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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:

JIMYHOCTHBIE PE3YJIbTATHI

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
JIP4 | HayKu U OOLIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha JIHUAJOre KyJbTYyp, a TAaKKe Pa3InYHbIX
(dopM 001I1eCTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHCIE CamMoO0pa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUHM BCEH KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATEHON U 0OIIECTBEHHOM JESTEIHHOCTH,

OCO3HaHHBIN BbBIOOp Oyaymiel mpodeccur M BO3MOXKHOCTEH peanu3aluu 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 OMNPENEIsATh UEIU JEATCIIbHOCTH M COCTaBJISITh  IUIAHBI
JIEATEIIbHOCTH; CAMOCTOSITENBHO OCYIIECTBIATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
MP1 | mesaTenbHOCTh; UCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHUKEHHS IMOCTABJICHHBIX
HeNnel U peanu3aluy TIaHOB JeSITeNbHOCTH; BHIOMPATh YCIEUTHBIE CTPATETHH B Pa3IUIHBIX
CUTYalUsIX;

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

MP3 CaMOCTOSITEIbHOMY TOMCKY METOJOB PpELICHHUs] MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO
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(OPMHUPOBAHHOCTb TPEJICTABICHUH O PONM U MecTe (PU3MKUM B COBPEMEHHOM HaydyHOU
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 TEOPHAMH; YBEPEHHOE MOJIb30BaHuEe (PU3NYECKOM TEPMUHOIOTHEH U CUMBOJIMKOM;

I1P3

BJIQJICHWE OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHWSI, HCIOIb3YEeMBbIMU B (U3HKE:
HaOO/IeHUE, OINMCAaHUE, M3MEpPEeHHEe, SKCIEPHUMEHT; YMeHHUsi o0pabarhiBaTh pe3yJbTaThl
WU3MEpEHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NUCCKUMHU BEIHMYWHAMH, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JIATh BHIBOJBI;

I1P4

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

I1P5

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHATh IOJYYEHHbIE 3HAHUSA Uil OOBSCHEHHS YCIOBHH
NPOTEKaHUs (PU3UYECKUX SIBJICHUW B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
IIOBCEJHEBHOM XKU3HH;

I1P6

c(OPMHPOBAHHOCTh COOCTBEHHOM MO3UIMU 1O OTHOIIEHHIO K (U3NYECKOM HHpOpmanuy,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

I1P7

c(OpPMHPOBAHHOCTb CHCTEMbl 3HAHMH 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsSIX, MPEJCTaBICHUNA O JeicTBUM BO BceneHHOW (M3MYeCKUX 3aKOHOB, OTKPBITHIX B
3€MHBIX YCIIOBUSIX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUS HCCIIENOBaTh M aHAJIU3UPOBATHh pa3zHOOOpas3Hble (U3NUYECKHE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB C TeO(pU3NYECKUMU
SBJICHUSIMU;

P9

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

I1P10

BJIAJICHUE METOJaMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS W NPOBENEHUS (U3NUECKUX
9KCIIEPUMEHTOB, OINMCAHMS M aHalu3a I[IOJIyYEHHOM HM3MEpUTENbHOU HH(OpMAaINH,
OIpeIeICHUs JOCTOBEPHOCTH IOJY4EHHOIO pe3yibTaTa,;

I1IP11

c(hOpMUPOBAHHOCTh YMEHUU MPOTHO3UPOBATh, AHAIMU3UPOBATH U OIEHUBATH IOCJIEICTBUS
OBITOBOM W TPOM3BOJCTBEHHON [EATEIBHOCTH 4YEJIOBEKa, CBS3aHHON C (DU3UYECKUMHU
MIPOIIECCAMH, C TTO3UIINI SKOJIOTHUYECKOM 0€30MacCHOCTH.




2 CTPYKTYPA M COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TeMaTu4ecKuii JIaH

Y4yeOHas 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, I1IP2,
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 cera. BosHoBbIE 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, %flgj I1ps,
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 TEXHOJOTMHU Mpou3BojcTBa. Mcnonb3zoBanue HTEpHETa /11
noucka uHGopmanuu




Pazgea 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexannueckoe nsrxkenue. llepememennue. Ilyts. CxopocTs. PaBHOMEpHOE NpsIMOIMHEWHOE
IBUKEHHE. YckopeHue. PaBHonepeMeHHOe mpsMoJiMHEHHoe JBkeHue. CBOOOAHOE IaJIeHHUE.
JIBrokeHue Terna, OpOIIEHHOTO MO YIJIOM K TOPU30HTY. PaBHOMEpHOE JBM)KEHHE MO OKPYKHOCTH.
Buabl yueOHO# 1eATeJIbHOCTH

IIpencraBieHne MEXaHHYECKOTO JBHIKECHHUS TeJla yPaBHEHUSAMH 3aBUCHUMOCTH KOOpJIMHAT U
IIPOEKLIUEN CKOPOCTH OT BpeMeHHU. IIpeacTaBieHre MEXaHMUECKOTO ABMKEHHUsI Tela rpapukamMu
3aBUCUMOCTH KOOpPJAMHAT W TIPOEKLIHUEH CKOpOoCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
IIPOMIEHHOT0 IYTH, CKOPOCTH MU YCKOpPEHHUs Tena Ho rpadukaM 3aBUCUMOCTH KOOpAMHAT U
MIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpenereHne KOOpAWHAT MPOWUJIEHHOIO MyTH, CKOPOCTH U
YCKOpPEHUs Teja M0 yPaBHEHUSAM 3aBUCUMOCTH KOOPAMHAT W IMPOEKUUH CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO aHalaW3a PAaBHOMEPHOIO U PAaBHOIEPEMEHHOIO JIBHXKCHMM.
VYKa3aHHE MCHOJIb30BAHUS IIOCTYNATEIIBHOTO M BpallaTEIbHOIO JBMW)KEHUH B TEXHHKE.
[Ipnobperenue ombiTa pabOThl B TPYIIE C BBIMOJHEHHEM PA3THYHBIX COIUAIBHBIX POJEH.
Pa3paboTka BO3MOXHOI CHCTEMbl JEHWCTBUH M KOHCTPYKIMU [JIl SKCIEPUMEHTAIBHOTO
OIIpEICJICHNS] KHHEMAaTUYECKUX BEJIMYUH.

