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1 OBIIASA XAPAKTEPUCTHKA PABOYEIl TNPOTPAMMBI  YYEBHOWM
TACIATITAHBI

1.1 O6aacTh NpUMeHEeHHs POTrPaMMbI

Pabouas mnporpamma y4eOHON aucuuIuiiHBl @DH3MKA SBISETCS 4YacTbio 00pa30BaTEbHON
nporpammbl CIIO — mporpaMMbl MOATOTOBKM CHELMAINCTOB CPEIHETO 3BEHA IO CIEIHATbHOCTH
cpeaHero mpodecCHOHAIBHOTO 00pa30BaHUS TEXHOJIOTHYECKOTO Mpodmis MpoQecCHOHATBHOTO
oOpazoBaHHs

Pabouas nmporpamma cocTtasiieHa JUIst 04HOU (HYOPMBI O0yUCHHUS.

1.2 MecTo AMCUMIUIMHBI B CTPYKType NPOrpamMMbl MOJATOTOBKH CHENHAIHMCTOB CpPeAHEero
3BEeHA

VYyeOnas guciuiuinHa «®usuka» OTHOCUTCS K 001eo0pa3oBaTebHOMY LUKIY MPOrpaMMbl
IOJIrOTOBKM CHELMATIMCTOB CPEIHEro 3BeHa M OTHocuTcs K npeamerHoi obmactu PI'OC cpennero
obmero oopazoBanust «EcTecTBeHHBIC HAYKI.

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

yrIyONIeHHBIH (TPOMUITBHBIN).

PaGouast mporpamma y4eOHOW TUCHMIUTMHBI DH3MKa HWMEET MEKIPEAMETHYIO CBA3b
00111e00pa30BaTEeIbHBIMU YYCOHBIMU AUCIMIUIMHAMU broxumus, ActpoHomusi, Maremaruka.

3HaHUS U YMEHUS, MOJyYCHHbIC OOYUYAIONIMMUCS MPH OCBOCHUHU 00I1e00pa30BaTEIbHON YUeOHOH
IMCHUILIHHBL «Du3nkay, yriayOssfoTcs W PacHIMPSIFOTCS B MPOIECcCe U3YYCHHUS y4eOHBIX IUCIUIUIMH
OporpaMMbl  TOATOTOBKH  CIICIMAIMCTOB  CPEAHEro  3BeHa €CTECTBEHHOHAyYHOTO U
o0nIempoeCCHOHATHHOTO ITUKIIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS T CUHIIJIMHBI:
OcBoenue conepkaHusi y4eOHOM  AuUCHUIUIMHBI — «Du3nka» o0ecrneurnBaeT  JOCTHXKCHHE
00yUaIOIUMUCS CIIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHBIE PE3YyJAbTATHI

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM WYHCIE CamMoO0pa3oBaHUIO, Ha
JIP9 | mpOTsHKEHUHM BCEH >KM3HU; CO3HATENBHOE OTHOIIEHUE K HEMpPEephIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICTITHON TPO(eCCHOHATbHON U 0OIIECTBEHHOM JESTENHHOCTH,

OCO3HaHHBII BbBIOOp Oyaymiel mpodeccur M BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB;, OTHOIICHHE K HpO(i)CCCI/IOHaIH)HOI\/JI ACATCIIPHOCTH KAaK BO3MOXXHOCTHU
y4acTusi B PEIICHUU IJIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATHHBIX
po0Jem;

JIP13

MeTal’[pe}lMeTHLle PE3YyIbTATHI

YMEHHME CaMOCTOATEIBHO ONPENCNATh LEIM JEATEIBHOCTH M COCTaBIATh  IUIAHBI
JEATEIbHOCTH; CaMOCTOSTEIIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
MP1 | AeATEeNbHOCTh; MCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS JTOCTHMKEHUS IOCTaBIICHHBIX
Heneil 1 peaau3aly IIaHOB JIeSTeIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATEIHU B PA3TUYHBIX
CUTYalUsX;

BJIAJICHHNE HAaBBIKAMH IIO3HABATENBbHOM, Y4eOHO-MCCIEeNOBATEIbCKOW M MPOEKTHOM
NEeSITEIbHOCTH, HaBbIKAMU  pa3pelieHus MpodsieM; CHOCOOHOCTh M TOTOBHOCTh K

MP3 CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHHUS MPaKTUYECKUX 3a7ad, I[PUMEHEHUIO
Pa3IUYHBIX METOJIOB IIO3HAHMS,
TFOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSTEIbHOW HMH(QOPMALMOHHO-II03HABATEIbHON
MPpa | ACATENIBHOCTH, BAJCHHE HABBIKAMH TOJYYCHUS HeoO0XouMoW MH(pOpMaLUU U3 CloBapei

pa3HBIX THIIOB, YMEHHE OpPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX HH(pOpMaIUH,
KPUTUYECKH OLIEHUBATh M HHTEPIPETHPOBATH MH(OPMAIHIO, TOITYYAEMYI0 M3 Pa3IUYHbBIX
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HCTOYHHUKOB,

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

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

MP9 | MBICIMTENIBHBIX IPOLIECCOB, HUX PE3YIbTaTOB M OCHOBAaHWM, IPaHUIL] CBOErO 3HAHUS U

HE3HaHW, HOBBIX ITIO3HABATCJIbHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IIpenMeTHBIE pe3yJIbTATHI

I1P1

c(OPMHUPOBAHHOCTb MPEJCTABICHUH O PONM U MecTe (PU3MKUM B COBPEMEHHOM HayyHOU
KapTHHE MHpa; MOHUMaHHe (PU3NYECKON CYIIHOCTH HaOMI0IaeMbIX BO BeeneHHOM saBneHMId;
IIOHUMaHue poiu (PU3MKU B (POPMUPOBAHMM KPYyro3opa M (yHKUHOHAIBHONH I'PaMOTHOCTH
YeJI0BEKa JUI pEUICHUS IPAKTUYECKHX 3a]1a4;

I1P2

BJIQJICHUE OCHOBOIIOJIATAIONINME (DU3HMUECKUMHU MOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPHAMH; YBEPEHHOE MOJIb30BaHuEe (PU3NYECKOM TEPMUHOIOTHEH U CUMBOJIMKOM;

I1P3

BIIQJICHUE OCHOBHBIMU METOJaMU HAyYHOTO TIO3HAHMS, WCIOJIb3YeMbIMU B (U3UKE:
HaOMO/IeHUE, OIMMCAaHUE, M3MEPEHHEe, SKCIEePHUMEHT; yMEHHs o0pabaThiBaTh pe3yibTaThbl
WU3MEpPEHHM, OOHApYKMBAaTh 3aBUCUMOCTh MEXIY (U3HMYECKUMHU BEIMYUHAMH, OOBSCHSATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JIATh BHIBOJBI;

11P4

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

I1P5

c(OPMHPOBAHHOCTh YMEHHMS INPHUMEHATh MNOJYYEHHbIE 3HAHUS Uil OOBSCHEHHS YCIOBHH
NPOTEKaHUs (PU3UYECKUX SIBJICHUW B MPHUPOJE W JUISI MPHUHATHS MPAKTHYECKUX PEIICHUH B
IIOBCEHEBHOM KU3HH;

I1P6

c(OPMHPOBAHHOCTh COOCTBEHHOM IMO3UIMU 1O OTHOIIEHHIO K (U3MYECKON HHpOpmanuy,
I10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB;

I1P7

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

I1P8

c(OpMUPOBAHHOCTh YMEHHUS HCCIENOBaTh M aHAJIU3UPOBATh pa3zHOOOpa3Hble (U3UYECKHE
SIBJICHUS M CBOWCTBA OOBEKTOB, OOBACHATH MPUHIMIIBI PAOOTHI U XapaKTEPUCTUKU NMPHOOPOB
U YCTPOWCTB, OOBSACHATH CBSA3b OCHOBHBIX KOCMHYECKMX OOBEKTOB C TeO(pU3NYECKUMU
SBJICHUSIMU;

I1P9

BIIQJICHUE YMEHHSIMHU BBIIBUTATh THUIIOTE3bl HAa OCHOBE 3HAHHUS OCHOBOIOJIATAIOIINX
(Gu3NYECKUX 3aKOHOMEPHOCTEW H 3aKOHOB, TIPOBEPSITh UX JKCHEPUMEHTAIbHBIMU
cpeJcTBaMu, GOPMYIUPYS 1EJIb UCCIIEIOBaHMS;

I1P10

BJIAJICHUE METOJaMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS W NPOBENEHUS (U3NUECKUX
9KCIIEPUMEHTOB, OINMCAHMS M aHalu3a I[IOJIyYEHHOM HM3MEpUTENbHOU HH(OpMAaINH,
OIpEeIEeTICHUs JOCTOBEPHOCTH IOJYYEHHOIO pe3ysbTaTa,;

I1P11

c(hOpMUPOBAHHOCTh YMEHHUI NPOTHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATh IOCIIEICTBUS
OBITOBOM W TPOW3BOACTBEHHON JEATETBHOCTH YEJOBEKA, CBS3aHHOH € (QPU3NYECKUMHU
MIPOIIECCAMH, C TTO3HIINI SKOJIOTHUECKOM 0€301MacCHOCTH.




