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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCIATLIAHBI
OY/.10 PU3UKA

1.1. Ob6aacThr npuMeHeHHs padoueii MPorpaMMbl

[IporpamMma oOmieoOpa3oBarenbHON yueOHON AucHHMILIUHBI «Du3uKa» MNperHa3HaAYCHA
Uit u3ydeHus: ¢Gu3MKM B npodeccuoHanbHBIX o0pasoBatenbHbIX opraHuzaunuax CIIO,
peanu3yonmx o00pa3oBaTeNbHYI0 MPOTrpaMMy CpeIHEero oOmero oOpa3oBaHHS B Ipenenax
OCBOEHHS OCHOBHOU mpodeccuoHanbHoi oopazoBarenbHOM nporpammbl CITO (OITOIT CIIO) Ha
6a3e OCHOBHOTO 00I1Iero 00pa30BaHuUs IPU TOATOTOBKE CIICIIUAIIMCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii I'OC cpegnero obmiero odOpazoBaHus,
MPEIBABISIEMBIX K CTPYKTYpE, COACPKAHHUIO U PE3yJIbTaTaM OCBOCHHUS Y4€OHOW IUCIIUTUTHMHBI
«Dwusukay, ¢ yuetom [IpuMepHO OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl CPEIHErO OOIIEro
oOpa3oBaHmsl, 0T0OpEHHON pernieHneM (heaepanbHOro y4e0HO-METOIUIECKOr0 00hEeIMHEHUS TI0
obmemMy oOpazoBaHuio (mpotokos ot 28 wmroHs 2016 . Ne 2/16-3) u yrounenmii Haydno-
MeToanueckuM coBeToM LleHTpa mpodeccrnonanbHOro 00pa3oBaHUS U CHUCTEM KBalW(DUKAIUN
OI'AY «®UPO». nporokos Ne 3 o125 mas 2017 rogna.

[Tpu peanmuzanuu pabodeil mporpaMMbl 00IIE0Opa30BATEIBLHON yUCOHON THCITUTUIMHBI
OVY.10 «Duszuka» MOryT OBITh HCIOJIB30BAaHbI pPa3iMuHble 00pa30BaTEbHBIE TEXHOJOTUH, B
TOM 4YHUCJIE€ DJJIEMEHTHl JIUCTAHIIMOHHBIX OOpPa30BATENBHBIX TEXHOJOTUH, BJIEKTPOHHOIO
o0OyueHusl.

1.2. MecTto y4eOHOW AWUCHMUIUVIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CIENHUATUCTOB CpeIHero 3BeHa: ydycOHas aucnuiuinHa «Du3uka» HAXOMUTCS B COCTaBe
00111e00pa30BaTeIbHOr0 IMKJIA JAUCHUILUIAH 10 BBIOOPY, (OpMUpYyEeMBIX U3 00s3aTeIbHBIX
npeameTHeix  obmactedt I[IIICC3  mns  cnenumanbHOocTedt  CIIO  TexHHMYeckoro mpoQuiis
npodeccuoHanbHOro oopazoBanus ¢ yueroMm TpeboBanuit ®I'OC mus cneuuansHoctu 23.02.01
Opranu3anus nepeBo3oK U yIpaBiIeHUE Ha TPAHCTIOPTE (110 BUJIaM)

1.3. Heau u 32124 Y4eOHOH TUCHUILIMHBI — TPEOOBAHUS K Pe3yabTaTaM O0CBOEHMS
Y4eOHOM IMCUMILINHBI:

Coneprkanue nporpammbl «Du3HKa» HAMPABIEHO HA TOCTHIKEHUE CISYIOMUX LeJlei:

- OCBOEHHE 3HaHUH O (PyHJAaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U MPUHIIMIAX, JEeXKAIUX B
OCHOBE COBPEMEHHOM (PU3NYEeCcKON KapTHHBI MHpa; HanboJiee BaXKHBIX OTKPBITUSX B 00JaCTH
(bu3uKHN, OKa3aBIIMX ONpPEAETIOIIee BIUSHIE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTHH; METO/1axX
HAy4HOT'O MIO3HAHUS IPUPOJIBL;

- OBJIaJICHUE YMEHMSIMU IPOBOJUTH HAOMIONEHUs, IJIAHUPOBAaThb M  BBIIOJIHATH
HKCIEPUMEHTHI, BBIIBUTAaTh TUIIOTE3bl U CTPOUTH MOJENIH, IPUMEHATH MOJyYEHHBIE 3HAHUS I10
busuke g OOBACHEHHMS pPAa3HOOOPA3HbIX (HU3UYECKUX SBJICHUH M CBOHCTB BEUIECTB;
MPAKTHYECKH HCII0JIb30BaTh ¢buznueckue 3HaHMUS, OLICHUBATh JIOCTOBEPHOCTD
€CTeCTBEHHOHAY4YHOI MH(popMannu;

- pa3BUTHE IMO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
B Ipoliecce MNPHOOpeTeHHs 3HAHUM M YMEHUH MO0 (PU3MKE C HCIOIb30BAaHHUEM pPa3ITHYHBIX
MCTOYHHUKOB MHGOPMAIIH U COBPEMEHHBIX NH(OPMAIIMOHHBIX TEXHOJIOTUI;

- BOCINHUTaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHOB  MPUPOJIBL,
UCIIONIBb30BaHUS JOCTHMKEHMM (QU3MKM Ha Onaro pa3BUTHS YEJIOBEUYECKOM LMBUIIN3AILUY;
HEOOXOIMMOCTH COTPYIHHUYECTBA B MIPOLIECCE COBMECTHOI'O BBIIOJHEHUS 3a/1a4, YBAKUTEIHLHOTO
OTHOIICHHS K MHEHHIO ONIOHEHTa MpuU OOCYXACHUHM MpoOJIeM eCTECTBEHHO-HAYYHOTO
COJEpXaHMUs; TOTOBHOCTM K MOPAJbHO-3TUYECKOM OLIEHKE HCIOJIb30BaHUS  HAYyYHBIX
JOCTH)KEHUH, YyBCTBAa OTBETCTBEHHOCTH 32 3aIUTY OKPYXKAIOIIeH cpebl;

- MCIIOJIb30BaHNE NMPUOOPETEHHBIX 3HAHUNA M YMEHUH I pelleHHs] MPaKTHUeCKUX 3a1ad
MOBCE/ITHEBHOM JKM3HHM, oOOecreyeHus Oe30MacCHOCTH COOCTBEHHOW JKU3HHU, pPallMOHAIBHOTO



MIPUPOJIOTIONH30BAHUS U OXPAHBI OKPYXKAIOIIEH CPeIbl, © BO3MOKHOCTh IPUMEHEHUS 3HAaHUH TIpU
pellIeHnn 3a1a4, BOSHUKAIOIINUX B MOCIEAYIONIel npodeccuoHaabHON AesITENbHOCTH.

OcBoeHne conepkaHus ydyeOHOW AWCHMIUTUHBI «Du3nkay o00ecreunBaeT IOCTHKCHHE
CTYACHTaMH CIEIYIOIUX Pe3y/abTaToB:

o JIUYHOCHIHBIX

- YYBCTBO TOPJOCTH W YBaKEHUS K HUCTOPHUM U JOCTHIKEHHSIM OTEUECTBEHHOM
dusnueckoll HaykH; (PU3MYECKH TPAMOTHOE IMOBEICHHUE B MPO(ECCHOHAIBLHON JIEATEIBHOCTH U
OBITY pU OOpaIIEeHUH ¢ TPUOOPAMHU U YCTPONCTBAMU;

- TOTOBHOCTh K MPOAOKEHUIO O0pa30BaHUs M TOBBIIMICHUS KBadu(UKAUU B
n30paHHO#N MpodeccuoHaNbHON NEATENBHOCTH U OOBEKTHBHOE OCO3HAHUE PO (U3UYECKUX
KOMIICTCHITUM B 3TOM;

— YMEHHUE HCHOJb30BaTh JOCTIKEHHS COBPEMEHHOH (M3MYECKOM HayKu U
(bu3NYECKUX TEXHOJIOTUN [JIsl TMOBBIIEHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO pPa3BUTHUSL B
BbIOpaHHOU MpodeccroHaIbHOM 1eATeNbHOCTH;

— YMEHHUE CaMOCTOSITENIbHO J0OBIBaTh HOBBIE UIA ce0s (U3MYecKue 3HaHuf,
UCTIONB3YS JUISl ATOTO JOCTYITHBIE HICTOYHUKH WH(OPMALINY;

— YMEHHE BBICTpAaUBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIIEHUS B KOMaHJE IIO
pelIeHnI0 00IuX 3a/1a4;

- YMEHHUE YIpPaBIsATh CBOEH IMO3HABATENBHOW JESTEIBHOCTHIO, TPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIIEKTYaJIbHOTO Pa3BUTHS;

. MemanpeomemHulx:

— UCIIOJIb30BaHUE PA3IMYHBIX BUOB [M03HABATEILHOUN JEATEIBHOCTU IS PEIICHUS
¢u3nueckux 3amad, NPUMEHEHHWE OCHOBHBIX METONOB IO3HAHMA (HAOIIONEHMS, OMHCAHUS,
U3MEPEHUs,  OKCIIEPHMEHTAa) s  WM3YYEHHUS  pa3IMYHBIX  CTOPOH  OKpYXKaromein
NEHCTBUTENbHOCTH;

- UCTIOJIb30BaHNE OCHOBHBIX HMHTEIUICKTYaJBbHBIX OIEpalMid: MMOCTAHOBKM 3aJ1auH,
dbopMynupoBaHMs TUIOTE3, aHAlIM3a M CHUHTE3a, CpPaBHEHMs, 000OIIEHUs, CHCTeMaTH3alluHu,
BBISIBIICHUS IPUYMHHO-CIICICTBEHHBIX CBA3EH, MOMCKa aHAIOTOB, (POPMYIUPOBAHUS BHIBOJIOB JIJIS
U3yYCHHS PA3IMYHBIX CTOPOH (U3NYECKHX OOBEKTOB, SBICHWH W MPOILECCOB, C KOTOPBIMH
BO3HHMKAET HEOOXOMMOCTh CTAJKUBAThCS B MpodeccuoHanbHol chepe;

- yYMEHHUE TeHEepPUpPOBATh MJIEM M OINpENeNiTh CpeACTBa, HEOOXOAMMBIE IS MX
peanu3anuuy;

- YMEHHUE HWCIIOJIb30BaTh PA3JIMYHbIE HMCTOYHUKH JUISA TIONyYeHHS (PHU3HUECKON
UH(OPMAIUH, OLIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHATM3UPOBATh U MPEICTABIATh MH(POPMALIKIO B PA3JIMYHBIX BUAX;

- yMEHUE MyOINYHO TPEICTABIATH PE3YIbTaThl COOCTBEHHOTO MCCIIEIOBAaHUS, BECTH
JMICKYCCHH, JIOCTYITHO W TapMOHWUYHO CoOdYeTas colepkaHue u (OpPMBI IPEICTaBIIEMON
UH(pOpMaIUY;

. npeomemuuix:

-c(hopMUPOBAHHOCTH MPEJICTABICHUH O POJIM U MecTe (PU3UKH B COBPEMEHHOH Hay4HOIl
KapTUHE MHUpa; MOHUMaHuE (U3MYECKOW CYIIHOCTH HaOmogaeMbix BO BceneHHOU sIBIEHUH,
pomu puszuku B GopMHpOBaHMM KPYyrozopa U (PyHKIMOHAIBHON T'PaMOTHOCTH YelIOBeKa s
peIIeHHs TPAKTUIESCKHX 3a/1a9;

- BJIaJICHUE OCHOBOMOJATAIINMU (DU3HUECKIUMH TMOHSATUSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMU M TEOPHSIMU; YBEPEHHOE UCIIOIb30BaHNE (PU3UUECKON TEPMUHOIOTHN U CUMBOJIUKH;

- BIaJICHNEC OCHOBHBIMH METOJaMH HAyYHOTO [TO3HAHUS, HCIOIb3YeMbIMHA B
¢du3uKe: HaOMOIEHNEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHUsI 00pabarbiBaTh peE3ylbTaTbl H3MEPEHUH, OOHApY>KHMBaTh 3aBUCHUMOCTD
MEXTy GU3NICCKIMH BETMYMHAMH, OOBSCHSTH TOJTYYEHHBIC PE3YIbTaThl U JIENIaTh BEIBOJIBI,

- c(OpMHPOBAHHOCTh YMEHUS pelaTh (GU3nYecKue 3a1auH;

- c(OPMHPOBAHHOCTh YMEHHS TPUMEHSATH IOJNydeHHBIE 3HAHUS U OOBSICHEHUS
yCIOBUH TNpoTeKaHWs (U3NYECKUX SIBIEHHH B IpHpoje, mnpodeccuoHadbHOM chepe U s
TIPUHSITHS TPAKTHYCCKUX PEIICHUH B IIOBCSAHEBHOW KU3HU;

- c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3HMIIMK IO OTHOMICHHIO K (U3HUECKON
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UH(OPMAIUH, TOTYyIaeMOU U3 Pa3HbIX UCTOUHUKOB.
1.4. PexoMeHayeMoe KOJHYECTBO YaCcOB HA OCBOeHHeE padoueil mporpaMMbl y4eOHOi
AUCIHHUIIMHBI:

MakcumaiibHOM yaeOHO# Harpy3ku oOydaromierocs - 270 gaca, B TOM 4HCIIe:
- 00s13aTeNIBLHOM ayTUTOPHON yueOHOU Harpy3ku oOy4qaromierocs - 180 vacos;

