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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOIPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma y4eOHON aucuuIuiiHBl @DH3MKA SBISETCS 4YacTbio 00pa30BaTEbHON
nporpammbl  CIIO — mporpamMMbl MOATOTOBKM CHELIMAIUCTOB CPEIHETO 3BEHA I10 CIIEIHaTbHOCTH
cpeaHero npodecCHOHANIBHOTO 00pa30BaHUS TEXHOJIOTHYECKOTO Mpodmis NpoQecCHOHATBHOTO
oOpazoBaHus

Pabouas nmporpamma cocTtasiieHa JUIst 04HOU (HYOPMBI O0yUCHHUS.

1.2 MecTo AMCHUIIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH CIENMAJHCTOB CPEIHEro
3BeHa

VYuebnas aucuuiimHa «®Pu3nka» OTHOCHUTCS K 00IIeo0pa3oBaTelbHOMY LHKIY IPOrPaMMbl
HOATOTOBKH CIEIHAINCTOB CPEIHEro 3BEHAa M OTHOCHTCS K mpeamerHoir obmactu ®I'OC cpennero
obmero oopazoBanust «EcTecTBeHHBIC HAYKI.

YpoBeHb ocBoeHHUs yueOHO# nucturinHbl B cooTBeTcTBHH ¢ PI'OC cpennero obmiero oopasoBaHus

yr1yOJIeHHBIH (TTPOMUITBHBIN).

PaGouast mporpamma y4eOHOW TUCHMIUIMHBI DH3MKA HMEET MEXKIIPEIMETHYIO CBS3b
00111e00pa30BaTeIbHBIMU YYCOHBIMU AUCIMIUIMHAMU broxumus, ActpoHomusi, Maremaruka.

3HaHUS U YMEHUS, MOJyYCHHbIC OOYUYAIONIMMUCS MPH OCBOCHUHU 00I1e00pa30BaTEIbHON YUeOHOH
IUCHUIUTHHBL «Du3nkay, yriayOssioTcs W PacHIMPSIIOTCS B MPOIEcCe U3YYCHHUS y4eOHBIX IUCIIMIUIAH
OporpaMMbl  MOJATOTOBKM  CICIMATMCTOB  CPEIHEro  3BeHa CCTECTBEHHOHAYYHOTO U
o0mIenpoheCCHOHATHHOTO ITUKIIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS T CUHIIJIMHBI:
OcBoenue comepkanusi y4deOHOUW  gucturuinHbl  «Dusuka» olecrneuynBaeT JOCTUXKEHUE
00yUaIOIUMUCS CIIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHDBIE PE3YJIbTATHI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOLIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIHUAJOre KyJbTYyp, a TAaKKe Pa3InYHbIX
¢dbopM 00IIECTBEHHOTO CO3HAHMsI, OCO3HAHHUE CBOETO MECTa B MOJIUKYIHTYPHOM MUDE;
TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHWIO, B TOM UYHCIE CaMOOOpa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUHM BCEH KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATEHON U 0OIIECTBEHHOM JESTEIHHOCTH,

OCO3HaHHBII BBIOOp Oyaymield mpodeccun W BO3MOXKHOCTEH peanu3alid COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)CCCI/IOHaIH)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU IJIMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOIIEHAIMOHATHHBIX
npo0Jem;

JIP13

MeTal’[pe}IMeTHBIe PE3YyJAbTAThI

YMEHHE CaMOCTOSITEJIbHO ONPEAEATh 1EIM JEATCIbHOCTH U COCTaBJIATHh  ILJIAHBI
JIEATEIIbHOCTH; CAMOCTOSITENBHO OCYIIECTBIATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
MP1 | mesaTenbHOCTh; UCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHUKEHHS IMOCTABJICHHBIX
HeNnel U peanu3alid MJIaHOB JeSTeNbHOCTH; BRIOMPATh YCIENIHbIE CTPATETHH B PA3IMUHBIX
CUTYalHsIX;

BJIQJICHHE HaBBIKAMH  [O3HABATENBHOW, Y4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOU
NeSATeTbHOCTH, HaBBIKAMH pa3pelIieHuss MpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K

MP3 CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHs NPAKTUYECKUX 3aJay, MNPUMEHEHUIO
pa3IUYHBIX METOJIOB MO3HAHMSI,
FOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIbHOM  HMH(pOPMAIMOHHO-TIO3HABATEIbHOM
Mpa | ACATEIBHOCTH, BIAJICHHE HABBIKAMH TOMYHEHHS HeoOxoauMoi HHpOpMAMKH U3 CIOBapei

Pa3HbBIX THUIIOB, YMCHHUC OPUCHTUPOBATHECA B Pa3JIMYHBIX HCTOYHHKAX I/IH(bOpMaI_[I/II/I,
KPUTHYCCKHU OLICHHMBATL W HHTCPIIPECTUPOBATH I/IH(I)OpMaI_[I/IIO, MOJIY4aCMyI0 M3 Pa3JINYHBIX
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HCTOYHHUKOB,

YMEHHE HCIOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee - KT) B pelieHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AllMOHHBIX 3a7a4 C

MP> coOuoieHeM  TpeOOBaHMH  HPrOHOMMKM,  TEXHHUKM  O€30IaCHOCTH,  T'MTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMAIIMOHHOW OE€30MIaCHOCTH;
BJIaJICHHE HAaBbIKaMM [103HABAaTEIbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JECHCTBUN U

MP9 | MBICIUTEIBHBIX IPOLIECCOB, HMX pPE3YIbTaTOB U OCHOBAaHWW, TIPaHUIL] CBOErO 3HAHUSI U

HE3HaHW, HOBBIX ITIO3HABATCJIbHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IlpenMeTHBIE Pe3yabTAThI

I1P1

c(OPMHPOBAHHOCTb MPEJACTABICHUA O POJIM U MecTe (PU3UKM B COBPEMEHHOW Hay4yHOMH
KapTHHE MHpa; MOHUMaHHe (PU3NYECKON CYIIHOCTH HaOMI0IaeMbIX BO BeeneHHOM saBneHMId;
IIOHUMaHue poiu (PU3MKU B (POPMUPOBAHMM KPYyro3opa M (yHKUHOHAIBHONH I'PaMOTHOCTH
YeJI0BEKa JUI pEUICHUS IPAKTUYECKUX 3a/1a4;

I1P2

BJIQJICHUE OCHOBOIIOJIATAIONINME (DU3HMUECKUMHU MOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPHSIMH; YBEPEHHOE NOJIb30BaHNe GU3NYECKON TEPMUHOJIOTHEN 1 CUMBOJIMKOM;

I1P3

BJIQJICHWE OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHWSI, HCIOIb3YEeMBbIMU B (U3HKE:
HaOO/IeHUE, OINMCAaHUE, H3MEPEeHHEe, HKCIEPHUMEHT; yMEeHHs o0pabaThiBaTh pe3yibTaThbl
WU3MEpEHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NUCCKUMHU BEIHMYWHAMH, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JIATh BHIBOJBI;

I1P4

c(OPMHPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a/1aUH;

I1P5

c(OPMHPOBAHHOCTh YMEHHUS IMPHUMEHATh MOJYYEHHBbIE 3HAHUSA JUI1 OOBSCHEHUS YCIOBHUH
NPOTEKaHUs (PU3UYECKUX SIBJICHUW B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
IIOBCEJHEBHOM XKU3HH;

I1P6

c(OPMHPOBAHHOCTh COOCTBEHHOM MO3UIMU 1O OTHOIIEHHIO K (U3NYECKOM HHpOpmanuy,
10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

I1P7

c(OpPMHPOBAHHOCTb CHCTEMbl 3HAHMH 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, MPEACTABICHUNA O NeHCTBUM BO BceneHHON (DM3MYECKHX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCIIOBUSIX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUSI HCCIIENOBaTh M aHAJIM3UPOBATH Pa3HOOOpa3Hble (U3NYECKUE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB € Te0(U3MUECKUMHU
SBJICHUSIMU;

P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HA OCHOBE 3HAHHWS OCHOBOIIOJIATAOIINX
(bu3NYECKUX 3aKOHOMEPHOCTeW H 3aKOHOB, TIPOBEPITh UX JKCHEPUMEHTAIbHBIMU
cpeJcTBaMu, GOPMYIUPYS 1EJIb UCCIIEIOBaHMS;

I1P10

BJIAJICHUE METOJaMHM CaMOCTOSATEIbHOTO IUIAHUPOBAHUA W NPOBEAEHUS (U3UUECKUX
9KCIIEPUMEHTOB, ONHMCAHUA M aHajdu3a I[IOJIyYeHHOM W3MepUTeabHOW HH(OpManuu,
OIpeIeICHUs JOCTOBEPHOCTH IOJY4EHHOIO pe3yibTaTa,;

I1IP11

c(hOpMUPOBAHHOCTh YMEHUW MPOTHO3WPOBATh, AHAIM3UPOBATH U OIICHUBATH IOCIEACTBUS
OBITOBOM U TPOHM3BOJCTBEHHOHN JEATEIBHOCTH 4YENIOBEKa, CBSI3aHHON ¢ (U3HUYECKUMHU
MIPOIIECCAMH, C TTO3UIINI SKOJIOTHUYECKOM 0€30MacCHOCTH.