2 CTPYKTYPA M COJEP)KAHUE YUYEBHOU JJUCIHUATLIIMHBI

2.1 TeMaTu4ecKuii JIaH

Y4yeOHas Harpy3Ka o0y4aommxcs

B TOM YHCJIE

= . @ Ilnanupyembie
2 bTAThI
Pazgen/ Tema qucHMIIMHBI o g L = Z = pesya
3 >~ $E | &£ OCBOEHHSI
2 = = = = JMCIUILINHBI
§ g = &5
< M =4 [<p]
Z 27 | g
= = =
BBenenue 2 2 g%’ P13 MP3,
JIP4, MP 3, MPA4,
Pa3znen 1 Mexanuka 27 13 10 4 IIP1, IIP2, IIP3,
I1P4, I1P9
Tema 1.1 Kunemaruka 10 4 4 2 gﬁj Mp4, 1P,
JIP4,MP3,11P2,
Tema 1.2 3axousl Mexauuku HeroToHa 6 4 2 11P4.1TP9
JIP4, MP3,MP9,
Tema 1.3 3akoHBI COXpaHEHHS] B MEXaHUKE 11 ) 4 2 TIP1-IIP4
JIP4, JIPY, MP3,
Pa3zpen 2 MP4, MP9Y, IIP2,
OCHOBBI MOJIEKYJISIPHOI (PU3UKHU H 26 11 6 9 IIP3, ITP4, IIP7,
TePMOJAMHAMHMKH 11P8, ITPY,
I1P10, ITP11
Tema 2.1 OCHOBEI MOJIEKYIIS - JIP9,MP3, MP4,
. cHo OH? YIAPHO™ |99 4 4 3 IIP2, ITP3, ITP4,
KHUHETU4YeCcKou Teopun. MaeanpHbliiras 1IP8
2.2 CBolicTBa HapoB, >KUAKOCTEH U TBEPIBIX J/IP9, MP3, TIP3,
POB, JucocTe A 10 4 6 IIP7, TIPS, I1P9Y,
Ten 1IP10
JIP4, MP3, MP9,
Tema 2.3 OcHOBBI TEPMOAMHAMUKHI 5 3 2 I1P2, I1P3, IIP4.
IIP11
JIP13, MP3,
Pa3znen 3
ol 50 26 10 14 MP4, MP5, I1P4,
DJIeKTPOAMHAMMKA IIP5, ITP6, IIP7,
IIPS, I1P11
JIP13, MP4,
Tema 3.1 DnekTpuyeckoe 1oJie 6 4 2 MPS5, I1P4, I1P6,
IIP7
JIP13, MP3,
Tema 3.2 3aK0HBI HOCTOSIHHOI'O TOKa 22 6 6 10 MP4, I[TP4, IIPS
IIPS8
Tema 3.3 DIEKTpUUECKUN TOK B 1 JIP13, MP3,
cpenax P11
Tema 3.4 MarautHoe I10JI€ 6 6 JZPII_[31,)ZP4,
JIP13, MP1, I1P4,
Tema 3.5 DnekTpoMarHuTHast UHIYKIUS 6 4 2 P11, 11P6
Paznen 4 JIP4, JIP13, MP3,
A 20 8 8 4 | Mp4, mIPI, 1TP2,
Koaebanust 1 BOJTHBI IIP4. IIP10




Tema 4.1 Mexanndeckue KojieOaHus u 6 5 2 2 JIP13, MP3, IIPI,
BOJIHBI 1IP2, [IP4
Tema 4.2 DneKTpoMarHuTHbBIE KoJieOaHUs U 14 6 5 9 f/[i 14 3 %I; i
BOJIHBI 1IP2, I[1IP4, IIP10
Paznen 5 14 4 9 3 JIP4, MP3, ITPI,
OnTHKa I1P2, ITP4, ITP8
Tema 5.1 IIpupona cera. BosiHoBbIe 14 4 2 8 JIP4, MP3, IIPI,
CBOMCTBA CBETA 11P2, ITP4, ITP§
Pa3nea 6 10 7 3 JIP4, MPY, ITP2,
JJIeMeHTbI KBAHTOBO# (pU3NKH 1TP4, 11P6, ITP11
JIP4, MP9Y, IIP2,
Tema 6.1 KBanToBasi onruka 6 4 2 IIP4, ITP6, TTP11
Tema 6.2 ®dusuka aToMa ¥ aTOMHOTO Apa 4 3 1 P4, ?7/[11;191 11Ps,
Pa3zpgen 7 9 9 JIP4, MP9, IIP1,
ABoonus Beejennoii 11Ps, 1TP7, ITP11
Tema 7.1 Crpoenne u pa3zsutue Bcenennoii | 2 2 gg;: %gi’ g}f 1]]
Bcero 151 73 39 39
IIpomexyTouHas aTTecTALMA, B TOM YHCJIe 18 JIP4, MPY, IIP1,
KOHCYJIbTAIHH 1p7
Bcero 169 73 39 39

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

EctecTBeHHOHAay4YHBII METOJ TIO3HAHMS, €ro BO3MOXXHOCTH U TpPaHUIBl TMPUMEHUMOCTH.
DKCHEepUMEHT U TeOpus B TpoIlecce IMO3HAaHHUS MPUPOJbl. MojaenupoBaHue (PU3NUESCKUX
SIBIIGHUU © TmporieccoB. Poib dKCliepuMeHTa M TEOPUM B TIPOLIECCE TMO3HAHUS TIPUPOJIBI.
®dusnyeckas BenuunHa. [lorpemHocTn u3MepeHuil puznueckux BenuunH. OU3NUecKrue 3aKOHBI.
['panunel npumennmocTy ¢usndeckux 3akoHoB. [loHsTHe 0 pusnUeckoil kKapTuHe MUpa. 3HaAaUCHUE
dusuku ipu ocBoenuu npodeccuii CI1O u cnenmansHOCcTe# CI1O.

Buab1 yueOHoii 1eATEIbHOCTH

VYMeHHUs MOCTAaHOBKU IeJeH NeSITeNIbHOCTH, IJIAaHUPOBAHUS COOCTBEHHOW JESTEIBHOCTH JJIA
JIOCTHIKEHUsI ITOCTABJICHHBIX L€JIEH, NMPEABUIACHUS BO3MOKHBIX pE3yJbTaTOB ATHX JICUCTBUU,
OpraHM3al¥ CAMOKOHTPOJISL ¥ OLIEHKU ITOJIyYE€HHBIX PE3yJIbTaTOB.

Pa3ButHe croCOOHOCTH SICHO M TOYHO H3JIaraTb CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBATH CBOIO
TOYKY 3pEeHHUs, BOCIPUHUMATh M AHAJIU3UPOBATh MHEHHUS COOECEIHUKOB, IpHU3HABas IPABO
JPYTOr0 4€JIOBEKA HAa HHOE MHEHHUE.

[TpousBenenue uaMepeHust GU3NUECKUX BETMYUH U OIIEHKA I'PAHUIIBI TOTPELTHOCTEH U3MEPEHUN.
[IpencraBneHue rpaHUIbl MOTPEIIHOCTENH HM3MEPEHUN MpH IOCTPOCHUH TrpaduKoB. YMeHHe
BBICKA3bIBATh TUIIOTE3BI NIl OOBSICHEHUS HAOJIOAaeMBbIX SIBIICHHI. Y MEHUE NpeajaraTb MOJIeNN
SBJICHUM. YKa3aHHe TpaHUl] NPUMEHUMOCTH (U3UYECKHUX 3aKOHOB. M3lokeHne OCHOBHBIX
IIOJIOKEHUM COBPEMEHHOM HAyYHOU KapTUHBI Mupa. [IpuBeeHre npuMepoB BIMSHUSA OTKPBITUN B
(¢u3rKe Ha mporpecc B TEXHUKE M TEXHOJOTHH Mpou3BojicTBa. Mcnonp3oBanue HTEepHeTa s
noucka HHGopMauu

Paznea 1 MEXAHUKA




Tema 1.1 Kunematuka
Mexanunueckoe aswxeHue. Ilepememienue. Ilyte. CkopocTs. PaBHOMEpHOE NpsSiIMOIIMHENHOE
NBUXKEeHUE. YckopeHue. PaBHomepeMeHHOe TpsMoiuHENHHOe ABmxkeHue. CBOOOAHOE mMajeHHUE.
JIBr>keHue Tenna, OpPOIIEHHOIO MO/ YIJIOM K TOPHU30HTY. PaBHOMEpHOE JBH)KEHHE MO OKPY>XHOCTH.
Buabl yueOHoii 1eATEIbHOCTH

IIpencraBieHrne MEXaHUYECKOIO ABHMIKCHUS Tela YPAaBHEHHUSIMH 3aBUCHMMOCTH KOOpIMHAT H
MIPOEKIIUEN CKOPOCTH OT BpeMeHH. lIpeacTaBieHne MEXaHMUECKOTO ABMIKEHHUS Tella TpadukamMu
3aBUCUMOCTH KOOPAMHAT W MPOEKUUEN CKOPOCTH OT BpeMeHHu. OnpeneiacHue KOOpAUHAT
MIPOMIEHHOTO TYTH, CKOPOCTU U YCKOPEHHUs Tena 1Mo rpadukaM 3aBUCUMOCTH KOOpAHMHAT W
IIPOEKIMHA CKOPOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT NPOWIEHHOTO IyTH, CKOPOCTH U
YCKOpEHHUs Tejla 110 YPaBHEHMSIM 3aBUCHUMOCTH KOOPAMHAT M MPOECKLUNW CKOPOCTH OT BPEMEHH.
IIpoBeneHre CpaBHUTEIBHOTO aHAIM3a PAaBHOMEPHOIO M PAaBHONEPEMEHHOIO JBH)KCHUH.
Yka3zaHue HCHONB30BaHUS IOCTYIATEIIBHOIO M BpPAaLlaTEIBHOIO JBWXKECHUNW B TEXHHUKE.
IIpnoOperenue omnbiTa pabOThl B IPYIIE C BBIIOJHEHUEM PA3IUMYHBIX COLUAIBHBIX PpOJEH.
Pa3zpaboTka BO3MOXHOW CHCTEMBI JACHCTBUW W KOHCTPYKLUMHU IS SKCIEPUMEHTAIBHOTO
OIIPENICIICHNS] KHHEMAaTUYECKUX BEJIMYUH.

Tema 1.2 3akonbl Mexanuku HeroToHa

[lepBoiii 3akon Herorona. Cumna. Macca. Ummnynbc. Btopoit 3akon Herorona. OcHoOBHOM
3aKOH KJIACCMYECKOM auHamMukd. Tpetuit 3axkoH HploTOHa. 3aKOH BCEMUPHOTO TITOTEHMS.
I'paButaninonnoe mnone. Cuna Tsbkectu. Bec. CrocoOwl m3Mepenuss maccbl Teia. Cuiibl B
MEXaHHKE.

Buab1 yueOHoii 1eATEIbHOCTH

[IpruMeHeHue 3aKOHa COXPAaHEHUS MEXaHWYECKOM HSHEepruM IpU pacyerax pe3yabTaToB
B3aUMOJICHCTBUI T€Jl TPAaBUTALIMOHHBIMU CHJIAMU U CUJIAMH YIIPYT'OCTH.

Tema 1.3 3aKoHbI COXpaHEHHSI B MEXaHUKE

3akoH coOXpaHEHMs uMIylbca. PeaktuBHoe nBukeHue. Pabora cunbl. Pabora
MOTEHUUANIBHBIX CHJI. MomHocTe. DHeprus. Kunernueckas sHeprus. IloTeHuuanbHas >Heprus.
3aKOH COXpaHEHHs] MEXaHW4YeCKOU sHepruu. [IpuMeHeHne 3aKOHOB COXpAaHEHUS.

