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[Iporpamma pa3paboTaHa Ha OCHOBE

[Tpukaza MunucrepcrBa npocsenieHus: Poccun ot 20 mapra 2024 1. Ne 176 «O06 yTBepKIeHUN
denepanbHOrO0 TOCYJAPCTBEHHOIO OOpPa30BAaTEIbHOTO CTaHAApTa CpelHero mnpodecCHOHATIBLHOTO
obpazoBanus no cnenuanbHocTy 23.02.01 Opranu3zamys nepeBo30K U yIpaBiieHUe Ha TpaHcrnopTe (1o
BUIAM)».

[Tpukasa MunucrepcrBa oOpa3oBaHUs u HAyKH Poccuiickoit ®denepaunn
or 17 mas 2012 No 413 «OO6 yrBepkaeHuu (eaepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHIapTa cpenHero odmero oopasoanus» (¢ usmenenusmu ot 01 despanst 2024 r. Ne 62);

[Ipukaza MunucrepctBa mnpocBemeHuss PO ot 18 mas 2023 r. Ne371 «O06 yrBepKaeHUU
benepanbHON 00pazoBaTEIHLHON MPOTrPAMMBI CPEAHETO OOIIET0 00Pa30BaAHUI;

B COOTBETCTBUH C:

@OenepanbHoii pabouelr mporpammbl COO mo ywyeOHOMYy mnpenmery «®Dusmkay (6a30BbIi
YPOBEHB);

NpUMEpHO pabodell mTporpaMMbl  00MIE00pa3OBATENbHON JUCHUIUIMHBL «DHU3UKa» IS
npodeccnoHanbHbIX 00pa30BaTEeNbHBIX Opranu3anuii, yreepxkaenHoit ®I'bOY IO HPIIO ot
30.11.2022 r., paspaboranHoi st cnenuansHoctd CIIO 23.02.01 Opranusanust NepeBO30K U
yIpaBlieHHE Ha TpaHcnopTe (M0 BUIaM);

PekomeHmanusiMu 10 peanu3aliil CpeaHEero o0Iero oOpa3oBaHHS B Ipelenax OCBOCHHS
o0pa3oBaTenpHON IporpaMMbl CpefHero mnpodeccruoHanbHOro 0bpazoBanus (mucekMo Jlemapramenra
rOCYJapCTBEHHON TONMMTUKM B  chepe cpeaHero  mpodecCHOHANBHOTO  O0pa3oBaHHUA U
npodeccroHaabHOro 00y4yenuss Munmnpocsemienus Poccuun ot 01.03.2023 Ne05-592).

Opranmsanus - paspaboruuk: BIIOY OO «OpnoBckuili TEXHHKYM NIyTeil cooOmieHuss nmenn B.A.
JlanmoukuHa»

Pa3zpaboTrunku:

Tepnosbix H.U., metoguct BIIOY OO «OproBckuil TeXHUKyM IyTell cooOuieHus nMeHu B.A.
JlamoukuHa;

TonkaueBa O.M., npenogasarens ¢uszuku BIIOY OO «OpnoBckuil TeXHHKYM HyTed COOOIIEHHS
umenu B.A. JlanoukuHay

BenenukroBa JI.A., npenonaBatens ¢puzuku BIIOY OO «OpnoBckuilt TeXHUKYM IyTeil cooOieHus
umenu B.A. Jlanoukuna»

PaCCMOTpeHO, 01106pCHO A PEKOMEHJIOBAaHO K MNPHMCHCHHIO Ha 3aCCJlaHuHU l'IpCIIMCTHO-I.lPIKIIOBOﬁ

KOMHCCHH 00111e00pa30BaTeIbHBIX JHCIHUILIHH.
ITpotoxon Ne 44 ot « A& » _sOK L2024 .

IIposepeno: | COI'JTACOBAHO:
Metomguct OY LR AN 3ame PHTENb IMPEKTOPa
Tepnoseix H. U. é;& \ #ﬁono@ea A.B.
' 4 " 3as. otzenom OI1

. — HWBanosa E. JI.
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COJAEPXAHUE

OO6miast xapakTepucThka pabodeil MporpaMMbl 00IEe00pa30BaTEIbHON JUCITUTIIMHBI
«Duznka

CTpyKTypa U cojpepkanue 001meoopa3oBaTeIbHON TUCIIUTIITHHBI

YcnoBus peanu3anuy IporpaMMel 0011e00pa3oBaTeIbHON TUCITUTUIMHE

KoHTposb 1 o1ieHKa pe3yabTaTOB OCBOCHHUS 00IIe00pa30BaTEIbHON TUCITUILTHHBI



1. O6mas xapakTepucTuKa padoueii mporpaMMbl 00111e00pa30BaTeJIbHOM U CIUIIIUHBI
«Du3zuKa»

1.1. MecTo AMCUMILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOI MPOrpaMMbl

ObmeoOpa3oBatenbHas — gucnumimHa — «Pusnukay»  ABIsSETCs  00sS3aTelNbHOM  YacThIO
obmieoOpazoBarenpbHOro Iukia odpazoBarenbHoi mporpammbl CIIO B coorBerctBum ¢ PI'OC mo
npodeccun 23.02.01 Opranusanus nepeBo3oK M ylpapjeHue HA TPAHCIOPTe.

1.2. Heau 1 miiaHupyemMblie pe3yJabTaTbl OCBOCHUS IUCHUILINHBI:

1.2.1. leau AucHUNJIMHbI:

Copepxanue mporpammbl 001eoOpa3zoBaTesibHON  AucHMIUIUHBL Du3nMka HampaBieHO Ha
JOCTUKEHHE CIIETYIOIIMNX LIENEH:

® ¢dopMupoBaHue y OOYYarOIIMXCS YBEPEHHOCTH B LEHHOCTH 0Opa3oBaHUs, 3HAYUMOCTH
(bu3NYeCKUX 3HAHUI JUII COBPEMEHHOTO KBATH(DUITMPOBAHHOTO CIICIIATINCTA TP OCYILIECTBICHUH €T0
npodeccnoHaNbHOMI eATEIbHOCTH;

® OBjajgeHHE Crneuu(puIeckoll cucTeMoil (U3MYeCKMX TOHSATHH, TEPMHHOJIOTHEH U
CHMBOJIMKOM;

® OCBOCHHUE OCHOBHBIX (DH3MYECKHUX TCOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBIAJICHHE OCHOBHBIMH METOJAMU HAy4YHOTO T[IO3HAHUS MPUPOJIbI, HCIOIb3YEMbIMU B
¢dusuke (HaOJIIOICHUE, ONTMCAHUE, U3MEPEHUE, BRIABIKCHHUE TUIIOTE3, TPOBEJCHIE IKCIICPUMCHTA);

® OBJAICHUC YMCHHUSIMHU 06pa6aTLIBaTL JaHHBIC OSKCIICPUMCHTA, O00BACHATH IMMOJIYYCHHBIC
pE3yiabTaThl, YCTAaHABJIMBATbL 3aBHCHUMOCTH MCKAY (1)I/IBI/II-IGCKI/IMI/I BCIIMYMHAMH B Ha6JIIOIIaCMOM
SABJICHHMH, ACT1aTh BBIBOJBI,

® (opmupoBaHHe YMEHHUS peniaTh GU3NYECKUE 3a1a4l pa3HbIX YPOBHEU CIIOKHOCTH;

® pa3BUTHUE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
mpouecce MNpUOOpeTeHHs] 3HAHUM C HCIOJIb30BAHMEM pPa3jMYHbIX HCTOYHUKOB HHGpOpManuu u
COBPEMEHHBIX HMH(QOPMALMOHHBIX TEXHOJOTMH; yMeHUH (GopMylIMpoBaTh U  OOOCHOBBLIBATH
COOCTBEHHYIO TMO3MIMIO O OTHOLIEHUIO K (Qu3M4eckod HMH(OpMalMM, IMOTYy4aeMON U3 pa3HbIX
HCTOYHUKOB;

® BOCNHTaHUE YYBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOEHHUSI 0011€00pa30BATENbHOM TUCHHUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHue aucuuIUIMHa wuMeeT npu ¢opmupoBanun u passutun OK wu IIK:
muaHOoCTHBIX (JIP), MetanpenmeTHsix (MP) 1 mpeameTHbIX pe3ynbraTtoB 6a3oBoro yposas (I1P6).

Koani Pe3yabTaThbl 0CBOCHUS IMCHUTIIUHBI
pe3yibTa
TOB
Bri6upats croco0sl perieHus 3a1ad npoecCHOHATBHON JAesITeNbHOCTH MPUMEHUTENHHO K
OK 01 Pa3TUYHBIM KOHTEKCTaM;
Hcnonk30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAIHM3a U HHTEPIPETAUN HHPOPMAIIH U
OK 02 nH(pOpPMaAIMOHHBIE TEXHOJIOTHH JIJIsI BHITIOJIHEHHS 3a71a4 MPOGECCHOHATBHOM IEATeThHOCTH;
[InanupoBaTh U peaM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE U JTUMYHOCTHOE Pa3BUTHE,
OK 03 MpeINPUHIMATEIBCKYIO AEITeTbHOCTh B MPOoQecCHOHAIBHON cdepe, UCTOIb30BaTh 3HAHUS
1o (MHAHCOBOM rPAaMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX CUTYallUsX;
OK 04 OddexTuBHO B3aUMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IC,

[Tonp3oBaTbest MpoecCHOHANBHOM JOKYMEHTAIMEe Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
OK 09 A3BIKAX.




JIPB 1.7.

[Tonumaromuii npodeccuoHanbHOE 3HAUYEHUE OTpaciu, MpoecCUn/CHennarbHOCTH s
COIMATIbHO-9KOHOMUYECKOTO ¥ HAYYHO-TEXHOJIOTHYECKOTO PAa3BUTHS CTPAHHI.

JIPB 2.5.

OCO3HaHHO TIPOSIBIISIONINI HEPABHOIYITHOE OTHOIICHHUE K BBIOPAaHHON MpodeccHoHaIbHOM
JeSITEIbHOCTH, TOCTOSHHO COBEPIICHCTBYETCS, MPO(ECCHOHAIBHO pacTeT, IMPOCIABIIL
CBOIO NP0 ECCHIO/CIIEITUATBLHOCTD.

JIP 6.3.

Belpakaromnyii  OCO3HAHHYI0  TOTOBHOCTh K  HENPEPHIBHOMY  OOpa30BaHHIO |
camMo00pa3oBaHuIo B BEIOpaHHOM cepe mpodeccroHaabHON ASSITENLHOCTH.

JIP 6.6.

Oo6nanarommii cOpMUPOBAHHBIMY MTPEJICTABICHUSMH O 3HAYCHUH W [ICHHOCTH BBIOpaHHOM
npodeccuu, MPOSIBISIFONINNA YBaXKEHHUE K CBOCH Mpodeccuu U CBoeMy podhecCHOHATLHOMY
COOOINECTBY, TMOJICPKUBAIOIINI TO3UTHBHBIA 00pa3 M NPECTHX CBOCH mpodeccHu B
00IIeCTBE.

JIPB 6.8.

['oTOBBIN K OCBOSHUIO HOBBIX KOMIETEHITUI B TPO(EeCCHOHATLHON OTpaCIIHy.

JIP 7.2.

Belpaxkatonuii  nesteabHOe  HENpUATHE  JOEHCTBUHM, MNPUHOCIIIUX Bpeld IMPHUPOJE,
COJICUCTBYIOIIMI COXPAHEHUIO U 3AILUTE OKPYKAIOIIEH CPEbl.

JIP 7.3.

[Tpumenstomumii 3HaHUS U3 001Ie00PA30BATENBHBIX U MPOGECCHOHATBHBIX JTUCIUILINH IS
pPa3yMHOTro, OEpeKJIMBOTO MPOM3BOACTBA M INPHPOAONOIB30BaHUS, PECYpCOCOEpPEeKEeHUsT B
OBITY, B TPO(hEeCCHOHAIBHOMN Cpefie, 00IIECTBEHHOM IMPOCTPAHCTBE.

JIPB 7.5.

OTBETCTBEHHO MOAXOIAIIMN K PAaLMOHAIbHOMY IMOTPEOJIEHHUIO 3HEPIuH, BOJBI U JAPYIHX
IPUPOIHBIX PECYPCOB B )KU3HH B paMKax 00ydeHUs U MPOPEeCCHOHATBLHOMN e TeTbHOCTH;

JIPB 7.6.

[Tonumaromuii OCHOBBI 3KOJOTMYECKOW KYyJIbTYphl B IMpO(ecCHOHATBbHOM AEsITeNbHOCTH,
o0ecreynBaroIieil OTBETCTBEHHOE OTHOILEHHE K OKPY)KAoLled COLUalIbHO-IIPUPOTHOMH,
IIPOU3BOJCTBEHHOU CPEliE U 340POBbIO;

JIP 8.1.

