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[Iporpamma pa3paboTaHa Ha OCHOBE

[Mpukaza MunuctepcrBa mnpocBemeHuss Poccum ot 20 mapra 2024 1. Ne 175 «O6
YTBEPKACHUH  (elepaibHOT0  TOCYJapCTBEHHOTO  OOpa3oBaTEeNbHOTO  CTaHAapTa  CPeJHEro
npodeccnonansHOro oOpazoBanus 1o mpodeccun 23.01.09 Mammuuct J1okoMoTHBa (IO BHIAM
MOJIBIKHOTO COCTaBa JKeJI€3HOI0POKHOIO TPAHCIIOPTA (TEIIIOBO3));».

ITpukasa MunucrepcTBa oOpa3oBaHUs u HAYKH! Poccuiickoit ®denepauun
or 17 mas 2012 No 413 «OO6 yrBepkaeHuu (eaepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa cpeaHero oomiero oopasoBanus» (¢ uameneHusiMu ot 01 despans 2024 r. Ne 62);

IIpukaza MunucrepctBa mpocBemernss P ot 18 mas 2023 1. Ne371 «OO6 yTBepkacHUN
denepanbHON 00pa30BaTENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUY;

B COOTBETCTBUH C:

OenepanbHoii pabouelt mporpammbl COO mo ydeOHOMYy mpenmery «®Dusmkay (6a30BbIf
YPOBEHB);

IpUMEpHO pabodell mTporpaMMbl  00mIE00pa3OBATENbHON JUCHUIUIMHBL «DHU3UKa) IS
npodeccnoHanbHbIX 00pa30BaTEeNbHBIX Opranu3anuii, yreepxkaenHoit ®I'bOY IO HPIIO ot
30.11.2022 r., pazpaborannoii st npodeccun CIIO 23.01.09 MamuHHCT JTOKOMOTHBA (110 BUIAM
MOJIBIKHOTO COCTaBa JKeJIE3HOA0POKHOTO TPAHCIIOpTa (TEII0BO3));

B COOTBETCTBUM ¢ PekoMeHmanmmsMu IO pealu3aluu CpeaHero oOmero oOpa3oBaHHs B
mpenenaax OCBOSHHS 00pa3oBaTEeNbHON MPOrpaMMbl CpeIHEro MnpoQecCHOHATBHOIO O00pa30BaHUS
(mucemo JlemapraMeHTa TrOCyNapCTBEHHOW TIONMTHUKKM B cdepe cpenHero mnpodeccHoHaIbHOTO
obpa3zoBanus u npodeccuoHanbHoro ooyuenus Munnpocseierus Poccun ot 01.03.2023 Ne(05-592).

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

Pa3zpaboTrunku:

Tepnosbix H.U., Metoguct BIIOY OO «OpnoBckuil TeXHUKYM IyTed cooOmieHuss uMmeHu B.A.
JlamoukuHa;

TonkaueBa O.M., npenonaBarens ¢uzuku BIIOY OO «OpnoBckuil TeXHUKyM IyTeill coOOLIeHHS
umenu B.A. JlanoukuHay

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

PaCCMOTpeHO, 01106pCHO U PEKOMEHIOBAHO K NIPUMCHCHUIO Ha 3aCCIaHHH HpeHMCTHO—UHKHOBOﬁ

KOMHCCHH 00111e06pa30BaTeIbHBIX JHCIHUILIMH.
ITpotokon Ne 44 ot « b » _sOHL 2024 .

TTpoBepeHo: ' COI'JIACOBAHO:
3amMegruTens AMPEKTopa

Meromuct OY [y :
Tepuossix H. Y. é;& \ _ : onobyes A. B.
: 3 3aB. otaenom Ol
, — HBanosa E. JI.
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COJAEPXAHUE

OO6mast xapakrepucTuka pabodeil mporpamMMmbl 00I1€00pa30BaTENbHON JAUCHUILIMHBI
«Du3rKa»

CtpykTrypa u conepkanue o01ieo0pa3oBaTeaIbHON JUCIUILTAHBI

YcnoBus peanusanuy mporpaMmMbl 001eo0pa3oBaTeIbHON TUCITUTUTHHBI

KoHTpo:b u o11eHKa pe3ynbTaToB OCBOEHUS 00I11e00pa3oBaTeIbHON AUCIUIIITMHBI



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

1.1. MecTo AMcUMILIMHBI B CTPYKTYPe 00pa30BaTeIbHOI POrpaMMbl

Ob6meoOpa3oBatenbHas  aucuuiUiniHa — «Pusukay  sBiserca  00sA3aTeIbHOM  YacThIO
obmieoOpazoBarenpbHOro Iukia obpaszoBarenpHoi mporpammbl CIIO B coorBerctBum ¢ PI'OC mo
npodeccuu 15.01.35 Macrep ciecapHbIX padoT.

1.2. lenu v maHUpyeMbIe pe3yiIbTaThl OCBOCHUS JUCIUTLINHBI:

1.2.1. leau aAucHUNIMHbI:

CozepxaHue TporpaMMbl  00IIe00pa3oBaTeIbHON AUCHMILIMHLI DH3MKa HaANpaBiIeHO Ha
JOCTUKEHHE CIIEIYIOIIMNX LIENEH:

® (opmupoBaHue y oOy4aroIIMXCsl YBEPEHHOCTHM B IIEHHOCTH OOpa30BaHMs, 3HAYHMOCTHU
(bU3NIEeCKUX 3HAHUH JJIs1 COBPEMEHHOTO KBATM(DUIIMPOBAHHOTOCIEIIMAIICTA TIPU OCYIIECTBICHUH €T0
poeCCHOHATILHOM 1€ TeNIbHOCTH;

® oBjajgeHHE Crneuu(uIeckoll cucTeMoil (U3MYeCKMX TOHSATHHA, TEPMHHOJIOTHEH U
CHMBOJIMKOM;

® (OCBOCHHE OCHOBHBIX (I)I/ISI/I‘ICCKI/IX Teopnﬁ, 3aKOHOB, SaKOHOMepHOCTeﬁ;

® OBJIaJICHUC OCHOBHBIMH MCETOJAMH HAy4YHOT'O IIO3HAHUS IIPpUPOABI, HCIIOJIb3YyCMBIMU B
(1)I/I3I/IK6 (Ha6J’IIO,Z[eHI/Ie, OIIMCAHUEC, UBMCPCHUC, BBIIBHIKCHUC I'MIIOTC3, IIPOBCIACHHUC SKCHCpI/IMCHTa);

® OBJAJICHUC YMCHHUSIMH O6pa6aTI)IBaTI) JaHHBIC JSKCIICPUMCHTA, OOBICHATH IMMOJIYYCHHBIC
pe3yiibTaThbl, YCTAHABJIMBATHL 3aBHUCHMOCTU MCKIAY (1)I/I3I/I‘16CKI/IMI/I BCIMYHMHAMH B Ha6J'IIO,Z[8.CMOM
SIBJICHUH, I€J1aTh BBIBOJBI,

° (I)OpMI/IpOBaHI/Ie YMCHHUS pCUIATh (I)I/I3I/ILIGCKI/IG 3aa4U pa3HbIX ypOBHeﬁ CJIIOKHOCTH,

® pa3BUTHE MO3HABATEJIBHBIX MHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
nporecce MPUOOPETEeHHsT 3HAHUM C HCHOJb30BAaHUEM pPAa3IMYHBIX MCTOYHHKOB HHGpOpMALMU U
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTMH; yMeHUH (opMmynupoBaTb U OOOCHOBBIBATH
COOCTBEHHYIO TMO3UIMI0 IO OTHOIIEHUIO K (M3MYeCKON HHGpOpMalMU, NOIydaeMol M3 pasHbIX
HUCTOYHUKOB;

® BOCIIMTaHHMEC UyBCTBaA I'OpAOCTH 34 pOCCHﬁCKYIO (I)I/ISI/ILIGCKYI-O HAYKY.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHSI 0011e00pa30BaTeJbHON IUCHMIIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.

