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1 IMacnopT paboyeii nporpaMMbl Y4eOHO UCIUININHBI

OV /.14 ®u3uka

1.1 Ob6aacTh NpuMeHeHUs1 padovell MPOrpaMmMbl y4eOHOH JUCHTUIITIMHBI

[Iporpamma y4yeOHOW AMCHMIUIMHBI (nanee nporpamma OVY/]l) sBiseTcs 4acThbiO
oOmeoOpa3oBarenbHOro nukia obpazoBatenbHOl mporpammbl CIIO — mporpammebr
MOJITOTOBKU CIENMAIUCTOB cpeaHero 3seHa (manee — IIMICC3) mo cnenualibHOCTH
cpenHero mpohecCHOHATBPHOTO 00pPa30BaAHUS:
15.02.01 MoHTax ¥ TeXHUYECKas IKCIUTyaTalusl MPOMBIIIUICHHOTO 000pyaoBaHus (110
oTpacid — MAIMHOCTPOEHUE) TEXHUYeCKoro mnpoduisi mpodecCHOHATBHOTO

oOpa3oBaHus.

1.2 MecTo y4eOHOI AUCHUIUIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKH
CIeNHMATUCTOB CPeIHero 3BeHa

YyebHast  JUCHUIUIMHA  SBIAETCS  JUCHUIUIMHONW  00IIe00pa3oBaTEIbHOTO
y4eOHOTO IIMKJIa B COOTBETCTBHUM C TEXHUYECKUM IMpoduieM MnpodhecCuOHAIBHOTO
oOpa3oBaHUs.

VYyebHas aucHUIUIMHA OTHOCUTCS K mpeameTHol oOmactu PI'OC cpegnero
obmiero oOpa3zoBaHusi «ECTeCTBEHHOHay4yHble HayKu» o0OIIed u3 00s3aTeIbHbIX
MIPEMETHBIX 00J1acTex.

YpoBeHb OcBoeHMST yueOHOW MuCHUILUIMHBI B cooTBeTCTBUU ¢ PI'OC cpemgnero
oO1ero oopazoBanus MPOGUITLHBIN.

Peanuzanusi comepxanusi y4eOHOW MMCHMIUIMHBI TpeAriojiaraeT coOJoIeHne
MIPUHIIAIA CTPOTOM MPEEMCTBEHHOCTH M0 OTHOIIEHHIO K COJIEPKAHUIO Kypca (PU3UKH Ha
CTYTIEHH OCHOBHOTO 00I1IIero 00pa3oBaHus.

B 10 xe Bpemsa yuyeOHas mucuuruinHa OV 1.14 ®dusuka a1 npodeccruoHaaIbHbIX
o0pa3oBaTeNbHBIX OpraHu3aIlyii 001a/1aeT CAaMOCTOSITEIBHOCTHIO U LIETEHOCTBIO.

PaGouas mnporpamma yueOHOW mucimmuiiabl OVY][[.14 ®usuka wumeer
MEXKIPEIMETHYIO CBSi3b €  00IIe00pa3oBaTEIbHBIMUA  YUYEOHBIMU  JTUCIUILTUHAMMU
MareMaTtuka, XuMus, HHPOpMAaTUKA U TPO(PECCHOHATBLHBIMU  JUCHUTLTHHAMUA

CHCHTCXHOJIOFI/ICI\/'I, MaTCpPUAJIOBCACHUCM.



N3yuenne  yueOnoit  mucrumimael OVY][.14  ®usumka  3aBepiiaercs
MPOMEXYTOUHOI arTtectanueil B popme sxszamena B pamkax ocBoeHus IIIICC3 na 6aze

OCHOBHOTO 00111eTO 00pa30BaHUs.

1.3 I[lnanupyemble pe3yabTaTbl 0CBOECHHUS Y4eOHOI AU CHUTITUHBI

[Inanupyemble pe3ynbTaThl OCBOCHUS YU€OHOM TUCITUILINHBI:

JINYHOCTHBIE Pe3yJIbTATHI:
— YyBCTBO TOPAOCTH W YB@XKEHUS K HUCTOPUU U JOCTHXKCHHUSM OTCYECTBEHHOM
dbusnyecko Hayku; (QU3MUECKH TpaMOTHOE TIOBEJAEHHE B IPOoQecCHOHATLHON
JEeSATENBbHOCTH U OBITY IPU 00OpallleHnH ¢ TPUOOpamMu U yCTPOUCTBaMU;
— TOTOBHOCTb K TIPOJOKEHHIO 0O0pa30BaHUS M TIOBBIINICHUS KBaJU(PUKAIMU B
n30paHHON TPO(PECCHOHANBHON JEATENBHOCTH M OOBEKTHBHOE OCO3HAHHUE POJIU
(hU3NYIECKUX KOMIIETCHIINI B ATOM;
— YMEHHE UCIIOIh30BaTh JOCTHKEHUSI COBPEMEHHON (PU3MUeCKO HAYKU B (DU3NUECKUX
TEXHOJOTUM JIJI1  TIOBBIINIEHUS COOCTBEHHOTO  HMHTEJUICKTYyaJIbHOTO  Pa3BUTHUSB
BBIOpaHHOM ITpodecCHOHAILHON IeATeIbHOCTH,
— YMEHHE CaMOCTOSITEILHO TIOOBIBATh HOBBIC ISl ce0s1 (PU3NUYECKUE 3HAHUS, UCTIONB3YS
JUIS1 3TOTO JOCTYITHBIE HCTOYHUKHN MH(OPMALINY;
— YMEHHUE BBICTPANBATh KOHCTPYKTUBHBIC B3aMMOOTHOIIEHHUS B KOMaHJE IO PEIICHUIO
00ImMX 3a7a4;
— YMEHHE YIIPaBIATh CBOECH MO3HABATEILHOU JESITEILHOCTHIO, MPOBOJUTH CAMOOILICHKY
YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS,

MeTanpeaMeTHbIe pPe3yJbTaThl:
— HCHOJIb30BAaHUE PA3JIMYHBIX BHUIOB IO3HABATEIBHOM JACATEIBHOCTH JJIS PEIICHUS
(dbu3nyeckux 3agad, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HaHUs (HAOJIOACHUS,
OTMCAHUS, U3MEPEHHUS, SKCIIEPUMEHTA) IJIs1 U3YUYCHUS PA3JIMYHBIX CTOPOH OKPYKaroLIEen
JICUCTBUTEIILHOCTH,
— WCTO0JIb30BAaHNE OCHOBHBIX MHTEIIJIEKTYaJIbHBIX OTIEpalluii: MIOCTAHOBKHU 3a/1a4H,
GbopMyTMpOBaHHS  TUINOTE3, aHalu3a W CHHTE3a, CpaBHEHWs, 0O0OOIICHMS,
CHUCTEeMAaTHU3allMK, BBISBICHUS MPUYUHHO-CIICICTBEHHBIX CBS3€H, IMOHMCKAa aHaJoToB,
(dhopMyJIMpOBaHUS BBIBOJIOB JJISI M3YUYEHUS PA3IUYHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
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SBJICHUM W TPOLIECCOB, C KOTOPHIMH BO3HMKAaeT HEOOXOAMMOCTh  CTAJIKUBAaThCA B
npodeccuonanbHOM chepe;
— YMEHHME TEHEpUPOBaTh HUIEH U ONPENEATh CPEACTBA, HEOOXOAMMBIC IS HUX
pean3alny;
— yMEHHE WUCIOJIb30BaTh pAa3IMYHbIE WCTOYHUKUA JUISI TOJIy4YeHUsS (HU3NISCKOM
uH(pOpMaIK, OLIEHUBATH €€ JIOCTOBEPHOCTS;
— YMEHHUE aHAJIN3UPOBATh U MPEJICTABIIATH MH(DOPMAITHIO B PA3IMYHBIX BUJIAX;
— yYMEHHUE MyOJIMYHO TPEJICTABIATh PE3yIbTaThl COOCTBEHHOI'O HCCIEAOBAHMS, BECTH
JUCKYCCHUH, IOCTYITHO ¥ TAPMOHMYHO COYETasi cojJiep:kaHue u GopMbl MPEICTABIIEMON
uH(popmanuu;

npeaMeTHbIe Pe3yJIbTAThI:
— c(OopMUPOBAHHOCTHh TMPEJCTABICHUN O poiaM U MecTe (UMK B COBPEMEHHOMU
HAy4YHOW KapTUHE MHpa; TMOHUMaHUE (PU3MUYECKOW CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoit siinenuii, poau gusuku B GOpMHUPOBAHUU KPYro3opa M (PyHKIIMOHAILHON
IPaMOTHOCTH YeJIOBEKA ISl pEIIESHUS MPAKTUYECKUX 3a]1a4;
— BJIQJICHHUE OCHOBOIOJIATAIOIIMMU (PU3UYECKUMHU TOHSATUSMHU, 3aKOHOMEPHOCTSIMU,
3aKOHAMH W TEOPHUSMH, YBEPEHHOE WCIOJIb30BaHUE (U3MYECKOW TEPMUHOJIOTHU U
CUMBOJIMKU;
— BJIQJICHUE OCHOBHBIMU METOJIaMH HAay4YHOTO TO3HAHMS, UCIIOIB3YEMBIMH B (PU3HKE:
HaOIIOICHUEM, OTTMCAHUEM, U3MEPEHUEM, SKCTICPUMEHTOM;
— yMeHus1 00pabaThIBaTh pe3yabTaThl U3MEPEHUH, OOHAPYKUBATH 3aBUCUMOCTh
MeXIy (U3MYECKUMHU BEIMYMHAMU, OOBSCHATH IOJYYCHHBIE pPE3yJbTaThl U JIEJaTh
BBIBOJIBL;
— c(hopMUPOBAaHHOCTH YMEHUS pPEIIaTh PU3NUECKHUE 3aTa4H;
— c(hopMUPOBAHHOCTH YMEHUS MTPUMEHSATD MOJTYICHHBIC 3HAHUS T OO bSICHCHUS
YCJIOBHUM MPOTEKaHUS (PU3NYECKUX SBICHUHN B IPUPOJIE, MpodeccroHanbHOU chepe
U IS IPUHSATHS IPAKTUYECKUX PEIICHU B TOBCETHEBHOM KU3HH,
— c(hOpPMHUPOBAHHOCTh COOCTBEHHOW TO3UIIMM TI0 OTHOIICHUIO K (HU3NUYECKOU

uH(pOpMaIuu, MoydaeMoi U3 pa3HbIX HCTOYHUKOB.



OcBoenue coxaepkanust ydeOHou nuctuiuinabl OY /(.14 dusuka obecrieuynBaeT
dbopMHpOBaHNE W Pa3BUTHE YHUBEPCAIbHBIX YYEOHBIX JEHCTBHIA B KOHTEKCTE

IPEEeMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIIETEHIUH.

Buabl yHuBepcaJbHbIX Yu4eOHBIX JeiicTBuil | O01Iue KoMIIeTeHU U

(B coorBerctBHE ¢ ®I'OC CIO 1o
CHenHAJIbHOCTH)

JInyHOCTHEBIE OK 1. IlonuMarh CyImIHOCTh M COIMAJIBHYIO
3HaYMMOCTh ~ CBOe  Oynymieid  mpodeccuu,
MPOSIBJISITH K HEM YCTOWYMBBIN MHTEPEC.
PerynsatuBHbie OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
NeSITeNIbHOCTh, BBIOMPATh THUIIOBBIE METOIbl H
CIIOCOOBI BBIIIOJIHEHUS PO(ECCUOHATIBHBIX 3ajad,
OLICHUBATh UX d(PPEKTUBHOCTH U KAYECTBO.
JInunoctHbIE OK 3. IlpunHumarh pelieHuss B CTaHAAPTHBIX U
HECTaHJAPTHBIX CUTYallUSX M HECTH 3a HHX
OTBETCTBEHHOCT.

