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[Tporpamma pazpaboTaHa Ha OCHOBE

[Tpukaza MunucrepctBa mnpocBemenus Poccunm ot 30 HosOps 2023 1. Ne 907 «O6
YTBEPKACHUH  (elepalibHOT0  TOCYJapCTBEHHOTO  00pa3oBaTEeNIbHOTO  CTaHJIApTa  CPEIHEro
npodeccnoHaTEHOTO 00pa3oBaHus 1o crenuanbHOCTH 15.02.19 CBapodyHOEe IPOU3BOACTBOY.

[Ipukaza MunucrepcTBa oOpa3oBaHHs u HayKH Poccuiickoit denepanuu
or 17 mas 2012 Ne 413 «OO6 yrBepkaeHUU (enepalbHOr0 rocyaapcTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa cpeaHero odiero oopazopanus» (¢ n3meHenusMu ot 01 deBpans 2024 r. Ne 62);

[Ipukaza MunucrepctBa npocseuieHus PO ot 18 mas 2023 Ne3d71 «O06 yTBepkIeHUH
(dhenepaibHON 00pa30BaTEIIBHON MTPOTrPaMMBbI CPETHET0 00IIeTr0 00pa30BaHUSI;

B COOTBETCTBUH C:

®epnepanbHoii paboueir mporpammbl COO mo yueOHoMy mipeamery «®Dusukay (0a30BbIN
YPOBEHB);

npuMepHO paboueil mporpamMmbl  00I1€00pa30BaTENbHON TUCHUIUIMHBL «DuU3uKa» s
npodecCHOHATBHBIX  00pa30BaTeNbHBIX OpraHm3anwii, yrBepxkaeHHoin @OI'BOY IO HPIIO
ot 30 Hos1iOps 2022 1., paspaboranHoii ;i creruanbHocTd CI1O 15.02.19 CBapoyHoe mpou3BOCTBO;

PexomeHnmamusiMu 10 peanu3anil CpeaHero o0mero oOpa3oBaHUs B MpeeiaX OCBOCHUS
00pa30BaTeNnpHON MPOrpaMMBbl CpeqHEro mnpodeccuoHalbHOro obpazoBanus (mucbMo [lemapramenta
TOCYy/IapCTBCHHOW TMOJHTHKH B cepe cpemHero mpoPecCHOHATBHOTO  O0pa3OBaHUS W
npodeccroHaabHoro 00ydenuss Munmnpocsemienus Poccuun ot 01.03.2023 Ne05-592).

Opranmsanus - paspaboruuk: BIIOY OO «OpnoBckuili TeXHHKYM mIyTeil cooOmieHuss nmenn B.A.
JlanoukuHa»

Pazpaborunku:

Tepnosbix H.U., Metoguct BIIOY OO «OproBckuil TeXHUKyM IyTell cooOiieHus uMeHu B.A.
JlamoukuHa;

TonkaueBa O.M., npenonaBarens ¢uszuku BIIOY OO «OpnoBckuil TeXHUKyM IyTeill coOOLIeHHS
umenu B.A. Jlanoukuna»

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

PaCCMOTpeHO, 01106peH0 U PEKOMEHJIOBAHO K MNPHMEHCHHIO Ha 3aCCJaHuHU npenmemo-uuxnosoﬁ

KOMHUCCHH 00111e00pa3z0oBaTeIbHBIX JUCIUILIMH.
ITpotokon Ne 44 ot « b » _sOHAL 2024 .

TTpoBepeHo: ' COI'JIACOBAHO:
3amMegruTeNnnb AUPEKTOpa

Meromuct OV SRR !
Tepuoseix H. Y. é;% \ _ : onobyes A. B.
| it " 3as. otaenom OI1
, — HWsanosa E. JI.



COJAEPXXAHUE

1. OO6miast xapakTepucThka pabodeil MmporpaMMbl 00IEe00pa30BaTeIbHON JIUCITUTIIMHBI
«Duzuka»

2. Crtpykrypa u conepkanue o0uieo0pa3oBaTeIbHON JUCITUILINHBI

3. YcnoBus peanu3anuy IporpaMMel 0011e00pa3oBaTeIbHOMN TUCITUTUIAHBI

4. KoHTpo:b u o11eHKa pe3ynbTaToB OCBOEHUS 00I11e00pa3oBaTeIbHON AUCIUIIITMHBI



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

1.1. MecTO0 JTUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

ObmeoOpa3oBatenbHas — gucnumimHa — «Pusnukay»  ABIsSETCs  00sS3aTelNbHOM  YacThIO
obmieoOpaszoBarenpbHOro IukiIa odpazoBatenbHoi mporpammbl CITO B coorBerctBuu ¢ ®I'OC 1o
npodeccun 22.02.06 CBapouHoe NpPoOU3BOACTBO.

1.2. llenn ¥ MUIaHUPYeMble Pe3yJbTaThl 0CBOCHHS THCIUTIIHHBI:

1.2.1. leau AucHUNJIMHbI:

CozepxaHue TporpaMMbl  00Ie00pa3oBaTeIbHON AUCHMILIMHBI DH3MKa HaNpaBiIeHO Ha
JOCTUKEHHE CIIETYIOIIMNX LIENEH:

® ¢opMupoBaHue y OOy4aloOlUXCsl YBEPEHHOCTHM B LIEHHOCTH 0Opa3oBaHUs, 3HAUUMOCTH
(bU3NYeCKUX 3HAHUH JJIs1 COBPEMEHHOTO KBATM()UIIMPOBAHHOTOCIIEIIMAIICTA TIPU OCYILIECTBICHUH €T0
npodeccnoHaNbHOMI eATEIbHOCTH;

® OBjajgeHHe Crneuu(uIeckoldl cucTeMoil (uU3HYeCKMX TOHATHHA, TEPMHHOJIOTHEH U
CHMBOJIMKOM;

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

® OBIAJICHHE OCHOBHBIMH METOJAMU HAay4YHOTO T[IO3HAHUS MPUPOJIbI, HCIOIB3YEeMbIMU B
¢dusuke (HaOJIIOICHUE, ONTMCAHUE, U3MEPEHUE, BRIABIKCHHUE TUIIOTE3, TPOBEJCHIE IKCIICPUMCHTA);

® OBJIAICHUC YMCHUAMHU O6pa6aTLIBaTL JaHHBIC JKCIICPHUMCHTA, OOBSACHATH MOJIYYCHHBIC
pE3yibTaThl, YCTAaHABJIMBATbL 3aBHUCHMOCTU MCKAY (i)I/I3I/I‘-I€CKI/IMI/I BCIIMYMHAMH B Ha6JIIOI[aeMOM
SABJICHHMH, ACT1aTh BBIBOJBI,

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

® pa3BUTHUE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH B
mpouecce MNpuoOpeTeHHs] 3HAHUM C MHCIOJIb30BAHMEM pAa3IMUHBIX HCTOYHUKOB HHGMOpManuu u
COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHH; yMeHMH (opMyIMpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TMO3MIMIO MO OTHOIIEHUIO K (U3NYecKol HHGpOpMaluu, MOJy4aeMOl 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:
muaHocTHBIX (JIP), MetanpenmeTHbix (MP) 1 mpeameTHbIX pe3ynbTaToB 6azoBoro ypoBHs (I1PO).

Koawbl Pe3yabTaThbl 0CBOCHUS IUCHUTIIUHBI
pe3yJIbTaToOB

Beibupate  cmocoObl  pemieHuss  3aaad  MpodecCHOHANBHOM  JeATeIbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 01

Hcnonp30BaTh COBPEMEHHBIE CPEACTBA IMOMCKA, aHaIuW3a MW HHTEPIPETALUU
OK 02 nHpopmanun u  WHOOPMAITMOHHBIE TEXHOJOTHMW Il BBIMOJHEHHUS  3ajad
po(hecCHOHANLHOM e TeNbHOCTH,

[InanupoBaTh M peasu30BbIBaTh COOCTBEHHOE MPOQPECCHOHANIBHOE W JUYHOCTHOE
pasBUTHE, MPEIIPUHUMATENbCKYIO JESTeIbHOCTh B INpOQecCHOHAIbHON cdepe,

OK 03 UCIIONIb30BaTh 3HAaHUS MO (UHAHCOBOM TPAMOTHOCTH B PA3IUYHBIX JKU3HEHHBIX
CUTYaIUsX;

OK 04 D¢ dexkTrBHO B3aMMOIEHCTBOBATh M pabOTaTh B KOJUICKTUBE M KOMAHJIE;

OK 09 [Tonp3oBaTbest MpodeCCHOHANBHOM — JTOKYMEHTAIMeld Ha TOCYJAapCTBEHHOM W

HHOCTPAHHOM A3bIKaX.

JIPB 1.7 [Torumaromuii  mpodecCHOHANIBPHOE  3HAYCHHE  OTpaciM I COIMalIbHO-
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9KOHOMHYCCKOI'0, MPOMBIIIVICHHOTO U HAYYHO-TCXHOJIOT'MYCCKOT'0 Pa3BUTHUS CTPAHLL

JIPB 2.5

OCO3HaHHO  TPOSBIAIONIMK  HEPAaBHOAYIITHOE  OTHOIIEHHWE K  BBIOpaHHOU
npodeccuoHaIBLHON JIESITEIIbHOCTH, MTOCTOSIHHO COBEPILIEHCTBYETCS,
po(ecCHOHANIBHO PacTeT, IPOCIABIIsAs CBOK NPO(eCcCHIo/CIIeUaNIbHOCTb.

JIP 6.3.

Breipakaromuii  0CO3HAHHYIO TOTOBHOCTH K HEMPEPHIBHOMY OOpa3oBaHUIO H
caM000pa30BaHMIO B BEIOpaHHOU cepe mpodeCCHOHAIIBHON e TETbHOCTH.

JIP 6.6

Obnanatonuii  chOPMHUPOBAHHBIMUA MPEJACTABJICHUSIMUA O 3HAYCHHU M ICHHOCTH
BBIOpaHHOW TMpodeccuu, MPOSBISIONINN YBOKEHHE K CBOCH MPO(ECCHH W CBOEMY
npo(ecCHOHATLHOMY COOOIIECTBY, TOJICPKUBAIOIINIA MO3UTHUBHBIA 00pa3 U
MIPECTHK CBOEH mpodeccun B OOIICCTRE.

JIPB 6.8

["'0TOBBIN K OCBOCHHIO HOBBIX KOMIIETCHIIUN B TPO(ECCUOHATTLHOM OTPACIIH.

JIP 7.2.

Breipaxkaronuii 1edaTeibHOe HENPUATHE JICUCTBUM, MNPUHOCIIIUMX Bped MNPHUPOJE,
COJICUCTBYIOIIMI COXPAHEHUIO U 3AIIUTE OKPYKAIOIIEH CPEbL.

JIP 7.3.

[Tpumensirolmii  3HaHWsT U3 00HmIEOOpa3oBaTENbHBIX U MPO(ECCHOHATBHBIX
JUCLUIUIMH JJI1 pa3yMHOI0, OEpexJIMBOrO IPOU3BOJCTBA U NPUPOIOIOJIL30BAHNUS,
pecypcocOepexeHuss B ObITy, B MNpo(decCHOHANbHOW cpene, OOIIECTBEHHOM
IIPOCTPAHCTBE.

JIPB 7.5.

OTBETCTBEHHO MOAXOJAIMN K pPalMOHAIBHOMY MHOTPEOJICHUI0 SHEPrHM, BOABI U
JPYruX MPUPOAHBIX PECYPCOB B JKM3HU B paMKax oOydeHHS U MpodecCHOHATbHOM
JeATEIbHOCTH,

JIPB 7.6.

