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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 nporpamma cocTtasiieHa JUIst 09HOM (HOPMBI O0yUCHHS.

1.2 MecTo AMCHUIJIMHBI B CTPYKType MPOrpamMMbl MOATOTOBKH CIEINMAJHCTOB CPEIHEro
3BeHa

VYuebnas gucuuimHa «®Pu3nKa» OTHOCHUTCS K 00IIeoOpa3oBaTelbHOMY IHKIY IPOTPaMMbI
HOATOTOBKH CIEIHAINCTOB CPEIHEro 3BEHAa M OTHOCHTCS K mpeamerHoir obmactu ®I'OC cpennero
ob1ero oopazoBanus «ECTECTBEHHBIE HAYKIY.

YpoBeHb ocBoeHHS yueOHOM AucUUIUIHHBL B cooTBeTcTBHH ¢ PI'OC cpennero obiiero oopa3oBaHus

yr1yOJIeHHBIH (TPOMUITBHBIN).

PaGouast mporpamma y4eOHOW TUCHMIUIMHBI DH3MKA HMEET MEXKIIPEIMETHYIO CBS3b
0011e00pa30BaTeIbHBIMU YYCOHBIMU AUCIMIUIMHAME bruoxumusi, ActpoHomusi, MaTemMaTHKa.

3HaHUS U YMEHHUS, MOJyYCHHBIC O0OYUYAIONIMMUCS MPH OCBOCHUHU 00I1e00pa30BaTEIbHON YUeOHOMH
IMCUUIUIHHBL «Du3nKkay, yriayOssiFoTCs W PacHIMPSIFOTCSA B MPOIEcCe MU3YYCHUS y4eOHBIX JUCIUIUINH
POrpaMMBbl HOJrOTOBKH CIIEIHATHCTOB CpeIHero 3BeHa €CTECTBEHHOHAYYHOT'O u
o0mIenpoheCCHOHATHHOTO ITUKIIOB.

1.3 [lnanupyemble pe3yJbTAaThl 0CBOCHHS AUCHUIINHBI:
OcBoeHue coaepxaHusi yuyeOHOW jucuuIuiMHbL  «®Dusuka» olecneuuBaeT  JIOCTH)KEHUE
00yJaroIuMHUCs CIEIYIOIUX Pe3y1bTaToB:

JIM4YHOCTHBIE PE3YJIbLTATHI

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
JIP4 | HayKu U OOILECTBEHHOM MPaKTUKH, OCHOBAHHOI'O HA JMAJIOre KYJIbTYp, a TaKKe Pa3InYHBIX
(opM 001I1ECTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJUKYJIbTYPHOM MHUPE;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM WYHCIE CamMoO0pa3oBaHUIO, Ha
JIP9 | mpoTsSKEHUH BCEW YXKU3HU; CO3HATENbHOE OTHOIICHHE K HEMpPEpHIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCTICTIIHON PO eCCHOHATLHON U OOIIECTBEHHOM JESTEIHHOCTH,

OCO3HaHHBII BbIOOp Oyaymiel mpodeccur M BO3MOXKHOCTEH peanu3anuu COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)CCCI/IOHaJ'II)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXHOCTHU
y4acTusi B PEIICHWU IJMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0Jem;

JIP13

MeTaHpeZ[MeTHI)Ie PE€3YyJAbTAThI

YMCHHUE CaMOCTOATCIBHO OIPCACIIATL LOCJIU JACATCIBHOCTH W COCTABJIATH  IIJIAHBI
ACATCIIBHOCTH,; CaMOCTOATCIIBHO OCYHICCTBJIATHL, KOHTPOJHUPOBATHL U KOPPCKTUPOBATH
MP1 ACATCIIBHOCTE, HCIIOJIB30BATh BCE BO3MOXHLIC PECYPCHI I AOCTHXKCHUSA ITOCTABJICHHBIX
neiaen u pcajim3anvu MJIaHOB ACATCIbHOCTH, BLI6I/IpaTL YCIICHIHBIC CTPATCIUU B PA3JIMYHBIX
CUTyalusIX;

BJIQJICHAE HaBBIKAMH  [O3HABATENBbHON, Yy4eOHO-MCCIENOBATEIbCKOW W MPOEKTHOU
NeSATeTbHOCTH, HaBBIKAMH pa3pelIieHuss MpoOJieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIIbHOMY TIOMCKY METOJOB pELICHUS MPAKTUYECKUX 3a/1ad, [PUMEHEHUIO
pa3IMYHBIX METO/IOB MO3HAHMUS;

MP3

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSITENIbHOW HMH(OPMALMOHHO-TI03HABATEIbHON
MP4 | nesTenbHOCTH, BIIaZIeHHME HaBBIKAMHU IOJIy4E€HHsS HEOOXOAMMON MHGpOpMaluu U3 cioBapeit

pPa3HbBIX THUIIOB, YMCHHC OpPUCHTUPOBATHCA B PA3JIMYHBIX HWCTOYHUKAX I/IH(bOpMaI_[I/II/I,
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KPUTHYECKH OLICHUBATh M WHTEPIPETHPOBATH MH(OPMAILMIO, TOTYyYaEeMYI0 U3 Pa3IUYHBIX
MCTOYHHUKOB;

YMEHHE HCIOIB30BaTh CPEACTBA WH(DOPMANMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B penieHnH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C

MP3 coOnrofcHreM  TpPeOOBaHW  JPrOHOMHUKH,  TEXHUKH 0C€30IMaCHOCTH,  T'UT'MCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMH MMO3HABATEIHHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U

MP9 | MBICIUTENIBHBIX IPOLECCOB, MX PE3YyJbTATOB M OCHOBAHUM, TPAHMIl CBOErO 3HAHMUS U

HC3HAHW, HOBBIX ITO3HABATCIBHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OpPMUPOBAHHOCTh TPEICTABICHUA O PO W MecTe (M3WKH B COBPEMEHHOW HAay4HOU
KapTHHE MMpa; MOHUMaHue (PU3MYECKON CYIHOCTU HalmonaeMbIXx Bo BeeneHHO sBneHwMid;
NOHMMaHue poiu (HU3UKU B (HOPMUPOBAHMM KPYro3opa M (yHKIHOHAIHHONH TPaMOTHOCTH
YeJIOBEKa ISl PELIeHUs] IPAaKTUYECKUX 3a/1ay;

I1P2

BJIQJICHUE OCHOBOIIOJIATAIONINME (DU3HMUECKUMU MOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPHSIMH; YBEPEHHOE NOJIb30BaHNe GU3NYECKON TEPMUHOJIOTUEN 1 CHMBOJIMKOMM;

I1P3

BJIQJICHUEC OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHMSI, HCIOJIB3YEeMBbIMA B (U3HKE:
HaOO/IeHUE, OIMCAaHUE, H3MEPEeHHEe, HKCIEPHUMEHT; yMEHHs o0pabaThiBaTh pe3yibTaThbl
U3MEpEHUI, OOHApYKHUBATh 3aBUCUMOCTh MEXKIY (PH3NUCCKUMHU BEIHMYWHAMH, OOBSICHATH
IIOJIyYEHHBIE PE3YJIbTAThI U IE€JIATh BHIBOJBI;

I1P4

c(OPMHPOBAHHOCTb YMEHUS peliaTh PU3MUECKUE 3a/1a4H;

I1P5

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJYYCHHBIC 3HAHUS 11 OOBSICHEHUS YCIOBHI
npoTeKkaHus (GU3NYECKUX SBICHUN B MPUPOAC W AN MPUHATUS MPAKTUUECKUX PEIICHUN B
IMOBCEAHEBHOM KU3HU;

I1P6

c(hOpMUPOBAHHOCTh COOCTBEHHOI IMO3UIMU 0 OTHOUICHHIO K (hu3nueckod uHpopmammu,
MOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB;

I1P7

c(OPMHPOBAHHOCTh CHCTEMBbl 3HAHMH 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, MPEICTaBICHUNA O NeHCTBUM BO BceneHHON (hM3MYECKHX 3aKOHOB, OTKPBITHIX B
3EMHBIX YCIIOBHSX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUSI HCCIENOBaThb M aHAJIU3UPOBATH Pa3HOOOpa3Hble (U3NYECKUE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBSACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB € TIe0(U3MUEeCKUMHU
SBJICHUSIMU;

I1P9

BJIQJICHNE YMEHUSMHU BBIIBUraThb TMIIOTE3bl HAa OCHOBE 3HAHUS OCHOBOIIOJIAraroIINX
(Gu3NYeCKUX 3aKOHOMEPHOCTEW M 3aKOHOB, NIPOBEPSITh UX IKCHEPUMEHTAIbHBIMU
cpeacTBaMu, GopMyIupys 1eJb UCCIEeIOBAHNUS;

I1P10

BJIaACHUC MCTOJaMH CaMOCTOATCIbHOIO IIJIAHUPOBAHUA W IPOBCIACHUSA (1)I/ISI/I‘~IGCKI/IX
OKCIICPUMCHTOB, OIMCAaHHWA MW aHallnu3a HOJ'Iy‘ICHHOfI I/I3MepI/ITeJ'IBHOI7I I/IH(I)OpMaLII/II/I,
OonpeaAcICHNA JOCTOBECPHOCTHU MMOJTYYCHHOI'O pE3yJIbTara,

I1P11

c(hOpMUPOBAHHOCTh YMEHUU MPOTHO3UPOBATH, AHATM3UPOBATH U OIEHUBATH MOCIEACTBUS
OBITOBOM W TIPOM3BOJICTBEHHOW [IEATETHHOCTH YENOBEKA, CBSI3aHHOW C (U3HUYECKUMU
pOIeCCaMH, C TO3UINI IKOJOTHIECKON OE30MaCHOCTH.




