MMHUCTEPCTBO OBPA30BAHMS NPKYTCKOM OBJIACTU
I'oCYIAPCTBEHHOE BIO/PDKETHOE ITPOOECCHOHAJIBHOE OBPA30OBATEJIbHOE
YUPEXJIEHUE UPKYTCKOI OBJIACTU
«HIDKHEY JUHCKU TEXHUKYM XEJE3HOJOPOXXHOI'O TPAHCITIOPTA»

PABOYASI IPOTPAMMA YUEBHOM JUCHUATIJIMHBI

duszuka

Texunueckuit npopuiib
23.02.06 Texuuyeckas 3KCIUTyaTallHsl OJABUAKHOTO COCTaBA JKEJIE3HBIX TOPOT

2020r.



Onobpeno
[IpeAMETHO-UMKIIOBOM KOMHMCCHUEN

ITporokou Ne
Or « » 2020r.
ITpencenarens ITIIK

Pabouast nporpamMmma yueOHOM AUCHUILIUHBI pa3paboTaHa HA OCHOBE:
-(enepasbHOr0 TrOCYIapCTBEHHOrO 00pa3oBaTEIbHOIO CTAHAAPTA CPEIHEro
ob1miero oopa3zoBaHus,

- Ha OCHOBE WpUMEpHOW mporpamMmbl «Duszmka» s MNpodhecCHOHATHHBIX
obOpasoBarenbHbIX opranuzaiuii, 2015 r. ®I'AY «DUPO».

Pa3pabotuuku :
Astop: Okynesa E.K., mpenonaBarens 001eo0pa3oBaTeIbHBIX TUCIATLIAH
I'BITIOY HTXKT



COJIEPKAHME

. IIACIIOPT NPOT'PAMMBbI YYEFHOM JUCHUTIINHBI
. CTPYKTYPA U COJAEP)KAHUE YUYEBHOH JUCIHUATLJIMHBI

. YCJIOBHUs PEAJIM3ALIMU MMPOTPAMMBI YYEBHOM
JANCHUITINHBI

. KOHTPOJ/Ib MU OIEHKA PE3YJBTATOB OCBOEHUS
YYEBHOU JUCIIUITJIMHbI

cTp.

16

17



1. TACHOPT IPOT'PAMMBI YUEBHOM JUCHUTLIAHBI
OU3UKA

1.1. O61acTh NpUMEeHEeHHsI TPOTPAMMBbI

Pabouas mporpamma y4ueOHOW IUCHMIUIMHBI SBISETCS YacTbiO OCHOBHOM 00pa3zoBaTeiabHOM
MPOTPpaMMbl  MOJTOTOBKH  CIIEIMAJIMCTOB CPEIHEr0 3BEHA 23.02.06 Texunueckas
IKCILTYATANMS MOABUKHOTO COCTABA 7KeJIE3HBIX 10POT

1.2. MecTO AMCHMILVIMHBI B CTPYKType OCHOBHOH NpogeccHOHAJIBbHOI 00pa3oBaTe/IbHOM
nporpamMmsbl: yue6Has nucuuruinia «dusuka» BXoAUT B 0011e00pa30BaTeIbHbINA IUKII.

1.3. Ileu ¥ 3a/1a44 AUCHUILUIMHBI — TPe0OBAHMA K pPe3yJbTAaTaM 0CBOCHHS TUCHMIJIMHBI:
Copepxanue nporpammbl «Pu3HKay HAIPABIEHO HA JOCTUKEHHE

CIENYIOIINX LeJIe:

- OCBOCHHE 3HAHUN 0 PYHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX M MPUHIUMAX,

JeKalluX B OCHOBE COBPEMEHHOM (PM3MUECKOM KapTUHBI MUPA; HanOOJee BaKHBIX OTKPBITUSX B
oOnactu (pU3MKH, OKA3aBIIMX OMpPENENSIONIee BIUSHUE HA PAa3BUTHE TEXHUKU U TEXHOJIOTHU;
METOAaX HAy4YHOTO MO3HAHUS IPUPOIBI;

- OBJIaJICHUE YMEHUSMHU IPOBOAUTH HAOIOIEHNUS, TNIAHUPOBATDH U BBIMOIHSTh

HKCIIEPUMEHTBI, BBIIBUTATh TUIIOTE3bI U CTPOUTH MOJECIH, IPUMEHSTH ITOJTyYCHHbIE

3HaHUS MO PU3HMKE I O0BSICHEHUS Pa3HOOOPa3HBIX (PU3NYECKUX SIBJICHUI U CBONCTB BEIECTB;
NPAaKTUYECKOTO  MCIONb30BaHMS  (U3WYECKUX  3HAHMH;  OLEHHMBATh  JIOCTOBEPHOCTH
€CTeCTBEHHOHAy4YHOU HH(popManny;

- pa3BUTHE TO3HABATEJIBHBIX HWHTEPECOB, WHTEIUICKTYAJbHBIX M TBOPYECKHUX CIOCOOHOCTEH B
mpolecce MNpUoOpeTeHHs] 3HAHUH M yMEHUH MO (U3MKE C HCIOJIb30BAHUEM pPa3IMYHbIX
UCTOYHHUKOB MH(OPMAIIUH U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIHTAaHHUE YOEXKIIEHHOCTH B BO3MOXKHOCTHU TO3HAHMS 3aKOHOB MPHUPOJBI; MCIOIb30BaHUS
MOCTHKEHUH (U3MKKM Ha Ollaro pa3BUTHS YEJIOBEYECKOW IUBUIIM3AIMU; HEOOXOAUMOCTH
COTPYIHUYECTBA B MPOIECCE COBMECTHOTO BBIMOJHEHUS 33]a4, YBAKUTEIBHOI'O OTHOILIEHUS K
MHEHHMIO OIMOHEHTa NpU OOCYXKIEHHH TpoOJIeM €CTECTBEHHOHAYYHOTO COJepKaHHUS;
TOTOBHOCTU K MOPaJIbHO-3TUYECKOMN OLIEHKE UCIIOJIb30BAHUSI HAYUHBIX JOCTHUKEHHI, YyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KaIOLIeH Cpe.Ibl;

- HCIOJIb30BaHHE NPUOOPETEHHBIX 3HAHUM M YMEHUH i1 pelIeHUs TPaKTUYECKUX 3aaad
NIOBCEHEBHOM JKM3HHU, obOecredyeHusi 0e30macHOCTH COOCTBEHHOHM >KU3HH, paIlMOHAJIBLHOTO
PUPOIONOIL30BaHUS U OXPAHBI OKPYKAIOIIEH Cpelbl U BOZMOKHOCTSMU MPUMEHEHHUS 3HAHUN
IIPY PELICHUH 33/1a4, BO3ZHUKAIOUIUX B IOCIEAYIOIIEH Mpo(ecCHOHANBHOMN NesITeTbHOCTH.

OcBoenue coaepxaHusg y4deOHOW aucrumiuHbel «®Dusnuka», o0OecreunBaeT JIOCTHXKEHHE
CTyZIEHTaMH CIEAYIOINX Pe3yJIbTaTOB:

JUYHOCMHBIX:

-4yBCTBO T'OP/IOCTH M YBAKCHUS K HCTOPHU M JOCTHKCHUSAM OTEYECTBEHHON (DU3NUECKON HAYKH;
¢u3nUeckn TrpaMOTHOE IOBEeIEHHE B NPOPECCHOHATBHOM MEATENbHOCTH U B OBITY IIpHU
oOpareHuu ¢ mpudopamMu U yCTPOMCTBAMU;

- TOTOBHOCTHb K IMPOAODKEHHIO O00pa3oBaHMA U TOBBIIICHHUS KBaTU(HUKAIMU B U30paHHOU
npodecCHOHATBHON AEATETPHOCTH U OOBEKTHBHOE OCO3HAHHME POJH (PU3UUECKUX KOMIETCHINH
B 3TOM;

- YMEHHE WHCIOIb30BaTh JOCTHIKEHUS COBPEMECHHOW (HM3WYECKOM HAayKHM M (QHU3MYECKHX
TEXHOJIOTUH [UIs TOBBIIICHUS COOCTBEHHOTO HWHTEIUIEKTYaJbHOTO pa3BUTUS B BBIOPAHHOM
npodeccHoHaIbHON AEATETbHOCTH;

- CaMOCTOSITENIbHO J1OOBIBaTH HOBBIE Ui ce0sl (hu3MYecKHe 3HAHMSA, WUCHOJB3ys ISl ATOTO
JIOCTYITHbIE ICTOYHUKH HH(pOpManuy;

- YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOILICHHS B KOMaHJE IO PEIICHUIO OOLIMX
3ajay;



- YMEHHE YNPaBJIATH CBOEH NMO3HABATEIBLHOM NEATENbHOCTHIO, TPOBOIUTH CAMOOIICHKY YPOBHS
COOCTBEHHOI'0 MHTEIUIEKTYaJIbHOTO PA3BUTH.

MemanpeomemHuuix:

- HCIOJB30BaTh Pa3IMYHbIE BHJbl I103HABATEIbHON AEATENBHOCTU AJIS PELIeHUs (PU3NYECKHX
3a1a4, TPUMEHITh OCHOBHBIC METOJbl IO3HaHMUA(HAOIIOAEHUE, ONMHMCAaHUE, HU3MEPEHUeE,
9KCHEPUMEHT) AJIs1 U3YUEHHUS PA3IUYHBIX CTOPOH OKPYKaroLIeH JelCTBUTENbHOCTH;

- WCIONBb30BaThb  OCHOBHBIE  WHTEIUIEKTyaJbHBIE  ONEpalMy:  IOCTAaHOBKAa  3a/ayH,
dbopMyIUpOBaHUE THUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTeMaTHU3aIlus,
BBISIBJICHHE TPUYMHHO-CIICICTBEHHBIX CBSA3EH, MOUCK aHAJIOrOB, (pOpMyTUpOBaHHE BHIBOJIOB IS
W3Y4YEHUS PA3JIMYHBIX CTOPOH (M3HYECKUX OOBEKTOB, (PU3MUECKUX SBICHUNH U (PU3MUECKHUX
IPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAUMOCTh CTAIKUBAThCA B IPOdecCHOHaNbHOM chepe;
- YMEHUE IeHepUPOBaTh UJEU U ONIPEJEIIATh CPEACTBA, HEOOXOAUMBIE Ul UX peaTu3allu;

- UCTOJIb30BATh PA3IMYHBbIE MCTOUHUKU JJIS TOJIydyeHHs (pu3nueckoil MHQPOpPMALUHU, YMEHUE
OLIEHUTH €€ JOCTOBEPHOCTH;

- QHAJIM3MPOBATh U MIPEJCTABIATH HH(POPMAIIHIO B PA3TUYHBIX BUIAX;

- NyOJMYHO TPEACTaBIATH PEe3yJabTaTbl COOCTBEHHOTO HCCIEIO0BaHMS, BECTH JUCKYCCHH,
JOCTYITHO ¥ TAPMOHHYHO COYeTasi cojiepKanue 1 (POpMbI PeACTaBIIEMON HHPOPMAIIUH.
npeomemHmuix:

- c(OpPMHPOBAHHOCTh TPEACTABICHUN O pOIM U MecTe (PU3MKM B COBPEMEHHOM Hay4HOMH
KapTUHE MHpa; TMOHHUMaHWE (U3MYECKON CYITHOCTH HaOr0maeMblXx BO BceneHHOUW sIBIICHUIA;
NOHUMaHue poiud (GU3MKK B (OPMHUPOBAHUHU Kpyrosopa U (yHKIMOHAIHHOW TPaMOTHOCTH
YeJIoBeKa Uil PEeLIeHUs NPAaKTHYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAIOIIUMH (PU3HUECKUMH MOHATUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPHSIMH; YBEPEHHOE UCII0JIb30BaHKUE (PU3NYECKON TEPMUHOJIOTUU U CUMBOJIMKHY;

- BJIaJICHUCOCHOBHBIMH ~ METOAAMU HAyYHOrO TIIO3HAHUS, MCIOJNb3YeMbIMH B  (U3HUKE:
HaOJr0IeHUE, ONMCAaHUE, U3MEPEHUE, IKCIICPUMEHT;

- yMmeHus oOpaOaTbIBaThb pE3yNbTaThl M3MEPEHHH, OOHAPYKMBATh 3aBUCHMOCTb MEXIY
(GU3NUECKUMU BETMYMHAMH, OOBSCHSTH OJTY4YEHHBIE PE3YJIbTAThl U JIEJIaTh BHIBOJIBI;

- ¢(OPMHUPOBAHHOCTb YMEHUS peliaTh PU3NUECKUE 3a/1aUH;

- c(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSTH MOJYYECHHbIE 3HAHUS ISl OOBSCHEHUS YCIOBUH
npoTeKaHus (U3NYECKUX SIBICHUI B MpHUpoOJE, B NMPOoQecCHOoHaIbHON cdepe W A MPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;

- ¢(hOpMUPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOUICHHIO K (U3UUECKOr HH OpMAaIuH,
NOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI THCHUILIMHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydaromerocsi 182 gacos, B TOM yuce:
00s13aTeIbHON ayTUTOPHON yueOHOUM Harpy3ku oOyuatomerocst 121 gacos;
CaMOCTOSITeNNbHOU paboThl o0yuaromerocs 61 yacos.

1.5. Ilepeyennb popMupyeMbIX KOMIETEHINH

OK 1. [ToHuMaTh CyIHOCTh M COLMAIBHYIO 3HAUMMOCTh CBOEH Oynyiieil mpodeccuu, mposBiIsTh
K HEH YyCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTh, BHIOMPATh TUIIOBBIE METOJBI M CIIOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3()(EKTUBHOCTh U KAYECTBO.

OK 3. IlpuHuMmaTh pelieHus B CTaHJAPTHBIX M HECTAHJIAPTHBIX CUTYalUsAX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisATh HOUCK U UCIOJIB30BaHKUE HHPOPMALIUU, HEOOX0IUMOH 1is 3((HEKTUBHOTO
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, IPOPECCHOHATIBHOIO U TMYHOCTHOI'O Pa3BUTHS.

OK 5. Hcnonb3oBaTh HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B NMPO(ecCHOHAIBHOM
JESATEIIBHOCTH.



OK 6. Paboratp B KONJIEKTHBE W B KoMaHzae, 3(p(eKkTuBHO OOMATHCA € KOJUIETaMH,
PYKOBOJICTBOM, MOTPEOUTEISIMH.

OK 7. Bbpats Ha cebs OTBETCTBEHHOCTh 3a padOTy WICHOB KOMaHIBI (ITOJYMHEHHBIX), 32
pe3yabTaT BBIOJIHEHUS 3alaHUi.

OK 8. CamocTosTenbHO ONpEeAeisaTh 3a4a4d MPO(PECCHOHANBHOTO M JMYHOCTHOTO Pa3BUTHIL,
3aHUMaTbCsA cCaMo00pPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIIEHHE KBATM(PUKALIUH.

OK 9. OpueHTHpOBAaTbCS B YCIOBUSIX YacCTOH CMEHBI TEXHOJIOTUH B MpodeccHoHaIbHOM
NESITETbHOCTH.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUbI Y4eOHOI padoThl

Bun yueOHo# padboThl

Oobvem uacos

MaxkcumanbHas yyeOHasi Harpy3ka (Bcero) 182
Oos13aTesibHAs ayAUTOPHAsI yueOHasi HAarpy3ka (Bcero) 121
B TOM YHUCIJIE:
nabopaTopHas paboTa 20
KOHTpPOJIbHAs paboTa 7
CamocrosiTesbHast paboTa 00y4awuierocsi (Bcero) 61
B TOM YHCIIE:
-BBITNIOJIHEHUE NPE3EHTALUH; 1
-BBITNIOJIHEHUE pedepaToB; 6
-COCTaBJICHHE OTYETOB I10 BBIIIOJHEHHBIM J1a00paTOPHBIM paboTaM U HX
3aIlUTAa; 20
-M3y4eHHE YUeOHOU TUTEpaTyphl 1o Teme U coctabiienne OK; 10
-BBITIOJTHEHUE TECTOBBIX 33aHUM; 10
-perieHue 3aad; 7
-peleHre TUIOBBIX 33aHUH KOHTPOJILHOU PaOOTHI. 7

Ipomedxxcymounas ammecmayust 6 popme - 9K3ameH.




2.2. TemaTu4yecKkuii IVIaH U coAep:kaHue y4eOHou aucuumiuabl PU3UKA

HaumenoBanue Conep:xanue yueOHOro matepuaja. JlaboparopHelie, npaktudeckne padorel. CaMocTosiTeIbHAsE padoTa O0Bem Yposensn
pa3esioB M TeM 00y4aloumxcs. Yacos OCBOEHHSI
| 2 3 4
Pa3znen 1 39
MexaHuka
Conep:kaHne yueOHOro MaTepHaJia 3
Beenenne. 1 | ®usuka — Hayka o npupoje. EcTecTBeHHOHAYYHBIH METO/] HO3HAHMS, €I0 BO3MOKHOCTH M IPAHUIIBI IPMMEHUMOCTH. 2
MonenupoBanue GU3NICCKUX SIBICHHUI U MPOLIECCOB. 1
2 | Pomb 3KCIIEPUMEHTA ¥ TEOPHMH B IPOLECCE O3HAHUSA IpUpoasl. Ousrueckre 3aKoHbl. OCHOBHBIE dIEMEHTHI (PU3UYECKOH 1 2
KapTUHbBI MUpA.
3 | IousaTue o Ppu3MUeCKoil KapTuHE MUpa. 3HaueHue Ppusuky npucsoenue npodeccuit CIIO u cnenmansuocteii CIIO. 1
CamocTosiTe1bHaAsi padoTa 00y4YaroUIUXCH: 1
-BBINOJIHEHUE TECTOBBIX 33IaHUI. 1
Tema 1.1. Coaep:xkanue yueOHOT0 MaTepuaja 5
Kunemarunka 4 | MexaHHMYECKOTO NBIKEHHUE, TIEPEMENECHUE, TYTh, CKOPOCT. 1 2
5 | PaBHOMEpHOE MPSAMOJIMHEHHOE IBHKEHHE. 1 2
6 | Vckopenue . paBHOIIEPEMEHHOTO JIBUIKEHHS 1 2
7 | CBoGogroe magenue. JIBmkeHue Teaa, OpOIIEHHOTO MO/ YIIIOM K TOPH30HTY. 1
8 | PaBHOMEpHOE IBHKEHHE II0 OKPYKHOCTH 1
JlaGoparopuas pabora: 3
9-  Nel «MccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMCHHU NPU PABHOMEPHOM JIBHDKCHUH. 1
10- Ne2 «VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH TIPU PaBHOYCKOPCHHOM JIBUKCHUI. %
11-  Ne3 «M3mepeHue yCKOpEHHs MIPSIMOIMHEIHOTO PAaBHOYCKOPEHHOTO JIBIIKCHHSY.
12-  Kourposabhas padora: Nel 1
1
CamocTosiTe1bHasi padoTa 00y4Yaroluxcs: 4
- u3y4eHue y4eOHOM auTepaTypsl o TeMe «Bupl MexaHu4decKoro ABMKeHus», coctaBienue OK; 1
-COCTABJICHHE OTYETOB MO BBITIOJIHEHHBIM J1A00PATOPHBIM pab0TaM U UX 3allKTa; 3
Tema 1.2 Cojepskanne yueOHOT0 MaTepuaia 5
3akonnl mexauuku | 13 | Tlepssiii 3akoH Hetotona. Cuna. Macca. MMiyJibc. 1 2
HboToHna. 14 | Bropoit 3akon Hbl0TOHA- OCHOBHOM 3aKOH KIIACCHMYECKON AMHAMUKH. 31 3akoH HproToHA. 1 2
15- | 3akon BcemupHOro TATOTEHHMS. ['paBuTannonnoe noje . Cuna Tskectu. Bec . cmocoObl nsmenenus Macchl Tex. CHilbl B 3 2
16- | mexanuxe.
17-
JlaGoparopuas pagora: 1
18- Ne4 «MccnenoBanue ABMXKEHUS Tella OJ ACMCTBUEM MMOCTOSIHHOM CHJIBDY. 1
19- Konrpoabuas padora: Ne2 1
CamMocrosiTe1bHast padoTa 00y4aroIuXCs: 5




-M3y4YeHHUE YUeOHOH uTeparypsl no Teme «Cuibl B mpupoje», cocrapicaue OK;
-COCTaBJICHHE OTYETOB IT0 BHIIIOJIHEHHBIM JJAOOPATOPHBIM padoTaM M HX 3allUTa;
-BBINIOJTHEHHE TECTOBBIX 3aIaHUIA;

-BBIIIOJIHCHHE pedepaToB.