Buabl yueOHoil 1eATEIbHOCTH

[IprumeHeHne 3aK0OHA COXPAaHEHUSI UMITYJIbCA ISl BBIYMCICHUS U3MEHEHUM CKOPOCTEMN TEJ NMPU UX
B3auMoAeHCTBUAX. M3mepeHne pabOThI CHUII U HM3MEHEHHE KHHETHYECKOW »HHEpruu Tena.
Brruncnienue paboThl CHII 1 U3BMEHEHHSI KHHETHYECKOW SHEPTUU Teja. Beluucienne noTeHmaibHou
SHEPTUM Tl B TpaBUTAIIMOHHOM moje. OmnpenereHue MNOTEHIHAIbHOW SHEPIHMH  YIPYro
neOpMUPOBAHHOTO Tela MO0 M3BECTHOM JAeGopMalMi W IKECTKOCTH Tella. YKa3aHWE TPaHUII
NPUMEHUMOCTH 3aKOHOB MEXaHUKHU. YKa3aHHe Y4YeOHBIX NUCIUIUIMH, MPU H3YyUYEHUU KOTOPBIX
HCIIOJIb3YIOTCSI 3aKOHbI COXPAaHEHHUS.
Pazzien 2 OCHOBBI MOJIEKYJISIPHOU ®U3UKU U TEPMOAUNHAMUKHU

Tema 2.1 OcHOBBI MOJIEKYJISIPHO-KMHeTHYeCKO Teopun. UneanbHbIN ra3

OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KMHETUUECKOM Teopuu. Pa3mepsl U Macca MOJIEKYJ U
atomoB. bpoyHoBckoe aBmkenue. Juddysus. Cunbl U 3HEpPrusi MeXKMOJIEKYJISIPHOTO
B3auMonencTBus. CTpoeHHEe Tra3000pa3HbIX, >KHAKUX U TBEpAbIX Tel. CKOPOCTH JBUKEHUS
MOJIEKYJT U UX n3mepenue. MaeanwHsiil ra3. JlaBinenue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOM Teopuu Tra3oB. TemmepaTypa u u3Mepenue. ['a3oBble 3aKOHBI. AOCOIIOTHBIN
HyJIb TeMneparypbl. TepmoauHaMH4YecKas IIKajda TeMIOEpaTypbl. YpPaBHEHHE COCTOSHUSA
HUJICaJbHOTrO raza. MosspHas ra3oBasi IIOCTOSIHHAs.

Buabl yueOHO# 1eATeJIbHOCTH

BrimonHenue OKCIICPUMCHTOB, CJIyXXallluxX JIsd 06OCHOBaHI/I$I MOJICKy.HHpHO-KPIHGTH‘-IGCKOfI
teopun (MKT). Pemenne 3amad ¢ NOpPUMEHEHHEM OCHOBHOTO YPaBHEHUS MOJICKYJISIPHO-



KHHETHYECKOM Teopuu ra3oB. OnpeeneHne napameTpoB BeIIeCTBa B Ta3000pa3HOM COCTOSTHUM Ha
OCHOBAaHWU YpaBHEHUsI COCTOSIHHS HIeallbHOTrOo Tasza. OrmpeneneHre mapaMeTpoB BeEIIecTBA B
ra3000pa3HOM COCTOSIHUU M ITPOUCXOISIIINX TporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p
(V). DkcniepumenTanbHoe uccienaoanue 3asucumoctu p (T), V (T), p (V). Ilpeacrasnenue B Bue
rpauKoB U30XOPHOT0, H300apPHOTO U U30TEPMUUECKOTO IMPOLIECCOB.

Bbruuciienne cpeHe KHUHETUYECKOW SHEPrUuM TEIUIOBOIO JABMIKEHHUS MOJIEKYJ MO0 H3BECTHOM
TeMmIieparype BellecTBa. Brpicka3piBaHue rumore3 sl OObsICHEHUs HaOJIOJaeMbIX SIBICHUM.
Yka3zaHue rpaHull MPUMEHUMOCTH MOJEIH «UI€ajbHbIN ra3» u 3akoHoB MKT.

Tema 2.2 CpoiicTBa 1apoB, :KUAKOCTEH M TBEPABIX TeJl

CgoiictBa mapoB. Vcnapenue u konaeHcamus. HacwimeHHbIi nap u ero cBoicTBa. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT
nasieHus. [leperpeTsiil nap u ero UCMoOIb30BAHUE B TEXHUKE.

CBoiicTBa XKMIKOCTEH. XapaKTepUCTHUKA >KHUJKOTO COCTOSHUA BemlecTBa. [[oBepXHOCTHBINA cioi
KUIKOCTU. OHEPrus NOBEPXHOCTHOTO cJIos. SIBIEHUS HA TpaHUIE KUIKOCTU C TBEPABIM TEJIOM.
Kanunnsipusie siBneHus.

CpolicTBa TBEpAbIX TeNl. XapaKTEpPUCTUKA TBEPAOrO COCTOSIHMS BELIECTBA. YIIPYrHE€ CBOMICTBa
TBepAbIX Tesl. 3akoH ['yka. Mexannueckue cBOMCTBa TBEpAbIX Tel. TernaoBoe paclIMpeHue TBEPAbIX Tell
u xuakoctel. [lnaBnenne u kpucramzauus.

Buab1 yueOHoii 1eATEIbHOCTH

W3mepeHne BIaXXHOCTH BoO3ayXxa. Pacuer KoJIMYecTBa TEIJIOThI, HEOOXOAMMOIO IS
OCYLIECTBIIEHUs IIpolecca MepexoJa BEIIeCTBA M3 OJHOIO arperaTHOro COCTOSIHUSA B JPyroe.
DKCIIEpUMEHTAJIbHOE HCCJEJOBAaHUE TEIUIOBBIX CBOWCTB BellecTBa. llpuBenenue mnpumMepoB
KanWUIIPHBIX SIBIIGHUHA B OBITY, IpHUpOE, TeXHUKE. VccienoBanne MexaHM4eCKUX CBOHCTB TBEPABIX
ten. Ilpumenenue ¢U3NUECKUX MOHATHH M 3aKOHOB B y4yeOHOM Martepuasie mpodecCHOHATBLHOIO
xapaktepa. Mcnonb3oBanue MHTepHeTa juisi moucka uH(GOpManuMyU O pa3padoTKax U MPUMEHEHMSIX
COBPEMEHHBIX TBEP/bIX U aMOP(HBIX MAaTEPHAIIOB.

Tema 2.3 OcHOBBI TEPMOTUHAMUKH

OCHOBHbBIE MOHSATUS U ONpeAcsieHUus. BHyTpeHHsIsI SHEPrusi CUCTeMbl. BHYTpeHHsIsI sHEprus
uaeanpHOro rasza. Pabora u Temora kak (opMbl mepegaud dHEpPruu. TernmoeMKOoCTh. Y AenbHas
TEIJIOEMKOCTh. YpaBHEHHE TeryioBoro OanaHca. [lepBoe Hauano TepMOIUHAMUKH. AAauabaTHBIN
nporecc. Ilpunmun aeiictBus terioBod mammuubl. KIIJ[ TerioBoro asurarens. Bropoe nauaino
TEPMOJUHAMUKHU. TepMoaMHaAMHUYECKas IIKajda TeMmIeparyp. XOJOAWIbHbIE MAallWHBL TernnoBbie
npurarenu. OxpaHa MpUpPO/IbL.

Buab1 yueOHoii 1eATEIbHOCTH

N3mepenune konuyecTBa TEIUIOTHI B IIpolleccax TeIulonepenadu. Pacder konmdecTBa TEIIOTHI,
HEO0O0XO0MMOI0 JUIsl OCYIIECTBIECHHUS 3aIaHHOr0 Mpolecca ¢ Temonepeaadeil. Pacuer namMenenus
BHYTPEHHEW SHepruu Tej, paboTbl U NEpPeJaHHOIO KOJWYECTBA TEIUIOTHl C HMCIOJIb30BAHHEM
IIEPBOI0 3aKOHA TEPMOJUHAMHUKH.

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

Brruncnenne paboThl ra3a, COBEPIIEHHOW NPU W3MEHEHUH COCTOSIHUA 110 3aMKHYTOMY LIUKITY.
Broruucnenne KIIJI npu coBepmieHnn ra3om paboTbl B Mpoleccax HM3MEHEHHsS COCTOSIHUS 10
3aMKHyTOMY HUKIYy. OOBsSCHEHHE MPHUHIMIIOB JEWCTBUS TEIUIOBBIX MalIWH. JleMoHcTparus poiu
(hU3UKH B CO37]aHUU U COBEPILICHCTBOBAHUY TEIVIOBBIX JIBUTATEIICH.

Paznea 3 QJIEKTPOINHAMHUKA
Tema 3.1 DnexkTpuueckoe moJe

DJleKTpuuecKkue 3apsiibl. 3aKOH coXpaHeHus 3apsga. 3akoH KyiioHa. Onekrpudeckoe
nojie. HampspkeHHOCTh aniekTpudeckoro mons. [lpuHmmmn cyneprno3unmu mojie. PaGora cun
aneKkTpocTaTuueckoro mnonusd. lloreHnman. Pa3HOCTh  MOTEHUMAIOB.  DKBUIIOTEHLHMAJIBHbBIE
NOBEepXHOCTH. CBS3b MEXKIY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB JJIEKTPUYECKOTO TOJIA.
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Jvonexktpukn B anekrpudeckoMm  moge.  Ilomspusanmst  guosnektpukoB.  IIpoBomHuMkM B
snexktpuueckoMm mosne. Konaencaropsl. CoenuHeHHE KOHJIEHCATOpOB B Oarapero. DHeprus
3apsKEHHOI0 KOHJIEHCATOpa. JHEPIHUsl DJIEKTPUUECKOIO MOJIS.

Buab1 yueOHoii 1eATEIbHOCTH

Brrunciaenue cun B33,I’IMOIICI>1CTBHSI TOYCYHBIX JJICKTPHUYCCKUX 3aPAN0B.

Brrancnenwne HAIIPpSXKECHHOCTH  JJICKTPUYCCKOT'O IIOJI OJHOI'O M HECKOJIBKUX TOYCYHBIX
QJICKTPHUYCCKUX 3apsad0B. Brraucnenue IIOTCHIHAJIa SJICKTPUYCCKOr'o IMoJjsi OAHOIO U HECKOJIBKHUX
TOYCYHBIX JJICKTPUYCCKUX 3apsAA0B. I/I3MCpCHI/IC Pa3HOCTH IMOTCHIIMAIOB.

I/I3MepeHHe OQHCPIrUM JJICKTPUYUYCCKOT'O ITIOJIA 3apsS’KCHHOI'O KOHACHCATOpPA. Brrauciaenue OHCPIrun
SJICKTPHUYCCKOTO IOJIA 3aps’KCHHOI'0 KOHACHCATOpPA. Pa3pa60TKa IJJaHa M BO3MOXKHOM CXEMEI
,Z[CﬁCTBPIﬁ OKCIIEPUMCHTAJIBHOI'O OIIPCACIICHUSA OJICKTPOEMKOCTH KOHACHCATOpa u
I[PIZ-)J'IGKTpH‘-ICCKOﬁ MMPpOHUIIACMOCTHU BCIICCTBA. HpOBCI[CHI/IC CPaBHUTCJIILEHOI'O aHaln3a
T'PaBUTAllTUOHHOI'O U SJICKTPOCTATUYICCKOI'O MOJICH.

