YTBEPXIEH
[TPKA30OM Ne 244-O/]
ot 28.06.2018

MMHHCTEPCTBO OBPA30BAHMS UPKYTCKOM OBJIACTH
I'OCYAAPCTBEHHOE BIOJDDKETHOE ITPOOECCHUOHAJIBHOE
OBPA30OBATEJIBHOE YUPEXXJEHUE UPKYTCKON OBJIACTU

«IPKYTCKWH TEXHUKYM MAIIMHOCTPOEHH I
M. H.IL.TPAIIE3HMKOBA»

PABOYAS ITIPOTPAMMA YUYEBHOU JUCIHUTILIVHBI

OV /.08 ®u3uka

2018 r.



Pabouast mporpamma y4eOHON NUCUUIIMHBI COCTABJIEHA C YYETOM MPOTrpaMMbl 0OIIIe-
oOpa3oBaTenbHON yueOHON nucruruinHbl «Dusnka» i npodecCHoHaIbHBIX 00pa3o-
BaTEJIbHBIX OpraHu3anuii (mpumepHoil), (ogoOpeHa HaydHO-METOIUYECKUM COBETOM
Ilentpa mpodeccuonanbroro obpazoBanus PI'AY «DUPO» u peKkoMeHIOBaHBI IS
peanu3anyu OCHOBHOU mpodeccnoHanbHOU oOpa3zoBarenbHoU mporpammbl CIT1O Ha 6a-
3¢ OCHOBHOIO 00IIero oOpa3oBaHHUs C MOJTYYCHHEM CpEIHEero oOmiero oOpa3oBaHMs,
[MpoTtokomn Ne 2 ot 26.03.2015 r.).

Opranuzanus-pazpaboTyuK:  TOCYAapCTBEHHOE  OIOUKETHOE  MPOQECCHOHAIBHOE
oOpasoBarenbHoe  yupexaeHue Hpkyrckoit obmactu  «pKyTCKui — TEXHUKYM
MammHocTtpoenus uM. H.I1. Tpamne3nrnkoBay.

PazpaboTunku:
T.}O. YernHa, nmpenoaBareib BhICIICH KBaTU(DUKAITMOHHONW KaTerOpHH;
A.H. A30BKHuHa, 3amMecTUTENb qupekTopa mo MP.

PaccmoTpeno u o106peHo

Ha 3acenanuu LK npenogaBarenein
€CTECTBEHHOHAYYHOTO IIUKJIA

IIpoToxon Ne oT 20 T




COJIEPKAHME

. MACIIOPT PABOYEN ITPOT'PAMMBI YYEFHOM JTUCIATLIINHBI
. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JUCIHUATLIUHBI

. YCJIOBUSA PEAJIM3AIIMA PABOYEN TIPOT'PAMMBbI YYEBHOM JTUC-
HOUIIJIMHBI

. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHHWS YUYEBHOM JUC-
HOUIIJIMHBI

CTp.

20

25



1. MACIIOPT PABOYEM TIPOT'PAMMBI YYEBHOM JUCIHHAIIJINHBI
dusuka

1.1. O61acTh NPUMEHEHUsI TPOTrPAMMBI

PabGouast mporpamMmma ydeOHOW MUCIMIUIMHBI SBJSETCS YacThi0 OCHOBHOW Mpodeccuo-
HAJIbHON 00pa30BaTENbHOM MPOTPAMMBI CPETHETO MPOPECCHOHATHHOTO 00pa30BaHUs 10
npodeccun 23.01.03 ABTomexanuk. Pabouast mporpamMmma paspaboTaHa C y4e€TOM TIPO-
rpaMMbl 00111e00pa3oBaTeNbHON yueOHOH nucuuiuinabl «Dusukay 11t mpoQeccuoHab-
HBIX 00pa30BaTEebHBIX OpraHu3aluii (mpuMmepHoii), (omodperna HaydHo-meToandeckum
coBetoM LlenTpa mpodeccuonansuoro oopazoBanus GI'AY «OUPO» u pexkoMeHA0BaHBbI
JUISl pealii3aliil OCHOBHOW NpodeccuoHabHON o0pazoBaTenbHOU nporpammbl CIIO Ha
0a3e OCHOBHOro 00IIEro 0Opa3oBaHUs C MOJYYEHHUEM CpPEIHEro oOIiero oOpas3oBaHMs,
npoTokost Ne 2 ot 26.03.2015 r.), yue6Horo iana BITIOY UTM, ytB. npukazom Ne 244-
O ot 28.06.2018.

1.2. MecTo OMCUMIUIMHBI B CTPYKType OCHOBHOW mpodeccHoHAJbHON 00pa3oBa-
TeJbLHOW MPorpaMmbl: yueOHas TUCIUIUIMHA BXOJUT B 00111€00pa30BaTEIbHBIN [IUKJI.

1.3. Hean u 3a1a4u JTUCHUILUIMHBI — TPeOOBAHMS K Pe3yJIbTATAM OCBOEHUS IMCIH-
TUIMHBI:

Copnepxxanue nporpammbl «®uU3uKa» HAMPaBIECHO HAa JAOCTUKEHUE CIEAYIOIIHUX
neJe:

1. ocBoenue 3HaHUN O PyHIAMEHTATBHBIX (PU3UUECKUX 3aKOHAX WM MPUHIIUIIAX, JIe-
KalllUX B OCHOBE COBPEMEHHOMN (hM3MUECKON KapTHHBI MHUpa; Haubojee BaKHBIX
OTKPBITUAX B 00J1aCTH (DPM3UKHU, OKA3ABIINX OMPEIETAIONIee BIUSIHUE Ha PA3BUTHE
TEXHUKU U TEXHOJOTUHW; METOAaX HAy4YHOTO IMO3HAHUSI TIPUPOIBI;

2. OBJAJCHHE YMEHUSMHU MPOBOJAUTH HAOIIOJCHUS, TUNIAHUPOBATH U BBITIOJIHSATH JKC-
MIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJACIH, MPUMEHSATH TOJyYCHHBIE
3HaHUS MO (U3MKe A1 OOBACHEHHS Pa3HOOOpPA3HBIX (PU3UYECKHX SIBICHUU M
CBOMCTB BEIIECTB; MPAKTUYECKH MCIOJIb30BaTh (PU3MUECKUE 3HAHUS; OLEHUBATH
JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HHPOpMaLIUH;

3. pa3BUTHE TIO3HABATEIHHBIX MHTEPECOB, WHTEJUICKTYAIbHBIX U TBOPYECKUX CITO-
COOHOCTEM B mpoliecce MPUOOPETEHUS 3HAHUM U YMEHHUM 110 (DU3UKE ¢ UCTIO0JIh30-
BaHUEM PA3IMYHBIX UCTOYHHKOB MH(OPMAIU M COBPEMEHHBIX HH(OPMAIOH-
HBIX TEXHOJIOTHM;

4. BocruTaHue YOEXIIEHHOCTH B BO3MOXKHOCTU TO3HAHUS 3aKOHOB MPHUPOABI, HC-
MOJIb30BAHUS TOCTHKCHUHN (PU3MKK Ha O1aro pa3BUTHsI YEJIOBEUECKOW ITMBUIIH3A-
[IUU; HEOOXOIMMOCTH COTPYIHHYECTBA B IPOIECCE COBMECTHOIO BBIMOJIHEHUS
3a/1a4, YBAKUTEJIBHOIO OTHOILIEHUS K MHEHHUIO OMNIOHEHTa IMpH O00CYXIECHUU
npo0JieM eCTEeCTBEHHOHAYyYHOTO COJIEpP)KaHHs; TOTOBHOCTH K MOPAJIbHO-
ATUYECKOI OLIEHKE HUCIOJIb30BaHUS HAYUYHbBIX JIOCTH)KEHHI, YyBCTBA OTBETCTBEH-
HOCTH 3a 3alIUTy OKPY’KaIoIIe cpesbl;

5. HCMOJIb30BAHHUE MPUOOPETEHHBIX 3HAHUN M YMEHUU JJI PElIeHUs MPAKTUYECKUX
3a/1ay MOBCEIHEBHOM JKU3HU, oOecreueHuss 0e30macHOCTH COOCTBEHHOW >KHU3HH,
pPalMOHAIIBHOTO TPUPOJONOIL30BAHUS U OXpaHbl OKPYXalolleld Cpelbl U BO3-



MO>KHOCTh PUMEHEHHS 3HAaHUU MPU PELICHUH 3a]]a4, BOZHUKAIOLIUX B MOCIEY-
fo1el MpoeCCHOHATTLHOM TESITEIEHOCTH.
OcBoenue coaepkanus ydeOHOU muCcHUILIUHBI «Du3ukay odecrieunBaeT AOCTU-

EHUE CTYJEHTAMHU CIICIYIOIINX Pe3yJbTATOB:

JAUYHOCHIHBIX .

1. 9yBCTBO TOPAOCTH M YBAXKEHUS K UCTOPUU M JOCTIKCHHUSIM OTECYECTBEHHOU (hr3mye-
CKOW HaykW;, (PM3UYECKH TPaAaMOTHOE IMMOBEJICHNWE B MPOQPECCUOHAIBHON NEATeIhHO-
CTH ¥ OBITY IpU OOpallleHUH ¢ MPUOOPaAMU U yCTPOINCTBAMU;

2. TOTOBHOCTh K MIPOJIOJKEHHIO 00pa30BaHMs U MOBBIIICHUS KBAIU(PUKALUUA B U30paH-
HOUM MpOQeCcCHOHAIBHON AESITENIBHOCTH U O0BEKTUBHOE OCO3HAHWE posiu (husuye-
CKHMX KOMIIETEHIIUNA B 3TOM;

3. YMEHHUE UCTIOIb30BaATh IOCTHKEHUSI COBPEMEHHOM (hM3HUECKOM HAYKH U (PU3UUECKUX
TEXHOJIOTUN JJIsl TIOBBIIIEHUSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO Pa3BUTHSI B BbI-
OpanHOI podeccuoHaIbHON AEATETbHOCTH;

4. yMEHUE CaMOCTOSTENIBHO 100BIBATH HOBBIC JJIsI c€0s1 PU3MUECKUE 3HAHUSI, UCTIONIB3YS
JUTSI 3TOTO JOCTYITHBIC HCTOYHUKHA HH(POPMAIINH;

5. ymMeHHe BHICTpaWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIICHHUS B KOMAaH/E IO PEIICHUIO
00IIUX 3ajad,

6. yMeHUE yIpaBiIsaTh CBOCH MO3HABATEIBLHOMN MEATEILHOCTHIO, POBOJIUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS,

MemanpeomMemHblX:

/. MCTIOJIb30BAHUE PA3IUYHBIX BUJIOB IMO3HABATEIHHON JIEATENILHOCTH ISl pelieHus Qpu-
3MYECKHUX 3ajlay, IPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS (HAOIIOAEHUS, OIHca-
HUS, U3MEPEHUS, IKCIIEPUMEHTA) JIJIsl U3yUeHUs Pa3IMYHBIX CTOPOH OKpPY’KaIoIIen
JICCTBUTEIILHOCTH,;

8. UCTIOIB30BaHUE OCHOBHBIX HWHTEJUICKTYAJIbHBIX OMEpaluii: MOCTAHOBKU 3aJayH,
dbopMyIUpPOBAHUS TUIIOTE3, aHAJIM3a U CUHTE3a, CpaBHEHUs, 0000IIeHUSs, CUCTeMa-
TU3AIWH, BBISIBICHUS MPHUYUHHO-CIICICTBCHHBIX CBS3EH, TTOMCKA aHAJIOTOB, (hOpMY-
JUPOBAHMS BBIBOJIOB JIJISI M3YYCHHS PA3IMYHBIX CTOPOH (PU3NIECKUX OOBEKTOB, SIB-
JIEHUM U TPOIIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIUMOCTh CTAJIKUBATHCS B MPO-
dbeccuoHabHOM cdepe;

9. ymeHue reHepupoBaTh UIICH U ONIPEACIIATh CPEICTBA, HEOOXOIUMBIE TSI MX pean3a-
LM,

10. yMeH#He UCTIOJIB30BATh PA3IMYHBIC UICTOYHUKH JJI TIOJydeHus (hU3udeckoi nudop-
Mallid, OTICHUBATh €€ JOCTOBEPHOCTD;

11. ymMeHHe aHATM3UPOBAThH U MIPEACTABIISITH HHPOPMAIIMIO B PA3TMYHBIX BUAAX;

12. ymenne myOIMYHO MIPEACTABISITH PE3yJabTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTH
JMCKYCCHUH, TOCTYITHO U TAPMOHHYHO COYETasi COIepKaHue U (OPMBI MPEACTABIIsIC-
Mo# nHbOpMaIHH;

npeomemmuuvix:

13. chopMHpPOBaHHOCTH MPEACTABICHUM O POJIM U MecTe (PU3UKH B COBPEMEHHOMN Hayy-
HOM KapTUHE MUpa; MOHUMaHue (U3NYECKON CYIIHOCTH HalJr0JaeMbIX BO BeerneH-
HOU SBJICHUM, posiu GU3HKK B GOPMHUPOBAHUU KPyrozopa U (GyHKIIMOHAIBHOM rpa-
MOTHOCTH YEJIOBEKA JJIsl PEIICHUS] MPAKTUYECKUX 3a/1a4;



14. BnajeHre OCHOBOMOJIATAIOIIMMUA (U3UUYECKUMHU TMOHSATUSMHU, 3aKOHOMEPHOCTSMU,
3aKOHaMU M TEOPHUSIMU; YBEPEHHOE HCIIOJIb30BaHUE (PU3NYECKON TEPMHHOJIOTHH U
CUMBOJIUKU;

15. BnajieHre OCHOBHBIMU METOAAMH HAayYHOTO MO3HAHUA, UCTIOIb3YEeMbIMU B (DPU3HKE:
HaAOIII0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM;

16. ymenust o6pabaThiBaTh pe3yabTaThl H3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTH MEXK-
ay (U3HYECKUMU BEITMYUHAMH, OOBSICHITH MOJTYUYCHHBIEC PE3YyIbTaThl U JIelaTh BbI-
BOJIBL;

17. copMUpOBaHHOCTH YMEHHS periaTh (PU3NYSCKUE 3a/1auu;

18. chopMHpPOBAaHHOCT YMEHHS TPUMEHSTh MOJYYCHHbIC 3HAHUS Ui OOBSICHEHUS
yCIIOBUM MpOTEeKaHUsl (U3UUECKUX SBJICHUN B IPUPOAE, MPOPECCHOHAIBHON cdepe
U 17151 IPUHATUS TPAKTUUECKUX PELICHUH B TOBCEAHEBHON KU3HU;

19. bopMHpPOBaHHOCTH COOCTBEHHOM MO3UIIMK MO OTHOILIEHHUIO K (u3nueckor uHdop-
MaIliH, TOTy4aeMOi U3 Pa3HbIX HICTOYHHUKOB.