2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCITATLIAHBI

2.1. O6bem y4eOHOI TUCHUITUHBI U BBl y4eOHOH padoThl

Buy yae6HO# paboThl O0beM yacoB
MaxkcumajibHasi ydeOHasi HArpy3Ka (Bcero) 270
Oo0s3aTenbHAs ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 180
B TOM 4YHCJIE:
TEOPETUICCKOE OOYICHHE 96
nmabopaTopHbie pabOThI 28
MPAKTHUECKHUE 3aHSITHSI 56

CamocTosiTesqibHas1 pabdoTa o0yuyaroumerocs (Bcero), B ToM 4ucJjie:

- paboTa HaJ MarepralioM Y4eOHUKOB, KOHCTIEKTOM JICKIIMIA;

- BBIIIOJTHEHUE MHANBUIYaTbHBIX 3aaHUI, TBOPUYECKHE PAOOTHI pa3HBIX BUIOB,
nouck HHpopManuu B ceTu MHTepHeT, MoAroToBKa Marepuana Jiis
MCCIIEI0BATEIHCKOM (ITPOCKTHOM) IEATEILHOCTH (TeMaThKa CaMOCTOSATEIbHOM
paboThI);

- MOJITOTOBKA K JTAOOPATOPHBIM U MPAKTHYECKUM 3aHITHIIM, 0(OPMIICHHE OTYCTOB
[0 BBITIOJTHEHHBIM paboTam

90
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2.2. TemaTu4ecKuii IVIaH U coiep:KaHue Y4eOHOI THCIMIIMHBI U CO/lep:KaHue

HaunmenoBanue pas3nenoB u Tem Conepxanue yueOHOTO MaTepuana, JJabopaTopHbIe U MPAKTUYECKHE PadOTHI, O6nem VYposens
CaMOCTOSITeJIbHAsI paboTa 00yJaroIUXCst 1acoB OCBOCHMA
1 2 3 4
Oduznka — ¢dyHIaMeHTanbHas Hayka O mpupone. EcTecTBeHHO- HaydHBIH METO[| 2 1
BBeneHue [IO3HAHMS, €T0 BO3MOKHOCTH M T'PAHULIBI IMPUMEHUMOCTH. DKCIEPUMEHT U TEOpUsl B
mpouecce Mo3HaHUs NpupoAbl. MoaenupoBaHue (U3NYECKUX SIBICHUN U IPOIECCOB.
PoJib 3KCIEpUMEHTa U TEOPHUH B MPOLIECCE MMO3HAHUS PUpPoAbl. Pu3nueckas BeJIMYUHA.
[TorpemHocTrt M3MepeHuit (u3muecknx BenmuunH. DU3NYECKUE 3aKOHBIL. | paHUIIBI
NPUMEHUMOCTH (u3nyeckux 3akoHOB. [loHsTHe O ¢uU3HuUeckoil KapTUHE MHpa.
3nauenue pusuku npu ocBoeHnu cnermaabHocreit CII0.
Pazgea 1. 53
MexaHuka
Conep:xanue y4e0HOr0 MaTepuaa 14
Tema 1.1. Jleknuu, TeopeTHYECKHE 3aHATHUS 8
Kunemarnka Mexanuueckoe  aBwkenue. Ilepememenue. Ilyte. Ckxopocts. PaBHOMepHOE 2 1
MIPSAMOJIMHEVHOE IBUKEHUE.
'Yckopenue. PaBHoniepeMeHnHoe npsiMosinHeitHoe aBuxeHrne. CBoOOIHOE najieHue. 2
JIBuKeHHe Tena, OpOIIEHHOTO MOJ1 YIJIOM K TOPH30HTY. 2
PaBHOMEpPHOE IBUYKEHHE 110 OKPYKHOCTH. 2
JlabopaTopHbie paboThl 2
VccienoBanue ABMXKEHHUS TEJA O] IEHCTBUEM IOCTOSIHHOW CHJIBI. 2 2
[IpakTHyeckue 3aHATHSA 4
[TpakTuky™m 1o perieHuro 3aiad. ['padpudeckoe nmpeacTaBaeHne ABUKEHHUS. 2 2
[TpakTHKyM IO PEIIEHHUIO 3a/1a4 Ha HAXO0X/I€HUE CKOPOCTH, YCKOPEHUS U PACCTOSHUS. 2
CamocTosiTesqibHasi paboTa 00y4yarommxcst 6 3
[ToaroroBka K 1a00paTOpHBIM M MPAKTUYECKUM 3aHATUAM. PaboTa Haj MarepraioM
y4eOHUKOB, KOHCIIEKTOM JIEKLIUH. BpIonHeHne NHANBUYabHBIX 3aJaHU,
TBOpUYECKHE pabOTHI pa3HbIX BUI0OB, TOMCK HH(OpMALIMU B ceTH MIHTEpHET.
Conep:xanue y4eOHOro MaTepuaJia 8
Tema 1.2. JlekuMu, TeOpeTHYECCKHE 3aHATHUS 2
3akoHbl MexaHukn HproToHa [lepBbrit 3akoH Herorona. Cuna. Macca. Mmnynsc. Bropoii 3akon Herotona. OcHOBHOM
3aKOH KJIaCCHUYECKOM TUHAMMKHU. 2 1




Tpetuii 3akoH HploroHa. 3akoH BceMupHOro TsaroreHusd. I'paBurannonHoe nosne. Cuna
TsokecTd. Bec. CriocoObl M3MepeHHst MacChl TeJ.

Cuiibl B MeXaHUKeE.( CHJIbI YIPYTOCTH, CUJIbI TPEHUS) 2
JlabopaTopHble paGoThl 2
OmnpeneneHne yCKOPEHUs: CBOOOIHOTO MaJACHUS C TOMOIIBIO 2
MaTeMaTH4eCKOro MasgTHHUKA Ha mupore I.Coun.
IIpakTHyeckune 3aHATHS 4
[IpakTHKyM 1O peIlIeHHo 3a/1ad Ha TeMy «3akoHbl HbroToHa» 2
[TpakTHKyM IO pelIeHuo 3a/1au: «/[BrKeHue Tel moja JeiCTBUeM HECKOJIIBKUX CHUIDY. 2
CamocrosiTesibHasi padoTa 00y4ar0IMXCs 6
[TonroroBka k 1a00OpaTOpHBIM U IPAKTUYECKUM 3aHATUSIM. PaboTa Hax Marepuanom
yueOHUKOB, KOHCIIEKTOM JIEKLIUH. BhIonHeHne nHANBUIYalbHBIX 33aJaHu,
TBOpUYECKHE pabOTHI pa3HBIX BUJIOB, MOUCK HH(popManuu B cetd MHTepHeT. O630p 1
ananu3 caiira Www.fizika.rork.ru mo Bompocam «OTKpbITHS B MeXaHHKe», «CHITbI B
npupozae». [lonroroBka mpe3enranuii, cooomenuid, 7oknaaos 1o temam: «M. Herotony,
«[TapamroTHast uCTOpUS».

Tema 1.3. Cojep:kanne yueOHOro MaTepHuaJa 8

3aKOHBI COXpaHEHHs B MeXaHUKe |JIeKnuu, TeopeTnyecKue 3aHATHS 4

3akOH CcOXpaHEHHMs uWMIylbca. PeaktuBHOe nBHMKeHue. Pabora cumimbel. Pabotal
NOTEHUUATIbHBIX CUI. MOIIIHOCTD. 2
Oneprusa. Kunerudeckas oHeprus. lloreHnmanbHas »Heprus. 3aKOH COXpaHEHUS 2
MEXaHU4YECKOU 3Heprur. [IpuMeHeHne 3aKkOHOB COXpaHEHHS.
JlabopaTopHble paGoThl 4
CpaBHeHUe pabOThI CUJIBI C U3MEHEHHEM KMHETUYECKOM SHepruu Tena. 2
M3yueHne 0coOeHHOCTEHN CUIIbI TPEHUsI (CKOJIbXKEHHUS). 2
[IpakTHyeckue 3aHATHSA 2
Perenue 3a/1a4 Ha 3aKOHBI COXPAHEHUS] MEXAHUYECKOW SHEPTUU U UMITYIIbCA. 2
CamocTosiTesqibHasi pa6oTa 00y4yarommxcst 5
[ToaroroBka k 1a0OPaTOPHBIM U MIPAKTUUYECKUM 3aHIATHsIM. PaboTa Hax MaTepuaiom
yueOHUKOB, KOHCIIEKTOM JIEKLIMH. BhINnonHeHne nHANBUIYalbHbIX 3aJaHu,
TBOpUECKHE pabOTHI pa3HbIX BUIOB, MOMCK MH(opManuu B cetu MHTepHeT. [lonroroska
PYNIIOBOTO NMPOEKTa «3aKOHBI COXPAaHEHUS B MEXaHUYECKHUX nporeccaxy». [loaroroska
coobuienuit mo Temam: «IIpuMeHeHre peakTUBHOTO ABMKEHUS (MEKKOHTHHEHTAIbHAsS
OayTMCTUYECKast paKeTa)y.

Paznen 2. 47
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OCHOBBI MOJICKYIISIPHOIM (PU3HKH U

TEPMOANHAMUKHU
Conep:xanne y4e0HOTr0 MaTepuaia 12
Tema 2.1. JlekuMu, TeOpeTHYEeCKHE 3aHATHUS 8
OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOM|OCHOBHBIC TTOJIOKEHUS MOJICKYISIPHO-KUHETHYECKOW Teopuu. Pasmepbl M Macca 2
teopun. MieanbHbli ras. MOJIEKYT 1 aToMOB. bpoyHoBckoe nBrkenue. Juddy3us.
Cuiiel ¥ SHEPTUS MEKMOJIEKYISIPHOTO B3amMmojelcTBus. CTpoeHHe Tra3000pa3HbIX, 2
PKUJIKUX W TBEPIbIX Teld. CKOpOCTH ABMKEHUSI MOJIEKYJ U MX U3MepeHue. WmeanbHblil
ra3. /[aBieHue rasa.
OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHYECKOM TeopuH ra3oB. Temmeparypa u ee 2
W3MepeHue. AOCOJIOTHBIM  HYIb  TeMmmeparypbl. TepMomMHaMHuYecKas — IIIKaja
TEMIIEpaTyphI.
YpaBHEHHUE COCTOSIHUA HJCaJbHOro rasa. MomsipHas rasoBas NOCTOsiHHasA. ['a3oBbie 2
3aKOHBI
IIpakTHyeckne 3aHATHS 4
Pemenue 3aad no teme: OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU. 2
Pemenue 3a1a4d Ha ra30BbIC 3aKOHBI 2
CamocrosiTeqibHAast padoTa 00y4ar0IINXCs 6
[ToaroToBka K MpaKkTUYECKUM 3aHATHAM. PaboTa Haj MarepuanoM yaeOHUKOB,
KOHCIIEKTOM JIEKLIMI. BpIlonHeHne NHANBHUIyadIbHBIX 3aJJaHHI, TBOPYECKUE PaOOTHI
pa3HbIX BUJIOB, MOMCK MHpopMmanuu B cetu MuTepHeT. [logroroska npeseHranuid,
cooO1eHuit o Teme: «B3auMoCBsI3b SBICHUI B MPUPOIEC U MX U3MEHEHUE MO/
BIIUSIHUEM aHTPOTIOTEHHOM JESITeIbHOCTHY, «POJIb MOJIEKYISPHBIX SBJICHUN B PUPOJIE
1 TEXHHUKEY, «AToM», BelpammBanue kpucramiony, «Moroume cpeicTBay.
Cojep:kanmne y4eOHOro MaTepuaJia 8
Tema 2.2. Jlekuum, TeopeTHYECKHE 3AHATHSA 6
OCHOBBI TEPMOAMHAMHKH OCHOBHBIE TIOHATHS U OINpEAENeHUs. BHYTpeHHsIs1 SHeprusi cucrembl. BHyTpeHHss 2
DHEPTHUsl UJIeAIbHOTO Ta3a. PaboTa u Terora kak (OpMbI IEpeiaun SHEPTHH.
TernmoeMKoCTh. YHenbHas TEIIOEMKOCTh. YpaBHEHHME TeruioBoro Oarnanca. IlepBoe 2
Hayaao TepMOJUHAMHUKU. AabaTHbIN mporiecc.
[Ipunuun npeiictBust temwnoBoil mamuubl. KITJl ternmoBoro nsurarens. Bropoe Hauano 2
TEPMOJIMHAMUKH. XOJIOMWIbHBIE MAaIIMHBL. TertoBkie npurarenu. OXpaHa mpupoJIbl.
[IpakTHyecKue 3aHATHSA 2
Pemenue 3aa4 no teMe: OCHOBBI TEPMOANMHAMUKH. 2

CamocTosiTesibHasi pa6oTa 00y4yarommxcst
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[ToaroToBka K MpakTUYECKUM 3aHATUSAM. PaboTa Hag MarepranoM y4eOHUKOB,

