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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
duszuka

1.1 O6sacTh npuMeHeHusi pado4eil MpOrpaMmbl

Pabouas mporpamma y4eOHOMN NUCHIUTUTHHBI SBISIETCS YaCThIO TPOTPAMMBI ITOATOTOBKH
CIIEIUATIMCTOB CpeTHero 3BeHa 1o cnernuaibHocT 09.02.07 «MHbOopMalMOHHBIE CUCTEMBI U
POrPaMMHUPOBAHUEY CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHus 0a30BOTO YPOBHS TEXHHYE-
CKOT'0 HaIpaBJIeHUs MOAroTOBKH. Pabouas mporpamma yd4eOHOM TUCIUILIMHBI MOYKET OBITh UC-
MOJIb30BaHa JJis1 0011e00pa30BaTeIBLHOM MOATOTOBKH CTYICHTOB.

1.2 MecTo y4eOHOI JMCHUIIJIMHBI B CTPYKTYpPe NOATOTOBKH CIIEIIHAJUCTOB CPeHero
3BeHA

[TpodunpHas qucIUIUIMHA [UKIIA 001Ie00pa3oBaTeIbHON MOATOTOBKU

1.3 Hesan u 3aga4u y4eOHOH TMCHMILUIMHBI — TPeOOBaHMS K pe3yJbTAaTaM OCBOCHUS
Y4eOHO# JMCIUIIHHBI:

Coneprxanue nporpammsl «Du3nka) HaIpaBIeHO Ha JOCTUKEHUE CIEAYIOIINX LIEIeH:

-OCBOCHUE 3HAHMI O (PYHJAaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MUpa; HauOoJjiee BAXKHBIX OTKPBITUAX B 00JIACTH
(GU3MKY, OKa3aBIIMX ONpPEIENSIONIEe BIUSHUE HA Pa3BUTUE TEXHUKH U TEXHOJIOIMH; METO/ax
HAYYHOT'O ITO3HAHUS IPUPOJIBL;

-OBJIa/ICHHE YMEHUSAMU IPOBOAUTH HAOJIIOJEHUS, IJIAHUPOBATh U BBIINOJHATH 3KCIEPU-
MEHTBbI, BBIABUIaTh TUIOTE3bl U CTPOUTH MOJEIH, IPUMEHATh NOJYYECHHbIE 3HAHUS 1O (U3UKe
I 00BSICHEHUST Pa3HOOOPa3HBIX (PU3MUECKUX SBICHUHA W CBOWMCTB BEUIECTB; MPAKTUYECKU HC-
H0JIb30BaTh (PU3UYECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYy4YHOH HH(poOpMa-
1y,

-pa3BUTHE TO3HABATENIbHBIX MHTEPECOB, MHTEUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHO-
CTeil B mpoliecce NpHOOpeTeHusl 3HAaHUH U yMEHUH 1o (U3MKE C MCIOJIb30BAaHUEM DPA3JINYHBIX
UCTOYHHUKOB MH(OPMAIIUHN U COBPEMEHHBIX MH()OPMAIIMIOHHBIX TEXHOJIOTHIA;

-BOCIIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPHUPO/IbI, UCIOJIB30Ba-
HUS JOCTHXKEHUH (PU3MKM Ha OJ1aro pa3BUTHS YEJIOBEUECKOM LMBUIM3AIMN; HEOOXOAUMOCTH CO-
TPYJHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/lad, YBaXXKUTEJIBbHOTO OTHOLIEHHUS K
MHEHHIO OIIMOHEHTA MPU 00CYXKJIEHUH NMPOOIeM €CTEeCTBEHHO-HAYYHOT'O COJEpKAaHUS; TOTOBHO-
CTH K MOPaJIbHO-ITHUYECKON OIIEHKE MCIIOJIb30BaHMSI HAyYHBIX JOCTH)KEHUM, YyBCTBA OTBETCT-
BEHHOCTH 3 3allUTy OKPYXKarollel cpenbl;

-MCTI0JIb30BaHUE NMPUOOPETEHHBIX 3HAHUN M YMEHUH JJIs pEelIeHUs MPAaKTUYECKUX 3a/1ad
MOBCEHEBHOM KU3HU, obecnieueHusi 0€30MacCHOCTH COOCTBEHHON JKMU3HHU, PALlMOHAIBHOTO MPH-
POJIOTIONIB30BAaHUSL M OXPaHbl OKPYXKAlOIIEeH Cpelibl, BO3MOKHOCTh MPUMEHEHUS 3HAaHUM IIpH pe-
IIEHUH 3a/1a4, BO3HUKAIOIIUX B MOCIeIyoueil npodecCHoHalIbHON e TeTbHOCTH.

OcBoenue conaepxaHusi ydeOHON MUCHHUIUIMHBI «DU3MKa» 00ecrnednBaeT JOCTHKCHUE
YUYalIUMUCS CIEAYIOLUX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

-4yBCTBA FOPJIOCTU U YBAXKEHMS K UCTOPUH M JTIOCTUKEHUSAM OTEUECTBEHHOH (PU3UUECKOi
HayKH: (pU3MYECKH IPaMOTHOE MOBEACHHUE B NMPO(ecCHOHATBHOMN JesSTebHOCTH U OBITY IIpH 00-
paleHny ¢ MpudopaMu U yCTPOICTBaMH;



-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHMs M MOBBIMICHUIO KBATH(PHUKALKUU B U30paHHOM
MpoeCCHOHAIBHON JIEATETLHOCTH U OOBEKTUBHOE OCO3HAHHME (M3MYECKUX KOMIICTCHIIMA B
ITOM;

-YMEHHE HCIOJb30BATh JAOCTHIKEHHSI COBPEMEHHON (M3NYECKON HAyKH U (U3NYECKUX
TEXHOJIOTUH JIJIs1 TIOBBIICHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B BHIOPAHHON Mpo-
(beccnoHaIbHOM 1EATEIbHOCTH;

-YMEHHE CaMOCTOSITENIbHO J0OBIBATh HOBBIC i ce0st (pu3MuecKue 3HAHUS, UCIOIb3YS
JUIsl 3TOTO JIOCTaTOYHbIE UCTOYHUKH HH(OpPMALIUH;

-YMEHHUE BBICTPaUBaThb KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUS B KOMAHJE 0 PELICHUIO
00IIMX 3a7a4;

-YyMEHHUE YIPaBJIATH CBOEH I103HABATEIBHOW JESATENBHOCTHIO, NPOBOJUTH CaMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEILIEKTYaJIbHOTO PA3BUTHS;

MeTanpeAMeTHbIX:

-MCII0JIb30BaHUE PA3JIMYHBIX BUJOB IIO3HABATEIBHONW AEATENBHOCTU JUIsl peleHus pu3u-
YECKHUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METO/I0B NIO3HAHMsI (HA0JII0/I€HNUS, ONIUCAHUS, U3MEPEHMUS,
SKCHEPUMEHTA) JUIsl U3YYEHUS pa3IMUHbIX CTOPOH OKpYXKaroIllel 1eHCTBUTENbHOCTH;

-HCIIOJIb30BaHNE OCHOBHBIX MHTEIIICKTYAIbHBIX OTEpaIlHii: TOCTAHOBKHU 3a/1a4i, POopMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHUs, 0000ILIEHNS, CUCTEMAaTU3al[1H, BBIBICHUSA
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H, TIOMCKA aHAIOTOB, (DOPMYIHUPOBAHUS BBIBOAOB JIUISI U3YUEHUS
pas3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBJICHUI U MPOLECCOB, C KOTOPHIMU BO3HMKAET He-
00X0JIMMOCTH CTAKUBATHLCS B PO ECCHOHATBHON cdepe;

-yMEHHE T€HepUpOBaTh UIECH U OMNPEAEIATh CPEACTBA, HEOOXOMUMBIE Ul UX peayn3a-
LHn;

-yMEHHE HCIOJIb30BaTh Pa3IMuHble UCTOYHUKH JJIs MOJy4deHus (usnueckoi uHpopma-
WU, OLICHUBATh €€ I0OCTOBEPHOCTH;

-YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO O PA3JIUYHBIX BUAX;

-yMeHue MyOJINYHO MPEACTABIATh PE3YJIbTaThl COOCTBEHHOI'O UCCIIEJOBAHUSI, BECTH JMC-
KyCCHH, JOCTYIHO U FapMOHUYHO coYeTas cojiepkaHue U (Gopmbl mpeacraBiseMoil nHdpopma-
LHn;

NMpeIMeTHbIX:

-c()OPMHUPOBAHHOCTD IMPEICTABICHUN O poJIM U MecTe (PU3UKU B COBPEMEHHON Hay4HOMH
KapTHHE MUDA; TOHUMaHue (U3NYECKO CYLTHOCTH HalirofaeMbIix BO BeeneHHoM siBnenuit, po-
1 GU3UKH B POPMHUPOBAHUH KPYyro3opa U (PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JIJIs pellie-
HUS IPaAKTHUECKUX 3aj1ay;

-BJIaJICHUE OCHOBOIOJAraloUMMHI (U3NYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMHM U TEOPUSMH; YBEPEHHOE UCIIOJIb30BaHUe (PU3NYECKON TEPMUHOIOIUN U CUMBOJIUKHY;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOTO MO3HAHHUA, UCIOJIb3YEMBbIMU B (U3UKE; Ha-
OJII0/IeHHEM, OITCAHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM,;

-yMeHusi o0palaTheIBaTh pe3yJabTaThl U3MEPEHHM, OOHapyXUBaTh 3aBUCUMOCTb MEXIY
(bU3NUEeCKUMHU BETUUUHAMH, OOBSICHATH OJTYUYEHHBIE PE3YJIbTAThI U JIENIaTh BHIBOJIBL;

-c)OpMHUPOBAHHOCTH YMEHHUSI peliaTh (hU3NUecKue 3aauu;

-c()OPMHPOBAHHOCTH YMEHUS IPUMEHSITD MOJIy4YEeHHBIE 3HAHUS JUIsI 0OBSCHEHUS YCIOBUN
npoTeKaHus (U3NYECKUX SIBIEHUH B IMpHpoje, MpodecCHOHANbHONU cdepe W s NPUHATHUSL
MIPAaKTHUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HU;

-c(hopMUpPOBAaHHOCTH COOCTBEHHOM MO3UIMM MO OTHOLICHHIO K (uznyeckoit mHpopma-
IIUH, TT0JTy4aeMOM U3 peajbHbIX HICTOYHUKOB.



2 CTPYKTYPA U COAEPXKAHUE YYEBHOU JUCIHUATILIAHBI

2.1 O0bem yyeOHOM AUCHMILVINHBI U BUbI Y4eOHOH padoThl

Bup yueOHoii paboTbl

O0BEéM yacoB

MakcumajbHas yyeOHas Harpys3ka (Bcero) 122
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 122
B ToM uucne:

nabopaTopHbIE PaOOTHI 30

ITpomexxyrounas arrecranus B popme auddepeHnrpoBaHHOro 3auéra




2.2 TemaTn4yecKMil IJIAH U coJePKaHNe YUeOHOH TucuNJInHbl Pu3uka

Ne 3anusitusi | HammeHnoBanue 3aHATHIL, JJa0OpaTOpHbIE pa- TpeGoBanus Kk pe3yibTaTamM OCBOEHHUSA IUC- | YPOB
00ThbI, caMoCcTOsITe/IbHAs padoTa odyyawmux- | Koj-Bo 4acoB | MUIIMHBI HU
csl. Bce- ycBOE€

ro S g:v, HUS
mE E
1 2 3 4 5 6
BBenenue 4 2
®duszuka — pyHaaMeHTaIbHas HayKa O MPUPOJIE. Nwmets npencraBieHre 00 eCTECTBEHHO - HAY4-
1 EcrecTBEeHHO — Hay4HbBI METOJ MO3HAHUSA, ET0 2 HBIII METOAE IO3HAHHUS, €TI0 BO3MOXKHOCTIX H 1,2
BO3MOKHOCTH Y TPaHULIbI IPUMEHUMOCTH. rpaHHIaX TPUMEHUMOCTH, SKCIEPUMEHTE Kak
DKCIEPUMEHT U TEOPUH B TIPOIIECCE MO3ZHAHUS METO/I€ TMO3HAHUSI TPUPOBI, YMETh BBIUUCIISATH
npupoibl. Ponb skcriepuMeHTa u TEOpUH B MPo- MOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIH-
recce mo3Hanus mpuposl. JlorpemHocTu uz- YUH,
MepeHHil PU3NUECKUX BEIUYHUH.
JlabopaTtopHas pabota Ne 1 «Onpenenenue 2 27p | YMeTh  IONB30BATBCS  MITAHICHIMPKYIEM,
2 MJIOTHOCTU TBEPAOTO TENay. B3BELINBATh, BBIYUCIATH MOTPEIIHOCTH H3MeE-
peHuii
Pa3nen 1 Mexanuka 18
Tema 1.1 Kunematuka
Mexanunueckoe aBuxeHue. [lepemenienue. 2 3HaTh: BUJIBI MEXaHUUYECKOTO JIBI)KCHHUSI B 3a- 2
3 [Iyts. CkopocTh. PaBHOMEpHOE MTPSAMOTUHENHOE BHCHUMOCTH OT ()OPMBI TPACKTOPUH U CKOPOCTHU

NBUKEHHE. Y ckopeHue. PaBHonepemeHHoOe npsi-
MOJIMHEMHOE IBUKECHUE

IepeMENICHUs TeNa; MOHITUS TPACKTOPHH, ITy-
THU, IEPEMEILECHHUS;
yMeTb: (pOpMYIHPOBATH MOHATHUS: MEXaHUYe-




CKO€ IBMXCHUE, CKOPOCTH, YCKOPCHHUEC, CUCTC-
Ma OTCUCTa.

2 p | YMeTb: IPOBOAUTH SKCIIEPUMEHT 110 HHCTPYK-
4 JlaboparopHast pabota Ne 2 «M3mepenue ycko- LU, BBIYUCIISTh YCKOPEHUE TEJIA, BBIYUCIIATH
pEeHUs TeJa MPU PAaBHOYCKOPEHHOM JIBHKCHUM CpeHee 3HAYCHHE BEIIMYUHBI
JIBr>KEeHUE 10 OKPYKHOCTH C MOCTOSTHHOM 110 3HaTh MOHATHUS: YIIIOBasi CKOPOCTh, YTOJl MOBO-
5 MOJYJTI0 CKOpOCThI0. CBOOOIHOE MMaICHHE. poTa, Mepuoj BpaIlleHUs, YaCTOTa BpallleHUS U
JIBrokenue Tena, OpOIIEHHOTO MO/ YIJIOM K T'o- €IUHUIBI UX W3MEPEHHUs], LIEHTPOCTPEMUTEIb-
PHU3OHTY. HOE€ YCKOpEHUe
Tema 1.2 3axonbl fuHaMuki Heiotona. Cuibsl B MeXaHHKe.
[lepsriii 3akoH Hetotona. Cuia. Macca. m- 3HaTh: OCHOBHYIO 33J]auy AUHAMUKHU, TOHITHS
6 nynsc. Bropoii 3akon Hetotona . Tpetuii 3axkoH MAacChbl, CHJIbI, 3aKOHBI HhIOTOHA; 3aKOH BCe-
HrroTona. 3akoH BceMHpHOTO TATOTeHHS. [ 'pa- MUPHOTO TATOTECHHUSI.
BUTAIMOHHOE ToJe. CHila TSHKECTH. YMeTh: pa3nuyaTh MOHSATHS BEca U CUIIBI TsDKe-
Bec. CnnocoOs1 u3mepenust maccol tena. Cuiibl B CTH, OOBSCHUTD MOHSATHE HEBECOMOCTH; CYTh
MEXaHHKE. PEaKTUBHOTO JIBUYKEHUS
JIaboparopHas pabota Ne 3 «M3yueHue nBuxe- 2 np | 3HaTh: onpezeneHus U GOPMyYIIbl CHII YIIPYro-

7 HUs T€Jla IO OKPY>KHOCTH IO I€UCTBUEM CHUII
YIPYTOCTH U TSXKECTU»

CTH U TSDKCCTHU
YMeTb: NPOBOJIUTH SIKCIEPUMEHT, J1€1aTh BbI-
BOJIbI IO MTPOJIENIAHHOM paboTe

Tema 1.3 UmnyJnc Tesa

Nmnynbe Tena. 3aKoH COXpaHeHHs UMITYITbCA.
8 PeakTuBHOE IBIKEHHIE

3HaTh: OHATHE UMITYJIbCA TEJIA, 3aKOH COXpa-
HEHHUsI UMITYJIbCa, IPUMEHEHNE 3aKOHA COXpa-
HEHHUsI UMITYJIbCA.

YMeTh: 00BSICHUTH CYTh PEAKTUBHOI'O JABHKE-
HUs, pelIaTh 3aa4y Ha UCII0Ib30BAHKE 3aKOHA
COXpaHEHHUs UMITYJIbCa.