[To3HaBarenbHbBIE OK 4. OcyuiecTBisiTb MOUCK U HUCIOJIb30BAHUE
uHpopManny, HEOOXOMUMON it 3(PPEKTHBHOTO
BBITIOJTHEHUS npodeccuoHaNbHBIX 3azad,
po(hecCHOHATLHOTO ¥ IMYHOCTHOT'O Pa3BUTHSI.
ITo3naBarenbHbIE OK 3. Hcnonb3oBars UH(OPMALIMOHHO-
KOMMYHUKAIITMOHHBIC TEXHOJIOTHH B
npoeccHoHaNbHOM e TENbHOCTH.
KoMMyHUKaTUBHBIE OK 6. Paboratb B KOJJIEKTHMBE H  KOMAaHJIE,
s pexTUBHO oOmaThcs c KOJIJIETaMH,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.
KoMMmyHUKaTHBHBIE OK 7. bpatp Ha ce0si OTBETCTBEHHOCTh 3a padoTy
YJIEHOB KOMaHbl (MOJYMHEHHBIX),  pPe3yibTatT
BBITIOJTHEHUS 3aIaHU M.

JIngHOCTHBIC OK 8. CamocrosTenbHO OIpEeAeNaTh 3aJaudu
NMpopECCUOHATBHOTO ¥ JIMYHOCTHOTO Pa3BUTHSI,
3aHMMAaTbCid  CaMOOOpa3oOBaHUEM,  OCO3HAHHO
TJIAHUPOBATh MOBBINIEHNE KBATH(UKAIIH.

Ilo3HaBaTenbHbIE OK 9. OpuentupoBarbcsi B YCIOBUSAX 4YacTON
CMEHBl  TEXHOJOTMi B  MNpodeccruoHaIbHON
JESITEIBHOCTH.

1.4 KosimyecTBO 4aCOB HA OCBOEHHE IPOrpaMMbl y4eOHO AN CHUTITUHBI

MaxkcumanbHast yaueOHasi Harpy3ka oOyuatomerocst 182 yaca, B Tom uuce:
- o0s13aTenTbHAs ayIUTOpHas yueOHast Harpy3ka oOydaromierocs 121 ygac;
- caMocTosTeNbHas padoTa oOyuaromierocs 61 yac.

Yacor BapuaTtuBHOi yacTu yueOHbIX 11ukioB [IIICC3 He npeaycMoTpeHo.



2 Coaep:xanue y4yeOHOM TUCHUIINHBI M TEMaTHYECKOE IVIAHUPOBaHHE

2.1 O0bem yueOHOI JUCHUILIMHBI U BHAbI y4e0OHOH padoThl

Buj yueOHoi1 padoThl

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 182
O06s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 121
B TOM YHUCJIE:

7a00paTOpHbIE 3aHATHUS 44

IMPAKTUYCCKHUEC 3aHATHA

HE MPEAYCMOTPEHO

KOHTPOJIbHBIE pabOThI

HE NMPEIYCMOTPEHO

CamocrosiTesibHasi paboTa o0y4yaruierocsi (Bcero) 61
B TOM YHCJIE:

BBITIOJTHCHUE WHIUBUAYATHHOTO ITPOEKTA 10
MOATOTOBKA JTOKJIA/I0B, pedepaToB 10
IIOATOTOBKA MPE3ECHTALNN 8
KOHCITICKTUPOBAHKE TEM 12
3aII0JIHCHUE TAOJIHIT 6
[IOATOTOBKA COOOLIEHUI 2
pelIeHue 3a1a4 11
OTBETHI Ha BOIIPOCHI 5
noA00p JIUTEPaTyPhl U FJICKTPOHHBIX UICTOUYHHUKOB 5
MOATOTOBKA BOIIPOCOB 2
[TpomMexyTodHas aTTecTamusi BO BTOPOM ceMecTpe B (hopme JK3aMeHa

[IpodunbHOE M3yUeHHe 0011e00pa3oBaTeIbHON YIeOHOM TUCITUTIIINHBI

OVY1.14 ®usuka ocymecTBISIeTCs YaCTUYHBIM IepepacipeiesiecHueM yueOHbIX YaCOB U

OT60pOM JAUJAKTHYCCKUX CANMHUIl B 3aBUCUMOCTH OT BAXXHOCTHU TEM IJIA

cneruaibHocT 15.02.01 MOHTaX U TeXHUUYeCKas IKCIUTyaTalus MPOMBIIIIIEHHOTO

o0opynoBaHus (10 OTPACIU — MAITUHOCTPOCHUE)




2.2 TeMaTH4YeCKHUil IUIaH U coJepkaHue yueOHoii aucuumiaunbl 0Y/].14 @u3zuka

HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOIro MaTepuasia, J1adopaTopHble U MPaKTUYecKue padoThl,
CaMOCTOSITe/IbHAS padoTa 00yyauuxcst

O0BbeM yacoB

YpoBeHb
O0CBOEHUA

BBenenue

Conep:kanue y4eOHOT0 MaTepuaJia

Oduznka — (QyHIaMEHTaIbHASI HAYKa O IPUPO/JIC.

EcTtecTBeHHOHaY4YHBIN METOJ IIO3HAHMSL, €0 BO3MOKHOCTH U I'PAHULBI IPUMEHUMOCTH.
DKCIIepUMEHT U TEOpHUs B IPOIIecce MO3HAHMS TPUPObl. MoenrpoBanue pU3HIECKuX
ABJICHUH U NIPOLIECCOB. Poib 3KCIIEpUMEHTa ¥ TEOPUU B IIPOLIECCE ITO3HAHUS IIPUPOJIBL.
dusnueckas BenuunHa. [lorpemHocTy n3MepeHnit Gu3nUecKux BeanuuH. Ou3ndeckue
3aKOHBI. [ paHuUIIBl IPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [ToHsTHE O DU3MUecKoit
KapThHE Mupa. 3HaYeHne Gu3uku npu ocBoenuu npodeccuii CI1O u ciermansHOCTEH
CIIO.

1

Pa3zgea 1 Mexanuka

24

Tema 1.1
Kunematuka

Coaep:xanue yueOHOro MaTepuaJia

Mexannueckoe asuxenue. [lepememenue. [1yts. CkopocTs. PaBHOMEpHOE
HpSMOJIMHEHOE IBUKEeHUE. Y ckopeHue. PaBHoIlepeMeHHOe NPSMOIMHENHOE ABHKEHHE.
CBobonHoe najenue. [IBuxxeHue tena, OpoleHHOro Mo YoM K TOPU30HTY.
PaBHOMEpHOE JTBM)KEHUE 110 OKPYKHOCTH.

CamocrosiTeibHas padoTa 00y4yaommxcst

Brmmonmaenne WHIAWBUAYAJIBbHOI'O ITPOCKTA
1 | MoaroroBuTk Mpe3enTtanuio o teme «lanuneo anuieil — 0CHOBATENb TOYHOTO
€CTECTBO3HAHUS»

Tema 1.2
3aKOHBI MEXAHUKHU
Hrrotona

Conep:xanue yueOHOTro MaTepuaJia

ITepssiit 3akoH Hetorona. Cuna. Macca. Mmnynsc. Bropoii 3akon Herorona. OcHOoBHOM
3aKOH KJlaccuueckor quHaMuku. Tpetuil 3axoH HproToHa. 3aKOH BCEMHPHOTO TSATOTEHHUS.
I'paBuranmonnoe nose. Cuna tsxectu. Bec. CriocoObl n3Mepenust maccel Tes. CUilbl B
MEXaHUKE.

JlabopaTopHbie paboThl

1 | UccrnenoBanue ABMIKEHUS TeJla IO IEHCTBUEM ITIOCTOSIHHON CHUIIBI

2 | I3yyeHue ocoOEHHOCTEH CUIIBI TPEHUS

CamocTtosiTeibHas padoTa 00y4yalommxcst

2 ‘ Pemuts 3aaa4M Ha pacucT IBUKCHUA TCJIA IO/ )ICIZCTBI/IGM HCECKOJIBKHX CHJI

Tema 1.3

Coaep:xanue yueOHOro MaTepHaJia




3aKOHEI
COXpaHEHUS B
MEXaHUKE

3aKoH coxpaHeHUs1 UMITyJbca. PeaktuBHOe nBmkeHne. Pabora cubl. Pabora
NOTEHIMAIBHBIX CUI. MomHocTh. DHeprusa. Kunernueckas sneprus. [lotennuanpuas
SHEprus. 3aKOH COXpaHEHUSI MEXaHUYEeCKOM sHepruu. [IpuMeHeHnre 3akoHOB
COXPaHEHUS.

JlaGopaTopHblie padoThbI

3 | M3y4enue 3aKk0HA COXpaHEHHE HMIYJIbCA

4 | CoxpaHeHUEe MEXaHUYECKON HEPrUM MPU JBUXKEHUH TeJla Mo/ 1eHCTBUEM CHUII
TSPKECTU U YIIPYTOCTH

5 | CpaBHeHue pabOThHI CHIIbI C U3MEHEHHEM KMHETUYECKOU YHEPTUU

6 | M3yueHue 3aKOHOB COXpaHEHHsI Ha IIpUMeEpE yaapa MapoB U OaTUCTHYECKOTO
MasiTHUKA

CamocrosiTesibHasi padoTa 00y4aumuxcst

3 | BeimosHuTh KOHCHIEKTHPOBaHUE TeMbl «IIpiMeHeHne 3aKOHOB COXPaHEHUS

4 Pemuts 3agaumn Ha IIPUMCHCHHEC 3dKOHOB COXPAaHCHUS B MCXAHUKC

Pa3nes 2 OcHOBBI MOJIEKYJIIpHON (DU3MKU U TEPMOJIUHAMUKU

18

Tema 2.1
OCHOBBI
MOJIEKYJIIPHO-
KHHETHYECKOM
TEOPHH.
Wneanbueiii ras

Coaep:xxanue yue0HOro MaTepHaJia

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHUHETUUECKOU Teopur. Pazmepsl 1 Macca MOJIEKYII
u aToMoB. bpoyHoBckoe apuxkenue. Jnpdysus. Cuibl 1 3HEPrust MEXMOJIEKYJIIPHOTO
B3auMoeiicTBus. CTpoeHHe ra3000pa3HbIX, KUAKUX U TBEPbIX Tes. CkopocTu
JBIKEHMS MOJIEKYJ U UX U3MepeHue. MaeanpHelii ra3. JlaBnenue raza. OCHOBHOe
ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON TeopuH ra3oB. TeMmneparypa u ee u3MepeHue.
["a30BbIe 3aKOHBI. AGCOIIOTHBIN HYJIb TEMIEpaTyphl. TepMoanHaMUUecKas IIKajia
TEMIEpaTypbl. YpaBHEHHE COCTOSHUS WeaIbHOTO raza. MossipHas ra3oBasi HOCTOsTHHAs!.

