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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
duzuka

1.1 O6sacTh npuMeHeHusi pado4eil MpOrpaMmbl

Pabouas mporpamma y4eOHOM NUCHIUTUTHHBI SBISIETCS YaCThIO IPOTPAMMBbI ITOATOTOBKH
CIIEIUATIMCTOB CpeTHero 3BeHa 1o cnernuaibHocT 09.02.07 «MHbOopMalMOHHBIE CUCTEMBI U
POrPaMMHUPOBAHUEY CPEAHETO MPOPECCHOHATEHOTO 00pa30BaHus 0a30BOT0 YPOBHS TEXHHYE-
CKOT'0 HaIpaBJIeHUs MOAroTOBKH. Pabouas mporpamma yd4eOHOM TUCIUILIMHBI MOYKET OBITh UC-
MOJIb30BaHa it 00111e00pa30BaTEIbHOM MOTOTOBKH CTYAEHTOB.

1.2 MecTo y4eOHOI JMCHUIIJIMHBI B CTPYKTYpPe NOATOTOBKH CIIEIIHAJUCTOB CPeHero
3BeHA

[TpodunpHas qucIUIUIMHA [UKIIA 001Ie00pa3oBaTeIbHON MOATOTOBKU

1.3 Heau u 3apa4n y4yeOHON JUCUMILIMHBI — TPeOOBAHMS K pPe3yJibTaTaM OCBOECHHUS
Y4eOHO# JMCIUIIHHBI:

Coneprxanue nporpammsl «Du3nka) HaIpaBIeHO Ha JOCTUKEHUE CIEAYIOIINX LIEIeH:

-OCBOCHUE 3HAHMI O (PYHJAaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOH (pU3MUECKOW KapTHHBI MHUpa; HauloJjiee BaXKHBIX OTKPBITUSAX B 00JacTH
(GU3MKY, OKa3aBIIMX OINpPEIENSIONIEe BIUSHUE HA Pa3BUTUE TEXHUKM U TEXHOJIOIMH; METO/ax
HAYYHOT'O ITO3HAHUS IPUPOJIBL;

-OBJIa/ICHHE YMEHUSAMU IPOBOAUTH HAOJIIOJIEHUS, IJIAHUPOBATh U BBIIOJHATH 3KCIEPU-
MEHTbI, BBIABUIaTh TUIOTE3bl U CTPOUTH MOJENH, IPUMEHATh MOJy4YEHHbIE 3HAHUA 10 (HU3UKE
I 0OBSICHEHUST Pa3HOOOPa3HBIX (PU3MUECKUX SBICHHHA W CBOMCTB BEUIECTB; MPAKTUYECKU HC-
H0JIb30BaTh (PU3UYECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYy4YHOH HH(poOpMa-
1y,

-pa3BUTHE IIO3HABATENIbHBIX MHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHO-
CTel B mpolecce MPUOOPETEHHU 3HAHUK W yMEHUH MO0 (PU3MKE C MCIOJIB30BAHUEM DPA3ITUUHBIX
UCTOYHHUKOB MH(OPMALIUK U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHA;

-BOCIIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPHUPO/IbI, UCIOJIB30Ba-
HUS JOCTHXKEHUH (PU3MKM Ha OJ1aro pa3BUTHS YEJIOBEUECKOM IIMBUIIM3AIMU; HEOOXOAUMOCTHU CO-
TPYJHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/lad, YBaXXKUTEJIBbHOTO OTHOLIEHHUS K
MHEHHIO OIIMOHEHTA MpPU 00CYXKJIEHUH MPOOIeM eCTEeCTBEHHO-HAYYHOT'O COJEpKaHUS; TOTOBHO-
CTH K MOPaJbHO-ITHUYECKON OIEHKE MCIIOJIIb30BaHMSI HAyYHBIX JTOCTH)KEHHUI, YyBCTBA OTBETCT-
BEHHOCTH 3 3allUTy OKPYXKarollel cpenbl;

-MCTI0JIb30BaHUE NMPUOOPETEHHBIX 3HAHUN M YMEHUH JJIs pEelIeHUs MPAaKTUYECKUX 3a/1ad
MOBCEHEBHOM KU3HU, obecrieueHust 0€30MacCHOCTH COOCTBEHHON JKMU3HHU, PALlMOHAIBHOTO IMPH-
POZIOTIONIB30BAaHUSL M OXpaHbl OKPYXKalollel Cpeibl, BO3MOKHOCTh MPUMEHEHUS 3HAaHUM IpH pe-
IIEHUH 3a/1a4, BO3HUKAIOIIUX B MOcieyoneil npodeccuoHalbHON e TeTbHOCTH.

OcBoeHue cojepkaHusi ydeOHOM nucuuIuiMHbl «®Dusuka» obecrneynBaeT JTOCTHKEHUE
YYalIUMHUCS CIEAYIOIUX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

-4yBCTBA FOPJIOCTU U YBAXKEHUS K HCTOPUU M JIOCTUKEHUSM OT€UECTBEHHOH (PU3NUECKOil
HayKH: (pU3MYECKH IPaMOTHOE MOBEACHHUE B MPO(ecCHOHATbHOMN NesSTeIbHOCTH U OBITY IIpH 00-
paleHny ¢ MpudopaMu U yCTPOICTBaMH;



-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHMs M MOBBIMICHUIO KBATH(PHUKALKUU B U30paHHOM
poeCCHOHAIBHON JIEATEIbHOCTH U OOBEKTUBHOE OCO3HAHHWE (U3MYECKUX KOMIICTCHIIMA B
ITOM;

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

-YMEHHE CaMOCTOSITeNIbHO J00BIBATh HOBBIC IJIs ce0st (pu3MuecKue 3HAHUS, UCHOIB3YS
JUIsl 3TOTO JIOCTaTOYHbIE UCTOYHUKH HH(OpPMALIUH;

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

-YyMEHHUE YIPaBJIATH CBOEH I103HABATEIBHOW AESITEIBHOCTHIO, NPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEILIEKTYaJIbHOTO PA3BUTHS;

MeTanpeAMeTHbIX:

-MCII0JIb30BaHUE PA3JIMYHBIX BUJOB IIO3HABATEIBHONW AEATENBHOCTU JUIsl peleHus pu3u-
YECKUX 3a/1a4, IPUMEHEHNE OCHOBHBIX METO/IOB MO3HAHU (HAOIIOACHNUS, OMCAHUS, U3MEPEHHUS,
9KCHEPUMEHTA) JUIsl U3YYEHUS Pa3IMUHbIX CTOPOH OKpYXKarollel 1eHCTBUTENbHOCTH;

-HCIIOJIb30BaHNE OCHOBHBIX MHTEIICKTYAIbHBIX OTEpaIlHii: TOCTAHOBKHU 3a/1a4i, POopMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHUs, 0000ILIEHNS, CUCTEMAaTU3al[1H, BBIBICHUSA
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAIOTrOB, (POPMYITUPOBAHHS BHIBOAOB JJISI U3YYCHUS
Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBJICHUI U MPOLECCOB, C KOTOPHIMU BO3HMKAET He-
00X0JIMMOCTH CTAKUBATHLCS B PO ECCHOHATBHON cdepe;

-yMEHHE T€HepUpOBaTh UIECH U OMNPEAEIATh CPEACTBA, HEOOXOAMMBIE I MX pealu3a-
LHn;

-yMEHHE UCIOJIb30BaTh Pa3IMyYHble UCTOYHUKH JJIs NOJy4deHUs (usnueckoi uHpopma-
WU, OLICHUBATh €€ I0OCTOBEPHOCTH;

-YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO O PA3JIUYHBIX BUAX;

-yMeHue MyOJINYHO MPEACTaBIATh PE3YJIbTaThl COOCTBEHHOI'O MCCIEA0BAaHUS, BECTH JAMC-
KyCCHH, JOCTYIIHO W FapMOHUYHO coYeTas cojepkaHue U (Gopmbl mpeacraBiseMoil uHdpopma-
LHn;

NpeAMeTHBIX:

-c()OPMHUPOBAHHOCTD IMPEICTABICHUN O poJIM U MecTe (PU3UKU B COBPEMEHHON Hay4HOMH
KapTHHE MUPA; TOHUMaHue (U3NYECKON CYLTHOCTH HalIroaeMbIx BO BeeneHHO sBiIeHu, po-
a1 (GU3UKH B POPMHUPOBAHUH KPYyro3opa U (PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa /sl pellie-
HUS IPaAKTHUECKUX 3aj1ay;

-BJIaJICHUE OCHOBOIOJAraloUMMHI (U3NYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMHM U TEOPUSMH; YBEPEHHOE UCIOJIb30BaHUE (PU3NUECKON TEPMUHOIOTUN U CUMBOJIUKU;

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

-yMeHusi o0palaTheIBaTh pe3yJabTaThl U3MEPEHHM, OOHapyXUBaTh 3aBUCUMOCTb MEXIY
(GU3NUEeCKUMU BETMUUHAMH, OOBSICHATDH MOJTY4YE€HHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI;

-c()OpPMHUPOBAHHOCTH YMEHMSI pelIaTh (PU3MUECKUe 3aJauH;

-c()OPMHPOBAHHOCTh YMEHUS IPUMEHSTD MOJy4YEeHHbIE 3HAHUS JUIsl OOBSCHEHUS YCIOBUN
OpoTeKaHus (U3NYECKUX SIBIEHUH B IpHpoje, MpodecCHOHaNbHOU cdepe W Juid NMPUHATHUSL
MPAKTUYECKUX PEIICHHUI B TOBCETHEBHOM KU3HU;

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



2 CTPYKTYPA U COJAEP)KAHUE YYEBFHOUI

TACHATITAHBI

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BUAbI Y4eOHOM padoThI

Bup yueOHoii padoTbl

O0BEéM yacoB

MakcumajbHas yyeOHas Harpy3ka (Bcero) 117
Oo6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 117
B ToM uucne:

nabopaTopHbIE PaOOTHI 78

[Tpomexyrounas arrectanus B popme nuddepeHrpoBaHHOro 3a4éTa




2.2 TemaTn4yecKMil IJIAH U cOJepKaHMe YUeOHOH TucHUIINHbI Pu3uKa

Ne | Conep:xaHue yueOHOro MaTepuaJia, JJjadopaTopHble TpeGoBanus k pe3yibTaTaM OCBOEHUS IUCHHU- | YPOB
3aHd | padoThl, caMoCcTONATEeIbHAasA padoTa o0yuarommxcsi. | KoJi-Bo 4acoB | IUIMHBI HU
THSA Be | BTom ycBOE€

ero | ymcJie HUA
1o BH-
JaM 3a-
HATHH
1 2 3 4 5 6
BBenenne 3 2 J.p
®duszuka — pyHaamMeHTanpHas Hayka o npupoje. Ecre- Hmets mpenctaBienne o0 €CTECTBEHHO - Hayd-
1 | cTBEHHO — HAy4YHBII METO]I TO3HAHMS, €TO BO3MOXKHO- 1 HBI METOJIC TTO3HAHUS, €r0 BO3MOXHOCTSX U rpa- | 1,2
CTH U TPAHHULIBI TPUMEHUMOCTH. HUIAX IPUMEHUMOCTH, KCIIEPUMEHTE KaK METOJIe
DKCHEPUMEHT ¥ TEOPUU B IIPOLIECCE TO3HAHUS TIPH- MO3HAHUS TIPUPOJIBI, YMETh BBIYHUCIATH IMOTPEI-
pozbl. Poiib s3KkCiepUMeHTa U TEOPUH B IIPOLIECCE TTO- HOCTH U3MEpPEHUI (PU3NYECKIX BETUYHH,
3HaHus npupoasl. .[lorpemuoctu usmepennit puznye-
CKHX BEJINYUH.
2 | Jlabopatopnas pabora Ne 1 «Onpenenenue mioTHocTd | 2 2 np VYMeTh MONb30BaThCS HITAHTCHITUPKYJIEM, B3BE-
TBEPJOTO TENIAY. IIMBATh, BBIYUCIISTH MOTPEIIHOCTH U3MEPEHHI
Pa3znen 1 Mexanuka 16 8J1.p.
Tema 1.1 Kunematuka
Mexanundeckoe apmxenue. [lepememenue. [1yTs. 2 3HaTh: BUJIbI MEXaHHUYECKOTO JIBM)KCHHS B 3aBU- 2
3 | CkopocTb. PaBHOMEpHOE MPSMOTMHENHOE IBUKEHHE. CUMOCTHU OT (DOPMBI TPAEKTOPUU U CKOPOCTH TIe-
VYckopenue. PaBHoniepeMeHHOE MPSMOJIMHEITHOE ABU- peMeIeHus TeNa; MOHSITHS TPAeKTOPUH, TTyTH,
keHue. JIBuxKeHue o OKpy>KHOCTH nepeMenIeH s ; YIJI0BOM CKOpOCTH, Meproa, yac-
TOTBI BpaIlIEHUs, HEHTPOCTPEMUTEIHLHOTO YCKOpe-
HUS
yMETh: (OPMYITUPOBATH MOHITHS: MEXaHHUECKOE




JABUXKCHUE, CKOPOCTH, YCKOPEHHUE, CUCTEMA OTCUEC-
Ta.

2 1p YMeTh: NPOBOANUTH SKCIEPUMEHT 110 HHCTPYKLUH,
4 | JTaboparopuas pabora Ne 2 «13mMepeH#e yCKOPeHHS BBIYHUCIISATh YCKOPEHUE Tea, BBIYUCISITH CpeIHEe
TeNa IPU PABHOYCKOPEHHOM JIBH>KCHHUN 3HAYECHUE BEIIMYMHBI
Tema 1.2
3akonbpl fuHaMukia Helorona. Cuiabl B Mexanuke. Um-
NyJbC.
[Tepssiit 3akoH Hetorona. Cuna. Macca. mnysnbce. 3HaTh: OCHOBHYIO 33149y AUHAMUKH, IIOHATHUS
5 Bropoii 3akon Hetotona . Tpetuii 3akoH HeroToHa. MacCChl, CUJIbI, UMITYJIbCA, 3aKOHBI HbI0TOHA; 3aK0H
3aKOH BCEMUPHOIO TATOTEHUS. [ paBUTalLlMOHHOE TIOJIE. BCEMUPHOI'O TATOTEHUS; YMETh: Pa3InyaTh MOHS-
Cuna tspxecT. THUS Beca U CUJIbI TSKECTH, OObSICHUTD MTOHATHE
Bec. CnocoOs1 u3mepenust maccel Tena. CHitbl B Mexa- HEBECOMOCTH
HUKE.
6 | 3aKOH coXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUYKEHUE 3HaTh: OIPEJEICHUE UMITYJIbCa TEJA, 3aKOH CO-
XPaHEHUs UMITYJIbCa, IPUMEHEHHE 3aKOHA COXpa-
HEHUS UMITYJIbCa
YMeTb: 00BSACHATH CYTh PEaKTUBHOTO JIBUKEHUS
7 | JlaboparopHas pabora Ne 3 «M3mepeHue yckopeHus 2 np
CHUJIBI TSDKECTH»
JlaboparopHas padota Ne 4 «3yueHnue nBUKEHUS Te- 2 np 3HaTh: onpeaeneHus u GopMyJibl CUl YIPYTOCTH
8 | 1a 1o OKPYKHOCTH ITOA JEHCTBUEM CHJI YIIPYTOCTU U U TSDKECTU
TAKECTH YMeTh: IpOBOAUTH IKCIIEPUMEHT, JI€TaTh BHIBObI
10 NIPOJIeTIaHHOM padoTe
Pabora cuibl. Pabota nmoteHnnanbHbIx cuil. Momui- 3HATh: MOHATHS pabOThI, MEXaHUYECKOM dHEPruH,
9 | HocTh. OHeprua. Kunernueckast sneprus. Ilorennn- €€ BUJIOB, 3aKOH COXPAaHEHUSI MEXAHUYECKOU
aJbHas HHEPTUs. 3aKOH COXPAHEHUSI MEXaHNYECKON JHEPIuy;
sHepruu. [IpumeHeHne 3aKOHOB COXpPaHEHHUS. YMETh: OOBSICHATh pa3jMyue B BUJaX MeXaHHUe-
CKOM SHEPIruH
JlaGoparopHas pabota Ne 5 «CoxpaHeHue MexaHuye- 2 1p 3HaTh GOPMYIIbI TOTEHIUATLHON YHEPTUU
10 | ckoif sHEpruu Npu ABMKEHUU NOJT AEMCTBUEM CUJT TsI- YMeTh BBINOIHATH SKCIIEPUMEHT, JeJIaTh BHIBObI




| JecTH U ynpyroctuy.