JlesaTenbHO BBIpAXKAOLIMIl MO3HABATENbHbIE MHTEPECHl B Pa3HbIX MPEIMETHBIX 00JacTiX C
y4€TOM CBOUX MHTEPECOB, CIOCOOHOCTEH, JOCTHUKEHWIl, BBIOPAHHOTO HaIPaBJICHUS
npo¢ecCHOHATIBHOI0 00pa30BaHMs U MOATOTOBKHU.

JIP 8.2.

OOnanmaromuii MpeACTaBICHUEM O COBPEMEHHON HAyYHOH KapTHHE MHpa, JOCTHKEHHSIX
HayKd W TEXHUKH, apryMEHTHPOBAHHO BBIPAXKAIOIIMH NOHMMAaHME 3HAYEHUS HAyKH H
TEXHOJIOTHH JIIsl pa3BUTHS POCCUMCKOro o0IIecTBa M 00ecnedeHus ero 6e30MacHOCTH.

JIP 8.3.

JIEMOHCTpUPYIOIINK HAaBBIKM KPUTHYECKOI'O MBIIUIEHUS, ONPEIEIECHUs JOCTOBEPHOCTH
Hay4yHOW MH(}OpMaLuY, B TOM 4YHcie B chepe NpodhecCHOHATBEHON e TEIbHOCTH.

JIP 8.4.

YMmeroumii  BeIOMpaTh CHOCOOBI penieHus 3aAad  NpoecCHOHAIbHOW JesITeNbHOCTH
IIPUMEHHUTEIBHO K Pa3IMUHBIM KOHTEKCTAM.

JIP 8.5.

Hcnonp3yronuii COBpeMEHHbIE Cpe/ICTBA MOKCKA, aHalIM3a U MHTEpIpeTaluu UHpopmaluu,
UH(POPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHHS 3a/1a4 TPO(pECCHOHATBLHOM 1A TEIbHOCTH.

JIP 8.6.

PazBuBaronuii 1 mpUMEHSIOMNWNA HAaBBIKM HAOJIOJEHUS, HAKOIJICHHUS M CHCTEMAaTHU3aLUU
($akTOB, OCMBICIICHHS OIBITA B €CTECTBEHHOHAYYHON M I'yMaHUTapHON OO0JIaCTSAX MO3HAHUS,
UCCIIEIOBATEIbCKON U MPO(EeCCHOHAIBHON JesITeTbHOCTH.

JIPB 8.7.

O6J'I&)I3IOHIHI>1 OIIBITOM yqaCTI/IH B Hay'—IHI)IX, Hay‘-IHO-I/ICCJ'IeJIOBaTe.]'II)CKI/IX HpOQKTaX,
MEPONPHUITHIX, KOHKypcax B paMKaxX MpodeccCHOHATBLHON HaIMpaBIeHHOCTH Mpodeccuun
/crenanbHOCTH.

JIPB 8.9.

[TposiBnsromUil CO3HATENFHOE OTHOIIEHHE K HENPEpHIBHOMY OOpa30BaHMIO KaK YCIOBHIO
yCIeHOM npodeccroHalbHON U 001IeCTBEHHON AeSITENbHOCTH.

MP 01

ba3oBrle mornueckme AeMCTBHUS:

BBISIBJISITH W XAapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEeMATHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXKAY TOHATHAMH, (HOPMYIUPOBATH OMPENCICHUS TOHSATHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIMU, OCHOBAHUS I 000OIIECHUS |
CpaBHEHHUS, KPUTEPUH TMPOBOJAMMOrO aHajgW3a, BOCIHPUHUMATH, (OPMYJIHPOBATH U
peoOpa3oOBEIBATh CYXKACHHS: YTBEPAUTEIbHBIC U OTPUIATENIbHBIC, SAUHIUYHBIC, YACTHBIC U
o0mue, YCIOBHBIC;, BBISBIATH MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U
MPOTUBOpEUMs B (paKTaxX, NAaHHBIX, HAOOIEHUSX M YTBEPIKICHUSAX, IPEUIaraTh KPUTEPUU




JUIsL BBISBIICHUSI 3aKOHOMEPHOCTEH M IPOTHUBOPEUMIA; A€IaTh BBIBOJBI C HCIIOIb30BAHHEM
3aKOHOB JIOTMKH, JEIyKTHBHBIX M HMHIYKTUBHBIX YMO3aKJIIOYEHUH, yMO3aKIKOYEHUIl IO
AQHAJIOTUM; IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIACHUM
(mpsiMble W OT HPOTHBHOIO), BBICTpAaUBaTh AapryMEHTALMIO, IPUBOAMTH IMPUMEPHl U
KOHTPIPUMEPBI, 00OOCHOBHIBATh COOCTBEHHBIE CYKJIEHHUS W BBIBOJBI, BBIOMPATh CIIOCOO
peuieHus y4yeOHOM 3ajaud (CpaBHUBAaThb HECKOJBKO BAPHMAHTOB pPELICHMs, BBIOMPAThH
HauOoJ1ee MOAXOAAIMUN C YUETOM CAaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

MP 02

ba3oBble nccnenoBaTenbCKue A1eUCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS, (OpPMYIHpPOBATH
BONPOCHI, (PUKCUpYIOIIHE MpPOTHBOpeuHe, MpoljaeMy, YCTaHABIMBAaTh MCKOMOE U JIaHHOE,
dbopMUpOBaTh THIMOTE3y, apryMEHTHPOBATh CBOK IMO3UIIMIO, MHEHHUE; IPOBOJIUTH
CaMOCTOSITENIbHO ~ CIUIAHUPOBAaHHBIA OKCHEPUMEHT, HCCIIEOBAaHUE [0 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHUS, IPOILIECCa, BBISIBICHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SBICHUSMH, MPOIIECCAMU; CAMOCTOATEIHHO (hOPMYIUPOBATH 0000IIECHUS
W BBIBOABI IO pe3yJabTaTaM MPOBEAEHHOTO HAOMIONCHUs, HCCIEIOBaHUs, OIICHUBATH
JIOCTOBEPHOCTh IOJIYYEHHBIX pPe3y/IbTaTOB, BBIBOJAOB M 0000IEHUI; MNPOTHO3UPOBATH
BO3MOJKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATHh MPEIIOJIOXKEHUS O €r0 Pa3BUTHH B
HOBBIX YCJIIOBHUSIX

MP 03

Pa6ora ¢ napopmarueit:

BBIABJIATh NePUIUTHI HHOOPMAILIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA HA BOIPOC H IS
PCIICHUA 3aJda4iu, BI)I6I/IpaTI) I/IH(bOpMaIII/IIO u3 HCTOYHHMKOB Ppa3jM4YHbBIX THUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIMIO Pa3IMIHBIX BUIOB
1 (GOopM TPEICTABICHUS; CTPYKTYPUPOBATH MH(POPMAIIUIO, MPEACTABIATh €€ B PA3IMUHBIX
dopMax, WUIIOCTPUPOBaTh TpadUUECKH; OLEHUBATh HAASIKHOCTh HHMDOPMALUK IO
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSITENILHO.

MP 04

KoMMyHUKaTHBHBIE YHHBEpCAIbHBIC YI€OHbIE ICHCTBHUS:

BOCIIpUHHUMATh U q)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBCTCTBHUH C YCIOBHAMHU W LECIAMU
00IIEeHHs, CHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M ITHChMEHHBIX
TCKCTax, JaBaTbh IMOSACHCHUA 11O XOAY PCHICHUA 3aaadyv, KOMMCHTHPOBATH HOJ'Iy‘IeHHI)II\/JI
pe3ynbTar; B X0jAe OOCYXKAEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aa4yi, BBICKA3blBaTb HJCH, HALCJICHHBLIC Ha IIOUCK PCIICHUA,
COMNOCTABIIATH CBOM CYXKICHUS C CY)KJICHUSMH JPYTUX YYaCTHUKOB JAMAINOra, OOHApYKUBaTh
pa3iuuue U CXOJCTBO MO3MIIMH, B KOPPEKTHOH (opme hopMynupoBaTh pa3HOIIIACHS, CBOH
BO3PaKEHHS; MPEACTABIATh PE3yNbTaThl PEHICHUS 3aJadud, YKCIIEPUMEHTA, UCCIIEeIOBAHUS,
MIPOEKTA, CAMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUICHHS ¢ YUETOM 3aJ]1ay MPE3CHTAINH U
0CcOOEHHOCTEH ayTUTOPHH.

MP 05

Camoopranu3zanus:

COCTaBIATh IUIAH, AJITOPUTM pEUICHHs 3aJadd, BBIOMPATH CIOCOO peUIeHHS C Y4ETOM
UMCIOIIMXCA  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEHICHUI ¢ yU€TOM HOBOM MH(OpMAIIHH.

MP 06

CaMOKOHTPOJIb, SMOLMOHAIBHBIN HHTEIIIEKT:

BJIaJICTh HABBIKAMU [MO3HABATEIbHON peIeKCUN Kak OCO3HAHMS COBEPIIAeMbIX JEHCTBHUHA U
MBICITUTENIbHBIX ~IPOLIECCOB, MX PE3yJbTaTOB, BIAAETh CIOCO0AMU CaMOIIPOBEPKH,
CaMOKOHTPOJISL IIpoLecca U pe3yibTaTa PEIICHUS MaTeMaTHUYeCKOW 3aJadd; INPEIBUJIETH
TPYIHOCTH, KOTOpPBbIE MOT'YT BO3HHKHYTHb IIPH PEIIECHUN 33]1a4d, BHOCHUTh KOPPEKTHBBI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEH; OLIEHWBAaThb COOTBETCTBHE pE3yJbTaTa LEId W YCIOBHSM,
OOBSICHATh TPUYMHBI JOCTH)KCHUS WM HEJOCTH)KEHHUS Pe3yJbTaToB JEATEIbHOCTH,
HaXOJUTh OMIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OMBITY

MP 07

CoBmecTHas 1eSTENbHOCTh!

NOHMMAaTh M HCIIOJIBb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHUIYaIbHOW pabOTHI MpH
peleHnH y4eOHBIX 3aJad, NMPUHUMATh LEdb COBMECTHOH JEATENIbHOCTH, IUIAHHUPOBATH
OpPraHM3alfI0 COBMECTHOH paloThl, pacmpenensiTb BHIAB pPabOT, JTOTOBAPHBATHCH,
00CYX/IaTh TPOLECC U pe3yabTaT paboThl, 0000IAaTh MHEHHMsS HECKOJBKUX JIIOJIEH;




y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00CYkaeHus, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBD» M MHBIE), BBIIOIHATH CBOIO 4acTh paOOTHl U KOOPIAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH WIEHAMH KOMaHbI, OICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO
KpPHUTEPUSIM, CYOPMYITHPOBAHHBIM YJaCTHUKAMHU B3aHMMOJICHCTBHSL.

I1P6 01

JEMOHCTPUPOBATh Ha TpPUMEpax pojib U MecTO (U3MKH B (HOPMUPOBAHMH COBPEMEHHOU
HAay4yHOM KapTHHBl MHUPA, B Pa3BUTUM COBPEMEHHOW TEXHUKM U TEXHOJOTHH, B
[IPAKTUYECKOW JIE€ATEIbHOCTU JIIOJEH; YYUTBIBATH TI'PAHULBI IPUMEHEHHS HW3Y4YCHHBIX
(bu3nyeckux Mozeneil: MaTepuanbHas TOYKa, MHEpLHMaIbHAs CUCTEMa OTCUYETa, abCOIIOTHO
TBEPAOE TENO, MJCAIbHBIM a3, MOJEIM CTPOCHUS TIa30B, JKUAKOCTEH M TBEPIBIX TEI,
TOYCUHBIH D3JEKTPUYECKUH 3aps] NpU pelieHuH (U3NYEeCKUX 3aJad; paclo3HaBaTh
¢usuueckue sBIeHUA (IPOIECChl) W OOBSICHATH WX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIDHO-KUHETUYECKON  TEOpUM  CTPOCHHUS  BEIIECTBA M DJIEKTPOJAMHAMUKH:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MPSMOJIUHEWHOE BHUKEHHE, CBOOOTHOE MaJCHUE Tell,
JBIDKEHUE II0 OKPY)KHOCTH, HHepLus, B3aumozeicTBue Ten, auddysus, OpoyHOBCKOe
JBUKEHHUE, CTPOEHUE KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tell IPU HarpeBaHUU
(oxJaxxaeHuu), TEIUIOBOE  paBHOBECHE,  HCIApEHHME,  KOHJEHCauus, IUIaBJIECHUE,
KPUCTAJUIM3alMs, KUIICHUE, BIAXXHOCTb BO3]yXd, IOBBINICHWE IABJICHUSA ra3a IPU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSA3b MEXAY IapaMeTpaMU COCTOSIHMS rasa B
M30IIpoleccax, MEKTPU3aLHUs TeJl, B3aUMOICUCTBUE 3aps0B;