B pe3ynbTaTe 0CBOCHHUS TUCUUILIMHBI 00Y4YaIOUNCS 10JIKeH YMETh:

OIMCHIBATh U OOBSICHATH (PU3MUYECKHE SIBICHUS, CBOMCTBA ra30B, )KUIKOCTEN U TBEp-
JBIX TEN; AJIEKTPOMAarHUTHYI0 HMHIYKIMIO, PACIPOCTPAHEHUE AJIEKTPOMArHUTHBIX
BOJTH; BOJIHOBBIE CBOMCTBA CBeTa; POTOIDGDEKT;

JIeaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAIbHBIX JAHHBIX;

IPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOJIb30BaHUs (PU3UUYECKUX 3HAHUM: 3a-
KOHOB MEXaHHMKH, TEPMOJMHAMUKH W JJIEKTPOAUHAMMKH; PA3JIMYHBIX BHUOB
AIIEKTPOMArHUTHBIX M3TyYEHUH, KBAHTOBON (DU3UKU B CO3/IaHUU SIAEPHOM SHEP-
TETUKH, JIA3EPOB;

IPUMEHATD MOJIyYE€HHbIE 3HAHUSI s pelieHns (PU3NUecKuX 3ajay;

- U3MEPATH Psil PU3UUECKUX BEIUYUH,

BOCIIPUHUMATh U HAa OCHOBE IOJYYEHHBIX 3HAHUM CaMOCTOSATENIBHO OLICHUBATH
uH(popmamuio, coaepxaugyrocss B coodOmenusx CMMU, HUurepHere, HayyHO-
NOMYJSIPHBIX CTaThAX;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHMs B NMPAKTUUYECKON JIeATEIbHO-
CTH Y ITIOBCETHEBHOM JKU3HH.

B pe3ynbraTe 0CBOCHUS TUCHUILUIMHBI 00yYarOITUNCS 0J2KeH 3HATh.

CMBICII TIOHSTHI: (PU3UYECKOE SBJICHHE, BEIIECTBO, B3aUMOJICHCTBUE, DJICKTPH-
YeCcKOe 1o0Jie, MAarHUTHOE T0JIe, BOJIHA, POTOH, aTOM, aTOMHOE SJIPO;

CMBICT (PU3UYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CUIIa, UMITYJIbC, pa-
0oTa, MeXaHW4YeCKasi YHEPTHs, BHYTPECHHSS SHEPTHs, a0COTIOTHAS TEMIIEparypa,
CpEIHSsI KUHETHUYECKasl DHEPTUs YacTHUIl BEIIECTBA, KOJIMYECTBO TEIUIOTHI, dJe-
MEHTAPHBIN JICKTPUUECKUN 3apsi;

CMBICIT (PU3UYECKHUX 3aKOHOB KJIACCHYECKOW MEXaHUKU, BCEMUPHOTO TSATOTCHUS,
COXpaHEHUS] YHEPTUU, UMITYJIbCa U AJIEKTPUUECKOTO 3apsa, TEPMOIUHAMUKH,
AJIEKTPOMATrHUTHON UHAYKINH, PoTodddeKTa;

BKJIaJlT POCCUHCKHMX M 3apyOC)KHBIX YUCHBIX, OKA3aBIIMX HAHUOOJIBIICE BIMSHHEC
Ha pa3BUTHE (PUBUKH.

1.4. Kon4ecTBO 4acoB HA OCBOEHHE MPOTPAMMBbI Y4e0HOH THCIUTIIHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku odyuyatromierocs 270 yacoB, B TOM YHCIIE:



00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydarorierocs - 180 gacos;
CaMOCTOSTEIIbHON paboThl oOyJaromerocs - 90 gacos.

2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILIAHBI
2.1. O0beM y4eOHOI TUCHUIIMHBI U BBl y4eOHOH padoThl

Bua yueOHoi1 padoThI Oo0bem
4acoB

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 270
Oobs13aTeIbHAN aYyAUTOPHAA yYeOHAs HArpy3Ka (Bcero) 180
B TOM YHCJIE:

71a00paTOPHBIC 3aHIATHS 38

KOHTPOJIbHBIE PA0OTHI d)
CamocrosiTesibHas padoTa o0yuawierocs (Bcero): 90

B TOM YHCJIIE: PEIICHHE 3a/1a4, OTBEThI HAa BOIIPOCHI, OTYETHI IO JTAO0OpaATOP-
HBIM paboTam, paboTa ¢ JOMOJTHUTEIILHON JIUTepaTypol U TIOUCK MaTepHa-
joB B IHTEpHETE, MOATOTOBKA COOOIIEHUH, pedepaToB, MOJATOTOBKA K HK3a-
MEHY

HpOMe)KyTO‘lHaH arrecranmsa B (1)OpM€ IK3AMEHA

2.2. TemaTuyeckui 1JiaH

Cooeporcanue 0dyuenusn Konuuecmeo uacos
Beenenue 2
1. MexaHuka 32
2. OCHOBBI MOJICKYJISIPHOUM (PU3HUKH ¥ TEPMOAMHAMUKU 31
3. DneKkTpoAMHAMHKa 52
4. KoyiebaHus ¥ BOJHEI 20
5. OnTuka 20
6. DJIeMEeHTbl KBAaHTOBOW (PU3UKH 16
7. OBomonus BeeneHHom 7
Bcero: 180
BHeayauropHasi camocTosiTe/IbHasi padoTa: 90
Hroro: 270




2.2. KajleH1apHO-TeMaTHYeCKHi IJIAH M COIePKaAHNe YUeOHO# JUCHUILTHHBI «DPH3uKay

HaunmeHoBaHue pasae- Coaep:xanue yue0HOT0 MaTepHaJa, JadopaTopHbie padoThl, CAMOCTOATEIbHASI padoTa 00y4aomuXxcs Oo6bem Yposensn
JIOB M TEM Tema ypoka Copaep:kanue yueOHOI0 MaTepuaJa 4acoB YCBOEHHUSsI
1 kype, 1 cemecTp 76
Baenenne 1. Brenenue. @u3nka Hayka o npupoge. | Pusnka - pyHIaMeHTaNbHAs Hayka o mpupojae. EctecTBeHHOHAYYHBII METO II03Ha- 1 1
HUSI, €r0 BO3MOKHOCTH M TPaHUIIbI IPUMEHUMOCTH. MopennpoBanue GU3NIecKux
SIBICHUH U NIPOLECCOB. DKCIIEPUMEHT U TeopHs. Poib skcriepuMeHTa 1 TEOpHH B IIPO-
11ecce MO3HAHUS IPUPOJIBL.
2. ®u3nKa B O3HAHUY BelllecTBa, nond | Pusnueckas BeauuuHa. [lorpemnoctu usmepenuid. du3ndeckue 3aKOHBI U UX TPaHU- 1 1
IIPOCTPAHCTBA U BPEMEHU 1l IpuMeHUMOCTH. OCHOBHBIE 3JIEMEHTHI (PM3MYECKOHW KapTHHBI MHpa. 3HaueHHE
(U3MKH IPH OCBOCHUH PO eCcCHU CBapIIUK.
CamocTosiTe1bHast padoTa 00y4aro- Pabota co cripaBo4yHOIi JIUTEpaTypOil U OTBETHTh MUCHMEHHO HA NPEJIOKECHHBIE BO- 1
IUXCcs TPOCHI 110 ITOM TEME.
Pazgen 1.
MexaHuka
Tema 1.1. 3. Mexanundeckoe aBmxeHue. Cucremsl | Mexanndyeckoe qBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO NBUXKEHHS. CHCTEMBI 1 2
Kunemarnka. oTcUeTa. orcuera. [1yTs, TpackTopus, nepemerneHre. JJeMoHeTpauuu: 3aBUCUMOCTb TPAeKTO-
pHHU OT BBIOOPA CHCTEMBI 0TCUeTa. BHabl MEXaHNYECKOTO IBI)KEHHS.
4. Cxopoctb. PaBHOMEpHOE mIpsiMOITH- Ckopoctb. CpenHsisi, MTHOBEHHAs, OTHOCUTEJIbHAs CKOPOCTh. PaBHOMEpHOE IIPSMOIIH- 1 2
HEeWHOE IBI)KEHHE. HEWHOE IBI)KEHHE.
5. PaBHONIEpEMEHHOE MPSAMOJIMHENHOE PaBHONEpeMeHHOE NPSAMOIMHENHOE NBUKEHHE. Y cKOpeHue. [Ipsamonnnelinoe qBuxe- 1 2
JBIKCHHUE. Y CKOPEHHE. HHE C ITOCTOSTHHBIM ycKopeHueM. KpuBonmneliHoe nBikenne. PaBHoMepHOe BHKe-
HHE M0 OKPY>KHOCTH.
6. CBoOOIHOE TTa/IeHHE. CBobonHoe najieHue. JIBimxeHne Tena, OpOLIeHHOTO MO YITIOM K TOPH30HTY. 1 2
7. I'paduiku IBHIKEHHUS. I'paduku nemwkenus. ['paduku IBIOKEHUS. 1 2
8. Pemenue 3amau. Pewenue 3a1a4 Ha oNpeeIeHUE CKOPOCTH, ITyTH, BPEMEHH, KOOPAUHATHI, YCKOPEHHUS 1 2
CamocrosiTesibHasi padoTa o0y4aro- BeinosHeHHe rpadUuecKux 3aaau. 3
HIUXCS Pemrenne nHANBHUYaTbHBIX 3a/1a4.
PaboTa ¢ JONOJIHUTENILHOM U CIIPaBOYHOM JIMTEPaTypOH.
Tema 1.2 9. 3akonsl HproToHA. Ilepssrit 3akoH Herotona. [lpuammn otHocuTensHOCTH ["anunes. Cuna. Macca. Crio- 1 2
3aKOHBI MEXaHUKHU co0BI M3MepeHus Macchl Tel. B3aumoneiictBue ten. [IpuHINT CyNepIO3UIINH CHIL
Herotona 10. 3axons! HetoToHa. Bropoii 3akoH HetoroHa. OCHOBHO# 3aKOH KJIaCCHUECKOW AMHAMUKH. TpeTHii 3akoH 1 2
Herotona. /leMoHcTpanuu: 3aBUCHMOCTD YCKOPEHHUS Tela OT €ro MacChl M CHIIBI,
neicTByromei Ha Teno. CrnokeHue cuil. PaBeHCTBO 1 POTUBOIMOIOXKHOCTD HaIlpaBJie-
HUSI CHJI JISHCTBHSL M ITPOTHUBOJICHCTBHSI.
11. 3akon BcemupHoro TsaroteHusi. Cuia | 3akoH BceMHpHOTro TaroteHus. I paButanronHoe noise. Cuna tsxkect. Bec tena. 1 2
TSKECTU. Yckopenue ceoboHoro najnenus. Hesecomocts. Jlemoncrpanuu: HeBecoMoCTs.
12. Cunbl B MEXaHUKE Cwutel B Mexanuke. Cuna ynpyrocti. Kosgdumment xectkoctu. 3akoH ['yka. Cuia 1 2

TpeHus. Cuia TpeHus MOKos M CKojIbxkeHus. Cuia TpeHus kaueHus. JlemoncTpanuu:
3aBHCHMOCTb CHJIBI YOPYTOCTH OT Jedopmanuu. CHIIbI TPEHUSL.




13. Pemenue 3anau. Pewmenue 3anau Ha 3axoHsl Hpr0TOHA OnpeeieHre CyMMAapHOU CUJIBL, IEHCTBYIOIICH 1 2
Ha Teno. CliokeHue CUIL
14. Pemienue 3aay. Pemienne 3a1a4 Ha onpeJielIeHHE CUIIBL YIIPYTOCTH U CHJIBI TPEHUS 1 2
15- 16. JlaGopaTopHas paGorta. Vc- HccnenoBanue IBIXKEHUS Tella MO IEUCTBUEM MOCTOSTHHOW CHUIIBIL. 2 2
CJIeIOBaHUE JBMKCHUS Tella MO JIeH-
CTBHMEM ITOCTOSIHHOM CHJIBI.
17-18.J1abopaTopHasi pagora. 13zyue- | M3yueHne ocoOeHHOCTEH CHIIBI TPEHUS (CKOJIBKEHHS). 2 2
HHE 0COOCHHOCTE! CHIIBI TPEHHS
(CKOJIBKEHHS).
CamocrosiTesqibHasi padoTa o0y4aro- Pemenre MHANBUYaNbHBIX 331a4. 3al0IHEHUE TaOIHIBI 110 JUHAMUKE. 5
HUXCS: IMoarorosuTs coobmmenue Mo Teme: «CHITBI B IPUPOAE.
ITonroroButs nokiansl o ['amnee, HeroToHE.
[Toaroroska oTueTa no 1abOpPaTOpHOM padoTe.