2 CTPYKTYPA M COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TeMaTu4ecKuii JIaH

YueOHast Harpy3ka
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JIP4, JIP13 MP3,
Brenenue 2 2 TP
JP4, MP 3,
Paznen 1 Mexanuka 9 MP4, ITP1, ITP2,
36 13 10 4 1IP3, I1P4, ITP9
Tema 1.1 Kunematuka 13 3 4 4 2 JI%Z;( MP4, 1P,
Tewma 1.2 3akoHBI MEXaHUKHU JIP4,MP3,IIP2,
HproTona 9 3 4 2 11P4,1TP9
Tema 1.3 3aKoHBI COXpaHEHUS B 14 JIP4, MP3,MP9Y,
MEXaHHKE 3 5 4 2 | IPI-IIP4
JIP4, JIP9, MP3,
Paznen 2 MP4, MP9,
OcCHOBBI MOJIEKYJISIPHOI (PU3UKHU H 37 1 11 6 9 np2, 11pP3, 11P4,
TePMOJAMHAMHUKH 11P7, I1PS, IIPY,
1IP10, ITIP11
Tema 2.1 OCHOBBI MOJEKYJSIPHO- JIP9,MP3, MP4,
KMHETUYECKOW Teopuu. MneanbHbIi 15 4 4 4 3 11pP2, 1177‘; fg 11P4,
ras
o < JIPY, MP3, IIP3
2.2 ) , [1P3,
CBoiicTBa mMapoB, KHUAKOCTEH U 13 3 1P7 11P8. 1IPY
TBEPABIX TEI 4 6 P10
JIP4, MP3, MP9Y,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 9 4 3 2 IIP2, ITP3, I1P4.
1IP1]
JIP13, MP3,
Paznen 3 MP4, MP5,
¢} 80 30 26 10 | 14 | TP TIPG
JIEKTPOAUHAMUKA 11P7, TIPS,
1IP11
JIP13, MP4,
Tema 3.1 DitekTpuyeckoe mose 13 7 4 2 MPS5, [1P4, IIP6,
1IP7
JIP13, MP3,
Tema 3.2 3aKOHBI TIOCTOSIHHOT'O TOKA 30 8 6 6 10 | MmP4, 114, ITP5,
IIP8
o JIP13, MP3
Tema 3.3 DOnekrpuuecku ’ ’

P N B T 5 6 4 | MP4, IIP4, IIPS,
pa3IUYHBIX cpeaax 11P1]
Tewma 3.4 MaruutHoe nose 11 5 6 ﬂPl];I;ZM’
Tema 3.5 DJEeKTpOMarHuTHast 11 4 9 JIPI3, MPI,
MY KISt 5 [1P4, IIP11, ITP6




Pasnen 4 JIP4, JIP13,
9 MP3, MP4,
KoJie0anus 1 BOJIHBI 29 8 8 4 11P1, 11P2, I1P4,
IIP10
Tema 4.1 Mexanudeckue KoiaeOaHus JIP13, MP3,
U BOJIHEI 10 4 2 2 2 1IP1, 1IP2, I11P4
Tema 4.2 DnekTpoMarHuTHbIE jj\]/[if’ %ﬁ?
KOJ1€0aHU U BOJIHBI 19 5 6 6 2 11P2, ﬁP4, P 10
JIP4, MP3,
(P;aslle.ﬂ 5 22 8 4 2 8 IIP1, I1P2, ITP4,
NTHKA TIPS
Tema 5.1 Ilpupona cera. BosiHOBbIE JIP4, MP3, IIP1,
CBOIICTBa CBETa 22 8 4 2 8 1IP2, ITP4, 11P§
JIP4, MP9, ITP2,
11P4, ITP6,
Pa3znen 6 18 8 7 3 P11
DJIeMeHTbl KBAHTOBOMH (GU3NKHN
JIP4, MP9, IIP2,
Tema 6.1 KBanToBast onTuka 10 4 4 2 IIP4, IIP6, IIP11
Tema 6.2 dusuka aToMa ¥ aTOMHOTO JIP4, MP9, I1P6,
siipa 8 4 3 1 1IP11
JIP4, MP9, IIP1
P ) ) )
333)1&11 7 . ) 2 2 IIPS, I1P7,
Bo.ronus Beeaennoi 1IP11
Tema 7.1 Ctpoenue u pa3Butue 2 5 JIP4, MPY, IIP1,
Bcenenuoii IIPS8, IIP7, [IP11
Bcero 226 75 73 39 39

2.2 Copep:xanue y4eOHOMH TUCHUILINHBI
BBEJIEHUE
BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p cofepkaHusi y4eOHOW NUCIUIUIMHBI U 3HAKOMCTBO
00ydJaronmxcsi ¢ OCHOBHBIMH YCIOBUSIMH W TPEOOBAHHSMHU K OCBOCHHIO mporpammbl. duszmka —
(dbyHIamMeHTanbHas HayKa O IPUPOJIE.

EcrecTBeHHOHAy4YHBIA METOJI MO3HAHUS, €ro BO3MOXHOCTM W TPAHUIBI MTPUMEHUMOCTH.
DKCOEepUMEHT U TEOpus B TIpoIlecce IMO3HAHHUS MPHUPOIbl. MojaenupoBaHue (U3NUSCKUX
SIBIIEHUM M TIpoleccoB. Poiib AKCnepUMEHTa W TEOPUM B TIPOLECCE MO3HAHUS MPUPOIBL.
®dusnueckas BeanunHa. [lorpemHocTn u3MepeHuil GU3NYECKUX BEIMYMH. DU3NYECKUE 3aKOHBI.
I'panunel npumennmocTy ¢pusndeckux 3akoHoB. [loHsTHe 0 pusMUeckoil kKapTuHe MUpa. 3HaUEHHE
¢dbuzuku nipu ocBoeHuu npodeccuii CI1O u cnenuansHocTei CIT1O.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHHus MOCTAaHOBKU ILeJed NeSITeNbHOCTH, IJIAHWPOBAHUS COOCTBEHHOW JESATEIbHOCTH A
JIOCTU)KEHUS TIOCTaBJIIEHHBIX LN, MPEeIBUACHUS BO3MOXHBIX PE3yJbTAaTOB ATUX JIE€HCTBU,
OpraHu3ally CAMOKOHTPOJIS U OLIEHKH MOJIyUYEHHBIX PE3yJIbTaTOB.

Pa3ButHe cnocOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBONO
TOYKY 3pEHHUs, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHHUS COOECEIHUKOB, IpPU3HABAsl IPABO
JIPYTOr0 4€JIOBEKA HAa UHOE MHEHHUE.

[IpousBenenne n3MepeHus PU3NUECKUX BEIMUMH U OLIEHKA IPaHULIbI TOIPEIIHOCTEH N3MEPEHHUIA.
[IpencraBneHue TpaHUIBI TOTPEITHOCTEH HM3MEPEHUN NpPU TOCTPOCHUHM TpaduKOB. YMEHHE
BBICKA3bIBATh TMIIOTE3BI JIJIs1 0OBSICHEHUS HAOIOAaeMBbIX SIBIICHUH. Y MEHUE npeajaraTb MOJeNIN
SBJICHUM. YKa3aHHe TpaHUl] NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. I3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUupa. IIpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTMU Hpous3BojacTBa. Vcnonb3zoBanue HTepHeTa s
roucka uHGopmanuu




Paznea 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienne. Ilyte. CkopocTb. PaBHOMEpHOE NpsSIMOIMHENHOE
JIBUXKEeHUE. Yckopenue. PaBHomepeMeHHOe TmpsMoOIMHENHHOE ABMxkeHue. (CBOOOAHOE mMajCHHUE.
JIBr>keHue Tena, OpOIISHHOIO MO/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBHM)KEHHE MO OKPY>XHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHue MEXaHUYECKOIO ABHMIKCHUS Tejla YPAaBHECHHUSIMH 3aBUCHUMOCTH KOOpAHMHAT H
MIPOEKLIUEH CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MEXaHMUECKOTO JABMKEHHUS Tejla TpaukamMu
3aBUCUMOCTH KOOPAMHAT M MPOEKLIHEN CKOpOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTH U YCKOPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NMPOWIEHHOTO IIyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHMUSIM 3aBUCHUMOCTH KOOPAMHAT U MPOEKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO AHAJIM3a PAaBHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUM.
YKa3zaHue HCHONB30BaHUS IOCTYIATEJIBHOIO M BpPAaLlaTEIbHOIO JBWXKEHUHW B TEXHUKE.
[Ipuobperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IUMYHBIX COLHUAIBHBIX PpOJEH.
Pa3paboTka BO3MOXKHOH CHCTEMBl JEHUCTBUA M KOHCTPYKIHU IS 3KCIEPUMEHTAIBHOTO
ONpeNEeICHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonbl Mexanuku HeroToHa

[lepBoiii 3akon Herorona. Cuma. Macca. Ummnynec. Btopoit 3akoH Herorona. OcHOBHOM
3aKOH KJlacCU4Yeckor muHamMuKku. Tperuit 3akoH HproToHa. 3akOH BCEMHUPHOIO TITOTEHUS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOsl m3Mepenuss maccbl Teia. Cuiibl B
MEXaHUKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpumeHeHue 3akoHa COXpaHEHHUSI MEXaHWYECKOW DSHEPruU IMpU pacyeTax pe3ybTaToOB
B3aMMOJICHCTBHI TEJI TPAaBUTAIMOHHBIMHU CUJIAMHU U CHIIAMH YIIPYTOCTH.

Tema 1.3 3akoHBI cOXpaHeHHsI B MeXaHHUKeE

3akoH coxpaHEHMs uMmIyibca. PeaktuBHoe jBuxkeHue. Pabora cunbl.  Pabora
MOTCHIIMANIBHBIX CHJI. MomHocTh. DHeprus. Kunerunueckas: sHeprus. [loTeHumanbHass >HEPTHS.
3aKOH COXpaHEHHsI MEXaHHUECKO# sHepruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IpumeneHue 3aKk0HA COXpaHEHUSI UMITYJIbCA ISl BBIYHUCICHUS U3MEHEHUM CKOPOCTEMN TEJl NMPU UX
B3auMoJAeHCTBUAX. I3mepeHne pabOThl CHUJI U HM3MEHEHHE KHHETHYECKON »HHEpruu Tena.
Brruncienue paboThl CHII 1 U3BMEHEHUSI KHHETHYECKOW SHEPTUH Teja. Beruucienne moTeHuaIbHou
SHEPTMM Tl B TIpPaBUTAllMOHHOM moje. OmnpeneneHue NOTEHIMAIbHOW SHEPIHMH  YIPYTo
neOpMUPOBAHHOTO Tela 10 M3BECTHOM JAepopMalud M KECTKOCTH Tela. YKa3zaHWe TpPaHUIl
NPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMH, MPU H3YyUYEHUU KOTOPBIX
HCIOJIB3YIOTCSI 3aKOHbI COXPAHEHMUS.
Pazzien 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOAUHAMUKHU

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopun. UneanbHbIN ra3

OCHOBHBIE NTOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. Pazmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe gBmkenue. Juddysus. Cunbl U 3HEPruss MeXKMOJIEKYJISIPHOIO
B3auMonencTBus. CTpoeHHE Tra3000pa3HbIX, >KHAKUX U TBEpAbIX Tell. CKOPOCTH JBUKEHUS
MOJIEKYJT U uX uamepenue. Uaeanwvusiil ra3. JlaBienue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOM Teopuu Ta3oB. TemmepaTypa u u3MepeHue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJIb TeMneparypsl. TepmMoauHaMH4YecKas IIKajga TEMIEpaTypbl. YpPaBHEHHE COCTOSHUSA
HJICaJbHOrO raza. MosspHas ra3oBasi IIOCTOSIHHAas.