2 CTPYKTYPA M COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TeMaTu4ecKuii JIaH

YueOHas Harpy3ka o0y4aromuxcs

B TOM YHCJIE

= o @ Ilnanupyembie
2 bTAThI
Paznen/ Tema MuCHUNINHBI = g L = T = pesya
5 > o = S = OCBOECHHS
2 = = = g = AUCHUTLTUHBI
§ g = =g
< [ap] =4 [<p]
g = S
= = =
Beenenue 2 2 J]%D,Z’ P13 MP3,
JIP4, MP 3, MPA4,
Pa3znen 1 Mexanuka 27 13 10 4 IIP1, IIP2, IIP3,
I1P4, I1P9
Tema 1.1 Kunemaruka 10 4 4 2 gﬁj Mp4, 1P,
JIP4,MP3,1IP2,
Tema 1.2 3axkoHbI MexaHUKU HbIOTOHA 6 4 2 11P4.1TP9
JIP4, MP3 MP9,
Tema 1.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 11 5 4 2 TIP1-IIP4
JIP4, JIPY9, MP3,
Paznen 2 MP4, MP9, I[IP2,
OCHOBBI MOJIEKYJISIPHOH (DM3UKHU H 26 11 6 9 I1P3, 11P4, I1P7,
TEePMOTUHAMHKH 1P, I1P9,
I1P10, ITP11
Tema 2.1 OCHOBBI MOJIEKY IS - JIP9,MP3, MP4,
y N Onf YIAPHO™ |99 4 4 3 IIP2, IIP3, I1P4,
KHHETUYeCKou Teopun. MaeanpHbliiras 1IP8
2.2 CBolicTBa MapoB, >KUAKOCTEN W TBEPIBIX JIP9, MP3, IIP3,
POB, Jkocte A 10 4 3] IIP7, TIPS, I1P9,
Ten 1IP10
JIP4, MP3, MP9,
Tema 2.3 OCHOBBI TEPMOJUHAMUKHI 5 3 2 I1P2, I1P3, ITP4.
IIPI1
JIP13, MP3,
Paznean 3
il | 50 26 10 14 MP4, MP5, I1P4,
DJIeKTPOAMHAMHUKA IIPS, I1P6, ITP7,
ITP8, ITP11
JIP13, MP4,
Tema 3.1 DyekTpudeckoe 1moJie 6 4 2 MPS5, I1P4, I1P6,
I1IP7
JIP13, MP3,
Tema 3.2 3aKOHEI IIOCTOSHHOI'O TOKA 22 6 6 10 MP4, ITP4, IIPS
I1PS8
Tema 3.3 DIeKTpUYECKUI TOK B pa3iIud JIP13, MP3,
puec OK B PASTIHHBIX | 6 4 | MP4,11P4, 1IP5,
cpenax 1IP11
Tema 3.4 MarautHoe 1ojie 6 6 ﬂP11731,)11§P4,
JIP13, MP1, [1P4,
Tewma 3.5 DnekTpoMarauTHas UHIYKITUS 6 4 2 P11, 11P6
Paznen 4 JIP4, JIP13, MP3,
A 20 8 8 4 MP4, ITP1, IIP2,
Kosedanus v BOJIHBI ITP4. IIP10




Tema 4.1 Mexanuueckue KoiaeOaHus u 6 5 9 9 JIP13, MP3, IIP1,

BOJIHBI 1IP2, I[IP4
JIP13, MP3

Tema 4.2 KTPOMAarHuTHEIC K HUS U ’ ’

a 4.2 DnekTpoma e Kosieba 14 5 5 5 MP4, TP
BOJIHBI 1IP2, IIP4, IIP10
Pa3pgen 5 JIP4, MP3, IIP1,
OnTHKa 14 4 2 8 11P2, 11P4, ITP$
Tema 5.1 Ilpupona cBera. BosiHOBBIE 14 4 9 8 JIP4, MP3, IIPI,
CBOICTBa CBETa 11P2, IIP4, ITP8
Pa3pgen 6 10 7 3 JIP4, MP9, IIP2,
JJIeMeHTbI KBAHTOBOW (pU3NKH 1TP4, 11P6, ITP11

6 4 2 JIP4, MP9, IIP2,
Tema 6.1 KBanToBas ontnka IIP4, [IP6, I1IP11
Tema 6.2 dusnka aToMa ¥ aTOMHOTO A1pa 4 3 1 P4, ?745191 11ps,
Pazpgen 7 2 9 JIP4, MP9, IIP1,
Aposonus Beesiennoii 1ps, I1p7, 11P11
o JIP4, MP9, IIP1,
Tema 7.1 Ctpoenne u pa3zputue Bcenennoii | 2 2 7IPS. 11P7, 1IP1]
Bceero 151 73 39 39
IIpomexyTouHas aTTecTalus, B TOM YucJIe 18 JIP4, MPY, IIP1,
KOHCYJIbTAIHH 1p7
Bcero 169 73 39 39

2.2 Conep:xanue y4eOHOMH TUCHUILINHBI
BBEJIEHUE
BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p cofepkaHusl y4eOHOW NUCHUIUIMHBI U 3HAKOMCTBO
00yJarouMxcsi ¢ OCHOBHBIMHU YCIOBUSIMH W TPEOOBAHHSMU K OCBOCHHIO mporpammbl. duszmka —
(dbyHIamMeHTanbHas HayKa O IPUPOJIE.

EctecTBeHHOHAayuYHBId METOJ TIIO3HAHMS, €ro BO3MOXXHOCTH U TpPaHUIBl TMPUMEHUMOCTH.
DKCHEepUMEHT U TEeOpus B TpoIlecce IMO3HAaHHUS MpHUPOJbl. MojaenupoBaHue (U3NUESCKUX
SIBIICHUU © TmporieccoB. Poib dKCriepuMeHTa M TEOPUM B TIPOLIECCE TMO3HAHUS TIPUPOJIBI.
®dusnueckas BenuunHa. [lorpemHocTn u3MepeHuii puznuecknux BenuunH. OU3NUECKUe 3aKOHBI.
['panunel npumennmocTu ¢usndyeckux 3akoHoB. [loHsTHe 0 pusmyeckoil kKapTuHe Mupa. 3HaUeHUE
¢usuku ipu oceoenuu npodeccuii CI1O u cnenmansHOCcTe# CI1O.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHus MOCTAaHOBKU ILEJeH JeSITeNIbHOCTH, IJIAHUPOBAHUS COOCTBEHHOW JESATEIBHOCTU JJIf
JIOCTHIKEHUsI ITOCTABJICHHBIX LEJIEH, NMPEABUACHUS BO3MOKHBIX PE3yJbTaTOB ATHX JIECUCTBUU,
OpraHU3al¥ CAMOKOHTPOJISL U OLIEHKU ITOJIyYE€HHBIX PE3yJIbTaTOB.

Pa3BuTre cnocoOHOCTH SICHO U TOYHO M3JlaraTb CBOM MBICIH, JIOTMYECKH OOOCHOBBIBAaTH CBOIO
TOYKY 3pEeHHUs, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHUSI COOECEIHUKOB, IpHU3HABasl IPaBO
JPYTOr0 4€JIOBEKA HAa UHOE MHEHHUE.

[TpousBenenue uaMepeHust GU3NUECKUX BETMYUH U OIIEHKA I'PAHUIIBI TOTPELTHOCTENH U3MEPEHUN.
[IpencraBneHue rpaHUIbl MOTPEIIHOCTEH HM3MEPEHUU MNpPH IMOCTPOCHUH TrpadukoB. YMeHHe
BBICKA3bIBATh TMIIOTE3BI JIJIs1 0OBSICHEHUS HAOIOAaeMBbIX SIBIICHHI. Y MeHUe npeajaraTb MOJeIIN
SBJICHUM. YKa3aHHe TpaHUl] NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. M3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM HayYHOU KapTUHBI MUpa. IIpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTMM Hpou3BojcTBa. Vcnonb3zoBanue HTEpHETa N1i1d
noucka uHGopmanuu

Paznen 1 MEXAHUKA




Tema 1.1 Kunematuka
Mexanunueckoe asmxeHue. Ilepememienne. I[lyte. CkopocTs. PaBHOMEpHOE NpsSIMOIMHENHOE
JIBUXKEeHUE. YckopeHue. PaBHomepeMeHHOe TpsAMOIMHENHHOE ABMxkeHue. CBOOOAHOE mMajCHHUE.
JIBr>keHue Tenna, OpOIIEHHOIO MO/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBH)KEHHE MO OKPYXHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHMe MEXaHUYECKOIO ABHMIKCHHUS Tejla YPAaBHECHHUSIMH 3aBHCHUMOCTH KOOpAMHAT H
MIPOEKIIUEH CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MEXaHMUECKOTO JABMKEHUS Tejla TpaukamMu
3aBUCUMOCTH KOOPAMHAT M MPOEKLIHEN CKOpPOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTH U YCKOpPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NMPOWIEHHOTO IyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHUSIM 3aBUCHUMOCTH KOOpPAMHAT M MPOECKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO aAHAIM3a PAaBHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUH.
Yka3zaHue HCHONB30BaHUS MOCTYIATEJIBHOIO M BpPAaLlaTEIbHOIO JBUKEHUHW B TEXHUKE.
IIpnoOperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJEH.
Pa3zpaboTka BO3MOXKHOH CHCTEMBl JEHCTBUUA M KOHCTPYKIMU IS 3KCIEPUMEHTAIHHOTO
ONpeneIeHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonbl Mmexanuku HeroToHa

[lepBoiii 3akon Herorona. Cumna. Macca. Ummnynbc. Btopoit 3akon Herorona. OcHoBHOM
3aKOH KJIAaCCMYECKOM auHamMuku. Tpetuil 3axkoH HploTOHa. 3aKOH BCEMUPHOTO TSITOTEHMUS.
I'paBuraninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOel m3Mepenuss maccbl Teia. Cuiibl B
MEXaHHKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpruMeHeHue 3aKOHa COXPAaHEHUS MEXaHWYECKOH HSHEpruM IpU pacyerax pe3ybTaToB
B3aUMOJECHCTBUI T€JI TPAaBUTALIMOHHBIMU CUJIAMHU U CUJIAMH YIIPYTOCTH.

Tema 1.3 3aKoHBbI COXpaHEHHUSI B MEeXaHUKeE

3akoH coxpaHEHMsi uUMmIyibca. PeaktuBHoe nBukeHue. Pabora cunbl.  Pabora
MOTEHUUANIBHBIX CHJI. MolHocTe. DHeprus. Kunernueckas sHeprus. IloTeHuuanbHas 3HeEprus.
3aKOH COXpaHEHHs] MEXaHW4YEeCKOU dHepruu. IIpuMeHeHue 3aKOHOB COXpPAHEHMUS.

