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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOIPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma yd4eOHON aucuuIuiiHbl @DH3MKA SBISETCS 4YacTbio 00pa30BaTEbHON
nporpaMMbel  CIIO — mporpamMMbl NMOATOTOBKM CIELUAIMCTOB CPEOHETO 3BEHA IO CHEUUAIBHOCTH
cpeaHero mpodecCHOHANBHOTO O00pa30BaHUS TEXHOJIOTMYECKOTO Mpodmis MNpoQecCHOHATBHOTO
oOpazoBaHus

Pabouas nmporpamMmMa cocTtaBiieHa JUIst 3a09HOU (HopMbI 00yUCHHS.

1.2 MecTo AMCHUIUIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH CIENMAJHCTOB CPEIHEro
3BeHa

VYuebnas mgucuuiimHa «®Pu3nka» OTHOCUTCS K 00IIeo0pa3oBaTeIbHOMY ILHKIY IPOrPaMMbl
HOATOTOBKH CIEIHAINCTOB CPEIHEro 3BEHAa M OTHOCHTCS K mpeamerHoir obmactu ®I'OC cpennero
obmero oopazoBanusi «EcTecTBeHHBIC HAYKN».

YpoBeHb ocBoeHHS yueOHOM AucuUIUIHHBL B cooTBeTcTBHH ¢ PI'OC cpennero obimiero oopa3oBaHus

yr1yOJIeHHBIH (PO UITBHBIIN).
PabGovass mporpamma y4eOHOW mucuMIUIMHBL DH3MKA HMEET MEXKIPEAMETHYI —CBS3b
0011e00pa3oBaTeIbHBIMUA YICOHBIMU AUCIMIUIMHAMU EcTecTBO3HaHME, AcTpoHOMUs, Maremaruka.
3HaHMSA U yMEHHMS, NOJTYYEHHbIE OOYYarOIMMHUCS MIPU OCBOCHUH 00IIe00pa3oBaTenbHON yueOHOH
IMCUUILIHHBL «Du3nkay, yriayOssfoTcs W PacUIMPSIFOTCS B MPOIECCe M3YYCHHUS y4eOHBIX JUCIUIUINH
OporpaMMbl  TIOATOTOBKH  CHELHUAIMCTOB  CPEIHEro  3BEHA €CTECTBEHHOHAYYHOTO U
o0mIenpoheCCHOHATHHOTO ITUKIIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS I CUHIJIMHBI:
OcBoenue conepxanusi y4deOHoOW  gucuuiuinHbl  «Dusuka» oOecrneuynBaeT  JOCTHKEHUE
00yUaloIUMUCS CIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHDBIE PE3YIbLTATHI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu M OOIECTBEHHOM MPaKTUKH, OCHOBAaHHOI'O Ha JMAJIOre KYJIbTYp, a TaKKe Pa3INYHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMSI, OCO3HAHHE CBOETO MECTa B MOJIUKYJIHTYPHOM MUDE;
TOTOBHOCTb M CIIOCOOHOCTh K 0O0pa3oBaHWIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
JIP9 | mpoTsSKEHUH BCEW KU3HHU; CO3HATENbHOE OTHOIIEHHE K HEMpPEephIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCTICIIHON PO ECCHOHATILHON 1 00IIIECTBEHHOM EATEIbHOCTH;

OCO3HaHHBII BbBIOOp Oyaymiel mpodeccun W BO3MOXKHOCTEH peanu3aliil COOCTBEHHBIX
JKU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)eCCI/IOHaJ'II)HOI\/JI ACATCIIBHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
po0Jem;

JIP13

MeTanpe)]MeTm,le PE3YyIbTATHI

YMEHHME CaMOCTOATEIbHO OMNPENeNATh LEeIH JeATEJbHOCTH M COCTABIATH  IUJIaHbI
JESATEIIBHOCTH; CaMOCTOSITENIBHO ~ OCYLIECTBIISITh, KOHTPOJIMPOBATb MW  KOPPEKTHUPOBATh
MP1 | nesTenbHOCTh; HCIOIb30BaTh BCE BO3MOXKHBIE PECYpPChl JUIsl JOCTH)KEHUS TOCTaBJIEHHBIX
Heneil 1 peaau3aly IIaHOB JIeSTebHOCTH; BBIOMpATh YCIICIIHbIE CTPATErHU B PA3TUYHBIX
CUTYaIlUsX;

BJIaJICHUE HAaBBIKAMHM IIO3HABATENBbHOM, Yy4eOHO-HCCIEeNOBATEIbCKOW M MPOEKTHOM
NEeSTeIbHOCTH, HaBbIKAMU  pa3pelieHus MpodiieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHHUs MPaKTUYECKUX 3a7ad, [PUMEHEHUIO
pa3IMYHbIX METOJIOB IMO3HAHUS;

TOTOBHOCTb UM  CIIOCOOHOCTb K CaMOCTOSTENbHOW HMH(POPMALMOHHO-TI03HABATEIbHON
MP4 | nesTenbHOCTH, BJIaJIeHHME HaBBIKAMHU IOJIyY€HHsS HEOOXOJUMON MHpOpManuu U3 cioBapeit
pasHBIX THIIOB, YMEHHE OPHEHTHPOBATHbCS B PA3JIMYHBIX HCTOYHUKAX HMH(OpMALUH,

MP3
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KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATH MH(OPMAILMIO, TOTYyYaEMYI0 U3 Pa3IUYHBIX
HMCTOYHHUKOB;

YMEHHE HCIOJb30BaTh CPEACTBA WH(MOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUI
(manee - UKT) B penieHH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C

MP3 coOnrofeHreM  TpPeOOBaHWM  IPrOHOMHUKH,  TEXHUKH 0C€30IMaCHOCTH,  T'UT'MCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMALIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMH MTO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U

MP9 | MBICIMTENIBHBIX IIPOLECCOB, MX PE3YyJbTATOB M OCHOBAHMM, TPAHMIl CBOErO 3HAHMUS U

HC3HAHW, HOBBIX ITO3HABATCJILHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE Pe3yabTaThl

I1P1

c(OPMHUPOBAHHOCTh TPEJCTABICHUA O PONM U MecTe (PU3MKHM B COBPEMEHHOM HAaydyHOU
KapTHHE MMpa; NOHUMaHue (PU3MYECKOl CyIHOCTU HabmonaeMbIXx Bo BeeneHHO sBneHMid;
NOHUMaHue PO (HU3MKKA B (HOPMHUPOBAHMU KPYro3opa U (yHKIMOHAIBHON TIPaMOTHOCTH
YeJIOBEKA I PELICHUs IPAaKTUYECKUX 3a/1ay;

I1P2

BJIQJICHUE OCHOBOIIOJIATAIONINME (DU3HMUYECKUMHU MOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPHSIMH; YBEPEHHOE MOJIb30BaHUEe (GU3NYECKON TEPMUHOJIOTHEH U CUMBOJIUKOM;

I1P3

BJIQJICHUEC OCHOBHBIMH METOJ[AMU HAYYHOTO TIO3HAHWSI, HCIOIb3YEeMbIMA B (U3HKE:
HaAOJIO/IeHUE, OIMCAaHUE, M3MEPEHHEe, SKCIEPHUMEHT; yMEHHs o0pabaThiBaTh pe3yibTaThbl
U3MEpEHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NUCCKUMHU BEIMYMHAMHU, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThI U JEJIATh BHIBOJBI;

11P4

c(hOpMHUPOBAHHOCTh YMEHUS pelaTh GU3NYECKUe 3a1a4u;

I1P5

c(hOPMHUPOBAHHOCTh YMCHHS TPHUMCHSATH IOJTYYCHHBIC 3HAHHS JJIsI OOBSICHEHUS YCIIOBUUH
MpoTeKaHusl (HU3UYCCKUX SBJICHUN B MPHUPOAC MU JUISI MPUHATHS MPAKTHYCCKUX PEHICHUN B
MMOBCEAHEBHOM XKU3HU;

I1P6

c(hOpMUPOBAHHOCTh COOCTBEHHOH IMO3UIMU 0 OTHOUICHHIO K (hu3nueckod uHpopmammu,
MOJIy4aeMOU M3 pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTb CHCTEMBbI 3HAHUH 00 OOImUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, MPEACTaBICHUNA O JeicTBUM BO BceneHHOW (M3MYECKUX 3aKOHOB, OTKPBITHIX B
3E€MHBIX YCIIOBHSX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUS HCCIIENOBaTh M AHAJIU3UPOBATh pa3zHOOOpa3Hble (U3NUYECKUE
SBJICHUS M CBOWCTBA OOBEKTOB, OOBSACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB C Te€O(PU3NYECKUMU
SBJICHUSIMU;

I1P9

BJIQJICHAE YMEHUSMU BBIIBUraTh TUIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIArarOIIMX
(Gu3NYeCKnX 3aKOHOMEPHOCTEW M 3aKOHOB, NIPOBEPSITh UX JKCHEPUMEHTAIbHBIMU
cpeacTBaMu, GopMyIupys 1eJb UCCIeIOBAHNUS;

I1P10

BJIaACHUC MCTOAaMHU CaMOCTOATCIBHOI0 IINIAHUPOBAHUA W TPOBCACHUSA (1)I/ISI/I‘I€CKI/IX
SKCIICPUMCHTOB, OIIMCaHUAd W aHaJln3a HOHy‘IGHHOﬁ H3MepHTeJ’ILHOﬁ PIH(I)OpMElI.[PIPI,
OonpeaAcIICHNUA JOCTOBECPHOCTHU MMOJTYYCHHOI'O pE3yJIbTara,

I1P11

c(hOpMUPOBAHHOCTh YMEHHUI MPOTHO3UPOBAThH, AHATH3UPOBATH M OIEHUBATH IOCIEICTBHUS
OBITOBOM U TIPOM3BOJICTBEHHOM [EATETHLHOCTH YEJOBEKa, CBS3aHHONW C (PU3UYECKUMU
MpOoIeccCamMH, C TO3UITNI SKOJOTHYECKON OE30MaCHOCTH.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TemaTuyeckuii MJIaH