[ToHnMaromuii  OCHOBBI ~ SKOJIOTUYECKOH  KyJIbTYpPHl B MPO(ECCHOHAIBHOU
NeSITeIbHOCTH, OOECHEeUnBaIOLIe OTBETCTBEHHOE OTHOIIEHUE K OKpY)KarolleH
COLMAIIbHO-IIPUPOSHOM, IPOU3BOACTBEHHOM CPENlE U 3J0POBbIO;

JIP 8.1

JesTenbHO BBIpAXKAIOUMKA TO3HABATENbHBIE HMHTEPECHl B Pa3HBIX MPEIMETHBIX
o0nacTsix ¢ y4€TOM CBOMX HMHTEPECOB, CIIOCOOHOCTEH, AOCTHKEHMI, BHIOPAHHOTO
HaIpaBJIeHUs MPOPECCHOHAIIBHOTO 00pa30BaHus U TOATOTOBKHU.

JIP 8.2

Ob6nagaromuii  mpeACcTaBIEHHEM O COBPEMEHHOW HAyyHOM KapTUHE MUpa,
JOCTUXKCHUAX HaYKI/I U TEXHUKH, apFYMGHTI/IpOBaHHO BBIpa)KaIOHIHﬁ IIOHUMAHUC
3HAUEHUS] HAYKW ¢ TEXHOJOTMH MJii pa3BUTHS POCCHUHCKOTO oOIecTBa U
o0OecrieueHns ero 0e30MacHOCTH.

JIP 8.3

JleMoHCTpHUpYIOIIMIT ~ HaBBIKM ~ KPUTMYECKOTO  MBILIUIEHUS,  OMNpEeNCHHs
JIOCTOBEPHOCTH Hay4HOM HH(pOpManuu, B TOM uucie B cepe nmpodeccrnoHanbHOM
NeSITETIbHOCTH.

JIP 8.4

VYmMeromuili BbIOUpaTh CriocoObl pelieHus 3a1ad NpodecCHOHAIbHONU JesITeNbHOCTH
IIPUMEHHTENIBHO K Pa3IMYHBIM KOHTEKCTaM.

JIP 8.5

Hcnonp3yronmii  COBpeMEHHBIE CpEeACTBa IIOWCKA, aHAM3a W WHTEPIpETaInu
uHpopManuy, HMHGOPMAIMOHHBIE  TEXHOJOTHMH  JJIsl  BBINOJHEHMS  3ajad
pohecCHOHATILHON e TENbHOCTH.

JIP 8.6

PazBuBaromuii ¥ OPUMEHSIOMMUNA  HAaBBIKM  HAONIOJICHUS, HAKOIUICHUS W
cucTeMaTu3anuu  (DAKTOB, OCMBICJICHUS OMNbITA B E€CTECTBEHHOHAYYHOU W
TYMaHUTapHOWH OONACTAX TO3HAHMS, MCCIEAOBATENbCKOW M TPOodecCHOHAIBHOM
JIeSITENLHOCTH.

JIPB 8.7

OOnanaronuii OMBITOM y4acTHsl B HAYYHBIX, HAYYHO-HCCIICIOBATEIbCKUX POCKTAX,
MEpONPHUATHIX, KOHKypcax B paMKax HIpoecCHOHATbHON HANMpPaBICHHOCTH
npodeccuu /CnenranTbHOCTH.

JIPB 8.9

[IposiBnsifomniA  CO3HATETBLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHUIO YCTIEUTHOW MPOo(hecCHOHATBEHOM U 00IIECTBEHHON ASITENFHOCTH

MP 01

ba3oBrie mornueckue aeicTBUS:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHUH MEXIY MOHITHIMH, (GOPMYITUPOBATH OMpPENCICHHS TOHSITHUH,
yCTaHABIWBATh CYIIECTBCHHBIM TNpPHU3HAK  KIAaCcCU(UKAIIMK, OCHOBAHUSA A
00001IeHNsT W CpPaBHEHUs, KPUTEPHH TNPOBOJMMOTO aHAJIW3a; BOCIHPHHHUMATH,
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dopmynupoBaTh M NpeoOpa3oBBIBATh  CYKICHMSA:  YTBEPAUTEIBbHBIE U
OTpHULIATENIbHBIE, €JUHMYHBbIC, YacTHble M  OOIIME, YCIOBHBIE, BBISIBIAThH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MpPOTHUBOpeYdss B (akTax,
JTAHHBIX, HAOMIONEHUSX M YTBEPXKAEHUSX, IpeAsiaraTb KPUTEPUU IJIs BBIABICHMS
3aKOHOMEPHOCTEN M MPOTHUBOPEYMI; JENaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB
JOTUKH, JEAYKTHUBHBIX M HWHIYKTHBHBIX YMO3AKJIIOYEHHUH, YMO3AKIIOYEHUH I10
AQHAIOTUM;  TNPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTeNbCTBA  MaTEMaTHYECKHUX
YTBEPXKICHUH (IIPSIMbIE U OT IPOTUBHOI'0), BEICTPAUBATh apryMEHTALUIO, IPUBOJUTH
OpUMEpbl M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJBI;
BBIOMpATh CIOCOO pemeHust yueOHOH 3amaun (CpaBHHBATh HECKOJIBKO BapHAaHTOB
pewieHus, BbIOMpaTh Haumbosiee NOAXOMAIMH C  Y4ETOM  CaMOCTOSTENIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

MP 02

ba3oBble uccinenoBaTenbCKue 1€HCTBUS:

UCIOJIb30BaTh  BOMPOCHl  KAaK  MCCIIEJOBATEIIbCKUA  MHCTPYMEHT  IO3HAHMUA,
(dopMynupoBaTh  BOIPOCHI, ¢ukcupyomue  MpPOTUBOpPEYHE, npoOnemy,
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y, APIYMEHTUPOBATh CBOIO
MO3UIMI0, MHEHHUE; MPOBOJUTH CAMOCTOATEIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT,
UCCIICIOBAaHUE [0 YCTAHOBJIGHHMIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
ABJICHUS, TPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSIMH,
poleccaMH; CaMOCTOSTENbHO (OpMyIupoBaTh OOOOIIEHUS M BBIBOABI IO
pe3ynbTaTaM NMpOBeAEHHOTO HAOIIOAEHHS, HCCIIEA0BaHNs, OLICHUBATh JT0CTOBEPHOCTh
HOJYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB M OOOOIIEHMI; MPOrHO3UPOBATH BO3MOXKHOE
pa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATh MPEIIOIO0KEHUS O €r0 pa3BUTHUU B HOBBIX
YCIOBUSAX

MP 03

Pa6ota ¢ undopmanmeii:

BBISBJISITH AePUIMTH HHGOPMAIUH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMIPOC U
IJid pCIICHUS 3a1avuu; BI)I6I/IpaTI) I/IH(l)OpMaHI/IIO N3 NUCTOYHUKOB PA3JIMYHBIX THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIIPETUPOBATh MHPOPMAIHIO PA3THUHBIX
BUJOB U (OpPM NPEACTABIECHUS; CTPYKTYPUPOBaTh MHPOPMAIIHIO, IIPEICTABIATh €€ B
pa3inuuHbIX ¢dopMax, WUIIOCTPUPOBATh TrpaHUuecKku; OIEHMBATh HAAEKHOCTD
uH(popMalun 110 CaMOCTOATEIILHO c(hOopMyJIHPOBaHHBIM KPUTEPUIM,
c(hOpMYIMPOBAHHBIM CAMOCTOSITENTHHO.

MP 04

KoMMyHUKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIE TEeHCTBUS:

BOCIIPMHUMATh U (HOPMYITUPOBATh CY>KACHUS B COOTBETCTBUH C YCIOBUSAMH U LEISIMU
OOLIeHMs], SICHO, TOYHO, T'PaMOTHO BBIPaXKaThb CBOIO TOYKY 3pPEHHUS B YCTHBIX H
MACBMEHHBIX TEKCTax, JaBaTb IOSCHEHUA 10 XOAy pelleHus  3a7aud,
KOMMEHTHPOBATh MOJIYYEHHBIH PE3yibTaT; B X0J€ OOCYXAECHHUS 3a/laBaTh BOIPOCHI
[0 CYWIECTBY OOCYXJaeMOil TeMbl, MpoOJEeMbl, pelIaeMoil 3a/aud, BbICKa3bIBAaTh
WV, HAIlCJICHHBIE Ha IIOMCK pEIICHMs, CONOCTABISTE CBOM CYXACHHUS C
CYXJEHUSIMH JPYTUX YYaCTHUKOB JHMAaJora, OOHAPYXKHBAaTh PA3IMYUE U CXOJCTBO
MO3UIMI, B KOPPEKTHOH ¢opMme (HopMynHpoBaTh pa3HOINIACHS, CBOM BO3Pa’KEHUS;
[PEACTABIIATL PE3YNbTaThl PELICHUs 3aJayd, OKCIEPUMEHTA, HCCIECI0BaHNUs,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIJICHUS C Y4YETOM 3ajad
IPE3EeHTAIMHU U OCOOCHHOCTEH ayAUTOPHUH.

MP 05

Camoopranu3zanus:

COCTaBJIATH IUJIaH, aJITOPUTM PEIICHUs 3a]1au, BEIOUPATh CI0cO0 pemeHus ¢ y4éToM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTh U
KOPPEKTHPOBATH BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOW HH(POPMALIUH.

MP 06

CaMOKOHTPOJIb, SMOIMOHATIbHBI HHTEJICKT:

BJIAJCTh HaBBIKAMU I103HABATEJIbHON peQIEKCHH KaK OCO3HAHMS COBEpPIIAEMbIX
JNEHCTBU M MBICTUTEIBHBIX TIPOIECCOB, MX PE3YyIbTaTOB, BJIAJIETh CIIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca M pe3ysibTaTa PEUIeHUs] MaTeMaTH4YeCKOU




3a/1a4; IPEABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PELIECHUU 3a]a4H,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HAlJIEeHHBIX  OIIMOOK, BBIABJICHHBIX TPYJHOCTEH; OIICHWBAaTh COOTBETCTBUE
pe3yibTara Lejd U YCIOBUAM, OOBSACHATh PUUUHBI JOCTHKEHUS UIH HEAOCTHKEHHS
pe3ybTaTOB AESATEIbHOCTH, HAXOJUTh OLIMOKY, JAaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY

MP 07

CoBmecTHas A€SITEIIbHOCTD:

MOHMMATh W HUCIOJBh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBUIYAIBHOH pabOTHI
Opyd pelieHuH Y4eOHBIX 3a1ay, NPUHUMATh LEJNb COBMECTHOH JesTeIbHOCTH,
IUIAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW pabOThI, paclpeneisTb BUABI padoT,
JIOTOBApUBATHCS, OOCYKJIaTh MPOLECC U pPe3yabTaT padOThl, 0000IATh MHEHHUS
HECKOJIbKUX JIFOJICH; Y4acTBOBAaTh B TPYNIOBBIX (opmax paboThl (0OCYXKIeHUS,
00OMEH MHEHHUH, «MO3TOBBIC IITYPMbI» U WHBIC), BBIIOIHATH CBOIO YacTh pabOTHl U
KOODJIMHUPOBATh CBOM JICHCTBUS C JPYTMMH 4ICHAMH KOMAaHIbI, OICHHBATh
Ka4eCTBO CBOETO BKJIaJa B OOLIMI HPOMYKT IO KPUTEPHUSM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMHU B3aUMO/ICHCTBHSI.

