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1. MACIMOPT PABOYEW MPOIrPAMMbI YUYEBEHOW ANCUNTMNTNHDI
du3nka

1.1. O6nacTb NPUMeHeHNA NPorpamMmbl

Pabouasi nporpamma y4e6Ho AMCLUNINHBI ABSETCA YaCTbi0 OCHOBHOM NpodeccrnoHab-
HOI 06pa3oBaTe/IbHO NPOrpamMmMbl CpefHero npPogeccnoHabHOro 06pa3oBaHNsA no cre-
UmanbHocTh 23.02.03 TexHn4YecKoe 06¢1yXXnBaHMe U peMOHT aBTOMOBOMIbHOIO TPaHc-
nopta. Paboyas nporpamma paspaboTaHa Ha OCHOBe NporpaMMbl 06LLe06pa3oBaTe/IbHON
Yy4eOHON AncuUMnInHbl «Pr3nka» AN NPoeccnoHabHbIX 06pa3oBaTe/lbHbIX OpraHm3a-
umn (NpumepHoit), (ofobpeHa HayyHo-MeToAMYECKMM COBETOM LieHTpa npodeccrmoHab-
Horo obpasoBaHusa PIrAY «OVIPO» 1 peKoMeHO0BaHbl 411 peasv3alm 0CHOBHOW Mpo-
(heccuoHanbHoM obpazoBaTenibHON Nporpammbl CIMO Ha 6a3e OCHOBHOIO 06LLero 06paso-
BaHWSA C NOJTyYeHWeM CpefHero oouiero obpasosaHus, Npotokon Ne 2 oT 26.03.2015 r.),
y4ye6Horo nnaHa N6rnoy NTM, yTts. npmkasom Ne 154-O/[] ot 31.05.2017.

1.2. MecTo AUCUMNN/INHBI B CTPYKTYpPe OCHOBHOW NpogecCUoHasIbHOM obpa3oBaTesib-
HOW nporpammbl: y4yebHas AUCLMNINHA BXOLMT B COCTaB NPOMUbHBLIX ANCLUMNINH 06-
LLleobpa3oBaTe/IbHOro LmKna.

1.3. Llenn n 3agavun gucumnnviHbl — TpeboBaHUA K pesynbTaTamM OCBOEHUS AUCLM-
NAVHBI:

Cofiep>xaHue nporpammbl «@r3nKa» HanpasneHo Ha AOCTVKEHWE CNeyoLmX Le-
newn:

1. OCBOeHMWe 3HaHWI 0 (hyHAAMEHTa/IbHbIX (IU3MYECKMX 3aKOHAX M MPUHLMNax, ne-
XalMX B OCHOBE COBPEMEHHOW (DM3NYECKOM KapTUHbI MUPa; Hanbosnee BaXKHbIX
OTKPbITUAX B 06/1aCTN (IN3NKM, OKa3aBLUUX OMpefenstoLLee BMSHUE Ha pasBuTme
TEXHUKM N TEXHO/IOTMM; MeTOAax Hay4HOro No3HaHWs NPUpPoAbI;

2. OBNnafleHne YMeHMsIMN NPOBOANTL HABNIOAEHMS, NNaHMPOBATb U BbIMOMHATL 3KC-
MEePUMEHTbI, BbIABUAraTb MMMNOTE3bl U CTPOUTL MOAENN, NMPUMEHSATb MOJTYyYEHHbIE
3HaHUS Mo (hM3MKe ANsi 0OBLACHEHUSA PasHOO0OpasHbIX (PUNYECKUX ABMEHUIA W
CBOWCTB BELLECTB; MPaKTUYECKN UCMOMb30BaTh (DM3NYECKME 3HaHWSA; OLEHMBaTb
[OCTOBEPHOCTb €CTECTBEHHOHAYYHOI MH(OpMaLNK;

3. pas3BuUTKE No3HaBaTe/IbHbIX MHTEPECOB, UHTENNEKTYa/IbHbIX M TBOPYECKMX CMOCO6-
HOCTel B npoLecce NPUOGPETEHNS 3HAHUIA U YMEHWIA N0 (DU3MKe C 1CMO/b30Ba-
HUEM Pa3/IMYHbIX UCTOYHUKOB UH(OPMAaLMN 1 COBPEMEHHbIX MH(OPMALNOHHbIX
TEXHOMOTNA;

4. BOCMUTaHWe YOeXAEeHHOCTM B BO3MOXXHOCTU MO3HAHUS 3aKOHOB MPUPOAbl, UC-
M0/Ib30BaHUS AOCTVKEHWNIA (PIU3UKKM Ha 6/1aro pasBUTUSA YeSI0BEYECKON LMBUIN3A-
LMK; HeO6XO4MMOCTU COTPYLHNYECTBA B NPOLECCE COBMECTHOIO BbIMOJIHEHUSA 3a-
[a4, YBOKNTE/IbHOrO OTHOLLEHUSI K MHEHWIO OMMOHeHTa Npu 06CY)XXAeHWun npo-
61emM ecTeCTBEHHOHAy4YHOro CofepyKaHus; roTOBHOCTM K MOPa/ibHO-3TUYECKOMN
OLIEHKE MCMO/b30BaHNA Hay4HbIX JOCTUXKEHMI, YyBCTBA OTBETCTBEHHOCTH 3a 3a-
LUMTY OKPY>KatoLLLen cpeapl;

5. 1CNonb30BaHME MPUOOPETEHHBIX 3HAHWIA Y YMEHWNIA AN PELLEHUS MPaKTUYECKNX
3a/la4 NOBCEHEBHON XXMN3HKU, 0becneyeHns 6e30MacHOCTU COOCTBEHHOMN YKU3HMU,



paLmoHanbHOro NPMPOAONO0b30BaHNSA 1 OXpaHbl OKPY>KaKOLLLEN Cpeabl Y BO3MOXX-
HOCTb NMPUMEHEHNA 3HAHWIA NPY PeLleHnn 3a[a4, BO3HUKAKOLLMX B MOCNeLyoLLel
MPO(eCCMOHAIbHOW AeATeNIbHOCTY.

OCBOeHMe coaepXKaHusi y4ebHOM AncumMnanHbl «Pusmka» obecneynBaeT JOCTU-

XXEeHWe CTy[eHTamu Crefytowmnx pesyibTaToB:

JINYUHOC T HbIX:

1. YyBCTBO FOPAOCTN M YB&XKEHUSA K UCTOPUMN N AOCTUXEHMSAM OTEYeCTBEHHOM (Pr3nye-
CKOW HayKu; ()M3NYEeCKM rpamMoTHOE NOoBeAeHNE B NPO¢eCCMOHaIbHOM AeATeNbHOCTU
1 6bITY Npu 0bpaLleHnr ¢ npnudopammn 1 ycTPoMNCTBamu;

2. TOTOBHOCTb K MPOAO/IHKEHNIO 06pa30BaHNsA U MOBbILEHNA KBaM(MKaLMK B N36paH-
HOW MPO(eCCNOHANIbHOW AeATeNIbHOCTM M 00BEKTMBHOE OCO3HaHME PONN (hm3nye-
CKUX KOMMNETEHLMIA B 3TOM;

3. YMeHVe UCMo/b30BaTh AOCTUXEHMSI COBPEMEHHOW (DU3NYECKOI HAYKM M (IU3NYECKNX
TEXHO/MOIMIN A1 NOBbILEHNS COOCTBEHHOIO WHTENNEKTYa/IbHOMO PasBUTUS B Bbl-
GpaHHOI NPOoheccnoHabHOM AeATeNbHOCTY;

4. yMeHVe CamMOCTOATE/NbHO L06bIBaTb HOBbIE 418 Ce6 (PU3MUECKME 3HaHWS, UCNONb3YH
[J19 3TOr0 AOCTYMHbIE UCTOYHWUKM MH(OPMaLnK;

5. yMeHVe BbICTpanBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLLUEHUS B KOMaH/E MO PeLleHuto
00L1MX 3aaauy;

6. yMeHWe ynpaBasTb CBOEN Mo3HaBaTe/IbHOW 4eATeIbHOCTHHO, NMPOBOAUTL CaMOOLEHKY
YPOBHS COBCTBEHHOI0 MHTEN/IEKTYa/IbHOrO Pa3BUTUS;

MeTanpegmMme THbIX:

7. NCNONb30BaHNE Pa3/IMYHbIX BULOB MO3HaBaTE/IbHON AeATeNbHOCTU A1 PeLleHns qu-
3MYeCKMX 3afad, MPUMEHEHNE OCHOBHbIX METOA0B MO3HaHMs (HabnoaeHns, onmca-
HUS, U3MEPEHNS, SKCMEPUMEHTA) AN U3YUYeHUsI Pa3/IMYHbIX CTOPOH OKPYXKatoLLeid
[NeNCTBUTENbHOCTU;

8. UCnonb3oBaHMe OCHOBHbIX MHTENEKTYa/IbHbIX OMepaLuii: MoOCTaHOBKY 3afa4u, (op-
MY/IMPOBaHWs TUMNOTe3, aHa/In3a U CUHTE3a, CPaBHEHWS, 0600LLEeHMs, cucTemaTm3a-
LMK, BbISIBNEHWS MPUUYNHHO-CIEACTBEHHBIX CBA3EI, NOMCKA aHa/o0ros, (opMynnpo-
BaHWS BbIBOLOB /11 U3YUYeHWs Pa3/INYHbIX CTOPOH (PU3NYECKMX OOBEKTOB, SAB/IEHWIA
1 MPOLLECCOB, C KOTOPbIMY BO3HMKAET HEOOXOAMMOCTb CTa/IKMBATLCA B NPOdeccuo-
Ha/lbHOI cepe;

9. yMeHVe reHepmpoBaTth Uaen 1 onpeaensTb CPeAcTBa, HE0OX0AMMbIe ANS UX peannsa-
Lnn;

10. yMeHwme 1Cnob30BaTb PasinyHble UCTOUHUKM A1 NONYYEHUS PU3NYECKON MHAOP-
MaLun, OLEHMBATL ee JOCTOBEPHOCTD;

11. yMeHve aHanM3npoBaTh WU NPeACcTaBsTb MHPOPMaLMIO B Pa3NYHbIX BUAAX;

12. ymeHve ny6/IMYHO NpeacTaBnsATb pe3ysnibTaTbl COGCTBEHHOrO MCCNeA0BaHNSA, BECTM
ANCKYCCUM, AOCTYMHO M FapMOHUYHO CoYeTas cofepykaHue 1 opmbl NpeacTaBsie-
MO MHopMaLuu;

npegmMe T HbIX:

13. chopMMpOBaHHOCTb NPEeACTaB/IEHNIA O PO 1 MeCTe (DU3MKM B COBPEMEHHOM Hayu-
HOW KapTUHE MUPa; NOHMMaHWe (IM3NYeCKOM CYLLHOCTW Hab/toaaeMblx BO BeeneH-
HOW ABNEHWIA, posin (PU3NKN B (hOPMUPOBaHNM KPYrosopa 1 (iyHKLUMOHa/IbHOW rpa-
MOTHOCTM YesloBeKa A/151 peLLeHNs NPakTUYecKnx 3agau;



14.

15.
16.
17.
18.

19.

B/1afieHVIe OCHOBOMO/IAaratoLL MMM (IM3NYECKUMU MOHATUAMM, 3aKOHOMEPHOCTAMM, 3a-
KOHaMW 1 TEOPUAMM; YBEPEHHOE UCMO/b30BaHME (PU3NYECKOW TEPMUHOIOTMN N CUM-
BOJINKN;

B/lafleHNEe OCHOBHbIMW METOAAMU Hay4YHOro MO3HaHWUSA, UCMONb3YEMbIMU B (IU3MKE:
HabNAeHNEM, ONUCaHEM, N3MEPEHNEM, SKCNEPUMEHTOM;

yMeHUs 06pabatbiBaThb pe3yibTaTbl M3MEPEHUIA, 06HAPYXXMBaTb 3aBUCUMOCTb MeXAY
(hM3NYECKMMU BENMUYMHAMM, OOBACHATL MOMTYUYEeHHbIe pe3y/nbTaTbl U eNaTb BbIBOAbI;
chopMmMpPOBaHHOCTb YMEHUS peLlaTb n3nyeckme 3agadn;

ChopMMPOBAHHOCTb YMEHUSA NMPUMEHSATb MOTyYeHHbIe 3HaHUSA A4/19 00 bACHEHNS yCro-
BUIA NPOTEKaHNA (DU3MYECKNX ABMIEHNIA B MPUPOLE, NPOECCNOHANIbHON chepe 1 ans
MPUHATUA NPAKTUYECKNX PELUEHNI B MOBCELHEBHOM XXU3HU;

(hOpMMPOBAHHOCTbL COOCTBEHHOI NMO3ULIMM MO OTHOLLUEHUIO K (P13MYecKor MHGopMa-
LMK, Noy4yaemomr 13 pasHbIX UCTOYHMKOB.