I1P6 02

OINMUCBIBATL MCXAaHHUYCCKOC JABUKCHHC, HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC BCIIMYMHBI: KOOpAMWHATA,
MyTb, IEPEMCUICHUC, CKOPOCTh, YCKOPCHUC, MacCa TCJIa, CHUJIa, UMITYJIbC TC€Jla, KHHCTUYCCKAaA
OHEPIuA, NOTCHIOHWAJIbHAA SHEPTIUsA, MCXaHUYCCKasAd pa60Ta, MCXaHHUYCCKaA MOIIHOCTbL, IIpHU
OMMCAaHUN TPAaBHUIIBHO TPAKTOBATH CI)I/IBI/I‘-IGCKI/If/'I CMBLICJI HCIIOJIb3YCMBIX BCJIIMYUH, HX
0003HAYEHHUST H CAWHHNIBI, HaXOAUTb Q)OPMYJ'IBI, CBA3BIBAIOIIUC JAHHYIO (1)I/I3I/I‘ICCKYI-O
BCJIIMYMHY C APYTYUMH BECIIMYNHAMMU,

I1P6 03

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIJIOBBIE SIBICHUS, HCIOJIb3Ys
¢usnyeckue BENUYMHBI: JIaBJICHHE Tra3a, TeMmIepaTypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUKEHHSI MOJIEKYJI, CPEAHEKBAAPAaTUYHAs CKOPOCTb MOJIEKYJI, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS SHEPTrus, padoTa ra3a, K03pQUIMEHT M0JIE3HOr0 AeHCTBUSI TEIJIOBOTO
JIBUTATENsA; TMPU ONMCAHUU IPABUIBHO TPAKTOBATH (PU3MUECKUH CMBICT HCHOIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHWS W EIWHUIBl, HAXOIUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO
(GU3NYECKYIO BETUUMHY C IPYTMMHU BEIUYHHAM;

I1P6 04

ONMUCHIBATh W3YYECHHBIC DJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHUS
(mporecchl), MCMONB3Ys (pU3MUECKUE BEIWYMHBL: AJIEKTPUUECKUH 3apsijl, 3JIEKTPUYECKOe
T10JI€, HAINIPSKEHHOCTH TOJIA, TOTEHIMAN, Pa3HOCTh ITOTEHIIMAJIOB; IIPU ONMCAHNUHN ITPABUIIBHO
TPAaKTOBaTh (PM3NYECKUH CMBICT MCIOJB3YEMbIX BEJIMYMH, UX OOO03HAUEHUS U EIUHMIIbI,
yKa3blBaTh (OPMYIbI, CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEJIWYUHY C JIPYTHMMHU
BEIIMYMHAMU,;

ITP6 05

AHAIM3UPOBATh (U3MUYSCKUE TPOIECCHl W SBJICHHS, HCIONB3Yysd (HU3UYeCKHe 3aKOHBI U
MPUHIIMILL: 3aKOH BcemupHoro tarotenus, |, |1 u Il 3akonsr HeloToHa, 3aKOH coXpaHEeHHS
MEXaHHYECKON SHEPruH, 3aKOH COXPaHEHUS HWMITYJIbCA, MPUHITUI CYTCPIIO3UIIUN CHII,
NPUHIIMIT PABHOMPABUS WHEPIHAIBHBIX CHUCTEM OTCYETa, MOJEKYISPHO-KHUHETHYECKYIO
TEOPUI0 CTPOCHHS BEIECTBA, Ta30BBIC 3aKOHBI, CBS3b CPEIHEH KHHETHYCCKOW JHEPTHH
TEIUIOBOTO  JIBIDKEHUST MOJIEKYNl C aOCONIOTHOM  TeMIlepaTypoi, TMepBbI 3aKOH
TEPMOJMHAMHKH, 3aKOH COXpaHCHHS 3JICKTPHUECKOTO 3apsja, 3akoH KynoHa, mpu 3TOM
pa3ianyaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BHIPAKEHUE U YCIIOBUS
(rpaHu1Ibl, 06J1ACTH) TPUMEHUMOCTH;

I1P6 06

OOBSICHATH OCHOBHBIC NMPUHIMIIBI ACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCI0BUSA MX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

I1P6 07

BBIMTOJIHATh JKCIIEPUMEHTHI 110 HCCICJOBAHUIO (U3UYECKUX SIBICHHHA M IPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX, W KOCBEHHBIX H3MEpPEHHH, Npu 3TOM (POpMyIupoBaTh
npobnemMy/3agady W THUIOTE3y Y4YeOHOro SKCIEpPUMEHTa, CcOoOHMpaTh YCTaHOBKY W3
NPEUIOKEHHOTO  000pYZOBaHUS, MPOBOAMTH ONBIT M  (QOPMYIUPOBATH  BBIBOJBI,
OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HM3MEpeHHs (U3NYECKUX BEJIMYUH, TPU ITOM




BBIOMpATh ONTHMANBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIE METOJbI OIICHKU
MOTPEIIHOCTEeN U3MEPEHUIT; HCCIe0BaTh 3aBUCUMOCTH MEXKAY (PU3MUECKUMU BETUYMHAMU C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUM, TTPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEJIUYUH B BHUJE TAaOMUI U IpaduKoB,
JieNaTh BBIBOJBI 10 pe3yJbTaTaM HCCIEI0BaHUs; COOII0AaTh MpaBmia 0€30MacHOro Tpyza
Opy TPOBEJIECHUH HCCIENOBAaHUNH B paMKax Yy4eOHOTO OSKCIepUMEHTa, YydeOHO-
UCCJIEIOBATEIbCKON U TMPOEKTHOW JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;

ITP6 08

pemath pacy€THbIE 3aJ]a4H C SIBHO 33JaHHOM (PU3NYECKON MOJEIBIO, HCIIONB3Ys (PU3NUeCcCKue
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHalIM3a yCJIOBUSA 3a/1a4M BbIOMPATh (PU3UUYECKYIO MOJEb,
BBIJICJIATh (PU3UUECKUE BETHMUMHBI U (POPMYJIBI, HEOOXOAUMBIE JJIsi €€ pelIeHus], IPOBOIUTh
pacy€Thl M OLIEHUBATh PEAIBHOCTD M1OJIyYCHHOI'O 3HaUeHUs (PU3MUECKON BEIMUYUHBI; pelaTh
KAueCTBCHHBIC  3aJayd:  BBICTPAaUBaTh  JIOTUYECKM  HENPOTUBOPEUMBYIO  LIETIOYKY
paccyXKIeHHUH ¢ OIOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (pU3MUecKHe sBICHMUS;
UCTIOJIB30BAaTh MPH PEUICHUN YYeOHBIX 337ad COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJIOTHH
JUIS TIOMCKa, CTPYKTYpUPOBAHMs, MHTEPIPETALUN U IpeJCTaBIeHUs y4eOHON M Hay4yHO-
HNOMYJSIpHOM  MH(OpMalMM, MOJYYEHHOM W3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh M10JIy4aeMyro HH(OpMaIHIo;

I1P6 09

NPUBONUTH TPUMEPHI BKJIAla POCCUHCKUX W 3apyOekKHBIX Y4YEHBIX-(DU3MKOB B pa3BHTHE
HaYKH, 00BbSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

ITP6 10

UCIIOJIb30BaTh TEOPETUUCCKHIE 3HAHUS 10 (PU3UKE B TIOBCEIHEBHOM KHU3HU JJII 00CCIICUCHUS
0e30MacHOCTH Tpu OOpalieHuu ¢ MOpubopaMH U TEXHUYECKUMHU YCTPOMCTBAMHM, [
COXpaHEHHUsI 370POBbS U COOJIIOJCHUS HOPM 3KOJIOTHYECKOTO MOBEACHHUS B OKpPYXKarollen
cpene;

I1P6 11

paboTaTh B TPYIIE C BBHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh PaboOTy
IPYMNIbI, PAMOHANIBHO pPACHpPENeNATh OOS3aHHOCTH M IUIAHUPOBATh JIEATENIHOCTh B
HECTaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLIEHUBATh BKJIAJ KaXkJ0r0 M3 YYACTHUKOB I'DYIIIIbI
B PElICHUE pacCMaTPUBAEMON MPOOIIEMBI.

I1P6 12

JIEeMOHCTPUPOBaTh Ha MpUMeEpax pojib U MeCTO (HU3UKU B (OPMHPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHBl MHUpa, B pa3BUTHH COBPEMEHHOW TEXHHKM M TEXHOJOTHH, B
NPaKTUYECKOH J1eATeNbHOCTH JI0AEH, IETOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUDA;
YUNTHIBaTh TpaHMUIBl TNPUMEHEHUS U3YYEHHbIX (U3NYECKHMX MOJEJEH: TOYEeuHBIH
JJIEKTPUYECKUN 3apsAl, JIyd CBETa, TOYEYHBbIM MCTOYHUK CBETa, SAACPHAas MOJEIb aToMma,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/Jpa IPH pelieHnn GU3NYECKUX 3a/1a4;

I1P6 13

pacrio3HaBaTh (U3NYECKUE SBIEHUS (IIpolecchl) M OOBACHATh MX HA OCHOBE 3aKOHOB
OJICKTPOJUHAMHUKH U KBAHTOBOM (1)I/ISI/IKI/IZ OJICKTPHUYECKasd IMPOBOAMMOCTL, TEIIJIIOBOC,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JECWCTBHUS TOKA, B3aUMOJEHCTBUE MAarHHUTOB,
OJICKTpOMAariuTHasA HWHIYKIOUWS, I[Gf/iCTBHG MAaromTHOro IioJjidi Ha IMIPOBOJHHUK C TOKOM H
JBWDKYIIMICS — 3apsil, AJIEKTPOMAarHuTHbIE KojeOaHWsst ¥  BOJIHBL, IPSIMOJMHEHHOE
pacnpocTpaHeHHE CBeTa, OTpakeHue, IperomiieHue, uHTepdepeHus, audpakuus Hu
HoJsipu3alusl CBeTa, JAMcIepcus cBeTa, (oTornekrpuueckuii 3ddexr (poroaddexr),
CBETOBOE /IaBJICHHE, BOSHUKHOBEHHE JIMHEMUATOrO CHEKTPa aToMa BOJOPOJIA, €CTECTBEHHAs
Y MICKYCCTBEHHAs PaINOAKTUBHOCTb;

I1P6 14

ONKCHIBaTh HW3YYEHHBbIE CBOWCTBAa BELIECTBA (DJIEKTPUUECKHE, MArHUTHbBIE, ONTHYECKHE,
IIEKTPUYECKYIO TPOBOAMMOCTh Pa3jM4YHBIX CpPER) M  DIEKTPOMAarHUTHBIE SBJICHUS
(mpotecchbl), UCHONB3ys (U3MUECKHE BENUYMHBI: JJIEKTPUYECKUH 3apsij, cujiaa TOKa,
IIEKTPUYECKOE HAIPSDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHHE, PA3HOCTh IOTEHLHUAJIOB,
NEKTPOJBIKYILAS CHia, paboTa TOKA, MHAYKLUS MAarHUTHOTO IOJs, cwia Amrepa, cuia
JlopeHnia, MHOYKTMBHOCTb KATYILIKH, SHEPrUsl 3JIEKTPUYECKOIO W MArHUTHOIO IIOJIEH,
IEpUOJl U YacToTa KoleOaHWi B KOJeOaTeIbHOM KOHTYpE, 3apsii U CHUjla TOKa B IpoLecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJjeOaHMii, (POKYCHOE pacCTOSIHME U ONTHYECKas CHIla
JIMH3BI, IPH OMMCAHUU NPABUIIBHO TPAKTOBAaTh (PU3UUYECKUH CMBICI UCIIOIb3YEMBIX BEJIMYHMH,
ux 00O3HAUEHMS W €IWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYHUHAMY,




I1P6 15

ONHKCHIBATh M3y4YCHHbIC KBAHTOBBIC SIBICHUS W TIPOLIECCHI, HCIONB3Ys (pusmueckue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJINHA BOJIHBI M YacTOTa CBETA, JHEPIUs U
UMITYJIbC (OTOHA, MEPHOA MOIypaclana, dHEPrusi CBSI3M AaTOMHBIX sJep, NMPH OMHCAHUH
IPaBUIbHO TPAKTOBATh (PU3NYECKUH CMBICI HCHOJIb3YEMBIX BEJIWYHMH, UX 0003HAUYEHUS U
€/IMHUIIBI, YKa3bIBAaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMH
BEJIMYMHAMU, BBIYUCIISITh 3HaYCHUE (PU3NUECKON BEITUYMHBI;