I1P6 01

JEMOHCTPUPOBATh Ha TMPUMEPax poib U MecTo (u3uku B (HOPMHUPOBAHHH
COBPEMEHHON HAay4yHOM KapTHHbBl MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHI, B TNPAKTHYECKOM MAEATEIbHOCTH JIIOACH; YYHUTHIBAaTh T'PaHULIbI
OPUMEHEHUS  HM3y4YeHHBIX  (U3MUECKUX  MoOjJeNeil:  MmaTepuanbHas  TOYKa,
WHEpIHAIbHAS CUCTEMa OTCUYETA, aOCOMIOTHO TBEPIOE TEIO, MICATbHBIN ra3, MOJCIN
CTPOECHUS Ta30B, KUJIKOCTEH U TBEPJBIX TEJ, TOUCUHBIN DJICKTPUUYECKUHN 3apsi MpHU
pemieHnn (PU3UYECKUX 3a]a4;, pacro3HaBaTh (U3MUECKHUE SIBICHUS (TIPOIECCHI) H
OOBSACHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOPHH
CTPOEHHUS BEIIECTBA M AJIEKTPOJUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JBHKEHHE, CBOOOTHOE MaJleHUE TeJN, NBUKEHHE MO OKPY>KHOCTH,
UHepLus, B3auMojelcTBue Ten, aupdy3us, OpOyHOBCKOE JABH)KEHUE, CTPOEHUE
KUAKOCTEH U TBEPIBIX TeN, U3MEHEHHEe 00BhEMaA Tell MPU HAarpeBaHUU (OXJIKICHUN),
TEIUIOBOE PABHOBECHE, WCIAPECHHUE, KOHJEHCAlUs, IUIABJIEHUE, KPUCTAJUIU3ALMS,
KHUIIEHUE, BIAKHOCTh BO3]/lyXa, MOBBIINICHHE JIaBJIICHUS ra3a MpU €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXKIY MHapaMeTpaMHu COCTOSIHHSI Ta3a B HM30Ipoleccax,
ANIEKTPU3ALINS TEN, B3AMMOJICCTBHE 3apsI0B;

ITP6 02

OIMMUCBIBATL  MECXAHUYCCKOC  ABHMIKCHHUC, HUCIOJb3Yyd (1)I/I3I/I‘-IGCKI/I€ BCJIMYHUHBI:
KOOpJAuHarTa, n1yThb, HEPEMECIICHUE, CKOPOCThb, YCKOPCHUC, MacCa TCJla, CUJIa, UMITYJIBC
TCJIa, KUHCTUUYCCKAsA OHCPIrus, IHNOTCHUHAJIbHAA OSHCPTHA, MCEXAaHWUYCCKasd pa60Ta,
MCEXAaHUYCCKasA MOIIHOCTH;, IIPpU OIHMCAHHUU IIPaBUIIBHO TPAKTOBATH (1)143H‘ICCKHIZ
CMBICJI UCITIOJIB3YEMBIX BCJIMYUH, UX 0003HAYCHHS U CAWHUIbI, HAXOIUTH (bOpMy.]'II)I,
CBS3bIBAIOIINEC NAHHYIO (I)I/I3I/I‘-ICCI(YIO BCJIIMYMHY C APYTUMU BCINYNHAMU,

I1P6 03

ONUCHIBaTh M3YYEHHBIE TEIUUIOBBIE CBOMCTBA TEN W TEILIOBBIE SIBJICHUS, MCIOJIB3YS
¢u3nueckue BEIMYUHBL: JaBJIEHHE Tra3a, TeMIlepaTypa, CpelHss KHHETHYecKas
SHEPIWsl XAOTHYECKOrO JBMIKEHUS MOJIEKYJ, CpPEIHEKBAaApaTHU4Has CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEprus, padora rasza, kodhduiueHt
MIOJIE3HOTO JIEMCTBHS TEIJIOBOTO JBUTATENS; NPU ONMHCAHWM IPABUIBHO TPAKTOBATH
(¢u3MUeCKUil CMBICI HCIOJb3YEMbIX BEIMYMH, WX OOO3HAYEHHUS U EJAMHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYIO0 BEIMYHMHY C APYTUMHU
BEJIMYUHAM,;

I1P6 04

ONUCHIBaTh HW3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEHIECTBA M DJJIEKTPUUYECKHE
SBNICHUS (IIPOIECChI), UCHIOJb3yd (PU3MUECKUE BEIWYHMHBI: AIIEKTPUUYECKHH 3aps,
JNEKTPUYECKOE IIOJIE, HANPSHKEHHOCTH IOJIA, MOTEHUHWAN, PA3HOCTh IOTEHIUAJIOB;
IPY ONHMCAaHUM NPABUIBHO TPAKTOBATH (PU3MUYECKHUI CMBICT UCTIOIb3yEMBIX BEIUYHH,
uX 0003HaUYeHUs W €IUHMIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO
(U3NUECKYIO BETMUMHY C IPYTHMHU BEIIMYMHAMU;




I1P6 05

aHATM3UPOBATh (PU3HUECKUE MPOLIECCH U SIBICHUS, UCIIONB3Ys (PU3MUECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemupHoro Tsrotrenus, |, Il u |1l 3akonsr HeroToHa, 3akoH
COXpPAaHEHUsT MEXaHWYECKOM DJHEPruH, 3aKOH COXPAHEHUs HMIIYJIbCA, IPHUHIIMII
CYNEPIHO3UIMK CHJI, TPHUHIMII PABHONPABUS HWHEPLIHAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KUHETHUECKYIO TEOPHUIO CTPOSHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpeIHel KUHETHYECKON SHEPrud TEIUIOBOTO JIBIDKEHHUS MOJICKYJI ¢ aOCOIFOTHON
TEMIEPATYpPO, IEPBBINA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS AICKTPUIECKOTO
3apsja, 3akoH KyioHa, Ipy 3TOM pa3jinyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €TI0
MaTeMaTHYECKOE BBIPAKEHUE M YCIOBHSA (TPAHUIIBL, 00JIACTH) TPUMEHHUMOCTH;

I1P6 06

OOBSCHATH OCHOBHBIC MPHUHIMIBI JIEHCTBUS MAalllH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB; pa3inyaTh yCIOBHUS WX OE30MACHOTO HUCIOJIL30BAaHUS B TOBCETHEBHOM
KU3HU;

I1P6 07

BBITIOJHATH SKCIICPUMEHTHI 110 UCCIICIOBAHMIO (DU3NYECKUX SBJICHUN M MPOLIECCOB C
UCIIOJIb30BAHUEM NPSAMBIX, M KOCBEHHBIX HM3MEPEHHH, MPH 3TOM (GOPMYIHPOBATH
npo0iieMy/3aadqy M THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
NpPEeATI0KEHHOT0 000pYIOBaHMS, MPOBOJUTH ONBIT W (OPMYIHPOBATH BBIBOJBL;
OCYIICCTBIISATh MPSIMbIC U KOCBEHHbIC M3MEPECHUSI (DU3MYCCKUX BEIUYUH, NMPH ITOM
BBIOMpATh ONTUMAJBHBIA CIIOCO0 M3MEPEHHS W HCIOJIB30BATh W3BECTHBIE METOJBI
OLICHKM  TIOTPEHIHOCTEH  W3MEPEHMH;  HCCICIOBaTh  3aBUCHUMOCTH  MEXIY
(GHU3MYECKUMHU BEIMYMHAMH C HCIIOJIB30BAaHUEM IMPSIMBIX HM3MEPEHUH, NpU 3TOM
KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTAaThl MOJYYCHHON 3aBUCHMOCTH
(Gu3MYECKUX BEIWYHMH B BUZAE TaOJIUI] U TPpaUKOB, JIENIaTh BBIBOJBI IO pe3ybTaTaM
UCCIICIOBAaHMS; COONIOAATh TMpaBmjia OE30MacHOTO Tpyda NpH TMPOBEACHUHU
UCCIEOBAaHUN B paMKax y4eOHOTO AKCIIEpUMEHTa, y4eOHO-MCCIeN0BaTEIbCKONH U
NPOCKTHOW JIEATEIBHOCTH C WCIOJIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOHCTB |
1a60paTOPHOTO 0OOPYIOBAHHUS;

ITP6 08

pemath pacu€THble 3a7auyd C SBHO 3aJlaHHOM (U3NYECKON MOJENbl0, HCIOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/laud BbIOMPATh
(Gu3NYECKyI0 MOJEIb, BBIACIATH (PU3HUECKHUE BEIMUUHBI U (GOPMYJIIbl, HEOOXOUMbIE
JUIsl €€ pelIeHMs, NMPOBOJIUTH PACUETBl M OLEHUBATh PEAIBHOCTH IOJIYYEHHOIO
3HaueHusl (U3MUYECKON BEIMYMHBI; pellaTh KayeCTBEHHbIE 3aJ[aud: BBICTPauBATh
JIOTUYECKH HENPOTHUBOPEUMBYIO LENOUYKY PACCYKIEHUH C ONOPOM Ha HM3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH W (HU3MYECKHE SIBJICHHUS; MCIIOJIb30BaTh IpPU PEHICHUU
y4yeOHBIX 3a/lad COBpPEMEHHble MH(OpPMAIMOHHBIE TEXHOJIOTUU JUI IIOMCKa,
CTPYKTYpUPOBAHHUS, HWHTEpPIpETallMd M TpeACTaBIeHUs Y4eOHOM © Hay4yHO-
HOMYJISPHON MH(POPMALMHU, MOIYYEHHOW M3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOJyYaeMyro HH(OopMaInio;

ITP6 09

MPUBOJIUTh TPHUMEPHI BKJIAJa POCCUUCKUX U 3apyOECKHBIX YUYEHBIX-QU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHIi;

I1P6 10

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHMS MO (U3UKE B IOBCEIHEBHOM XU3HU Jis
oOecrieyeHns 0€30MacHOCTU MpH OOpalleHud ¢ OpubopaMH MU TEXHUYECKHUMHU
yCTpOMCTBaMM, AJII COXPAHEHUsS 3/I0pOBbS U COOJIIOJIEHHS HOPM 3KOJOTHYECKOTO
TIOBEJICHUS B OKPYXKaIOIIEH Cpeie;

I1P6 11

paboTaTh B IpyIIE C BHINOJHEHUEM PA3IMUHBIX COLHMAIbHBIX POJeH, MIaHuPOBAThH
paboTy TpyMNIbl, PaUOHAIBHO pACHpeneNsiTh OOS3aHHOCTH M IUIAHUPOBATh
JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlMSIX, aJ€KBATHO OLIEHMWBATHh BKIJIAJ KaXIOTO
U3 YJaCTHUKOB I'PYIIIBI B pEIICHHE pacCMaTpUBAEMO POOIEMBI.

I1P6 12

JEMOHCTPUPOBAaTh Ha IMpHUMEpax pojb M MecTo (U3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTWHBI MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTHI, B MPAKTUYECKOW [EATEIbHOCTH JIIOAEH, IE€JIOCTHOCTh M €IUHCTBO
(bu3nUeCcKOil KapTHHBI MUDA;




YYUTHIBATh TPAHUIBI MPUMEHEHHS] W3YYCHHBIX (U3UUYECKUX MOJENCH: TOUYSUHBIN
JNEKTPUYECKUN 3apsAl, Jdyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, SACpHAs MOZCIb
aToMa, HyKJIOHHAs MOJIeJIb aTOMHOT'O siipa MPH pelieHnH (hU3NYECKHX 3a/1a4;

I1P6 13

pacrio3HaBath (pU3MUECKUE SBICHUS (TIPOIIECChI) U OOBSICHATh X Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY M KBAaHTOBOW (DM3UKHU: HIIEKTPUUYECKAsi MPOBOJAUMOCTD, TEILJIOBOE,
CBETOBOE, XMMHYECKOE, MArHUTHOE JICHCTBHS TOKA, B3aMMOJICHCTBHE MarHUTOB,
AIIEKTPOMArHUTHAS UHAYKLUS, IEHCTBHE MAarHUTHOTO IOJISl HA TIPOBOAHUK C TOKOM U
JBYDKYIIUHCS 3apsill, DJIEKTPOMArHUTHBIC KOJEOaHUS W BOJHBI, NPSIMOJUHEHHOE
pacrpocTpaHeHHE CBETa, OTPaKEHHE, peIoMIIeHUE, nHTephepeHIus, Tupakuus 1
MoJIsSIpU3aIus CBeTa, JUcIepcus cBera, GoTtodnekrpuueckuii 3gdekt (poroaddekr),
CBETOBOE [aBJICHUE, BO3HUKHOBEHHE JIMHEHYATOrO0 CHEKTpa aromMa BOJOPOa,
€CTECTBEHHASI U MICKYCCTBCHHAsI PaJIIOAKTUBHOCTB;