Buabl yueOHoii 1eATeIbHOCTH



BrinonHeHne SKCIEPUMEHTOB, CIyXalluX MJis OOOCHOBAHUS MOJEKYJISPHO-KHHETHYECKOMH
teopun (MKT). Pemenune 3agad ¢ DPUMEHEHHMEM OCHOBHOI'O YPAaBHEHUS MOJIEKYJISPHO-
KHHETHUYECKOM Teopuu ra3zoB. OnpeaeneHre napameTpoB BeIIeCTBa B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBaHUU YPAaBHEHUSI COCTOSIHHUSI HJeajbHOTrO rasa. OrmnpejaereHue MapaMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSIHUU M ITPOUCXOISIIINX TporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaoanue 3asucumoctu p (T), V (T), p (V). [lpeacrasnenue B Bue
rpauKoB H30XOPHOI0, H300apPHOTO U U30TEPMUUECKOTO MPOLIECCOB.

Bbrunciienne cpenHe KHUHETUYECKOW SHEPrUuM TEIUIOBOTO JABMIKEHHUS MOJIEKYJ MO H3BECTHOM
TeMmreparype BeliecTBa.Bricka3piBaHHe THUIIOTE3 I OOBSCHEHUS HaOMIOAaeMbIX SIBICHMUI.
Yka3zaHue rpaHul MPUMEHUMOCTH MOJEIH «UJI€aJIbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CpoiicTBa nNapoB, ;KUAKOCTEH M TBEPABIX TeJl

CgoiictBa mapoB. Mcnapenue u koHaeHcaius. HacwlmeHHbIN 1ap U ero cBoicTBa. AOCOIIOTHAS U
OTHOCHUTEINbHAS BIAXKHOCTh Bo3ayxa. Touka pocbkl. Kunenue. 3aBUCMMOCTh TeMIEpaTypbl KUIEHHUS OT
nasieHus. [leperpeTsiil nap v ero UCMOJIb30BAHUE B TEXHHUKE.

CBoiicTBa XKMIKOCTEH. XapaKTepUCTHUKA >KUJIKOTO COCTOSHUA BeulecTBa. [[oBepXHOCTHBINA cioi
KUIKOCTU. ODHEPrus MNOBEPXHOCTHOTO cJosl. SIBJIEHUS HAa TpPaHUIE KUAKOCTH C TBEPABIM TEJIOM.
Kanunnsipueie siBneHus.

CBoiicTBa TBepAbIX Tell. XapaKTEPUCTHKAa TBEPIOIO COCTOSHUSA BEUIECTBA. YINPYTrHe CBOMCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHnuueckue cBOMCTBa TBEpPAbIX Tel. TemIoBoe paclIMpeHne TBEPAbIX TNl
u xuakoctel. [lnaBnenne u kpucrammzauus.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenue BraXHOCTH Bo3Ayxa. Pacuer KomMuecTBa TEIUIOThI, HEOOXOIMMOTO A
OCYLIECTBJIICHUs IIpolecca Mepexoja BElIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUSA B JIpyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEJIOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpumMepon
KanWJUISIPHBIX SIBIGHUHA B OBITY, IpHUPOJE, TeXHUKE. MccienoBanne MeXaHM4eCKUX CBOHCTB TBEPABIX
ten. Ilpumenenne ¢u3MUeCKUX MOHATHH M 3aKOHOB B y4eOHOM Martepuasie mpodecCHOHATBLHOTO
xapakrepa. Mcnons3oBanne MHTEpHETa misi TIoMcKa MH(MOpMAMKU O pa3padOTKax W MPUMEHEHHSIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHUAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OCHOBHbBIE MOHSTUS U ONpeAcsieHUs. BHyTpeHHssI SHEPrusi CUCTeMbl. BHYTpeHHsIsI sHEprus
unaeanpHoro rasza. Pabora u Ttemiora kak (opMbl mepegaun dHEpruu. TernaoeMKoCTh. Y AenbHas
TEIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Hauanmo TepMoIMHAMUKU. AauadaTHBIN
nporecc. Ilpunmun aeictBus terioBod mamuubl. KIIJ[ TerioBoro asuraresns. Bropoe Hauano
TEPMOJMHAMHUKHU. TepMoauHAMUUYeCcKasl IIKaJIa TemIlieparyp. XOJOAWIbHbIE MaIlWHBL. TerioBbie
npurarenu. OxpaHa MpUpPO/IbI.

Buabl yueOHoii 1eATEIbHOCTH

M3mepeHre KoiaudecTBa TEIUIOTHI B MpOIECCax Teruionepenayu. PacyeT konmuecTBa TETUIOTHI,
HEOOXOAMMOTO JUIsl OCYIIECTBIICHHSI 3aJaHHOTO IpoLiecca ¢ Teruionepeaadeii. Pacuyer n3meHeHus
BHYTPEHHEHW SHEPruM TeJ, padOThl M IMEpPEJaHHOTO KOJIMYECTBA TEIUIOTHI C HUCIOJb30BaHHEM
IIEPBOT'0 3aKOHA TEPMOIMHAMHUKH.

Pacuer paGoThl, cOBepILIEHHOH ra3oM, no rpaduky 3aBucumoctu p (V).

Boruuciienne paboThl Ta3a, COBEPIICHHON MpPU U3MEHEHHH COCTOSIHHS M0 3aMKHYTOMY IIHKITY.
Boraucnienne KIIJI mpu coBepmieHnn ra3oM paboThl B IpoIeccax H3MEHEHHs COCTOSHHUS 10
3aMKHyTOMY LUKIy. OOBSCHEHHWE NPHUHIUIIOB JCWCTBUS TEIUIOBBIX MallvH. JleMOHCTparus poiu
(PM3HKY B CO3JaHUH U COBEPILICHCTBOBAHUH TCTUIOBBIX JIBUTATEIICH.

Paznea 3 QJIEKTPOAUMHAMHUKA
Tema 3.1 DnekTpuueckoe moJe

DJIeKTpUUECKUE 3apsibl. 3aKOH COXpaHeHus 3apsana. 3akoH KylsoHa. DnekTpudeckoe
nojie. HampsbxkeHHOCTHh anekTpudeckoro mons. [lpuHimmn cyneprno3unmu mosieil. PaGora cun
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aJIeKTpocTaTuyeckoro  mojisg. IloreHnuman. Pa3HOCT  MOTEHIMAIOB.  ODKBUIOTEHIIMAJIBHBIE
MoBepXHOCTH. CBSI3b MEXKIY HANPSHKEHHOCTHIO U PA3HOCTHIO TMOTEHIIMAJIOB SJIEKTPUUYECKOTrO TOJIS.
JAvdnekTpuku B ajekTpudeckoM  none. l[lomspuzanust  audniexkTpukoB.  [IpoBoaHUKM B
anekTpudeckom tione. Kounmencatopel. CoenuHEHWE KOHACHCATOPOB B Oarapero. DHEprus
3apsSHKEHHOTO KOHAEHCATOpa. DHEPIHUsl JIEKTPUUECKOTO TOJIS.

Buabl yueOHoii 1eATEIbHOCTH

Brrunciaenue cun B3aI/IMOIIeI‘/JICTBI/ISI TOYCYHBIX JJICKTPUUICCKUX 3aPAO0B.

Brrancnenmne HAIIPpSAXKECHHOCTH  JJICKTPHUYCCKOT'O IIOJI OJHOIO M HECKOJIBKUX TOYCYHBIX
QJICKTPUYCCKUX 3apsJ0B. Brrauciaenue IIOTCHIHMAJA JJICKTPUYICCKOI'O IIOJA OJHOI'O U HECKOJIbKUX
TOYCYHBIX JJICKTPUYICCKUX 3apsAd0B. I/I3M€peHI/IC Pa3HOCTH MMOTCHIINAIOB.

I/I3MepeHI/IC OHEPIuM SJICKTPHUYCCKOI'O IIOJIA 3aps’>KCHHOI'0 KOHJCHCcCaTopa. Brraucnenue OHEPruu
QJICKTPHUYCCKOI'O IIOJIA 3aps’KCHHOI'0 KOHACHCATOpPA. Pa3pa60TKa jaHa M BO3MOKHOM CXEMBEI
,Z[CﬁCTBPIﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA OJICKTPOEMKOCTH KOHACHCATOpa u
I[PIZ-)JIGKTpH‘-IGCKOﬁ MNpOHHUIIaCMOCTHU BCIICCTBA. HpOBe,HeHI/IC CPaBHUTCIILHOI'O aHalin3a
T'PaBUTAIUOHHOTO U QJICKTPOCTATHUYICCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOAHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIEC IS BOSHUKHOBEHHSI U TIOJIJIEP>KAHUS DJIEKTpUYECcKoro toka. Cuma
TOKa U IJIOTHOCTH TOKa. 3akoH Oma mis yyactka nenu 60e3 3/]C. 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTHUBIIEHUS] OT MaTepuana, JIUHbl W IUIOMIAAM I[IONEPEYHOro CEYEHUsl MPOBOJHHKA.
3aBHUCHUMOCTH AIIEKTPUYECKOT O CONPOTUBIICHUS MPOBOJIHUKOB oT TEMIIEpaTyphbl.
DNEeKTpOABMKYIasi Cuja HCTOYHHMKA ToOKa. 3akoH Owma mis nonHoil uenu. CoenuHeHue
NMpoBOAHUKOB. COENMHEHNE MCTOYHUKOB JJIEKTPUUECKON SHepruu B Oartapero. 3akoH Jlxoyms—
Jlenira. PaboTta 1 MOIIHOCTH 3JIEKTPUYECKOr0 TOKa. TerioBoe IeicTBUE TOKA.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHne MOIHOCTH AnieKTpudeckoro Toka. Mamepenue 3/1C u BHyTpeHHEro CONPOTUBIICHUS
HMCTOYHMKA TOKA.
BeinonHeHne pacyeToB CWIbl TOKAa M HaOpsDKEHUH Ha YydyacTKax »SJIEKTPUYECKUX Ienei.
OObsicCHEHHE Ha IpUMEpEe UIEKTPUUECKOW Ienu ¢ aByMms ucrouHukamu toka (D/1C), B xakom
Clyyae MCTOYHHUK 3JIEKTPUUYECKOW PHEpPruu padboTaeTr B peKHMME I'eHepaTopa, a B KaKOM — B
pexume norpedutens. OmnpeneneHue TeMmmneparypbl HUTH HakaiuBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHA.