10 MPOJIETaHHOM paboTe

Pa3zgen 2

Mouuekyasipuas puszuka. TepmMoauHaMuUKa 26 | 16 n.p.
Tema 2.1
OCHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH Teopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM 2 3HATh: OCHOBHBIE I10JIO’KEHUSI MOJIEKYJISIPHO- KH-
11 | reopun. Macca u pa3Mepsl MOJIEKYI U aTOMOB. bpo- HETUYECKON TEOPUH, ITOHATHUS: UJICATBHOTO Ta3a,
yHOBcKoe aBrkenue. Auddysus. Cuiel u sHEeprus BaKyyMa, TEMIIEPATyphbl, JaBICHUsI, OpPOYHOBCKOE
MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUSI. nBrxkeHue, TudGy3uu; CBA3b MEXKAY KHHETHYE-
Crpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIL. CKOM 3HEPTHEN MOJIEKYN U TEMIIEPATYPOil; CTpOE-
WneanbHelii ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE HUE Ta3000pa3HbIX, )KUJIKUX U TBEPABIX TE,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B.
12 | JIJabopatopHas padora Ne 6 «Habmonenne 6poyHOB- 2 21p | YMeThb: IPOBOAUTH HAOJIOICHUS U JICTIaTh BHIBO-
CKOT'O JIBH)KCHHSI JIbI
13 | JJabopatopnas pabota Ne 7 «3mepeHue Temmepary- 2 2 Lp
pbl. CpaBHenue mkainsl Lenscust u KenbBun»
AOGCOIOTHBIN HYJIb TeMIepaTypbl TepMoanHaMuye- 2 YMETh: OOBSICHUTH CBSI3b Cpe/IHEH KMHETUUECKOM
14 | ckas mikaia TemMrepaTyphl. SHEPrUHU MOJIEKYJ C TEPMOJIMHAMUYECKON TeMIe-
YpaBHEHME COCTOSHUSA UACATBHOIO raza. MosspHas paTypoii; CTpOUTh U YUTATh I'pauKU U30TPOLEC-
razoBas MocTosiHHasA. M3omponeccsl. COB; OOBSICHATH PU3NYECKUIT CMBICI TOCTOSIHHOM
bonbumana, pemars 3a1a4dl ¢ UCIOJIB30BAHUEM
ocHoBHOrO ypaBHeHHuss MKT | Ha onpenenenune
MAaccChl ¥ pa3Mepa MOJIEKYJI, KOJIMYECTBA BEILECT-
Ba, MOJIIPHOW MAacCCHlI;
YMeThb: 00BACHATH GU3NUECKUN CMBICT MOJIIPHON
ra30BOM MOCTOSIHHOM, PelIaTh 33/1a4u C UCTOJIb-
30BaHuEM ypaBHEHHUS MeHeneeBa- Knaneiipona,
YUTATh U CTPOUTH TpaduKu U30IPOIIECCOB
15 | JIaGoparopHas pabota Ne 8 «M3yuenue 3akona boins- | 2 21.p VYMETh BBINOJIHATH SKCIIEPUMEHT, JA€IaTh BBIBObI

Mapuorra»

0 MPOJIeTaHHOM paboTe




Tema 2.2 OCHOBBI TEPMOAHUHAMHUKH

Buytpennsis sneprusi. Pabota u terora kak opMbl

3HAThb: (bHSH‘ICCKPII’I CMBICJI ITIOHATHA TCPMOAUHA-

16 | mepenauu ’HEprun. Termo€MKOCTh. Y aelbHAS TEIUIO- MUYECKOW CUCTEMBI, MPOIecca, BHYTPEHHEH dHEp-
EéMKOCTh. YpaBHeHHE TerioBoro 6ananca. [lepBoe Ha- MU CUCTEMBI, a1n1abaTHOTO Mpoliecca, MOHATHE
4aJji0 TepMOJUHAMUKH. ATMabaTHBIN TPOIIecC. nukia Kapao;

[Tpuniun nerictBus terwtoBor MamuHbl. KITJ] Temio- yMeTh: (OpPMYIUPOBATH MIEPBOE U BTOPOE HAYAIIO
BOro asuratess. Bropoe Hauano TepMoOAMHAMUKH. TEPMOJIMHAMUKH, PEIIaTh 3aJa4l Ha UCIIO0Ib30Ba-
HUE [IEpBOT0 Hayalla TEPMOJIMHAMUKH, Ha OIpe-
nenenue KIIJI TeryioBoro apurarers;
3natb: noustue uukia Kapuo, KII/ TermoBoro
JIBUTATEJIS
YwMmeTs: pemath 3agaun Ha onpenenenue KIIJI re-
TIJIOBOTO JIBUTATEIS

17 | JJabopatopHas pabota Ne 9 «3ydyenue ycTpoiicTBa 2 11p YMeTb BBIIOIHATH IKCIIEPUMEHT, J€JIaTh BHIBOJBI

JIBUTATENs] BHYTPEHHETO CTOPAHUS» 0 MPOJICIAHHON padboTe
Tema 2.3 CBoiicTBa napoB
Ncnapenue n konaeHcanus. HacelmeHHbIi nap u ero 3HaTh: MOHATHS (ha3bl BEIIECTBA, CBOMCTBA HACHI-

18 CBOCcTBa. AOCOTIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTD LIEHHOTO Napa, KPUTUYECKOE COCTOSIHUE BEIIECT-
Bo3ayxa. Touka pockl. Kurnenue. 3aBUCUMOCTh TEMIIE- Ba, a0COJIFOTHOW U OTHOCUTEIIBHON BIIAYKHOCTEH
paTypsbl KulieHus oT AaBieHus. [leperpeTsiii nap u uc- BO3/1yXa, TOUKH POCHI, TEMIEPATYPbl KUIIEHUS;

MOJIb30BAaHUE €r0 B TEXHUKE. YMETh: pPelIaTh 3a7a4u Ha ONpeieTICHue OTHOCH-
TEJIbHOM BIAXKHOCTU BO3/lyXa

19 | JIabopatopnas pabora Ne 10 « M3mepenue oTHOCH- 2 1p YMeTb BBINONHATH IKCIIEPUMEHT, J1€JIaTh BHIBOJIBI

TEJIbHOU BJIAKHOCTH BO3TYyXa» 10 MPOJICITAHHON paboTe
Tema 2.4 CpoiicTBa )Kuakocrei
20 | JITabopatopHas pabota Ne 11 «/3ydeHue cBOWMCTB 2 11p 3HaTh: XapaKTEPUCTHUKY >KUJKOTO COCTOSIHUS Be-

)KI/I)]KOCTeI\/’IZ CMa4YuBaHHUC, KaTUJJIAPHBIC SABJICHUS

II€CTBA, KallUJUIIPHBIE SBJICHUS B IPUPOJIE, OBITY
U TEXHUKE.
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YMeTh: peuiath 3a/1a4i Ha HaX0XKJACHHUE BBICOTHI
MOAHATHS KUAKOCTH B KAITUJUISIPE, BHIYUCIISITH
K02 (UIIMEHT MOBEPXHOCTHOT'O HATSHKEHUS