Tema 3.2 3aK0HBI MOCTOSAHHOIO TOKA.

VYcnoBusi, HEOOXOAUMBIEC JJIs BOSHUKHOBEHHSI U TIOJIJIEP>KaHUS DJIEKTpUYecKoro Ttoka. Cuma
TOKa W IJIOTHOCTH TOKa. 3akoH Oma mis yuactka nenu 6e3 3/[C. 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTUBIICHHUSI OT Marepuana, UIMHbI M IUIOMIAAd IIONEPEYHOr0 CEYEHUS MPOBOJHHKA.
3aBUCHUMOCThH 3JIEKTPUUECKOTO CONIPOTHUBIICHUS MPOBOJIHUKOB oT TeMIepaTyphbl.
DNEeKTpOABMKYIIasi CUJa HCTOYHMKA ToKa. 3akoH Owma mis mnonHol uenu. CoenuHeHue
NpoBOAHUKOB. COEIMHEHUE MCTOYHUKOB JJIEKTPUUYECKON SHepruu B Oartapero. 3akoH J[xoymins—
Jlenma. PaGota 1 MOIITHOCTH JIEKTPUYECKOrO TOKa. TerioBoe AeHCTBUE TOKA.

Buab1 yueOHoii 1eATEIbHOCTH

M3MepeHne MOITHOCTH JIEKTpUuYecKoro Toka. Mzmepenne O3/1C 1 BHyTpPEHHETO COIPOTUBIICHUS
HMCTOYHMKA TOKA.
BeinonHeHne pacyeToB CWIbl TOKAa M HaOpsDKEHUH Ha YydyacTKax »SJIEKTPUYECKUX Ienei.
OObsicCHEHHEe Ha IpUMEpEe UIEKTPUUECKOW Ienu ¢ aByMs ucrouyHukamu toka (D/1C), B xakom
Clyyae MCTOYHHUK JJIEKTPUUYECKOW PHEpruu padoTaeT B peKHMMeE I'eHepaTopa, a B KaKOM — B
pexume mnorpedutens. OmnpeneneHue TeMmmeparypbl HUTH HakaluBaHus. 3mepenue
AJIEKTPUYECKOTO 3apsifia AJIEKTPOHA.

Tema 3.3 DiekTpuuyecKkuii TOK B pa3JIMYHbIX cpeaax

IIpoBOIMMOCTE METAIIIOB, SIBJIEHUE TEPMOIEKTPOHHON YMUCCHUH, CBEPXIIPOBOAUMOCTb.

CoOcTBeHHass TPOBOAMMOCTH MOJYIIPOBOIHUKOB. [10TynIpoOBOIHUKOBBIE TPUOOPHI.

Buabl yueOHoil 1eATEIbHOCTH
CHsTHE BOJIBTAMIIEDHOM XapaKTepUCTHKH nauona. IIpoBeneHne CpaBHHUTEIBHOTO aHAIM3a
MOJIYIIPOBOJHUKOBBIX JUOJOB U TPUOIOB.
UcnonszoBanue WHTepHeTa Isi T1oOUCKa MHQOpMAUM O TMEPCHEKTUBaX pPa3BUTHUSA
MOJIYIIPOBOJHUKOBON TEXHUKHU.

Tema 3.4 MarauTHoe noJie

BekTtop MHAYKIIMKM MAarHWTHOTrO ImoJs. JlecTBHE MarHMTHOrO MOJST HAa MPSIMOJIMHEWHBIN
MIPOBOJHUK C TOKOM. 3akoH Awmmepa. BzaumopeiicrBue TokoB. MarHuTHbiii notok. PaGora mo
MEPEMEIICHNIO TPOBOJHUKA C TOKOM B MArHMTHOM TIojne. JleficTBM€ MAarHWTHOTrO IIOJISI Ha
npwxkymuiicss  3apsaa. Cunma  Jlopenma. OmnpeneneHue  yAeabHOro  3apsiia. Y CKOPUTENIH
3apsDKEHHBIX YacTHII.

Buabl yueOHo# 1eATeJIbHOCTH

HN3mepeHne MHAYKIMA MarHUTHOIO I0JsA. BelYMcieHHEe CUIl, JEUCTBYIOIIUX HA IPOBOJHUK C
TOKOM B MarHuTHOM IIOJIE.
Brruncnenue cum, I1EMCTBYIOIUX HA DIEKTPUUECKUN 3apsl, ABUKYIIHUICI B MATHUTHOM I10JIE.

Tema 3.5 DjieKTpOMArHUTHAS HHAYKIUS
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DNeKTpoOMarHuTHasi UHAYKUua. BuxpeBoe anekTtpudeckoe nosie. CaMOMHAYKIUS. DHEPrus

MarHuTHOT'O MOJISI.
Buabl yueOHoO# 1eATeJIbHOCTH

HccnenoBanne SBICHWUN OSISKTPOMArHUTHOW WHIYKIUU, caMOMHIAyKIuu. OOBsSCHEHUE
MpUHIUIA JeWCTBUs diekTpoaBurarens. OObsCHEHHWE TMPUHIUIIA JEUCTBUS TIeHepaTopa
AJIEKTPUYECKOTO TOKA M AJIEKTPOU3MEPUTEIBLHBIX TPUOOPOB. OOBsICHEHNE TIPUHITUIIA ACHCTBUS
Macc-crekTporpada, yckoputeaen 3apsokeHHbIX dacTHll. OO0bsCHEHUE PO MarHUTHOTO IMOJIS
3eMiii B )KU3HU PaCTCHUM, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne npuMepoB MPAKTUYECKOTO TPUMEHEHHUS U3YUEHHBIX SBJICHUM, 3aKOHOB, MPUOOPOB,
YCTPOMCTB.
[IpoBeneHre CpaBHUTEIHHOTO aHAIN3a CBOMCTB 3JIEKTPOCTAaTHYECKOT0, MArHUTHOTO U BUXPEBOT'O
AJIEKTPUUYECKUX TOJIEH.

Pa3nea 4 KOJIEBAHUA 1 BOJIHbBI

Tema 4.1 MexannuecKkue KoJ1e0AHUA U BOJHBI

KonebarenpHoe aBmkenue. [apmonuueckue kosieObanusi. CBOOOAHBIE MeEXaHUUYECKHUE
kosieOaHus. JIuHelHble MexaHHuecKue KosebarelbHble cuctembl. [IpeBpaleHue sHepruu npu
KoJiebaTenpHOM BMKeHUHU. CBOOOAHBIE 3aTyXaloIINe MEXaHUUeCKe KojeOaHus. BbIHyXaeHHbIE
MEXaHUYECKHE KOoJIeOaHUs.

Buabl yueOHoi1 1eATEIbHOCTH

HccnenoBanne 3aBUCUMOCTH NEpUOJa KoJieOaHWM MaTeMaTHUYECKOro MasiTHUKAa OT €ro JJIMHBI,
MAaCChl M aMIUIMTY/1bl KOJI€OaHUM.

HccenenoBanue 3aBUCMMOCTH IIEPHOJIa KOJIeOaHUM rpy3a Ha IPY>KUHE OT €ro Macchl U JKECTKOCTU
NpyXuHbl. Bpruucienue mnepuona KojaeOaHMIT MaTeMaTHYECKOrO MAasiTHUKAa I10 HU3BECTHOMY
3HAQYEHUIO €ro JJIMHbL. BbluncieHue nepuoja KojeOaHWW rpy3a Ha MpYXUHE IO H3BECTHBIM
3HAYEHUSIM €0 MacChl U KECTKOCTH IIPY>KUHBI.

BripaGoTka HaBBIKOB BOCIPUHUMATh, AaHAJIU3UPOBaTh, IepepadaThiBaTh M IPEAbIBIATH
MHpOpPMALIMIO B COOTBETCTBUM C IIOCTaBJIEHHbIMU 3anadyamu. [IpuBenenue npumepoB
aBTOKOJIe0aTEIbHBIX MeXaHnUecKux cucteM. [IpoBenenne kiaccudukanum KoieOaHuii.

Tema 4.2 Jj1leKTPOMATHUTHBIC KOJIeOaHUS U BOJHBI

CBoOoaHbIe dIeKTpoMarHuTHbele Koliebanus. [IpeBpamieHue sHepruu B KoJeOaTEIbHOM
KOHType. 3aTyxalolmue  dJIEKTPOMarHuTHble  KoyiebaHus. ['eHepatop  He3aTyXarolux
SJIEKTPOMArHUTHBIX KoJieObaHuil. BeIHyXIeHHbIe 3MeKTpuyeckue konedanus. [lepeMeHHBbINH TOK.
FeHepaTop INEPEMCHHOI'O TOKa. EmMKocTHOE U WHAYKTUBHOC COIIPOTHUBJIICHUA TCPEMCHHOTO
Toka. 3akoH Owma g DSIEKTPUYECKOM IIemu IMEepeMEeHHOro Toka. PaboTta ¥ MOIIHOCTH
IepeMeHHOro Toka. ['eHepaTtopsl TOKa. Tpanchopmartopbl. TOKH BBICOKOW YacTOTBHI.
[Tonyuenue, nepegada v pacnpenejeHue 3JIEKTPOIHEPTUM.

DJEeKTpOMarHuTHOE ToJie KakK oOcCOObIM BUJA MaTepuu. DJIEKTPOMArHUTHBIE BOJHBI.
Bubparop I'epua. OTkpeITBId KosieOaTenbHbIH KOHTYp. M3o00perenue pammo A. C. ITonoBbIM.
ITonsitue o paguocssizu. [lpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH.

Buabl yueOHoil 1eATEIbHOCTH

HaOmnroneHne ocrusuiorpaMM rapMOHHYECKHX KojieOaHMM cuibl Toka B nenu. M3mepeHue
AJIEKTPOEMKOCTH KOHJEHcaropa. HM3mepeHue HWHAYKTUBHOCTH KaTymku. lccnenoBanue
SBIICHUs DJIEKTPUYECKOIO pe30HaHca B ImocienosarenbHon nenu. IIpoBenenue ananoruun
MEXKIY ¢busnyecKkumMu BEJIIMYMHAMH, XapaKTepU3yOIUMHU MEXaHUYECKYIO 51
AIEKTPOMArHUTHYIO KOJIe0aTeIbHbIE CUCTEMBI.