B pe3ynbTaTe 0CBOEHUS AUCLMNINHBI 06YYatoLLMIAC AO0HKEH YMETb:

— ONUCbLIBATb N 0OBACHATL PU3NYECKME AB/EHNS, CBOWCTBA ra3oB, XXUAKOCTEN 1 TBEp-
ObIX Ten; 3MeKTPOMAarHUTHYI0 WHAOYKLUMIO, pacnpoCTpaHeHWe 3/1eKTPOMarHUTHbIX
BOJIH; BO/THOBbIE CBOWCTBA CBETA; DOTO3EKT;

— [enaTb BbIBOAbl HA OCHOBE 3KCMEePUMEHTa/IbHbIX AaHHbIX;

— MPUBOANTL NPUMEPbI MPAKTUYECKOro UCMO/b30BaHNA (PU3NYECKUX 3HAHWIA: 3a-
KOHOB MEXaHWKKW, TepMOAUHAMUKU W 3NeKTPOAMHAMUKM, Pas/InyHbIX BWUIOB
3N1EKTPOMArHUTHbIX U3/Ty4YEHWUIA, KBAHTOBOWN (IU3MKM B CO3AaHNN SLEPHON 3HEP-
reTUKn, nasepos;

— MPUMEHATL MOYYEHHbIE 3HAHWNA /11 PeLLeHNs (DM3NYeCKNX 3a4ay;

— - N3MepATb PAL PU3NYECKNX BENTNYMH;

— BOCMPUHUMATb M Ha OCHOBE MOJTYYEeHHbIX 3HaHWI CaMOCTOATE/IbHO OLeHMBATb
NH(opMaLuio, codepxkallytocs B coobLleHnax CMW, HTepHeTe, Hay4YHO-Nnomny-
NAPHbIX CTATbAX;

— 1CMO0/b30BaTb NPUOOPETEHHBIE 3HAHWSA Y YMEHWSA B NPAKTUYECKOW LeATeNbHOCTU
1 NOBCEAHEBHOM XN3HN,

B pe3ynbTaTe 0CBOEHUS ANCLIMMINHBI 06YYatOLLMIACS AO/HKEH 3HATb:

— CMbIC/ MOHATWIA: PU3NYECKOe ABNEHNE, BELLECTBO, B3aUMOAECTBIE, AIeKTPUYe-
CKOe NoJsie, MarHUTHOE NoJe, BOSIHA, (POTOH, aTOM, aTOMHOE SA4pPO0;

— CMbICN (PU3NYECKMX BEIMUYMH: CKOPOCTb, YCKOPEHMe, Macca, Cuna, UMy be, pa-
60Ta, MeXaHUYecKas 3Heprus, BHYTPeHHASA 3Heprus, abcontoTHas TeMneparypa,
CpeAHAs KMHeTMYecKas 3Heprus 4acTul, BeLecTBa, KOMIMYEeCTBO Ten/oThl, afe-
MEHTapPHbIV 3MIEKTPUYECKINIA 3apsa;

— CMbIC/ (JU3MYECKMX 3aKOHOB K/1aCCUYECKON MeXaHUKKN, BCEMUPHOTO TAMOTEHNS,
COXpaHeHns 3Heprun, UMMynbca W 3MeKTPUYECKOro 3apaga, TepMOANHAMUKMN,
3/1IEKTPOMArHUTHON UHAYKUNW, (hOTOIPPEKTA;

— BKNaf, POCCUACKMX 1 3apYBEXHbIX YYeHbIX, 0Ka3aBLLUMX HanbosIbLLee BNSAHME Ha
pasBuTme PU3NKMK.



1.4. KOo/inyecTBO YacoB Ha OCBOEHME NPOrpaMmmbl yY4ebHOM ANCUMMIVHDI:
MaKCUMa/lbHOIN y4ebHOI Harpy3ku obyudatolerocs 181yac, B TOM YuChe:
06s13aTeNIbHOM ayAMTOPHOIN y4ebHOI Harpy3ku obyyatoLlerocs - 120 4acos;
camocCTosATe/IbHOM paboTbl 06y4atoLlerocs - 60 4acos.

2. CTPYKTYPA 1 COAEPXXAHWE YUYEBHOW ANCUMIMIVHBI
2.1. O6BEM YyuebHOM ancumnanHbl 1 BUAbl y4e6HOWN paboThbl

Bug yue6Ho paboThbl O6bem
4yacoB

MaKcumasibHasi ydebHasi Harpyska (Bcero) 181
Obs3aTeNbHada ayaMTopHasa y4ebHasa Harpyska (BCero) 121
B TOM YuC/Ie:

nabopaTopHble 3aHATUNA 23

KOHTPO/IbHbIE PaboThl 4
CamocTodarenibHasa paboTa o6y4yatoLerocs (Bcero): 60
B TOM YuMC/ie: peLleHme 3a4a4, OTBETbl Ha BOMPOChI, OTYeTbI M0 nabopaTop-
HbIM paboTam, paboTa C AONOHNUTENLHON NMTepaTypoi 1 NOUCK MaTepma-
NoB B VIHTepHeTe, NOAroToBKa CO0OLLEHWIA, pedepaToB, NOAroTOBKA K 3K-
3aMeHy
[MpomexyToyHasa aTTecTauns B (popme sK3ameHa

2.2. TemaTnyecku nnaH

Copfep>kaHue 0byyeHus KonnyecTso ya-
COB

BeeneHune 2
1. MexaHuka 24
2. OCHOBbI MOJIEKY/ISIPHON (PU3NKIN 1 TEPMOANHAMUKN 20
3. INeKTpoaNHaMUKa 31
4. KonebaHns 1 BOMHbI 16
5. OnTnka 12
6. DNeMeHTbI KBAHTOBOW (PU3NKK 10
7. ABosnoums BeeneHHOM 6
Bcero: 121
BHeayaMTopHasa caMmocTosTe/IbHas paboTa: 60
NToro: 181




2.2. KaneHjapHo-TeMaTUYeCcKui NaaH 1 cofepykaHne y4ebHom gucumnivHbl «Pusnka»

HavnmeHoBaHuWe CogepyaHue yyebHOro MaTepmana, nabopaTopHble paboThbl, CAMOCTOATe/IbHAA paboTa 06yyaroLLmnxcs O6bem Ypo-
pasfenoB 1 Tem Tema ypoka CopepxaHue yyebHoro Mateprana yacoB BeHb
ycBOe-
HUA
1 kypc, 1 cemecTp 76
BeefeHune 1. BeefieHue. ®Pu3mka HayKa o dusmka - PyHAamMeHTaNbHas HayKa 0 Npupoge. ECTeCTBeHHOHayYHbI MeTO/ NO3HaHMA, ero Bo3- 1 1
npupoge. MOXXHOCTW W rpaHuLbl NPUMEHUMOCTIN. MogenmpoBaHve (hU3NYECKNX SBIEHNIA 1 NPOLLECCOB. JKC-
MepPUMEHT 1 Teopus. Ponb 3KCNepUMEHTa 1 TEOPUM B MPOLLECCE MO3HAHWUSA NPUPOSbI.
2. dun3mnKa B NO3HaHMN BELLECTBa, | Pusnyeckass BennymHa. MorpeiHoCT N3MepPeHNin. PursnYeckre 3aKoHbl U UX rPaHuLLbl NPUMEHN- 1 1
Mo/if MPOCTPAHCTBA Y BPEMEHM MOCTW. OCHOBHbIe 3/IeMEHTbI (PU3NYECKON KapTUHbI MUpa. 3HaYeHue U3MKU Npu OCBOEHUW NPO-
theccum crapLmK.
CamocToaTenbHas pabota 0by- | PaboTa co cnpaBoYHOV NMTepaTypoit U OTBETUTL MUCbMEHHO Ha MPeLoXeHHbIE BONPOCHI N0 3TOM 1
yaroumxces Teme.
Pasgen 1.
MexaHunka
Tema 1.1. 3. MexaHunyeckoe asmxkeHune. Cu- | MexaHunyeckoe fumxeHne. OTHOCUTENIBHOCTb MeXaHNYeCcKoro ABvxeHnsa. Cuctemsl otcyeta. MyTb, 1 2
KrHemaTuka. CTeMbl OTCYeTa. TpaekTopus, nepemMeLLeHre. [leMoHCTpaumn: 3aBUCMMOCTb TPAeKTOPUM OT BblGOpa CUCTEMBI OT-
cuyeta. Buabl MEXaHUYECKOT O ABUXKEHNS.
4. CKkopocTb. PaBHoMepHOe npsi- | CkopocTb. CpeAHss, MIHOBEHHas, OTHOCUTE/bHAs CKOPOCTb. PaBHOMEPHOE NPSIMO/IMHEHOE ABW- 1 2
MOJIMHEHOE ABVKEHME. YKEHMe.
5. PaBHoMepemMeHHOe NpsMonu- PaBHOMNEpeMeHHOE MPAMOIMHENHOE ABVXKEHNME. Y CKopeHue. MpAMOnMHeliHOe ABUKEHWE C NOCTO- 1 2
HeNHOe [BVXXEHNWE. Y CKOPEHNE. AHHbIM YCKOpeHueM. KpuBonHeiHoOe fBMXeHWe. PaBHOMEPHOE [BMXKEHMWE MO OKPYXXHOCTMU.
6. CBO60AHOE NafeHue. CB060AHOE NageHne. [BmKeHve Tena, 6pOLEHHOr0 Moj YriioM K rOpU30HTY. 1 2
7. I'pathnkn ABMKEHUS. I"padmikn ABMKEHNSA. ["padKn ABMKEHNS. 1 2
8. PelueHwue 3aaau. PellleHve 3a4a4 Ha onpejeneHne CKOPoCTu, NyTun, BPEMEHW, KOOPAWHATLI, YCKOPEHUS 1 2
CamocTonaTeNlbHas paboTa 06y- | BbinosHeHWe rpauyueckmx 3agau. 3
YaloLLMXCA: PelleHve nHAMBYAYaNbHBIX 3a4ay.
PaboTa ¢ JONONHWUTENbHOM U CNPaBOYHON IMTEPATYPOIA.
Tema 1.2. 9. 3aKoHbl HblOTOHa. lMepBbIi 3aK0H HbtoToHa. MpuHLMN oTHOCUTeNbHOCTM [Manunes. Cuna. Macca. Cnocobbl n3mepe- 1 2
3aKOHbI MeXaHWKN HWs Maccbl Ten. B3ammogeiicTeme Ten. MpuHumn cynepnosuuyum cun. BTopoit 3akoH HetoToHa. Oc-
HbloToHa HOBHOW 3aKOH K/1aCCUYECKOM AMHAMUKN. TpeTuid 3akoH HbloToHa. [leMOoHCcTpaumn: 3aBUCMMOCTb
YCKOPEHUs Tena 0T ero Macchl U Cusbl, AeNCTBYIOLW el Ha Teno. CnoXeHue cu. PaBeHCTBO U Npo-
TUBOMOJ/I0XKHOCTb HanpaB/eHNs C AENCTBUS Y MPOTUBOAENCTBIS.
10. 3aKOH BCEMMPHOrO TAroTe- 3aKoH BCeMUpHOro TAroTeHus. "pasuTaunoHHoe nose. Cuna TaxecTu. Bec Tena. YckopeHue CBo- 1 2
HUsA. Cuna TAXeCTW. 60sHoro nafeHns. HesecomocTb. JleMoHCTpaummn: HeBecoMOCTb.
11. Cwnbl B MeXaHUKE Cunbl B MexaHuke. Cuna ynpyroctu. KoapduumeHT xecTKocTh. 3akoH MN'yka. Cuna TpeHus. Cuna 1 2

TPEHUS MOKOS U CKOMbXeHUs. Crna TPpeHUs KadeHus. [leMOHCTpaLmmn: 3aBMCUMOCTb CUbI YTIpy-
rocTu o1 gedpopmauyu. Cusbl TPEHWS.




12. PelueHue 3agad.

PeLleHMe 3aja4 Ha 3aKOHbI HbIOTOHA onpeenieHne CyMMapHO Cunbl, AeiicTByoLLEi Ha Teno. Cro-
KeHWe cuil. PellieHWe 3afiay Ha OnpeseneHne CUbl YpyrocTy U CUMbl TPEHNMS

13- 14. abopaTopHas paboTa.
ViccnenoBaHme ABVKEHNS Tena
nof AencTeMeM NOCTOAHHOM
CUNbI.

VccneaoBaHve ABWXEHUS Tena nog felicTBMEM NOCTOSHHOM CUNbl.

15.1abopaTtopHas paboTta. M3y-
YeHme 0COBEHHOCTER Cusbl Tpe-
HUS (CKONbXXEHWS).

V13yyeHve 0CO6EHHOCTEN CU/bl TPEHUSA (CKOMbXEHUS).

CamocTosaTeNbHas paboTa oby-
YatoLMXCs:

PeLueHWe HAMBUAYANbHBIX 33fa4. 3anofHeHve Tabnnubl No AUHaMUKe.
MoaroToBuUThL co06LLEHMEe NO TeMe: «CU/bl B NPUPoOE».