Ocoboe 3HaueHWe AMCUUIUIMHA uMeeT npu ¢opmupoBanuu u passutun OK u IIK:
muyHocTHBIX (JIP), MetanpenmeTHsix (MP) u npeameTHbIx pe3ynabTaToB 6azoBoro yposHs (I1P6).

Koani Pe3yabTaThbl 0CBOCHUS IMCHUTIINHBI

pe3yJibTa

TOB
Bribupath criocoObl perieHus 3a1ad npo(ecCHOHAIbHONW NEATEIbHOCTH MPUMEHUTENBHO K

OK 01 Pa3INYHBIM KOHTEKCTaM;

OK 02 Hcnonp30BaTh COBpeMEHHBIE CPEJCTBA MOUCKA, aHAIN3a U WHTEpIpeTaluu nHGOpMaluu 1
UH(POPMALIMOHHBIE TEXHOJIOTHH JUIs BBITTOJIHEHHS 3314 PO eCCHOHATIBHOM eI TeTbHOCTH;
[TnanupoBaTh U peann30BbIBATH COOCTBEHHOE MPOGECCHOHATBHOE U JTUYHOCTHOE Pa3BUTHE,

OK 03 NPEINPUHIMATENIBCKYIO IEATENILHOCTh B MPO(EeCcCHOHANBbHOM cepe, UCTIONb30BaTh 3HAHUS
110 (PMHAHCOBOW I'PaMOTHOCTH B PAa3JIMYHbIX )KM3HEHHBIX CUTYalUsX;

OK 04 OddexTuBHO B3aUMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IC,

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




JIPB 1.7.

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

JIPB 2.5.

OCO3HaHHO TPOSIBIISIONINI HEPABHOIYITHOE OTHOUICHHUE K BBIOPAaHHON MpodeccHoHaIbHOM
JeSITEIbHOCTH, TOCTOSHHO COBEPIICHCTBYETCS, MPO()ECCHOHAIBHO pacTeT, IMPOCIABIIL
CBOIO NP0 ECCHI0/CIIEITUATBLHOCTD.

JIP 6.3.

Brelpakatomuii  0OCO3HaHHYKD  TOTOBHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHMIO B BEIOpaHHOU cepe mpodecCHOHABHON AeATEHbHOCTH.

JIP 6.6.

Ob6nanarommii cOpMHUPOBaHHBIMU MPEICTABICHUSIMU O 3HAYCHUH M IICHHOCTU BBIOPAHHOMN
npodeccun, MPOSBISAIOIINN YBaKCHHE K CBOEH Mpodeccuu U cBOeMy NMpopecCHOHATEHOMY
cO00IIeCTBY, TMOAACPKHUBAIOIINN MO3UTUBHBIA 00pa3 M NPECTHK CBOeW mpodeccuu B
o011ecTBe.

JIPB 6.8.

['oTOBBIN K OCBOCHUIO HOBBIX KOMIETCHIIUN B TPO(ECCUOHATTLHOM OTPACITH.

JIP 7.2.

Belpaxkatomuii  nestenbHOe  HENpUATHE  JOEHCTBUHM, MNPUHOCIIIUX Bpeld IMPHUPOJE,
COJICUCTBYIOIIMI COXPAHEHUIO U 3AILUTE OKPYKAIOIIEH CPEbl.

JIP 7.3.

[Tpumensromuii 3HaHUS U3 0011€00Pa30BATEIBHBIX U MPOPECCHOHATBHBIX TUCIHIUIHNH IS
pPa3yMHOTro, OEpe’KJIMBOTO MPOM3BOACTBA M NPHPOAONOIB30BaHUS, PECypCcOcOepeeHus: B
OBITY, B TPO(heCCHOHAIBHOM Cpefie, 00IIECTBEHHOM NMPOCTPAHCTBE.

JIPB 7.5.

OTBETCTBEHHO MOAXOIAIIMN K PAalMOHAIbHOMY IMOTPEOJIEHHUIO 3HEPrUH, BOJBI U JAPYIHX
IPUPOJIHBIX PECYPCOB B XKU3HU B paMKax 00yueHUs U NPOPECCUOHANBHOMN JEATEIbHOCTH;

JIPB 7.6.

[ToHumaromuii OCHOBBI 3KOJIOTMYECKOM KyJIBTYphl B MPO(ECCHOHANIBHON AEATENbHOCTH,
oOecrieunBaroIlell OTBETCTBEHHOE OTHOLIEHME K OKpY)KaoLleld COLUalIbHO-IIPUPOIHOM,
IIPOM3BOJICTBEHHOM CpeJE U 3/I0POBBIO;

JIP 8.1.

JlesTenbHO BBIpAXKAOLIUI MO3HABATENbHBIE MHTEPECHl B Pa3HbIX MPEIMETHBIX 00JacTiX ¢
y4€TOM CBOUX MHTEPECOB, CIOCOOHOCTEH, JOCTHKEHWIl, BBIOPAHHOTO HaIPaBJICHUS
npo¢ecCHOHATIBHOI0 00pa30BaHMs U MOATOTOBKHU.

JIP 8.2.

OOnanmaronmuii MpeACTaBICHUEM O COBPEMEHHOW HAYYHOW KapTHHE MHpA, JOCTHKCHHSIX
HayKd W TEXHUKH, apryMEHTHPOBAHHO BBIPAXKAIOIIMH MOHMMAaHME 3HAYCHUS HAyKH H
TEXHOJIOTH JIJIsl pa3BUTHS POCCUMCKOr0 00IIecTBa M 00ecreueHus ero 6e30MacHOCTH.

JIP 8.3.

JIEMOHCTpUPYIOIINK HAaBBIKM KPUTHUYECKOI'O MBIIUIEHUS, ONPEINEIECHUs JOCTOBEPHOCTH
HayyHOW MH(pOpMaLuy, B TOM 4YHcie B chepe NpodhecCHOHATEHON e TEIbHOCTH.

JIP 8.4.

yMeIOH_II/Iﬁ BBI6I/IpaTB CIIOCOOBI peuieHuda 3aJa4 HpO(l)eCCHOHaHLHOﬁ ACATCIIbHOCTHU
MPUMCHHUTCIIBHO K pa3JIMYHbIM KOHTCKCTaM.

JIP 8.5.

Hcnonp3yronuii CoBpeMEHHbIE Cpe/ICTBa MOKCKA, aHAJIM3a U MHTEepIpeTaluu UHpopmamnmu,
UH(POPMALIMOHHbIE TEXHOJIOTHH IS BBIOJIHEHHS 3a/1a4 TPO(pECCHOHATBLHOM 1A TeIbHOCTH.

JIP 8.6.

PazBuBaronuii 1 mpUMEHSIOMNWNA HaBBIKM HAOJIOJEHUS, HAKOIJICHUS M CHCTEMAaTHU3aLUU
($akTOB, OCMBICIICHHS OIBITA B €CTECTBEHHOHAYYHON M I'yMaHUTapHON OO0JIacTAX MO3HAHUS,
UCCIIEIOBATEIbCKON U MPO(eCCHOHAIBHON eI TeTbHOCTH.

JIPB 8.7.

O6J'I&)I3IOHIHI>1 OIIBITOM yqaCTI/IH B Hay'—IHI)IX, Hay‘-IHO-I/ICCJ'IeJIOBaTe.]'II)CKI/IX HpOQKTaX,
MEPONPHUITHIX, KOHKYypcax B paMKaxX MpodecCHOHATBbHON HaIMpaBIeHHOCTH Mpodeccun
/cenanbHOCTH.

JIPB 8.9.