Pa3zgen/ TeMa IMCHUILIAHBI

Y4eOHas Harpy3ka o0y4aromuxcs

Bcero

B TOM YHCJIE

CaMocTosiTeJIbHbIe

padoTbI

JIEKIIUH, YPOKH
NMpaKkTHYecKue
3aHATHUS

ILlranupyemsle
pe3yabTarThl
OCBOCHHA
AUCHHUILIHHBI

Bsenenue

JIP4, JIP13
MP3, IIP2

Pa3zgea 1 Mexanuka

28

24

JIP4, MP 3,
MP4,  IIPI,
P2,  IIP3,
ITP4, ITP9

Tema 1.1 Kunemartuka

JIP4, MP4,
1IP1, IIP4

Tema 1.2 3akoHbl MexaHuku HeroToHa

JIP4,MP3,11P2,
1IP4,11P9

Tema 1.3 3akoHBI COXpaHEHUSI B MEXAHUKE

11

10

JIP4,
MP3,MP?9,
1IP1-11P4

Pa3nea 2
OCHOBBI MOJICKYJISIPHOI (PU3UKHU H
TePMOAUHAMHUKH

24

20

JIP4, JTPY,
MP3, MP4,
MP?9, ITP2,
ITP3, ITP4,
ITP7, IIPS,
ITP9Y, ITP10),
IPI1

Tewma 2.1 OcHOBBI MOJIEKYJISIPHO-
KWHETUYECKOM Teopun. M neanbHpIi ra3

11

JIP9,MP3,
MP4, 1IP2,
1IP3, I1P4,
1IP§

2.2 CBoiicTBa apoOB, KUIKOCTEH U TBEPABIX
TEN

JIPY, MP3,

1IP3, IIP7,

1IPS, I1PY,
IIP10




JIP4, MP3,

5 5 MP9Y, IIP2,
Tema 2.3 OCHOBBI TEPMOJUHAMUKHI TIP3, I1P4.
IIP11
JIP13, MP3,
Pasnen 3 MP4, MPs5,
DJIeKTPOAMHAMMKA 39 1IP4, IIP5,
43 ITP6, I1P7,
II1P8, IIP11
JIP13, MP4,
Tema 3.1 DnekTpuyeckoe 1oJie 6 6 MPS, 11P4,
1IPe, IIP7
JIP13, MP3,
20 17 MPA4, I1P4,
Tema 3.2 3aKOHBI ITIOCTOSSHHOT'O TOKA
IIP5, IIPS
JIP13, MP3,
Tema 3.3 DyiekTpuyYeCKHil TOK B pa3JIMYHBIX 8 8 MP4, ITP4,
cpenax IIP5, [IP11
5 4 JIP13, IIP4,
Tema 3.4 MaruuTHOE 110JIE 1IP11
JIP13, MP1I,
4 4 I1IP4, IIP11,
Tema 3.5 DnexkTpoMarHuTHast UHAYKIUS
1IP6
JIP4, JIP13,
Pa3nen 4 19 15 MP3, MP4,
Koae0anus u BOJIHBI 1IP1, IIP2,
IIP4, IIP10
JIP13, MP3,
Tema 4.1 MexaHndeckue KojeOaHus 1 6 5 IIP1, IIP2,
BOJIHBI 1IP4
JIP13, MP3,
Tema 4.2 DnekTpoMarHuTHBIE KOJICOAHUS 13 10 MP4, 1IPI,
M BOJIHBI 11P2, ITP4,
IIP10
JIP4, MP3,
Paznen 5 14 13 1IP1, IIP2,
OnrTuka 1IP4, IIPS8
Tema 5.1 Ilpupona ceera. BonHoBkle 14 13 JIP4, MP3,
CBOIICTBa CBeTa IIP1, IIP2,




IIP4, TIPS

JIP4, M P9,
Pa3nen 6 8 7 1 - IIP2, ITP4,
JJieMeHThI KBAHTOBOM (PM3UKH I1P6, ITP11

JIP4, MP9,
Tema 6.1 KBanToBast onTHka 4 3 1 i 11P2, IIP4,

IIP6, IIP11

4 4 JIP4, MP9,

Tema 6.2 dusuka aToMa U aTOMHOTO s1/1pa i i 11P6, ITP11

JIP4, MP9,
Pa3zpen 7 2 2 - - 1IP1, IIPS,
IBosouus BeeenHoi mp7, rnpril

JIP4, MP9,
Tema 7.1 CTpoeHue U pa3BUTHE 2 2 - - IIP], TIPS,
Bceneunoi IIP7, IIP11
Bcero

JIP4, M P9,
IIpomexyTouHas aTTecTanus, B TOM 3
qHCcJIe KOHCYJIbTAlMH 1P, ITP7
Bcero 143 122 10 8

2.2 Copep:xanue y4eOHOMH TUCHUILINHBI
BBEJEHHUE

BxongHolt kKOHTposb. MHCTPYKTHBHBIN 0030p coiepxaHus y4eOHOH AMCUUIUIMHBI U 3HAaKOMCTBO
00y4aroluXCcsi C OCHOBHBIMU YCIIOBUSMU U TpPeOOBAaHUSIMHU K OCBOCHHMIO IporpamMmbl. dusmka —
(dbyHIamMeHTalbHas HayKa O IPUPOJIE.

EcrecTBeHHOHAay4YHBId METOJ II03HAHMS, €ro BO3MOKHOCTM M TIpaHUIbl NPUMEHUMOCTH.
DKCHEepUMEHT U TeOpus B TIpoIlecce IMO3HAaHHUS MpUPOJbl. MojaenupoBaHue (GU3NUESCKUX
SIBIICHUA M 1mpoueccoB. Poip dKCIIEpUMEHTa M TEOPUHM B IIPOLECCE MO3HAHUS IPUPOJBI.
®dusnueckas BenuunHa. [lorpemHocTn u3MepeHuii puznuecknx BenuunH. OU3NUECKUe 3aKOHBI.
I'panunel npumennmocTy ¢usndeckux 3akoHoB. [loHsTHe 0 puU3MUecKkoil KapTuHE MUpa. 3HaUEHHE
dusuku ipu ocBoenuu npodeccuii CI1O u cnenmansHocTe#t CIT10.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHUs MOCTaHOBKU IeJied JeATeIbHOCTH, IJIAHUPOBAaHUS COOCTBEHHOM EsTebHOCTH JISt
JIOCTHIKEHUs IIOCTABJICHHBIX IL€JIEH, NPEABUACHUS BO3MOMKHBIX PE3YJbTaTOB 3TUX JIECUCTBUH,
OpraHM3al¥ CAMOKOHTPOJISI ¥ OLIEHKH ITOJIyYE€HHBIX PE3yJIbTATOB.

Pa3BuTHEe CIIOCOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEHHs, BOCIPHHMMATh M AaHAJIU3UPOBATh MHEHMS COOECEIHMKOB, IMpPU3HABAasl IMPABO
JIpyroro 4ej0BE€Ka Ha UHOE MHEHHUE.

[IpousBenenue n3mepeHus GU3NYECKUX BEJIUYUH U OLIEHKA IPaHUIIbl TOTPEITHOCTEN U3MEPEHUM.
[IpencraBieHre TpaHUIBl MOTPEIIHOCTEH H3MEPEeHMH NpH MOCTPOSHMM TpaduKoOB. YMeHHe
BBICKA3bIBAaTh THUIOTE3bI JIsI OOBSICHEHHSI HAOJMIOJaeMbIX SIBJICHUN. Y MEHUE MpeajiaraTb MOJEIN
ABJICHUH. YKa3aHUEe TpaHUIl MPUMEHMMOCTH (PU3MUYECKHUX 3aKOHOB. V30K€HHME OCHOBHBIX
IIOJIOKEHU COBPEMEHHOM HayYHOU KapTUHBI MUpa. [IpuBeneHne npuMepoB BIUSHUS OTKPBITHN B
¢u3uKe Ha Mporpecc B TEXHUKE M TEXHOJIOTMU NMpou3BojacTBa. Mcnons3oBanue MHTepHeTa Juis
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rovicka nHGOpMaIuu

Pazgea 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienne. [lyte. CkopocTs. PaBHOMEpHOE NpsSIMOJIMHENHOE
JIBUXKEeHUE. Yckopenue. PaBHomepeMeHHOe TpsMOIMHENHHOE ABMxkeHue. CBOOOAHOE mMajCHHUE.
JIBr>keHue Tena, OpOIIEHHOrO MO/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBH)KEHUE MO OKPYXHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHMe MEXaHUYECKOIO ABHMKCHUS Tejla YPAaBHECHHUSIMH 3aBHCHUMOCTH KOOpIMHAT H
MIPOEKLIUEH CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MeXaHMUeCKOTo JABMKEHUS Teja rpadukamMu
3aBUCUMOCTH KOOPAMHAT M IMPOEKLUHEN CKOpOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO MYTH, CKOPOCTH U YCKOPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT U
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOIO IIyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHUSIM 3aBUCHUMOCTH KOOpPAMHAT U MPOECKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHne CpaBHUTEIBHOIO aHAJIM3a PAaBHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUU.
Yka3zaHue HCHONB30BaHMUS IOCTYIIATEIBHOIO M BpPAallAaTEIbHOIO JBWKEHUW B TEXHUKE.
IIpuobperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IUMYHBIX COLMAIBHBIX PpOJEH.
Pa3paboTka BO3MOYKHOH CHCTEMBl JEHCTBUHA M KOHCTPYKIWH IS 3KCIIEPUMEHTAIBHOTO
OIpeNEeICHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonsl Mmexanuku HeroToHa

[lepBoiii 3akon Hprorona. Cumna. Macca. Ummnynbc. Btopoit 3akon Herorona. OcHoBHOM
3aKOH KJIacCUYecKor auHaMuKu. Tperuii 3akoH HproToHa. 3akOH BCEMUPHOIO TSITOTEHUS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoObl m3Mepenuss maccbl Tein. Cuiibl B
MEXaHUKE.

Buab1 yueOHoii 1eATeIbHOCTH

[IpumeHeHue 3akoHa COXpaHEHHUSI MEXaHWYECKOW DSHEpPruu IMpU pacyeTax pe3ysIbTaTOB
B3aMMOJICHCTBHI TEJI TPAaBUTAIMOHHBIMHU CUJIAMU U CHIIAMH YIIPYTOCTH.

Tema 1.3 3akoHBI cOXpaHEeHUSI B MEeXaHUKeE

3akoH coOXpaHEHMs uUMIyibca. PeaktuBHoe nBukeHue. Pabora cunbl. Pabora
MOTEeHIIMANIBHBIX CcHiI. MomHocTh. DHeprus. Kunetuueckas: sHeprus. [loTeHumanbHas >HEPTHs.
3aKOH COXpaHEHMs] MEXaHMUECKO# sHepruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHue 3aK0OHA COXpaHEHMSI UMILYJIbCA JUISl BBIYUCIICHUS U3MEHEHUM CKOPOCTEM TeJl IPU UX
B3auMoJAeHCTBUAX. I3mepeHne pabOThl CHUII U HM3MEHEHHE KHHETHYECKOW »JHEpruu Tena.
Brrunciienue paboThl CHII ¥ UBMEHEHUSI KHHETHYECKOW SHEPTUH Teja. Beluucienne noTeHuaibHou
SHEPTMM Tl B TIpPaBUTAIlMOHHOM moje. OmnpeneneHue NOTEHIMAIbHOW SHEPIHMH  YIPYro
neOpMUPOBAHHOTO Tela 10 M3BECTHOM JAepopMalui M KECTKOCTH Tela. YKa3zaHWe TpaHUIl
NPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMH, MPU HU3YyYEHUU KOTOPBIX
HCIOJIb3YIOTCSl 3aKOHBI COXPaHEHHUSI.
Pazznen 2 OCHOBBI MOJIEKYJISIPHOW ®U3UKU U TEPMOAUHAMUKHU

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopun. UneanbHbI ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUUECKOM TeopuH. Pazmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe gBwkenue. Judpdysus. Cunbl U d3HEPruss MeXKMOJIEKYJISIPHOTO
B3auMonecTBus. CTpoeHHEe Tra3000pa3HbIX, >KHAKAX U TBEpAbIX Tell. CKOPOCTH JBUKEHUS
MOJIEKYJT U UX u3mepenue. UaeanwvHsiil ra3. JlaBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETUYeCKOM Teopuu Ta3oB. TemmepaTypa u u3MepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJb TeMmepaTypbl. TepMoaMHamMuuecKkash IIKajda TeMIepaTypbl. YpaBHEHHE COCTOSIHUSA
HJleayIbHOTO ra3a. MosspHas ra3oBasi IOCTOSIHHASI.
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Buabl yueOHO# 1eATeJIbHOCTH

BeimonHeHHe OSKCIEPUMEHTOB, CIYXallUX IS OOOCHOBAHUS MOJEKYJISPHO-KUHETUYSCKOMN
teopun (MKT). Pemenwe 3amad ¢ NOpPUMEHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYJISIPHO-
KHHETHYECKOUW Teopuu ra3zoB. OnpeaeneHre mapamMeTpoB BEIIECTBa B Ta3000pa3HOM COCTOSTHUH Ha
OCHOBAaHUU YpaBHEHHUsI COCTOSIHMS HJIealibHOro rasa. OrmpeneneHue mnapaMeTpoB BellecTBa B
raz000pa3HOM COCTOSIHUH U MPOUCXO/ISIINX MpoleccoB o rpadukam 3aBucumoctu p (T), V (T), p
(V). DkcniepumenTansHoe uccienaopanue 3apucumoctu p (T), V (T), p (V). Ilpeacrasinenue B Bue
rpauKOB U30XOPHOT0, M300aPHOTO U U30TEPMUUECKOTO IMPOIIECCOB.