N O PR

Tema 1.3 Conep:xanne y1e0HOI0 MaTepHaIa
3axombl 20- | 3aKOH COXpaHEHUs UMILyJbca. PEakTHBHOE ABHXCHIUEC. 2
COXpaHeHHs. 21-
22 | Pabota cuibl. PaboTa moTeHIHanbHbIX CUl. MOIHOCTS. 1 2
23 | Dueprus . Kunernueckas sHeprus . [loTeHIMansHas SHEPTUs 1
24 | 3akoH coxpaHEHMS MEXaHMYECKOil sHepruu. IIpuMeHeHe 3aKOHOB COXPAaHEHHS. 1 2
25 | VpOK- ceMUHap 10 MEXAHHUKE. 1
JlabopaTopHasi padoTa: 2
26- No5 «l3yycHHe 3aKOHA COXPAHCHHS UMITYJIbCA U PEAKTHBHOTO JIBHIKCHUSY. 1
27-  Ne6 «CoxpaHeHHe MEXaHHUYECKOI SHEPriK IPH JBIIKCHUH TeJia [0]] JSHCTBUEM CHJI TSHKECTH U YIIPYTOCTHY. 1
CamocrosiTesibHAsI pa00oTa 00y4AIOIIUXCS: 2
-COCTABJICHHE OTYETOB M0 BBIIIOJIHEHHBIM JIA0OPATOPHBIM PaboOTaM M WX 3allUTa, 2
Pa3znen 2. 26
MouaexkyasipHasi
¢usuka.
TepMoauHAMHUKA.
Tema 2.1 Coneprkanue yuyeOHOro MaTepuasia 4
OCHOBBI 28 | OcHOBHBIE NONOKEHUS MOJIEKYJIAPHO- KUHETUYECKOM Teopur. PasMephl U Macca MOIIEKYJI M aTOMOB. BpoyHOBCKoe 1 2
MOJIEKYJISIPHO — asrxenne . Judpdysust.
KHHETHYEeCKOil 29 | Cuibl ¥ 9HEPIHUsI MEXMOJIEKYJIAPHOrO B3auMoekcTBus. CTpoeHne ra3000pasHbIX ,JKUAKUX U TBEPABIX TEL. 1 2
TeopuHu. 30 | Ckopoctu aBMXKEHHS MOJIEKYJ U MX u3Mepenre. Mneanbupiii ras. Jlapnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO- 1 2
KHMHETHYECKOHN Teopuu ra3oB. Temneparypa U ee u3MepeHue.
31 | Ta3oBble 3aKOHBI. AGCONIOTHBIN HOJIb TEMIIEPATYphl. TepMOAMHAMUYECKAS IIKAJIA TEMIIEPATYPhI. Y PaBHEHUE COCTOSHUS 1
uieasibHOTO ra3a. MoJisipHasi ra30Basi IOCTOSIHHASL.
CamocrosiTesibHAsI pa00oTa 00y4AIOIIUXCS: 5
- I3y4eHue yueOHO# muTepaTypsl 1o Teme «MonekysapHas ¢usukay, coctaBienne OK; 2
-COCTABJICHHE OTYETOB IO BBIIIOJIHEHHBIM JIA0OPATOPHBIM PabOTaM M WX 3alUTa %
- BBITIOJTHEHHUE pedepaToB
Conep:xaHue y4eOHOT0 MaTepHaJa 3
Tema 2.2 32 | OCHOBHBIE NOHATUS U ONPEIENIEHHUS: BHYTPEHHSAS SHEPIHs CUCTEMbI, BHYTPEHHSIS 9HEPTUs HMAEAILHOTO I'a3a. 1 2
OcHOBBI 33 | Pabora u TemIoTa Kak popMbl epeaaun SHepruu. TemIoeMKOCTh. Y IelbHas TEMIOEMKOCTh YPaBHEHHE TEILIOBOTO 1 2
TePMOJAMHAMHMKH. GanaHca.
34 | TlepBoe Hauamo TepMOAMHAMMKH. AnnabaTHbIN npouecc. IIpunnmn neicTeus Temnosoi mamuuel. KITJ[ Termmosoro 1
quratenss. Oxpana npupojsl. Bropoe Hayano TepMoIMHaAMUKHA. XOJIOIUIBHBIC MAITUHEL.
Tema 2.3 Conep:xanue y4eGHOI0 MaTepuaJa 1




CBoiicTBO NapoB

35 | Wcnapenue ¥ koHaeHcanus. HachleHHbIH map U ero cBoiicTBa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTH BO3IyXa.
Pocsl. Kumenne. 3aBrucuMocTh TeMIepaTyphl KHIIEHUS OT qaBieHus. [leperpeTslii map u ero NCHoIb30BaHUE B TEXHUKE

JlaGopaTopHas padora:
36-  Ne7«l/3mMepeHue BIaXXHOCTH BO3/LyXay;
37-  Ne8 «l3mepeHne NOBEPXHOCTHOTO HATSKEHHSI KUAKOCTI.

RN

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:

-COCTABJICHHE OTYETOB IO BHITIOJIHCHHBIM JIA0OPATOPHEIM padoTaM M HX 3allUTa;

- m3y4yeHue yueOHo# muTepaTypsl o TeMe «CBOHCTBA TBEPIBIX TEJ, )KUIKOCTEH 1 ra3oB», coctaBneHue OK ;
- pemieHue 3amad.

NN o1

Tema 2.4.
CaoiicTBa
JKHAKOCTeM

Copep:xaHue y4eOHOIr0 MaTepuaJia

38 XapaKTepI/ICTI/IKa KUIKOTO COCTOAHUA BCIICCTB. HOBerHOCTHLIﬁ cIIoi KHUJIKOCTH. SHGPFI/IH MOBEPXHOCTHOI'O CJIOA .
SIBneHus Ha T'paHUIEC ) XKUAKOCTH C TBEPAbIM TCJIOM. KaHI/IJ'IJ'IHpHI)IG SIBJICHMUS.

==

Tema 2.5
CBoOIiCTBO TBepABIX
TeJ

Copep:xaHue yueOHOIr0 MaTepuaJa

39 | XapakrepucTuka TBEpJOro COCTOSIHUS BelllecTBa. YIIPYTrue CBOWCTBA TBEPAbIX Tell. 3akoH ['yka. MexaHnueckue CBOMCTBa
TBEPBIX Tel. TemIoBoe pacumpeHne TBEPABIX Tel M )KUAKOCTH. [1IaBieHne u KpuCTaJUIH3aLusl.

JlaGopaTopHas paGoTa:
40-  Ne 9 « Mzyuenue nedopManiu pacTsHKCHHS PE3HHOBOM JICHTBI» |

41- KonTtponbnas padora: Ne3

CamocrosiTesbHas padoTa:
CocTaBlicHHE OTYETOB IO BHITIOJIHEHHBIM JIAOOPATOPHBIM pabOTaM U HX 3aIUTa;
PelieHre TUIMOBBIX 3aaHUi KOHTPOJIbHON pabOTEHI.

=N

Paznen 3
DIeKTPOAHMHAMHKA

Tema 3.1.
DJIeKTPUUIECKoe
noJie

Coaep:xanue yueOHOro MaTepuasia

42 | Dnektpuueckue 3aps bl 3aKoH coxpaHeHus 3apsna 3akon Kynona

43 SHCKTpI/ILIeCKOC MOJIC, HAMPAKCHHOCTD JJICKTPHUICCKOC MOJIC .HpI/IHHI/IH Cyneprno3snuumn noJeii..Pabora cun
QJICKTPOCTATUYCCKOI'O IOJIA . HOTGHHI/IaH " pa3sHOCTb NMOTCHIIUAJIOB. CBs13b MEKAY HAIPSXKCHHOCTBIO U PA3HOCTHIO
IOTCHIIMAJIOB.

IS

44 | JTmoneKTpUKH B 3JIEKTPOCTATHYECKOM ToJie. [1ospr3anus quaIeKTPHKOB. IIpOBOTHAKHA B SIEKTPHYECKOM ITOIIE.

[N

45 | Konpencaropsl. CoeJMHEHNE KOHICHCATOPOB B 0aTapero .JHEprus 3apsKeHHOrO KOHAEHCATOpa . DHEPTHs
ANEKTPUYUECKOTO MOJISL.

[N

CamocrosiTeJbHAasi padoTa 00y4arOUUXCS:
- U3ydeHue yueOHO TuTepaTypsl o TeMe «JJIeKTpocTaTHka», coctaBienne OK;
-pCIlICHUE TUTTOBBIX 3aJaHUA KOHTPOIBHOM PabOTHL.

Tema 3.2
3aKOHBI
MOCTOSTHHOI0 TOKA.

Coaep:xkaHue yueOHOT0 MaTepuaja

46 | YcnoBus HEOOXOAMMBIE UIS BO3HUKHOBEHHE U HOAEPKAHUSA 2JIEKTPHUECKOTO Toka. CHla TOKa U IIIOTHOCTh TOKA.
3akon Oma Jyig ydacTKa Lemu.

RO PPN

47 3aBUCHMOCTh QJICKTPUUICCKOI'O COMPOTHUBJICHUS MaTCpHrajia OT, JJIMHBI U IJIOMAAN TONCPEIYHOro CCHYCHHUA NPOBOJHMUKA.




3aBUCHMOCTh COIMPOTUBJICHUA OT TCMIICPATYPhI

48 | DnexTpoABHKYIIAS CHJIA HCTOYHMKA TOKA. 3akoH OMa I HONHOM LIeIy.

49 | Coenunenue nposoguukos. CoeUHEHHE HCTOYHUKOB TOKA B 6aTapero.

N

50 3akoH I[moyﬂs{ - HeHua. Pabora u MOIIHOCTD 3JICKTPUYCCKOT'O TOKA . TemnoBoe HeﬁCTBHG QJICKTPHUUICCKOI'0O TOKa

JlaGopaTopHas padoTa:
51-  NelOQ«MccnenoBaHue 3aBUCUMOCTH CHITBI TOKA Ha y4acTKE IETH OT IPUIOKEHHOTO HAMPSKCHUS.
52-  Nell»HccnempoBaHue 3aBUCUMOCTH CHITBI TOKA HA Y9aCTKE IIETIH OT CONPOTHUBIICHAS y4acTKay.
53-  Nel2 «M3ydyeHne moCiIeq0BaTeIFHOTO COSIMHEHUS IPOBOTHIUKOBY.
54-  Nel3 «/3ydyeHne mapanieIbHOTO COSANHEHHS TPOBOTHIKOBY.
55-  Nel4 «M3yyenne 3akoHa OMa [UIs y9acTKa HETH».
56-  Nel5«M3mepenune D/IC 1 BHYTPECHHETO COMPOTHBICHHS HCTOYHNKA TOKA.

I e N N N e

CamocrosiTesibHAsI paboTa 00y4AIOIIUXCS:

-COCTABJICHHE OTYETOB IO BHITIOJIHCHHBIM JIA0OPATOPHEIM padoTaM M HX 3allUTa;
- BBITIOJTHCHUE TECTOBBIX 33 [aHHUIA;

-pelieHre TUTIOBBIX 3aJaHAiH KOHTPOJBHON paboTHI.

[S=Y
meo

Tema 3.3
DIeKTpUYecKu il
TOK B Pa3JINYHBIX
cpenax.

Copep:xanue yueOHOr0 MaTepHaJa

57 | DnekTpuvecKHuil TOK B MeTajiaX. DJSKTPOHHBIN ra3. PaboTa BeIX0o/a.

58 DJIEKTpHUECKUI TOK B AjieKTposnTax. Daekrponns. 3akonsl Papasnes. [IpuMeHeHNne 3JCKTPOIN3a B TEXHUKE.

59- | DrekTpUYECKHiA TOK B ra3ax u Bakyyme. MloHu3anus ra3o8.Buibl ra3oBbix paspsamos. [lorstue o miasme. CBOMCTBA U
60- | mpuMEHEHHE MIEKTPOHHBIX MYyYKOB.

N 01

61 | DieKTPHYECKHUi TOK B IMOJyNpPoBoaHHKaX. COOCTBEHHAS IPOBOAMMOCTD IOIYIIPOBOIHHKOB. I10yIPOBOHIKOBEIC
MPUOOPHI.

[N

N NININ

CamMocrosiTe1bHast padoTa 00y4arouXCs:
- BBIIIOJIHEHHE Npe3eHTaunil «OT MMOJyHpOBOIHUKOBBIX MPUOOPOB K JKUJIKO - KPUCTALTHYECKUM;
-peleHue 3a1au.

Tema 3.4
MarnuTHoe nmoJie.

Coneprkanne yueOHOro MaTepuasia

62 | MaruuTtHoe 1mojie. BekTop MarHMTHOW WHIYKIIHH.

