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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
duszuka

1.1 O6sacTh npuMeHeHusi pado4eil MpOrpaMmbl

Pabouas mporpamma y4eOHOM NUCHIUTUTHHBI SBISIETCS YaCThIO TPOTPAMMBbI ITOATOTOBKH
CIIEIUATIMCTOB CpeiHero 3BeHa 1o cnernuaibHocT 09.02.07 «MHbopMaOHHBIE CUCTEMBI
POrPaMMHUPOBAHUEY CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHus 0a30BOTO YPOBHS TEXHHYE-
CKOT'0 HaIpaBJICeHUs MOAroTOBKH. Pabouas mporpamma yu4eOHOM TUCIUILIMHBI MOYKET OBITh UC-
MOJIb30BaHa JJis1 0011e00pa30BaTEeIBLHOM MOATOTOBKH CTY/ICHTOB.

1.2 MecTo y4eOHOIl JMCHUIIJIMHBI B CTPYKTYpPe NOATOTOBKH CIIEIHAJMCTOB CPeHero
3BeHA

[TpodunpHas qucIUIUIMHA [UKIIA 001Ie00pa3oBaTeIbHON MOATOTOBKU

1.3 Hean u 3aga4u y4eOHOH TUCHMILVIMHBI — TPeOOBAaHMS K Pe3yJIbTATaM OCBOCHHS
yueOHOM TUCUMIINHBI:

Copepxanue nporpamMmbl «Pu3MKa» HAMPABICHO HA JOCTHXKEHUE CIEIYIOIINX IIeNeH:

-OCBOCHUE 3HAHMI O (PYHJAaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOU (U3MYecKol KapTUHBI MUPA; Haubojiee BAKHBIX OTKPBITUSAX B 00JIACTH
(GU3MKY, OKa3aBIIMX ONpPEIENSIONICEe BIUSHUE HA Pa3BUTHE TEXHUKH M TEXHOJIOIMH; METO/Aax
HAYYHOTO MMO3HAHUS IPUPO/IBI;

-OBJIa/ICHHE YMEHUSAMU IPOBOAUTH HAOJIIOJEHUS, IJIAHUPOBATh U BBIINOJHATH 3KCIEPU-
MEHTBI, BBIIBUTATh TUIOTE3bl U CTPOUTH MOJEIH, MPUMEHSThH MOJIyYeHHBbIE 3HAHUS MO (U3HKE
I OOBSICHEHHST Pa3HOOOPa3HBIX (PM3MUECKUX SIBIICHHA M CBOIMCTB BEUIECTB; MPAKTUYECKU HC-
MOJIb30BaTh (PU3UYECKUE 3HAHMS; OICHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAy4YHOH HH(pOpMa-
1y,

-pa3BUTHE TO3HABATENBHBIX MHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHO-
CTEl B Mpoliecce MPUOOPETeHNs 3HAHUKA W YMEHUH 1O (pU3MKe C MCIOIB30BAHUEM PA3INYHBIX
MCTOYHUKOB MH(POPMAIIHN U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

-BOCIIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPHUPO/IbI, UCIOJIB30Ba-
HUS JOCTHKEHUH (U3MKK Ha OJaro pa3BUTHUS YEIOBEUECKOW IIMBHUIN3ALNN; HEOOXOAMMOCTH CO-
TPYJHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/lad, YBaXXKUTEJIBbHOTO OTHOLIEHHUS K
MHEHHIO OIIMOHEHTA MPU 00CYXJIEHUH MPoOIeM eCTEeCTBEHHO-HAYYHOT'O COJIEPKaHUS; TOTOBHO-
CTH K MOPaJIbHO-ITUYECKON OLIEHKE MCIIOJIb30BaHMs HAyYHBIX JTIOCTH)KEHUH, YyBCTBA OTBETCT-
BEHHOCTH 3a 3aIIUTYy OKPY’KaIoIIe cpebl;

-MCTI0JIb30BaHUE NMPUOOPETEHHBIX 3HAHUN M YMEHUH JJIs pEelIeHUs MPAaKTUYECKUX 3a/1ad
MOBCEHEBHOM KU3HU, obecnieueHusi 0€30MacCHOCTH COOCTBEHHON JKMU3HHU, PALlMOHAIBHOTO MPH-
POJIOTIONIB30BAaHUSL M OXPaHbl OKPYXKarollel Cpeibl, BO3MOKHOCTh MPUMEHEHUS 3HAHUI MIpH pe-
[IEHUH 33]1a4, BOZHUKAIOIINUX B MOCIENYIONIeH MpodeccnoHalbHOM 1eATeTbHOCTH.

OcBoeHue cojepkaHusi ydeOHOM nucuuIuiMHbl «®Dusuka» obecrneynBaeT JTOCTHKEHUE
YYAIIUMHUCS CIEAYIOIUX Pe3yJbTATOB:

JIMYHOCTHBIX:

-4yBCTBA TOPJOCTH M YBKEHUS K HCTOPUU U JTOCTHKEHUSIM OTEUECTBEHHONU (PU3UIECKON
HayKH: (pU3MYECKH IPaMOTHOE MOBEACHHUE B NMPO(ecCHOHATBHOMN JesSTebHOCTH U OBITY IIpH 00-
palleHuu ¢ mpudopamMu U yCTPOUCTBAMU;



-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHMs M MOBBIMICHUIO KBATH(PHUKALKUU B U30paHHOM
MpoeCCHOHAIBHON JIEATEILHOCTH U OOBEKTHMBHOE OCO3HaHWE (DU3WYECKUX KOMIICTCHIIMI B
ITOM;

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

-YMEHHE CaMOCTOSITENIbHO J00BIBaTh HOBBIC /IS ce0sl (pU3MUECKUe 3HAHUS, MCIONB3YS
JUIsl 3TOTO JIOCTaTOYHbIE UCTOYHUKH HH(OpPMALIUH;

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

-YyMEHHUE YIPAaBJIATH CBOEH I103HABATENbHON MAEATEIbHOCTHIO, IPOBOAUTH CaMOOLEHKY
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,
SKCHEPUMEHTA) JUIsl U3YYEHUS Pa3IMUHBIX CTOPOH OKpY’Karollel 1eHCTBUTENbHOCTH;

-HCIIOJIb30BaHNE OCHOBHBIX MHTEIIICKTYAIbHBIX OTEpaIlHii: TOCTAHOBKHU 3a/1a4i, POopMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHUs, 0000ILIEHNS, CUCTEMAaTU3al[1H, BBIBICHUSA
IIPUYMHHO-CJIEICTBEHHBIX CBS3€H, IOUCKA aHAJIOIroB, (POPMYJIMPOBAHUS BHIBOJIOB JJISl U3YyUEHUS
pas3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBJICHUI U MPOLECCOB, C KOTOPHIMU BO3HMKAET He-
00X0JIMMOCTH CTAKUBATHLCS B PO ECCHOHATBHON cdepe;

-yMEHHME T€HepUpOBaTh UIECU U OMNPEAEIATh CPEACTBA, HEOOXOAMMBIE I MX peaiu3a-
LHn;

-yMEHME HCIOJIb30BaTh Pa3IMuHble UCTOYHMKH JJIs NOJy4deHus (usnueckoi uHpopma-
WU, OLICHUBATh €€ I0OCTOBEPHOCTH;

-YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO O PA3JIUYHBIX BUAX;

-yMeHue MyOJINYHO MPEACTaBIATh PE3yJIbTaThl COOCTBEHHOI'O MCCIEA0BaHUs, BECTU JIHUC-
KyCCHH, AOCTYIIHO U FapMOHHUYHO coYeTas cojepkaHue U (GopMbl mpeacTaBisieMoil nHdopma-
LHn;

NMpeIMeTHbIX:

-c()OPMHUPOBAHHOCTD IMPEICTABICHUN O poJIM U MecTe (PU3UKU B COBPEMEHHON Hay4HOMH
KapTHHE MUPA; TOHUMaHue (PU3NYECKON CYLTHOCTH HalIro1aeMbIX BO BeeneHHOH sBIeHMH, po-
1 (GU3UKH B POPMHUPOBAHUH KPyro3opa U (pyHKIHMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa JJIs pellie-
HUS IPAKTHYECKUX 3a/1a4;

-BJIaJICHUE OCHOBOIOJAraloUMMHI (U3NYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMM U TEOPUSMH; YBEPEHHOE UCIOIb30BaHUE (PU3NUECKONH TEPMUHOIOIUN  CUMBOJIUKHY;

-BJIaJICHUE OCHOBHBIMHU METOJIaMU HAy4YHOTO MO3HAHUA, UCIOJIb3YEMBbIMU B (U3UKE; Ha-
OJII0/IeHHEM, OITCAHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM,;

-yMeHusi o0palaTheIBaTh pe3yJabTaThl U3MEPEHHM, OOHapyXUBaTh 3aBUCUMOCTb MEXIY
(GU3NUEeCKUMU BETMUUHAMH, OOBSICHATD MOJTY4YE€HHBIE PE3YJIbTaThl U JIeNIaTh BHIBO/IBI,

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

-c()OPMHPOBAHHOCTh YMEHUS IPUMEHSTD MOJy4YEeHHbIE 3HAHUS JUIsl OOBSCHEHUS YCIOBUN
npoTeKaHus (U3NYECKUX SIBIEHUH B IMpHpoje, MpodecCHOHANbHONU cdepe W s NPUHATHUSL
MPAKTUYECKUX PEIICHHUI B TOBCETHEBHOM KU3HU;

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



2 CTPYKTYPA U COJAEP)KAHUE YYEBFHOUI

TACIHATLITAHBI

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BUAbI Y4eOHOM padoThI

Bup yueOHoii padoTbl

O0BEéM yacoB

MaxkcumanbHas yaeOHas Harpyska (BCero) 158
OO0s3aTenbHas ayIMTOpHAs yueOHast Harpy3ka (BCero) 100
B ToM uucne:

nabopaTopHbIE PaOOTHI 24
CamocrositenpHas padoTta 58
B TOM yncne: HAMBUYAIBHBINA IPOEKT 40

HpOMexcyTquaﬂ aTTcCTalusd B (1)opMe JK3aMCHa




2.2 TemaTn4yecKHH IUIAH U coJepKaHNe YUeOHOH TucuuNJInHbl Pu3uka

Ne | Conep:xaHue yueOHOro MaTepuaJia, JJjadopaTopHble TpeGoBanus k pe3yibTaTaM OCBOEHUS IUCHHU- | YPOB
3aHd | padoThl, caMoCTONATEeIbHAasA padoTa o0yuarommxcsi. | KoJi-Bo 4acoB | IUIMHBI HU
THS Bcee- | B Tom ycBoOe

ro Yyuciie HUSA
10 BH-
aam
3aHs-
THH
1 2 3 4 5 6
Beenenne 3 2J1.p
®dusnka — pyHIaMeHTanbHas Hayka o npupoje. Ecre- Nmetpr mpencraBieHue 00 €CTECTBEHHO - Hayd-
1 | cTBEHHO — Hay4YHBIIl METO/I TO3HAHMUS, €TO BO3MOXKHO- 1 HBI METOJIe TTO3HAHUS, €r0 BO3MOXHOCTAX U rpa- | 1,2
CTH ¥ TPaHUIIBI TPUMEHUMOCTH. HUIIaX TPUMEHUMOCTH, SKCIIEPUMEHTE KaK METOJIe
DKCHEPUMEHT U TEOPUU B IIPOLIECCE TO3HAHUS TPH- MO3HAHUS MPUPOJIbI, YMETh BBIYHUCIATH IMOTPEII-
poabl. Posb sKkcniepuMeHTa U TEOPUU B MIPOLIECCE 110~ HOCTH U3MepeHUN (PU3NIECKUX BEITUYHH,
3HaHus npupoasl. .IlorpemnocTi usmepenuit puznye-
CKHX BEJIMYHH.
2 | JJaboparopnas paborta Ne 1 «Onpenenenre mioTHOCTH 2 2 mp | YMeTb MOIb30BaThCsl IITAHICHLIHPKYIEM, B3Be-
TBEPOTO TeNay. ITUBATh, BEIYUCIISITH TOTPEITHOCTH N3MEPECHHIMA
Pa3nen 1 Mexanuka 21 | 6 a.p.
Tema 1.1 KunemaTuka
Mexanundeckoe apmxenue. [lepememenne. [1yTs. 2 3HaTh: BUJIbI MEXaHHUYECKOTO JIBM)KCHHS B 3aBU- 2
3 | CkopocTb. PaBHOMEpHOE MPSMOITMHENHOE IBHKEHHE. CUMOCTHU OT (DOPMBI TPAEKTOPUU U CKOPOCTH TIe-
VYckopenune. PaBHonepeMeHHOE IPSIMOJIMHEWHOE JBU- peMenieHus Tena; NOHATHS TPAaeKTOPUH, IIyTH,
JKeHue. JIBuxKeHue o OKpyKHOCTH NepeMENIeHUs; YTI0BOM CKOPOCTH, IEPHO/IA, Yac-
TOTBI BpAILLEHUs, HEHTPOCTPEMUTEIBLHOTO YCKOpE-
HUS




yMeTb: (OPMYIUPOBATH MOHITHS: MEXaHUUECKOE
JIBUKEHHE, CKOPOCTh, YCKOPEHHE, CUCTEMA OTCUE-
Ta.

CKOM SHEPTUHU MpU ABUKEHUU O] JEHCTBUEM CUII TS-
JKECTH U yIIPYTOCTHY.

2 np | YMeTh: IPOBOAHUTH SKCICPHMEHT 110 HHCTPYKIIHH,
JlaGopatopHas pabota Ne 2 «M3mepeHne yckopeHus BBIUUCIIATh YCKOPEHHE TEJA, BEIYUCIIATH CPENHEE
TeJa PU PABHOYCKOPEHHOM JBM>KEHUN» 3HAYEHUE BEJIMYMHBI
Tema 1.2
3akonbl fuHamMuku Herorona. Cuibl B Mexanuke. Um-
NYyJIbC.
[Tepssiit 3akoH Hetorona. Cuna. Macca. mnysnbce. 3HaTh: OCHOBHYIO 33149y AUHAMUKH, IIOHATHUS
Bropoii 3akon Herotona . Tpetuii 3akon HeroToHa. MacCChl, CUJIbI, UMITYJIbCA, 3aKOHBI HbI0TOHA; 3aK0H
3aKOH BCEMUPHOIO TATOTEHUS. [ paBUTalLlMOHHOE TIOJIE. BCEMUPHOI'O TATOTEHUS; 3aKOH COXPAHEHUS UM-
Cuna tspxecT. IIyJIbCa, IPUMEHEHHUE 3aKOHA COXPAHEHMSI UM-
Bec. CriocoOr1 n3mepenust maccsl Tena. Cuibl B Mexa- yJIbCa;
HUKE. YMETb: pa3anuy4aTh MOHITHUS BECA U CHIIBI TSXKECTH,
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTHBHOE IBUYKEHUE 00BSCHUTH MOHSATHE HEBECOMOCTH; CYTh PEAKTHB-
HOT'O JIBUJKEHUS
JlaboparopHas padota Ne 3 «3yueHue 1BUKEHUS Te- 2 np | 3HaTh: ONpeencHUs U GOPMyYIIBI CHII yIPYTOCTH
J1a 110 OKPY>KHOCTH IO IEMCTBUEM CHJI YIIPYTOCTH U U TSDKECTU
TSKECTH YMeTh: IpOBOAUTH SKCIIEPUMEHT, JI€TaTh BHIBObI
10 IpoJieTIaHHOM paboTe
Pabora cuibl. Pabora moteHnuanbHbIX cuil. Mor- 3HATh: MOHATHUA PAOOThI, MEXaHUUECKOW YHEPIHUH,
HOCTb. DHeprus. Kunernueckas sueprus. [loreHmu- €€ BHUJIOB, 3aKOH COXPAaHEHUSI MEXaHUYECKOU
aJbHAsl SHEPrusl. 3aKOH COXPAHEHUSI MEXaHUUECKOMN SHEPIuy;
sHepruu. [I[puMeHeHne 3aK0OHOB COXpPaHEeHHS. YMETbh: OOBSICHATh pa3inyue B BUAAX MEXaHHUYe-
CKOU JHEPIrUH
JlaboparopHas padota Ne 4 «CoxpaHeHrne MexaHuye- 2 1p | 3Harh (HOPMYIIbI MOTEHIMAIBHOMN dHEPTUU

