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1 OBIIASL XAPAKTEPUCTHKA PABOYEIl TNPOTPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma y4eOHON aucuuIuiiHBl @DH3MKA SBISETCS 4YacTbio 00pa30BaTEbHON
nporpammbl  CIIO — mporpamMMbl MOATOTOBKM CHELMAIMCTOB CPEIHETO 3BEHA IO CIEIHaTbHOCTH
cpeaHero mpoecCHOHAIBHOTO 00pa30BaHUS TEXHOJIOTMYECKOTO Mpodmis MpoQecCHOHATBHOTO
oOpazoBaHHs

Pabouas nporpamma cocTtasiieHa JUIst 09HOM (HOPMBI O0yUCHHS.

1.2 MecTo AMCHUIIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CHENHAJHCTOB CPEIHEro
3BeHA

VYuebnas mgucuuimHa «®Pu3nka» OTHOCUTCS K 00IIeoOpa3oBaTelbHOMY IHKIY IPOTPaMMBbI
HOATOTOBKH CICIHAIMCTOB CPEIHEro 3BeHAa M OTHOCHTCS K mpeamerHoi obmactu ®I'OC cpennero
obmiero oopazoBanus «ECTECTBEHHBIC HAYKW.

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

yrIyONIeHHBIH (TPOMUITBHBIN).

PaGouast mporpamma y4eOHOW TUCHMIUIMHBI DH3MKA HMEET MEKIIPEAMETHYIO CBS3b
00111e00pa30BaTeIbHBIMU YYCOHBIMU AUCIMIUTMHAMU bruoxumus, ActpoHomusi, MaremaTtuka.

3HaHUS U YMEHHUS, MOJyYCHHBIC O0OYUYAIONIMMUCS MPH OCBOCHUHU 00I1e00pa30BaTEIbHON YUeOHOMH
IUCHUIUTHHBL «Du3nkay, yriayOssioTcs W PacUIMPSIFOTCSA B MPOIEcCce MU3YyYCHUS y4eOHBIX JUCIUIUINH
POrpaMMBbl HOATOTOBKH CIICIHATHCTOB CpeIHero 3BEeHA €CTECTBEHHOHAYYHOT'O u
o0mIepoeCCHOHATHHOTO ITUKIIOB.

1.3 [lnanupyemble pe3yJbTAaThl 0CBOCHHS AUCHUIINHBI:
OcBoeHue coaepxaHusi yuyeOHOW jucuuIuiMHbBL  «®Dusuka» olecneunBaeT  JIOCTHKEHUE
00yJaroImuMHCs 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;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHWIO, 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 peanu3alud COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)CCCI/IOHaJ'II)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXHOCTHU
y4acTusi B PEIICHUU IJIMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOIIEHAIMOHATHHBIX
po0Jem;

JIP13

MeTanpenMeTHbIe pe3yJbTAThI

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-TI03HABATEIHHON
MP4 | nesTenbHOCTH, BIIaJIeHHME HaBBIKAMHU IOJIyYEHHsS HEOOXOAMMON MHGOpMalu U3 cioBapeit

pasHbBIX THIIOB, yMEHHE OPHEHTUPOBATbCSd B PA3IUYHBIX HCTOYHUKAX HWH(POpPMALUH,
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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 PE3YyIbTATOB M OCHOBAHUM, TPAHMIl CBOErO 3HAHMS U

HC3HAHW, HOBBIX ITO3HABATCIBHBIX 3a4a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OPMHUPOBAHHOCTh TPEJCTABICHUA O PONM U MecTe (PU3MKM B COBPEMEHHOM HAaydyHOU
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

BJIaACHUEC OCHOBOIIOJIaAraromuMun (bHBPI‘IeCKI/IMI/I MOHATHUAMHU, 3aKOHOMCPHOCTAMHU, 3aKOHAMU
" TCOPpHUAMHU; YBECPCHHOC ITOJIb30BAHUC (1)I/IBI/IIIGCKOI‘/’I TepMHHOHOFHCﬁ n CHMBOHHKOﬁ;

I1P3

BJIQJICHUEC OCHOBHBIMH METOJIAMU HAYYHOTO TIO3HAHMSI, HCIOJIB3YEeMBbIMA B (U3HKE:
HaOIO/IeHUE, OIMCAaHUE, M3MEPEHHEe, SKCIEPHUMEHT; 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()OPMUPOBAHHOCTh YMCHHSI TPHMCHSATH IOJTYYCHHBIC 3HAHHS JJIsI OOBSICHEHUS YCIIOBUH
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,
TEOpUsX, NMPEJCTaBICHUNA O AelWcTBUM BO BceneHHON (QU3MYECKMX 3aKOHOB, OTKPBITHIX B
3EMHBIX YCIIOBHSX;

I1P8

c(OpMUPOBAHHOCTh YMEHHUS HCCIIEOBaTh M AaHAJIU3UPOBATh pa3zHOOOpa3Hble (U3HUYECKUE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBSACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKHX OOBEKTOB C TeO(pU3NYECKUMU
SBJICHUSIMU;

I1P9

BJIQJICHNE YMEHUSMHU BBIIBUraTh TMIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIArarOIINX
(Gu3NYeCKUX 3aKOHOMEPHOCTEW M 3aKOHOB, NIPOBEPSITh UX IKCHEPUMEHTAIbHBIMU
cpeacTBaMu, GopMyIupys 1eJb UCCIEeIOBAHNUS;

I1P10

BJIaACHUC MCTOAAaMHU CaMOCTOATCIBHOI0 IINIAHUPOBAHUA HW IIPOBCACHUA (1)I/I3I/I‘-ICCKI/IX
OKCIICPUMCHTOB, OIIMCAHWUA W aHAJIM3a HOqueHHOﬁ H3MepHTeJ’ILHOﬁ I/IH(I)OpMaL[I/II/I,
OonpeaAcICHNA JOCTOBECPHOCTHU MMOJTYYCHHOI'O pE3yJIbTara,

I1P11

C(bOpMI/IpOBaHHOCTL yMCHI/Iﬁ HpOFHO3I/Ip0BaTL, aHaJII/ISI/IpOBaTB U OILICHHBATh IMOCJICACTBUS
OBITOBOM W TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKa, CBS3aHHOH C (PU3UYECKUMHU
pOIeCCaMH, C TO3UINI IKOJOTHIECKON OE30MaCHOCTH.




2 CTPYKTYPA M COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TeMaTu4ecKuii JIaH

YueOHast Harpy3ka
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Paznen 1 Mexanuka MP4, ITP1, ITP2,
! 36 9 13 10 4 | 17p3, 11p4, IIPY
Tema 1.1 Kunematuka 13 3 4 4 2 JI%Z;( MP4, 1P,
Tewma 1.2 3akoHBI MEXaHUKHU JIP4,MP3,IIP2,
HeroToHa 9 3 4 2 11P4,1TP9
Tewma 1.3 3akoHBI COXpaHEHUS B 14 JIP4, MP3,MP9Y,
MEXaHHKE 3 5 4 2 | IPI-IIP4
JIP4, JIP9, MP3,
Paznea 2 MP4, MP9,
OCHOBBI MOJICKYJISIPHOH (DM3HKH H 37 11 11 6 9 I1P2, I1P3, ITP4,
TePMOJAUHAMHUKH HZZ,) ZP% 151119,
Tema 2.1 OCHOBBI MOJEKYJSPHO- JIP9,MP3, MP4,
KUHETUYeCcKoil Teopuu. WpeanbHbli 15 4 4 4 3 1Pz, 11771; fg 11P4,
ras
2.2 CspolicTBa mNapoB, XHUAKOCTEH U 13 f;; 5; %ﬁ: ; Zﬁ ;
TBEPABIX TET 3 4 6 ne1o
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 9 4 3 2 IIP2, TIP3, I1P4.
1IP1]
JIP13, MP3,
MP4, MP5,
Pasnen 3 380 30 26 10 14 IIP4, I1PS, ITP6,
JIEKTPOAMHAMHUKA 11P7, IIPS,
1IP11
JIP13, MP4,
Tema 3.1 DnekTpudeckoe 1oJie 13 7 4 2 MPS5, [1P4, I1P6,
1IP7
JIP13, MP3,
Tema 3.2 3aK0OHBI MOCTOSTHHOTO TOKA 30 5 6 6 10 | MP4 11P4, 1IPS,
IIP8
. JIP13, MP3
Tema 3.3 DieKkTpUYeCKUid TOK B ’ ’
PAHUHEIX Cpeax 15 5 6 4 | MP4, IIP4, IIP5,
IIP11
Tewma 3.4 MarnutHoe nose 11 5 6 ﬂPII;I;ZM’
Tema 3.5 OJEeKTpOMarHuTHast 11 4 5 JIPI3, MPI,
MHJTYKITHS 5 [1P4, P11, IIP6




Pa3znen 4 JIP4, JIPI3,
9 MP3, MPA4,
KoJie0anus 1 BOJIHBI 29 8 8 4 11P1, 11P2, ITP4,
1IP10
Tema 4.1 Mexanndeckue KojaeOaHUs JIP13, MP3,
U BOJIHBI 10 4 2 2 2 IP1, IIP2, IIP4
Tema 4.2 DnekTpoMarHuTHbIE jAZ[if, %113’
Koje0aHusT M BOJTHBI 19 5 6 6 2 P2, ﬁP4, 1IP10
JIP4, MP3,
(P;asne.n 5 29 8 4 2 8 I1P1, ITP2, ITP4,
NTHKA TIPS
Tema 5.1 Ilpupona cera. BosiHoBbIE JIP4, MP3, IIP1,
CBOICTBA CBETa 22 8 4 2 8 I1P2, 1IP4, ITP8
JIP4, MP9, I1P2,
11P4, I1P6,
Paznen 6 18 8 7 3 P11
DJieMeHTbl KBAHTOBOM (pU3nKHn
JIP4, MP9Y, IIP2,
Tema 6.1 KBanToBast onTuka 10 4 4 2 IIP4, IIP6, IIP11
Tema 6.2 Pusuka aroma U aTOMHOIO JIP4, MP9, I1P6,
spa 8 4 3 1 1Pl
JIP4, MP9, IIP1
P (] (] )
3a3z1e.11 7 . ) 2 2 IIPS, ITP7,
Bo.nronns BeesienHoii 1IP11
Tema 7.1 CtpoeHue u pa3BuTue 2 5 JIP4, MPY, IIP1,
BceneHuoit I1IPS, IIP7, IIP11
Bcero 226 75 73 39 39

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

EcrecTBeHHOHAy4YHBIA METOJI MO3HAHUS, €ro BO3MOXHOCTM W TI'PAHUIBI MPUMEHUMOCTH.
DKCOEepUMEHT U TeOpus B TpoIlecce IMO3HAaHHUS NpHUPOJbl. MojaenupoBaHue (GU3NUESCKUX
SIBIIEHUHM M TIpoleccoB. Poiib SKcnepUMEHTa W TEOPUM B TIPOILECCEe MO3HAHUS TPUPOIBL.
®dusnueckas BeanunHa. [lorpemHocTn u3MepeHui GU3NYCECKUX BEIMYMH. OU3NYECKUE 3aKOHBI.
I'panunel npumennmocTy ¢usndeckux 3akoHoB. [loHsTHe 0 pusMUeckoil KapTuHEe MUpa. 3HAUEHUE
¢buzuku nipu ocBoeruu npodeccuii CI1O u cnenmansHocTei CIT1O.