I1P6 14

ONMCHIBaTh W3YYEHHBIE CBOICTBAa BeUIeCTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, ITEKTPUUECKYIO IPOBOAUMOCTD PA3JIMYHBIX CPE) U SJIEKTPOMArHUTHBIE
SBIICHUS (IIPOIECCHI), UCHONB3ysd (PU3MUECKUE BEIWYHMHBI: DIICKTPUUYCCKHNA 3apsi,
CHJIa TOKA, DJIEKTPUUECKOE HANPSDKEHUE, JIEKTPUUECKOE CONPOTHUBIIEHUE, PA3HOCTH
MOTEHLIMAJIOB, 3JEKTPOABIKYIIAs cuila, padoTa TOKA, UHIYKIUS MarHUTHOTO IOJI,
cuita Amnepa, cuna JIopeHna, HHIyKTUBHOCTb KaTYLIKH, SHEPTUS IEKTPUYECKOTO U
MarHUTHOTO TIOJIEH, TIEPHO/I M YacTOTa KojieOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsia
U CHJIa TOKA B MPOLIECCE FAPMOHUYECKUX IEKTPOMArHUTHBIX KojiebaHuil, pokycHoe
paccTosiHME W ONTHYECKass CWIA JIMH3bI, IIPU ONMCAHWU IIPAaBUJIBHO TPAKTOBATH
(Gu3n4ecKuil CMBICI HCHOJb3YEMbIX BEIMYUH, WX OOO3HAYEHHUS U E€AMHULBL,
yKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE MAHHYIO (DU3MUYECKYIO BEIMYHMHY C APYTUMH
BEJIMYNHAMU;

I1P6 15

ONMCHIBATh W3YYEHHbIE KBAHTOBbIE SIBJICHUS W IPOLIECCHI, UCTONb3Yysd (U3NYECKUE
BEIIMYUHBI: CKOPOCTb JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA,
SHEpPrusl U UMIYJIbc (OTOHA, IEPUOA TOJypacrana, SHEprus CBsI3U aTOMHBIX sJIEp,
IpY OMMCAaHUU MPABUIBHO TPAKTOBATH (PU3MUYECKUI CMBICT UCTIOIb3yEMBIX BEIUYHH,
ux oO0OO3HAUYeHHS M €IMHHULBI, YKa3blBaTb (OPMYJbl, CBSI3bIBAIOIIME JIAHHYIO
(GU3MYEcKyr0 BEIMUUHY C JIPYTMMHU BEIMYMHAMH, BBIUUCIIATH 3HaUeHHE (HU3NYECKOH
BEJINYMHBI,

I1P6 16

aHaAJTM3UPOBATh (PU3MUECKUE MPOLIECCH U SBIECHUS, UCTIONb3Ys (PU3HUECKUE 3aKOHBI U
NpUHLMIBL: 3aK0oH OMa, 3aKOHBI NTOCIIEA0BATENbHOIO U MapauIeIbHOTO COEIUHEHUS
IIPOBOJHMKOB, 3aKOH Jlkoyns—JIeHna, 3aK0H 2JIEKTPOMarHUTHOM MHIYKIIMH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTpPAaHEHUS] CBETa, 3aKOHbI OTPAXEHHsS] CBETa, 3aKOHBI
IpeJIOMIIEHHUS CBeTa, ypaBHeHUe DifHmTelHa a1 GpoTosddekra, 3aKOH COXpaHEHHUs
SHEPI'uH, 3aKOH COXPAHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs JIEKTPUUYECKOIO 3apsja,
3aKOH COXpaHEHMsI MaccOBOTO 4YHCIA, MOCTyJaaTel bopa, 3aKOH paguoakTHUBHOTO
pacraga, IpU OSTOM pa3iauyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBHSA (TPaHHUIIbI, 00JIACTH) NPUMEHHUMOCTH;

I1P6 17

OHpeI[eJ'IflTI) HaHpaBHeHI/Ie BeKTOpa I/IHHYKIII/II/I MArgmTHOTO IIOJIA HpOBOJIHI/IKa (o}
TOKOM, cuibl Amnepa u cuibl JlopeHIa; CTpOUTh U OIMUCHIBATH H300paKeHHE,
CO3/1aBa€MOE€ TIOCKUM 3€pKajioM, TOHKOW JIMH301;

I1P6 18

BBINOJIHATH 3KCIIEPUMEHTHI 110 MCCIEI0BAHNIO (PU3NYECKUX SIBICHUH U MPOLIECCOB C
UCIIOJIb30BaHUEM NPSIMBIX, U KOCBEHHBIX W3MEpPEHUIl: IpU 3TOM (QOpPMYIHPOBATH
npobiemy/3agayy M THIOTE3y y4yeOHOro 3KCIepHUMEHTa, cOOMpaTh YCTAaHOBKY W3
MPEJJIOKEHHOT0 000PYJOBaHUS, IMPOBOAUTH ONBIT W (OPMYIHUPOBATH BBIBOJBI;
OCYILECTBIISITh MPSIMBbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEJIWYMH, NPH STOM
BbIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHMS] U HCIOJIb30BATh M3BECTHBIE METOMIbI
OLIGHKMA TIOTPEIIHOCTEH M3MEpPEeHMI; MCCIeA0BaTh 3aBHCUMOCTH  (PH3UUECKUX
BEJIMYMH C HCIOJIb30BAHMEM NPSIMBIX HM3MEPEHUM: IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DUKCHUPOBATh pE3yJAbTAaThl IOJYYEHHOW 3aBUCUMOCTH (PH3UUECKUX
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BEeIMYMH B BUAE Tabmuil ©u TpaduKOB, [eNaTh BBIBOJALI IO pe3yJibTaTaM
HCCIICIOBAHUS;
K 2.1 BrimonHaTh quOGKTHpOBaHI/Ie TEXHUYECKUX TMPOIIECCOB MMPOU3BOJCTBA CBAPHBIX
KOHCTPYKIMU C 3aJJaHHBIMU XapaKTEPUCTUKAMU.
K 3.1, OnpenensiTh NPUYHUHBI, TPHUBOIAIIME K 0Opa3oBaHHWIO [e(EKTOB B CBApHBIX
COCTUHCHHAX.
K 3.3 Pa3pa6aTLniaTb Mepmv 0 MPEAYNPEKIACHUIO  YCTPAHEHHUIO Je(EKTOB CBapHBIX
COCIUHCHUHN U U3JICIINI.
Koa un Pe3yabTaThbl 0CBOCHUS M CIUIIJINHbBI
HauMMeHOBaHHE
dopMEpyeMbIX JIMYHOCTHBIE (JIPl)V;lPMETaHpEEZ[MeTHLIe Mpexvernbie (ITP)
KOMIIEeTeHIUI ( )
JIP 8.1 - JIP 8.7, JIP 8.9; I1P6 01 - IIP6 18;
OK 01. MP 01, MP 02;
JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, JIP | I1P0 01 - IIP6 18;
OK 02. 8.9;
MP 01, MP 02, MP 03;
JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, I1P6 01 - ITPO 18;
OK 03. 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; IT1P6 01 - ITPO 18;
OK 09. MP 01; I1P6 01 - IIP6 18;
JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, I1P6 01 - IIP6 18;
[IK 2.1 JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;
JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, ITP6 01 - ITPOG 18;
IIK 3.1. JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;
JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, I1P6 01 - IIP6 18;
IIK 3.3 JIP 8.1 - JIP 8.7, JIP 8.9;

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

2. CTpyKTypa u cofepKaHue 0011e00Pa30BaTeILHON TUCIUIIIHHbBI

2.1 O0beM TUCHMILUINHBI U BUABI YU4e0HOI padoThI

Bup yueonoii Oo0nem B
padoThI qacax
O0bem o0pa3oBaTeIbHOI MPOrPpaMMBbI 177
AUCHUTLINHBI
1. OcHoBHOE coepxkaHue 107
BT. Y..
TEOpPETHIECKOE 00yUeHHE 47
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MPAKTUYCCKOC 3aHATHUC

o1

KOHTPOJIbHBIE paOOTHI 9
2. ITpodeccoHaILHO-OPHEHTHPOBAHHOE 58
cojiep:KaHue

BT. U..

MIPAKTUYECKHE 3aHATHS 40
nabopaTopHbIE 3aHATHUS 18
Koncyabranumn

IIpomeskyTouHas arrecTanus (3K3aMeH) 4
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2.2. TemaTH4YeCKHUIi NJIAH U COJePKAHUE JIUCUUILINHBI «DU3nKa)

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem dopmupyembie
pas3/iesioB H TeM HHIUBHYAJbHBI NPOEKT (eciu npedycmompenst) 4yacos o0mue u
npodeccuoHaIb
HbIE
KOMIIeTeHIIHH
1 2 3 4
Paznen 1. ®u3nka U MeTObl HAYYHOI'0 MIO3HAHMSA 2
IIpogheccuonanvno-opuenmuposannoe cooeprcanue 2
Tema 1.1 @uzuxa u | Cooepocanue yuedbnHozo mamepuana:
Memoovt Qusuka — Hayka o npupode. Hayunvie Memoovl nosHanus okpydicaoueco mupa. Pore sxcnepumenma u
HAyuHO020 NO3HAHUA | MeopUlU 8 npoyecce NO3HAHUS NPUPoObl. IKchepumenm 8 gusuxe. Mooenuposanue usuieckux saeieHuil u OKO01-OKO04,
npoyeccos. Hayunvle cunomesvi. @usuueckue 3akoHvl u meopuu. I panuysl npumenumocmu Guzuieckux| OKO009. [1K2.1,
3axonos. Ilpunyun coomeemcmeus. Porv u mecmo ¢pusuxu 6 hopmuposanuu cospemenHol HAay4Hou K 3.1, TIK 2.3
KApMUHbL MUpa, 8 NPAKMU4eckoll 0essmeibHOCmu 1oell
I Ipakmuueckue 3auamusi:
1. Quszuxa u memoovl HaAyUHO20 NO3HAHUS 8 NPOPECCUOHATLHOU DesTMeNbHOCTIU 2
Pasznen 2. MexaHuka 24
IIpodeccnoHaILHO-0PHEHTHPOBAHHOE COAEPIKAHUE 8
Tema 2.1 Conep:xxanue yueOHOro MmaTepuaJja:
OcHoBBI Mexannueckoe JBUWKeHHEe. (OTHOCHTEIBHOCTh MEXaHWYeCcKOoro JBmkeHus. Cucrema oTcuéra.
KHHEMATUKH Tpaekropus. Ilepemerienue, cKopocTb (CpelnHssE CKOpPOCTb, MTHOBEHHass CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIIMH HAa OCH CUCTEMBbI KoopauHaT. CloKeHHEe MepEeMENICHUN U CIIOKECHHE
cKopocteild. PaBHOMEpHOE U paBHOYCKOPEHHOE TPSIMOJIMHEMHOE IBUKEHHUE.
['paduku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEePEMEIICHUs MaTEpUaTbHOU TOUKH OT,|
BpemMeHu. CB0OOOMHOE TajeHUE. YCKOpeHHWe CBOOOMHOTO maaeHus. KpuBoiIMHEHHOE JBUKCHUE. OK01-OKO04,
JIBr>KeHHE MaTepUaJIbHOM TOYKHM IO OKPYKHOCTH C IIOCTOSIHHOM IO MOZYIIO CKOPOCTBIO. YTIJIOBast OKO09.
CKOPOCTh, JUHEHHas ckopocTh. Ilepmom m dwactora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.
TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETp, IBIKEHUE CHAPSIOB, LICMHBIC U
pEMEHHBIE TIEpEIaun
TeopeTnueckue 3aHATHS:
1. Mexannueckoe OBUKEHUE 1
2. TpaexTopusi, IyTh, IEpeMEIICHUE 1
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[IpakTrueckue 3anarue:

1. [IpssMonmHENHOE paBHOMEPHOE JIBHIKCHUE 1
2. [IpsamonuHetHOE paBHOYCKOPEHHOE JABIKEHHE 1
3. JIBM>KeHHE 0 OKPY>KHOCTH 1
Tema 2.2 Copaeprxanue y4eOHOro MaTepHuaJia;

OcHoBbl fuHaMukH | [Ipuamun otHocutensHocT ["anmunes. IlepBwiii 3akoH HproToHa. MHepuuanbHble CHUCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akon HeloToHa miss MaTepualbHOM TOUKH.
Tpernit 3akoH HpOTOHa 1 MaTrepuanbHBIX TOYEK. 3aKOH BCEMHUPHOTO TAroTeHUs. Cuila TSHKECTH.
[TepBas kocmMuueckasi ckopocth. Cuiia ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Bunbr Tpenus (mokos,
cKosbkeHus1, kadenus). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUsI CKOJIBKEHUS U CHJIA TPEHHUS MOKOSL.
Koapdumment Ttpenus. Cuiia CONPOTUBICHUS TPHU JBUKCHWH Tella B OJKUAKOCTH WIM Tase.
[ToctynarensHoe U BpalaTeIbHOE ABMXKEHHUE aOCOTIOTHO TBEPAOTO Tena. MOMEHT CHiIbl OTHOCHUTENBHO, OKO01-OK04
ocu BpameHud. Ilnedo cunbl. YcinoBHs paBHOBECHs TBEPIOTO Teila. TeXHUYECKHE YCTPOWCTBA H OK09 ’
MPaKTUYECKOE MPUMEHEHHUE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB
TeopeTnueckue 3aHATHS:
1. 3akons! HeioToHA 1
2. 3aKOH BCEMHUPHOTO TSATOTEHUS 1
3. Cubl B MEXaHUKe 1
[IpakTrueckoe 3aHsATHE:
1. 3akons! HetoToHA 1
2. CWIbl B MEXaHUKE 1

Tema 2.3 Copeprxanue y4eOHOro MarepuaJa:
3akoHbl coxpanenusi| VIMmynbc mMarepualbHON TOYKHM (Tejla), CUCTEMbl MAaT€pHAIbHBIX TOuYeK. VIMIylbc CHiIBl U M3MEHEHHE
BMeXaHHKe UMITyJIbca Tejla. 3aKOH COXpaHeHMs MMMynbca. PeakTuBHOe nBMkeHue. PaboTta cuibl. MOITHOCTH CHJIBI.

Kunernyeckass sHeprus MarepuaibHONM TOUkH. Teopema 00 U3MEHEHHWM KHHETHYECKOH SHEpruu.
[lorenumaneHast oHeprus. IloTeHuManbHas  SHEprust  ynpyro  J1e(GOpMHUPOBAHHOW  MPYXKHUHBI.
[ToreHuuanbHast FHeprus Tesa BOIM3U noBepxHocTH 3emid. [loTeHIMabHble 1 HENOTEHIUANbHbBIE CUIIBI.
CBsi3b pabOThl HEMOTEHUHUANBHBIX CHJI C U3MEHEHHEM MEXaHHUYECKOW HHEpPIUU CUCTEMBI Tell. 3aKOH OKO01-OKO04,
COXPAHEHHsI MEXaHUYECKON SHEPruu. YIIPyrue U HEynpyrue CTOJIKHOBEHMs. TeXHUYeCcKre yCTpONCTBA U OKO09.
IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJIET, IBHIKEHUE PAKET
TeopeTnueckue 3aHATHS:
1. Umnynec Tena. Umnysbe cuisl 1
2. Mexanunueckasi paboTa, MEXaHHUECKasi SHEPTHUsl 1
[IpakTHueckoe 3aHsTHE:
1. 3akoH coxpaHEHMs UMITYJIbCA 1
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2. 3aKOH COXpaHEHHUsI YHEPTUU

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue

Tema 2.4

3aKonvl mexanuku ¢
npogheccuonanvhoi
OeamenbHocmu

Cooepicanue yuebnozo mamepuana:

OmuocumenvbHocmy  Mexanuueckozo ogudicenusi. Cucmema omcuéma. Texnuueckue ycmpoicmea u
npakmuyeckoe npumeHenue. HuepyuanvHvle cucmemvl omcuéma. Macca mena. Cuna. Cuna
conpomuenenus npu 0sudxicenuu mend. 3akon coxpanenus umnyivea. Ceazo pabomvi HenOMeHYUAIbHbIX
CUJl C UBMEHEHUeM MeXaHuyecKol sHepauu cucmemvl mejl. 3aKOH COXpPAHeHUss MeXaHU4ecKol IHep2UlL.

IIpakmuueckue 3anamus:

1. Kunemamuxa 6 npogheccuonanvhvix 3a0a4ax

2. 3axonsl Horomona 6 npogheccuonanvhulx 3a0auax
3. Paboma cun 8 npogheccuoHanbhvix 3a0a4ax

4. 3axonvl coxpanenus 8 npoGecCUOHATbHBIX 3A0aYax

OKO01-OKO04,
OKO09., [1K2.1,
IIK 3.1, 11K 2.3

KonTponbHas pabora «MexaHuka»

NINDDNDNDN

Paznen 3. MoJjiekyasipHas pusuka

IIpodeccrnonaILHO-0

DPUCHTHUPOBAHHOC COACPKAHHUEC

Tema 3.1
OcHoOBBI
MOJIEKYJISIPHO
- KHHETHYeCKOoM
TeopuHU

Conep:xanue yueOHOro MmaTepuaJia:

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TEOpUH M UX OMBITHOE 000CHOBaHUE. bpoyHOBCKOE
neuxenue. uddysus. Xapakrep IBUKEHUS M B3aUMOJEHCTBUS YaCTHUI] BellecTBa. Mojenu CTpoeHHs
ra3oB, KUIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BEI[ECTBA Ha OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl Mosiekyn. KomnuectBo BemectBa. [loctossaaas ABoraapo. TemmoBoe paBHoBecue. TemiepaTypa
n e€ usMmepenue. lllkana temneparyp Llenbcus. Monens wuneanpHoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETUUECKON TEOpUHU HIealbHOro ra3a. AOCONIOTHAs TemrepaTypa Kak Mepa cpeiaHei
KMHETUYECKOM SHEpPruM TEIUIOBOTrO ABMkKeHUs vacTtul] rasza. lllkana temmneparyp KensBuna. I'azoBbie
3aKkoHbl. YpaBHeHne MenpaeneeBa—Kmaneiipona. 3akon [laneroHa. M3omponeccsl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | padudeckoe mpeacTaBiIeHne U30MPOIIECCOB: U30TEpMa, U30X0Pa,
n3o6apa. TexHuueckue ycTpoiicTBa U MPakKTUUYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp

TeopeTnueckue 3aHATHS:
1. OcuoBusle TonoxeHns MKT
2. MonekymsipHOe CTpOCHHUE Tell

=

[TpakTyeckoe 3aHsTHE:

1. OcnoBHoe ypaBHeHue MKT
2. Temmeparypa

3. U3ompomecch

4. YpaBHEHUE COCTOSIHMSI HCAJIBHOTO Ta3a

R e

OK01-OK04,
OKO09.
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Tema 3.2

Conep:xanue yueOHOro MmaTepuaJjia:

Tepmonmnamuka | TepmoauHamuueckas cucrema. BHyTpeHHsAs 3Heprusi TePMOAMHAMHUYECKOM CHUCTEMBI M CHOCOOBI €&
u3MeHeHnsa. KonmuecTBo TemoTel U paboTa. BHyTpeHHSS SHEprusi OJHOATOMHOIO HJICAIbHOTO Tasa.
Bugp!l Ternonepenaun: TEmIONpOBOAHOCTh, KOHBEKIIUS, U3JIydyeHHE. Y IelIbHas TEIUIOEMKOCTh BELIECTBA.
KommyectBo Ttemnorel mpu Ttemonepenade. l[lonsrne o0 agmabatHom mpouecce. IlepBwiii 3akoH
TepMoauHaMHUKH. lIpuMeHeHue mepBOro 3akoHa TEPMOJMHAMMKHM K wu3ompoueccaM. ['padudeckas
UHTEpHpeTanus padoThl raza. Bropoil 3akoH TepMoanHamMukd. HeoOpaTHMOCTh MpOIEcCOB B MPUPOJE.
TennoBble MamuHbl. [IpuHIMIBL feHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHMs SHEPrHMM B TEMJIOBBIX
mamuHax. Koagdumnuent nonesnoro neiictBus TemnoBoil mammubl. Llukn Kapao u ero xosddumment OKO01-OKO04,
IOJIE3HOTO JICHCTBHS. DKOJOTHYECKUE IPOOJIeMbl TEIUIOHEPreTHKU. TexXHHuUecKue yCTpOoHCTBa U OKO09.
NPaKTUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOPaHusl, ObITOBOW XOJIOAUIBHHUK, KOHIUITMOHED
Teoperuueckue 3aHATHSL:
1. BHyTpeHHss SHEprusi, KOJMYECTBO TEIIOTHI, paboTa 1
[TpakTuyeckoe 3aHsTHE:
1. YpaBHeHue TerioBoro Oananca 1
2. TlepBblii 3aKOH TEPMOIUHAMUKHI 1
3. TernoBeie mamuHbL. KIT/] 1
4. Bropoii 3aKOH TepMOJMHAMUKHU 1
Tema 3.3 Conep:xanue yueOHOro MaTepuaJa:
ArperatHble [TapoobpazoBanue u koHjaeHcauus. VcnapeHue u kumneHue. AOGCOIIOTHAs M OTHOCUTENIbHAS BIAKHOCTh
COCTOSIHUSA Bo3ayxa. HachbleHHslil nap. Y ienbHas TeIIoTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS
BenlecTBa. @a3oBbie| oT AaBneHus. TBEpaoe Teno. Kpucrammmueckue u amopdHble Tena. AHM30TPOIUS CBOMCTB KPHCTAIIOB.
nepexoasbl Kunkne kpucramnel. CoBpemMeHHble MaTepuainbl. [lnaBneHne m Kpucramnuzauus. YjAeidbHas TEIUIOTa
wiaBneHus. CyOnumanus. YpaBHeHHe TeruioBoro OanaHca. TexHMUYecKHe yCTPOHCTBA M MPAaKTUYECKOE OKO01-OKO04,
NpUMEHEHHEe: TUTPOMETP U TICHXPOMETpP, KAJIOPUMETP, TEXHOJIOTUH TIOJIYYEHUS COBPEMEHHBIX OKO09.
MaTepHaJoB, B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
TeopeTnueckue 3aHATHS:
1. CpoiicTBa napos 1
2. CBOMCTBA KUIKOCTEN 1
3. CBOJCTBa TBEPIBIX TE 1

IIpogpeccuonanvno-opuenmuposannoe cooepricanue
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Cooeporcanue yueonozo mamepuana:

Xapaxmep Osudicenuss u 3aumooeticmeus yacmuy eewecmea. OCHOBHOe YpasHeHue MONeKYIAPHO-
KuHemu4eckou meopuu udeanibHozo 2asza. I azoevie 3akonvl. Ypasuenue Menoenreesa—Knanetipona. 3axon
Hanemona. Hszonpoyeccvl 6 uodeanvHom 2aze ¢ NOCMOSHHbIM KOIUYECMBOM eewjecmed. Buympenwnss
9HepeUs MePMOOUHAMUYLECKOU CUCTNEMbL U CROCOObI e€ usMeHeHUs. YoenvbHas menioéMKocmy eujecmaa.
Ilepeviii 3akon mepmoounamuxu. Bmopou 3axkon mepmoounamuxu. Heobpamumocmsv npoyeccos 6
npupode. Ilpunyunvl Oeticmeus mennogvix mawun. Ilapoobpazosanue u komoencayus. Hcnapenue u