21 | JlTabopatopHas pabora Ne 12 «3mepenne kodpdunm- | 2 2 11p YMeThb BBINOIHATH SKCIIEPUMEHT, J€JIaTh BHIBOJIBI
€HTa NOBEPXHOCTHOT'O HATSKEHUS BOJbI» T0 MPOJIeTaHHOM paboTe
2.5 CpoiicTBa TBEPABIX TeJl
XapakTepucTruka TBEPIOro COCTOSIHUS BELIECTBA. Y II- 3HaTh: KPUCTAJUIMYECKOE CTPOCHHE TBEPIBIX BeE-
22 | pyrue cBoiicTBa TBEPBIX Tel. 3akoH ['yka. MexaHu- 2 IIECTB, BUbI KPUCTAITHYECKUX PEIIETOK, MeXa-
YECKHE CBOMCTBA TBEPJIBIX TEI. TemnIoBoe pacimpe- HHUYECKHE CBOMCTBA TBEPABIX BEILECTB, 3aKOH I'y-
HUe TBEPABIX TeN U xkuakocteil. [naBnenue u kpu- Ka;
CTaJIA3AIHS. VYMeTb: pemaTh 3a/1a4u Ha UCIOJIb30BaHUE 3aKOHA
I'yka
23 | JIJabopatopHas pabota Ne 13 «/3mepenne koapdunu- | 2 2 11p YMeTb: NPOBOANTH 3KCEPUMEHT, IPOU3BOIUTH
€HTa TEIJIOBOT'O PACITUPECHUS BBIYHMCIICHUS U JI€TIaTh BBIBOJIBI
Pa3nen 3 DiaekTpoguHaMuKa 28 | 18 n.p.

Tema 3.1 DaexkTpuyeckoe moje
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DneKTpruuecKue 3apsaabl. 3aKOH COXPaHEHHU 3apsa.

3HATh: XaPaKTCPUCTUKY SJICKTPUICCKOI'O I10JIs1, 3aKOH

24 | 3akon Kynona. Dnexrpuueckoe none. Hanpsoxen- COXPaHEHHs JMEKTPUIECKOro 3apsna, 3akoH Kyona,
Hoei YMets: rpadudecku n300paxkaTh 3JIEKTPHUUECKHUE OIS
3aps/I0B, PEIIATh 33]a49i HA IPUMEHEHHE 3aKOHOB CO-
XPaHEHHs IEKTPHIECKOTO 3apsiaa u 3akoHa Kynona,
3HaTh: MOHATHS MOTEHIMAA, PA3HOCTH MMOTEH-
25 | Pabora cun anekrpuyeckoro mois. [lorennman. Pas-
1IAAJIOB, pa0OTHI MO TEPEMEIICHUIO 3apsi/ia, SKBU-
HOCTh OTEHIIMAJIOB. DKBUIIOTEHIIAATIBHBIE ITOBEPXHO- .
MOTEHIIMATbHON TOBEPXHOCTH, CBSI3b MEK/LY Ha-
cti. CBS3b MEXKIY HANPSXKEHHOCTHIO U PA3HOCTHIO ..
MPSKEHHOCTBIO SJIEKTPUYECKOT'O ITOJIA U pa3HOCTBIO
MOTEHIIUATIOB JIEKTPUUYECKOTO OIS, HOTEHIMAIIOB:
YMeTh: peniats 3a7aud Ha mpuMeHeHue Gopmyi pado-
ThI 110 IEPEMELLEHUIO 3apA/ia, MOTEHLHAJIA, TOTEHIIH-
aJbHOM SHEPIuH, Pa3HOCTH MOTEHIMANA
26 | JlabopatopHas pabora Ne 14 «/3yueHue siBieHus 2 np 3HaTh: ONPEIEICHNUE HIIEKTPUYECKOTO 3apsijia, BU/IbI
DJICKTPHU3AIUU TEID» 3apsa0B;
Ymern IMPOBOJUTH OKCIICPUMCEHT M ACJIATh BBIBO/]
27 | JJabopatopHas pabota Ne 15 «CpaBHeHHE CBOHCTB JH- 2 1p 3HATh: IPOBOJIHUKH U JUATIEKTPUKHU B dJIEKTPHUE-
AJIEKTPUKOB U TTPOBOTHUKOB) CKOM TI0JI€,
Tema 3.2
IIpoBoaHuku u audjiekTpuku. Kongencaropsl.
JlaGopaTtopHnas padota Ne 16 «3ydenue ycrpoiicTBa 3HATBh: OTNPE/ICIICHUE PIECKTPOEMKOCTH, YCTPOM-
28 | xoHaeHcaropa. Beruncnenrne EMKOCTH MIIOCKOTO KOH- CTBO KOHJIEHCATOpa, COETMHEHUH KOHIEHCATOPOB

JICHCAToOpay
CoenuHeHne KOHJIEHCATOPOB B OaTapero. DHeprust
3apsHKEHHOTO KOHAEHCATOopA.

B OaTapero
yMeTb: IIPOBOJUTH SKCIIEPUMEHT, BHITIOTHSATH HE-
00X0IMMBbIE U3MEPEHUS U PACUETHI.

Tema 3.4 3aK0HBI MOCTOSTHHOIO TOKA
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JlaGopaTtopHnas padora Ne 17 «COopka 371eKTpudecKon

3HATb: YCJIOBUA, HCO6XO,I[I/IMBIC A CyIIeCTBOBA-

29 | uenu. BersicHeHue ycnoBHiA, HEOOXOIUMBIX ISl BO3- 21p HUS IOCTOSTHHOTO TOKA, €r0 XapaKTEPUCTHKH,
HUKHOBEHUS U NOJJIEPKaHUS JIEKTPUUECKOTO TOKA rpaduK 3aBUCUMOCTH COIIPOTUBIICHUS OT TeMIIe-
ITocTOsIHHBIN 3JIEKTPUUYECKUI TOK. BbIsIBIEHNE 3aBU- patypsl, OIIpeIeIIEHUE CUIIBbI U IDIOTHOCTH TOKA,
CUMOCTH CHJIBI TOCTOSIHHOT'O TOKA OT HAIIPSKEHUS 3akoH OMa i y4acTKa LEeMu, 3aBUCUMOCTb JJIEK-

TPUYECKOI'O CONPOTUBIIEHUS OT MaTepuaia, JUIu-
HBI U IUIOIIA/IA MTONIEPEYHOr0 CEYEHUs IPOBOIHU-
Ka, IPOBOJAMMOCTb MOJIYIPOBOJHHUKOB;

yMeTb OOBSICHITH MIPUPOTY IIEKTPHUUECKOTO CO-
MIPOTHUBJICHHUS], 3aBUCUMOCTD €r0 OT TEMIIEPaTypPhI
YMeTh: 00BICHATH TEIJIOBOE JIEHCTBUE TOKA

30 | JIaboparopHas padota Ne 18 «3ydeHne 3aKOHOB T0- 2 11p YMeThb: coOUpaTh NMEKTPUUECKYIO b,
CJIEIOBATEIbHOTO COEAMHEHMSI IPOBOJHUKOB a0JII0I01aTh U JIeJIaTh BHIBOIBI

31 | JIabopatopHas padota Ne 19 «3ydeHue 3akOHOB Ma- 2 11p YMeThb: coOMpaTh NMEKTPUUECKYIO IEMb,
paJIeNbHOTO COETUHEHUS IPOBOIHUKOBY a0JII010/1aTh U JIeJaTh BHIBOBI
JlaboparopHuas pabota Ne 20 «M3mepeHue yaenbHOro 2 11p 3HaTh: GopMyNy 3aBUCIMOCTH CONIPOTHUBICHUS

32 | conpoTUBIIEHUS TPOBOJIHUKA» IIPOBOJHMKA OT €r0 FT€OMETPUUECKUX Pa3MeEPOB

YMeThb: coOUpaTh IEKTPUUECKYIO LIETlb, IPOU3-
BOJUTH HEOOXOMMbIE BHIYUCIICHHUS], JI€TIaTh BbI-
BOJIBI
Jlaboparopnas padota Ne 21 «U3mepenue IJC u 2 11p 3HaTth: 3akoH OMa JU1sl TOJTHOM Lenu
33 | BHYTPEHHETO COMPOTUBIICHHS HICTOYHHKA TOKa» YMeTh: coOMpaTh ANEKTPUUECKYIO LEMb, TPOU3-

BOJUTH HEOOXOIUMEBIE BEIYMCICHUS U I€JIaTh BEI-
BOJIBI

Tema 3.5 DulekTpHYEeCKHH TOK B IOJIYIIPOBOJIHUKAX

34

CobcTBeHHas ¥ TPUMECHAsi TPOBOAUMOCTD MOJIYIIPO-
BOJIHUKOB. [107yITpOBOTHUKOBBIE TIPHOOPHI.