Tema 1.3. 19. Umnynbc. 3aK0H COXpaHEHUS UM- HNMnynbe Tena 1 UMIyJIbC CUIIbL. 3aKOH COXPaHEHMS UMITYJIbCA U PEAKTUBHOE JIBIKE- 1 2

3aKOHBI COXpaHEHHS B TyJIbCa. Hue. JlemoncTpanuu: PeakTuBHOE IBIKCHHE.

MEXaHHKe 20. Pemenne 3agau Pemenne 3a1a4 Ha IMIYIIBC M 3aKOH COXPAHEHUS] HMITYJIbCa 1 2
21. Pabora cuibl. MOIITHOCTS. Pabora cumbl. Pabora moTeHIMaNpHBIX cHil. PaboTa 1 MOIITHOCTE. 1 2
22. Pentenne 3amay. Pemenue 3a1a4 Ha pacdyeT MEXaHHMIECKON paOOThI 1 MOIITHOCTH. 1 2
23. Dueprus. [loTeHumanbHas U KUHE- Mexanunueckas sHeprusi. Buasl snepruu. IlorenuunansHas sneprus. Kunetnueckast 1 2
THUYECKast SHEPTHS. SHeprust. 3aKOH COXpaHEeHUs] MexaHndeckoi sneprun. Jemoncrpamun: Ilepexon mo-

TEHLMAJIbHOM YHEPTHU B KUHETHYECKYIO SHEPTHUIO M 00PaTHO.
24. [lpuMeHeHne 3aKOHOB COXpaHEHHs. | 3aKOH COXpaHEeHHUs MeXaHH4ecKoi sHepruu. [IpumMeHeHne 3akoHOB coxpaHeHus. Pe- 1 2
HICHHE 3aJ1a4 Ha pacyeT KUHETHYECKOH U MOTEHIMAILHOM YHEPTHH U Ha PUMEHEHHE
3aKOHa COXPaHEHHS SHEPTUH.
25-26. J1abopaTopHasi padora. M3yue- | M3yueHue 3ak0HA COXPaHCHHS UMITYJIbCA 2 2
HHE 3aKOHA COXPAHEHHsI UMITYJIbCa
27-28. JlabopaTopHast padora. Coxpa- | CoxpaHeHHe MEXaHUUECKOI SHEPTrUH IPH JBIKSHUH TeJla MOJ] NEHCTBUEM CHIIBI Tsi- 2 2
HEHHE MEXaHWYEeCKOW SHEPIUH MpU KECTH U YIIPYTOCTH
JIBHKCHUH TeJia.
29-30. JIaboparopHasi padora. Cpag- CpaBHeHue pabOThI CHIIBI C K3BMEHCHUEM KHHETHYECKOM YHEPrHH Tea. 2 2
HeHre padoThl CUIIBI ¢ N3MEHEHUEM
KHHETHYECKOH SHEPTUH Tella.
31-32. JlabopaTtopHasi padora. I3yde- | M3yueHne 3aKOHOB COXpaHCHHS Ha IpUMepe yaapa MIapoB B OaUTUCTHIECKOTO MasiT- 2 2
HHE 3aKOHOB COXpaHEHHMs HUKa.
33. IloBTOpeHue u 06o6ueHue marepu- | IloBTopeHne u 0600IIeHNe MaTepraia 1o Teme «MexaHnkay. IloaroToBka K KOH- 1 2
aya pazzena «MexaHuKay TPOJILHOM paboTte
34. KonTpoasHasi padoTa 110 paszie’y | BBINOJIHUTE KOHTPOJBHYIO paboTy 1o TeMe «MexaHuKa» 1

«MexaHuKa»

CamocrosiTe1bHast padoTa 00y4aro-
LIHXCH

Pemtenue 3a1a4 Ha 3aKOHBI COXPAHEHHUS.
[ToaroroBka 0TYETOB 110 JTA0OPATOPHBIM paboTam.
[ToxaroToBka coobuieHnii Ha TeMbl: [IpuMeHeHne nMIynbca. PeakTHBHOE JBIKEHHE.




Hcnonp3oBanue 3akoHa COXpaHCHHS UMITYJIbCA B TEXHUKE. K.D. L[I/IOJ'IKOBCKPIﬁ. 3aKo-
HbI COXpaHCHU S SHECPTHUU B IIPUPOAC.

Paznen 4.1
Konebanus 1 BOIHBI

Tema 4.1. Mexanuueckue
K0JIeOaHUs ¥ BOJIHBI.
3BYK.

35. Mexanuueckue koiedanus. AMILIN-
Tyna, MEPHUOJI, YaCTOTa KOJICOaHUH.

KonebatenbHoe nBmxeHne. Mexannueckue Koje6anusi. CBOOOIHbBIEC U BBIHYK/ICHHbIE
MexaHn4eckue konebanus. CBOOOIHBIE 3aTyXarolye MexaHndeckue konedanus. Oc-
HOBHBIC XapaKTEPUCTHKU KOeOaHui. AMIUINTY1a, IEPUOJ, 9acToTa, (ha3za KoseOaHHH.
I'apmonnueckue koiedanus. JInHelHbIe MEXaHUYECKUE KoJieOaTeIbHbIE CUCTEMBI.
[IpeBpamenne sHEPTUN IPH KojieOaTeTbHOM MBIbKeHHH. JeMmoncTpanuu: Cobo-
HbIe U BRIHY)KICHHBIC MeXaHH4uecKue Koebanus. PesoHaHc.

36. Mexanudeckue BOJIHBL. [[1rHa BOJI-
HBL

VYupyrue Bonael. MexaHndeckre BOJHBL. [lonepednsie 1 mpoaoIbHbIe BOTHBL. CBOM-
CTBa MeXaHNUYECKHX BOJIH. OCHOBHBIC XapaKTEPUCTHKN BOJIHBEIL. J[nmnHa BomHEL. CKO-
POCTB BOJHEI. Y paBHEHHE TUIOCKOH Oeryrert BoaHbl. HTepdepentms BoH. [lorsTre
o au¢pakiyy BoiH. JemoncTpamun: OOpa3oBaHne U pacIpOCTPAHCHUE YIIPYTUX
BOJIH.

37-38. Pemienne 3amay.

Pemenne 3aa4 Ha ONPCACJICHUC aMIUIUTY/Abl, 4aCTOThI U IICpUOAa KOJ'IC6aHPII>i, CKOpO-
CTH U NJIMHBI BOJIHBI

39. 3ByKOBBIE BOJIHBI. YJIBTPa3ByK

3ByKOBBIE BOJHBI. CKOPOCTh 3BYKa B Pa3IMUHON cpese. I poMKkocTh 3Byka. BeicoTa
TOHA. YJIbTPa3BYyK, CBOMCTBA U €0 MPUMEHEHUE B TEXHUKE U MeauuuHe. /leMoH-
crpanun: Yacrora KosieOaHUH U BHICOTA TOHA 3BYKA.

40. JIabopaTopHasi padora. 3aBucu-
MOCTb IIEpHO/Ia KOJIcOaHUi MasTHUKA
OT JJJIMHBI HUTHU HUJIKX MACChI I'py3a

W3yyeHune 3aBUCUMOCTH NIepHo/ia KojieOaHWH HUTSHOTO (MJIM IPYXKMHHOT'0) MasiTHUKA
OT JJIMHBI HUTH (WK Macchl Ipys3a).

CamocrosiTesibHast padoTa 00y4yaro-
HUXCs

Pemenne nHANBHUYaTbHBIX 3a/1a4.

[oxroroBka ot4era 1o 1abOpaTOpHOH paboTe. 3amucaTb CBOWCTBA BOJH. 3apHCOBATh
TIPOJIOJIBHYIO U MTOTIEPEYHYIO BOJHBI.

Pabora ¢ HTEpHET-pecypcaMu U JOMOTHUTEIBHOM IuTepaTypoid. [loAroToBUTE CO-
obmenne Ha Tembl: Lllym u ero neficTBre Ha KMBOI opraHu3M. My3bIKaJIbHBIE 3BYKH.
VYipTpa3ByK U ero cBoicTsa. [IpuMeHeHme yiapTpa3Byka B MequIuHe. Vcnons3oBanue
yIbTPa3ByKa B TEXHHKE.

Paznen 2.
OCHOBBI MOJIEKYJISIPHON
¢u3uKy 1
TEPMOJMHAMUKH.

Tema 2.1.
Ocnossl MKT.
WneanpHbIi ras.

41. OcHosuble nonoxeruss MKT. Bpo-
YHOBCKO€ JIBIYKEHUE

Hctopusa atTomucTHaeckux yaeHuil. OCHOBHBIE TIOJI0KEHHUS MOJIEKYJISIPHO-
kuHeTH4Ieckor Teopun (naee — MKT). Macca u pazmepsl MOJIEKyJT 1 aTOMOB. Tero-
Boe JBIKeHHe. bpoyHoBckoe apmwxkenne. JJuddysnus. Cuirbl 1 sHEPTUs MEXKMOIEKY-
JsIpHOTO B3anMojeiicTud. JleMoHcTpauun: JBmwkerne 6poyHOBCKuX dacTuil. ud-

¢dy3usi.

! 3):[60]: " aajgee Hymepanus pas3aeyioB [IporpaMmMbl IPUBEACHA B COOTBETCTBUM C Tabm. 2.2.




42. ArperatHoe COCTOSIHHE BelIecTBa Ha
ocHoBe MKT.

CrpoeHue Ta3000pa3HbIX, JKUAKAX U TBEPABIX Tel. CKOPOCTH JIBHKEHHS MOJICKYJ U
nx usmepenue. OObsSCHEHUE arperaTHbIX COCTOSIHUN BeleCTBa Ha OCHOBE aTOMHO-
MOJIEKYJISIPHBIX MPEICTaBJICHUH.

43. U neansHslil ra3. Makpockonuye- WneansHsblii raz. Mogens uaeanbHoro raza. MakpoCKONMYECKUE IIapaMeTphl Ueab- 1
CKHe TapaMeTphl HeaIbHOTO rasa. HOTrO ra3a: 00beM, JaBJICHUE U TeMIIepaTypa.
44. TernoBoe aBmxeHue. Temneparypa. | Temosoe aBmkeHue. Temneparypa u ee u3Mepenue. TepMoauHaMudeckas IiKana 1
TeMIlepaTypsl. AOCOJIIOTHBIN HYJIb TEMIIEpaTyphbl. AOCOJIIOTHASI TEMIIEpaTypa KakK Me-
pa cpenHeil kuHeTnyeckoil sHepruu yactuil. Cesasp mkan [enbcus u KenabBuna.
45. OcnoBHoe ypaBHeHue MKT une- Jasnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIIPHO-KMHETUUECKON TEOpPHUHU Ta30B. 1
aJIBHOTO Ta3a. CBsi3p MKy IaBJICHUEM M CpeIHEH KHHETUIESCKON DHEPTHEeH MOJICKYJI rasa
46. Pemenne 3a/1a4 Ha ONpeicTICHAE Pewenue 3anay Ha onpeneneHue TeMIEPaTyphl, JaBICHUS, KHHETUYECKON SHEPTUu 1
TEeMIIEpaTypbl, NaBJICHUS, KHHETHYE-
CKOW 9HEpPTUuu
47. YpaBHeHue Menneneena- YpaBHEHHE COCTOSHUS HIeabHOTO Ta3a (ypaBHeHue MeHneneeBa-Kiameiipona). Mo- 1
Knaneiipona. JIpHAasi ra30Basi NOCTOsIHHAS
48. I'a30BbIE 3aKOHEI M3omnpoueccel. ['a3oBbie 3akoHbL. JlemoHcTpauuu: Vi3MeHeHne 1aBIeHus rasa ¢ u3- 1
MEHEHHEM TeMIIepaTyphl IIPH IMOCTOSTHHOM o0BbeMe. M3oTepMudeckuii 1 n300apHBIH
MIPOLIECCHL.
49-50. Pemrenue 3ama4d o teme: OcHO- Pemenue 3amad mo teme: OcuoBel MKT. U neanbHbli ras. 2
Bl MKT. MeanbHblii ras.
51. Pemenue 3a1au Ha OCHOBHBIE ypaB- | PermieHue 3aay Ha OCHOBHbIE YPAaBHEHHUS. 1
HEHUSI.
CamocrosiTesibHasi padoTa 00y4aro- Hcropus atoMmucTiiecknx yueHui. Omnucath CBOMCTBA BEIIECTB C TOYKH 3PSHUS
IUXCS . MKT.
3anoaHUTh TaOJIHUILY 110 MAaKPOCKOIIMYECKUM NapaMeTpam. Pelienue 3a1a4 no reme
«VneanbHBIN Ta3)»
1 kypc, 2 cemecTp 69
Tema 2.2. 52. Baytpennsas sueprus. Paboraraza. | BHyTpeHHss sHeprus cucteMbl. OCHOBHBIE TIOHATHA U ONpesiesieHus. BHyTpeHH A 1
OcHOBBI KonnuecTBo Te€miaoThI. SHEprus UACATBHOTO Ta3a. J[Ba ciocoba M3MeHeHNs BHyTpeHHEH sHeprun. PaboTa u
TEPMOIMHAMUKH TEeTUTI0Ta Kak (popMbl mepenaun YHepruu. Padora raza. Kommuecto Temnotsr. Termto-
E€MKOCTh. Y IeTIbHAs TEIIOEMKOCTh. Y paBHEHHE TEILIOBOTO OajaHca.
53. IlepBblil 3aKOH TEPMOJIMHAMUKH. IlepBoe Havano repmonuHamMuku. [lepBoiit 3akoH TepMonnHaMuku. [Ipumenenue 1 1
Pemenue 3agau. 3aKOHA K pa3IMYHBIM IMporeccaM. AnuabaTHeli mporecc. Jlemoncrpanun: M3mene-
HUE BHYTPCHHEU SHEPTUH TEJI IPU COBEPIICHUU pPaOOTHI.
54. Tennossle apuratenu. Oxpana npu- | TeruoBblie nBurarenu. Ycrpoiictso u KIIJ[ teroBoro asurarens. [lpunuun neictus 1
pOABbL. TEIUIOBOM MallMHbI. XOJIOAWJIbHBIE MallluHbL. TerioBele ABUraTeld U OXpaHa OKpY-
skaroien cpespl. JleMoncTpauuu: Mojenu TEIIoBbIX JBUraTeNei.
55. HeoOpaTtuMoCTh TEIUIOBEIX Tiporiec- | Bropoe Hadano tepmoaunaamMuky. HeoOpaTUMOCTh TEILTOBBIX MpoIieccoB. Bropoit 1
COB. 3aKOH TEPMOJMHAMUKHU
56. Pemenne 3aaq Ha 1 3aKOH TepMO- Pemenne 3ama4 Ha 1 3aKOH TEPMOTUHAMUKH. 1

JUHAMUKU




57. Pemienue 3agau Ha KIIJI remnoBoro
JIBUTATENS

Pewmenne 3amay va KI1J] TeroBoro apuratens

58. TloBTOpEHUE U 00OOIIEHHE TEMBI
«OCHOBBI TEPMOTHHAMHKID)

O606mmenne Tembl «OcHOBBI MKT 1 TepMoanHaMuKa»

CamocrosiTe1bHast padoTa 00y4aro-
LIHXCH

Peienne nHaUBUYaIbHBIX 3aa4.