YMeTb BBINOJIHATH KCIIEPUMEHT, JeJ1aTh BHIBOIbI
110 MPOJIETaHHOMN paboTe

CamocrosiTeibHas padora
BreaynutopHast KoHTposbHas pabota Ne 1 mo Teme
«MexaHuka»




Paszngen 2 2 JL.p.
Mouuekyasipnas puzuka. TepMoauHAMHUKA 25
Tema 2.1
OCHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH Teopuu
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM 2 3HATh: OCHOBHBIE MIOJIO’KEHUSI MOJIEKYJISIPHO- KH-
9 | Teopun. Macca u pa3Mepsl MOJIEKYJI U aTOMOB. bpo- HETUYECKON TEOPHUH, TOHIATHS: UJICAJIbHOIO Ia3a,
yHOBcKoe aBmkenue. Auddysus. Cuiel u sHeprus BaKyyMa, TEMIEPATyphbl, JaBICHUsI, OpPOYHOBCKOE
MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS. JBIDKEeHUE, TUPPy3un; CBA3b MEXKIAY KHHETHYE-
CtpoeHue ra3000pa3HbIX, KUJIKUX U TBEPIBIX TEII. CKOM SHEPIHeH MOJIEKYN U TEMIIEPaTypOM; CTpoe-
WneanpHelii ra3. Jlapnenue raza. OCHOBHOE ypaBHEHUE HUE ra3000pa3HbIX, KUJIKUX U TBEPABIX TeIl,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B.
Temnepatypa u e€ uzmepenue. ['a3oBbie 3akoHbI. AO- 2 yYMETh: OOBSICHUTH CBA3b CPEIHEH KHHETHIECKOM
10 | comroTHBIN HYIb TEMIIEpaTypsl TepMoaMHaAMHUUECKas SHEPrUU MOJIEKYJ C TEPMOJINHAMUYECKON TEMIIE-
IKaJIa TEMIEPaTyphl. paTypoii; CTpOUTh U YUTaTh rpapuKu U30IpOIIeC-
COB; OOBSCHATH (PU3UUYECKHI CMBICI TOCTOSIHHOM
bonbimana, pemarhb 3a1a4M ¢ UCMOJIb30BAHUEM
ocHoBHoro ypaBHeHust MKT , Ha onpenenenue
Macchl U pa3Mepa MOJIEKYJl, KOJIMYECTBa BEIIECT-
Ba, MOJISIPHOM Macchl;
11 | YpaBHeHHE COCTOSIHUSA UACAITBHOTO raza. MomispHas 2 YMeTh: O0BACHATh PUINUECKHUI CMBICIT MOJIIPHOM
ra3zoBas nocTostHHasi. Mizompoueccsl. ra3oBOH IOCTOSIHHOM, pelIaTh 3a/1a4y C UCIIOJIb-
30BaHUEM ypaBHeHUs MenaeneeBa- Knanelpona,
YUTATh U CTPOUTH I'parKH U30IPOIIECCOB
Tema 2.2 OCHOBBI TEPMOIHMHAMHKH
Buytpennss sneprus. Pabota u ternora kak GpopMsl 3HATh: GU3NYECKUI CMBICI MOHATHS TEPMOIUHA-
12 | nepenaun sHeprun. Temno€MKOCTh. Y AefbHAs TEIUIO- 2 MHUYECKOHN CUCTEMBI, MPOIIECCa, BHYTPEHHEN dHEP-

éMKOoCTh. YpaBHEHHUE TeruioBoro O6ananca. [lepBoe Ha-
4aJi0 TEPMOJIMHAMHUKHU. AMabaTHBIN MTPOIIECC.
[Ipunuun nevictus temnooit mammnbl. KITJ] Teno-

I'MH CUCTEMBI, azmaGaTHoro mnmpomnecca, NoHATUueC
uukia Kapno;
yMeThb: (DOpMYITHpPOBATh MIEPBOE U BTOPOE HAYAIO




BOI'O ABHI'aTCJIsAd. BTopoe Ha4daJIO TCPpMOIUHAMUKMU.

TEpMOJMHAMUKH, PEIIATh 3aJa41 HA UCIIOIb30BA-
HHE NEPBOTO HaYajla TEPMOJMHAMUKH, Ha OMpe-
nenenue KIIJI TermmoBoro aBurartens;

3unath: noustue nukia Kapuo, KII/ remiosoro
JIBUTaTENs

Ywmerts: pemats 3anaun Ha onpeaenenue KII/ Te-
IIJIOBOT'O JIBUTATES

Tema 2.3 CoiicTBa napos

13

Hcnapenne u koHaeHcauus. HacbleHHbI ap u ero
CBOMCTBa. AOCONIIOTHAS! M1 OTHOCUTEIIbHASI BIAKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBucuMOCTb TEMIIE-
paTypsbl KAIIEHUs OT AaBieHus. lleperpeTsiii map u uc-
MI0JIb30BAHNE €TO B TEXHUKE.

3HaTh: MOHATHS (ha3bl BEIIECTBA, CBOMCTBA HACHI-
IICHHOTO Tapa, KPUTUUECKOE COCTOSTHUE BEIIECT-
Ba, a0COIIOTHOM M OTHOCUTEJIHLHOM BIAKHOCTEH
BO3J1yXa, TOYKH POCHI, TEMIIEPATYPHl KUTICHUS;
YMETh: PellaTh 3a7a4u Ha ONpeIeICHUE OTHOCH-
TEIbHOM BIAKHOCTH BO3/1yXa

CamocrosiTesibHas padoTa
Crnenatb koHCIeKT: «»IleperpeTslit map u HCONB30-
BaHHUC €I'O B TCXHUKCEC.

14

JlaGopaTtopHnas pabota Ne 5 «M3mepeHre OTHOCUTETh-
HOM BIIQYKHOCTH BO3/IyXa»

2 1.p

Tema 2.4 CBoiicTBa JKHIKOCTEeH

15

XapakTepucTHKa )KUJIKOTO COCTOSTHUS BemecTna. [1o-
BEPXHOCTHBIN CJIOU KUJIKOCTU. DHEPIHsi HOBEPXHOCT-
HOTO CJI0S1. SIBIIEHUS HA TPAHUIIE KUIKOCTH C TBEPIABIM
tenom. Kanusuisipable siBIEHUS.

3HaTh: XapaKTEPUCTUKY KUIKOTO COCTOSTHHS Be-
IeCTBA, KalUJUIAPHBIC SBIICHUS B TIPUPOJIE, OBITY
U TEXHUKE.