MogrotoButs foknagbl o Manunnee, HotoTOHE.

MoaroToBka oT4eTa Mo 1abopaTopHoOii paboTe.

Tema 1.3.
3aKOoHbI coXpaHe-
HUS1 B MEXAHUKE

16. mnynbc. 3aKOH COXpaHeHus
MMMY”bCa.

|/|MI'IyI'IbC Te€Nna n NMNynbC CUNbIL. 3aKoH COXpaHeEHNA nMnynbCa N PeakKTUBHOE ABMXXEHME. JemoH-
cTpaynn: PeaKTnBHOe [BVKEHMeE.

17. Pa6oTa cu/ibl. MOLLHOCTb.

Pa6oTa cunbl. Pa6oTa NoTeHUManbHbIX cu. PaboTa 1 MOLLHOCTS.

18. PelueHue 3agay.

PeLUeHVe 3324 Ha UMMY/bC W 3aKOH COXPaHEHMs UMMNYbca. PelleHye 3aa4 Ha pacyeT MexaHuye-
CKOI paBoThbl U MOLLHOCTM.

19. SHeprua. MNoTeHUManbHasa n
KMHeTNYecKas aHeprus.

MexaHunueckas aHeprus. Buapl sHepruu. MoTeHumanbHas aHeprus. KuHeTUYecKas aHeprus. 3akoH
COXPaHEHNSt MeEXaHUYECKOI aHeprumn. JemMoHcTpauun: MNepexof NoTeHUMabHOA 3HEPT UK B KUHE-
TUYECKYH 3HEPrUI0 1 06paTHO.

20. MNMpumeHeHKe 3aKOHOB COXpa-
HEHWS.

3aKOH COXpaHeHUsi MexaHuecKoii sHeprumn. MpuMeHeHMe 3aKOHOB COXPaHeHws. PellieHmne 3aaad Ha
pacyeT KWHETWUYECKOI 11 NOTEHLMaNbHO SHEPTUM U Ha MPYMEHEHNE 3aKOHA COXPaHEHWS IHEPrUN.

21. NabopaTopHas paboTa.
M3y4yeHmne 3aKoHa CoXpaHeHus
nMnynsca

M3yyeHue 3aKOHa COXPaHeHWs UMMy bca

22. NNabopaTtopHasi paboTta. Co-
XPaHEeHVEe MeXaHU4YeCKOon aHep-
rUn NpU ABVKEHWN Tena.

CoxpaHeH1e MeXaHUYECKO 3HEPT M NPy ABMXKEHUM Tena Nnog, AeVCTBMEM CUJIbI TSKECTM 1 yrpy-
rocTu

23. NabopaTtopHas paboTa.
CpaBHeHvie paboTbl CUfbI C U3Me-
HEHMEM KUHETUYECKOW 3Heprum
Tena.

CpaBHeHme pa6OTbI CWU/bl C MI3MEHEHWEM KUHETUYECKON JHEprun Tena.

24. NabopaTtopHas paboTa.
13y4eHune 3aKOHOB COXPaHeHUs

|/|3y‘-IeHI/Ie 3adKOHOB COXpaHEHMA Ha NpUMEpPE yaapa wapoB n 6anIMCTNYECKOr0 MasiTHUKA.

25. MNoBTOpeHwue 1 0606LLeHNe
maTepuana pasgena «MexaHuka»

MoBTOpeHe 1 0606LLEHNE MaTepUana no Teme «MexaHuKa». MoAroTosKa K KOHTPONLHO paboTe

26. KoHTponbHasa paboTa no
pasgeny «MexaHuKa»

BbINOMHUTL KOHTPO/IbHYH paGoTy Mo Teme «MeXaHuKa»

CamocTosaTeNbHas paboTa oby-
YaroLMXCs:

PellieHMe 3afja4 Ha 3aKOHbI COXPaHEHNS.
MoAroToBka OTYETOB N0 TAbOPATOPHLIM paboTam.




MoaroToBKa coobLIeHUiA Ha TeMbl: MpUMeHeHMEe MMMYNbCa. PeakTUBHOE ABVXKEHME. cnonb3osa-
HWe 3aKOHa COXpaHeHWst UMMYy/bca B TexHUKe. K.9. LIMONKOBCKMIA. 3aKOHbI COXPaHEHUS SHEPTN B

npupoge.

Pa3gen 4.1
KonebaHusa n
BOJTHbI

Tema 4.1. Mexa-
HU4Yeckune Koneba-

27. MexaHn4yeckune KonebaHusl.
AMNANTYAa, Nep1og, YacToTa Ko-

Kone6aTenbHoe fBMKeHMe. MexaHnueckne kKoneGaHus. CBOGOAHbIE W BbIHYXEHHbIE MexaHWye-
CKue KonebaHus. CBOBOAHbIE 3aTyXatoLime MexaHU4Yeckne KonebaHus. OCHOBHbIE XapaKTepUCTUKM

HWS 1 BOMHBbI. nebaHwnii. KonebaHuin. AMNAMTYaa, Nepuog, 4actoTa, hasa KonebaHuii. FapMoHmyeckune KonebaHms. JInHei-
3BYK. Hble MeXaHNYeCKne KonebaTesbHble CUCTEMbI. MpeBpaLleHne 3HepPrm Npn KonebateibHOM fBUKe-
HUK. leMoHcTpaunn: CBO60AHbIE W BbIHY)XXAEHHbIE MEXaHWYECKIME KoNebaHNs. Pe3oHaHc.
28. MexaHN4ecKue BOSHbI. Ynpyrve BosHbl. MexaHnyeckue BofHbI. MonepeyHble 1 MPOAO/IbHbIE BO/HLI. CBOCTBA MeXaHNYe-
[nunHa BonHbI. CKMX BOMH. OCHOBHbIE XapaKTePUCTUKM BOJHbI. [iMHa BONHbI. CKOPOCTb BO/HbI. Y paBHEHMe Mioc-
KOi1 6eryuieit BonHbl. VIHTepdepeHums BoH. MNoHATUE 0 gndpakumm BoaH. JeMoHcTpaumn: Obpa-
30BaHVe 1 pacnpoCcTpaHeHe yNpyrux BOJH.
29. PellieHue 3afau. PeLueHve 3aja4y Ha onpefeneHne aMnanTyabl, 4acToTbl M Nepuoga KonebaHuii, CKOpoCTW U AINHBI
BOJIHb!
30. 3ByKOBbIE BOJHbI. Y /bTpa- 3BYKOBbIe BO/HbI. CKOPOCTb 3BYKa B pa3/IMyHoi cpege. MpoMKoCTb 3ByKa. BbicoTa ToHa. Y bTpa-
3BYK 3BYK, CBOMCTBA W €ro NPUMEHEHWE B TEXHWKE U MeguLmMHe. JeMoHcTpaumn: YactoTta konebaHwii n
BbICOTA TOHA 3BYKA.
31. NabopaTopHas paboTa. 3a- | V3yyeHne 3aBMCUMOCTW nepuofa KonebaHWin HUTAHOMO (MW NPY>KUHHOFO) MasTHWKa OT A/NHbI
BMCMMOCTb Nepuoga KonedaHui HUTK (MK MacChbl rpys3a).
MasTHUKa OT ANVHbI HUTU UK
Macchbl rpysa
CamocToaTenbHasa paboTta 0by- | PelueHne NHAMBUAYaIbHBIX 3a4aY.
yaroLmxcs MogroToBka oTYeTa Mo abopaTopHoii paboTe. 3anmcaTb CBOCTBA BOSIH. 3apuCcOBaTh MPOAO/IbHYHO
1 NOMEPEYHYHO BOJIHBI.
Pa6oTa ¢ VIHTepHeT-pecypcaMm 1 JOMNOTHUTE/bHOM NnTepaTypoii. MogroToBMTL COOBLLEHME Ha
Tembl: LLIym 1 ero geiicTBue Ha XMBOI opraHnam. MysblKa/lbHble 3BYKU. Y IbTPasByK U €ro CBOIA-
cTBa. [prMeHeHMe ynbTpasByKa B MeAULMHE. Cnob30BaHme yibTpasByKa B TEXHUKE.
Pasgen 2.

OCHOBbI MOJIEKY-
NAPHON (HN3NKKN 1

TePMOAMHAMUKMN.
Tema 2.1. 32. OcHoBHble nonoXeHns MKT. | NcToprs aTOMUCTUYECKUX YYeHWA. OCHOBHbIE NMOMOXEHWS MONEKYNAPHO-KUHETUYECKON Teopum
OcHoBbl MKT. BpoyHOBCKOE ABUXKeHUe (panee — MKT). Macca 1 pasmepbl MOIEKY/ M aTOMOB. TeNI0BOe ABMXEHNE. BpOYyHOBCKOe ABMXKe-

VaeanbHblii ras.

Hue. Ouddy3ns. Cunbl U 3HEPTUS MEXMOJIEKYNSPHOTO B3aMMOAECTBUSA. JeMoHCTpaummn: [euxe-
HMe 6POYHOBCKMNX YacTul,. Ounddysns.

1 3pech 1 fanee Hymepaums pasaenioB NporpamMmbl NpYBeEHa B COOTBETCTBUM C Tabn. 2.2.




33. ArperaTtHoe coCTOsiHVE BelLle-
cTBa Ha ocHoee MKT. Naeanb-
HbIiA ras.

CTpoeHue razoobpasHbIX, XXUAKUX U TBEPAbIX Ten. CKOPOCTU ABVXKEHWUS MOMEKYN U NX U3MEPEHNE.
O6bACHEHME arperaTHbIX COCTOSAHUIA BELLLECTBA HA OCHOBE aTOMHO-MOEKYNAPHbLIX NPeACTaBEHWIA.
VpeanbHbIil ras. Mogenb ngeansHoro rasa. Makpockonmyeckme napameTpbl MAeabHOrO rasa;
06beM, JaBneHVe U TeMNepaTypa.

34. Tennosoe ABuxeHune. Temne-
patypa.

Tennosoe ABVKeHWe. Temnepatypa u ee usmepeHue. TepmoguHamMnYyecKkas LKana TeMneparypsbl.
ABCONMIOTHbLIN HYNb TemnepaTypbl. AGCONKOTHasA TeMmnepaTypa Kak Mepa cpefHeli KNHETUYECKO
3Heprum vacTuy,. Ceasb WKan Llenscmsd n KenbBuHa.

35. OcHOBHOEe ypaBHeHVe MKT
naeanbHOro rasa.

[JasneHve rasa. OCHOBHOE ypaBHEHWE MONEKYNAPHO-KUHETMYECKO Teopum ra3os. CBs3b MeXay
[laBNEeHNEM 1 CPeAHE KMHETUYECKON 3Heprmeii MoeKyn rasa. PelleHve 3agay Ha onpegeneHme
TeMMepaTypsbl, JABNEHUS, KUHETUYECKOI SHEPrim

36. YpaBHeHne MeHpeneeBa-
KnanelipoHa.

YpaBHEHVE COCTOSHUS Maea/IbHOTO rasa (ypaBHeHue MeHgeneesa-KnaneiipoHa). MonsipHas raso-
Bas MOCTOsIHHas

37. Ma30Bble 3aKOHbI

M3onpoueccsl. Ma30Bble 3aKOHbI. [leMOHCTpaLMm: I3MeHeHVe aBNeHUs rasa C USMEHEHWEM TEM-
repaTtypbl Npy NOCTOSIHHOM 06beme. 130TepMUYeCKiiA 1 M306apHbI MPOLIECCHI.

38. PeweHve 3agay no teme: Oc-
HoBbl MKT. MeanbHblli ras.

PeweHwe 3agay no Teme: OcHoBbl MKT. MgeanbHblii ras. PelleHne 3aaa4 Ha OCHOBHbIE YPaBHEHUS.