I1P6 16

aHATM3UPOBATh (PU3MUECKHE MPOLECCHl U SBJICHUSA, HCIONB3YS (U3UUECKUE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IOCJIENOBATEIBHOTO M MAapajUIC]IbHOTO COCIWHEHUS
MPOBOJHUKOB, 3aKOH JDxoyns—JleHnma, 3aKkOH 3JIEKTPOMAarHUTHOM WHAYKUHUH, 3aKOH
IPSIMOJIMHEMHOIO  PacHpOCTPAHEHUs  CBETa, 3aKOHBI OTPaXXEHWS  CBETa, 3aKOHbI
NpeJOMIICHUS] CBeTa, ypaBHeHHe OuHIITEHHAa s ¢orodddekra, 3aKOH COXpaHCHHS
SHEPruM, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHHUS JJICKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MaCCOBOT'O YMCIIA, OCTYNAThl bopa, 3aKOH paJMoakTUBHOIO pacnaza, Ipyu 3TOM
pas3InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MAaTEMAaTUUYECKOE BBIPAKEHUE U YCIOBHS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

I1P6 17

OTIpEeeIIATh HAIIPABIEHUE BEKTOPA UHAYKIIUA MAarHUTHOTO TIOJISl IPOBOIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHiia; CTpOUTh M OMHUCHIBATH M300pa)KE€HUE, CO3/1aBaéMOE€ IIJIOCKUM
3epKaJiOM, TOHKOW JIMH30M;

I1P6 18

BBITOJIHATh JKCIIEPUMEHTHI I10 HCCIIEJOBAHUIO (U3UYECKUX SIBICHHH M IPOIECCOB C
UCIOJIb30BAaHUEM TNPSAMBIX, W KOCBEHHBIX M3MEpEHMi: mpu 3TOM (POpMyIupoBaTh
npobnemy/3agadyy ¥ THIOTe3y Y4YeOHOro OSKCIIEpUMEHTa, COOHMpaTh YCTAaHOBKY W3
IPEUIOKEHHOTO  000pYyZOBaHUS, MPOBOAMTH ONBIT M  (QOPMYJIUPOBaTH  BBIBOJBI,
OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC H3MEpEeHHs] (U3WYECKHX BEIHYWH, MPU ITOM
BbIOMPATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHHUs U HMCIIOJIb30BaTh M3BECTHBIE METObI OLICHKH
NOTPEIIHOCTe  U3MEpPEHMi; HccielnoBaTh 3aBUCUMOCTH  (U3MYECKHUX BEIUYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUI: IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BHUJE TAaOJIUIl U rpadUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YNIbTaTaM MCCIICJOBAHMSI,

IIK 2.2

OpranuzoBbIBaTh JBUKEHHE TpaHCIOpPTa, obOecnedynBaTh O€30MaCHOCTh JIBUYKEHUS Ha
TPaHCHOPTE U pemaTh NpodeccHoHaNbHbIE 3a/1a4l TOCPEICTBOM NMPUMEHEHUS] HOPMATUBHO-
IIPABOBBIX TOKYMEHTOB.

IIK 2.3

OHpe,I[eJ'IHTL " aHAJIM3UPOBATDH BBIIIOJIHCHUC MoKa3aTesei SKCHHyaTaHHOHHOﬁ pa60TBI.

Koa n
HAMMEHOBaHHeE
(popmupyembIX
KOMIIeTeHIHii

Pe3yJ1LTaTI)I OCBOCHUSA THUCIUIIJINHDBI

JIuunoctubie (JIP) u

meranpeamernsie (MP) Ipeamernsie (I1P)

OK 01.

JIP 8.1 - JIP 8.9; I1P6 01 - I1P6 18;
MP 01, MP 02;

OK 02. 8.7, JIP 8.9;

JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP ITP6 01 - ITP6 18;

MP 01, MP 02, MP 03;

OK 03.

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB | ITP6 01 - I1P6 18;
6.8, JIP 7.2, JIP 7.3, JIPB 7.5, JIPB 7.6,
JIP 8.1 - JIP 8.7, JIP 8.9;

MP 01, MP 02, MP 05, MP 06;

OK 04. MP 04, MP 07, ITP6 01 - I1P6 18;

OK 09. MP 01; ITP6 01 - I1P6 18;

IIK 2.2 6.8, JIP 8.1 - JIP 8.7, JIP 8.9;

JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB | ITP6 01 - I1P6 18;

MP 01, MP 02, MP 03, MP 05,MP 06

11K 2.3 JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB | I1PG 01 - ITP6 18;




6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06

2. CTpykTypa u coepxKaHue 0011e00pPa30BaTeILHOMN THUCIUIIHHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Buj yueonoii Oo0nemM B
padoThI qacax
O0bem o0pa3oBaTeIbHOI TPOrpaMMBbI 148
AUCHUTLINHBI

1. OcHOBHOE co/lepIKAHUE 88
BT. 4..
TEOpeTUYeCcKoe 00yueHne 36
NPAaKTUYECKOE 3aHITHE 43
KOHTPOJIbHBIE pabOTHI 9
2. IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE 48
cojiep:kaHue
BT. Y.
NPAaKTUYECKHUE 3aHATHS 30
71a00paTOPHBIC 3aHATHS 18
Kouncyabranuun
IIpomeskyTouHas arrecTanus (IK3aMeH) 4




2.2. TemaTH4YeCKHUIi NJIAH U COJePKAHUE JIUCUUILINHBI «DU3nKa)

HaumeHoBaHue Conep:kanue y4eOHOTr0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem dopmupyembie
pa3aesioB H TeM HHIUBUAYAJBHBIN NPOEKT (eciu npedycmompeHnt) 4acos odmue u
npogdeccuoHaIb
HbIe
KOMIIEeTeHIIHH
1 2 3 4
Pa3nes 1. du3uka U MeTO/IbI HAYYHOI0 MO3HAHUS 2
Ipogheccuonanvno-opuenmuposannoe cooepicanue 2
Tema 1.1 @uzuka u | Codeprcanue yuebnozo mamepuana:
Memoowl Quzuka — nayka o npupode. Hayunuvie memoowvl nosuanusi okpyscarowe2o mupa. Ponv sxcnepumenma u
HAYYHO20 NO3ZHAHUA | MeopUU 8 npoyecce NOHAHU NPUPoObl. IKcnepumenm 6 gusuxe. Mooenuposanue uzuyecKux A61eHUll U OKO01-OK04
npoyeccos. Hayunvie cunomesvl. Qusuueckue 3akoHvl u meopuu. I panuysbl npuMeHUMoCmu Gu3u4ecKux| OKO09 ’
3axonos. Ilpunyun coomeemcmsus. Ponv u mecmo usuxu 6 (opmuposaHuu co8pemMeHHOU HAYYHOuU K22 HK 53
KapmuHbl MUupda, 8 NpaKkmuieckou 0esmenbHoCmu 100etl o '
I Ipaxmuueckue 3aHamMus:
1. Qusuxa u memoowvl HayuHO20 NO3HANUS 8 NPOPECCUOHATLHOU 0esIMENbHOCTNU 2
Pa3zgen 2. Mexanuka 18
IIpo¢eccrnoHAIBLHO-OPHEHTHPOBAHHOE COAECPKAHUE 4
Tema 2.1 Conep:xxanue yueOHOro MmaTepuaJjia:
OcHoBBI Mexanunueckoe ABuxkeHne. OTHOCUTENBHOCTh MEXaHUYECKOT0 JBMKeHUs. Cuctema orcuéra. Tpaekropus.
KHHEMATHKH [Tepemernenue, CKOPOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE MaTEPHAIBHONU TOUYKH,
UX TPOEKIMH Ha OCH CHUCTeMbl KoopAuHaT. ClOXEHUE NEpPEeMEIICHU U CIOXEHUE CKOpPOCTEil.
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIUHENHOE IBHKCHUE.
['padmku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIePEMEIICHHUS MaTePHATbHON TOUYKH OT OK01-0K04
BpeMeHu. CBoOOHOE MasieHne. Y ckopeHue cBoooHoro nafaeHus. KpuonuHeitHoe nBmwkenue. [[Bmkenne OK09 '
MaTepUalbHOM TOYKU MO OKPYXHOCTH C TMOCTOSSHHOM IO MOJIYJI0 CKOPOCTBIO. YTJOBasi CKOPOCTb, '
nuHeiHast ckopocth. [lepuon u yacrota obpamienus. LleHTpocTpemuTenbHoe yckopeHue. TexHuueckue
YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: CIUJIOMETp, IABUKEHUE CHApSAOB, LEMHbIE U PEMEHHbBIC
nepegaun
TeopeTnueckue 3aHATHS:
1. Mexanuueckoe ABMxKeHUE. TpaeKTopus, MyTh, IEpEMEIICHUE 1

11




IIpakTHueckue 3aHATHE:

1. [IpsimonMHeHOE paBHOMEPHOE JIBH)KEHUE 1
2. [IpsaMonuHeHOE paBHOYCKOPEHHOE ABIKEHHE 1
3. JIBI>KeHHE MO0 OKPY>KHOCTH 1
Tema 2.2 Conep:xxanue yueOHOro MmaTepuaJjia:
OcHoBbl fuHaMuKH | [Tpuainun otHocutensHocTn [anmwmiies. [lepBeiii 3akoH HproTrona. MHepuuanbHble CHCTEMBI OTCYETA.
Macca Ttena. Cuna. [lpunuun cynepriozunuu cuil. Bropoit 3akon HproToHa 11 MaTepuaibHONW TOUKH.
Tperuit 3axkon HploToHa 1711 MaTepuaibHBIX TOYEK. 3aKOH BCEMHUPHOro TAroteHus. Cuiia TSKECTH.
[lepBas kocmuyeckast ckopoctb. Cuia ynpyroct. 3akoH ['yka. Bec Ttena. Tpenne. Bunbl Tpenus (mokos,
cKonbkeHus1, kadenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBKEHUS U CUJIa TPEHHS MOKOS.
Koaddumment tpenms. Cuina CONPOTHBIICHUS TPU JBIDKEHUW TelNa B OJKUIKOCTH WJIH Tase.
[ToctynarensHoe M BpallaTelbHOE IBUKEHHE a0COMIOTHO TBEPIOTO Tesna. MOMEHT CHIIbI OTHOCUTEIHHO OKO01-OKO04,
ocu BpameHus. llnedo cuibl. YcinoBus paBHOBECHS TBEPAOTO Teja. TEXHUYECKHME YCTPOWCTBA U OKO09.
MPAKTUYECKOE MPUMEHEHUE: MOIIUITHUKY, TBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB
TeopeTnueckue 3aHATHS:
1. 3aKoH BCEMUPHOTO TATOTEHUS 1
2. Cujibl B MEXaHHKE 1
[IpakTuueckoe 3aHsATHE:!
1. 3axons1 HeroTona 1
2. CuIibl B MEXaHUKE 1
Tema 2.3 Conep:xxanue yueOHOT0 MaTepuaJia:
3akonbl coxpanenusi| Imnynsc maTepuanbHON TOUYKM (Te€Na), CUCTEMBI MaTEpUaIbHBIX TOYEK. MIMIyIbC CHIIBI M U3MEHEHUE
BMeXaHUKe MMITyJIbCa Tella. 3aKOH COXpaHEHUs UMMyibca. PeakTuBHOE ABMxkeHue. Pabota cuiibl. MOITHOCTH CHITBL.
Kunerndeckass SHeprus MaTepualbHOW TOYKH. TeopemMa 00 H3MEHEHHMHM KHHETHUYECKOH SHEprumu.
[TorenunanbHast sHeprus. lloTeHuManpHas d3Heprus  ymnpyro JIeGOPMUPOBAHHON  MPYKHUHBI
[ToreHnuanpHast YHEPTHS Tesa BOMU3U MOBEPXHOCTH 3eMiu. [loTeHIInanbHbIE U HETIOTEHIIUMATbHBIC CUJTIBL.
CBs3p pabOThl HEMOTCHITMATBHBIX CHJI C M3MEHEHHEM MEXAHWMYECKOW IHEPTruu CHCTEMBI TeJl. 3aKOH OKO01-OK04
COXpaHEHHUsI MEXaHUYECKON PHEpruu. YNpyrue u HEyNpYrue CTOIKHOBEHHS. TexHrueckue ycTpoucTBa u OKO09 ’
MPaKTUYECKOe TPUMEHEHNE: BOJOMET, KOTIED, MPYKUHHBIN MUCTOJIET, IBIKCHUE PAKET
TeopeTnueckue 3aHATHS:
1. Umnynec Tena. UMmynbe cHITbl 1
2. Mexannueckasi paboTa, MEXaHHYECKasi SHEPTHUs 1
[IpakTUueckoe 3aHsTHE:
1. 3akoH coxpaHEHHUs UMITYJIbCa 1
2. 3aKOH COXpaHEeHHUsl PHEPTUU 1
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Ipogpeccuonanvno-opuenmuposannoe cooeprcanue