Tema 1.2 3akonbsl Mexanuku HeoToHa

IlepBoiii 3akon Hprotona. Cumna. Macca. Mmnynbc. BTopoi 3akon Herorona. OcHOBHOM
3aKOH Kjaccuueckod auHamuku. Tperuil 3akoH HproToHa. 3akoH BCEMUPHOIO TITOTEHUS.
I'paButaniuonnoe mone. Cuna Tsokectd. Bec. CrocoOsl m3MepeHuss maccbl Teia. Cuiibl B
MEXAHUKE.

Bupabl yueOHoil 1eATEIbHOCTH

IIpumeHeHne 3aKkOHa COXpPAaHEHUS MEXAHUYECKOM OSHEPruy IIpU pacyueTax pe3yJbTaToOB
B3aMMO/ICHCTBUM TE€JI TPaBUTAlMOHHBIMHU CHJIAMH U CUJIAMU YIIPYTOCTH.

Tema 1.3 3akoHBbI cCOXpaHeHUs B MeXaHHKe

3akOH coxpaHeHUs] UMMyJbca. PeaktuBHoe JnBmxkeHue. PabGora cunbl.  Pabora
MOTEHUMAJBbHBIX CWJI. MomHocTh. DHeprus. Kunetnueckas sHeprus. lloTeHnuanbHas sHEprus.
3aKOH COXPaHEHUs MEXaHUYeCKOW sHepruu. [IpuMeHeHne 3aKkOHOB COXpPAHEHMUSI.

Bunab1 yueOHoii 1eATEIbHOCTH

[IpumeHeHnue 3aKOHa COXpPAaHEHMSI UMILYJIbCA JUIsl BBIYHUCIIEHHUS U3MEHEHHUM CKOPOCTEM TEJ MPU HUX
B3auMojAeHcTBUAX. l3mepeHne paboOThl CHUJI U U3MEHEHME KHHETHYECKON »JHEepruu Tena.
Brruncnenue paboThl cUil U U3BMEHEHUsI KUHETUYECKON dHEpruu Teia. Beluncienue noTeHnnalbHON
SHEPrud TeJl B TIpaBUTAalMOHHOM 1monie. OrmnpeneieHre MNOTEHUUAIbHOW JHEPrUM  YIPYro
ne(GOopMHUPOBAHHOIO Tela MO W3BECTHOW JedopManuy M JKECTKOCTH Tena. YKazaHue TIpaHull
NPUMEHUMOCTH 3aKOHOB MEXAaHUKHU. YKa3aHHe Y4YeOHbIX NMCUUIUIMH, MPU H3YyYEHUU KOTOPBIX
HCIIONB3YIOTCS 3aKOHBI COXPAHECHUS.
Paznea 2 OCHOBBI MOJIEKYJISAPHOU ®U3UKU U TEPMOJIMHAMUKNA

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KUHETHYeCKO Teopun. UneaibHbII ra3

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. PazMmepsl M macca MOJNEKYJ U
atoMoB. bpoyHoBckoe nBwxkenue. Juddysus. Cuibl U SHEPrusi  MEXKMOJIEKYJSIPHOTO
B3anMojielicTBus. CTpoeHne ra3oo0pa3HbIX, KUAKUX M TBEpAbIX Teil. CKOpPOCTH JBHMXKEHUS
MOJIEKYJI U uX udMepenue. Mneansueiii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-
KHHETUYECKON Teopuu ra3zoB. Temmeparypa u u3MepeHue. ['a3oBble 3aKOHBI. AOCOJIIOTHBIN
HyJIb TeMIeparypbl. TepmoauHaMU4YecKas IIKajga TEMIEpPaTypbl. YPaBHEHHUE COCTOSHUSA
HJIeaJbHOro raza. MosspHas ra3oBasi IIOCTOSTHHAs.

Buabl yueOHoi1 1eATeIbHOCTH

Brimonaenne OKCIICPUMECHTOB, CJIy>XXallux JJId 000CHOBaHUS MOHGKyanHO-KHHCTH‘ICCKOﬁ



teopun (MKT). Pemenne 3amad ¢ NOPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJICKYJISIPHO-
KHHETHYECKOU Teopuu ra3zoB. OnpeaeneHre mapamMmeTpoB BEMIECTBa B Ta3000pa3HOM COCTOSTHUH Ha
OCHOBAaHUU YpaBHEHUsI COCTOSIHMS HIeallbHOro rasa. OrmpenesneHue mapaMeTpoB BellecTBa B
ra3000pa3HOM COCTOSIHMH U MPOUCXO/ISIINX MporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkxcniepumenTansHoe uccieaopanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasinenue B Bue
rpauKoOB U30XOPHOT0, M300aPHOTO U U30TEPMUUECKOTO IMTPOIIECCOB.

Brruncienue cpegHeil KMHETUYECKOW SHEPTHU TEIUIOBOTO JBMIKEHHUS MOJIEKYJ IO HM3BECTHOMU
TeMIlepaType BeIlIecTBa. BhICKa3biBaHWE THUIOTE3 sl OOBSICHCHUs HAOIIOJAeMbIX SIBJICHHIA.
VYka3aHue rpaHull NPUMEHUMOCTH MOJEIH «UACaIbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CBoiicTBa NapoB, KUJAKOCTEH U TBEPABIX TeJl

CaoiicTBa mapoB. Vcnapenue u kKoHAeHcanus. HackIeHHbIH map U ero cBoicTBa. AOCOTIOTHAS U
OTHOCHUTEJIbHASA BIIAXKHOCTh BO31yXa. Touka pocbl. Kunenue. 3aBUCMMOCTh TEMIEPATYPbl KUIIEHUS OT
naBiieHus. [leperpeTslil map ¥ ero UCHoJIb30BAHUE B TEXHHUKE.

CgoiicTBa XUAKOCTEH. XapaKTEPUCTHKA >KUJIKOTO COCTOSIHMS BellecTBa. [I0BEpXHOCTHBIA ClOM
KUJKOCTU. DHEPrus MOBEPXHOCTHOTO cJos. SIBJICHUS Ha TpaHUIE KUAKOCTH C TBEPABIM TEJIOM.
Kanunnsapueie sBienus.