Brruncienue cpegHell KMHETUYECKOW SHEPTHU TEIUIOBOTO JABMIKEHHUS MOJIEKYJ IO HM3BECTHOMU
TeMIieparype BellecTBa. BbICKka3biBaHWE THUIOTE3 sl OOBSICHCHUs HAOIIOJAaeMbIX SIBJICHHA.
VYka3zaHue rpaHul NPUMEHUMOCTH MOJEIIH «UACaJIbHbIN 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
OTHOCHUTEJIbHAs BIIAXKHOCTh BO3/1yXa. Touka pocbl. Kunenue. 3aBUCMMOCTh TEMIEPATYPbl KUIIEHUS OT
naBiieHus. [leperpeTslil map ¥ €ro UCHoJIb30BAHUE B TEXHHUKE.

CBoiicTBa XHMIKOCTEH. XapaKTepUCTHUKA >KHMJKOTO COCTOSHUA BellecTBa. [loBepXHOCTHBIN ciou
KHUJIKOCTU. DHEPrus MOBEPXHOCTHOTO cJosi. SIBJICHUS HAa TPaHUIE KUAKOCTH C TBEPABIM TEIIOM.
Kanumnspheie sBienus.

CpoiicTBa TBEpAbIX Tell. XapaKTEpUCTUKA TBEPAOrO COCTOSIHHMS BELIECTBA. YIPYrue CBOICTBa
TBepAbIX Ten. 3akoH ['yka. Mexanuueckue CBOMCTBA TBEPABIX Tell. TerioBoe pacliupeHre TBEpAbIX Tel
U )KujKocTel. [1naBiienre u Kpuctam3anus.

Bupabl yueOHoi#l 1eATEIbHOCTH

HN3mepenne BIaXHOCTH BO3AyXa. PacyeT KoJMYeCTBa TEIUIOTHI, HEOOXOIMMOTO IS
OCYLIECTBJICHUS Tpolecca MNepexoja BelIeCTBa M3 OJHOIO arperaTHOro COCTOSIHUS B JIPyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpuMepoB
KalWUJISPHBIX SIBJICHUM B OBITY, MpUpPOJIe, TEXHUKE. lccenoBanue MEXaHU4eCKUX CBOMCTB TBEPIbIX
ten. [lpumeHeHne (U3MYECKUX TMOHATHH M 3aKOHOB B y4eOHOM Marepuaie mpodecCHOHATBLHOTO
xapaktepa. Mcnonb3oBanue MHTepHeTa /sl moucka mHGoOpManuu o pa3paboTkax M IMPUMEHEHHUSX
COBPEMEHHBIX TBEPIBIX U aMOP(HBIX MaTEPHUAJIOB.

Tema 2.3 OcHOBBI TEPMOAUHAMUKH

OcHOBHBIE NOHATUSA U OlpenesieHus. BHyTpeHHss dHeprus cucreMsl. BHYTpeHHss dHeprus
uaeanpHoro rasza. Pabora m rtemsora kak (opMbl mepeaauun sHEpruu. TenaoemMKocTb. Y aenbHas
TEIJIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. IlepBoe Hawano TepMoAMHAMUKH. AnuabaTHBIN
npouecc. [Ipunnun aedicteus tenoBord mammuHbl. KIIZ[ TermmoBoro psurareinst. Bropoe Hauamo
TepMOAUHAMUKHU. TepMoaMHaMHMuecKas IIKajla TeMIepaTyp. XOJIOAWIbHbIE MalluHbBL. TeruioBble
neuratenu. OxpaHa NpUpoOIbI.

Buabl yueOHoil 1eATEIbHOCTH

N3mepeHue koyiMuecTBa TEIIOTHI B IIpolieccax Teruionepenadn. PacdeT koamyecTBa TEIJIOTHI,
HEO0OXO0MMOTI0 JUIsl OCYIIECTBIIEHHUS 3a/IaHHOTO Tpoliecca ¢ Tersonepeaadeil. Pacuer namenenus
BHYTPEHHEW >HEpruu Teiy, padoThl U IMEpEeJaHHOr0 KOJHWYECTBA TEIUIOTHI C HCIIOJIb30BaHUEM
IIEPBOr0 3aKOHA TEPMOJUHAMUKH.

PacueT paboThl, COBEpIIIEHHOH ra3oM, 1o rpaduky 3asucumocta p (V).

Brruucnenne paboThl ra3a, COBEPIICHHOW NMPU U3MEHEHWM COCTOSHUSA 0 3aMKHYTOMY ITUKITY.
Bpruncnenne KIIJ] mpu coBepuieHunu rasom palOoThl B IIpolleccax H3MEHEHHUS COCTOSIHHUS 10
3aMKHYTOMY LHKJITY. OOBsICHEHHE NPUHIMUIIOB JEHCTBHS TEIUIOBBIX MalIMH. JleMOHCTpaumus poiu
(bU3UKY B CO3/ITaHUH U COBEPILIEHCTBOBAHUM TEINIOBBIX JBUTaTeseH.

Paszpen 3 QJIEKTPOINHAMUKA

Tema 3.1 DjekTpuyeckoe moJie
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DJneKTpUuYecKue 3apsiibl. 3aKOH coxXpaHeHus 3apsiga. 3akoH KyiioHa. DieKTpudeckoe
none. HamnpsbkeHHocThs snekTpuyeckoro noss. [lpunnmn cynepnosunuu mnoneid. Paborta cun
aJIeKTpocTaThdeckoro mnousis.  llorenuman. Pa3HOCTh  MOTEHHMANOB.  DKBUIIOTEHIIMAIbHBIC
OBEpXHOCTH. CBSA3b MEXKIY HANPSHDKEHHOCTBIO M PA3HOCTHIO MOTEHIIMAIOB 3JIEKTPUYECKOIO IOJIA.
Jvanextpukn B anektpudyeckom  none.  [lomsapuzamusa  ausnextpukoB.  [IpoBonHuku B
anexktpuyeckom moine. Konaencaropsl. CoeauHeHHe KOHJIEHCATOpPOB B Oarapero. DHeprus
3apsHKEHHOI0 KOHJECHCATOpa. DHEPTUs AJICKTPUYECKOIO MOJIA.

Buabl yueOHoii 1eATEIbHOCTH

Brrunciaenue cuin BSaHMOHefICTBI/IH TOYCYHBIX DJICKTPUUYCCKUX 3aPAO0B.

Brraucnenwne HAIIPpSAXKECHHOCTH  JJICKTPHUYCCKOI'O IIOJI OJHOIO M HECKOJIBKHUX TOYCYHBIX
QJICKTPHUYCCKUX 3apsa0B. Brrauciaenue IIOTCHIHAJIa SJICKTPUYICCKOro ImoJjisi OAHOI0O U HECKOJIBKUX
TOYCYHBIX JJICKTPUYCCKUX 3apsAd0B. HSMGpCHI/Ie Pa3HOCTH IMOTCHIIMAIOB.

I/I3MepeHI/IC OHEPIur SJICKTPHUYCCKOI'O IIOJIA 3aps’>KCHHOI'o KOHJCHCcCaTopa. Brraucnenmue OHEPruu
SJICKTPHUYCCKOI'0 IIOJIA 3aps’KCHHOI'O0 KOHACHCATOpPA. Pa3pa60TKa JaHa M BO3MOXKHOM CXEMBI
,Z[CﬁCTBI/Iﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA OJICKTPOEMKOCTH KOHACHCATOpa u
I[I/IZ-)JIGKTPI/I‘-IGCKOﬁ MNpOHHUIIACMOCTHU BCIICCTBA. HpOBCIICHI/IC CPaBHHUTCIILHOI'O aHalin3a
T'PaBUTATUOHHOTI'O U JJICKTPOCTATHUYICCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOAHHOIO TOKA.

VYcnoBus, He0OXOAMMBIE JUIsl BOSHUKHOBEHUS M IMOJJEP)KaHUsS 3jeKTpuyeckoro Toka. Cuia
TOKa U IJIOTHOCTH TOoKa. 3akoH Oma s ywactka nenu 0e3 3/]C. 3aBUCUMOCTD 3JIEKTPUUYECKOTO
CONPOTHUBIICHUS OT MaTepuasla, JJMHBI W IUIOUIAJU [ONEPEYHOro CEYEHUsI MPOBOJHUKA.
3aBUCHMOCTH AIEKTPUIECKOTO COTIPOTHUBJICHUS MIPOBOTHUKOB oT TeMIepaTyphbl.
DNEeKTpOJABWKYIIasl Ccujila HCTOYHMKA ToKa. 3akoH Oma jus nonHoi uenu. CoenuHeHue
poBOAHUKOB. COeMHEHNE MCTOYHHKOB SJIEKTPUUECKON »Hepruu B OaTtapero. 3akoH Jxoyis—
Jlenna. PaboTa 1 MOIIHOCTH JIEKTPUUECKOro TOKa. TeruioBoe AeicTBUE TOKa.

Buab1 yueOHoii 1eATeIbHOCTH

W3mepeHune MOIHOCTH AeKTpudeckoro Toka. Mzmepenue 3/1C u BHyTpEeHHEr0 COIPOTUBIICHUS
HMCTOYHMKA TOKA.
BrinonHeHne pacyeToB CHJIBI TOKAa W HaOpsDKEHMH Ha ydyacTKax »SJIEKTPUYECKUX Iemnei.
OOpbsicHEHHEe Ha IpUMeEpEe JJIEKTPUUECKOW 1enu ¢ aByms uctoyHukamu Toka (O/1C), B kakom
Clyyae MCTOYHHUK 3JIEKTPUUYECKOW >HEprum padboTaeT B peKMMe I'eHepaTopa, a B KaKkoM — B
pexume mnorpedutens. OmnpeneneHue TeMmIeparypbl HUTH HakaauBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHaA.

Tema 3.3 JiekTpr4yecKkuii TOK B pa3JIM4HbIX cpefax

[TpoBOAMMOCTE METAIIIIOB, SIBJICHHE TEPMOAIEKTPOHHON YMUCCHHU, CBEPXITPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJYIIPOBOIHUKOB. [10TynIpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoil 1eATEIbHOCTH
CHsiTHE BOJIbTAMIIEpHOM XapaKTepUCTUKU jauojna. [IpoBeneHne CpaBHUTEIBHOTO aHaIU3a
IOJIyITPOBOJHUKOBBIX JTMOAOB U TPUOIOB.
Ucnons3oBanue WHTepHeTa il moUcCKa HWHQOpMAUM O TMEPCHEKTUBaX pPa3BUTHUSA
MOJIyIIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MarauTHoe 10J1e

BekTtop MHAYKIIMKM MAarHWTHOrO IOJisl. JleMCTBHME MAarHUTHOrO MOJS HAa NPSMOJMHEWHBIN
MPOBOJIHMK C TOKOM. 3akoH Ammepa. BzammoneiictBue TokoB. MarHutHbli motok. Pabora mo
MEPEMELICHUIO IIPOBOJHUKA C TOKOM B MArHUTHOM Iiojie. JleficTBME MAarHuTHOTO MOJsA Ha
nBokymuiicss  3apsaa. Cuna  Jlopenuma. OmpeneneHue  yAeIbHOrO  3apsaa. Y CKOPHUTENIH
3apsSKEHHBIX YACTHIL.