2. IIpOBOAHUKH U TUDJICKTPUKHU

Tema 3.4 KuneHnue. Ypasnenue meniosoco oanauca. Texnuueckue ycmpoucmea u npakmuyeckoe npumMeHeHue OKO01-OKO04,
MKT e OKO09.
npogeccuonanvuvix |l [paxmuueckue 3aHamus: I1K2.1, TIK 3.1,
3aoauax 1. Monexynapnoe cmpoenue men 8 npogheccuoHanbHbix 3a0a4ax 1 K 2.3
2. Temnepamypa 8 npogheccuoHaIbHbIX 3a0a4ax 1
3. 3axonsbt mepmoOuUHAMUKY 8 NPOGeCcCUOHATILHBIX 3a0aUax 2
4. Tennosvle mawunst, KI1/] 6 npogheccuonanvhvix 3a0auax 2
5. Aepecamuvie cOCMOSIHUA 8 NPODECCUOHAILHBIX 3A0AYAX 1
Jlabopamopnvie 3anamusi:
Jlabopamopnas paboma Nel. [Iposepra ypasHenus 2a308020 COCMOAHUSL 2
Jlabopamopnas paboma Ne2 «Onpedenenue 1axCHOCMU 8030YXAY. 2
KontposnbHas pabora «MosekyisipHas GU3uKay 1
Pa3nes 4. DiaekTpoanHaMuKa 48
[IpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COJIePsKAHME 16
Tema 4.1 Copepxxanue yueOHOro Mmarepuasa;
DJIeKTpocTaTUKA | DJeKTpu3alus Ten. OJeKTpuueckui 3apsan. JlBa Buzpa snekTpuyeckux 3apsiioB. [IpoBoanHukw,
TUDIIEKTPUKA W TONYIPOBOJAHMKH. 3aKOH COXpaHEHMs JJIEKTPUYECKOro 3apsna. B3aumoneicTBue
3apAnoB. 3akoH KynoHa. TodeuHbI 3JIE€KTpHYECKHI 3apsl. ODnekTpudeckoe noiie. HampskxEHHOCTH
aNieKTpudeckoro mosst. [IpuHOHI Cymeprno3uIuu  dIEKTPUUecKUx Tmojei. JIuHum HanpsykEHHOCTH
anekTpuyeckoro mois. Pabora cun snekrpocratudeckoro mnois. [lorenmnuan. PasHocTh moTeHIMaNoB.
[IpoBOAHMKN ¥ TUDJIEKTPUKUA B DIIEKTPOCTATUYECKOM TMone. JIMdIeKTpuueckas MPOHUIIAEMOCTb. OKO01-OKO04,
OnekTpoéMKocTh. KoHIeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA. ODHEPrusi 3apsyKEHHOTO OKO09.
KOHJEHcaTopa. TeXHWYeCKue yCTpPONCTBA M NPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI, IEKTPOMETP,
JJIEKTpOCTaTUYECKasl 3alllUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB, KOHJIEHCATOP, KONMUPOBAIbHBIN ammapar,
CTPYHHBIN IPUHTED
TeopeTnyueckue 3aHATUS:
1. Dnexrpuueckuii 3apsaj. DIEKTPUUECKOE TOJIE 1
1
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IIpakTHueckoe 3aHsATHE:

1. 3akon Kynona 1
2. Hanpsxennocts nosst. [Ipunnun cynepno3unuu 1
3. Pabota snexrpuueckoro nosis. [loTeHman 3neKTpuueckoro mos 1
4. DHeprus snextpuueckoro nois. Kongencarop 1
Conep:kaHue y4eOHOro MaTepuaJja:
DONEeKTpUUECKUH TOK. YCJIOBHS CYLIECTBOBAHHUS 3JEKTpUUECKOro Toka. Mcrounuku Toka. Cuiia TOKa.
[Tocrosanneiii Tok. Hanpspkenue. 3akoH OMa sl ydacTKa ILENU. ODJIEKTPUYECKOE COMPOTUBIICHUE.
VYnaenbHOoe conmpoTuBieHHE BellecTBa. llocnenoBaTenbHOE, MapajlIelIbHOE, CMEUIAaHHOE COEIUHEHUE
MpoBOAHUKOB. PaboTa snexTpuueckoro toka. 3akoH Jlxoymns—JIenna. MoUHOCTh 3IEKTPUYECKOTO TOKA.
DONEeKTPOABMKYIAasi CUIa M BHYTPEHHEE CONPOTUBJICHHE HCTOYHMKA ToKa. 3akoH Oma Jyisl NOJIHOM
(3amMKkHyTOH) nanekTpuyeckoid nenu. KopoTkoe 3aMbikaHue. DJIEKTPOHHAS MPOBOAMMOCTH TBEPIBIX|
Tema 4.2 METa/UIOB.  3aBHUCHUMOCTh  COMNPOTHUBJIIEHUS METAUIOB OT Temreparypbl. CBepXIpPOBOIUMOCTD. OKO01-0K04
IHocTossHHBIH Onexktpudeckuil Tok B BakyyMme. CBoiicTBa 3ieKTpoHHBIX Iy4koB. [lomympoBoguuku. CoOGCTBeHHas U OKO09 ’
DIIEKTPUYECKHIl TOK | IPUMECHAs IPOBOJIUMOCTD MOIYNIPOBOAHUKOB. CBolicTBa P—N-niepexoza. IloaynpoBoHMKOBBIE TIPUOOPEI. '
DNeKTpUUecKuid TOK B pacTBOpax M paciulaBaxX dSJIEKTPOIUTOB. DIEKTPOIUTHYECKAs JAMCCOIUAIIHSL.
DIEKTPOIIH3.
[IpakTHueckue 3aHATHS:
1. Onexrpuueckuii Tok. 3akoH Oma JUIsl ydacTKa Lenu 1
2. [TocnenoBarenbHOE 1 MapallieIbHOE COEAMHEHUE TPOBOIHUKOB 1
3. BJ1C. 3akon OMa IS OJTHOM 1er 1
4. PaboTa 1 MOIIIHOCTH IIOCTOSSHHOT'O TOKAa 1
Ipogheccuonanvno-opuenmuposannoe cooeprcanue
VlabopamopHvle pabombi:
Vlabopamopnas paboma Ne3 « U3yuenue nociedosamenbHo20 COeOUHEHUs NPOBOOHUKOBY 1 OKO01-OKO04,
Vlabopamopnas paboma Ned « H3yuenue napanieibHo20 cOeOUHeHUs: NPOBOOHUKOB) 1 OKO09.
Vlabopamopnas paboma Ne5 « Onpeodenenue 3/]C u 6nympenne2o conpomusieHus UCMOYHUKA MOKA» 2
[ugppepenyuposannstii 3auem 2
Tema 4.3 Copaepxxanue y4eOHOro MaTepHaJia;
Toku B pa3iu4HbIX | DIEKTPUUYECKUN TOK B Tra3ax. CamMOCTOATENBHBIM M HECAaMOCTOSATENbHbIM pa3psa. Momxuda. Ilnaszma. OK01-OK04
cpeaax TexHuueckue ycTpoNCTBa M NMPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHMKH OK09. ’

TOKa, AJIEKTpOHarpeBaTelbHble IPUOOPHI, EKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyYMHBIH IMOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN TMOJ, raJIbBaHUKA
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TeopeTnueckue 3aHATHS:

1. DnekTpuYecKuil TOK B MeTaJlIax,

2. DIEKTPUIECKHUI TOK B TIOTYIIPOBOTHUKAX
3. DIEKTPUYECKUNA TOK B razax

4. DNeKTPUYECKUN TOK B KUJKOCTSX

Y e

Tema 4.4
MarsnuTHoe 1oJIe€.
DJIeKTPOMarHUTHAas1
HHIYKIUS

Conep:kaHue y4eOHOro MaTepuaJja:

ITocrosiHHbIE MarHuThl. B3auMoaencTBue MOCTOSHHBIX MarHUTOB. MarHuTHoe 1nosie. BeKTop MarHuTHOM
MHAYKIUU. [[puHIMO Cynepno3uiuy MarHUTHBIX noJiei. JInaun mMarautHod uHaykuuu. KapTtuna nuHui
MarHUTHOM MHIYKIMH I0JI HOCTOSHHBIX MarHUTOB. MarHuTHoOe 1oJjie MpoBOJHUKA ¢ TokoM. KapTuha
JUHUNA WHAYKOUM MarHUTHOTO TOJA JUIMHHOTO MPSMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKU ¢ TokoM. OnbIT Dpcrena. BzaumopeiictBue npoBoJHUKOB ¢ TokoM. Cuia Ammepa,
e€ MoayJsb 1 HampasieHue. Cuia JlopeHua, e€ Moayinb U HanpaBlieHHUE. J[BH)KEHHE 3apsyKEHHON YaCTHUIbI
B OJIHOPOJTHOM MarHUTHOM noJie. Pabota cuiibl JlopeHua. fIBiieHue ayeKTpoMarHuTHOW HHAYKIMH. [10TOK
BEKTOpa MAarHMUTHOW MWHAYKIUHU. OJEKTPOJBHKYIIAs CHUJIAa HMHAYKUUU. 3aKOH AJIEKTPOMATHUTHOMH
unaykuuu @apanes. Buxpesoe anekTprueckoe noje. IIeKTPOABMKYIIAs CHIa UHIYKIIMY B IPOBOJAHUKE,
JBIKYIIEMCSl TOCTYNATelbHO B OJHOPOAHOM MarHuTHOM mnone. [lpaBuno Jlenna. MHIyKTUBHOCTB.
SIBieHre cCaMOMHAYKIIUU. DIIEKTPOJIBUKYIIAS CUJla CAMOMHAYKIIUU. DHEPrusi MarHUTHOTO TOJIS KaTYIIKN
C TOKOM. DJIEKTPOMAarHuTHOE 1oJje. TeXHUYECKUE YCTPONCTBA U MPAKTUUECKOE IPUMEHEHHE: TIOCTOSIHHBIE
MarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOJABHUIaTENb, YCKOPUTEIN 3JIEMEHTApHbIX YacTHIl, WHAYKLIHOHHAsS
neyb

TeopeTnueckue 3aHATHS:
1. MarauTHoe 1o1€e
2. MarHuTHAsT WHTYKITHS
3. MaruuTHEIH ITOTOK
4. MarauTHEIC CBOMCTBA BEIlECTBA
5. Buxpessle Toku

L e S N

IIpakTHueckoe 3aHATHE:

1. Cuna Amnepa

2. Cuna JlopeHiia

3. DIeKTpOMarHuTHasE MHIYKIIHUS.
4. OJ1C uHnyKuuu

5. CamouHayKuus

6. DHeprusi MAarHUTHOTO MOJIS

NP R R R

OK01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposannoe cooeprcanue
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Tema 4.5
Inexkmpomaznum
Hble A6/1eHUA 6
npogheccuonanvu
bIX 3a0auax

Cooepotcanue yueonozo mamepuana.