CamocrosTeabHas paﬁoTa oﬁyqalonmxm

5 | BhbInosHeHHE UHAMBUAYAIBHOTO MTPOEKTA
[TonroroButk pedepart no reme: «M.B. JIoMOHOCOB — y4€HBII SHIHUKIONEINUCT

Tema 2.2
OCHOBBI
TEPMOJAMHAMUKH

Conep:xanue yueOHOro MaTepuaJia

OCHOBHBIE TIOHATHS U OTIPEeICHNS. BHYTpEeHHsIs1 2HEPTHS CUCTEMBl. BHyTpeHHS s
SHEprus uaeasbHoro ra3a. Pabora u Ternora kak (OpMbI epeadu SHEPTHH.
TennoeMkocTh. Y iebHas TEIJIOEMKOCTh. Y paBHEHHUE TeTuioBoro Oananca. [lepBoe
HAYaJIo0 TePMOAMHAMHKHU. AnabaTHbii nporecc. [IpuHImn neiicTBust TemIoBoOi
Mamusbl. KT/ TermmoBoro npurarens. Bropoe Hayano TepMOJIUHAMUKH.
TepmoanHaMuueckas 1Kaia TeMneparyp. XoJa0AuIbHbIE MAlINHbL. TeninoBbIe
neuratenu. OXpaHa IpUpPOJIbL.
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CamocTrosiTesibHasi padoTa 00yYarOmMXxcst

6 | BeimonHeHre HHIUBUIAYATBHOIO TPOEKTA
[TomobpaTh TUTEpATypy U ANEKTPOHHBIC UCTOYHUKH MHPOPMAIUH 110 TEME
«IIpo0aembl HKOJIOTHH, CBA3aHHBIE C UCIOJI30BAHUEM TEIJIOBBIX MAIlIUH»

Tema 2.3 Conep:kaHue y4eOHOT0 MaTepuaJia 1
CaoiicTBa napos Wcnapenune u xonaeHcanus. HacblmeHHbIN ap ¥ ero cBoicTBa. AOCOMIOTHAS U
OTHOCHUTEJIbHAs BIAXKHOCTb Bo3ayXa. Touka pocsl. Kunenune. 3aBUCHMOCTb TEMIIEPATYPbI
KHUIIEHUS OT JIaBJICHUS.
CamocTrosiTesibHasi padoTa 00yYarOIMXcst 2
7 | TlogroroButh coobuienue mo reme «lleperpeTsiii map u ero UCHoOJIb30BaHUE B
TEXHUKE)
Tema 2.4 Coaep:xxanue yueOHOro MaTepuaJia 1
CaoiictBa XapakTepucTHKa KHJIKOTO COCTOSTHUA BemiecTBa. [[0BepXHOCTHBIN CII0M KUIKOCTH.
KUJIKOCTEH DHeprusi NOBEPXHOCTHOTO CIOA. SIBIEHUS HA TPAHULIE KUIKOCTH C TBEPIBIM TEJIOM.
Kanunnsipuele siBneHus.
JlaboparopHbie padoThl 6
7 | U3mepeHue BIa)KHOCTH BO3TyXa
8 | M3mepeHune MoBEepXHOCTHOTO HATSKEHUS JKUIKOCTH
9 | M3yuenne 0coOEHHOCTEH TEIUIOBOTO PACIIMPEHHS BOJIBI
Tema 2.5 Copepxanue yueOHOIro MaTepuaa 2
CpolicTBa TBEpABIX | XapaKTepPUCTHKA TBEPAOTO COCTOSHHS BEIIECTBA. YIPYrHe CBOWCTBA TBEP/IbIX TEI.
TeN 3akoH ['yka. Mexannueckue cBOWCTBA TBEPABIX TeJl. TemIoBoe paciimpeHue TBEPAbIX
TeJ U KuJKocTel. [1naBnenne u kpucramims3anus.
JlabopaTopHbie paboThl 4
10 | HabmroneHue npouecca Kpuctauinzauuu. M3ydenue nedpopmannn pacTsHKEHUS
11 | Mi3yueHue TemnoBoro paciinpeHus TBEpAbIX TEJ
CamocTtosiTeibHast padoTa 00y4alMXCst 2
8 \ Pemuts 3anaun no teme « OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOJITUHAMUKI)
Paszpnen 3. DnekrpoaunaMuka 29
Tema 3.1 Conep:xanue yueOHOTro MaTepuaJia 4
DneKTpuUecKoe DIIeKTpHYECKHE 3apsiabl. 3AKOH COXpaHEeHUs 3apsaa. 3akoH Kymona. Dnektpudeckoe
nosie noje. HanpsikeHHOCTh anekTpudeckoro nosst. [punnun cynepnosunuu nosueit. Pabota

CHJI DJICKTPOCTATUYCCKOTO ITOJIA. IToTenuuan. Pa3HOCTh MOTEHIIUAIOB.

11




OKBHINOTEHIMAILHBIE TOBEPXHOCTH. CBSI3b MEX/y HAPSKEHHOCTBIO U PA3HOCTHIO
MNOTEHIMAJIOB AJIEKTPHUYECKOTO TOJIs. JIMAIEKTPUKH B 3JIEKTPUIECKOM IIOJIE.
[Monspusauus qusnexTpukoB. [IpoBogHnKky B anekTpudeckoM none. KonxeHcaTopsl.
CoennHeHre KOHAEHCATOPOB B OaTapero. DHEprus 3apsKEHHOr0 KOHIEHCaTopa. DHEPIusl
JIEKTPUIECKOTO TOJIS.

CamocrosiTesibHas padoTa 00y4aOIMIMXCs

9 | BeinmonHeHne UHAUBUIYATbHOTO IPOEKTA
[ToAroTOBUTH TOKIA MO TeMe «DIIEKTPUIECKHIE pa3psabl Ha CIyKOe YeIOBEKa

Tema 3.2
3aKOHEBI
IIOCTOSIHHOTO TOKA

Conep:kanue y4eOHOT0 MaTepuaJia

VYcnoBusi, He0OX0AMMBIE SISl BOBHUKHOBEHUS U TIOJIIEPIKAHMS SJIEKTPUUECKOTO TOKA.
Cuna Toka 1 INOTHOCTh ToKa. 3akoH OMma A yuactka nenu 6e3 DJ1C. 3aBucumoctsb
AIIEKTPUYECKOTO COMPOTUBIICHUS OT MaTepuasa, JJIWHbI U MIOMIAH OMEPEUHOTO
CEYCHHS TPOBOIHUKA. 3aBUCUMOCTD JJICKTPUUECKOTO COTIPOTUBIICHHUS ITPOBOJHUKOB OT
TeMIIepaTypbl. DJIEKTPOABIDKYIIAS CUJIa HICTOYHUKA TOKA. 3aKoH OMa 1Sl IOJTHOM 1IETIH.
Coenunenue MpoBoJHUKOB. COeTMHECHUE UCTOYHUKOB JICKTPUYCCKON YJHEPTUU B
Oarapero. 3akoH [[xoyns - Jlenna. PaboTa 1 MOIITHOCTH 3JIEKTPUUECKOTO TOKA. TerIoBoe
NENCTBUE TOKA.

JlabopaTropHbie padoThl

10

12 I/I3y‘leHI/IC 3akoHa Oma JJIA ydacCTKa LCIH, MOCICA0BATCIIbHOTO U MTapaJlJICIIBHOTO
COCAMHCHUA ITPOBOAHHNKOB

13 | U3yuenue 3akona Oma aJis HOJTHOM Lenu

14 | Onpenenennie DJIC 1 BHYTPEHHETO CONMPOTUBIICHUS HCTOYHUKA HATIPSIKEHUS

15 Onpez[eneHI/Ie TCMIICPATYPbI HUTH JIAMIIbl HAKaJIMBAHUS

16 | Onpenenenne k03P HUITUSHTA MTOJIC3HOTO JCHCTBHS AJICKTPHUECKOTO YaHUKA

CamocrosTeabHas paﬁoTa oﬁyqalonmxca

10 | BemmonHeHne HHANBUYaIHHOTO TIPOEKTa
[ToAroToBUTH BOIPOCHI N0 TEME «3aBUCUMOCTb 3JIEKTPUUECKOTO CONIPOTHUBIIEHUS
IIPOBOJIHUKOB OT TEMIIEPATypPhI»

Tema 3.3
DIIEKTPUUYECKHI
TOK B Pa3JIMYHBIX
cpenax

Conep:xanue yueOHOro MaTepuaJia

DIEeKTPUYECKHI TOK B METaJlJIaX. DJIEKTPOHHBIN Ta3. PaboTa BhIxo/1a. DNEeKTPUUIECKUMA
TOK B 3JIEKTPOJIUTAX. DIEKTPposin3. 3akoHbl Papanes. [I[puMmenenne anekTponnsa B
TEXHUKE. DIIEKTPUUECKHI TOK B Ta3ax U Bakyyme. Monuzarms ra3a. Buasl ra30BbIx
pa3psnoB. [lonstue o nnazme. CBOICTBA U NPUMEHEHUE HIIEKTPOHHBIX ITYYKOB.

12




DIIeKTPUUYECKHI TOK B TIOMyNpoBOAHUKaX. COOCTBEHHAs TPOBOIUMOCTD
10JynpoBOIHUKOB. [10oTynpoBOTHUKOBBIE TPHOOPHI.

CamocrosiTesibHas padoTa 00yyaromuxcst 2
11 | 3arosHUTH TAOIUILY 10 TeMe «IJIEKTPUUECKUN TOK B PA3ITUYHBIX CPEIaX»
Tema 3.4 Conep:kanue y4eOHOT0 MaTepHuaJia 3
MarnuTHOE 1osue BekTop MHAYKIIMM MAarHUTHOIO IOJIs. J[eicTBYE MATHUTHOIO I1OJIs Ha MPAMOJIMHEWHBIN
IIPOBOJIHUK C TOKOM. 3aKOH Amniepa. B3zaumoaernictere TOKOB. MarHUTHBIN OTOK.
Pabora 1o nepemenieHuto MpoBOAHUKA C TOKOM B MArHUTHOM T1oJie. JleficTBue
MarHuTHOTO 10JIs Ha ABWXKyIuiics 3apsa. Cuna Jlopenna. Onpenenenue yeabHOTro
3apsaaa. Y CKOPUTEIH 3apSKEHHBIX YaCTHII.
CamocrosiTesibHasA padoTa 00yyaromuxcst 4
12 | BBIOJHATH KOHCIIEKTUPOBAHUE TEMbI «B3anMoIeliCTBAE TOKOBY
13 | BeinonHeHne HHANBUAYAIBHOTO IPOEKTA
OtBeTuTh Ha BOMPOCHI MO Teme «OmnpeneneHrue yaeabHOTO 3apsiaa. Y CKOPHUTENIr
3apSYKEHHBIX YaCTHUID)
Tema 3.5 Conep:xanue yueOHOTro MaTepHaJia 2
DNeKTpOMarHuT- DJIeKTpOMarHuTHas MHAYKIus. Buxpeoe snekrpuueckoe nosue. CaMOMHIYKLIMS.
Has UHIYKIUS DHeprusi MarHuTHOTO TOJISI.
JlabopaTopHbie paboThl 2
17 \ W3yueHue siBeHUs 3J1€KTPOMarHuTHOM MHIYKIIUU
Pasnen 4. KoneGanus u BOJTHBI 16
Tema 4.1 Copepxanue yueOHOro MaTepuasa 2
Mexanuueckue Konebarenbnoe nemxkenue. ['apmonndeckue konedbanusi. CBOOO HBIE MEXaHUYECKUE
Kosie0aHus kosnebanus. JInHeliHble MexaHUYeCcKre KonebaTenbHble cucTeMbl. [IpeBparienue sHepruu
npu KojedarenbHOM ABMKEeHUH. CBOOOIHBIE 3aTyXalolMe MEXaHUYECKHE KOJIeOaHUs.
BrIHyXIeHHbIE MEXaHUYEeCKUE KOJIeOaHMsI.
JlaboparopHbie padoThl 2
18 \ V3ydeHne 3aBHCUMOCTH MEepHoJia KoJIeOaHN HUTSHOTO MAasiTHUKA OT JAJTUHBI HUTH
Tema 4.2 Conep:xanue yueOHOTro MaTepuaJia 2
Yrpyrue BoHbI ITonepeuHble U IPOJOJIBHBIE BOJHBI. XapPaKTEPUCTUKH BOJIHBI. Y pABHEHHE IUTIOCKON
Oerymieit BonHbl. UHTepdepentus BoH. [lonsTrue o qudpakiiuu BoJIH.
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 MPUMEHEHHUE.
CamocTtosiTeibHasA padoTa 00y4YalOIMXCs 2
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14 \ 3anoHUTh TaOIHITy TIO TeMe « Y IbTPa3BYK (ITOJydYeHHUE, CBOMCTBA, TPUMEHEHHE))