3HATh: NOHATHE TOTYIPOBOJHUKOB, TPUMECHON
¥ COOCTBEHHON MPOBOJUMOCTH MOTYIPOBOIHU-
KOB, IPUMEHEHHUE MOJIYIMPOBOJHUKOBBIX MpUOO-
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poB
YMeTh: 00BSICHUTH MPUHIMI PAOOTHI HOIYIPO-
BOJHMKOBOI'O JHOJa
Tema 3.6 MarnutHoe noJse
Bekrop nHAYKIIMM MarHUTHOrO nosist. [leiicreue mar- 2 3HATh: ONPEACIICHUE U OCHOBHBIE XapaKTEPUCTHU- 2
35 | HUTHOrO IOJIA Ha NPSMOJIMHENHBIN TPOBOJHUK C TO- KM MarHUTHOTO 110JIs, PU3UYECKYIO CYIIHOCTh
KoM. 3akoH Amnepa. BzaumozeiicTBie TOKOB. MarHuTHOM UHAYKIIMH, IEHCTBUE MATHUTHOIO I10-
MarnuTtHslii notok. Pabora no nepemenienu:o mpo- JI1 Ha paMKy € TOKOM, 3aKOH AMIiepa
BOJIHMKA C TOKOM B MarHUTHOM I1oJie. JleficTBue mar- yMeTh: rpaduuecku n300paxaTb MarHUTHbIE 110-
HUTHOTO I0JIA Ha ABMKYyIuuiics 3apsag. Cuia JlopeHna. JIS1 IPSAMOT'O IIPOBOJIHUKA € TOKOM, COJIEHOU/A,
Omnpenenenue yieabHOro 3apsajga Y CKOpUTENH dJie- IIOCTOSIHHOTO MarHUTa; ONPEENIsITh HallpaBJIeHNE
MEHTAapHBIX YaCTHULI. JIMHUI MarHUTHOW MHAYKLIMY, HAIIPABJICHUS CUJI
AMriepa; pemiarh 3a/1a4 Ha pacueT CUJIbl AMIie-
pa, MHAYKIMHA MarHUTHOTO MOJIS
36 | JlabopartopHas pabora Ne 22 «HabmoneHue neicTBus 2 2 11p 3HaTh: OomnpeesieHe MarHuTHOTO TI0JIf;
MarHMTHOTO T10JIS1 Ha IPOBOJHUK C TOKOM» YMeTh: IPOBOANUTE HKCIIEPUMEHT U JI€TaTh BBIBO-
bl
37 | JTabopartopHas pabota Ne 23 «/3ydeHue sBICHUS 2 2 1p 3HaTh npaBwio Jlenma
JIEKTPOMAarHUTHOW MHAYKIMW» Buxpesoe anexkrpuye- VYMeTh Aenath BIBOJBI U3 MPOJIEIaHHON pabOThI U
ckoe nojie. CaMOMHAYKIIHS. DHEPrUsi MarHUTHOT'O T10- IMPUMEHSITH MpaBuiio JIeHna ans pemeHus 3aaad
s
Pa3nen 4 KosieOanust 1 BOJIHBI 18 | 12 a.p.
Tema 4.1 Mexanuveckue KoJieOaHUSA M BOJTHBI
38 | KonebarenbHoe nBuxkenue. ['apmonndeckue koneda- 2 3HaTh: npeBpalleHre YHEPTUU Ipu KosebaTeb- 2
Hus. CBOOOHBIE U BBIHYK/IEHHBIE MEXaHUUYECKHE KO- HOM JIBUYKEHUH, CYyTh MEXaHMYECKOI'0 Pe30HaHCa
neGanust. JInHeitHbIe MEXaHWYEeCKHEe KOJIeOaHUs CHC- U YYET €ro B TEXHUKE, NPOLIECC PACIIPOCTPAHEHHUSI
Temsl. [IpeBpaliienre sHepruu npu KoiedaTeIbHOM Kosie0aHuil B ynpyrou cpene
nBrkeHnu. [lonepednsle v Mpo10JIbHbBIE BOJIHBL. Xa- yMeTh: U300paxarh rpaguuecky rapMOHUYECKOe
PaKTEpPUCTUKH BOJHBI. YpaBHEHUE IIOCKOM Oeryiieit Kosie0aTebHOE ABHKEHUE, POPMYIUPOBATH MO-
BoJIHBL. MIHTepdepennns BoaH. [lonsrue o nudpaximm HSTHE KOJIe0aTeIbHOTO IBUKEHHUS U Pa3IMYHBIX
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BOJIH. 3BYKOBBIC BOJIHBL. YJIBTPa3BYK U €ro MpuMeHe-
HUE

€ro BUJIOB, OTNIpe/IeNICHUE IMKINYECKON YaCTOThI U
nepuo/ia, CBOOOIHBIX M 3aTyXalOIINX, aBTOKOJIe-
OaHMl ¥ BRIHYXJICHHBIX KOJcOaHuil. 3HATH TIPO-
IIECC PACIIPOCTPAHEHHUS KOJICOAHUH B YIPYrou
cpene, siBieHue nuTepdepeHun u udpaKum
BOJIH.

YMeTb: QopMyIHpPOBATH NOHATHE BOJIHBI

JlaboparopHuas pabota Ne 24 «/3y4ueHne 3aBUCHMOCTH 2 11p YMeTb: nenath BHIBOJ MO MPOIeTIaHHON padoTe
39 | nepuoaa kojebaHU MATEMATUYECKOTO MAsITHUKA OT
JUTHHBI HATH))
40 | JIaboparopHas pabota Ne 25 «3yueHue 3ByKOB pa3z- 2 11p 3HaTh: ONpeIeJICHUE 3BYKOBBIX BOJIH;
JIMYHOW MHTEHCUBHOCTH YMeTh: pa3nuyarh 3ByKH Pa3IMYHON YaCTOThI
Tema 4.2 Di1eKTPOMarHuTHbIE KOJIeOAHUS
Jlaboparopnas padota Ne 26 3HaTh: CXEMY 3aKpbITOI0 K0J€0aTeIbHOI0 KOHTY-
41 «[Tonydyenue cBOOOAHBIE NIEKTPOMArHUTHBIX KOJIe- 2 mp pa ¥ OCHOBHBIE SHEPTETUYECKUE MPOIIECCHI, ITPO-
Oanuii. [IpeBpareHre sHepruu B KojiedaTeIbHOM KOH- ucxojsmue B HéM, popmyiny ToMcoHa, yMeThb:
Type. 3aTyxarolme 3JeKTPOMAarHUTHBIE KOJTeOaHHUS. 00BSACHATH BOBHUKHOBEHHE PE30HAHCA B JIEKTPH-
N3yuenune ycTpoiCcTBa reHepaTopa He3aTyXaronux YECKOM LIENH, peIaTh 3a/1a4d Ha ONPECIICHHUE
AIIEKTPOMATHUTHBIX KOJICOAHHIT. nepuoja KonebaHui, 4acTOTHI, 3aIUCHIBATh ypaB-
HEHUS KOJIeOaHUMW CHIIBI TOKA U HAIIPSKEHUS, TI0
YpaBHEHUIO CTPOUTH TpaduKu KoJaebaHul U u3
ypaBHEHUS HaXOJIUTh aMIUIUTYAY KOJICOaHUH,
4acTOTY U MepuoJi KoneOaHui
Tema 4.3 IlepeMmeHnHbli TOK
42 | BeinyxkaeHHble anekTpudeckre koiaebanus. [lepemen- 3HaTh: NOHATHE IEPEMEHHOI0 TOKa, 3aK0H OMma

Hblii Tok ['eHepaTop nepeMeHHOro Toka. EMKocTHOE 1
WHAYKTUBHOE COITPOTUBIIEHUS IEPEMEHHOTO TOKA. 3a-
KOH OMma U1t DJIEKTPUYECKOH e TEPEMEHHOTO TO-
ka. PaboTta 1 MoIHOCT MepemMenHoro Toka. TpaHc-
dbopmaTopsl. Toku BeicOKOM yacToThl. [Tomyuenue,
nepeaayda u pacupeneacHue dNIEKTPUIECKON SHEPIUH.