[TposiBnsomMil CO3HATENFHOE OTHOIIEHHE K HEMpPEpHIBHOMY OOpa30BaHMIO KaK YCIOBHIO
yCIeHOM npodeccroHalbHON U 001IECTBEHHON AESITENbHOCTH.

MP 01

Ba3oBrle mornueckue neUCTBUS:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUUYECKHX OOBEKTOB,
NOHATUH, OTHOLICHUH MEXAYy IMOHATUAMH, (OPMYIHPOBATH OINpPEACICHUS TOHITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS ISl OOOOIICHHS H
CpaBHEHMs, KpUTEpUU NPOBOJUMOIO aHaNW3a; BOCIPHUHUMATh, (QOPMYIUPOBATH MU
peoOpa3oBhIBATh CYXACHUS: YTBEPAUTEIbHBIC U OTPHUIATEIbHBIC, SAUHUYHBIC, YACTHBIC U
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o0mue, YCIOBHBIC; BBIABIATH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H H
IpOoTUBOpeuMs B (hakTax, JaHHBIX, HAOMIOAECHUAX U YTBEPXKIEHUSX, MIPeUlaratb KpUTEPUU
JUIsL BBISBIICHUS 3aKOHOMEPHOCTEH M IPOTHUBOPEUMIi; J€IaTh BBIBOJbI C HCIIOIb30BAHUEM
3aKOHOB JIOTUMKH, JEIyKTHBHBIX M HMHJIYKTUBHBIX YMO3aKJIIOYEHUH, yMO3aKJIKOYEHUIl IO
AQHAJIOTUM; IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(mpsiMble W OT HPOTHBHOIO), BBICTpAaUBaTh AapryMEHTALUMIO, IPUBOAMTH IPUMEPHl U
KOHTPIPUMEPBI, 00OCHOBHIBATh COOCTBEHHBIE CY)XJIEHHUS W BBIBOJBI, BBIOMPATH CIIOCOO
peuieHus y4yeOHOM 3ajauu (CpaBHUBAaTh HECKOJBKO BAPHMAHTOB pPELICHMs, BBIOMPAThH
HauOoJ1ee MOAXOAAIIMUN C YUETOM CAaMOCTOSATEIbHO BbIICJIEHHBIX KPUTEPUEB).

MP 02

ba3oBble nccnenoBaTenbCKue A1eUCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KaK HMCCIEIOBATEIbCKUN MHCTPYMEHT MO3HAHUS, (POpPMYIHpPOBATH
BOIPOCHI, (PUKCUPYIOIIHE MPOTHUBOpeUHe, MpoljeMy, YCTaHABIMBAaTh MCKOMOE U JIJaHHOE,
dbopMUpOBaTh THIOTE3y, apPryMEHTHPOBATh CBOK IMO3UIIMIO, MHEHHUE; IPOBOJIUTH
CaMOCTOSITENIbHO ~ CIUIAHMUPOBAaHHBIA JKCHEPUMEHT, HCCIIEOBaHUE IO YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBICHUS, IPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEH
MeXy 00bEKTaMH, SBICHUSMH, MPOIIECCAMU; CAMOCTOATEIHHO (hOPMYIUPOBATH 000OIIECHUS
W BBIBOABI IO pe3yJabTaTaM IMPOBEAEHHOTO HAOMIONCHUS, HCCIEIOBaHUs, OIICHUBATH
JIOCTOBEPHOCTh TOJIYYCHHBIX pPe3y/IbTaTOB, BBIBOJAOB M 0000IEHUI; MNPOTHO3UPOBATH
BO3MOJKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIIBUTATH MPEIIOIOXKEHUS O €r0 Pa3BUTHH B
HOBBIX YCJIOBHUSX

MP 03

Pabora ¢ uapopmarueii:

BBIABJIATh NePUIUTHI HHOOPMALIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA HA BOIPOC H IS
PCIICHHUA 3aJda4u, BI)I6I/IpaTI) I/IH(bOpMaIII/HO u3 HCTOYHHMKOB Ppa3jM4YHbBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIHIO PA3IMIHBIX BUIOB
1 (OpM TMPECTaBICHUS;, CTPYKTYpUPOBaTh MHGOPMAIINIO, TIPEACTABIATh €€ B Pa3IUYHBIX
dopmax, WLTIOCTPUPOBATh TpadUUeCcKu; OIEHUBATh HAAEKHOCTE HH(DOpPMAIUK 1O
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM KPUTEPHSIM, CHOPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

MP 04

KoMMyHUKaTHBHBIE YHHBEpCAIbHBIC YI€OHbIE ICHCTBHUS:

BOCIIpUHHUMATh U (bOI)My.]'II/IpOBaTB CY)KACHUA B COOTBCTCTBHUH C YCIOBHAMHU W LECIAMU
00IIeHH s, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M ITHChMEHHBIX
TCKCTax, JaBaTh IMOSACHCHUA IO XOAY PCHICHUA 3aaadyv, KOMMCHTHPOBATH HOJ'Iy‘IeHHI)II\/JI
pe3ynbTar; B XojA€ OOCYXKAEHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI,
HpO6HCMBI, pemaeMoﬁ 3aa4yi, BBICKAa3blBaTb HJCH, HALCJICHHBLIC Ha IIOUCK PCIICHUA,
COTOCTABIIATH CBOM CYXKICHUS C CY)KJICHUSMH JPYTUX YYaCTHUKOB JAMANOra, OOHAPYKUBaTh
pa3uune U CXOJCTBO MO3MIIMH, B KOPPEKTHOH (Gopme hopMynupoBaTh pa3HOIIIACHS, CBOH
BO3PAKEHHS; MPEACTABIATh PE3yNbTaThl PEHICHUS 3aJadud, YKCIIEPUMEHTA, UCCIEeIOBAaHUS,
MPOEKTA, CAMOCTOSITEIIbHO BRIOUPATh (POpMAT BHICTYIUICHHUS ¢ YUETOM 3a/1au MPE3CHTAINN U
0COOEHHOCTEH ayTUTOPHH.

MP 05

Camoopranu3zanus:

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

MP 06

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN UHTEJIIEKT:

BJIQ/ICTh HaBBIKAMH TO3HABATENLHON peduieKCHH KaK OCO3HAHMS COBEPIIIAEMbIX ACHCTBHUIA U
MBICITUTENIBHBIX IPOLIECCOB, MX PE3yJbTaTOB, BIAAETh CIOCO0AMU CaMOIIPOBEPKH,
CaMOKOHTpOJISl IIpoliecca M pe3yjbTaTa PEIICHMs MaTeMaTU4eCKOW 3aJauu; IMpeIBHUIETh
TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh NpHU PEIICHWU 3aJauyd, BHOCUTh KOPPEKTHBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEW; OLIEHWBAaTh COOTBETCTBUE pE3yJbTaTa LEId U YCIOBHSM,
OOBSICHATh TPUYMHBI JOCTMXKEHUS MM HEJOCTIDKEHHUS Pe3yJNbTaToB JEATEIbHOCTH,
HAXOJHUTh ONIMOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OMBITY




MP 07

CoBmecTHas 1S TENbHOCTh!