CpoiicTBa TBEpAbIX Tell. XapakTEpUCTUKA TBEPAOrO COCTOSIHMS BELIECTBA. YIPYrue CBOICTBa
TBepAbIX Ten. 3akoH ['yka. MexaHuueckue CBOMCTBA TBEPABIX Tell. TelioBoe pacuIMpeHre TBEPAbIX Tell
U )KujkocTel. [1naBienne u Kpuctaim3anus.

Bupabl yueOHoil 1eATEIbHOCTH

HN3mepenne BIaXHOCTH BO3AyXa. PacyeT KoJMYeCTBa TEIUIOTHI, HEOOXOIMMOTO  JUIS
OCYLIECTBJICHUS Tpolecca MNepexoja BelIeCTBa M3 OJHOIO arperaTHOro COCTOSIHUS B JIPyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpuMepoB
KalWUJISIPHBIX SIBJICHUM B OBITY, MPpUPOJIe, TEXHUKE. lccenoBanue MEXaHHYeCKUX CBOMCTB TBEPIbIX
ten. [lpumeHeHne (U3MYECKUX TMOHATHH M 3aKOHOB B y4eOHOM Marepuasie mpodecCHOHAITBLHOTO
xapaktepa. Mcnonb3oBanne MHTepHeTa s moucka mHGOpMaluu o pa3paboTkax M MPUMEHEHHUSX
COBPEMEHHBIX TBEPIBIX U aMOP(HBIX MaTEPHUAJIOB.

Tema 2.3 OcHOBBI TEPMOAUHAMUKH

OcCHOBHBIE MOHSATUSL U ONpeJesieHUsl. BHYTpeHHssl sHEeprusi cUcTeMbl. BHYTpeHHss1 sHeprus
uaeanpHoro rasza. Pabora u rtemiora kak (opMbl mepeauud sHEpruu. TeraoemMKocTb. Y AenbHas
TEIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Hauamo TepMOAMHAMUKHU. AAuabaTHBIN
npouecc. [Ipunnmn aedictBus tenoBord mammubl. KIIZ[ TermmoBoro asurarens. Bropoe Hauamo
TepMOJIMHAMUKU. TepMOoJMHaAMUUecKas IIKaja TemiepaTyp. XOJOAWIbHblE MalluHbl. TernnoBbie
nsurarenu. OxpaHa npupomsl.

Buabl yueOHoil 1eATEIbHOCTH

N3mepenue konmyecTBa TEIUIOTHI B Ipolleccax Tervionepenaur. Pacyer xonmyecTBa TEIIOTHI,
HEO0OXOMMOT0 JUIsl OCYIIECTBIIECHHUS 3a/IaHHOTO TMpolecca ¢ Tersonepeaadeil. Pacuer namMenenus
BHYTPEHHEW >HEpruu Teiy, padoThl U IMEPEeJaHHOr0 KOJHUYECTBA TEIUIOTHI C HCIIOJIb30BaHUEM
IIEPBOr0 3aKOHA TEPMOJUHAMUKH.

Pacuer paboThI, COBEPIIIEHHOM Ta30M, 10 rpaduky 3aBucumocts p (V).

Brruncnenune paboThl ra3a, COBEPIICHHOW MPU U3MEHEHWU COCTOSHUSA IO 3aMKHYTOMY ITUKITY.
Bpruncnenne KIIJ[ nmpu coBepuieHuu rasom paloThl B IIpolieccax H3MEHEHHUS COCTOSIHHS 10
3aMKHYTOMY LHKITY. OOBsICHEHHE NPHUHIMUIIOB JEHCTBUSA TEIUIOBBIX MalIMH. JleMOHCTpamus poiu
(bU3UKU B CO3JaHUN U COBEPIICHCTBOBAHUY TEIUIOBBIX JIBUTATEJIECH.

Paznen 3 DJIEKTPOJAUHAMUKA
Tema 3.1 DjekTpuyeckoe moJie
DJeKTpUYeCcKHUe 3apsifibl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kyiona. DiexkTpudeckoe

nosne. HampsbkeHHOCTh anekTpuyeckoro mnons. [lpuHumn cynepno3unumu nojeid. PaGora cun
JJIEKTpocTaTU4ecKoro mnousisi.  llorennman. Pa3HOCTP  MOTEHIMANOB.  DKBUIIOTEHIIUMAIbHBIC
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NOBEPXHOCTH. CBA3b MEXKIY HANPSDKECHHOCTBIO M PA3HOCTBIO MOTEHIIMAIOB JJIEKTPUYECKOrO TIOJIA.
Judnexktpukn B anekrpudeckom  none.  Ilomapusamusa  gusnektpukoB.  IIpoBonHuku B
anexktpuueckoMm nosne. Konaencatopsl. CoenuHeHHME KOHJIEHCATOpPOB B Oarapero. DHeprus
3apsIKEHHOI0 KOHJIEHCATOpa. DHEPrUsl 3JIEKTPUUECKOIO MOJIS.

Buabl yueOHo# 1eATeJIbHOCTH

Brrancnenne cun B3aHMOHCﬁCTBHH TOYCYHBIX DJICKTPHUYCCKUX 3apAa0B.

Bpruucnenne HampsyKEHHOCTH JJIEKTPUYECKOrO TMOJISI OJHOTO M HECKOJBKMX TOYEYHBIX
AJIEKTPUYECKUX 3apsiA0B. BeluncieHne noreHumana 3JIeKTpUYECKOro Mol OJJHOTO U HECKOJIBKUX
TOYEYHBIX AJEKTPUUYECKUX 3apsiaoB. MI3MepeHue pasHOCTH MOTEHIIUAIOB.

N3mepeHue sHepruy 3JIeKTPUUYECKOro IO 3apsKEHHOr0 KOHJIEHcaTopa. BelunciieHue sHepruu
SJIEKTPUYECKOTO TOJIsI 3apsHKEHHOTIo KOHjJeHcaTtopa. Pa3paboTka miiaHa M BO3MOXKHOH CXEMBbI
JEUCTBUM  3KCHEPUMEHTAJIBHOTO ONpENENICHUs]  DJIEKTPOEMKOCTH  KOHJEHcaTopa U
JIUDJIEKTPUYECKON  MPOHMIIAEMOCTH  BemiecTBa. IIpoBegeHue  CpaBHUTEIBLHOIO — aHaln3a
TPaBUTALIMOHHOTO U JIEKTPOCTATUYECKOTO MOJIEH.