Buabl yueOHoi1 1eATEIbHOCTH

[IprumeHeHue 3aKk0OHA COXpaHEHUSI UMILYJIbCA ISl BBIYHUCICHUS U3MEHEHUM CKOPOCTEMN TEJl NMPU UX
B3auMoJAeHCTBUAX. I3mepeHne pabOThl CHUJI U HM3MEHEHHE KHHETHYECKON »OHEpruu Tena.
Brerunciienue paboThl CHII 1 UBMEHEHUSI KHHETHYECKOW SHEPTUH Teja. Beluucienne noTeHuaibHou
SHEPTMM Tl B TIpaBUTAIMOHHOM mnoje. OmnpeneneHue MNOTEHIUAIbHOW SHEPIHMH  YIPYro
neOpMUPOBAHHOTO Tejla 10 M3BECTHOM JAepopMalud M KECTKOCTH Tela. YKa3zaHWE TpPaHUIl
NPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHEe Y4YeOHBIX NUCIUIUIMH, MPU H3YyYEHUU KOTOPBIX
HCIOJIB3YIOTCSI 3aKOHbI COXPAHEHMUS.
Paznen 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOJAWMHAMMUKHA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOM Teopun. UneanbHbI ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUUECKOM Teopuu. Pa3mepsl u Macca MOJIEKYJ U
atomoB. bpoyHoBckoe aBmkenue. Juddysus. Cunbl U d3HEPrUss MeEXKMOJIEKYJISIPHOTO
B3auMonencTBus. CTpoeHHE Tra3000pa3HbIX, >KHAKUX U TBEpAbIX Tell. CKOPOCTH JBUXEHUS
MOJIEKYJT U UX n3mepenue. UneanwvHsiil ra3. JlaBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu Ta3oB. TemmepaTypa u u3Mepenue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJIb TeMneparypbl. TepmoauHaMH4YecKas IIKajga TEMIEpaTrypbl. YpPaBHEHHE COCTOSHUSA
HJICaJIbHOrO raza. MospHas ra3oBasi IIOCTOSIHHAas.

Buabl yueOHO# 1eATeJIbHOCTH

BrinmosnHeHHe HKCIEPUMEHTOB, CIYXXAaIIMX i OOOCHOBAaHMS MOJIEKYJISIPHO-KUHETUYECKOM
teopun (MKT). Pemenue 3agady ¢ DpPUMEHEHHMEM OCHOBHOIO YPaBHEHUS MOJEKYJISIPHO-



KHHETHUYECKOM Teopuu ra3oB. OnpeaeneHre napameTpoB BeIIeCcTBa B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAaHUU YPAaBHEHUSI COCTOSIHHUSI HJeajbHOTO raza. OmnpeaeieHue IMapaMeTpOB BeEIIECTBA B
ra3000pa3HOM COCTOSIHUU M ITPOUCXOISIIINX TTporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaoBanue 3asucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bue
rpauKoB H30XOPHOI0, H300apPHOTO U U30TEPMUUECKOTO IMPOLIECCOB.

Bbrunciienne cpeHe KHUHETUYECKOW SHEPrUM TEIUIOBOTO JABMIKEHHUS MOJIEKYJ IO H3BECTHOMU
TeMmIeparype BellecTBa. Brpicka3piBaHue Trurore3 sl OObsICHEHUs HaOJIOJaeMbIX SIBICHUIA.
Yka3zaHue rpaHull MPUMEHUMOCTH MOJEIH «HUJIeajIbHbINA ra3» u 3akoHoB MKT.

Tema 2.2 CpoiicTBa 1apoB, :KUAKOCTEH M TBEPABIX TeJl

CgoiictBa mapoB. Vcnapenue u konaeHcamus. HacwimeHHbIi nap u ero cBoicTBa. AOCOIIOTHAS U
OTHOCHUTEIIbHAS BIAXXHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCMMOCTh TeMIEpaTypbl KUIEHUS OT
nasneHus. [leperpeTsiil nap v €ro UCNOJIb30BAHUE B TEXHHUKE.

CBoiicTBa XKMIKOCTEH. XapaKTepUCTHUKA >KHUJKOTO COCTOSHUA BemlecTBa. [[oBepXHOCTHBINA cioi
KUJKOCTU. OHEPrus NOBEPXHOCTHOTO cJos. SIBJIEHUS HAa TpaHUILE KUAKOCTH C TBEPABIM TEJIOM.
Kanunnsipuele siBneHus.

CBoiicTBa TBEpAbIX Tell. XapaKTEPUCTHKAa TBEPIOTO COCTOSHUS BEUIECTBA. YTNPYTHe CBOMCTBA
TBepAbIX Tel. 3akoH ['yka. Mexanuueckue cBOMCTBa TBEpAbIX Tel. TenaoBoe paclIMpeHue TBEPAbIX Tell
u xuakocted. [lnaBnenne u kpucraminzauus.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenne BraXHOCTH Bo3Ayxa. PacueT KomuuecTBa TEIJIOTHI, HEOOXOIUMOTO A
OCYIIECTBIICHHs Tpolecca Mepexoja BElIeCTBA M3 OJHOI0 arperaTHOro COCTOSIHUSA B JPyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEJIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpumMepon
KanWJUISIPHBIX SIBIIGHUHA B OBITY, IpHUpPOJE, TeXHUKE. MccienoBanne MeXaHMYeCKUX CBOHCTB TBEPABIX
ten. Ilpumenenue ¢uU3NUECKUX MOHATHH M 3aKOHOB B y4yeOHOM Martepuajie mpodecCHOHATBLHOIO
xapakrepa. Mcnons3oBanne MHTEepHETa misi ToMicKka MH(MOpPMAaMu O pa3padOTKax W NMPUMEHEHHSIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHUAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OCHOBHbBIE MOHSATUS U ONpeAcsieHHUs. BHyTpeHHssI SHEPIrusi CUCTeMbl. BHYTpeHHsIsI sHEprus
unaeanpHoro rasza. Pabora u Ttemora kak (opMbl mepeaaud dHEpruu. TeraoeMKoCTh. Y AenbHas
TEIUIOEMKOCTh. YpaBHEHHE TerioBoro Oananca. [lepBoe Hauanmo TepMoauHaMUKU. AauadaTHBIN
nporecc. Ilpunmun aeiictBus terioBod mamuubl. KIIJ[ TerioBoro asuraresns. Bropoe Hauano
TEPMOJIMHAMUKHU. TepMoaMHaAMHUYECKas IIKajda TeMmreparyp. XOJOAWIbHbIE MAalIWHBL TerniaoBbie
npurarenu. OxpaHa MpUpO/Ibl.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHune koiauuecTBa TEILIOTHI B Ipoleccax Teruronepenadd. Pacuer komumyecTBa TEIUIOTHI,
HEO0O0XO0MMOr0 JUIsl OCYIIECTBIECHHUs 3aIaHHOTrO Ipolecca ¢ Temonepeaadeil. Pacuer namMenenus
BHYTPEHHEH SHepruu Tej, paboTbl M NEpeJaHHOIO KOJMYECTBAa TEIUJIOTHl C HMCIOJIb30BAHHEM
IIEPBOI0 3aKOHA TEPMOJUHAMHUKH.

Pacuer paGoTbl, coBepiIeHHOH ra3zoM, no rpaduky 3aBucumoctu p (V).

Brruncnenne paboThl ra3a, COBEPIIEHHOM NPU M3MEHEHHUH COCTOSIHUA I10 3aMKHYTOMY LIMKITY.
Boruucnenne KIIJI npu coBepmieHnu ra3om paboTbl B IpolEeccax HM3MEHEHHS COCTOSIHUS 10
3aMKHyTOMY HUKIYy. OOBsSCHEHHE MPHUHIMIIOB JEWCTBUS TEIUIOBBIX MallWH. JleMoHcTparus poiu
(hU3UKH B CO37]aHUHU U COBEPILICHCTBOBAHUY TETVIOBBIX JIBUTATEINICH.

Paznea 3 QJIEKTPOINHAMHUKA
Tema 3.1 DnekTpuueckoe moJe

DJleKTpUUeCKUe 3apsibl. 3aKOH CcOXpaHeHus 3apsana. 3akoH KyioHa. DnekTpudeckoe
nojie. HampspkeHHOCTHh aniekTpudeckoro mons. [lpuHmmmn cyneprno3unmu moniei. PaGora cun
aneKkTpoctaTnuueckoro mnonsd. lloreHnman. Pa3HOCTP  MOTEHHMAIOB.  DKBUIIOTEHLHMAJIBHbBIE
oBepxXHOCTH. CBSI3b MEXKIY HANPSHDKEHHOCTBHIO M PA3HOCTHIO MOTEHIIMAIOB JJIEKTPUYECKOTO TOJIA.
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Jvonextpukn B anekrpudeckom  moge.  Ilomspuzanmst  gusnektpukoB.  IIpoBomHuMKM B
anexktpuyeckoMm mosne. Konaencaropsl. CoenuHeHHe KOHJIEHCATOpOB B Oarapero. DHeprus
3apsKEHHOr0 KOHJIEHCATOpa. DHEPTHsl DJIEKTPUYECKOrO MOJIS.

Buabl yueOHoii 1eATEIbHOCTH

Brrunciaenue cun B3aI/IMOIIeI‘/JICTBI/ISI TOYCYHBIX JJICKTPUUYCCKUX 3aPAN0B.

Brraucnenwne HAIIPpSAXKECHHOCTH  JJICKTPUYCCKOT'O IIOJI OJHOIO M HECKOJIIBKUX TOYCYHBIX
QJICKTPHUYCCKUX 3apsa0B. Brrauciaenue IOTCHIHAJIa SJICKTPUYCCKOI'o IMoJisi OAHOIO U HECKOJBKUX
TOYCYHBIX JJICKTPUYCCKUX 3apsAI0B. I/IsMepeHHe Pa3HOCTH IMOTCHIIMAIOB.