Pacuer 3HaueHMi CUIIBI TOKa W HANpPsOKEHUS Ha DJIEMEHTax LEeNHW IIEPEMEHHOr0 TOKa.
HccnenoBanne npuHOMNA AeHCTBUS TpaHchopmaTopa. MccienoBanue NpUHIUIA JEHCTBUS
T€HEPATOPa NEPEMEHHOIO TOKA.
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OcyuiecTBiieHUE paauoliepesadu U paguonpuema. MceiaenoBanmue CBOMCTB JIEKTPOMArHUTHBIX
BOJIH C MIOMOIIbIO MOOMIIBHOTO TesedoHa. Pa3BuTHE IEHHOCTHOT'O OTHOIIEHUS K U3y4aeMbIM Ha
ypokax (Qu3MKH O00BEKTaM M OCBauMBaeMbIM BHIAM JesATelbHOCTH. OOBsicCHEHHE
NPUHLIMIIAAIBHOTO Pa3IddMs IPUPOABI YIIPYTUX U DJIEKTPOMArHUTHBIX BOJIH. M3i10keHne cyTu
SKOJIOTMYECKUX MPOOJIEM, CBSI3aHHBIX C 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMU U BOJTHAMH.
OOBsICHEHUE POJIM AIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX HcCIIeloBaHUsIX BeeneHHoil.

Pa3zgen 5 OIITUKA

Tema 5.1 IIpupona cBera. BosiHOBbIe CBOIiCTBA CBeTa

CKOpOCTh pacIpOCTpaHEHHUsI CBETA. 3aKOHBI OTPa)KEHWs M IpesiomyieHus ceera. llomnoe
orpaxkenue. Jlun3pl. I'ma3 kak onTuyeckas cuctemMa. ONTHYECKUE TPUOOPHI.

WNnrepdepennuss ceta. KorepeHTHOCcTh cCBeTOBbIX Jiydeill. MHTepdepeHLss B TOHKHUX
mwieHkax. [losnocsl paBHol TonmmumHbl. Konbua HeroTona. Mcnonp3oBanue uHTEpPEpeHIMU B
Hayke U TexHuke. Judpakuus ceera. Judpakuus Ha mead B NapajulesbHBIX JIyyax.
Hudpakumonnass pemerka. Ilonsatue o ronorpadpuu. Ilonspuszauuss NONEPEYHBIX BOJIH.
Ilomsspuzanusa  cBera. JIBonHOoe iyudenpenomiieHue. Ilomspounsl. Jlucnepcust cBera. Bunbl
criekTpoB. Cnektpbl ucnyckanus. CHEeKTpbl MOTJIONIeHUs. YIbTpaduoiaeTtoBoe U HH(OpaKpacHOE
n3nydeHus. Pentrenosckue nyun. MIX npupona U CBOMCTBA.

Buab1 yueOHoii 1eATEIbHOCTH

IIpuMeHeHne Ha IPAKTUKE 3aKOHOB OTPAXKEHUS U IIPEJIOMIICHUS CBETA IIPU PELLICHUHU 3a1a4.
Onpenenenne CHEKTPaIbHbIX TPAHUI] YYBCTBUTEJIBHOCTH YEJIOBEUECKOIO0 TIjaza. YMEHHUeE
CTPOUTH H300pa)k€HUs MPEIMETOB, JaBaeMble JIMH3aMU. PacyeT paccTOsiHHUS OT JIMH3BI J0
n300pakeHus nmpeaMmera. Pacuer ontuueckoi cuiibl JIMH3BL. V3mepeHne (GOKyCHOTro paccTOsHUS
nuH3bL. McnblTanue Mmoaeneli MUKpOCKOIIa U TEJIECKOIA.

HaGmronenune siBaeHuss UHTEpPEPEHIUH DJIECKTPOMArHUTHBIX BOJH. HaOmroneHue sBIeHUS
Iudpakiuy JMEeKTPOMArHUTHBIX BOJIH.

HaGmronenune sBIeHUsS TOMSPU3ANMUA JIEKTPOMArHUTHBIX BOJIH. M3MepeHue JIMHBI CBETOBOU
BOJIHBI [0 pe3yibTaTaM HaOmIoJeHus sIBIeHUsT uHTepdepeHuu. HalOmronenue sBieHUs
nudpakuu ceeta. Habmonenue siBieHus moasgpu3aliud U gucnepcnu cBeta. [louck paznuuunii u
CXOACTBa MeXIy IU(PaKIMOHHBIM W JHUCIEPCUOHHBIM cHeKkTpamu. [IpuBeneHune mnpuMepoB
TOSIBJICHUSI B TIPUPOJI€ Y MCIIOJH30BAHUS B TEXHHUKE SIBICHUM WHTEep(PEpeHInuH, TUQpaKinu,
MOJIIPU3ALMU M Juciiepcum ceera. llepeuncnenne MeTonoB MO3HAHUs, KOTOPBIE MCIIOJIb30BAHBI
MPU U3YUYECHUM YKAa3aHHBIX SIBJICHUM.

Pasznea 6 JJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.1 KBanToBasi onTuka

KBantoBas rumore3a Ilnanmka. @otonsl. Buemnuii dorosnexkrpuyeckuii 3¢ Pekr.
Bnytpennnii pororpdexr. Tumnsl poTos351€ MEHTOB.
Tema 6.2 ®u3uka aToMa M1 AaTOMHOI'0 siApa

Pa3BuTme B3rIsAI0B Ha CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B ATOMHBIX CIEKTpax
Bozopoza. Snepnas monens aroma. OnsiTel 3J. Pesepdopna. Moaens atoma Bogopoaa no H. bopy.
KBaHTOBBIE T€HEPATOPHI.

EcrecTBeHHas paanoaKkTUBHOCTh. 3aKOH paJHOaKTUBHOrO pacnana. CriocoObl HaOMOAeHUS U
perucTpamnuu 3apspKeHHbIX yacTuil. Dddekt BaBumoBa — YepenkoBa. CTpoeHHE aTOMHOTO siapa.
JlebekT Maccel, DSHEprus CBA3M U YCTOMUMBOCTH AaTOMHBIX siiep. SIepHbIe  peakiMH.
UckyccTtBeHHass paauoakTHUBHOCTh. Jlenenue Tspkenbix sngep. llemHas simepHast  peakius.
VYnpasisemas nenHas peakuus. SAnepHsiii peakrop. IloiyyeHue paauroOakTUBHBIX M30TOINOB U UX
npuMeHeHue. bruosornueckoe AeMcTBUE palMOAKTUBHBIX M3IyYCHUU. DJIEMEHTApPHBIE YaCTHUIIBI.
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3 YCJOBUSA PEAJIM3AIIMA YYEBHOW TUCIUATIJIAHBI
3.1 MaTtepuajibHO-TEXHHUYECKOE 00ecreueHne
Jnst peanmu3anil porpaMMbl y4eOHOM AMCHMIUIMHBI TPEAYCMOTPEHBI CIECAYIOIINE CTeUalbHbIC

MMOMCUICHUS U OCHAILICHUC:

Tun nu HamMeHOBaHMeE
CenraJLHOro NoMeleHus

OCHaIIIeHI/Ie CIICHIUAJBbHOI0 IMTOMCIICHHUA

KaOuHeT €CTECTBEHHOHAYYHBIX
JTUCIUILINH

VYuebHasg  aymuTopus UL NPOBEICHMs  Y4eOHBIX,
NPAaKTUYECKUX M JTAOOpaTOPHBIX 3aHATHH, /UL TPYIIOBBIX U
VHIVBUAYAJIBHBIX KOHCYJIbTALMM, JJI TEKYLIETO KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUU.

naboparopus Ouznuku

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

Pabouee mecTo mpemnojiaBaTens: MEPCOHAIbHBIN KOMIIBIOTED,
IpOeKTop, paboure Mecrta OOydaroIUXcCs, JI0CKa ydeOHas,
yueOHasi me0erb;

KO®, pemoncTpanimoHHoe  O0OpyAOBaHHME TI0O  TEMeE
"IlepemeHHbIi TOK", JEMOHCTPALIMOHHOE OOOpYIOBAaHUE IO
TeMe "DnekTpocTaThKa", MOJIENH KPUCTAIIIMYECKON PEIIeTKH,
JIEMOHCTpaIMOHHOE o0opy0oBaHue o TeMe
"DnekTpoMaraeTusM", Moenp "DueKTpopopHas MamuHa'";
AmnepMmeTpsl 1a00paTOpHBIE;

bapomerp;

BonbsT™meTpsr;

MynbTUMETpBI;

DneKTpoMeTp;

TpyOku CTEKJISIHHBIE;

ITaruBsl nabopatopuslie nui-01;

Tabnua Menereena;

['urpometp ncuxomerpuueckuit BUT-1,;

Habops! pe3sucTopoB il MpakTUKyMa;

HaGops1 1abopatopHblie «MexaHuKay;

HaGops1 1abopaTtopHbIe 1O JIEKTPOIHU3Y;

HaGops1 nabopatopubie «OnTukay;

Mopenu o ¢pusuke;

HaGop 1o snexTponusy (I1eMOHCTpaIllMOHHbIH);

[Tpubop I AEMOHCTpAMK 3aBUCHMOCTH CONPOTHBIICHHS
MeTaJula OT TEMIIEPaTyphl;

[Tpubop ayis usyuenus npasuia JIeHna;

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

IIpu3ma noBepoyHass MarHUTHas

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

MS Office Nel135 ot 17.09.2007, cpok aeiicTBus: OECCPOUIHO

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

[Tomemenne s XpaHeHUS U
MPOPUIAKTHYECKOTO  OOCITyKMBaHUS
y4eOHOT0 000pyI0BaAHHUS

Hlkadpr, creuiaxu  Juid  XpaHeHHUs  J1abOpaTOPHOTO
000pyI0BaHNsl, ”THCTPYMEHTOB U PaCXOJHBIX MATEPHAJIOB.