MOHMMAaTh M WCIIOJIB30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHAWBUAYAILHOW pabOTHI MPH
peleHn y4eOHBIX 3aJa4, NPUHUMATh LEIb COBMECTHOW JEATENbHOCTH, IUIAHHUPOBATH
OpraHW3allMi0 COBMECTHOH pPa0OThI, paclpenesiaTh BUIbl padOT, JIOroBapUBaThCS,
00CyX/aTh TMpOLEeCcCC U pe3yabTaT paboThl, 0000maTh MHEHHMS HECKOJBKUX JIIOJIEH;
y4acTBOBaTh B TPYHIOBBIX ¢Gopmax paboThl (0OCYXKIeHHUS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBI» M MHBIE), BBIMOJIHATH CBOIO YacTh pabOThl M KOOPIAMHUPOBATH CBOM JCUCTBUS C
JNPYTUMH 4YWICHAMH KOMaHJbI, OICHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIWI MPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

[1P6 01

J€MOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3UKU B (HOPMUPOBAHMM COBPEMEHHOMH
HAay4YHOM KapTUHBl MHUpA, B Ppa3BUTHUH COBPEMECHHOM TEXHUKM M TEXHOJOTHH, B
IIPAKTUYECKON JESATEIBHOCTH JIIOJEH; YYUTBIBATH TIPAaHULl NPUMEHEHUS HW3YyYEHHBIX
du3nUecKux MOeNei: MaTepuanbHas TOYKa, HHEPIHAJIbHAsA CUCTeMa OTCUYETa, abCOIOTHO
TBEPAOE TEJIO, UACAIBHBIM Ia3, MOACIN CTPOCHMs TIa30B, KUAKOCTEH M TBEPABIX Tel,
TOYCUHBIA DJCKTPUYECKUN 3apsl TpU pemeHur (U3NYECKUX 3aJad; paclio3HaBaTh
¢usnyeckue sBIEHUA (Ipolecchl) M OOBSICHATh HMX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIDHO-KMHETHUYECKOW  TEOpPUHM  CTPOEHHsI  BEIIeCTBA U AJIEKTPOJMHAMUKHU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE NPSMOJUHEWHOE JBHXKEHHE, CBOOOTHOE MajJeHue Tell,
JIBUKCHUE TI0 OKPY)KHOCTH, WHEpIUs, B3aumMmojeicTBue Ten, nuddy3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHUE JKUAKOCTEH 1 TBEPABIX Tell, U3MEHEHUEe 00bEMa Tell IpU HarpeBaHUM
(oxJlaxaeHuu), TEIUIOBOE  paBHOBECUE, MCHApEHUE, KOHJAEHCAllus, IJaBJICHHUE,
KpUCTAJIIN3aLMsl, KUIIEHUE, BIIAXXHOCTH BO3/yXa, IOBBILICHHE [ABJICHMS Ta3a IIPU €ro
HarpeBaHUM B 3aKpBITOM COCYZAE, CBSI3b MEKIYy IlapaMeTpaMy COCTOSHMS Tas3a B
M30IpoLEccax, JIEKTPU3alus Tell, B3aUMOACHCTBHE 3aps0B;

ITP6 02

ONMCHIBaTh MEXAHUYECKOE JIBM)KEHUE, HCIONb3Yysd (U3MUECKHE BEIUYUHBL: KOOpIMHATA,
IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC Tela, KHHETHYeCKast
SHEprus, MOTEHLIMaJIbHAsl SHEPrusi, MexaHnueckas padoTa, MEXaHWYEeCKass MOIIHOCTh; MpHU
ONUCAaHUM TPABUWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCHOJIb3YEMbIX BEJIUYMH, HUX
0003HaYeHHUs] U EAUHMIIBI, HAaXOAUTh (OPMYJbl, CBSA3BIBAIOLINE JaHHYIO (U3HYECKYIO
BEIIMYUHY C JPYTUMU BEIUYUHAMU;

I1P6 03

ONMUCBHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHMS, HCIIONIb3Ys
¢u3nyeckue BEIMYMHBL JIABIEHUE Ta3a, TeMIepaTypa, CpelHsAs KHHETHYecKas SHEeprHs
Xa0TUYECKOT0 JBMKEHHUS MOJIEKYJI, CPEIHEKBAAPATUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS SHEprus, padora rasa, ko3hGUIUEHT MoJe3HOro AeHCTBUS TEIJI0BOTO
JBUTATENs; MPU ONMHMCAHWU NPABUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICT MCIOIb3yEMbIX
BEIMYMH, HUX OOO3HAYEHMS M €IUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JIAHHYIO
(bu3HYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAM;

[1P6 04

ONMCHIBATh W3YYEHHBIE DJIEKTPUYECKUE CBOWCTBA BEIIECTBA U DIJIEKTPUUYECKHUE SIBJICHUS
(mportecchl), UCTONB3Ys (U3MUECKUE BEIMYUHBI: DJICKTPUYECCKUN 3apsij, IJIECKTPUUIECKOE
T10JI€, HAIIPSKEHHOCTD NOJISI, IOTEHUMAJ, PA3HOCTh OTEHUMAJIOB; P ONKCAHUU IPABUIIBHO
TPaKTOBaTh (PU3WYECKUM CMBICT HCIOIB3YEMBbIX BEIWYWH, UX OOO3HAYCHHS W €IUHUIIBI;
YKa3biBaTh (OPMYINBI, CBSI3BIBAIONINE JAaHHYIO (HU3UYECKYI0 BEIUYUHY C JIPYTHMH
BEJINYMHAMU,

I1P6 05

aHATM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUSA, HCIONB3Ys (U3UUECKUE 3aKOHbI U
MPUHIIMIBL: 3aKOH BceMupHoro tarotenus, |, Il u Il 3akonsr HeioToHa, 3aK0H coxpaHeHUs
MEXAHUUYECKON HHEPruM, 3aKOH COXPAaHEHUS HMITyJIbCa, MPUHIUI CYNEPHO3ULUN CUII,
INPUHLIAII PABHONPABUS HWHEPLHMAIBHBIX CHUCTEM OTCUETa, MOJEKYISPHO-KHHETHYECKYIO
TEOPUI0 CTPOEHMSI BEIIECTBA, IA30BbIE 3aKOHBI, CBS3b CPEOHEH KMHETUYECKOW 3HEPIUU
TEIJIOBOTO  JBWKEHHUS MOJIGKYJ C aOCOJIOTHOW TEMIlIepaTypoi, TIEpBBIA  3aKOH
TEPMOJMHAMMKH, 3aKOH COXpPAHEHMs J3JIEKTPUUECKOro 3apsna, 3akoH Kysona, mpu 3TOM
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTEMAaTUUECKOE BBIPAKEHUE U YCIOBHS
(rpaHuIBl, 006J1ACTH) TPUMEHUMOCTH;




ITP6 06

OOBSICHATH OCHOBHBIC NPUHIMIIBI ACHCTBUS MAIINH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCI0BUSA MX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

I1P6 07

BBITIOJHATL J3KCICPUMCHTBI 110 HCCICIOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJICHUN | IponeccoB ¢
UCTIOJIb30BAaHUEM TMPSIMBIX, M KOCBEHHBIX HW3MEpPEHHH, NpH 3ToM (opmynupoBarh
npoOiieMy/3aaqy W THIOTE3y Y4YeOHOTO OSKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3
NpPEATI0KEHHOTO  00OpYHAOBaHMSA, IPOBOIUTH ONBIT U (OPMYIHPOBATH  BBIBOJBL;
OCYHWICCTBJIATL IIPAMBIC KW KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYMH, IIpU 3TOM
BBIOMpATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHs M HMCIIOJIb30BaTh U3BECTHBIC METOJBI OLCHKU
HOFpeHIHOCTeﬁ I/I3MepeHI/II71; HCCIICA0BATh 3aBUCUMOCTU MCIKAY (I)I/I3I/I‘ICCKI/IMI/I BCJIMYHMHAMHU C
UCTIOJIb30BAHUEM MPSMBIX U3MEPEHH, TIPH TOM KOHCTPYUPOBATh YCTAHOBKY, UKCHPOBAThH
pe3yJbTaThl MMOJYYCHHON 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUAE TAOIUI] U rpaduKoB,
JieTaTh BBIBOABI MO pe3ybTaTaM HMCCIIEAOBAHUS; COONIOATh MpaBmiIa 0€30MacHOro TpyAa
Opd TPOBEACHUM HCCIEJOBAHMH B paMKax y4eOHOTO OKCHEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOM M TIPOSKTHOH JESATEIBHOCTH C HCIOJIb30BAaHHEM HW3MEPHUTENbHBIX
YCTPOMCTB U 1aOOPaTOPHOTO 000PY/I0OBAHNS,