YMeTh: pemaTh 3aa4i Ha HaXO0KJIEHUE BHICOTHI
TIOTHSTHS KHUIKOCTH B KallMJUISIPE, BEIYUCIIATh
KOd((HUIIMEHT TOBEPXHOCTHOT'O HATSKCHHS
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2.5 CBoiicTBa TBEPABIX TeJl
XapakTepucTruKa TBEPIOro COCTOSIHUS BELIECTBA. Y II- 3HaTh: KPUCTAUIMYECKOE CTPOCHHE TBEPIBIX BeE-
16 | pyrue cBoiicTBa TBEpABIX Ted. 3akoH I yka. MexaHu- 2 LIECTB, BUJbI KPUCTAIINYECKUX PEIIETOK, MeXa- 2
YECKHE CBOMCTBA TBEPABIX Tell. TemnoBoe pacimupe- HUYECKHE CBOMCTBA TBEP/IBIX BEILIECTB, 3aKOH ['y-
HUe TBEPABIX TeN U xkuakocten. [naBienne u kpu- Ka;
CTaJIn3anusl. YMeTh: pemaTh 3aJja4 Ha UCIIOJIb30BAHNE 3aKOHA
I'yka
CamocrosiTeibHas paGora
Bueayauropnas koHTposbHast padota Ne 2 7
«MonekynsipHas pU3uKa U TEPMOJAUHAMUKA
6 Ja1.p.
Pa3nen 3 DuekTpoamHnaMuka 70
CamocrosiTesbHast padoTa
Hamucarp u 3amututh pedepart Ha OIHY U3 MPEIIOKEHHBIX 40
TeM
Tema 3.1 DaekTpuyeckoe noje
DJIeKTpUUYECKHE 3apsiibl. 3aKOH COXPaHEHUS 3apsija. 2 3HATh: XaPAKTEPHCTUKY DIIEKTPHIECKOTO MOJIS, 3aKOH 2
17 | 3axon Kynona. Dnektpuueckoe nosie. HanpsixeH- COXPaHEHHs MEKTPUIECKOro 3apsa, 3akoH KyJoxa,
HOCTB JJIEKTPUYECKOTO MOJIA. HpI/IHHI/IH CyNEPHO3ULIUU TMOHATHS SJICKTPUICCKOTI'0 1OJIA, HAITPAKCHHOCTHU.
OEH. YMCTh: r‘pa(bnqecxn I/I306pa)i(aTB SJICKTPHUICCKUC ITOJIA
PaGora cun snextpuueckoro mosis. [Torennuan. Pas- 3apA/10B, PCIIATE 3a/1a4H Ha IIPHMCHCHHC 3AKOHOB CO-
XpaHCHHUS SJICKTPHUYICCKOI'O 3apa/ia U 3aKOHa KyJIOHa,
HOCTh TTOTCHIIHAJIOB. DKBUIIOTEHITHATBLHBIE TTOBEPXHO- (DOPMYI1 HATIDAKEHHOCTH 51,
ctu. CBs3b MEXK/ly HAPSHKEHHOCTHIO M Pa3HOCTHIO 3HATE: MOHATHS TOTEHIHATA, PASHOCTH TIOTEH-
TOTCHIMATIOB SJICKTPHICCKOTO MOJIAL. [[MAJIOB, pabOTHI O EPEMELICHHIO 3apsiia, SKBU-
MOTEHIIMAIBHOM MOBEPXHOCTHU, CBSI3b MEXKY Ha-
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MPSDKEHHOCTHIO AIEKTPUUECKOTO OIS U PA3HOCTHEO
MOTEHIINAIOB;

YMeTs: pemars 3aqaun Ha IpuMeHeHne Gpopmyn pado-
THI 110 MIEPEMEILICHUIO 3apsi/ia, TOTCHIIMANA, TOTESHITU-
aJbHOW 3HEPTUH, PA3HOCTU MOTEHITMAJIA

Pabora cun anexrpuueckoro nois. [lorenuuan. Pas-

YMeTh: peniaTh 3a7a41 Ha IpUMeHeHue 3akoHa Kyio-

18 | HOCTBH MOTEHUIMAIOB. DKBUIIOTECHIIMATIbHBIE TOBEPXHO- Ha, oMy HANPSHKEHHOCTH, PabOTHI 10 mepemele-
cTi. CBS3b MEXKIY HaNPSY)KEHHOCTHIO U Pa3HOCTHIO HHIO 3apsnd, HOTCHIHANA, HOTCHIMAIBHON SHEPIHH,
HOTEHIMAJIOB 3JIEKTPHYECKOTO TIOJI. PasHOCTH MOTCHIIMANA

Tema 3.2
IIpoBognuku u AudnekTpuku. Kongencaropwl.
. JusnexTpuku B snekTpudeckom noe. [onspuzarus 3HATh: POBOJIHUKHU U AUDIEKTPUKH B DJICKTpUUE-

19 | aurnexTpukoB. [IpOBOJHUKH B AJIEKTPUUECKOM I1OJIE. CKOM T10JI€, KOHJIEHCATOPhI U X COCIMHEHUS;
Onektpoémkoctb. Konnencaropsl. CoeuHeHne KOH- YMeTh: OOBSICHATH CYIIIHOCTh MOJISIPU3AIIUU JIH-
JIEHCATOPOB B OaTapero. DHeprus 3apsiKeHHOTO KOH- DJICKTPUKOB, JICMCTBUE DICKTPUUECCKOTO II0JIs Ha
JIeHcaTopa. IPOBOJIHUKHU M JIUIJICKTPUKH, PEIIATh 33J1a4M Ha

NPUMEHEHHE DICKTPOEMKOCTH, DHEPTHH DISKTPH-
YECKOT0 TIOJS;
Tema 3.4 3aKOHDBI NOCTOSTHHOI'0 TOKA
VcnoBusi, He0OXOIUMBbIE JIJI BOSHUKHOBEHHMS U TIO- 3HATh: YCIIOBUS, HEOOXOAMMBIE /TSl CYIIIECTBOBA-

20 | mepskaHus ANIEeKTpUYeckoro Toka. Cuia Toka H ImioT- HUS IMOCTOSTHHOTO TOKA, €r0 XapaKTePUCTUKH,
HOCTb TOKa. 3akoH Oma st yaactka nemnu 6e3 3/(C. rpaduK 3aBUCUMOCTHU COIIPOTUBIIEHUS OT TeMIIe-
3aBUCHMOCTD AJIEKTPUIECKOTO COTMPOTUBIICHUS OT Ma- paTyphbl, ONIPEACIICHUE CUITBI M TUNIOTHOCTH TOKA,
Tepuaia, JJIMHBI U MJI0IAU NONEPEYHOTO CEUEHUS 3akoH OMa JJid y4acTKa e, 3aBUCUMOCTb JJIEK-
MPOBOJIHUKA. 3aBUCHMOCTD JIEKTPUIECKOTO COTIPO- TPUYECKOTO COTIPOTUBIICHUS OT MaTepuaa, JJn-
TUBJICHUSI IPOBOJAHUKOB OT TEMIIEPATYPHI. HBI 1 IUIONIA/IA MOMEPEYHOr0 CEYEHHUs MPOBOIHU-

Ka, MPOBOIMMOCTD TOTYITPOBOTHUKOB;
yMeTb OOBSICHITH MIPUPOTY DIEKTPHUECKOTO CO-
MIPOTHUBIICHUS, 3aBUCUMOCTh €TI0 OT TEMIIEPATYPhI
DIEKTPOABUKYILAsA CUJIa UCTOUYHUKA TOKA. 3akoH Oma 3uaTh: pusnyeckuit cmpica DJ[C, 3akon Oma st
21 | nns monHo nenu. CoenruHeHue NpoBOJHUKOB. Co- MOJTHOM e, MOCIE0BATEIbHOE U NapaJlIeIb-

€/IMHEHNE NCTOYHUKOB AIEKTPUYECKON SHEPruu B Oa-

HOC COCIMHCHUC ITPOBOJHUKOB U COCAUHCHHUC UC-
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tapero. 3akoH Jxoyns-Jlenna. Pabora u MOIITHOCTH
IOCTOSIHHOT'O TOKa. TemmioBoe aIeliCTBUE TOKA

TOYHHKOB B OaTapero, MOHATHS paOdOThI U MOIIHO-
CTHU TOKa

YMeTh periarh 3aJ1a4u ¢ IpUMEHEHHEM (hOpMYyIT
CHWJIBI TOKA, pabOTHI, MOIITHOCTH, 3aKOHOB OMa,
MOCJICZ0BATEIBHOIO U TApalIeILHOTO COCTUHE-
HUA HpOBOIIHI/IKOB