Tema 1.4 PadoTa u 3Heprust

Pa6ota cunbl. PaboTa noTeHInaNbHBIX CHJL. 2 3HATh: MOHATHUS PabOThI, MEXaHUUECKOH IHEp-
9 MoutHocTts. DHeprus. Kunernueckas 3Heprusi. MM, €€ BUJOB, 3aKOH COXPAHEHUS MEXaHUYe-
IloTreHunanpHas 3HEPrus. 3aKOH COXPaHECHHUS CKOH 2HEPIHUY;
MeXaHHu4ecKol 3Hepruu. IlpumMenenune 3akoHOB YMETb: OOBACHATH Pa3IMUYUE B BUAAX MEXAHU-
COXPAHEHUS. YECKOW SHEPruu
JIaGoparopnas padota Ne 4 «CoxpaneHnue mexa- 2 2 1p | 3Harh HOpMyIIbl NOTEHIUAIBHON 3HEPTUN
10 HUYECKOW SHEPrUy MpU ABMKEHUU O] AEUCT- YMeTh BBINOIHATH 9KCIIEPUMEHT, ACIaTh BbI-
BHUEM CHJI TSKECTH U YIIPYTOCTH. BOJIbI 110 IPOZIeJIaHHON padoTe
12 Pemenue 3ana4 no teme «MexaHuka» 1
Kontposbnas pabota no teme «MexaHukay 1
Paznen 2
Mouaexyasipuas ¢puszuka. TepmoguHamuka 22
Tema 2.1 OcHOBBI MOJICKYJISIPHO-KHHETHYECKOH TEOpPHH
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO- 2 3HATh: OCHOBHBIE IT0JIO)KEHUS MOJIEKYJISIPHO-
13 KMHETUYECKOM Teopuu. Macca u pa3Mepsl Mo- KMHETUYECKON TeOpUH, MOHATHUSA: OPOYHOBCKOE
JIEKYJI ¥ aTOMOB. BpoyHOBCKOE IBH>KEHUE. IBIOKeHUE, TUPPy3un; CBA3b MEKIY KHHETH-
Hudpdy3usa. Cunbl 1 SHEPTUs MEXMOJIEKYISIPHO- YECKOM DHEPruer MOJIEKYJI U TEMIIEPaTypOu;
IO B3aMMOJEHCTBHS. CTPOEHHUE ra3000pa3HbIX, KUAKUX U TBEPIBIX
CrtpoeHne ra3000pa3HbIX, KUJIKUX U TBEPIBIX Tell,
ten. Uneanpusbiii ra3. JlaBnenue raza. OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KUHETHUECKON TEOpUH
ra3os.
Wneanpubriii ra3. JlaBnenue raza. OCHOBHOE 3HaTh: TOHATHS: UJICATHLHOTO Ta3a, TaBJICHHUS,
14 YPaBHEHHUE MOJIEKYJIAPHO-KUHETUYECKON TEOPUH 2 ocHOoBHOe ypaBHeHHe MKT
ra3os. YMeTh: pemarh 3a1a4d ¢ IPUMEHEHHEM OC-
HOBHOro ypasHeHus MKT
15 Temneparypa u €€ usmMepenue. 1'a30BbIe 3aKOHBI. 2 YMETh: OOBSICHUTH CBSI3b CPEIHEH KHHETHYE-

AOGCOMOTHBIN HYIb TeMIepaTypsl TepmoanHa-
MHUYECKas IIKajJa TeMIepaTyphbl.

CKOM SHEPTrUU MOJIEKYJI C TEPMOJIUHAMHYECKOM
TEMIEPATypPOil; CTPOUTH U YUTATh I'paduKH




U30IPOIECCOB; O0BACHATH (PU3MUECKUN CMBICT
IIOCTOSIHHOW bosibliMana, pemars 3a1a4u ¢
MCIIOJIb30BaHUEM OCHOBHOTO ypaBHeHUs MKT
, Ha OIIpeZIeJIEHUE MacChl U pa3zMepa MOJIEKYJI,
KOJIMYECTBA BEILIECTBA, MOJISIPHON MacChl;

VYpaBHEHHE COCTOSHUS UAEATBHOrO raza. Mo-

3Hartb: ypaBHeHus Knaneiipona, Meneneesa-

16 JIIpHAs Ta30Bast NOCTOsIHHAsA. M30mponeccsl. Knaneiipona
YMeTb: 00BSACHATH (U3NIECKUN CMBICI MOJISIP-
HOMW ra30BOM ITOCTOSIHHOM, pellaTh 3a1a4u ¢
WCIIOJIb30BAaHNEM ypaBHEHUs1 MeHeneeBa-
Knaneiipona, yuTare 1 CTpOUTH I'paduKu U30-
IIPOLIECCOB
Tema 2.2 OCHOBBI TEPMOAMHAMHKH
Buytpennss sneprus. Pabota u temnora xak 3HATh: PU3NYECKUI CMBICI OHSTHUS TEPMOIH-
17 ¢dbopmbl iepeiaun SHeprun. TermnoéMKoCTb. HaMUYECKOU CUCTEMBI, IPOLECCa, BHYTPEHHEN
VY nenbHas TEIOEMKOCTh. Y paBHEHHE TEIIOBO- SHEPTUU CUCTEMBI, aJuabaTHOro mpoiiecca,
ro 6ananca. [lepBoe Hauao0 TePMOANHAMUKH. yMeThb: (popMyIupoOBaTh MEPBOE U BTOPOE Ha-
AnmnabatHblii porecc. 4aJI0 TEPMOJIMHAMHUKH, PEIIATh 3a/1a4M Ha UC-
I10JIb30BaHUE TIEPBOTO Hayaja TEPMOJIUHAMU-
kH, Ha onpeaenenne KIIJI remtoBoro neurare-
;
Tema 2.3 TenioBbie ABUraTE N
[Tpunuun nevicteus temnoBor MammHbl. KIT/T 3HaTh 3aKOHbI TEPMOAUHAMUKH, (HOPMYITY
18 TEIJIOBOro ABuraresns. Bropoe Hauano tepmo- KII/I TermmoBoro nBuratens

JWHaAMUKH.

YMeTh MNPUMCHUTD UX IIPU PCUICHUU 3aaaY

10



Tema 2.4 CBoiicTBa napoB

Ucnapenue n konaeHcauus. HaceimeHusii nap

3HATb: IIOHATHUA (1)&31)1 BCIIICCTBA, CBOMCTBA Ha-

19 U €ro cBoicTBa. AOCOIIOTHASI U OTHOCUTENbHAS CBILIEHHOI'O [1apa, KpUTUUECKOE COCTOSIHUE
BJIAYXKHOCTh BO31yxa. Touka pocel. Kunenue. 3a- BEIIECTBA, A0COIIOTHOM U OTHOCUTENBHOM
BUCHMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS. BJIQXKHOCTEH BO3/1yXa, TOUKU POCHL, TEMIIEpa-
IleperpeTslil map ¥ UCNONIB30BAHUE €TO B TEXHU- Typbl KUIICHHUS;

KeE. yMeTh: pellaTh 3a7aun Ha OIpeIeIeHUe OTHO-
CUTEJIBHOM BJIAXKHOCTHU BO3AYyXa
JIaGopatopHas pabota Ne 5 « M3mepenue Brnax- 2ap | YMmerb onpenensTh aOCONIOTHYIO U OTHOCH-
20 HOCTH BO3JIyXa» TEJNbHYIO BIQXKHOCTH BO3/1yXa C IIOMOIIIbIO
pruOOpoOB
Tema 2.5 CpoiicTBa KHAKOCTeH
XapaKTepUCTUKA KUIKOIO COCTOSIHUS BEIIECTBA. 3HATh: XapaKTEPUCTUKY KUAKOTO COCTOSHHUS

21 [ToBepXHOCTHBIN CIOU KUIKOCTU. DHEPTHS T10- BEIIECTBA, KAIIMJUISIPHBIE IBJICHUS B IPUPOLE,
BEPXHOCTHOTI'O CJ0s1. SIBICHUS HA TPAHULE KU1~ OBITY M TEXHUKE.