Tema 3.2 3aK0HBI IOCTOSTHHOI'O TOKA.

VYcnoBusi, HEOOXOIUMBIE 711 BOSHUKHOBEHHS M MOJJIEp>KaHUs JJIEKTpUuueckoro Toka. Cuma
TOKa U IJIOTHOCTH TOKa. 3akoH Oma mis yyactka nenu 0e3 3/1C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS OT MaTepualia, JUIMHBI W IUIOMIAAU IIONEpPEeYHOr0 CEYEHHsS IPOBOIHUKA.
3aBUCUMOCTH AIEKTPUYECKOTO CONIPOTHUBIICHUSA MIPOBOJTHUKOB OT TeMIIepaTyphbl.
DNEKTPOABMKYIIAsi CUJa HCTOYHHMKAa Toka. 3akoH Owma mis mnonHoit uenu. CoenuHeHuHe
npoBoIHUKOB. CoeMHEHHE MCTOYHUKOB SJIEKTPUYECKO sHepruu B Oarapero. 3akoH J[xoyms—
Jlenna. Pabota 1 MOIIIHOCTB 3JIEKTPUUYECKOro TOKa. TeruioBoe AeicTBUE TOKA.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHune MOITHOCTH AeKTpuiecKoro Toka. Msmepenue 3/1C 1 BHYyTPEHHETO CONIPOTUBIICHUS
HMCTOYHUKA TOKA.
Brmonaenue pPacuycToB CHJIBI TOKa H HaHpH)KeHI/Iﬁ Ha Y4dacCTKax OSJCKTPHYCCKUX IIGHCIZ.
OOBsicHEeHHE Ha INpUMEpe dJIEKTpUUecKoil nenu ¢ aByMs uctouHukamu Toka (DZ1C), B Kakom
clly4a€ MCTOYHHUK DJIEKTPUUYECKOW ZHEpPrum paboTaeT B peKMME T'eHeparopa, a B KakOM — B
pexume norpeoutens. OmnpeneneHue TeMIepaTypbl HUTH HakalduBaHus. V3mepeHue
AIEKTPUYECKOr0 3apsijia MIEKTPOHa.

Tema 3.3 DrekTpH4YecKnii TOK B pa3JIM4YHbIX cpeAax

[IpoBOAMMOCTH METAJIOB, SIBJICHUE TEPMOIIIEKTPOHHOU SMUCCHH, CBEPXITPOBOAUMOCTb.

CoOcTBeHHas MPOBOAMMOCTD MOJIYIIPOBOAHUKOB. [losrynipoBogHUKOBBIE TPUOOPHI.

Buab1 yueOHoii 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHOM XapaKTepUCTUKU Jauoja. [IpoBeneHne CpaBHUTEIBHOIO aHaIU3a
MOJIyITPOBOJHUKOBBIX TMOAOB U TPHUOJOB.
UcnonszoBanue WHTepHeTa it moucka HWHPOpMAMM O TMEPCHEKTUBaX pPa3BUTHUSA
MOJIyITPOBOJTHUKOBOM TEXHUKH.

Tema 3.4 MaruuTHoe noJie

Bekrop MHAyKIMM MarHUTHOrO Ioss. JIeMCTBME MAarHUTHOIO IOJISI HAa MNPSIMOJIUHEWHBIN
MPOBOJHUK C TOKOM. 3akoH Amrepa. B3zaumonericTtBue TOkoB. MarHuTHBIM moTOK. PabGora 1o
IIEPEMEIICHUI0 TIPOBOJAHUKA C TOKOM B MArHMTHOM Iojne. JleHcTBME MAarHUTHOIO IIOJIS Ha
nerokymuiics 3apsia.  Cuna  Jlopenna.  OnpeneneHue  yAeIbHOrO  3apsiga. Y CKOPUTENU
3apsDKEHHBIX YacCTHIL.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHne WHAYKIIMA MArHUTHOTO MOJsi. BeruuciieHne cui, AEMCTBYIOIIMX Ha MPOBOJHUK C
TOKOM B MarHUTHOM II10JIE.
Brruncnenue cuii, JIENCTBYIOMIMX HA AJIEKTPUUECKHUHN 3aps, IBHXKYIIUKACS B MATHUTHOM MOJIE.

Tema 3.5 DileKTpOMarHuTHasi HHAYKIUS
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DneKTpoMarHuTHasi UHAYKUUa. BuxpeBoe anekrtpudeckoe nosne. CaMOMHAYKIUS. DHEPrus

MarHuTHOT'O MOJISI.
Buabl yueOHoO# 1eATeJIbHOCTH

UccnenoBanne SBICHWUN OSIEKTPOMArHUTHOW WHIYKIWU, camMOWMHAyKuu. OOBsSCHEHUE
MpUHIUIA JeWCTBUS diekTpoaBurarens. OObsCHEHHWE TMPUHIUIIA JEUCTBUS TeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBHBIX TTPUOOpPOoB. OOBsICHEHNE TIPUHITUIIA ACHCTBUS
Macc-crekTporpada, yckopuTenae 3apsokeHHbIX dacTHll. OO0bsICHEHHE PO MarHUTHOTO IMOJIS
3eMiIi B )KU3HU PAaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne npuMepoB MPAKTUYECKOTO MPUMEHEHHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBenenre CpaBHUTEIBHOTO aHAIN3a CBOMCTB 3JIEKTPOCTAaTHYECKOT0, MAarHUTHOTO U BUXPEBOT'O
AIIEKTPUUYECKUX TOJIEH.

Pa3znen 4 KOJIEBAHUSA 1 BOJIHbBI

Tema 4.1 MexannuecKkue KoJIe0AHUA U BOJHBI

KonebarenpHoe paBukenue. [‘apMonumueckue koneOanus. CBOOOIHBIE MEXaHUYECKHUE
konebanusa. JIuHelHble MexaHMYecKue KojeOarenbHble cucTtembl. [IpeBpaliieHre SHepruu mnpu
KoJsiebaTeIbHOM ABM>KeHUH. CBOOOJHBIE 3aTyXaolue MeXaHnyeckue KojieOanusi. BrIHyK/IeHHbIE
MEXaHUYeCKHe KoJieOaHus.