YMeTh: 00BSACHATH TCIJIOBOC ACHCTBHE TOKA

22

. 3akon JIxoyns-Jlenna. PaboTta 1 MOIITHOCTB TTOCTO-
SIHHOTO TOKa. TerioBoe JAeiicTBUE TOKa

YMeTb: 0O0BSCHATH TEIJIOBOE JIEHCTBHUE TOKA, pe-
1IaTh 3a/1a4M ¢ IpUMeHeHneM (Gopmyn paboTsl U
MOIIHOCTH ITIOCTOSAHHOI'O TOKa

Tema 3.5 DulekTprueckuii TOK B NOJYNPOBOJHUKAX

CoOcTBeHHAs U MPUMECHAs TIPOBOAMMOCTD MOITYIIPO-

3HaTh: NOHATHE TIOTYIIPOBOJHUKOB, IPUMECHON

23 | BogHUKOB. [lonmynpoBOAHUKOBBIE TPUOOPHI. U COOCTBEHHON MPOBOJUMOCTH MOJIYIPOBOIHU-
KOB, IPUMEHEHHUE MOJIYIPOBOJHUKOBBIX MPUOO-
poB
YMeTh: 00BACHUTH NPUHIUI paOOTHI MOJIYTIPO-
BOJHMKOBOIO JUOJa

Tema 3.6 MarnutHoe mose
BekTop MHIyKIIMM MarHuTHOro nouid. Jlelicteue mar- 3HATh: ONIPEJEICHNE U OCHOBHBIE XapaKTEPUCTH-
24 | HUTHOTO MOJIS HA MPSIMOJIMHENHBIH TPOBOJHUK C TO- KM MarHUTHOTO TOJIs, PU3NYECKYIO CYIIHOCTh

KoM. 3akoH Amnepa. BzaumozeiicTBre TOKOB.

MarHMTHON MHJYKIUH, 1€CTBUE MATHUTHOTO I10-
JI Ha paMKy ¢ TOKOM, 3aKOH AMIiepa

yMeThb: rpadudecku n300pakaTh MarHUTHBIE T10-
JIS1 IPSIMOTO TIPOBOJIHKKA C TOKOM, COJIEHOU/IA,
IIOCTOSIHHOT'O MAarHUTa; ONPEENIATh HallpaBJICHNE
JUHUN MarHUTHOW MHAYKLWHU, HAIIPaBJIEHUS CHII
AMriepa; pemarh 3a/1a4 Ha pacueT CUIIbl AMIIe-
pa, MHIYKIMHA MarHUTHOTO MOJIs
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25 | MaruuTHslii noTok. Pabora no nepemenieHuo npo- 2 3HaTh: onpeeeHNs MarHUTHOTO MMOTOKA, CUJIbI
BOJIHMKA C TOKOM B MarHUTHOM mnoJie. JlelictBue mar- Jlopenna u e€ npuMmeHnenue, Gopmyny paboThI 1O
HUTHOTO MOJIA Ha ABIKYIIuics 3aps. Cuna Jlopenua. nepeMenieHuto 3apsaaa [IpuHmun neicTBus ycko-
Omnpenenenue yieiabHOro 3apsajga Y CKOPUTENH dJle- puTenel 3apsHKEHHBIX YacTHULL.

MEHTApHBIX YaCTHIL.. YMeTh: onpenensaTh HanpaBieHue cuibl JlopeHia
U pelIaTh 3a/1a4u Ha €€ BbIUHCIICHUE

26 | DneKTpoOMarHuTHAs WHAYKIHS. BUxpeBoe anekTpude- 2 3naTs: onbiT Papajes, onpeneacHue sBICHUs
ckoe moje. CaMOMHAYKIHSI. DHEPTHUsi MarHUTHOTO T10- AIIEKTPOMArHUTHOW MHIYKIINH, TTpaBuiio JleHna
T8l YMeTh: onpeaensaTh HalpaBieHUe WHIYKIIMOHHO-

ro TOKa, pelaTh 3a/1a4 Ha IPUMEHEHHUE 3aKOHa
AIIEKTPOMArHUTHON MHYKIIUU

3HATh: MOHATUS CAMOUHIYKIIMH, HHIYKTUBHOCTH,
(dbopMyIly 3HEPTUH MarHUTHOT'O TOJIS

YMeThb: BEIYUCIATh MHIYKTUBHOCTD, SHEPTHIO
MarHuTHOTO 1oJis1, DJIC caMOUHTYKIIUH.

27 | Jlaboparopnas pabota Ne 6 «M3mepeHue yaeapHOro 2 2np | YMeTh coOMpaTh JIEKTPUUECKYIO IEJTb 110 CXEME,
COIIPOTHUBIICHUS IPOBOAHUKA» CHMMATh TIOKa3aHUsl MPUOOPOB, TPOBOIUTH BBI-

YHCJIEHUS U BBIYUCIISTH MOTPEIIHOCTH U3MEPEHUI

28 | JIabopatopHas pabota Ne 7 «Omnpenenenne DJ]C u 2 2 11p
BHYTPEHHETO CONPOTUBIIEHUS! HICTOYHHUKA TOKA»

29 | Jlabopatopnas pabora Ne 8 «M3yueHue siBIEHUS dJI€K- 2 2 ap | 3Hark npaBwio Jlenna
TPOMAarHUTHON MHIYKIIU)) VYMeTh ienath BbIBO/IBI U3 IPOAEIaHHONW paboThl U

MPUMEHSITH NpaBwio JIeHIa s pemeHus 3aaad
Pa3znen 4 Kosied0anus u BOJIHEI 20 6 a.p.
Tema 4.1 Mexannuyeckue KoJ1e0aHUS W BOJIHBI
30 | KoneGarenbHoe nBrxenue. ['apmonndeckue koneda- 2 3HaTh: IpeBpalleHe YHEPTUU IpU KoJebaTelb-
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Hus1. CBOOOHBIC U BBIHYK/ICHHBIE MEXaHUYECKHE KO-
neOanud. JInneHble MeXaHUUECKHE KOJIEOaHUsI CHC-
TeMsl. [IpeBpaienue sHeprun npy KojaedaTeIbHOM
JIBHOKCHHH.

HOM JIBUYKEHUH, CYyTh MEXaHUYECKOI'0 Pe30HaHca
U Y4€T ero B TEXHUKE, MPOLIECC PACIIPOCTPAHECHHUS
KoJIeOaHUH B yIIpyTou cpeje

yMeTh: U300paxars rpaguuecKi rapMOHUYECKOE
Kosie0aTebHOE ABMKEHUE, POPMYIUPOBATH MO-
HSATHE KOJICOATEILHOTO JIBYKEHUS M PA3THIHBIX
€ro BUJIOB, ONpe/IeNICHNE IIMKINYECKON YaCTOTHI U
nepro/ia, CBOOOIHBIX M 3aTyXalOIINX, aBTOKOJIe-
0aHUii U BBIHY)KJIEHHBIX KOJIeOaHUI.