Buab1 yueOHoii 1eATeIbHOCTH

VYMeHHUs MOCTAaHOBKU ILEJEH NESITeNbHOCTH, IJIAHUPOBAHUS COOCTBEHHOW JESTEIBbHOCTH IS
JOCTHKECHUS IIOCTABJICHHBIX LEJIEW, NMPEIBUICHUS BO3MOXKHBIX PE3yJIbTATOB ITUX JEUCTBUH,
OpraHu3ally CAMOKOHTPOJIS U OLIEHKH MOJIyUYEHHBIX PE3yJIbTaTOB.

Pa3ButHe cnocoOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBONO
TOYKY 3pEHHUs, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHHUS COOECEIHUKOB, IpPU3HABAs IPABO
JPYTOro0 4€JIOBEKA HAa UHOE MHEHHUE.

[IpousBenenne n3MepeHus: PU3NUECKUX BEIMUMH U OLIEHKA IPaHULIbI TOTPEIIHOCTEH N3MEPEHHIA.
[IpencraBneHue TpaHUIBI TOTPEITHOCTEH HM3MEPEHUW NPU TOCTPOCHUHM TpaduKOB. YMEHHUE
BBICKA3bIBATh TMIIOTE3BI JIJIs1 0OBSICHEHUS HAOJIOAaeMBbIX SIBIICHHI. Y MEHUE NpeajaraTb MOJeNIN
SBJICHUM. YKa3aHHe TpaHUl] NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. I3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. IIpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTHHU Mpou3BojicTBa. Mcnonb3zoBanue HTEepHeTa s
noucka HHpopMauu




Paznea 1 MEXAHUKA

Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienne. Ilyte. CkopocTb. PaBHOMEpHOE NpsSIMOIMHENHOE
NBUXKEeHUE. Yckopenue. PaBHomepeMeHHOe mpsMoiuMHENHHOEe ABMxkeHue. (CBOOOAHOE mMajCHHUE.
JIBr>keHue Tenna, OpPOIISHHOIO MOJ] YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBHM)KEHHE MO OKPY>XHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHMe MEXaHUYECKOIO ABHMIKCHUS Tela YPAaBHECHHUSIMH 3aBUCHUMOCTH KOOpIHMHAT H
MIPOCKLIUEH CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MeXaHMUEeCKOTO JABMKEHUS Tea rpadukamMu
3aBUCUMOCTH KOOPAMHAT M MPOEKLIHEN CKOPOCTH OT BpeMeHu. OnpeneneHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTH WU YCKOPEHHUs Tena Mo rpadukaM 3aBHCUMOCTH KOOpAHMHAT W
IIPOEKIUHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOTO IyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHMSIM 3aBUCHUMOCTH KOOpPAMHAT M MPOEKLUM CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOIO AHAJIM3a PAaBHOMEPHOIO M PAaBHOIEPEMEHHOIO JBH)KCHUU.
Yka3zaHue WCHONB30BaHUS MOCTYIIATEIBHOIO M BpPAallaTEIBHOIO JBUKEHUW B TEXHHUKE.
IIpuobperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IUYHBIX COLMUAIBHBIX PpOJEH.
Pa3paboTka BO3MOXKHOH CHCTEMBl JEHCTBUA M KOHCTPYKIHU I 3KCIEPUMEHTAIBHOTO
ONpeNEeICHNs] KHNHEMATUYECKUX BEJIMYMH.

Tema 1.2 3akonbl Mexanuku HeroToHa

[lepBoiit 3akon Herorona. Cuma. Macca. Ummnynbc. Btopoit 3akoH Herorona. OcHoOBHOM
3aKOH KJIacCU4YecKor muHaMuKu. Tpetuit 3akoH HproToHa. 3aKOH BCEMHUPHOIO TSITOTEHUS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOsl m3Mepenuss maccbl Teia. Cuiibl B
MEXaHUKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpumeHeHue 3akoHAa COXpaHEHHUSI MEXaHWYECKOW DSHEPrHuu IMpU pacyeTax pe3ybTaToOB
B3aMMOJICHCTBHI TEJI TPABUTAITMOHHBIMH CUJIAMHU U CHIIAMH YIIPYTOCTH.

Tema 1.3 3akoHBI cOXpaHEeHHsI B MeXaHHUKeE

3akoH coxpaHEHMs uMmIyibca. PeaktuBHoe nBukeHue. Pabora cunbl.  Pabora
MOTEeHIMANIBHBIX CHI. MomHocTh. DHeprus. Kunernueckas: sHeprus. [loTeHumanbHass >HEPTHSL.
3aKOH COXpaHEHHsI MEXaHMUECKO# sHepruu. [IpuMeHeHne 3aKOHOB COXPaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHne 3aKOHA COXpaHEHUSI UMILYJIbCA ISl BBIYMCICHUS U3MEHEHUM CKOPOCTEMN TEJl NMPU UX
B3auMoJAeHCTBUAX. I3mepeHne pabOThl CHUII U HM3MEHEHHE KHHETHYECKOW »OHEpruu Tena.
Brrunciienue paboThl CHII 1 U3BMEHEHUSI KHHETHYECKOW SHEPTUHU Teja. Beruucienne noTeHuaIbHou
SHEPTUM Tl B TIpaBUTAIlMOHHOM moje. OmnpeneneHue NOTEHIMAIbHOW SHEPIHMH  YIPYTo
neOpMHUPOBAHHOTO Tejla 10 M3BECTHOM JAepopManud M KECTKOCTH Tela. YKa3zaHWE TpPaHUIl
MPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMNH, MPU HU3YyYEHUU KOTOPBIX
HCIIOJIB3YIOTCSI 3aKOHbI COXPAaHEHHUSI.
Pazzien 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOAUHAMUKHU

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopun. UneanbHbIN ra3

OCHOBHBIE NOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeopuH. PazMmepsl M Macca MOJIEKYJ U
atomoB. bpoyHoBckoe aBmkenue. Juddysus. Cunbl U dHEpPruss MeXKMOJIEKYJISIPHOTO
B3auMonencTBus. CTpoeHHE Tra3000pa3HbIX, >KHAKUX U TBEpAbIX Tel. CKOPOCTH JBUKEHUS
MOJIEKYJT U uX u3mepenue. Uaeanwusiii ra3. JlaBinenue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOM Teopuu Ta3oB. TemmepaTypa u u3MepeHue. ['a3oBble 3aKOHBI. AOCOTIOTHBIN
HyJIb TeMneparypsl. TepmMoauHaMH4YecKas IIKajga TEeMIEpaTypbl. YpPaBHEHHE COCTOSHUSA
HJICaJbHOrO raza. MosspHas ra3oBasi IIOCTOSIHHAas.

Buabl yueOHO# 1eATeJIbHOCTH



BrinonHeHne SKCIEPUMEHTOB, CIyXalluX MJiE OOOCHOBAHUS MOJEKYJISIPHO-KUHETHYECKOMN
teopun (MKT). Pemenune 3agad ¢ DPUMEHEHHMEM OCHOBHOI'O YPABHEHUS MOJIEKYJISIPHO-
KHHETHUYECKOM Teopuu ra3zon. OnpeeneHre napameTpoB BEIIECTBa B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBaHUU YPAaBHEHUSI COCTOSIHHUSI HJeajbHOTO rasa. OrmnpejaeieHue MapaMeTpoB BEIIECTBA B
ra3000pa3HOM COCTOSIHUU M ITPOUCXOISIIINX TTporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccieaopanue 3asucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Buie
rpauKoB H30XOPHOI0, H300apPHOTO U U30TEPMUUECKOTO MPOLIECCOB.

Bbrunciienne cpeiHe KHHETUYECKOW SHEPrUuM TEIUIOBOTO JABMIKEHHUS MOJIEKYJ MO0 H3BECTHOM
TeMmreparype BellecTBa.Bricka3piBaHHe THUIIOTE3 Il OOBSCHEHUS HaOMIOAAeMbIX SIBICHUM.
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
OTHOCHUTEJNbHAS BIAXKHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIEpaTyphbl KUIEHHUS OT
nasieHus. [leperpeTsiil nap v ero UCNOIb30BAHUE B TEXHUKE.

CBoiicTBa JKHMIKOCTEH. XapaKTepUCTUKA >KUJKOTO COCTOSIHUSI BemiecTBa. [I0BEpXHOCTHBIN ClON
KUIKOCTU. OHEPrus MNOBEPXHOCTHOTO cJos. SIBIEHUS Ha TpaHUIE KUIKOCTU C TBEPABIM TEJIOM.
Kanunnsipueie siBneHus.