Buab1 yueOHoii 1eATEIbHOCTH

I/IBMCpeHI/IC UHAYKIIUKW MArivuTHOT'O IIOJIA. Brrunciaenue CHJI, ﬂeﬁCTBYIOMHX Ha MPOBOJHHUK C
TOKOM B MarHuTHOM II0JIC.
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Brruncnenue cuii, JEMCTBYIOIMIMX HA AJIEKTPUUYECKUHN 3aps, IBUXKYIIUKCS B MATHUTHOM MOJIE.
Tema 3.5 DiieKTpOMArHUTHASA MHYKUIUSA

DJleKTpOMarHuTHasi UHAYKLIMSA. BuxpeBoe anektpuueckoe nosie. CaMOMHIYKIUsA. DHEPrus

MAarHuTHOIO I10JIA.
Buabl yueOHoii 1eATEIbHOCTH

HccnenoBanue sBIEHUM 3JIEKTPOMAarHUTHOM MHAYKUMH, CcaMOMHIyKUMH. OObsicHEeHUe
IIpUHIUIIA JeWCTBUs dJiekTpoaBurarens. OObsCHEHHE MpUHLUIIA JEUCTBHUS TIeHepaTopa
3JIEKTPUYECKOr0 TOKa M 3JIEKTPOU3MEPUTENbHBIX TPUOOPOB. OOBSICHEHNE IPUHIUIIA 1EHCTBUS
Macc-crekTporpada, yckopurenei 3apskeHHbIX dacTull. OObsICHEHHE POJIM MAarHUTHOTO TIOJIS
3eMJIM B )KU3HHU PACTCHUM, )KUBOTHBIX, YEJIOBEKA.
IIpuBeneHne npuMepoB NPAKTUYECKOTO IPUMEHEHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.
IIpoBeneHre CpaBHUTEIBHOTIO aHAIM3A CBOMCTB 3JIEKTPOCTaTUYECKOI0, MAarHUTHOTO U BUXPEBOI'O
3JIEKTPUYECKUX ITOJIEH.

Pa3nea 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannueckne KoJIe0AHUA U BOJHBI

KonebarenpHoe paBmkenue. [apmonudeckue kosieObanus. CBOOOAHBIE MeEXaHUUYECKHUE
kosieOaHus. JIuHelHble MexaHuueckue KoseOarenbHble cuctemsbl. [IpeBpaiieHue sHepruum npu
KoJiebaTenpHOM /1BMKeHUU. CBOOOAHBIE 3aTyXaOIIMe MEXaHUUEeCKUe KojeOaHus. BblHyXaeHHbIE
MEXaHUYECKHE KoJIeOaHus.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanne 3aBHCUMOCTH Teproa KoJeOaHWH MAaTeMaTUYeCKOro MasiTHUKA OT €ro JUIMHBI,
Macchl U aMIUTATY bl KOJIeOaHMiA.

HccenenoBanue 3aBUCUMOCTH NIEPUOIA KOJIEOAHUM Ipy3a HAa IPYKUHE OT €r0 MaccChl U )KECTKOCTU
NpYy>XUHBL. Bpluncienne nepuona koyieOaHMI MaTEMaTHUYECKOTO MAasTHHUKA I0 H3BECTHOMY
3HAYEHUIO €ro JJIMHBbL. BpluncieHue nepuojia KojeOaHMil Ipy3a Ha NPY)KUHE MO HM3BECTHBIM
3HAYECHUAM €r0 MAacCChl U )KECTKOCTHU IIPYKUHBI.

BpipaboTka HaBBIKOB BOCHPUHUMAaTh, AaHAJIM3UPOBATh, MepepadaTbiBaTh U MPEIbSBIATH
MHpOpMalMI0O B COOTBETCTBMM C IIOCTaBJIEHHBIMM 3ajayaMu. [IpuBeneHue mnpuMepoB
aBTOKOJIe0aTeNbHBIX MeXaHnuecKux cucreM. [IpoBeaenne kiaccupukanum KojieOaHuu.

Tema 4.2 DjIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

CBoOOaHbBIE BJIEKTpOMarHuTHble KojieObanus. IIpeBpaiienue sHepruum B KojaeOaTeIbHOM
KOHType. 3aTyxarolue  3JIeKTpOMarHuTHbIe  KojebaHus. ['eHepaTop  He3aTyxarollMX
3JIEKTPOMAarHUTHBIX KoJjieOaHuil. BbIHyX/eHHbIe 3yeKkTpuyeckue Konebanus. [lepemMeHHbIN TOK.
I'enepatop mnepemeHHOro Toka. EMKOCTHOE M HHIYKTHUBHOE COIPOTHUBIIEHHUS IEPEMEHHOTO
Toka. 3akoH Oma Il DJIeKTPUYECKOW IIeNMH TEePEMEHHOro Toka. PaboTra W MOIIHOCTH
nepemMeHHoro Toka. [‘enepatopsl Toka. Tpancpopmatopbl. TOKH BBICOKOW YacCTOTHI.
[Tonyuenune, nepenada u pacnpeneJeHue 3JIeKTPOIHEPTHM.

DJIEKTPOMAarHUTHOE TI0J€ KakK OCOOBIH BHUJ MaTepuu. OJIEKTPOMATHUTHBIE BOJIHBIL.
Bubparop I'epuia. OTkpbIThIl KosieOaTenbHbIH KOHTYp. M300petenue panuo A. C. IlonmoBbiM.
ITonstue o paguocsszu. IlpumeHeHne 3JI€KTPOMAarHUTHBIX BOJIH.

Buabl yueOHoI qesTeIbHOCTH

Ha6J’IIOI[CHI/Ie ocouJiorpaMm rapMOHHUYCCKUX KoJeOaHul CHJIBI TOKa B OCIIN. H3MCpCHI/I€
9JICKTPOCMKOCTHU KOHJICHCATOpPA. I/ISMepCHI/Ie HUHAYKTUBHOCTb KATYyUIKH. HccnenoBanue
SABJICHUA DJJICKTPHUYCCKOro pE30HAHCa B HOCHeﬂOBaTeHLHOﬁ OeIu. HpOBC}ICHI/Ie aHaJIOTHUH
MCIKIY (bHSH‘{CCKI/IMI/I BCIIMYHNHAMU, XapaKTCPpU3yrOImuMnu MCXaHHUYCCKYIO u
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3JIEKTPOMAarHUTHYIO KOJieOaTeIbHbIE CUCTEMBI.

Pacdyer 3HaueHHMN CUIBI TOKa U HAIIpsZKCHUS Ha J3JICMCHTAX MHOCMH IICPEMCHHOI'O TOKAa.
HccnenoBanue mpuHOMIIA ASUCTBHUS TpaHchopmarTopa. MccienoBaHue TpUHIIUANA JICHCTBUS
reHepaTopa NEPEMEHHOI0 TOKA.

Ocy1ecTBiieHHE paguonepenadu u paguonpuema. McenenoBanue CBOMCTB 2JIEKTPOMArHUTHBIX
BOJIH C IOMOIIbIO MOOMIIBHOTO TesedoHa. Pa3BUTHE IEHHOCTHOT'O OTHOIICHHUS K U3y4aeMbIM Ha
ypokax (QuU3MKH O00BEKTaM M OCBauMBaeMbIM BHJAM  JesATelbHOCTH. OObsicHEHHE
NPUHLUMIIHAIBHOTO Pa3Indus IIPUPOAbI YIIPYTUX U 3JIEKTPOMAarHUTHBIX BOJIH. M3i10keHne cytu
SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsICHEHHE POJIH PJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HCCIIEA0BaHUAX BCeeHHOM.

Pa3zgen 5 OIITUKA

Tema 5.1 Illpupona cBera. BosiHOBbIe CBOMiCTBA cBeTa

CKOpOCTh pacnpoCTpaHEHUs1 CBETa. 3aKOHbl OTpaXeHUs M mpesiomieHus ceta. [lomHoe
oTpaxkeHue. JIunu3pl. I'a3 kak onrtuueckas cucrema. OnNTUYECKUE TPUOOPHI.

HNntepdepennust cera. KorepeHTHOCTh cBeTOBBIX Jydyed. HHTepdepeHIMs B TOHKHUX
mwieHkax. Ilonocsl paBHoil TonmuHbl. Konbia HerloTona. Mcnonp3oBanue uHTEpPEpeHIUU B
Hayke © TexHuke. Judpakums cpera. [udpakuus Ha 1eId B HapaUIeNbHBIX  JTyyax.
Hudpakumonnass pemerka. Ilonsatue o rosnorpadpuu. Ilonspuszauuss DONEpPEeYHBIX BOJIH.
Ionspuzamust cBera. JIBonHoe mydenpenomsieHue. [lomsipounsl. Jlucnepcust cBera. Buabl
criekTpoB. Crnektpbl ucnyckanusa. CHEKTphl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe U HH(OpaKpacHOE
n3nyuyeHus. Penrrenosckue syuu. MIx nmpupoaa u cBolicTBa.

Buab1 yueOHoii 1eATeIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUSI U NIPEJIOMIICHUS CBETA IIPU PELLICHUU 3a/1a4.
Onpenenenne CHEKTPaJIbHbIX TIPAHUL] YYBCTBUTEJIBHOCTU YEIOBEUECKOIO rIja3a. YMEHHUE
CTPOUTH H300pa)k€HUs NPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHust nmpeaMmera. Pacuer ontuueckoi cuiibl JIMH3BL. M3mepeHne (OKyCHOTO paccTOsTHUS
nuH3bl. McnblTaHre Moaeieil MUKPOCKOIIA U TEJIECKOIIA.

HabGnionenue sBieHuss MHTEpPEpPEHIMU 3JIEKTPOMArHUTHBIX BOJH. HaOmronenuwe siBneHus
Iu@pakiuy 3IEeKTPOMarHUTHBIX BOJIH.

HaOmnronieHne siBiaeHUs MOISPU3ALMM JIEKTPOMArHUTHBIX BOJH. M3MepeHue JIMHBI CBETOBOM
BOJIHBI [0 pe3yjibTaTaM HaOmroJeHus sBiIeHuss uHTepdepeHuuu. Habmronenue sBieHUs
nudpaknuu ceeta. Habmogenue siBieHMs MOJspU3aliuy U aucnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXJy JIU(PPAKIMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHune mnpuMepoB
MOSIBJICHUSI B TPUPOJIE M HCIIOJIB30BAHUS B TEXHUKE SIBICHUW HMHTepepeHLUH, Tudpakiuu,
MOJIAPU3alMM U JUCIIepCcun cBeTa. [lepeuncnenne MeTol0B MO3HaHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Pasznea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBaunroBas ontTuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemmnwuii dortosnexkrpuueckuii 3¢ Pexr.
Bnytpennnii pororpdext. Tumnsl poTod351€ MEHTOB.
Tema 6.2 ®u3zuka atomMa U1 aTOMHOI0 siApa

Pa3zBuTue B3MISII0B HA CTPOEHHE BElIECTBA. 3aKOHOMEPHOCTH B AaTOMHBIX CHEKTpax
BoJiopoza. Snepnas monens atroma. OnbITel J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE TEHEPATOPHI.

EcrecTBeHHas pauoakTUBHOCTh. 3aKOH paJHOaKTUBHOro pacnana. CriocoObl HaOmOAeHUsT U
peructpanuu 3apsbkeHHbIX yactull. Dddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOIO spa.
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Jedexkt macchl, BSHeprusi CBA3M U YCTOMYMBOCTH AaTOMHBIX siAep. SlnepHble peakuu.
HckyccTtBeHHass paguoakTUBHOCTL. Jlenmenue Tsokenblx  saep.  lLlenmHas  snepHas  peaxknus.
VYnpasnsemas nenHas peakuus. SAnepHsiid peaktop. IlomyueHue paaroOakTUBHBIX H30TONOB U MX
npuMeHeHue. buonornueckoe nelcTBUE palOAKTUBHBIX M3JIy4Y€HUN. DJIEMEHTAapHbIE YaCTHUIIbL.