Cooepicanue yueonozo mamepuana:
OmunocumenbHocmy  Mexanuueckozo ogudicenusi. Cucmema omcuéma. Texnuueckue ycmpoicmeda u
npakmudeckoe npumenerue. Huepyuanvnvle cucmemvl omcuéma. Macca mena. Cuna. Cuna

KonnyectBo Temorel mpu Teruonepenade. llonstue 00 ammabaTtHOM mporecce. [lepBbiii 3akoH

TepMoMHAMHUKH. IlpuMeHeHHne mepBOro 3akOHAa TEPMOAMHAMHUKU K wu3omporeccaM. ['paduueckas

Tema 2.4 conpomuenenus npu 0sudxcenuy menda. 3akon coxpamenus umnyivca. Ceazb pabomuvl HeNOMEHYUAIbHBIX] OK01-OK04
3akonvt Mmexanuku ¢ | CUl ¢ U3MEHeHUeM MeXaHuyecKol sHepauu cucmemvl mejl. 3aKoH COXpaHeHUss MexaHu4ecKou SHep2UulL. OKO09 ’
npogeccuonanvuon |[Ipakmuueckue 3anamus: K22 HK 23
OesamenvHOCMU 1. Kunemamuxa 6 npogheccuonanvhvix 3a0a4ax 1 7 '
2. 3axonvl Horomona 6 npogheccuonanbhvix 3a0a4ax 1
3. Paboma cun 8 npogheccuoHanbhvix 3a0auax 1
A. 3axomnvl coxpanenus 8 NPOphecCcUOHAIbHbIX 3a0a4ax 1
KonTponbHas paborta «MexaHuka» 2
Pa3nen 3. MoJiekyasipHas ¢pusuka 20
IIpodeccHoHaTBbHO-OPHMEHTHPOBAHHOE COIePKAHHE 9
Tema 3.1 Conep:xxanue yueOHOro MmaTepuaJjia:
OcHOBBI OCHOBHBIE TIOJOKEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPHH M MX OMBITHOE 000CHOBaHWE. BpoyHOBCKOE
MOJIEKYJISIPHO neuxenne. Juddysus. Xapakrep IBIKEHUS M B3aWMOJCUCTBUS YacTHIl BellecTBa. MoJenu CTpPOeHUs
- KHHETHYEeCKO#l | ra30B, )KUJIKOCTSH W TBEPJABIX TeN M OOBICHEHUE CBOWMCTB BEIISCTBA HA OCHOBE dTUX Mojeiel. Macca u
TeOpuH pa3mepsl Mosiekyn. KonnuectBo BemectBa. [locrosnnas ABoranpo. TernoBoe paBHoBecue. Temmneparypa
n eé€ mi3mepenue. lllkana temnepatyp Llenbcus. Mogens wupeanbHoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON TEOpUU HJEANbHOrO ra3a. AOCONIOTHAs TeMIleparypa Kak mepa CpeaHen OKO01-OK04
KMHETUYECKON SHEPruM TEIIOBOro IBMXeHUs 4dacTtul rasa. [llkama temmnepatyp KenbBuna. ['a3oBbie OKO09 ’
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akoH JlanbToHa. M3o0mporeccsl B HaeaqbHOM rase ¢ '
MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe mpecTaBiIeHne H30MPOIECCOB: H30TEPMa, U30X0Pa,
n300apa. TexHuueckre ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETp, OapoMeTp
IIpakTHueckoe 3aHATHE:
1. OcnoBHoe ypaBaenue MKT 1
2. Temneparypa. M3onporiecchl 1
3. YpaBHEHUE COCTOSIHHSI HJICATBHOTO Ta3a 1
Tema 3.2 ConeprkaHue y4eGHOTro MaTepuasia:
Tepmonmnamuka | TepmoauHaMuueckass cucreMa. BHYTpeHHSAS SHEprus TEPMOJMHAMUYECKOH CHUCTEMBbI U CIIOCOOBI €€
n3meHeHus. KomumdectBo TermmoTsl W pabora. BHYTpeHHSIE SHEprusi OJTHOATOMHOTO HJEaTbHOTO Tasa. OKO01-OKO04,
Bunb! Teronepenayn: TEMIOMPOBOIHOCTh, KOHBEKIIUS, H3TyYeHHUE. Y IeJbHas TeIIOEMKOCTh BEIIECTBA. OKO09.
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UHTEepHpeTanus padboThl raza. Bropoil 3akoH TepmoanHamMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.
TeruoBsle Mammubl. [IpuHIMOBL AEHCTBHS TEIJIOBBIX MammH. [IpeoOpa3oBaHMs SHEPTUM B TEILUIOBBIX
mammHax. Koagdumuent nonesnoro neiicteus termmoBoit mammuubl. [{ukn Kapao u ero koadduimenT
IOJIE3HOTO JIeHCTBUS. DKOJOTMYECKHEe IPOOJIEeMBbl TEIUIOSHEPreTHKH. TEeXHHUUYECKHe YCTpPOHCTBAa M
NPaKTUYECKOEe MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAUIBHUK, KOHIAUIIUOHED

TeOpeTI/I‘IGCKI/Ie 3aHATHA:

1. BHyTpeHHsIs1 S2HEPrusi, KOJMYECTBO TEIJIOTHI, paboTa 1
[TpakTrueckoe 3ausTHE:
1. YpaBHenue TemnoBoro Oananca. [1epBblii 3aKOH TEPMOAMHAMUKI 1
2. Tennoseie mamunbl. KIT/] 1
3. Bropoii 3aK0H TepMOJMHAMUKHN 1
Tema 3.3 Conep:xanue yueOHOro MmaTepuaJia:
ArperatHbie [Tapoo6pa3oBanue u kouaeHcarus. Mcnapenne u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTH
COCTOSIHUSI Bo3ayxa. HachelleHHbIH map. Y aenpHas TemoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhbl KUIIEHUS
BelecTBa. @a3oBbie| OoT naBieHus. TBEpaoe Teno. Kpucrammueckne u amopdHbIe Tena. AHU30TPOIUS CBONCTB KPUCTAJLIOB.
nepexo/bl Kunkue kpucramnsl. CoBpeMeHHbIe Marepuaibl. [lnaBneHue W KpucTauM3anus. YAelabHas TEIIoTa)
mnaBiaeHus. CyOnumarusi. YpaBHEHUE TEIUIOBOTO OanaHca. TeXHUYeCKHe YCTpPOMCTBA U MPAKTUYECKOE OKO01-OKO04,
NPUMEHEHHUE: THUTPOMETP U ICHUXPOMETP, KaJOpUMETp, TEXHOJOTHMH TMONYYeHHUS COBPEMEHHBIX OKO09.
MaTepUaJoB, B TOM YHCIIe HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHU
TeopeTnueckue 3aHATHS:
1. CgoiicTBa napoB 1
2. CBolicTBa KUIKOCTER 1
3. CBoO#CTBa TBEPBIX TEI 1
Ipogpeccuonanvno-opuenmuposannoe cooeprcanue
Cooeporcanue yuedbnozo mamepuana:
Xapaxmep Osudicenusi u e3aumooleticmeusi uacmuy eeujecmeda. OCHO8HOe YPABHEHUE MOAEK)IAPHO-
KuHemu4eckol meopuu uoeanivHozo 2asa. I azoevle sakonvl. Ypasnenue Menoeneesa—Knanetipona. 3axon
Tera 3.4 Hanvmona. Hzonpoyeccvl 6 Vu()eaﬂbuom 2ase ¢ MOCMOSHHBIM KOMUYECIGOM 6eujecsa. Brympennsis
MKT & oHepus MepMOOUHAMUYECKOU CUCTNeMbL U €n0006b1 eé usmenenus:. YoenvbHas menioémMKocms 8eujecmasd. OKO01-OKO04,
Ilepesuviii 3akon mepmoounamuxu. Bmopou 3axon mepmoounamuku. Heobpamumocmv npoyeccog 6 OKO09.
npogeccuonanbnovix .
Danax npupode. I[Ipunyunsi Oeticmeusi MmeniogvblX MAullH. Hap006pia306aﬂue u Konoencayus. Hcnapenue u [IK2.2, 11K 2.3
4 Kuneuue. Ypaenenue mennogozo bananca. Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenu
[Ipakmuueckue 3aHAMUA.
1. Monexynsaprnoe cmpoernue men 8 npogeccuoHaAIbHLIX 3a0aUaAX 1
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2. Temnepamypa 6 npogheccuoHanbHvlx 3a0a4ax

3. 3aKoHbl MEPMOOUHAMUKU 8 NPOPECCUOHATLHBIX 3A0AUAX
4. Tennosvle mawunst, KI1/] 6 npogheccuonanvhvix 3a0auax
5. Aepecamuvle cocmosiHus 8 npogheccUOHANIbHBIX 340a4ax

N N Y

Jlabopamopnvie 3anamusi:

RJIEKTPUYECKHH TOK

npoBOIHUKOB. PaboTa snekTprudeckoro Toka. 3akoH Jxoyns—JIeHna. MOITHOCTb 3JEKTPUUYECKOTO TOKA.
DJIEKTPOABMKYIIIAs CUJIa M BHYTPEHHEE CONPOTUBICHHE HMCTOYHMKA TOKAa. 3akoH Oma i TMOJHOU

(3amkHyTOH) nanekTpudeckod nenu. KopoTkoe 3amblkaHue. OJIEKTPOHHAs MPOBOJUMOCTH TBEPIBIX

Jlabopamopnas paboma Nel. I[lposepka ypasHenus ea308020 coCMosAHUSA 2
Jlabopamopnas paboma No2 « Onpedenenue 61axiCHOCMU 8030YXay. 2
KoHntposbHas pabora «MonekyispHas Gpu3nkay 1
Pa3nen 4. DiaekTpomHAMHUKA 39
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME 16
Tema 4.1 Conep:xanue yueOHOro MaTepuasa:
DJIeKTpocTaTUKA | DJeKTpU3alus Tell. OJeKTpuueckuil 3apsan. JlBa Buga dsIeKTpUUecKuX 3apsaaoB. [IpoBoaHuKH,
JTUDIIEKTPUKA U TOJYNPOBOAHHMKHU. 3aKOH COXpAaHEHHS SJIEKTPUUECKOro 3apsiaa. BsaumopeiictBue
3apsanoB. 3akoH Kynona. ToueuHbldl 3JIEeKTpUYECKHM 3apsia. DnexTpuueckoe moje. HampsokEHHOCTH)
aNeKTpudeckoro mois. [IpuHIUN cyneprno3uuuu 3neKTpudeckux mnosied. JIMHuM HanpsbkEHHOCTU
anekTpudeckoro mnoisig. Pabora cun snextpocratuueckoro mnois. Ilorenuuan. PasHocTh moTeHLuManos.
IIpoBOAHMKM M JUAIEKTPUKM B JJIEKTPOCTATHYECKOM Tmoze. Jludnekrpuyeckas NPOHUIIAEMOCTD.
OnektpoéMkocTs. KoHaeHcaTtop. DneKTpOEMKOCTh IMJIOCKOIO KOHAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJEHcaTopa. TeXHWYeCKue yCTpPOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETP, OKO01-OKO04,
AIIEKTPOCTATUYECKas 3allliTa, 3a3€MJICHHE 3JIEKTPONpPHOOPOB, KOHJIEHCATOP, KOMUPOBAJIbHBIN ammapar, OKO09.
CTPYHHBIN IPUHTED
TeopeTnueckue 3aHATHS:
1. [TpOBOAHMKY M TUDIIEKTPUKU 1
IIpakTHueckoe 3aHATHE:
1. Dnexrpuueckuii 3apsz. DnekTpudeckoe nose. 3akoH Kymnona 1
2. HanpsnkerHocTh 10181, [TpuHIMT cymiepro3uiim 1
3. Pabora anexTpuueckoro nosist. [loTeHInan 31eKTpuyecKoro nos 1
4. DHeprus snexktpuueckoro noiusi. Konnencarop 1
Conep:xanue yueOHOro MmaTepuaJia:
DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHHUS JJIEKTPUUYECKOro Toka. Mcrounmkum Toka. Cuia ToKa.
Tema 4.2 Ilocrosiuublii TOK. Hampsbxkenwe. 3akoH Oma nis ydacTKa LENH. OJIEKTPUYECKOE COINPOTUBIICHHE. OK01-0K04
ITocTosiHHBIN VYnenbHOe compoTHUBiIEHUE BeniecTBa. llociaegoBarenbHOe, MNapalieIbHOE, CMENIAHHOE COCIMHEHME] OK09. '
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METaJUIOB.  3aBUCHMOCTh  CONPOTUBIICHUS METAUIOB OT Temmeparypbl. CBEpXIpPOBOAUMOCTb.
DneKTpuYecKnii TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX IMy4yKoB. [lomympoBoguuku. CoOCTBEHHas U
MIPUMECHAsS POBOIUMOCTD MOJIYPOBOIHUKOB. CBolicTBa P—N-miepexoa. [lomynpoBoAHHKOBBIC TPHOOPEI.
DNeKTpUUeCKUd TOK B pacTBOpax M pacijiaBaX »3JIEKTPOJIUTOB. ODJIEKTPOJIUTHUECKAs JUCCOLMAIIMS.
DIEKTPOIIH3.