CamocTtoaTenbHasa paboTa oby-
YatoLLMXCA:

VicTopus aTOMUCTUYECKMX YUeHniA. OnmcaTb CBOWCTBA BELLECTB C TOUKM 3peHns MKT.
3anonHuTL Tabnmuy No MakpOCKOMMYeCcKUM napameTpam. PelleHune 3agay no Teme «MgeanbHblil
ras»

Tema 2.2. 39. BHyTpeHHss aHeprus. Pabota | BHYTpeHHss aHeprus cnucteMbl. OCHOBHbIE NOHATUS U ONpeaeneHns. BHYTpeHH:S aHeprus naeasb-
OcHoBbI rasa. Konnyectso TensioTol. Horo rasa. [ga cnoco6a n3mMeHeHUs BHYTPeHHeW aHeprun. PaboTa 1 TennoTa kak (popMbl nepesayun
TEPMOANHAMUKMN 3Hepruwn. PaboTa rasa. KonmuecTso TennoTbl. TeNI0EMKOCTb. Y jeNbHas TeN0eMKOCTb. Y paBHe-
HWe TennoBoro banaHca.
40. MepBbIii 3aKOH TEPMOANHA- MepBoe Hayano TepMoAMHAMUKNA. MepBbIi 3aKOH TepMOANHaMUKIA. MprMeHeHKe 1 3aK0Ha K pas-
MUKW, PellieHmne 3aaay. NNYHBIM Npoueccam. AgnabaTHblin npouecc. JeMoHCTpaumn: VI3MeHeHne BHYTPEHHER SHeprm
TeN Npy COBEPLLEHNM paboThl.
41. Tennosble gBUratenu. Tennosble apuratenn. Ycrpoicteo u KMJ tennosoro gauratens. MpuHUMn AeiACTBMS TENI0BOI Ma-
OxpaHa npupogsl. LUMHBI. X0/I0AWbHbIE MalUMHbI. TenoBble ABUTaTENN U OXpaHa OKpYXKatoLLei cpefpl. JeMoHCTpa-
uun: Mogenm TenoBbIX ABUraTeneil.
42. HeobpaTMMOCTb TEMNOBbIX BTopoe Hauyao TepMoguHaMuUKK. HeobpaTMmMocTb TENIOBbIX NMPOLECCOB. BTOPOii 3aKoH TepMoay-
NpOoLeCcCoB. HaMuKW. PelieHue 3aa4y Ha 1 3akoH TepmoauHamuky n KA tennosoro gsuratens
CamocToaTeNnbHasa pabota 06y- | PelleHune MHAMBUAYaNbHBIX 3a4ay.
YaloLLMXCA: PeLueHwve 3aa4 Ha BHYTPEHHIOK 3HEPTUIO, KOMIMYECTBO TENJIOThI.
OnucaTb YCTPOWCTBO TENIOBOFO ABUraTens.
MoaroToBUTL COOOLLIEHNE, MPe3eHTaLMI0 Ha TeMbl: TensoBble ABUraTeNn: nonb3a u Bpes. Tenno-
Bble [ABMraTesin N 0XpaHa oKpyxatoLleli cpefbl. VicTopus passutus Tennosbix gsurateneii. Mapo-
Bble ABMratenin. Buapl TennoBbIX ABUraTeNeil.
Tema 2.3. 43. CTpoeHue xuakoctu. Mo- Mogenb CTPOeHMS XNAKOCTU. XapaKTepucTKa XMUAKOTO COCTOAHMA BellecTBa. MoBEepXHOCTHBIN
CsoiicTBa BEPXHOCTHOE HATSXKEHWE U CMa- | CMIOM XXMAKOCTN. DHEPrus NoBepXHOCTHOTO ¢10s. MoBEPXHOCTHOE HaTsHkeHWe. CmadmsaHue. Ko-
XMAKOCTEN ymBaHue. 3PULMEHT NOBEPXHOCTHOIO HATSXXEHWS. FBMEHNS HA FPaHuLe XMUAKOCTY ¢ TBepabiM Tenom. Ka-

NUNNAPHBbIE ABNTEHNA.




,ﬂ,eMOHCTpaLI,I/II/IZ ABNeHNA NOBEPXHOCTHOI0 HaTAXEHNA N CMadBaHWA.

Tema 2.4. 44, HacblweHHbI nap. Bnax- VicnapeHuve n KoHAeHcaums. HacbIWweHHbI Nap 1 HeHACbILLEeHHBbIA nap. HacbILWeHHbIA nap 1 ero 1
CsoiicTBa NapoB | HOCTb BO3AyXa cBoiicTBa. MapumanbHoe aaBneHue. Touka pocbl. ABCOMOTHAA U OTHOCUTE/IbHAs BNaYKHOCTb BO3-
nyxa. Kunenue. 3aBUCMOCTb TeMNepaTypbl KUMEHWSA OT faBneHns. MNeperpeTolil nap 1 ero uc-
Mo/ib30BaHNE B TEXHUKE.
JemoHcTpaunn: KuneHune Bogpbl Npy NOHUXEHHOM [aBNeHUN.
45. NabopaTtopHas paboTta. V13- | 3mepeHve NOBEPXHOCTHOIO HATSXEHNS XULKOCTM 1
MepeHue NoBepXHOCTHOrO HaTs-
YXEHUA XNAKOCTU
46. labopaTtopHas paboTta. M3- | 3mepeHve BNaxXHOCTM BO3ayxa. JeMOHCTpaummn: MNeuxpomMeTp u rnurpomeTp. 1
MepeHUe BNIAXXHOCTU BO3AyXa.
CamocToaTenbHas pabota o6y- | Onucatb CBOICTBA 1 0COBEHHOCTM BOAbI.
YaloLLMXCA: MogroToBka oT4eTa Mo abopaTopHoOii paboTe.
OnpefenuTb BNAXKHOCTb BO3AyXa AOMa.
MofroToBUTL COOOLLIEHNSA Ha TeMbI: [TOBEPXHOCTHOE HATSXXEHWE B NMPUpoAe. 3HaUYeHUe BaXHOCTH
[Ns YesioBeKa. HABNeHWe KanunisapHoCTY B NPUpoe.
Tema 2.5. 47. CTpoeHue TBepabIX Tef. Teeppble Tena. XapakTepucTrKa TBEPLOro COCTOSHUA BellecTBa. Kpuctanimueckne n amopiHble 1
TeepAble Tena. Tena. TensioBoe pacLUMpeHne TBEPAbIX TEN W XUAKocTei. MnasneHne n Kpuctanamsaums. JemoH-
cTpauun: Kpuctannbl, aMOp@Hble BELLECTBA, XXMUAKOKPUCTANINYECKME TeNa.
MexaHunyeckune CBONCTBa TBEPAbIX TeN. Mogenb CTpoeHWs TBepAbIX Ten. MexaHU4ecKre CBONCTBa
TBEPAbIX Te/l. YNpyrue CBOCTBa TBePAbIX Te/l. 3aKOH 'yKa
48. JTabopaTopHas paboTa. HabnogeHve npouecca kpuctanausaumm (PocT KpUCTanioB Conu 13 pacteopa) 1
HabnogeHve npouecca kpuctan-
nnsauum
49. TabopaTopHas paboTa. M3yyeHue feopmaLmn pacTsHKeHMS. 1
M3yueHve fedopmaLim pacTsxe-
HUS.
50. NabopaTtopHas paboTa. VI3yyeHue TENIOBOr0 pacLLUMpeHuUs TBepabix Tesl. V3yyeHne ocobeHHOCTER TeNI0BOMO pacLuMpeHms 1
M3yuyeHve TensoBoro paclumpe- BOJbI.
HUS TBEPAbIX TeN; BOAbI.
51. KoHTponbHasa paboTa no KoHTponbHas paboTa no pasaeny «OCHOBbI MONEKYNSAPHOM PU3NKN 1 TEPMOAVHAMUKI» 1
pasgeny «OCHOBbI MONEKYNAP-
HOW (PM3NKKN U TEPMOSMHAMUKN»
CamocToaTenbHaa pabota 06y- | 3anonHWTb TabauLy N0 MeEXaHUYECKMM CBOMCTBaM TBEpAbIX Ten.
YaloLLMXCA: OnucaTb CXOLACTBO U PasnMyumne KpUCTanios v aMopHbIX Tef.
BbIpacTuUTb KpUCTaN1 COMN UM MEeHOMO Kyrnopoca.
CpaBHUTL CBOKCTBA BOAbI U NbJa.
1 Kypc 2 cemecTp 105




Pasgen 3.

OneKTpoMHa-
MUKa
Tema 3.1. 52. nekTpuyeckunii 3apag,. 3akoH | B3auMogencTaue 3apsKeHHbIX Te. DNEKTpUYeckme 3apagpl. 3aKOH COXpaHeHUs 3M1EKTPUYECKOro
AnekTpuyeckoe COXpaHeHus 3apsga. 3akoH Ky- 3apaga. 3akoH KynoHa. JemoHCTpauun: B3ammopaeinctamne 3apsyXeHHbIX Ten. PelleHme 3agay Ha
none. JIOHa. 3aKoH KynoHa.
53. dnekTpuyeckoe none. Hanps- | nekTpMYecKoe nosne. HanpsXeHHOCTb 31eKTpUYecKoro noss. Cunosble MMHUA. MpuHLMN cynep-
YKEHHOCTb 1 NOTEHLMaN 3NEKTPU- | MO3MLMKM Noneit. PaboTa cun aNeKTpoCTaTMYeckoro nons. MoTeHuman aneKTpuyeckoro nons. Pas-
YeCcKOro nons. HOCTb MOTEHLMANOB. SKBUMOTEHLMANIbHBIE NOBEPXHOCTUN. CBA3b MEXAY HANPSXKEHHOCTLIO U pasHo-
CTbIO NOTEHLMAMNOB 3/IEKTPUYECKOr0 Nos.
54. AnaneKTpUKX 1 NPOBOAHUKN | TTPOBOAHMKMN U AN3NEKTPUKY B 3N1IEKTPUUECKOM Mone. Monapusaums ouanekKTpukos. JemoHCcTpa-
B 9/1EKTPUYECKOM Mofie. PewleHne | uun: NPOBOAHUKN B 3N1EKTPUYECKOM MNoJie. [N3NeKTPUKM B 3NEKTPUYECKOM MOJIe.
3a/iay Mo 3/1eKTPoCTaTnKe PelleHue 3aa4 No anekTpocTaTrke PelleHue 3aa4 Ha onpejeneHne HanpsXeHHOCTW U NOTeHUK-
ana
55. OnekTpoeMKoCTb. KoHAeHCa- | IneKTpoeMKocTb. KOHAeHCaTopbl. 3MeKTPOEMKOCTb YeIMHEHHOro NPOBOAHMKA WM KOHAEHcaTopa.
Top. PeLueHue 3agau CoefivHeHWe KOHAEHCATOPOB B 6aTapetn. Heprus 3apsHKEHHOro KOHAeHcaTopa. SHePrus anekTpu-
YecKoro nons. PelleHue 3a1a4 Ha onpesenieHre 3eKTPOEMKOCTU 1 3HEPrM KOHAeHcaTopa. JemMoH-
cTpauunmn: KoHgeHcaTopsbl.
CamocTonaTeNbHas paboTa 06y- | OnucaTb YCTPONCTBO KPYTWUAbHBIX BECOB. Onucath YCTPOMCTBO U NPUHLMN paboTbl Kcepokca. 3a-
YaloLLMXCA: pvcoBaTb CUMNOBbLIE NNHUW. VIHAMBUAYANbHBIE 33[aHNSA MO NPOBOAHWUKAM W N3MEKTPUKAM.
PeLueHwve 3aaa4 Mo Teme «3NeKTPUYECKOE NONe».
MoarotoBuTh COOB6LLEHMNE UK pedepaTbl Ha TeMbI: XKM3Hb 1 HayyHble nccnegosaHus LWapns Orto-
cteH KynoHa. JleligeHcKas 6aHKa. VIcTopus co3aaHns KoHaeHcaTopa.
Tema 3.2. 56. DNEKTPUYECKMNIA TOK W €ro Xa- | DNeKTPUYECKUii TOK. Y CnoBus, He0bxoauMble 415 BOSHUKHOBEHWS U MOALEPXKAHUSA NEKTpuYe-
3aKOHbI NOCTOAH- | PaKTEPUCTUKM CKOrO CyLLeCcTBOBaHNA ToKa. Cuna ToKa, MN0THOCTb TOKA, HaNPsHKEHWE, 3EKTPUYECKOE COMPOTUB-
HOro TokKa NeHue.

57. ConpoTuBneHvie NPoOBOAHMKA
¥ BUAbI COEAVHEHWIA NPOBOLHN-
KOB

3aBMCUMOCTb INIEKTPNYECKOI 0 CONpPOTMBEHUA OT MaTepuana, A/IMHbI U NiolWaan nonepeyHoro ce-
YEHNA NPOBOAHMKa. 3aBMCUMOCTb INIEKTPNYECKOI 0 CONpPOTUB/IEHNA NMPOBOAHNKOB OT TEMIMEPATYPbI.
CoeanHeHns NpoBOAHNKOB. Pacuet COI'IpOTI/IBﬂGHI/IVI INIEKTPUHECKNX Ll,el'lel7|.

58. PelueHue 3aa4 Ha pacueT co-
MPOTMB/IEHNA 1 CU/bI TOKA W
BWAbl COEAMHEHUI NPOBOAHVKOB

PelueHve 3aga4 Ha pacyeT CoONpoTUBAEHNA N CUJbI TOKA. PelueHve 3afa4 Ha BUAbI COE,EI,I/IHEHI/IVI
NpPoOBOAHNKOB

59. NcTouHmk Toka. 3A4C ucrou-
HMKa

VICTOYHMK TOKa. DNEKTPOABMXKYLLAS Cua UCTOYHMKA ToKa. CoeauHeHMe UCTOUHMKOB 3M1IEKTpUYe-
CKOI 3Hepruu B 6aTapeto.

60. 3akoHbl Oma.

3akoH Oma ans yyacTka uenu. 3akoH Oma ans yyacTtka uenv 6e3 3C. 3akoHbl OMa A5t MOSHOM
Lenu. M3amepeHre cuibl TOKA U HaMpsHKEHUS.