I/I3MepeHHe OHCPIrUr JJICKTPUYCCKOTO IIOJA 3aps’KCHHOI'O KOHACHCATOpPA. Brrancnenue OHCPIrunu
SJICKTPHUYCCKOI'O IOJIA 3aps’KCHHOI'0 KOHACHCATOpPA. Pa3pa60TKa jaHa M BO3MOKHOM CXEMBEI
,Z[CﬁCTBPIﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA OJICKTPOEMKOCTH KOHACHCATOpa u
I[PIZ-)JIGKTPI/I‘-IGCKOﬁ MNpOHHUIaCMOCTHU BCIICCTBA. HpOBG,HCHI/IC CPaBHHUTCIILHOI'O aHalii3a
T'PaBUTAlITMOHHOI'O U SJICKTPOCTATUYCCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOAHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIEC IS BOSHUKHOBEHHSI U TIOJJIEP>KaHUS AJIEKTpUYecKoro toka. Cuma
TOKa U IJIOTHOCTH TOKa. 3akoH Oma mis yyactka nenu 6e3 3/]C. 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTUBJIEHHUS OT Marepuaina, UIMHbI M IUIOMIAAd IIONEPEYHOr0 CEYEHUSI MNPOBOJHHKA.
3aBUCHUMOCTH AJIEKTPHUUECKOTO COMPOTUBJICHUS MPOBOJIHUKOB oT TeMIepaTyphbl.
DNEeKTpOABMKYIasi CujJa HCTOYHHMKA ToKa. 3akoH Owma mis nonHoil uenu. CoenuHeHue
MpoBOAHUKOB. COEIMHEHUE MCTOYHUKOB JJIEKTPUUYECKON SHepruu B Oartapero. 3akoH Jlxoymins—
Jlenira. PaboTta u MOIIHOCTH 3JIEKTPUYECKOr0 TOKa. TerioBoe IeicTBUE TOKA.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHne MOIHOCTH AneKTpudeckoro Toka. M3mepenue 3/1C u BHyTpeHHEro CONPOTUBIICHUS
HMCTOYHMKA TOKA.
BeinonHeHne pacyeToB CWIbl TOKAa M HaOpsDKEHUH Ha ydyacTKax »3JIEKTPUYECKUX Ienei.
OObsicCHEHHE Ha IpUMEpE UIEKTPUUECKOW Ienu ¢ aByMs ucrouHukamu toka (D/1C), B xakom
Cllyyae MCTOYHHUK 3JIEKTPUUYECKOW >HEpruu padoTaeT B peKHMME I'eHepaTopa, a B KaKOM — B
pexume mnorpedutens. OmnpeneneHue Temmneparypbl HUTH HakaauBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHA.

Tema 3.3 DiekTpr4yecKuii TOK B pa3JIM4YHbIX cpefax

[TpoBOAMMOCTE METAIIJIOB, SIBJICHHE TEPMOAIEKTPOHHON YMUCCHUHU, CBEPXITPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJIYIIPOBOIHUKOB. [101ynIpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoil 1eATEIbHOCTH
CHsiTHEe BOJIBTAMIIEPHOW XapaKTEepUCTUKU jauona. [IpoBeneHune CpaBHUTEIBHOTO aHAIM3a
IMOJIyIIPOBOJHUKOBBIX JTUOAOB U TPUOIOB.
UcnonszoBanue WHTepHeTa il MoOUCKa MHQOpMAUM O TMEPCHEKTUBaX pa3BUTHUA
IOJIyIIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MarauTHoe moJie

BekTtop WMHAYKIIMM MarHWTHOTrO moJs. JlecTBHME MarHMTHOrO MOJS HAa MPSIMOJIMHEWHBIN
MPOBOJAHUK C TOKOM. 3akoH Awmmepa. B3aumopeiictBue TokoB. MarHuTHbiii noTok. PabGora mo
MEPEMEICHNAI0 TPOBOJHUKA C TOKOM B MArHMTHOM Ione. JleficTBMe MAarHUTHOIrO IIOJISI Ha
npwxkymmicss  3apsa.  Cuna  Jlopenma.  OmnpeneneHue  yAeIbHOTO — 3apsiia. Y CKOpPUTENIH
3apsDKEHHBIX YacTHIL.

Buabl yueOHo# 1eATeJIbHOCTH

H3mepenue MHAYKIUM MarHUTHOIO IOJIs. BeluMcieHue cwi, NEUCTBYIOIIUX HAa IIPOBOJHUK C
TOKOM B MAarHMTHOM IIOJIE.
Brruncnenue cui, IeHCTBYIOIUX HA DIEKTPUYECKUN 3aps, ABUKYIIHUICI B MATHUTHOM I10JI€.

Tema 3.5 JjiekTpOMArHuTHAsI HHAYKIHS
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DneKTpoMarHuTHasi UHAYKUua. BuxpeBoe anekrtpudeckoe nosne. CaMOMHAYKIUS. DHEPrus

MarHuTHOT'O MOJISI.
Buabl yueOHoO# 1eATeJIbHOCTH

HccnenoBanne SBICHWUN OSIEKTPOMArHUTHOW WHIYKIWU, camMOWMHIyKuu. OOBsCHEHUE
MpUHIUIA JeWCTBUS diekTpoaBurarens. OObsCHEHHWE MPUHIUIIA JEUCTBUS TIeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBHBIX TTPUOOpPOB. OOBsICHEHNE TIPUHITUIIA ACHCTBUS
Macc-crekTporpada, yckopuTenaen 3apsokeHHbIX dacTHll. OO0bsICHEHUE PO MAarHUTHOTO IMOJIS
3eMiIi B )KU3HU PAaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne npuMepoB MPAKTUYECKOTO MPUMEHEHHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIBHOTO aHAIN3a CBOMCTB JIEKTPOCTAaTHYECKOT0, MArHUTHOTO U BUXPEBOT'O
AJIEKTPUUYECKUX TOJIEH.

Pa3znen 4 KOJIEBAHUSA 1 BOJIHbBI

Tema 4.1 MexannuecKkue Ko0J1e0aAHUSA U BOJHLBI

KonebarenpHoe aBmkenue. [apmonuueckune kosieObanusi. CBOOOAHBIE MEXaHUUYECKHUE
kosieOaHus. JIuHelHble MexaHMueckue KoseOarelbHble cuctembl. [IpeBpaiieHue sHepruu npu
KoJiebaTeapHOM BMKeHUHU. CBOOOAHBIE 3aTyXaloIINe MEXaHUUEeCKe KojeOaHus. BoIHyXAeHHbIE
MEXaHUYECKHE KOoJIeOaHus.

Buabl yueOHoil 1eATEIbHOCTH

HccnenoBanue 3aBUCUMOCTH NEepUoJa KoJieOaHWM MaTeMaTHUYECKOro MasiTHUKAa OT €ro JJIMHBI,
MacCChl ¥ aMIUIMTY/1bl KOJIE€OaHU.

HccenenoBanue 3aBUCMMOCTH IIEPHOJIa KOIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U JKECTKOCTHU
MpY>XKUHBL. BpIunciieHre mnepuona KoJieOaHWT MaTEeMaTHYECKOTO MAasTHHUKA I10 H3BECTHOMY
3HAQUYEHUIO €ro JIMHbL. BbluncieHune nepuoja KojebaHUN rpy3a Ha MpYXUHE IO H3BECTHBIM
3HAYECHHSIM €0 MacChl M KECTKOCTH IIPY>KUHBL.

BripaboTka HaBBIKOB BOCIPUHHUMATh, aHAJIMW3UPOBaTh, IliepepadaThiBaTb M IPEAbSIBIATH
MHPOpPMALIMIO B COOTBETCTBUM C IOCTaBJIEHHbIMU 3anadyamu. [IpuBenenue npumepoB
aBTOKOJIe0aTEIbHBIX MeXaHnUecKux cucteM. [IpoBenenue kiaccudukanum KkoieOaHuii.

Tema 4.2 JjieKTPOMATHUTHBIC KOJIeOaHNA U BOJHBI

CBo0OoO/IHBIE 3JEKTpOMarHuTHbIe KojeOaHus. IlpeBpalieHue sHepruu B KojeOaTelbHOM
KOHType. 3aTyxarlollMe  3JIEKTPOMAarHUTHbIE  KosieOaHus. ['eHepaTop  He3aTyxarollMX
3JEKTPOMAarHUTHBIX KoJjieOaHuil. BeIHyXAeHHbIe ayeKkTpudeckue Kosebanus. [lepeMeHHbIN TOK.
I'emepaTtop nepeMeHHOro TOKa. EMKOCTHO€ M HMHAYKTHMBHOE COIPOTHUBIIEHUS NEPEMEHHOIO
Toka. 3akoH OMa [Js 3JE€KTPUUYECKOHl Ienu MepeMeHHOro Toka. PabGoTa M MOIIHOCTH
nepeMeHHoro Toka. ['eneparopsl Toka. Tpanchopmatopsl. TokM BBICOKOH YacTOTHI.
ITonyyenue, nepenadya v pacnpencaeHUe 3JIEKTPOIHEPIUM.

DJeKTPOMarHuTHOE TI0jJie KakK oOcOObIi BHUJA MaTepuu. OJIEKTPOMArHUTHBIE BOJHBI.
Bubparop I'epua. OTkpeITBIA KoJieOaTenbHbIH KOHTYp. M300perenue pammo A. C. ITonoBbIM.
ITonsitue o paguocssizu. IlpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoil 1eATEIbHOCTH

HabGmonenne ocruiuiorpaMM TapMOHWYECKUX KoJieOaHWM CUJIBI TOKa B 1enu. M3mepeHwne
AJIEKTPOEMKOCTH KOHJEHcaTtopa. lM3mepeHne WHIYKTHBHOCTH KaTymiku. lcciemoBanue
SIBJICHUSI DJIEKTPUUYECKOTO pe30HaHca B mocienoBartenbHoM nenu. [IpoBenenue ananoruu
MEXITY dbuznueckumMu BEJIMYMHAMH, XapaKTepU3yOINMU MEXaHUYECKYIO u
AJIEKTPOMArHUTHYIO KOJIeOAaTeIbHBIE CHCTEMBI.