Buab1 yueOHoii 1eATEIbHOCTH

HccenenoBanue 3aBUCUMOCTH Iepuoja KojaeOaHUH MaTeMaTUYeCKOro MasiTHUKA OT €ro JJIMHBL,
MAacChl ¥ aMIUIMTY/1bl KOJIE€OaHU.

HccenenoBanye 3aBUCMMOCTH IIEPHOJIa KOIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U JKECTKOCTHU
MpY>KUHBL. BpIunciieHre nepuoma KoJieOaHWT MaTEeMaTHYECKOTO MAasTHHUKA I10 HW3BECTHOMY
3HAQUYEHUIO €ro JIMHbL. BbluncieHune nepuoja KojebaHUN rpy3a Ha MpYXUHE IO H3BECTHBIM
3HAYEHUSIM €0 MacChl M KECTKOCTH IIPYKUHBI.

BripaboTka HaBBIKOB BOCIPUHHUMATh, aHAJIMW3UPOBaTh, IiepepadaThiBaTh M  IPEAbSIBIATH
MHPOpPMALIMIO B COOTBETCTBUM C T[IOCTaBJIIEHHbIMU 3anadyamu. [IpuBenenme npumepoB
aBTOKoOJIe0aTeIbHBIX MeXaHnUecKux cucteM. [IpoBenenne kinaccudukanum koueOaHuii.

Tema 4.2 Jj1leKTPOMATHUTHBIC KOJIeOaHUA U BOJHBI

CB00OO/IHBIE 3JEKTpOMarHuTHbIe KojeOaHus. IlpeBpalmieHue sHeprum B KojeOaTelbHOM
KOHType. 3aTyxarllMe  JJIEKTPOMAarHUTHbIE  KoyeOaHus. ['eHepaTop  He3aTyXarollMX
3JEKTPOMAarHUTHBIX KoJjieOaHuil. BbeIHyXJAeHHble ayeKkTpudeckue Kosnebanus. [lepeMeHHbIN TOK.
I'emepaTtop nepemMeHHOro TOKa. EMKOCTHOE M HMHAYKTHMBHOE COIPOTHUBIICHUS NEPEMEHHOIO
Toka. 3akoH OMa [JJs 3JEKTPUUYECKOH Ienu MepeMeHHOro Toka. PabGoTa M MOIIHOCTH
nepeMeHHoro Toka. ['eneparopsl Toka. Tpanchopmatopsl. TokM BBICOKOH YacTOTHI.
Ilonyuyenue, nepenadya v pacnpencaeHUe 3JIEKTPOIHEPIUM.

DIJIEKTPOMAarHUTHOE TIOJI€ KakK OCOOBId BHUJ MaTepuu. ODIIEKTPOMATHUTHBIC BOJIHBIL.
Bubparop I'epua. OTkpeITBId KoJieOaTenbHbIH KOHTYp. M300perenue pammo A. C. IlonoBbiM.
[Tonsitue o panuocsssu. IlpuMeHeHne HIEeKTPOMAarHUTHBIX BOJIH.

Buab1 yueOHoil 1eATEIbHOCTH

HabGmonenne ocruiuiorpaMM rapMOHUYECKUX KoJieOaHWM CUIIbI TOKa B 1enu. V3mepeHwne
AJIEKTPOEMKOCTH KOHJEHcaTtopa. lM3mepeHne WHAYKTUBHOCTH KaTymiku. lcciemoBanue
SIBJICHUSI DJIEKTPUUYECKOTO pe30HaHca B mocienoBartenbHoM nenu. [IpoBenenue ananoruu
MEXKTY dbuznyeckumu BEJIMYHMHAMU, XapaKTePU3YIOITUMHU MEXaHUYECKYIO 5
AJIEKTPOMArHUTHYIO KOJIeOaTeIbHBIE CHCTEMBI.

Pacqu 3Ha‘IeHI/Iﬁ CHUJIBI TOKaA " HaprDKeHI/ISI Ha DJJIEMECHTAax IICIInu nepeMeHHoro TOKa.
HccnenoBanne mpuHOMIA JecTBUS TpaHchopmaropa. McciaenoBanue MpUHIUIA ACHCTBUS
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reHepaTopa NepeMeHHOTO TOKa.

Ocy1iiecTBIICHUE pauoIiepeadn U paauornpuema. MiccienoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa. Pa3BUTHE IEHHOCTHOTO OTHOIICHUS K H3y4acMbIM Ha
ypokax (QuU3MKH OO0BEKTaM ¢ OCBaWBaeMbIM BHUIaM JAesATelbHOCTH. OOBsICHEHUE
MPUHIIATIHAIIBHOTO PAa3Iudus IPUPOIBI YIPYTHUX U DJICKTPOMArHUTHBIX BOJIH. M3moxkeHue cytu
AKOJIOTHYECKUX MPOOJIEM, CBSI3aHHBIX C 3JICKTPOMArHUTHBIMU KOJICOAHUSIMU H BOJTHAMH.
OOBsICHEHUE POJIH AJICKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HCCIIEAOBaHUAX BCelleHHOM.

Pa3nes S OIITUKA

Tema 5.1 [lpupona cBera. BosiHOBBIE CBOIICTBA CBETA

CKopocTh pacnpoOCTpaHEHHUsI CBETA. 3aKOHBI OTPa)XEHWs W IpesiomyieHus cBera. [lonmHoe
orpaxkeHue. Jlun3bl. I'nma3 kak ontuyeckas cucrema. OnTuyeckue npuodopsI.

WNurepdepennuss ceta. KorepeHTHOCTh CBETOBBIX Jiydeil. MHTepdepeHIHs B TOHKHUX
meHkax. [lomocel paBHo#t Tommuusbl. Konbua HeroTona. Mcnonbs3oBaHue uHTEphEpeHIMU B
Hayke U TexHuke. Judpakmus cBera. Judpakmus Ha mend B MapajuICNbHBIX JIydax.
Judpakiuonnas pemerka. Ilonstue o ronorpadguu. Ilonsgpuszanus monepeyHsIX BOJH.
[Tonsapuzauusa csera. J[lBoitHoe nydenpenomienue. llomsspounsl. Jlucnepcus cBera. Bugbl
cnekTpoB. Cnektpbl ucmyckanus. CHEeKTpbl HOMIOHIeHHs. YJbTpaduosieToBoe U HHGpaKpacHoe
n3nyuyeHus. PeHrreHoBckue syun. Mx mpupona u cBOMCTBA.