Tema 4.3
DJICKTPOMAarHUTHBIC
Kose0anus

Coaep:xanue yueOHOT0 MaTepHaJia

CBoOoiHBIE AMIEKTpOMarHuTHele kojebanus. [IpeBparienne sHepruu B KojedaTeaIbHOM
KOHTYpe. 3aTyXalolye JIeKTPOMarHuTHbIe KojeOanus. ['enepaTop He3aTyXarommx
3JIEKTPOMArHUTHBIX KosieOaHuil. BeIHyXKIeHHBIE AJIEKTpUYECKUE KOJeOaHUs.
ITepemennsbiit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE
CONPOTHUBIICHUS IEPEMEHHOI0 TOKa. 3aKk0H OMa I 3JeKTPUYECKOM LENu IEPEMEHHOTO
Toka. PaboTa 1 MOITHOCTH NEPEMEHHOT0 TOKa. [ eHepaTopsl ToKa.

Tpanchopmaropsl. Toku Beicoko# yacToThl. [lonydyenue, nepenava u pacrnpeaencHue
AJIEKTPOIHEPIUH.

JlabopaTopHble padoThbI

19 l I/IHIIYKTI/IBHI)IG N CMKOCTHBIC COIMPOTHUBIICHUSA B LICIIK IICPEMCHHOI'O TOKA

CamocrosiTesibHas padoTa 00yyaumuxcst

15 | BoInosHeHNEe HHIUBUIYATBbHOTO TIPOCKTA
BBITIOTHUTE KOHCTICKTHPOBAHUE TEMBI «3aTyXarOIIHE MICKTPOMArHUTHBIC
KOJIeOaHUsD)

16 | BemonanuTh KOHCTIEKTHpOBaHKUE TEMbI « TOKH BBICOKOW 4aCTOTBI»

Tema 4.4
DNeKTpOMarHuTHHIC
BOJIHBI

Coaep:xxanue yue0HOro MaTepHaJia

DNeKTpOMarHUTHOE MoJjie KaKk 0COObIN BUJ MaTepUH. DJIEKTPOMArHUTHBIE BOJIHBI.
Bubpatop ['epria. OTkpbITHII KOTe0aTenbHbIN KOHTYp. M300perenue paano A. C.
ITonoseiM. [loHsATHE 0 pagnocBa3u. lIpuMeHeHne 2JIEKTPOMAarHUTHBIX BOJIH.

CamocrosiTeibHas padoTa 00y4alOIMXCs

17 | IlonoOpatb auTEpaTypy U 3JE€KTPOHHBIE HCTOYHUKH UH()OPMALIMU 110 TEME
«Pa3BuTHE CPEACTB CBSI3U U PaUO»

Pa3pea 5. Ontuka

10

Tema 5.1
[Ipupona ceera

Coaep:xxanue yueOHOro MaTepuaJia

CKOpOCTh pacpOCTpaHEHUs CBETA. 3aKOHBI OTPAXKEHMS U IpestoMiieHus cBeTa. [lomHoe
orpakenue. JInnzpl. ['a3 kak ontudeckas cucrema. OnTHYECKUE NPHOOPHI.

JlaGopaTopHbie padoThI

20 ‘ N3yuenne n3odpakeHus peIMeTOB B TOHKOM JIMH3e

CamocrosiTesibHas padoTa o0yuyaroumuxcst

18 ‘ BBITTOTHUTE KOHCTIEKTUPOBaHUE TeMBI «I J1a3 Kak ONTHYECKas: CUCTEMAY
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Tema 5.2 Coaep:xxanue yueOHOro MmaTepuaJia 2
BonzoBsie HNutepdepentus ceera. KorepeHTHOCTh CBETOBBIX JTydeil. HTEpdepeHIus B TOHKHUX
CBOHCTBA CBETA meHkax. [lonocel paBHo#i Tonmuebl. Konsua Hetorona. McnonibzoBanue
uHTepdepeHy B HayKe U TexHuke. Judpakuus cera. Judpaxnus Ha menu B
napajuienbHbIX JTydax. Judpakunonnas pemnrerka. [lorsitue o ronorpaduu. [lonsipusanus
nonepeuHbix BoJH. [lonspusanus ceera. J[BoiiHoe nyuyenpenomienue. [lonspounast.
Hucnepcus ceera. Bunbl cnexktpoB. CriekTpbl ucnyckaHusi. CieKTpbI MOTJIOIICHHUS.
VYnbrpaduoneroBoe u HHPppakpacHoe u3nyueHus. Penrrenosckue nyuu. x npupoaa u
CBOMCTBA.
JlabopaTopHbie paGoThl 4
21 | sydyenue naTepdepeHnnn u qudpakiuy cBeTa
22 | I'pagyupoBKa CIIEKTPOCKOIIA U ONIPEACIICHUE ITTMHBI BOJHBI CIIEKTPAIbHBIX JTMHHMA
CamocrosiTesibHas padoTa 00yyaumuxcst 3
19 | BeimonHeHHE WHAMBUAYATHHOTO ITPOCKTA
OtBetuth Ha Bonpockl 1o Temam «Ilonocsl paBHo# TonumHbl. Konbua HeroToHAa.
[Tonsitue o ronorpaduu. Buasl cieKTpoB»
Paspnen 6. OCHOBBI ClleIMAJIBHON TEOPUU OTHOCUTEIIBHOCTHU 5
Tema 6.1 Conep:xanue yueOHOT0 MaTepHuaJia 5)
OcHoBBI NHBapuaHTHOCTh MOAYJIS CKOpOCTHM cBeTa B Bakyyme. [locTymarel OHHIITEHHA.
CHeHaTIbHOM [TpocTpaHCcTBO M BpeMs CIIEUAIbHON TEOPUH OTHOCUTENBHOCTH. CBS3b MacChl U YHEPTUHU
TEOpUHU CBOOOHOMN YaCTHUIIBI. DHEPTUS MTOKOSI.
OTHOCHUTEJIbHOCTH
Pa3nes 7. DneMeHTHI KBaHTOBOU (DU3HKHU 11
Tema 7.1 Conep:xanue yueOHOTro MaTepHaJia 2
KBanToBas ontuka | TemoBoe u3inydeHue. Pactipenenenne sHeprun B CIEKTpe aOCOTIOTHO YEPHOTO Tela.
KBanrtoBas runotesa [Tnanka. ®otonsl. Baenmnwuii GpoTosnexkrpuueckuii 3 hexT.
Buytpennuit pororddexr. Tunsl porornementos. [laBnenue ceera. [lonstue o
KOPIYCKYJIIPHO-BOJIHOBOW MPUPOJIE CBETA.
CamocTtosiTeibHas padoTa 00y4yalommxcst 3
20 \ Pemnts 3a1aun no reme «KBaHTOBas ONTHKA
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia 2

duzuka aroma

Pa3zBuTHE B3IIIA10B HA CTPOSHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTPax
Bojiopoja. SAnepHas monens atoma. OnbiTel D. Pezepdhopna. Mojgens aroma Bogopoia 1mo
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H.Bopy. I'mnotesa ae bpoiinsa. CooTHomenue HeonpenenéHuoctei [ elizendepra.
KBaHTOBBIE reHEPATOPBI.

Tema 7.3

Conep:kanue y4eOHOT0 MaTepHuaJia

duznka aTOMHOTO
sapa

EctecTBeHHas painOaKTUBHOCTD. 3aKOH PaJMOAKTUBHOTO pacnana. CrocoOsr
HaOJIOZICHUS U PETUCTPAIIUU 3apsDKEHHBIX yacTull. Dddext BaBuiaosa - UepeHkona.
CtpoeHue aTOMHOTO siipa. JleeKT Macchl, JHEPTHUS CBSI3U U YCTOMYUBOCTH
aTOMHBIX sifiep. AnepHbie peakiuu. ICKycCTBEeHHAs paiOaKTUBHOCTD. Jlenenue
TsDKENbIX saep. Llennas saepHasd peakuus. YnpasiasieMas HerHas peakuus. A nepHbiid
peakTop. [lonydeHue paguoakTUBHBIX U30TOIOB U UX MpUMeHeHue. buonornueckoe
JIEUCTBHUE PAJMOAKTUBHBIX M3Iy4YEeHUN. DIIEMEHTAPHbIC YaCTULIBI.

CamocrosiTesibHas padoTa 00yYarOIIUXCS

21 | BEIOJTHUTH KOHCIIEKTUPOBAHUE TEeM «3aKOH PaJIMOaKTUBHOTO pacnana. DPdexr
Basunosa — YepeHkoBa»

22 | BeinonHeHne MHIMBUAYAIBHOTO IPOCKTA
3anonHuTh Tabauny no reme «Knaccupukanus 1 XapaKTepUCTUKH 3JI€MEHTapHbIX
JaCTHUI

Pasznea 8. Ososmronus

Bcexennoi

Tema 8.1.

Conep:xanue yueOHOro MaTepuaJia

Ctpoenue u Hama 3Be3gnas cucrema - ["asaktuka. [Ipyrue ranakruku. beckoneuHocTs BeeneHHOM.
Pa3sBUTHE ITonsTne 0 kocmosornu. Pacmmpsromasicss Beenennas. Mogeins ropsiuert BeeneHHOM.
BcenennoH. Crpoenue u npoucxoxjieHue ['anaktuk. Témuana mamepua u mémnas snepus.

CamocTtosiTeibHas padoTa 00y4al0OIMXCs

23 | BeimonHeHne MHIUBUAYAIEHOTO IPOSKTA

[ToaroroBuTh npeseHTanuio no reMe «ColHIe — UCTOYHUK KHU3HH Ha 3eMJIe»

Tema 8.2. Coaep:xanue yueOHOTo MaTepHaJia
DOBouIoLUs 3BE3. TepmosinepHslii cuntes. [IpoGiema TepmosiaepHoit sHepreTuku. DHeprust CoiaHIa u
T'unoresa 3Be311. DBotonus 38e31. [Ipoucxoxaenne ComTHEYHON CUCTEMBI.
MIPOUCXOXKACHUS
Conneunoi
CHCTEMBI

IIpuMepHBIEe TEMBbI HHANBHAYAJIBHBIX IIPOEKTOB
» Anekcangp I'puropreBud CTONETOB — pyCcCKU (UK.
» Anekcanap Crenanosud [lonoB — pycckuii yueHsblil, n3o0peraTenb pajauno.
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* AllbTepHaTHUBHAs YHEPreTUKA.