Tema 3.3 DiekTpr4yecKuii TOK B pa3JIM4YHbIX cpeAax

[TpoBOAMMOCTE METAIIIIOB, SIBJICHHUE TEPMOAIEKTPOHHON 3MUCCHHU, CBEPXIIPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJIYIIPOBOIHUKOB. [101ynpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoil 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHON XapaKTEepUCTUKU jauona. [IpoBeneHne CpaBHUTEIBHOTO aHaIU3a
IMOJIyIIPOBOJHUKOBBIX JTUOAOB U TPUOIOB.
UcnonszoBanue WHTepHeTa il MOUCKa MHQOpMAUM O TMEPCHEKTUBaX pPa3BUTHUSA
MOJIyIIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MaruutHoe noJie

BekTtop WMHAYKIIMM MAarHWTHOrO moJis. JlecTBHME MarHMTHOrO MOJS HAa MPSIMOJIMHEWHBIN
MPOBOJAHUK C TOKOM. 3akoH Awmmepa. BzammopeiictBue TokoB. MarHuTHbIii noTok. PabGora mo
IIEPEMELIEHNIO TIPOBOJHMKA C TOKOM B MarHUTHOM nosie. JleiicTBME MAarHMTHOrO IIOJs Ha
nBokymuiicss  3apsaa. Cuna  Jlopenua. OmpeneneHue  yAeIbHOrO  3apsaa. Y CKOPUTEIH
3apsKEHHBIX YaCTHII.

Buabl yueOHoI qesTeIbHOCTH

I/I3Mep€HI/IC UHAYKIIMKM MArHvuTHOI'O IIOJIA. Brrunciaenue CHII, I[efICTByIOIL[HX Ha MPOBOJHHK C
TOKOM B MarHuTHOM II0JIC.
Brrauciaenue CHUII, ,Z[CﬁCTByTOH.[HX Ha BJICKTpI/ILICCKI/Iﬁ 3apsina, HBHX(YMHﬁCH B MAarouTHOM II0JIEC.
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Tema 3.5 DiieKTpOMArHUTHASA MHYKLIUSA

DJIeKTpOMarHuTHasi UHAYKLIMSA. BuxpeBoe anekrpuueckoe nosie. CaMOMHIAYKIUSA. DHEPrus

MAarHUTHOI'O IOJIA.
Buabl yueOHoii 1eATEIbHOCTH

HccnenoBanue sBIEHUM 3JIEKTPOMAarHUTHOM MHAYKIWH, CcaMOMHIAYyKUMH. OObsCHEeHUe
NpUHIUNA JACHCTBHUS dnekTponsurarenss. OObsCHEHHME NpPUHLMIA JACHCTBHS T'eHepaTopa
3JIEKTPUUYECKOr0 TOKa M 3JIEKTPOU3MEPUTENbHBIX TPUOOpOB. OOBSICHEHNE IPUHIUIIA 1EHCTBUS
Macc-crnekTporpada, yckopurene 3apsskeHHbIX JacTull. OOBsICHEHHE POJIM MAarHUTHOTO TIOJIS
3eMJIn B )KU3HHU PACTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne npuMepoB NPAKTUYECKOTO IPUMEHEHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIBHOTIO aHAIM3A CBOMCTB 3JIEKTPOCTAaTUYECKOI0, MArHUTHOTO U BUXPEBOT'O
AJEKTPUYECKUX MOJIEH.

Pa3nea 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannueckne KoJIe0AHUA U BOJHBI

KonebarenpHoe naBmkenue. [apmonuyeckue kosiebanusi. CBOOOAHBIE MEXaHUUYECKHUE
kosieOaHusA. JIuHelHble MexaHMuecKue KoseOarenbHble cucTtembl. [IpeBpaleHue sHepruum npu
KoJiebaTeapHOM BMKeHUU. CBOOOAHBIE 3aTyXalOIINe MEXaHUUEeCKe KojeOaHus. BbIHyXAeHHbIE
MEXaHUYECKHE KOoJIeOaHUs.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanne 3aBUCUMOCTH NEepUOJa KoJieOaHWM MaTeMaTHUYECKOro MasiTHUKAa OT €ro JJIMHBI,
Macchl U aMIUTATYbl KOJIeOaHMil.

HccenenoBanne 3aBUCUMOCTH NIEPHOIA KOJIEOAHUH Ipy3a HAa IPYKUHE OT €ro Macchl U )KECTKOCTU
NpYy>XUHBL. BplunciieHne nepuona KkojieOaHMI MaTEMaTHMUYECKOTO MAasTHUKA 110 H3BECTHOMY
3HAYEHHUIO €ro JUIMHBL. BhramciieHne mepuona koiiebaHHil Tpy3a Ha NPYKUHE IO W3BECTHBIM
3HAYEHMSIM €TI0 MAacCChl U JKECTKOCTH NPYKUHBI.

BpipaboTka HaBBIKOB BOCHPHUHHUMAaTh, AaHAJIM3UPOBATh, MepepadaTbiBaTh U MPEIbSBIATH
MHpOpMalMI0O B COOTBETCTBMM C IIOCTaBJIEHHBIMM 3ajayaMu. IlpuBeneHue mnpuMepoB
aBTOKOJIe0aTeNbHBIX MeXaHnueckux cucrem. [Ipoeaenue kiaccudukanuu koaeOaHui.

Tema 4.2 DjieKTPOMATrHUTHBIE KOJIeOAHUS Y BOJIHBI

CBoOoaHbIE BJIEKTpOMarHuTHbele KkojieObanus. [IpeBpaiieHue sHepruum B KojJeOaTEIbHOM
KOHType. 3aTyxaroliue  3JIeKTpOMarHuTHble  KosebaHus. I'eHepaTop  He3aTyxarollMX
3JIEKTPOMAarHUTHBIX KoJjieOaHuil. BbIHyX/eHHbIe 3yeKTpuyeckue konebanus. [lepemMeHHbINH TOK.
I'enepatop mnepemeHHOro Toka. EMKOCTHOE M HHIYKTHUBHOE COIPOTHBIIEHHUS IEPEMEHHOTO
ToKa. 3akoH Oma [ 2JeKTPUYECKOM Lienu IIepeMEHHOro Toka. PaboTra M MOIIHOCTH
nepemMeHHoro Toka. [‘enepatopsl Toka. Tpancpopmatopbl. TOKH BBICOKOM YacCTOTHI.
ITonyuenune, nepenada U pacnpeneseHUE DIECKTPOIHEPIUU.

DJIEKTPOMAarHUTHOE TI0J€ KakK OCOOBIH BHUJ MaTepuu. ODJIEKTPOMATHUTHBIE BOJIHBIL.
Bubpatop I'epria. OTKpbITBIN KosieOaTenbHbIM KOHTYp. M300perenue pamgmo A. C. IlomoBeiM.
[Monsitue o paguocssizu. [IpumMeHeHNEe IEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHO# 1eATeJIbHOCTH

Habmtonenne ocuusiorpaMM TapMOHMYECKHUX KoyieOaHMil cuiibl TOKa B 1enu. M3mepenue
JJIEKTPOEMKOCTH KOHJIeHcaropa. IM3mepeHue HMHAYKTUBHOCTL KaTymku. lMccinenoBanue
SBJICHHSI DJIEKTPUYECKOTO PE30HAHCAa B IociienoBaTenbHOM nenu. IIpoBencHue ananoruu
MEXKIY ¢du3nIeCKUMU BEJIMYUHAMHU, XapaKTEePU3YOILUMU MEXaHUYECKYIO u
3JIEKTPOMAarHUTHYIO KOJieOaTeIbHbIE CUCTEMBI.

Pacuer 3HaueHMM CHIJIBI TOKA W HAIpsDKEHUS Ha DJIEMEHTax LENM IIEPEMEHHOIO TOKa.
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HccnenoBanne mpuHOMIIA ASHCTBHS TpaHchopmartopa. MccienoBanue TpUHIANA JICHCTBUS
reHepaTopa NEPEMEHHOI0 TOKA.

Ocy1ecTBiieHHE paguonepenadu u paguonpuema. MceinenoBanue CBOMCTB 2JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIbIO MOOMIIBHOTO TesedoHa. Pa3BUTHE IEHHOCTHOT'O OTHOIICHUS K U3y4aeMbIM Ha
ypokax (QuU3MKH O00BEKTaM M OCBauMBaeMbIM BHIAM  JesATelbHOCTH. OOBsiCHEHHE
NPUHUMIIAAIBHOIO Pa3IddMs IIPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i105keHne 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 CBOIiCTBA CBeTa

CKOpOCTh pacnpoCTpaHEHUsI CBETA. 3aKOHbl OTPaXECHUs M mpesiomyeHus csera. [lomHoe
orpaxkenue. Jlun3pl. I'ma3 kak onTudeckas cuctemMa. OnNTHYECKUE TPUOOPHI.

HNnTepdepennust cera. KorepeHTHOCTh cBeTOBBIX Jyded. HHTepdepeHIMs B TOHKHX
mieHkax. [lomnocsl paBHol TonmmuHbl. Konbna HerloTona. Mcnonp3oBanue uHTEpPEpeHIMU B
Hayke © TexHuke. Judpakums cpera. Judpakuus Ha 1EId B HapaUIeNbHBIX JTydax.
Hudpakumonnas pemerka. Ilonsatue o rosorpadpuu. Ilonspuszauuss DONEPEYHBIX BOJIH.
[lonapuszauusa csera. JlBoitHoe usydenpenomiieHue. llomsspouabsl. Jlucnepcuss cBera. Buubl
criekTpoB. Cniektpbl ucnyckanus. CHEKTphl MOTJIONIEHUs. YIbTpaduoiaeTtoBoe M HHOpaKpacHOE
u3nyyeHus. PenrrenoBckue nyun. Mx mpupona u cBOMCTBA.

Buab1 yueOHoii 1eATEIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXXEHUSI U NIPEJIOMJICHUS CBETA IIPU PELICHUH 3a/1a4.
Omnpenenenre CHEKTPaIbHbIX TI'PAHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOIO rIja3a. YMEHHUe
CTPOUTH H300pa)k€HUs NPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI JO
n300pakeHust nmpeaMmera. Pacuer ontuueckoi cuiibl JIMH3BL. 3mepeHune (OKyCcHOTro paccTOsHUS
nuH3bl. McnblTaHne Moaeieil MUKPOCKOIIA U TEJIECKOIIA.

Habnionenue siBieHUss MHTEpPEpeHLMH >3JIEKTPOMAarHUTHBIX BoOH. HaOmionenue siBieHus
Iu@pakiuy 3IEeKTPOMarHUTHBIX BOJIH.