63 | JleWicTBHsI MATHUTHOT'O TIOJISI Ha MPSIMOJIMHEHHBIN MPOBOIHUK C TOKOM. 3aKOH Amnepa. B3auMoaeiicTBre TOKOB.
MarHuTHbIH TOTOK.

PR P,k

64 | PaboTa no nepemMenieH1Io MpOBOIHUKA C TOKOM B MArHUTHOM IIOJIE.

65 | JleWicTBHsI MATHUTHOTO TOJIS Ha IBHOKyIImiics 3apsa. Cuna JlopeHiia.

NN

66 Onpe,ueneHI/[e YACJIBbHOTO 3apsaa . YCKO})CHI/IG 3apsOKCHHBIX YaCTHII.

CamMocrosiTe1bHast padoTa 00y4aroIuXCs:

-u3ydeHne yudeOHOH JInTepaTyphl o TeMe «MarautHoe mosey, coctaBienne OK;
-BBITIOJTHEHNE TECTOBBIX 3a/IaHUM;

-pemeHue 3aaau.

Tema 3.5
DJIeKTPOMarHuTHA
Sl MHIY KIS,

Coaep:xkaHue yueOHOT0 MaTepuaja

67 | SIBieHME DIEKTPOMArHUTHOM MHIYKIIMHM M 3aKOH DJIEKTPOMArHuTHOM nuAyKImu Papajes.

68 | Buxpesoe snextpuueckoe none. IIpasuio Jlenna.

NN

69 | Camounaykuus. UHAYKTUBHOCT. DHEPIUsS MATHUTHOTO OIS,

JladopaTopHasi padoTa:

e Y e e




70- Nel6 «3ydeHne sBICHHS dJCKTPOMAarHUTHON HHITYKITUI. 1
71- KonTponbsnast pabora: Ne4 . 1
CamMocrosiTe1bHast padoTa 00y4aroIHXCs: 2
-COCTaBJICHHEC OTYETOB IO BHIMIOJIHEHHBIM JITA00PATOPHEIM padoTaM M KX 3aIlUTa;; 1
-penieHre TUTIOBBIX 3aJJaHAiH KOHTPOJIBHON paboTHI. 1
Paznen 4
KoJiebanue BOJHBI 27
Tema 4.1 Copep:xaHue yue0HOr0 MaTepHaJa 3
Mexannyeckue 72 | KonebaTtenbHoe ABIKEHNE. AMIUINTYIA IEPHO M YacTOTa Kojlebanuii. [apMoHIYIeckue KoIeOaHuy. 1
Kosiedanue 73 | CpobGonHble MexaHWueckue kojiebanuu. JIuHeliHble MeXaHHUECKHE KOJ1e0aTebHbIE CHCTEMBI. 1 2
74 | TIpeBpaleHue SHEPTHH MIPHU KOJIeOATETHLHOM JBMKCHHUH. 3aTyXafomue KoyieOanus. BeIHy KIeHHbIE MEXaHHIECKHE 1 2
KoJIeOaHus
JlaGopaTopnas pa6ora: 1
75-  Nel7 «/3ydyeHne 3aBUCIMOCTH Teproia KOJIeOAaHUU HUTSHOTO MasiTHUKA OT JJIMHBI HUTHY. 1
CamocrosiTesibHAsI pa6oTa 00y4AIOIIUXCS: 3
-COCTaBJICHHE OTYETOB IO BHIIOIHEHHBIM J1a0OpaTOPHBIM paboTaM W WX 3aIlUTa; 1
-BBITIOJTHEHUE TECTOBBIX 3a/IaHUH; 1
-pemeHue 3agadg; 1
Tema 4.2 Coneprkanue y4eOHOro MaTepuasia 3
Yupyrue BoJIHBI. 76 | IomepeyHble MPOAOIBLHBIC BOJHBI. XapaKTePUCTUKU BOJIH. Y paBHEHHE IUIOCKOW OeryIiel BOJIHEL. 1 2
77 | Uarepdbepennus BoiH. [TorsiTre 0 tudpakiyy BOJH. 1 2
78 | 3BYKOBBIC BOJIHBI . YJIBTPA3BYK M €r0 MPUMEHCHHS. 1 2
CamocrosiTesibHAsI pa60oTa 00y4AIOIIUXCS: 3
-M3YYCHHUE YIeOHOH TUTEepPaTyphI M0 TeMe «DNEKTPOMArHUTHEIC BOJHBDY, cocTaBieHue OK; 1
-pelieHue 3aaay; %
-BBITIOJTHEHUE TECTOBBIX 3a/IaHUH.
Tema 4.3 Copepxanue y4eGHOr0 MaTepuaJa 4
DJIEKTPOMArHUTHBI | 79 | CBoGOIHEIE YIEKTPOMATHUTHBIE Kojlebanue. [IpeBpalenne SHEPriH B KOIeOaTeIbHOM KOHTYpE. 3aTyXalomue 1 2
e KosiebaHust kosebanue. ['eHepaTop He3aTyXaromuX AIEKTPOMarHUTHRIX KOJIeOaHUH.
80 | BriHyX/IeHHBIE 2IEKTPOMArHUTHBIE Koebanue. IlepeMeHHbIiH YIeKTpUYecKuii ToK. I eHepaTop nepeMeHHOTo TOKa. 1 2
81 | EMKOCTHOE U MHIYKTUBHOE CONPOTHUBIEHUE MEPEMEHHOr0 ToKa. 3akoH OMa JUls SJIEKTPUYECKOMH LEMH IIepeMEHHOTO 1 2
TOKA.
82 | TpancdopMaTops! . TOKU BEICOKOM YacTOTHI . TIOJIydEHHE Nepeadn U pacupeieeHUe SIEKTPOSHEPIHH. 2

JladopaTopHasi padoTa:
83- Nel8 « IHIyKTHBHO ¥ €MKOCTHOE CONPOTHBIICHHE B IIEMU MIEPEMEHHOTO TOKaY.

84- KourtposabHas padora: Ne 5

e el




CaMocrosiTe1bHast padoTa 00y4arouXCs:
-COCTaBJICHHE OTYETOB IO BHITOIHEHHBIM J1a0OpaTOPHBIM paboTaM W WX 3aIluTa;
-penieHre TUTIOBBIX 3aJaHii KOHTPOJBHON pabOTHI.

RN PPN

Tema 4.4 Coaep:xkaHue yueOHOT0 MaTepuaja
DJIeKTPOMArHuTHbl | 85 | DIEKTpOMArHUTHOE MoJIe KaK 0COOBI BUI MaTEPHUiA. DIIEKTPOMATHUTHBIE BOJHBL. OTKPBITBIA KOJIEOATEIBHBIA KOHTYP .
€ BOJIHBI. Bubpatop I'epa.
86 | Usobperenue paguo A.C.ITonosiM. [TonsTHE 0 paguo ces3u. [IpuMeHeHHE 3IEKTPOMATrHUTHBIX BOJIH. 1
87-  KonrpoabHas paGora: Ne6 1
CaMocrosiTe1bHast padoTa 00y4aroIuXCs: 3
-BBITIOJTHEHUE TECTOBBIX 3aIaHUA; 1
-pelleHue 3a1ay; %
- PCIICHHE THITOBBIX 3aJIJaHUI KOHTPOJILHOW pabOTHI;
Paszgen 5 12
Onruka
Tema 5.1 Coaep:xkanue yueOHOro MaTepuajia 2
IIpupona cera 88 | CkopocTh pacnpocTpaHeHUE CBeTa. 3aKOHBI OTPAKEHHUSI U IPEIOMIICHHE CBeTa. [10THOE OTpakeHue. 1 2
89 | Jlunzsel I'1as kak ontuyeckast cucreMa. OnTHYECKUE MPHOOPHI. 1 2
CamocTosiTeJibHasi padoTa 00y4aIOIIMXCS: 3
- m3y4yeHue yaeOHoi mutepatypsl mo Teme «CtpoeHue atomay, cocrapienne OK; 1
- pemieHne 3a1ay; i
- COCTaBJICHUE OTYETOB IO BBIMOJIHCHHBIM Ja00paTOPHBIM PabOTaM M UX 3alllHTa,
JlaGopaTopHas padoTa: 1
90- Nel9 «Ompenenenue HOKYCHOTO paCCTOSIHUSI COOMPATOLIEH JTHH3BI» 1
Tema 5.2 Conep:xanue yue0OHOTO MaTepuasa. 3
BoJuHoBbIE
CBOICTBA CBETA 91 Hutepdepenims ceeta. KorepeHTHOCTh CBETOBBIX Jiyuei. HTepdepeHIrs B TOHKUX IJICHKAX. 1
92 Konbua Heiorona. Mcnonp3oBanue MHTepdepeHIIMK B HAYKH U TEXHUKE. 1
93 Judpakius ceera. udpakius Ha menn. JJudpakimonHas pemerka. [lonepeyHocTs M HOJIpU3aliis CBETBBIX BOJIH. 1
JlaGopaTopHas padora: 1
94- Ne20 «M3yuenue maTepdepeHis i audpaKiys CBETay 1
95- KonTpoabHasi padora: Ne7 1
CaMocTosiTe1bHast padoTa 00y4ar0IUXCH 1
PenieHre THNOBBIX 331aHUI KOHTPOJILHON paboTHI. 1
Coaep:xkaHue yueOHOT0 MaTepuaja 6
96 MHBapuaHTHOCTb MOJTYJISl CKOPOCTH CBETA B BaKyyMe. 1
Paszeun 6. 97 | IlocTynarsl DUHIITENHA. 1
OcHOBBI _
CHenHaIbHO 98 IIpocTpaHCcTBO U BpeMsl ClIEIUAIbHOW TEOPUU OTHOCUTEITHLHOCTH. 1
Teopuu 99 CBsI3b MacCHI M SHEPTHUH CBOOOHOMN YaCTHIIBI. 1
OTHOCHTETbHOCTH
100 | DHeprus Moxos. 1
101 | Pemrenue 3amau no CTO. 1




Paznen 7
DJ1eMeHTbI
KBAHTOBOH (pu3ukn

15

Coaep:xanue yueOHOro MaTepuaia 4
102- | TemnoBoe u3nydeHue. PactpeenicHre 3HEPTruy B ClieKTpe aOCOMOTHO uepHOoro Tena. KBanrosas runotesa [nanka. 2
Tema 7.1. 103-
KsanroBasi ontuka | 104- | ®oronsl. Buemnnii GoTosnektupraeckuii s3pdext. BayTpeHHnit potod3ddeKt . THrbl OTOIEMEHTOB. JlaBIcHIe 2
105- | ceera.lloHsTHE 0 KOPIYCKYJISIPHO-BOJHOBOM JIyaJIi3Me CBETA.
CaMocrosiTe1bHast padoTa 00y4aroIHXCs: 3
-HalucaHue pedepaTon 3
Tema 7.2 Copep:xaHue yuedOHOIro MaTepuaJa.K 4
®Du3uka aromMa 106 P
a3BHTHUC B3TJISIOB HA CTPOCHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIICKTpaxX BOJOpoa. SnepHas Moaeb 1
aToMma.
107 OmeiThl O. Pesepdopaa. Monens aroma Bogopoaa o bopy. 1
108 T'unotesa 1 .Bpoiing. CooTHoleHne HeonpeaeaeHHocTed [elizenOepra. 1
109 KBaHTOBBIE T€HEPATOPBL. 1
Tema: 7.3 Copep:xaHue y4eOHOI0 MaTepHaJa 4
®u3uxa aromuoro | 110 | EcrecTBeHHAas paariOaKTHBHOCTH .3aKOH PaJHOaKTHBHOIO pacaia. 1
sapa 111 | CnocoObl HAOTIOACHMS W PETUCTPALNS 3apsDKEHHBIX yacTull. D¢ ekt Bapmosa - UepeHkoBa. 1
112 | Crpoenune atoMHOTO siapa. JedekT Macchl. DHEPTUsl CBSI3M aTOMHBIX saep. SAmepHsie peakuuu. VICKyccTBeHHAs 1
PaJINOAKTUBHOCTb.
113 | Jenenue Tsoxensix suep. llennas snepras peakuus . SInepHbIii peaktop. V3yueHne pajlOaKTHBHBIX H30TOTOB U UX. IPUMEHEHHE. 1
buonoruueckoe nelcTeue paaoakTUBHBIX U3ilyueHUl. [IoHsTHE DIeMEHTapHON YaCTHULIbI.