Pacuer 3HaueHWd CHIIBI TOKAa W HANPsOKEHHS HA DJIEMEHTax IIEMHU ITIEPEMEHHOrO0 TOKa.
HccnenoBanne mpuHOUIA JecTBUS TpaHchopmaropa. McciaenoBanue MpUHIUIA ACHCTBUS
reHepaTtopa NepeMeHHOT 0 TOKa.
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Ocy1iiecTBIIeHUE pauoIiepeadn U paauonpuema. MiccienoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C ITIOMOIIBIO MO6I/I.TIBHOFO Teﬂeq)OHa. Passutue IOCHHOCTHOI'O OTHOIICHUSA K U3YyYaCMbIM Ha
ypokax (u3MKH OOBEKTaM ¢ OCBaWMBaeMbIM BHJAM  JIeATEIbHOCTH. (OOBICHEHUE
NPUHLIMIIHAIBHOTO Pa3IddMs IPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M35105keHne cyTH
AKOJIOTHYECKHUX MPOOJIeM, CBSI3aHHBIX C AJICKTPOMAarHUTHBIMU KOJICOAHHUSIMU U BOJTHAMH.
O6T>$ICH€HI/IC POJIH SJICKTPOMArHuTHLIX BOJIH B COBPEMCHHBIX UCCIICIOBAHUAX Bcenxennoii.

Pa3zgen 5 OIITUKA

Tema 5.1 IIpupona cBera. BosiHOBbIe CBOIiCTBA CBeTa

CKOpOCTh pacnpOCTpaHEHHUsI CBETA. 3aKOHBI OTPa)XEHWs U IpesioMmyieHus csera. [lomHoe
orpaxkenue. Jlmu3pl. I'ma3 kak onTudeckas cuctemMa. OnNTHYECKUE TPUOOPHI.

WNurepdepennuss ceta. KorepeHTHOCTh CBeTOBbIX Jiydeill. MHTepdepeHLUss B TOHKHUX
meHkax. [lomocel paBHo#t Tommuebsl. Kombma HeroTona. Mcnons3oBanue uHTEpGEpPEeHIIMU B
Hayke U TexHuke. Judpakuus ceera. Judpakuus Ha mead B NapajulesbHBIX JIyyax.
Hudpakumonnas pemerka. Ilonsatue o rosnorpadguu. Ilonspuszauuss NONEPEYHBIX BOJH.
[onapuszauusa csera. J[lBoitHoe usydenpenomieHue. llomsspounsl. Jlucnepcuss cBera. Buubl
criekTpoB. Cnektpbl ucnyckanus. CHEKTpbl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe U HUH(OpaKpacHOE
n3nydenus. Pentrenosckue nyun. MIX npupona U CBOMCTBA.

Buab1 yueOHoii 1eATEIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXXEHHUSI U NIPEJIOMJICHUS CBETA IIPU PELICHUH 3a1a4.
Onpenenenne CHEKTPaIbHbIX TPAHUI] YYBCTBUTEIBHOCTH YEJIOBEUECKOIO rIjaza. YMEHHe
CTPOUTH H300pa)k€HUs MPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n3o0paxeHus npenMera. PacyeT onTudeckol crutbl TUH3BL. V3MepeHne (OKYyCHOTO PacCTOSHUS
nuH3bL. McnblTanne Mmoaeneli MUKpOCKOIIa U TEJIECKOIA.

HaGOnromenne sBIIeHUST WHTEPpPEPEHIIMU JJICKTPOMATHUTHBIX BOJH. HaOroneHne sBIICHUS
nudpakiuy AMeKTPOMArHUTHBIX BOJIH.

HaOmronenune sBIeHUs MTOISPU3AIMMA JIEKTPOMArHUTHBIX BOJIH. M3MepeHue JIMHBI CBETOBOU
BOJIHBI [0 pe3yibTaTaM HaOmIoJeHusl siBIeHuss uHTepdepeHnuu. HalOmronenue sBiaeHUs
nudpakuu ceeta. Habmonenue siBineHus moasgpu3anud U gucnepcnu cBeta. [louck paznuuunii u
CXOACTBa MeXHay IU(PaKIMOHHBIM W JHUCIEPCUOHHBIM cHeKTpamu. [IpuBeneHne mnpuMepoB
TOSIBJICHUSI B TIPUPOJI€ Y MCIIOJH30BAHUS B TEXHUKE SIBIICHUM WHTEpPEpeHIUH, TUPPaKIINH,
MOJIIPU3AaLMU M Jucniepcuu ceera. llepeuncnenue MeTonoB MO3HAaHUs, KOTOPBIE MCIOJIb30BAHBI
MPU U3YUYECHUM YKa3aHHbBIX SIBJICHUM.

Pasznea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBantoBas rumnore3a Ilnanka. ®otonsl. Buemnuii dortosnexkrpuyeckuii 3G PeKr.
Bnytpennnii pororpdexr. Tumnsl poTo311€ MEHTOB.
Tema 6.2 ®u3uka aToMa M1 AaTOMHOI'0 siApa

Pa3BuTme B3rIsAI0B Ha CTPOCHME BEIISCTBA. 3aKOHOMEPHOCTHM B ATOMHBIX CIEKTpax
BoJopoza. SAnepnas moxens atoma. OnsiTel J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrecTBeHHast palHOaKTUBHOCTh. 3aKOH PAJMOAKTUBHOrO pacmama. CrocoOsl HaOIIOASHUS U
peructpamnuu 3apspKeHHbIX dacTtuil. Dddext BaBumoBa — Yepenkoa. CTpoeHHE aTOMHOTO siapa.
JedpexkT w™acchl, HSHEprusi CBA3M MW YCTOMYMBOCTH AaTOMHBIX siAep. SlepHble peakiuu.
HckyccTBeHHass paamoakTUBHOCTH. Jlenenue Tsokenmbix  simep.  llemHast  simepHast  peaxims.
Vopasnsemast uenHas peakuus. SAnepHsiii peakrop. [lomyueHue paauoakTUBHBIX M30TONOB U UX
npuMeHeHue. bruosornueckoe AeMCTBUE palMOAKTUBHBIX M3IYYCHUU. DJIIEMEHTAPHBIE YaCTHUIIBI.
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3 YCJOBUSA PEAJIM3AIIMA YYEBHOM TUCIUTIJIAHBI

3.1 MaTtepuajbHO-TEXHHUYECKOE 00ecreueHne

Jnst peanmu3anil porpaMMbl y4eOHOM AMCHMIUIMHBI TPEAYCMOTPEHBI CIECAYIOIINE CTeUalbHbIC
MIOMEIIIEHHUS U OCHAIICHHE:

Tun v HauMeHOBaHHUE

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIICIUAJbHOT0 IMMOMCIICHUSA

KaOMHeT €CTeCTBCHHOHAYYHbIX | YueOHas  ayauTopus Ul  NpPOBEICHHs  Y4eOHBIX,
JUCLUILINH NPAaKTUYECKUX M JTAOOpaTOPHBIX 3aHATHH, /UL TPYIIOBBIX U
VHIVBUAYAJIBHBIX KOHCYJIbTALMM, JJI TEKYLIETO KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUU.

nabopaTtopust PU3nNKu VYuebHas  ayauTopus  JUISL  NPOBEACHHMS  Y4eOHBIX,
NPAaKTUYECKUX M JTAOOPAaTOPHBIX 3aHATHH, UL TPYIIOBBIX U
VH/MBUYaJIbHBIX KOHCYJIbTALUH, A TEKYLIEro KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUU.

PaGouee mecTo mpemnojaBaTens: NEPCOHAIbHBIN KOMIIBIOTED,
POEKTOp, paboure Mecrta OOydaroIUXcs, JIOCKa ydeOHas,
yueOHasi me0erb;

KO®, pemoncTpanimoHHoe  O0OpyAOBaHHME TI0O  TEMeE
"IlepemeHHbIi TOK", JEMOHCTPALIMOHHOE OOOpYIOBAaHUE IO
TeMe "DnekTpocTaThKa", MOJIEIH KPUCTAIIIMYECKON PEIIETKH,
JIEMOHCTpaIlMOHHOE o0opyoBaHue o TeMe
"DnekTpoMaraeTusM", Moenp "DueKTpopopHas MamuHa'";
AmnepMmeTpsl 1a00paTOpHBIE;

bapomerp;

BonbsT™meTpsr;

MynbTUMETpBI;

DneKTpomeTp;

TpyOKu CTEKIIIHHBIE;

ITaruBsl nabopatopuslie nui-01;

Tabnmna Meneieena;

['urpometp ncuxomerpuueckuit BUT-1,;

Habops! pe3sucTopoB [yisl IpakTUKyMa;

HaGops1 1abopatopHblie «MexaHuKay;

HaGops1 1abopaTtopHbI€ MO JIEKTPOIHU3Y;

HaGops1 nabopaTtopubie «OnTukay;

Mopenu o ¢pusuke;

HaGop 1o snexTponusy (AeMOHCTpaIllMOHHbIH);

[Tpubop I AEMOHCTpAMK 3aBUCHMOCTH CONPOTHBIICHHS
MeTajula OT TEMIIEPaTyphl;

[Tpubop g n3ydyenus npasuia Jlenua;

[Tpubop a1 U3MepeHus IIMHBI CBETOBOM BOJHBI ¢ HAOOPOM
JU(PPaKLNOHHBIX PEIIETOK;

IIpu3ma noBepoyHass MarHUTHas

MS Windows (nmoamnucka Imagine Premium) gorosop J[-1227
ot 08.10.2018, cpok peitctusa:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok aeiicTBUs: OECCPOUIHO