HaOnronieHne siBiaeHUs MOISPU3ALMM JIEKTPOMATHUTHBIX BOJH. M3MepeHue IMHBI CBETOBOM
BOJIHBI [0 pe3yjibTaTaM HaOmoJeHus sBileHuss uHTepdepeHuuu. Habmronenue sBieHUs
nudpaknuu ceeta. Habmogenue siBieHMs MOJspU3aliuy U aucrnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXJy JIU(PPAKIMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHue npuMepos
MOSIBJICHUSI B TIPUPOJIE M MCIIOJIB30BAHUS B TEXHUKE SIBIEHUW HMHTepepeHInH, Tudpaxiuu,
MOJIAPU3allMM U JUCIIepcun cBera. [lepeuncnenne MeTol0oB MO3HAHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Pazzea 6 JJIEMEHTBHI KBAHTOBOM ®U3HUKHU

Tema 6.1 KBauroBas ontTuka

KBantoBass rumore3a Ilnanmka. @otonbl. Buemnuit dortosnexkrpuuecknii 3G Pexr.
Buytpennnii porosrpdexr. Tumnsl hpoTo311€ MEHTOB.
Tema 6.2 ®u3zuka atomMa U1 aTOMHOI0 siApa

PazsuTe B3rIA0B Ha CTPOCHHUC BCLHICCTBA. 33KOHOMepHOCTI/I B ATOMHBIX CIICKTpax
BoJiopoza. SAnepnas monens atroma. OnsITel J. Pezepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE T€HEPATOPHI.

EcrecTBeHHas paauoaKkTUBHOCTh. 3aKOH PaJHMOaKTUBHOro pacnana. CriocoObl HaOMOACHUS U
peructpanuu 3apsbkeHHbIX yactull. Dddext BaBunoBa — YepenkoBa. CTpoeHHE aTOMHOIO spa.
JlebexkT Maccel, DSHeprus CBA3M U YCTOMUMBOCTH AaTOMHBIX siiep. SIepHbIE  peakIHH.
HckyccTBeHHass paguoOakTUBHOCTh. [lenenue Tspkenbix —saep. lLlemHas saepHas peakuus.
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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 JIeHCTBHS: O€CCPOYHO

13



Tun n HamMeHOBaHME

OcHaleHHe CnenuaJbHOr0 MoMeIeHus
CIIEINAJBbHOT0 IMTOMCIICHUSA

[Momemenne g camocrosaTensHOH | [lepcoHanbHbie KOMITBIOTEPHI ¢ Taketom MS Office, Berxomom
paloThI 0OyUaroLIMXCs B MIHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO MH(POPMALUOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[Momemienne  mist  xpanenus  u | lllkader, cremmaxku i  XpaHEeHUss  J1TaOOpaTOPHOTO
npoduIakTHIecKoro  00CTYXUBaHUS | 000PYAOBAaHUS, MHCTPYMEHTOB U PACXOTHBIX MATEPHAIIOB.
y4eOHOT0 000pYyTOBaHUS

3.2 YueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o0ecTiedeHne peaju3alii MPOrpaMMbl
OcHoBHas1 IUTepaTypa
1. Kopwiraukona, E. C. ®usuka [ CIIO] [DaexrponHsiid pecypc]: yuednoe nmocodue. U.1 / E. C.
KopsiTHuKOBA, JI.A. Onep, JI. A. Hukonoposa; MI'TY. - MarHHToropCK MI'TY, 2016. - 1 sneKTpoH.
OTIT. JINCK (CD-ROM). Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/S120.pd
f&view=true . — MakpooOBEKT.
2. KopeitHukoBa, E. C. ®usnka [DnekTpoHHbIi pecypc]: yuednoe mocooue [miss CITO]. U.2 / E. C.
KopsiTHukoBa, JI. A. Onep, JI. A. Hukonoposa; MI'TVY. - MaFHI/ITOFOpCK MI'TY, 2016. - 1 anekTpoH.
OIIT. JTUCK (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. Teopust U npakTuka [DneKTpoHHBIN pecypc]: yueOHoe nocodue / Ilox pen. mpod. C.O.
Kpamapoga. - 2-¢ uzn., non. u nepepad. - Mocksa: U1 PUOP, HUL] MTHO®PA-M, 2016. - 380 c. - Pexxum
nocryma: https://new.znanium.com/read?id=264612 -. 3arux. ¢ sxpana. - ISBN 978-5-369-01522-3
JlonoJIHUTeIbHAS JTUTepaTypa
1. ®usuka [DnexkTpoHHbi pecypc]: yueObHuk / A.A. Ilunckuit, I'.}O. I'pakoBckuii; mox odul. pen.
I0.M. uxa, H.C. IlypeieBoil. - 4-e u3z., uctp. - Mocksa: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee npodeccnonansHoe obpasoBanue). Pexxum mocryna: https://new.znanium.com/read?id=90067
- 3aru. ¢ skpana. — ISBN 978-5-91134-902-8
2. Hemunuenko, B. W. ®usuka [DnextponHslii pecypc]: yueOnuk / B. W. Jemuguenko,
. B. Jlemuguenko. — 6-e u3z., mepepad. m mom. — MockBa: UHOPA-M, 2018. — 581 c¢. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3aru. ¢ ’kpaHa.
3. Kysnuenos, C. M. ®usuka: OCHOBBI 3J1€KTPOJUHAMUKHU. DJIEKTPOMAarHUTHbIE KOJI€OaHUS U BOJIHBI :
yueb. nmocodue / C.U. Ky3neunoB. — 4-e uzn., ucrnp. u gon. — M. : ByzoBckuii yueOnuk : MHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekctr: osnekrponnsd. - URL:
https://znanium.com/catalog/product/956679
4. Kypc nekuuii no ¢pusuke. Dnexkrpocraruka. IlocTostHHbIN TOK. DnekTpomarHeTusM. Konebanus u
BOJIHBI [D7eKTpoHHBIH pecypc]: yuebHoe mocobue / Kysnenos C.U., Cemkuna JL.U., Porozun K.M. -
Tomck: wu3n-Bo Tomckoro momurex. yHuBepcurera, 2016. - 290 c. - Pexum gocryna:
https://new.znanium.com/read?id=218874 - 3aru. ¢ sxpana. - ISBN 978-5-4387-0562-8

IIporpammuoe obecneyenne u Uurepuer-pecypcesni:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JULEH3UH

MS Windows 7 (moamucka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium)

MS Office 2007 Nel35 ot 17.09.2017 O6eccpouHo

7 Zip CBOOOTHO pacrpocTpansemMoe | 6ecCpoIHO
(https://www.7-zip.org/),

3.3 YuyeOHO-MeTOAMYECKOE 00ecliedeHre CAMOCTOSATeIbHOI padoThl 00y4aOIIUXCH

CamocrostenbHas paboTa sIBISETCs 00s13aTeNbHON AT Kaxkaoro o0yvaronierocsi. CaMocTosTeIbHAs
pa60Ta MOXECT OCYWICCTBIATHECA WHAWBUAYAJIBHO HWIIM TPylnIaMd B 3aBUCUMOCTH OT ICJIH, 061)eMa,
KOHKPETHOW TeMAaTUKU CAMOCTOSITEIILHON pabOThI, YPOBHS CIOXKHOCTH, YPOBHS YMEHUN 00yJarOmUXcs.
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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

KoHTponb pe3ynbTaToB BHEAYyIUTOPHOM CAMOCTOSITEILHOM pabOThI OCYIIECTBISTHCS B Mpenenax
BPEMEHH, OTBEJICHHOTO Ha O0O0s3aTelIbHbIC Y4eOHBIE 3aHSATHS W BHEAYIUTOPHYIO CaMOCTOSITEIBHYIO
paboty oOydaromuxcsi 1Mo y4eOHOM TUCHUIUIMHE, MPOXOIUT KaK B MUCHBMEHHOW, TaK M YCTHOM WU
CMEIIaHHO# (opme, ¢ IpeCTaBICHUEM H3AEIHsI WM MPOAYKTa TBOPUECKON JEATEIbHOCTH.

B xauectBe ¢opM U METOJOB KOHTPOJIS BHEAYTUTOPHOM CAMOCTOSTEIbHONU pabOThl UCHOIB3YIOTCS:
MIPOBEpPKa BBHINIOJIHEHHOW pabOThI MperoaaBaTesieM, CEMUHAPCKUE 3aHATHUS, TECTUPOBAHNUE, CAMOOTYETHI,

KOHTPOJIbHBIE pabOThI, 3alllMTa TBOPUECKUX PadOT U Ap.

Ne | HaumeHoBaHMe pa3zieiia/TeMbl Buael 3agaHuii g CaMOCTOSITEIBHOM — BHEAYIMTOPHOMU
paboThI
1 TexcT 3a1aHus:
CocTaBUTb IIIOCCAPUI 110 MEXAHUKE
Hean:
PacKpbITh COAEP)KAHUE OCHOBHBIX TEPMHUHOB, Pa3bsICHUTH
CJIOBa-TEPMUHBI B KOHTEKCTE JAHHOW TEMBbI, PACKpBIThb HX
3HA4YEHUE, JaTh UX HAYYHOE TOJIKOBAHHUE.
Tema 1.1 Kuaemartuka PexoMeHaamuu MO BLINMOJTHEHNIO 3aIaHMSI:
Tema 1.2 3akoHBI MEXaHUKU Jlns BenaeHus Tiioccapus JOJDKHA OBITH 3aBeJeHA OTIEbHas
HrroTona TeTpaab WIM MOXKHO BECTH CJIOBaph C KOHIIA OOIIEH TeTpaau
Tema 1.3 3aK0oHbBI COXpaHEHUS B JUIE  KOHCHEKTOB, BO3MOXHO COCTABJICHHUE AJIEKTPOHHOIO
MEXaHUKE rJIoccapusi Kak OJTHOTO U3 BUIOB MHJIUBUIYaTbHBIX ITPOCKTOB.
Kpurtepun ouenkmu:
TouHocTs (HOPMYTUPOBOK TEPMHUHOB TIPH  TMPOBEIACHUU
(bu3MYECKOro AUKTAHTA, TJIoccapuil caaeTcs B OyMaKHOM WIIH
ANeKTpOoHHOM Bapuante. ConepkaTellibHas 4acTh U 00BbeM
TEPMUHOJIOTUU JIOJDKHBI COOTBETCTBOBATH MPENbSIBICHHBIM
TpeOOBAHUSM.
2 TexeT 3a]aHuA:
TunoBble pacueTHO-TpaguuecKre padboThl
Tema 1.2 3aKOHBI MEXaHUKH p pag p
Hean:
Heiorona 3a/laHUM: nyOleHre paHee HM3YyYEHHOro Marepuana
Tema 1.3 3akoHBI cOXpaHEHUS B - YTIYoIe p i p ’
MEXAHIKE BBIPaOOTKAa yYMEHHI W HABBIKOB IO MPUMEHEHHIO (HOpMy,
' COCTABJICHUIO aJTOpPUTMa THUIOBBIX 3aJaHUN, NpPUMEHEHUE
Tema 3.1 DnekTpudeckoe 1moJie
MTOJTYYCHHBIX 3HAHHS HA MPAKTHKE
Tema 3.2 3aKOHBI TOCTOSIHHOT'O )
ToKa PexoMeHnganmu mo BbINOJIHEHUIO 32/1aHUA
BBITIOJIHCHUS QKHEHUN TI0 TPENIOKCHHOMY aJITOPUTM
Tema 3.4 MarauTHoe nose y“? pel Y PIMY
CaMOCTOSITEJIbHbIN MTOUCK anropuTma BBITTOJTHEHUS
Tema 3.5 DnexrpoMarHuTHas .
YIpaKHEHU I
UHIYKIUS
Kpurepun onenkn:
Tema 5.1 IIpupona cgera. N
N TOYHOCTH  PacueToB; OOBEM  BBIMOJHEHHBIX  3aJaHUU,
BonHoBsie cBoiicTBa cBETa
odopmienue
3 Tekcer 3a1aHuA:
CocTaBHUTh CPaBHUTEIIBHYIO TaOIHITY
Tema2.1 OcHOBBI MOJIEKYISIPHO- Heasb:
KUHETUYECKON TEOpHUH MOBTOPUTh M CHUCTEMATU3WPOBATh HW3YYEHHBIM Marepual,
Tema 2.3 CBolicTBa 1apos, HAay4YUTbCSl BBIICIATH TJIABHOE U OCHOBHOE, JIAKOHUYHO,
KUJIKOCTEH M TBEPIBIX Tl KOMITAKTHO ¥ CXaTO W3JIOKUTh OTOOpaHHBIA MaTepual,
Tema 4.1 Mexanuueckue HAYYUTHCS KIACCH(PUIIMPOBATh HU3JaraeMblii Marepual IIo
KOJICOaHUsI M BOJTHBI YPOBHSIM 3HAYUMOCTH.
Tema 4.2 DneKTpoMarHuTHbIE PexoMeHgaumnu mo BbINOJIHEHUIO 32/1aHUS:
KojeOaHusT U BOJTHBI JlanHble CcpencTBa HATJIAIHOCTH  BBITIOJHSIOT — (DYHKIIHIO
Tewma 5.1 Ilpupona cBera. KOHCIIEKTUPOBAHHUS Marepuaa. IIpu 3aII0JIHEHUH
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BosHoBBIE cBOMCTBA cBETa
Tema 6.1 KBanToBasg ontuka