KOCTH ¢ TBEpABIM TenoM. KanwsipHble siBiie- YMeTh: pemaTh 3a1a4u Ha HaX0XKIEHHE BBICO-

HUSL. ThI IOAHSTHS KUAKOCTH B KalUJUIAPE, BHIYKC-
JSATh KO3()PUIHEHT NOBEPXHOCTHOTO HATSKE-
HUs

JIaGoparopHas padota Ne 6 «M3mepenue ko3 g- 3HaTh onpezeneHue U Gopmyiny KodppuumeH-

22 ¢buIeHTa MOBEPXHOCTHOTO HATSKEHUS XKUKO- 271p | Ta MOBEPXHOCTHOI'O HATSHKEHHUS

CTH» YMeTh BBINOIHSTH SKCIIEPUMEHT 10 UHCTPYK-
U1
Tema 2.6 CBoiicTBa TBEPABIX TeJl
XapakTepucTuka TBEPIOTO COCTOSIHUS BEILIECT- 3HAaTh: KPUCTALIINYECKOE CTPOCHHE TBEPABIX
23 Ba. YHpyrue cBoicTBa TBEpAbIX Tel. 3aKoH ['y- BEILECTB, BUJIbl KPUCTATUIMYECKUX PELIETOK,

Ka. MexaHnnueckue cBoiicTBa TBEpbIX Tena. Ten-
JIOBOE paClIMpPEHNE TBEPABIX TEI U KUJIKOCTEM.
[naBnenue u KpUCTAIIN3ALIMS.

MEXaHNYECKHE CBOWCTBA TBEP/IBIX BEIIECTB,
3aKoH ['yka;

YMeTh: pemars 3a1a4d Ha NCIOJIb30BAHUE 3a-
koHa ['yka
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Pa3znen 3 DiexkTpoamHamMHKa

32

Tema 3.1 DuekTpuueckoe moJie

DneKTpruyecKue 3apsiibl. 3aKOH COXPaHEHUs 3a- 2 3HATh: MIOHATHE HJICKTPUIECKOTO 3apsiia, 3aKOH CO-
24 psana. 3akon Kynona. Onexrpuueckoe nojue. Ha- XPaHCHHS! DJICKTPUYECKOr0 3apsiia, 3akoH KyioHa,
MPSYKEHHOCTD 3JIEKTPUYECKOro 1nois. Ipuauun YMeTb: rpadiuecku H300paxKath SICKTPHICCKHE
CYIEPIIO3UIINN OJIEH. T10JIA 3aps 0B, pe€liaTh 3aJa41 Ha IPUMEHCHHUEC 3a-
KOHOB COXPaHEHUS 3JIEKTPHYECKOT0 3apsi/ia U 3aK0-
Ha Kynona
Dnektpuyeckoe nosie. HarpsxkeHHOCTh 2J1eK- 2 3HATh: XapaKTEPUCTUKY HIEKTPUICCKOTO MOJIs, MO-
25 TpUUYECKOTO 1oJs. [IpuHIuMI cynepno3uiuu no- HSTHE HANPSDKEHHOCTH
TICH. YMeTh: rpad)uuecKu H300pakaTh SIEKTPHUECKHE
T10JIA 3aps 0B, pe€liaTh 3aJa4u Ha IPUMEHCHUEC
(hopMyITbI HAMTPSPKEHHOCTH 3JIEKTPHYECKOTO OIS
Tema 3.2 IloTeHImUAI
Pabora cun anextpuueckoro nosis. [lorenumarn. 2 3HAaTh: MOHATHS MOTEHIINAJIA, PA3HOCTH MOTEH-
26 Pa3HocTh moTeHIMANIOB. DKBUIIOTEHIIMATbHBIE [IUAJIOB, pabOTHI 1O TIEPEMEIICHUIO 3apsia, K-
noBepxHOCTU. CBS3b MKy HAPSHKEHHOCTHIO U BHUIOTEHIIMAILHON TTOBEPXHOCTH, CBS3b MEKLY
Pa3HOCTHIO MOTEHIMAIIOB IEKTPUUYECKOTO MOJIS. HanpsKEHHOCTBIO AJIEKTPUYECKOTO MO M Pa3HO-
CTBhIO IOTCHIINMAJIOB,
YMeTh: peniate 3a/1a41 Ha IpuMeHeHne GopMyIt
PaboTHI IO EPEMELICHHIO 3apsi/ia, HOTeHINAa,
HOTCHI.IPIaJ'ILHOﬁ OHCPruur, pasHOCTHU MOTCHIHAJIA
Tema 3.3 IIpoBOAHMKH U AUITEKTPHUKH.
JuanekTpuku B dsekTpudeckom noiie. [lomspu- 2 3HATH: MPOBOAHUKHU U JUDJICKTPUKHU B IJICK-
27 3a1us AUAJIEKTPUKOB. [IpOBOAHUKY B AIEKTpHU- TPUYECKOM T10JIE

YECKOM I10JIC.

YMETh: OOBACHATH CYITHOCTH IMOJIApU3aAluN
JUAIECKTPUKOB, IEHCTBUE 3ICKTPUUYSCKOTO M0~
Js1 Ha MIPOBOJHWKH U THUIJICKTPUKH
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Tema 3.4 DuexTpoémkoctb. KongeHncaTopsbl.

DnekTpoémkocTh. Konnencaropel. CoenquHeHue

3HaTh: ITIOHATHE BJ'IeKTpOéMKOCTI/I, KOHJCHCA-

28 KOHJICHCATOPOB B 0aTapero. DHEprus 3apsiKeH- TOPBI U UX COCTUHEHUE
HOTO KOHJIeHCATOpa YMeTh pemarth 3a/1a4i Ha IPUMEHEHHE JJIEK-
TPOEMKOCTH, SHEPTHHU HIIEKTPUIECKOTO TOJIS;
Tema 3.5 3aKkoHBI IOCTOSHHOIO TOKA
YcnoBust, HE0OXOAUMBIE IJIs1 BOSHUKHOBEHHS U 3HATh: YCIOBUS, HEOOXOAUMBIE ISl CYIIECT-
29 MoAJep>KaHus dNeKTpuueckoro Toka. Cuma Toka BOBaHUS MOCTOSIHHOT'O TOKA, €r0 XapaKTepu-
U IUIOTHOCTh ToKa. 3akoH OMa i yyacTka Ie- CTHKH, TpapUK 3aBUCIMOCTH COTIPOTUBIICHUS
nu 6e3 DJ1C. 3aBUCUMOCTD 3IEKTPUUYECKOTO CO- OT TEMIEPATYypPhI, OMPECIICHUE CHIIbI U MJI0T-
MPOTHUBIICHHS OT MaTepuaa, [UIMHbI U TUTOIIAAN HOCTHU TOKa, 3aKkoH OMa i yyacTKa Lienu, 3a-
MOTIEPEYHOT0 CEYEHMs TPOBOIHUKA. 3aBUCH- BUCHMOCTb JIEKTPHUUECKOTO COITPOTUBIIEHUS OT
MOCTB JIEKTPUIECKOTO CONPOTHUBIICHHS TTPO- MaTepHaa, JUIMHBI U TUIONIA TN TIONEPEYHOTO
BOJIHUKOB OT TeMIIepaTyphl. CeueHHsl MPOBOIHUKA, IIPOBOAUMOCTD MOJTY-
MIPOBOJTHUKOB;
yMeTb OOBSICHATh PUPOJTY HIEKTPHUUECKOTO
COIIPOTHBIIEHUS, 3aBUCUMOCTH €TI0 OT TeMITepa-
TYpHI
DneKTpOoABMKYIasl CUla HICTOYHMKA TOKa. 3a- 3nartb: ¢pusnueckuit cmpicn DJIC, 3akoH Oma
30 koH Oma 115t mostHo# 1ienu. CoeAMHEHUE MPOo- JUTSI TIOJTHOM II€TIH, TTOCTIeI0BAaTEeNbHOE U Ta-
BOHUKOB. CoeIMHEHNE NCTOYHUKOB AIIEKTPH- pajuieTIbHOE COeIMHEHHE TPOBOIHUKOB U CO-
YECKOU IHEPruu B OaTapero. eMHEHNE UCTOYHUKOB B OaTapero, MOHATHS
paboTHI U MOIIHOCTH TOKA
VYMers: pemarts 3aauu Ha 3akoH OMa 171t
TMOJHOM IenH
3akon Jlxoynsa-Jlenna. Pabota u MOIITHOCTH 1MO- VYMeTh 00BSICHATE TEIJIOBOE JIEMCTBUE TOKA,
31 CTOSTHHOTO TOKa. TeruoBoe AelcTBUE TOKa peliaTth 3aa4u ¢ IpuMeHeHueM GopMyn pa-

OOTBI TOKA, MOIITHOCTH.
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Tema 3.6

DJIeKTPUYECKUI TOK B MOJYNPOBOIHUKAX

32

CoOcTBeHHas U MPUMECHasi MPOBOAUMOCTD I10-
JyNpoBOJHUKOB. [loaynpoBogHUKOBEIE TPHOO-

PBL.