KOHCIIEKTOM JIEKLUH. BpinonHeHne MHANBUTya IbHBIX 3aJJaHH, TBOPUECKUE paOOTHI S
pa3HbIX BUIOB, OWCK nHPOpManuu B cetu MatepHeT. [Touck u ananus nadpopmMauu B
MHTEpHETE 10 TeMe «BKitag poccuiicKux U 3apy0eKHBIX YUEHBIX B U300peTeHne
TEIIJIOBOTO JIBUTATEIISI.
Copep:kanne y4eOHOro MaTepHaJia 10
Tema 2.3. Jlekunu, TeopeTHYeCKHE 3aHATHUS 6
H3MmeHeHue arperatibix COCTOAHUN (McnapeHne W KoHAeHcarus. HacellieHHBIM Mmap W ero cBoilicTBa. AOCONIOTHAs U 2
BEIIECTB OTHOCHUTENIbHAs BJIXKHOCTh Bo3ayxa. Touka pocwl. Kumenue. 3aBuUCHMOCTD
TeMIIepaTypbl KHUIEHUsi OT aAaBieHus. l[leperperviii map W ero HCMOIb30BaHUE B
TEXHUKE.
XapakTepucTUKa >KUJIKOTO COCTOSIHHS BelecTBa. [I0BEpXHOCTHBIM CHOW >KHJIKOCTH. 2
DHEprusi MOBEPXHOCTHOTO CJ0sA. SIBICHHS HA TPAHUIIE >KUJIKOCTH C TBEPABIM TEJIOM.
KanusipHbie sSIBJICHHUSI.
XapakTepucTUKa TBEPIOTO COCTOSIHHS BEIIECTBAa. YNPYrHe CBOMCTBA TBEPABIX TEll. 2
3akon ['yka. MexaHnnueckue CBOMCTBA TBEPIbIX Tesl. TEMIoBO€ paclIMpeHUe TBEPIbIX
Ten u xuakocteil. [InaBnenue u KpucTamM3anus.
JlaGopaTopHbie padoThl 4
M3MepeHue BIaXHOCTU BO3yXa. 2
l3ydeHue TemnoBoro paciupeHus BeuieCTB. 2
CamocTosiTesqibHasi pa6oTa 00y4yarommxcst 6
[ToaroroBka k 1a0OPATOPHBIM 3aHIATUSIM, OOPMIIEHHE OTYETOB MO BBHITIOJTHEHHBIM
paboram. Pabota Hag marepuanoM yueOHUKOB, KOHCIIEKTOM JIEKIMil. BeimonHnenue
WHIVBUAYaAJIbHBIX 33aJlaHUH, TBOpYECKHE PA0OTHI pa3HBIX BUJIOB, TOUCK HHGOPMAIINH B
ceTH VIHTepHEeT, MoAroTOBKa MaTepuasa Jlsl UCCIe10BaTeabCKON (IIPOEKTHOM)
IeATETbHOCTH.
2 cemecTp
Pa3zgea 3. 67
DNEeKTPOIMHAMHKA
Copep:kanne y4eOHOro MaTepuaJia 8
Tema 3.1. Jlekunu, TeopeTHYeCKHE 3aHATHUS 6
DJEKTPUUECKOE 10JIE OIIEKTPUYECKUE 3apsabl. 3aKOH COXpaHEHUus 3apsaa. 3akoH KyioHa. DiekTpuueckoe 2

I10JIC. HaprI)KCHHOCTB QJICKTPUYICCKOT'O IOJIA. HpI/IHI_[I/IH CYIICPIIO3NIIUN noneit. Pabora

CHJI DJICKTPOCTATUUCCKOIO ITOJIA.
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[loTennuan. Pa3HOCTh MOTEHIMANOB. ODKBUIOTEHIMAIbHBIE MOBEpXHOCTU. CBA3b
MEXIy HaNpsDKEHHOCTbIO M Pa3HOCTHIO IMOTEHIMATIOB  AJIEKTPUUYECKOrO  MOJIS.
JIMDIEKTPUKH B DJICKTPUUYECKOM TOJIE.

[lonsipuzanust quanektpukoB. [IpoBoguuku B anekTpuueckom moiie. KonaeHcaTopsl.
CoenuHeHrne KOHJIEHCATOPOB B Oartapero. DHeprus 3apsHDKEHHOTO  KOHAEHCATopa.
DHEeprus NEKTPUYECKOTO MOJsl.

HpaKanecmle 3aHATHUSA

[TpakTUKyM IO pEeHICHHIO 33aa4 «DJIEKTPOCTaTHKay. Perienne 3a1a4 Ha COCTMHEHNE
KOHJ/ICHCATOPOB.

CaMocrosiTeibHasi padoTa 00y4al0IHUXCs

[TonroroBka K MPaKTHYECKUM 3aHATHSM, O(OPMIICHHE OTYETOB IO BBHIMOJHEHHBIM
pabotam. PaGota Han mMatepuanoMm yueOHHKOB, KOHCIEKTOM Jiekuuid. [Torck u aHanus
WuTepHeT caiiToB 1o Teme: «BuIOpl B3aMMOACHCTBHS B COBPEMEHHOH (u3uke.
['MroTe3bl U HayYHbIE TEOPUMY.

Odopmiienne koHcrekTa « Buibl KOHJIEHCATOPOB U UX TEXHUYECKOE TPUMEHEHUEY.

Tema 3.2.
[TocTOSAHHBIN IEKTPUYECKUN TOK

Copep:kanne yueOHOro MaTepHuaJia

JIEKI[I/II/I, TCOPECTHYCCKUEC 3AHATHSA

YcnoBusi, HEOOXOAMMBIC NI BO3HUKHOBEHMS W TOAJIECPXKAHUS DJIECKTPUUYSCKOTO TOKA.
Cuna ToKa M MIOTHOCTh ToKa. 3akoH Oma [uist yuacTtka nenu 6e3 JJ[C. 3aBucumoctb
DIIEKTPUUECKOTO COIMPOTUBICHUSI OT Marepuana, JJIMHBl W IUIOMIAJAU TONEPEYHOrO
CEUYEHHUS MPOBOJHUKA. 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBJICHUSI MPOBOJHUKOB OT|
TEMIIEpaTyphl.

DIEKTPOJIBIDKYIIAs CHJIa UCTOYHUKA TOKa. 3akoH Oma jyutst moiHou nenu. CoequHeHune
npoBoHUKOB. COeTMHEHNE NCTOYHUKOB DIIEKTPHUYECKOM SHEpPruu B 6arapero.

3akoH JIxxoymnsa-Jlenna. PaboTa v MOIIHOCTB 2IEKTPUUYECKOTO TOKa. TeraoBoe neicTBre
TOKA.

JlabopaTopHbie padoThI

W3yuyenue 3akoHa Oma 11 ydacTka Ienu, NOCIe0BaTeIbHOIO U NapaljIeIbHOTO
COCTMHEHUS TTPOBOTHUKOB.

M3yuenue 3akoHa Oma /171 MOJTHOW LIETIH.

Onpenenenne 3/IC 1 BHyTpEHHET0 CONPOTUBIICHUSI UCTOYHUKA HAIPSHKEHUS.

N

IIpakTHYecKHe 3aHATHA

CocTaBicHHUE QJICKTPUUICCKUX CXCM. XapaKTepI/ICTI/IKI/I N3MCPUTCIIBHOTO an6opa 10 €ro
IIKaJIC.
I/IBYLICHI/IC 3aBUCHUMOCTHU CHUJIbI TOKA OT COIIPOTUBJICHUS.

[IpakTrkyM 1o pemeHuro 3aaa4 «I10CTOSHHBIN 3EKTPUIECKHI TOKY.
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CamocTosiTeqibHasi paboTa 00y4YaromMXxcst

[ToxroroBka K 1a0OPaTOPHBIM U MPAKTUIECKUM 3aHATHIM, 0(OPMIIEHHE OTYETOB T10
BBINOJIHEHHBIM paboTaM. PaboTa Hast MaTtepuanoM yueOHUKOB, KOHCIIEKTOM JICKITHA.
[ToxroroBka cooOIIEHHS, TOKIIA/Ia 110 TeMe: «/lefiCTBHS AEeKTPUIECKOTO TOKa, UX
MCITIOJIb30BaHKe B TexHUKe» [lonroroBka npezeHTanuu «TepMOdIEKTPUIECTBO U €ro
TEXHHYECKOE IPUMEHEHHE.

Tema 3.3. Conepxxanue y4eOHOro MmarepuaJia 6
DJIEKTPUYECKUH TOK B Pa3nU4HbIX [JIeKMH, TeOpeTHYecKne 3aHATHS 4
cpenax DIEKTPUYECKUI TOK B METaIax. DJIEKTPOHHBIN ra3. PaboTa Beixosa. 2
OIEKTPUUECKU TOK B JIEKTposMTax. ODnekTposn3. 3akoHbl Papanes. [Ipumenenue
SJIEKTPOJIN3a B TEXHUKE.
DIEKTPUYECKUI TOK B ra3ax M Bakyyme. MoHuszanus raza. Buael ra3oBbIX pa3psioB.
[lonsitue o miasme. CBOMCTBA M MPUMEHEHHUE AJIEKTPOHHBIX MTYYKOB.
ONEeKTpUUecknuii TOK B monymnpoBoaHMKax.  CoOCTBeHHass  IPOBOJUMOCTD 2
MoJIynpoBOAHHUKOB. [101ynpoBOTHUKOBEIE TPHUOOPHI.
I[IpakTHyeckne 3aHATHS 2
'YCTpOHMCTBO 1M0/1a U TPAH3UCTOPA. 2
CamocTosiTesqibHasi paboTa 00y4yarommxcst 3
[ToaroroBka K MPaKkTHYECKUM 3aHATUSAM, O(DOPMIIEHHE OTYETOB IO BBHIMIOJIHEHHBIM
pabotam. PaGota Han mMatepuanoMm yueOHHKOB, KOHCIEKTOM Jiekuuid. [Torck u aHanus
HNHTepHeT calToB 1o TeMe: «Jlasep u ero npuMeHeHue. »
Copep:xkanne yueOHOro MaTepHuaJia 8
Tema 3.4. Jleknum, TeopeTnyecKue 3aHITUSA 4
MarnuTtHoe 1oJie. BekTop MHAYKIIMA MarHUTHOTO MoJis. J[eiicTBHE MarHUTHOTO TMOJISI HAa IPSIMOJIMHEHHBIN 2
MPOBOAHUK C TOKOM. 3aKOH AMIiepa. B3anmozaeiicTBue TOKOB.
MaruuTHbIN TOTOK. PaboTa 1o nepeMeniennio MpoBOIHUKA C TOKOM B MAarHUTHOM TIOJIE.
JleficTBe MarHUTHOTO TIOJIA Ha JBIOKymIwiics 3apsa. Cuna Jlopenma. Omnpenenenue 2
YAEIBHOTO 3apsiia. YCKOPUTENIH 3aPsKEHHBIX YaCTHUII
IIpakTHYecKHne 3aHATHA 4
Pemenue 3a1a4d o teme. 2
M3ydyeHune neicCTBUS MAarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM. 2
Copep:kanne y4eOHOro MaTepuaJia 6
Tema 3.5. Jlekuuu, TeopeTnyecKue 3aHATUSA 2
ONEeKTpOMarHuTHas UHAYKIHUA  |[DIEKTPOMAarHWTHAs WHAYKIHS. BuxpeBoe anekrpuueckoe moje. CaMOMHIYKIIHS. 2

SHCpF Y1 MarHuTHOTI'O I10JIA.
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JlabopaTopHbie padoThI

M3ydeHne sBIECHUS JICKTPOMArHUTHOM MHTYKIIUU.

IIpakTnyeckune 3aHsATHS

[IpakTHKyM IO pEeLIEHUIO 3a1a4.

NIN[ININ

CaMocrosiTeibHasi padoTa 00y4al0IHUXCs

[ToaroroBka K 1a00paTOPHBIM M MPAKTUYECKUM 3aHATHUSAM, OPOPMIICHHE OTYETOB I10 6
BBINOJIHEHHBIM paboTaM. PaboTa Hasl MaTtepuanoM yueOHUKOB, KOHCIIEKTOM JICKIUH.
[TonroroBka nmpesenTanuu 1o teme: «Hukona Tecna. 3araaku OTKpeITUN U
n300perenuil», «ComHeuHast akTUBHOCTb. MarHuTHele OypH U UX BIMSHUE HA 3/J0POBbE
4esi0BeKay, «Posib MAarHUTHBIX 10JIEH B SIBICHUSIX, porcxoasmux Ha CosHue».
Pazneun 4. 39
KonebaHus 1 BOJIHBI
Copep:kanne yueOHOro MaTepHuaJia 4
Tema 4.1. Jlekuum, TeopeTHyecKue 3aHATHSA 2
Mexannyeckue kojaeOaHus KonebarenbHoe nBuxkeHue. ['apmoHndeckue kosebanuss. CBOOOIHBIE MEXaHHMUECKUE 2
koneOanust. JIuHeiiHble MexaHudeckne KojeOarenbHble CcUcTeMbl. [IpeBpamieHue
PHEpruu IMpu KojeOaTelbHOM JBHKeHUH. CBOOOJIHBIE 3aTyXarolMe MEXaHHUYeCKHE
koseOaHusl. BeIHYKIeHHbIEe MeXaHNUECKHE KoleOaHusl.
JlabopaTopHbie paboThl 2
3yueHne 3aBUCUMOCTH MEepUOAa KOJIeOAaHUH HUTSIHOIO (MM HPYXHUHHOIO) MasTHHUKA) 2
OT JUTMHBI HUTH (WJIM Macchl rpys3a).
CamocTosiTesqibHasi pa6oTa 00y4yarommxcst
[ToaroroBka K 11a0OpaTOPHBIM 3aHATHAM, O(GOPMIIEHHE OTYETOB IO BBINOJIHEHHBIM
paboram. Pabora Ham wMarepuaJioM YY€OHHUKOB, KOHCIEKTOM JICKIIMWA. AHaIu3 6
uH(opmanuu caiira Www.websib.ru «Celicmudeckue BOHBL 3emiieTpsicenus». Paboral
C TEKCTOM Y4eOHOIl JuTepaTyphl, JOMOJHUTEIBHOM JUTEpaTypbl M OhopMIIeHHE
pe3yabTaTOB B BHUJAE COOOIIEHMS, NOKJIaJaa, Mpe3eHTauuu nmo teMe «MexaHWyecKun
PE30HAHC U €0 YUET B TEXHHUKEY.
Copep:xkanne yueOHOro MaTepHaJia 4
Tema 4.2. Jlekuun, TeopeTuyecKue 3aHATHSA 4
Ynpyrue BoJIHbI [Tonepeunble U MPOAOJIBbHBIE BOJHBL. XapAKTEPUCTUKU BOJIHBL. YPaBHEHME IJIOCKOM 2
Oeryieit BoaHbl. MIHTEpdepeHiys BoiH.
[TousiTue o nu¢pakuuy BoJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK U €ro IPUMEHEHHE. 2
Copep:kanne y4eOHOro MaTepuaJia 12
Tema 4.3. Jlekunu, TeopeTHYeCKHE 3aHATHUS 6
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DJeKTpOMarHuTHBIE KOJIeOaHUs