3 YCJOBUSA PEAJIM3AIIMA YYEBHOM TUCIUATIJIAHBI

3.1 MaTepuajJibHO-TEXHHUYECKOE 00ecreueHne

I[HSI pcain3anuu MmporpamMmbl y‘IGGHOfI AUCHUIUIMHBI NPCAYCMOTPCHBI CICAYIOIHNE CIICHUAILHBIC
MIOMEIIIEHUS U OCHAIIICHHE:

Tun 1 HaMMeHOBaHHE

Ocnameﬂne CIICHUAJIBHOI'O MOMECIICHU A
CIIeINAJBbHOI0 IMTOMCECIICHUSA

KaOMHEeT €CTeCTBEHHOHAYYHbIX | MyJIbTUMEIMIHBIE  CpEACTBA  XpaHEHWs, TMepeAadyd U

IUCIUAILINH MIPECTABJICHUS uH(pOpMaInu. YyebHO-MeTOoHYECKast
JIOKYMEHTAIUsl, TUIaKTHIECKUE CPE/ICTBA

naboparopust pusnuKu JlaboparopHoe obopynoBaHue;,; Moaenu Mo (usuke; HaOOPHI

nabopaTopHble, B T.4. MO MEXaHHKE, 3JICKTPOMArHETU3MY,
ONTHKE, W3MEPUTEIIbHbIC TPHOOPHI  JUIS  BBITOJHCHHUS
7a00paTOpPHBIX ~ paboOT:  DJIEKTPOMETP,  MYJIbTHMETPBI,
BOJIBTMETPBI, aMIIEPMETPhI; KOMIUIEKT JIEMOHCTPAIIMOHHOTO
00OpyIOBaHUST O  AJIGKTPOCTATHKE,  yCTAHOBKA  JUIS
OTpe/CNICHUs]  JUIMHBI CBETOBOH BOJHBI C  ITOMOIIBIO
TU(GPaKIMOHHON  pemieTkd, Habop 0o0OpydOBaHHS IO
DIIEKTPOIIHA3Y

[Momemenne  ans xpanenuss  u | llkader, cremmaxku  mis  XpaHeHHs — J1abOpaToOpHOTO
NpOoGMIAKTHIECKOTO  OOCITY)KMBaHUS | 000PYJIOBaHUS, HHCTPYMEHTOB U PACXO/IHBIX MaTEPUAIIOB.
y4eOHOro 000pyA0BaHUS

3.2 YueOHOo-MeTOAMYecKOe M HHPOPMALMOHHOE o0ecrieyeHHe peaaTu3alui NporpaMmbl

OCHOBHbIE HCTOYHHUKH

1. KopeiTHukoBa, E. C. ®usuka [ CI1O] [DOnexkrponsslit pecypce] : yuebHoe mocodue. U.1 / E. C.
KopsiTHukoBa, JI.A. Onep, JI. A. Hukonoposa ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2016. - 1 anekTpoH.
OIT. JIUCK (CD-ROM). Pexum JIOCTYyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/S120.pd
f&view=true . — MakpoOOBEKT.

2. KopeiTHukoBa, E. C. ®usnka [DnekTpoHHbBIN pecypce] : yaeoHoe mocodue [mis CI10]. 4.2 / E. C.
KopsiTHuKOBA, JI. A. Ognep, JI. A. Hukonoposa ; MI'TV. - MaFHI/ITOFOPCK : MI'TY, 2016. - 1 anexTpoH.
OIIT. JIUCK (CD-ROM). Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8118 pdf&show=dcatalogues/5/8824/S118.pd
f&view=true . — MakpooOBEKT.

3. ®usuka. Teopus u mpakTuka [DneKTpoHHBIH pecypc]: YueOHnoe nocodbue / [Ton pea. mpod. C.O.
Kpamapoga. - 2-e usn., non. u nepepad. - Mocksa: W1 PUOP, HUL] MTHOPA-M, 2016. - 380 c. - Pexxum
nocryma: http://znanium.com/bookread?.php?book=522108 -. 3arm. ¢ skpana. - ISBN 978-5-369-
01522-

JlonoTHUTeIbHbIE UCTOUYHUKH:

1. ®uszuka [DnexTpoHHbIN pecypc]: yueOHuk / A.A. Ilunckuit, I'.}O. ['pakoBckuii; moa obmi. pen.
H0.M. uxa, H.C. [lypsimeBoil. - 4-e u3n., uctp. - Mocka: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee mpodeccuonanbuoe obpazoBanue). Pexxum goctyma: https://new.znanium.com/read?id=90067
- 3aru. ¢ skpana. — ISBN 978-5-91134-902-8

2. Hemmmuenko, B. W. ®dwusmka [DnekrpoHHBIH pecypc]: yueOnuk / B. W. [lemumuenko,
. B. Jlemuguenko. — 6-e u3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c. — Pexum
nocryma: https://new.znanium.com/read?id=300518 - 3aru. ¢ sKpaHa.

3. ®usuka. OCHOBBI NEKTPOIMHAMUKU. DIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI [ DIIEKTPOHHBII
pecypce]: yuebnoe nocobue / Kyzneno C.U., - 4-e u3na., ucnp. u gom. - MockBa: By3oBckuii yueOHUK,

14


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
http://znanium.com/bookread2.php?book=522108
https://new.znanium.com/read?id=90067
https://new.znanium.com/read?id=300518

HUILL UTH®PA-M, 2015. - 231 c. - Pexxum poctyma: https://new.znanium.com/read?id=215043 -. 3aru.
c okpana. - ISBN 978-5-9558-0332-6

4. Kypc nexumii mo ¢pusuke. Dnekrpocratuka. [loctosHHbIN TOK. DnekTpomaraetn3M. Konebanus u
BOJIHBI [DNEeKTpoHHBIH pecypc]: yueoHoe mocobue / Kysneno C.U., Cemkuna JL.U., Poro3un K.U. -

Tomck:

m3a-so  Tomckoro monutex. yHuBepcutera, 2016. - 290 c. - Pexum npocryna:

https://new.znanium.com/read?id=218874 - 3aru. ¢ skpana. - ISBN 978-5-4387-0562-8

Ilepuoguyeckue u3aHus

1. Hayxka u xwu3nb. — ISSN 0028-1263
2. DOnexrpuuectBo. — ISSN 2411-1333
IIporpammuoe obecneuenne u Uurepuer-pecypcesni:
HaunmenoBanmue IO Ne Jlorosopa Cpok gelicTBHS JTHIEH3UU
MS Windows 7 (mommwmcka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpouHo
Kaspersky Endpoint Security ans | J-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0eCCpOYHO

HNuTepHeT-pecypcsl

1.

2.

3.

®denepanbHbIi EHTP UHGOPMAITMOHHO-00pa3oBaTesibHBIX pecypcoB — OIIUOP [DnexTponnsiit
pecypc]. — Pexxum nocryna: www.fcior.edu.ru , ceobomubIii. — 3ari. ¢ skpana. f3. pyc.

Enunas xomnexknus mudpoBbIX 00pa3oBaTENbHBIX PECYpCOB [DIEKTPOHHBIN pecypc]. — Pexum
nocrymna: Www.school-collection.edu.ru , ceo6oaubIi. — 3ari. ¢ 3kpaHa. S3. pyc.

WHTYNUT — HAIMOHAJIBHBIN OTKPBITHIA YHUBEPCUTET. [ DNEKTPOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses , cBoGoaHbIH. — 3ard. ¢ skpaHa. f3. pyc.

Nuctutryr HOHecko 1o WHGOOPMAIMOHHBIM TEXHOJOTHSM B 0Opa3oBaHHH. [DIEKTPOHHBIN
pecypc]. — Pexxum nocryna: https://iite.unesco.org/ru/ , ceoGoaHbIH. — 3ar. ¢ skpaHna. S3. pyc.

. ®enepanbHblil 00pa3zoBaTenbHbIi nopTanl «H(pOopMalnOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU

B 00pa3oBaHUM. [DneKkTpOHHBIIH pecypc]. — Pesxxum JIOCTYTIa:
http://window.edu.ru/resource/832/7832 , cBoboaHbIit. — 3ari. ¢ skpaHa. 53. pyc.

. [Mopran mudpooro obpasoBanus. [IneKTpoHHBIH pecypc]. — Pexxum gocryma: www.digital-

edu.ru , cBoOOIHBIN. — 3ari. ¢ 3kpaHa. S3. pyc.

. Enunoe oxHo moctyna k obpazoBarenbHbIM pecypcaMm Poccuiickoit deneparyu [DneKTpOHHBIN

pecypce]. — Pesxxum mocryma: http://window.edu.ru/ , ceo6oaHbIi. — 3ari. ¢ akpana. S3. pyc.

. CIIO B poccuiickux mkonax: komanga ALT Linux paccka3plBaeT 0 BHEJPEHUH CBOOOIHOTO

MporpaMMHOTO obecnedeHus: B mikonax Poccum [DnekTpoHHBIM pecypc]. — Pexxum goctyna:
http://freeschool.altlinux.ru/ , ceobomHbIIA. — 3ari. ¢ sKpaHa. 513. pyc.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOU JUCITATLIAHBI
KoHTposb ¥ OLEHKa pe3yiabTaTOB OCBOCHUS IUCLUILIMHBI OCYILECTBIISIETCS IIPEIONABATEIEM B

IIPOLIECCE TEKYLIETO KOHTPOJIS U IIPOMEXYTOYHON aTTECTALIUH.