7 Zip cBoboano pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JICHCTBHsI: OECCPOYHO

[Momemenne g xpanenuss  u | llkader, cremmaxu  ans  XpaHeHHs — JJaDOpaTOpHOTO
npodumakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, UHCTPYMEHTOB U PACXOJHBIX MAaTEPHAJIOB.
y4eOHOro 060py10BaHus
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3.2 YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecriedeHne peau3alu MPorpaMmmbl
OcHoBHasi iMTEepaTypa
1. Kopwiraukona, E. C. ®usuka [ns CIIO] [DnextponrHsIil pecypc]: yuedbnoe mocodue. U.1 / E. C.
KopsiTHUKOBA, JI.A. Onep, JI. A. Hukonoposa; MI'TY. - MaFHI/ITOI‘OPCK MI'TY, 2016. - 1 sneKTpoH.
OTIT. JINCK (CD-ROM). Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/S120.pd
f&view=true . — MakpooOBEKT.
2. KopeitHukoBa, E. C. @usnka [DnekTpoHHBIH pecype]: yueobroe mocobue [mns CIIO]. Y.2 / E. C.
KopsiTHukoBa, JI. A. Onep, JI. A. Hukonoposa; MI'TY. - MaFHI/ITOFOpCK MI'TY, 2016. - 1 snekTpoH.
OIIT. JTUCK (CD-ROM). Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8118 pdf&show=dcatalogues/5/8824/S118.pd
f&view=true . — MakpooOBEKT.
3. ®usuka. Teopus u npakTuka [DIeKTpoHHBIH pecypc]: yueObHoe mocodue / [Tox pen. mpod. C.O.
Kpamapoga. - 2-e uzn., non. u nepepad. - Mocksa: U1 PUOP, HUL] MTHOPA-M, 2016. - 380 c. - Pexum
noctyma: https://new.znanium.com/read?id=264612 -. 3aru. ¢ skpana. - ISBN 978-5-369-01522-3
JlonoJiHUTe/ILHASA JIUTEpaTypa
1. ®usuka [DnekTpoHHbl pecypc]: yueObHuk / A.A. Ilunckuit, I'.}O. I'pakoBckuii; mox obul. pen.
I0.M. uxa, H.C. IlypeiieBoil. - 4-e u3z., uctp. - Mocksa: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee npodeccuonansHoe obpazoBanue). Pexxum moctyma: https://new.znanium.com/read?id=90067
- 3aru. ¢ skpana. — ISBN 978-5-91134-902-8
2. Hemunuenko, B. M. ®usuka [DnextponHblii pecypc]: yueOnuk / B. W. Jlemuguenko,
. B. Jlemuguenko. — 6-e u3z., mepepad. m mom. — MockBa: UHOPA-M, 2018. — 581 c. — Pexum
nocryna: https://new.znanium.com/read?id=300518 - 3aru. ¢ 9kpaHa.
3. Ky3uenos, C. 1. ®usuka: OCHOBBI 3JICKTPOAMHAMUKHU. DJICKTPOMArHUTHBIC KOJICOAHUS ¥ BOJIHHI :
yue0. mocodue / C.HU. Ky3nenoB. — 4-e¢ u3z., ucnp. u gon. — M. : Byzosckuii yueOnuk : UTHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekct: osnekrponnsid. - URL:
https://znanium.com/catalog/product/956679
4. Kypc nexnmii mo ¢usuke. Dnekrpocraruka. [loctostHHbIN TOK. DnekTpomarHetn3M. Konebanus u
BOJIHBI [DNeKTpoHHBIN pecypc]: yuebHoe mocobue / Kysnenos C.U., Cemxuna JL.U., Porosun K.U. -
Tomck: wu3n-Bo Tomckoro momurex. yHuBepcutera, 2016. - 290 c¢. - Pexum jgocrymna:
https://new.znanium.com/read?id=218874 - 3aru. c skpana. - ISBN 978-5-4387-0562-8

IIporpammuoe obecnieuenne u MurepHer-pecypceni:

Haumenosanue I10 Ne [loroBopa Cpok peiicTBUS JIMICH3UH

MS  Windows 7 (mommwmcka | [1-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium)

MS Office 2007 Nel35 ot 17.09.2017 O6eccpouHo

7 Zip CBOOOJTHO pacrpocTpansemMoe | 6ecCCpouHO
(https://www.7-zip.org/),
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https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.pdf&show=dcatalogues/5/8843/S120.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.pdf&show=dcatalogues/5/8824/S118.pdf&view=true
https://new.znanium.com/read?id=264612
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518
https://znanium.com/catalog/product/956679
https://new.znanium.com/read?id=218874

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCITATLIAHBI

KOHTpO.IIB U OLCHKa PE3YJIbTAaTOB OCBOCHHUSA AUCHUIUIMHBI OCYIICCTBIIAACTCA IIPCIIOJAaBaTCIIEM B

IIPOLIECCE TEKYUIET0 KOHTPOJIS U IPOMEXYTOYHON aTTECTALIUH.

4.1 Texymmii KOHTPOJIb

Ne Kontponupyemsle pasnensl KoHntponmpyemslie Hanmenoanue
B (Tembl) yueOHOM TUCIUTUINHBI pE3yNbTaThI OLIGHOYHOT'O CPEJICTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pasnes 1 Mexanuka 11P1, 1TP2, ITP3, ITP4, | Ronmpousnas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | Jluxmanmoi
Tewma 1.1 Kunematuka
Tpaxmuyeckas paboma
(npaxmuveckoe 3a0arue)
4 Tema 1.2 3akonsl wmexauuku | JIP4,MP3,IIP2, Tpaxmuueckas paboma
Hrrotona 1IP4,11P9 (npakmuseckoe 3a0arue)
5 Tema 1.3 3akonbl coxpanenust B | JIP4, MP3,MP9, IIPI- | [lpaxmuueckas paboma
MEXaHUKE I1P4 (npaxkmuueckoe 3a0anue)
Jlabopamopnas paboma
6 Paznen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, IIP2, ITIP3, Konmpomsnas paboma
OcHoOBBI MOJIEKY.ISIPHOM GU3MKK | 17py [1P7, [TPS, ITPY,
U TePMOJIMHAMHUKH IIP10, ITP11
7 Tema 2.1 OcHoBbI MoONeKynspHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KHHETUYECKOU TEOPUHU. IIP3, IIP4, I[IPS8 (npaxmuueckoe 3a0arue)
W eanbHbliiras Jlabopamopnas padoma
Jluxmarmor
8 2.2 CpoticTBa napos, xwunakocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPJBIX TEN IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJNHAMUKHU 1IP3, IIP4. 1IP11 (npaxmuseckoe 3adare)
10 JIP13, MP3, MP4, Konmponvras paboma
Pasnen 3 MP5, [TP4, ITP5, | Tecm
DJIEKTPOANHAMM KA 11P6, ITP7, I1P8,
IIP11
11 JIP13, MP4, MPS5, Tpaxmuyeckas paboma
Tema 3.1 DnexTpudeckoe I1oJie 11P4, IIP6, TIP7 (paimumecicoe 3adarue)
12 JIP13, MP3, MP4, Lpaxmuueckas paboma
Tema 3.2 3aKOHBI MOCTOSHHOIO [IP4, IIPS5, IIPS (npaxmueckoe sadaruie)
TOKa Jlabopamopuas paboma
Jluxmanmor
Tema 3.3 DnexkTpHYeCKU TOK B JIP13, MP3, MP4, Jlabopamopuas paboma
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13 Ppa3IUYHBIX Cpeiax IIP4, [IP5, IIP]11
14 JIP13, I1P4, IIP11 Lpaxm 00
Tema 3.4 MaraurtHoe 1one 3, 11P4, HHECKA panoma
(npaxmuyeckoe 3a0arue)
15 Tema 3.5 DiexkTpoMarHuTHas JIP13, MP1, IIP4, Tpaxmuueckas paboma
WHAYKIUS IIP11, IIP6 (npaxmureckoe 3a0amue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, IIP2, KonmpomHas paboma
Kose0anus v BOJIHBI I1P4, ITP10
17 Tema 4.1 Mexannueckue P13, MP3, ITP1, 1 uecHan paboma
IIP2, ITP4 (npaxmuyeckoe 3a0arue)
KOJI€0aHUSA U BOJIHEI Jlabopamopras paboma
18 Tema 4.2 DnekTpoMarHuTHbIE JIP13, MP3, MP4, Lparcmuiecas paboma
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0anue)
KOJIEOAHUS U BOJIHEI Jlabopamopras patoma
19 Pasnen 5 JIP4, lelij, Zg;, IIP2, I];ecm -
R A OHMPOTILHASL PAOOMA
20 JIP4, MP3, IIP1, Tpaxmuueckas paboma
Tema 5.1 Ilpupoma cBera.
. IIP2, I1P4, IIP§ (npaxmuveckoe 3a0arue)
BomnHoBEIE cBOMCTBA CBETa Jlabopamoprasi paboma
21 Pasnen 6 JIP4, MP9, IIP2, I1P4, 17; ecm -
DJIeMeHTBbI KBAHTOBOH (PU3NKH 11P6, 1TP11 ORITPToHAZ pavoma
22 JIP4, MP9, I[IP2, IIP4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas ontuka 1IP6, ITP11 (nparmuieckoe 3adanue)
23 Tema 6.2 dusuka aroma u JIP4, MP9, I1P6, Hpamwecxaﬂpagoma
ATOMHOTO 71pa ITIP11 (npaxmuyeckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 1IP7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, [IPI, IIPS,
Bcenennoit IIP7, IIP11

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexyTouHass arTecTamus OOYYAIOUIUXCS OCYIIECTBISETCS IO
JUCHUIUIMHBL U IO3BOJISIET ONPEACIUTh KAUeCTBO U YPOBEHD €€ OCBOCHHUSI.

dopMa IPOMEKYTOUHOM arTecTanuu o gucruiuinie « Pusuka» muddepeHnupoBanHbii 3a4eT B 1

3aBCPIICHUUN U3YYCHUA

CeMecTpe M 9K3aMEH BO 2 ceMecTpe.

Ne Bonpocul oughgpepenyupoeannozo 3auema/ oudakmuuecxkue Tema

COUHULbL

1 | Bugpl nBUKeHHs Tena.
2 | Yckopenne. [lepemerienue.
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Bunnl MexaHHYeCKUX CHIIL. Pasnen 1 Mexanuka
3akons! HeroToHA.