CBoOoHBIE ANEKTPOMAarHUTHBIE KojeOaHus. [IpeBpaiienue sHepruu B KojaedaTeaIbHOM

KOHType. 3aTyxalolllhe »IIEKTPOMarHuTHbIEe KoseOaHus. [eHepaTop He3aTyXarolmx 2
PIIEKTPOMArHUTHBIX KoJieOaHuil. BEIHYKIEHHbIE JIEKTPHUECKUE KOJICOaHusI.
[Tepemennslii Tok. ['eHeparop nmepemeHHoro Toka. TpaHnchopmaTopsl. 2
EMKOCTHOE M HHAYKTHBHOE CONPOTHUBIIEHUS IEPEMEHHOIO TOKa. 3akoH Oma Juis
PIIEKTPUYECKON LENH MEPEMEHHOTO TOKA.
Pabora u MouiHOCTH nepeMeHHOro Toka. ['eHeparopsl Toka. TOkM BBICOKOI YacCTOTHI. 2
[lonyyenue, nepenaya u pacnpeeeHue 3JIEKTPOIHEPTUN.
IIpakTHYeckne 3aHATHS 4
N3ydenue paboTel TpaHchOpMaTopa, BEIYUCICHHUE KIIJI. 2
Pemenue 3anaq no reme «llepeMeHHBIN NMEKTPUIECKUN TOKY. 2
JlaGopaTopHbie padoThI 2
Habmronenue aeiicTBUsI MArHUTHOTO MOJISI HA TOK. 2
Cojep:kanne yueOHOro0 MaTepHaJia 8
Tema 4.4. Jleknuu, TeopeTHYECKHE 3aHATHUS 4
DJEeKTPOMAarHuTHbIE BOJIHBI JJIEKTPOMarHUTHOE TOJ€ KaK OCOOBI BHJ MaTepud. DICKTPOMArHUTHBIC BOJIHBI. 2
Bubparop ['epra.
OTkphITBIN KoneOaTenbHblil koHTYp. W300perenue panno A.C. IlonossiM. [lonsiTHE O 2
aauocBssu. [IpuMeHeHne 2IeKTPOMAarHUTHBIX BOJIH.
IIpakTHyeckne 3aHATHS 4
OcuusiorpaMmma nepeMeHHOro TOKa. 2
Pemenue 3aj1a4 o reMe « IeKTpOMarHuTHbIE KOJICOAHUSI U BOJTHBI». 2
CamocTosiTesqibHasi pa6oTa 00y4yarommxcst
[ToAroToBKa K MPaKTUYECKUM 3aHATHAM, OPOPMIIEHHE OTYETOB IO BHITOJIHEHHBIM
pabotam. [loaroroBka rpynnoBoro npoekra no reme «KoandecTBo mponu3BOAUMOMN 6
HHEPIUU — BaXKHEHIINH MOKa3aTelb SKOHOMUYECKOH Mol rocyaapcTsa». Pabora ¢
TOTIOTHUTEIBHON JIUTEPaTypoil U 0pOopMIIEHHE PE3YJIbTaTOB B BUE JOKJIAIO0B 110 TEME
«Pa3BuTHe cpeacTs cBa3u B POy.
Pazngean 5. 6
Opomtonus Beenennoi
Copep:kanne y4eOHOro MaTepuaJia 4
Tema 5.1 Jlekunu, TeoOpeTHYEeCKHE 3aHATHUSA 2
Crpoenue u passurue Beenennoid. [Hamia 3Be3nnas cucrema — lanakruka. JIpyrue lanaktuku. beckoneunocts Beesen- 2
DBOITIOLMA 3BE3]T Hoil. [onsitue kocmonorun. Tepmosaepusiit cuates. DHeprust CoiHIa U 3Be3]
[IpakTHyecKHe 3aHATHSA 2
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[IpakTHKyM 110 PELICHUIO 3a1a4

CamocTosiTeqbHasi pa0doTa 00y4arommxcst

[ToaroToBka K MpakTUYECKUM 3aHATUSAM, O(DOPMIICHHE OTUYETOB 110 BHINOJIHEHHBIM 2
paboTam
Pa3nea 6. 28
OnTuka
Conep:xanue y4e0HOT0 MaTepuaia 10
Tema 6.1. Jleknum, TeopeTnyecKue 3aHITUSA 4
[Tpupona ceeta CKOpOCTh pacnpOCTpaHEHHUsI CBETA. 3aKOHbI OTPAKEHU U IpesomiieHus ceeta. [lonHoe 2
OTpa’KEHUE.
Jlun3el. Bupsl nun3. Iloctpoenme B smH3ax. [7Wa3 kak onruuyeckas cucrema. 2
OnTuyeckue npudopskl.
JlabopaTopHbie paGoThl 2
M3yuenue n300pakeHus MpeIMETOB B TOHKOH JIMH3E. 2
I[IpakTHYecKkoe 3aHsATHE 4
[eoMeTpuyeckoe IMOCTPOEHUE XOJa CBETOBBIX JIydeld Ha TpaHULbl pas3ziesa JBY] 2
[IPO3PaYHBIX CPEl.
[TocTpoeHune X01a CBETOBBIX JIyUeH Ha MPUMEPE MPOCTHIX ONTHYECKHUX MPUOOPOB. 2
CamocTosiTesqibHasi paboTa 00y4yarommxcst
[ToaroroBka K J1aOOpPaTOpHBIM M MPAKTUYECKUM 3aHATUSM, O(OPMIICHHE OTYETOB IO 4
BBINOJIHEHHBIM paboTaM. PaboTa Hasl MarepraioM Y4eOHUKOB, KOHCIIEKTOM JIEKIIUH
Copnep:kanne yueOHOro MaTepHuaJia 8
Tema 6.2. Jleknum, TeopeTnyecKue 3aHITUSA 6
BonHoBBbIE cBOMCTBaA cBETa WuTtepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jydeil. MHTepdepeHIus B TOHKUX
miueHkax. [lomocer  paBHoM  tommumHbl.  Kombua  Herotona.  Mcnmonbs3oBanue 2
nHTEep(hEPEHIMY B HAYKe U TEXHUKE.
Jludpaxmus ceera. [udpaxius Ha menud B mapaulenbHbIX NTydax. JudpakunonHas 2
pemietka. [lonstue o romorpaduu. Ilomspuzanus monepedynbix BoiH. [lonmspuzaius
cBera. J[BoitHoe nydenpenomienue. [lonspouasl. Iucnepcus ceera.
Buner ciektpoB. CnekTpbl ucnyckanusa. CHeKTpsl MOMIOICHHs. YIbTpaguoIeTOBOE U 2
uH(ppakpacHoe n3nydeHus. PentrenoBckue ayun. VX npuposa u cBoiicTaa.
I[IpakTnyeckue 3aHATHS 2
['panynpoBKa CHEKTPOCKONA U ONPEIeNIEHNE JUIMHBI BOJIHBI CHEKTPAJIbHBIX JTUHUMH. 2
CamocTosiTesqbHast padoTa 00y4yarommxcst 6

[TonroroBka K 1a0OpaTOpPHBIM U MPAKTHUECKUM 3aHSATHSIM, O(OpPMIIEHHE OTYETOB IO
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BBINOJIHEHHBIM paboTtaMm. Pabora Hax marepuasioM y4eOHHKOB, KOHCIEKTOM JICKLIUH.
[Touck u aHanu3 wH(MOpPMAIMK B MHTEpHETE 1O TeMe «CBeT — camMoe TEMHOE ISATHO B
¢usukey. IlogroroBka rpymnmoBoro mpoekra «CBoiicTBa W NpHMEHEHHE
SIICKTPOMArHUTHBIX HM3JIyYCHWH pasHBIX JAWAIa30HOB JUIMH B MEIHWLMHE, TEXHUKE U
HAyYHBIX HCCIIECIOBAHMIX).

Paznen 7. 34
DeMeHTHl KBAaHTOBOW (DPM3UKH
Conepxanne y4eOHOro MarepuaJa 6
Tema 7.1. Jlekuuu, TeopeTHYEeCKHE 3aHATHUS 4
KBanToBas onruka TernoBoe usnydyeHue. PacnpeneneHue sHEpruu B CHEKTPE aOCOIIOTHO YEPHOIO Teja. 2
KBanToBas runoresa [lnanka. @OTOHBI.
Buemnuit  ¢orosnektpuueckuit  3pdext. Buyrtpennuini  porosddexr.  Turmsr 2
¢orornemenToB. JlaBienue cera. IloHsTHE O KOpPIYCKYISIpHO-BOJIHOBOM HpHpOze
CBETa.
IIpakTHYeckne 3aHATHS 2
Pemenvie 3a1a4 Ha 3akoHBI poTodPdekTa. 2
CamocrosiTesibHAs padoTa 00y4ar0IMXCs 5
[loarotoBka K NPaKTUYECKUM 3aHSATHAM, O(GOpPMIICHHE OTYETOB IO BBIOJHEHHBIM
pabotam. PaGota Ham martepuanioM y4eOHMKOB, KOHCHEKTOM Jekiuii. [loaroroska
npeseHTanii mo temam: «llapHukoBblil 3pdexT», «lIpumeHeHHe BHYTpEHHEro Hu
BHEIIHEro horoaddexrar,
Copep:xkanne y4eOHOro MaTepHuaJia 4
Tema 7.2. Jlekuun, TeopeTuyecKue 3aHATHSA 4
®usuka aroma Pa3BuTHE B3MIAJ0B HAa CTPOCHME BEIIECTBA. 3AaKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2
BOozopoza. Anepuast mogens aroma. OnbiTel D. Pezepdopaa.
Monens aroma Bomopona mno H.bopy. Iwumoreza npe bpoitia. CoorHomeHue 2
HeonpenenéHHoctel [elizenoepra. KBaHToBbIE TeHEpaTopHl.
CamocTosiTesqbHasi paboTa 00y4arommxcst 5
[TonroroBka K MPaKkTUYECKUM 3aHATHSAM, O(OPMIICHHE OTYETOB IO BBINOJIHEHHBIM
paboram. PabGora Haj MarepuaioM y4eOHUKOB, KOHCIEKTOM Jiekuui. IlonroroBka
Mpe3eHTaIMi o TeMaM: «Pa3BUTHE aTOMHOM YHEPTETHKU U TPOOIEMBI SKOJIOT UM
Copep:kanne y4eOHOro MaTepuaJia 12
Tema 7.3. Jlekunu, TeopeTHYeCKHE 3aHATHUS 4
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®du3rKa aTOMHOTO Spa EcTecTBeHHAass paguOAaKTHBHOCTh. 3aKOH pagloOaKTUBHOTO pacmaga. CrocoObr
HaOJIFO/ICHUS U PETUCTPAIIUU 3apsDKEHHBIX yacTull. Dddext BaBunoBa — Yepenkona.
Crpoenne aroMHOTO sapa. JlepekT Macchl, SJHEPTHS CBS3M U YCTOWYMBOCTH aTOMHBIX
sep.