CPaBHUTENBHON TaONMIBI HEOOXOAMMO BBIICIHUTH TJaBHOE B
Teme. JIJakOHNYHO, KOMITAKTHO, CKaTO U3JI0KUTh OTOOPaHHBIN
marepuan. Jlornka mocTpoeHHss TabiaMI - OTpakKeHue
COJIepXKATENbHBIX CBA3EH MEXIy €IUHHMIIAMU H3J1araeMoil
uHpOpMALIMK, HX YeTKas KIACCH(PHUKAIMA [0 YPOBHIM
3HaYMMOCTH.

Oransl paboThl HaJl CPAaBHUTEIBHON TaOnmuIeh

1. [Touck nadopmanuu

2. Ananu3 uapopmanun

3. OcMmebicnenne nHGOpMaLUu

4. Cunre3 uH(pOpMaIIUH.

Kpurtepuu ouenku:

000CHOBaHHUE, IOTHYHOCTh, YETKOCTh, PAl[HOHAILHOCTh
U3JI0KEHUSI MaTepHaa.

Tema 2.1 OCHOBBI MOJIEKYJISIPHO-
KHHETHYECKOM TEOPHU.
WneanpHbiiiras

Tema 2.2 OCHOBBI TEPMOJUHAMUKHI
Tema 3.1 DnekTpudeckoe moJie
Tema 3.2 3aKOHBI HOCTOSHHOI'O
TOKa

Tema 3.3 DnexkTpUueCcKHil TOK B
pa3IUYHBIX Cpeiax

Tema 5.1 IIpupona csera.
BoaHOBEIC CBOMCTBA CBETa

Texer 3apanua:
IToaroToBKa K CEMMHAPCKOMY 3aHATHIO

ean:

YriyOuth, KOHKPETU3MPOBaTh W  PACIIUPUTh  3HAHUSA,
OBJIAJICTh UMU Ha 0oJiee BBHICOKOM YpPOBHE PEMPOAYKIUU H
TpaHchopmaluu. 3akpenuTh YMEHUS u HAaBBIKU
CaMOCTOSITEILHOU paboTHI. Pacmmputs o0,

poecCuOHANBHBIN U KyJIbTYPHBII KPYTro3op.
PexoMeH1a1IUM 110 BBITNIOJTHEHHIO 3aJaHUS:

[ToaroToBKa K CEMHHAPCKOMY 3aHSATHIO SIBISICTCS OIHUM H3
HauOosee CIOXKHBIX BHUAOB CaMOCTOSTEIbHOM paboThl,
OO0JIbLION LieIeHANPaBICHHOM CaMOCTOATENIbHOW paboThl Haj
BBICTYIIJICHUSIMU W/VJTH TOKJIaJJaMH.

OTansl MOATOTOBKH:

1) BersicHUTB TEMy U BOIIPOCHI CEMUHApa

2) O3HaKOMHUTHCS C PEKOMEHI0BaHHO JTUTEpaTypoit

3) BeisicHUTh HHIUBUYaTbHOE 33 JaHUE (E€CIIH €CTh)

4) IInanupoBaHue pabOTHI:

5) UreHue muTepaTyphl: HAUYMHACTCS ¢ OCHOBHBIX HCTOUYHHKOB
(yueOHUK, JeKIUs) U 3aKaHUYMBaeTCsl paboTOl Hall
JIOTIOJIHUTEIILHOM JINTEpaTypOi

6) Brimucku: fenarTcs Mo KaxJI0My IMyHKTY IJIaHa.

7) CocraBieHue IUTaHa BBICTYIUICHUS, TOTOBSITCS IIUTATHI,
TE3HUCHI.

[Inan momoraer oOpraHuM3oBaTh CBOIO pabOTy HalX TEMOH,
JienaeT OTBEThl OoJiee IieNieHanpaBeHHbIMHU, JIOTHYHBIMU,
MIOCJIeTOBATENbHBIMH, JIOKA3aTeIbHBIMU.

Kpurepun onenkn:

c(hOopMyYIMPOBATH MOJHBINA U MPaBUIbHBIA OTBET HAa BOIPOCHI
CeMMHapa,

JIOTHYHO M CTPYKTYPUPOBAHO M3JIOKUTHh Marepuait. [Ipu aTom
CTYZACHT JIOJDKEH M0Ka3aTh 3HAHUE CIICLUATbHON JIUTEPaTyphl
MIPOJICMOHCTPUPOBATh yMEHHE OO0O03HAYHMTH MPOOJIEMHBIE
BOIIPOCHI B COOTBETCTBYIOIIEH 0bacTu

IPOAHAIM3UPOBATh UX U NPEATIOKUTH BAPUAHTBI PEIICHUH,
JaTh  WCYEPNbIBAIOIIME OTBETHl HA  YTOUHSIOUIME U
JIOTIOJTHUTEITHLHBIE BOIIPOCHI

Tekcr 3apanuga:
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Tema 2.2  CpoiicTBa
YKUAJIKOCTEN U TBEPJBIX TEIl
Tema 2.3 OCHOBBI TEPMOJUHAMUKHI
Tema 3.1 DnekTpudeckoe moJie
Tema 3.4 MarauTHoOe oJjie

MapoB,

Tema 4.2 DjaekTpoMarHuTHbIE
KOJICOAHUSI ¥ BOJTHBI

Tema 5.1 [Ilpupoma  cBera.
BonHoBEIE cBOYICTBA cBETa
Tema 6.2 @usuka aromMa u

ATOMHOTI'O sAg1apa

[IpuroroBUTH MUHH-TIPOEKT

Heab: pa3BuTHE JIMYHOCTH YYAIIUXCS HA OCHOBE YCBOECHUSA
VHHUBEPCATHHBIX CIIOCOOOB JACATEILHOCTH

Pa3BuBarh y ydwammxcs CIIOCOOHOCTH CaMOCTOSATEIBLHO
CTaBUTh Y4eOHBIC IIETH, TPOSKTUPOBATH MYTH UX PEAIU3aAINH
(T.e. ONTUMaJIBHO OPTraHW30BBIBATH CBOIO JIEATEIBHOCTB),
KOHTPOJIUPOBAaTh W OIICHUBATb  CBOM  JIOCTHKCHUS
dbopMHpPOBAaTh yYMEHHE YYHMTHCS). MHTETPAIUS HMEIOIIUXCS
3HAHUU U TIPUOOPETCHIE HOBBIX

PexoMeHaaUN 10 BLINOJHEHUIO 3a1aHHS:

[IpoekTHass ACATEIBHOCTh - YAaCTh CAMOCTOSTEILHON pabOThI
yuyanuxcs. KauecTBEHHO BBIIOJHEHHBIA TIPOEKT — 3TO
MOATAIHOE TUIAHUPOBAHUE CBOUX JIEUCTBUM, OTCIICKUBAHUE
pe3ynbTaToB CcBoei pabothl. [lokazareneMm YCHENIHOCTH
MPOEKTA SIBJISECTCS €ro MPOIYKT.

Kputepun ounenku:

AKTyanbHOCTb, INIyOMHA, HAy4YHOCTh  TEOPETUYECKOrO
MaTepuaa; YETKOCTh +BBICTYIUICHHUS], YPOBEHb
CaMOCTOSITEJIBHOCTH; ~ MCIOJIb30BAaHUE  MYJIbTUMEIUNHON

MMpe3CHTalu, €€ KAa4CCTBO, BPCM: BBICTYIIJICHUS
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEGHOM JUCIATIIMHBI
KoHTponb M OIlEHKA pe3ynbTaTOB OCBOEHUS IJUCHMILIMHBI OCYIIECTBIIAETCS IPENOAABATEIEM B

MpoLIecce TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHON aTTeCTALIUU.