CBoiicTBa TBEpAbIX Tell. XapaKTEpPUCTHKA TBEPIOTO COCTOSHUSA BEUIECTBA. YTNPYrHE€ CBOWCTBA
TBepAbIX Tesl. 3akoH ['yka. Mexanuueckue cBOMCTBa TBEPAbIX Tel. TemnoBoe pacuIMpeHne TBEPAbIX TEl
u xuakoctel. [lnaBnenne u kpucraminzanus.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenue BraxHOCTH Bo3Ayxa. Pacuer KkonnuecTBa TEIJIOThI, HEOOXOIMMOTO A
OCYLIECTBIIEHHs Ipolecca Mepexoja BelIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUSA B Jpyroe.
DKCIIEpUMEHTAJIbHOE HCCJIEJI0BAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBeneHue mnpumMepoB
KanWUIIPHBIX SIBICHUHA B OBITY, IPUPOJE, TeXHUKE. MccienoBanne MeXaHMYeCKUX CBOHCTB TBEPABIX
ten. [lpumeHenue ¢uU3NUECKUX TMOHATHH M 3aKOHOB B y4yeOHOM Martepuajie mpodecCHOHATBLHOTO
xapaktepa. Mcnonb3oBanue MHTepHeTa juisi moucka uH(GOpMalyMU O pa3padoTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEP/bIX U aMOP(HBIX MaTEPHAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OCHOBHbBIE MOHSATUS U OIpeAcsicHUs. BHyTpeHHssI SHEPrusi CUCTeMbl. BHyTpeHHsIsI sHEprus
uaeanpHoro rasza. Pabora u Ttemora kak (opMbl mepeaaun dHEpPruu. TernaoeMKOoCTh. Y AenbHas
TEIUIOEMKOCTh. YpaBHEHHE TerioBoro OanaHca. [lepBoe Hauano TepMOIUHAMUKHU. AauadaTHBIN
npouecc. Ilpunmun aeiictBus terioBod mammuubl. KIIJ[ TerioBoro asuraresns. Brtopoe Hnauano
TEPMOJUHAMUKHU. TepMoauHaMHYecKas IIKajda TeMmreparyp. XOJOAWIbHbIE MallWHBL. TerninoBbie
npurarenu. OxpaHa MpUpPO/IbI.

Buabl yueOHoii 1eATEIbHOCTH

M3mepeHne KoiaudecTBa TEIUIOTHI B MPOIECCax TeIuionepenayu. PacdeT KonmuecTBa TETUIOTHI,
HEOOXOAMMOTO JUIsl OCYIIECTBIICHHSI 3aJJaHHOTO Ipoliecca ¢ Teruionepeaadeii. Pacdyer 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 MpPHU U3MEHEHHH COCTOSIHUS IO 3aMKHYTOMY IIHKITY.
Boeraucnienne KIIJI mpu coBepmieHnn ra3oM paboThl B IpoIeccax H3MEHEHHs COCTOSHHUS 10
3aMKHyTOMY LUKIy. OOBSCHEHHE NPHUHIUIIOB JCWCTBUS TEIUIOBBIX MallvH. JleMOHcTparus poiu
(PM3HKY B CO3JaHUH U COBEPILICHCTBOBAHUH TETUIOBBIX JIBUTATEIICH.

Paznea 3 QJIEKTPOAUMHAMHUKA
Tema 3.1 DnekTpuueckoe moJe

DJIeKTpUUECKHE 3apsiibl. 3aKOH cOXpaHeHus 3apsana. 3akoH KysoHa. DnekTpudeckoe
nojie. HampspkeHHOCTh aniekTpudeckoro mons. [lpuHmmmn cynepno3unmu mosieil. PaGora cun
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aJIeKTpocTaTudeckoro  mojisg. IloreHnuman. Pa3HOCTh  MOTEHIMAIOB. DKBUIOTEHIUAJIBHBIC
MoBEPXHOCTU. CBSI3b MEXKYy HAMNPSHKEHHOCTHIO U PA3HOCTHIO TMOTEHIIMAJIOB 3JIEKTPUYECKOTrO TOJIS.
JvdnekTpuku B asekTpuueckoM none. l[lomsgpuzanust  audnexkTpukoB.  [IpoBoaHUKM B
anekTpudeckom tone. Kounmencatopel. CoenuHEHWE KOHACHCATOPOB B Oarapero. DHEPTHs
3apsSHKEHHOTO KOHAEHCATOpa. DHEPIHUs AJICKTPUUECKOTO TOJIS.

Buabl yueOHoii 1eATEIbHOCTH

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

Brrancnenmne HAIIPpSAXKECHHOCTH  JJICKTPHUYCCKOT'O IIOJII OJHOIO M HECKOJIIBKUX TOYCYHBIX
QJICKTPUYCCKUX 3apsJ0B. Brrauciaenue IIOTCHIHAJA JICKTPUICCKOI'O IIOJA OJHOI'0O U HECKOJIbKUX
TOYCYHBIX JJICKTPUYICCKUX 3apsAd0B. I/I3M€peHI/IC Pa3HOCTH MMOTCHIINAIOB.

I/I3MepeHI/IC OHEPIur SJICKTPHUYCCKOI'O IIOJIA 3aps’>KECHHOI'O KOHJCHCcCaTopa. Brraucnenue OHEPruun
QJICKTPHUYCCKOI'O IIOJIA 3aps’KCHHOI'0 KOHACHCATOpPA. Pa3pa60TKa jaHa M BO3MOXKHOM CXEMBEI
,Z[CﬁCTBPIﬁ OKCIICPUMCHTAJIBHOI'O OIIPCACIICHUA OJICKTPOEMKOCTH KOHACHCATOpa u
I[PIZ-)JIGKTpH‘-IGCKOﬁ MMPpOHHUIIaACMOCTHU BCIICCTBA. HpOBe,HeHI/IC CPaBHUTCJIILHOI'O aHaln3a
T'PaBUTAIUOHHOTO U QJICKTPOCTATHUYICCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOSAHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIEC JJIsi BOSHUKHOBEHHSI U TIOJJIEP>KaHUS AJIEKTpUYecKoro Ttoka. Cuma
TOKa W IJIOTHOCTH TOKa. 3akoH Oma mis yuactka nenu 6e3 3J[C. 3aBUCUMOCTD 3JEKTPUYECKOTO
CONPOTHUBIIEHUSI OT MaTepuana, JIUHbl W I[UIOIIAAM I[IONEPEYHOro CEYEHMUs MPOBOIHHKA.
3aBHUCHUMOCTH AIIEKTPUYECKOT O CONPOTUBIICHUS MPOBOJIHUKOB oT TEMIIEpaTyphbl.
DNEeKTpOABMXKYIasi CUJa HCTOYHHMKAa ToKa. 3akoH Owma mis nonHol uenu. CoenuHeHue
MpoBOAHUKOB. COEMHEHNE MCTOYHHUKOB JJIEKTPUUECKON sHepruu B Oartapero. 3akoH Jlxoymins—
Jlenma. PaGota 1 MOIITHOCTB JIEKTPUYECKOTO TOKA. TerioBoe AeHCTBUE TOKA.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepeHne MOIHOCTH AyeKTpudeckoro Toka. M3mepenue 3/1C u BHyTpeHHEro CONpOTUBIICHUS
HMCTOYHMKA TOKA.
BrinmonHeHne pacyeToB CHIIbI TOKA W HAINpPSOHKEHUM Ha YydYacTKax OJJIEKTPUUYECKUX IEeIei.
OObsicCHEHHE Ha IpUMEpEe UIEKTPUUECKOW Ienu ¢ aByMms ucrouHukamu toka (D/1C), B xakom
Clyyae MCTOYHHUK 3JIEKTPUUYECKOW >HEpruu padoTaeT B peKHMME I'eHepaTopa, a B KaKkOM — B
pexume norpedutens. OmnpeneneHue TeMmmIeparypbl HUTH HakaiuBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHA.

Tema 3.3 DiekTpr4yecKuii TOK B pa3JIM4YHbIX cpeAax

[TpoBOAMMOCTE METAIIIOB, SIBJICHHE TEPMOAIEKTPOHHON 3MUCCHHU, CBEPXITPOBOIUMOCTb.

CoOcTBeHHas TPOBOAMMOCTH MOJIYIIPOBOIHUKOB. [101ynpoBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoi1 1eATEIbHOCTH
CHsTHE BOJIbTAMIIEPHON XapaKTEepUCTUKU jauojna. [IpoBeneHne CpaBHUTEIBHOTO aHaIM3a
IMOJIyIIPOBOJHUKOBBIX JTUOAOB U TPUOIOB.
UcnonszoBanue WHTepHeTa miIsi T1oucka HWHQOpMAUM O TMEPCHEKTUBaX pa3BUTHUSA
MOJIyITIPOBOJHUKOBOM TEXHUKH.

Tema 3.4 MaruutHoe noJie

BekTtop WMHAYKIIMM MarHWTHOTrO moOJs. JleHcTBHME MarHUTHOrO MOJS HAa MPSIMOJIMHEWHBIN
MPOBOJHUK C TOKOM. 3akoH Awmmepa. BzaumopeiictBue TokoB. MarHuTHbI noTok. PabGora mo
IIEPEMELIEHNIO TIPOBOJHMKA C TOKOM B MarHUTHOM nosie. JleiicTBME MAarHuMTHOrO IIOJs Ha
nBkymuiicss  3apsaa. Cuna  Jlopenuma. OmpeneneHue  yAeabHOrO  3apsaa. Y CKOPUTENH
3apsIKEHHBIX YACTHII.

Buabl yueOHoI qesTeIbHOCTH

H3mepenne MHAYKIUM MarHUTHOrO IOJIs. BeluMcieHue cwil, NEUCTBYIOIIUX HAa IIPOBOJHUK C
TOKOM B MAarHMTHOM IIOJIE.
Brruncnenue cumi, IENCTBYIOIUX HA IEKTPUUECKUN 3apsl, ABUKYIIHUICI B MATHUTHOM I10JI€.
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Tema 3.5 DiieKTpOMArHUTHASA MHYKLIUSA

DJleKTpOMarHuTHasi UHAYKLIMSA. BuxpeBoe anekrpruueckoe nosie. CaMOMHIAYKIUsA. DHEPrUs

MAarHUTHOIO IOJIA.
Buabl yueOHoii 1eATEIbHOCTH

HccnenoBanue sBIEHUN 3JIEKTPOMArHUTHOM MHAYKIUH, caMOMHIAyKUMH. OObsCHeHue
NpUHIUNA JACHCTBHUS dnekTponsurarenss. OObsCHEHHME NpPUHLMIA JACHCTBHS T'eHepaTopa
3JIEKTPUYECKOr0 TOKa M 3JIEKTPOU3MEPUTENbHBIX TPUOOpOB. OOBSICHEHNE IPUHIUIIA 1EHCTBUS
Macc-crnekTporpada, yckopurenei 3apssKeHHbIX JacTull. OObsICHEHHE POJIM MAarHUTHOTO TIOJIS
3eMJIn B )KU3HHU PACTCHUM, )KUBOTHBIX, YEJIOBEKA.
IIpuBeneHune npuMepoB NPAKTUYECKOTO IPUMEHEHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, IPUOOPOB,
YCTPOMCTB.
IIpoBeneHre CpaBHUTEIBHOTIO aHAIM3A CBOMCTB 3JIEKTPOCTAaTUYECKOI0, MAarHUTHOTO U BUXPEBOI'O
AJEKTPUYECKUX MOJIEH.