SAnepuble peakiyu. MckyccTBeHHas paAMOaKTUBHOCTb. JleJIeHHE TSDKEINbIX sAep. 2
LlenHas sanepHas peakuys. YIpasisieMas LEIHAs peaKiusl.
Anepubiii peakrop. IlonyueHue paaMoOakTHBHBIX M30TONOB M MX IPUMEHEHHE.
Bbronornyeckoe AeiicTBUE paJIMOAKTUBHBIX U3IyUYEHUH. DJIeMeHTapHbIe YaCTHIIbI
JlabopaTropHble paGoThl 2
l3yyeHne TPEeKOB 3apsHKEHHBIX YacTHUI] C TOMOIIBIO Kamephl BuiibcoHa. 2
IIpakTHyeckne 3aHATHS 6
Penienue 3aj1a4 10 TEME. 2
Perienue 3a/1a4 Ha paJMOAKTUBHBIE MIPEBPALIEHUS U 3aKOH PaInOAKTUBHOIO pacnaja. 2
Jle(heKT MacChl, SHEPTHUs CBA3M. 2
CamocTosiTesqibHasi paboTa 00y4yarommxcst 4
[ToarotoBka K NpPaKTUYECKMM 3aHATHSAM, O(GOpPMIIEHHE OTYETOB IO BBINOJIHEHHBIM
paboram. PaGora Ham wmarepuanoM Y4eOHHUKOB, KOHCIEKTOM JeKiui. IloaroroBka
pe3eHTalui 110 TeMaM: «SIepHast sHepreTuka - ONacHOCTb JUIsl yesloBedecTBa? Ypoky
UepHoObUISI 1 DYKYCUMBI

BCEI'O: 270

Jl1st XapaKTepUCTUKU YPOBHSI OCBOCHMS y4eOHOIo Marepuaia UCHOIb3YIOTCs caeytonue 0003HaueHHs:

1. — o3HaKOMUTENbHBIN (y3HABaHUE paHee U3yUYEHHBIX OObEKTOB, CBOMCTB);

2. — PenpONyKTUBHBIH (BBINOIHEHUE AEATEIBHOCTH MO 00pas3ily, MHCTPYKIIMU WU O/l PYKOBOACTBOM);
3.—TIPOAYKTUBHBIH (IUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BHIITOTHEHNE ICATENIbHOCTH, PEIICHNE TIPOOJIEMHBIX 33/1a4)
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2.3. XapakTepHUCTHKA OCHOBHBIX BU/I0B YUeOHOM 1esiTeIbHOCTH CTYIEeHTOB

Conepxanue
00yueHUst

XapakTepuCTHKa OCHOBHBIX BUJIOB JICATEIILHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX NEHCTBHIN)

BBenenue

YMeHUs IOCTAaHOBKH LieNiel JesTeIbHOCTH, IUIAaHUPOBaHU COOCTBEHHON
NESTEIIBHOCTH 111 JIOCTMOKEHUSI IOCTABJICHHBIX IEJIed, NpPEIBUACHUS
BO3MOXKHBIX PE3YJIbTaTOB 3TUX ACHCTBUI, OpraHU3alMid CAaMOKOHTPOJIS U
OLICHKH TIOJYyYEHHBIX pe3yabTaToB. PazBuTue ciocOOHOCTH SICHO U TOYHO
n31araTb CBOM MBICIIU, JIOTUYECKH OOOCHOBBIBATH CBOK TOUKY 3PEHMS,
BOCIIPUHMMATh M aHAJIW3UPOBAaTh MHEHUS COOECEIHUKOB, IMpHU3HABAS
[IpaBO JIPYroro 4ejoBeka Ha MHOe MHeHMe. lIpousBeneHue H3MepeHus
(U3MUeCKUX BEIMYUH W OICHKA TPAHULBI MOTPEIIHOCTEH HM3MEPEHUU.
[IpencraBieHne rpaHuibl MOTPELIHOCTEH M3MEPEHUH MpPHU MOCTPOCHUU
rpadukoB. YMEHHE BBICKAa3blBaTh THUIOTE3bl IS OOBSACHEHHS
HaOMIOAEMbIX  SIBICHMHM. YMEHHe IIpe/ylaratb MOJENU  SIBJICHUI.
'YkazaHue TpaHUI] NMPUMEHUMOCTH (U3NYECKHX 3aKOHOB. M3noxeHue
OCHOBHBIX IOJO)KEHUIl COBPEMEHHOW HAaydyHOH KapTUHBI MHpa.
[IpuBeneHne NMPUMEPOB BIUSHUS OTKPBITHH B (H3MKE Ha Mporpecc B
TEXHUKE W TEXHOJOTMM Ipou3BozacTBa. Vcrnonb3oBanue MHTepHera Juis
rovicka UH(GOpMaluu

1.MEXAHHUKA

Kunemaruka

[IpencTaBineHre  MEXaHMYECKOIO  JIBWKEHHMS Tela  ypaBHEHUSMU
3aBUCUMOCTM KOOPJMHAT M TPOEKLUHEH CKOPOCTH OT BPEMEHH.
[IpencTaBineHre  MEXaHMYECKOTO  JIBWJKEHUS — Tena  rpapukamu
3aBUCUMOCTM KOOPJMHAT M MPOEKIHEH CKOPOCTH OT BpPEMEHH.
OrnpeneneHne KOOpPAUHAT MPOWJEHHOIO IYyTH, CKOPOCTU U YCKOPEHHS
Tena 1o rpadukaM 3aBHCUMOCTH KOOPJIMHAT W MPOEKUUNA CKOPOCTH OT
BpeMeHH. OrnpesieneHe KOOPAWHAT IMPOWJIEHHOIO IyTH, CKOPOCTH U
YCKOPEHHsI TeJla MO0 YPAaBHEHHUSM 3aBHUCHMOCTH KOOPAMHAT M IPOEKIMH
CKOpPOCTH OT BpeMeHH. IIpoBeneHHMe CpaBHUTEIBHOIO  aHAIM3a
PaBHOMEPHOIO M pPaBHONEPEMEHHOIO  JBWXKEHUH.  YKa3aHHe
MCIIOJIb30BAaHUSl TIOCTYNATEIbHOIO W BpalllaTeIbHOTO JBIKEHUH B
TexHuke. [IpmoOpereHue ombiTa pabOTHl B TpPYIIE C BbINOJIHEHUEM
PA3IMYHBIX COIMAIBHBIX poseil. Pa3paboTka BO3MOXXHOW CHCTEMBI
NENCTBUM M KOHCTPYKLMH JUIsl 3KCIIEPUMEHTAIBHOIO OIpPENEICHUS
KMHEeMaTHueckux BenuuuH. [lpencraBnenue wuHdopmanuum o BUAAX
JIBIDKEHUS! B BUJIE TaOJIHIIBI

3aKOHBI MEXAHUKH
Hrrotona

OObsicHEHHE JIEMOHCTPAIIMOHHBIX 3KCIIEPUMEHTOB, MOATBEP:KIAIOIINX

3aKOH HHEPIUH W3mepenne Maccel Tena W3mepenue cuibl
B3alMOJICUCTBUS TEJ Bbluncnenue 3HaueHHs CHUIT MO HM3BECTHBIM
3HAYEHUAM MacC B3aUMOJCHCTBYIOIIMX TE€I M HMX YCKOPEHUH
BbruncieHre 3HAY€HHsS YCKOPEHUH TeNl 1O M3BECTHBIM 3HAUYEHUSIM
NENCTBYIOIIMX CHUJI M MacC Tel CpaBHeHue cuiIbl JEHUCTBUSA U
npotuBojeiicTBus  [IpuMeHeHHe 3aKkoHa BCEMHUPHOTO TITOTEHUS MpU
pacueTax CWJI M YCKOpPEHMH B3auMonencTByromux Ten — CpaBHeHHE
YCKOpPEHHsI CBOOOAHOrO mnaieHus Ha maHeTaXx CONHEYHOW CHUCTEMBI
Bbienenue B TeKcTe Y4yeOHMKA OCHOBHBIX KaTeTOpHH HayqyHOMH
H(pOopMaIn

3aKOHBI COXpaHCHUS B
MCXaHHKE

[IppuMeHeHHe 3aKOHa COXPAaHEHMS HMIIyIbca JUIsl  BBIYUCIICHUSA
M3MEHEHUN CKOPOCTEM Teln MNpHU UX B3auMOIEHCTBHAX. M3mepeHue
paboThl CHJI U HM3MEHEHHE KMHETHYECKOW SHepruu Tena. Berumcienue
paboThl CUJT U U3MEHEHMs] KMHETHYECKOM SHepruu Teia. BeluucieHnue

[MOTEHI[HAILHOMN OHCPTUU TCJI B I'PABUTALIMOHHOM IIOJIC. OHpC,I[CJICHI/IC




MOTEHUUAIbHOW JHEPruM yHpyro JedOpMHUPOBAHHOTO Teja IO
M3BECTHOM JedopMalii W >KEeCTKOCTH Tena. [IpuMmeHeHHWe 3akoHa
COXpPAHEHUs] MEXAaHMYECKOM DSHEPrud TMpU pacyeTax pe3yJbTaToB
B3aWMOJCHCTBUIN TEJI TPABUTALIMOHHBIMU CHJIAMU W CUJIAMH YIPYTOCTH.
YkazaHue TIpaHHl] NPUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3aHUE
Y4€OHBIX JUCHUUIUIMH, TPU HU3YYEHUU KOTOPBIX HCIOJIB3YIOTCS 3aKOHBI
COXPaHEHUS.

2. OCHOBBI MOJIEKYJISPHOW ®U3UKHW U1 TEPMOJIUHAMUKH

OCHOBEI
MOJIEKYIISIPHOU
KHHETUYECKOU

TEOPUH.

WneanpHblii ra3

BbinosiHeHHEe  AKCHEPUMEHTOB,  CIyKallMX A OOOCHOBaHUs
MosieKy/sipHO-kuHeTnueckoil  teopun  (MKT). Pemenune 3amau ¢
[PUMEHEHHEM OCHOBHOTO YpPaBHEHUS MOJIEKYISIPHO-KMHETHUYECKOM
Teopun TazoB. OnpezpereHue MapaMeTpoOB BEIIECTBA B Ta3000pa3HOM
COCTOSSHUM Ha OCHOBAaHUU YpaBHEHHS COCTOSHUSA HJEAIbHOIO Tasa.
OnpezneneHre MapaMeTpoB BEIIECTBA B Tra3000pa3HOM COCTOSIHUM U
MPOMCXOAAIIMX TporeccoB 1o rpadukam 3aBucumoctu p (T), V (T), p
(V). OkcniepumenTtanpHoe uccienoBanue 3asucumoctu p (T), V (T), p
(V). IlpencraBnenre B BHjaE TI'papUKOB H30XOPHOTO, H300apHOTO H
M30TEPMHYECKOTO IPOLECCOB. BbIUMCIEHHE CpeaHed KUHETHYECKOMN
ODHEPrUM TEIUIOBOTO JIBIKEHHS MOJIEKYJ 1O HM3BECTHOH TeMIieparype
BEIIECTBA. BBICKa3bIBaHWE THIIOTE3 IS OOBSCHEHHs HAOIIOJaeMbIX
SBJICHUI. YKa3aHHe TpaHull IPUMEHUMOCTH MOJIEH «UIealbHBIN raz» u
3akoHOB MKT.

OCHOBBI
TEPMOJUHAMUKHU

l3MepeHnre KOMMYeCcTBa TEIUIOTHI B Mpolleccax Terionepeaadyn. Pacuer
KOJTMYECTBA TEIIOTHI, HEOOXOIMMOTO JUIS OCYIIECTBICHHS 3aJaHHOTO
npolecca ¢ Tersonepenadeid. Pacuer u3aMeHeHUs] BHYTPEHHEH SHEPTrUuu
Tel, pabOThl U MEPEJaHHOTO KOJUYECTBA TEIUIOTHI C HMCIOJIb30BAaHHEM
MEePBOr0 3aKOHA TEPMOAMHAMUKH. PacueT pabGoThl, COBEpPIIICHHON ra3oM,
no rpapuky 3aBucumoctd p (V). Borumcnenue pabGoTsl rasa,
COBEpLICHHONM INpPU HM3MEHEHMHM COCTOSHUS 10 3aMKHYTOMY LIMKIY.
Boruucnenne KIIJ[ mpu coBepmiennn ra3om paboThl B Tpolieccax
M3MEHEHUsI COCTOSHUS M0 3aMKHYTOMY LMKIy. OOBsICHEHHE TPUHIUIIOB
NeNCTBUS TEIUIOBBIX MalluH. JleMoHcTpanus poiau GU3UKH B CO3aHUU U
COBEpIICHCTBOBAaHMM  TEIUIOBBIX  JBurareie. M3noxenue cytu
DKOJIOTMUECKUX  TpoOieM, OOyCIOBIEHHBIX pabOTOM  TETJIOBBIX
JBUraTeled M MPEeUIOKEHHE MYTH HX PEIIeHUs. YKa3aHue TpaHUI]
[PUMCHUMOCTH 3aKOHOB TCPMOIAWMHAMHKHU. VYMenne BecTH AUajor,
BBICJTYIIIMBAaTh MHEHUE ONIMOHEHTA, Y4aCTBOBATh B JIUCKYCCHUU, OTKPBITO
BbIpaKaTb M OTCTauBaTb CBOIO TOUYKY 3pEHHUs. YKazaHHE Y4eOHBIX
TUCITUILIVH, TIPY U3YYE€HUHU KOTOPBIX MCIIONB3YIOT Y4EOHBIN Marepuall.

CBolicTBa NapoB,
PKUJIKOCTEH, TBEPJIBIX
Tel

3MepeHne BIaXHOCTH Bo3ayxa. Pacder KkonuuecTBa TEIUIOTHI,
HEOOXOIMMOT0 JUIsl OCYIIECTBJIEHHUS Ipoliecca IMepexoja BellecTBa M3
OJTHOTO arperaTHoro COCTOSIHUSL B JIpyroe. OKCIEepHMEHTalIbHOE
MCCIIEJOBAHUE TEIUIOBBIX CBOWCTB BewlecTBa. IIpuBeneHue npumepos
KallWUIAPHBIX SIBJIEHUH B ObITY, mpupone, TexHuke. lccrenoBanue
MEXaHMYECKUX CBOMCTB TBepAbIX Ted. IIpumeHeHue (u3HYECKUX
MOHSATUM W 3aKOHOB B ydeOHOM Marepuasne MpodeccHOHaTbHOIO
xapakrepa. Mcnonbp3zoBanue MHTepHera i moucka WHGOpPMaLUU O
pa3paboTkax M MPUMEHEHMSIX COBPEMEHHBIX TBEPIbIX M aMOpP(HBIX
MaTepHaJIoB.

32JEKTPOAMHAMMUKA

DnexTpocTaThka

BrruncieHne CUI B3aMMOJCHCTBUS TOYCUHBIX SJICKTPUUCCKUX 3apsAHa0B.