4.1 Texkymmii KOHTPOJIb

No KoHTponmpyembie pa3iess KonTtponupyemsie HaunmenoBanune
) (TeMbl) y4eOHON AUCITUTITUHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3zgen 1 Mexanuka I1P1, ITP2, ITP3, IIP4, | Konmponetas paboma
I1P9 Tecm
3 JIP4, MP4, IIP1, [IP4 | [uxmarmol
Tema 1.1 Kunemaruka T
[pakmuseckas paboma
(npaxkmuseckoe 3a0arue)
4 Tema 1.2 3axkonwsl MexaHukH | JIP4,MP3,IIP2, Tpaxmuyeckas paboma
Hrrorona IIP4 1IP9 (npaxmuuecrkoe 3a0arue)
5 Tema 1.3 3akonsl coxpanenusi B | JIP4, MP3,MP9, IIPI- | llpaxmuuecxas paboma
MEXaHHUKE 1iP4 (npaxmureckoe 3adarue)
Jlabopamopnas paboma
6 Pa3nen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9, IIP2, IIP3, Konmporonas paboma
OcHoBbI MosIeKy.ISIpHON GU3HKY | [Py [1P7, TIPS, ITPY,
H TEPMOAMHAMUKHA IIP10, ITP11
7 Tema 2.1 OcHoBbI MoneKysapHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KHHETHYECKOM TEOPUHU. IIP3, IIP4, I[IPS8 (npaxmuueckoe 3a0arue)
NneanpHbBINiTA3 Jlabopamopras paboma
Juxkmanmoi
8 2.2 CpoiicTBa napos, xuukocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPIBIX TEN IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIUHAMUKH IIP3, I1P4. I[IP] ] (npaxmuueckoe 3a0arue)
10 JIP13, MP3, MP4, Konmponvras paboma
Pa3xen 3 MPS, ITP4, ITPS, Tecm
DJIeKTPOAMHAMHUKA 11P6, 11P7, ITPS,
IIP11
11 T 310 JIP13, MP4, MP5, Tpaxmuueckas paboma
ema 3.1 DiaexTpudueckoe mose [1P4. 1IP6, TIP7 (rpaimsseckoe 3a0aHue)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI TIOCTOSHHOTO IIP4, IIP5, 11PS (nparsmuieckoe sadanue)
TOKa Jlabopamopmnas paboma
Jluxmarnmoi
Tema 3.3 DneKTpUUEeCKUN TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3JIMYHBIX cpeaax IIP4, IIP5, IIP11
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14 JIP13, I[IP4, IIP11 Tpaxmuueckas paboma
Tema 3.4 MaruuTtHoOE 110J1e
(npaxkmuueckoe 3a0arue)
15 | Tema 3.5 DraekrpomarHuTHas JIP13, MP1, I1P4, Lpaxmuueckas paboma
UHAYKIUS IIP11, IIP6 (npaxmuueckoe 3a0are)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, IIP2, Konmponbhas paboma
KoJie0anus 1 BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKIE JIP13, MP3, IIP], Lpaxmuueckas paboma
5 IIP2, ITP4 (npaxkmuueckoe 3a0arue)
KOJICOAHHS M BOJIHBI Jfopamopas paoma
18 Tema 4.2 DOnekTpoMarHuTHbIE JIP13, MP3, MP4, [pacmueckan pacoma
6 IIP1, [IP2, ITP4, [IP10 | (npaxmuueckoe sadarue)
KoJIcOaHHS M BOJIHBI Jfopamopmas paoma
19 Pasnen 5 JIP4, MP3, IIP1, IIP2, | Tecm
Onrnka ITP4, ITPS Konmponvhas paboma
20 JIP4, MP3, IIP], Tpaxmuueckas paboma
Tema 5.1 Ilpupona
B . IIP2, I[TP4, IIP8 (npaxmuveckoe 3a0arue)
OJIHOBBIC CBOICTBA CBETA Jlabopamopras patoma
21 Pasaen 6 JIP4, MP9Y, IIP2, IIP4, 17; ecm -
DJieMeHThI KBAHTOBOM (PM3MKH 11P6, I1P11 OHIMPOTIHAA paBoma
22 JIP4, MP9, I[IP2, IIP4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanroBas onruka IIP6, IIP11 (nparmureckoe sadanue)
23 |7 emMa 6.2  Pusika atoMa JIP4, MP9, I1P6, Tpaxmuueckas pagoma
ATOMHOTO 51pa TIP]1 (npaxmuyeckoe 3a0arue)
24 Pasnen 7 JIP4, MP9Y, IIP1, IIPS, | Tecm
IBosounus Beesennoi 11P7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, [IPI, IIPS,
Bcenennoit 1IP7, IIP11

4.2 IIpome:xxyTOUHAS ATTECTALUA

[IpomexxyTounasi arrectauus OOYYAIOIIMXCS OCYIIECTBIISIETCS IO 3aBEPIICHUHM H3Y4EHUS
JUCHUIIIIMHBI U TTO3BOJISIET ONPEIEIUTh KAYE€CTBO U YPOBEHB €€ OCBOCHMUS.
®dopma npoMeKyTOUHOM aTTecTauuu 1no aucuuiuinie « @usnka» nuddepeHmpoBaHHblii 3a4eT B 1

CeMecTpe M IK3aMeH BO 2 CEMeCTpe.

Ne Bonpocul oughgpepenyupoeannozo 3auema/ oudakmuueckue Tema
COUHULbL

1 | Buasl aBmkeHus Teaa.

2 | Yckopenue. [lepemerenue.

3 | Buapl MEXaHUYECKUX CHIL. Paznen 1 Mexanuka

4 | 3akonsl HeroTOHA.
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Nmnynec Tena. IMnynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
Mexanuueckass pabora. MomrHocTb. DHEprus U ee BUIbl. 3aKOH
COXpPaHEHMsI SHEPTHH.
7 |OcuoBuslie nonoxxenuss MKT. lud¢ysus. BpoyHoBckoe nBMKeHUE.
Paznen 2
OCHOBBI MOJIEKYJISIPHOM
8 |OcnoBHoe ypaBHenue MKT. JlaBienue rasa. (u3HKY 1 TEPMOIMHAMUKH
9 |YpaBHeHHE COCTOSHUS HJIealIbHOTO ra3a. M3omporeccsl B razax.
10 |[IepBoe HavanO TEPMOJUHAMHKH, €TI0 MPUMEHEHUE K U30IPOIIECCaM.
11 [TBepaple Tena, UX CBOICTBA.
No Konmponvnwie 6onpocwt Ik3amena/oudaKkmuyeckue eOUHUYbl Tema
1 |OcuoBubie nonoxenuss MKT, ux onsitHOe o6ocHOBaHue. Juddysus. Paznen 2
bpoynosckoe nerxenue. OcHoBHoe ypaBHeHue MKT. OCHOBBI MOJIEKYJIAPHOM
(U3MKK ¥ TEPMOAMHAMUKHI
2 |DnekTpuueckas eMKOCTh. KoHIeHCaTOphl ¥ MX BUJIBI. Paznen 3
DNeKTpoIMHAMHKA

3 |Ompenenuth CKOPOCTh  OTAAQUM  BUHTOBKH, €CIM  CKOPOCTh
BbUTETaroNIe mymu 760 m/c, a macca BuHTOBKH B 500 pa3 OGosbine Pazzen | Mexannka
Macchl IyJIn

Kpurepuu oueHku ougghepenyuposannozo 3auema u IK3amena

—  «OTnn4HO» - TEOPETHYECKOE COAEpKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
YMEHHUs1 CPOPMHUPOBAHBI, BCE TIPEAYCMOTPEHHBIE MTPOTPaMMOil yueOHbIE 3a/1aHUs BBIITOJIHEHBI, KAYE€CTBO
UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopomo» - TEOPETHYECKOE COACp)KaHHE Kypca OCBOCHO IIOJIHOCTBIO, 0Oe3 mpoOesos,
HEKOTOpbIE YMEHHsSI CQOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIC IMPOTpaMMON ydeOHbBIE
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BU/IbI 3aJaHUI BBITOJHEHBI C OIIMOKaAMH.

—  «YIOBJIETBOPHUTEIBHO» - TEOPETUYECKOE COJepKaHHE Kypca OCBOCHO YAacCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOMUMBIE YMEHHS pabdOThl C OCBOSHHBIM
MaTepuajJioM B OCHOBHOM C(OPMUPOBAHBI, OOJIBLIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoil 00ydeHus
y4eOHBIX 33JJaHU BBITOJTHEHO, HEKOTOPBIE M3 BBITIOJIHEHHBIX 3a/IaHUH COJIEPKAT OIIHOKH.

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

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

Pasgen/Tema

HpI/IMeHHCMBIC AKTUBHBIC
N MHTCPAKTUBHBIC MCTOIbI

Kpatkas xapakrepuctuka

Pa3znen 1 MexaHuka ¢ 3JileMeHTaMu TECOPUHN OTHOCUTECJIBHOCTH

Tema 1.3 3aKk0oHBI
COXpaHEHUS B
MEXaHUKE

I'pynnoBble TucKyccun
«3aKOHBI COXpPAHEHHUS B
MEXaHUKE»

Crynentsl paboTarOT B B MHKPOrpyMmax:
pelalT MpakTHYEeCKUEe 3aJaud, OTBEYAlOT]
Ha MpoOJEeMHBIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOJY O 3HAYCHHU 3aKOHOB
COXPaHEHHUS B IPHUPOJIE.

Pasznea 2 Mogekyasipuas ¢puzuka. Tepmoannamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KWHETHYECCKON
Teopun. HWaeanbHbIi
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOJFOTHBIN HYJIb)

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

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKH

Tema 3.3
DNEKTPUUECKHUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTYyaIuu
«[IpoBOaUMOCTD pa3HBIX
cpen»

KOHKPETHOH

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

CepuIo

Pa3zgen 4 Koseoanusa n

BOJIHBI

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

ONEeKTPOMarHuTHHIE «[TapameTpsl u NPUMEHAIOT 3HAaHUA MAaTEMaTUKU IIpU

KOJ1e0aHusl U BOJIHBI yYpaBHEHUE IIOCTPOCHUH rpaukoB
IJEKTPOMAarHUTHBIX TPUTOHOMETPHUUECKUX byHKIMH K
KoJeOaHum» OIHMCAHUIO 3NEKTPOMAarHUTHBIX

KOJIeOaHUH.

Paszpen S OnTuka

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

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

CBOWCTBA CBETa

CBOWCTBA CBETA»