* AKyCTUYECKHE CBOWCTBA IOJYIIPOBOJHUKOB.

* Aape Mapu Amnep — OCHOBOITOJIOKHUK 3JIEKTPOJAUHAMUKH.

* ACHUHXPOHHBI! JBUTATEb.

* AcTepoupl.

* ACTpOHOMMUS HAILIUX JTHEH.

» Atomnas ¢usuka. M3otomsl. [IpumeHenne painoakTUBHBIX H30TOIOB.
* beckOHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

* bunossipHbIe TPAH3UCTOPHI.

* bopuc CemenoBuu SIko6u — QU3MK U U300peTaTEIb.

* Benuuaiinme oTKPBITHS (PU3HKH.

* Bunpl aneKkTpruecKkux pa3psaaoB. DIEKTPUUECKUE pa3psabl Ha CIyKOe uenoBeKa.
* Biiusinue nedextoB Ha (hu3HUECKHUE CBOMCTBA KPUCTAILIOB.

* Bcenennas u TeMHas MaTepusi.

* ['anuneo ["anuneit — ocHOBATeNb TOYHOI'O €CTECTBO3HAHUS.

* ['onorpadust u ee mpuMeHEHHE.

* JIBH>KeHME Tela IEPEMEHHOM MacChl.

* ludpakuus B HAIIEH KU3HH.

* )Kunkue kpucrasmibl.

* 3akonbl Kupxroda 11st 251eKTpuieckoi meru.

* 3aKOHBI COXPAHEHHS B MEXAHHUKE.

* 3HaueHue oTkpbITHid ["anues.

* Urops BacunbeBny KypuaToB — ¢H3uK, OpraHu3aTOp aTOMHONW HAYKU M TEXHUKH.
* Ncaak HproTOH — co3zarens kinaccuyeckon (pusmku.

* Mcnionp30BaHMe 2IEKTPO3HEPTUH B TPAHCIIOPTE.

* Kitaccugukanus v xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHI.

» KOHCTpYKIIMOHHAsI MPOYHOCTh MaTepuaia 1 €€ CBsI3b CO CTPYKTYPOU.
» KoHCTpyK1IMS 1 BUIBI Ta3€POB.

* Kpuoanekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

» JlazepHbIE TEXHOJIOTUH U X UCIIOJIB30BaHUE.

* Jleonapno na Bunuu — y4eHslii u u300peTaress.

* MaruuTHble U3MepeHUs (IIPUHLIMITBI TOCTPOSHHSI TPUOOPOB, CIIOCOOBI U3MEPEHUS
MarHMTHOTO IOTOKA, MATHUTHOW MHAYKLINN).

» Maiikn @apazeit — co3gatens yueHus: 00 2JIeKTPOMAarHUTHOM TIOJIE.
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* Makc [Inank.

* MeToa MEYeHbIX aTOMOB.

* MeTo1bl HAOMIOACHUS U PETUCTPALIMU PATUOAKTUBHBIX M3JIYYCHUN U YaCTHUI.
* Metozps! onpeesieHust INIOTHOCTH.

* Muxaun BacunbeBnd JIOMOHOCOB — y4€HBIN SHIMKIONEAUCT.

* Mopenu aroma. OmbIT Pesepdopaa.

* MonekynspHO-KMHETHYECKasl TEOpHUs UJI€aTIbHBIX ra30B.

* MonHuss — ra3oBbld paspsi B IPUPOAHBIX YCIOBUSX.

» HanoTexHosorus — MexauCUUIUIMHAPHAS 001acTh (QyHIaMEHTaIbHON U MPUKIIaL-
HOHM HayKHU U TEXHUKHU.

* Hukona Tecna: >kxu3Hb U HeOObIYaHHBIE OTKPBITHSI.

* Hukouaii KonepHuk — co3aarens reIMOLEeHTPUYECKOM CUCTEMBI MUPA.
* Hunibe bop — oaun U3 co3aaTeneil coBpeMeHHON (DU3UKH.

* Hyxiieocunres Bo BeesneHHOM.

* O0BsicHeHHe (POTOCHHTE3a C TOYKU 3pEHUST PUBMKH.

» OnTUYeCcKue SBJIICHUS B IIPUPOJIE.

* OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH.
* [IepeMeHHBIN IEKTPUUECKUI TOK ¥ €r0 IPUMEHEHHE.

* [Inazma — yeTBepTOE COCTOSIHUE BEILECTBA.

* [Inanetsr COTHEYHON CUCTEMBI.

* [lonynpoBOAHMKOBBIE JATYUKH TEMIIEPATYPHI.

* [I[pumeHeHme )XUIKUX KPUCTAIJIOB B TIPOMBIIIIEHHOCTH.

* [IpumeHeHue AEPHBIX PEAKTOPOB.

* [Ipupona peppomaruerusma.

* [IpoGembl 2KOIOTHH, CBSI3aHHBIE C UCTIOIBF30BAHNEM TETTOBBIX MAIIIKH.
* [Ipon3BoaCTBO, Epenada ¥ UCIOJIb30BAHUE NIEKTPOIHEPTUH.

* [Ipoucxoxnenne CoTHEUHON CHUCTEMBI.

* [Ibe30rmexTpuueckuit 3QPeKT ero npuMeHeHue.

* PazBuTHe cpeacTB CBS3U U paauo.

* PeakTrBHBIC ABUTATENHN U OCHOBHI pAOOTHI TEIIOBON MAIIUHBI.

* PeukTOBOE M3NTy4YEeHUE.

* PentrenoBckue nyun. Mcropus otkpertus. [lpumenenue.

* PoxxnieHme 11 BOIIIOIHS 3BE3]I.

* Posp K.3. [{n0JIKOBCKOTO B pa3BUTHH KOCMOHABTUKH.
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* CBer — OJICKTpOMAardHuTHas BOJIHA.

* Cepreii [1aBnoBuu KopoiieB — KOHCTPYKTOP M OPraHU3aTOP MPOU3BOJICTBA PAKETHO-KOCMUYECKOU TEXHUKH.

* CWJIbI TPEHUSA.

» CoBpeMeHHasl CIIyTHUKOBAs CBS3b.

» CoBpeMeHHas pu3nyecKas KapTHHA MUpa.

* COBpEMEHHBIE CPEJICTBA CBS3H.

*» CoJIHIIE — MCTOYHUK JKU3HU Ha 3eMJIe.

* Tpancdopmaropsl.

* YabpTpa3Byk (mojiyueHue, CBOMCTBA, IPUMEHEHUE).

* YrpaBiisieMblil TEPMOSIICPHBIN CUHTES.

* YCKOpUTENH 3apSyKEHHBIX YaCTHLL.

» Ous3ukKa U My3bIKa.

» dusnueckue cBOCcTBa aTMOC(ephl.

* DOTORIIEMEHTBI.

» ®oroaddekr. [Ipumenenue sBiaeHus horodddekra.

* Xanc Kpuctuan Dpcres — OCHOBOIOJIOKHUK 3JIEKTPOMarHeTusma.
* UepHble ABIPHI.

* [IIxana 31eKTpOMarHuTHBIX BOJIH.

* DKOJIOrHYecKre MpoOIeMbl U BO3MOKHBIE ITYTH UX PEILIEHHS.

* DJIEKTPOHHASI IPOBOJUMOCTh METAJIOB. CBEPXMIPOBOIUMOCTb.
* Omuimii XpuctruanoBud JleH1] — pycckuil pusmk.

Bcero

182
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2.3 Copep:xanue npopuibLHON cocTaBsomIeit

Hns cnienpanbHocTH 15.02.01 MOHTaX M TEXHUYECKas SKCIUTyaTalys
IPOMBIIIJICHHOTO 000pyI0BaHus (110 OTPaCiii — MAIMHOCTPOCHUE) MPOPUIBHON
COCTAaBJISIONICH

-1 paszzaena 1 «MexaHukay SIBISIOTCS CIACAYIOIUE TUAAKTUUCCKUE STUHULIBI:
MEXaHUYECKOE JIBUKEHUE; CHIIbl B MEXAHUKE; MPUMEHEHUE 3aKOHOB COXPaHEHUS.

-1 pazjaena 2 «OCHOBBI MOCKYISPHON (DHU3UKH M TEPMOTUHAMUKN:

CTpPOCHHE Ta3000pa3HBIX, KUJKUX U TBEPJBIX TEJ; JaBICHUE ra3a; MEepPBOEC
Hayajo TePMOJMHAMUKH; TEIJIOBBIC IBUTATENIN; OXpaHa MPUPOJIbl; MEXaHUUECKUE
CBOMCTBA TBEPJBIX TE.

-IUIs paznenia 3 «DIEKTPOJANHAMUKAY:

JADJICKTPUKH B DJICKTPUUECKOM I10JI€; IPOBOJHUKH B DJICKTPUUECKOM T10JIE;
SHEPIHUsl JIEKTPUUECKOTO MOJIsI; CUJIa TOKA U INIOTHOCTh TOKA; 3aKoH OMma 115
MOJTHOM 1IEMH; COEUHEHHE MPOBOIHUKOB; pad0Ta U MOIIIHOCTH JIEKTPUUYECKOTO
TOKa, TEIUIOBOE JACHCTBUE TOKA; 3aKOH AMIIepa; 3JIEKTPOMarHuTHasi UHAYKIIUS.

-t pazzaena 4 « KonebaHus U BOJHBI:

BBIHYKJICHHbIE MEXaHUUECKUE KOJIeOaHus ; IEPEMEHHBIN TOK;
reHepaTopbl TOKa; TpaHC(HOPMATOPHI; MTOTYyUYCHHE, TIEpeIada U pacrpeeacHne

JJICKTPOSHCPIuH,; MIPUMCHECHHUEC DJICKTPOMArHUTHBIX BOJIH.
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3 YcioBus peaju3anuu y4eOHOH TUCUMILTHHBI

3.1 TpeOoBaHuss K MHHMMAJIBHOMY MAaTepPUAJIbLHO-TEXHUYECKOMY
o0ecreyeHNIO
Peanuzanust mporpaMMbpl y4eOHON TUCHUIUIUHBI TPEOYEeT HaIW4Us Y4eOHOTO

KaOuHeTa PU3uKu

O6opynoBanue yueOHOro KaOUHeTa:
— paboune mocagouHbIe MEeCTa CTYJCHTOB;
— pabodee MECTO MPEMOaaBaTENS;
— pabouyast MeJIoBast 10CKa;
— pabouas MapkepHas JOCKa;
— DJKpaH
— o0opyoBaHue oOIero Ha3HAYCHHUS;

— o0opyJl0BaHUE AJIsl MPAKTUKYMa;

CUCTEMA CPEACTB UBMCPCHUSA,

JIEMOHCTPAIIMOHHOE 000PYIOBAHKE 110 MEXAHUKE;

— TeMaThyecKkue Habophl;

— OTACNbHBIC TPUOOPHI U JOTIOTHUTEIHFHOE 000PYI0BAHNUE;

— JEMOHCTpAaIlMOHHOE  00OpYyJOBaHME IO  MOJEKyJIspHOW  (usuke U

TCPMOANHAMUKCE,

ACMOHCTPAIMOHHOC 060py)103aHHe I10 SJICKTPOANMHAMUKE!