Brrancienue HAIMPSOKCHHOCTU  DJICKTPUYCCKOIO  IIOJA  OAHOI0 MU
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HECKOJIBKHUX  TOYEYHBIX  JJIEKTPUYECKHUX  3apsAaoB.  BerumcieHue
[MOTCHLIMAJIAa JJICKTPUYCCKOIO0 IMOJI OAHOI0 M HCECKOJIBKUX TOYCYHBIX
DIIEKTPUYECKUX  3apsAfoB.  M3MepeHue  pa3HOCTHM  MOTEHIMAJIOB.
M3MepeHne 3HEPrun 3JIEKTPUYECKOTO NOJISI 3apSKEHHOTO KOHJIEHCAaTopa.
Bbluucinenue  3HeEpruu AIIEKTPUYECKOTrO noJie  3apsKEHHOTO
KOHJIeHCaropa. Pa3paboTka minaHa W BO3MOXKHOW CXEMBI JICWCTBUN
HKCIIEPUMEHTAJIBHOTO ONPEICICHUS JJIEKTPOEMKOCTH KOHJAEHCATopa MU
IADJIEKTPUYECKOMN MPOHULIAEMOCTH BELIECTBA. IIpoBenenue
CPaBHUTEJIBHOTO aHAJW3a TPABUTALMOHHOIO U 3JIEKTPOCTATHYECKOTO
TOJICH.

ITocTosTHHEIN TOK

(1 OObsicHEHHE TPHPOABI IJIEKTPUYECKOTO TOKA B  MeTalulax,
DIIEKTPOJINTAX, ra3ax, BaKyymMe M moxynpoBoaHukax [J Ilpumenenue
biekTponnza B TexHuke [ IIpoBeaeHme CpaBHHUTENBHOTO —aHAM3Q
HECaMOCTOSATEILHOTO W CaMOCTOATENBHOTO  Ta30BBIX  Pa3psaoB
l3mepenue MoIIHOCTU 3JiekTpudeckoro Toka. W3mepenune JC wu
BHYTPEHHETO COIPOTHBICHHUS HMCTOYHHWKA TOKA. BBIMONHEHNE pacyeToB
CHJIBl TOKa W HaNpsHKEHHH Ha ydyacTKaX OJIEKTPHUYECKHX IeTIeH.
OObsicCHEHUE Ha MPUMEPE NIEKTPUUYECKON LENH C JByMs HCTOYHUKAMU
Toka (JIC), B KakoM ciydyae MCTOYHHMK 3JIEKTPUUYECKOH 3SHEPruu
paboTaeT B pexXMMe reHepaTopa, a B KAKOM — B PEXKUME MOTPeOUTEIs.
OnpezneneHue  TeMIepaTypbl  HUTM  HakajduBaHusa.  V3mepeHue
DIIEKTPUYECKOTO  3apsiaa  dnekTtpoHa.  CHATHE — BOJBTAMIEPHOU
XapaKTepUCTUKU  auonma. llpoBeseHWe  CpaBHHUTENBHOTO — aHAJN3a)
MOJYIPOBOAHUKOBBIX THOAOB M TpuoaoB. VMcmoms3oBanue HMHTEpHETa
st TIOMCKa uHpopMaum 0 HEepPCIIEKTHBAX pa3BHUTHS
MOJYIPOBOAHUKOBOM TEXHUKH. YCTAaHOBKA TNPHUYWHHO-CIICACTBEHHBIX
CBSI3CH.

MaruunTtHbIe IBICHUS.

3MepeHre  WHAYKIMM  MarHUTHOTO  MoJyid.  BpluucneHuwe — cui,
NENCTBYIONIMX Ha MPOBOAHMK C TOKOM B MarHMTHOM Iosie. Beruncnenne
CUJI, JEHCTBYIOIIMX Ha JJIEKTPUYECKUU 3apsl, JBWXKYLIMHCA B
MarHUTHOM mnone. MccnenoBaHue — SIBIEHHH — DJIEKTPOMAarHUTHOM
WHAYKIIUYM, CAMOMHAYKIMU. BBIUMCIIEHHWE SHEpPruM MarHUTHOTO IOJIS.
OObsicCHEHHE TpUHIMIA JAEUCTBUS diekTpoasurarens. OObscHeHHe
[IPUHLMIIA  JEHCTBHS ~ TEHEparopa  JIEKTPUYECKOIr0  TOKA W
DIIEKTPOM3MEPUTENbHBIX MPUOOPOB. OOBsICHEHUE NPUHIMNA JeHCTBUSA
Macc-criekTporpada, yckopurtenen 3apspkeHHbIX dacTtuil. OObsCHEHHE
[POJIM MarHUTHOTO MOJIs 3EMJIU B KU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.
[IpuBeneHne MNPUMEPOB MPAKTUUECKOTO TMPUMEHEHHUS H3YUYEHHBIX
SIBJICHUH, 3aKOHOB, MPUOOPOB, ycTpoicTB. [IpoBeneHne cpaBHUTENBHOTO
QHAJIM3a CBOMCTB 3JEKTPOCTATMYECKOIO, MATHUTHOIO M BUXPEBOIO
brieKTpudeckux noseil. OObsICHEHHEe Ha NMPUMEpPEe MAarHUTHBIX SIBICHUM,
noyemy (GU3MKy MOKHO pacCMaTpuBaTh Kak METaIUCIUIUIMHY.

4. KOJIEBAHM A 1 BOJIHbBI

Mexannyeckue
KOJICOaHUs

VccnenoBanne 3aBUCUMOCTH T€pUoO/ia KOJIEOAHWNM MaTeMaTHYeCKOTO
MasTHUKa OT €ro JUIMHBI, MacChl M AaMIUIUTYAbl  KOJICOaHHIA.
VccnenoBanne 3aBUCUMOCTH TIEpHOAA KOJIEOAHHM Tpy3a Ha MPYKUHE OT
€ro Macchl W >KECTKOCTHU MPYXKUHBL. BrlumncieHue mepuoaa koneOaHuit
MaTeMaTHYeCKOrO0 MAasTHHUKA IO HW3BECTHOMY 3HAYEHHIO €r0 JIJTMHBI.
Brrancnenne mnepuona koilebaHWW Tpy3a Ha MPYKHUHE IO U3BECTHBIM
3HAYEHUSIM €T0 MAacChl M KECTKOCTH TPYXHHBI. BbIpaOoTKka HaBBIKOB
BOCIIPUHHUMATh, AaHAIM3UPOBATh, IMepepadarhiBaTh ©  MPEAbSBIATH
WHQOpPMAITMIO B COOTBETCTBMM C  TOCTABJICHHBIMH  3aJla4aMH.
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[IpuBeneHne TPUMEPOB AaBTOKOJECOATEIBHBIX MEXAHWYECKUX CHCTEM.
[TpoBeneHue knaccuuKauy KoJeOaHuii.

VYrpyrue BoJIHbI

l3mMepeHne UIMHBI 3BYKOBOW BOJHBI IO pe3yJbTaraM HaOIIOACHUIM
MHTEepEpeHIMH 3BYKOBBIX BOJIH. Habmronenune u oObsICHEHUE SBICHUN
uHTepdepeHMY U nupakIuu MeXaHHYecKuX BonH. Ilpencrasienue
o0J1acTell IpUMEHEHHUs YIbTPa3ByKa M MEPCIEKTHUBBI €0 MCIOIb30BAHMUS
B Pa3IMYHBIX 00JACTIX HAYKH, TEXHHKH, B MEAUIUHE. M3noxkeHue cytu
HKOJIOTUYECKHUX MPOOIeM, CBSI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJH Ha
OpraHu3M YeJIOBeKa.

DNeKTPOMAarHUTHbHIE
KoJeOaHus

HabmroneHre OCIUIIOrpaMM TapMOHHYECKUX KOJCOAHW CHUJIBI TOKAa B
nenu.  V3MepeHHe — 2NEKTPOEMKOCTH  KOHJIeHcatopa.  M3mepenue
HMHAYKTUBHOCTb KaTyIIKH. I/ICCJ'IGI[OBaHI/Ie SABJICHUA SJICKTPUUYCCKOTO
pe30oHaHCca B TOcCienoBaTeNbHON 1enu. [IpoBeneHHe aHAIOTHU MEXIY)|
(¢U3NUEeCKUMH BEIMYMHAMHU, XapPaKTEPU3YIOUIMMU MEXaHHYECKYI0 |
DIICKTPOMArHUTHYIO KojieOarelbHbIC CHUCTEMBbI. Pacyer 3HAYCHHI CHIIBI
TOKa W HaIpsOKCHHUA Ha OJCMCHTAaxX MMM INICPEMCHHOI0  TOKa.
ViccnenoBanue mpuHIMIA JedcTBUS TpaHchopmaropa. MccinemoBanue
MPUHIIMIIA JICWCTBUS TEHeparopa IMEepeMEeHHOro Toka. lcmonb3oBaHue
MuTepHera uisi moucka WHGOPMALMKM O COBPEMEHHBIX CIIOCO0ax
nepe1adn dJIeKTPOIHEPTUH.

3HeKTp OMAarHuTHBIC
BOJIHBI

OcyliecTBiIeHUE paauonepenaun U paauonpuemMa. MccnenoBanue
CBOWMCTB AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBI0O MOOMIIBHOTO Tejie- (hoHa.
Pa3BuTHE IIEHHOCTHOTO OTHOILIEHUS K HM3y4aeMbIM Ha ypoKax (U3HKU
00bEKTaM H OCBauMBaeMbIM BHIaM jAedareiabHocTH. OObsICHEHHE
[PUHIMITUATILHOTO PA3IU4Msl MPHUPOILI YIPYTHX M 3IEKTPOMArHUTHBIX
BOJIH. V3JIO)KEHHWE CYTH OKOJOTHYECKUX TMPOOJieM, CBS3aHHBIX C
DIICKTPOMAarHUTHBIMH KoJieOaHUsIMH W BojHaMU. OOBSICHEHHE PpOJIH
HIIEKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIICIOBAHUSIX BceneHHoi.

5. 9BOJIIOLIM S BCEJIEHHOU

CrpoeHue u pa3BUTHE
Bcenennon

HaGmronenne 3a 3Be3mamu, JIyHOM W TUIaHETaMHM B TEJECKOIL.
HabmroneHrne COMHEUHBIX MSATEH C MOMOIIBI0 TEIEeCKONa M COJHEYHOTO
bkpaHa. Mcnons3oBanue WHTepHeTa Il TOMCKA HW300paskeHUIA
KOCMHUYECKHX O00BeKTOB © uHGOpManmuu 00 UX O0COOEHHOCTSIX
OOcyXneHue  BO3MOXHBIX  CIICHAPHEB  DBOJIONMH  BceneHHOM.
Vcnons3oBanue MHTepHeTa AN MOMCKa COBpEMEHHOW HH(OpMALUU O
pazButun Bceenennoil. Ouenka nHpOpManuu ¢ MNO3UIMH €€ CBONCTB:
TOCTOBEPHOCTH, OObEKTUBHOCTH, TIOJTHOTHI, aKTYadbHOCTH U T. II.

6.0IITUKA

IIpupona csera

[IppuMeHeHNe Ha NPAKTUKE 3aKOHOB OTPAXECHUSA U NPEIOMIICHUS CBETa
npu  pemieHMd  3anad.  OnpeneneHue  CHEKTPAIbHBIX — TPAHUIL
qYBCTBUTEIHHOCTH YEJIOBEYECKOTO I1a3a. YMEHUE CTPOUTH U300paKEeHHUs
[IPEIMETOB, JaBacMble JMH3aMH. Pacuer paccTosHusA OT JIMH3BI 10
n300pakeHus mpeaMera. Pacuer ontudeckoil cuiibl MH3BL M3mepeHue
(doKycHOro paccTosiHUsl JUH3bl. VcnbplTaHue Mopeneil MHUKpOcCKona U
TEJIECKOIIA.

BoaHoBEIE cBOMICTBa
cBeTa

HaOmrofienne sBJI€HUS UHTEPPEPEHIIMHU IJIEKTPOMATHUTHBIX — BOJIH.
HabGmionenve — siBieHus — AUQpakuud — 3JIEKTPOMArHUTHBIX — BOJIH.
HaOmiofieHne  sSBJICHUS — MOJSPU3ALMU  DIEKTPOMArHUTHBIX  BOJIH.
l3MepeHre AMUHBI CBETOBOM BOJHBI IO pe3yibraTaM HaOIoIeHus
spreHus uHTepdepenunu. HaOmionenue siBiaeHus Iupakuuyd CBeTa.
Habmionenve sBieHUs TNoispu3alMu W jaudcrepcun cBeta. [lowck

a3IUIuid U CXOJCTBa MCKIAY III/I(ppaKI_[I/IOHHLIM H JUCIICPCUOHHBIM]
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cnexktpamu. llpuBeneHue nNpHUMEpPOB TNOABIEHUS B IPUPOAE U
MCTIONb30BaHMsI B TEXHUKE SIBJICHUN MHTEppepeHunu, audpaxiuu,
MOJIIPU3alUM U JIucnepcun csera. [lepedncrieHne METONOB INO3HAHUSA,
KOTOPBIE UCII0JIb30BaHHBIE TP U3YUYEHUH SIBICHUM.