61. TennoBoe AelicTBME 3NEKTPU-
YecKoro Toka. MoLHOCTb TOKa.

Tennosoe [eiiCTBME 3MEKTPUUECKOr0 TOKa. 3akoH [pxkoyns — JleHua. Pa6oTa 1 MOLLHOCTb 3/1eKTpU-
YecKoro Toka. [leMoHcTpaummn: TennoBoe AeincTBr1E 3NEKTPUUECKOr0 TOKa. PellieHne 3aaay Ha 3a-
KOHbI TOKa




62. NabopaTopHas paboTa.
M3yyeHune 3akoHa Oma a5
yyacTka Lenm

M3yueHue 3akoHa OMa [/ yuacTKa Lienu, nocefoBaTeNlbHOro 1 Napaiie/lsHOro CoeaMHEHNs Npo-
BO/JHMKOB.

63. JlabopaTopHas paboTa.
M3yyeHune 3akoHa Oma anis nosn-
HOW Lenm

M3yueHue 3akoHa OMa 15 NOJHOW Lenu

64. labopaTopHas paboTa.
Onpegenexve 34C 1 BHYTpeH-
HEro ConpoOTMBAEHWA UCTOUYHMKA
TOKa

OnpegeneHve S4C 1 BHYTPEHHErO CONPOTUBNEHMSI UCTOUYHUKA TOKa (HanpsiXXeHms)

65. JlabopaTopHas paboTa.
Onpegenexve KI anektpuye-
CKOT0 YaiHUKa.

OnpegaeneHne KoaghULMEHTA NOE3HOTO AENCTBUS 3NEKTPUYECKOTO YaliHUKA.

66. JlabopaTopHas paboTa.
OnpegeneHune TeMnepatypbl
HUTW SlaMIbl HAKa/IMBaHWS.

Orlpe,u,eneHme TemnepaTtypbl HUTU NaMibl HaKaIMBaHUA.

67. O606LLeHME U NOBTOPEHUE
matepuana no pasgeny «3nek-
TPOANHAMUKE»

OG6o6LLeHVe U MOBTOpPeHME yue6HOr0 MaTepuana no 37eKTPoAMHaMuKe. PelleHme 3agad. Mogro-
TOBKA K KOHTPO/LHOM paGoTe 3a | Kypc.

CamocTosaTeNbHas paboTa o6y-
YatoLLMXCS:

OTyeTbl N0 NabopaTopHbIM paboTam

VHAMBYAY&/IbHbIE 3afjaHNA N0 Teme: DNEKTPUYECKNA TOK

PacueT BVJ0B COEAUHEHWIA B 3/IEKTPUYECKMX LiENsX.

MoaroToBUTL JOKNaAbl HA TeMbl: Bennvaiiime oTKpbITUA . OMa; KcnepumenHTbl K. Jxoyns.
XKn3Hb pycckoro yueHoro 9.X. JleHua. 'anbBaHNYECKMiA 3N1IeMEHT BOSbTa. VICTOUHMKM TOKa U KX
NPUMEHEHWE B TEXHUKE.

Tema 3.3. 68. MonynposogHuku. Monynpo- | MonynpoBoAHUKKW. COBCTBEHHAA NPOBOAMMOCTb U NPUMeCHas NPOBOAMMOCTb NOJYNPOBOAHUKOB.
DNeKTPUYECKNA | BOAHWUKOBbIE MPUGOPSI JemoHcTpauuun: CobCcTBEHHAs 1 NPUMECHasS NPOBOAUMOCTL M0JYNPOBOAHUKOB. M0NyNpoBOAHK-
TOK B M0/1ynpo- KOBbI gnog. MonynpoBogHMKOBbIE NpubopsI. [eMoHCcTpauun: MNoaynpoBOAHMKOBGIA ANOA.

BOJHUKaX. TpaH3ucTop.

CamocToaTenbHas pabota o6y- | PaboTa c JOMONHWUTENLHOM M CNIPaBOYHON NUTepaTypoli No Teme: «TE B 06paLleHnm ¢ aneKkTpuye-
YaloLLMXCA: CKVM TOKOM». OnucaTb CTPOEHUE U CBOWCTBA MOMYNPOBOAHWNKOB, BUAbI MPUMECE NOTyNPOBOAHM-
KoB. Oc06eHHOCTM p — N — nepexofa. MNprumeHeHVe NoayNPoOBOAHUKOBLIX NPUG0POB. MoAroToBKa K
MTOrOBOI KOHTPO/IbHO paboTe 3a | Kypc.
Tema 3.4. 69. MarHuTHoe nose. BekTtop MOCTOAHHbIE MarHUTbI Y MarHUTHOE NoJie 3eKTPMYECKOro Toka. OnbIT IpcTeda. B3aumogelictaune

MarnuTtHoe none

MarHUTHOWM UHAYKLMW.

TOKOB. [leMoHCTpaumn: OnbIT ApcTeda. BaaumoaeiicTeme NpoBOAHMKOB C TOKaMU.
BeKTop MarHUTHOM MHAYKLMM NOAsl. MarHUTHBIA NOTOK. MpUHLMI Cynepno3uLyum MarHUTHOIO
nons. Mpasuio 6ypaBumka.

70. Cvna Amnepa.

[eiicTB/e MarHUTHOIO MO/IA Ha NPSAMONMHENHBIA NPOBOAHMK C TOKOM. Cuna 1 3akoH Amnepa. Pa-
60Ta No NepeMeLLEHNI0 NPOBOAHMKA C TOKOM B MarHUTHOM nosie. PelleHue 3aa4y Ha onpeaesneHue
BEKTOPA MarHWTHOM MHAYKUMM 1 NpUMeHeHWe 3aKoHa AMnepa




71. OneKTponsmMepuTe/bHble
npuéopsl. MpuHUMn AeincTBmS
afleKTpoasurarens.

YCTpOICTBO 1 NPUHLMN [E/CTBUS 3NEKTPOUIMEPUTENBHBIX MPUGOPOB JeMOHCTpaLun: dneKTpo-
U3MepuUTeNbHbIE NPUGOPbI.
YCTpOICTBO 1 NPUHLMN [eiicTBMS anekTpogsuraTens. JeMoHCTpauum: dneKTpoaBuraTesb.

72. Cuna JlopeHua

[elicTB/e MarHUTHOIO MOMA Ha ABWXYLLMIACS 3apsg Cuna JlopeHua. OnpedeneHve yaenbHoOro 3a-
psfa. YCKoOpUTenn 3apsixkeHHbIX YacTuL,. JeMoHCTpaummn: OTKNOHEHME 3NeKTPOHHOIO MyyKa Mar-
HUTHbBIM MOJIEM.

73. PelleHue 3afa4y no Teme
«MarHuTHoe nose»

PeLueHme 3a4ay4 no Teme «MarHuTHoe nosne»

CamocTosaTeNibHas paboTa o6y-
YatoLLMXCS:

OnucaTtb CBOMCTBA MarHUTOB M MarHUTHbIX Nosieid. OnpeaennTb HanpaeieHUs BEKTOpa MarHUTHOM
UHAYKUMN. BbINONHWUTL MHAMBUAYANbHbIE 33aHNS.

Pa6oTa CO CrpaBOYHbLIMM MaTepUanamm no UHAYKLUM MarHUTHOTO Nons. MarHUTHOe Mosie B BeLlle-
cTBe (0T/MuMe aua-, napa- 1 heppomarHeTUkoB). OnucaTb NPUHLMUNMATLHOE YCTPOKCTBO 3M1EKTPO-
13MEPUTENBHOIO NPKUGOPA M 3NEKTPOABUTaTENS.

Tema 3.5. 74. DNeKTPOMarH1THas MHAYK- MarHWTHbIA NOTOK. DNeKTpOMarHUTHas UHAYKUmMA. OnbiTol dapages. 3aKOH 3M1eKTPOMarHUTHO
DNeKTpoMarHnT- | ums. VHAYKUUW. [leMOHCTpaumn: SneKTpoMarHuTHas MHAYKUmMaA. OnbiTol Papages.
Has 75. NMpasuno JleHua. Mpasuso JleHua. PeweHue 3a4a4 Ha 3aKoH AMUL.

VHAYKLMA. 76. abopaTopHas paboTa. M3yueHue ABneHMA 3NeKTPOMArHUTHOW MHAYKLUMN.
V3yyeHue ABNeHNs anekTpomar-
HUTHOW MHAYKUMW.
77. Onbitbl MeHpu. CamonHayk- | OnbiTel "eHpu. CamonHAyKUmA. BuxpeBoe anekTpuyeckoe nose. [JeMoHcTpaumn: 3aBUCMMOCTb
L. 34C camMOVHAYKLMM OT CKOPOCTU U3MEHEHMSA CW/bl TOKA U MHAYKTVBHOCTY NPOBOAHMKA.
78. VIHOYKT1BHOCTb. VIHAYKTUBHOCTb KaTyLUKW. DHEPrys MarHWTHOrO Mong.
79. TpaHcthopmaTop. TpaHchopmatop. KoadduumeHT TpaHchopmauun. emoHcTpauum: TpaHchopmarop.
80. Mcnonb3osaHne MU B co- Vcnonb3oBaHne OMW B COBPEMEHHON TEXHUKE.
BPEMEHHOI TEXHUKE.
81. PewueHue 3aga4 no Teme PellleHve 3aa4 Ha onpejeneHne NHAYKTUBHOCTY WU SHEPTUN MarHUTHOIO Nnons. PelleHuve 3a4a4 no
«QNEKTPOMArHUTHas MHAYKUMA» | TeMe «DNEeKTPOMAarHUTHasA HAYKLNS»
82. KoHTposnbHas paboTa no BbINOAHUTL KOHTPO/BHYIO paboTy No pasgeny «9NeKTpojnHaMmKa»
pasfeny «3neKTpognHaMmKar»
CamocToaTenbHas pabota 06y- | PaboTa ¢ JONONHMTENLHON W CIPaBOYHON NnTepaTypoli no Teme. OTYeT Mo abopaTopHoii paboTe.
YaloLMXCS: PeLueHWe HAMBUAYaNbHBIX 33faHWiA. [0AroToBKa K KOHTPO/IbHON paborTe.

MoaroToBUTL COO6LLEHUA, fOKNAAbI UK pedepaTbl Ha TeMbl: OTKpbITMe SMW. MpuHumUn paboThbl
TpaHcthopmatopa. Mcnonb3oBaHne 3MIW B TEXHUKe.
Pasgen 4.
Koneb6aHusa un
BOJIHbI
Tema 4.2, 83. CB060AHbIe 3/eKTpOMarHuT- | CBOOOAHbIE 31eKTPOMarHUTHbIe konebaHnsa. KonebatenbHbili KOHTYp. MNpeBpalleHne aHeprum B
ONeKTPOMarHuT- | Hble KonebaHus. KonebateibHOM KOHTYpe. ®opMyna ToMCOHa. 3aTyxaroLue 3neKTpoMarHuTHble KonebaHus. fe-
Hble MOHCTpauun: CBo604HbIE 3MEKTPOMArHUTHbIE KosebaHus.
Kone6aHms 1 84. PeleHue 3afa4 Ha npuMeHe- | PelleHue 3aa4 Ha popmyny TOMCOHA U 3/1eKTPOMarHUTHble KonebaHus
BOJIHbI HWe hopmybl TOMCOHa




85. BbIHYyXeHHbIe 3/1ieKTpoMar-
HUTHbIE KoNe6aHus. Pe3oHaHC.

BbIHY)X/IEHHbIE 3/IEKTPOMAarH1THbIe KonebaHus. FeHepaTop He3aTyXatoLMX 3MeKTPOMar HUTHbIX
KonebaHuin. Pe3oHaHc.

86. MNepemeHHbIli TOK.

MepemeHHbI TOK. 3akoH OMa A/1s1 3NeKTPUYECKON Lieny NepemMeHHOro Toka. EMKOCTHOe U MHAYK-
TWBHOE CONPOTMB/IEHNE NEPEMEHHOr0 Toka. [eMoHcTpauum: OcumniorpamMmma nepemMeHHOro ToKa.
KoHaeHcaTop B LieNW nepeMeHHoro Toka. KaTyuika MHAYKTUBHOCTM B LIEMW NePeMEHHO0 ToKa

87. PaboTa 1 MOLLHOCTb nepe-
MEHHOr0 TOKa

Pa60Ta 11 MOLLIHOCTb MepPeMEHHOT0 TOKa. PelLlieHue 3aa4 Ha paboTy N MOLLIHOCTb NePeMEHHOr0
TOKa

88. NeHepaTop nNepemMeHHOro
TOKA.

"eHepupoBaHMe NepeMeHHOro ToKa. 'eHepaTopbl TOKa. MprHUMN AeiCTBUA reHepaTopa nepemeH-
HOro Toka. TpaHcthopmaTopbl. TOKM BbICOKOI YacToThl. [leMOHCTpaumn: Pe3oHaHC B nocnefoBsa-
TeNbHO Lienun NepeMeHHOro Toka. PaboTa a/ieKTporeHeparopa.