YMerb: GOpMyIHPOBATH MOHATUE BOJIHBI

[Toriepeunble ¥ IPOAOJIBbHBIE BOJHBI. XapaKTEPUCTHKH 2mnp | 3HaTh: onpeseIeHUEe BOJIHbI, CBOMCTBA BOJIH
31 | BosiHBIL. YpaBHEHHE IJIOCKOU Oeryiel BoaHbl. UHTEp- Ymern: n300paxars rpadUuecKu rapMOHUUYECKOE
depeniust BonH. [lonsaTre o qudpakuuu BoiaH. 3ByKO- KoJsiebaTenbHOE IBM)KEHUE, pelaTh 3aja4ud Ha Ha-
BbI€ BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE XOXKJIEHHE MapaMeTpoB rapMOHUYECKOTro Kojeba-
HUS
JlabopaTtopHnas pabota Ne 9 «M3yueHnne 3aBUCUMOCTH 25p | YMeTh: Aenarh BBIBOJ MO MPOJIEIaHHON padoTe
32 | nepuoaa kojaebaHU MATEMATUYECKOTO MAsITHUKA OT
JUTMHBI HUTH»
Tema 4.2 Dy1eKTpOMarHuTHbIC KOJIeOaHUSA
CBoOoIHBIE AMIEKTpOMarHuTHele Kojebanus. [Ipespa- 3HATh: CXEMY 3aKpbITOr0 KOJe0aTeIbHOr0 KOHTY-
33 | meHMe PHepruu B KojeOaTeTbHOM KOHTYype. 3aTy- pa ¥ OCHOBHBIE SHEPTETUYECKHUE MPOLIECCHI, ITPO-
Xarollye 1eKTpOMarHuTHele Kosebanus. ['eneparop ucxojsmue B HéM, popmyiny ToMcoHa, yMeThb:
HE3aTYXaOLINX AJIEKTPOMArHUTHBIX KOJIeOaHUH. OOBSICHATH BOSHUKHOBEHHE PE30HAHCA B AJIEKTPH-
YECKOM LIeTH, peuiaTh 3a/1a4i Ha ONpeiesieHue
nepuoJia KojaeOaHuii, YacTOThI, 3aITUCHIBATh YPaB-
HEHUS KoJIeOaHUI CUJIbI TOKA M HATIPSKEHHUSI, 10
YPaBHEHUIO CTPOUTH I'paduKu KojaeOaHul U U3
YpaBHEHHSI HAXOAUTh aMIUTUTYly KOJIeOaHHH,
YaCTOTY M NEPHOJ] KOJIeOaHHI
Tema 4.3 IlepemMeHHbII TOK
34 | BoiHyxeHHbIE dNeKTpudeckue Konedanus. [lepemen- 3HaTh: OHATHE IEPEMEHHOTO0 TOKA, 3aK0H OMma

HEI TOK ['eHepaTop IepeMeHHOro Toka. EMKoCTHOE U

JUTSL e IEPEOMEHHOT0 TOKA, JEHCTBYIONIEE
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HHIAYKTHBHOC COIIPOTUBJICHHS IIEPEMCHHOI'O TOKA. 3a-
koH Oma JUIA 3JICKTpH‘-I€CKOfI LeTu NMEpeMCcHHOTO TO-
Ka.

3HAYEHHUE TOKA U HANPSHKCHMS, OIIPEICIICHUS aK-
TUBHOT'0, UHIYKTUBHOI'O U EMKOCTHOT'O COIIPO-
TUBJICHUN

YMerTh: HaX0AUTH AEHCTBYIOLIE6E 3HAUEHUE CUJIIBI
TOKa Y HANPSDKCHUSI, UHIYKTUBHOE U EMKOCTHOE
CONPOTHBIICHHE

35 | Pabora u MomHOCTh IepeMeHHoro Toka. Tpancdop- 2 3Hath: GopMyibl pabOTHI M MOIITHOCTH MEpEMEH-
Martopsel. Toku BeICOKOM YyacToThl. [lonydyenue, nepe- HOT'O TOKa, ITOJIy4eHUE, IEPEJada U pacipeaesie-
Jlaya v pacrpeielieHne dJIeKTPUYECKON SHEPTUU HUE AJIEKTPUYECKON SHEPIUU
Tema 4.4 D1eKTPOMArHUTHBIE BOJIHbBI
DIIEKTPOMarHUTHOE TOJIE KaK 0COOBINA BUJI MaTEPHUH. 2 3HaTh: ONpeAesIeHUs SJIEKTPOMArHUTHOTO MO,
36 | DnexTpoMaruuTHbie BoJdHBL. Bubparop ['epra. Ot- 3JIEKTPOMArHUTHBIX BOJIH, CBOMCTBA AJIEKTPOMAr-
KPBITHII KOJIeOaTebHBIN KOHTYp. M300peTenne paauo HUTHBIX BOJIH, OCHOBHBIE IPUHITUIIBI PAAHOCBSI3U
A.C. IlonoBbiM. [ToHsiITHE O paANOCBS3H. YMeTh: cTpouTh TpaduK FMEKTPOMArHUTHOM BOJI-
HbI B KoopJuHarax E,B,V, BBIUUCIISTH JUIMHY, Yac-
TOTY 3J€KTPOMArHMTHOW BOJIHBI
Pa3nea 5 OnTuka 16 6 Ja1.p.
4 np.3.
Tema 5.1 IIpupona ceera
CKOpOoCTh pacpoCTpaHEHUs CBETA. 3AKOHBI OTPaXKe- 2 3HaTh: BOJIHOBYIO IIPUPOJly CBETA, NPUHIMM [ TO1-
37 | Hus u npenomiienus ceeta. [lonHoe orpaxkenue. JIun- reHca, KOrepeHTHOCTh 1 MOHOXPOMATUYHOCT,

3b1. ['11a3 kak ontudeckas cucreMa. ONTHYECKUE MTPH-
OOpBHL.

3aKOHBI OTPAKEHUSI U TIPEJIOMJICHHUS CBeTa, (pu3u-
YECKUIM CMBICII TOKA3AaTeNs PEIOMIICHHUS

YMeTh: CTPOUTH U300pa)KEHHUS MPEMETOB, J1a-
BaeMble TMH3aMH, N300pakaTh MaAar0IINiA, OTpa-
KEHHBIN U MPEJTOMIIEHHBIH JTyun, 0003Ha4aTh CO-
OTBETCTBYIOILLKE YIJIbl, PEIIATh 3aa4l Ha [IPUMeE-
HEHME 3aKOHA MPEJIOMIICHUS, Ha ONIPEJEIICHUE 3a-
BUCUMOCTH MEXIY JJIMHON BOJIHBI U YACTOTOM
KOJIEOaHUI;
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38 | JIabopatopHas pabota Ne 10 «/3mepenue nmokaszareis 2 1p
IIPEJOMJICHUS CTEKJIa»
Tema 5.2 BoiHOBBIE CBONCTBA CBeTa
Nutepdepeniys cBera. KorepeHTHOCTh CBETOBBIX JTy- 3HaTh: GU3NYECKYIO CYIIHOCTb SIBJICHUS UHTEP-
39 | ueil. UaTEepdepeHys B TOHKUX IIEHKAX bepenyn, npuMeHeHne HHTepQepeHInH,
[Tonoce! paBHoit Tonmumzel. Konbia HetoTona (bU3MYECKyIO CYIIHOCTb SIBICHUIN AudpaKIuy, 1o-
Hcnonp3oBanue nHTEp(EPEHIINN B HAYKE U TEXHHKE. JSpU3ALHH, YCTPOUCTBO AUPPAKIIMOHHOM peréT-
KU, TIOHATHE O rosiorpaduu,
Judpakuus ceera. Judpakuus Ha mienu B napai- 3HaTh: GU3NUECKYIO CYIIHOCTD SIBIECHUH U pak-
40 | nenbHBIX yyax. Audpaknuonnas pemérka. [lonsarue WY, TIOJISIPU3ALINH, YCTPOUCTBO AU(PPAKITUOHHON
o rosorpaduu. [Tonspuzanus nonepeunsix BojiH. I1o- peLeETKy, MOHATHE O rosiorpaduu,
JSIPOUBIL.
JlaGopatopHas pabota Ne 11 «M3mepeHue ATUHBI CBe- 21ap | YMeTb U3MEPSTH JUIMHY CBETOBOM BOJIHBI C T10-
41 | ToBO¥ BOJIHBI C TIOMOIIBLIO JUPPAKIIMOHHON PEHIETKI» MOIIBIO TU(PAKIIMOHHON pelIETKI
42 | ducnepcus cBera. U3yueHue criekTpoB. YiabTpaduo- 3HaTh onpe/eeHus JUCTIEPCUH CBETA, CIIEKTPA,
JIeTOBOE M MH(paKpacHOe u3ilyueHus. PeHTreHoBckue 2mp | npupony yabTpadHuoIeTOBOr0, HHPPAKpPaCHOTO,
nyun. X mpupoa v cBOMCTBA.» PEHTT€HOBCKOIO U3JTy4eHUIN
VYMeTh paznuyarh CEKTPbl, IPUBOJUTH IPUMEPHI
IIPUMEHEHHUS] U3Ty4eHUN
JlaGopatopHas pabota Ne 12 «HabGutoieHue CruiomHo- 21p | 3HaTh pa3NMUYHBIE BUJBI CIEKTPOB
43 | TO M JIMHEWYATOTO CIIEKTPOBY»
Pa3znen 6 2 mp.3.
DJIeMEeHTBbI KBAHTOBOH (u3nkmn
Tema 7.1 KBanToBasi onTuka
KBanToBas runoresa [1nanka. ®oronsl. Buenmauii ¢o- 3HATh: TunoTte3y llnanka o KBaHTax, CyIIHOCTh
44 | roanextpuyeckuii 3¢ pext. Buytpenuuii Gotorpdexr. aBneHus Gotordexra, npumeHeHne Gorosphex-