JUTSL e IEPEOMEHHOT0 TOKA, AEHCTBYIOIIEE
3HAYEHUE TOKA U HAIIPSIKEHUS, ONPEICIICHUS aK-
THUBHOT'0, UHAYKTUBHOTO U EMKOCTHOTO COIPO-
TUBJICHUH

YMeTb: HAXOUTh NEUCTBYIONIEOE 3HAUYEHNUE CUITBI
TOKa U HaIPSHKEHUS, UHAYKTUBHOE U EMKOCTHOE
CONPOTHUBIICHHUE
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43 | JlaGoparopHas padota Ne 27 «Onpenenenue EMKOCTH 2 2 1p YMeTb: BBIYUCIATH EMKOCTh KOHJIEHCATOPA
KOHJIEHCATOpa»
44 | JlaboparopHas padota Ne 28 «Onpenenenue nHAYK- 2 2 11p YMeTh: BBIYUCIATh MHAYKTUBHOCTh KaTYILIKH
TUBHOCTH KaTYIIKN)
Tema 4.4 Jy1eKTPOMarHuTHbIE BOJIHBI
DNEeKTPOMarHUTHOE MOJIe KaK 0COObIN BUJ MAaTEPHH. 2 3HaTh: oNpeneneHus 3JIEKTPOMAarHUTHOTO TOJI,
45 | DnextpoMarHuTHbIe BoJHBL. Bubparop I'epua. Ot- AJIEKTPOMArHUTHBIX BOJIH, CBOMCTBA 3JIEKTpOMAr-
KPBITHII KOJIeOaTebHBIN KOHTYp. M300peTenue paauo HUTHBIX BOJIH, OCHOBHBIE IPUHITUIIBI PAAHOCBSI3U
A.C. ITonioBbim. [ToHsiTHE O pagnOCBS3U. YMeTh: CTpOuTh rpaduK AIEKTPOMArHUTHON BOJI-
HBI B KoopauHaTax E,B,V, BEIUNCIATH [IHHY, Yac-
TOTY 3JEKTPOMArHUTHOU BOJTHBI
46 | JIaGoparopnas padota Ne 29 «M3yuenue ycTpoicTa 2 2 11p YMeThb: pOBOAUTH IKCIIEPUMEHT U JI€JIaTh BHIBO-
MPOCTEHIIEro paiuonpuEMHUKA Bl
12 | 12 n.p.
Paznen 5 Ontuka
Tema 5.1 Ilpupona ceera
Jlaboparopnas padota Ne 30 «Habntonenue otpaxe- 2 2 1p 3HATh: BOJIHOBYIO IPUPOY CBETA, MpuHIUN [ 10ii-
47 | HUS ¥ IPETOMIICHHS CBETA reHca, KOrepeHTHOCTh 1 MOHOXPOMATUYHOCT,
3aKOHBI OTPaKEHUS U MPETOMIICHHS CBETa, PU3H-
YEeCKHUIl CMBICII ITOKA3aTesl IPEIOMIICHHUS
yMeTh: H300pakaTh NaJalonuii, OTPaKEHHBINH 1
MPETOMIIEHHBIN JTy4H, 0003HaYaTh COOTBETCT-
BYIOILIME YTJIBI,
48 | JlaboparopHas pabota Ne 31 «M3mepenue nmokazarens | 2 2 11p YMeTh: MPOBOAUTE IKCIIEPUMEHT, BBITIOJIHATH BhI-

MMPECIOMJIICHUA CTCKIIA»

YUCJICHU U I€JIaTh BBIBOIbI

Tema 5.2 BoiHOBBIE CBOIICTBA CBETA
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JlaGopaTtopHnas pabora Ne 32 «Habmonenne narepde-

3HaTh: PU3NUECKYIO CYIIHOCTb SIBJICHUS UHTEP-

49 | peHLMHU CBETa» 2 1p bepeHyn, npuMeHeHne HHTepdepeHInn
JlaGopatopnas pabota Ne 33 «HaGmonenune nudpak- 3HaTh: PU3UUECKYIO CYIIHOCTH SIBICHUH U pak-
50 | uum cBeray 2 11p AU, TIOJISIPU3AIIH, YCTPOUCTBO TUDPAKITMOHHON
PEIETKH, MOHATHE O ToNorpadumu,
Jlaboparopnas pabota Ne 34 «3mepeHue AIUHBI CBe- 2 1p YMeTb U3MepsATh AJIMHY CBETOBOW BOJIHEI C TO-
51 | TOBOH BOJIHBI C TOMOUIBIO AU(PPAKIIMOHHON PEIIETKI MOIIBIO TU(PAKIIMOHHON PEeHIETKU
JlaboparopHnas pabota Ne 35 «J/lucnepcus csera. Ha- 2 1p 3HaTh pa3jNyYHbIe BUJIbI CIIEKTPOB
52 | O6mroJieHuE CIUIOIIHOTO U IMHEHYaTOro CrieKTPOB»
Paznen 6 4 nip
DJIeMeHThl KBAHTOBOH (U3HKH
Tema 7.1 KBaHnTOBasi ONITHKA
53 | Jlaboparopnas padota Ne 36 «3yuenue siBnenus ¢o- 2 1p YMeTh: u3yduTh Ha MOJIENH siBiieHHE GoTOdDPek-
To3(hexrar Ta
Pa3BuTHe B3IJI5/10B Ha CTPOECHUE BEIIECTBA. 3aKOHO- 3Hath: cTpoeHue aroma no Pezepdopay u bopy,
54 | MEpHOCTH B aTOMHBIX CIIEKTpax Bojopojaa. SnepHas MIPUHIAI IEHCTBUS KBAHTOBBIX T€HEPATOPOB
mozenb atoma. OnbiTel J. Pesepdopaa. Mogens aro- YMeTb: 00BSICHUTh 3aKOHOMEPHOCTH CIIEKTPOB
Ma Bogopoaa o H bopy. KBanToBsie renepaTopsl. BOJIOpOJA
55 | Jlaboparopnas padota Ne 37 «3ydenue npuHImna 2 1p YMeThb: MpoBOAUTH HAOIIOICHUSI, 1eJIaTh BHIBOIBI
paboThl KBAHTOBOI'O T'€HEPATOPa»
Pasznen 7 4 np