JIEMOHCTpAIlMOHHOE 000PYA0BaHUE 110 ONITUKE Y KBAHTOBOU (hU3HKE.

TexHuueckue cpeacTBa 00yyeHus:

— MyJIbTUMEUAa-cucTemMa (KOMIIbIOTEp, MHTEPAKTUBHAS JI0CKA).
— BUACO(DHIBMBI IO TEMATHKE AUCITUTUTMHBI.

—  KOHTPOJIUPYIOIIHUE KOMITBIOTEPHBIE MPOTPAMMEBI.

—  TEJEBU30pP

— MyJIbTUMeAniHbIe cpeacTBa o0ydeHus (CD-muckn)
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3.2 UudopManmoHHoe olecnieyeHne
OcHOBHBIC HCTOYHHUKH

1 dmutpueBa B.®. duszuka mis npodeccuili U CHEMUATBHOCTEH TEXHHYECKOTO
npodwis: y4eOHWK IS CTYACHTOB MpodecCHOHATBHBIX  00pa30BaTeIbHBIX
opraHu3alyi, ocBanBaromux npodeccun u cneruansaoctu CI10. — M., 2017
2 JImutpueBa B.D. ®usuka qis npodeccuii U CHEMUAIBHOCTEH TEXHHUYECKOTO
npoduiig. COopHUK 3amad: y4yed. mocobue s CTYACHTOB MPO(ecCHOHATBHBIX
oOpa3oBaTeNbHBIX OpraHu3aluii, ocBanBaronmx npodeccun u cnenranbHoctu CIIO.
- M., 2017
3 JmutpueBa B.®. ®dusuka 118 mpodeccuii M crenuaibHOCTEH TEXHUYECKOTO
npodpunss. KoHTponpHble  MaTepuasibl:  y4eb. mocoOue sl  CTYACHTOB
npodecCHOHaNbHBIX 00pa30BaTEIbHBIX OpraHU3alfii, OCBAaWBAIOIIUX MPOPECCUU U
cnenmanpHocTu CI1O. — M., 2016
4 JilmutpueBa B.®. ®uzuka mng npopeccuid M CHEeUUaTbHOCTEN TEXHUYECKOIrO
npoduisg.  JlaGopaTopHbiii  TpakTUKyM: y4e0. rmocobue i CTY/ICHTOB
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX OpPraHU3aliii, OCBAaMBAIOIIUX MPOPECCUU U
cneumanpHocTu CI10. — M., 2017
5 HmutpueBa B.®. ®usuka mis npodeccuil M CHENHATBHOCTEH TEXHHUYECKOTO
npOQUIISA: SJIEKTPOHHBIN yueO. METO/I. KOMIUIEKC /Jisi 00pa30BaTEeNIbHBIX YUPEKICHUM
cpen. nmpod. oopazoBanus. — M., 2014,
6 JdmutpueBa B.®. dusmka nns mpodeccuii W CreNUaTIbHOCTEH TEXHUYECKOTO
npoduiis:  ANEKTPOHHOE y4yeOHOe wu3AgaHue (MHTEPAKTUBHOE  DJIEKTPOHHOE
MPWIOKEHUE) TSl 00pa30BaTENbHBIX YUPEXKICHUN cpell. mpod. obpazoBanus. — M.,
2014,
7 Tpodumosa T.M., ®upcoB A.B. ®Ousuka nns npodeccuii W CHernuaibHOCTEH
TEXHUYECKOTO M €CTeCTBEHHO-Hay4YHOTro npoduieit: COOpHUK 3aaad: yuel. mocooue
JUTSl CTYJEHTOB Mpo(ecCHOHATbHBIX 00pa30BaTENbHBIX OpraHU3allfil, OCBAUBAIOLIUX
npodeccun u cnenmansaoctu CI1O. — M., 2017

8 Tpodumona T.U., Gupcop A.B. ®uszuka a1 npodeccuit u crnenuaibHOCTEH
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TEXHUYECKOTO M €CTeCTBEHHO-HAay4YHOro npoduieil: Pemenus 3aaad: yued. mocodue
JUTsI CTYJIEHTOB TPOo(eCCHOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3AINi, OCBAUBAIOIITUX
npodeccun u cnenuranbuocty CI1O. — M., 2016

9 Tpodumona T.U., dupcoB A.B. ®Pusuka mias mpodeccuii U CHEUATHHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-Hay4dHOTO npoduneit: CoopHuk 3amad. — M., 2013.

10 Tpodumona T.U., ®upco A.B. ®uszuka mna npodeccuii U crneruaibHOCTeN
TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTO Tipoduiieii: Pemenus 3amau. — M., 2015.

11 ®dupcor A.B. ®usuka 11 mpodeccuii M CHeruagibHOCTe TEXHUYECKOTO |
€CTEeCTBEHHO-HAYYHOTro Mpoduieil: y4eOHUK IJis CTYJAEHTOB MNpodeccuoHaIbHBIX
o0pa3oBaTEIbHBIX OpraHU3allkii, OCBAMBAIOIIMX MPOPECCHUd U CHEHUATBHOCTU
CIIO/mion pen. T.U. Tpodumosoii. — M., 2017

ﬂOHOJIHI/ITeJILHLIe HCTOYHUKH

12 EBctpomnoBa H.A., Tumamea H.A. Metoaudeckue ykazanust 711 00y9IarOITIXCsI
0 BBITIOJIHEHUIO caMoCTOSTENbHBIX padoT OV 1.14 ®dusuka. - [AIIOY CO «TMK»,
2017.

13 EBctponoBa H.A., Tumamena H.A., COOpHUK METOAMYECKUX YKa3aHUMN IS
OOy4YaroIIMXCs MO BBIMOJHEHHUIO JTJA0OPATOPHBIX padoT

OV ]1.14 ®uzuka. - T'AIIOY CO «TMK», 2017.

14 O6 obpazoBanuu B Poccuiickoit ®@enepanuu: denep. 3akod ot 29.12. 2012 Ne
273-®3 (B pen. denepanpubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECEHHBIMU
®denepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ u3M. ot
19.12.2016.)

15 Konctutymusi Poccuiickoit ®@eaepanuu (MpuHSATa BCEHAPOJIHBIM TOJIOCOBAHUEM
12.12.1993) (c yuerom nompaBOK, BHECEHHBIX (perepaabHbIMU KOHCTUTYIIMOHHBIMU
3akoHaMu P® o nomnpasBkax k Konctutynmu P® ot 30.12.2008 Ne 6-®DK3, or
30.12.2008 Ne 7-®K3) // C3 PDO. — 2009. — Ne 4. — Cr. 445.

16 Ilpuxa3z MunuctepcTBa oOpazoBanusi 1 Hayku PD ot 31 nekabps 2015 r. N 1578
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"O BHeCEeHHWH H3MEHEHUU B (QeaepalbHbIii TOCY/IapCTBEHHBIN 00pa30BaTEIbHBIN
CTaHJapT CPETHETrO O0IIeT0 00pa3oBaHus, yTBEPKICHHbBIN MPUKa3oM MUHUCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. N413"

17 ®denepanpabiii 3aK0H OT 29.12. 2012 Ne 273-D3 (B pea. pemepaabHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-P3, ot
23.07.2013 No 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-®3, ot
03.02.2014 Ne 15-®3, ot 05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Ne 148-d3, ¢ u3Mm., BHeceHHbIMU DeaepanbHbiM 3akoHOM OT 04.06.2014
Ne 145-®3) «O06 obpazoBanuu B Poccuiickoit denepanumy.

18 TIlpukaz MunuctepcTBa oOpasoBanuss u Hayku P®D «OO0 yTBepkIeHUU
(denepanbHOro rocy1apCTBEHHOTO0 00pa30BaTENIbHOIO CTaHIapTa CPEAHETO (IIOJIHOTO)
oO1ero oOpazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 No 24480).

19 IlpumepHas ocHOBHas oOpa3oBaTelibHas MporpamMma CpeIHEro OOIIero
oOpa3oBaHMs, OJOOpeHHas peuieHueM (¢eaepaIbHoro  y4eOHO-METOJUUYECKOTrO
oObeauHeHus 1o o01eMy o0pazoBaHuo (MpoTokoi oT 28 utoHsa 2016 r. Ne 2/16-3).
20 Ilpuka3 Munobpuayku Poccuu ot 29.12.2014 Ne 1645 «O BHeceHUM U3MEHEHUN
B Ilpukaz MunucrepctBa oOpa3zoBaHuss M Hayku Poccuiickoit ®enepauuu ot
17.05.2012 Ne 413 “O6 yrtBepxaeHuu (deneparbHOro TrOCyAapCTBEHHOIO
00pa30BaTeIBLHOTO CTaHAapTa CPEIHETO (ITOJTHOTO0) 00IIero 00pa3oBaHus .

21 Tlucemo J[lemapramMeHTa TOCYIapCTBEHHON NOMUTHKKA B cdepe MOArOTOBKH
pabouux kaapoB u IO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganMu Mo OpraHU3alMK TOJIYYEHHUs CPEIHEro oOIIero oOpa3oBaHUs B
npejaesiax OCBOEHHUs 00pa3oBaTENbHBIX MPOrpaMM CpPEIHEro MPOPEeCcCHOHATBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHUS C y4eTOM TpeOOBaHUM
denepalibHbIX TOCYAApPCTBEHHBIX O0pa30BaTENbHBIX CTAHAAPTOB U MOJy4aeMOM
npodeccuu WM CrenruaaIbHOCTH CPETHETO MPOPECCHOHATIEHOTO 00pa30BaHUS.

22 ®denepanbhbiii 3akoH 0T 10.01.2002 No 7-D3 «O06 oxpaHe OKPYKAIOIIECH CPeab»
(B pen. ot 25.06.2012, c uzm. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.
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Humepnem- pecypcoi
23 www. fcior. edu. ru (DenepanbHblii HEHTP WHGOPMALMOHHO-00pPa30BaTENIbHBIX
pecypcoB).
24 wwww. dic. academic. ru (Axagemuk. CIoBapy u SHITUKJIOTICIHH ).
25 www.booksgid.com (Books Gid. DnexTpoHHas OuOIMOTEKA).
26 www.globalteka.ru (I'mo6anrteka. I'mobanpHas 6MOIMOTEKa HAYYHBIX PECYPCOB).
27 www.window.edu.ru (EqnHoe okHO 1oCTyIa K 00pa30oBaTEIbHBIM PECypcaM).
28 www. st-books.ru (JIydmras yueOHas qureparypa).
29 www. school.edu.ru (Poccuiickuii oOpa3oBaTenbHbIi MOpTan. JOCTYMHOCTD,
KauecTBO, 3(heK- TUBHOCTb).
30 www.ru/book (DnexTponHas OMOIMOTEYHAS CHCTEMA).
31lwww.alleng.ru/edu/phys.htm (OOGpa3oBatenbubie pecypcsl WuTepHera —
duznka).
32 ww. school-collection.edu.ru (Equnas xosutekius UPpPOBBIX 00pa30BaTEIbHBIX
pecypcon). https//fiz.1september.ru (yueOHo-MeTOo1MuUecKas razera « DU3uka).
33 www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).
34 www.nuclphys. sinp.msu.ru (SInepnas ¢puszuka B UnTepHETE).
35 www.college.ru/fizika (IToagroroBka xk EI'D).
36 www.kvant.mccme.ru (Hay4HO-TIONYJISAPHBIN (PU3UKO-MATEeMATHUECKUI >KypHAI
«KBaHTY).
37 www.yos. ru/natural-sciences/html (ecTeCTBEHHO-HAY4YHBIA OJKypHAJI IS

Mosoaexu «IlyTs B HayKy»).
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4 KOHTPOJIb M OLIEHKA Pe3YyJIbTATOB OCBOCHUS Y4eOHOM M CHUIIIMHBI

KoHTtpons u oIlleHKa pe3yJabTaTOB OCBOEHUS YYE€OHOW JAUCIUILIUHBI

OCYIIECTBIISICTCS TIPETMOIaBaTelIeM B MPOIECCE MPOBEACHUS MPAKTUYCCKUX 3aHSITHM,
Ja00paTOPHBIX  PadoT,

TCCTUPOBAHHA, a TaAKXKC B PC3YJIbTATC BbIIIOJIHCHUA

06yT-IaIOIHI/IMI/IC$I HHAUBUAYaJIbHBIX 3aI[aHHfI, ITPOCKTOB, HCCHCHOB&HHﬁ.