Pemienue 3a1a4y Ha BHYTPEHHIOIO HEPTHIO, KOJTMYECTBO TEILIOTHI.

OnucaTbh YCTPOHCTBO TEIIOBOTO ABUTATEIS.

[TonroToBUTH COOOIICHKE, TPE3CHTAIIUIO HAa TeMBI: TEIUIOBBIC IBUTATENN: TI0JIb3a U
Bpen. TeroBble IBUraTeNd U OXpaHa OKpy Karolei cpeasl. VicTopus pa3BUTHS TEll-
J0BbIX nBuraresniei. [lapossie nBurarenu. Buibl TEMIOBBIX ABUTATENICH.

Tema 2.3. 59. CtpoeHmne KHUIKOCTH. Monens CTpoeHUs KUAKOCTH. XapaKTepUCTHKA KHUIKOTO COCTOSIHUS BemecTBa. 11o-
CBolicTBa BEPXHOCTHBIN CIIOH KUJAKOCTH. DHEPTHsI IOBEPXHOCTHOTO CJIOS.
JKUJIKOCTEH 60. [ToBepXHOCTHOE HATSHKCHHE U CMa- [osepxHOCTHOE HaTsmKeHHUE. CMaunBanue. Kos(pGuueHT moBepXHOCTHOTO HATSIKE-
YUBaHHE. HUS. SIBIICHUS HA TPAaHUIIE KUIKOCTH C TBEPIBIM TeJIoM. KanuiuisipHbIe SBICHUS.
JlemoncTpaumu: SIBJIcHMs MOBEPXHOCTHOTO HATSDKCHUS M CMAYHBaHMS.
Tema 2.4. 61. Hacermennsrit map. BrnaxkHocTs Bo3- | McmapeHue u koHIeHcanus. HackIeHHBIN Tap ¥ HeHACHIIICHHBIH nap. HachimeHHbIi

CBolicTBa NapoB

ayxa

map u ero cBoiictsa. [laprmansHoe naBiaenne. Touka pockl. AGCOMOTHAS U OTHOCH-
TeNbHasl BIaXXHOCTh Bo3Ayxa. Kumnenue. 3aBUCUMOCTh TeMIiepaTypbl KAMIEHUS OT JaB-
neHus. [leperpeTslii nap M €ero UCMOJIb30BAHUE B TEXHUKE.

Jemoncrpauun: Kunenre Bopl Ipy MOHWKEHHOM JIABJICHHUH.

62-63. J1abopaTtopHasi padota. l3me-
PEHUC MMOBEPXHOCTHOI'O HATAKCHUA
KHKOCTH

I/I3MepeH1/1e TMOBEPXHOCTHOI'O HATAXKCHUSA KUJIKOCTU

64. JlaGopaTopHuas pa6ora. l3mepe-
HHE BJIQKHOCTH BO3yXa.

N3mepenue BiaxkHOCTH Bo3ayxa. JleMoncTrpauuu: IlcuxpoMeTp u rTurpoMeTp.

CamocrosiTesbHast padoTa 00yualo-
HIUXCS

Ommcats cBOMCTBa M OCOOEHHOCTH BOJIBI.

[Moaroroska oTuera no 1abopaTopHOi padoTe.

OmnpenenuTts BIaXXHOCTD BO3/IyXa AOMA.

IMoaroroButh coobmeHns Ha TeMbl: [JoBepXHOCTHOE HATSDKEHHE B IpUpoJe. 3Haue-
HHE BIXKHOCTH JJIs YeJloBeKa. SIBIeHNe KanWUISIPHOCTH B IPUPOJIE.

Tema 2.5.
TBepable Tena.

65. CtpoeHue TBEpIBIX TEIL.

TBepabie Tena. XapakTeprCTHKA TBEPAOTO COCTOSHUS BellecTBa. Kpucrammmueckne U
amop¢Hble Tena. TemnoBoe pacuIMpeHHe TBEPIBIX Tel W kujakocteid. [lnaBnenue u
kpuctaynzauus. Jdemoncrpamumn: Kpucramisl, aMopdHbIE BEIIECTBa, XKUIAKOKPH-
CTANIMYECKUE TEIa.

66. MexaHn4yecKkre CBOWCTBA TBEP/IbIX
TeJL.

Mogenb cTpoeHust TBEpIbIX Tesl. MexaHuuecKkue CBOMCTBA TBEPABIX Tel. YIpyrue
CBOICTBa TBepABIX Ten. 3akoH ['yka

67. JlaGopaTopHas pa6ora. HaGmroe-
HHE Ipoliecca KPUCTAIUIN3ALMN

Ha6monenne npornecca kpucrammuzanuu (Poct KpucTanios coy U3 pacTBopa)

68. JlaGopaTopHas padora. M3yucHue
JehopMalliu pacTsIKESHHSI.

Wzydenue nedopmarui pacTsKeHHUS.

69. JlaGopaTopHas padora. M3yucHue

M3ydyeHue Te0BOro pacuIMpeHusl TBEPABIX TEIL.




TCIUIOBOT'O pACIIUPECHUS TBEPABbIX TCJI.

70. JIabopaTopHas padora. VzyueHue
0COOEHHOCTEH TEIUIOBOTO PACIIUPEHHUS
BOJIBL.

W3yyenne ocoOCHHOCTEN TEIIOBOTO PACIIMPEHHUS BOABI.

71. KontpoasHasi padoTa 1o pasieiy
«OCHOBBI MOJIEKYJISIPHOH (DH3UKH U
TEPMOJMHAMUKI

KonrponbHas padora 1o pazueny «OCHOBBI MOJIEKYJISIPHON (DM3UKH U TEPMOIMHAMU-
KI»

CamocrosiTe1bHast padoTa 00y4aro-
LIHXCH

3anoaHNTh TaOJIUILY 110 MEXaHUYECKUM CBOHCTBAM TBEPABIX TEll.
Omnucatk CXOACTBO U Pa3INYNe KPUCTAUIOB U aMOP(HBIX TEl.
BrIpacTuTh KpUCTAIIT COIM MM METHOTO KyIIOpoca.

CpaBHHUTB CBOMCTBA BOJIBI M JIbJA

Paznen 3.
JJIeKTPOAUHAMMKA

Tema 3.1.
DJEeKTpUIECcKOe TOJIE.

72. DnexTpudecKui 3apsii. 3aKOH CO-
XpaHeHus 3apsaa. 3akoH Kynona.

B3anmogeiicTBre 3apsHKEHHBIX Tel. DIEKTPUYECKHE 3apsiabl. 3aKOH COXPAHEHUS
3JeKTpUYeCcKoro 3apsiaa. 3akoH Kynona. lemoncrpauuu: B3anmopeiictue 3aps-
KCHHBIX TEJL.

73. Pemienue 3amau Ha 3axk0oH KyrnoHa

Pemenne 3a1a4 Ha 3akoH Kyrona.

74. Dnexrpudeckoe nosie. Hanpsoxen-
HOCTb ¥ TOTCHIIHAJ 3JIEKTPUIECKOTO
HOJIA.

Dnexrpudeckoe moje. HampskeHHOCTh 3JeKTpHUIecKoro moiisi. CHIIOBEIC JIMHAH.
[puaInn cynepro3umyn mojei. Padota cui snexTpocraTrmdeckoro nois. [loTernnan
3JIEKTPUYECKOTO MOJIsl. Pa3HOCTh OTEHIIMANOB. DKBUIIOTEHI[HAIbHBIE TIOBEPXHOCTH.
CBsi3b MEXKIy HANPSKEHHOCTHIO U Pa3HOCTHIO MOTEHIIMAIOB JIEKTPUIESCKOTO MOJIA.

75. PeuieHue 3a1a4 1o 31€KTPOCTaTUKE

Pemenue 3amau o QJICKTPOCTATUKE Pemenue 3amau Ha OIPCACIICHNUEC HAIIPAKCHHOCTHU
M IOTCHIMaJia

76. IN3IEKTPUKN U IPOBOJHUKH B
NIEKTPUUECKOM MOJIE.

IIpoBOgHUKY U TUAIEKTPUKU B JIeKTpUUecKoM nose. Ilonspusanus AU3IeKTPUKOB.
Jdemoncrpauuu: IIpoBOHUKHY B JJIEKTPUUECKOM I0JIE. JIUIIEKTPUKY B 3IEKTpUYE-
CKOM I10JI€.

77. DnextpoemkocTh. Konaencarop.
Pemenue 3agau

OnextpoeMkocTb. KoHIEHCATOpPBEL. DJIEKTPOEMKOCTh YEAMHEHHOTO NPOBOJHHKA U
koHzAeHcaropa. CoelMHeHHEe KOHACHCATOPOB B OaTapero. DHeprus 3apsuKESHHOTO KOH-
JeHcaTopa. ODHEprus JJIEKTPHYECKOro mojsd. PemieHue 3amgad Ha onpeneieHHe
9JIEKTPOEMKOCTH U 9HEPrHH KoHJeHcaTopa. JlemoncTpammn: KoHIeHCaTOPEL

CamocrosiTesbHast padoTa 00yualo-
HIUXCS

Ommcatp yCTpOHCTBO KPYTHIBHBIX BecoB. OnHcaTh YCTPOHCTBO M MIPHHIMI pabOTHI
KCepoKca. 3apHcoBaTh CUIIOBbIE JIMHAN. VIHIMBHTyalbHbIE 3aJaHUsI TI0 TIPOBOTHUKAM
1 TUBJIEKTPUKAM.

Pemenue 3anau no temMe «OIEKTPUUECKOE MOJIE.

IToaroroBuTs coobmeHue win pedepartsl Ha TeMbI: JKU3Hb U HAYIHBIE UCCIICOBAHUS
[apas Ortocten Kynonay. Jleaenckas 6anka. Micropus co3gaHusi KOHIEHCATOPA.

Tema 3.2.
3aKOHBI TOCTOSIHHOTO
TOKa

78. DNEKTPUIECKUi TOK U €ro XapakTe-
PHUCTHKH

DNEeKTpUUECKUN TOK. Y CJIOBHsI, HEOOXOUMBIE /IS BOSHUKHOBEHHUS W TIOACPKAHHS
AJIEKTPUYECKOTO CYIIeCTBOBaHMUs Toka. Cuila TOKa, MIIOTHOCTh TOKA, HAMPSHKEHUE,
3JIEKTPUYECKOE CONPOTHUBIICHHUE.

79. ConpoTHBICHNE TIPOBOIHNKA U BH-
JIbl COCJIMHEHUI TPOBOJAHUKOB

3aBUCHMOCTH QJICKTPHUYCCKOTO COMPOTUBJIICHUA OT MaT€purajia, JJIMHBI U TIOHIa AN
TIONEPEYHOTO CEYCHU A ITPOBOIHUKA. 3aBUCHUMOCTD QJICKTPUUICCKOT'O CONPOTHUBJICHU A




TPOBOAHUKOB OT TEMIICPATYPHI. COCJJI/IHCHI/IH IMPOBOJHUKOB. Pacuer COHpOTI/IBJ'IeHI/Iﬁ
QJICKTPHUUICCKUX Lenei.