4.1 Texkymmii KOHTPOJIb

e KoHTposmmpyemsie pa3iensl KoHntponpyemslie HanmenoBanue
B (Tembl) yueOHOUN TUCIMIUIMHBI pe3yIIbTaThI OIICHOYHOTO CPEJICTBA
1 Beenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Paznen 1 Mexannka I1P1, ITP2, ITP3, ITP4, | Konmporsias patoma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | /luxmanmoi
Tema 1.1 Kunemartuka
Tpaxmuyeckas paboma
(npaxkmuueckoe 3a0arue)
4 Tema 1.2 3akonsl wMexauuku | JIP4,MP3,IIP2, Tpaxmuueckas paboma
HrroTona 1IP4,11P9Y (npaxmuseckoe 3a0arue)
5 Tema 1.3 3akonwl coxpanenus B | JIP4, MP3,MP9, IIPI- | Ilpaxmuueckas paboma
MEXaHUKE 11P4 (npaxmuueckoe 3a0arue)
Jlabopamopnas paboma
6 Paznen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9, ITP2, IIP3, Konmponwhas paboma
OcHoBbI MoJIeKy/ISIpHON GU3HKK | 17p4 [1P7, TIPS, ITPY,
H TEPMOIMHAMUKH IIP10, ITP11
7 Tema 2.1 OcHoBblI MonekymsipHO- | JIP9,MP3, MP4, IIP2, | Ilpaxmuueckas paboma
KHUHETUYECKOU TEOPHHU. IIP3, IIP4, I[IPS8 (npaxmuueckoe 3a0arue)
WneanbHbIN ra3 Jlabopamopnas paboma
Juxkmanmoi
8 2.2 CaolicTBa napos, xuakocreit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPABIX TEJ IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBHl | JIP4, MP3, MP9, I1P2, | llpaxmuueckas paboma
TEPMOJINHAMUKHI IIP3, IIP4. IIP] ] (npaxmuueckoe 3a0arue)
10 . 3 JIP13, MP3, MP4, Konmpomvras paboma
asaena MP5, ITP4, TIPS, Tecm
JIeKTPOAMHAMHUKA 11P6, ITP7, ITPS,
IIP11
11 T 3179 JIP13, MP4, MPS5, Tpaxmuyeckas paboma
ema 3.1 DiexkTpruuecKkoe moie 11P4. 1P6, TIP7 (paxmseckoe 3a0aie)
12 JIP13, MP3, MP4, Tpaxmuyeckas paboma
Tema 3.2 3aKOHBI IOCTOSHHOIO IIP4, IIP5, TIPS (npaxmueckoe sadaruie)
TOKa Jlabopamopnas paboma
Jluxmarnmor
Tema 3.3 DnexkTpuYeckuii TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
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13 pa3IUYHBIX Cpeiax IIP4, [IP5, IIP]11
14 Tema 3.4 MarfiHoe Home JIP13, [1P4, IIP11] Tpaxmuyeckas paboma
(npaxmuyeckoe 3a0arue)
15 Tema 3.5 DaexkTpoMarHuTHas JIP13, MP1, IIP4, Tpaxmuueckas paboma
UHIYKIUS IIP11, IIP6 (npaxmureckoe 3a0amue)
16 JIP4, JIP13, MP3, Tecm
Pa3nen 4 MP4, IIP1, IIP2, KonmpomHas paboma
Koneb6anus u BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKIE JIP13, MP3, [IP], Tpaxmuyeckas paboma
IIP2, ITP4 (npaxmuyeckoe 3a0arue)
KOJIeOaHUSA U BOJIHEI Jlabopamoprasi paboma
18 Tema 4.2 DnekTpoMarHUTHBIC JIP13, MP3, MP4, Tpaxmuieckas paboma
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe sa0anue)
KOJIeOAHUS M BOJTHBI Jlabopamopras patoma
19 Pazxen 5 JIP4, ZIVIIi;, Zi;, 1IP2, I]; ecm -
R A OHMPOTILHASL PAOOMA
20 JIP4, MP3, IIP1, Tpaxmuueckas paboma
Tema 5.1 Ilpupoma  cBera.
. IIP2, I1P4, IIP§ (npaxkmuseckoe 3a0arue)
BomnHoBEBIE CBOMCTBA cBETa Jlabopamoprasi paboma
21 Pasnen 6 JIP4, MP9, IIP2, I1P4, 17; ecm -
JIeMeHTBI KBAHTOBOH (pu3nKn 11p6, 11P11 ORITPToHAZ pavoma
22 JIP4, MP9, I[IP2, IIP4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas onruka I1pe6, 11P11 (nparmurieckoe 3adanue)
23 Tema 6.2 Dusnka atoma ¥ JIP4, MP9, IIP6, Tpaxmuueckas pagoma
ATOMHOTO 712 ITIP11 (npaxmuyeckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
9Boaonusa Beerennoii 11P7, ITP11
25 Tema 7.1 Crpoenne u passutru( JIP4, MP9Y, IIP1, IIPS,
Bceneunnoit IIP7, IIP11

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexyTouHass arTecTamus OOYYAIOUIUXCS OCYIIECTBISETCS IO
JUCHUIIIIMHBI U ITO3BOJIACT OHpe)IeJ'II/ITI) Ka4ue€CTBO U ypOBeHB €€ OCBOCHMUSI.

<D0pMa HpOMe)KYTOqHOﬁ aTTeCTalnuu 1Mo AUCIHUIIIINHE ((CDI/I3I/IKa>> JOMAaIIHAA KOHTpOJ’IBHaSI pa60Ta 158

3aBCPIICHUUN U3YYCHUA

KOMIUIEKCHBIN 9K3aMeH B 1 cemecTpe.

Ne KoHTposbHBIE BOITPOCHI/IMIAKTUYECKHE €TMHUIIBI Tema
1 | MexaHu4eckoe JIBUKEHHE, pABHOMEPHOE, PaBHOYCKOPEHHOE JIBUKEHUE, Paznen 1
WX XapaKTEPUCTUKHU Mexanuka
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PaBHOMepHOC ABWIKCHUC 1O OKPYKHOCTH U €TI0 XapPaKTCPHUCTUKU.

3akoHbl fuHaMUKH HeroTtoHa. BUAEBI cvil B MeEXaHHUKE.

Wmnynbc Tenna 3aK0H COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHHE

Ol winN

Mexanndeckast pa60Ta, MOIIHOCTb, OHEPTI'UA. 3aKoH COXpPaHCHUA OHCPI'UH.

6 | Ocnoubie nonoxxenus MKT, ux onesiTHOe 0o60ocHOBaHuE. Jnddy3us. Paznen 2
BpoynoBckoe nBmxenne. OCHOBHOE YpaBHEHUE MKT OcHOBBI
7 | YpaBHEeHHE COCTOSIHUS UACaIbHOrO0 rasa. M3omnporeccsl B razax. MOJIEKYJISIPHOM
¢buzuku u
TEPMOJUHAMUKHU
8 | Dnexrpu3anus Tel. 3aKOH COXPAHEHUS AIEKTPUICCKOTO 3apsaa. 3aKOH Pazpnen 3
Kynona DJIEKTPOAMHAMHUKA
9 | DeKTpUYECcKOe MOJIE U €r0 XapaKTePUCTUKU.(HAPSIKEHHOCTD U
MTOTEHITUAI)
10 | DnexTpUYeCcKHii TOK, €ro XapakTepucTUKU. 3akoH OMa Ui yyacTKa LerH.
ConpoTHuBieHnEe MPOBOAHHKA.
11 | 3akoHbI MOCIEAOBATEIIHLHOTO U MAPAIICTBHOTO COSTMHEHUS TPOBOTHUKOB
12 | 3C ucrounuka Toka. 3akoH Oma Il TOJIHOM LICTIH.
13 | PaGora u MomHOCTh TOKa. TerutoBoe neicTBre ToKa. 3akoH J[xoyms-
Jlenma.
14 | P-n mepexox u ero cBoicTBO. [loaynpoBogHIKOBBIE TPUOOPHI(INOI,
TPaH3UCTOp), YCTPOUCTBO, HA3HAUYEHHUE.
15 | MaruuTHoOe 1011e, ero xapakTepuctuku. Cuna Ammepa. Cuna Jlopenua.
16 | 3akon anekrpomaruutHol nHAyKuuu. DJ1C nnaykuuu. [pasuno Jlenna.
17 | 3akoHBI OTpaXKEHUS U MPEIOMIICHUS CBETA. Paznen 5
OnTuka
18 | KBanToBas Teopusi cBeTa . BHenHui hoTo3)PEeKT 1 ero 3aKoHbI.
19 | Monens atoma Pesepdopna. [Tocrynater bopa. 3mydenue u mornomenne Paznen 6
SHEPTUH ATOMOM. DIIEeMEHTHI
20 | EcrecTBeHHas paJIiOaKTHBHOCTD. XapaKTEPUCTHKA O, 3 ,Y-Tydei. KBaHTOBOU
buzukH
Ne Tunossie 3agaHus Tema
1 | Ipwu aBapritHOM TOPMOXKCHUU aBTOMOOMIIb, IBUTABIIHICS CO CKOPOCTHIO Paznen 1
20 m/c , octaHoBwiIcs uepe3 S ¢ . HaliTu TopMO3HOI MyTb. MexaHuka
2 | ABromMoOMIIB, Macca koToporo 500 kr, efet co ckopocThio 10 M/c.
Bcenencreue Topmoskenust oH octanoBuiics uepes3 20 ¢. Onpeaenurs cuity
TOPMOKEHHSI.
3 | Haiit 00beM, KOTOpBIA 3aHMMaiOT 12 T a3zora npu gaBieHud 30 at™ u Paznen 2
temmeparype 00C . OcHOBBI
4 | OnpenenuTh U3MCHEHUE BHYTPEHHEW YHEPTUU Ta3a, €CIIM OH, COBEPILIUB MOJIEKYJIIPHOM
paboty 100 [k, momyurut kosmyaecTBO TetioTsl 200 k. bu3uKy 1
TEPMOIUHAMUKHU
Tema 2.3
5 | Ha xakoM pacCTOSIHUHM JIPYT OT JpyTa HaJ0 PacIoOKUTh 3apsaabl 5 K u Pazpnen 3
8:107°Ku1, uTo6bl B KEpOCHHE CHITa B3auMoieiicTBus okaszanock 0,5 H. DIEeKTpOAMHAMUKA
6

B snexTpuueckoe nosne, HanpsokeHHOCTHI0 8KH/Kit BHecn 3apsi
4MkKi.Onpenenuts cuity, JEMCTBYIOLIYIO HA 3apsi/l.
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7 | B cetb ¢ HanpspxeHueM 220 B BriIoYeHBI ociieaoBaTenbHO peoctaT u 10
JlaMIl ¢ conpoTuBieHueM 24 OM Kaxasi, paCCUUTaHHbIC Ha HANIPSKEHUE
12 B kaxpgast. OnpenenuTs CUTy TOKa B LIEH U COTIPOTUBIIEHUE PEOCTATa,
€CJI OH BKJIFOUEH MOJIHOCTBIO.

8 | JlaHa cxema mapauIielibHOTO COSIMHEHUS IBYX pe3ucTopoB. Uepes
pesuctop 100 Om npoxoaut Tok 4 A. OnpenenuTsb CONPOTUBICHUE
pe3ucropa , €cliv uepe3 Hero npoxoauT Tok 0,8 A.

=

R2

9 | C xako¥i cuiIoit neiicTByeT MarHuTHoe mosie uaaykiued 10 mTn Ha
poBOAHUK JAIMHOM 10 cM, B koTopoM cuia Toka 50 A.JIuHuu HHIyKUUU
TIOJIs1 ¥ TOK B3aUMHO NEPIEHINKYIISIPHBI .

10 | ITepBuunas ooMoTka Tpanchopmaropa comaepkut 100 BuTkoB. CKOIBKO Paznen 4
BUTKOB COJIEP>)KUT BTOpHUYHAsi 0OMOTKa TpaHc(popmaropa, eciu Konebanus u
ko3 durment Tpanchopmanuu pasexn 0,047 BOJTHBI

11 | Karymka wanyktuBHOCTBIO 0,1 ['H M aKTHBHBIM CONPOTUBJICHUEM 25
OM BKIIOYEHA B CETh NPOMBIIUIEHHOIO IEPEMEHHOIO TOKa CO
CTaHJApTHOM 4acToToi. Onpenennure TOK B KaTyLIKE, €CIM HaIpsDKEHUE
Ha ee BBojax 120 B.

12 | Ha KOJIXO3HYIO MOJCTAHIIMIO IOCTYIIaeT TOK HampsbkeHuem 6600 B.
nepBuyHass oOMoOTKa TpaHchopmaTopa mnoactannuu umeer 3300, a
BropuyHas 110 ButkoB. Onpenenute pabouyee Hanps>KEHUE B KOJIXO3HOM
ANEKTPOCETH W TOTPEeOIseMyI0 MOIIHOCTh cuia Toka B cetu 200 A
MOTEPSIMU YHEPTHH B TpaHCPopMaTOpe NMpeHeOpeyb.

Kputepuu ouenku ouggpepenyuposannozo 3auema u Kzamena

—  «OTIn4HO» - TEOPETHYECKOE COJAEpKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
yMeHUsI c(pOPMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMOi yueOHbIe 3aJlaHHsl BBIIIOJIHEHBI, KaYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopolo» - TEOPETHYECKOE COAECpPKaHHE Kypca OCBOEHO IIOJIHOCTBIO, 0e3 MpoOesos,
HEKOTOpble YMEHMsI CPOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMol ydeOHbIE
3aJ1aHus BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMOJIHEHBI C OIIMOKaMH.

—  «YIOBJETBOPHUTEIBHO» - TEOPETHUECKOE COAEpKAHHE Kypca OCBOEHO YaCTHUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOOUMBIE YMEHHUS paboOThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(HOPMHUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00ydeHHUs
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHITIOJIHEHHBIX 3a/IaHUH COJIepKaT OIIUOKH.