ITP6 08

peliaTh pacy€THbBIE 3a]]a41 C SBHO 3aJJaHHON (PU3MUYECKOI MOJIEINbIO, UCTIONB3Ys (hU3NUecKue
3aKOHBI U IIPHUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUA 3aa4u BI)I6I/IpaTI) (1)I/I3I/I'-ICCKyIO MOJCIIb,
BBIICTIATH (PU3NYECKUE BETUYUHBI U (POPMYIIbI, HEOOXOIUMBIE AJis €€ pPelleHus, TPOBOIUTh
paCLIéTBI 1 OLCHUBATDb PCAJIbHOCTDH IMOJIYUYCHHOTI'O 3HAYCHHA (1)I/I3I/I‘-ICCKOI71 BCJIIMYHMHBI; pCIIaTb
KaueCTBEHHbIC  33/J1auyd:  BBICTpaWBaTh  JIOTUYECKH  HEMPOTUBOPECUYMBYIO  LIETIOUYKY
paccyXJIeHHil ¢ Omopoil Ha M3y4YEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;
HCIIONIb30BATh MPHU PEIICHUH Y4eOHBIX 3a/lad COBPEMEHHbIE WH()OPMALIMOHHBIE TEXHOIOTUN
JUIsL TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALUU U IPEICTaBICHUS y4eOHOW M HaydHO-
NOMyJSIpHOM  MH(OpPMAlMK, TOJYyYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIyIaeMyr0 HH(GOPMAIIHIO;

I1P6 09

NPUBOINUTH TPUMEPHI BKJIA/a POCCUHCKUX U 3apyOeXHbIX Y4YEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

I1P6 10

HCIIOJIB30BATh TCOPCTUUCCKNUEC 3HAHUSA 110 (1)I/I3I/IKG B HOBCGI[H@BHOﬁ KU3HU 151 oOecrieueHns
0€30MaCHOCTH MpH OOpaIleHUH C TMPUOOpPaMU M TEXHHUUECKUMH YCTPOWCTBAMH, IS
COXpaHEHHsI 3I0POBbSI M COOJIFOJICHHUSI HOPM 3KOJOTMYECKOTO TOBEJACHHUS B OKPY)KAOIICH
cpere;

[1P6 11

paboTaTh B TPYIIE C BBHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh pabOTy
IPYMNIbI, PAMOHANBHO pPACHpPENeNATh OOS3aHHOCTH M IUIAHUPOBATh JIEATENIHOCTh B
HECTaHJAPTHBIX CUTYallHUsX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KaXKJ0I0 M3 YYACTHUKOB I'DYIIIIbI
B PElICHUE pacCMaTPUBAEMON MPOOIEMBI.

I1P6 12

JEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (U3UKH B (OPMUPOBAHUM COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpAa, B Ppa3BUTHUH COBPEMEHHOW TEXHUKM M TEXHOJIOTHH, B
MPAKTUYECKOHN JESITeIbHOCTH JIIO/IEH, IIEIOCTHOCTh U €UHCTBO (PU3MUECKON KapTHUHBI MHUPA;
YYUTBIBATh TPAaHUIBl TPUMEHEHUS M3YYCHHBIX (U3NYECKUX MOJENeH: TOYEeUHBIN
JJIEKTPUYECKANA 3apsiji, Jyd CBETA, TOYEUHBIM HCTOYHHMK CBETAa, sAJIepHAas MOJENIb aToMa,
HYKJIOHHAs1 MOZIETTb AaTOMHOTO s1JIpa MIPU pelIeHnn GU3NUECKUX 3a]1a4;

I1P6 13

pacnio3HaBaTh (U3MUECKHE SBICHUS (TIPOIECCh) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
DIIEKTPOJMHAMUKA ¥ KBAHTOBOW (U3MKH: DJIIEKTPUYECKas MPOBOJAUMOCTH, TEIIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JCWCTBHS TOKa, B3aWMOJICHCTBHE MAarHHWTOB,
DIIEKTPOMArHUTHAS WMHJIYKIUS, NEHCTBHE MAarHUTHOTO TONsS HAa MPOBOAHHK C TOKOM U
JMBYKYITUICS — 3apsll, JJICKTPOMAarHWTHBIE KOJeOAaHWS W BOJHBI, MNPSAMOJIMHEHHOE
pacmpocTpaHeHHE CBEeTa, OTpPaKeHUe, mperomiieHue, uHTepdepeHms, audpakuus u
nmoJsipu3aiusl CBeTa, AuchepcHs cBera, ¢oTodnekrpudeckuii 3pdext (hoTodrddekr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa aToMa BOJOPO/Ia, ECTECTBEHHAS
U MICKYCCTBEHHAs PaJInOaKTUBHOCTb;




I1P6 14

ONMCHIBATh W3YYEHHBIE CBOWCTBAa BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IUYHBIX Cpel) M DIIEKTPOMArHUTHBIE SIBICHUS
(mporiecchl), MCHONB3ys (U3NYECKUE BEIWYHMHBI: DJCKTPUYECKHNA 3apss, cuja TOKa,
3JIEKTPUYECKOE HAIPSIKEHUE, 3JIEKTPUUECKOE CONPOTHBICHUE, PA3HOCTh IOTEHIMAJIOB,
AJIEKTPOJBMIKYILAsl CUIJIAa, paboTa TOKA, MHIYKIUS MAarHUTHOrO IOJisd, cuwia Amnepa, cuia
JlopeH1la, MHIYKTUBHOCTH KaTYyIIKH, 3HEPrUsl 3JIEKTPUYECKOTO U MArHUTHOTO IIOJIEH,
NEepUoJl U YacToTa KojieOaHuii B KOJIeOATEIbHOM KOHTYpE, 3apsi U CHUjla TOKa B MPOLEcCe
rapMOHHYECKHX 3JIEKTPOMArHUTHBIX KoJiebaHuii, POKyCHOE pacCTOSHUE U ONTHYECKas CUia
JIMH3BI, IPH OMHCAHUH MPABHIBHO TPAKTOBATh (DU3MYECKHIA CMBICI UCIIOIb3yEMBIX BEJTUYHMH,
ux 0003HAUCHMS W €IWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYUHAMU;

I1P6 15

OIMMCBIBATh M3YUCHHBIC KBAHTOBBIC MABJICHUA W IIPOLECCHI, MCIIOJIb3Yys (1)I/I3I/ILI€CKI/I€
BCJIMYHHBI: CKOPOCTDH 3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U 4aCTOTa CBETA, DOHCPIUA U
HMITYJIBC (1)OTOH8., nepuoa Iojiypacnaja, 3HEpTusad CBIA3W AaTOMHBIX AACP, IPU OINMCAHHUU
I[MPpaBUJIbHO TPAKTOBATbH (1)I/I3I/I‘-ICCKI/II71 CMBICJI UCIIOJIB3YCMBIX BCIWYWH, UX 0003HAUYCHHS H
CAUHUIBI, YKA3bIBATH (I)OpMy.TIBI, CBA3BIBAOIIUC JAaHHYHO (bHBH‘leCKYIO BCJIIMYUHY C IPpYTHUMU
BCIIMYMHAMU, BBIYUCJIATHh 3HAYCHUC (bH?;I/I‘ICCKOfI BCJIIMYHUHBI,