3.2 YueOHO-MeTOAHYeCKOe M HH(pOpMANIMOHHOE 00ecTieYeHHEe PeaTnu3alii NPOrpPaMMbl
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OcHoBHas1 iUuTEpaTypa

1. Kopsitaukosa, E. C. @usuka [as CIIO] [Dnekrponnsiit pecypc]: yuedHoe nocodue. U.1 / E. C.
KopsiTHukoBa, JI.A. Onep, JI. A. Hukonoposa; MI'TY. - MaFHI/ITOFopCK MI'TY, 2016. - 1 s10eKTpOH.
OIIT. JTUCK (CD-ROM). Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8120 pdf&show=dcatalogues/5/8843/S120.pd
f&view=true . — MakpooOBEKT.
2. Kopeiraukona, E. C. ®usnka [DnexkTpoHHslii pecypc]: yuedbnoe nocoodue [mas CIIO]. U.2 / E. C.
KopsiTHUKOBA, JI. A. Onep, JI. A. Hukonoposa; MI'TVY. - MaI‘HI/ITOI‘OpCK MI'TY, 2016. - 1 anekTpoH.
OIIT. JICK (CD-ROM). Pexum JOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name= 8118 pdf&show=dcatalogues/5/8824/S118.pd
f&view=true . — MakpooOBEKT.
3. Ouszuka. Teopust U mpakTuka [ DIEKTPOHHBIN pecypc]: yuedHoe mocodue / Tlox pen. mpod. C.O.
Kpamaposga. - 2-e¢ u3z., nom. u nepepad. - Mocksa: UL PUOP, HUL UH®PA-M, 2016. - 380 c. - Pexxum
nocryma: https://new.znanium.com/read?id=264612 -. 3aru. ¢ skpana. - ISBN 978-5-369-01522-3

JlonoJIHUTeIbHAS JTUTEpaTypa
1. Ouzuka [DnekTpoHHbIN pecypc]: yueObHuk / A.A. IMunckuit, ['.}O. I'pakoBckuii; moa obm. pen.
H0.U. uxa, H.C. IlypsimeBoil. - 4-e u3n., uctp. - Mocka: ®OPYM: UH®PA-M, 2017. - 560 c. :un. —
(Cpennee npodeccuonanbuoe obpazoBanue). Pexxum mpoctyma: https://new.znanium.com/read?id=90067
- 3arn. ¢ akpana. — ISBN 978-5-91134-902-8
2. Hemumuenko, B. WM. ®dwusuka [DnexkrpoHHBIM pecypc|: yuebnmk / B. W. Hdemumuenko,
. B. Jlemuguenko. — 6-e u3z., mepepad. u mom. — MockBa: UHOPA-M, 2018. — 581 c. — Pexum
noctyna: https://new.znanium.com/read?id=300518 - 3aru. ¢ skpaHa.
3. Kysnuenos, C. . ®uszuka: OCHOBBI 3JEKTPOAMHAMHUKHU. DIEKTPOMArHUTHbIE KOJIeOaHUs U BOJHBHI :
yue06. mocobue / C.1. Ky3nenoB. — 4-e usn., ucnp. u gorn. — M. : By3oBckuii yueonuk : MTHOPA-M,
2018. — 231 c¢. - ISBN 978-5-9558-0332-6. - Tekct: oanekrtponnsidi. - URL:
https://znanium.com/catalog/product/956679
4. Kypc nekuwmii o ¢usuke. Dnekrpocraruka. [locTostHHBIN TOK. DnekTpomarHeTn3M. Konebanus u
BOJIHBI [DneKTpoHHBIN pecypc]: yueOHoe mocobue / KysnenoB C.U., Cemxuna JI.U., Porozun K.U. -
Tomck: wu3n-Bo Tomckoro mnomurex. yHuBepcutera, 2016. - 290 c¢. - Pexum pgocryna:
https://new.znanium.com/read?id=218874 - 3aru. ¢ sxpana. - ISBN 978-5-4387-0562-8

IIporpammuoe obecnieuenne u Unrepuer-pecypceni:

HaunmenoBanmue IO Ne JloroBopa Cpok aeiicTBHS JTHIEH3UU

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

MS Office 2007 Nel35 ot 17.09.2017 6eccpouHo

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

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOU JUCITATLIAHBI

KOHTpOHB U OICHKAa PE3YyJIbTaTOB OCBOCHHA AHUCHUINIMHBI OCYHICCTBIIACTCA MNPCIOAABATCICM B

MPOIIeCcCe TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTallUH.

4.1 Texymmii KOHTPOJIb

Ne KoHTposmmpyemsie pa3iensl KoHnTtponmpyemslie HanmenoBanue
- (Tembl) yueOHOM TUCIUTUINHBI pE3yNbTATHI OIICHOYHOTO CPEJICTBA
1 BBenenue JIP4, JIP13 MP3, IIP2
Tecm
2 JIP4, MP 3, MP4,
Pa3znen 1 Mexanuka IIP1, ITP2, ITP3, ITP4, | Konmporshas paboma
IIP9 Tecm
3 JIP4, MP4, IIP1, I[IP4 | Jluxmanmol
Tema 1.1 Kunemaruka 1T
[paxkmuueckas paboma
(npaxkmuueckoe 3a0arue)
4 Tema 1.2 3akonsl wmexauuku | JIP4,MP3,IIP2, Lpaxmuueckas paboma
HrroToHa 1IP4,11P9Y (npaxmuseckoe 3a0arue)
5 Tema 1.3 3akonbl coxpanenust B | JIP4, MP3,MP9, IIPI- | [lpaxmuueckas paboma
MEXAHUKE I1P4 (npaxkmuueckoe 3a0arue)
Jlabopamopnas paboma
6 Pazgen 2 JIP4, JIP9, MP3, MP4, | Tecm
MPY, I1P2, ITP3, Konmponvras paboma
OCHOBBI MOJICKYJISIPHOH (PU3UKH I1P4, ITP7, ITPS, ITPY,
U TePMOJIMHAMHUKH IIP10, ITP11
7 Tema 2.1 OcHOBBI MONeKyIsIpHO- | JIP9,MP3, MP4, IIP2, | [lpaxmuueckas paboma
KHHETHYECKOU TEOPUH. IIP3, IIP4, I[IPS8 (npaxmuueckoe 3a0atie)
W neansHbliiras Jlabopamopnas paboma
Jluxmarmoi
8 2.2 CpoticTBa napos, xwunkocteit u | JIP9, MP3, IIP3, IIP7, | JlabopamopHas paboma
TBEPJBIX TEN IIPS, IIP9, [IP10
9 Tema 2.3 OcHoBwl | JIP4, MP3, MP9, IIP2, | llpaxmuueckas paboma
TEPMOJIMHAMUKHU IIP3, IIP4. [IP11 (npaxmuueckoe 3a0ate)
10 b 3 JIP13, MP3, MP4, Konmpomras paboma
asnen MPS5, ITP4, ITPS, Tecm
DJIeKTPOANHAMHKA 1IP6, ITP7, ITPS,
1IP11
1 Tema 3.1 DaekTprueckoe moJjie P13, MP4, MPS, | Ilpamreckas paboma
: p IIP4, ITP6, IIP7 (npaxmuveckoe 3a0arue)
12 JIP13, MP3, MP4, Tpaxmuyeckas paboma
Tema 3.2 3aKOHBI MOCTOSHHOTO IIP4, 1IP5, TIPS (nparmurieckoe sadarie)
TOKa Jlabopamopnas paboma
Jluxmarmoi
Tema 3.3 DneKkTpHYECKHH TOK B JIP13, MP3, MP4, Jlabopamopmnas paboma
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13 pa3IUYHBIX Cpeiax I1P4, [1P5, IIP11
14 Tena 3.4 MartiHoe Home JIP13, I1P4, IIP11 Tpaxmuyeckas paboma
(npaxkmuueckoe 3a0anue)
15 Tema 3.5 DraekTpoMarHuTHas JIP13, MP1, [1P4, Lpaxmuyeckas paboma
WHIYKIUS IIP11, IIP6 (npaxmueckoe 3a0amue)
16 JIP4, JIP13, MP3, Tecm
Paznen 4 MP4, IIP1, IIP2, KonmpomHas paboma
Kose0anus v BOJIHBI IIP4, ITP10
17 Tema 41 MeXAHIICCKIE JIP13, MP3, IIP], Tpaxmuyeckas paboma
IIP2, ITP4 (npaxkmuueckoe 3a0anue)
KOJI€0aHUA U BOJIHEI Jlabopamopras paboma
18 JIP13, MP3, MP4, Tpaxmuyeckas paboma
Tema 4.2 DnexTpomMarHuTHbIE
5 IIP1, ITP2, ITP4, IIP10 | (npaxmuueckoe 3a0anue)
KOJIEOAHUS U BOJIHEI Jlabopamoprasi paboma
19 Pasnen 5 JIP4, ]IVIIij, Zﬁ;, 1IP2, [];ecm -
OnTuka A OHMPOTILHASL PAOOMA
20 Tema 5.1 Tlpupoma chera. JIP4, MP3, IIP1, Tpaxmuueckas paboma
B . IIP2, I[1P4, IIP8 (npaxmuveckoe 3a0arue)
OJIHOBBIE CBOMCTBA CBETA Jlabopamopras patoma
21 Pasnen 6 JIP4, MP9, IIP2, I1P4, 17; ecm -
DJIeMeHTBbI KBAHTOBOH (PU3NKH 11p6, 11P11 ORIPToHAZ paboma
22 JIP4, MP9, IIP2, I1P4, | Ilpaxmuyeckas paboma
Tema 6.1 KBanToBas onruka 1IP6, ITP11 (nparrmurieckoe 3adamue)
23 Tema 6.2 dusuka aroma u JIP4, MP9, 11P6, Hpamnuqeacaﬂp;zgoma
ATOMHOTO 71pa TIP11 (npaxmuveckoe 3a0arue)
24 Pasnen 7 JIP4, MP9, IIP1, IIPS, | Tecm
IBojonusa Beeennoii 1IP7, ITP11
25 | Tema 7.1 Crpoenue u pazsutu( JIP4, MP9, IIP1, IIPS,
Bcenennon IIP7, IIP11

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexyTouHass arTecTamus OOYYAIOUIUXCS OCYIIECTBISETCS IO
JUCLUIUIMHBL U TTO3BOJISIET ONPEAEITUTh KAUeCTBO U YPOBEHb €€ OCBOCHHUSI.

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

3aBCPIICHUUN U3YYCHUA

CeMecTpe M 9K3aMEH BO 2 ceMecTpe.

Ne Bonpocul oughgpepenyupoeannozo 3auema/ oudakmuuecxkue Tema

COUHULbL

1 | Bugs! aBrmxeHus Tema.
2 | Yckopenue. [Tepemenienue.
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Bunn MexaHH4eCcKuX CHIIL. Pasnen 1 Mexanuka
3akons! HeroToHA.

Nmnynbce Tena. UMynbe cuiibl. 3aKOH COXpAHEHUS UMITYJIbCA.

o O MW

Mexanudeckas pabora. MoHIHOCTh. DHEpPruss U €€ BHJABL. 3aKOH
COXpaHEHHUsI SHEPTUH.
7 |OcuoBublie nonoxxenuss MKT. lud¢ysus. BpoyHoBckoe nBMXeHUE.