Paznen 8. 8

IBoJIOL U

BCeJICHHOM
Tema 8.1 Copep:xaHue y4eOHOIr0 MaTepuaJa 5
Crpoenue u 114 | TemHuas marepus ¥ TeMHas dHeprus. Hama 3Be3nmHast cuctema- [Nanakruka. [pyrue [anakTuku 1
pasBuTHe 115 | BeckoneuHocTh BceleHHOI. 1
BCEJICHHOM 116 | IToustre o kocMmosioruu. Pacmmpsiromasicst BceneHHast. 1
117 | Mogenb ropsiueii BceneHHOM. 1
118 | Crpoenue u npoucxoxxaeHue ['anakTuk. 1




Tema 8.2 Copaepsxanue y4e0HOr0 MaTepuasa 3
IBOJIOIHSA 3BE3] 119 | TepmosimepHbIi CHHTE3. DHEPIHsl COJHIA U 3BE3/I. 1
Tumoresa 120 | IlpobneMa TEpPMOSACPHON DHEPTETHKH 1
MPOMCXOKIEHUS 121 | DHeprus COJHIIA U 3BE3. DBOJIOIKS 3Be31. [IpOMCXOKICHUE COTHCUHOW CHCTEMBI. 1
CoJiHeuHoii
CHCTEMBI.

Bcero:

182




3. YCJIOBMS PEAJIM3AIIUUA ITPOTI'PAMMBI INCHUIIJIMHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHUYECKOMY 00ecneYeHHIO.
OcBoenune mporpamMMbl y4yeOHOH IUCLMIUIMHBI MPEANoJaraeT Haluyue B NMpodhecCHOHaIbHOU
o0pa3oBaTeNnbHOI Opranu3anuu yaeOHoro kabuneta «Ou3ukay.

B CcOCTaB y4e0HO-METOIUYECKOTO u MaTepHaTbHO-TEXHUYECKOTO
obecrieueHus MporpaMMbl yueOHOH AUCIUTUTHHBI «Du3nKay, BXOIAIT:

-HaTJIAqHbIE mocoous (KOMILTEKTHI y4eOHBIX Ta0JIHII, IUIaKaThl:
«Pusnueckue BEJIMYUHBI n dbyHIaMEHTATbHBIC KOHCTaHTE»,
«MexnayHapoaHas cucTreMa € IVHUI] Cl», «ITepnoanueckas cucreMa
XHUMHYICCKHX 9JIEMECHTOB JA.N. MenneneeBay, MOPTPETHI BBIJAFOIINX CS

Y4EHBIX-(DU3UKOB U aCTPOHOMOB);
- "H(POPMALIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;

- KOMILJICKT 3JIEKTPOCHA0KEHUS KaOnHeTa (QPU3HKHU;
- TEeXHUYECKHe cpeicTBa oOydeHus (MylbTuMenuitHoe obopynoBanme, DVD - mneep,
KOMITHIOTED C JIMIIEH3MOHHBIM MTPOTPAMMHBIM 00eCTIeUeHIEM; HMHTEPAKTUBHBIN KOMITIECKC);

-JIEMOHCTPAI[MOHHOE obopymoBanue (obmero Ha3HA4YECHUS u
TeMaTu4eckue Habophl);

-maboparopHoe obopyoBaHue (obmero Ha3HAYCHUS u TEMaTUIECKHE
HaOOpBI);

-CTaTHYECKHeE, JTUHAMHUYECKHE, JIEMOHCTPAIIMOHHBIC " pasgaTouHbIe
MOJIeIH;

-BCIIOMOTATEIbHOE 000PYI0BaHUE;

-KOMIIJICKT TeXHH‘IeCKOﬁ I[OKYMGHTaI_[I/II/I, B TOM HUCIIC HacnopTa Ha
CpeI[CTBa 06yquI/151, I/IHCTPYKL[I/II/I 10 nx HUCITIOJIB30BAHU IO nu TCXHUKE
0e30IMacHOCTH;

-OubmoTeuHbIi GoH.

3.2. UudopmannonHoe odecriedeHue 00ydeHus.

OcHOBHbIE HICTOYHHUKH:

1.ImutpueBa B.® ®usuka mys npodeccuii u cienuaibHOCTeH TeXHuYecKoro mpodust, 2017

JlonoTHUTE/IbHbIE UCTOYHUKHU

1.JIabkoBckuit B.b. 220 3agau mo ¢usuke ¢ pemeHusMy: KHAra s ydammxes 10—11 ki
o011eo0pa3oBaTeNbHbIX YupexaeHuid. — M., 2014,

HNuTepHer - pecypcesbi:

http://somit.ru/informatika_karta.ntm - TIlogroroBka k EI'D ¢ mnOMOIIBIO HWHTEPAKTHBHOMN
aHuMaInen.

http://fcior.edu.ru-denepanbHbIit LEHTP UHPOPMAIHOHHO-
obpazoBarenbHbIX pecypcoB (PILINOP)

http://school-collection.edu.ru/-Exunas KOJUIEKIIHSI U POBBIX
00pa3oBaTeNLHBIX PECYPCOB

http://Ims.iite.unesco.org/-oTKpbITHIE AIIEKTPOHHBIE KypCBHI «HTO
IOHECKO» no napopMarimoHHbIM TEXHOJIOT UM
http://ru.iite.unesco.org/publications/-oTkpeiTas AJIEKTPOHHAS 6ubnmoreka
«MNUTO FOHECKO» no UKT B oOpa3oBanuu

http://megabook.ru/~-Merasanuknonenus Kupunna 51 Medonus,

pazgenst « Hayka / Maremaruka. Kubepneruka»y wu «Texnuka/ Kommbiorepbl u
HNurtepHeT»


http://somit.ru/informatika_karta.htm
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://lms.iite.unesco.org/
http://ru.iite.unesco.org/publications/
http://megabook.ru/

http://www.ict.edu.ru/-ITopran «MH(popMaIMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH B 00Opa30BaHUI»

http://digital-edu.ru/-cripaBounuk 00pa3oBaTEIbLHBIX pecypcoB «[Topran
ndpoBoro 06pazoBaHUs

http://freeschool.altlinux.ru/-ITopran CBo0OOHOTO IPOrPaMMHOTO
obecrnieueHus

http://www.dr-co.ru/page-stat.ntml - Cratbu, ypoku, MaHyaJIbl.
http://testio.ru/intel.html - nHTEMIEKTYaIBHBIE TECTHI.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUMA JUCIIUIIJIMHBI.

KoHTpoJib U o11eHKAa pPe3yIbTaTOB OCBOCHUS TUCIMIUIMHBI OCYIIECTBIISICTCS MPEMOIaBaTe/IeM B
MPOIEeCCe MPOBEICHUS MPAKTUYECKUX 3aHITUN U J1a00paTOPHBIX PabOT, TECTUPOBAHHUS, a TAKKE
BBITIOJTHEHHS O0YYAIOIIMMUCS WHIWBUTYAIBHBIX 3aJJaHUM, TPOCKTOB, UCCIICOBAaHUH.

Copepxanue XapaKTepHCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH @DopMBI H METOBI
o0ydeHus o0yyaromerocsi (Ha ypoBHe y4eOHBIX JeiicTBHIA) KOHTPOJIS M OLEHKH
pe3yabTaToB
o0yueHust
Beeoenue VYMeHne CTaBUTh LIENIH IeSITEIbHOCTH, HaOJIIOICHHE;
TUTAHUPOBAHKUE COOCTBEHHOMN JCATEIHHOCTH IS OIICHKa Pe3yJIbTaTOB
JOCTIDKEHUSI TOCTABJICHHBIX [IEJIeH, BBITIOTHEHUS

IPEIBUIECHUE BO3MOXXHBIX PE3yJbTaTOB 3TUX JACHCTBUM, | BHEAyAUTOPHOMI
OpraHu3alysi CaMOKOHTPOJS Y OLCHMBAaHUE MOJYYEHHBIX | CAMOCTOSTENIbHOI
pe3yinbraTtoB. Pa3BuTHe COCOOHOCTEW SICHO M TOYHO M3Narath | paboTsl;

CBOM MBICJIH, JIOTHYECKOe OOOCHOBaHHE CBOEW TOUKU 3pEHHs, | YCTHBIH OIpoc;
BOCIIPUSTHE U aHAJIM3 MHEHUS cOOECEIHUKOB, PU3HABasi IIPaBo
Jpyroro 4ejgoBeKa Ha MHOE MHEHHUE.

[IpomsBencHne  m3MepeHWAd  (QU3NYECKHX  BEIHMYUH |
OLICHMBaHUE PaHULIBI MOTPEIIHOCTEN HU3MEPEHUI.
IIpencraBnenue rpaHULBl NOTPEIIHOCTEW H3MEPEHUH IpU
MOCTpOeHWH TpadukoB. BrickaspiBaHWE TUMOTE3BI UL
o0BsicHeHNs HaOdromaeMbIX siBieHUH. [IpennoxeHune monenu
SIBIICHUH.

VYkazaHue TpaHHLbl NPUMEHUMOCTH (HU3MYECKUX 3aKOHOB.
M3noxeHnne OCHOBHBIX IMOJIOXKEHUM COBPEMEHHOW Hay4yHOM
KapTuHbl Mupa. [IpuBeneHue npumMepoB BIMSHUS OTKPHITHH B
(¢u3KMKe Ha IPOrpecc B TEXHUKE M TEXHOJOTMU MPOM3BOJICTBA.
Hcnonbs3oBanue MHTepHeTa uIs MOMCKa HHPOPMAIHH.