I1P6 16

aHAIM3UPOBATh (U3MYECKUE NPOIECCHl U SBJICHHS, HCIONb3Yysd (pU3MUecKre 3aKOHBl U
OpUHLMIIBL 3aKoH OMa, 3aKOHBI IOCJIEJOBATEIBHOTO U MAapajUIeIbHOTO COEIMHEHUS
MPOBOAHMKOB, 3aKkoH Jxoyns—JleHma, 3aKkOH SJIEKTPOMAarHUTHONM WHAYKLIWH, 3aKOH
OPSIMOJIMHEMHOIO  pacHpOCTPAHEHUs CBETa, 3aKOHbl OTPaXXEHUsS CBETa, 3aKOHbI
NpeNoOMIICHUSI CBETa, YypaBHeHHe OWHIITeHHa a1 (orodddexra, 3aKOH COXpaHEHUs
SHEPIruM, 3aKOH COXPaHEHUS UMIIYJIbCa, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpaHEHMSI MacCOBOTO YHUCIIA, TOCTYNAThl bopa, 3aKoH pauoakTUBHOTO pacmaja, mpu 3TOM
pa3IuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MAaTEMATUYECKOE BBIPAXKEHHUE U YCIOBUS
(rpaHuIbl, 06J1aCTH) TPUMEHUMOCTH;

I1P6 17

OMPECACIIATh HAIIPABJIICHUE BEKTOPA MHAYKIIUHU MAarHUTHOI'O ITOJIA MPOBOJHHUKA C TOKOM, CHJIbL
Awmriepa u cunbl JIopeHIa; CTpOUTh W OMUCHIBATH M300pakeHHEe, CO3[aBaeMO€ IUIOCKUM
3€pKAJIOM, TOHKOW JINH30M1;

I1P6 18

BBIMOJIHATh JKCIIEPUMEHTBl 110 MCCIEJOBAHUIO (U3UYECKUX SBICHUA M IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, M KOCBEHHBIX M3MEPEHUN: TpuU 3TOM (POpPMYIHPOBATH
npobiemy/3agayy M THUIOTe3y Y4eOHOro SKCIepUMEHTa, coOMpaTh YCTAaHOBKY M3
NPEJIOKEHHOT0  O00OpYyIOBaHMs, MPOBOAUTH ONBIT U (OPMYJIUPOBATH  BBIBOABI;
OCYILIECTBIIAATh TpPsIMBbIE W KOCBEHHBIE M3MEpeHHs] (U3NYECKHX BEIMYUH, HpPU 3TOM
BbIOMpATh ONTHUMAJIbHBIM CIIOCOO M3MEPEHUS U UCMOJIb30BaTh M3BECTHBIE METObI OLIEHKU
HOTPEIIHOCTe  M3MEpPEeHMH; MCCIe0BaTh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUMN: ITPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH
pe3yJbTaThl MMOJYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUAE TAOMUI] U rpaduKoB,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIETOBAHMS;

K 1.1

HpOBCpHTL B3aUMOCHCTBHUE Y3JIOB TCIIJIOBO3a

K 1.2

[IpoBoUTh MOHTaX, pa300pKy, COCAUHEHHWE M PETYJUPOBKY YacTel PEMOHTHPYEMOTO
00BeKTa TETIOBO3a

Pe3yabTarnl 00yyeHus

OO0mme Oo6ume JAucuumiimHapHbie
komnereHuuu | Jimunoctusie (JIP) m MeTanpeamMeTHbie Ipeamernbie (ITPO)

(MP)

OK 01.

JIP 8.1 - JIP 8.9; ITP6 01 - I1P6 18;
MP 01, MP 02;




JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7,
OK 02. JIP 8.9;
MP 01, MP 02, MP 03;

I1P6 01 - I1PG 18;

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8,
OK 03. JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;

ITP6 01 - I1P6 18;

OK 04. MP 04, MP 07;

I1P6 01 - I1P6 18;

OK 09. MP 01;

ITP6 01 - I1P6 18;

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 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 03, MP 05,MP 06

K 1.1

I1P6 01 - ITP6 18;

JIP8 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8,
IIK 1.2 JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06

I1P6 01 - I1P6 18;

2. CTpykTypa u cofepKaHue 0011e00Pa30BaTeILHON THCIUITHHBI

2.1 O0beM TUCHUILUINHBI U BUABI YU4e0HOIi padoThI

Buj yueOHoit O0bem B
padoTsbI yacax
O0beM 00pa3oBaTe/IbHOI MPOrpPaMMbl 148
AUCHUTLINHBI

1. OcHoBHOE coiepiKaHue 88
BT. 4..
TEOPETUIECKOe O0yUeHNE 36
NPAKTHYECKOE 3aHATHE 43
KOHTPOJIbHBIE pabOTHI 9
2. IIpogeccnoHaILHO-OPHEHTHPOBAHHOE 48
cojiep:kaHue
BT. U..
MPaKTUYECKHE 3aHATUS 30
71a00paTOPHBIC 3AHITHS 18
Kouncyabranuun 8
IIpome:xyTounasi arTecTanus (3K3aMeH) 4
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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 K 1.1 Hi(l )
KapmuHbl MUupda, 8 NpaKkmuieckou 0esmenbHoCmu 100etl - '
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.
KHHEMAaTUKH [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
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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 Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HperoToHa mJisi MatepuaibHOM TOYKHU.
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 YHEPTHUS TeNa BOIM3U MOBEPXHOCTH 3emiu. [loTeHInanbHble U HETIOTCHIIMATBHBIE CHUITBL.
CBs3p pabOThl HEMOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXAHWMYECKOW IHEPTruu CHCTEMBI Tel. 3aKOH OKO01-OK04
COXpaHEHHUsI MEXaHUYECKON 3HEepruu. Ynpyrue u HEYNpYrHe CTONKHOBEHHS. TexHuueckue ycTpoicTBa 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: MK 1.1 Hi(l >
OesamenvHOCMU 1. Kunemamuxa 6 npogheccuonanvhvix 3a0a4ax 1 - '
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 TIOJIOKEHHUST MOJEKYIISIPHO-KHHETHYECKOW TEOPHH M MX ONBITHOE 00OCHOBaHUE. BpoyHOBCKOE
MOJIEKYJISIPHO neuxkenne. uddysus. Xapakrep IBUKEHUS M B3aUMOJCWUCTBUS YacTHIl BelecTBa. MoJenn CTPOCHUS
- 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
u eé mi3mepenue. lllkana temnepatyp Llenbcus. Mogens wuaeanbHoro rasa. 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 ’
3aKoHBI. YpaBHeHHe MenneneeBa—Knaneiipona. 3akon JlampToHa. M3ompoliecchl B HEaNbHOM rase C '
MIOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe nmpeacTaBiIeHne H30MPOIECCOB: H30TEpPMa, H30X0pa,
n300apa. TexHuueckue ycTpoicTBa U NPAKTHYECKOE TPUMEHEHHE: 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
Ipogheccuonanvno-opuenmuposannoe cooepicanue
Cooeporcanue yuedbnozo mamepuana:
Xapaxmep Osudicenuss u e63aumooeilicmsus dacmuy eeuwjecmea. (OcHO8HOe YpaGHeHUe MONEKYIAPHO-
KuHemu4eckol meopuu uoeanivHozo 2asa. I azoevle sakonvl. Ypasnenue Menoeneesa—Knanetipona. 3axon
Tema 3.4 Hanemona. Hszonpoyeccol 6 Vu()eaﬂbuom 2aze ¢ NOCMOAHHBIM KOTUMECMEOM GeUjecmea. Buympennss
MKT & oHepus MepMOOUHAMUYECKOU CUCTNeMbL U €n0006b1 eé usmenenus:. YoenvbHas menioémMKocms 8eujecmasd. OKO01-OKO04,
Ilepeswiti 3akon mepmoounamuku. Bmopoii 3axkon mepmoounamuxu. Heobpamumocms npoyeccos 8 OKO09.
npogeccuonanbnovix .
dauax npupode. I[Ipunyunsi Oeticmeusi MmeniogvblX MAullH. Hap006pia306aﬂue u Konoencayus. Hcnapenue u K 1.1, T1IK1.2
4 Kuneuue. Ypaenenue mennogozo bananca. Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenu
I Ipakmuueckue 3anamusi:
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 snexTpudeckoro Toka. 3akoH Jxoyns—JIeHna. MOITHOCTb 3JEKTPUYECKOTO 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 Bupa snexTpuueckux 3apsaoB. [IpoBoaHuku,
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 IJIOCKOIO KOHAEHCATOpa. DHEPrusl 3apsKEHHOIro
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 IlocrosHubli TOK. Hampsoxenuwe. 3akoH Oma Ui ydacTKa LENU. OJIEKTPUYECKOE CONPOTHBIICHHUE. 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.
DNeKTpUYeCKUd TOK B pacTBOpax M pacijiaBaX 3JIEKTPOJIUTOB. DJICKTPOIUTUYECKAS JIMCCOLMALIUA.
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 Dpcrena. Bzaumoselictere npoBOJHUKOB ¢ TokoM. Cuiia Ammepa,
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 HWHIAYKIMU. OJIEKTPOABWKYINAS CHUJA HWHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun Gapanes. BuxpeBoe snexkrpuyeckoe mnose. INEKTPOABIKYIIAS CUJIa UHAYKIIMHM B IPOBOJHUKE,
JBIKYIIIEMCSl MOCTYMATEIbHO B OAHOPOJHOM MarHuTHOM mnone. IlpaBwio Jlenma. MHAYKTUBHOCTD.
SIBneHre caMOMHIYKIMH. DIEKTPOABIKYIIAs CUJIa CAMOUHIYKIUHA. DHEPTHUsI MArHUTHOTO MO KaTyIIKU
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 KAMYWKU ¢ MOKOM. DlekmpomacHumuoe noiue. Texunuueckue ycmpoucmea 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.
K 1.1, [IK1.2