80. Pemenne 3agau Ha pacueT Compo- Pewrenve 3aau Ha pacyeT CONPOTHUBIICHUS U CHIIBI TOKA 1
TUBJICHHS M CHJIBI TOKA
81. Pemenne 3agau Ha BUJBI COEAMHE- Pewrenve 3a1ay Ha BUBI COETMHEHNUI TPOBOAHNUKOB 1
HUI IPOBOJIHUKOB
82. Uctounuk Toka. 9JIC ncroynuka Hcrounuk Toka. DIeKTpOoABMIKYIIAst CHJIa HCTOYHHUKA ToKa. CoeJMHeHNE HCTOYHHKOB 1
QJIEKTPUUECKOI SHEpPruM B OaTapero.
83. 3axonsl OMma. 3akon Oma a1 yyactka nend. 3akoH Oma 1 yuactka nenu 6e3 3]C. 3akonsr Oma 1
JUIsL TTOJTHOM 1enu. Vi3MepeHune cuitbl TOKa U HalpshKEHHS.
84. TennoBoe nelicTBue dnekTpuuecko- | TermmoBoe aeiicTBUE dneKTpHYecKoro Toka. 3akoH Jxoyis — Jlenna. PaGora n mom- 1
T'O TOKa. MOITHOCTh TOKA. HOCTB JICKTpHUYECKOro Toka. JlemoHncTpanun: TemioBoe nelicTBUE HIICKTPHIECKOTO
TOKA.
85. Pewienue 3a1a4y Ha 3aKOHBI TOKa Pewienue 3a1a4y Ha 3aKOHBI TOKA 1
86-87. JlabopaTtopHasi padora. 3yde- | M3yuenne 3axona Oma Uil ydacTKa IeTH, TTOCIeA0BATEIHLHOTO M MapajlIeIbHOTO CO- 2
Hue 3akoHa OMa JUIs y9acTKa e €IMHEHHSI IPOBOIHHUKOB.
88-89. JlabopaTtopuasi padora. I3yde- | M3yuenne 3akoHa OMa I TIOTHOH HEemH 2
Hue 3akoHa Oma Juisl IOJIHOM 1enu
90-91. JIabopaTtopuasi padora. Ompe- | Onpenenenne I/C 1 BHyTpEeHHETO COMPOTHBICHHUS HCTOYHHUKA TOKA (HATIPSKCHIS) 2
nenenue D1C u BHYTPEHHETO CONPO-
TUBJICHHS] HICTOYHHKA TOKA
92. JlaGopaTopHuas pa6ora. Onpee- Omnpenenenne k03¢ HUIHESHTA MOJIE3HOTO ACHCTBHUS AIEKTPHUUCCKOTO YaHUKA. 1
nerne KITJI asekTpuyeckoro 4aifHuKa.
93. JlaGopaTopHuas padora. Onpee- OmnpeeseHre TEMIICPATYPhl HUTH JIAMITBI HAKATHBAHU. 1
JICHUE TeMIlepaTypbl HUTH JIaMIIbl HaKa-
JIMBAHUSL.
94-95. O6o00IIeHNE 1 TOBTOPEHHE Ma- O06001IeHre ¥ TOBTOpEeHNE y4eOHOTO MaTepraa 1o dJeKTpoJuHaMuKe. Pemenue 2
TepHaia Mo paszeny «JeKTpoJuHaMu- | 3aj1ad. IloaroroBka k KOHTPOJIBHOH padoTte 3a | kypc.
Ka»
96-97. Konrpouasnas padora 3a | BeinosHeHre KOHTPOJIbHOM paboThI 10 pasjesiaM, U3ydeHHbIM Ha | kypce. 2
KypC¢.
CamocTosiTe1bHAsI padoTa 00y4aio- OTueTsl 10 TabOpaTOPHEIM paboTaM 10
HIUXCS WHnuBuyansHble 3a0aHs 110 TeMe: DIEKTPUIECKUI TOK
Pacuer BU10B COeIMHEHUH B 3JIEKTPUIECKUX IICTIX.
[oxaroToBuTh noKIaAbI HAa TeMbl: Benuuaiimue otkpbiTusa I'. OMa; DkcriepuMeHThI
Jox. Jxoyns. XKusne pycckoro yaenoro 9.X. Jlenna. 'anbBaHUYECKHUH IEMEHT
BOJIbTA. VICTOUHMKH TOKA M MX IPUMEHEHHE B TEXHHKE.
2 Kype, 3 cemecTp 52

Paspen 3. Duexkrpoau-
HaMHKa (IPOJ0KeHUE)

Tema 3.3.




DneKTpu4ecKuil ToK B
MOJYIPOBOIHHUKAX.

98. [NonynpoBOJHUKH.

HOJ’IprOBO}IHI/IKI/I. CobOctBeHHas MMPOBOAUMOCTD U MPUMECHAs MPOBOAUMOCTD MOJTY-
TIPOBOAHUKOB. ﬂeMOHCTpaHHI/I: CobOcTBeHHAs U MMpUuMECHas NpOBOAUMOCTH NOJTYyIIPO-
BOJHHKOB.

99. [NoynpoBOHUKOBBIE TPUOOPHI

[onynpoBomuukoBslit quoa. [lonynpoBonHukoBsie mpubopsl. Jemoncrpanuu: Ilo-
JIyIpOBOJIHUKOBBIM quon. TpaHsucrop.

CamocrosiTe1bHast padoTa o0y4aro-
LIHXCH

Pabota ¢ nonosHUTENBHOI U ClIpaBOYHOI tuTepatypoit o Teme: «Th B oOpamienun ¢
ANEeKTPUUECKUM TOKOoM». OTHcaTh CTpOEHHE U CBOICTBA OIYIPOBOJHUKOB, BUJIBI
npuMecei noxynpoBogHUKOB. OcobeHHOCTH p — N — nepexofa. [IpuMenenue nosmy-
MIPOBOJTHUKOBBIX MPHUOOPOB. [ToAr0OTOBKA K HTOTOBOM KOHTPOJLHOM paboTe 3a | kypce.

Tema 3.4.
MaruuTHOE oI

100. MarauTHOE 10JIE.

[TocTostHHBIE MAarHUTHI K MATHUTHOE TTOJIE JIEKTPHIecKoro Toka. OmbeIT Jpcrexa.
Bsanmopeticteue TokoB. JlemoncTpanmuu: OnbiT Opcrena. BzanmoneiictBre npoBoa-
HHMKOB C TOKaMH.

101. BexTop MarHUTHOI WHAYKITUH.

BekTop MarHuTHOM MHAYKUMHU 0JIs1. MarHuTHBIA NOTOK. [IpuHLMN cynepno3uuuu
MarHuTHoro noJst. Ilpasuso OypaBunka.

102. Cuna Amrmepa.

JeiicTBre MarHUTHOTO NOJISL HA NPSMOJIMHEHHBIA TPOBOAHUK C TOKOM. CHila ¥ 3aKOH
Awmriepa. PaboTa 1mo mepeMeIeH1Io MpOBOAHUKA ¢ TOKOM B MATHUTHOM TIOJIE.

103. Pemenne 3amgau.

Pemmenne 3amad Ha onpeiesIicHIE BEKTOpa MAaTHUTHOM HHAYKIUH U IPUMEHEHHE 3aK0-
Ha AMmnepa

104. DnekTpon3MepuTeTbHBIC TIPHOOPHI

VYCTpoHCTBO M IPHHLMIT ACHCTBHS JICKTPOM3MEPHUTENBHBIX IPHOOpOB JleMoHcTpa-
HHK: DIEKTPOU3MEPHUTENILHBIE IPUOOPHI.

105. [TpuHIHUI AEHCTBUS INEKTPOIBH-
rareJs.

YCeTpoHCTBO M PUHIIUT ASHCTBHS dNieKTpoaBUraress. JleMoHcTpauuu: DIeKTPOABH-
raTellb.

106. Cwuna Jlopenna

JeiicTBre MarHUTHOTO TOJIS Ha ABKYyIuics 3apsa Cuna Jlopenna. Onpenenenue
YIENBHOTO 3apsja. Y CKOPUTEINH 3apsuKeHHBIX YacThll. JleMoncTpamun: OTKIOHEHUE
OJICKTPOHHOT'O IMYYKa MAarHuTHBIM I10JICM.

107. Pemenue 3agau

Pemenue 3agau Ha u cuiy JlopeHna

108. Pemenue 3aga4 no reme «Maraur-
HOE T10JIE»

Pemenue 3ama4 mo reMe «MarHuTHOE OJIEY

109. Pemenue 3agau

Pemenue 3ama4 mo reMe «MarHuTHOE MOJIEY

CamocrosiTesibHasi padoTa o0y4aro-
HUXCS

OmnwmcaTh CBOIICTBa MAarHUTOB M MAaTHUTHBIX NoJied. OTpeenTh HanpaBIeHHUs BEKTO-
pa MarHUTHOM WHIYKIWH. BBIMOTHNTS HHIMBHUyaIbHBIE 3aaHUSL.

Pabota co cripaBOYHBIMU MaTepHAIAMH 110 MHAYKIIMA MarHUTHOTO MOJIsL. MarHuTHOE
ToJIe B BELIECTBE (OTIMYNE Ana-, mapa- u GpeppoMarHeTukos). OnucaTs IPUHIUIIN-
IBHOE YCTPOMCTBO JIEKTPOM3MEPUTEIHHOTO NPHOOPa M MJIEKTPOIBUIATEIIS.

Tema 3.5.
DNeKTpOMarHuTHas
WHTYKITHSL.

110. DnekTpoMarHuTHAs HHIYKIIUS.

MarHuTHbI NOTOK. DneKTpoMarHuTHas UHAyKnus. Oneitel Papases. 3aK0OH HIeK-
TPOMAarHUTHOM MHAYKIUY. JleMOHCTpanMu: DIeKTpOMarHUTHast MHAYKLUS. ONBIThI
Dapages.

111. TIpasuiio JleHna.

[IpaBuino Jlenua. Pemenue 3a1a4 Ha 3akoH OMU.

112 - 113. JIaGopaTopHas padora.
W3yueHue ABII€HUS IIEKTPOMArHUTHOM
HWHAYKIOWH.

I/I3y‘IGHI/IG SIBJICHUA SHGKTpOMaFHHTHOﬁ WHAYKIHWH.




114. Onsrtel ['enpu. CaMOMHIYKIHSL. Omgitel ['enpu. Camounaykims. BuxpeBoe anextpuueckoe nosje. JleMoncrpanuu: 1 2
3aBucumocth D/IC caMOMHAYKIMH OT CKOPOCTH U3MEHEHHUS CHIIBI TOKA M UHYKTHB-
HOCTH IIPOBOJIHHKA.
115. Pemenue 3agau Pemenue 3amau 1 2
116. THIYyKTUBHOCTB. VHAYKTUBHOCTD KaTyIIKU. DHEPTUsi MATHUTHOTO HOJISL. 1 2
117. Peienue 3anad. Pemienve 3a1a4 Ha onpeiesieHHe MHAYKTHBHOCTH M SHEPTMHM MarHUTHOTO TOJIS 1 2
118. TpancdopmaTop. Tpanchopmarop. Kospdument tpanchopmanuu. lemoucrpaunun: Tpancdopmarop. 1 2
119. Ucnons3oBanne DMU B coBpe- Hcnons3oBanue OMMU B coBpeMeHHOM TEXHHUKE. 1 2
MEHHOM TEXHHUKE.
120. Pemenne 3ana4 mo teme «DIek- Pemenne 3aga4 no temMe «NEKTPOMArHUTHAsI MHITYKIIUS» 1 2
TPOMArHUTHAS! MHAYKIIHS)
121. Pemenue 3a1a4 no teMe «DIIEK- Pemenue 3a1a4 o Teme «ANEKTPOMarHUTHAST UHTYKITHSI 1 2
TPOMAarHUTHAS] MHAYKIIHS)
122. Pemienue 3aa4 1o 3JeKTPOJHHA- Pewienue 3a1a4 1o aneKTpoaMHAMUKE 1 2
MHKE
123. KonTpoJbHasi paéoTa 1o pa3zeny | BEITOTHUTE KOHTPOIBHYIO paboTy 1O pazaerny «IeKTPOAHHAMIKAY 1 2
«OIEKTPOANHAMHUKA
CamocrositesibHAas padoTa 00yualo- Pabota ¢ JOnOTHATENFHON U CIIPaBOYHOM TUTepaTypoit o TeMe. OT4er 1o adopa-
111070.4%: TOpHO# paboTe. Pemenre MHINBUAYATBHBIX 3aqaHuid. [IonroTOBKA K KOHTPOIBHOM
pabore.
[oxroToBuTh COOOIIEHMS, JOKIAAB WK pedepaTsl Ha TeMbl: OTKpbiTHE DMU.
[puHumn padots! Tpancdopmaropa. Mcnoap3oBanne DMU B TexHHUKeE.
Paznen 4.
KonebaHus 1 BOIHBI
Tema 4.2. 124. CBoOo/iHbIE 3JIEKTPOMArHUTHBIE CBobonHbIe 3neKTpoMarHuTHeIE Konebanus. KonebarensHelii koHTYp. [IpeBpamienne 1 2
DNeKTpOMarHUTHBIE KosebaHus. SHEepruu B KojebaTensHOM KoHType. @opmyna TomcoHa. 3aTyxaromue 3JeKTpoMar-
KOJIeOaHUS ¥ BOJIHBI HHUTHBIE KosiebaHus. JlemoHcTpanuu: CBoOOTHBIC 3JIEKTPOMAarHUTHBIE KOJIeOaHHSL.
125. Pemienue 3aja4 Ha MpUMEHEHHE Pemenne 3anad Ha popmyny ToMcOHa U 3JI€KTPOMarHUTHBIE KOJeOaHH 1 2
¢dopmyasl TomcoHa
126. BeIHYyXIeHHBIE 2JIEKTPOMAarHUT- BrIHYyXK/IeHHBIE 3JIEKTpOMarHUTHBIE Kojiebanus. ['eHeparop He3aTyXaroIuX 3J1eKTpo- 1 2
Hble KoslebaHus. Pe3onaHc. MarHUTHBIX Kosebanuil. Pe3onaHc.
127. IlepeMeHHBIH TOK. ITepemennsIit Tok. 3akoH OMa JJ1s1 3JIEKTPUIECKOH LIenH epeMeHHoro Toka. EMkocTt- 1 2
HOE ¥ MHAYKTHBHOE COIPOTHBIICHHE NTepeMeHHOro Toka. Jlemoncrpamuu: Ocruio-
rpamMMa rnepeMeHHoro Toka. KonnencaTtop B nenu nepeMeHHoro Toka. Karymika na-
JYKTHBHOCTH B IIeITM IEPEMEHHOTO TOKa
128. Pabora 1 MOITHOCTH IepeMeHHOTO | PaboTa 1 MOITHOCTH ITEPEMEHHOTO TOKa 1 2
TOKa
129. Pemenne 3ana4 Ha paboty 1 Moul- | Penienue 3aia4 Ha paboTy M MOIIHOCTH IEPEMEHHOTO TOKa 1 2
HOCTh IEPEMEHHOT'O TOKa.
130. I'eneparop repeMeHHOT0 TOKA. I'enepupoBanue nepemMeHHOro ToKa. [ 'eHepaTops! Toka. [IpuHIMI NeiicTBYS reHepa- 1 2

Topa nmepeMeHHoro Toka. Tpancdopmaropsl. Toku BEICOKOH gacToTHI. /leMoHcTpa-




nuu: Pe30HaHC B MOCIIEI0BATEIBHOM IIETTH MEPEMEHHOT0 TOKa. PaboTa aneKTporeHe-
paropa.