Pa3nesn 4 KOJIEBAHUSA 1 BOJIHBI

Tema 4.1 Mexannueckne KoJIe0AHUA U BOJHBI

KonebarenpHoe aBmkenue. [apmonudeckue kosiebanusi. CBOOOAHBIE MEXaHUYECKHUE
kosieOaHus. JIuHelHble MexaHMuecKue KosebarelbHble cucTtemsbl. [IpeBpaleHue sHepruu npu
KoJiebaTeapHOM BMKeHUU. CBOOOAHBIE 3aTyXaloIINe MEXaHUUeCKe KojeOaHus. BoIHyXaeHHbIE
MEXaHUYECKHE KOoJIeOaHUs.

Bupabl yueOHoil 1eATEIbHOCTH

HccnenoBanue 3aBUCUMOCTH NEpUOJa KoJieOaHWM MaTeMaTHUYECKOro MasiTHUKAa OT €ro JJINHBI,
Macchl U aMIUTATYbl KOJIeOaHMil.

HccenenoBanne 3aBUCUMOCTH NIEPHOIA KOJIEOAHUM Ipy3a HAa IPYKUHE OT €ro Macchl U )KECTKOCTU
NpYy>XKUHBL. Bpruncienne nepuona koyieOaHMI MaTEMaTHMUYECKOTO MAasTHUKA I0 H3BECTHOMY
3HAYEHUIO €ro JJIMHbL. BpruucieHue mnepuoja kosiebaHUN rpy3a Ha MPY)KUHE IO W3BECTHBIM
3HAYEHMSIM €TI0 MAacCChl U JKECTKOCTH NPYKUHBI.

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

Tema 4.2 DjieKTPOMATrHUTHBIE KOJIeOAHUS Y BOJIHBI

CBoOonHbBIE BJIEKTpOMarHuTHbele KojieOanus. I[IpeBpamieHue sHeprum B KojJeOaTEIbHOM
KOHType. 3aTyxarolue  3JIeKTpOMarHuTHbIe  KosebaHus. ['eHepaTop  He3aTyxarollMX
3JIEKTPOMAarHUTHBIX KoJjieOaHuM. BbIHyX/eHHbIe 3JeKTpuyeckue kosnebanus. [lepemMeHHbIN TOK.
I'enepatop nepemeHHOro Toka. EMKOCTHOE M HHIAYKTUBHOE COIIPOTHBIIEHMS IIE€PEMEHHOIO
Toka. 3akoH Owma [1Jd DdJIEKTPUUYECKOM Ilenmu IepeMeHHOro Toka. PaboTra M MOIIHOCTH
nepemMeHHoro Toka. [‘enepatopsl Toka. Tpancpopmatopbl. TOKH BBICOKOW YacCTOTHI.
ITonyuenune, nepenada U pacnpeneseHUE DIEKTPOIHEPTIUN.

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 ocuuiuiorpaMM TapMOHMYECKHUX KoyieOaHMil cuiibl TOKa B 1ienu. M3mepenue
JJIEKTPOEMKOCTH KOHJIeHcaropa. lM3mepeHue HMHAYKTUBHOCTL KaTymku. lccnenoBanue
SBJICHHSI JJIEKTPHUYECKOTO PE30HAHCAa B IociienoBaTelbHOM nenu. IIpoBeneHue ananoruu
MEXKIY ¢du3nIeCKUMU BEJIMYUHAMHU, XapaKTEePU3YOILUMU MEXaHUYECKYIO 151
AIIEKTPOMArHUTHYIO KOJIe0aTeIbHbIE CUCTEMBI.

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

Ocy1ecTBiieHHE paguonepenadu u paguonpuema. MceinenoBanue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C IIOMOIIbIO MOOMIIBHOTO TesedoHa. Pa3BuTHE IEHHOCTHOT'O OTHOIICHUS K U3y4aeMbIM Ha
ypokax (Qu3MKH O00BEKTaM M OCBauMBaeMbIM BHIAM JesATelabHOCTH. OOBsicCHEHHE
NPUHUMIIHAIBHOIO Pa3IddMs IIPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX BOJIH. M3i10keHne cyTu
SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsICHEHHE POJIH PJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX HUCCIIEA0BaHUAX BceneHHON.

Pa3zgen 5 OIITUKA

Tema 5.1 Ilpupona cBera. BosiHOBbBIe cBOliCTBA cBeTa

CKOpOCTh pacHpOCTpaHEHUsl CBETA. 3aKOHbl OTPaXEHHUs U mpesiomyieHus cBera. IlosHoe
oTpaxkeHue. JIunu3pl. I'a3 kak ontuueckas cucrema. OnNTUYECKUE TPUOOPHI.

HNntepdepennust cera. KorepeHTHOCTh cBeTOBBIX Jydyed. HMHTepdepeHIus B TOHKHX
mwieHkax. [lonocsl paBHoi TonmmuHbl. Konbna HerloTona. Mcnonp3oBanue uHTEpPEpeHIMU B
Hayke © TexHuke. Judpakums cpera. [udpakuus Ha 1ETd B HapaUIeNbHBIX JTydax.
Hudpakumonnass pemerka. Ilonsatue o rosorpadpuu. Ilonspuszauuss DONEPEYHBIX BOJIH.
[Honapuszauusa csera. JlBoitHoe usydenpenomieHue. llomsspounsl. Jlucnepcuss cBera. Buubl
criekTpoB. Crnektpbl ucnyckanus. CHEKTphl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe U HHOpaKpacHOE
n3nyuyeHus. PenrrenoBckue nyun. Mx mpupona u cBoMCTBA.

Buab1 yueOHoii 1eATEIbHOCTH

IIpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXXEHHUSI U NIPEJIOMJICHUS CBETA IIPU PELICHUH 3a1a4.
Omnpenenenre CHEKTPaIbHbIX TI'PAHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOIO rIja3a. YMEHHUe
CTPOUTH H300pa)keHUs NPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHus nmpeaMmera. Pacuer ontuueckoi cuiibl JIMH3BL. 3mepeHne (OKyCcHOTro paccTOsHUS
nuH3bl. McnblTaHne Moaeieil MUKPOCKOIIA U TEJIECKOIIA.

Habnionenue siBieHUss MHTEpPEpeHLMH >3JIEKTPOMAarHUTHBIX BOJH. HaOmronenue siBieHus
Iu@pakiuy 3IEeKTPOMarHUTHBIX BOJIH.

HaOnronieHne siBiaeHUs MOISPU3ALMM JIEKTPOMATHUTHBIX BOJH. M3MmepeHue IMHBI CBETOBOM
BOJIHBI [0 pe3yjibTaTaM HaOmoJeHus sBiIeHus uHTepdepeHuuu. Habmronenue sBieHUs
nudpaknun ceeta. Habmogenue siBiieHMs MOJspU3aliuy U aucnepceuu ceeta. [louck paznuuuit u
CXOJACTBA MEXJy JIU(PPaKIMOHHBIM M JIHUCHEPCHOHHBIM cHekTpamu. lIpuBeneHue npuMepoB
MOSIBJICHUSI B TIPUPOJIE M HCIIOJIB30BAHUS B TEXHUKE SIBIEHUW HMHTepepeHLnH, Tudpaxiuu,
MOJIAPU3allMM U JUCIIepcun cBera. [lepeuncnenne MeTol0oB MO3HAHMS, KOTOPBIE HCIIOJIb30BaHbI
IIPU U3YYECHUU YKA3aHHBIX SABJICHUU.

Paszea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBauroBas ontTuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemnuii dortosnexkrpuyeckuii 3G Pekr.
Bnytpennnii pororpdexr. Tumnsl poTos311€ MEHTOB.
Tema 6.2 ®u3zuka atomMa U1 aTOMHOI0 siApa

Pa3zBuTre B3MISII0OB HAa CTPOEHHE BEUIECTBA. 3aKOHOMEPHOCTHM B AaTOMHBIX CHEKTpax
Bojlopoza. SAnepHas monens aroma. OnbITel J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE T€HEPATOPHI.

EcrecTBeHHas paauoaKkTUBHOCTh. 3aKOH PaJHOaKTUBHOroO pacnana. CriocoObl HaOMOACHUS U
perucTpamnuu 3apspKeHHbIX dacTtuil. Dddext BaBumoBa — Yepenkoa. CTpoeHHE aTOMHOTO siapa.
JlebekT Maccel, DSHEprus CBA3M U YCTOMUYMBOCTH AaTOMHBIX siiep. SIepHbIE  peakIMH.
HckyccTBeHHass paaumoakTUBHOCTH. Jlenenme Tspkenblx suep. lLlenmHas sjnepHas  peakuws.
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Vnpasnsemas nenHas peakuus. SAnepHsiid peaktop. IlomyyeHue paayroOakTUBHBIX H30TONOB U MX
npruMeHeHue. buonornueckoe nelcTBUE paJlOAaKTUBHBIX M3JIy4Y€HUH. DJIEMEHTAapHbIE YacCTHUIIbL.

3 YCJOBUSA PEAJIM3AIIMA YYEBHOW TUCIUATIJIAHBI

3.1 MaTepuajJibHO-TEXHHUYECKOE 00ecreueHne

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

Tun u HauMeHOBaHHUE

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIICHINAJBbHOT0 IMTOMCIICHUSA

KaOMHeT €CTeCTBCHHOHAYYHbIX | YueOHas  ayauTopus Ul  NpPOBEICHHs  Y4eOHBIX,
JUCLUIUINH 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
WH/IMBUYAJIbHBIX KOHCYJbTALUH, A TEKYLIEro KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUU.