Paznen 2
OCHOBBI MOJIEKYJISIPHOM
8 |OcnoBHoe ypaBHenue MKT. J/laBienwue rasa. (usrKy 1 TEPMOIMHAMHUKH
9 |YpaBHeHHE COCTOSHUS HI€ANIbHOTO Ta3a. M3ompoieccs B razax.
10 |[IepBoe Ha4yanO TEPMOJTUHAMHKH, €TI0 MPUMEHEHUE K U30IPOIIECCaM.
11 [TBepaple Tena, UX CBOKCTBA.
No Konumponwsnsie 6onpocwt Ix3amena/Oudaxmuueckue eOUHUbl Tema
1 |OcnoBublie nonoxenus MKT, ux onsiTHOe o0ocHOBanue. uddysus. Paznen 2
Bbpoynosckoe npmxenue. OcaoBHoe ypaBHeHue MKT. OCHOBBI MOJICKYJISIPHOM
(U3HUKY ¥ TEPMOIUHAMUKHI
2 |DnekTpuueckas eMKOCTh. KoHieHCaTOPBI U MX BUIBL. Paznen 3
DNeKTpoANHAMUKA

3 |Ompenenuth  CKOPOCTh  OTJAYM  BHHTOBKH, €CIHM  CKOPOCTb
BbUIeTaroniet mynu 760 m/c, a macca BuHTOBKH B 500 pa3 Ooublie Paszen 1 Mexannka
MAacchl yJIu

Kpurepuu oueHku ougghepenyuposannozo 3auema u IK3amena

—  «OTIn4HO» - TEOPETHUYECKOE COJEpKaHUE Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOeloB,
yMeHHus c(pOpMHUPOBAHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMOl yuyeOHbIe 3aJlaHHsl BBIIIOJIHEHBI, KaYeCTBO
WX BBIITOJIHEHUS OIIEHEHO BBICOKO.

—  «Xopouo» - TEOPETUYECKOE COJAEpPKaHHE Kypca OCBOEHO IIOJIHOCTBbIO, 0e3 Mpo0enos,
HEKOTOpble YMEHHS C(QOPMHPOBAaHBI HEIOCTATOYHO, BCE IMPEAYCMOTPEHHBIE MPOTpaMMON ydeOHbIE
3aJJaHMS BBITOJIHEHBI, HEKOTOPBIE BHUJIbI 3aJJaHUI BBIITOJHEHBI C OITMOKAMHU.

—  «YIOBJIETBOPHUTEIBHO» - TEOPETHYECKOE COJepKaHHE Kypca OCBOCHO YacCTHYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMBIE YMEHHS pabOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO IMPETyCMOTPEHHBIX MPOTpamMMoil oOydeHus
y4eOHBIX 3aJJaHUI BBITOJIHEHO, HEKOTOPBIEC U3 BBHIMOJIHEHHBIX 3aJaHNH COJIEpKAT OIINOKH.

—  «HeynoBneTBOpHUTENBbHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBbIE
yMeHUs He C(OPMHUPOBAHBI, BHITIOJIHEHHBIE YUeOHbIE 33JaHUs COAEPHKAT TPYObIe OMINOKH.
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[Ipunoxenne 1
AKTHUBHBIE I THTEPAKTUBHBIE METO/Ibl OB YUEHUS

1. AKTUBHbIE W MHTEPAKTUBHBIE METOABI MCIOIB3YIOTCA IPU NPOBEIECHHUM TEOPETUUYECKUX U
MIPAaKTUYECKUX 3aHATUH:

Pasgen/Tema

HpI/IMeHHCMBIC AKTUBHBIC
N MHTCPAKTUBHBIC MCTObI

KpaTkas xapakrepuctuka

Pa3znen 1 MexaHuka ¢ 3JileMeHTaMu TECOPUHA OTHOCUTECJIBHOCTH

Tema 1.3 3aKk0oHBI
COXpaHEHUS B
MEXaHUKE

I'pynnoBble TucKyccun
«3aKOHBI COXpPAHEHHUS B
MEXaHUKE»

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

Pasznen 2 Moaekyasipaas ¢pusuka. Tepmoannamuka

Tema 2.1 OcHOBEI
MOJIEKYJISIPHO-
KUHETHYECCKON
Teopun. HWaeanbHbIn
ras

[enoBas urpa
«AOcoioTHas
TeMIeparypa.
AOCOJFOTHBIH HYJIb)

[IpeogaBatens B Hadajle W 1O XOAY
U3JIOKCHUsI y4eOHOro MaTtepuaya CO3/1aeT
npoOJEeMHbIE CHTYallud U  BOBJIEKAeT
CTYZICHTOB, OOBEAMHEHHBIX 10 KOMaHJaM
B ux aHanmu3. OOCYKITal0T CYyIIECTBOBAHUE
MpEe/IeIbHO HU3KUX M BBICOKUX TEMIEPATYP

Pa3nes 3 OCHOBBI 3J1eKTPOAUHAMUKH

Tema 3.3
DNEKTPUUECKUIN TOK
B IIOJIYTTPOBOAHUKAX

Ananuz
CUTYaIuu
«IIpoBOOUMOCTE pa3HBIX
cpen»

KOHKPETHOH

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

CepuIo

Opranu3zanys IUCKyCCUH
Pa3nen 4 Kojiebanust 1 BOJIHBI
Tema 4.2 I'pynnoBeie nuckyccun | PaGoras B KOMaHJe, CTYICHTBI
DNeKTpOMarHuTHHIE «ITapameTtpsl n NPUMEHSIOT 3HAHUS MaTeMaTUKU [pHU
KOJ1e0aHusl U BOJIHBI yYpaBHEHUE IIOCTPOCHUH rpaukoB
3J€KTPOMAarHUTHBIX TPUTOHOMETPUYECKUX byHKIUH K
KoJIeOaHuii OITHCAHHMIO AIEKTPOMATrHUTHBIX
KOoJICOaHHIA.
Paszgen 5 OnTuka
Tema 5.1 Tlpupona | Ananus KOHKpETHOH | JIeMOHCTpanus 3aKOHOB MPEJIOMIICHUS U
CBETA. Bonnoseie | cutyaniun ~ «BOJIHOBBIE | OTPaKEHHUSI CBETa, BOJIHOBBIX CBOMCTB

CBOWCTBA CBETa

CBOMCTBA CBETA)

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

[punoxenue 2

Conepxanue TeMbl NIPAKTHYECKUX/TIA00PATOPHBIX 3AHATHIA KouunyecTBo
00yueHust 4acoB
Pa3znen 1 Mexanuka 14
1.1 Kunemaruka IIpakTnueckas padora Ne 1 Pemenue 3agau no 2
KHHEMaTHKe.
IIpakTnueckas padora Ne 2 Pemienue 3a1a4u Ha 2
napaMeTpsl BpalaTeIbHOIO JABHKEHUS
JlabopaTopnas padora 1 «OnpeneneHue mI0OTHOCTH 2
BEIIECTBAY
1.2 3akoHb1 IIpakTnueckas padora Ne 3 PemieHue 3a7a4 Ha 3aKOHBI 2
MmexaHuku Herorona| HeroToHa.
1.3 3akoHbl IIpakTnyeckas padora Ne 4 Pemienue 3a1a4 Ha 3aKOH 2
COXpaHEHHUS B COXpaHEHMs UMITYJIbCa
MeXaHUKe
IIpakTuyeckasi padora NeS Pemrenue 3a1au Ha 3aKOHBI 2
COXPAHEHHUS SHEPTUU.
JlabopaTopHas padora 2 «l/3ydyeHue 3akoHa COXpaHEHHS 2
MEXaHUYECKON SHEPTUN»
Pazgen 2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOJAUHAMMUKA 15
2.1. OcHospl | [IpakTnyeckast padora Ne 6 Pemenue 3anau o reme 2
MOJIEKYJISIPHO- «OcHoBbl MKT).
KUHETUYECKON IIpakTnyeckas padoraNe7 «Pemenue 3aga4d Ha
Teopuu. MaeanbHplil | ypaBHEHUE COCTOSHUS UCAIBHOTO Ta3ay
ras JlabopaTopnasi padora Ne3 IIpoBepka ra3oBbIX 3aKOHOB. 3
2
2.2 CgoiicTBa JlabopaTopHas padora Ned Poct kpucTasios. 2
napos, xxuakocreii | Jlaboparopnas padora NeS I3mepeHue Bl1a)kHOCTH 2
Y TBEPABIX TEll BO3yXa
JlabopaTopnasi padora 6 «OnpeneneHue yaeapHOu
TEIJIOEMKOCTH BEIIECTBA» 2
2.3 OCHOBBI IMpakTuyeckas padora Ne 8 Pemennme 3amau mo teme 2
TEPMOAMHAMUKHI «OCHOBBI TEPMOJUHAMUKN»
Pa3nea 3 OCHOBBI DJIEKTPOANHAMHUKHN 24
3.1 Dnextpuyeckoe | IlpakTuyeckas padora Ne 9 Pemenue 3agau no reme 2
noJue «DNEKTPOCTATHKA.
3.2 3aKoHbI JlaGoparopHas padora Ne 7 «Onpenenenue yaeabHOoro 2
IIOCTOSIHHOT'O TOKa COIIPOTHBIIEHUS IIPOBOIHUKAY.
JlabGoparopHas padora Ne 8 «3yuenue 3akona Oma miis 2
y4acTKa LEMn».
JlaGoparopuas padora Ne 9 «IIpoBepka 3aKkOHOB 2
[apaJuIeIbHOTO COEAMHEHUS TIPOBOJHUKOBY.
JlabGoparopunas padora Ne 10 «Onpenenenue IJ1C u 2
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BHYTPEHHETO COIPOTUBIICHUS] HCTOYHUKA JIEKTPUIECKON
SHEPIUN»

JlabopaTopHas padora Ne 11 UccnenoBanue 2
3aBUCUMOCTH MOIIHOCTH, TOTPeOIsieMOH 1aMIoi
HAKaJIMBaHUS OT HANIPSDKEHHS HA €€ 3aKHMax
IpakTuyeckasi padora NelO «Pemenue 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 | Jlaboparopuasi padora Nel2 «Omnpenenenue 2
TOK B IEKTPOXUMUYECKOT0 SKBUBAJICHTA MEJIN».
noinynpoBogHukax | Jlaboparopuas padora Nel3 «J3yuenue cBolCTB
HOJIYIIPOBOJTHUKOBY. 2
3.5 IIpakTuyeckas padora Nel3 Pemenue 3amaq mo teme 2
DnekTpoMarHuTHasi | «MarHuTHoe nosie. DJIeKTpOMarHuTHasE HHAYKLHS.
VH]TyKIIHSI
Pa3nea 4 KosieOanusi M BOJIHBI 12
4.1 Mexanunueckue | Jlaboparopnas paGora Nel4 H3ydeHue 3aBUCHMOCTU 2
KoJIcOaHUs U nepuoAa KoseOaHUMl HUTSHOTO (WM TMPY>KUHHOTO)
BOJIHBI MasiTHUKA OT JUIMHBI HUTU (WJIK Macchl Ipy3a).
IIpakTuyeckass padora Nel4 Pemenwe 3agau  Ha 2
napamMeTpsl K0JIeOaTeIbHOTO TBUKECHUS
4.2 IIpakTnueckas padora 15 «Pemenue 3aga4 Ha BUIBI 2
DNEeKTPOMarHuTHBIE | COMPOTHUBIICHHUI
konebanus u BoiHbl | [lpakTuyeckasi padora Ne 16 Perienue 3aiau mo teme 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 «OnpeneneHue nokasaremns 2
cBeTa. BonHOBBIE MIPETIOMIIEHUS CTEKIIaY.
CBOMCTBA CBETa JlaGopaTopuas padora Nel7 «/3y4yenue uHTeppepeHInn 2
U TudpaKIum.
JlaGopaTopHas padora Nel8 N3mepenue ninuHbI 2
CBETOBOM BOJIHBI C TOMOUIbIO TU(PAKIIMOHHOMN PEIIETKH.
JlaGopaTopHas padora Ne 19 «HabGmronenue ciekTpoB
W3ITYYEHUS U TTOTIIOICHUS . 2
IIpakTuyeckas padora Ne 18 Pemenne 3agau mo reme
«BOJIHOBAsI ONITHKA 2
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Pa3nes 6 JiieMeHTHI KBAHTOBOM (PU3UKHU 3
IIpakTuyeckasi padora Ne 19 Pemenue 3a1a4 no teme 2