3HaTh: NOHATHE MTOJIYIPOBOJIHUKOB, IPUMEC-
HOU 1 COOCTBEHHOU MPOBOJUMOCTH TIOTYIIPO-
BOJHUKOB, IPUMEHEHHUE NOJIYIIPOBOJHUKOBBIX
pubopoB

YMeTh: 00BSCHUTH NPUHIMIT PAOOTHI OTYIPO-
BOJHUKOBOI'O IMO/1A

Tema 3.7 MaruutHoe moJie

33

Bexrop nHIyKnuu MarHuTHOro nosist. [lencreue
MarHMTHOTI'O I0JIS Ha NPSAMOJIMHENHBINA IPOBOJ-
HUK C TOKOM. 3aKoH Amriepa. Bzaumoseiictue

TOKOB.

3HATh: ONPE/ICIICHUE U OCHOBHBIC XapaKTepH-
CTHKU MarHUTHOTO MOJIs, (PU3HUYECKYIO CYIII-
HOCTh MArHUTHOM UHIYKLIMH, ICHCTBUE Mar-
HUTHOTO I0JISI HA PaMKY C TOKOM, 3aKOH AM-
nepa

yMeTh: rpaduyecku n300pakaTb MarHUTHHIE
MOJIs1 IPSAMOTrO TPOBOJAHUKA C TOKOM, COJICHOH-
J1a, TOCTOSIHHOT'O MarHuTa; OIpeaessaTh Ha-
MPaBJICHUE JTUHUA MAarHUTHON WHIYKIIMH, Ha-
npaBJeHus CUil AMIEpa; pemaTh 3a/1a4i Ha
pacuer cuiibl AMnepa, UHAYKIUA MarHUTHOTO
oIS

34

MarnuTHbIi oToK. PaboTa mo nepemenieHunto
MIPOBOJIHMKA C TOKOM B MarHMUTHOM mose. [{ei-
CTBHC MAarHUTHOTO ITOJISI HA )IBPI)KYHIHI;'ICSI 331:)5[)1.
Cuna Jlopenua. Onpesnenenue yieabpHOro 3apsia
Y CcKOpUTENHN 3IEMEHTAPHBIX YaCTHIL..

3HaTh: Olpe/iesIeHs] MAarHUTHOTO MTOTOKA, CHU-
1l JlopeHna u e€ npumeHenue, Gopmyiy pa-
OOTHI TIO TIEPEMEIIIEHHUIO 3apsiia

[TpuHLHUI [EHCTBUS YCKOPUTENIEH 3apsKEeHHBIX
YacTHL.

YMeTh: onpenenaTs HanpasiieHue cuisl Jlo-
pEeHIIa ¥ pelaTh 3a1a41 Ha €€ BBIYUCICHUE

Tema 3.8 DileKTpOMArHUTHAA UHIAYKIMS

14



DnekTpomMarHuTHas MHAyKus. OneiT @apazest.

3HaTh: OIBIT CDapaz[e;I, OIpCACIICHUC ABJICHUA

35 BuxpeBoe anekTpruueckoe noiie 3JIEKTPOMArHUTHOM MHAYKLMH, IpaBuiio JIeHna
NuaykruBHocTs. CaMOMHIYKIUS. DHEPTUs Mar- YMeTh: onpeaensaTh HanpaBieHUe WHIYKIIMOH-
HUTHOTO TIOJISL. HOT'O TOKa, pelaTh 3aJauu Ha IPUMEHEHUE 3a-
KOHA 3JIEKTPOMarHUTHON MHAYKIUU
3HATh: MOHATUS CAMOUHIYKIIUU, UHIYKTUBHO-
CTH, (opMyiTy S3HEpTHH MAarHUTHOTO MOJIS
YMeThb: BBIUUCISATh HHIYKTUBHOCTD, YHEPTHUIO
MarHuTHoro noJis, 2J1C caMOMHAYKIUH.
JlaboparopHast pabora Ne 7 «M3mepenue yaeib- YMeTb coOupaTh NEKTPUUECKYIO LIETh O
36 HOTO COIPOTUBIICHHS MPOBOTHUKA» 2 21p | cxeme, CHUMATh [MOKa3aHUus MPUOOPOB, IPOBO-
JTUTH BBIYMCIICHUS U BBIYUCIISATH TOTPEITHOCTH
HM3MEpEHUI
YMeTh coOMpaTh IEKTPUUECKYIO LIENb 110
37 JIaGoparophas pabota Ne 8 «3mepenune D/1C u 2 21p | cxeme, CHUMaTh [MOKa3aHUs MpHOOPOB, MPOBO-
BHYTPEHHETO CONPOTHBIIEHUS] HICTOYHHKA TOKa» JIUTh BBIYUCIIEHUS 110 (hopmynam
JlabopaTtopHas pabota Ne 9 «3yuenue siBneHus 3nath npasuio Jlenma
38 3JE€KTPOMArHUTHON MHIYKIIAW» 2 2np | YMeTh ienath BBIBOJBI U3 IPOAEIaHHOMi pabdo-
Thl U IPUMEHSTH NpaBuiio JIeHna ams pemenus
3a/1a4
Pa3nen 4 KoJsieOaHusi M BOJIHBI 20
Tema 4.1 Mexannueckue KoJed0aHus
KonebarenpHoe nBmxenue. ['apMoHnyeckne Ko- 2 3HaTh: npeBpalieHue YHEPTUU TIPH Kosieba-
39 nebGanusi. CBOOOHbBIE U BBIHYKICHHbBIE MEXaHU- TEJIbHOM JIBUKEHUH, CYTh MEXaHUYECKOTO pe-

yeckue kojiebanus. JINHeHHbIe MEXaHUYECKIE
KosebaHus cuctemsl. [IpeBpaiienue sHeprun
NP KOJIeOaTeTbHOM JIBHUKEHUH.

30HaHca U Y4€T ero B TEXHUKE, IIPOLECC pac-
MIPOCTpaHeHUs KoJIeOaHui B yIpyroi cpene
yMeTh: n300paxarh rpapuuecku rapMoHHYe-
CKoe KosiebaTenbHOe IBUKEHUE, (hopMynupo-
BaTh MOHITHE KOJIe0aTEIbHOIO ABMKEHUS U
Pa3IUYHBIX €r0 BUIOB, ONPEECIICHNE [IUKINYE-
CKOM 4acTOThI U NepHOJia, CBOOOIHBIX U 3aTy-
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XaroIUX, aBTOKOJICOaHNI ¥ BBIHYKICHHBIX KO-
s1e0aHuil.

Tema 4.2 Mexann4ecKue BOJHEBI

[Tonepeunblie 1 MPOIOJIbHBIE BOJIHBL. XapaKTe-

3HAaTh MPOLIECC pacCIPOCTpaHEHUs KoieOaHui

40 PUCTHKU BOJIHBIL. Y paBHEHUE IJIOCKOH Oeryiieit B YIIPYTO# cpefie, siBleHre nHTephepeHnn 1
BoJIHBL. IHTEepdepennns BoaH. [lonsrue o au- JU(PPaKLUU BOJIH.
¢bpakuuy BoIH. 3BYKOBBIC BOJTHBI. YJITPA3BYK H YMeTb: GOpMYIHPOBATH TIOHSATHE BOJHEI
€ro NpruMeHeHHue
JIaGoparopHas pabota Ne 10 «M3y4yeHue 3aBu- 2ap | YMerb: nenaTh BbIBOJ 110 IPOJIEIaHHON paboTe
41 CHUMOCTH IepuoJia KojJeOaHU MaTeMaTH4YeCKOTo
MasiITHUKA OT JUIMHBI HUTH
Tema 4.3 DileKTpOMarHuTHbIE KoJIeOaHus
CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS. 3HATh: CXEMY 3aKpPBITOTO KOJIEOaTEeIHbHOTO
42 IIpeBparieHue sHeprun B KojaedaTeIbHOM KOH- KOHTYpa U OCHOBHBIE HEPreTHYECKHE MpOoLeC-
Type. 3aTyxarouye IeKTpOMarHuTHbIE KoJie0a- CBI, Mpoucxopsmue B HéM, hopmyny TomcoHa,
Hus. ['eHepaTop He3aTyXaroUMx deKTpomar- yMeTb: OOBSCHITH BOSHUKHOBEHUE PE30HAHCa
HUTHBIX KOJICOAHUH. B DJIEKTPUUYECKON IIeTIH, peIiaTh 3a/1a4M Ha OIl-
pelnesieHue nepuosia Koyiebanui, 4yacToThl, 3a-
MUCHIBATh YpaBHEHUS KOJIEOAHHI CHITBI TOKA U
HalnpsHKEeHUs, 10 YpaBHEHUIO CTPOUTH rpaduKu
KoJIe0aHW ¥ U3 YPAaBHEHHS HAXOAUTh aMILIH-
Ty1y KoJleOaHUH, 4aCTOTy M Nepuo Koseda-
HHI
Tema 4.4 IlepemeHHbBII TOK
BreinyxaeHHsle anekTpuueckue koiedanus. [le- 3HaTh: NOHATHE IEPEMEHHOIO TOKA, 3aKOH
43 peMeHHBIH TOK ['eHepaTop mepeMeHHOro ToKa. Owma 115 11enu nepebMeHHOTo TOKa, IeHCT-

EMKOCTHO@ U MHOAYKTHBHOC COIIPOTUBJICHUA T1C-
peMeHHOoro Toka. 3akoH Oma s AIeKTpuye-
CKOM II€NU MTEPEMEHHOTO TOKA.