Pabouee mecto mpemnojaBaTens: NEPCOHAIbHBIN KOMIIBIOTED,
IpOeKTOp, paboume Mecta OOYYaromuMXcs, JOCKa ydeOHas,
yueOHasi me0erb;

KO®, pemoHcTpanimoHHoe  O0OpyAOBaHHME TI0O  TEMeE
"IlepemeHHbINl TOK", JEMOHCTPALIMOHHOE OOOpYIOBAaHUE IO
TeMe "DnekTpocTaThKa", MOJIENN KPUCTAIIINYECKON PELIEeTKH,
JIEMOHCTpaIlMOHHOE o0opyoBaHue o TeMe
"DnekTpoMaraeTusM", Moaens "DueKkTpodopHas MammHa'";
AmnepMmeTpsl 1a00paTOpHBIE;

bapomerp;

BonbsT™eTper;

MynbTUMETpBI;

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 anexTponusy (1eMOHCTpaIllMOHHBIH);

[Tpubop 1Id AEMOHCTpALUU 3aBUCHUMOCTU COIPOTHBIICHHS
MeTajula OT TEMIIEPATypPHI;

[Tpubop aysa usyuenus npasuia JIeHmna;

[Tpubop nns m3MepeHus IJIMHBI 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
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Tun nu HamMeHOBaHME

OcHaleHHe CnenuaJbHOr0 MoMeIeHus
CIIEINAJBbHOT0 IMTOMCIICHUSA

[Tomemenne pans camocrosaTenbHOH | [lepcoHanbHbie KoMIbIOTEpHI ¢ aketom MS Office, Berxomom
paboThl 0OyUaroMXCs B MIHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO MH(POPMALUOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[Momemienne s xpanenus  u | lllkader, cremmaxku  ams  XpaHEeHUss — J1TaOOpaTOPHOTO
npoduIakTHIecKoro  00CTyXUBaHUS | 000PYAOBAaHUS, MHCTPYMEHTOB U PACXOTHBIX MATEPHAIIOB.
y4eOHOT0 000pYIOBAHUS

3.2 YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecrieyeHne peau3alu MPporpaMmmbl
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 a5eKTpoH.
OIIT. JIUCK (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 [DnexTpoHHbIid pecype]: yaeonoe mocodue [mrs CIIO]. 4.2 / E. C.
KopsiTHuKOBA, JI. A. Onep, JI. A. Hukonoposa; MI'TV. - 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 nocobue / Ilox pen. mpod. C.O.
Kpamaposa. - 2-¢ uzn., non. u nepepad. - Mocksa: U1 PUOP, HUL] MTHO®PA-M, 2016. - 380 c. - Pexxum
noctyna: https://new.znanium.com/read?id=264612 -. 3aru. ¢ skpana. - ISBN 978-5-369-01522-3
JlonoJIHUTeIbHAS JTUTepaTypa
1. ®usuka [DnexkTpoHHbi pecypc]: yueObHuk / A.A. Ilunckuit, I'.}O. I'pakoBckuii; mox odul. pen.
H0.M. Muxa, H.C. ITypsieBoil. - 4-e u3z., uctp. - Mocksa: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee npodeccronanbHoe odpazoBanue). Pexxum nocryna: 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 w3z., mepepad. u momn. — MockBa: UHOPA-M, 2018. — 581 c¢. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3aru. ¢ ’kpaHa.
3. Kysnuenos, C. U. ®usuka: OCHOBBI 3J1€KTPOJUHAMUKU. DJIEKTPOMAarHUTHbIE KOJICOAHUS U BOJIHBI :
yueb. nmocobue / C.U. Ky3neuoB. — 4-e uzn., ucrnp. u gon. — M. : By3zoBckuii yueOnuk : MHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekctr: osnekrponnsid. - URL:
https://znanium.com/catalog/product/956679
4. Kypc nekuuii no ¢pusuke. Dnexkrpocraruka. IlocTostHHbIN TOK. DnekTpomarHeTusM. Konebanus u
BOJIHBI [DeKTpoHHBIH pecypc]: yuebnoe mocobue / Kysneno C.U., Cemkuna JL.U., Porozun K.M. -
Tomck: wm3n-Bo Tomckoro mnosmurex. yHusepcutera, 2016. - 290 c. - Pexum pocryna:
https://new.znanium.com/read?id=218874 - 3aru. ¢ sxpana. - ISBN 978-5-4387-0562-8

Ilepuoguyeckue u3gaHus

IIporpammuoe obecneyenne u Uurepuer-pecypcesni:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeiicTBUs JULEH3UH

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

MS Office 2007 Nel35 ot 17.09.2017 O6eccpouHO

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

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
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

3.3 YueOHO-MeTOAUYeCKOE o0ecneYeHre CAMOCTOSITeIbHOM Pa00ThI 00y4ar0oIIUXCs

CamocrosTenbHas padoTa sSBIIETCS 00s3aTeNbHON A1l Kaxk10ro odydatomierocs. CamocTosTenbHas
paboTa MOKET OCYHIECTBISTHCS HHAMBHUIYaJIbHO WJIM TPYIIaMU B 3aBUCUMOCTH OT LEIH, o0bema,
KOHKPETHOU TEMaTHKU CAaMOCTOATEIbHOU paboThl, YPOBHSI CII0KHOCTH, YPOBHS YMEHUIN 00y4YaIOLIUXCS.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOATENBHON pabOTHl OCYIIECTBISATHCS B Ipeaesax
BPEMEHH, OTBEICHHOIO Ha 00s3aTelibHble Y4eOHbIE 3aHATUS U BHEAYJIUTOPHYIO CaMOCTOSITENIbHYIO
paboTy oOydJarmuxcs Mo y4eOHOW TUCIUIUIMHE, MPOXOJUT KaK B MHCHBMEHHOW, TaK W YCTHOW WJIH
CMeIIaHHOoM Gopme, ¢ IPeICTaBICHUEM U3ICIHSI UITU MPOAYKTa TBOPUECKOU NEATEIbHOCTH.

B xaudecTBe (hopM M METOJIOB KOHTPOJISI BHEAYIUTOPHON CaMOCTOATEIBHON padOThI HCIIONB3YIOTCS:
MIPOBEPKa BHINOJHEHHOW paboThl MpernogaBaTesieM, CEMUHAPCKUE 3aHATHS, TECTUPOBAHUE, CAMOOTYETHI,

KOHTPOJIbHBIE pa0OTHI, 3aIIMTa TBOPUECKHUX PadOT U Ap.

Ne | HaumeHoBaH#Me pa3jieiia/TeMbl Buael 3amaHuii Wi CaMOCTOSITEIBHOWM — BHEAYIMTOPHOU
paboTHI
1 Texcr 3apaHus:
CocTaBUTb Irioccapuii o0 MEXaHUKE
Hean:
PACKpBITh COJEpXKAHUE OCHOBHBIX TEPMHUHOB, pPa3bsCHUTH
CJIOBa-TEPMUHBI B KOHTEKCTE aHHOW TEMBI, PACKPBITb HX
3HAY€HHE, JaTh UX HAYYHOE TOJIKOBAHUE.
Tema 1.1 Kunemaruka PexomeHganum 1o BbINOJHEHUIO 3aaAHUA:
Tema 1.2 3akOHBI MEXaHUKHU Jns BemeHus rioccapus JOJDKHA OBITH 3aBefeHA OTAeIbHas
HrroTona TeTpaab WIM MOKHO BECTH CJIOBaph C KOHIIA OOIIEH TeTpaau
Tema 1.3 3ak0oHBI COXpaHEHUS B JUIsl KOHCHIEKTOB, BO3MOXHO COCTaBJICHUE 3JIEKTPOHHOI'O
MEXaHUKe rJIoccapusi Kak OJTHOTO U3 BUJIOB MHJIUBUIYATbHBIX ITPOCKTOB.
Kpurepun ouenku:
TounocTs (HOPMYTUPOBOK TEPMHUHOB TIPH  TMPOBEIACHUU
(bU3MYECKOT0 AUKTAHTA, TJIOCCapuil caaeTcs B OyMaKHOM WIIH
ANEeKTpOHHOM Bapuante. ConepikaTellibHas 4acTh U O0BbEM
TEPMUHOJIOTUU JIOJDKHBI COOTBETCTBOBATH MPENbIBICHHBIM
TpeOOBAHUSIM.
2 TekcT 3aJaHust:
TunoBble pacueTHO-Tpaduueckre padboTsl
Tema 1.2 3akoHBI MEXaHUKH p pad p
Hean:
Heiorona 3a/IaHUM: nyOleHre paHee HM3YyYEHHOro Marepuana
Tema 1.3 3akoHBI cOXpaHEHUS B - YHIyoIe P i p ’
MEXAHIKE BBIPaOOTKa yYMEHHI W HABBIKOB MO MPUMEHEHHUIO (HOopMyd,
' COCTABJICHUIO QJITOpPUTMa THUIOBBIX 3aJaHUN, NpPUMEHEHUE
Tema 3.1 DnexTpuueckoe mnose
MTOJTYYCHHBIX 3HAHHS HA MPAKTHKE
Tema 3.2 3aKOHBI TOCTOSIHHOT'O .
ToKa PexoMeHngaumnu mo BbINOJIHEHUIO 32/ 1aHUS
BBIIIOJIHEHUS QKHEHUH 10 NPENI0KEHHOMY AaJIFOPUTM
Tema 3.4 MarautHoe nose yrp P Y pHTMY
CaMOCTOSITEJIbHBIN MOUCK anropuTma BBITIOJIHEHUS
Tema 3.5 DnexrpoMarHuTHas .
YIpaKHEHU N
WHIY KIS
Kpurepun onenkmn:
Tema 5.1 IIpupona csera. .
. TOYHOCTb  PAacyeToB; O0BEM  BBINOJIHEHHBIX  3a/laHuUM,
BonHoBeIE cBOliCTBaA CBETA
odopmienue
3 Teker 3a1aHuA:
CocTaBuTh CpaBHUTENIbHYIO TAOIUILY
Tema2.1 OcHOBBI MOJIEKYISIPHO- Heasb:
KMHETUYECKON TEOpUHU MIOBTOPUTh M CHUCTEMAaTHU3UPOBATH M3YYECHHBIM Marepual,
Tema 2.3 CBolicTBa napos, HAay4YUTbCS BBIACIATH TJIABHOE WU OCHOBHOE, JIAKOHUYHO,
YKUJIKOCTEH M TBEPIBIX TEl KOMIIAKTHO M C)KaTO M3JI0XKUTh OTOOpaHHBI Marepual,
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Tema 4.1 MexaHn4ecKkue
KOJIEOaHUS U BOJIHBI

Tema 4.2 DnekTpoMarHuTHbIE
KoJIeOaHUS 1 BOJIHBI

Tema 5.1 Ilpupona csera.
BonHoBeie cBOMCTBaA cBETa
Tema 6.1 KBaHTOBast OnITUKA

HAY4YUTHCS KJIACCU(UIMPOBATH U3JaraeMblii MaTepuas o
YPOBHSIM 3HaYMMOCTH.

PexoMeH1a1IUM 110 BHINOJTHEHHIO 32 JaHUS:

JlaHHble CpeACTBa HArJSIAHOCTU  BBINOJHAKOT — (DYHKIUIO
KOHCIIEKTUPOBaHUs MaTepuaia. [Ipn 3aI0JIHEHUN
CPaBHUTENBHON TaONMIBI HEOOXOAUMO BBIIEIUTH TJaBHOE B
Teme. JIJakOHWYHO, KOMITAaKTHO, C)KAaTO U3JIOKUTHh OTOOPAaHHBIN
marepuan. Jloruka mocTpoeHuss TaOaML - OTpakKeHue
COZICPKATENBHBIX CBA3EM MEXIYy CIMHMIAMU H3JIaraeMoun
uHpOpMALIMK, HX YeTKas KIACCU(PHUKAIMA IO YPOBHIM
3HaYMMOCTH.