Du3uKa AaTOMHOI0 A/1pa
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JlaGopaTtopnas pabota Ne 38 «l3ydyeHue siBneHus pa- 2 1p 3HaTh: ompeneIecHUue PaIMOAKTUBHOCTH, OCOOCH- 2
nuoakTuBHOCTH. [IpuGopsI A5 perucTparuu 3apsi- HOCTH alba-, 6eTa- U TaMMa- pacnaaoB, yCTPOii-
56 JKEHHBIX YaCTHULl U U3JTyYCHUI» CTBO NMPUOOPOB ISl PETUCTPALIUU U3TyUEHU I
YMeTh COCTaBIATh peakiuu anbda- u Oera- pac-
najioB
Ctpoenue aToMHOTO siipa. [ledekt macchl, 3HEprus 3HaTB: CTPOCHHE ATOMHOTO SiApa, PUIUYECKYIO
S7 CBSI3U U yCTOMYUBOCTbH aTOMHBIX S1€Ep. S nepHble pe- CYILIIHOCTb U IPUPOY AJEPHBIX CUJI, POpMYITy
akuuu. MickyccTBeHHas painiOaKTUBHOCTb. SHEPTHUH CBSI3U ATOMHBIX S7IEp, MEXaHU3M Jieje-
Jenenue Tsoxensix saep. Llennas saepHas peakuus. HUS S7Iep ypaHa, yCJIOBUS IPOTEKaHUs HETHON
VYmpasnsemas uenHasi peakius. SaepHsiii peakTop. peaxiuu, yCTpOiCTBO peakTopa
YMeThb: HAX0AUTh COCTaB ATOMHBIX SJIE€P, BHIYHC-
JISITh DHEPTHIO CBSI3U aTOMHBIX SIZIEp, COCTaBIISTh
YpaBHEHHUS AJIEPHBIX pEaKLUi, 3aI1CaTh PEAKIUIO
JICJIEHUS JIEp ypaHa
JlaboparopHnas pabota Ne 39 «3yueHue Tpekos 3a- YMeTh: onpenensaTh HyKJIOHHBIN COCTaB siaep U
58 | psDKEHHBIX YacTHUIl IO TOTOBBIM (hoTOrpadusim» 2 1p COCTaBJIATH SJAEPHBIC PEAKIINH
[TosryueHue paJuoaKTUBHBIX U30TOIOB U UX NMPUMEHE- 3HaTh: NOIy4YeHNE U IPUMEHEHNE PATUOAKTHB- 1,2
59 | Hue. buonorudeckoe AeUCTBUE PAIMOAKTUBHBIX U3ITY- HBIX M30TOIOB, OMOJIOrHYECKOe JIeiicTBHE U3ITY-
YeHUN. DJIeMEHTapHBIC YACTHUIIBI. YEHUI
®dusnyueckas KapTUHA MUpa Hmets npencrasieHne o Gu3nYecKol KapTUHe
Mupa
Hro 117
ro:

J1ist XapaKTEepUCTHKH YPOBHS OCBOCHUSI yUeOHOT0 MaTepHaa UCIIOJIb30BaHbl 0003HAYCHUSI:

1 — o3HakomMHTENbHBIN (y3HAaBaHHE PaHEe U3YUYEHHBIX OOBbEKTOB, CBOHCTB);

2 — PEeNPOYKTUBHBINH (BBIMOJIHEHHE JICATEILHOCTH IO 00pasIily, HHCTPYKIIMU HITH T0JT PyKOBOJICTBOM);
3 — MPOAYKTHUBHBINA (IUTAHUPOBAHUE U CAMOCTOSITEIIFHOE BBIITOTHEHUE JISSTEIBHOCTH, PEIICHHE IPOOJIEMHBIX 3a/1a4).
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3 YcaoBus peaju3anum y4e0HO JUCHTUNIMHBI

3.1 TpeGoBaHusi K MMUHMMAJILHOMY MATEPHAJIbHO — TEXHUYECKOMY O0ecrne4YeHH 0
Peanuzanus yqeOHON AUCHUIUIMHBI TPEOYeT HAIWYHS yueOHOTro KabuHeTa — 1abopaTopuu (PU3HKH.

ObopynoBanne yaeOHOTo KabUHeTA!

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

KJIaCCHasl J10CKa;

HarJsiJHble TocoOus (IIaKaThl);

CIpaBOYHbIE 1O0COOUS;

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

nprOOpPHI 00IIEro Ha3HAYCHUS U IEMOHCTPAIIMIOHHBIE:

- BBITIPSIMHTENB ceieHoBbIM BC — 24

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN, BbIIpsiMUTENb 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. - KOoH/IeHCaTOoD C IIOCKO — NapaJJIeIbHBIMU TUIACTHHAMH,
1. - Bechl IKOJIBbHBIE, PA3HOBECHI K HUM,

12. - amnepMeTp JeMOHCTPALIMOHHBIH,

13. - KoHAECHCATOP MTepEeMEHHON EMKOCTH,

14. - MukpomeTpsl,

15. - BOTBTMETpP TE€MOHCTPAITMOHHBIH,

16. - raneBaHOMETp,

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

19. - MmaHOMETp 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,
. - OpyCcKH MeHbIe, CTaIbHBIC, ATFOMHUHHUEBEIC,
. - BEChI 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

OcCHOBHbBIE HICTOYHUKHU:

1. Makapos, B.A. ®dusuka: 3a1a4yHUK-TIPAKTUKYM JUIsl TOCTYMAIOIMIUX B BY3bl: y4eOHO-
MeToaudeckoe ocobue/ B.A. Makapos, C.C. UecHOKOB. -4-¢ u31I., 2IeKTpOH.- MocKBa:
JlabGopaTtopus 3Hanwmii, 2020.-368 c.: ., cxem; [DnekTpoHHBIH pecypc]. - (BMK MI'Y -
mikose). — URL: https://biblioclub.ru/index.php?page=book&id=595230

2. @Owuzuka. YTiayOJeHHBIN KypC ¢ PEIICHHSIMHU U yKazaHusaMmu. EI'D, omuMiinassl, S5K3aMeHbI
B By3/ E.A. Bummnskosa, B.A. Makapos, E.b. Uepeneukas, C.C. UecHOKOB; mox pef.
B.A. MakapoBa, C.C. YecHokoBa. - 6-¢ u3g., a5ekTpoH. — M.: JlaGoparopusi 3HaHHIA,
2020. - 419 c. - (BMK MI'Y - mxkomne); [DnekTpoHHBIH pecypc]. - URL:
https://biblioclub.ru/index.php?page=book_view_red&book id=595228

JlonoTHUTeIbHbIE HCTOYHUKH:
1. Hpéccep, K. O6onbctuth pusukoii. ctopuu Ha Bce ciydan xu3uu/ K. [Ipéccep; mep. ¢
Hem. JI.B. JloHCKo#. -6-¢ u3m., 3nekTpoH. - M.: JlaGoparopust 3Hanwmii, 2021. -192 c.;

[DJ1eKTpOHHBIN pecypc]. Pexum JIOCTYyTIa:
[www.https://biblioclub.ru/index.php?page=book_view_red&book_id=602080
20.06.2022].

2. Kartpe A.®., Xa3nan 1U.b. COopHHK BonpocoB U 3aaa4 1o ¢usuke: [locobue mis yda-
mmxcs 9-11 kmaccos. / U3a. 2-e nepepa6. u nomto — M.: KTK «"anaktukay, 2018. — 326
c. wi.; [Dnexkrponnsiii pecypc]. Pexum goctyma: [www. 20.06.2022].

3. Kosnosa, 1.C. ®opmynsl: pu3uka, XuMusi, MaTeMaTUKa: IIMapraika: yueoHoe nocooue/
N.C. Ko3nosa; Hayuynas kaura. - 2-¢ usn. — Caparos: Hayunas xuwmra, 2020. -32 c.:

TabI.; [DNIeKTpOHHBII pecypc]. Pexum JIOCTyIa:
[www.http://biblioclub.ru/index.php?page=book_view red&book_id=578470
20.06.2022].

4. Kysbpmuuena, B.A. Ipaktukym o o6meit ¢pusnke: yuebnoe nocobue/ B.A. Kyzpmuuena;
MockoBckasi rocynapcTBeHHasi akaJeMusi BOJHOIO TpaHcmopTa. — MockBa: AJbTaup:
MI'ABT, 2019. — 245 c.: cxem., wi.; [DnekrpoHHbIi pecypc]. Pexum mocryna:
[www.http://biblioclub.ru/index.php?page=book_view red&book id=682046
20.06.2022].

5. Penaxun, 0. H. Kypc ¢usuku: 6azoBbiii kype nekmuit / 0. H. Penxun, C. I'. Boponuu-
xuH. — Mocksa; bepnun: J{upekt - Meaua, 2020. — 148 ¢; [DnexrponHslit pecypc]. Pe-
KUM JOCTyTa: [www.https://biblioclub.ru/index.php?page=book&id=575457
20.06.2022].

6. Cawmoiinenko [1.1. ®uzuka. YueOHUK A7 CTYACHTOB YUpeKIeHUi cpen. mpod. odpaso-
Banus / I1.1. Camoiinenko. - M.: Axkagemus, 2016. — 496c¢.

