaIWUWN),
JOMyI[eHHbIe K WCIIO/Ib30BaHUIO TIPY peasn3aluyd 00pa3oBaTebHBIX TPOrpaMM
cpefHero TpodeccroHaLHOTO 00pa30oBaHUs, peaM3yeMbIx Ha 6a3e OCHOBHOIO
ob11iero obpa3oBaHusl.

[Tpy peanu3ali ITPOrPaMMBI rpegMeTa BO3MOXKHO —HCITOJ/Ib30BaHHe
3/IEKTPOHHBIX 00pa30BaTebHBIX PECYPCOB, JOMYIIIeHHBIX K WCITOb30BAaHUIO TIPU

peas3aru oOpa3oBaTeIbHBIX ITPOrPAMM CpeHero 0biijero oopa3oBaHUs.
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4. KoHTpPo/iIb W OLeHKa pe3y/JbTaTOB OCBOeHHHA 001eo0pa3oBaTe/IbHOTO

npegMeTa

KOHTpOJ’Ib H OLOEHKa pe3y/JbTdTOB OCBOE€HHA 06H.[€O6pa3OBaTEJ'IBH01"O

ripeiMeTa PacKpbIBAOTCS uepe3 AUCLIUIIMHADHbIE pe3y/bTaThbl, HarlpaB/ieHHbIe Ha

dbopmupoBaHue 0611[1X ¥ MpodecCroHaMbHBIX KOMITeTEHI[UH 110 pa3jiesiaM U TeMaM

CoJiep>KaHus y‘—IGGHOl"O MaTepHaJjid.

Ko u HaumeHOBaHMe
(hopMupyemMBbIX KOMITETEeHITHI

Pazpgen/Tema

Tyn oLeHOYHBbIX
MepOonpHusITHH

OK 01. Beibupats criocobsI perieHus]
3ajjau ripoeccroHaNTbHOM
nesTeTbHOCTH TIPUMEHHUTETHHO
K Pa3/IMYHbIM KOHTEKCTaM

Pa3zpen 2. Temsr 2.1., 2.2., 2.3.
Pasnen 3. Temnl 3.1., 3.2., 3.3.

Pasnen 4. Temn1 4.1., 4.2., 4.3

Pasnen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Paspen 7. Temur 7.1, 7.2, 7.3
Paznen 8 Tema 8.1

ITo/c

OK 02. Vcrionb30BaTb COBPEMEHHbIE
Cpe/JCTBa MOMCKa, aHa/IK3a

Y MHTepIipeTalyy nHGopMaLuu
v  uHGOpMaLMOHHbIE  TEXHOJIOTUU
nJist BBITIOJTHEHUST 3a/a4
rpodeccroHaTLHOM J1esiTeIbHOCTU

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

Paznen 4. Temn1 4.1.,4.2., 4.3

Pa3zpen 5. Temsr 5.1., 5.2., 5.3.

Pazpgen 6. Tema 6.1
Pazpgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8.

ITo/c

OK 03. [TnanupoBars,
M peaM30BbIBaTh  COOCTBEHHOE
npodeccoHaibHOE U JIMUHOCTHOE
pasBUTHe,  NpeJIIPUHUMATEe/IbCKYIO

Pasnen 1. Tema 1.1

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

Pasnen 4. Temn1 4.1.,4.2., 4.3
Paznen 8 Tema 8.1

B3alMO/IeMICTBOBAaTh U
B KOJIJIEKTHBE U KOMaH/jie

paboTaTh|

mesiTe TbHOCTh ITo/c

B rpodeccroHaibHOM cdepe,

MCTI0/Tb30BaTh 3HaHUS

Mo TMpaBoBOM W (PUHAHCOBOU

rPaMOTHOCTH B Pa3/IMYHBIX

PKI3HEHHBIX CUTYaL[USX

OK 04. ObdekTuBHO Pasnen 2. Tembi 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. Temnr 5.1., 5.2., 5.3.

Paspen 6 Tema 6.1
Paznen 7. Temn1 7.1, 7.2, 7.3
ITo/c

OK 05. OcyuwecTBiiaTb yCTHYIO

144 IMMCbMEHHYIO KOMMYHHKALIUIO

Pa3pen 1.

Pasnen 2. Temnr 2.1., 2.2., 2.3.

YCTHBIU OIpPOC;
(bpoHTaJILHBIN OIPOC;
HabojeHne

3a BBITIOJTHEHUEM
nabopaTopHBIX paboT;
MpakTHUeckre paboThI
(pemenue
KaueCTBEHHBIX

Y pacyeTHBIX 3a/jay);
TeCTUPOBaHMUE;
pellieHue Kelic-3a/1ay;
BBITIOJIHEHWE 33 aHU
IIPOMEXXYTOYHON
aTTecTalyu
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Ha rocy/lapCTBeHHOM SI3BbIKE
Poccutickori ®epepaliui C y4eToMm
ocobeHHOCTeM COL[MA/IbHOTQ
1 KyJIbTYyPHOTO KOHTEKCTa

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

Pasnen 4. Temn1 4.1.,4.2., 4.3

Pa3zpen 5. Temsr 5.1., 5.2., 5.3.

Pa3pgen 6. Tema 6.1

Pazpgen 7. Temn1 7.1, 7.2, 7.3
Pa3gen 8 Tema 8.1

ITo/c

OK 07. CopelicTBOBaTb COXpaHEHUH)

OKpPY’Karolen cpefibl,
pecypcocbepekeHuto, TIPUMEHSITh
3HaHUs 00 W3MEHeHWM K/MMaTa,
MPUHLUTIBI Oepe>K/TUBOTO
MPOU3BO/ICTRBA, 3¢ peKTUBHO

nelicTBOBaTh B ype3BbIYalHbIX|
CUTyaLUsix

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

Pasnen 4. Temn1 4.1.,4.2., 4.3

Pasnen 5. Temnr 5.1., 5.2., 5.3.

Paznen 7. Temn1 7.1, 7.2, 7.3
Pazpen 8 Tema 8.1
ITo/c
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