89. Nepefaya aneKTpo3Heprum
Ha paccTosHMe

MonyueHue, nepefaya, NoTpe6ieHne 1 pacnpeieneHne aneKTpoaHeprn. Mpo6nems! sHeprocGepe-
XKEHWS.

90. NabopaTtopHas paboTta UH-
OYKTUBHOE 1 EMKOCTHOE Conpo-
TVUBNEHUS B LieNW NepeMEHHOro
TOKa

|/|H,Cl,yKTI/IBHO€ 1 EMKOCTHOE COMPOTUB/EHNA B LIENMW NEPEMEHHOI0 TOKa

91. OneKTPOMarHUTHbIE BOJHbI.

DNEeKTPOMArHUTHOE MoJie Kak 0coBbIl Big MaTepUn. DNIEKTPOMArHUTHBIE BOJHBI, X CBOWCTBA.
Bu6patop Mepua. OTKpbIThIA KonebaTenbHbI KOHTYP. CKOpOCTb PacripoCcTpaHeHu s 3ieKTpomar-
HWUTHbIX BOJIH.

92. PelleHuie 3agau.

PelueHve 3aga4 Ha PacyeT nepnoga, 4actoThbl KonebaHWiA, CKOPOCTU M ANVHbI BOJTHbI

93. Paguo- n CBY-Bo/HbI B Cpesa-
cTBax cBA3n. PaguoTenethoHHas
CBA3b.

Paguo - n CBY — BonHbI B cpefcTBax cBA3u. MoHATHE 0 paanocsssn. M3obpeteHne paamo A.C. Mo-
noBbIM. [pUMeHEeHMe 3N1eKTPOMArHUTHLIX BOJH.

JemoHcTpaunn: N3nyyeHne v nprem 3neKTpoMarHUTHbLIX BOSH.

PagunoTtenethoHHas cBa3b. PaguoselyaHme. [JeMoOHCTpaumn: Pagnocessb

CamocTtosaTeNbHas paboTa 06y-
YatoLLMXCS:

BbinucaTb CBOICTBA 3/1EKTPOMArHUTHbIX BOH. OXapaKTepn3oBaTb 0CO6EHHOCTM PaaMoTeNetoH-
HoiA cBA3W. MOAroTOBMTL COOBLLEHME UK pedpepaT Ha Temy: V1306peTeHre paguo.

MoaroToBUTL COO6LLEHME MK pedepaT Ha Temy: MprMeHeHne 1 0cobeHHOCT CBY- n3nyyeHuii.
CoBpeMeHHbIe CPe/CTBA CBSA3M.

Pasgen 5.
OnTunka

Tema 5.1.
Mpupogaa ceeta.

94. CBeT - 3/7IeKTpOMarH1THas
BO/IHa. OTpaxkeHne BOSIH. 3aKOH
OTpPaXXeHUs cBeTa.

Mpupoga ceeTa. CBET - 3/1eKTPOMarHUTHas BosiHa. CKOpOCTb pacrnpocTpaHeHusa cseTa. MpuHuun
lMolireHca. OTpaXkeHMe BOH. 3aKOH OTPaXXeHMs CBeTa. YTON NageHUs 1 yron oTpaxeHus. N3obpa-
YXeHWe B NIOCKOM 3epkasie. 3epKanbHoe 1 Andihy3Hoe oTpaxeHve. [leMoHCTpauun: 3aKoHbl 0Tpa-
XXeHns cBeTa. PellieHue 3aa4 Ha 3aKOH OTPaXKeHUs 1 NOCTPOEHVE B 3epKase.

95. lMpenomneHue ceeta. NonHoe
OTpaXKeHWe cBeTa.

3aKOH NPenoM/IeHMe CBeTa. Yo/ NpenomieHus. MNokasartenb npenomeHus. MonHoe BHyTpeHHee
OTpaXKeHUe cBeTa. [leMOHCTPaLMN: 3aKOHbI NPENOMIEHUs CBeTa. [MOHOE BHYTPEHHEE OTPaXKEHME.
PellieHMe 3a/ja4 Ha 3aKOH NPeNoMIeHUs CBeTa.

96. JINH3bI.

JInH3bl. Bugpbl MH3. OnTuyeckas cuna NMH3bl. DopMyna TOHKOR NnH3bI. MocTpoeHme n3obpaxe-
HWIA B IMH3aX. X0[, OCHOBHbIX Ny4eid Ans NOCTPOeHMA. PeLleHme 3aa4 Ha NOCTPOEHUE B /INH3aX




97. NabopaTtopHas paboTa.
V3yueHue n3obpaxeHms npeave-
TOB B TOHKOW /INH3E.

M3yyeHne U306paXkeHs NPeaMETOB B TOHKOI IMH3E.

98. OnTuYeckne NprbopsbI.

I"na3 onTuyeckas cuctema. OnTuyeckme Npmbopsl. JTyna, MUKPOCKoM, Teneckon. JeMoHcTpaumu:
OnTuyeckre npruoopbI.

CamocTosaTeNbHas paboTa oby-
YatoLLMXCS:

PaboTa CO CMpaBOYHO NUTepaTypoli MO NOKasaTeNnsaM NpPeioMIEHNs Pa3nyHbIX BELLECTB. Pelue-
HVe MHAMBUAYabHbIX 33faHNI (PacUETHbIX 1 TECTOBbIX)
MocTpouTtb N306paXKeHNe B COBMPaIOLLER NMH3e. BbinucaTb NPUMEHEHVE ONTUYECKUX NPUOOPOB.

Tema 5.2. 99. Aiucnepcms ceeTa. Oucnepcns ceeta. OnbIT HetoToHa. CnekTp. Mongpusauns cseta. Nongpusanus nonepeyHbiX BOSH.
BonHoBble CBOIA- Monspunsauns ceeTa. [iBoliHoe nyyenpenomneHue. Monsponsi.
cTBa [JemoHcTpaumn: MNonyyeHune cnekTpa ¢ MOMOLLLIO Npu3mbl. CriekTpockon. Monsapusauus ceeta
cBeTa MoHATMe 0 ronorpagum.

100. NHTepepeHLma cBeTa. VIHTeptepeHUms cBeTa. KOrepeHTHOCTb CBETOBbIX JTyyeil. YC0BMA MakCUMyMa U MUHUMYMa.

OnbIT KOHra. Vcnosb3oBaHue OnbIT FOHra. VIHTepdiepeHUmMs B TOHKMX MeHKax. Monockl paBHOM TonwwHbl. Konbla HeloToHa.

VHTEP(epeHLUN B HayKe U Tex- Vcnonb3oBaHue MHTEPEPEHLMN B HAYKE U TEXHWKeE. [pocBeTieHne onTUKK. JemoHcTpauun: NH-

HUKe TepepeHLms cBeTa.

101. Andpakums ceeta. Augpak- | Andpakums ceeta. Andpakuma Ha LWwenu B napannesbHbix aydax. JemMoHcTpaunn: Audpakuns

LIMOHHAA peLuUeTKa. ceeTa. [MonyyeHve cnekTpa c NOMOLLbH AM(PaKLMOHHOW pelleTKu. AndpakLmoHHas peLueTka.

102. Na6opaTtopHas paboTa. M3yueHve nHTepdepeHLmMn 1 andpakLum ceeta

M3yyeHune nHTepdepeHLmn n aun-

thpakuuu ceeta

103. CnekTp 3NeKTPOMarHuTHbIX | Brabl cnekTpoB. CnekTpbl UcnycKaHMA. CNeKTPbl MOrAoWeHns. JIHevaTbI cnekTp. CnekTpaib-

BOJIH. Bufpl 31EKTPOMArHUTHLIX | HbIlA aHa/I3 1 ero npuMeHeHwe. LLIkana 3neKTpoMarHUTHbIX U3NyyYeHuni. PasninyHble BUAbI 3/eK-

N3MTYHEHWIA. TPOMAarHUTHbIX M3/y4eHWiA, X CBOMCTBA M NPAKTMYECKOE MPUMEHEHME. Y NbTpaduoneToBoe n 1H-
thpakpacHoe n3nyyeHns. PEHTreHOBCKMe nyun. VX npupoaa n cBoiicTBa. [eMoHcTpaumn: JInHen-
yaTble CNEKTPbl Pa3/INYHbIX BELLECTB.

104. NabopaTopHas paboTa. I"pagyvpoBKa CNEKTPOCKONaA 1 OnNpeaeneHune A/MHbI BOMHbI CNEKTPabHbIX SIMHWIA.

I"pagyvpoBKa CrieKTpockona u

onpefeneHue 47MHbI BOJHbI

CMEKTPaIbHbIX JIMHUIA.

105. KoHTponbHasa paboTa no BbINONHUTL KOHTPO/bHYIO paboTy no pasgeny «OnTuka»

pasgeny «OnTuKa»

CamocToaTenbHas pabota 06y- | MoAroToBUTb JOKNaA UK pedepaT Ha TeMbl: caak HbHOTOH 1 OTKPbITWE Anchepcun ceeTa. Bono-

YaroLLmxcs: KOHHaa ONTWKa 1 ee NpuMeHeHve. OTKPbITUE MHPaKpPacHOro nsnyyeHms. CoBpeMeHHas ronorpa-
thms. MpumeHeHMe CNeKTPaIbHOro aHan3a. CnekTpasbHbI aHanM3 B MOE npodeccum.

Pa3gen 6.

ONEMEHTbI KBaH-
TOBOI IM3NKMN.

Tema 6.1.

106. Tennosoe usny4yeHune. do-
TOH.

KBaHTOBas runotesa NnaHka. Heprus keaHTa. @OTOHbI. KopnycKynspHble 1 BOTHOBbLIE CBOWCTBA
thoTOHOB. [lyanv3m cBeTa. PelleHne 3a4a4 Ha CBOIMCTBA (POTOHOB




KBaHTOBasi on-
THKa

107. ®oTO3(hheKT. Y paBHEHNE
thoToadhpekTa.

OnbITbl CToNeToBa. POTOIPNPEKT M €ro 3aKOHbI. BHELHMI (hOTO3NEKTPUYECKMA 3htheKT. BHYTpeH-
HWin hoToathdhekT. PaboTa Bbixoda. KpacHas rpaHmua hoToagdekTa. YpaBHeHUe ditHwTenHa. [e-
MOHCTpauumn: ®oToadekT. MNMpumeHeHne hoToaddekTa. TeXHUUYECKMe YCTPOCTBA, OCHOBaHHbIE
Ha 1cnosnb3oBaHme hoToaddekTa. Tunbl HOTO3NEMEHTOB. PelleHne 3agay no hoTosPdeKTy

CamocTosaTeNbHas paboTa oby-
YatoLLMXCS:

3anucaTb B Tab/ULLY BOSTHOBbLIE 1 KBAHTOBbIE CBOMCTBA CBETA. BbinucaTb CBOCTBA POTOHOB. Pelue-
HVe 3aday Ha CBOWCTBa (hOTOHOB. PelleHne MHAMBMAYANbHBIX 3aaHnii (PacYeTHbLIX U TECTOBbIX)
MoaroToBUTL fOKnag unm pedepat Ha Temy: OnbiTbl A.I'. CToneToBa. Pycckuii yyeHblin A.l'. CTo-
netos. ViccnepoBaHus no (hoTosaddeKTy HemeLKoro nsmnka B. ManbBakca 1 UTanbSHCKOr0 y4eHOro
A. PuBu. NpumeHeHve hoToah(eKTa B TEXHUKE.

Tema 6.2.
dur3nKa aToma.

108. OnbIT Pesepdhopaa. Morno-
LLieHNe 1 UCMYCKaHWe CBeTa.

Pa3BuUTWE B3r/1s40B HA CTPOEHME BelecTBa. CTpoeHue aToma. OnbIThl Peseptopaa. MnaHeTapHast
MOfe/b aToMa. AaepHas Mogenb atoma. MocTynatel Bopa. MornoLeH1e n UcrnyckaHue cBeTa aTo-
mMoM. Mogenb atoma Bogopoaa no H. bopy. 3akoHOMEPHOCTM B aTOMHbIX CMEKTPax BOAOPOJA.

109. Na3ep. Vicnonb3osaHve fa-
3epa

KBaHTOBbIe reHepaTopbl. MpuHLUMN geiicTBrs nasepa. Vcnonb3oBaHve nasepa. JeMOHCTpauun:
M3nyyeHue nasepa (KBAHTOBOTO FeHEPATOpPa).

CamocTtoaTenbHasa paboTa oby-
YatoLLMXCA:

Onwcatb cxemy yCTaHOBKM Pesepdopga. YcTpoiicTBo pybrMHOBOro nasepa. Boinucatb NprMeHeHve
Nasepos

[MoarotoBmnTL Npe3eHTaUMIO Ha Temy: VicTopusa oTKpbITUA nasepos. H.IM. bacos 1 A.M. NMpoxopos -
Hobenesckue naypeatbl

Tema 6.3.
dusmka

aTOMHOIO sfpa.