[TpakTHyeckue 3aHATHSL:

1. Dnexrpuueckuii Tok. 3akoH Oma JUIsl ydacTKa Lenu

2. [locnenoBarenbHOE U NapayljIeIbHOE COEAMHEHUE ITPOBOIHUKOB
3. BJ1C. 3akon OMa 1Sl MOJTHOM HeTH

4. PaboTa 1 MOLITHOCTB ITOCTOSIHHOT'O TOKA

V[ugppepenyuposanns

1l 3auem

I N Y

Tema 4.3
Toxku B pa3au4HbIX
cpenax

Conep:xanue yueOHOro MmaTepuaJia:

OnexkTpuueckuil TOK B raszax. CaMOCTOSTENbHBIA M HECaMOCTOSTENbHbIM pa3psn. Mosnuda. Ilnasma.
TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHUE: aMIepMeTp, BOJIbTMETpP, PEOCTaT, UCTOYHUKH
TOKa, DJICKTPOHArpeBaTeNIbHbIC MPHUOOPHI, TEKTPOOCBETUTENLHBIC PHOOPHI, TEPMOMETP COTIPOTUBIICHUS,
BaKyYMHBII 1M0J1, TEPMUCTOPBI U (POTOPE3UCTOPBI, HOTYIPOBOJHUKOBBII 101, FaJIbBAHUKA

TeopeTnueckue 3aHATHSA:
1. DnexTpuueckuii TOK B METAJUIAX, MOJIYIPOBOAHUKAX
2. DIEKTPUIECKUN TOK B Ta3ax, KHIKOCTIX

OK01-OK04,
OKO09.

Tema 4.4
MarsauTHoe 1oJie.
JIEKTPOMArHUTHasA
UHAYKI U

Conep:xxanue yueOHOro MmaTepuaJja:

ITocrosiHHBIE MarHUThI. B3auMoaercTBrEe NMOCTOSHHBIX MAarHUTOB. MaruutHoe nojue. Bekrop MarHuTHOU
MHAYKUUU. [TpyHIMD cyneprno3unuy MarHUTHBIX nosnei. JImann MarautHoM mHAykunu. Kaptuaa nuHui
MarHUTHOM MHIYKLIHMH TOJS MOCTOSHHBIX MAarHUTOB. MarHuTHOE 1oJie MPOBOJHUKA C TOKOM. KapTuHa
JVHUA WHIAYKIUUA MAarHATHOTO TOJS JUIMHHOTO MPSMOTO MPOBOJHHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. B3anmonelictBrue npoBOJHUKOB ¢ TokoM. Cuia Amnepa,
e€ monynb 1 HanpasieHue. Cuina JlopeHia, e€ Moy/b U HanpaBiieHUE. [[BrKeHne 3apsyKEeHHON YaCTHUIIbI
B OJIHOPOJTHOM MarHUTHOM mosie. PaGota cumbl Jloperia. SIBineHue s1eKkTpoMarHuTHOM HHIYKIUU. [ToTok
BEKTOpa MAarHUTHOW WHIAYKIMHU. OJIEKTPOJABWKYINAS CUJIa HWHIAYKIMH. 3aKOH BJIEKTPOMArHUTHOM
unaykuun Gapanes. BuxpeBoe snexkrpuyeckoe mnose. IIEKTPOABUKYIAS CHIIa HHAYKIIMU B IPOBOJHUKE,
JIBIKYILIEMCSl MOCTYNATEIbHO B OAHOPOJHOM MarHuTHOM mnone. [IpaBmno Jlenua. MHIyKTUBHOCTS.
SIBneHre caMOMHIYKIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHAYKIIMHM. DHEPIUsl MArHUTHOTO TMOJIS KaTYLIKH
C TOKOM. DJIEKTPOMAarHUTHOE ToJie. TeXHMYeCKHe yCTPOUCTBA U MPAKTUYECKOE TPUMEHEHNE: TTOCTOSIHHBIE
MAarHHTBI, JIEKTPOMATHUTBI, AJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 1€Yb

TeopeTnueckue 3aHATHS:

1. MarnuTtHoe nojie. MarHuTHasi UHAYKIHS

OKO01-OKO04,
OKO009.
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2. MarauTHEII ITOTOK
3. MarauTHble CBOMCTBA BEIECTBA
4. Buxpesble TOKU

el

[TpakTrueckoe 3ausTHE:

1. Cuna Amnepa

2. Cuna Jlopenma

3. DIeKTpoOMarHuTHas MHIYKITUS.
4. O1C unnykuun. CaMOMHITYKIIHS
5. DHeprust MarHUTHOTO NOJIst

NP R R

Ipogheccuonanvno-opuenmuposannoe cooeprcanue

Tema 4.5
Inekmpomaznum
Hble A61eHUA 8
npogheccuonanvh
bIX 3a0avax

Cooeporcanue yueonozo mamepuana.

Ilposoonuku, Ousnekmpuxu U ROAYNPOBOOHUKU. Bzaumoodeiicmeue 3apsoos. 3axon  Kynoua.
Onexmpuyeckoe  none.  Jlunuu  HanpsdcénHocmu — dnekmpuyeckoco — noas.  Paboma  cun
INEKMPOCMaAmuiecko2o nos. Inekmpoémkocms. Konoencamop. Inexmpuueckuil mox. Hcemounuky
moxa. 3axown [owcoyna—J/lenya. Dnexmpoosudicywjas cuia u HympeHHee CONPOMUBILEHUE UCTNOYHUKA
moxa. 3asucumMocms CONPOMUBTIEHUs. Memanioe om memnepamypul. Maenumnoe none. Bexkmop
MazHumHou unoykyuu. Kapmuna nunuii uHOyKyuu MacHumuo2o nojisi ONUHHO20 NPAMO20 NPOBOOHUKA U
3AMKHYMO20 KOIbYEeB8020 NPOBOOHUKA, KAMYWKU C MOKOM. flenenue 31eKmpoMacHUmHol UHOYKYUU.
DHepeus MAcHUMHO20 NoJs KAmYWKY ¢ mokom. DnexmpomazHumuoe noie. Texnuyeckue ycmpoticmea u
NpaKmuyecKoe npumeHenue

Ipaxmuueckue 3ansamusi:

1. Dnexmpuueckue s61eHUA 8 NPOGDECCUOHAILHBIX 3A0AYAX

2. 3axonsl NOCMOSIHHO20 MOKA 8 NPODECCUOHATbHBIX 3A0a4aAX

3. Dnexmpuueckue npubopvl 8 NPOheccUoOHAIbHOU OesimenlbHOCmU

4. Mazcnummnule aenenus 8 NPogheccuoHanrbHbIX 3a0a4ax

5. Dnexmpomacnumuvle sa61eHUsE 8 NPODECCUOHATLHBIX 3a0aA4ax

6. [Ipupoonvie snekmpuieckue a61eHus 8 NPOPeCCUOHANbHBIX 3A0a4aX

PR R RN

Jlabopamopusie pabomol.
Jlabopamopnas paboma Ne3 «H3yuenue nociedo8amenbHo20 cOeOUHeHUst NPOBOOHUKO8)
Jlabopamopnas paboma Ne4 « H3yuenue napanieibHo20 coeOUHeHust NPOBOOHUKOBY
Jlabopamopnas paboma Ne5 «Onpeodenenue 3/[C u Hympenne2o conpomusienus UCmoOYHUKa moxay»
Jlabopamopuas paboma Ne6 « Habnooenue deticmaus MaZHUMHO20 NOJIsL HA NPOBOOHUK C MOKOM»

Jlabopamopnas paboma Ne7 « U3yuenue asnenus s1eKmpomMacHumHou UHOYKYUUY

Kontponbras padora Ne3 «DnekTpoMarHeTu3M»

NINDNDDN PP

OKO01-OKO04,
OKaO009.
[1IK2.2, I1IK 2.3

Pa3gen 5. Kose0anus v BOJHBI
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IIpo¢eccnonaibHO-0]

PUECHTUPOBAHHOC COACPIKAHUEC

Tema 5.1
MexaHunyeckue
"
3JIEKTPOMATHUT
Hble KoJIeOaHus

Conep:kaHue y4eOHOro MaTepuaJja:

Konebarenbnas cucrema. CBOOOIHBIE MeXaHWUYecKue konebanus. ['apmonudeckue konebanus. [lepuon,
4acToTa, aMILTUTyna U ¢aza kosebanuid. [IpyKuHHBIH MasTHUK. MaTeMaTU4eCKHii MasTHUK. Y paBHEHHUE
rapMOHUYECKUX Konebanuii. [IpeBpalienue sHepruu nNpu rapMoHHYecKnx Kosebanusx. KonebarenbHblil
KOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJI€OAaHUS B MICATbHOM KOjeOaTelbHOM KOHType. AHalorus
MEXIy MEXaHWYECKHMMH M 3JIEKTPOMAarHUTHbIMU KoJjeOaHusimu. Popmyna Tomcona. 3akoH COXpaHEHHS
SHEPruu B HJICATBHOM KoyiebaTenbHOM KOHType. IIpeacraBieHue o 3aTyxaroummx KojeOaHUsX.
BreinyxneHHsle MexaHndeckue kosebanus. Pe3oHanc. BeIHYKICHHBIE AIIEKTPOMAarHUTHBIE KOJICOAHMS.
IlepemennbIii Tok. CHHYCOMAQIBHBIA IEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JeiCTByIOIleE 3HAYEHUE CHJIbI TOKa M HampspkeHus. Tpancdopmartop. IlpomsBoacTtBo, mepenada u
noTpedieHue SIEeKTPUUYECKON IHEPruu. DKOJIOTMYECKHUE PUCKH TPU TPOU3BOACTBE SJICKTPOIHEPTHH.

KynpTypa HCIONIB30BaHMS JJIEKTPOIHEPIMM B IIOBCEJHEBHOW JKM3HU. TEXHHMUYECKHE YCTPOMCTBA U OKO01-OKO04,
IPAaKTUYECKOE IPUMEHEHUE: JIIEKTPUYECKHH 3BOHOK, TEHEpaTop IMEePEeMEHHOro TOKa, JIMHUU OKO09.
alIeKTponepeaay
Teoperuueckue 3aHATHSL:
1. KonebarenbHoe aprmxenne. MasTHUKH 1
2. BoinyxeHHbIe KosieOaHus 1
3. DIIEKTpOMAarHUTHBIC KOJIeOaHUs 1
[TpakTuyeckoe 3aHsTHE!
1. [IpeBparienuie sHEpPruyu Npu KouedaTeIbHOM JIBUKEHUU 1
2. DNeKTpOMarHUTHbIE KOJIeOaHus 1
3. [lepeMeHHBIH TOK 1
4. IIpon3BocTBO, epeaaya v NoTpeOIeHne IeKTPOIHEPTHH 1
5. [IpeBparnienre sHEPTUH B KOJIeOATEIHHOM KOHTYPE. 1
Tema 5.2 Coaepxxanue y4eOHOro MmarepuaJia;
MexaHuveckue u MexaHWUeCKHue BOJHBI, yCJIOBHs pacnpoctpaneHus. llepuon. CKOpPOCTh pacmlpocTpaHEHHs W JTHHA
3J1eKTPOMATHUTH BoJHBL. [lonepeunsie u mpoaonbHble BOJIHBL. MHTEepdepeHys u qudpakius MEXaHUYECKHX BOJH. 3BYK.
ble BOJIHbI Cxopoctb 3ByKa. I'pomkocTh 3ByKa. Beicota ToHa. TemOp 3Byka. DIeKTpOMarHUTHBIE BOJHBI. Y CIIOBHS]
U3JTY4YEHUsl AJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHrtanust BekTtopoB E, B, v B anekrpoMarHuTHOMH OKO01-OKO04,
BonHe. CBOWCTBa AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, IMPEIOMIICHHE, MOJISIpH3aus, TUpaKIus, OKO09.

uHTepdepeHims. CKOpoCTh AIEKTpOMarHUTHbIX BosH. Illkana snekTpoMarHUTHBIX BOJIH. I[lpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHMKE W ObITy. [IpMHLIMIBI paguocBsa3uM U TeneBUICHMA. Pannonoxanus.
ONEeKTpOMarHUTHOE 3arpsi3HEHUE OKpyKarollel cpeabl. TexHu4eckue yCTpOHCTBa M IPaKTUYECKOE

PUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE U MEAMIIMHE, pajap,
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panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-nieup

Teopernueckue 3aHATHA:
1. Mexanudeckue BOJTHBL.
2. DIEKTPOMAarHUTHHIC BOJHBI

[

IIpakTHueckoe 3aHsATHE:!
1. Ilpunnun paguocBssu
2. [IpumeHeHne >JIeKTPOMAarHUTHBIX BOJIH

Ipogheccuonanvno-opuenmuposannoe cooeprcanue

Tema 5.3
Konebanus ¢
npogheccuonanbrvlx
3a0auax

Cooeporcanue yuedbnozo mamepuana:

Konebamenvnas cucmema. Ilepuoo, wacmoma, amniumyoa u ¢asa xonebanuii. Ilpespawenue snepeuu npu
capMOHUYecKux Konebanusx. Aunanocus mexcoy MexXaHudecKUMu u 1eKMpOMASHUMHLIMU KOAeOAHUAMU.
BoinyocoeHHble Mmexanuueckue Koaebanus. Pezonanc. BvlHydcOeHHble 21eKmpoMasHumHble KoJleOauusl.
[lepemennviti mok. Ilpouzsoocmeo, nepedaua u nompedieHue NeKmpudecKkoll dHepeuu. IKoI02UYecKue,
pucku npu npouszsoocmee 31ekmposnepeuu. Kyromypa ucnonv3osanusi s1eKkmposnepeull 8 no8ceoHesHol|
orcuznu.  Mexanuueckue 60Hbl, YCI08US pACHpOCMpaHeHus. ONeKmpomazHumHvle 60/Hbl. TexHuueckue)
ycmpoticmea U npakmuyeckoe npumeHenue

[Ipakmuueckue 3aHAMUA.