Ilposoonuku, Ousnekmpuxu u NOAYNPOBOOHUKU. Bzaumooeiicmeue 3apsoos. 3akon  Kynowa.
Onekmpuueckoe  nore.  Jlumuu — umanpsdcéHnocmu  dnekmpuieckozo  noad.  Paboma  cun
anekmpocmamuyecko2o noisa. Inekmpoémkocmsb. Konodencamop. Onexmpuueckuii mox. HMcmounuku
moxa. 3axon [xcoyna—Jlenya. Onexmpoosudicywjas cuna u 6HympeHHee COnpomueieHue UCMOYHUKA
moxa. 3asucumocms CONPOMUBTIEHUs. Memailos om memnepamypuvl. Maenumnoe none. Bexmop,
MacHumuou unoykyuu. Kapmuna aunutl uHOYKYuu MAacHUMHO20 NOJisL OTUHHO20 NPAMO20 NPOBOOHUKA U
3AMKHYMO20 KONbYEeB8020 NPOBOOHUKA, KAMYWKU C MOKOM. flenenue 31eKmpoMacHUmMHOU UHOYKYUU.
Onepaus MACHUMHO20 NOAsL KAMYWKU C MOKOM. DlieKkmpomacHumHoe none. Texnuueckue ycmpoucmea u
npakmuyecKoe npumeHenue

Ipakmuyeckue 3anamus:

1. Dnexmpuueckue serenus 6 NPogheccuoHaIbHLIX 3a0a4ax

2. 3aKoHbl NOCMOAHHO20 MOKA 8 NPOECCUOHANbHBIX 3a0A4aAX

3. Dnekmpuueckue npubopwl 8 NPoheccuoHaIbHOU OesimenrbHOCU

4. MazcnumHnule aenenus 8 NPOhecCuoHaAIbHLIX 3a0a4ax

5. Dnexmpomacnummvle s181eHUSE 8 NPODECCUOHATLHBIX 3a0A4aAX

6. [Ipupoousie snekmpuieckue a6jenus 8 NPOPeCCUOHANLHBIX 3A0a4aX

NDNDDNDNDNDDN

Jlabopamopuvie pabomul:
Jlabopamopnas paboma Nob « Habnioodenue deticmeusi MazHUmHo20 noJist Hd NPOBOOHUK C MOKOM)»
Jlabopamopnas paboma Ne7 « U3yuenue s61enus 31eKmpomMacHumtol UHOYKYUU»

KonTposabHas pabora

No3 «DnexkTpomarHeTuzM»

NN DN

OK01-0K04,
OKO09.
MK2.1, TIK 3.1,
TK 2.3

Paszgea 5. Kosreoanus

M BOJIHBI

IIpodeccrnonaibHO-0]

PUCHTUPOBAHHOC COAECPKAHUE

Tema 5.1
Mexanndyeckune
"
3JIEKTPOMATHUT
HbIe K0JIe0aHus

Conep:xanue yueOHOro MmaTepuaJjia:

Konebarenbnas cucrema. CBoOO/IHbIE MexaHnyeckue kosieOanus. ['apmonunueckue xonedanus. Ilepuon,
4acToTa, aMIUINTya U ¢a3za koneGanuid. [IpyMHHBIN MagTHUK. MaTemMaTHYecKHii MasTHUK. Y paBHEHUE
rapMoHnueckux kosieOanuii. [IpeBparenue sHepruu npu rapMoHnUYeckux kosebanusx. KonebarempHbrit
KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI B UACATBHOM KOJIeOAaTeIbHOM KOHType. AHalorus
MEXy MEXaHHUUECKUMHU M 3JIEKTpOMAarHUTHbIMU Kojiebanusmu. @opmyna Tomcona. 3akoH coxpaHeHUs
PHEPTUU B UJACATBHOM KosiebaTtenbHOM KoHType. [IpenctaBieHue o 3aTyxaomuX KoJeOaHUSX.
BreinyxaeHHble MexaHudeckue koseOaHusi. PesoHaHc. BeIHyXIIeHHBIE 2JIEKTPOMAarHuWTHBIE KOJeOaHUS.
[lepemennsiii Tok. CUHyCOMIaNbHBIN IEPEMEHHBIN TOK. MOILTHOCTh IEPEMEHHOIO TOKAa. AMIUIUTYIHOE U
JIEHCTBYIOINIEe 3HAYCHHE CHJIBI TOKA W HampsbkeHus. Tpancdopmarop. I[IpomsBoxactBo, mepenada u
NOTpeOJIEHNE 3JIEKTPUUECKOM HSHEPrur. DKOJOTHUECKHUE PHCKH IMPH MPOU3BOJACTBE 3JIEKTPOIHEPTHH.

KynbTypa HCHONIB30BaHUSL SJICKTPOIHEPTUM B TMOBCEAHEBHOM >KU3HU. TEXHUYECKHE YCTPOWCTBA U

OK01-OK04,
OKO09.
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MPaKTUYECKOE TMPUMEHEHHUE: SJICKTPUYECKUNA 3BOHOK, TEHEpaTop MEPEeMEHHOrO0 TOKa, JIMHHUU
JJIeKTponepesad

TeopeTnueckue 3aHATHS:

1. KoneoOarensHOE IBUKEHHE. 1
2. MasiTHUKH 1
3. BeiHyk1eHHbBIE KOeOaHus 1
4. DeKTpOMarHUTHBIC KOJIeOaHuUs 1
[TpakTrueckoe 3ausTHE:
1. [IpeBparieHue sHEpPruyu Npu KouedaTeIbHOM JIBUKEHUU 1
2. DIeKTpOMarHUTHbIC KOIeOaHus 2
3. [lepeMeHHBIH TOK 2
4. TIpon3BoACTBO, Mepeaaya 1 MoTpeOIeHHE IMEKTPOIHEPTHH 2
5. [IpeBpariienre sHeprum B Kojie0aTeIbHOM KOHTYPE. 1
Tema 5.2 Conep:xanue yueOHOro MmaTepuaJjia:
Mexannuyeckue u Mexanuueckue BOJIHBI, yciioBusi pacrpoctpaHenus. [lepumon. CkopocTh pacnpoCTpaHEHUs W JJIMHA
3JIeKTPOMATHUTH BosIHBI. [lonepeunsie U mpooabHbIe BONHBL. MHTEephepeHnus u qudpakius MEXaHHYeCKUX BOJH. 3BYK.
bl BOJIHBI CkopocTtb 3ByKa. ['pomkocTs 3Byka. Beicota ToHa. TeMOp 3Byka. DJIEKTPOMAarHUTHBIE BOJHEI. Y CIIOBHS
U3ITy4eHUs] DJIIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTarus BekTopoB E, B, v B amekrpomarHuTHOH
BosHe. CBOMCTBA AIIEKTPOMArHUTHBIX BOJH: OTPAXEHHE, MPEJIOMIICHWE, MOJSIpU3aius, JU(PaKIus,
untepdepenimsa. CKOpocTh AMEKTpoMarHuTHRIX BOJH. Illkama snexTpoMarHUTHBIX BONH. [IprMeHeHue
AJICKTPOMATrHUTHBIX BOJH B TEXHUKE W OBITY. [IpUHIMIIBI pajiioOCBs3M W TeNEeBUACHUS. Pamuomokarus. OKO01-0K04
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKpyXKaromieil cpenbl. TeXHUYECKHE YCTPONCTBA M MPAKTHUYECKOE OK09 ’
MIPUMEHEHNE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YJIbTPa3BYKOBas JUATHOCTHKA B TEXHHUKE M MEIUITMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neup
TeopeTnueckue 3aHATHS:
1. MexaHu4yecKue BOJHBI. 1
2. DIIEKTPOMAarHUTHBIC BOJTHBI 1
IIpakTHueckoe 3aHATHE:
1. [TpuHIMI pagroCBs3H 1
2. [IppuMeHEeHHE IIEKTPOMArHUTHBIX BOJTH 1
Ipogheccuonanvno-opuenmuposannoe cooepricanue
Tema 5.3 Cooepoicanue yueobnozo mamepuana: OKO01-OKO04,
Konebanus @ Konebamenvrnas cucmema. Ilepuood, uacmoma, amnaiumyoa u gaza konedanuil. Ilpespawenue suepauu npu OKO09.
npoheccuoHanbHbIX LapMOHUYECKUX KoNeOanusax. Ananozus mexncoy MexaHuyecKuMu U 31eKMpOoMASHUMHbIMU KOLeOAHUAMU. [1K2.1, TIK 3.1,
3adauax Boinyoicoenuvie mexanudeckue konebamus. Peszonmanc. Bvimyoicoenuvie 31eKmMpoMAcHUMHblE KOAeOaHUsl. 11K 2.3
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[lepemennviti mok. Ilpouzsoocmeo, nepeoaua u nompeobieHue 1eKmpudecKou dHepeuu. IKonocudeckue
pucku npu npouszsoocmee dnekmposnepeuu. Kynemypa ucnonvzosanus snexmposHepauu 8 no8CceOHe8HOU
orcuznu.  Mexanuueckue 60aHbI, YCOBUS PACNPOCMPAHEHUA. IDNeKMpPOoOMAacHUmMuble 60.Hbl. ] exHuuecKkue
ycmpoticmea U npakmuyeckoe npumeHenue

[Ipakmuueckue 3aHAMUA.

1. Mexanuueckue xonebanus 6 npogheccuoHaIbHbIX 3a0a4ax

2. DnexmpomazHumHule Konebanus 6 npogeccuoHaIbHbIX 3a0a4ax
3. Mexanuueckue 80Hbl 8 NPOGeCcCUOHANbHBIX 3A0a4ax

4. DnekmpomacHummble 80JHbL 8 NPOPDECCUOHANLHBIX 3A0AYAX

5. Konebamenvuble npoyeccol 8 npopeccuonHanvHou 0esmenbHoCmi

PR NP

Jlabopamopnvie pabomoi:

Jlabopamopnas paboma Ne8 « Onpedenenue yckopenuss c60000H020 NAOEHUS ¢ NOMOWBIO MASAMHUKAY

N

Kounrpoabnas padora Ne 4 «Konebanusi 1 BOJHBI

[EEN

Pa3nen 6. OnTuka

20

IIpodeccrnonaILHO-0

DPUCHTHUPOBAHHOC COACPKAHHUEC

Tema 6.1
I'eomerpuueckas
ONTHKA

Conep:xanue yueOHOro MmaTepuaJia:

I'eomerpuueckas ontuka. [IpsMosmHeNHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cera.
Toueunblil ucTOUHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTtpoeHne nzodpaxeHuil B
wiockoM 3epkaie. [Ipemomienue cBeta. 3akoHBI HpeIOMIIEHUS cBeTa. AOCOJIOTHBIN MOKa3aTenb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrojl MOJIHOTO BHYTPEHHETO OTPa’KEHUS.
Hucnepcus ceera. CiaoxHbIi coctaB 6enoro cBeta. L{ger. Cobuparomiue 1 paccenuBaromuye JuH3bl. ToHKas
muH3a. DOKyCHOE pacCTOSIHME M ONTHYecKas cuiaa TOHKOM muH3bl. llocTpoeHune uzoOpaxeHuil B
COOMpAIONIMX M pacceMBalOIUX JUH3aX. DopMysia TOHKOH JMH3bI. YBEIMYEHHE, JAaBAEMOE JIMH3OM.
[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.

[IpakTyeckoe 3aHsTHE!

1. 3axoHbI IpeIOMIICHUS

2. 3aKOHBI OTPaKEHUS

3. JIuH3BI

4. TloctpoeHne n300paskeHHi
5. Ontuyeckue npudbopsl

R el

OK01-OK04,
OKO09.

Tema 6.2
BosgHoBas onTHKa

Conep:xanue yueOHOro MmaTepuaJia:

BonnoBass onrtuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIOBUS HAOIIOICHUS
MakCUMYMOB M MHMHHUMYMOB B HWHTEp(EPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
uctouyHukoB. [udpaxkmus ceera. Judpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX

MaKCUMYMOB IIpH MaJeHHM MOHOXPOMAaTHYECKOro cBeTa Ha Iu(pakuuoHHYK pemérky. Ilomspuzarus

OK01-OK04,
OKO09.
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cBeTa. TeXHWYECKHE YCTPOMCTBA M TPAKTUUECKOE TMPHUMEHEHHWe: O4YKH, Jiyna, (oToanmapar,
IPOEKIMOHHBIN amnmnapar, MHMKpPOCKOI, TEJIECKOIl, BOJOKOHHAs ONTHKA, AW(pakiUOHHAs pelETKa,
HOJIIPOU T

TeOpeTI/I‘ICCKOC 3aHATHUC!