7. Tuxomupoa C.A. ®usuka . 11 xnacc: yue6. /g obmieobpazoBaTeabHbIX OpraHu3aIuil
(6a30BEIi ypoBeHB) 9-¢ u3., ctep.- M.: Muemo3una, 2016. -287c¢.: ui.

8. ®wusuka. CoopHuk 3agau: EI'D, onumnuansl, sx3amens! B By3/ E.A. BumnskoBa, B.A.
Makxapos, E.b. Uepenenxkas, C.C. YecHoko; nox pen. B.A. Makaposa, C.C. UecHokoBa.
- 7-e usn., snextpoH. — M.: Jlaboparopus 3uanuii, 2020.-339 c.: un. - (BMK MI'Y -

TKOJIE); [DneKTpOHHBII pecypc]. Pexxum JIOCTyTa:
[www.http://biblioclub.ru/index.php?page=book_view_red&book id=595227
20.06.2022].
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HNuTepHer — pecypcebl:

bynrakos H.A., OcunoBa N.A. OcHOBHBIE 3aKOHBI U (HOPMYJIBI TI0 MaTeMaTUKe U (U3HU-
ke. Pexxum mocryma: [http://window.edu.ru/resource/797/56797 20.06. 2022]
Buneoypoku mo  mpeameraM  IIKOJIBHOM — mporpammbl.  Pexxum  gocryma:
[www.interneturok.ru 20.06. 2022]

Knaccnast mocka g aro0o3HaTenbHBIX. Pexxmm mocrtyma: [www.class-fizika.nard.ru
20.06. 2022]

OOpa3zoBaTeNnbHBIA CAWT I IIKOJBHHKOB. Pexxum moctyna: [www. alhimikov. net
20.06. 2022]

Omumnuana «[lokopu BopoObeBbl ropei». Pexum goctyma: [Www.pvg.mK.ru
20.06. 2022]

dusnka B anumanusx. Pexxum goctyna: [www.physiks.nad/ru 20.06. 2022]
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMA JUCIUIIJIMHBI

KoHTpoJIb ¥ OlleHKAa pPe3ybTaTOB OCBOCHUS YYCOHOUH JMCIUILIMHBI OCYIIECTBIISICTCS
IpernojaBaTesieM B MPOLECCe MPOBEICHUs MPAKTUYECKUX 3aHATUN U 1a00paTOpHBIX paboT, Tec-
TUPOBAHUS, TIPOBEJCHUSI CAMOCTOSITEIILHBIX U KOHTPOJIHBIX PaboT, a TakKe BBIMOJIHCHHS 00Y-

YaroMMUMHACA NTHAUBUAYAJIBbHBIX CAMOCTOATEIIbHBIX JOMAIIHHUX pa60T.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMbI 1 METOIbI
KOHTPOJISI M OLeHKH
pe3yJIbTaToOB 00yue-

HHUS

B pesynbrare ocBoeHus1 y4eOHON AUCHUIUIMHBI 00yJarOIuics 1071
KEH YMeThb:

OTHCHIBATH M OOBACHATH (PU3NUYECKHE SBJICHUS U CBOMCTBA Tell:
JBI)KEHUE HEOECHBIX TeJl U UCKYCCTBEHHBIX CITyTHUKOB 3€MIIH;
CBOMCTBA ra30B, KUAKOCTEH U TBEPABIX TEIl; IIEKTPOMATrHUTHYIO
UHIYKIHIO, PACIIPOCTPAHEHHE HJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyUYEHHUE U TOTJIONICHHE CBETa aTOMOM; (hOTOd -
dexr;

OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPUH;

Ae€JaThb BBIBOJAbI HA OCHOBC OKCIICPUMCHTAJIBHBIX JAHHBIX;

NPUBOJIMUTH MPUMEPDI, IIOKA3bIBAOIIUE, YTO: Ha6J'IIO,I[eHI/I$[ H 3KCIIC-

PHUMEHT SIBJISIFOTCSI OCHOBOM ISl BBIABHIKCHUS TUIIOTE3 U TEOPHIA,
MO3BOJISIOT MMPOBEPUTH UCTUHHOCTh TEOPETHYECKUX BBIBOJIOB; (PU3H-
YecKasi TEOpHs JaeT BO3MOKHOCTh OOBSICHSATh U3BECTHBIC SIBJICHUS
IPUPOJIBI U HAyYHBIE (DAKTHI, MPECKA3bIBATh €I HEM3BECTHBIC SB-
JICHUS;

NPUBOJIMUTH NPUMEPBI ITPAKTUYCCKOI'O UCIIOJIb30BaHUA (1)I/I3I/I‘ICCKI/IX
3HAHHI: 3aKOHOB MCXAaHWKU, TCPMOJMHAMUKHU U DJICKTPOJAHMHAMUKU B

SHEPTCTUKE; PA3JIMYHBIX BUIOB DJICKTPOMATrHUTHBIX I/I3Hy‘IeHHI>'I JJIA

Pa3BUTHS PaJNO U TEJIEKOMMYHUKALIUNA, KBAHTOBOW (pU3MKHU B co3/1a-

HUU I€PHOU DHEPIETUKH, JIa3€POB;

BOCIIPMHMMATH U HA OCHOBE I0JIyYeHHBIX 3HAHUI caMOCTO-
TeJIbHO OLleHNBAaTh NH(POPMALINIO, COAECPIKALIYIOCS B COOOIIEHUSIX
CMMU, NnTepHeTe, Hay4HO - NOMYJISPHBIX CTaThsX;

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

JUtst obecrieyeHusi 0€30MaCHOCTH KU3HEAESTEIbHOCTH B ITPOLIECCE
UCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AJIEKTPONPUOO-
POB, CPEJICTB PAUO — U TEIIEKOMMYHHUKAIIMOHHOM CBS3H;

OLICHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA U IPYTUe OPraHnu3MBbl 3a-
T'PSI3HEHUSI OKPYKAOLIEH CpeJibl;

paloHaIbHOIO IPUPOIOIOIB30BaHUS U 3AIIUTHI OKPYKAIOLIEN
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 N3JIYy4eHUs, TUIAHETa
CMBICJ (PM3MYECKHUX BEJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIIa,

Onenka 3a BbICTYyILIE-
HUE Ha CEMUHAPCKUE
3aHATUS

OrueHka 3a 3amury Jia-
OopaTopHOU pabOTHI
OIICHKA 3 3aIIHTY J1a00-
paTopHOii pabOoTHI
OLIEHKA 32 TECT

olleHKa 3a pedepar

OLICHKA 32 BBIITOJHCHHE
1ab0paTopHOIl pabOTHI
OIICHKA 3a 3allIUTy Ja-
O6opaTopHOU pabOTHI
OIICHKa 3a OTBET Ha ce-
MHWHApPCKOM 3aHATUH

OlleHKa 3a pedepar
OIIEHKA 3a COOOIIeHNE

OII€HKA 3a TCCT

OLIEHKA 32 3aIlUTY JIa-
O6opaTopHO pabOThI
OLIeHKa 3a pedepat
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UMITYJIbC, pa00Ta, MEXaHNUECKast YHEPTHsl, BHYTPEHHSS SHEprHs, a0-
COJIIOTHAS TEMIIEpaTypa, CPeIHss KHHETUYEeCKast YHEPTUs YaCTHIL
BEILIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JIEKTPUUCCKHIA
3apsiz;

CMBICT (PU3MYECKUX 3aKOHOB KJIACCHUCCKON MEXaHUKH, BCEMUPHO-
T'O TSATOTEHUS, COXPAHEHUS SHEPTHH, UMITYIIbCA U HIEKTPHUECKOTO
3apsaaa, TEPMOJAMHAMUKH, HIIEKTPOMAarHUTHOW MHITYKIUH, (HOTOI (-
dexra;

BKJIA/I POCCHICKHX H 3apy0esKHbIX Y4eHbIX, OKa3aBIINX HaU-
Oosblee BIMSIHUE HAa Pa3BUTHE (DUBHKH.

Onenka 3a paboty Ha
CEMUHAPCKOM 3aHSATHH
Onenka 3a Tect

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHATUH
Onenka 3a UTOroBbIN
TEeCT
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