Buabl yueOHoil 1eATEIbHOCTH

[IpyumeHeHnEe Ha TPAKTHUKE 3aKOHOB OTPAYKEHUS U IPEJIOMJICHUS CBETA IPU PELICHUH 3a/1a4.
OmnpeneneHrne CHEKTPAJbHBIX TPaHULl YyBCTBUTEJIBHOCTH YEIOBEUECKOTO TrJjla3a.  YMEHHE
CTPOUTDH I/I306pa)KeHI/I}I nOpeaMeToOB, AaBAaCMbIC JIMH3aAMMU. Pacuer pPacCTosAHrA OT JIMH3BI 0
n3o00pakeHust mpeaMmera. Pacuer ontuueckoi cuiibl THH3BL M3mepeHnne (GOKyCHOTO paccTOsSHUS
mH3bl. McnibiTanre Mojienieid MUKPOCKONa U TEJIECKOMa.

HabGnronenne siBneHuss WHTEpPEPEHIMU DJIEKTPOMArHUTHBIX BOJH. HaOmronenwe sBreHUs
nudpakiuy AIeKTPOMArHUTHBIX BOJH.

HaOmronenune sBIeHUs MTOISPU3AIMMA JIEKTPOMArHUTHBIX BOJIH. M3MepeHue JIMHBI CBETOBOU
BOJIHBI [0 pe3yibTaTaM HaOmIoJeHus siBIeHuss uHTepdepeHnuu. HalOmronenue sBieHUs
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 MCIIOJIb30BAHBI
MPU U3YUYECHUM YKa3aHHbBIX SIBJICHUM.

Pasznea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBanToBass rumore3a Ilmanka. @oronbl. BremnHuii Qorosnexktpuueckuii 3 QeKT.
BuyTtpennunit potorddext. Tumnbl GoTOIIEMEHTOB.
Tema 6.2 @u3znka aToMa 4 AaTOMHOIO A/APa

Pa3BuTue B3rIsAI0B Ha CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax
Bojopoaa. Snepras moaens aroma. OnwiTel J. Pesepdopna. Moaens atoma Bosmopoaa mo H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EctecTBeHHasi paluOaKTUBHOCTh. 3aKOH paJIMOAKTHUBHOrO pacmnanaa. CriocoOwl HaOMOACHUS U
peructpanuu 3apspkeHHbIX yactuil. Jddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOTO sIpa.
JledpexkT maccel, dSHeprusi CBA3M M YCTOMYMBOCTH AaTOMHBIX siAep. SlepHble peakuu.
HckyccTBeHHast paguoakTUBHOCTh. Jlenenue Tsoxenbix sigep.  LlemHass  simepHast  peaxuwsi.
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Vnpasnsemast nenHas peakuus. SAnepHsiid peaktop. IlomyueHue paanroOakTUBHBIX H30TONOB U HX
npuMeHeHue. buonorndyeckoe n1elcTBUE PaJlOAKTUBHBIX M3JIy4Y€HUN. DJIEMEHTAapHbIE YacCTHUIIbL.

3 YCJOBUSA PEAJIM3AIIMA YYEBHOW TUCIUATIJIAHBI

3.1 MaTepuajibHO-TEXHHUYECKOE 0OecreueHne

I[HSI pcaim3anuu MmporpamMmbl y‘IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIOMHNE CIICHUAILHBIC
MIOMEIIIEHUS U OCHAIIICHHE:

Tun u HauMeHOBaHHUeE

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIICHINAJBbHOT0 IMTOMCIICHUSA

KaOMHeT €CTeCTBCHHOHAYYHbIX | YueOHas  ayauTopus Ul  NpPOBEICHHs  Y4eOHBIX,
JUCLUIIINH NPAaKTUYECKUX M JTAOOPAaTOPHBIX 3aHATHH, UL TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAlMM, JJI TEKYLIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.

nabopaTtopust PU3nNKu VYuebHasg  aymuTopus  JUISL  NPOBEACHHMsS  Y4eOHBIX,
NPAaKTUYECKUX M JTAOOpaTOPHBIX 3aHATHH, /U TPYIIOBBIX U
VH/MBUYaJIbHBIX KOHCYJbTALUH, A TEKYLIEro KOHTPOJSA U
IIPOMEKYTOUYHOM aTTECTALUU.

Pabouee mecto mpemnojaBaTens: NEPCOHAIbHBIN KOMIIBIOTED,
IIPOEKTOp, paboune Mecrta OOydarolUXcs, JI0CKa ydeOHas,
yueOHasi me0erb;

KO®, pemoHcTpanimoHHoe  O0OpyAOBaHHME TI0O  TEMeE
"IlepemeHHbINl TOK", JEMOHCTPALIMOHHOE OOOpYIOBAaHUE IO
TeMe "DnekTpocTaThKa", MOJIENN KPUCTAIIINYECKON PELIEeTKH,
JIEMOHCTpaIlMOHHOE o0opyoBaHue o TeMe
"DnekTpoMaraeTusM"”, Moenb "DueKTpopopHas MamrHa'";
AmnepMmeTpsl 1a00paTOpHBIE;

bapomerp;

BonbsT™meTpsr;

MynbTUMETpHI;

DNeKTpoMETp;

TpyOKu CTEKIISIHHBIE;

ITaruBsl nabopatopusle nui-01;

Tabnmna Meneieena;

['urpometp ncuxomerpuueckuit BUT-1,;

Habops! pe3sucTopoB [yisl IpakTUKyMa;

HaGops1 1abopatopHblie «MexaHukay;,

HaGops1 1abopaTtopHbI€ 10 JIEKTPOIHU3Y;

HaGops1 nabopaTtopubie «OnTukay;

Mopenu o ¢pusuke;

HaGop 1o snexTponusy (AeMOHCTpaIllMOHHbIH);