1. Mexanuueckue xonebanus 6 npoghecCUOHANIbHBIX 3A0a4aAX

2. Dnexmpomaznumuole Koiebanus 6 NPOpecCUoHAIbHbIX 3a0a4ax
3. Mexanuueckue 801Hbl 8 NPODECCUOHATLHBIX 3A0AUAX

4. DnekmpomazHumuule 80IHbL 8 NPODECCUOHAILHBIX 3a0aUaAX

5. Konebamenvnvie npoyeccwi 8 npogheccuonanvHol 0esmenbHoCmu

PR NP

Jlabopamopusie pabomol.

Jlabopamopnas paboma Ne8 «Onpedenenue yckopenus c60000H020 NAOEHUS. C NOMOWBIO MAAMHUKAY

N

OK01-OK04,
OKO09.
[IK2.2, 11K 2.3

KonTpoubHnas padora Ne 4 «KoneGaHust 1 BOJTHBI»

[EY

Pa3zmesa 6. OnTuka

16

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE
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Tema 6.1

Conep:xanue yueOHOro MmaTepuaJjia:

Jlabopamopnvie 3anamus:

I'eomerpuueckasn | ['eomerpuueckas ontuka. [IpsMonnHeiiHOE pacnpoCTpaHEHHE CBeTa B OJHOPOAHOW cpene. JIyu cera.
ONTHKA Toveunslit ncTouHUK cBeta. OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune nzobpakeHuil B
wiockoM 3epkanie. Ilpemomiienue cBera. 3akoHBI MpeIOMJICHHsS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yros MOJHOrO BHYTPEHHErO OTPa)KEHUS.
Hucnepcus cBeta. CinoxHblil coctaB 6enoro ceeta. Lper. Cobuparomiue u pacceuBaroiue JuH3bl. ToHKas OKO01-OKO04,
mua3a. DoKycHOE paccTOsSHME M ONTHYECKas cuia TOHKOM JmH3bL. [locTpoenme wuzoOpakeHUil B OKO09.
coOuparomux M pacceuBarommx nuH3ax. dopmyna TOHKONH JUH3bI. YBEJIWYEHHE, J1aBa€MOE€ JIMH3OM.
[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.
[TpakTryeckoe 3aHsTHE:
1. 3axonbl npenoMieHUs. 3aKOHbI OTPAXKEHUS 1
2. JIunzsl. [TocTpoenue n3o0pakeHmi 1
3. OnTrueckue npuodopsI 1
Tema 6.2 Coaep:xanue yueOHOro MmaTepuaJjia:
BoanoBasi ontuka | BonnoBas onrtuka. MHTepdepennus cBera. KorepeHTHbIE WCTOYHWKH. YCIIOBUS —HAOIIOJACHUS
MaKCUMyMOB M MHHHUMYMOB B HHTEPPEPEHLUMOHHONW KapTHMHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
ucToyHuKoB. Judpakuus ceera. udppakunonnas pemeérka. Y cioBue HabM0IeHUS TIaBHBIX MaKCUMYMOB
Opy MaJeHUUd MOHOXPOMATHYECKOTO CBeTa Ha Au(pakuuoHHYH pemérky. [lomspusanus cera.
TexHuueckue ycTpoWcTBa M TNPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar, MPOEKIIMOHHBIN OKO01-OKO04,
anmnapar, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAs periéTKa, MOJISPOn]I OKO09.
Teopernueckoe 3aHsATHE:
1. Tucnepcus. UnTepdepenius 1
2. NMudpaxmus 1
3. Buasl ciektpoB. Busl uznyueHuit 1
4. Ontuyeckue npubopsl 1
Ipogheccuonanvno-opuenmuposannoe cooepicanue
Cooepicanue yuebnozo mamepuana
Toueunvii ucmounux ceema. Ompadcenue ceema. llpenomnenue ceema. 3aKOHbI NPENOMIEHUS CEEMA.
L{gem. Cobuparowue u pacceusarowue aun3vl. Ilpeoenvl npumMeHuUMocmuy 2eomMempuiecKot. ONMuKU.
Tema 6.3 Texnuueckue ycmpoucmeda u npaKmuyeckoe npumeHeHue
Onmuka 6
Ipaxmuueckue 3anamus:
npogeccuonanvHvix 1 T'eomem 5 1
S . pUTeCcKas ONMUKA 8 NPOPecCUOHANIbHBIX 3A0a4aX
3a 2. Bonnosas onmuka 6 npogheccuonanvrulix 3aoauax 2
3. Onmuueckue npubopuvl 8 NPoGheccUOHANIbHOU 0esimelbHOCMU 1
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1. Jlabopamopuas paboma Ne9 « Onpedenenue noxazames npeiomieHus. Cekia» 2
2. Jlabopamopnas paboma Nol(0 «H3zmepenue OnuHbl c6emMoB0l 80IHbLY 2
KonTtpoabsnas padora Ne 5 «Ontuka» 1
Paznesn 7. OCHOBBI cienMAJbHOM TEOPUH OTHOCUTEIbHOCTH 2
Tema 7.1 Copaeprxanue y4eOHOro MmarepuaJia
CnenuanbHas ['paHuIBl TPUMEHUMOCTH KJIaccu4yeckoil MexaHuku. [locTynaTsl cienuanbHOi TeOpUr OTHOCUTENEHOCTHU:
Teopus WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, PUHIIUI OTHOCUTEIIbHOCTH DUHIIITEHHA. OKO01-0K04
OTHOCUTEIbHOCTH | OTHOCUTENHHOCTh OJIHOBPEMEHHOCTH. 3aMe IJICHHE OKO09 ’
BPEMEHU U COKPAIICHUE AJTMHBI. DHEPTUS U UMITYJIbC PEIIATUBUCTCKON YaCTHIIBI. '
CBs13b MaccChl C SHEPTUel U UMIYJIHCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOs
Teopernueckoe 3aHsATHE:
1. ITonstus u noctynarel CTO 2
Pa3nen 8. KBanToBasi pusuka 9
Tema 8.1 Coaep:xxanue yueOHOro MmaTepuaJia:
DJ1eMeHThI ®otonbl. Qopmyna [lmanka cBs3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrus W UMIYJIbC (POTOHA.
KBaHTOBOM onTukm | OTKpbITHE U UccnenoBanue porodaddexra. OnbiTel A.I'. CtoneroBa. 3akonsl GpoTtorddekrra. YpaBHEHHE
Oitamreitna st poroaddexra. «Kpacnas rpanuma» dotodddexra. JlaBnenne ceta. Ombiter I1.H. OKO01-OK04
JlebeneBa. Xumuueckoe NeiCTBHE cCBeTa. TeXHUYECKHE YCTPOICTBA M MPAKTHUECKOE MpPHUMEHEHHE: OKO09 ’
dboToseMeHT, HOTONATYNK, COTHEUHAs OaTapesi, CBETOINO]] '
[TpakTHdeckoe 3aHsTHE:
1. ®oroaddexr 1
2. IlpakTuyeckoe npumeHeHue Gorordpdexra 1
Tema 8.2 Copaeprxanue y4eOHOIo MaTepHuaJia;
Ctpoenue atoma | Mozgens aroma Tomcona. Omnbitel Pesepdopaa nmo paccessHuio o-vactuil. [lnanerapHas Monenb aTtoma.
[Tocrynartel bopa. M3nydyenue u norsomieHre GOTOHOB MPH MEPEXOIE aTOMa C OJHOTO YPOBHS SHEPIHH Ha
npyroii. Buael cnextpoB. CrnekTp ypoBHEH »HEpruuM aroMa BoJopoAa. BoIHOBbIE CBOWCTBA YacTHII.
Bonnel ne bpoina. KopnyckynspHo- BOJHOBOM Jyanu3Mm. CIIOHTaHHOE M BBIHYKIEHHOE H3ITyYEHUE. OKO01-OKO04,
TexHUYECKHE YCTPOICTBA W MPAKTHUECKOE MPUMEHEHHE: CIEKTPaNbHBINA aHaN3 (CHEKTPOCKOM), Jiasep, OKO09.
KBAHTOBBIN KOMITBIOTEP
[IpakTUueckoe 3aHsTHE:
1. Ctpoenue atoma 1
2. TexHu4eckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHUE 1
Tewa 8.3 gl??ﬁgglﬁl?\gggqeg;g&x:;?ﬁ: H:J';O}KHOCTB ctpoeHusa sapa. OTKpbITHE PaguOaKTUBHOCTH. OTBITHI OKO1-OK04,
ATOMHOE S17IpO ’ ) ’ OKO09.

Pezepdopna mo ompeneneHuio cocraBa paanoakTUBHOTrO minmydeHus. CBoiicTBa anbda-, Oera-, ramma-
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u3nyyeHus. BiusHue paaMOaKTHBHOCTH HA JKUBBIE OpraHu3Mbl. OTKpbITUE IPOTOHA W HEUTpOHA.
Hyxnonnas moaens siipa ['eitzenOepra-MBanenko. 3apsia siapa. MaccoBoe yucio siapa. M3oromsl. Anbda-
pacman. DIEKTPOHHBIH W TIO3UTPOHHBIN OeTa-pacmaa. [amma- wm3nmydeHue. 3aKOH PaIMOAKTUBHOTO
pacmana. DHeprus CBsI3W HYKJIOHOB B sjpe. Saepubie cuibl.JlepekT Maccel siapa. SInepHble peakiuu.
Jenenue u cunres saep. Snepusiit peakrop. TepmosinepHslii cunTe3. [IpobiieMbl U IEpCHEKTUBHI SACPHOI
SHEPreTHKU. ODKOJIOIMYECKUE aCIEKThl SACPHOM SHEPreTHKU. OJEeMEHTapHble dYacTHlpl. OTKpbITHE
NO3UTPOHA. MeTonpl HAONIOACHUS € PErUCTPAllMM  DJIEMEHTapHbIX dYacTull. @OyHIaMeHTaJIbHbIC
B3auMoeiicTBus. EquHcTBO (u3nueckoit kapTuHbl Mupa. TexXHUYecKHe YCTpOIlCTBa M MPaKTUUYECKOe
IpUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa, siiepHblii peakTop, aroMHasi 0omba

TeOpeTI/I‘{CCKOG 3aHATHUC!