Oransl paboThl HaJl CPAaBHUTEIBHON TaOnuLei

1. ITouck nadopmanuu

2. Ananu3 uapopmanun

3. OcMmpbicienue uHpopMaIuu

4. Cunte3 uH(pOpMaIu.

Kpurtepun ouenkmn:

000CHOBaHHUE, JIOTUYHOCTb, YETKOCTh, PALIMOHAIBHOCTD
U3JI0KEHUsl MaTepuaa.

Tema 2.1 OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKOM TEOpHUH.
W neanpHbiiiras

Tewma 2.2 OcHOBBI TEpPMOJUHAMUKHI
Tema 3.1 DnekTpudeckoe 1moJie
Tema 3.2 3aKOHBI MOCTOSHHOI'O
TOKa

Tema 3.3 DiekTpUUECKH TOK B
pa3IUYHBIX Cpeiax

Tema 5.1 Ilpupona csera.
BoaHOBEIC CBOMCTBA CBETa

Tekcer 3a1aHus:

[ToaroToBka K CEMUHAPCKOMY 3aHATHUIO

ean:

YrnyOuTh, KOHKPETHU3UPOBATh M  PACIIUPUTH  3HAHUS,
OBJIAJIETh UMU Ha 0OJie€ BBHICOKOM YPOBHE PENPOAYKLHUHU U
TpaHcQopMaIuH. 3akpenuTh ~ yMEHUS U HaBBIK1
CaMOCTOSITEILHOU paboTHI. Pacmmputs o0,
poecCuOHANBHBIN U KyJIbTYPHBII KPYTro3op.
PexoMeHngaumu mo BbINOJIHEHUIO 32/1aHU:

[TonroroBka K CEMHUHApPCKOMY 3aHATHUIO SIBISETCA OJHUM W3
HauOosiee CIOXKHBIX BHUAOB CaMOCTOSTEIbHOM paboThl,
OOJBIIION TIEJICHATIPABICHHOW CaMOCTOSITEIIFHOW paOOThI HaL
BBICTYIUICHUSIMU W/WJIH TOKJIaJIaMU.

DTanbl MOATOTOBKHU:

1) BeIsicHUTB TeMy 1 BOIIPOCHI CEMUHApa

2) O3HaKOMHUTHCS C PEKOMEHIOBAaHHOM JIUTEPATypOi

3) BeIsicHUTh HHIUBUYATbHOE 33JaHUE (€CITH €CTh)

4) [InanupoBaHue padbOTHI:

5) UreHue TUTEpaTyphl: HAUYWHACTCS ¢ OCHOBHBIX HCTOYHHKOB
(yueOHMK, JEKIIMS) U 3aKaHIMBACTCs paboTOM Haj
JIOTIOJIHUTEILHOM JINTEpaTypoOi

6) Beimucku: genarTcs o KaXI0My MyHKTY TIJIaHa.

7) CocraBieHue IUIaHa BBICTYIUICHUS, TOTOBSITCS LIUTATHI,
TE3UCHI.

[Inan momoraer OpraHu3oBaTh CBOIO pabOTy Haja TEMOii,
JIeNaeT OTBEThl 0OoJjiee IeJIeHaNPaBI€HHBIMH, JIOTUYHBIMH,
MOCJIEI0BATEIbHBIMU, 10Ka3aTEIbHBIMHU.

Kpurepun ouenku:

c(hOpMyIIUPOBATh MOJHBINA U MPABWIBHBIA OTBET HA BOIPOCHI
CEMUHapa,

JIOTUYHO U CTPYKTYPUPOBAHO U3JIOXKUTH MaTepuai. [Ipu stom
CTYZIEHT JOJKEH MTOKa3aTh 3HAHUE CIIEHUAIIBHON JIUTEPATYPhI
MPOJEMOHCTPUPOBATh yMEHHE OO003HAYUTH MPOOJIEMHBIC
BOIPOCHI B COOTBETCTBYIOIIEH 00JaCcTH

16




[IPOAHAIN3UPOBATH UX U IIPEIIIOKUTH BAPUAHTHI PEILICHMUI,
JaTb ~ HMCUEPIBIBAIOLIME OTBETHl Ha  YTOYHAKOLIME U
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

Tema 2.2 CgoiicTBa
KHUJKOCTEN U TBEPHBIX TEI
Tema 2.3 OcHOBBI TEPMOAVMHAMMUKHI
Tema 3.1 DnekTpudeckoe 1moJie
Tema 3.4 MaruurtHoe noJse

11apoB,

Tema 4.2 DiekTpoMarHuTHbIE
KoJIcOaHUS 1 BOJIHBI

Tema 5.1 Ilpupona
BoaHOBEIE CBOMCTBA CBETa
Tema 6.2 @wusuka aromMa WU
aTOMHOTO si/Ipa

CBCTaA.

Texcr 3apaHus:

[IpuroToBUTH MUHH-TIPOEKT

Heab: pa3BuTHE JUYHOCTH YYalllUXCS HAa OCHOBE YCBOECHUS
YHUBEPCATBHBIX CITIOCOOOB JEATEILHOCTH

PasBuBaTh y yuammxcs CIOCOOHOCTH CaMOCTOSITENBHO
CTaBUTh yueOHBIC 1I€TTH, MPOCKTUPOBATH IMYTH MX peaTu3aiiu
(T.e. ONTUMANIBHO OPraHU30BBIBATH CBOKO JIEATEIHHOCTB),
KOHTPOJIUPOBAaTh W OIICHUBATb  CBOM  JIOCTHIKCHUS
dbopMUPOBATh YMEHHUE YUYUTHCS). UHTErpalis HMEIOIIUXCS
3HaHWI ¥ MPUOOPETEHNE HOBBIX

PexoMeHngaumu mo BbINOJIHEHUIO 32/1aHUS:

[IpoekTHass ACATENBHOCTD - YaCTh CAMOCTOSTEIHLHON pabOThI
yuamuxcsa. KadecTBEHHO BBIOJIHEHHBIM MPOEKT — 3TO
MOATAIHOE TUIAHUPOBAHUE CBOWX JIEUCTBUM, OTCIIECKUBAHUE
pe3ynbTaToB CcBoei pabothl. [lokazarenem yCHENIHOCTH
MIPOEKTA SBJISIETCS €ro MPOIYKT.

Kpurepun onenkmn:

AKTyanbHOCTb,  INIyOMHA, HAy4HOCTb  TEOPETUYECKOIO
MaTrepuaa; YETKOCTh +BBICTYILICHHUS], YPOBEHb
CaMOCTOSITENIBHOCTH; ~ HMCIOJIb30BAaHWE  MYJIbTUMEIUNHON

Mpe3CeHTau, €€ KAa4C€CTBO, BPCMs BBICTYIIJICHUS
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMS YUYEGHOM JUCIATIIMHBI
KoHTponb M OIlEHKA pe3ynbTaTOB OCBOEHUS IJUCHMILIMHBI OCYIIECTBIIAETCS IPENOAABATEIEM B

MPOLIECCE TEKYIIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

4.1 Texkymmii KOHTPOJIb

No KoHTponmpyembie pa3iess KonTtponmupyemsie HanmenoBanwue
) (TeMbl) y4eOHON AUCITUTITUHBI pe3yabTaThl OLICHOYHOT'O CPEJICTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka IIP1, ITP2, ITP3, ITP4, | Konmpomhas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | fuxmarmuol
Tema 1.1 Kunemaruka I
Ipaxkmuueckas paboma
(npaxkmuseckoe 3a0arue)
4 Tema 1.2 3axkoHwsl wMexaHukH | JIP4,MP3,IIP2, Tpaxmuyeckas paboma
Hrrorona [IP4,11P9 (npaxmuueckoe sadarue)
5 Tema 1.3 3akonsl coxpanenusi B | JIP4, MP3,MP9, IIPI- | Ilpaxmuuecxas paboma
MEXaHUKE 11P4 (npaxmureckoe 3adarue)
Jlabopamopnas paboma
6 Pa3nen 2 JIP4, JIP9, MP3, MP4, | Tecm
MP9, IIP2, IIP3, Konmpomshas paboma
OcHoBbI MosIeKy ISIpHON GU3HKY | [Py [1P7, TIPS, ITPY,
H TEPMOAMHAMUKHA IIP10, ITP11
7 Tema 2.1 OcHoBBI MonekymsipHo- | JIP9,MP3, MP4, IIP2, | Ilpakmuueckas paboma
KWUHETHYECKOU TEOPUHU. 1IP3, I1P4, IIPS (npaxmureckoe 3adariue)
W neansHbliiras Jlabopamopnas paboma
Juxkmarmot
8 2.2 CpoticTBa napos, xwunkocteit u | JIP9, MP3, IIP3, IIP7, | Jlabopamopnas paboma
TBEPIBIX TEN IIPS, I1P9, IIP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIUHAMUKH IIP3, [1P4. IIP] ] (npaxmuueckoe 3a0ate)
10 JIP13, MP3, MP4, Konmpomras paboma
Paznen 3 MPs, ITP4, ITPS, | Tecm
DIEeKTPOANHAMHUKA TP, ITP7, ITPS,
1IP11
11 JIP13, MP4, MP5, Tpaxmuueckas paboma
Tema 3.1 DnexkTpuyueckoe 1oJie [1P4, [1P6, 11P7 (rpaiamuseckoe sadaiue)
12 JIP13, MP3, MP4, Tpaxmuueckas paboma
Tema 3.2 3aKOHBI MOCTOSHHOTO IIP4, IIP5, TIPS (nparmurieckoe sadariie)
TOKa Jlabopamopmnas paboma
Jluxmarmoi
Tema 3.3 DneKkTpUUeCKUN TOK B JIP13, MP3, MP4, Jlabopamopnas paboma
13 pa3IMYHBIX Cpeaax IIP4, TIPS, [IP11
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14 Tenta 3.4 MarHiTHoe Home JIP13, I[IP4, I[IP11 Lpaxmuueckas paboma
(npaxkmuueckoe 3a0arue)
15 Tema 3.5 DiexkrpoMarHuTHas JIP13, MP1, I1P4, Lpaxmuyeckas paboma
WHTYKIIHSI IIP11, IIP6 (npaxmureckoe 3a0aHue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, ITP2, Konmponvhas paboma
KoJie0anus 1 BOJIHBI I1P4, ITP10
17 Tema 41 MeXAHIICCKIE JIP13, MP3, IIP], Tpaxmuyeckas paboma
IIP2, ITP4 (npaxkmuueckoe 3a0anue)
KOJI€0aHUSA U BOJIHEI Jlabopamopras paboma
18 JIP13, MP3, MP4, Lpaxmuyeckas paboma
Tema 4.2 DnekTpomMarHuTHbIE
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0anue)
KOJIEOAHUS U BOJIHBI Jlabopamoprasi paboma
19 Pasnen 5 JIP4, ZIVIIij, Zg;, 11P2, [];ecm -
OnTiKa 2 OHMPOTILHASL PAbOMa
20 Tema 5.1 Ilpupoma JIP4, MP3, IIP1, Tpaxmuueckas paboma
B . IIP2, ITP4, IIP8 (npaxmuveckoe 3a0arue)
OJIHOBELIE CBOMCTBA CBETA Jlabopamoprasi paboma
21 Pasaen 6 JIP4, MP9, ITP2, I1P4, 17; ecm -
DJIeMeHTBbI KBAaHTOBOH QU3NKHN 11P6, 1TP11 ORIPAToRAZ paboma
22 JIP4, MP9, IIP2, IIP4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas ontuka IIP6, ITP11 (nparmurieckoe 3adanue)
23 Tema 6.2 dusuka aroma u J1P4, MP9, 11P6, Hpamnuqeacaﬂp;zgoma
ATOMHOTO 71pa JTIP11 (npaxmuyeckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 11P7, ITP11
25 Tema 7.1 Crpoenue u paszsutu( JIP4, MP9, [IPI, IIPS,
Bcenennoun IIP7, IIP11]