7.3JIEMEHTHI KBAHTOBOM ®U3UKHU

KBanToBas ontuka

(1 Habmromate ¢oroanekrpuueckuil  3PPexr. OOBACHATH 3aKOHBI
CroneToBa M J1aBJCHHE CBETa HA OCHOBE KBAHTOBBIX IPEICTABICHHIA
HabGmonenue ¢orosnexrpuueckoro 3ddekxra. OObSICHEHHE 3aKOHOB
CronmeToBa Ha  OCHOBE  KBAaHTOBBIX  mpeiacTaBieHuil.  Pacuer
MaKCHUMaJIbHOU KMHETUYECKOU JHEpPruu JJIEKTPOHOB npu
dotoanexkTpudeckoM 3¢ dexre. OnpenencHue padoThl BBIXOAA AIEKTPOHA
Mo TpaduKy 3aBUCHMOCTH MAaKCHUMAJIbHOM KHHETUYECKOW OSHEpPruu
(GOTORNIEKTPOHOB OT 4YacTOThl cBeTa. M3MepeHue pabOThl BBIXOMA
bnekTpoHa. Ilepeuncrnenue npuOOpPOB  YCTAaHOBKH, B  KOTOPBIX
[IPUMEHSCTCS 0e3MHEPLIMOHHOCTh dorodrddexra. OO0bscHeHue
KOPITYCKYJIIPHO-BOJIHOBOTO JAyanu3mMa CBOMCTB (poToHOB. OObsICHEHME
PO KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (DU3UKH.

duzuka aroma

HabmnroneHre JiMHeNYarblX CHEKTPOB. PacueT 4acTOThl M JIMHBI BOJIHBI
MCIIyCKAEMOI'O CBE€Ta IIPU IIEpEeXOJe aroMa BOAOPOAA U3 OJHOIO
CTAl[MOHAPHOTO COCTOSSHUS B Jipyroe. OOBSCHEHHE MPOUCXOXKICHUS
JIMHENYaToOro CIEKTpa aromMa BOLOpPOJAa M pasivuus JIMHEWYaTbIX
CIIEKTPOB pa3JMuHbIX Tra3oB. lccienoBanue JMHEHYaroro CHekTpa.
liccnenoBanue  mpuHLMOA  PabOThl  JIIOMHUHECLEHTHOM  JIAMIIBI.
HaGmronenne u 0OBbsICHEHHWE TpUHIMIA AeicTBUS Jazepa. [IpuBenenne
[IPUMEPOB HCIIOJIb30BAaHUS Ja3epa B COBPEMEHHOM HAyKe U TEXHHKE.
lcnionb3oBanue VHTEepHETa A5 MOMCKa WHGOPMALMU O TEPCIEKTHBAX
[IPUMEHEHHUs J1a3epa. Belunciienue JUIMHBI BOJIHBL A€ bpoiiins yacTuubl ¢
M3BECTHBIM 3HAUEHUEM HUMIYIIbCa

duznka aTOMHOTO
saapa

HaOmronenne  TpekoB  aibda-yacTuly B Kamepe  BuibcoHa.
PeructpupoBaHue SAEPHBIX M3JIY4EHUH C MOMOIIBIO cueT4YuKa lenrepa.
Pacuer sHEpruM cBsI3U aTOMHBIX sA1ep. Onpenenenue 3apsaa 1 MacCoBOIro
4YuCIa arOMHOTO SApa, BO3HMKAIOLIEIO B PE3YJbTaTe pPaJuOaKTHBHOIO
pacmaja. Brruncnenune JHEPIHUH, 0CBOOOXKIaroIIeiCs npu
pannoakTUBHOM pacnane. OmnpeneneHue MpoAYKTOB SAEPHOM peakiMH.
Bbruucienye 3HEpPruM, OCBOOOXKIAIOIIEHCS NpU SOCPHBIX PEAKLHUSX.
[lonMMaHre IPEUMYIIECTB M HEIOCTATKOB MCIOJIb30BAHMUS ATOMHOU
DHEPrUY U MOHU3HUPYIOLIUX W3Jy4YEHUH B IPOMBIIUIEHHOCTH, MEIHUIIMHE.
M3nokeHHMe  CyTH  DKOJOTMYECKMX  IpoOjeM,  CBA3aHHBIX  C
OMOIOTUYECKUM JEWCTBUEM paJMOAaKTUBHBIX H3iMydeHuil. [IpoBenenue
KJIacCU(UKAMU  DAJIEMEHTapHbIX YacTHLl MO0 UX  (QU3NYECKUM
XapakTepucTukaMm (macce, 3apsany, BpeMmeHu ku3HH). [loHumanue
[IEHHOCTEW Hay4YHOIo MO3HAHMS MHpa He BOOOIIE JJs 4eJoBEeYecTBa B
[IEJIOM, a JUIs Ka)KJI0To OOy4aroIlerocsi JUYHO, IIEHHOCTEH OBJIAJCHUS
METOZIOM Hay4yHOTO IMO3HaHUsS I JOCTHXKEHHs ycrexa B JIloOOM BHJE
[IPAKTHUUECKON JeATenbHOCTH. [IpencraBineHne o XapakTepe YeThIpEX
TUTNOB (PYHJaMEHTAJbHBIX B3aUMOJCIHCTBHI 3J€MEHTApHBIX YacTHIl B

BHJI€ TaOJIHIIBI
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3. VCJIOBUSI PEAJIM3AIINM PABOYEI TPOTPAMMBI YYEBHOM
TACIATITAHBI

3.1. TpeboBaHusi K MUHUMAJIBLHOMY MaTepHAJIbHO-TEXHHYECKOMY 00ecredeHUuIo

Peanuzanus mporpammbl yuyeOHOM IUCHUILIMHBI «DPU3uKa» TpeOyeT HaIuuus y4eOHOTOo
KabuHeTa ¢ goctynom B IHTepHeT.

Ob6opynoBanre ydeOHOro KaOuHeTa: pabodas 30Ha MpenojaBareis; JeMOHCTPAIMOHHBIN
CTOJ; CTOJIbI MO KOJMYECTBY OOYYArOIIMXCS; CTYNbsl; ayIUTOpHAs JIOCKAa C METaUIMYEeCKUM
HOKPBITHEM Ul KPEIUICHUS JEMOHCTPAI[MOHHOTO OOOpYIOBaHMSA; CTEIAX I Mojenedl u
MakeToB; MIKadbl JJIi MOJENed M MaKeToB; IUIAKaThl M TaOMUIBI 1O U3y4yaeMbIM paszzesiam
IPOTPaMMBbI; KOMILIEKTHI YU€OHBIX HATMIAIHBIX TOCOOUH IO AUCIUTLINHE.

Texnuueckue cpenctBa oOydeHHs: CHCTEMa 3JIEKTPOCHAOKEHHUs J1a00paTOPHBIX CTOJIOB
21 mnanpsokeHuem 36-42 B KOMIUIGKT JEMOHCTPAIIMOHHOTO OOOpYIOBaHUS IO OMNTHKE,
ANIEKTPOJMHAMUKE, MEXaHUKEe M JAPYyruM paszfenaMm (QHU3UKHU; NEPCOHAIBHBIN KOMIIBIOTEP C
JULEH3UOHHBIM POrPaMMHBIM 00€CIIEYEHUEM; IPOEKIIMOHHBIN IKpaH.

[Tpu peanuzanuu padboyeit nporpammbl yuebHnoi aucuuruinasl OY 1,10 «Dusuka» Moxer
OBITh HCIIOJIB30BaHO Mporpammuoe odecreuenue Big Blue Button (BBB), Moodle, SI-auck.

3.2. UuopmannonHoe odecnevyenue. [lepeyeHb pekoMeHayeMbIX y4eOHbIX U3TaHMH,
HHTEPHET- PecypcoB, 10MOJTHUTEIbHOI JINTEePaTyphl

OcHoBHas nuTeparypa:

1. Yakak, A. A. ®usuka : yueOHoe nocobue aist CIIO / A. A. Yaxkak, C. H. Jleryra.
— Caparos : IIpodobpazosanue, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — Texcr :
anektpoHHslt // Lludpooit obpaszoBarenvHbiii pecypc [PR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/92191.html (mara ob6pamenwms: 12.04.2022). — Pexum nocryma:
JUIs aBTOPU3HP. MOJIb30BaTeNei

2. Yakak, A. A. ®u3uka. DJIEKTPUUECTBO U MAarHeTu3M : yuebHoe nocooue 11t CI10
/ A. A. Yakak. — Caparos : IIpodobpazoBanue, 2020. — 237 ¢. — ISBN 978-5-4488-0675-9.
— Texkcr : anextponusrii // Lludposoit o6pazosarensubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/91904.html (nara obpamenus: 18.04.2022). — Pexum nocryna:
JUISl aBTOPU3HP. TIOJIb30BaTENEN

3. Yakak, A. A. Ousuka. JlnHaMHKa MEXaHHMYECKOTO ABMKEHUSA : ydyeOHOe mocobue
st CTTO / A. A. Yakak. — Caparos : [Ipodo6pa3zoBanne, 2020. — 113 ¢. — ISBN 978-5-4488-
0664-3. — Texkct : anexkrponHsbli // Lndposoit oOpazoBarensHblil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/92188.html (mara oOpamenus: 18.04.2022). — Pexum
JIOCTYTIA: /1711 aBTOPU3UP. TOJIb30BaTeNeH

JlonoaHUTENbHAs JIUTeparypa:

1. [Tanbiruna, A. B. ®usuka : nmaboparopubiii mpaktukym s CIIO / A. B.
[Taneiruna. — Caparos : [IpodoOpaszoBanue, 2019. — 84 ¢. — ISBN 978-5-4488-0331-4. —
Texct : anextponnsiit // Ludposoit odpazoBarenbubiii pecype IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/86155.html (mara obpamenus: 12.04.2022). — Pexum nocryna:
JUIS1 aBTOPU3HP. TIOJIb30BATENEN

2. [MTapmraxos, A. H. ®u3uka B 3agavax. Onrtuka : yuebHoe nocodbue ans CIIO / A.
H. TTapmakoB. — CapatoB : [Ipodobpa3oBanue, Al ITu Ap Meama, 2020. — 146 ¢. — ISBN
978-5-4488-0728-2, 978-5-4497-0276-0. — Tekcr : onekrponHsli // Lludposoit
00pazoBaTeIbHBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/88765.html (mara obpamenus: 18.04.2022). — Pexum npocryna:
JUTs aBTOpU3Hp. moab3oBarencii. - DOI: https://doi.org/10.23682/88765

3. [TapmrakoB, A. H. ®usuka B 3amauax. Mexanuka : yuebHoe nocodue ans CITO /
A. H. ITapmakoB. — Caparos : [Ipodobpazosanue, Aii [Tu Ap Memua, 2020. — 198 ¢. — ISBN
978-5-4488-0665-0, 978-5-4497-0263-0. — Tekcr : onekrponHsli // Lludposoit
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o0Opa3oBarenbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/88764.html (mara obOpamenus: 18.04.2022). — Pexum pocryma:
Ju1st aBTopu3up. nosk3osarenei. - DOI: https://doi.org/10.23682/88764

HNuTepHeT pecypcesl:

1. OOyuvaromue TpexypoBHEBBICE TecThl 1o ¢usuke: cadt B.M. Perenpmana
http://www.physics-regelman.com

2. OtkpeIThiil KoMTemK: Ousnka http://www.physics.ru

3. [Mopran undopmanmonHoit noguepxku EI'D http://ege.edu.ru

4. Bcepoccuiickas onmumnuaza mKoJIbHUKOB 110 (usuke http://phys.rusolymp.ru

S. EcrectBeHHOHayuyHble  dkcnepuMeHThl  @Pusuka: Komrekuus  Poccuniickoro
ob6rreodpaszoBarenpHOro mopraia http://experiment.edu.ru

6. Knaccuas ¢usuka: cait yumrens ¢usuku E.A. Bammgunoii http://class-
fizika.narod.ru

7. Kparkwuii cripaBounuk o ¢usuke http://www.physics.vir.ru

8. Mup dusuku: ¢pusndeckuii sxkcriepumenT http://demo.home.nov.ru

3.3. Meroauueckoe obOecneyeHue 00pa3oBaTeIbHOr0 Mmpouecca i OO0yYeHHs
WHBAJIN/I0B U JIMI[ C OTPAHUYEHHBIMHU BO3MOKHOCTSIMHM 310POBbSI

VYcnoBus opraHu3allMd U Ccolep’KaHMe OOyueHHUs M KOHTPOJISl 3HAHWM WMHBAJIMIOB U
oOyuatomuxcsi ¢ OB3 no gucnumiuze «®usnkay OnpeneisitoTcss MporpaMMoil AUCLMILIUHBL,
aIaTUPOBAHHON IIPU HEOOXOIUMOCTH JUIsl 00y4EeHHs YKa3aHHBIX OOYyYarOLIMXCSL.

Opranu3zanus o0yueHusi, TEKyILEH U IPOMEXYTOUYHOU aTTECTAllM CTYJEHTOB-UHBAIUIOB
u crynentoB ¢ OB3 ocymectBisiercs ¢ y4eToM OCOOCHHOCTEH MCUXO(PU3UYECKOIO pa3BUTHS,
MHIAUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 3710POBbsl TAKMX 00YyYaroIIuXcCsl.

Hcxonst u3 ncuxopu3nueckoro pa3BUTHS U COCTOSIHUSA 3/I0POBbsI CTYIEHTOB-UHBAJINIOB U
cryaeraToB ¢ OB3, opranm3yroTcs 3aHATHS COBMECTHO C APYIMMH OOyYarOIIMMHUCS B OOLIMX
rpymmnax, HCIOb3ys COLMAIbHO-aKTHBHbIE U pPe(]IeKCHBHbIE METOJAbl OOYyYEHMs CO3JaHMS
KOM(OPTHOTO MCUXOJIOTMUECKOTO KIMMara B CTyAEHUECKOM IpyIIe WK, IPU COOTBETCTBYIOLIEM
3adBJICHMM TaKOro oOy4aroIlerocs, Mo WHAMBHIYalIbHOH Iporpamme, KoTopas sBISETCA
MOIU(UIMPOBAaHHBIM BAapHAaHTOM OCHOBHOW pabouell mporpammbl JUCHUIUIMHBL. [Ipu 3ToMm
Cofiep)KaHUe TPOrpaMMbl JUCHUIUIMHBI HE W3MeHseTcs. M3MeHsATces, Kak NpaBuiio, (HopMbl
00y4YeHHs U KOHTPOJI 3HaHUH, 00pa30BaTENIbHBIE TEXHOJIOTHH U JUAAKTUUECKHUE MaTepHabl.