Tunbl GOTOITEMEHTOB.

Ta,
yMeTh: peliaTh 3a7a41 Ha MPUMEHEHUE YpaBHe-
Hus DitHmTeHa 1715 hotodddekra,

17



PazButne B34 0B Ha CTPOCHHUE BEIICCTBA. 3aKoHO-

3HaTh: cTpoeHue aroma 1o Pesepdopay u bopy

45 | MEpPHOCTHU B aTOMHBIX CIIEKTpax BoAopoaa. AnepHas YMeTh: 00BSICHUTH 3aKOHOMEPHOCTH CIIEKTPOB
mozenb aroma. OnwiTel J. Pesepdopaa. Monens ato- BOJIOpOJIa
Ma Bozopoaa no H bopy.
46 | KBaHTOBBIE TEHEPATOPHI 3HaTh: MPUHIKIT PAOOTHI U IPUMEHEHUE KBAHTO-
BBIX '€HEPAaTOPOB
Pazgen 7 2 p.3.
Du3znKa aTOMHOI0 s/Apa
EctecTBeHHas palnOaKTUBHOCTb. 3aKOH PaInOaKTUB- 3HaTh: OlpeesieHNe PaliOaKTUBHOCTH, OCOOCH- 2
HOro pacnana. [Ipubops! 115t HAGMIOACHUS U PETUCT- HOCTHU anbda-, 6eTa- ¥ raMMa- pacnaioB, yCTPOi-
47 panmu 3apspkeHHBIX dactull. Dddexr BaBuiosa — Ye- CTBO MPUOOPOB ISl PETUCTPALIUU U3ITyUEHUI
pPEHKOBa YMeTh coCTaBiIsATh peakiuu anbda- u 6era- pac-
1aJioB
Ctpoenue aToMHOTO sipa. [ledext maccel, JHEPrust 3HaTh: CTPOEHHE ATOMHOTO SApa, PUINYECKYIO
48 CBSI3M U YCTOMYMBOCTb aTOMHBIX s1€p. S nepHbIe pe- CYIIHOCTb U IPUPOAY SIEPHBIX CHII, PopMyTy
akuuu. MckyccTBeHHas painOaKTUBHOCTD. SHEPTHUH CBSI3U aTOMHBIX 1P, MEXaHU3M Jiesie-
HUS JIep ypaHa, yCIOBUS MPOTEKAHUS LIETTHON
peaKkuru, yCTPOMCTBO PEaKTOpa
YMeThb: HAXOAUTh COCTaB ATOMHBIX SJIEP, BHIYHC-
JSTh DHEPTHIO CBSI3U aTOMHBIX SIJIEpP, COCTABIATh
YpaBHEHUS AJIEPHBIX peaKuid
: 3HaTh: yCIIOBUS BO3ZHUKHOBEHUS LIEMTHON pEaKIMU
49 | Hdenenue Tsokensix saep. LlenHas snepHas peakius. JIeJIeHUs, yCTPOUCTBO U MPUHIUI PabOTHI SIEPHO-
VYpasnsemas nenHas peakuus. SnepHelii peakTop. ro peakTopa
YMeTh: 3anucaTh peakluIo JEIEeHU Aep ypaHa
[TosryueHne paguoakTUBHBIX U30TOIIOB U UX NIPUMEHE- 3HaTh: NOIy4YEHNE U IPUMEHEHNE PATUOAKTHB- 1,2
50 | mme. buomornueckoe neHCTBHUE PaMOAKTUBHBIX U3ITY- HBIX U30TOIOB, OMOJIOTUYECKOE ACHCTBUE UBITY-

YEeHUH. DJIEMEHTApHbIE YACTULIBI.
®dusnyeckas KapTUHa MUpa

YEeHU U’
Nmets npeacraieHue o pu3ndecKoi KapTuHe
Mupa
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Bcero 158
AynuTopHas Harpyska 100
CamocrosiTenpHas padoTta 58
B TOM yncne: MHAMBUIYaIbHBINA IPOEKT 40

J1st XapaKTEepUCTHKH YPOBHS OCBOEHHSI yUeOHOro MaTepHasia UCI0JIb30BaHbl 0003HAYCHNUS:
1 — o3HakomuTeNbHBIN (y3HaBaHHE paHee U3YUYCHHBIX 00BEKTOB, CBOHCTB);
2 — PEeTIPOAYKTHBHBIN (BBIMOJIHEHHE ACATEIFHOCTH MO 00pasily, HHCTPYKIIMU HITH [IOJT PyKOBOJICTBOM);
3 — MPOAYKTHUBHBIN (IUTAHUPOBAHHE U CAMOCTOSITEIILHOE BHIITOJHEHUE ISSITENIbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4).



3 YcaoBus peaju3anum y4e0HO JUCHTUNIMHBI

3.1 TpeGoBaHusi K MMUHMMAJILHOMY MATEPUAJIbHO — TEXHUYECKOMY O0ecrne4YeHH 0
Peanuzanus yqeOHON AMCIUIUIMHBI TPEeOYeT HAIWYHS y4eOHOTro KabuHeTa — 1abopaTopuu (PU3HMKH.

O6opynoBanue yaeOHOro KabUHeTA!

[10CaJI0YHbIE MECTA [0 KOJIMYECTBY 00YYaOLINXCS;
pabouee MecTO IpernoIaBaTels;

KJIaCCHasl J10CKa;

HarJsiJHble TocoOus (IIaKaThl);

CIpaBOYHbIE 1O0COOUS;

KOMIUIEKT Y4€OHO-METOAMYECKOM TOKyMEHTaluN
O6opynoBanue kabuHeTa-mabopaTopuu:

puOOpbI 00IIEr0 HA3HAYEHUS U IEMOHCTPAIlMOHHBIE:

- BBINpSAAMUTENH celeHoBblil BC — 24

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN, BeIIpsiMUATENL BYTI,
- MeTpoHOM BOM,