[Tpubop Is AEMOHCTpAMK 3aBUCHMOCTH CONPOTHBIICHHS
MeTajula OT TEMIIEPATypPHI;

[Tpubop ays usyuenus npasuia JIeHna;

[Tpubop nns m3MepeHus JJIUHBI CBETOBOW BOJHBI ¢ HAOOpOM
TU(PPAKINOHHBIX PEIIETOK;

[Tpu3ma moBepoYHast MarHUTHAS

MS Windows (noamucka Imagine Premium) norosop /1-1227
ot 08.10.2018, cpok peitctusa:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok neiicTBusi: 6eccpodHO

7 Zip cBoboano pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JIEUCTBHsI: O€CCPOYHO

[Momemenne g xpanenuss  u | llkader, cremmaxu  ans  XpaHeHHss — JJaDOpaTOpHOTO
npodunakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, UHCTPYMEHTOB U PACXOJHBIX MATEPHAJIOB.
y4eOHOro 0060py10BaHUs
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3.2 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecledeHHe peaJu3alui NPorpaMMbl
OcHoBHas JuTepaTypa
1. Kopsitaukosa, E. C. @usuka [mis CIIO] [Dnekrponnslit pecypc]: yuedHoe nocodue. U.1 / E. C.
KopsiTHukoBa, JI.A. Onep, JI. A. Hukonoposa; MI'TY. - MaFHHTOFopCK MI'TY, 2016. - 1 s10eKTpOH.
OIIT. JTUCK (CD-ROM). Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/S120.pd
f&view=true . —- MakpooOBEKT.
2. KopwitaukoBa, E. C. ®usnka [DnekTpoHHblil pecypc]: yuedbnoe nocooue [mas CITIO]. U.2 / E. C.
KopsiTHuKOBa, JI. A. Onep, JI. A. Hukonoposa; MI'TV. - MaI‘HI/ITOI‘OpCK MI'TY, 2016. - 1 anekTpoH.
OIIT. JICK (CD-ROM). Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8118 pdf&show=dcatalogues/5/8824/S118.pd
f&view=true . — MakpooOBEKT.
3. O®uszuka. Teopust u mpakTuka [ DIEKTPOHHBIN pecypc]: yuedHoe mocobue / Tlox pen. mpod. C.O.
Kpamaposga. - 2-e¢ u3z., nom. u nepepad. - Mocksa: UL PUOP, HUL UH®PA-M, 2016. - 380 c. - Pexxum
nocryma: https://new.znanium.com/read?id=264612 -. 3aru. ¢ skpana. - ISBN 978-5-369-01522-3
JlonoIHUTeIbHAS JTUTEpPaTypa
1. Ousuka [DnekrpoHHbd pecype]: yuebnuk / A.A. Ilunackuit, ['.}O. I'pakoBckuii; moa obul. pen.
H0.M. uxa, H.C. ITypsimeBoil. - 4-e u3z., uctp. - Mocka: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee npodeccuonanbuoe obpasoBanue). Pexxum goctyma: https://new.znanium.com/read?id=90067
- 3aru. ¢ skpana. — ISBN 978-5-91134-902-8
2. Hemuguenko, B. W. ®wusumka [DnextponHblid pecypc]: yueOnuk / B. W. [emmmguenko,
H. B. lemuauenko. — 6-¢ uza., nepepab. u mon. — MockBa: MH®PA-M, 2018. — 581 c. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3ari. ¢ skpaHa.
3. Kysnuenos, C. . ®uszuka: OCHOBBI 3JEKTPOAMHAMUKHU. DIEKTPOMArHUTHbIE KOJIeOaHUs U BOJHBHI :
yue0. mocodue / C.1. Ky3nenoB. — 4-¢ u3j., ucnp. u gomn. — M. : By3osckuii yueOnunk : MHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekct: onekrponnbii. - URL:
https://znanium.com/catalog/product/956679
4. Kypc nekuwmii no ¢usuke. Dnexkrpocraruka. [loctostHHBIN TOK. DnekTpomarHeTu3Mm. Konebanus u
BOJIHBI [DnekTpoHHBIN pecypc]: yueOnoe mocobue / KysnenoB C.U., Cemxuna JI.U., Porozun K.U. -
Tomck: wm3n-Bo Tomckoro mnomurex. yHuBepcutera, 2016. - 290 c¢. - Pexum gocrymna:
https://new.znanium.com/read?id=218874 - 3aru. ¢ sxpana. - ISBN 978-5-4387-0562-8

IIporpammuoe obecnieuenne u UurepHer-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, HHECK 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€0aHUA 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, Zlillij, Zg;, IIP2, I];ecm -
R A OHMPOTILHASL PAOOMA
20 JIP4, MP3, IIP1, Tpaxmuueckas paboma
Tema 5.1 Ilpupoma cBera.
N 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 auciuiunie « Pusuka» muddepeHnupoBannbii 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 TEPMOIMHAMUKH
9 |YpaBHeHHE COCTOSIHUS HI€AIbHOTO Ta3a. M30omporeccs 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
BbUTeTaronet mynu 760 m/c, a macca BUHTOBKH B 500 pa3 Ooublie Paszen 1 Mexannka
Macchl IyJu

Kpurepuu oueHku ougghpepenyuposannozo 3auema u Ik3amena

—  «OTIM4HO» - TEOPETHUYECKOE COEp:KaHUE Kypca OCBOEHO IOJIHOCTHbIO, 0e3 MpoOesnos,
yMeHUsI c(pOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi yueOHbIe 3a/laHHsl BBIIIOJIHEHBI, KaYeCTBO
WX BBITIOJIHEHUS OIIEHEHO BBICOKO.

—  «Xopolo» - TEOPETUYECKOE COJAEpPKaHHE Kypca OCBOCHO IIOJIHOCTBbIO, 0e3 Npo0enos,
HEKOTOpbIe YMEHHsI CQOPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE NPOTPaMMON ydeOHbIE
3aJJaHMs BBIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIITOJHEHBI C OIIMOKAMHU.

—  «YIOBJIETBOPHUTEIBFHO» - TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO YAacCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMBIE YMEHHs pPadOThI C OCBOCHHBIM
MaTepuajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO IMPETyCMOTPEHHBIX MPOTpamMMoil oOydeHus
Y4eOHBIX 33JJaHU BBIITOJIHEHO, HEKOTOPBIE M3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPIKAT OIIHOKH.