—  «HeynoBneTBopHUTENIBbHO» - TEOPETUYECKOE COAEPKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OMNOKH.
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUYEHMU A

1. AKTUBHBIE M WHTEPAKTUBHBIE METOJbl HCIOJB3YIOTCA IIPU IPOBEACHUU TEOPETHUUECKUX M
IIPAKTUYECKUX 3aHATUN:

Pasgen/rema

HpI/IMeHHeMHe AKTHUBHBIC
N MHTCPAKTUBHBIC MCTOIbI

Kpatkas xapakrepucTtuka

Pa3znen 1 MexaHuka ¢ 3JiIeMeHTaMu TCOPUHN OTHOCUTECJIBHOCTH

Tema 1.3 3akoHBI
COXpaHEHUS B
MEXaHUKE

I'pynnoBsle TucKkyccun
«3aKOHBI COXpPaHEHHUS B
MEXaHUKE»

Crynentsl paboTarOT B B MHKPOrpyMmax:
pemarT MpakTHYEeCKUEe 3aJaud, OTBEYAIOT]
Ha MpoOJeMHbIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOJY O 3HAUYCHUU 3aKOHOB
COXpPaHEHHUS B IPHUPOJIE.

Paznen 2 Mogiexkyasipuas ¢pusuka. Tepmoannamuka

Tema 2.1 OcHOBHI
MOJIEKYJISIPHO-
KHMHETUYECKOM
Teopun. HWpeanbHbIl
ras

Jlenopas urpa
«AOcomoTHas
TeMIeparypa.
AOGCOJIOTHBIN HYJIb»

[IpenonaBaTens B Havajge M 1O XOAY
U3JI0KEHUsT y4eOHOro Marepuana Co3/aeT
npoOJeMHble CUTyallUh M BOBJIEKAeT
CTYJEHTOB, O0ObEIMHEHHBIX IO KOMaHJaM
B ux aHanu3. OOCyXIaloT CyILECTBOBAaHUE
Npe/IeNIbHO HU3KUX U BBICOKHX TEMIEPATYP

Paznen 3 OCHOBBI 2JIEKTPOAMHAMMKH

Tema 3.3
DNEKTPUUECKUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTyaIuu
«IIpoBOIUMOCTE pa3HBIX
cpen»

KOHKPETHOH

COI[ep}KaHI/Ie nmoaacTcda  4epes
BOIIPOCOB O MpOBOAMMOCTH Cp€a, O
HOCUTCIIIAX TOKa, IPUMCHCHHH TOKa B
cpeaax, Ha KOTOPBIC CTYACHTBI JOJIZKHBI
OTBC€YATh HEMNOCPECACTBECHHO B XOJC JICKIIUHU.
OpFaHI/IBaLII/Iﬂ AUCKYCCUUN

CepuIo

Pa3nea 4 KosieOanusi M BOJIHBI

Tema 4.2 I'pynnoBeie nuckyccun | Paboras B KOMaHJe, CTYIECHTBI

ONEeKTPOMarHuTHbIE «[TapameTpsl u NPUMEHAIOT 3HAaHUA MAaTEMaTUKU IIpU

KOJ1e0aHusl U BOJIHBI ypaBHEHUE IIOCTPOCHUH rpadukoB
IJIEKTPOMAarHUTHBIX TPUTOHOMETPHUUECKUX byHKIMH K
KoJeOaHum» OTHMCaHUIO ANIEKTPOMAarHUTHBIX

KOJIeOaHHH.

Pa3nea S OnTuka

Tema 5.1 Ilpupona | Ananu3 KOHKpETHOM | JIeMOHCTpanys 3aKOHOB TNPEJIOMIICHUS H

CBeETA. BonnoBele | cutyaunn — «BoNHOBBIE | OTpak€HHS CBETa, BOJHOBBIX CBOWCTB

CBOWCTBA CBETa

CBOMCTBA CBETA»

CBETa C TOMOLIbI0  JU(PAKIIMOHHOMN
pemietkn u cnektporpada. OpraHuszanus
JUCKYCCHUHM-  CHUTyalus-ylpa)KHEHHE, B
KOTOpOil oOydaeMble YNpaKHSIIOTCS B
pELIEHNN HETPYAHBIX 3a/Jay, MCIONb3Ys
METO]1 aHAJIOTUH (y4eOHbIE CUTYaIUH).
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HNEPEYEHb NIPAKTUYECKHUX 3AHATHAN

[Tpunoxenue 2

Conep:xanue 00yyeHust TeMbl NIPAKTHYECKUX/JIA00PATOPHBIX Koanuecr | Ilnanupyem
3aHATHIH BO YacoB ple
pe3yabTaThl
ocBOEHHUS

Beenenue -

Paznen 1. Mexanuka - JIP4,MP3,
MP4, IIPI,
1ipP2, IIP3,
11P4, I1P9

1.1 Kunemaruka. [IpakTnueckoe 3anstue Nel - JIP4, MP4,

Pemenue 3aga4u no teme «Kunemaruka IIP1, I1P4

1.2 Kunematuka [IpakTuueckoe 3anatue Ne2 2 JIP4, MP4,

Pemenue 3amau Ha mapameTpsl IIP1, I[TP4
BpaIaTeIbHOTO JIBHXKCHHS

1.3 3aKkOHBI MEXaHUKHU [IpakTnueckoe 3anstue Ne3 - JIP4, MP3,11

Hrrotona Pemenue 3anau na 3axkonsl HeroToHa P2,
IIP4,11P9

1.4. 3akonsl coxpanenust | [Ipaktnueckoe 3ansarue Ne4,5 - JIP4,

B MEXaHHWKE 3akoHbl coxpaneHus. Pabora u sHeprus. MP3,MP9,

IIPI-11P4

Pazgen 2 OcnoBel MKT u TepMoaguHaMuku - JIP4, JIPY,

MP3, MP4,
MPY, IIP2,
IIP3, I1P4,
IIP7, IIPS,
1IP9, IIP10,
I1rP11

2.1 OcHOBEI [TpakTrueckoe 3ansTHE Neb 1 JIP9 MP3,

MOJIEKYJIIPHO- Pemenwne 3agau mo Teme « OCHOBEI MP4, [IP2,

KHHETHYECKOW TEOPUHU MOJICKYJIIPHO-KUHETUUECKOU TEOPHH. TIP3 T1P4

IIP8

2.2 OCHOBBI [IpakTuueckoe 3anstue Ne7 1 JIP9,MP3,

MOJIEKYJIIPHO- «Pemenne 3aga4 Ha TeMy CBOCTBa MP4, IIP2,

KUHETHYECKON TeOpuu MapoB, KUJIKOCTEU U TBEPABIX TEI» TIP3, T1P4

IIP8

2.3 OcHOBEI [IpakTuueckoe 3anstue Ne§ - JIP4, MP3,
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TEPMOJNHAMUKHI Pemenue 3amau mo teme «OCHOBBI MP9, IIP?2,
TEPMOJTUHAMUKI TIP3, ITP4.
IIP11
Pazgen 3 Dnexrpoaunamuka JIP13, MP3,
MP4, MPS5,
IIP4, IIPS,
IIPé6, IIP7,
IIPS, 1IP11
3.1 DnekTpuyeckoe ITpakTnueckoe 3ansatue Ne9 JIP13, MP4,
noJie Pemrenue 3a1a4 no teme MPS5, I1P4,
«OIEKTPOCTATUKAY IIP6. TIP7
3.2 3aKOHBI [IpakTuueckoe 3anarue NelO JIP13, MP3,
MOCTOSIHHOTO TOKa Pemenwe 3agau o Teme «3akoHb OMay MP4, ITP4,
IIPS, TIPS
3.3 3aKoHEI [IpakTuueckoe 3ansarue Nell JIP13, MP3,
MOCTOSIHHOT'O TOKAa «Pemenue 3a1a4 Ha 3aKOHBI COEAMHEHUS MP4, T1P4,
MIPOBOTHUKOB) IIP5, TIPS
3.4 3aKoHBI [IpakTuueckoe 3ansitue Nel2 JIP13, MP3,
MOCTOSIHHOT'O TOKAa Pemenwne 3ana4 Ha hopmMyIIbl pabOThI U MP4, T1P4,
MOII[HOCTH TOKa IIP5, TIPS
3.5 DnexkrpomarautHas | [Ipaktuueckoe 3ansrtue Nel3 JIP13, MP1,
WHIY KIS MarunurtHoe 1noJie, DJIeKTpOMarHuTHas IIP4, ITIP11,
WHTYKIIHS. IIP6
Paznen 4 JIP4, JIPI13,
Konebanus u BOIHBI MP3, MPA4,
IIP1, IIP2,
IIP4, IIP10
4.1 Mexanudeckue [Ipaktuueckoe 3anstue Ne 14. JIP13, MP3,
KOJIEOAHUS U BOJIHBI Pemenue 3aay Ha mapameTpbl IIP1, IIP2,
K01€0aTeIbHOr0 IBHUKEHHUSL. TIP4
4.2 DnextpomarnutHbeie | [IpakTmueckoe 3ansTre Ne 15,16 JIP13, MP3,
KOJICOAHUS U BOJIHBI Pemenue 3amau no reme «llepemeHHbli MPA4, [IP],
TOK» IIP2, I1P4,
IIP10
4.3 DnexktpomarautHbie | [Ipaktuueckoe 3anstue Nel7 JIP13, MP3,
KoJIcOaHUS U BOJIHBI «NEeKTPOMarHUTHBIE KOJICOaHHUs 1 MPA4, [IP],
BOJIHBD,popmyrna TomcoHa TIP2. TIP4
IIP10
Pasnen 5. OnTuka JIP4, MP3,

22




IIP1, IIP2,
1IP4, IIP8
5.1 Ilpupona csera. [TpakTnueckoe 3ansatue Nel8 - JIP4, MP3,
BomHoBEIE cBOliCTBA Pemrenne 3a7a4 ¢ uCoinb30BaHUEM IIP1, T1IP2,
cBeTa bopmyIbl TUpPaKIMOHHON pEIETKN IIP4. TIPS
Paznen 6 KBanroBas ontrka - JIP4, MP9,
1IP2, I1P4,
1IPé6, IIP11
6.1 KBanroBas orntuka [Ipaktuueckoe 3ansitue Nel9 - JIP4, MP9,
Pemenwne 3agau mo Teme «3aKOHBI I1IP2, ITP4,
q)OTOBq)(beKTa» TIP6 TIP11
6.2 ®usnka aToma [Ipaktuueckoe 3anstue Ne20 Permenue - JIP4, MP?9,
aTOMHOTO siApa 3a1a4 110 TeMe «PaI[I/IoaKTI/IBHOCTL. HP6) [IP11]
3anuch AIEpHBIX PeaKuii»
WUTOI'O 8

[pu 3a0uHOit hopme oOyueHus npaktrdeckue 3ansTust Nel,3.4,5,8.9,11,13,14,17,18,19,20 npopabdaTeiBaroTcst
00Y4arOIMMHUCS CAMOCTOSITENBHO.