4.2 IIpome:xxyTOUHAS ATTECTALUA

[IpomexxyTounasi arrectanus OOYYalOIIMXCS OCYHIECTBISCTCS IO 3aBEpIICHUU HM3YUCHHUS
JUCHUIIIIMHBI U TTO3BOJISIET ONPEIEIUTh KAYECTBO U YPOBEHb €€ OCBOCHMS.
®dopma npoMeKyTOUHOM aTTecTauuu 1no aucuuiuinie « @usnka» nuddepeHmpoBaHHblii 3a4eT B 1

CeMecTpe M dK3aMeH BO 2 ceMecTpe.

Ne Bonpocul oughgpepenyuposannozo 3auema/ oudakmuuecxkue Tema
COUHULbL

1 | Buasl aBmkeHus Teaa.

2 | Yckopenue. [lepemerienue.

3 | Buubl MexaHMYECKUX CHIL. Paznen 1 Mexanuka

4 | 3akonsl HeroToHa.
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Nmnynec Tena. IMnynbe cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
Mexanuueckass pabora. MoITHOCTb. DHEpPrusi M €€ BHUIBL. 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 |YpaBHeHME COCTOSHUS HJlealIbHOTO ra3a. M3omporeccsl B razax.
10 |[IepBoe HavanO TEPMOJUHAMHKH, €TI0 MPUMEHEHUE K U30IPOIIECCaM.
11 [TBepaple Tena, UX CBOICTBA.
Ne Konmponvusie gonpocwt Ix3amena/OudaxmuuecKue eOuHuybl Tema
1 |OcuoBubie nosoxxennss MKT, nx onbiTHOe 00ocHOBaHue. uddy3us. Paznen 2
bpoynosckoe nerxkenue. OcHoBHoe ypaBHeHne MKT. OCHOBBI MOJIEKYJIAPHOM
(U3MKK ¥ TEPMOAMHAMUKHI
2 |DnekTpuueckas eMKOCTh. KoHIeHCaTOphl ¥ MX BUJIBI. Paznen 3
DNeKTpoIMHAMHKA

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

Kpurepuu oueHku ougghepenyuposannozo 3auema u IK3amena

—  «OTnn4HO» - TEOPETHYECKOE COAEpKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
YMEHHUsI CPOPMHUPOBAHBI, BCE TMPEAYCMOTPEHHBIE TIPOTPaMMOii yueOHbIe 3a/IaHUs BBIITOJHEHBI, KAYECTBO
UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopomo» - TEOPETHYECKOE COACp)KaHHE Kypca OCBOCHO IIOJIHOCTBIO, 0Oe3 mpoOesos,
HEKOTOpble YMEHHS C(QOPMHPOBAaHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIC IMPOTPaMMON ydueOHBIE
3aJJaHMs BBITOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIIOJIHEHBI C OIINOKaMH.

—  «YIOBJIETBOPHUTEIBHO» - TEOPETUYECKOE COJepKaHHE Kypca OCBOCHO YAacCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl C OCBOSHHBIM
MaTepuajioM B OCHOBHOM C(OPMUPOBAHBI, OOJIBLIIMHCTBO IMPEIyCMOTPEHHBIX HPOTrpaMMOil 0O0ydeHus
y4eOHBIX 33JJaHU BBIITOJTHEHO, HEKOTOPBIE U3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OITHOKH.

—  «HeynoBneTBOpHUTENBHOY - TEOPETUUECKOE COJEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMBIE
yMeHUs He C(OPMHUPOBAHBI, BBINIOJIHEHHBIC YUeOHbBIE 3a/1aHUS COIEPKAT IpyOble OIIUOKH.
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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 paboOTalOT B B MHKPOTpYIMIax:
pelalT MpakTHYEeCKUEe 3aJaud, OTBEYAlOT]
Ha MpoOJEeMHBIE BOMPOCH U MPHUXOAIT K
o0meMy BBIBOJY O 3HAYCHHU 3aKOHOB
COXPaHEHHUS B IPHUPOJIE.

Pasznen 2 Moaekyasipaas ¢pusuka. Tepmonnnamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KWHETHYECCKON
Teopun. HWaeanbHbIi
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOJFOTHBIN HYJIb)

[IpemogaBatens B Hadajge W 1O XOAY
U3JIOKCHUsI y4eOHOTro Marepuaia Co3/1aeT
npoOJeMHbIE CHTYallud U  BOBJIEKACT
CTYJICHTOB, OOBEAMHEHHBIX 10 KOMaHJaM
B ux aHanu3. OOCYXITal0T CYyILIECTBOBAHUE
NpEIeIIbHO HU3KUX M BBICOKHX TEMIEPaTyp

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKH

Tema 3.3
DNEKTPUUECKHUIN TOK
B IOJTYITPOBOTHHKAX

Ananuz
CUTYyaIuu
«[IpoBOaUMOCTD pa3HBIX
cpen»

KOHKPETHOH

Conepx(aHI/Ie nmoaacTcda 4epes
BOIIPOCOB O MpOBOAMMOCTH Cp€a, O
HOCHUTCIIIX TOKa, HIPUMCHCHUU TOKa B
Cp€aax, Ha KOTOPBIC CTYACHTBI JOJI?KHBI
OTBC€YATh HCIOCPCACTBCHHO B XOJC JICKIIUU.

CepuIo

Opranu3zanys IUCKyCCUH
Pa3nen 4 Kojiebanusi 1 BOJITHBI
Tema 4.2 I'pynnoseie nuckyccun | PabGoras B KOMaHJe, CTYIEHTBI
DNeKTpOMarHuTHHIE «ITapameTtpsl n NPUMEHSIOT 3HAHUS MaTeMaTUKU [pHU
KOJ1e0aHusl U BOJIHBI yYpaBHEHUE IIOCTPOCHUH rpaukoB
3J€KTPOMAarHUTHBIX TPUTOHOMETPUYECKUX byHKIUH K
KoJIeOaHuii OITHCAHHMIO AJIEKTPOMArHUTHBIX
KoJIcOaHUIA.
Paszgen 5 OnTuka
Tema 5.1 Ilpupona | Ananus KOHKpEeTHOH | JleMOHCTpanus 3aKOHOB MPEIOMIICHUS U
CBETA. Bonnoseie | cutyaniun ~ «BoOJIHOBBIE | OTPaKEHHUSI CBETa, BOJIHOBBIX CBOMCTB

CBOWCTBA CBETa

CBOMCTBA CBETA)

CBETa C TOMOIIBIO  JU(PpPaKIHOHHOU
pemetkn U crnekrporpada. Opranuszamnus
JTUCKYCCHUU-  CUTYyallus-yIpaKHECHHE, B
KOTOpOil oOydaeMble YNPaKHSIOTCS B
pelIeHUN HETPYIHBIX 3ajad, HCIOIb3Ys
MeTO]l aHAJIOTUH (Y4eOHBIE CUTYAIIHH).
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NEPEYEHDb TPAKTUYECKHAX/JIABOPATOPHBIX 3AHATHM

[punoxenue 2

Conepxanue TeMbl NPAKTHYECKUX/JIA00PATOPHBIX 3AHATHIA KouaunyecTBo
00yueHus 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agau no 2
KHHEMAaTHKe.
IIpakTnyeckas padora Ne 2 Pemienue 3a1au Ha 2
rapaMeTpsl BpallaTeIbHOrO ABHKECHUS
JlabopaTopHas padora 1 «OnpeneneHue MmIOTHOCTH 2
BEIIECTBA»
1.2 3akoHb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroToHa.
1.3 3akonsl IIpakTuyeckas padora Ne 4 PemieHnue 3a1a4y Ha 3aKOH 2
COXpaHEHUS B COXPaHEHHUS UMITYJIbCa
MEXaHHUKE
IMpakTnyeckas padora Ne5 Pelienue 3a/1a4 Ha 3aKOHbI 2
COXPaHEHHUS SHEPTUU.
JlabopaTopHas padora 2 «3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHHYECKON SHEPTUM»
Paznen 2 MOJIEKYJIAPHASA ®U3UKA. TEPMO/IMHAMUKA 15
2.1.0cHOBEI IIpakTnyeckas padora Ne 6 Pemenue 3aga4 no teme 2
MOJIEKYJISIPHO- «OcHoBBI MKT».
KUHETUYECKON IIpakTnueckas padoraNe7 «Pemenue 3aga4u Ha
Teopun. MlneanbHblil | ypaBHEHHE COCTOSHUS UCATBHOTO Ta3ay
ra3 JlabopaTopHas padora Ne3 I[IpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CBoiicTBa JlabopaTopnasi padora Ne4 Poct kpucramios. 2
mapos, xkuakocter | JlaboparopHas padora NeS l3mepenue BiaxHOCTH 2
U TBEPABIX TEI BO31yXa
JlabopaTopHas padora 6 «Onpenenenue yaeabpHON
TEIJIOEMKOCTH BEILIECTBa» 2
2.3 OCHOBBI IMpakTuyeckas 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 JlabGoparopuas padora Ne 7 «Onpenenenue yaeabHOro 2
IIOCTOSIHHOT'O TOKa COTIPOTUBIICHUS TIPOBOTHUKAY.
JlabGoparopHas padora Ne 8 «3yuenue 3akona Oma miis 2
y4acTKa HEemn.
JlabGoparopunas padora Ne 9 «IIpoBepka 3akOHOB 2
[apaJuIeIbHOTO COEAMHEHUS IPOBOJHUKOBY.
JlaGoparopnas padora Ne 10 «Onpenenenue IJ1C u 2
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BHYTPEHHETO COIPOTUBIICHUS] UICTOYHUKA JIEKTPUYECKON
SHEPIUN»