—  «HeynoBneTBOpHUTENbHO» - TEOPETUUECKOE COAECPKaHUE Kypca HE OCBOEHO, HEOOXOIMMbIe
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 3HAYCHUU 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 y4eOHOro MaTtepuaia 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]l aHAJIOTUH (Y4eOHBIE CUTYAIIHH).
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MEPEYEHD TPAKTUYECKUX/JTABOPATOPHBIX 3AHATHIA

[Ipunoxenue 2

Conepxanue TeMbl NPAKTHYECKUX/TA00PATOPHBIX 3aHATHI 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 3akOHOB 2
NapaJIeIbHOTO COEAMHEHUSI IPOBOJHUKOB.
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 HANIPSDKEHHS HA €€ 3aKHMax
IIpakTuyeckasi padora NelO «PemeHue 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 3aga4 Ha BUIbI 2
DJNEeKTPOMarHUTHBIC | CONPOTHBIICHHI
konebanus u BojHbl | IlpakTnyeckasi padora Ne 16 Perienue 3aiau mo teme 2
«Ilepemennsrii Tok. TpaHchopmatop»
IIpakTnuyeckas padora Nel7 «QnekTpoMarHuTHbIE 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. DuznYecKwii TUKTAaHT
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. DuznYecKHii 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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JIMCT PETUCTPAIIMU UBSMEHEHHWH U JIONNOJIHEHUM

Ne Pasnen padoueii Kparkoe coaepxaHue U3MEHEHHS/IOTOJTHEHUS Jlara, [Tonnuce
n/n MpOrpaMmbl ° IPOTOKOJIA| MpeaceaaTes

acenanus 1K [IK

Pabouas nporpamma yueOHON auCUMIUIMHBI «DU3UKa»

aKTyaJM3UpOBaHa.
B pabouyio nporpamMMy BHECEHbI CICAYIOLINE M3MEHEHHUSA: | -
3 YCJIOBUA B cBsA3M € 3aKIIOYEHUEM KOHTPAKTOB CO CTOPOHHUMHU 08.09.2021 .. |
PEAJIMSALIMH HIEKTPOHHBIMU GUOIHOTEYHBIMHU cucTeMamu Db [IpoTokos Ne
¥ EbHOH Axazemus K-27-20 ot 20.02.2020 r. WIT Bypuesa !
ACIAIUIHED] A.M.n0 31.03.2023 r., Cucrema 31eKTPOHHOrO 00y4eHHUS | f
«Axkanemus» K-39-21 or 12.07.2021 r. OO0 «AkaneMusi-

meaua» 1o 31.08.2024 r., 56C BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no * /
31.08.2022 r.,2BC IOPAWT K-42-21 ot 12.07.2021 .

000 «AnekTpoHHOe u3narenbcTBo FOPAUTY ¢
01.09.2021 no 31.08.2022 r., 9bC ZNANIUM.com K-44-

21 o1 12.07.2021 r. OOO 3nanuym ¢ 01.09.2021 no F
31.08.2022 r.,
3 VCJIOBMS b cBA3M C OOHOBIGHMEM MaTepHalbHO-TexHHYeckoro [08.09.2021 r. =
PEAJIM3ALINH obecneuenus n. MarepuansHo-TexHHYeckoe obecneyeHue |[Iporokos Ne
YYEBHOMU YWTaTh B HOBOM PeIAKLIMK: 1
* JIUCLIMITJIMHBI | JlabopaTtopus ®u3uku %
YuyeOHass ayauTtopus i MPOBEAEHUS  Y4eOHBIX,

NMPaKTHYECKUX U J1adOpaTOPHBIX 3aHATUM, U1 IPYINOBBIX
U  HMHIAUMBUAYAJIbHBIX KOHCYJIbTALMH, I TEKYLIEro
| KOHTPOJIS U MPOMEXKYTOYHON aTTeCTALUM.
Pabouee  mMecTO MpernoaaBaTes: MEPCOHAJIbHbI
KOMIBIOTEP, MPOEKTOp, pabouMe MecTa 00ydYarouuxcs,
J0CKa yyeOHas, yueOHas Mebeb;
KO®, npeMoHcTpaunoHHoe O0O0OpyaOBaHHE 110 TEME
"IlepemenHbIii TOK", NEMOHCTpPaUMOHHOE O00OpYJIOBaHHUE
no teMe "DieKTpocratuka’, MOIE]H KPUCTALUIMYECKOM
| pelmieTk, AEMOHCTpPaUMOHHOE O000pyJ0BaHHUE [0 TEeMeE
"JneKTpoMarHeTusm", MO/JIEJTb "JnextpodopHas
MaiiuvHa'';
. AMIepMeTpbI 1ad00paTOpPHLIE. ;
bapomerp;

BonbT™meTphl.;
| MynbTUMETPBL.;
DJIEKTPOMETP; i
TpyOKHU CTEKJISIHHBIE,
! LLITaTusel 1abopatopHseie uui-01;
Tabnuua MeHnneneena;
['urpomeTp ncuxomerpuueckuii BUT-1;
HaOopbl pe3ucTOpoB /s MPaKTUKyMa;
Habopsl naboparopHbie «MexaHukay.;
Habops! 1abopaTtopHbI€ M0 3IEKTPOJIU3Y;
Habopsl nadboparopubie «OnTUkay;
Mopaenu no usuke;
Habop no ssiekTposin3y (1eMOHCTPALIUOHHBIH);
[Tpubop s neMoHcTpaumumu 3aBUCUMOCTH CONPOTUBIIEHUSA ;
MeTajuia OT TEMINEPATYphl;
[Ipubop ans u3yuenus npasuia JleHua;
[Ipubop a1 u3MepeHuss IMHBI CBETOBOM BOJIHBI C
Ha0OpOM AM(PPAKLIMOHHBIX PELIETOK;
I Ipu3ma noBepoyHas MarHuTHas |
Maruursl MOJIOCOBbBIE JNIEMOHCTPALIMOHHBIE
MaruuTbl U-00pa3Hbie 1€MOHCTPALIHOHHBIE
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