131. Iepenaua snexTposHeprun Ha pac- | [lomydenue, nepenada, moTpedieHNe U paclpeesieHue MIeKTposHeprun. [Ipodiaemsr 1 2
CTOSTHHE 9HEprocoepeKeHHs.
CamocrosiTesqibHasi padoTa 00y4aro- Brinucars cBOWCTBA 37IEKTPOMAarHUTHBIX BOJIH. OXapakTepu30BaTh 0COOCHHOCTH pa-
IHXCS . nuoTenedonHo cBsa3u. [loaroroButs coobiieHue mwin pedepar Ha Temy: M3o0pere-
HHE PaJIuo.
2 kypc 4 cemecTp 73
Tema 4.2. 132-133. JlabopaTopHasi pagoTa 1. UnayKTHBHOE U EMKOCTHOE CONPOTUBIICHHUS B IIETIU IEPEMEHHOI0 TOKa 2
DJIeKTpOMAarHUTHbIE 134. OnexkTpoMarHUTHBIC BOJIHEIL. DNeKTpOMarHuTHOE 1oJie Kak 0COOBI BU MaTepuy. DJIEKTPOMarHUTHBIE BOJIHBI, UX 1 2
KOJIcOaHMS ¥ BOJHBI cBoiictBa. Bubparop I'epua. OTKpBITHII KosiebaTeapHbIH KOHTYp. CKOPOCTH pachpo-
(mpomomxkeHue) CTPaHCHUS DJICKTPOMATHUTHBIX BOJIH.
135. Pemenne 3agau. Pemenue 3a1a4 Ha pacyeT NepHOoIa, YaCTOTHI KOJICOaHU, CKOPOCTH M JUTMHBI BOJHBI 1 2
136. Pamno- u CBU-BonHs! B cpeactBax | Pammo - 1 CBY — BonHEL B cpeacTBax cBsa3u. [loHsTHe 0 pagnocsssu. M3o0peTeHne 1 2
CBSI3H. panuo A.C. IlonoBeiM. [IprMeHEHHE IEKTPOMAarHUTHBIX BOJIH.
JemMoncTpanuu: M3nydeHne U mprueM 3IeKTPOMarHUTHBIX BOJH.
137. PagnorenedoHHas CBS3b. Pannorenedonnas cBs3b. Pagnosemanne. JlemoHncTpanuu: Paarocssssb 1 2
CamocrosiTesibHAast padoTa 00y4ao- [oxroroButk coobmenne mm pedepar Ha Temy: [Ipumenenue u ocobennoctu CBU-
IIHXCH m3nydeHnii. COBpeMeHHBIE CPEICTBA CBSI3M.
Paznen 5.
Onruka
Tema 5.1. 138. Cgert - a1eKTpOMarHuTHas BOJTHA. [Ipupona ceeta. Cer - anmekTpoMarHuTHas BodHa. CKOPOCTh pacIpOCTPaHEHHS CBETA. 1 2
IIpupona cera. OTtpakeHue BOJH. 3aKOH OTPaKEHUS ITpunnun [Molirenca. OTpaxeHre BOJIH. 3aKOH OTPaXKEHUS CBETA. YTOJ MaJeHUs U
cBeTa. yroi otpaxenus. M3o0paxkeHue B IIIOCKOM 3epkaiie. 3epkaibHoe U quddy3Hoe orpa-
xenue. JlemoncTpanuu: 3aKoHbl OTPaXKEHUsI CBETA.
139. Pemenue 3anau Pewienue 3a1a4 Ha 3aKOH OTPa)KEHUsI U IOCTPOCHUE B 3€pKall€. 1 2
140. IIpenomiuenue cera. [lomHOE OT- 3akoH npenomiieHne cBeta. Yroa npeiaomueHus. [Tokazarens npenomuenus. [Tonnoe 1 2
paKeHue CBeTa. BHYTpEHHee OTpaxkeHHe cBera. JleMoHcTpanmm: 3akoHbI nipesiomiieHus ceera. [lon-
HOE BHYTPEHHEE OTPaKEHHUE.
141. Pemenue 3a1a4 Pemenue 3a/1a4 Ha 3aKOH MPEJIOMIICHHS CBETA. 1 2
142. JIunssl. Jlunzel. Bunel nun3. Ontuueckas cuiia JuH3el. PopMysia TOHKOH JIMH3HIL. 1 2
143. Tloctpoenue nzo0paxkeHuii B iuH- | [locTpoenue n3o0pakeHuil B TnH3aX. X0 OCHOBHBIX JIy4el s mocTpoeHus. Perire- 1 2
3ax. HHE 33/1a4 Ha [IOCTPOSHHUE B JIMH3aX
144-145. JIaGopaTopHnas padora. 3y- | V3ydeHne n300pakeHUs MPeIMETOB B TOHKOM JIMH3E. 2 2
YeHHe N300pakeHHUs IPEJMETOB B TOH-
KOH JIMH3E.
146. Pemenue 3ana4. Pemenne 3agau mo teme «JIMH3BDY 1 2
147-148. Ontnueckue npuodOpHI. I'na3 ontmueckas cuctema. Onruueckue npudopsl. Jlymna, Mukpockor, Teneckorn. [e- 2 2

MoHcTpauuu: OnTHieckue npudopsl.

CamocrosiTe1bHast padora 00y4alo-

Pabora co cnpaBquoﬁ J'IHTCpaTypOfI IO MOoKa3aTeJsIM NPeJIOMJICHHA PA3JIMYHBIX BC-




IUXCH:

mecTB. Pemenue nHIMBUYallbHBIX 3a/JaHUH (PACUETHBIX U TECTOBBIX)
[MocTponTs M300pakeHre B coduparomieli IMH3e. Brinucars NpUMEHEHHE ONTHYECKUX
IpuOOopOoB.

Tema 5.2. 149. Tucniepcus cBera. Hucnepcus ceeta. OnbiT HetoToHa. Criektp. [lonsipuzanus ceera. [lonsipuzanus mno-
BounnoBble cBOlCTBa nepeuHblX BoH. Ilonsapusanus ceera. J{BokiHoe nyuyenpenomiienue. [lonsapounsr.
CBeTa Jemoncrpanuu: [Toxydenue crnekTpa ¢ moMoIbio npu3Mel. Crnekrpockor. [Tonsapu-
3anus cBera [loHsTre o rosorpaduu.
150. Unreppepennus cera. OnbIT Wnrepdepenuns cBera. KorepeHTHOCTh CBETOBBIX JIydeid. Y CIOBHSI MaKCUMyMa U
IOHra. UcnonsizoBanue natepdepennnn | muaumyma. OnbiT FOura. MHTEpdepeHnrs B TOHKUX TuieHKaX. [1o1ocs! paBHON TOI-
B HAayKE U TEXHUKE mmHEL. Konmeria HetoroHa. Mcnonp3oBanne nHTEphEpeHIINN B Hayke U TexHuKe. [Ipo-
cBeTiieHne onTuky. JleMoncTpamun: VMHTEpQEepeHIns cBeTa.
151. dudpaknus cBera. dudpaknmon- Hudpaxmus cBera. Audpakus Ha MENH B MapaUIeIbHEIX JiydaX. JleMoHcTpanmuu:
Hasl pelIeTKa. Hudpakmus ceera. [lomydeHne criekTpa ¢ moMoIbio qudpaknnoHHoi pemerku. u-
(pakIMoOHHAas penIeTKa.
152. Pemenne 3ama4 mo teme «BoiHo- Pemenne 3amau o Teme «BoIHOBBIE CBOWCTBA CBETa»
BBIE CBOICTBA CBETa»
153. Jla6opaTopuas padota. Uzyue- Wzydenue naTepdepeHNn U TUPpaKkIny cBeTa
HUe UHTepdepeHInH U qudpaKkunm cBe-
Ta
154. Ciextp 37eKTpOMarHuTHBIX BOJIH. | Bunel cnextpoB. CriekTpsl ucnmyckanus. CrieKTpsl HorionieHus. JInHenyaTslii CexTp.
Bunbl 231€KTpOMarHMTHBIX U3Iy4YEHUH. CrexTpanbHbli aHaU3 U ero npuMmenenue. 1llkana 3neKTpoMarHUTHBIX U3Ty4eHUIl.
PaznuuHble BUIBI 2JIEKTPOMArHUTHBIX M3JIy4EHHUH, X CBOMCTBA U MPAKTUUECKOE MPHU-
MeHeHue. YibTpaduoneroBoe u MHppakpacHoe uanydeHus. Penrrenosckue ayuun. Mx
IpupoJia 1 coiicTra. JleMoncTpanuu: JInHeiiuaTele CIEKTPhl Pa3IMYHBIX BEIIECTB.
155-156. JlagopaTopuas padora. ['pa- | I'pagynpoBKka CIEKTpOCKOIIa U ONpPEACTICHHE IIMHBI BOJHBI CIICKTPATBEHBIX JTHHHMA.
JTYUPOBKa CIIEKTPOCKOIIA U OTIpeiere-
HHE JUTMHBI BOJHBI CIIEKTPAIBHBIX JIU-
HUIL.
157. JlaGopaTopuas pa6ota. Permenune | Pemenne 3ama4 mo onTuke
3aj1a4 110 OIITHKE
158. KonTpoabnas padora 1o pasfeny | BIIOIHUTE KOHTPOIBHYIO paboTy 1o pazaeny «OnTuka»
«OnTuka»
CamocrosiTesbHast padoTa 00yualo- [oxroroButk moknax wim pedepart Ha Tembl: Mcaak HpIOTOH M OTKpBITHE TUCTIEPCHH
LIHXCS cBeTa. BonmokoHHas onTtrka U ee nmpuMeHeHne. OTKpeITHe HHOPAKPACHOTO H3ITyYSHHS.
Cospemennast rosorpadus. [I[pumeHeHne criekTpanbHOro aHanmu3a. CreKTpaibHbIH
aHaJM3 B MOeH mpodeccuu.
Paznen 6.
DJieMeHThl KBAaHTOBOI
(puzuku.
Tema 6.1. 159. TemnoBoe nznyuenne. @OTOH. Ksanroas runoresa [lnanka. Dueprus ksantra. ®otonsl. KopmyckyssipHbe 1 BOJIHO-

KBanToBas onrtuka

BbI€ CBOMCTBA (1)OTOHOB. I[yaan cBeta. Penenne 3aJla4 Ha CBOICTBa (I)OTOHOB




160. ®oToaddext. YpaBuenue doto-
a¢dexra.

Omgitel CtoneroBa. ®oToaddexT u ero 3akoHsl. BHenHuil GpoTosnekrpudeckuit a¢-
¢exr. Buyrpennuii potorddexr. Pabora Beixona. Kpacnas rpanuna gorosdpdexra.
YpaBuenue Diinmreitna. JlemoncTpanun: ©otosddekT.

161. ITpumenenue dporoaddekra.

[Mpumenenne poroadhpexra. TexHuueckne ycTpoiicTBa, OCHOBaHHBIC Ha HCIOIb30Ba-
Hue gpororddekra. Tunsl poTOdIEMEHTOB.

162. Pewenne 3ana4 o ¢porodddekry

Pemenue 3ana4 mo poroapdexry

CamocrosiTe1bHast padoTa o0y4aro-
LIHXCH

3amucaTh B TaOJIMILy BOJTHOBBIC M KBAaHTOBBIE CBOMCTBA CBeTa. BrImucaTh cBOMCTBA
¢doroHoB. Penrenne 3aau Ha cBoiictBa (poTOHOB. PeleHne HHANBUTya bHBIX 3aaHHIH
(pac4eTHBIX U TECTOBBIX)

HoxroroButs moxnax win pedepar Ha Temy: Onbitel A.I'. CtoneroBa. Pycckuit yue-
ueiid A.T'. CronetoB. MccienoBanus mo Gpotord ety Hemenkoro pusuka B. 'anb-
BaKca U HTaJIbsHCKOro yueHoro A. Pusn. [Ipumenenne gpotosddexra B TEXHHUKE.

Tema 6.2.

dusnka aToma.

163. Ombit Pesepdopna. [Tornomenne u
UCITyCKaHUE CBETA.

PasBurue B3r110B Ha cTpoeHue BemecTBa. CtpoeHne atoma. OmsITe Pesepdopra.
[Inanerapnas monens aroma. SAnepHas moaens atoma. [locrynatel bopa. Ilornomenue
1 HCIyCKaHUe cBeTa aToMoM. Monenb atoMa Bogopoaa o H. bopy. 3akoHoMepHOCTH
B aTOMHBIX CIIEKTpax BOJOPOJIA.

164. Jlazep. Mcmons3oBanne nazepa

KsanToBble reneparopsl. [lpuniun neiicteus nazepa. McnonszoBanue nasepa. [le-
MoHcTpauum: V3nydeHnue nazepa (KBaHTOBOTO reHepaTopa).