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

[punoxenue 2

Conepxanue TeMbl NPAKTHYECKUX/JIA00PATOPHBIX 3AHATHIA KouaunyecTBo
00yueHus 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agad no 2
KHHEMAaTHUKe.
IIpakTnueckas padora Ne 2 Pemenue 3a1au Ha 2
napaMeTpsl BpallaTeIbHOrO ABUKCHUS
JlaGopaTopuas padora 1 «OnpeneneHue mIOTHOCTH 2
BEIIECTBA
1.2 3akoHbl IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroTona.
1.3 3akonsl IIpakTuyeckas padora Ne 4 Pemienue 3a1a4y Ha 3aKOH 2
COXpaHEHUS B COXPaHEHUS UMITYJIbCa
MEXaHHUKE
IpakTnyeckas padora Ne5 Pelienue 3a/1a4 Ha 3aKOHbI 2
COXPaHEHHUS SHEPTUH.
JlaGopaTopHas padora 2 «l3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHHYECKON SHEPTUM»
Pa3nea 2 MOJIEKYJIAPHASA ®U3UKA. TEPMOJIMHAMUKA 15
2.1.0OcHOBEI IpakTuyeckasi padora Ne 6 Pemenue 3anau mo reme 2
MOJIEKYJISIPHO- «OcHoBsl MKT.
KUHETUYECKON IIpakTuyeckas padoraNe7 «Pemenue 3a1a4y Ha
Teopuu. MlneanbHblil | ypaBHEHHE COCTOSHUS UCAIbHOTO Ta3ay
ras JlaGopaTopHnas padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CBoiicTBa JlabopaTopnasi padora Ne4 Poct kpucramuios. 2
napos, xuakocrei | Jlaboparopuasi padora NeS l3MmepeHnue BIaxHOCTH 2
U TBEPABIX TEI BO31yXa
JlaGopaTopnas padora 6 «Onpenenenue yaenbpHON
TEIUIOEMKOCTH BEILLIECTBa 2
2.3 OCHOBBI IpakTuyeckas padora Ne 8 Pemenne 3amau mo Teme 2
TEPMOAMHAMHUKHU «OCHOBBI TEPMOJTUHAMUKI
Pa3nea 3 OCHOBBI DJIEKTPOANHAMHUKHN 24
3.1 Dnextpuyeckoe | IlpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
nosie «DIIEKTPOCTATUKAY.
3.2 3aKoHbI JlabGoparopHas padora Ne 7 «Onpenenenue yaeapHOro 2
IIOCTOSIHHOT'O TOKa COTMPOTHUBIICHUS TIPOBOTHUKAY.
Jlaboparopuas padora Ne 8 «3yuenne 3akona Oma miis 2
y4acTKa [Eenn.
JlabGoparopuas padora Ne 9 «IIpoBepka 3akOHOB 2
MapajieIbHOTO COETMHEHUS] TPOBOTHUKOBY.
JlaGopaTopuas padora Ne 10 «Onpenenenue I/[C u 2
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BHYTPEHHETO COIPOTUBIICHUs] HCTOYHUKA DJIEKTPUIECKOMN
SHEPIUN»

JlaGopaTopHas padora Ne 11 UccnenoBanue 2
3aBHCUMOCTH MOIIHOCTH, TOTPeOIsieMOH J1aMIIoi
HaKaJIMBaHUS OT HAIIPSDKEHHSI HA €€ 3aKHMax
IpakTuyeckasi padora NelO «Pemenue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHHUE
IIpakTuyeckasi padora Nell «Pemnrenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTuyeckas padora Ne 12 Pemenue 3a1a4 Ha
(opMyIbl pabOThI M MOIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
MOJTYIIPOBOTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHas | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIHS.
VH]TyKIIHST
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexanunueckue | Jlaboparopnas paGora Nel4 3yyenue 3aBUCUMOCTHU 2
KoJIcOaHUs U nepuoAa KoneOaHUN HUTSHOrO (WJIM TMPYKUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenune 3agau  Ha 2
napamMeTpsl K0JIeOATEIbHOTO IBUKCHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3a1a4 Ha BUIBI 2
DJNEeKTPOMarHUTHBIC | CONPOTHBIICHHI
konebanus u BojHbl | IlpakTnyeckasi padora Ne 16 Perienue 3aiau mo teme 2
«Ilepemennsrii Tok. TpaHchopmatop»
IIpakTnuyeckas padora Nel7 «QnekTpoMarHuTHbIE 2
KOJIEOaH s ¥ BOJTHBD».
JlabopaTopnasi padora Ne 15 «M3ydyeHue ycrpoiicTBa 2
TpaHc(opmaropa, reHepaTopa.
Pazgen 5 Onrtuka 10
5.1 IIpupona JlabopaTopnasi padora Nel6 «Omnpenenenue 2
cBeta. BoiHOBBIE MOKa3aTess MPeIOMIICHHSI CTEKIIa.
CBOMCTBA CBETa JlaGopatopuas padora Nel7 «/3y4yenue uaTeppepeHInn 2
U TudpaKIum.
JlaGopaTopHas padora Nel8 N3mepenue niuHbI 2
CBETOBOI BOJIHBI C IIOMOIIbIO TU(PAKIIMOHHOMN PEIIeTKH.
JlaGopaTopHnas padora Ne 19 «Habmronenne crieKTpoB
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 | I[IpakTuyeckas padora Ne20 Pemenue 3amad no teme 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
JVCIIATUTHHEI
Nel JIP4, MP 3, MP4, | KoutpoabHas (1. 3anauu c mocTpoeHuem
Pasnen 1 IIP1, IIP2, IIP3, pabora yepTexa
ITP4, ITP9 2. Pacuernsnle 3agaun
Mexanuka ’ o
3. dusnueckuil TUKTAHT
Ne2 Paznmen 2 JIP4, JIPY9, MP3, | KourpouabHasi (1. TecroBble 3a1aHus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ocuoel | yp3 1Py, 11P7,
MOJIEKYTAPHOH IIP8, IIPY, IIPI0,
(puszuku M| oprg
TePMOANHAMUKHI
Ne3 Pasien 3 JIP4, JIP13, MP3, | KonutpoabHasi (1. TecroBele 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3a1a4un
DJIeKTPOAMHAMHUKA .
Pazien 4 I1P2, IIP4, IIP5, 3. Dusnueckuil TUKTAHT
Konebanus u | [IP6, 11P7, ITPS,
BOIHEI IIP10, IIP11
Neq Paszgen 5 JIP4, MP3, IIPI, | KonTpoabHas (1. 3anauu c mocTpoeHuem
IIP2, IIP4, ITP8 padora yepTexa
OnTuka 2. Pacuernsbie 3anauun
Ne5 Pa3nea 6 JIP4, MP9, IIP2, | KoutpoabHas (1. Tecr
9JIeMEeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Jomnyck IMoptdoamno | 1. IlpakTuueckue paboThl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3. Tector
4. KoHTposbHbIE pabOThI
5. I'moccapwii o
MEXaHUKe
6. MUHU-TIPOEKTEHI
IpomexyTo| AuddepenunpoBan Hrorosas 1. TecToBble 3a1aHus
YHasA HBIN 3a4€T KOHTpoJibHAasi | 2. TunoBkle 3a1aHUS
aTTecTranusa pabora
Ipome:kyTo| OK3ameH Ox3amenanuno | 1 Teopernueckue
YyHas HHbIE BOIPOCHI MO CO/IEPKAHUIO
aTTecTanus onjeTsl Kypca

2. TumnoBkle 3aaHus
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- JIMCT PETUCTPALIMU UBMEHEHUH U TONNOJTHEHUA

Pa3pnen pabouei
NpOorpamMmmel

KpaTkoe coaepxkaHue W3MeHeHHUs/ 10MOTHEHUS

Pabouas nporpamma yu4yeOHO#M nucuuminHbl «Du3uka»
aKTyaJIM3MpOBaHa.
| B pabouyio nmporpaMMy BHECEHbI CIIENYIOIIHME U3MEHEHHS:

3 VCJIOBUS
PEAJIU3ALIMU
VYUEBHOM
JTUCLIUTTJIMHBI

JlaTa,
o MPOTOKOJIA
acenaHua [1K

[loamuce

npejaceaareis
[1K

B cBsI3M C 3aK/1I04€HHEM KOHTPAKTOB CO CTOPOHHHMH
3JIEKTPOHHBIMU OUOIMOTEYHBIMU chcTeMaMu Db

Axayiemus K-27-20 ot 20.02.2020 r. UI1 Bypuesa
A.N.no 31.03.2023 r., Cuctema 31€KTPOHHOIO 00y4YEeHHUSA
| «Akagemus» K-39-21 ot 12.07.2021 r. OO0 «Akanemusi-
| Mmeaua» 1o 31.08.2024 r., D6C BOOK.ru K-40-21 ot

| 12.07.2021 r. OO0 «KnoPyc meamna» ¢ 01.09.2021 mo
31.08.2022 r.,2BC FOPAMT K-42-21 ot 12.07.2021 .
000 «AnekTpoHHOE u3natenbcTBo KOPAUTY ¢
01.09.2021 no 31.08.2022 r., 5bC ZNANIUM.com K-44-
21 o1 12.07.2021 r. OOO 3nanuym ¢ 01.09.2021 no
31.08.2022 r.,

[TpoTokos Ne

08.09.2021 .. |

3 VCJIOBUSI
PEAJIU3ALIUUA
VUYEBHOM

JIACLIUTIJIUHBI

B CBA3M C OOHOBJIEHWEM MaATEPHAJIbHO-TEXHUYECKOTO
obecnieyeHus n. MarepuaabHO-TEXHUYECKOE 00ecrneyeHHue
YUTaTh B HOBOW peAaKkL1u:

Jlaboparopus ®u3uku

YyebHas ayauropuss Uis  TOpOBeAEHUS  y4yeOHBIX,
MPaKTHYECKUX U JIaDOpATOPHBIX 3aHATUM, I IPYNNOBBIX
U  HWHIUBUAYAIbHBIX KOHCYJbTALUMMA, JUIS TEKYLIEro
KOHTPOJIS U TPOMEXKYTOYHOM aTTecTalluu

Pabouee @ mecro  mpenojgaBarensi:  NMEPCOHAJIbHBIN
KOMITBIOTEP, NpPOeKTop, pabouyue Mecra 0O0ydaroluxcs,
nocka yyeOHas, yueOHas mebeib;

KDO®, peMoHcTpauroHHOe 000pyAOBaHWE IO TEME
"IlepeMeHHbIi TOK", NEMOHCTpaUMOHHOE O0OPYHAOBaHHE
Mo TemMe "DNEeKTpocTaThKa', MOJAENU KPUCTAIUTUYECKOM
pelIeTKH, IEMOHCTPALMOHHOE OOOpYIOBaHUE II0 TEME
"OnekTpomMarHeTusM", MOJENb "OnextpodopHas
MaliMHa'';

AmniepmeTpsl 1adOpaToOpHLIE. ;

bapomeTp;

BosbT™MeETpHI.;

MyJIbTUMETPBIY,

DNEKTPOMETP;

TpyOku cTEeKISHHBIE;

[HItaTusel naboparopusie w-01;

Tabnmuua Menaeneesa;

['urpomeTp ncuxomerpuueckuii BUT-1;

H1a0opbl pe3ucTOpOB A1 MPaKTUKYMa;

Habopsl 1abopatopHbie «MexaHukay.;

Habopsl 1abopaTopHbBIE MO ANEKTPOTU3Y:

Habopsl n1aboparopusie «OnTukay;

Moaenu no dpusmke;

Habop mo snekTpousy (1eMOHCTPALHOHHbI);

[Ipudop mis neMOHCTpalUK 3aBUCUMOCTH COMPOTUBIICHUS
METajlla OT TeMIIepaTyphi;

[ IpuOop mns uzyuenus npasuna JleHua;

[Ipubop mis u3MepeHus [AJMHLI CBETOBOM BOJIHBI €
HAa0OPOM NH(PPaKLIMOHHBIX PELLETOK;

[Ipu3ma noBepoyHasi MarHUTHas

MarsuTsl Mos0CoOBLIE J€MOHCTPALIMOHHBIE

Maruautel U-00pa3Hbie 1eMOHCTpaLMOHHBIE

108.09.2021 r.
[IpoTokos Ne
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