BYIOIICC 3HAYCHUC TOKA U HAIIPAXKCHHUA, OIIPE-
JIEJICHUS] aKTUBHOT'O, UHIYKTUBHOT'O U EMKOCT-
HOT'O COIPOTUBIICHUN

YMeTb: HAXOAUTh AEHCTBYIOLIEOE 3HAUCHHE
CHUJIBI TOKA W HAIPSAKCHUSA, MTHAYKTUBHOC U EM-
KOCTHOE COIIPOTUBIICHUE
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44 PaGota u MoIIHOCTH EpeMEHHOT0 TOKa. TpaHc- 2 3HaTh: HOHATHUSA
dbopmatopsl. Toku BeICOKOH yacToThl. [Tomyde-
HUE, IIepeiada U paclpeelIeHUe JIEKTPUIECKOU
SHEPTUH.
Tema 4.5 DileKTPOMArHUTHBIE BOJHBI
DIEeKTPOMarHuTHOE MOJie Kak 0COObI BUA Ma- 2 3HaTh: ONpeACIICHHs JIEKTPOMAarHUTHOTO MO-
45 TepHuH. DIIEKTPOMAarHUTHBIE BOJHBL. Bubparop 7151, JIEKTPOMArHUTHBIX BOJIH, CBOMCTBA 3JIEK-
I'epuia. OTKpBITHIN KOJEOATENbHBIN KOHTYP. TPOMAarHUTHBIX BOJIH
YMeTb: cTpouTh rpauK MEKTPOMArHUTHOM
N3o6perenue paauo A.C. [TonoeiM. [TonsTHE O BOJIHBI B KOop/inHaTax E,B,V, BBIUACIATH 1H-
paauocBsizu. [I[puMeHeHne 3eKTPOMarHu THRIX HY, YACTOTY AJIEKTPOMArHUTHOMN BOJIHBI
BOJIH. 3HaTh: IPUMEHEHUE JIEKTPOMArHUTHBIX BOJIH,
OCHOBHBI€ MPUHIIUIIBI PATUOCBS3U
Jlaboparopnas padota Ne 11 «Mccnenoanue 2 21p | YMeTb: cobupaTh 3JMEKTPHUUECKYIO IENb 10
46 3aBUCUMOCTH CHJIBI TOKA OT JIEKTPOEMKOCTH CXeMe, CHUMaTh TTOKa3aHus MpuOOpoB, e1aTh
KOHJIEHCATOPa B 1IENH EPEMEHHOTO TOKa BBIBO/IBI 110 MPOJICTIAHHON paboTe
47 JlaboparopHas padora Ne 12 «3mepenue un- 2 271p | YMeTh: cOOMpaTh SIEKTPUIECKYIO LEMb 110
JYKTUBHOCTHU KATYLIKH cXeMe, CHUMATh MOKa3aHus MpudbopoB., AenaTh
BBIBOJIbI 110 IPOZIeNIaHHON paboTe
Pasznea 5 OnTuka 14
Tema 5.1 Ilpupona cBera
CKOpOCTh pacpoCTpaHEHUs CBETA. 3aKOHBI OT- 2 3HaTh: BOJIHOBYIO IIPUPOJY CBETA, IPUHIIUI
48 paxeHus u npenomieHus ceera. [lonHoe orpa- ['tolireHca, KOrepeHTHOCTh U MOHOXPOMATHY-

sxkenne. JInnasel. ['1a3 kak onTudeckas cucrema.
OnTuueckue MpruOOPEHI.

HOCTb, 3aKOHBI OTPAXKEHUS U MIPEIOMIICHUS
cBeTa, GPU3NYECKUN CMBICIT TIOKA3aTes mpe-
JIOMJICHUS

yYMeTh: CTPOUTH U300paKeHUs IPEIMETOB, J1a-
BaeMble JTMH3aMH, 1300pakaTh NaJal0ui, OT-
paskeHHBIN M MPETOMIIEHHBIN JTy4n, 0003Ha-
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YaTh COOTBETCTBYIOIIHE YIJIbI, PEIIaTh 3a1a4n
Ha MPUMCHEHHUE 3aKOHA MPEIOMJICHHSI, Ha OII-
penenenne 3aBUCHMOCTH MEKIY JJTHHOM BOJI-
HBI ¥ YaCTOTON KOJICOaHMI;

49 JIaboparopnas padora Ne 13 «3mepenue noka- 2 1p

3aTess NPEeIOMIICHUS CTEKIIa»

Tema 5.2 BoiHOBBIE CBONCTBA CBeTa

WNurepdepenmus crera. KorepeHTHOCTH CBETO- 3HaTh: (PU3UYECKYIO CYIIHOCTH SIBIICHUN WH-
50 BbIX J1yueil. UHTepdepeHIus B TOHKUX IIEHKaX TephepeHuy, IpUMEHEHHE UHTepPEPEHIINU B

[Tonoce! paBHoM TommuuHbl. Konbia HeroTona TEXHUKE

Vcnonb3oBanue UHTEp(EpPEeHIUN B HAyKe U TeX-

HUKE.

Hudpakmus ceera. Judpakius Ha MIeTU B mMa- 3HaTh: AU paKuuU, TOJISIPU3AIIH, YCTPOUCTBO
51 pajulenbHbIX dydax. AudpakiuonHas pemeéTka. TU(PPaKIUOHHONW PEIETKH, IOHATHE O I'0JI0-

[Tonsitue o ronorpaduu. Ionspusanus none- rpaduu,

peuHbIxX BosH. [Tonsgponel. VYMeTs pemars 3aJauu ¢ IpuMeHeHHeM ¢Gop-

MYyJIbl TU(PaKIMOHHON PEMIETKU

JlabopaTtopHas pabota Ne 14 «M3mepenue aiu- 271p | YMeTh U3MEPATH JUIMHY CBETOBOU BOJHBI C
52 HBI CBETOBOM BOJIHBI C ITOMOLIbIO TU(PAKIIMOH- HOMOIBIO AU(PAKIIMOHHOHN peIETKN

HOM PEIIETKU»

Hucnepcus cseta. Bunel criekrpoB. CriekTpo- 3HaTh ONpE/ENICHUs JUCTIEPCUH CBETA, CIIEK-
53 CKOIl. YbTpadHoiIeToBoe U HHPPAKpACHOE U3- Tpa, IPUPOAY YIbTpadroIeToBOro, nHppa-

nydenus. Pentrenosckue nyun. MIx npupona n KpPaCHOI'0, PEHTT€HOBCKOTO U3JTy4E€HHUI

CBOMCTBA.» YMeTh pa3nuyarh ClEKTpbl, IPUBOAUTH NIPU-

Mepbl IPUMEHEHUS U3ITy4YeHU

JlaGoparopnas pabota Ne 15 «Habmonenue 271p | 3HaTh pa3IMYHbBIC BUJIbI CIIEKTPOB

54 CIUIOIIHOTO Y JIMHENYATOrO CIIEKTPOBY

Pa3nes 6 DjieMeHTHI TEOPHH OTHOCUTEIbHOCTH

55

[Toctynatel DiiHmTeliHA. OTHOCUTENIBHOCTD
JUTMHBI ¥ TPOMEXYTKOB BpEMEHHU. TeopemMa ciio-

3HaTh: nocTynaThl DUHIITEWHA, IOHATHE OT-
HOCHUTEJIBHOCTH, TEOPEMY CIIOKEHHSI CKOPO-
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JKEHHS CKopocTel DiHIuTeliHa. Macca u um-
MyJIbC B CHEIUATBHON TEOPUH OTHOCUTEIBHO-
ctu. CBA3b MEXY MacCOM M SHEprueul. YpanHe-
HUE DUHIITEWHA.