PesynbraThl  00yueHus

PaCKPBIBAIOTCA

ucpe3 YCBOCHHLIC 3HAHHA

npuUoOOpEeTEeHHbIC YMEHUS, HAIIPABJICHHbIE HA TPUOOPETEHUE OOIIMX KOMITETSHIIUH.

PesyabTaThl 00yyeHus (mpeaMeTHbIe)
Ha YpOBHE Y4eOHbIX JeicTBUI

®opMBbI M METOABI KOHTPOJIS M OLIEeHKH
pe3yJibTaToB 00y4eHHs

- chopMHEpPOBAaHHOCTH MIPEJICTABJICHUI O POJI U
MecTe (PU3UKHU B COBPEMEHHON HAYyYHOH
KapTUHE MUPA;
- IOHUMaHUe (PU3NIECKON CYITHOCTU
HaOJr01aeMbIX BO BeelleHHOM sIBIICHMIA;
- IOHUMaHue poiu GU3UKHU B POPMUPOBAHUI
Kpyrozopa u pyHKIIMOHAIBHON IPaMOTHOCTH
YeJIOBEKa I PEIICHUS IPAKTUYECKUX 3a]1ay.
- BJIaJICHHE OCHOBOIOJIArAIOIIUMU
(bU3MYECKUMU TTOHATUSAMU,
3aKOHOMEPHOCTSIMU, 3aKOHAMU U TCOPHUSIMH;
- YBEPEHHOE TOJIb30BaHUE (PUINUECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKO;
- BJIaJICHUE OCHOBHBIMHU METOJIaMHU HAYYHOTO
MMO3HAHMS, UCTIOIB3YEMBIMU B (DU3UKE:
HaOIoIeHne, OMTUCaHNe, U3MEpPEHHeE,
JKCIIEPUMEHT;
- yMeHHe 00pabaThIiBaTh Pe3yIbTaThl
W3MEPEeHHH, OOHAPYKUBATH 3aBUCUMOCTD
Mexay GU3NYECKUMU BETHUYNHAMU, OOBSICHSTh
MOJTyYEHHBIE PE3YyIbTAThI U JIeJIaTh BIBOJIBL;
- chopMHpPOBAaHHOCTH YMEHHUS PEIIaTh
(dbuzmveckre 3a1aun;
- chopMHPOBAaHHOCTH YMEHUS TPUMEHSITh
MOJTyYEHHBIC 3HAHUS JUTsI OOBSICHEHUS YCIIOBUMA
MpoTeKaHus (GU3NYECKUX SIBICHUI B IPUPOJIE U
JUTSI IPUHSITHS IPAKTUIECKUX PEIICHUN B
MOBCEIHEBHOMN KU3HH;
- cpOpMUPOBAHHOCTH COOCTBEHHOW TTO3UITHH
0 OTHOIIEHHIO K (PM3HUECKO nHpOopMaImu,
TTOJTYYEHHOU M3 Pa3HbIX HCTOYHHKOB.

DopMBI KOHTPOJIS O0YUEHHUS:

- IOMAIIIHUE 3a/IaHUs] HHIUBUIYaJIbHOTO
XapakTepa;

- MOJArOTOBKA H 3al[UTa COOOIIEHHIA,
pedeparoB, mpe3eHTaIUH.

DopMEI OLIEHKU PE3YILTATUBHOCTH O0YUCHUS:

- HAaKONUTEIbHAas cCHUCcTeMa 0aJIOB, Ha OCHOBE
KOTOPOI BBICTABIISIETCS UTOTOBAsi OTMETKA;

- TPaJUIIMOHHAS CUCTEMA OTMETOK 32 KaXKyIO
BBIMIOJTHEHHYIO Pa0OTy, HA OCHOBE KOTOPBIX
BBICTABJISIETCS] HTOTOBAsi OTMETKA.

MeTobl KOHTPOJIS HalpaBJieHbl Ha IPOBEPKY
YMeEHUS 00 YYarOMUXCS:

- OTOMpATh U OLICHUBATh TEOPETHUYECKHI
MaTepHall 1Mo MPeMETY;

- BBITMOJIHATD 33/1aHUs1 HA TBOPUYECKOM YPOBHE;
- OCYILIECTBIISATHh KOPPEKIIHUIO (MCIIPaBICHUE)
C/IEJIaHHBIX OIIMOOK Ha YPOBHE NMPEKHUX U HA
HOBOM YPOBHE TNIpeIIaraeMbIX 3aJaHHiA.

- paboTaTh B TPYyIIIE, BHITOIHSIS
WHWBUyAIbHBIC U TPYITIOBEIC 3aJaHHSL.
MeTob! OLIEHKH pe3yabTaToOB O0YUYEHUs:

- MOHUTOPHUHT POCTa TBOPYECKOMN
CaMOCTOSITENIbHOCTH M HAaBBIKOB TOJTYYEHUS
HOBOTO 3HAHHS KAXKIBIM 00YJaOIIIMCST;

- (hopMupoBaHE UTOTOBOI aTTeCTAIUH T10
JTUCIUTIINHE B (hOpME DK3aMeHa
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Ipuaoxenue A
Texunosoruu ¢popmupoBanus OK

HaszBanue OK

Texuosornu popmuposanus OK
(Ha y4eOHbIX 3aHATHUSIX)

OK 1. [ToHuMaTh CYIIHOCTb U COITUATBHYIO
3HaYMMOCTbh CBOEH OyayIiel npodeccuu,
MPOSIBJISITH K HEM YCTOWYUBBIN HHTEPEC.

TexHoIoruK, HalIpaBICHHbIC HA PA3BUTHE
UHTEpeca K yuebe, kK nmpodeccuu; pemeHue 3aaad
¢ nmpodhecCHOHATTLHON HAPABICHHOCTHIO

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeIIbHOCTD, BEIOUPATH THITOBBIC METOIbI
U CTIOCOOBI BBITTOJIHEHUS
npoeCCHOHATBHBIX 33/1a4, OICHUBATh UX
3¢ (HEeKTHBHOCTH U Ka4€CTBO.

TexHOJIOTHH JTINYHOCTHO-OPUEHTHPOBAHHOTO
10JX0/1a K 00yJaroIIMMCs, Pa3BUTHS
CaMOCTOSATENILHON Y4eOHO-103HABATEIbHOM
JIeSATeIbHOCTH, TIPOOJIEMHBINA METO/I,
KOTHUTHUBHBIC MCTO/bI, HAIIPABJICHHBIC HA
OBJIA/ICHUE MIPHHIIUIIAMU CUCTEMHOT'0 MMOIX0/1a K
perreHuto nmpodeccnoHaNbHBIX 334 U Ha
JeMOHCTpaIHio 3pGEeKTUBHOCTH M Ka4eCTBa
BBINOJIHEHUS TPO(ECCHOHAIBHBIX 3a/1a4

OK 3. IlpuHnMaTh penieHus B CTaHAapTHBIX
Y HECTAHJAPTHBIX CUTYallUsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

TexHoIOTUM TUYHOCTHO-OPUEHTUPOBAHHOTO
MOJX0/1a K 00y4JaroluMcs, CO3/IaHus
MpOoOJEMHBIX CUTyaIlui HA YPOKaX; KOTHUTHUBHBIC
TEXHOJIOI'MH, HAIIPABJICHHBIE HAa pa3peleHue
npo0JeM, IPUHUMATh PEIICHUS B CTAH/IaPTHBIX U
HECTaHJIaPTHBIX CUTYalUSIX B IPO(HeCcCHOHATHLHOM
JIeSITENIbHOCTH; CAaMOCTOsATEIbHAs paboTa Ha
YpOKax 1o y4eOHUKY U JOMOIHUTEIbHOMI
JUTepaType

OK 4. OcymiecTBiATh HOUCK U
UCIIOJIb30BaHUE UHPOpMAIIHH,
HeoOxoaumoi a1 3¢ dexkTuBHOrO
BBITTOJTHEHHSI

npogeccuOHaIbHBIX 3a/1ad,

MPOQECCHOHAIIBHOTO U IMYHOCTHOTO

pa3BUTHSL.

[TpoekTHBII METOJ1, TEXHOJIOTUHU JINYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/1a K 00y4aroImuMcs,
CO3/1aHUs MPOOJIEMHBIX CUTYaIMl Ha ypoKax,
MPOEKTHBIN METOT, HH()OPMAITHOHHO-
KOMMYHHKATHBHbIE TEXHOJIOTUHU Ha YPOKax,
MO3BOJISIIOIINE (DOPMUPOBATH Y 00 YHAIOIITUXCS
YMEHHUE OCYLIECTBIATh MOMCK U UCTIOJIb30BaHHUE
uH(popMalu, He00XoAUMOH 1715 3P HEKTUBHOTO
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4 U
JMYHOCTHOTO PAa3BUTHS

OK 5. Hcnonb30BaTh HH(GOPMAILIMOHHO —
KOMMYHHKAI[MOHHbIE TEXHOJIOTUH B
npodecCHOHATBLHOMN 1A TeNTbHOCTH.

HKT Ha ypokax, HanpaBJIcHHbIE HA
dbopMupoBaHKe Y 00YJArOIIUXCSI YMEHUHA U
HaBBIKOB Hcnoab3oBaTh UKT B
npodeccuoHanbHOM e TeIbHOCTH, TPUHUMATD
OCO3HAHHBIC PELICHUs HA OCHOBE KPUTUYECKU
OCMBICJICHHON HH(QOpMAIII

OK 6. PaboTaTh B KOJUIEKTHBE M KOMAH/IE,
3¢ (deKTUBHO 00IIaThCs ¢ KOJIEraMH,
PYKOBOACTBOM, OTPEOUTEIISIMH.