1. PaguoaktuBHOCTH. M3nyuenus 1
2. CTpoeHHEe aTOMHOTO sIpa 1
3. DileMeHTapHbIC YaCTHIIBI 1
[IpakTuueckoe 3aHsATHE:!
1. SAnepubie peakiuu 2

Pa3nen 9. DjieMeHTHI ACTPOHOMMY U ACTPOPU3UKH 6

Tema 9.1 Conep:xxanue yueOHOro MaTepuaJja:

Crpoenue Otanbl pa3BUTHUS acTpoHOMHH. [IpukiagHOe W MHPOBO33PEHUECKOE 3HAUYEHHWE acTpOHOMUHU. Bun

ConneuHoii cucteMsl | 3B€31HOr0 HeOa. Co3Be3nus, spkue 3BE3MBI, TUIAHETHI, UX BUAUMOE ABWKeHue. CoJiHeyHas cucTeMma.
Connue. ConHeuHas akTUBHOCTh. Mcrtounuk »sHeprum ConHua W 3BE34. 3BE3ABI, MX OCHOBHBIE
XapakTepucTuku. JlmarpaMma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTH».  3BE3IbI  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUISl 3BE3] TJIABHOW MOCIIENOBATEIbHOCTH.
Bnytpennee crpoenne 3B€37. CoBpeMEHHbIE TIPEACTABICHUSI O MPOUCXOXKACHUU U dBotoIMK CoJHIa U
3BE31. OTtanbl KU3HU 3BE3A. Mueunslii Ilyte — Hama [Manaktuka. [lonoxkenue u nuxenue CoJiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoramaktuky u kBasapsl. UEpHBIE BIPHI B sApax TrajJakTHK. BeeneHHas. OK01-OK04
Pacmmpenue Beenennoil. 3akon Xa60ma. Pasberanue ranaktuk. Bua 38é3nHoro neb6a. Teopust bonbiioro OKO09 ’
B3pbIBa. PenmkroBoe m3nmydenue. MacmraOHas cTpykTypa Bceenennoit. Meraramaktuka. Hepeménunie '
po0OJIeMbl ACTPOHOMHUH
Teopernueckoe 3aHsATHE: 1
1. ActpoHOMUS U €€ CBSI3b C APYTUMU HAyKaMH 1
2. Bup 3Bé3nHOrO Heba 1
3. CTpoeHHEe COTHEYHOM CUCTEMBI 1
4. 3Be3abl 1
5. l'anaktuku 1

6. [losiBienue u pazsutue Beenennoit
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Koncynpramuu 8
DK3aMeH 4
Bcero: 148
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3. YcioBus peanu3anum NporpaMmbl 00111e00pa3oBaTeJIbHOM U CIAIIINHbBI

3.1. TpebdoBaHUsA K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneYeHU o

Peasm3anus nporpaMMbl AUCHHUILUIMHBI TPeOyeT HATHYUS Y4eOHOro Ka0uHeTa (PU3NKH.

O06opynoBaHue yueOHOTO KaOHMHETA:

1. [Tudposas nabopaTopus 1o HU3MKE A YIUTEIS;

2.1ludporas maboparopus o GpU3MKe 71 yUESHUKA;

3.Bechl TexHUYECKHE C pa3HOBECAMH;

4. KommuiekT 171 1a00paTOpHOTO MPaKTUKyMa [0 ONTHKE;

5. Kommutekt 115t 1a00paTOpHOTO MPAKTHKyMa M0 MEXaHUKE;

6. Kommekt ans 1abopaTopHOro MpakTHUKyMa MO MOJEKYISIpHOW (u3MKe U
TEPMOAMHAMHUKHY;

7.Kommnekt pis 7ab0OpaTOpHOTO MpakTUKymMa [0 AJIEKTPUYECTBY (C
TEHEPATOPOM);

8. AmniepmeTp 1ab0paTOpPHBIN;

9. BonbT™meTp 1a60paTOPHBIN;

10. TepmomeTp mabopaTOpHBIii;

11. bapometp-anepous;

12. biok nuTaHus peryanpyemMblii;

13. Buneokamepa /i pabOThI C ONITUYECKUMHU TPUOOPaMHU;

14. T'urpomeTtp (TICUXpPOMETP);

15. I'py3 HaOOpHBIH;

16. JlunamMoMeTp 1eMOHCTPAIIMOHHBIN;

17. KoMIUTIeKT MOCYAbl IEMOHCTPAITMOHHOMN C IPUHAIC)KHOCTSIMH,

18. MaHOMeTp KHUAKOCTHOM JEMOHCTPAIIMOHHBIN;

19. MeTp 1eMOHCTPaIlMOHHBIN;

20. Hacoc BakyyMmHBbIii KomoBckoro;

21. CTONHK IOABEMHBII;

22. llltaTuB 1eMOHCTPAIIMOHHBIN (PU3NUECKHIA,

23. Habop IeMOHCTPAIIMOHHBINA 110 MEXaHUYECKUM SBIICHUSIM;

24. Habop n1eMOHCTPAIIMOHHBIN [0 MEXaHUYECKUM KOJIeOaHUsIM;

25. Habop JIeMOHCTpaIMOHHBII BOJTHOBBIX SIBJICHHIA,

26. CtakaH OTIMBHOI IEMOHCTPAIIOHHBIIA;

27. TpyOxa HerotoHna;

28. [ap IMTackans;

29. Habop IeMOHCTpAalMOHHBIN MO MOJEKYISIpHOH (HU3HKE W TETUIOBBIM
SIBIICHUSIM;

30. Habop JieMOHCTpaIIMOHHBIH TT0 Ta30BBIM 3aKOHAM;

31. HaGop kanusisipos;

32. KamepTOHBI Ha PE30HAHCHBIX SIHKAX;

33. KoMIIeKT npoBo/I0B;

34. Maraut xyrooOpa3HbIii;

35. MarHur nojaocoBO# JeMOHCTPAIIMOHHBIN;

36. MammHa 31eKTpoopHas;

37. Halop 1no u3y4eHnt0 MarHuTHOTO 10JIs1 3eMIIH;

38. HaOop nmeMOHCTpaIMOHHBIN TT0 MATHUTHOMY ITOJTFO KOJIBIIEBBIX TOKOB;

39. Halop 1eMOHCTpAIIMOHHBIH 110 TIOCTOSTHHOMY TOKY;

40. Habop AeMOHCTPAIMOHHBIH MO AIEKTPOIUHAMUKE;

41. Halop anst AeMOHCTpAIMH MAarHUTHBIX TOJIEH;

42. Habop a1t IeMOHCTpAIMH YJIEKTPUUECKHUX TOJICH;

43. Tpancopmarop yueOHBINH;

44, Tlamouka CTEKIISIHHAL,

45. Tlanouka 300HHTOBAS,
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46. Tlpubop Jlena,

47. CTpenku MarHUTHBIE HA ILITATUBAX;

48. CynTaH 31eKTPOCTaTHYCCKUI;

49. IlItaTuBHI H3OIUPYIOIIKE;

50. DrnexTpomarHuT pa3OOpHBIN;

51. HaGop 1eMOHCTpaIMOHHBIN 0 TE€OMETPUIECKON ONTHKE;

52. Ha0op neMOHCTpaIMOHHBIN 110 BOJHOBOW ONITHKE;

53. KoMIIIeKT HarJIsAHBIX TOCOOMIA AJIS TOCTOSTHHOTO MCIIOJIb30BAHUS;

54. KoMIuieKT mopTpeToB ajst opopMiieHUs KaOUHETa,

55.  KoMIIeKT JeMOHCTPAlMOHHBIX Y4EOHBIX TaOIHII.

[Tpu Hamu4yuu HEOOXOAUMOTO 000PYAOBAHUS 3aHATHS O (PU3UKE B HEKOTOPHIX CIydasiX MOTYT

MIPOBOJIUTHCS B UMEIOIIUXCS B 00pa30BaTEIbHON OPTaHU3ai MACTEPCKUX WK Ja00paTOpHsX.

3.2. UudopmanuonHoe odecriedenne 00y4yeHus

Ilepeyenb pexoMeHaAyeMbIX y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, 10NMOJHUTEIbHON
JUTEepaTypbl

OcCHOBHbBIE HCTOYHUKH:

Jmutpuesa B.®. ®usuka: ba3oBblil ypoBeHb: yU4eOHUK /111 00pa30BaTeNbHbIX OpraHU3alMil,
peanu3yonmx 00pazoBaTebHbIE MPOrPaMMbl CpeHEro MpodeccuoHaIbHOro odpazoBanue, 1-¢ U3,
M: Akanemus, 2022r.

HOmutpueBa B.®. Owusuka: ba3oBblii ypoBeHb: COOpPHHK 3adau Jis 0O0pa3oBaTeIbHBIX
OpraHu3alfii, pealn3yIomuXx o00pa30BaTENbHBIE NPOTPAMMBI  CPEAHETO MPO(PECCHOHATBHOTO
oOpa3zoBanue, 1-e uzn, M: Akagemus, 2022r.

JlonoTHUTeIbHBbIC HCTOYHUKH:
1.  JmutpueBa B. ®. ®usuka jis npodeccuil ¥ crenuanbHOCTEH TEXHUUYECKOTO MPOQUIIS:
JIEKTPOHHOE  y4yeOHOe M3/aHue (MHTEpaKTUBHOE HJIEKTPOHHOE NPUIOXKEHUE)  JUIs
00pa3oBaTeNbHBIX YUPEKICHHUH cpel. pod. oOpazoBanus. — M., 2022.
KacesnoB B.A. MmttoctpupoBanHsblii atnac o ¢usuke: 10 knace.— M., 2022.
KacesiroB B.A. MimmoctpupoBanHbii aTiiac o pusuke: 11 xmace. — M., 2022.
4.  Tpodumona T.N., dupcos A.B. ®usuka ams npodeccuii u cnennanbHOCTENH TEXHUYECKOTO U
€CTeCTBeHHO-Hay4YHOT0 Tipoduieii: CoopHuK 3a1ad. — M., 2023.
5. Tpodumosa T. 1., ®upcos A. B. ®usuka ans npodeccuit U cnennanbHOCTEH TEXHUIECKOTO
M €CTECTBEHHO-HAay4YHOTO npodueii: Pemenns 3agau. — M., 2022,
Tpodumona T. 1., Pupcos A. B. dusuka. CripaBounuk. — M., 2022.
7.  ®upcos A. B. ®usuka ansa npodeccuil U crnennaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HAy4YHOTO Mpouiel: yaeOHUK Ui 00pa3oBaTeNbHBIX YUPEXKIECHUH cpel. mpod. oOpa3oBaHUs
/mox pen. T. U. Tpopumonoii. — M., 2023.

w N

o

HNHuTepHeT-pecypcsl

1. Enunas xomnmexkmms Uu@poBbIX oOpa3zoBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru/ - TekcT: 2MEKTPOHHBIH.

2. EcrectBeHHO-HayuyHble dkcnepuMmeHTsl — @usmka: Kommekuus  Poccuiickoro
ob6rreodpaszoBarenpHoro moprana. - URL: http://experiment.edu.ru / - Tekct: 37K TPOHHBIHA.

3. Jlaboparopus o0y4yeHus buzuKu " aCTPOHOMHUU NCMO PAO. -
URL: http://physics.i0s0.ru - TekcT: 31eKTpOHHBIH.

4. Oenepanbublii mopran «Poccuiickoe obpazoBanuey». - URL: http://www.edu.ru - Tekcr:
JJIEKTPOHHBIN.
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4. KOHTPO.1b ¥ OLIEHKA Pe3y/IbTATOB OCBOCHMSI THCIHMILIHHBI
KoHTpo1b M OlleHKa pacKpbIBalOTCA uepe3 (HopMupoBaHHE OOIMX M HPOQecCHOHATBHBIX
KoMIleTeHIi. KommeTeHun MODKHBI OBITH COOTHECEHBI C IPEAMETHBIMU pe3yiabTaTtamu. Jlis
KOHTPOJISL U OLIEHKU pE3yJIbTaTOB OOyYEHHs IPENoJaBaTelb BHIOMPAET (POPMBI U METOMABI C YYETOM
npodeccruoHann3anuy 00y4eHus 110 MPOrpaMMe JUCIUITITHHBL.

Koxa
¢GopmupyembIx
KOMIIeTeHIIMH

Pa3zgen/Tema

Tun oeHOYHLBIX
MeponpUusITHI

OK01-OK04, OKO09.

Pasnen 1. Temsr 1.1

Pasnmen 2. Temnr 2.1., 2.2, 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3
Pasmen 4. Temn1 4.1.,4.2,4.3, 4.4
Pasznen 5. Temnr 5.1., 5.2.

Pazgen 6. Temn! 6.1.,6.2.

Pa3zgen 7. Temsi7.1.

Pazgen 8. Temnr 8.1, 8.2, 8.3
Pa3zzgen 9. Temnr 9.1

- YCTHBIH OIPOC;

- (pOHTATBHBIAOIPOC;

- Tecr;

- MpakTUyYecKue padoThl;
- nabopaTtopHbie pabOTHI;
- KOHTpPOJIbHbIE PaOOTHI.

[1K2.2, I1IK 2.3

[IpodeccronanbHO -OPHEHTHPOBAHHOE
CoJIepIKaHue:

Paszgen 1. Temnr 1.1

Pasnen 2. Teme! 2.4.

Paznen 3. Temsr 3.4

Pasnen 4. Temsr 4.5

Paznen 5. Temsr 5.3.

Paznen 6.Temsl 6.3.

- JJaGoparopusie paboTsi4
-TBopueckue paboThI;
- [IpoexTHbIE pabOTHI.

OKO01-OK04, OKO09.

I1K2.2, I1K 2.3

HpOMe)KYTOLIHaH aTTeCTanusAa
OK3aMCH

9K3aMeHalMoHHas padoTa B
YCTHOH (opMe o Ouiieram.
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