1. Mexanunka

Kunemamuxa IIpencraBneHue MeXaHUYECKOrO ABMXKEHUS Tena ypaBHeHHs MU | OlieHKa pe3yibTaToB
3aBUCUMOCTHU KOOPAMHAT U BBITIOJTHCHUSI
NPOEKIIMA  CKOPOCTH  OT  BpeMeHH.  IIpencraBieHme | mMpakTHYECKUX padoT,

MEXaHHYECKOTO JBIKCHHSA Telda TpapuKaMH 3aBUCHMOCTU | HAaOIOJCHHE;
KOOPAWHAT W TPOEKIHH CKOPOCTH OT BpeMeHH. OmpenencHue
KOOPJAWHATHI, MIPOHIEHHOTO IMyTH, CKOPOCTH M YCKOPEHHS Tella | OLEHKAa Pe3yIbTaTOB
1o TpadukaM 3aBUCHMOCTH KOOPAMHAT W TPOEKIUIH CKOPOCTH | BBITIOTHEHHUS

oT BpemeHu. OrmnpeneneHue KOOPAUHATHI, MPOHJACHHOTO MYyTH, | BHEAYAUTOPHOM
CKOPOCTH M YCKOpPEHHsI Tejla 10 YpPaBHEHHUSM 3aBUCHUMOCTU | CAMOCTOSITEIbHOMN

KOOpJAUHAT paboThl;
U IpoeKuud ckopocTH OT BpemeHu. IIpousBeneHue
CPAaBHUTEILHOIO aHAIU3a TECTUPOBAHUE;

PAaBHOMEPHOTO M PAaBHOIECPEMCHHOTO JBM)KCHUH. YKa3zaHUe
WCIIONIE30BaHUS TIOCTYATEIHFHOTO U BPAIIaTeIbHOTO JIBIKCHUN | peIIeHHe 3a1ad;
B TexHumke. IlpmoOperenme ombiTa pabOTEI B TpyIIe C
BBIITOJTHEHWEM DPA3UYHBIX COIHMAJBHBIX poseld. Pa3paboTka | yCTHBIHI ompoc.
BO3MOXHBIX  CHUCTEM  JEHCTBUH M  KOHCTPYKUMHA  IJis
SKCIEPUMEHTAIBHOTO OTIPEIEICHUS] KHHEMATHICCKUX BEITHIUH.
[IpencraBnenne wHboOpMAIWU O BHIAX IBIDKEHHS B BHJC
TaOJIMLIBI.



http://www.ict.edu.ru/
http://digital-edu.ru/
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3axonut CoxXpanenun

HpI/IMGHeHI/Ie 3daKOHa COXpaHCHUSA UMITYJIbCAa HJISI BBIYUCIICHUS

OHGHKa PE3yIbTAaTOB

6 W3MEHEHUH CKOpPOCTEH Tel Mpu MX B3aUMOJECHCTBUAX. | BBIIOJIHEHMS
Mexanuke W3mepenne paboOTHI cHI M M3MEHEHUS! KHHETHYECKON YHEPTHH | MPAKTHIECKUX padorT,
Tesa. Beraucnenue paboThl CUIT B H3MEHEHUE HaOJIIOIEHHE;
KMHETUYECKOW HHEpruu Tena. BeluucieHue NOTEHLHAIbHOU
SHEpPIuy Teja B OIICHKa Pe3yJIbTaTOB
rpaBUTAIIMOHHOM Toe. Ompeesenre TOTeHINAIBHOW SHEPTHH | BHIITOTHEHHS
yrnpyro ae(opMUpPOBAHHOTO TeJa MO U3BECTHOMN BHEayJAUTOPHOI
nepopmanuu  u  KECTKOCTH Tena. [IpuMeHEHHME 3aKOHA | CaMOCTOATEIBHOMN
COXpaHCHHMS  MCXAaHHUYECKOH  dSHeprum  mpu  pacuérax | paboThI;
pe3yibTaTOB B3aMMOJCUCTBUN Tell TPABUTAI[MOHHBIMHU CHUJIAMH
W CUJaMH YNPYrocTH. YKa3zaHHWE TPAHUIBI NPUMEHUMOCTU | TECTUPOBAHUE,
3aKOHOB MEXaHUKH. YKa3zaHWe Y4YEeOHbIX AMCLMIUIMHBI, IPH
W3y4eHUH KOTOPHIX UCTIONB3YIOTCS 3aKOHBI COXPAaHCHHUSI. pelIeHue 3aaay;
YCTHBIH O1poC.
2. OcHOBBI MOJIEKYJISIPHOH (PU3MKHM ¥ TEPMOTUHAMUKHU
OcHogbl BrinonHeHue 3kCIEpUMEHTOB, CITYKalUX AJIs OreHKa pe3yIbTaToB
MONEKYAAPHOU 000CHOBaHHUS MOJIEKYISIPHO - KHHETHYECKON BBITIOTHEHUS
KUHEemu4ecKkoil teopun. (MKT). Pemenune 3amad ¢ mpuMeHEHHEM OCHOBHOTO | IMPAaKTHYECKHX PadorT,
meopuu. YpaBHEHHSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUU Ta30B. HaOJI0IeHNE;

Hoeanvnuwrii 2az

OnpezencHue mapaMeTpOB  BemIeCTBA B ra3oo0pasHOM
COCTOSIHUU Ha OCHOBAaHUU YPABHCHHUS COCTOSIHUS HJCATHHOTO
rasa.

Omnpenenenne napamMeTpoB BEIIECTBa B

ra3000pa3HOM COCTOSTHHU M IIPOUCXOISIIHE

rporiecchl mo rpagukam 3asucumoctu p(T),

Y(T), p(Y).UccnenoBanue sSKcrepuMEHTaIbHON 3aBUCHMOCTH
p(T), ¥Y(T), p(Y)) [Ipencrasnenue rpadpuxkamu

HM30XOPHOTO, M300apHOTO U H30TEPMUIECKOTO

MpoIeccoB. BrrumcieHne cpemaHell KUHETHYECKOH SHEPrHH
TEIUTOBOTO JABIKCHHS

MOJIEKYJT o W3BECTHOU TemIepaType BEILIECTBA.
BrickaspiBaHWe THIOTE3BI 1T OOBICHEHHS HAOII0TaeMBIX
SIBJICHUI.

VYkazaHue TpaHMIbl TPUMECHAMOCTH MOJICIH «HJICAIBHBIA Ta3)
u 3akoHoB MKT.

OIIGHKa pe3yJIbTaTOB
BBITOJIHEHUS
BHEaYJUTOPHOU
CaMOCTOSATENIbHON
paboTsr;

TECTUPOBAHUE,
pemenue 3agaq,

YCTHBIH OIIPOC.

OcHosubt
mMepMOOUHAMUKY

N3mMmepeHure koauuecTBa TEIIOTHI B IpoIeccax
Terulonepenadn. Pacuer konndecTsa TEIIOTHI,
HEOOXOANMOH [Isl OCYIIECTBIICHUS 3aJAHHOTO

rpoiiecca ¢ Teronepeaadeit. Pacaer

WU3MEHEHHSI BHYTPEHHEH SHEPTHUN Tell, paboTy U NepeiaHHoe
KOJINYECTBO TETUIOTHI C UCIIOJIB30BAHUEM IIEPBOTrO 3aKOHA
TEpMOJIMHAMUKH. PacdeTr paboThl, COBEPIIEHHON Ta30M, IO
rpaduky 3aBucumocty p (V).Brruncinenne pabotsl rasa,
COBEpPILEHHOMN NPH U3MEHEHUH COCTOSHUS 110 3aMKHYTOMY
mukiy. Beraucnsars KITJ] npu coBeprieHnn razoM paboThl B
Ipolieccax U3MEHEHHUs COCTOSHUS 110 3aMKHYTOMY LIUKITY.
OOBSICHATD NPUHLUIIBI JEWCTBHS TEIUIOBBIX MAIIWUH ,pPOJIb
(U3MKH B CO31aHIH M COBEPLICHCTBOBAHUH TETIJIOBBIX
JBurareseil. M3moxeHne CyTH 9KOJIOTHYECKHUX Mpodem,
00YCIIOBIICHHBIX Pa0OTOH TEMIOBBIX ABUTATENECH U
NpEeJIOKEHNE TyTH UX pEIeHHs. YKa3aHHe TPaHHIIbI
IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKHU. Y MEHHE BECTH
JIUAIIOT, BEICIYIIMBAHNE MHEHUS ONIOHEHTA, Y4acTHE B
JUCKYCCHUH, OTKPBITOTO BBIPA)KEHUSI H OTCTAMBAHUS CBOEH
TOYKH 3peHUs. YKazaHue y4eOHbIX AUCIUILINH, IPU U3yIeHUN
KOTOPBIX HCIIOJIB3YIOT Y4eOHBIH MaTepran «OCHOBBI
TEPMOAVHAMUKI.

OreHKa pe3yIbTaToB
BBITIOJTHCHUSI
MIPaKTUIECKHUX padoT,
HaOJII0IEHHE;

OILIEHKa Pe3yJIbTAaTOB
BBITTOJTHEHHSA
BHEayJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHUE,

pemenue 3agaq,

YCTHBIU OIIpOC.

Ceoiicmea napoe,
JcuoKocmeii,
meepovix

men

I/I:-;MepeHI/[e BJIAXKHOCTHU BOSHyX&.PaC‘IeT KOJIM4YCCTBA TCILIOTHI,
HeO6XOL[PIMOﬁ AJid OCYHICCTBJICHUA  IIpoLecca Iepexoa
BCHICCTBA U3 OJAHOI'O arp€raTHOro COCTOSAHUA B IPYTrocC.
I/ICCHQZ[OBaHI/Ie OKCIICPUMECHTAJIBHO TCIIJIOBBIX

OreHKa pe3yIbTaToB
BBIIOJIHEHUS
MPAaKTUIECKHUX padoT,
HaOJIIOICHHE;




CBOMCTB BemecTBa. [IpuBeneHne npumMepos

KallWUBIPHBIX SBJICHUN B OBITY, IPUPOAE,

TexHuKe. VccnenqoBanne MEXaHMIECKUX CBOWCTB TBEPIBIX TEIN.
[Iprumenenne (u3MYeCKNX IMOHATHH W 3aKOHOB B y4eOHOM
MaTepuaje IMpodecCHOHATBHOTO XapakrTepa. lcmoip3oBaHne
WHurepuera 1i1g noucka

nHQOpPMAauH 0 pa3paboTKax W IPUMECHEHUIX

COBPEMCHHBIX TBEPJIBIX H aMOP(HBIX

Marepuanax.

OIICHKA PE3yJIbTaTOB
BBITTOJTHCHUS
BHEayAUTOPHOMI
CaMOCTOSITEIIBHOM
paboTsr;

TECTUPOBAHUEC,

peleHue 3aad;
YCTHBIH OIpoc.

3. DJeKTpoAMHAMMKA

Dnexkmpocmamuxa

Briuucienue cuiabl B3aMMOAECHCTBUS TOUEUHBIX DJIEKTPUUECKUX
3apsJI0B.

Briuuciienue HanpspKEHHOCTH JIEKTPUUECKOTO TMOJIE OJHOTO U
HECKOJIbKMX TOYCYHBIX DJIEKTPUUIECKUX 3apsoB. Brruucienne
MOTEHIIMAa dJICKTPHYECKOTO TIONS OJHOTO M HECKOJIBKUX
TOYCUYHBIX OSJICKTPUUECKHX 3apsaoB. M3MepeHHe pa3HOCTH
MOTEHIHATIOB. V3MepeHHe SHEpruH 3JIEKTPUIECKOTO TIIOJIS
3apsHKEHHOTO KOH/IEHCATOpA. Brrunciaenne SHEePTHH
3JIEKTPUYECKOTO MOJIS 3apsHKEHHOTO KOHAEHcaTopa. PazpaboTka
IUIaHa U BO3MOXKHOM CXEeMBbl NEHCTBUI IKCHEPUMEHTATBHOTO
oTpeJieNICHuUs

3JIEKTPOEMKOCTH KOHJIeHCcaTopa it
MIPOHUIIAEMOCTHU BEIIECTBA.