TexHONMOrnu TMYHOCTHO-OPUEHTHPOBAHHOTO
moaxoAa K 00yJ9aronumcs, TEXHOJIOTUH
MOJIepaIliy, CO3AaHMsI MPOOIEMHBIX CUTYallUid Ha
YpOKax, MIPOEKTHBIA METOT; TEXHOJIOTHH,
HampaBlieHHbIE HA () OPMUPOBAHUE Y
00yJaOIINXCS TOTOBHOCTH K COITUAIBHOMY
B3aMMOJIEHCTBHIO, CIIOCOOHOCTH CBOU
YCTPEMIICHHSI COOTHOCHTB C HHTEPECaMH JIPYTUX
JIOJIEH, TPYIII, KOMaHbl, C PYKOBOICTBOM, C
MOTPEOUTEIISIMH, HCITOJIB30BATh PECYPCHI APYTUX
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JIIO,Z[CI;'I, HUBHUIIN30BAHHO OTCTAUBATh CBOIO TOUKY
3pCHUA B 1UAJIOTC, HpOCKTHHﬁ METOJ

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 32
paboTy 4IeHOB KOMaH/Ibl (MMOJYMHEHHBIX),
pe3yNbTaT BBIIOJIHEHUS 3aJaHuil.

TexHonoruu Mojepalm, CaMoCTOSI TEIbHbIE
paboThl B MaJbIX IPyNIaX, IPOEKTHBII METO;
TEXHOJIOTHH, HaIllpaBJIeHHbIE HA (OPMUPOBAHUE Y
00y4aromuxcst CHocOOHOCTH MPOTYKTUBHO
B3aMMOJICIICTBOBATH C WIEHAMH TPYIIIIbI
(KOMaH/IbI), pelIaroniel o0Iyro 3a1a4y, B3STh Ha
ce0st OTBETCTBEHHOCTH 32 PadOTy NOJYHMHEHHBIX,
3a pe3yJIbTaT BBITOJIHEHUS 3aJaHUI

OK 8. CaMOCTOATENBHO ONPEAEIIATh 3a/1a4u
po(hecCHOHATLHOTO W TMYHOCTHOTO
Pa3BUTHS, 3aHUMATHCSI CAMOOOPa30BaHUEM,
OCO3HAHHO TJIAHUPOBATH TIOBBIIIICHHE

KBTI (UKALIMH.

TexHoI0THH TUYHOCTHO-OPUEHTUPOBAHHOTO
MOJIX0/1a K 00y4JaIoNUMCsl, OpraHu3aluu
CaMOCTOSITEIIbHOW PaObOThI 00 YJArOIITHXCS;
TEXHOJIOTHH, HAIIPaBJICHHBIC HA () OPMUPOBAHUE Y
00y4aroInXCsl CIIOCOOHOCTHU BBISBIIATH MPOOEIhI
B 3HAHUSX M YMEHUSX [P PEIICHUNA HOBOU
3aJa4H, OLIEHUBATh HEOOXOIUMOCTh TOM MJIH
WHOW MH()OPMALIUHU TSI CBOCH JIEATEIIEHOCTH,
OCYIIECTBISATH HH(GOPMAIMOHHBIN MTOUCK U
W3BJICKATh MH()OPMAIIHIO U3 PA3ITUIHBIX
HMCTOYHHKOB, TOTOBHOCTH K CaMO0OPa30BaHHUI0,
MOBBIINCHUIO KBATM(UKALINHY, TIPOCKTHBIA METO/T

OK 9. OpueHTupoBarhCs B yCIOBUAX
4aCcTOM CMEHBI TEXHOJIOTUH B
poecCHOHANBEHOM e TEeNIbHOCTH

[TpoekTHBII MeTOA, TPOOJIEMHBIE CUTYALIUH,
MHHOBAILMOHHBIEC TeXHOJOruu Ha ypokax, UKT,
MO3BOJISIONIME O0YUYaIOIUMCS OBIIAZIeBaTh
MeToaaMu cOopa, pa3MeIIeHHs], COXPAHCHHUS,
HAKOIUICHHUs, TPeoOpa3oBaHus U Mepeaaun
JIAHHBIX B MPO(eCCHOHATBHO-OPUEHTUPOBAHHBIX
WH(OPMALIMOHHBIX CHCTEMaX, POSBICHUS
WHTEpeca K MHHOBAIIUSAM B 00J1acTH
po(hecCHOHANBLHOM e TENIbHOCTH
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IMpuioxenue b

I[lnanupoBaHue yuyeOHBIX 3aHATHIA € UCIOJIb30BAHHEM AKTUBHBIX H
HHTEPAKTUBHBIX ()OPM U METOA0B 00y4eHHUS CTY/IEHTOB

Ne AKTHBHbBIE U
n/n HHTEePAKTUBHbIE Kon
Tema yyeOHOro 3aHATHS (¢popmbI 1 (popmupyembIx
METO/IbI KOMIIeTeHIUil
o0y4eHust
1. Pazgen 1. Mexanuka Ypok OK 2,3,5,6,8
Tema 1.2 3axons! Mmexanuku HproToHa KOMOWHUPOBAaHHBIH
Ypoku 7 - 8 C DJIEMEHTaMH
3akoHbl MexaHuku HproToHa yueOHOU
JUCKYCCHUHU U C
UCIIOJIb30BaHUEM
pe3eHTaluU
2. Paznen 1. Mexanunka JlabopaTopHas 0K 2,3,6,7
Tema 1.2 3akonbl Mexanuku HproTOHA paboTa B MaJIbIX
JlabopaTtopnas padota Nel «MccnenoBanue rpyIIax ¢
JBUKCHHS TeJia MOJ ISHCTBUEM TOCTOSTHHON 3JIeMEHTaMU
CHJIBD) MTOMCKOBOM
JIeSITENIbHOCTH
3. Paznen 1. Mexanunka JlabopaTopHas 0K 2,3,6,7
Tema 1.2 3akonbl Mexanuku HproTOHa paboTa B MaJIbIX
JlaGopaTtopHnast pabora No2 «U3yuenue TpyIIax ¢
O0COOCHHOCTEH CHUITBI TPEHUS 3J€MEHTaMuU
MMOUCKOBOM
JIEATEIbHOCTH
4, Pazngen 1. Mexannka JlabopaTopHas 0K 2,3,6,7
Tewma 1.3 3aK0HBI COXpaHEHUS B MEXAHUKE paboTa B MaJbIxX
JlabopaTtopHnas pabota Ne5 «CpaBHeHUE pabOThI TpyIIax ¢
CUJIbI C U3MEHEHUEM KMHETHYECKOU SHEPT U 3J€MEHTaMuU
MMOUCKOBOU
JeATEIbHOCTH
5. Pazngen 1. Mexannka JlabopaTopHas 0K 2,3,6,7
Tewma 1.3 3aK0HBI COXpaHEHUS B MEXAHUKE paboTa B MaJbIxX
JlaGopaTtopHnast pabota Ne6 «3yueHnne 3aKk0HOB TpyIax ¢
COXpaHEHHUsI Ha MpUMepe yaapa I1apoB U 3J€MEHTaMuU
0aITMCTUYECKOTO MTOMCKOBOM
MasiTHUKa» JeSATETbHOCTH
6. | Pasmen 2. . OCHOBBI MOJICKYIISIDHOH (PU3UKH 1 Jlexknus ¢ OK 2,6
TEPMOJIUHAMUKH 3J€MEHTaMu
Tema 2.1 OcHOBBI MOJIEKYIAPHO-KUHETUYECKON 3BPUCTUYECKON
teopun. eanbHslii ra3 Oecenbl
VYpoxu 15 - 16
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.
W neanpHbrii ra3
7. | Paznen 2. OCHOBBI MOJIEKYJISIPHON (DU3UKHU U JlaGoparopHas OK 2,3,6,7
TEPMOJUHAMUKHU paboTa B MaJIbIX
Tema 2.14 CBoiicTBa )XUIKOCTEN rpymnmax ¢
JlabopaTtopnast pabora No9 «M3yuenue dJIEMEHTaMU
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0COOEHHOCTEH TETUIOBOTO PACIIMPEHUS BOJIBIY MMOUCKOBOU
NeSATETbHOCTH
8. | Paszmen 3. DnekrpoanHamMuka Ypox 0K 1,2,4,5
Tema 3.2 3aKoHbBI IOCTOSIHHOT'O TOKA KOMOWHUPOBAaHHBIH
Ypoxku 31 C JI€MOHCTpaluei
3akoH J[xoyns - Jlenna. PaboTa n MoIHOCTb 1 00CyXJICHHEM
JJIeKTpUYEeCcKOro Toka. TemnoBoe AeiicTBre Toka | Bugeoduibma
9. | Paszmen 3. DnekTpoarHaMuKa JlaboparopHas 0K 2,3,6,7
Tema 3.2 3aKOHBI TOCTOSIHHOT'O TOKa paboTta B MaJIbIX
JlaboparopHnas padota Nel3 «M3yueHue 3akoHa rpynmnax ¢
OmMa 11 TOJTHOM Lenu 3J€MEHTaMU
IMOUCKOBOU
JIESITENIbHOCTH
10. | Pazgen 3. DnekTpoauHaMuKa JlaboparopHas 0K 2,3,6,7
Tema 3.2 3aK0OHBI MOCTOSTHHOTO TOKA paboTa B MaJIbIX
JlaboparopHnas padota Nel6 «Omnpenenenue rpynmnax c
Kod(duUIIMeHTa MOJIEe3HOr0 JeHCTBUS 3JIeMEHTaMU
ANEKTPUYECKOTO YAHHUKA) MTOMCKOBOM
JIESITEIbHOCTH
11. | Pa3nen 4.Konebanus 1 BOJHBI JlabopaTopHas
Tema 4.1 Mexanuueckue KoyieOaHusl. paboTa B MaJbIxX
JlaboparopHnas padota Nel8 «M3yuenue rpynmnax ¢
3aBHCHMOCTH Mepro/ia KoueOaHuil HUTSHOTO 3JIeMEHTaMU
MasTHUKA OT JIJTAHBI HUTH MOMCKOBOM
JIeSITENIbHOCTH
12. | Pa3gen 4. Konebanus 1 BOIHBI Ypok 0K2,4,5,6,7
Tema 4.2 Yopyrue BoJHbI KOMOMHHMPOBAHHBIN
Ypoku 42-43 C UCIOJIb30BAaHUEM
VYipyrue BOJIHBI. c
3BYKOBBIE BOJIHBI. WJUTIOCTPATUBHOTO
VYapTpa3ByK U €ro NIpUMEHEHUE. MaTtepuana
U TPYIIIOBOM
paboTHI
13. | Pa3gexn 5.0mnruka Jlexnus ¢ OK 1,59
Tewma 5.11Ipupona ceera NIPUMEHEHUEM
Ypoku 52-53 BHJICO- U
[Ipupoaa cBera. 3aKOHBI OTPAKEHUS U ayJIMOMaTepHuasoB
npenomiieHus ceeta. JInu3el. OnTuyeckue
npubopbI
14. | Pazgen 5.0nTHKa JlabopaTopHas 0K 2,3,6,7
Tema 5.2 BonHOBBIE CBOMCTBA CBETA paboTta B MaJbIxX
JlaboparopHuas padota Ne21 «M3yuyenue rpynmnax c
uHTepdepeHn U TUdPaKIUU CBETa» 3J€MEHTaMU
TIOUCKOBOU
JIeSITeNIbHOCTH
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JIner akryanusanum padoveil mporpaMmbl

Jata
aKTyaJIn3
anuu

PGSYJ'IBT&TI)I aKTyaJIn3alnunu

damumg 1.0, u
MOIITHCH JINIIA,
OTBETCTBEHHOTI'O 3a
aKTyaJu3aIuio
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