1. Mucnepcus 1
2. Natepdepennms 1
3. Mudpakuus 1
4. Bugpl CIIEKTPOB 1
5. Bunpl usnyuenuit 1
6. Ontuyeckue npudbopsl 1
Ipogheccuonanvno-opuenmuposannoe cooeprcanue
Cooeporcanue yuedonozo mamepuana
Toueunwvii ucmounux ceema. Ompaodicenue ceema. Ilpenomnenue ceema. 3aKOHbl NpelOMIEHUS C8ema.
L{gem. Cobuparowue u pacceusarowue aun3vl. Ilpedenvl npUMEHUMOCIU 2e0MEeMPUYECKOU ONMUKU.
T, Texnuueckue ycmpouicmea u npaKmuyeckoe npumeHenue
ema 6.3 IIpaxmuueckue 3anamus:
Onmuka e
1. I'eomempuueckas onmuka 8 npogheccuoHarbHbixX 3a0a4ax 1
npogheccuonanvnix > B 5 5
DA . Bonnosas onmuxa 6 npogeccuonanvhvix 3a Jauax
34 3. Onmuueckue npubopuvl 8 NPOheccUoOHaIbHOU OesimenIbHOCMU 1
Jlabopamopnvie 3anamus:
1. Jlabopamopnas paboma Ne9 « Onpedenenue nokazamens npeiomieHusi CmeKia» 2
2. Jlabopamopuas paboma Nel() « M3mepenue OnuHbl c8emosot 801Hbl» 2
KonTpoabsnas padora Ne 5 «Ontuka» 1
Pa3nes 7. OcHOBBI CrielUAJIbHONH TEOPHH OTHOCHTEIBHOCTH 2
Tema 7.1 Conep:xxanue yueOHOro MmaTepuajia
CnenuanbHas ['paHu1IbI MPUMEHUMOCTH KJIacCCHYeCKON MexXaHHUKH. [TocTynaTsl crieruanbHON TEOpUN OTHOCUTENBHOCTH:
Teopus WHBapUAHTHOCTb MOJTYJIsl CKOPOCTH CBETa B BaKyyMe, IPHHIIAT OTHOCUTEITFHOCTH DWHINTEHHA. OKO01-OK04
OTHOCHTEIbHOCTH | OTHOCUTENBFHOCTh OJJHOBPEMEHHOCTH. 3aMeJIeHHe OK09 ’
BPEMEHU M COKpAIIEHUE JUTHHBI. DHEPTHS U UMITYJIbC PETSTHBUCTCKON YaCTHIIBL. '
CBsI3b MacCChI C HEPrHel U UMITYJIbCOM PEISITUBUCTCKON YaCTHIIbI. DHEPTHUsl MOKOs
Teopernueckoe 3aHATHE:
1. Ilonsitust u nocrynatel CTO 2
Pa3nen 8. KBanToBasi pusuka 9
Tema 8.1 Copneprxanue y4eOHOIro MaTepHuaJia; OKO01-OKO04,
DJIeMEeHTBbI ®ortonsl. Popmyna Ilnanka cBs3u sHeprum (GOTOHA C €ro 4acTOoTOM. DHEpruss U UMNyiabc (OTOHA. OKO09.
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KBAHTOBOM ONTHKH

OtxkpeiTae u uccaenoanue Gporodddexra. Ompire A.I'. CroneroBa. 3akonsl Gorodpdexra. YpaBHeHue
OiamreitHa st poroaddekra. «Kpacnas rpanuma» ¢ororddekra. JlaBmenue certa. Omnbiter I1.H.
JlebeneBa. Xumuueckoe JeHCTBUE cBeTa. TE€XHUYECKHE YCTPOICTBA M IPAKTHUUYECKOE IPUMEHEHUE:
¢doTosreMenT, (OTOIATYHK, CONHEYHAast OaTapesi, CBETOINO]

IIpakTHueckoe 3aHsATHE:

1. ®oTordpdekt 1
2. [Ipaktudeckoe npumenenne Gporordpdexra 1
Tema 8.2 Conep:xxanue yueOHOro MaTepuaJia:

Ctpoenne atoma | Mogenp atoma Tomcona. OnbiTel Pesepdopna no paccesHuto o-dyactull. IlnanerapHas monens aroma.
[Toctynatsr bopa. M3nydyenue u nornomeHue GOTOHOB MPH MEPEXOJIE ATOMA C OAHOI'0 YPOBHS 3HEPIUU Ha
npyroi. Buasl cnexktpoB. CHEKTp ypOBHEH 3HEpruM aromMa BOJOpojaa. BonHOBbIE CBOWCTBAa YacTHIL
Bonubel ne bpoiina. KopnyckynsspHo- BonHOBOM nyanu3M. CIIOHTaHHOE U BBIHY)KJIEHHOE H3JIyYEHUE. OKO01-OKO04,
TexHuuyeckue ycTpoilcTBa W MPAaKTUYECKOE MPUMEHEHUE: CHEKTPaJbHBIM aHalu3 (CHEKTPOCKOMN), Jiasep, OKO09.
KBAHTOBBIM KOMIIBIOTED
IIpakTHueckoe 3aHsATHE:
1. Ctpoenue aroma 1
2. TexHU4ecKkne yCTporuCTBa M MPAKTUIECKOE IPUMEHEHHE 1
Conep:xxanue yueOHOro MmaTepuaJja:
OKCHEepUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpeITHE DPATIUOAKTUBHOCTU. ONBITHI
Pesepdopna no ompeneneHuio cocraBa pajnoaKTHUBHOro u3nyudeHus. CBoiicTBa anbda-, 6era-, ramma-
u3nydeHus. BnusHue pajaMoOaKTHBHOCTH Ha JKUBblE OpraHu3Mbl. OTKpbITHE NPOTOHA M HEHUTpPOHA.
Hyknonnas monens siapa I'eitzen6epra-lBanenko. 3apsn siapa. MaccoBoe uncio sapa. M3oronsl. Anbda-
pacrian. DJEKTPOHHBIM M TO3UTPOHHBIM OeTa-pacman. ['aMma- usmydeHue. 3aKOH PaguOAKTHBHOTO
pacriafga. DHeprusi CBsi3U HYKJIOHOB B siape. SnepHble cuibl.JledekT macchl siapa. SlnepHble peakuuu.
Jenenue u cunres saep. SAnepusiit peakrop. TepmosinepHsiii cunTe3. [IpobiemMbl U epCreKTUBHI AAEPHOI

Tema 8.3 DHEPreTUKU. OKOJIOTMUYECKHUE AaCHEKThl SIIEPHON HSHEPreTHKU. ODJeMEHTapHble dYacTUlbl. OTKpBITHE OKO01-OKO04,
ATOMHOE SIIPO nmo3uTpoHa. MeTroapl HAOMIONEGHUST W PETUCTPAIMU  dJIEMEHTAapHBIX dYacTull. {OyHIaMEHTAIbHBIC OKO09.

B3auMoJieiicTBua. EnuHCcTBO (pusnueckoid KapTUHBI MHpa. TeXHHYECKHE YCTPOMCTBA M MPAKTUYECKOE
pUMEHEHHUeE: JO3UMETp, Kamepa BuibcoHa, siiepHblii peakTop, aroMHasi 0omba
Teopernueckoe 3aHATHE:
1. PagnoaktuBHOCTE. M3mydyeHus 1
2. CTpoeHme aTOMHOTO sifipa 1
3. DieMeHTapHbIe YaCTUIIbI 1
[IpakTHueckoe 3aHsTHE:
1. S nepuble peakiuu 2
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Pa3nen 9. DieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU 6
Tema 9.1 Conep:xxanue yueOHOro MaTepuaJjia:

Crpoenue Otanbl pa3BuTUs acTpoHoMHM. I[IpukiagHOe M MHMpPOBO33PEHUECKOE 3HAUE€HUE acTpOHOMHM. Bup

ConneuHoii cuctemsl| 3B&31H0r0 Heba. Co3Be3qusi, spkue 3BE3MAbI, IUIAHEThl, UX BUAMMOE JBWKeHHe. CojHeuHas CHCTeMa.
Connue. ConHeuHass akTuBHOCTb. Mcrtounuk sHeprum CosHua u 3BE34. 3BE3ABI, UX OCHOBHBIE
XapakTepuCTUKHU. JluarpaMma  «CHOEKTpaJbHBI  KJACC —  CBETUMOCTBbY».  3BE3Bl  TJIABHOU
[IOCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIsl 3BE3] IVIAaBHOM IOCIJIEOBATEIbHOCTH.
Buytpennee ctpoenue 3BE31. COBpeMEHHbBIE MPEACTABICHUS O IPOUCXO0XKIECHUH U 3Boaounu CoJHLA U
3B&3/. OTtambl Ku3HHU 3BE31. Mueunsiii I[lyte — nama [Nanaktuka. [Tonoxenue u asumxenue ConHia B
I'anaktuke. Tunsl raakTuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B AIpax rajlakTuk. BeenenHas. OKO01-0K04
Pacmmpenne Beenennoii. 3akon Xa06ima. Paz6eranue ranaktuk. Bua 38é3mHoro neb6a. Teopust bonbmioro OKO09 ’
B3pbIBa. PenukToBoe m3nmydenue. MacmrabHas cTpykTypa Bceenennoii. Meraranaktuka. Hepeménnbie '
1po0JIEMbI ACTPOHOMUHU
Teopernueckoe 3aHsTHE: 1
1. ActpoHOMHS U €€ CBSI3b C IPYTUMU HAYKaMU 1
2. Bun 3Bé3mH0r0 Heba 1
3. CTpoeHHE COTHEUHOU CUCTEMBI 1
4. 3Be3 bl 1
5. lanakTuku 1
6. [TosBnenue u pazputue BeenenHoit

KoHncynbranuu 8

DK3aMeH 4

Bcero: 177
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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 mo ¢usuke: 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 a1s npodeccuit u crenuaibHOCTeH 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. KOHTPOJIb M OlleHKA Pe3y/JIbTATOB OCBOCHU S JUCIUNJIMHBI

KoHTpoJib U olleHKa pacKpbIBalOTCS uepe3 (GopMUpOBaHHE OOMMX U MPO(EeCcCHOHATBHBIX
KoMIeTeHI . KoMmeTeHu MOMKHBI OBITh COOTHECEHBI C MPEAMETHBIMH pe3yibrartamu. Jlis
KOHTPOJISI ¥ OLIGHKH Pe3y/IbTaTOB 00Y4YEeHHMsI MpenojiaBaTesib BbIOMpaeT (GOpMbl U METOMABI C YYETOM
npodeccnoHanu3zanuu 00y4eHus Mo MPOrpaMMe AUCIUILTUHBL.

Kon
(popmupyembIx
KOMIIEeTEeHIINIi

Pa3zgen/Tema

THI OLEeHOYHBIX
MepOonpUATHH

OK01-OK04, OK09.

Paszgen 1. Temnr 1.1

Paszpen 2. Temn1 2.1., 2.2., 2.3.
Paspgen 3. Temsr 3.1., 3.2., 3.3
Pasnen 4. Temre1 4.1.,4.2,4.3,4.4
Paznen 5. Temsr 5.1., 5.2.

Pazgen 6. Temnr 6.1.,6.2.

Pasznen 7. Temsr7.1.

Pazgen 8. Temnr 8.1, 8.2, 8.3
Pasznen 9. Temsr 9.1

- YCTHBIU OIIPOC;

- (ponTanmpHBIONpPOC;

- Tecr;

- MpaKTHYECKUE paboThI;
- nabopaTtopHbie pabOTHI;
- KOHTPOIIbHBIE PabOTHI.

I1K2.1, [IK 3.1, [IK
2.3

IIpodeccrnoHanTbHO -OpUEHTUPOBAHHOE
CoJIepKaHue:

Pasnen 1. Temsr 1.1

Paspmen 2. Temsr 2.4.

Pasnen 3. Temsr 3.4

Pasnen 4. Temur 4.5

Pasgen 5. Temsr 5.3.

Paznen 6. Temer 6.3.

- JJaboparopusie paboOThI
-TBopueckue paboThI;
- [IpoexTHbIE paOOTHI.

OK01-OK04, OK09.
[1K2.1, [IK 3.1, [IK
2.3

[IpomexxkyTouHas arrectauus
3K3aMeH

JK3aMeHallMoHHas paboTa B
yCTHOH (popMme 1o Ounieram.
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