IIpoBeneHue CpaBHUTEIHHOTO aHAIH3a
TPaBUTAIIMOHHOTO U 3JIEKTPOCTATHIECKOTO
TTOJICH.

JIUBJIEKTPUYECKOU

OreHKa pe3yIbTaToB
BBIIOJIHEHUS
MPAaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OIICHKa Pe3yJIbTaTOB
BBITIOJTHEHUSI
BHEayAUTOPHOMI
CaMOCTOSATEILHOM
paboThl;
TEeCTUPOBAHUE;

peuIcHue 3a1aq;

YCTHBIH O1poC.

Ilocmosannwiii moxk

M3Mmepenne MOIIHOCTH 3JIEKTPUIECKOTO TOKA.

M3mepenne DJIC u BHYTPEHHETO COINPOTUBICHHS HCTOYHHUKA
TOKA.

BeimonHenue pacdy€ToB Cuibl TOKAa M HaNpPsHDKEHUH HA ydacTKax
JIEKTPHUECKUX nenei. OObsIcHEHHE Ha npumepe
JNIEKTpUUECKON Lenu ¢ aByms ucrounukamu Ttoka (D/C), B
KaKOM CIIy4ae UCTOYHUK

IJIEKTPUYECKON SHEPTUH paboTaeT B

pEeXUME TeHepaTopa, a B KaKOM B PEKHUME

notpedutens. OnpeneneHne TeMIepaTypbl HUTH HaKaJIHBaHHMS.
M3mepenue a1eKTpuuecKkoro 3apsia a1ekrpona. CHsaTHe
BOJIBTAMITEPHOI XapaKTepUCTHKH IHOAA.

[IpoBeneHne cpaBHUTENEHOTO aHAIIN3a

TTOTYTIPOBOTHUKOBBIX JHOIOB M TPHOJIOB.

Hcnonp30BaHne HHTEPHETA IS TIONCKA

WHQOPMALINH O TIEPCIIEKTUBAX Pa3BUTHS

HOHprOBOﬂHHKOBOﬁ TEXHUKH. Y CTaHOBJIEHHE MMPUYNHHO-
CJIICACTBCHHbIX

CBsi3eH.

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OIIGHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEayJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBIU OIIpOC.

Maznumnule agnenusn

M3mepeHnre MHAYKIUYA MarHUTHOTO TOJIS.

Briuucnenue cuiibl, IeHCTBYIOIIEH Ha

MPOBOJHUK C TOKOM B MAarHUTHOM II0JIE.

Briuucnenue cuiibl, 1eHCTBYOIIKE HA

3JIEKTPUUYECKUH 3apsijl, ABUKYILUICS B

MarHUTHOM 11oJie. VicciienoBaHue SBICHUS 3JICKTPOMArHUTHON
WHIYKINHA, CAMOMHIYKIINA. BBIdrcIeHre SHeprul MarHUTHOTO
monsi. OOBsCHCHWE TPHHOUIA JCHCTBHS SICKTPOIBHUTATEIS.
OO0BscHEHNE TIPUHIIAIA ACUCTBHUS TeHEpaToOpa AIIEKTPHIECKOTO
TOKAa U 3JEKTPOU3MEPHUTEIBHBIX IPHOOPOB.

OOBsCHCHHE PUHIINTIA ISHCTBHS Macc-crieKTporpada,
YCKOpHTENeH 3apsDKeHHBIX yacTull. OOBsICHEHUE POITH
MAarHMTHOTO MOJIs 3€MJIM B )KU3HU PACTEHUH, )KUBOTHBIX,
yenoBeka [IpuBegeHne mpuMepoB NPaKTUYECKOTO PUMEHEHUS
W3YUYCHHBIX SBJICHUH, 3aKOHOB, IPUOOPOB, YCTPOMCTB.
IIpoBeeHne 2JIEKTPOCTATUIECKOT0, MATHUTHOTO M BUXPEBOTO

OreHKa pe3yIbTaToB
BBIMIOIHEHUS
MPAaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OIICHKa Pe3yJIbTaTOB
BBITIOJTHEHUSI
BHEayAUTOPHOI
CaMOCTOSTEIILHOMU
paboTsr;
TEeCTUPOBAHUE;

peuIcHue 3a1a4,

YCTHBIH OTIpOC.




9JIEKTPUYECKUX MOJICH, CPABHUTEIBLHOTO aHAN3a CBOMCTB
OOpsicHEHHE Ha TIpUMEpPEe MATHUTHBIX SBICHUH, MOYEMY
(hM3MKY MOXKHO pacCMaTpUBaTh KaK «METaIUCIUIUINHY».

4. Kosie0anust ¥ BOJHBI

Mexanuueckue
Kotebanusn

VcenenoBanne 3aBUCUMOCH IIepHoJa

KOJIe0aHUH MaTeMaTHYEeCKOT0 MasTHUKA OT €ro

JUTMHBI, MacChl U aMIUIUTY (bl KOJIeOaHUH.

VccenenoBaHne 3aBUCHMOCTH IIEpHOJa

KoJIe0aHHH Ipy3a Ha NPYXKHUHE OT €ro MacChl U

KECTKOCTH NPY>KUHBL. Brruncnenune nepuoza

KoJie0aHWH MaTEeMaTHYeCKOT0 MasTHHKA I10

M3BECTHOMY 3HAUYEHHIO €ro [UIMHBL. BpluucieHne mnepuoaa
Kosie0aHMi rpy3a Ha MPY)XXWHE O M3BECTHBIM 3HAYEHHSM €ro
Maccel HpyxuHbl. [IpnoOpeTeHre HaBBIKOB BOCIHPUHHMATh,
aHaJIM3MPOBATh, IIepepadaThiBaTh U NPENBIBISTH HHPOPMALINIO
B COOTBETCTBHM C IIOCTaBJICHHBIMU 3agayamMu. llpuBeneHue

OrneHka pe3ysbTaToB
BBITIOTHEHUS
MIPaKTUIECKUX padoT,
HaOJIIOIEHHE;

OIICHKa Pe3yJIbTaTOB
BBITIOJTHEHUSI
BHEAaYJUTOPHOU
CaMOCTOSTENbHON
paboThl;

TECTUPOBAHUEC,

NPUMEPOB  aBTOKOJEOATENhbHBIX  MEXaHHYECKHX  CHCTEM. | peIIeHHE 3a1ad;
[IpoBenenne kaccuduKanuu KoIeOaHMA.
YCTHBIHN OTIpOC.
Ynpyzue eonnuv M3mepeHne auHbl 3ByKOBOM BOJIHBI 110 OreHKa pe3yIbTaToB
pe3ynbpTaTaM HaOMIOACHNH HHTEP(EpeHITNT BBITIOTHEHUS
3BYKOBBIX BOJIH. HaOmoneHne u  OOBSICHEHHE SIBICHUS | IPAKTUYECKUX PadoT,
uHTeppepeHimn  u  JAUGpaKIUd  MEXaHWMYSCKHX  BOJH. | HAaOJIOJCHHE;
IIpencraBnenne 00MacTH NPUMEHEHHS  YIBTPa3ByKa W | OLIGHKA PE3yJbTaTOB
MEPCIIEKTUBBI €ro BBITIOJTHEHUS
UCIIOJIb30BaHUS B PA3JINYHBIX O0JIACTSIX HAYKH, BHEAyJAUTOPHOI
TeXHUKH, MeaunuHe. U3nokeHne CyTH JKOJOTUYECKUX | CAMOCTOSTEIbHOU
mpoOnieM, CBS3aHHBIX C BO3JACHCTBHEM 3BYKOBBIX BONH Ha | PaOOTHL
OpTaHU3M YeJOBEKa. TECTHPOBaHHUE;

pelIeHue 3anadg;
YCTHBIH O1IpOC.

Inekmpomaznumnste | HaOmonenne ocHmIIorpaMMBl TapMOHHMYECKHX KoJjeOaHuil | OmeHKa pe3yabTaToB
Konebanus CHJIBI TOKA B IICTIH. BBITIOTHEHUS
M3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA. MIPaKTUIECKHUX padoT,
W3mepenne MHAYKTHBHOCTH KaTyIIku. VccnenoBaHue siBIEHHS | HAaOJIOJICHHUE;
INEKTPUUECKOTO
pe30HaHca B NOCIIEI0BATENILHOM LETH. OlLIEHKa pe3yJbTaTOB
[IpoBeneHne aHaJIOrMU MEXIY PU3MIECKUMH BBITTOJTHCHUSI
BCIMYMHAMH, XapaKTEPU3YIOIIUMU BHEAYIMTOPHOM
MEXaHUYECKYIO M JIEKTPOMarHUTHYIO CaMOCTOSITENILHOM
KoneOaTenbHbIE CHCTeMBl. Pacder 3Ha4eHWs CHIBI TOKa W | PabOTHI
HaNpsDKEHWS HA JJIEMEHTax [eNd TIePEeMEHHOTO  TOKa.
HWccrnenoBanne nmpuHIUITA ISHCTBHUA TpaHC(HOpPMATOpa. | TECTHPOBAHUE,
HccrnenoBanme MpUHIUIIA ISWCTBUS TeHEpaTopa MEepeMEHHOTO
ToKa. Vconp30BaHNe HHTEPHETA IS TIOMCKA pelIeHue 3aaay;
uH(OpMaLK O COBPEMEHHBIX CIIOCO0ax
nepesiauy AICKTPOIHEPTUH. YCTHBIH o1poc.
Onexkmpomaznumnste | OcylecTBICHHE panuonepenaun " panuonpuéma. | OueHka pe3yJbTaToB
60J1HbL HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIUBIO | BBITIOJHEHUS
MOOMIIBHOTO TenedoHa. Pa3BUTHE LEHHOCTHOTO OTHOIIEHHS K | NMPAaKTHYECKHX padoT,
M3y4aeMbIM Ha ypokax (U3MKH OOBCKTAM W OCBAMBACMBIM | HAOJIOJCHHE;
BUAaM  JeaTenbHOCTH.  OOBSICHEHHWE  MPUHIUIHAIBHBIX | OLEHKA PE3yJIbTAaTOB
pa3nuIuii IPUPOABI YIPYTUX U SJICKTPOMArHUTHBIX BOJIH. BBITIOTHEHUS
N3noxxeHne CyTH SKOJIOTHYECKHUX TPOOIIEM, BHEayAUTOPHOI
CBSI3aHHBIX C 3JICKTPOMAarHUTHBIMU CaMOCTOSATEIIbHON
KOJIeOaHUAMHU u BOJIHAMH. OO0BbscHeHnE ponu | paboTEI;
JJIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX HCCIICJOBAaHUSAX | TECTUPOBAHHE;

Bcenennoii.

peleHue 3aad;
YCTHBI} OIpoc.