JlabopaTopHas padora Ne 11 UccnenoBanue 2
3aBUCUMOCTH MOIIHOCTH, TOTPeOIsieMOH 1aMIoi
HAKaJIMBaHUS OT HANIPSDKEHHS HA €€ 3aKHMax
IIpakTuyeckasi padora NelO «PemeHue 3a1a4 Ha 3aKOHBI 2
Oma. CornpoTHBICHUE
IIpakTuyeckasi padora Nell «Pemrenue 3a1a4 Ha 3aKOHBI 2
COEMHEHUS MPOBOIHUKOB
IIpakTnyeckas padora Ne 12 Pemenue 3a1a4 Ha
(bopMyIbl pabOThl M MOIIHOCTH TOKA 2
3.3 Dnexrpuyeckuii | JlaboparopHasi padora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
nonynpoBogHukax | Jlaboparopnas padora Nel3 «JI3yuenue cBOHCTB
HOJIYIIPOBOJTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHasi | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKIHS.
VH]TyKIIHST
Pa3znea 4 Kosre0anusa u BOJIHBI 12
4.1 Mexanunueckue | Jlaboparopnas paGora Nel4 l3yueHue 3aBUCHMOCTU 2
KoJIcOaHUs U nepuoAa KoseOaHUMl HUTSHOTO (WM TMPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenuwe 3agau  Ha 2
napamMeTpsl K0JIeOaTenbHOTO IBUKCHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3aga4 Ha BUIBI 2
DNEeKTPOMarHuTHBIE | COMPOTHUBIICHHUI
konebanus u BojHbl | [lpakTuyeckasi padora Ne 16 Perienue 3aau o reme 2
«Ilepemennsrii Tok. Tpanchopmatop»
IIpakTnuyeckas padora Nel7 «OnekTpoMarHuTHbIE 2
KOJIeOaH!s I BOJIHBI».
JlabopaTopnasi padora Ne 15 «/3ydyenue ycrpoiicTBa 2
TpaHcpopmaTopa, FreHepaTopa.
Pazgen 5 Onrtuka 10
5.1 Ilpupona JlabopaTopnasi padora Nel6 «Omnpenenenue 2
cBeTa. BonHoBBIE MOKa3aTesl MPeIOMIICHHS CTEKIIa.
CBOMCTBA CBETa JlaGopaTopuas padora Nel7 «/3y4yenue uHTeppepeHInn 2
U TudpaKIum.
JlaGopaTopHas padora Nel8 N3mepenue ninuHbI 2
CBETOBOM BOJIHBI C IIOMOIIbIO TU(PAKIIMOHHOMN PEIIeTKH.
JlabopaTopnas padora Ne 19 «Habmronenne crieKTpoB
M3IYYEHUS U TTOTIIOICHUS. 2
IIpakTunyeckas padora Ne 18 Pemenne 3agau mo reme
«BOJIHOBAsI ONTHKAY 2
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Pa3nes 6 DiieMeHTHI KBAHTOBOM (PU3UKH 3
IIpakTuyeckasi padora Ne 19 Pemenue 3a1a4 no teme 2

6.1 Ksanrosas «3akoHbI poToddderrar

ONTHKA

6.2 ®usuka aroma | [IpakTuyeckas padora Ne20 Pemenue 3agad no teme 1

Y aTOMHOTO s1JIpa «PagroakTHBHOCTB. 3alUCh SAEPHBIX PEAKLIU»

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 JUKTAHT
Ne2 Paznmen 2 JIP4, JIPY9, MP3, | KourpoabHasi (1. TecroBble 3a1aHus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4n
Ocuoel | yp3 1Py, 11P7,
MOJIEKY IIPHOH IIPS, IIPY, IIPI0,
(puszuku M| oprg
TePMOANHAMUKHI
Ne3 Pasien 3 JIP4, JIP13, MP3, | KonutpoabHas (1. TecroBele 3ananus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4un
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 mocTpoeHuemM
IIP2, IIP4, ITP8 padora yepTexa
OnTuka 2. Pacuernsbie 3anauun
Nes Paznea 6 JIP4, MP9, IIP2, | KoutpoabHas (1. Tecr
9JIeMEeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Jomnyck IMoprdoamno | 1. IlpakTuueckue paboThl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3. Tector
4. KoHTposbHbIE pabOThI
5. I'moccapwii o
MEXaHUKe
6. MUHU-TIPOEKTHI
Ipomexyto| AuddepenunpoBan HroroBas 1. TecToBbIe 3a1aHUS
YHasA HBIN 3a4€T KOHTpoJibHasi | 2. TunoBkle 3a1aHu
aTTecTranusa pabora
Ipome:kyTo| OK3ameH Jx3amenanuno | 1 Teopernueckue
YyHas HHbIE BOIPOCHI IO CO/IEPIKAHUIO
arrecranus onjeTsl Kypca

2. TunoBkIe 3aaHus
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JIUCT PETUCTPALIUY U3MEHEHUN U JOTIOJTHEHUHA

No Pa3znen paboueit KpaTkoe cosepxaHie U3MEHEHHUA/ IOTIOJTHEHHS Jlara, [Toanuce
n/n [MpOrpaMmesl ° [IPOTOKOJIA| Mpeaceaaress
' acenans I1 [K
PaGoyass nmporpamMma y4eOHOW AMCUMIUINHBI «DHU3HUKAN»
aKTyaJIM3MpOBaHa.
=D B pabo4yio nporpaMmy BHECEHbI CJICAYIOLIHE H3MEHEHMUS:
3 YCJIOBUA B cBsi3U ¢ 3aKJIFOYEHUEM KOHTPAKTOB CO CTOPOHHUMHU ~ 08.09.2021 .
PEAJIM3ALIMH YIEKTPOHHBIMH OUOIMOTEUHBIMH cicTeMamu Db [Tporoxos Ne
AL Axanemust K-27-20 ot 20.02.2020 r. UIT Bypuesa :
AACLMILIMHBL A.W.n0 31.03.2023 r., CucteMa 3J€KTPOHHOTO 00y4eHus
«Axkagemus» K-39-21 ot 12.07.2021 r. OO0 «Axkanemus-
meaua» 10 31.08.2024 r., 56C BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,35C FOPAMT K-42-21 ot 12.07.2021 .
000 «InekTporHoe u3aateabctBo KOPAUTY ¢
01.09.2021 mo 31.08.2022 r., 9BC ZNANIUM.com K-44-
21 o1 12.07.2021 r. OOO 3uanuym ¢ 01.09.2021 mo
31.08.2022 r
3 YCJIOBUS B CBSI3M C OOHOBJIEHHMEM MaTepHAIIbHO-TEXHHUYECKOTO P§.09.2021 r. |
PEAJIM3ALIUU obecrieueHus n. MarepuaibHo-TexHuueckoe odecneyenue [[Iporokos Ne
YUYEBHOMH 4UTaTh B HOBOH PelaKLIUH: 1
JTACLIATTJIMHDBI JlabopaTtopusi PU3UKH

VueOHas ayauropus JUis  MPOBEACHUs  Y4EOHBIX,

MPaKTHYECKUX W JIaDOPATOPHBIX 3aHATHH, VIS IPYIIOBBIX

M WHIMBUAYAJIbHBIX KOHCYJIbTALIMK, JJIg TEKYLUEro

KOHTPOJIS U MPOMEKYTOYHOM aTTeCTallUH.

Pabouee  MecTo  mpenojaBaresii:  MEPCOHANIbHBIN |

KOMIBIOTEP, MPOEKTOp, paboume Mecrta 00ydaroLHXC,

N0CcKa yyeOHas, yuyeOHas MeOerb; ;

KD®, neMoOHCTpallMOHHOEe O0OpyaOBaHHE [0 TeMeE

"ITepeMeHHBbIH TOK", JAEMOHCTpPAUMOHHOE 00OpPYI0BaHHE

no teme "DJeKTpocTaTuKa", MOJEIM KPHUCTAIIMYECKOH

peLIETKH, JEMOHCTPALMOHHOE O00OpYyJOBaHHE IO TEME

"ONeKTpOMArHeTusM", MO/IEJIb "DnekTpodopHas

MaliuHa'";

AMnepMmeTpsl 1ad00paToOpHbIE. ;

bapomeTp; :

BoJbTMETpBI. ;2

MyJbTUMETPHI. ;

DJIEKTPOMETP;

TpyOku CTEKNSAHHBIE;

F [lITaruBel 1adopatopHseie 1uI-01;

t Tabnuua Menneneena; ;
“urpomeTp ncuxomerpuueckuit BUT-1; |

Habopbl pe3uCcTOPOB I NMPAKTHKYMa,

HaOopsl 1abopatopHbie « MexaHuKay.,

Habophbl 1abopaToOpHBIE 110 3JIEKTPOJIU3Y

HaGopsl nabopatopHbie «ONTHKA»;

Monaenu no QuU3UkKe;

Habop no >1ekTpoin3y (1eMOHCTPaLMOHHBIH);

[Tpubop w1 AeMOHCTpALMK 3aBUCUMOCTH COMPOTUBIICHUS i

METaJlJla OT TEMIIEPATYPHI; :

[Tpubop ansg wzyuenus npasuia JleHna:

[Ipubop misi u3MepeHHs UIMHBI CBETOBOW BOJIHBI C

HabopoM JH(PaKLIHOHHBIX PELLIETOK; :

[Ipu3mMa nosepoyHass MarHuTHas

MarvuThl [MOJIOCOBBIE JEMOHCTPALlHOHHbIE

Maruutsl U-00pa3Hbie 1€MOHCTPALIMOHHbBIC
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