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.
BreiHykneHHbple MexaHudeckne Kosiebanus. PesonaHc. BeIHYKIEHHBIE 3JIEKTPOMAarHMUTHBIE KOJIEOAHMS.
IlepemennbIii Tok. CHHYCOMAQIBHBIA IEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JIeMCTBYIOIIEE 3HAUYEHUE CUJIBI TOKa W HampspbkeHus. Tpanchopmatop. [IpomsBoactBo, mepemada u
noTpebieHue SIEeKTPUUECKONH HIHEPruu. DKOJIOTHYECKUE PUCKH TPU MPOU3BOACTBE 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;
Mexanu4yeckue u Mexannueckue BOJIHBI, ycloBusi pacrpoctpaHenus. [lepuon. CKOpoOCTh pacrpoCTpaHEHHUS U JUIMHA
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]
U3JIY4YEHUsl AJIEKTPOMArHUTHBIX BOJH. B3anMHuas opuenrtanus BekTtopoB E, B, v B anexkTpomMarHUTHOM OKO01-OKO04,
BosiHEe. CBOICTBa AJIEKTPOMArHUTHBIX BOJH: OTpaKeHHE, IMpeIoOMIIeHHE, MNOoJsApu3alus, AUPpakius, OKO09.

uHTepdepeHims. CKOpoCTh AIEKTpOMarHUTHbIX BosH. Illkana snekTpoMarHUTHBIX BOJIH. I[lpumenenue
9JIEKTPOMAarHUTHBIX BOJIH B T€XHHMKE W ObITy. IIpuHIMOBI paguocBsa3u U TeneBuaeHus. Paguonokanus.
ONEKTpOMarHUTHOE 3arpsi3HEHUE OKpY’Karolled cpeabl. TeXHUYEeCKHe YCTpPOHCTBA 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|
orcusnu.  Mexanuueckue 60.Hbl, YCI08USL pACNPOCMPAHEHUs. DNeKmpomazHumusle GoaHbl. Texnuyeckue
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.
K 1.1, I1IK1.2

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 ©cTOuHUK cBeTa. OTpaskeHHe cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHune n3odpakeHuil 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 MacChl C SHEPTUel U UMIYJIBCOM PENIITUBUCTCKON YaCTHUIbl. 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 | OTKpbIiTHE U UccinenoBanue Gorodaddexra. OnbiTel A.I'. Cronerosa. 3akoHbl GpoTtodddekra. 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. KopnyckynsipHo- BOJHOBOM Ayanu3Mm. CIIOHTaHHOE M BBIHYKIEHHOE H3JIy4YEHUE. 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 cucteMbl | 3B€31HOr0 HeOa. Co3Be3nus, sipkue 3BE3NBI, IUIAHETHI, MX BUIUMOE ABMkeHUEe. ColHEeuHas cucrema.
Connue. ConHeuHas akTUBHOCTb. Mcrounuk nsHeprunm ConHua M 3BE3A. 3BE3NBI, UX 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
Pacmmpenne Beenennoil. 3akon Xa60ma. Pa3beranue ranaktuk. Bun 3Bé3anoro ne6a. Teopus bombioro OKO09 ’
B3pbIBa. PenmkroBoe m3nmydenue. MacmtaOHas cTpykrypa Bcenennoit. Meraramaktuka. Hepeménnpie '
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. KomriekT asist 1abopaTOpHOTO MPAKTUKyMa IO MEXaHUKE;

6. Kommekt ams 1abopaTopHOro MpakTUKyMa IO MOJEKYIspHOU (u3MKe U
TEPMOAMHAMHUKHY;

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

8. AmniepmeTp 1ab0paTOpPHBIN;

9. BonbT™meTp 1a60paTOPHBIN;

10. TepmomeTp 1a0OPaTOPHBINA;

11. bapomerp-anepous;

12. briok nuTaHus pEryIUpyeMblii;

13. Buneokamepa st paboThI ¢ ONITHYECKUMH NTPHOOpaMH;

14. T'urpometp (IICUXPOMETD);

15. I'py3 HaOOpHBIIi;

16. /IlunamoMeTp J1E€MOHCTPAIIMOHHBIH;

17. KoMITIIeKT mOoCy Il IEMOHCTPAIIMOHHOW C TIPUHAIIICHKHOCTIMHU;

18. MaHoMeTp KUJIKOCTHON IEMOHCTPAIIMOHHBII;

19. MeTp neMOHCTPAIIMOHHBIIA;

20. Hacoc BakyymHubIit KomoBckoro;

21. CTOoNHK MOXbEMHBIN;

22. lllTaTuB NEMOHCTPAIMOHHBINA (HU3UUECKUI;

23. Habop AeMOHCTpaIMOHHBIN TI0 MEXaHUYECKUM SIBJICHUSIM;

24. HaGop AeMOHCTpallMOHHBIN M0 MEXAaHUYECKUM KOJICOAHUSIM;

25. Habop 1eMOHCTpallMOHHBIN BOJTHOBBIX SIBJICHHIA;

26. CtakaH OTJIMBHOW AEMOHCTPALIMOHHBIN;

27. TpybOka HeroToHa;

28. ap IMackains;