CamocrosiTesibHast padoTa 00y4aro-
IIHXCS .

Omnucath cxeMy ycTaHOBKH Pesepdopaa. YcrpoiicTBo pyOHHOBOTO Ja3epa. Boimucath
IIpUMEHEHHUE JIa3epPOB

IToaroToBUTH Npe3eHTaIMIO Ha TeMy: McTopust oTkpeiTus azepos. H.I'. bacos n A.M.
ITpoxopoB - HobeneBckue naypeatbl

Tema 6.3.
dusuka

aTOMHOTO g4pa.

165. Crpoenue aromHoro siapa. M3zoro-
IIBl. DHEPrus pacIIeIUIeHUs sapa.

Crpoenue atomMHOTO si1pa. CoctaB aTOMHOTO Apa. [IpoToHHO-HEHTPOHHAS MOJIETb.
W3otonsl. [Tonyuenne paanoakTHUBHBIX H30TONOB U MX MPUMEHEHHE. DHEpTHs pac-
meruieHus siipa. Jledext Macchl, 3HEprHsl CBSA3HM M yCTOWYHMBOCTh ATOMHBIX SEp.

166. Pemenwne 3a1a4 Ha COCTaB Saep
pAa3IUYHbBIX DJIEMEHTOB

P3360p COCTaBa AACp PA3JINIHBIX 3JIEMCHTOB.

167. EcTrecTBeHHas paguOaKTUBHOCTb.

CriocoObI HAOMIOACHHUS M PETUCTPAIIAHN 3aPsHKCHHBIX YacThIl. D¢ ekt Bapumoa —
UepenkoBa. EcTecTBeHHast painoaKTHBHOCTh. 3aKOH PaJIHOAKTHBHOTO pacrana. Alb-
¢a-, 6era- u ramma-uznydeHus. JemoncTpanun: CYeTINK HOHU3UPYIOUINX H3ITyde-
HUH.

168. Anepusie peakunu. Pemenue 3a-
Jag.

Snepueie peakuuu. Pemenue 3aaay.

169. HckyccTBeHHas paJiOaKTHBHOCTb

I/ICKyCCTBeHHaH PaaAuOaKTUBHOCTD. I[eJ'IGHI/Ie TSKCJIBIX SIACP.

170. denenwue sinep ypana. Llennas
siZIepHAs PeaKIusl.

I[CJ'IGHI/IC AA€p ypaHa. L[CHHa)I sAACpHas peaKkuus. Yr{paBnﬂeMaﬂ LeITHag peaKkuus.

171. SAAnepnas suepreTuxa. buonormue-
CKO€ JIEHCTBHE PaJIMOAKTHBHBIX H3ITY-
YeHUH Ha )KHUBbIE OPTaHU3MBL.

SnepHas 3HepreTuka. SInepHsiil peakrop. Mcnoab30BaHuE S3HEPTUU JEIIEHUS SAEP.
ADC. bruonormueckoe AeHCTBUE PaJHOAKTUBHBIX N3TYICHUH Ha KHUBBIC OPTAaHU3MEI.
SnepHoe opyxue. SnepHas 6€30MacHOCTb.

172. DremeHTapHbIC YaCTHIIBI.

DneMeHTapHbIC YaCTHIIBI.

173. O6001meHne MaTepuaa 1o paszie-

O06o01IeHne MaTepraia 1o paseny «JIeMEHThl KBAHTOBON (UK




1y «ONeMEeHTbl KBAHTOBOW (DH3HKH»
CamocrosiTe1bHast padoTa 00y4aro- Pabota co cnpaBo4HOIi IuTepaTypoii. Pazdop cocraa aroMHBIX sizep. Jomucats 4
LIHXCH sIIEpHBIE peaKLUU. 3anucaTh CBOICTBA 3JIEMEHTapHBIX YaCTHUI.
[oarorosuTs noknaxn wim pedepar Ha Temy: OTKpbiTHE HeliTpona. Mapwust u [Isep
Kropu. OTkpbITHE PagHOaKTUBHOCTH. BUABI pai0aKTUBHBIX U3JIy4YeHUH U UX CBOIl-
crBa. UepHoOBUIBCKast KaTacTpoda. SnepHoe opyxue. MUpHBI aToM Ha Ciryk0e ue-
JIOBEKA.
Pazgen 7. 174. 3¢pdexr Homnepa. Pactmpsiomas- | Oddexr Jomnepa u odHapykeHne «pa3deraHus» rajakTvk. Hara 3Be3Hast cucrema
OBomorus Beenernoit cs Beenennast. — lamaktuka. [pyrue ranaktuku. CTpoeHue u npoucxoxaenne [amaktuk. Pacmmps-
romasica Beenennas. beckoneuHocTs BeeneHHOM.
175. Bonpmoi B3peIB. Bo3mokHBIE Bonbioii B3psiB. Monens ropsiueit Becenennoil. Bo3moxkHble cLieHapuu 3BOJOLUN
cLeHapuH 3BoiIolMK BeenenHon Bcenennoii. [Tonstue o kocMmonoruu. Jlemoncrpauuu: CtpoeHue u 3soitonus Bee-
JICHHOU
176. DBomrONHA ¥ SHEPTHSI TOPCHUS OBOJIOLMS U dHEPrus ropeHus 38e31. DHeprust ConHua u 38e31. TepMosiiepHblid CHH-
3Be31. TepMosiiepHbIi CHHTES. te3. [IpobeMbl TepMOsSAEpHON SHEPTETHKH.
177. ObpazoBanue MiIaHETAPHBIX CH- OO6pazoBanue iaHeTapHbIX cucteM. JemoHcTpanun: Qotorpadun miaHeT, cleslaH-
CTEM. HBIE ¢ KOCMHYECKHX 30HII0B
178. Conreunas cucteMa ConHeyHas cucteMa u ee npoucxoxxaenue. ['unoresa npoucxoxnenus ConHeyHOM
cuctembl. Jlemoncrpanuu: Conneunas cuctema (Mogens). Kapra JIyHbI U niaHeT.
179.-180. [ToBTOpeHue Kypca pHU3MKH. [oBTopenue kypca ¢puzuku. [TonroroBka K sK3aMeHy.
CamocrosiTesibHast padoTa 00y4aro- IoxaroToBuTh Mokiaa win pedepar Ha Temy: 3Be3/bl U ux cTpoeHue. [Inanersr Coit- 4
IIUXCH: HeuHoM cuctemsl. Ilapan mnaner. TepmosnepHsiii cunTes. 3emis u Jlyna. CatypH u
ero kojpua. Camas 6onpirast mraneTa CONHEYHON CHCTEMBL.

HToOro no qucuuIInge:

270




3. YCJIOBUSA PEAJIN3ALIMU PABOYEN MTPOI'PAMMBI JJUCHUTIJIAHBI

3.1. TpeGoBaHUsI K MUHUMAJIBLHOMY MaTepPUAIbHO-TEXHUYECKOMY 00ecrnedeHnI0
Peanuzamus paboueit mporpaMmbl JUCHUILTHHBI TPEOYET HATHUUS y4eOHOTO KaOuHeTa
¢bu3uKu.

O6opynoBanne yueOHOTO KaOMHETA:

- TOCAJI0YHbIE MECTa MO KOJIMUYECTBY 00YJarOMINXCS;

- paboyee MecTo MpenoaaBaTes;

- KOMIUIEKTHI TJIaKaTOB U TaOJUIl 10 y4eOHOU quciuruinie «Dusukay;

- JIUCKU C AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu (Mpe3eHTaIH, BUPTYaIbHbIE
JabopaTopHbIe pabOThI, JICKTPOHHBIC YUCOHUKH, BUACOPUIBMBI IO TEMaM);

- o0opy0BaHKE JIJIs1 Ta00PATOPHBIX padoT.

TexHuueckue cpeacTBa 00y4eHHUS:

- KOMIIBIOTEP C JUIEH3UOHHBIM POTPaMMHBIM 00€CIIEUEHUEM;

- MyJIbTUMEIHAPOCKTOP.

3.2. UudopMmaunoHHoe odecneyeHrne 00yUeHus.
Ilepeyennb yyeOHbIX u3ganuid, UnTepHeT-pecypcoB, J0NMOJHUTEILHON JIUTEPATYPHI
OCHOBHBIE HCTOYHUKHU:

1. B.A.KacesnoB. ®wuszuka. 11 k. — YueOHuk. ba3oBelil ypoBeHb. — 95-€ U31., J0-

pab. — M. [poda, 2015. - 272c.

2. A.A.Iluackuit. usuka. /Y4.-4 uzn.-M.:@opym, HUL MHOPA-M,2017, 560c.
JlonoJiHUTEIbHbIE HCTOYHUKMU:
1. Camoiinenko I1.M. COopHHK 3a71a4 M BOIPOCOB 10 (u3uke: Yued. mocodue s CTy/I.
obpazoBar. yupexaeHuit cpen. npod. oopazopanus / I1.M. Camoiinenko, A.B. Ceprees.
— M.: U3natensckuii ieHTp «Akanemus», 2005. — 176 c.
2. KacessroB B.A. ®usmka. 11 ki1.: YaeOHuk 1 001eo0pa3oBaTeIbHBIX YUCOHBIX 3a-
Benenuii. — M., 2003. —416c.
3. Amutpuena B.®. ®usuka: yueOnuk. — M., 2003.
4. B.A KacesnoB. ®uszuka. 10 k1. — YueOHUK 1151 0011€00pa30BaTebHBIX YUpexKie-
HUH. — 6-€ u31., crepeotun. — M. Jlpoda, 2004
5. B.A.KacbsinoB. ®uzuka. 10 k1. — YueOHUK Ay 00111€00pa30BaTeNIbHBIX YUPExKie-
HUH. — 5-€ u31., 1opad. — M. [poda, 2006 20
6. CD-ROM - VBnekarenwHas ¢usuka. Ayauosnuukionenus/ Coct.E.A.Kauyp —
M. er. u3a.Enena, 2012
7. KacosinoB B.A. ®usuka. 10 ki1.: YueOHuk nist oOmieoOpa3oBaTenbHbIX YIeOHBIX 3a-
BeneHu. — M., 2015. — 416c.
8. B.®.[Imutpuena. ®uszuka. — 16-e uszm., crep. — Yuedbnuk. — 2012r.
9. O.M.Tapacona. JlabopatopHbie paboThl MO (U3UKE C BOMPOCAMHU U 3aIaHUSMH.
VYu.mocobue.-2-¢ u3a.-M.@opym UHOPA-M, 2013 (TlpodeccronanpHoe 06pa3oBaHue)

HNuTepHeT pecypesl:
1. AHumanuu GuU3HYecKUX MpoIieccoB. TpexMepHble aHUMAIMUH M BU3yaIM3aldH 110
bu3nKe, COMPOBOKIAIOTCS TEOPETHUSCKUMHU 00bsicHeHusmu. http://physics.nad.ru/



http://physics.nad.ru/

2. Uznarenbckuii nom «llepBoe ceHTsIOps». YueOHo-MeToanueckas razera «duznka
[DnexTponnsbIid pecype] http://fiz.1september.ru/

3. Caiirt "Knaccuas ¢usuka" http://class-fizika.narod.ru/ -O6pasosarenbabie pecypesl cetu
WHTEPHET JJII OCHOBHOTO OOIIETO U CPEIHETO (ITOTHOT0) 00IIero o0pa3oBaHms

4. Buneoypoku B cetu IHTEpHET [ DNEeKTpOHHBIN pecypc]
http://interneturok.ru/ru/school/physics/10-klass (Buaecomarepuaisl o MEXaHUKE, MO-
JICKyISApHON (PU3HKE, TEPMOIMHAMUKE U IIEKTPOTUHAMUKE)

5. Crangapt ¢pusznueckoro o0pa3oBanus B cpenneit mkoie. O030p MIKOIBHBIX MPO-
rpaMM U y4eOHHUKOB. MaTepuaisl o (U3UKe M METOJAMKE MPENOIaBaHus 1) yIUTEICH.
DK3aMeHaIMOHHBIE BOMIPOCHI, KOHCIIEKTHI, TECTHI AJIs ydarmxcs. HOBOCTH HayKH.
[DnexTponHsIii pecypce] http://www.edu.delfa.net/

6. www.fcior.edu.ru (denepanpHbIN 1IEHTP HHPOPMAITMOHHO-00PA30BaATEIBHBIX PECYP-
COB).

7. www.dic.academic.ru (Axagemuk. C0BapH U SHIIUKIONEINN ).

8. www. booksgid. com (Books Gid. DiekTponHas OuOIHOTEKA).

9. www. globalteka. ru (I'mo6anteka. ['mob6anpHas OuOIMOTEKA HAYYHBIX PECYPCOB).

10. www. window. edu. ru (EnnHo€ 0KHO JTocTymna K 00pa30BaTelIbHBIM pecypcam).

11. www. st-books. ru (JIyudimas yaeOHas muteparypa).

12. www. school. edu. ru (Poccuiickuii 06pa3zoBaTenbHbIii mopTai. JJocTynmHOCTh, Kaye-
CTBO, 3(p(PEKTUBHOCTB).

13. www. ru/book (DnekTpoHHas OMOIMOTEIHAS CUCTEMA).

14. www. alleng. ru/edu/phys. htm (OGpazoBatenbubie pecypcbl UntepHera — dusu-
Ka).

15. www. school-collection. edu. ru (Eaunas kosutekius 1iudpoBbIX 00pa3oBaTeIIbHBIX
pecypcoB). https//fiz.1september. ru (yueOHO-MeToanuecKas razeta « Duznka).

16. www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o Gusuke).

17. www. nuclphys. sinp. msu. ru (Snepnas ¢pusuka B Untepuere).

18. www. college. ru/fizika (ITogroroska k EI'D).