110. CTpoeHMe aTOMHOTO Aapa.
M30Tonbl. SHEprua paciyense-
HWA Agpa.

CTpoeHue aToMHoro sgpa. Coctas aTOMHOr0 siapa. MPOTOHHO-HENTPOHHAsA Moaenb. M3oTonsbl. Mo-
Ny4YeHne pafmoaKTMBHBIX M30TOMOB U UX MPUMEHEHME. DHeprusa paclienneHuns agpa. Jedekr
MacChbl, 3HEPT s CBA3WN U YCTONUYMBOCTb aTOMHbIX fifep. PelueHune 3a4ay Ha COCTaB AAep PasnyHbIX
3/1IEMEHTOB

111. EcTecTBeHHasA paLM0aKTUB-
HOCTb.

Cnocobbl HabNAEHMS U PErMCTPaLMN 3aPSHKEHHBIX YacTuL. dddekT BaBnnosa — YepeHKoBa.
EcTecTBeHHast pagMoaKTUBHOCTb. 3aKOH pafunoakTMBHOIO pacnaga. Anbda-, 6eTa- U ramma-usnyye-
HUS. JeMoHCcTpaumm: CUETUYMK NOHU3NPYHOLLIMX U3TYUEHWIA.

112. ApepHble peakumm. Pelue-
HuWe 3afay. VIcKyccTBeHHas pa-
[MOaKTUBHOCTb

Fl,u,eprle peakumn. PelueHwve 3agau. MCKyCCTBeHHaFI pPaano0aKTUBHOCTD. [JeneHne TaxenbIx anep.

113. feneHue agep ypaHa. Lien-
Has ffepHas peakums.

Jenexvie sigep ypaHa. LienHas spepHas peakuys. YnpaBnsemas LenHas peakuys.

114. ApepHas aHepreTrka. bno-
NOrNYecKoe felicTBre pagmoak-
TUBHbIX U3YYEHWIA Ha XVBble
OpraHu3Mbl.

AfepHas aHepreTUKa. FaepHbIin peakTop. Vicnonb3oBaHue aHeprum genexHus sgep. ASC. bruonoru-
YeCKOe AeCTBME PaaMoaKTUBHBIX U3MyYeHUIA Ha XXUBble OpraHn3Mbl. SaepHoe opyxue. faepHas
6e30MacHoCTb.

115. SnemeHTapHble YacTuLbI.

AnemeHTapHble YacTuubl. O606LLIEHMe MaTepuana No pasgteny «3NeMeHTbl KBAHTOBOW (DU3NKM»

CamocTosaTenbHas paboTa oby-
YatoLLMXCS:

PaboTa co cnpaBOYHO NUTepaTypoii. Pa3bop cocTtaBa aTOMHbIX saep. [Jonvcatb a4epHble peakumu.
3anucatb CBONCTBA 3N1EMEHTaPHbIX YacTuL,

MoaroToBUTbL fOKnag nnu pedepat Ha TeMy: OTKpbITUE HEMTPOHa. Mapusi n Mbep Kropn. OTKpbI-
TV PagnoakTUBHOCTU. Buapl pagnoakTUBHbIX U3NYHeHNid 1 X CBOMCTBA. YepHOObINbCKas Kata-
cTpodha. AaepHoe opyxune. MUpHbIA aTOM Ha CNyXX6e YenoBeka.




Pasgen 7.
32Bostoyms Bee-
NEHHOW

116. 3hpexT Aonnepa. PacLum-
psatoLLasca BeceneHHas.

AppexT Aonnepa n 0bHapyxeHue «pazdberaHma» ranakTuk. Hawa 3sesfHas cucteMa — FanakTuka.
Apyrve ranaktukn. CTpoeHue 1 NpoucxoxaeHve Manaktuk. Paclumpstowasca BeeneHHas. becko-
HEYHOCTb BceneHHoi.

117. BonbLuUOi B3pbIB. BO3MOX-
Hble cueHapuu ssonoLun Bee-
NEHHOW

BonbLuoit B3pbIB. Mogenb ropsyein BceneHHo. Bo3MOXHbIe CLEHapum 3BooL M1 BeeneHHol. Mo-
HATWE 0 KocMmonorun. emoHcTpauun: CTpoeHue 1 3Bonoums BeeneHHoi

118. 3Bontounsa 1 aHeprua rope-
HWA 3Be34. TepMosgepHbIin CUH-
Tes.

DBONOLMS U 3HEPTUs ropeHuns 38e3f. dHeprus ConHua 1 38e3f. TepMosiAepHbIil CMHTE3. Mpo-
61eMbl TEPMOALEPHON SHEPTETUKM.

119. O6pa3oBaHme NnaHeTapHbIX
CUCTEM.

O6pa3oBaHue NNaHeTapHbIX CUCTEM. JeMOoHCTpauumm: doTorpadum NnaHeT, caenaHHble ¢ KOCMK-
UECKMX 30H/0B

120. ConHeyHasi cuctema

Co/lHeuHas CUCTEMA U €e MPOVCXOXAEHWE. [1NoTe3a NponcXoxaeHNst CoMHeYHOl cucTembl. [e-
MoHcTpaumn: ConHeyHas cucTema (Mogenb). KapTa JlyHbl U niaHeT.

121. MNoBTOpEHUe Kypca PU3MKK.

MoBTopeHWe Kypca hu3nku. MoAroToBKa K 3K3aMeHY.

CamocToaTenbHas pabota o6y- | [MogroToBMTb JOKIaS UK pediepaT Ha TeMy: 3Be3fbl U MX CTpoeHwe. MnaHeTbl CONHEYHOM Cu- 3
YaloLLNXCA: cTembl. Mapag nnaHeT. TepMosLepHbIA cMHTe3. 3emns 1 JlyHa. CaTypH U ero konbla. Camas 607b-
was nnaHeta COMHEYHON CUCTEMDI.
MToro no gucunnanHe: 181




3. YCNOBUA PEAJTIN3ALINN PABOYE MPOrPAMMbI AVNCLMINHbI

3.1. MarepurasibHO-TeXHMYECKOe 0becrneyeHme

Peanunzauusa paboyein nporpaMMbl ANCLUMNINHBI TPEOYET HaNMUUs y4ebHOro KabnHeTa
(hM3NKMN.

O6opyaoBaHue y4ebHOro KabuHeTa:

- NOCafl0YHbIE MeCTa Mo KO/IMYECTBY 00YUarOLLMXCS;

- paboyee MeCTO npenojasaTens;

- KOMMJIEKTbI N1aKaToB 1 Tabnul, no y4yebHon gucumnanHe «Pusnka»;

- IMCKM C 3N1eKTPOHHbIMW 06pa3oBaTe/lbHbIMU pecypcamn (NpeseHTaummn, BUPTyasibHble
nabopaTopHble paboTbl, 3NEKTPOHHbIE YH4EOHMKIM, BUAEOPUIbMbI NO TEMaM);

- 06opynoBaHMe AN nabopaTtopHbIX PaboT.

TexHu4YecKure cpeacTsa 06yyeHus:

- KOMMbIOTEP C JINLEH3UOHHBIM MPOrpaMMHbIM 06ecrneyeHreM;

- My/IbTUMELNANpPoeKTOP.

3.2. HdhopmaLmoHHOe 06ecneyeHme 00yYeHNS.
MepeyeHb yUYebHbIX U3LaHWNI, VIHTEpHET-PecypcoB, A0MO/IHUTEIbHON NNTepaTypbl
OCHOBHbIe UICTOYHUKMU:
- B.A.KacbsiHOB. ®u3uka. 11 kn. — Y4ebHUK. ba3oBblil ypoBeHb. — 5-e n3f., Aopab.
— M. Apoda, 2015. — 272c.
- B.®.Amutpuesa. dusnka. — 16-e n3g., ctep. — YuebHuk. — 2012r.
- E.A.Kauyp. YBnekatenbHas u3nka. AyamosHuuknoneansa.M.[et m3g EneHa.
2012r.
- A ATnHCKMA. dusnka. -4-e nzd, ncnp./M.:®@0OPYM, HNL, MUHDPA-M, 2017
[ononHNTENbHbIE NCTOYHUKN:
- B.A.KacbsHoB. ®u3uka. 10 K. — YU4ebHMK ansa 0bLeobpasoBaTe/ibHbIX YUpexae-
HUI. — 6-e n3f., ctepeoTun. — M. poda, 2004
- B.A.KacbsHOB. ®u3mka. 10 K. — YUuebHMK A/14 06LLe06pa3oBaTe/ibHbIX yUupexkie-
HUI. — 5-e n3g., gopab. — M. poda, 2006 20
- CD-ROM - ¥BnekartenoHasa gusnka. AyanosHumknoneamns/ Coct.E.A.Kauyp —
M.[OeT. n3p.EnenHa, 2012
- O.M.Tapacosa. JTabopaTopHble paboTbl N0 PM3NKeE C BOMPOCaMM 1 3afaHn-
AMU.Yu.nocobume.-2-e nsg.-M.®opym MHPPA-M, 2013 (MpodeccroHansHoe 06-
pasoBaHue)

NHTepHeT pecypchl:

1. AHMaUMK U3MYECKMX NPOLLECCOB. TpexmepHble aHUMaLuMn 1 Bu3yanmsaumm no gpu-
3MKe, COMPOBOXXAAOTCSA TEOPETUYECKMMM 00 BACHEHNAMMN. http://physics.nad.ru/

2. 3patenbckuii fom «epBoe CEHTAOPS». YUebHO-MeToAmMYecKas raseta «Pusmka»
[DneKTpoHHbIN pecypc] http://fiz.1september.ru/

3. Caint "KnaccHas qmaunka" http://class-fizika.narod.ru/ -O6pasosatenbHble pecypcbl CeTu
WNHTEPHET 1151 OCHOBHOIO 06LLEro 1 cpefHero (NoHoro) obLero o6pasoBaHms




4. Buaeoypoku B ceT IHTepHET [3NeKTPOHHBIN pecypc]
http://interneturok.ru/ru/school/physics/10-klass (BMageomatepuanbl N0 MeXaHNKe, Mose-
KyNAPHOW (h13KKe, TEPMOAUHAMUKE W 3/1EKTPOAMHAMUKE)

5. CTaHfapT (hm3myecKoro 06pasoBaHns B cpefHeit Wwkose. O630p LWKOMbHbIX NPO-
rpaMm 1 y4ebHMKOB. Matepuabl Mo usmnke 1 METOANKE NpenofaBaHus Ans yunTenen.
AK3aMeHaUMOHHbIe BOMPOChI, KOHCMEKTbI, TECTbI A/ yyalmxcs. HOBOCTU HayKMW.
[OneKTpOoHHbIN pecypc] http://www.edu.delfa.net/

6. www.fcior.edu.ru (PegepanbHbI LEHTP MHGOPMaLMOHHO-06pa30BaTe/IbHbIX Pecyp-
COB).

7. www.dic.academic.ru (Akagemuk. Cnosapu 1 sHUMKNONEANN).

8. www. booksgid. com (Books Gid. 9neKTpoHHas 61bnnoTeka).

9. www. globalteka. ru (Fno6anteka. CnobanbHas 6MGNOTEKA HAYYHbIX PECYPCOB).

10. www. window. edu. ru (EanHoe okHO JoCcTyna K 06pa3oBaTe/ibHbIM pecypcam).

11. www. st-books. ru (Jlydwas yuebHas nutepatypa).

12. www. school. edu. ru (Poccuiicknia obpa3oBaTe/ibHbIA nopTan. [JoCTynHOCTb, Kade-
CTBO, 3PEKTUBHOCTD).

13. www. ru/book (2nekTpoHHas 6ubnmnoTeyHas cuctema).

14. www. alleng. ru/edu/phys. htm (O6pa3oBaTesfibHble pecypcbl IHTepHeTa — PU3NKa).
15. www. school-collection. edu. ru (EgnHaa konnekums undgposbix 06pa3oBaTe/ibHbIX
pecypcoB). https//fiz.1september. ru (y4ebHO-MeTOAMYECKaA raseta «Pu3nka»).

16. www. n-t. ru/nl/fz (Hobenesckune naypeatbl o Qpusmke).

17. www. nuclphys. sinp. msu. ru (AaepHas usmka B IHTepHeTe).

18. www. college. ru/fizika (MoaroTtoeka K EIM3).

19. www. kvant. mccme. ru (Hay4HO-MONYNAPHLIA PU3NKO-MATEMATUYECKUIA XKYPHAT
«KBaHT»).