23



[Tpunoxenue 3

OBPA3OBATEJIbHBI MAPIHIPYT

KonTtpompyemsie
Kontponbnas| pasnenst (T%MBI) Kontpomupyemsie OuenounbIe cpeacTsa
TOYKA y4aeOHOU pe3ynbTaThl
JUACIIUILIHHEI
Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3amauu ¢ mocTpoeHuem
I1P1, IIP2, IIP3, pabota yepTexa
Paszgen 1
Mexannka ITP4, I1P9 2. PacuerHsnle Eaz[atm
3. dusnueckuil TUKTAHT
Ne2 Pasneu 2 JIP4, JIP9, MP3, | Koutpoibnas (1. TecroBble 3ananus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ocnosel | mp3, mp4, 1pr,
MOJIERYIAPHON | r7pg  11P9, IIP10,
puszuku M| oprg
TEePMOJIMHAMHUKH
Ne3 Pasien 3 JIP4, JIPI13, MP3, | Koutpouasnas (1. TecroBele 3ananus
MP4, MP5, IIPI, pabota 2. PacueTHble 3ama4n
JIeKTPOAMHAMUKA .
Pazien 4 P2, I11P4, IIPS, 3. Ou3nvecKuil TUKTaHT
Konedanus u | 1P 6, IIP7, IIPS,
BOIHDI IIP10, I1P11
Ned Paznen 5 JIP4, MP3, IIP1, | KourpoabHas (1. 3amaum c mocTpoeHUEM
IIP2, ITP4, IIP8 padora yepTexa
Onruka 2. Pacuernsbie 3amauun
Ne5 Pasnen 6 JIP4, MPY, IIP2, | KourpoabHnas (L. Tect
9JIeMeHThI ITP4, ITP6, ITP11 pabora
KBaHTOBOM
(puszuku
Ne6 Homyck Moprdoano | 1. [IpakTuyeckue padoTsl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3. Tector
4. KoHTpoJsbHbIE pabOThI
IpomeikyTo| DK3aMeH Ix3amenanuo | 1 Teopernueckue
qyHas HHBIE BOIPOCHI TIO CO/ICPIKAHUIO
aTrecTamus OMJIeTHI Kypca
2. TunoBble 3agaHus
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JUCT PETUCTPAIIUU U3SMEHEHU U JONTOJTHEHUAM

Ne | Pazpen paboueii Kpatkoe comepikaHue U3MEHCHHS/ TOTTOTHCHHS JHara, IToamnuce
n/n MpOTPaMMBbI Ne mpoTokona |mpencenatens
3acenanus [11IK TIK
Pabouass mporpamma  y4ueOHOW — mucnuumHBL  «Du3nKay
aKTyalu3upoBaHa. B pabodyro mporpamMmy BHECCHBI CIEOYIOIIUE
W3MCHECHHS:
1 3.2 B cBmm ¢ oOHOBieHueM maartdopMbel  dnekTpoHHO# | 11.09.2019T.
YuebHo- O6ubmMoTeYHOM cucTeMsbl “3HaHUYM” B TeKCT pasiena 3.2 PabGoueii | IIporokon Ne 1 £k
METOJIMYECKOE U | MPOrpaMMBbl BKJIIOYEHBI OOHOBJICHHBIE PEXHMBI JOCTyNa Ha 7 )
nH(opManMoHHOE | THPOPMAIIMOHHBIE HCTOUYHHKH.
obecrieueHye
peanuzanun
MpOTPaMMBbI
2 YCJIOBUA B cBsi3u ¢ 00HOBJIEHHEM MaTepUabHO-TEXHUYECKOTO 00eCcTIeYeH s 16.09.2020 r.
PEAJIM3ALIMM | n. MarepuanbHo-TeXHUYECKOE OOecrieyenne 4YuTath B HOBOW | ITpoTtokon Ne 1 3
VYEBHOM pelaKLuu: &\
JMCIATUTAHBI Kaouner EcrecTBeHHOHAYYHBIX AMCIHILINH

Y4yeOHast ayAuTOpHs Ul NPOBEACHHS YYEOHBIX, MPAKTUYECKUX U
Ta0OPaTOPHBIX 3aHATHH, JUIS TPYINOBBIX M WHIUBHIYAIbHBIX
KOHCYJbTallM{, I8 TEKYIETO KOHTPOJNS M IPOMEXYTOYHOH
aTTeCTalHu.

Pabouee MecTo mpemonmaBareNsi: IEPCOHAIBHBIA KOMIIBIOTED,
paboune MecTa 0OyJaromuxcs, Jo0cka yaeOHas1, yaeOHast MeOelb
JlaGopaTopust ®Pu3nku

YyeOHas ayquTOpUs IS MPOBEACHUS Y4EOHBIX, NMPAKTHUUCCKUX U
7ma00paTOPHBIX 3aHATHH, JUIS TPYNNOBBIX M HHIUBUAYAIbHBIX
KOHCYJIbTallUil, JUI1 TEKYILEro KOHTPOJsl M IPOMEXYTOYHOH
aTTeCTallHH.

PaGouee MecTo mpemomaBaTens: MEPCOHAIBHBIM KOMIIBIOTED,
MPOEKTOp, paboune MecTa 00yJaroIuXcs, JocKa ydeOHas, yaeOHas
MeOeIb;

KB®, nemoncTpanmonHoe obopynoBaHue mo TeMe "llepeMeHHBIH
TOK", JIEMOHCTpaIMOHHOE obopynoBaHue 1o TeMe
"Onekrpocraruka", MOJAENU  KPUCTAJUIMYECKOHM  PEIEeTKH,
JIEMOHCTpAIMOHHOE 000pyA0BaHue MO TeMe "DIeKTpoMarHeTusm",
Moens "DnekTpodopHas MammHa";

AmniepMeTpsI 1a00paTopHEIE;

Bbapomerp;

BoabsT™meTpsr;

MynbTUMETpBL;

DNEeKTPOMETD;

TpyOKH CTEKIISIHHBIE,;

taruser mabopatopusie noi-01;

Tabimma MeHneieesa;

T'urpomerp ncuxomerprmueckuit BUT-1;

Habops! pe3ucTopoB Juist IPaKTHKYMa;

Ha6ops! naboparopubie «MexaHHuKa;

HaGops! mnabopaTtopHbIe MO IEKTPOITU3Y;

Habops! mabopaTtopasie «OnTuKa;

Mogenu o (¢pusHKe;

Ha6op no snexkTponn3y (1eMOHCTPAIMOHHEIH );

IIpubop a1t IEeMOHCTpAMK 3aBUCUMOCTH COTIPOTHUBIICHHUS MeTala
OT TEMIIEpaTyphI;

[Tpubop g u3yuenust npasuia JleHna;

[Ipubop s W3MepeHHs IJIMHBI CBETOBOH BOJHBI C HabOpOM
J(paKIMOHHBIX PEIIETOK;

[Tpu3ma noBepoyHast MarHUTHas
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YCJIOBUS
PEAJIN3ALIMU
VYEBHOM
JUCLMITIMHBI

B cBsi3u ¢ 00HOBJIEHHEM MaTepUAIbHO-TEXHUYECKOTO 00eCTIeYeHH s
0. MarepranbHO-TeXHHYECKOe OOEeCleyeHHe 4YHTaTh B HOBOW
peIaKiuu:

KaOuner EcrecTBeHHOHAYYHBIX JMCHUIIIUH

MS Windows (nmoamucka Imagine Premium) morosop [1-1227 ot
08.10.2018, cpox gevictBus:11.10.2021

MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6eCCpOUHO

7 Zip cBoboano pacrnpoctpansemoe (https://www.7-zip.org/), cpok
ZefcTBUA: OeCCpOdHO

JlaGopaTopust ®u3nku

MS Windows (nmoamucka Imagine Premium) morosop [1-1227 ot
08.10.2018, cpok neiicteus:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok neiicTBus: 6eccpodHO

7 Zip cBoboaHO pacnpoctpansemoe (https:// www.7-zip.org/), cpok
JIeUcTBHs: OECCPOUHO

16.09.2020 r.
TIpotoxon Ne 1

YCJIOBUS
PEAJIN3ALIMU
YYEBHOM
JIUCLATUIMHBI

B cBsi3u ¢ 3aKIII0YCHHEM KOHTPAKTOB CO CTOPOHHUMHU
3JIEeKTPOHHBIMH OubIHoTeyHsIMU cucteMamMu ObC 3HAHUYM
(Kontpakt Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUYM»,
01.09.2020 . mo 31.08.2021 r.) . UTapopManmonHOE 0OecTiedecHne
0o0y4YeHHs YHTATh B HOBOH pelaKIny:

OcHOBHbIE MCTOYHMKH:

1. KopertaukoBa, E. C. ®muka [ CIIO] [DnexkTpoHHEIH pecypce]
: yuebnoe mocodue. U.1 / E. C. Koprithukosa, JI.A. Onep, JI. A.
Huxonopoga ; MI'TY. - Maruuroropck : MI'TY, 2016. - 1
3nekTpoH. onT. auck (CD-ROM). — Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S120.p
df&show=dcatalogues/5/8843/S120.pdf&view=true. —
MakpooOBbeKT.

2. Koperraukosa, E. C. ®usnka [ DneKTpoHHBIH pecypce] : yaeOHoe
nocobue [ CIIO]. U.2 / E. C. KopeitHukosa, JI. A. Onep, JI. A.
Hukonoposa ; MI'TVY. - Marautoropek : MI'TY, 2016. - 1
anekTpoH. ont. quck (CD-ROM). — Pexxum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S118.p
df&show=dcatalogues/5/8824/S118.pdf&view=true. —
MaxkpooOBeKT.

3. ®usuka. Teopus u mpakTuka [DIEKTPOHHBIH pecypc]: YueOHoe
noco6wue / ITox pexn. npod. C.O. Kpamapora. - 2-¢ u3., I0I. U
nepepab. - Mocksa: 1 PUOP, HUL] MH®PA-M, 2016. - 380 c. -
Pexum nocryna:

http://znanium.com/bookread2.php?book=522108 -. 3arn. ¢
skpana. - ISBN 978-5-369-01522-

JonoaHuTebHbIEe HCTOYHHKH:

1. ®msuka [InekTpoHHbIH pecype]: yueOHuk / A.A. [TuHCK™MIA,
I'.1O. I'pakoBckuit; mox oom. pen. FO.U. [uka, H.C. [TypsimeBoii. -
4-e u3x., uctp. - Mocka: DOPYM: UHDOPA-M, 2017. - 560 c.
1. — (Cpennee npodeccruonansHOe 00pazoBanue). Pexum
jgocryma: https://new.znanium.com/read?id=90067 - 3aru. ¢
skpana. — ISBN 978-5-91134-902-8

2. lemunuenko, B. 1. dusnka [DnexTpoHHbIN pecypc]: yueOHHK /
B. U. lemuguenko, U. B. JleMmumgueHko. — 6-¢ u3a., nepepad. u J01l.
— Mocksa: UTHOPA-M, 2018. — 581 c. — Pexxum nocryma:
https://new.znanium.com/read?id=300518 - 3ar. ¢ 3kpaHa.

3. ®uzuka. OCHOBBI JIEKTPOJIUHAMUKU. DIEKTPOMArHUTHbIE
KOJICOAHUS ¥ BOJIHBI [ DIIEKTPOHHBIN pecypc|: yaeOHoe nocodue /
Kysnrenos C.U., - 4-e u3x., ucmp. u noi. - Mocksa: By3oBckwuii
yueonuk, HUI] UHOPA-M, 2015. - 231 c. - Pexxum mocryma:
https://new.znanium.com/read?id=215043 -. 3aru. ¢ skpana. - ISBN
978-5-9558-0332-6

4. Kypc nexnuii mo pusuke. Inexrpoctaruka. [I0CTOSHHBIN TOK.
OnextpomaraetusM. Konebanns u BOIHBI [ DIEKTPOHHBIH pecypc]:
yueoHoe nmocobue / Kyznemnos C.U., Cemkuna JI.U., Poro3un K.. -
Tomck: m3a-Bo Tomckoro monutex. yauBepcuteTa, 2016. - 290 c. -
Pexxum moctymna: https://new.znanium.com/read?id=218874 - 3aru.
c 9kpana. - ISBN 978-5-4387-0562-8

16.09.2020 r.
IIpoTtokon Ne 1
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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
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