Nmnynbce Tena. UMynbe cuiibl. 3aKOH COXpAHEHUS UMITYJIbCA.

o O MW

Mexanudeckas pabora. MoIIHOCTh. DHEpruss W €€ BHJBL. 3aKOH
COXpaHEHHUsI SHEPTUH.
7 |OcnoBublie nonoxxenuss MKT. lud¢ysus. BpoyHoBckoe nBMXeHUE.

Paznen 2
OCHOBBI MOJIEKYJISIPHOM
8 |OcnoBHoe ypaBHenue MKT. /laBienne rasa. (u3HKY 1 TEPMOIUHAMUKH
9 |YpaBHeHHE COCTOSHUS HII€AIbHOTO Ta3a. M3omporieccsl B razax.
10 |[IepBoe Ha4anO TEPMOJUHAMHKH, €TI0 MPUMEHEHUE K U30IPOIIECCaM.
11 [Tepaple Tena, UX CBOKCTBA.
No Konumponsnsie gonpocwt Ix3amena/Ooudaxmuueckue eOUHUbl Tema
1 |OcnoBublie nonoxenus MKT, ux onsiTHOe o0ocHOBanue. uddysus. Paznen 2
BbpoynoBckoe npmxenue. OcaoBHoe ypaBHeHue MKT. OCHOBBI MOJICKYJISIPHOM
(hU3HUKY ¥ TEPMOIUHAMUKHU
2 |DnekTpuueckas eMKOCTh. KoHieHCaTOPBI U MX BUIBL. Paznen 3
DNeKTpoAHAMUKA

3 |Ompenenuth  CKOPOCTh  OTIJAYd  BHHTOBKH, €CIH  CKOpPOCTh
BbUIeTatonel mynu 760 m/c, a macca BuHTOBKH B 500 pa3 Gosnbie Paszen 1 Mexannka
Macchl IyJu

Kpurepuu oueHku ougghpepenyuposannozo 3auema u Ik3amena

—  «OTnn4HO» - TEOPETHYECKOE COAEpKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
yMeHHusI c(pOPMHUPOBAHBI, BCE MPENYCMOTPEHHBIE MPOrpaMMoOl yueOHbIe 3a/1aHUs BBIIIOJHEHbI, KAUECTBO
WX BBITIOJIHEHUS OIIEHEHO BBICOKO.

—  «Xopolo» - TEOPETUYECKOE COJAEpPKaHHE Kypca OCBOCHO IIOJIHOCTBbIO, 0e3 Npo0enos,
HEKOTOpbIe YMEHHsI CQOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIC INPOTpaMMON ydeOHbBIE
3aJJaHMs BBIIIOJIHEHBI, HEKOTOPBIE BHJIbI 33JaHHUI BBIIOJIHEHBI C OIINOKAMH.

—  «YIOBJIETBOPHUTEIBFHO» - TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO YAacCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOMUMBIE YMEHHS pabdOThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO IMPETyCMOTPEHHBIX MPOTpaMMOi 00ydeHus
Y4eOHBIX 33JJaHU BBIITOJIHEHO, HEKOTOPBIE M3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPIKAT OIIHOKH.

—  «HeynoBneTBOpHUTENbHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIC YUeOHBIE 33/1aHUS COAEPIKAT IPyOble OIIMOKH.
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[Ipunoxenue 1
AKTHUBHBIE I THTEPAKTUBHBIE METO/Ibl OBYUEHUS

1. AKTUBHbIE W MHTEPAKTUBHBIE METOABI MHCIOIB3YIOTCA IPU IMPOBEIECHUM TEOPETUUYECKUX U
MIPAaKTUYECKUX 3aHATUH:

Pasgen/Tema

HpI/IMeHHCMBIC AKTUBHBIC
N MHTCPAKTUBHBIC MCTOIbI

Kpatkas xapakrepuctuka

Pa3znen 1 MexaHuka ¢ 3JileMeHTaMu TECOPUHN OTHOCUTECJIBHOCTH

Tema 1.3 3aKk0oHBI
COXpaHEHUS B
MEXaHUKE

I'pynnoBble TucKyccun
«3aKOHBI COXpPAHEHHUS B
MEXaHUKE»

CryneHntsl paboTalOT B MHUKpPO TIpyHmax:
pelalT MpakTHYEeCKUEe 3aJaud, OTBEYAlOT]
Ha MpoOJEeMHBIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOJY O 3HAYCHHU 3aKOHOB
COXPaHEHHUS B IPHUPOJIE.

Pasznea 2 Mogekyasipuas ¢puzuka. Tepmoannamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KWHETHYECCKON
Teopun. HWaeanbHbIi
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOJFOTHBIN HYJIb)

[IpemogaBatens B Hadajge W 1O XOAY
U3JIOKCHUsI y4eOHOTO Marepuaia Co3/1aeT
npoOJeMHbIE CHTYallud U  BOBJIEKACT
CTYJICHTOB, OOBEAMHEHHBIX 10 KOMaHJaM
B ux aHanmu3. OOCYXITArOT CYILECTBOBaHUE
NpEIeIIbHO HU3KUX M BBICOKHX TEMIEPaTyp

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKH

Tema 3.3
DNEKTPUUECKHUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTYyaIuu
«[IpoBOaUMOCTD pa3HBIX
cpen»

KOHKPETHOH

Conepxanue TmoJaercs uepes
BOIIPOCOB O HPOBOAMMOCTH Cpel, O
HOCHTENAX TOKAa, NPUMEHEHHUH TOKa B
cpeaax, Ha KOTOpBIE CTYACHTHI JOJIKHBI
OTBEYaTh HEMOCPEJCTBEHHO B XOJE JICKIIUH.
Opranuzaiyis TMCKYCCUH

CepuIo

Pa3zgen 4 Koseoanusa n

BOJIHBI

Tema 4.2 I'pynnoseie nuckyccun | PabGoras B KOMaHJe, CTYIEHTBI

ONEeKTPOMarHuTHHIE «[TapameTpsl u NPUMEHAIOT 3HAaHUA MAaTEMaTUKU IIpU

KOJ1e0aHusl U BOJIHBI yYpaBHEHUE IIOCTPOCHUH rpaukoB
IJEKTPOMAarHUTHBIX TPUTOHOMETPHUUECKUX byHKIMH K
KoJeOaHum» OIHMCAHUIO AJIEKTPOMAarHUTHBIX

KOJIeOaHUH.

Paszpen S OnTuka

Tema 5.1 Ilpupona | Ananus KOHKPETHOH | /IeMOHCTpanysi 3aKOHOB IIPEJIIOMIICHUS M

CBETa. BosiHoBbIE | cuTyaunn — «BONHOBBIE | OTpaKEHUS CBETa, BOJHOBBIX CBOMCTB

CBOWCTBA CBETa

CBOWCTBA CBETA»

CBETa C TIOMOIIBIO  JU(PpPaKIUOHHOU
pemieTkd U crnekTporpada. Opranuzanus
JUCKYCCUM-  CHUTyalusi-ylpakKHEHHE, B
KOTOpOH oOyyaemble YHOPaXHSIOTCS B
pElIeHNH HEeTPYAHBIX 3a/ay, HCIONb3Ys
MeTo]1 aHAIOTUH (y4eOHbIE CUTYAIUN ).
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MEPEYEHD TPAKTUYECKUX/JTABOPATOPHBIX 3AHATHIA

[Ipunoxenue 2

Conepxanue TeMbl NIPAKTHYECKUX/TIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHus 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3aga4 no 2
KHHEMAaTHUKe.
IIpakTnueckas padora Ne 2 Pemienue 3a1au Ha 2
napaMeTpsl BpallaTelbHOTO ABUKCHUS
JlaGopaTopHas padora 1 «OnpeneneHue MmIOTHOCTH 2
BEIIECTBA
1.2 3akonsb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroTona.
1.3 3akoHb! IIpakTnyeckas padora Ne 4 Pemienue 3ana4d Ha 3aK0OH 2
COXpaHEHHUS B COXPaHEHUS UMITYJIbCa
MEXaHHUKE
IIpakTuyeckasi padora NeS Pemrenue 3a1au Ha 3aKOHBI 2
COXpPaHEHHUsI SHEPTUH.
JlaGopaTopHas padora 2 «/3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHHYECKON SHEPTUM»
Pazgen 2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJIUHAMMUKA 15
2.1, OcHossl | [IpakTHueckas padora Ne 6 Penienue 3a1a4 1o Teme 2
MOJIEKYJISIPHO- «OcHoBbl MKT».
KUHETUYECKON IIpakTnyeckas padoraNe7 «Pemenue 3aga4d Ha
Teopuu. neanbHblil | ypaBHEHHE COCTOSHUS UCAIbHOTO Ta3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CpoiicTBa JlaGopaTopHas padora Ned4 Poct kpucTasios. 2
napos, xxuakocreii | Jlaboparopnas padora NeS I3mepeHue Bl1a)kHOCTH 2
U TBEPABIX TEll BO3yXa
JlabopaTopnasi padora 6 «OmnpeneneHue yaeabHOi
TEIUIOEMKOCTH BELLIECTBA 2
2.3 OCHOBBI IpakTuyeckass padora Ne 8 Pemennme 3amad mo teme 2
TEPMOAMHAMUKHU «OCHOBBI TEPMOAMHAMUKIN
Pa3nea 3 OCHOBBI DJIEKTPOANHAMHUKHN 24
3.1 Dnextpuyeckoe | IlpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
noiie «DIIEKTPOCTATUKAY.
3.2 3aKoHbI JlabGoparopuas padora Ne 7 «Onpenenenue yaeabpHOoro 2
IIOCTOSIHHOT'O TOKa COIIPOTUBIIEHUS IIPOBOJIHUKAY.
JlabGoparopuas padora Ne 8 «3yuenue 3akona Oma miis 2
y4acTKa LEMN».
JlabGoparopHas padora Ne 9 «IIpoBepka 3aKkOHOB 2
[apaJIeIbHOTO COEAMHEHUSI IPOBOTHUKOBY.
JlaGopaTopuas padora Ne 10 «Onpenenenue I/IC u 2
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BHYTPEHHETO COIPOTUBIICHUs] HCTOYHUKA DJIEKTPUIECKOMN
SHEPIUN»