20. www. yos. ru/natural-sciences/html (ecTeCTBeHHO-HaY4HbIN XypPHa 471 MOJIOLEXM
«[yTb B HayKy»)

NMPUMEPHbIE TEMbl MHANBUAYAJTIbHBIX NMPOEKTOB MO ®N3NKE
» AnekcaHap Mpuropbesuy CToMeTOB — PYCCKNIA (N3N,
» AnekcaHgp CtenaHoBuY ornoB — PYCCKWIA yYeHbIin, n306peTaTtesb paguo.
* A/bTepHaTUBHAA 3HepreTmKa.
* AKYyCTUYeCK/e CBONCTBA NOJYNPOBOLHNKOB.
* AHppe Mapn Amnep — OCHOBOMOJIOXXHWUK 3NIEKTPOANHAMUKMN.
* ACWHXPOHHbI aBUraTensb.
* AcTeponbl.
* ACTPOHOMMWSA HaLLUKX LHEN.
» ATOMHasa pusunka. M13otonbl. MNprmeHeHVe pafnoakKTUBHBIX N30TOMOB.
* BeCKOHTaKTHble MeTOAbl KOHTPO/IA TeMmepaTypbl.
» bunonapHble TPaH3UCTOPBI.
e Bopuc CemeHOBMY AKOON — (PU3NK U 1N306peTaTesb.
* Benuuaiiume oTKPbITUA PUINKNA.
* Buabl 3neKTpUYecKnx paspatoB. SNeKTPUYECKUe paspaibl Ha CyXxbe venoBeka.
* BnusHve geeKToB Ha (hM3MUeCKme CBOMCTBA KPUCTA/OB.
» BceneHHas 1 TeMHasa maTepus.



[Fanuneo Maimnen — ocHoBaTes/lb TOYHOIO eCTECTBO3HAHMA.
[Conorpadmsa n ee npyMeHeHWe

[BWKeHVe Tena nepeMeHHo Macehbl.

Andpakums B HaLLe XN3HN.

XXnakue Kpuctannbl.

3akKoHbl Kupxrodia fns aneKTpuyeckoit Lenu.

3aKOHbI COXPaHEHNs B MeXaHUKe.

3HayeHue OTKpbITUIA anunes.

ropb BacunbeBny KypuatoB — (hM3MK, OpraHvM3aTtop aTOMHON HayKn N TEXHUKN.
caak HblOTOH — co34aTtesib KIacCU4eckom (n3nKu.

licnonb3oBaHme 31EKTPO3HEPrun B TpaHCMopTe.

Knaccupmkaumsa n XapaKTepuUcTUKN 3nemMeHTapHbIX YacTul,

KOHCTPYKUMOHHAA MPOYHOCTb MaTepmasa 1 ee CBs3b CO CTPYKTYPOIA.
KOHCTpYKUUMA 1 BUAbI Na3epos.

KproanekTpoHuKa (MUKPO3/IEKTPOHMKA U X0N0A4).

J1a3epHble TEXHOIOTMM N UX UCNOMb30BaHWe.

JleoHapo fa BMHUM — yuyeHblin 1 n3obpeTtaresb.

MarHuTHble n3mepeHnsa (MPUHUMNLI MOCTPOEHUS NPUOOPOB, CNOCOOLI N3MEPEHNS

MarHWTHOIO NMOTOKA, MarHUTHO MHAYKLMN).

Maiikn ®apageit — cozfaTesb y4eHns 06 31eKTpoOMarHUTHOM MoJe.

Makc l'naHK.

MeTo4 MeyeHbIX aTOMOB.

MeToabl HabNOAEHUS Y PerncTpaLmnn pagnoakTUBHbBIX U3/TYHEHWUIA K YaCTULL,.
MeToAbl onpefeneHns nNaoTHOCTH.

Mwuxann BacunbeBnd JIOMOHOCOB — YYEHbIV 3HUMUKNOMEANCT.

Mogenu atoma. OnbIT Pesepdgopaa.

MonekynapHO-KNHeTUYeCKaa Teopusa naeasibHbIX ra3os.

Mo/THMS — ra30Bblil paspsf B NPUPOAHbIX YCOBUSIX.

HaHoTexHonorns — MexamcumnianHapHas obnactb QyHAaMeHTalbHOW U NpUKnag-

HON HayKu U TEXHUKM.

Hukona Tecna: XXu3Hb 1 HeOBbIYaHble OTKPbITUS.

Hukonain KonepHWK — co3gatesib resiMoLeHTPUYecKon CUCTeMbl MUPa.
Hunbc Bop — oanH 13 co3aateneil COBPEMEHHON (PUINKN.
HykneocuHTe3 BO BceneHHON.

OO6bsACHeHME POTOCMHTE3A C TOUKM 3PEHUS (DU3KKN.

OnTryecKne ABNEHNSA B NPUPOAE.

OTKpbITVE N MPUMEHEHNE BbICOKOTEMIMEPATYPHOM CBEPXMNPOBOANMOCTM!.
[MepeMeHHbI 3NEKTPUYECKNIA TOK W €ro NPUMEHEHNE.

[Mna3ma — 4eTBEPTOE COCTOSHME BELLECTBa.

MnaHeTbl CONMHEYHOIN CUCTEMBI.

[MoNynpoBOAHNKOBbIE AAaTHMKM TEMMEPATYPbLI.

[MprMeHEeHWe XXUAKNX KPUCTaINI0B B NPOMbILLIEHHOCTW.

[MprMeHEeHWe A4epHbIX PEaKTOPOB.

Mpupoaa heppomMarHeTm3ma.

[Mpo61eMbl 3KO/IOTUK, CBA3AHHbIE C UCMO/Ib30BaHNEM TENM/I0BbIX MaLLVH.



[Mpon3BOACTBO, Nepefaya 1 NCNo/b30BaHMe 3/IEKTPOIHEPTUN.
MpouncxoxaeHne CoNHEYHON CUCTEMBI.

[Mbe303/1eKTPUYECKNIA 3((EKT ero NPUMeHeEHNe.

Pa3BuTune CpeacTB CBA3N N pajuo.

PeakTUBHble ABUraTeNM N OCHOBbLI PaboTbl TEMIOBON MaLLMHBI.
PennkToBoe nsny4yeHwue.

PeHTreHoBCKME nyyn. IcTopus OTKpbITUA. [TpUMeHeHue.
PoxxaeHne 1 3BoNtoLnsa 3Be3A.

Ponb K. 3. LINONKOBCKOro B pasBUTUM KOCMOHABTUKN.

CBeT — 3n1eKTpoMarHMTHas BOHa.

Cepreit MaBnosny Koposes — KOHCTPYKTOP W OpraHm13aTop npon3BOACTBA PaKeTHO-

KOCMUYECKOW TEXHUKMN.

Cunbl TpeHus.

CoBpemeHHas CNyTHUKOBasA CBA3b.
CoBpeMeHHas (h13nyeckas KapTnHa Mupa.
CoBpeMeHHble cpeficTBa CBA3MW.

CO/THUE — UCTOYHUK XXM3HW Ha 3eMre.
TpaHchopmartopsl

YnbTpassykK (NonyyeHne, CBOMCTBA, NPUMEHEHNE).

YnpaBnsemblii TEPMOAAEPHBINA CUHTES.

YCKOpUTENN 3apsXKEHHbIX YacTul,

du3mkKa n My3blka.

dur3nyecKune CBOINCTBA aTMOCHEpDI.

®OTO3NEMEHTHI.

doTo3(peKT. MNMpUMeHeHNe ABNeHNSA (OTO3(EKTA.

XaHc KpucTtmaH 3pcTe; — OCHOBOMOJIOXHUK 3/1EKTPOMarHeTn3ma.
UepHble ablpbl.

LLIKana 3neKTpoMarHUTHbIX BOJH.

JKonormyeckme npobaembl 1 BOSMOXKHbIE MYTU UX PeLLeHns.
3NeKTPOHHAA NPoBOAMMOCTL MeTa/10B. CBEPXNPOBOANMOCTb.

o IMUINIA XpUCTUaHOBUY J1eHL, — PYCCKUIA (PU3NK



4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUA ANCUNTTTNHbBI

KOHTPO/1b 1 OLeHKa pe3y/ibTaToB 0CBOEHMS ANCLUMNINHBI OCYLLECTBAETCA NpenosaBa-
Tenem B npouecce NPoBeAeHUst y4ebHbIX 3aHATUI 1 NabopaTopHbIX paboT, TeCTMpOBa-
HWS, & TaKXKe BbIMO/IHEHMS 00YYarOLLMMNCA UHANBUAYA/IbHBIX 3afaHWIA, NOATOTOBKM CO-
06LLeHN 1 pedepatoB. OLeHKa pe3ynbTaToB OCBOEHWUS Y4EOHON ANCUMMNHBI NPOBO-

ONTCA B (DOPMe IK3aMeHa.

Pe3ynbTaTbl 06y4eHM s
(OCBOEHHbIE YMEHWS1, YCBOEHHbIE 3HAHNS)

dopMbl 1 METO/bl KOHTPO/IS U OLIEHKW pe-
3yNbTaToB 06yYeHUs]

YMeTb:

- ONUCbIBaTb N OOBACHATL (IM3NYECKWE ABMIEHUS,
CBOICTBA ra30B, XXWAKOCTEN N TBEPABIX TeN; ANeK-
TPOMarHUTHYI0  MHAYKUMIO,  PacnpocTpaHeHue
9NEKTPOMAarHUTHbIX BOJIH; BOJIHOBbIE CBOWCTBA
CcBeTa; (hOTO3NEKT;

- [ienatb BbIBOAbl Ha OCHOBE 3KCMEepUMeHTaslb-
HbIX JaHHbIX;

- MPUBOANTL MPUMEPbI MPaKTUYECKOro MUCMOosb-
30BaHUA (PU3NYECKMX 3HAHWIA: 3aKOHOB Mexa-
HUKW, TEePMOAMHAMUKN W  3NeKTPOAUHAMUKN;
Pa3/INYHbIX BULOB 3/IEKTPOMArHUTHbIX U3/yYe-
HWIA, KBAHTOBON (DU3UKW B CO3LAaHUN SAEPHOW
3HepreTVKu, Nasepos;

- NPUMEHSATb NOSTYYEeHHbIE 3HAHUA ANA PeLUeHNs
(hn3nuecknx 3agay;

- U3MEPSATb PAL PU3NYECKMX BENNYUNH;

- BOCNPWHUMATb N HA OCHOBE MOJTyYEeHHbIX 3Ha-
HWIA CaMOCTOATENIbHO OLEeHMBAaTb MH(OpMaLuio,
cogepxawgytocs B coobuieHnax CMW, NHTep-
HeTe, Hay4HO-NONYNAPHBIX CTaTbAX;

- UCMO/b30BaTh MPUOBPETEHHbIE 3HAHUS U YMe-
HUA B MPaKTUYeCKOW AeATeNlbHOCTM M MoBCe-
[HEBHOW XXM3HM,

nabopaTopHble paboTbl (BbIMNOMHEHNE PabOThI,
3ano/iHeHNe OTYETOB U TabunL), BbINONHEHNE
N3MEPEHNIA, YCTHBIN ONPOC, COCTaB/IEHME OMNOp-
HbIX KOHCMEKTOB, TECTUPOBaHWE, peLleHme 3a-
Aay, HabnaeHme 3a AeATeNbHOCTbIO 06yyato-
LLLerocsi, NPOMeXyTouHasi aTTecTaums no pasge-
nam,

MTOroBas aTTecTaums B hopme aK3ameHa

3HaTb:

- CMbIC/T NOHATUIA: IM3NYECKOEe SBEHME, BeLle-
CTBO, B3aMMOAENCTBME, 3NIEKTPUYECKOE MOSie,
MarHMUTHOe Nose, BO/IHa, )OTOH, aTOM, aTOMHOe
AP0,

- CMbIC/T (PU3NYECKMX BE/IMYMH: CKOPOCTb, YCKO-
peHve, mMacca, cuna, UMnynsc, paborta, MexaHu-
yeckast 3Heprus, BHyTPeHHAA 3Heprus, abcontoT-
Has Temnepartypa, CpefHAs KMHeTMYecKas aHep-
rMs 4aCTWUL, BeLLecTBa, KOMIMYECTBO TeMoTbl,
3NeMeHTapHbIN 3NEKTPUYECKINIA 3apsa;

- CMbIC/N (IU3NYECKNX 3aKOHOB K/TaCCMYECKOI Me-
XaHUKKN, BCEMUPHOrO TAFOTEHWS, COXPaHeHWS
3Hepruu, UMNynbca N 3NeKTPUYECKOro 3apsaja,
TEePMOAVHAMUKW, 31eKTPOMAarHUTHOM MHAYKLUMK,
(hoTo3(h(heKTa;

JabopaTopHas paboTa (BbINONHEHWE paboThl, 3a-
MOSIHEHNE 0TYETOB), YCTHbI onpoc, pedepat
NN COOBLLIEHNE Ha TEMY, TECTMPOBaHME, Habto-
AEHUe 3a AeATeNbHOCTLIO 00yYatoLLerocs, npo-
MEXYTOYHas aTTecTal s, MToroBas atTecrayus
B (hOpMe 3K3aMeHa




- BKNafj POCCUNCKMUX U 3apYBeXHbIX Y4eHbIX,
OKasaBLUMX Hambosbluee BMSHUE Ha pasBUTUE
(hU3MKN.