CTEH, CBSI3b MEXKJy MAaCCOW U SHEpPrUeu
YMeTh: pemaTh 3aJja4l Ha MPUMEHEHHE YpaB-
HEHUs DUHIITEeHA

Pa3nes 7 DiieMeHTHI KBAHTOBOM (QU3UKHU

56 KBanroBas runoresa [1nanka. ®otonsl. Buem- 3HaTh: runore3y [lnaHka o KBaHTax, CyIIHOCTb
HUll poTornekrprueckuii 3¢ dext. BHyTpennuit sBreHust potorddexra, npumeHerne Gorodd-
dhoTodrddekr. Tumbl GoTOIIEMEHTOB. (dekTa,

yMeThb: pemaTh 3a/1a4i Ha IPUMEHEHHE ypaB-
HeHus DiHITelHa A pororddekra,
Pa3BuTHe B3rII10B Ha CTPOEHUE BEIIeCTBA. 3a- 3Hath: cTpoeHue aroma 1o Pesepdopay u bo-

57 KOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOJOPO/A. Py, IPUHIIMIT AEUCTBUS KBAHTOBBIX T€HEPATO-
Snepnas monens aroma. OnbIThl . Pesepdopaa. POB, YCTPOMCTBO U NPUMEHEHNE KBAaHTOBBIX
Mogens aroma Bonopoaa no H bopy. Ksanro- TE€HEepaToOpPOB
BbIE T€HEPATOPHL.» YMeTb: 00BSICHUTh 3aKOHOMEPHOCTH CIIEKTPOB
KBaHTOBBIE reHEepaTOphI BOJIOpOJA
Pa3znen 8§ dusuka atoMHOrO sigpa
EcrecTBeHHAast paJiOaKTUBHOCTh. 3aKOH Paino- 3HaTh: OnpeeNeHre PaIioaKTUBHOCTH, OCO-

58 akTUBHOTO pacnazga. [Ipubops! nns HabmOAEeHUS O0eHHOCTH anb(da-, 6eTa- U raMMa- pacnajos,

Y PETUCTPAIIUU 3apSHKEHHBIX YacTull. DPheKT YCTPONCTBO IPUOOPOB JJIsI PETUCTPALIUU U3ITY-
Basunosa — YepeHkoBa. YeHUH
YMeTh coCcTaBsATh peakuuu anbda- u 6era-
pacrajioB
Crtpoenue aToMHOTO sizipa. Jlepext maccsl, 3HaTh: CTPOEHHE aTOMHOTO S/pa, GU3NUECKYIO
59 SHEPIus CBSA3U U YCTOHUMBOCTh aTOMHBIX SJIEp. CYITHOCTb U TIPUPOJTY SAEPHBIX Ch, popmyry

Anepusle peakunu. VIcKyccTBeHHas painoak-
TUBHOCTb.

OHCPIHUH CBA3U ATOMHBIX AO€P
YMerh: HaXOJUTb COCTaB ATOMHLIX AACP, BbI-
YUCJIATHE DHCPIruio CBA3U aTOMHEIX A1CP, CO-
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CTaBJISITh YPAaBHEHUs SJICPHBIX peaKuii
60 Jenenue Tspkensix saep. LlenHas snepHas peax- YMeTh: onpeaensaTe HyKJIOHHBIN COCTaB Aep U 2
nus. Yopasisiemas LHenHas peakuus. SaepHsiit COCTABJIATS SIEPHBIC PEAKIIH
pEaKTop.
61 [Tonyyenue paiMOaKTUBHBIX U30TOIIOB U UX 3HaTh: NOJIy4YeHHE U IPUMEHEHUE PaJuOaK- 1,2
npuMeHeHue. bruojoruyeckoe 1elicTBUE paguo- TUBHBIX U30TOIOB, OMOJIOTHYECKOE JIeHiCTBHE
aKTHUBHBIX U3TyYCHUH. DIIEMEHTapHbIC YaCTUIIBI. U3JTy9CeHU N
dusnueckas KapTuHa MUpa Nmets nmpeacrasieHue o Gu3nYecKoi KapTuHe
MHpa
Hroro: 122

Jiist XapaKTepUCTHKH YPOBHSI OCBOCHUSI yUeOHOTO MaTepHaia UCTIOJIb30BaHbl 0003HAYCHNS:
1 — o3HakomMuTENbHBIN (y3HAaBaHHE PaHEe U3YUYEHHBIX OOBbEKTOB, CBOHCTB);
2 — PeTPOAYKTHBHBIN (BBIMOJIHEHHE JAEATEIFHOCTH TIO 00pasily, HHCTPYKIIMU HITH I0JT PyKOBOJICTBOM);
3 — MPOAYKTHBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOTHEHUE JIESTEIHbHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4).
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3 YcaoBusi peaju3anuu y4eOHoi AUCHUANIHHBI

3.1 TpeGoBaHusi K MMUHMMAJILHOMY MATEPHAJIbHO — TEXHUYECKOMY O0ecrne4YeHH 0
Peanuzanus yqeOHON AMCIUIUIMHBI TPEOYeT HANWYHS y4eOHOTro KabuHeTa — 1abopaTopuu (PU3HMKH.

ObopynoBanne yaeOHOTo KabUHeTA!

[10CaJ0YHbIE MECTA [0 KOJIMYECTBY OOYYaIOLINXCS;
pabouee MecTO IpernoIaBaTels;

KJIaCCHasl 10CKa;

HarJsiJHble TocoOus (IIaKaThl);

CIpaBOYHbIE 1O0COOUS;

KOMIUIEKT Y4€OHO-METOAMYECKON TOKyMEHTAIUN
O6opynoBanue kabuHeTa-mabopaTopuu:

nprOOpPHI 00IIEro Ha3HAYCHUS U IEMOHCTPAIIMIOHHBIE:

- BBITIPSIMHTENB ceieHoBbIM BC — 24

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN, BeIIpsiMUATENL BYII,
- MeTpoHOM BOM,

- IpuOOP JUIsl IEMOHCTpAUH 1ehopMaliuy Tel,

- puOOp ISl IEMOHCTPAIMK JIMHEHHOTO pacIIipeHus,
- MarasuH COIPOTUBJICHUH,

- TUHAMOMETp JI€MOHCTPAIlMOHHBIH,

— MOJIEJIb IBUTATEINS BHYTPEHHETO CTOPAHHSI

- HabOp KOH/IEHCATOPOB,

0. - KOH/IeHCaTOoD C IIOCKO — MapaJJIeIbHBIMHU TUIACTHHAMH,
1. - BecBl IKOJIBbHBIE, PA3HOBECHI K HUM,

12. - aMmnepMeTp JeMOHCTPAMOHHBIH,

13. - KoHAECHCATOP MTepEeMEHHON EMKOCTH,

14. - MukpomeTpsl,

15. - BOTBTMETpP TE€MOHCTPAITMOHHBIH,

16. - raneBaHOMETp,

17. - nekTpocKoI, NaJo4YKy 300HUTOBAs U CTEKJISIHHAS,
18. - ncuxpomerp,

19. - MaHOMETp JIEMOHCTPAITMIOHHBIH,

RROoOo~NoO~WNE
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

. - bapoMeTp — aHepou/,

. - MAHOMETP JKUJIKOCTHBIH,

. - pPEOXOpbl,

. - HabOp MOJTYIIPOBOTHUKOB,

. - BOJIHOBasl MallliHa,

. - ai0a onTHYeCKast,

. - KAMEpTOH,

. - IpuOOP ISl IEMOHCTPAIMH AJIEKTPOMArHUTHBIX BOJIH,
. - MpuOOp 1715 MOJSPU3AIINY CBETA,

. - INH3BI HAJTUBHBIC,

. - HabOp 1O ONTHKE,

. - IITATHBBI C JIAIKAMHA U MypTamu,

. - %é1100,

. - IIAPUKU METAJTMYECKHE,

. - IUIUHAPHI MEHBIC, CTANIbHBIE, ATFOMUHHIEBBIC,
. - OpyCKH Me/HbIe, CTabHbIC, ATFOMHUHHUEBEIC,
. - BECBI C pa3HOBECAMH,

. - IITAaHTeHIIUPKYJIH,

. - OropeTka,

. - KalIIsIPHI,

. - rurpometp JlamOpexTa,

. - ICUXpOMeTp ABrycra,

. = KAJIOPUMETPHI,

. - IpUOOPHI AJIs ONIPEEIICHHS IMHEWHOTO PACIITMPEHHSI METALIOB,
. - Konba CTeKJIsTHHAS,

. - BOJIbTMETPBHI,

. - aMITEPMETPHI,

. = PE3UCTOPBHI,

. - BEIKJTFOUATEIN OJHOTIOIIOCHEIE,

. - PEOXOp/IHl,

. - TU(paKINOHHBIE PEIIETKH, TNHEHKH,

. = KOH/IGHCATOPBI,

. - KaTyIIKH.
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53. - CIIEKTPOCKOII
54. Texauueckue cpecTBa O0ydeHUs: MyJIbTUMENIHASL YCTAaHOBKA, KOMITBIOTED.
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3.2 UndopmManuonHoe odecnedeHue 00y IeHunst