JlaGopaTopHas padora Ne 11 UccnenoBanue 2
3aBHCUMOCTH MOIIHOCTH, TOTPeOIsieMOH J1aMIIoi
HaKaJIMBaHUS OT HAIIPSDKEHHSI HA €€ 3aKHMax
IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHHUE
IIpakTuyeckasi padora Nell «Pemnrenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTuyeckas padora Ne 12 Pemenue 3a1a4 Ha
(opMyIbl pabOThI M MOIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
MOJTYIIPOBOTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHas | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIHS.
VH]TyKIIHST
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexauunueckue | Jlaboparopnas paGora Nel4 H3ydeHue 3aBUCHMOCTU 2
KoJIcOaHUs U nepuoAa KoneOaHUN HUTSHOrO (WJIM TMPYKUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenune 3agau  Ha 2
napamMeTpsl K0JIeOATEIbHOTO IBUKCHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3a1a4 Ha BUIBI 2
DJNEeKTPOMarHUTHBIC | CONPOTHBIICHHI
konebanus u BojHbl | IlpakTnyeckasi padora Ne 16 Perienue 3aiau mo teme 2
«Ilepemennsrii Tok. TpaHchopmatop»
IIpakTnuyeckas padora Nel7 «OnekTpoMarHuTHbIE 2
KOJIEOaH s ¥ BOJTHBD».
JlabopaTopnasi padora Ne 15 «M3ydyeHue ycrpoiicTBa 2
TpaHc(opmaropa, reHepaTopa.
Pazgen 5 Onrtuka 10
5.1 IIpupona JlabopaTopnasi pabora Nel6 «OrmpeneneHue nokasaremis 2
cBeta. BoiHOBBIE MIPEIOMJIEHUS CTEKIIay.
CBOMCTBA CBETa JlaGopatopuas padora Nel7 «/3y4yenue uaTeppepeHInn 2
U TudpaKIum.
JlaGopaTopHas padora Nel8 N3mepenue niuHbI 2
CBETOBOI BOJIHBI C IIOMOIIbIO TU(PAKIIMOHHOMN PEIIeTKH.
JlaGopaTopHas padora Ne 19 «HabGmronenue ciekTpoB
U3IYYCHUS U TTOTIIOICHUS . 2
IpakTuuyeckas padora Ne 18 Pemenne 3agau mo Teme
«BOJIHOBAsI ONITHKA 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKH 3
IIpakTuyeckasi padora Ne 19 Pemenue 3a1a4 no teme 2

6.1 Ksanrosas «3akonb! potoaddexran

ONTHKA

6.2 ®usuka aroma | [IpakTuyeckas padora Ne20 Pemenue 3a1a4 no reme 1

Y aTOMHOTO s1JIpa «PagroakTHBHOCTE. 3aluCh SAEPHBIX PEAKLIUI»

UTOI'o 78
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OBPA3OBATEJIbHBII MAPIHIPYT

[Tpunoxenue 3

KonTponupyembie
KoHntposbHas| pasnenst (T?MBI) KoHnTtponmpyemslie OuenounbIe cpeacTsa
TOYKa yueOHoU pe3yNbTaThI
JUCITUTUTAHBI
Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3anauu c mocTpoeHuem
Paszen 1 IIP1, IIP2, IIP3, pabora
ITP4, ITP9 2. Pacuernsnle 3agaun
Mexanuka ’ o
3. DuznYeckuii TUKTAHT
Ne2 Pa3nen 2 JIP4, JIP9, MP3, | KoutpoabHas (1. TecroBele 3ananus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ochoeet | yp3 1Py, 11P7,
MOJIEKYTAPHOH IIP8, IIPY, IIPI0,
(puszuku M| oprg
TEePMOIMHAMHUKH
Ne3 Pazien 3 JIP4, JIP13, MP3, | KontpouabHas (1. TecroBble 3a1aHus
3 MP4, MPS5, IIPI, pabora 2. PacuerHble 3a1aun
JIEKTPOMHAMHUKA .
Pasnen 4 mp2, 11pr4, IIPs, 3. Du3MYecKHii TUKTAHT
KoJeoanus " 11pe, 1Ip7, IIPS,
BOJIHLI IIP10, IIP11
Neq Paszgen 5 JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu c mocTpoeHuem
IIP2, IIP4, ITP8 padora
OnTtuka 2. PacuerHbie 3amauun
NeS Pa3nea 6 JIP4, MPY, IIP2, | KoutpoJibHas 1.
9JIeMEeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Jomnyck IMoptdoamno | 1. IlpakTuueckue paboThl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3.
4. KoHTpoJsbHbIE pabOoThI
IpomexyTto| duddepenunponan Hrorosas 1. TectoBrie 3aganus
yHasi HBIH 3a4eT KOHTpoJbHasi | 2. Tunosble 3ajaHUs
arrecTaums pabora
IIpomexyTo| DKx3aMeH Ok3amenanuo | 1 Teopernueckue
yHasi HHbIE BOIPOCHI IO COJAEPIKAHUIO
arrecTauus onJ1eTnl Kypca

2. TunoBsle 3aganus
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JIUCT PETUCTPAIIMU UBMEHEHUHA U JONNOJHEHUA

VyeOHas ayauTopus Ui NPOBEICHUA  Y4YEOHBIX,
MPaKTUYECKUX U JIaDOpaTOPHBIX 3aHATHH, Ui IPYIIIOBbIX
M WHAUBUAYAIBHBIX KOHCYJIbTALUMH, IS TEKYLIEro
KOHTPOJIsi U MPOMEKYTOYHOM arTecTalum

Pabouee MECTO npernojaBarTeis: MepCOHAaIbHbBIH
KOMITBIOTEP, MPOEKTOp, pabouue Mecra O0ydarommxcs,
J0CcKa yyeOHast, yuebHas meOelib;

KO®, pemoHcTpauuoOHHOE OOOpYydOBaHHE [0 TEME
"[lepeMeHHBIH TOK", JE€MOHCTPaLMOHHOE O0OOpyaOBaHUE
Mo TeMme "DIEeKTpocTaTuka', MOJENH KPHCTAJJIMYeCKOH
PEeLIETKH, AEMOHCTPALMOHHOE OOOpYyAOBaHHE TI0 TEME
"DNeKTpOMarHeTusM", MOJEJIb "InekrpodopHas
MaliyMHa'"';

AMniepMeTpsbl 1abopaToOpHLIE. ;

bapomeTp;

BonbT™MeETpBI.:

MyJIbTUMETPEL. ;

DJIEKTPOMETP;

TpyOku cTekiisiHHBIE;

LLTarussbl 1abopaTopHbie uui-01;

Tabnuua Menneneesa;

['urpometp ncuxomerpuyeckuit BUT-1;

Habopbl pe3ucTopoB /15l MPaKTUKYMa;

Habopsl 1aboparopubie «MexaHukay.;

Habopsl nabopaTopHsie 110 3J1€KTPOJIU3Y;

Habopsl 1aboparopHbie «OnTUKa»;

Moaenu no Gpusuke;

Habop no snekTponu3y (AeMOHCTPaLlMOHHBIN);

[Ipubop w1 neMoOHCTpaLMy 3aBUCUMOCTH COTPOTUBIIEHUS
METaJUia OT TEMIEPATYPhI;

[Tpubop nna usyuenus npasuiia JleHua;

[Ipubop s wu3mepeHus MUIMHBI CBETOBOW BOJIHBI C
HaOOpOM AU PaKIIMOHHBIX PELIETOK;

[Ipu3ma noBepoyHass MarHuTHas

MarHuTsl 1M0JIOCOBBIE AEMOHCTPALIMOHHbIE

Maruutsl U-00pa3Hbie 1€MOHCTPALIMOHHbIE

Ne Pa3pnen paboueit KpaTtkoe conepxaHue W3MEHEHUA/ JONOJTHEHUS Hara, [Toamuce
/1 MPOrpaMMBbl Ne npoTokoJial nmpeacenarens
sacenanus [1K [TK
Pabouyas nporpamma yueOHOW AMCUMIUIMHBI «DHU3MKa»
aKTyaJIu3UPOBaHa.
' B pabouyio nporpaMmy BHECEHbI CIIEIYIOILHE H3MEHEHHUS:
[ 3 YCJIOBUS B cBsi3u ¢ 3aKIH0OYEHUEM KOHTPAKTOB CO CTOPOHHUMH LJS.[}‘}.ZUQ] r.
| PEAJIM3ALIMHA YNEKTPOHHBIMH GUGTHOTEUHBIMU cHcTeMaMu Db [TpoTokoun Ne I
| | YHEBHOH | Axamemust K-27-20 ot 20.02.2020 r. UIT Bypuesa 1
ARCLHILUTHHD] A.W.n0 31.03.2023 r., Cucrema 3JIeKTPOHHOTO 00y4eHHS
«Axagemus» K-39-21 or 12.07.2021 r. OO0 «AxkaneMus-
meauay 10 31.08.2024 r., 35C BOOK.ru K-40-21 ot |
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no f
31.08.2022 r.,9BC IOPAUT K-42-21 ot 12.07.2021 r. /
000 «AnekTponHoe u3nateabctBo KOPAUTY ¢
01.09.2021 no 31.08.2022 r., 3BC ZNANIUM.com K-44-
21 o1 12.07.2021 r. OOO 3nanuym ¢ 01.09.2021 no
31.08.2022 r.,
3 YCJIOBUA B CBA3M C OOHOBJIIEHMEM MAaTEPHAIBHO-TEXHUYECKOTO 08.09.2021 r.
PEAJIU3ALIUH obecnedyeHus n. MarepuanbHO-TexHHYecKoe obecnieuenue |[Ipotokomn Ne
VYEBHOU YUTATh B HOBOM pelaKLIUU: 1
JUCLUITJIMHDI JIabopatopusi PU3nKu
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