6.1 Ksanrosas «3akoHbI poToddderrar

ONTHKA

6.2 ®usuka aroma | I[IpakTuyeckas padora Ne20 Pemenue 3a1au no reme 1

Y aTOMHOTO s1JIpa «PagroakTHBHOCTB. 3alUCh SAEPHBIX PEAKLIU»

UTOIro 78
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OBPA3OBATEJIbHBIA MAPIHIPYT

[Tpunoxenue 3

KonTponupyembie
KontposbHas| pasgenst (TEjMLI) KoHnTtponmpyemslie OuenounbIe cpeacTsa
TOYKa yueOHoU pe3yNbTaThI
JICITUTUTAHBI
Nel JIP4, MP 3, MP4, | KonrpouabHasi (1. 3amauu ¢ HoCTpoeHUEM
Paszen 1 IIP1, IIP2, IIP3, pabora
ITP4, ITP9 2. Pacuernsnle 3amaun
Mexanuka ’ o
3. DuznYecKuii TUKTAHT
Ne2 Paszpnen 2 JIP4, JIP9, MP3, | KonutpoabHas (1. TecroBble 3ananus
MP4, MP9, IIP2, padora 2. PacueTHble 3a1a4un
Ochosbl | yp3 1Py, 11P7,
MOJIEKY IIPHOH IIPS, IIPY, IIPI0,
(puszuku M| oprg
TEePMOIMHAMHUKH
Ne3 Pazien 3 JIP4, JIP13, MP3, | KonutpoabHas (1. TecroBele 3anaHus
MP4, MP5, IIPI, pabora 2. PacueTHble 3ama4n
DJIeKTPOANHAMHUKA .
Pasnen 4 P2, IIP4, IIPS, 3. DuznYecKHii TUKTAHT
Konebanus u | [IP6, 11P7, ITPS,
BOJIHLI IIP10,IIP11
Ne4 Paznen S JIP4, MP3, IIP1, | KoutpoasHasi |l. 3agauu ¢ mocTpOEHUEM
IIP2, IIP4, IIP8 padora
OnTtuka 2. Pacuernsbie 3anauun
NeS Pa3nen 6 JIP4, MP9, IIP2, | KoutpoabHas |l.
9JIeMEeHThI IIP4, ITP6, ITP11 pabora
KBAHTOBOM
(puszuku
Ne6 Jomnyck Moprdoamno | 1. IlpakTuueckue paboTbl
9K3aMeHy/ 2. JIabopaTopHble paboThI
3a4eTy 3.
4. KoHTposbHbIE pabOThI
IpomexyTo| Auddepenunponan HUrorosas 1. TecToBble 3a1anus
yHasi HBII 3a4eT KOHTpoJbHasi | 2. TunoBble 3aJaHus
arrecTanus padora
IIpomexyTo| DKx3aMeH Ik3amenanuo | 1 Teoperuueckue
yHasi HHbIE BOIIPOCHI IO COIEPKAHUIO
arrecTanus OnmJ1eThl Kypca

2. TunoBsle 3a7aHus
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JIMCT PETUCTPALIUM UBMEHEHHUU U TONIOJIHEHUI

Ne

Pa3znen paboueii
MPOrpaMMmbl

Pabouas nporpamma yuebHOM aucummiMHbl «DU3HKay
| aKTyaJMu3upoOBaHa.

KpaTkoe conepxkanue M3MEeHEHUs/ I0OMOTHEHHS Hara, [Toanuce
° IPOTOKOJIA| MpeaceaaTes
acenaHus I'IEI [1K

B Eaﬁoqzm [POrpamMmy BHECEHbI CIIEYIOIINE U3MEHEHHS:

Y4eOHast ayauTopus Ui NPOBEIEHHS YYeOHBIX 3aHATHI,
MPAaKTHYECKUX W  J1a0OpaTOPHBIX  3aHATHMN, IS
CAMOCTOSITE/IBHOM ~ paboOThl, N TIPYNMNOBBIX W
HHIAUBUAYAJIbHBIX  KOHCYJNbTALMK, Ui  TEKYLIEro
KOHTPOJISA ¥ MPOMEXKYTOYHOM aTTecTaluu

Paboyee  mecTro  mpemomaBaTens:  mepcoHaNbHbIN |
KOMIBIOTEP, MPOEKTOP:;
paboune mecta obyudaroumxcs, Aocka yueGHas, yueGHas |
me0eb
K9®, nemoHcTpaumoHHoe o6opynoBanue 1o Teme |
‘IlepeMeHHbIN TOK", NEMOHCTPaLMOHHOE 06OPYIOBaHHE
Mo Teme "DNEeKTpocTaTHKa', MOAENH KPUCTAUIHYECKOH |
PELICTKH, AEMOHCTPALMOHHOE O0OPYIOBAHHE IO TEME
"OnekrpomarneTusm”, Moaens "InekTpodopHas MammuHa" |
AMTIEPMETPBI J1a0OpaTOPHBIE:;
bapomerp;

| BosibT™meTper; ¥ *
MynbTUMETpBI;

| DnexkTpomerp;

TpyOkH cTeKIsHHBIE;

LltatuBbl n1aboparopusie mw-01:
Tabmuua Menneneesa

['urpometp ncuxomerpuueckuii BUT-1:
| Habopsi pesucTopoB ais npakTukyma; :
Habops! naboparopusie «MexaHukay:
| Habopei naboparopssie no snektponusy; ;
Habopsi naboparopusie «Onrukay;

Monenu no ¢usuke:

Habop no anextponusy (1eMoHCTpaLHOHHbIIH):;
| Ilpudop mst nemoncTparmy 3aBUCHMOCTH CONPOTHBIIEHUS :
MEeTajlla OT TEMMEPaTyphl;

[Tpubop nns usyuenus npasuna Jlenua:

[Ipubop s u3MepeHus JIMHBI CBETOBOM BOJHBI C
Ha0OpOM TH(PPaKLIMOHHBIX PELIETOK;

[Tpusma noBepounas MarHuTHas

MarHuThbl MOJIOCOBBIE IEMOHCTPALIMOHHbIE

MaruuTsl U-00pa3Hble 1€eMOHCTPALIMOHHbIE [

3 VCJIOBHS B CBAI3M C 3aK/IIOYEHHEM KOHTPAKTOB CO CTOPOHHMMM 08.09.2021 . :
PEAJIM3ALIMH IEKTPOHHBIMH OMOIMOTEYHBIMH ccTeMamu DB [IpoTokosn Ne
YHEBHOH | Axazmemus K-27-20 ot 20.02.2020 r. UIT Bypuesa |
JAUCLHTUIMHBI A.N.1031.03.2023 r., Cucrema 3JIEKTPOHHOI0 00yYeHus
«Axanemus» K-39-21 or 12.07.2021 r. 000 «Akanemusi- |
meaua» 10 31.08.2024 r., 95C BOOK.ru K-40-21 ot
| 12.07.2021 r. OO0 «KHoPyc meaua» ¢ 01.09.2021 no -
31.08.2022 r.,9BC FOPAUT K-42-21 ot 12.07.2021 r.
00O «3OnekTponHoe uzaareabctBo FOPAUTY ¢ ' .
01.09.2021 no 31.08.2022 r., 3BC ZNANIUM.com K-44-
21 ot 12.07.2021 r. OO0 3uanuym ¢ 01.09.2021 no '
' 31.08.2022 r.,
|
3 YCJIOBUS b cemsm ¢ OGHOBIIEHHEM MﬂTEp_HHHLHD-’lTEXHHHl;:K{}FD 58.{}9.2{]21 r |
PEAJIU3ALIMH obecrieuenus 1. MarepuaibHO-TEXHHYECKOE 0becreyeHue [IpoTokon No
YUYEBHOH YUTATh B HOBOM pelaKIuu: ; 1 !
HUCLIUTTIIMHBI JIaboparopus ®uzuku

K

S = mae s = —




	1 ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2 СТРУКТУРА и содержание УЧЕБНОЙ ДИСЦИПЛИНЫ
	2.1 Тематический план
	2.2 Содержание учебной дисциплины
	Введение
	Раздел 1 МЕХАНИКА
	Тема 1.1 Кинематика
	Механическое движение. Перемещение. Путь. Скорость. Равномерное прямолинейное движение. Ускорение. Равнопеременное прямолинейное движение. Свободное падение. Движение тела, брошенного под углом к горизонту. Равномерное движение по окружности.
	Тема 1.2 Законы механики Ньютона
	Раздел 2 ОСНОВЫ МОЛЕКУЛЯРНОЙ ФИЗИКИ И ТЕРМОДИНАМИКИ
	Тема 2.1 Основы молекулярно-кинетической теории. Идеальный газ
	Вычисление работы газа, совершенной при изменении состояния по замкнутому циклу. Вычисление КПД при совершении газом работы в процессах изменения состояния по замкнутому циклу. Объяснение принципов действия тепловых машин. Демонстрация роли физики в с...
	Раздел 3 ЭЛЕКТРОДИНАМИКА
	Раздел 4 КОЛЕБАНИЯ И ВОЛНЫ
	Раздел 5 ОПТИКА
	Раздел 6 ЭЛЕМЕНТЫ КВАНТОВОЙ ФИЗИКИ
	3 условия реализации учебной дисциплины
	Контроль и оценка результатов освоения дисциплины осуществляется преподавателем в процессе текущего контроля и промежуточной аттестации.
	Активные и интерактивные методы обучения
	Перечень практических/лабораторных занятий
	Приложение 3
	‎C:\Users\m.podpolnova\Desktop\В хранилище_листы\ПК №2+-20211021T042457Z-001\ПК №2+\09.02.07 ПР\09.02.07 ПД.03_9_2021.pdf‎