- IpuOOP JUIsl IEMOHCTpAUH 1ehopMaliuy Tel,

- puOOp ISl IEMOHCTPAIMK JIMHEHHOTO pacIIipeHus,
- MarasuH COIPOTUBJICHUH,

- TUHAMOMETp JI€MOHCTPAIlMOHHBIH,

— MOJIEJIh IBUTATEIISI BHYTPEHHETO CTOPAHHS

- HabOp KOH/IEHCATOPOB,

0. - KOoH/IeHCaTOp C IUIOCKO — MapaJIeIbHBIMU TUIACTHHAMH,
1. - BecBl IKOJIBbHBIE, PA3HOBECHI K HUM,

12. - aMmnepMeTp JeMOHCTPAMOHHBIH,

13. - KoHAECHCATOP MTepEeMEHHON EMKOCTH,

14. - MukpomeTpsl,

15. - BOTBTMETpP TE€MOHCTPAITMOHHBIH,

16. - ranpBaHOMETp,

17. - anexTpocKoN, MaJIOYKH YOOHUTOBAS U CTCKJISTHHAS,
18. - ncuxpomerp,

19. - MaHOMETp IEMOHCTPAITMOHHBIH,

RRO©oO~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,

. - maiba onruyeckas,

. - KAMEpTOH,

. - IprOOP ISl IEMOHCTPAIMH AJIEKTPOMArHUTHBIX BOJTH,
. - MpuOOp 1715 MOJSPU3AIINY CBETA,

. - INH3BI HAJTUBHBIC,

. - HabOp 1O ONTHKE,

. - IITATHBBI C JIAIKAMHA U MypTamu,

. - %é1100,

. - IIAPUKU METAJLTMYECKHE,

. - IUITUHAPHI MEHBIC, CTaNIbHbIE, ATFOMUHHIEBBIE,
. - OpyCKH Me/HbIe, CTabHbIC, ATFOMHUHHUEBEIC,
. - BECBI C pa3HOBECAMH,

. - IITAaHTeHITUPKYJTH,

. - OropeTka,

. - KalIIsIPHI,

. - rurpometp JlamOpexTa,

. - Icuxpometp ABrycra,

. - KAJIOPUMETPHI,

. - TPUOOPBI JJIs ONIPEEIICHUS IMTHEWHOTO PACIITMPEHHSI METAJUIOB,
. - Konba CTeKJIsTHHAS,

. - BOJIbTMETPBHI,

. - aMITEPMETPHI,

. = PE3UCTOPBHI,

. - BEIKJTFOUATEIN OJHOTIOIIOCHEIE,

. - PEOXOpHl,

. - Tu(pakIMOHHbIE PEIIETKH, TUHEHKH,

. - KOH/ICHCATOPBI,

. - 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 W3IaHUM, VIHTEpHET-pecypcoB, MOTOJHUTEIHLHON
JTUTEpaTyphl

OCHOBHBIE HCTOYHUKHU:
1. C. Jleryra, A. Hakak; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, dene-
pallbHOE TOCyAapCTBEHHOE OrOKeTHOE 00pa3oBaTelIbHOE YUPEXKIIEHUE BBICHIET0 00pa3oBaHUs
«OpeHOyprckuii rocyJapcTBEHHBIN YyHUBepcUTeT». - OpenOypr: OI'Y, 2016. - 307 c.: ui. - bub-
muorpad. B kH. - ISBN 978-5-7410-1575-9; To xe [DnektponHwiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485362

JlonoHUTEeIbHbIE HICTOYHUKH:
2. T.W. IMuckapesa, A.A. Yakak; MunuctepctBo obpazoBanus u Hayku Poccuiickoit denepa-
uu, OpenOyprekuii ['ocynapctBennbiii Y HuBepeurer. - OpenOypr: OI'Y, 2016. - 131 c. : wi. -
bubmuorpad.: c. 105 - ISBN 978-5-7410-1500-1 ; To ke [Dnextponnsii pecypc]. - 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 YYCOHOUH JMCIUILIMHBI OCYIIECTBIISICTCS
IpernojaBaTesieM B MPOLECCe MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOpHBIX paboT, Tec-
TUPOBAHUS, TIPOBEJCHUS CAMOCTOSITEIILHBIX U KOHTPOJIBHBIX PabOT, a TakKe BHITIOJHEHUS 00Y-

YaroMMUMHACA NTHAUBUAYAJIBbHBIX CAMOCTOATEIIbHBIX JOMAIIHHUX pa60T.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMBbI U METOIbI
KOHTPOJISI M OLIeHKH
pe3yJIbTaToOB 00yue-

HHUS

B pesynbrare ocBoeHus! y4eOHON AUCHUTUIMHBI 00 yJaroIuics 1071
KEH YMeThb:

OTHCHIBATH M OOBACHATH (PU3NUYECKHE SBJICHUS U CBOMCTBA Tell:
JBI)KEHUE HEOECHBIX TeJl U UCKYCCTBEHHBIX CITyTHUKOB 3€MIIH;
CBOICTBa ra3oB, )KUJKOCTEN U TBEPIX TEI; AJIEKTPOMArHUTHYIO
MHYKIHIO, PacIIpOCTPAHEHHE AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOICTBA CBETA; M3JIyYCHUE U TOTJIOIIEHHE CBETa aTOMOM; (HOTOA -
dexr;

OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPUH;

Ae€JaThb BBIBOJAbI HA OCHOBC OKCIICPUMCHTAJIBHBIX JAaHHBIX,

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

PHUMEHT SIBJISIFOTCSI OCHOBOM ISl BBIABUYKEHUS TUIIOTE3 U TEOPHIA,
MO3BOJISIOT MMPOBEPUTH UCTUHHOCTh TEOPETUUYECCKUX BBIBOJIOB; (hU3H-
YecKasi TEOpHs JaeT BO3MOKHOCTh OOBSICHSATh U3BECTHBIC SIBJICHUS
IPUPOJIBI U HAyYHBIE (DAKTHI, MPECKA3bIBATH €I HEM3BECTHBIC SB-
JICHUS;

NMPUBOIUTH MPUMePbI IPAKTUYECKOTO UCITOIb30BaHUS (PU3NUECKUX

3HAHMI: 3aKOHOB MCXaHUKH, TCPMOJNMHAMUKHU U DJICKTPOJAHMHAMUKHU B

DHEPIrEeTHUKE; PA3JINYHBIX BUJIOB 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 OLIEeHNBAaTh 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 KU3HEAESITEIbHOCTH B ITPOLIECCE
UCIIOJIb30BaHUS TPAHCTIOPTHBIX CPEJCTB, OBITOBBIX AJIEKTPOIPUOO-
POB, CPEJICTB PAUO — U TEIIEKOMMYHHUKAIIMOHHOM CBSI3H;

OLICHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA U APYTUE€ OPraHU3MBI 3a-
TPSI3HEHUSI OKPYKAOLIEH CpeJibl;

paloOHaIbHOIO IPUPOIONOIB30BAaHUS U 3AILUTHI OKPYKAOLIEH
CpEJBL.

B pesynbrare usydenus yueOHoi qucuumuinibl «Pusnka» oOyuaro-
IIUHACS JOJDKEH:

3HATh/IIOHUMATh:

CMBICJI IOHATHIA: QU3NUecKoe SBIEHHE, TUIIOTEe3a, 3aKOH, TEOPHUS,
BEIIIECTBO, B3aUMO/ICIICTBHE, 3JIEKTPOMAarHUTHOE T10JIe, BOJIHA, (ho-
TOH, aTOM, aTOMHOE€ SIp0, HOHU3UPYIOIHE N3ITYy4eHUs, TUIAHETa
CMBICJ (PM3MYECKHUX BEJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIIa,

OHCHKa 3a BBICTYILIC-
HHUC Ha CCMHUHApPCKUC
3aHATHUA

OreHka 3a 3aIury Jia-
OopaTopHON pabOTHI
OIICHKA 3 3aIIHTY J1a00-
paTopHOIi PabOTHI
OLIEHKA 32 TECT

olleHKa 3a pedepar

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

OlleHKa 3a pedepar
OIIEHKa 3a COOOIIeHNE

OII€HKA 3a TCCT

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

CMBICT (PU3MYECKUX 3aKOHOB KJIACCUUECKON MEXaHUKH, BCEeMUPHO-
T'O TSATOTEHUS, COXPAHEHUS SHEPTHH, UMITYIIbCA U HIEKTPHUECKOTO
3apsaaa, TEPMOJAMHAMUKH, HJIEKTPOMAarHUTHOW MHITYKIUH, (HOTO (-
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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