[TepeyeHr pexoMeHIyeMBbIX Y4eOHBIX W3IaHUi, VIHTEpHET-pecypcoB, MOTOJHUTEIHLHON
JTUTEPaTyphl

OCHOBHBIE HCTOYHUKHU:
1. C. Jleryra, A. Yakak; MunuctepctBo oopa3oBanus u Hayku Poccuiickoit denepaunn, Oene-
palibHOE rOCYAapCTBEHHOE 0I0/KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIET0 00pa30BaHus
«OpeHOyprckuii TocyaapCTBeHHbIN yHUBEpcUTeT». - OpenOypr: OI'Y, 2016. - 307 c.: un. - bub-
muorpad. B kH. - ISBN 978-5-7410-1575-9; To ke [ DnekrponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=485362

JlonoHUTEeIbHbIE HICTOYHUKH:
2. T.W. IMuckapesa, A.A. Yakak; MunrcTepcTBO 00pa3zoBaHus U Hayku Poccuiickoii Dexnepa-
uu, OpenOyprekuii ['ocynapcrBennsiii Y HuBepeuret. - Openoypr: OI'Y, 2016. - 131 c. : um. -
bubmmorpad.: c. 105 - ISBN 978-5-7410-1500-1 ; To e [DnexkTponHsIi pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=469430

[TporpamMmmHuoe obecrieuenue u IHTEpHET — pecypcChl
3. www. fcior. edu.ru
4. wwww. dic.academic.ru
5. https//fiz/1september.ru
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4 KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHHMA JUCIIUII/IMHBI

KoHTpoJIb ¥ OlleHKAa pPe3ybTaTOB OCBOCHUS Y4COHOUH JUCIUILIMHBI OCYIIECTBIISCTCS
IpernojaBaTesieM B MPOLECCe MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOpHBIX paboT, Tec-
TUPOBAHUS, TTPOBEJCHUS CAMOCTOSITEIILHBIX U KOHTPOJIbHBIX PaboT, a Tak)Ke BBHIMOJTHEHHS 00Y-

HarmMUMHUCA MHANBUAYAJIBHBIX CAMOCTOATCIIbHBIX JOMAIIHUX pa60T.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMBbI U METOIbI
KOHTPOJISI M OLIeHKH
pe3yJIbTaToOB 00yue-

HHUS

B pesynbrare ocBoeHus! y4ueOHON AUCHUTUIMHBI 00yJaroIuiicst 101-
KEH YMeTh:

OIIUChIBATh N O6’b$ICHSITB (1)I/I3I/I‘-ICCKI/IG SIBJICHUS Y CBOMCTBA TEII:
JBUKEHHE HEOECHBIX Tl U UCKYCCTBEHHBIX CITYTHUKOB 3eMJIH;
CBOMCTBA ra30B, KUAKOCTEH U TBEPABIX TEIl; IEKTPOMATrHUTHYIO
WHAYKIINIO, PACIPOCTPAHEHHE SJICKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyUYEHHUE U TOTJIONICHHE CBETa aTOMOM; (hOTOd -
dexr;

OTJIMYATH TUTIOTE3bI OT HAYYHBIX TEOPHIA;

JeJIATh BBIBOAbI HA OCHOBE DKCIIEPUMEHTAIIbHBIX JJaHHBIX;
NPUBOMTH MPUMePBI, I0KA3bIBAIOIINE, YTO: HAOIIOAEHUS U IKCIIe-
PUMEHT SIBJISIFOTCSI OCHOBOM JJIs1 BBIIBM)KEHUS TUIIOTE3 U TEOPHIA,
HO3BOJISIIOT IPOBEPUTH UICTUHHOCTh TEOPETHUUYECKUX BBIBOOB; (hU3HU-
YyecKasi TEOPHS 1aeT BO3MOKHOCTb OOBSICHITh U3BECTHBIE SIBICHUS
HOPUPOBI M Hay4YHbIE (DAKTHI, IPEJICKA3BIBATD €11I€ HEU3BECTHBIE SB-
JICHUS;

NPHUBOMTH NPUMePbI IPAKTUYECKOTI0 MCII0JIb30BaHMS (PU3UYECKUX
3HAHUM: 3aKOHOB MEXAHUKH, TEPMOJNHAMHUKH U JJIEKTPOAUHAMUKU B
DHEPIrEeTHUKE; PA3JINYHBIX BUIOB JIEKTPOMATHUTHBIX M3JIYYEHUH IS
Pa3BUTHS PaJNO U TEJIEKOMMYHUKALIUNA, KBAHTOBOW (pU3MKHU B co3/1a-
HUU I€PHOU DHEPIETUKH, JIa3€POB;

BOCIIPMHMMATH U HA OCHOBE I0JIY4YeHHbIX 3HAHUI CaMOCTO-
TeJIbHO OLleHNBAaTh NH(POPMALINIO, COAECPIKALIYIOCS B COOOIIEHUSIX
CMMU, NHTepHeTe, HAy4HO - MOMYJISPHBIX CTaThsX;

MCII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUYECKON
JEATEIbHOCTH U IIOBCETHEBHOU KU3HMU:

JUtst obecrieyeHusi 0€30MaCHOCTH KU3HEAESITEIbHOCTH B ITPOLIECCE
UCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AJIEKTPONPUOO-
POB, CPEICTB PaJMO — U TEIEKOMMYHUKAIIMOHHOW CBSI3H;

OLIEHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA U IPYTUe OPraHnu3MBbl 3a-
TPSI3HEHUSI OKPYKAOLIEH CpeJibl;

paloOHaIbHOIO IPUPOIONOIB30BAaHUS U 3AILUTHI OKPYKAOLIEH
CpEJBL.

B pesynbrare usydenus yueOHoi qucuuiuinHel «Pusnka» o0yuaro-
IIUHACS JOJDKEH:

3HATh/IIOHUMATh:

CMBICJI IOHATHIA: PU3NUecKoe sBIeHNE, TUIIOTe3a, 3aKOH, TEOPHUs,
BEIIIECTBO, B3aUMOJICHCTBHE, 3JIEKTPOMAarHUTHOE TI0JIe, BOJIHA, (o-
TOH, aTOM, aTOMHOE€ SIp0, HOHU3UPYIOIINE N3ITYy4eHUS, TUIAHETA
CMBICJ (PM3MYECKHUX BEJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIIa,

OI_IeHKa 3a BBICTYILJIC-
HHUC Ha CCMHUHApPCKUC
3aHATHUA

OreHka 3a 3aIury Jia-
OopaTopHOH pabOTHI
OIICHKA 3 3aIINTY J1a00-
paTopHOIi PabOTHI
OLIEHKA 32 TECT

olleHKa 3a pedepar

OIICHKA 32 BBIIIOJHEHUE
nabopaTopHOI PabOTHI
OIICHKA 3a 3aIIUTYy Jia-
OopaTopHOU pabOThI
OIICHKa 3a OTBET Ha ce-
MHWHAapPCKOM 3aHATHUHN

OlleHKa 3a pedepar
OIIEHKa 3a COOOIIeHNE

OII€HKaA 3a TCCT

OLIEHKA 32 3aIlUTY JIa-
OopaTopHOU pabOThI
OlIeHKa 3a pedepar
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UMITYJIbC, pa00Ta, MEXaHUUECKast SHEPTHsl, BHYTPEHHSS YHEprus, a0-
COJIIOTHAS TEMIIEpaTypa, CPeIHss KHHETUYEeCKast YHEPTUs YaCTHIL
BEILIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JIEKTPUUCCKHIA
3apsiz;

CMBICT (PU3MYECKUX 3aKOHOB KJIACCHUCCKON MEXaHUKH, BCEMUPHO-
T'0 TSATOTEHUS, COXPAHEHUS SHEPTUH, UMITYIIbCA U SJIEKTPUIECKOTO
3apsaaa, TEPMOJAMHAMUKH, HIIEKTPOMAarHUTHOW MHITYKIUH, (HOTOI (-
dexra;

BKJIA/I POCCHICKHX H 3apy0esKHbIX YUeHBIX, OKa3aBIINX HaU-
Oosblee BIMSIHUE HAa Pa3BUTHE (DUBHKH.

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a Tect

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a UTOroBbIN
TeCT
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