5. OnTuka

Ilpupooa ceema

HpI/IMGHeHI/Ie Ha MNPAKTHUKE 3aKOHA OTPAXKCHUA U IPCIIOMIICHUSA
CBCTAa IIpU pCHICHNUHU 3a1a4.

OHGHKa PE3yIbTAaTOB
BBITNTOJIHCHUA




OrnpeneneHue CeKTPabHON rpaHULIbI

YyBCTBUTEIHHOCTH YEIIOBEYECCKOTO TIa3a.

ITocTpoenne wn300pa’keHMs] TPEAMETOB, JAaBaeMBIX JMH3AMH.
Pacyer paccTOSHUS OT JTMH3HI 10 H300paKEeHUS npeaMera.
Pacyer omTtmueckoit cmibl JWH3BL. V3MepeHme (HOKycHOTO
paccrostHUs JHH3BL. VcHBITaHWE MOJENH MHKPOCKOTa M|
TEJIECKOTIA.

MPAaKTUICCKHUX padoT,
HaOJIIOICHHE;

OIICHKA PEe3yJIhTaTOB
BBITIOJTHEHUSI
BHEayAUTOPHOI
CaMOCTOSATEILHOMN
paboTsr;
TECTUPOBAHUE;
pelieHue 3aaay;
YCTHBIH OIpocC.

Bonnoevie ceoiicmea
ceema

Habmonenne siBienust naTepdepeHunu

JJIEKTPOMArHUTHBIX BoJH. Habmronenue siBiaeHust aupakuuu
9JIEKTPOMAarHUTHBIX BOJH. HaOutoieHue siBeHus nmonsipu3aun
9JIEKTPOMArHUTHBIX BOJH. V3MepeHHe JUIMHBI CBETOBOW BOJIHBI
1O pe3yilbTaTaM HaOJIIONCHUS SBICHHS HHTEpEpeHLIUH.
Habmonenne sBieHus audpakmum cBera. HaGmoneHue
SIBJICHUS NOJISPU3aLUK ¥ JUCIIEPCHH CBETA.

HaxoxaeHne pas3indust ¥ CXOACTBa MEXIY AU(PPAKIMOHHBIM U
IHCIIEPCHOHHBIM  CIeKTpaMH.  [IpuBeneHHe  NpUMEpOB
HOSIBIICHUS B IPHPOJE U HCIOJIB30BAaHUS B TEXHHUKE SBJICHUH
uHTepdepeHuny, IUdpaKiuy, TMOJSPU3ALMA W JUCHEPCHU
cBerTa.

[lepeuncnenne MeTONOB IO3HAHUS, KOTOPBIE HCIOJIb30BaHBI
NPU U3YyYCHUU YKa3aHHBIX SBICHHUH.

OreHKa pe3yIbTaToB
BBIMTOIHEHUS
MPAaKTUIECKHUX padoT,
Ha0JII0IcH1E;

OIICHKa Pe3yJIbTaTOB
BBITIOJTHEHUSI
BHEayAUTOPHOMI
CaMOCTOSATEILHOM
paboTsr;
TEeCTUPOBAHUE;

peuicHue 3a1a4;

YCTHBIH O1poC.

6. D1eMeHTBhI KBAHTOBOH (pu3NKH

Keanmoesas onmuxa

Hab6monenne ¢potoanekTprdeckoro 3ddexra.

O6mwsacHeHne 3akoHOB CTOIETOBAa HAa OCHOBE

KBaHTOBBIX MpeACTaBICHUMN. Pacuer MaKCUMaJIbHON
KWHETUYECKOH SHEPTUH IIEKTPOHOB THPH (HOTOIIEKTPUIECKOM
apdexre. OmpeneneHue pabOTHl BBIXOJA JJICKTPOHA TIO
rpaduKy 3aBUCHUMOCTH MaKCHMAIIbHOM KHHETHYECKOW YHEPruu
(hOTORNICKTPOHOB OT 4YacTOTHI CBeTa. M3MmepeHuwe pabOTHI
BBIXOJIa AJICKTPOHA.

Ilepeuncnenre NPUOOPOB YCTAHOBKHU, B KOTOPBIX MPHUMEHACTCS
OC3MHEPIIMOHHOCTh
dboroaddekra. OO0BscHeHME
JlyaJiu3mMa CBOMCTB ()OTOHOB.
OObsICHEHUE POJIA KBAHTOBOM ONTHKU B
pa3BUTUH COBPEMEHHOU (HU3UKU.

KOPIyCKYJISIPHO-BOJTHOBOTO

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MIPaKTUIECKHUX padoT,
HaOJIIOIEHHE;

OILIEHKa Pe3yJIbTAaTOB
BBITIOJTHEHHS
BHEayJUTOPHOU
CaMOCTOSATENIbHON
paboThl;
TECTUPOBAHUE,

pemenue 3agaq,

YCTHBIH O1IpOC.

Dusuxka amoma

Hab6mronenne muHeHYaThIX CIIEKTPOB. Pacder 4acTOThI M JUIUHBI
BOJIHBI HCITyCKaeMOTO CBETa IIPU IEPEX0Jie aToMa BOJOpoa U3
OJIHOTO CTAallHOHAPHOTO COCTOSIHUSA B APYTO€.
OOBbsicHEHHE TPOMCXOXKICHUS JIMHEHYaToro
CIIEKTpa aToMa BOJIOPOJa U Pa3IHyuus
JMHENYaThIX CIIEKTPOB PAa3IHMUHBIX [a30B.
HccnenoBanue MMHENHYATBIX CHEKTPOB.
HccnenoBanue npuHIuna paboTs
JIIOMHUHECIIEHTHON Jyammbl. HaOmromeHme u
MIpUHIMIA JEHCTBUA J1a3epa.

IIpuBenenne npuMepoOB UCIOJB30BAaHUS Jla3epa B COBPEMEHHOU
Hayke U TexHuke. Mcnonb3zoBanue MHTepHeTa U1 MOUCKa
nH(pOpPMANNH O MEPCIEKTUBAX PUMEHEHHS

nazepa.

00BsICHEHHE

OrneHka pe3ysbTaToB
BBITTOJTHEHHS
MPAaKTUIECKHUX padoT,
Ha0JII0IcHNE;

OIIGHKa pe3yJIbTaTOB
BBITIOJTHEHHS
BHEaYJUTOPHOU
CaMOCTOATENBHOU
paboTsr;
TECTUPOBAHHE;

pemenue 3agaq,

YCTHBI} OIpoc.

Duzuka amommnozo
a0pa

Habmonenne TpekoB anbga-4acTyil B Kamepe

Bunscona. Peructpanus saepHbBIX M3Ty4eHMH C IOMOILBIO
cuetunka [eifrepa. Pacuer sHeprum cBsS3M aTOMHBIX fJep.
OnpezneneHue 3apsfa M MacCOBOIO 4HCIa ATOMHOIO spa,

OreHKa pe3yIbTaToB
BBIMIOIHEHUS
MPAaKTUIECKHUX padoT,
HaOJII0IcHNE;




BO3HHMKAIOILIETO B pe3yJbTaTe paJAMOaKTHBHOTO pacHaja.
Brruncnenue SHEPIuu, 0CBOOOKIAIOIIENCS npu
paguoakTuBHOM pacmaje. OmnpezaeneHue IMPOAYKTa SICPHOH
peakuuy. Beramcnenne >HEpPruH, OCBOOOXKIAMOUIYIOCS TIPH
ANCPHBIX PEAKLIUSX.

[ToHnMaHNe TPEUMYIIECTB U HEAOCTATKOB MCIOIb30BAHUS
ATOMHOM 3HEPIUH U HOHU3UPYIOIIUX U3IyUEHUH B
HIPOMBIIIJIEHHOCTH, MeAuLHe. V3noxeHue cytu
9KOJIOT'MYECKUX IPOOJIEM, CBS3aHHBIX C OMOJIOTMYECKUM
JefcTBUEM paJinOAaKTUBHBIX U3yueHui. [IposeneHue
Ki1accU(UKaIMY 3JIEMEHTapHBIX YaCTHUI] 110 UX PU3HIECKUM
XapaKTepuUCTHKaM (Macce, 3apsay, BpEMEHHU JKU3HU, CIIUHY U
T.1.) [loHMMaHNe IEHHOCTH HAyYHOTO NMO3HaHUS MUpa He
BOOOIIIE [T YEIOBEYECTBA B IIETIOM, a JUISl KasKA0TO
00y4aroIerocs JIMYHO, IIEHHOCTH OBJIAACHUS

METOJIOM Hay4YHOTO MO3HAHMS JUIS JOCTHKEHHS

ycriexa B JJI000M BHJE NPAaKTHIECKOH AEATEIbHOCTH.

OIICHKA PE3yJIbTaTOB
BBITTOJTHCHUS
BHEayAUTOPHOMI
CaMOCTOSITEIIBHOM
paboTsr;

TECTUPOBAHUEC,
peuICHueC 3a1a4;

YCTHBIH OIIPOC.

7. 3BOJIIONUSA BCEJTEHHOM

Cmpoenue u
pazeumue
Bcenennoii

Hab6mronenne 38€31, JIyHBI 1 IJIaHET B

teneckon. HabuoaeHe CoOMHEUHbIX MATEH ©

MOMOIIIBIO TEIECKOTA ¥ COJIHEYHOTO SKPaHa.

HUcnons3oBanue MHTEpHETA A1 TOUCKA

M300paKeHNH KOCMUYECKUX OOBEKTOB H

uHdopmanun 06 mx ocobeHHOCTsIX OOCYKIEHHE BO3MOXKHBIX
creHapuil »Bomtonuu Bceenennoi. Mcnons3oBanue MHTepHETa
JUIT  TIOMCKa COBPEMEHHOW HHpOpPMAlMu O  Pa3BUTHH
Bcenennoii. OuennBanre HHOOPMAIMH ¢ TIO3UIIUHN €€ CBOMCTB:
JOCTOBEPHOCTH, OOBEKTUBHOCTH, IIOJHOTHI, aKTYaJbHOCTH H
T.I.

OLIEHKa Pe3yJbTAaTOB
BBITTOJTHEHHSA
BHEayJUTOPHOU
CaMOCTOSATENILHON
paboThl;

TECTUPOBAHUEC,

YCTHBIH O1IpOC.

Deonwouus 36e30.
Tunomesa
npouUCxoicoeHus
Conneunoin cucmemsl

Brrunciienue sHEpTHN, 0CBOOOKIAIOMICHCS TP TEPMOSACPHBIX
peakiusax.  DopMmynupoBaHWE ~ MPOOJIEM  TEPMOSIACPHOU
sHepretuku. OObsicHenue BiusHUA COTHEYHOW aKTHBHOCTH HA
3emiro. [loHMMaHWE POMM KOCMHYCCKUX HCCIICHAOBAHUMA, UX
HAYYHOTO M  OKOHOMHYECKOro 3HaueHus. OOcyxkicHue
COBPEMCHHBIX TUIOTE3 MPOUCXOKcHHS COTHEUHOW CUCTEMBI.

OLIEHKa Pe3yJbTAaTOB
BBITTOJTHEHHSA
BHEayJUTOPHOU
CaMOCTOSATENILHON
paboThl;

TECTUPOBAHUE,
YCTHBI} OIpoc.
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