29. Habop MeMOHCTpAIMOHHBIH 110 MOJICKYJSIPHOH (H3UKEe W TEIUIOBBIM
SIBIICHUSIM;

30. HabGop aeMOHCTpallMOHHBIN TI0 Ta30BBIM 3aKOHAM;

31. Habop kanuiisipos;

32. KamMepTOHBI HA pE30HAHCHBIX SIIUKAX;

33. KommiekT mpoBoIoB;

34. MarauT n1yrooOpasHblif;

35. MarHuT moyiocoBo# IeMOHCTPAIIMOHHBII;

36. MammHa sekrpodopHasi;

37. Habop 1o u3y4yeHnIo MarHuTHOTO TOJIst 3eMJIH;

38. Habop neMOHCTpaIMOHHBIN TI0 MAarHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

39. Habop neMOHCTpallMOHHBIH 110 TOCTOSIHHOMY TOKY;

40. HaGop neMOHCTpaIIMOHHBIH 1O AIEKTPOIUHAMUKE;

41. HabGop /Uit JEeMOHCTpAIlMA MATHUTHBIX TIOJIEH;

42. HaGop 11t IeMOHCTpAIUH SJISKTPUUSCKHUX TTOJICH;

43. TpanchopmaTop yueOHBIi;

44, T1amouka CTEKIIHHAL,

45. TTanouka 300HUTOBAS,
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46. ITpubop Jlenmna;
47. CTpenku MarHUTHBIE Ha IITaTUBAX;
48. CynTaH 3J€KTpPOCTaTUHICCKU;
49. IlITaTUBBI U30JIUPYIOIIUE;
50. DnekTpoMarHuT pa30opHBIA;
51. Habop neMOHCTpalMOHHBIA IO TEOMETPHUECKON OIITHKE;
52. Habop n1eMOHCTpaIMOHHBIN 110 BOJTHOBOW OTITHKE;
53. KomIuiekT HarysqHbpIX TOCOOUH I TOCTOSIHHOTO MCIIOJIb30BAHMS;
54. KoMIIIeKT opTpeToB Ajist opopMIieHUsT KaOUHETA,
55. KoMIuIeKT 1eMOHCTPAIIMOHHBIX YUEOHBIX TaOJIUI.
[Tpu Hamu4yuu HEOOXOAUMOTO 000PYAOBAHUS 3aHATHS O (PU3UKE B HEKOTOPHIX CIydasiX MOTYT

MIPOBOJIUTHCS B UMEIOIIUXCSA B 00pa30BaTebHON OPraHU3aI[Mi MAaCTEPCKUX WIIU JIAOOPATOPHUSIX.

3.2. UudopmanuonHoe odecriedenne 00y4yeHus

Hepeqeﬂb PE€KOMEHAYEMBIX y‘-leﬁl—[l)IX n3)13m1i71, I/IHTepHeT-pecprOB, JOIOJTHUTEIbLHOM

JUTEepaTypbl

OcHOBHBIC HCTOYHHMKH:
Jmutpuesa B.®. ®usuka: ba3oBblil ypoBeHb: yU4eOHUK /111 00pa30BaTeNbHbIX OpraHU3alMil,

peanu3yonmx 00pa3oBaTelIbHBIE MPOTPaMMbl CpeaHEro npodeccruoHanbHoro odbpazoBanue, 1-e usgm,
M: Akanemus, 2022r.

HOmutpueBa B.®. Owusuka: ba3oBblii ypoBeHb: COOpPHHK 3adau Jis 0O0pa3oBaTeIbHBIX

OpraHM3aIyii, peaTu3ylonmx o0pa3oBaTelbHbIC MPOrPAMMBI  CPEAHEr0 MPodecCHOHAITBHOTO
oOpa3zoBanue, 1-e uzn, M: Akagemus, 2022r.

JlonoTHUTeIbHBbIC HCTOYHUKH:

1. Jdmutpuea B. ®. ®usuka miga npodeccuit M CHENUAIBHOCTEH TEXHUYECKOTO NpPOQHIIS:

JIEKTPOHHOE  y4yeOHOe M3/aHue (MHTEpaKTUBHOE HJIEKTPOHHOE NPUIOXKEHUE)  JUIs

00pa3oBaTeNbHBIX YUPEIKICHHUH cpel. pod. oopasoBanus. — M., 2022.

KacesnoB B.A. MmuttoctpupoBanHslii atnac o ¢gusuke: 10 kmace.— M., 2022.

KacesiHoB B.A. MimmoctpupoBanHbii aTiiac o pusuke: 11 xmace. — M., 2022.

4. Tpodumona T.U., ®upcor A.B. ®uzuka mis npodeccuil U cnennaibHOCTEH TEXHUUECKOTO U
€CTeCTBeHHO-Hay4YHOT0 Tipoduieii: CoopHuK 3a1ad. — M., 2023.

5. Tpodumosa T. 1., @upcos A. B. ®uszuka as npodeccuit U cenuanbHOCTENH TEXHUYECKOTO U

€CTEeCTBEHHO-Hay4HOTO npoduieii: Pemenns 3amau. — M., 2022.

Tpodumona T. 1., Pupcos A. B. duzuka. CripaBounuk. — M., 2022.

7. ®upcoB A. B. ®usuka s npodeccuil U crnenHaIbHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-
HAy4YHOTO Mpouiel: yaeOHUK Ui 00pa3oBaTeNbHBIX YUPEXKIECHUH cpel. mpod. oOpa3oBaHUs
/mox pen. T. U. Tpopumonoii. — M., 2023.

w N

o

HNHuTepHeT-pecypcsl

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

2. EcrectBeHHO-HayuyHble JKkcnepuMeHTsl — ®usuka: Komnexkums Poccuniickoro
ob6rreodpaszoBarenpHoro moprana. - URL: http://experiment.edu.ru / - Tekct: 37eKTPOHHBIHA.

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

4. Oecnepanpubiii mopran «Poccuiickoe oOpasoBanue». - URL: http://www.edu.ru -
TekceT: 2IeKTPOHHBIN.
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4. KOHTPO.1b ¥ OLIEHKA Pe3y/IbTATOB OCBOCHMSI THCIHMILIHHBI

KoHTpo/1b UM OLeHKa pacKphIBAIOTCS yepe3 (OpMHUpPOBaHHE OOMUX M MPOQEecCHOHATBHBIX
KomrieTeHIiH. KommeTreHnuu JOMmKHBI OBITh COOTHECEHBI C TMPEIMETHBIMH pe3yibTaramMu. Jlis
KOHTPOJISI M OLIEHKM PE3YJIbTAaTOB OOYYEHHUs MpenojaBareib BbIOMpaeT (GOPMBI U METOIBI C YyYETOM
npodeccruoHann3anuy 00y4eHus 110 MPOrpaMMe JUCIUITITHHBL.

Koa Pazgen/Tema Tun oneHoYHbIX
(popMupyembIx MeponpUATHI
KOMIIeTeHI Ui

OK1-0OK04, OKO. Pasnen 1. Temsr 1.1 - YCTHBIH OTPOC;
Pasgen 2. Temsr 2.1., 2.2., 2.3. - (pOHTATBLHBIAOIPOC;
Pasnen 3. Temsr 3.1., 3.2., 3.3 - Tecr;
Pasnen 4. Temn1 4.1.,4.2,4.3,4.4 - NpaKTHYecKhe paGoTh;

Pasznen 5. Temnr 5.1., 5.2,
Pa3znen 6. Temrr 6.1.,6.2.
Pa3nen 7. Temb17.1.

Pazgen 8. Temnr 8.1, 8.2, 8.3
Pa3znen 9. Temrr 9.1

- nmabopaTtopHbIie padOTHI;
- KOHTpPOJIbHBIE PabOTBHI.

[IK 1.1, IIK1.2 [TpodeccnonansHO -opueHTHpOBaHHOE | - JlJabopaTopHbie paboThi4
coJiepKaHue: -TBopueckue paboThl;
Paznen 1. Temsr 1.1 - [IpoexTHble pabOTHI.

Pasnen 2. Temnr 2.4,
Paznen 3. Temsr 3.4
Pasnen 4. Temer 4.5
Pasnmen 5. Temer 5.3.
Paznen 6. Temel 6.3.

OK1-OKO04, IIpomexxyTouHas arrecranus HK3aMEeHallMOHHas paboTa B
OKO9.IIK 1.1, TIK1.2 | sx3ameH YCTHOM (popMe 110 OusieTam.
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