19. www. kvant. mccme. ru (Hay4dHO-TIOMYJISIPHBINA (DU3UKO-MATEMATHYECKUN >KypHAT
«KBaHT»).

20. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HaYUYHBIN KYPHAJ JJIs1 MOJIOJICIKN
«I1yTh B HayKy»)

IMPUMEPHBIE TEMbBI HHAUBUAYAJIBHBIX ITPOEKTOB 110 ®U3UKE
* Anekcannp ['puropseBud CTon€TOB — PYCCKUM (PUBHK.
* Anekcannp CrenanoBuy [lonoB — pycckuii yueHbli, H300peTaTensb pajiuo.
* AJbTepHaTHBHAs SHEPreTHKA.
* AKycTHYECKHE CBOWCTBA MOJIYNPOBOJIHUKOB.
* Anape Mapu Amnep — OCHOBOIOJIOKHHK 3JEKTPOAUHAMHUKHU.
* ACHHXPOHHBII JBUTATEIIb.
* AcTepouibl.
* ACTpOHOMHSI HAIIUX JTHEH.
* AtomHas ¢usuka. M3oronsl. [Ipumenenne pagnoakTUBHBIX H30TOIOB.
* bBecKOHTaKTHbIE METOJbI KOHTPOJISI TEMIIEPATYPHI.
* bunonspHsie TpaH3UCTOPBHI.


http://fiz.1september.ru/
http://class-fizika.narod.ru/
http://interneturok.ru/ru/school/physics/10-klass
http://www.edu.delfa.net/

* bopuc Cemenouy AAxobu — Hhu3MK U U300peTaTENb.

+ Benuuaiiime OTKpbITUS (PU3HUKH.

* Bupl anekTpuyecKuX pa3psaoB. DJISKTPUUECKUE pa3ps/ibl HA CITy:K0e YeoBeKa.
* Brnusaue neekToB Ha (PU3NUECKHE CBOWCTBA KPUCTAIIIOB.

* BcenenHnas u TemHas MaTepusl.

* Tlamuneo 'amunent — ocHOBATENb TOYHOTO €CTECTBO3HAHMS.

» Tonorpadus u ee npuUMEHEHHE

JIBI)KEHHE TENa NEPEMEHHON MacCBhl.

* Judpaxiys B HAIICH KU3HH.

» JKunkue KpuCTaIbL.

 3akonsl Kupxroda ams anekTpruiecKkoi Hemnu.

* 3aKOHBI COXPAHEHUSI B MEXAHUKE.

* 3HaueHue OTKpbITUi [anunes.

* Urops BacuibeBuu KypuaTtoB — (U3HK, OpraHM3aTop aTOMHON HAYKH M TEXHUKH.
* Hcaak HproTOH — co3gaTenb Kiaccuueckoil (u3uKH.

* Hcnosp30BaHKE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

* Knaccudukanus u xapakTepuCTUKHU JI€MEHTAPHBIX YACTHII.

* KoHCcTpyKIMOHHAsI NPOYHOCTh MATEPUAIIA U €€ CBA3b CO CTPYKTYPOM.

* KoHCTpyKuUs ¥ BUIIBI JTa3€POB.

* KpuonnektpoHrka (MUKPO3JIEKTPOHHUKA U XOJION).

» JlazepHbIE€ TEXHOJIOTMU U UX HCIIOJIb30BAHHUE.

+ Jleonapno na Bunuum — y4deHbld U ©1300peTaTeb.

e MarauTHbie U3MepeHusi (MPUHIUIBI TTOCTPOEHUS TPUOOPOB, CIIOCOOBI U3MEPECHUS
MarHUTHOTO TIOTOKA, MAarHUTHOW MHTYKIIUH).

* Maiikn ®@apaneit — co3narens yueHus 00 dJIEKTPOMarHuTHOM TIOJIe.

* Makc [lnaHk.

* MeTon Me4YeHBIX aTOMOB.

* Mertoibl HAOMIOJEHUS U PETUCTPAILIUU PATUOAKTUBHBIX U3TyUYCHHUN U YaCcTHII.
» Mertob! onpeesIeHNs IIOTHOCTH.

* Muxaun BacuibeBrd JIOMOHOCOB — YUEHBIN SHIUKIONEINCT.

* Mogenu atoma. OnbiT Pesepdopaa.

* MonekynsspHO-KUHETUYECKAs: TEOPUS UACATIbHBIX Ta30B.

* MouHus — ra3oBsIil pa3psa B IPUPOAHBIX YCIOBUSX.

* HanorexHosorus — MEXIUCIUILUTMHAPHAS 00JacTh (PYyHIAMEHTAILHON M MPUKIIA-
HOM HAyKH U TEXHHKHU.

* Hwuxkona Tecna: »xu3Hb 1 HEOOBIYAHHBIE OTKPBHITHS.

* Hukonain KonepHuk — co3aareib reJIMOLEHTPUYECKON CUCTEMBI MUPA.

* Hwunbc bop — onmH ®M3 co3mareneil COBpeMEHHOM (DHU3UKH.

* Hyxneocunres Bo BeeneHnnon.

* OObsicHeHue (POTOCUHTE3A C TOUKU 3pEHUS (PUUKH.

* OnTuyeckue SIBICHUS B IPUPOJIE.

* OTKpbITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOU CBEPXITPOBOIUMOCTH.

* llepeMEHHBIN NEKTPUUECKUN TOK U €r0 PUMEHEHHUE.

* [lma3ma — 4eTBEpPTOE COCTOSIHUE BELIECTBA.

» Ilnanersl COJIHEUHOW CUCTEMBI.



IToynmpOBOTHUKOBBIE JATYUKU TEMIIEPATYPBI.

[IpuMeHeHne KUAKUX KPUCTAIIIOB B IPOMBIIIEHHOCTH.

[IprmeHenue AIepHBIX pEaKTOPOB.

[Tpupona dheppomaruerusma.

[Ipo6ieMbl 3KOJIOTHH, CBSI3aHHBIE C UCTIOIB30BAHMUEM TEIIJIOBBIX MAIITUH.
[Ipou3BoACTBO, epeaaya U UCIOIb30BAHUE FIEKTPOIHEPTHH.
[Tpoucxoxnenrie CoaTHEYHON CUCTEMBI.

[Ibe30nneKkTprudeckuil 3pPEeKT ero NnpuMeHeHHe.

Pas3Butne cpencTs cBsA3M U paamo.

PeakTuBHBIE IBUTaTENIN U OCHOBBI paOOTHI TEIJIOBOM MAILIMHBI.
PenukroBoe usiydeHue.

Penrtrenosckue myun. Mcropust otkpeitus. [Ilpumenenue.

Poxxnenue u 5BOIIOIUSA 3BE3 1.

Ponp K. 3. 1InonK0BCKOTO B pa3BUTHA KOCMOHABTHKHU.

CBeT — 3neKTpoOMarHuTHasi BOJIHA.

Cepreii [1aBnoBru KoponeB — KOHCTPYKTOP M OPTraHU3aTOP MPOU3BOACTBA PAKETHO-

KOCMHYECKOU TEXHUKHU.

Cuibl TpeHus.

CoBpemeHHasi CIyTHUKOBAsI CBA3b.
CoBpeMeHHas (pu3nyeckasi KapTHHA MHpA.
CoBpeMeHHBIE CPEICTBA CBSI3H.

ConHlle — UCTOYHHK XKU3HU HA 3eMmiie.
Tpanchopmaropsl

VY abpTpa3Byk (TosydeHue, CBOWCTBA, TPUMEHEHNE).

YnpasisieMblil TEPMOSIEPHBIN CUHTES.

Y ckopuTenu 3apspKeHHbBIX YaCTHLLL

®u3nKa U My3bIKa.

®dusnyecKkue CBOMCTBAa aTMOC(EPHI.

DOTOSJIEMEHTHI.

®ororpdexr. [lpumenenue sBiaeHus: Gpotodrpdexra.

Xanc Kpuctnan Opcres; — OCHOBONOJIOKHHUK JIEKTPOMArHeTU3Ma.
YepHble OBIPHI.

[IIkana 371€eKTpOMarHUTHHIX BOJIH.

DKOJIOrH4ecKue MpoOIeMbl U BO3MOXHbBIC TyTH UX PEIICHUSI.
DIIeKTPOHHAs! TPOBOJAUMOCTH METAIIIOB. CBEPXIPOBOUMOCTb.

* Omunuil XpuctruanoBud JIeHIT — pycckuii pu3nuk



4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUA JUCIUITJIMHbI

KoHTpo/ib M olleHKa Pe3ysIbTaTOB OCBOSHUS JUCITUIUTHHBI OCYIIECTBIISETCS MPETo/ia-
BaTelieM B TIPOIIECCE MPOBEICHUS YICOHBIX 3aHATHN U JIAOOPATOPHBIX pabOT, TECTUPO-
BaHMsI, & TAK)KE BBHITIOJHEHUS 00YJArONTUMUCS WHIANBUIYATBHBIX 3a/aHAM, TOATOTOBKU
coobmennit u pedeparoB. OleHKa pe3yIbTaTOB OCBOCHUS y4eOHON MUCIUIUIAHBI MPO-

BOAMTCA B (popme dK3amMeHa.

Pe3yabTarnl 00yyeHus
(ocBOEHHbBIE YMEHHSsI, YCBOEHHbIE 3HAHUSI)

@®opMBbI M METObI KOHTPOJISI U OLIEHKH pe-
3yJbTAaTOB 00y4eHHs

YMeThb:

- OIMUCHIBaTh U OOBSICHATH (PH3UYECCKUE SIBICHUS,
CBOICTBA I'a30B, KUIAKOCTEH M TBEPIBIX TEJI; AIEKTPO-
MAarHUTHYIO HHIYKIUIO, PaclpOCTPAHEHUE JJIEKTPO-
MarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETa; (OTO-
adexr;

- Jle7laTh BBIBOJIBI HA OCHOBE JKCIIEPUMEHTAIbHbBIX
JIAaHHBIX;

- IPUBOJUTHh HPUMEPHI MPAKTUUYECKOTO HMCIOJIH30-
BaHUs (U3MUYECKUX 3HAHW: 3aKOHOB MEXaHUKH,
TEPMOJIMHAMUKHU U 3JIEKTPOJUHAMUKH; PA3TUYHBIX
BUJIOB 3JICKTPOMArHUTHBIX HM3Jy4CHUH, KBAaHTOBOMU
(bM3UKH B CO3JIaHUHM SJICPHOM SHEPTETUKH, JTa3€POB;
- INPUMEHATH MOJIYYEHHBIE 3HAHHS U1l PELICHUS
busznuecKkux 3a1ay;

- U3MEPSATH P PU3MUECKUX BEIIUYUH;

- BOCIIPUHUMATh U Ha OCHOBE IOJIYYEHHBIX 3HAHUMI
CaMOCTOATENILHO OIEHHWBAaTh WH(MOPMAIUIO, COIEP-
Kairytocs B cooOmenusx CMU, Murepuere, Hayy-
HO-TIONYJISIPHBIX CTATHSIX;

- UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKON NEITEIbHOCTH W MOBCEIHEBHOU
JKU3HMU.

nabopaTopHbIe PaOOTHI (BBITTOJIHEHUE Pa0OTHI,
3aro0JHEHUE OTUYETOB U TA0JIUIL), BEITIOJIHEHUE
M3MEpEHUI1, YCTHBIN OIpOC, COCTaBICHHE OMOp-
HBIX KOHCTICKTOB, TECTHPOBAHUE, PEIICHUE 3a-
Jad, HaOJI0IeHUE 32 IeATeIbHOCThIO 00yYaro-
HIETOCsI, TPOMEXYTOYHAS ATTECTAIHS 110 pa3Jie-
nam,

MIPOMEXKYTOUHAs aTTecTanus B popme dK3aMeHa

3HaTh:

- CMBIC]I TIOHATHHA: (HU3UUECKOE SBIECHUE, Bellle-
CTBO, B3aUMOJICHCTBHUE, JIEKTPUIECKOE I10JIe, Mar-
HUTHOE I10JI€, BOJIHA, (OTOH, aTOM, aTOMHOE SI/IpO;
- CMBICT (PU3UYECKUX BEJIUYHH: CKOPOCTh, YCKOpE-
HUE, Macca, Cuia, UMIYJbC, paboTa, MeXaHUYecKas
SHEPTHsI, BHYTPECHHSSI DHEPrusi, aOCONIOTHAS TEM-
neparypa, CpeHsss KHHEeTHUYeCKas YHEPTUsl YacTHIl
BEIIECTBA, KOJHMYECTBO TEIUIOTHI, SJIEMEHTapHBIN
AIIEKTPUUYECKUH 3apsij;

- CMBICHT (PU3UYECKUX 3aKOHOB KJIACCUYECKOW Me-
XaHUKH, BCEMHPHOTO TATOTEHHUS, COXPaHEHUs
SHEPIUH, HUMITyJIbca M DIEKTPUYECKOTO 3apsja,
TEPMOJUHAMUKH, SJIEKTPOMArHUTHON WHIYKIIHH,
dboTorddexra;

- BKJIaJ POCCHMCKHX M 3apyOeXHBIX YUEHBIX, OKa-
3aBIIMX HAWOOJBIIEE BIWSHHUE HAa pa3BUTHE (HU3H-
KH.

JlaGopaTtopHast paboTta (BBITIOJIHEHHE Pa0OTHI,
3aMoJIHeHHE OTYETOB), YCTHBIN ompoc, pedepar
WIN COOOIICHNE Ha TEMY, TECTHPOBAHUE,
HaOJI0IeHNE 32 JIeITENbHOCTHIO 00Y4aoIero-
Ci, MPOMECIKYTOYHAA aTTECTAlUsA, ITPOMECKYTOY-
Has aTTectanus B hopMe IK3aMeHa