OOy4eHue CTYIEHTOB-MHBAIUAOB U CTYAeHTOB ¢ OB3 Taxke MOXET OCYLIECTBISATHCS
WMHAUBUAYAJIbHO W/WIIK C TPUMEHEHUEM JTUCTAHIIMOHHBIX TEXHOJIOTUH.

JucraHnoHHoe  oOy4yeHHe  oOecreuumBaeT  BO3MOXKHOCTh ~ KOMMYHHMKallMH ¢
MpernojaBaTesieM, a TaKXKe C JPYruMu O0Oy4aeMbIMH IOCPEACTBOM BEOMHApOB (Hampumep, ¢
UCIIONBb30BaHUEM TpOrpaMmbl  SKYpe), 4To crnocoOCTBYeT CIUIOUSHHIO TPYIIIbI, HAIMPaBIseT
yueOHYI0 IpyIIy Ha COBMECTHYIO paboTy, 00CyKI€HUE, IPUHATHE IPYIIIOBOTO PEIICHHUS.

B yueOGHOM mpouecce Ui MOBBILIEHUS YPOBHS BOCHPHSATHS U NepepaloTKU y4eOHOM
MH(pOpPMAIIMU CTYIEHTOB-UHBAJIUJOB U cTyAeHTOB ¢ OB3 mpumensitorcs MynbTUMEIUWHBIE U
CHeMaIN3UpPOBAHHBIE TEXHUUYECKHUE CpEACTBA INpueMa-nepenaaun yueOHol wuHdopmanuu B
JOCTYIHBIX (OopMax Uisl CTYIEHTOB C Pa3IUYHBIMU HapyHICHUSIMH, OOECIEUMBAETCS BBITYCK
aNbTepHAaTUBHBIX (OPMATOB TMEUATHBIX MarepuajoB (KPYHHBIH IIPUQPT), DIEKTPOHHBIX
o0Opa3oBareibHBIX pECypcoB B ¢opMax, aJalTUPOBAHHBIX K OrPAaHUYECHUSM 3J0POBbS
00y4aroLMXCsl, HATMYNe He0OXOAUMOTO MaTepUaTbHO-TEXHUYECKOTO OCHAIICHHUS.

[TonGop u pazpaboTka y4eOHBIX MaTepHUaOB MPOU3BOIUTCS MPEMOAABATEIIEM C Y4€TOM
TOTO, YTOOBI CTYJIEHTHl C HapyUIeHUSAMHU CcIyXa TMojlydald HH(GOpPMAIMIO BH3YyaJbHO, C
HapyIICHUSMU 3pEHUs — ayluajibHO (HampHUMep, C MCIOJIb30BaHHUEM IIPOrpaMM-CHHTE3aTOPOB
peun).

Jlyis oCyIIeCTBIIEHUS MPOLEAYp TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXYTOUHON
arrecTanuu oOydaromuxcsi HHBanua0B U Jui ¢ OB3 ¢oH/ OLleHOYHBIX CPECTB MO AUCIUILIUHE,
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MO3BOJISIONIMN  OLIGHUTh  JIOCTH)KGHHE UMH  pPe3yAbTaroB  OOy4YeHHST U yYpOBEHb
Cc(hOPMHUPOBAHHOCTH KOMIIETCHIIMMA, TPEIYCMOTPEHHBIX Y4eOHBIM TUTAHOM H  pabouei
IpOrpaMMOM  AWCHMIUIAHBL, aJanTHPyeTCs I OOydalolmuXcs WHBAIUIOB U JIUI[ C
OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBBSI c Y4ETOM VH/IUBUIYaIbHBIX
MICUXO(PU3UOIOTUICCKUX OCOOCHHOCTEH (yCTHO, NUCHBMEHHO Ha Oymare, MHCBMEHHO Ha
KoMmmbloTepe, B (Qopme TectupoBaHus © T.a.). l[Ipu HEOOXOTUMOCTH OOYJAFOIIMMCS
MPEIOCTABIISACTCS JOMOJHUTEIBbHOE BpeMsl JJs TOATOTOBKM OTBETa IMPH MPOXOXKICHUU
aTTeCTaIlHH.
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4. TEKYIIIM KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOUN

TACIATITAHBI

Tekymuii KOHTPOJIb U OLICHKA PE3yJIbTAaTOB OCBOCHHUS yYEOHON MUCHUIUIMHBI OCYIIECTBISIETCS
MperoaBaTelieM B IPOIECcCe MPOBEACHUS NPAKTUYSCKUX 3aHATHA U J1ab0paTopHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBITOJHEHUS OOYYAIOUIUMUCS WHIAMUBUAYAJIbHBIX 33JaHUN, MPOEKTOB,
uccnenoBanuii. [Ipomexxyrounas arrecranus B popme 3K3aMeHa BO 2 ceMecTpe

Pesynbrarel 00yueHus

@®opMBI 1 METOIBI KOHTPOJIS
OLIEHKU PE3Y/IbTAaTOB
00yueHust

JIUYHOCHIHBIE:.

1. yyBcTBO TrOpHOCTM M  YB@KEHUS K HUCTOPUHU U
JOCTH)KEHUSIM ~ OTCUECTBEHHOM  (PU3MUECKOM  HayKH;
¢u3nuecku TpaMOTHOE MOBEJAEHHE B HPOQEeCCHOHAIBHON
NEeSITeIbHOCTH U OBITY IpH oOpalleHuH ¢ npubopamu u
YCTPOMCTBAMU;

- TOTOBHOCTb K IPOJODKEHHIO 00pa30BaHUs U MOBBIICHUS
KBaJM(PHKAUN B n30paHHON npodeccuoHaTbHON
NEeSITeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU (PU3UUECKUX
KOMIIETEHIIUH B 3TOM;

- YMEHHE UCIOJb30BaTb  JIOCTMKEHHS  COBPEMEHHOMU
¢usnueckoii Hayku M (U3MYECKUX TEXHOJIOTHH  Juis
MOBBILIEHUS] COOCTBEHHOIO MHTEIIEKTYaJIbHOIO Pa3BUTHS B
BbIOpPaHHON PO(ECCHOHAIBHON eI TeIbHOCTH;

- YMEHHE CaMOCTOATENBHO JOOBIBaTH HOBBIE s cebs
¢u3nyeckue 3HAHMS, MCIONB3YSd JJIsI 3TOr0 JOCTYIHBIE
UCTOYHUKHU UH(OpMaLUH;

- yMeHue BBICTPaNBaTh KOHCTPYKTHBHBIE
B3aMMOOTHOIIEHHS B KOMaH/Ie 110 PEeLICHHUIO O0IIMX 3aj1ay;

- yMeHue YIPaBIATh CBOEH MIO3HABaTEIbHOU
JeSITEIIbHOCTBIO, IIPOBOJIUTH CaMOOLIEHKY YpOBHS
COOCTBEHHOTO MHTEJIEKTYaJIbHOTO PAa3BUTHUS;

Memanpeomemmuple:

2. WCTIONB30BAaHNE PA3NWYHBIX BHUJIOB  ITO3HABATEILHOU
NeSITeIbHOCTH  JUIsL  pelleHus  (QU3MuYecKux  3ajad,
IpUMEHEHHE OCHOBHBIX METOJOB MO3HaHHUs (HaOMOnEeHus,
ONMCAHUS, U3MEPEHHUs, DOSKCIEpUMEHTa) s U3yUCHHUS]
PAa3JINYHBIX CTOPOH OKPYXKAIOLIEN JEHCTBUTEIBHOCTH;

- HCHOJIb30BAHME OCHOBHBIX MHTEJUIEKTYAJIbHBIX ONEPALlU:
MOCTAHOBKH 3a/laud, (HopMyIupoOBaHMs TMIIOTE3, aHAlu3a U
CHUHTE3a, CpaBHEHHUs, 0000IleHus, CcHCTeMaTH3aluH,
BBISIBIICHHUS  NPUYUHHO-CIEICTBEHHBIX  CBA3E€H, ITOMCKQ
aHaJNoOroB, (OpPMYIUPOBAaHUS BBIBOAOB JJSI  HM3YUYCHHS]
Pa3IUYHBIX CTOPOH (PU3WYECKUX OOBEKTOB, SIBICHUN U
IPOIIECCOB, C KOTOPHIMH BO3HHMKAaeT HEOOXOAMMOCTb
CTaJIKUBaThCs B MpodeccruoHanbHOl cdepe;

- YMEHHE TEHEpUpOBaTh HUIEH U ONPEAENATh CpPEICTBa,
HeoOXOoMMbIE JJIsl UX peanu3aliy;

- yYMEHHE WCHOJb30BaTh pPAa3IMYHbIE HCTOYHUKU IS
nonyyeHus: (¢uznuecko MHQOpPMalMK, OLIEHUBaTh €€
JIOCTOBEPHOCTB;

- yYMEHHUE aHaJU3UPOBaTh U MPEACTABIATH MHPOPMALIUIO B

[T1CbMEHHBIN KOHTPOJIb B
dbopme:

- OTBETOB Ha BOIIPOCHI;

- BBITIOJTHEHUS JTA0OPATOPHBIX
U IIPaKTUYECKUX padoT;

- TECTUPOBAHMS.

'YCTHBIN KOHTPOJb B opme:
- UHAMBUIYaJIbHOTO OMPOCa;
- ppoHTaNBHOTO OMpOoCa;

- 3QIUTHl HHIUBUYaTbHBIX
MPOEKTOB, COOOIICHU 1O
TeMe.

[IpomexyTouHas arTecTanus
— DK3aMEH BO 2 ceMecTpe

Pa3JIMYHbIX BUAX,
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- yMeHHe yOIU9HO HPE/ICTABIATh pEe3yIbTaThl
COOCTBEHHOTO HCCIICA0BAaHUS, BECTH JUCKYCCUH, JOCTYIIHO U
TFapMOHUYHO coueTast cozepKaHue u bopmsI
npeAcTaBiIsieMoil nHpopMannu;

npeomemuule:

3. chopMUPOBAaHHOCTh TPEACTABICHUH O POJIM H MECTe
(GU3uKU B COBPEMEHHON HayyHO! KapTUHE MUPA; IOHUMaHHe
¢usmueckoil CymHOCTH HaOMomaeMbIX BO  BceneHHoi
ABJIEHUH, poiau (u3uku B (HOPMHUPOBAHUU KpPyro3opa u
(YHKIMOHANBHOM TI'PaMOTHOCTH 4YeJOBEKa JUIsl pPELIeHUs
IIPAKTHYECKUX 33]1ay;

- BIIAJICHUE OCHOBOIIOJIArAOLIUMHU ¢bu3nuyecKkuMu
HNOHSTUSIMM, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMY;
YBEPEHHOE HCIIOJb30BaHUE (PU3MUECKON TEPMUHOJIOTHH U
CHUMBOJIUKH;

- BJIaJICHUE OCHOBHBIMH METOJAMM HAy4yHOIO IIO3HaAHMS,
UCMOJIb3YeMbIMH B (pU3MKe: HaAOIIONEHHUEM, OIMCAHUEM,
U3MEpPEHUEM, IKCIIEPUMEHTOM;

- yMeHuss  oOpabarpiBaTh  pe3ynbTaTbl  HU3MEPEHU,
OOHapyXHBaTh  3aBUCHUMOCTb  MEXIy  (DU3HYECKUMHU
BEJIMUYMHAMU, OOBSICHATH MOJTYYEHHbIE PE3YJIbTAThl U JIEJIaTh,
BBIBOJIbI;

- c(OpMUPOBAHHOCTh YMEHHUS pelIaTh GU3NUECKUE 3a0a4H;
- Cc(hOpPMHUPOBAHHOCTb YMEHMSI MPUMEHITH I[OJyYEHHbIE
3HAHUS A1 OOBSICHEHUS YCIOBUN MPOTEKaHUs (PU3HMUECKUX
SBJICHUA B TpHUpOAE, NpodeccHOHaNbHOU cdepe U A
NPUHATHS IPAKTUYECKUX PEUICHNH B TIOBCEIHEBHON YKU3HHU;
- c(OopMUPOBAHHOCTb COOCTBEHHOW  MHO3MLMU IO
OTHONIECHUIO K (pu3nueckol mHGpopMaIuy, MoJydyaeMol U3
pa3HbIX HCTOYHUKOB.

OO0mme KpUTEPHH OLICHKH Pe3yJbTATOB OCBOCHHS Y4eOHOM AU CHHUIIIMHBI

B ycTHBIX M NHUCBMEHHBIX OTBETaX CTYJIEHTOB Ha MPAKTHUYECKUX (CEMUHApPCKHUX)
3aHATUAX, B COOOLICHUAX U JIOKJIAAax, 3CCe M APYrux GopMax ayAMTOPHOU M CaMOCTOSTENIbHOU
paboThL, a TaK)Ke B TEKYIIUX KOHTPOJBHBIX padOTaxX y4YWUTHIBAIOTCS: IIyOWHA 3HAHUH, BIaJeHUE
HEOOXOIMMBIMU YMEHUSIMH (B OObeMe MporpaMMmbl), JIOTMYHOCTh H3JIOKEHHUsS Marepuia,
BKJItOYasi 0000111€HN s, BBIBOIbI, COOJIOCHHE HOPM JINTEPATypHOU peun.

OneHKy «OTJIMYHO» 3acily’)KUBAET CTYAEHT, TBEPJO 3HAIOIIMK NPOrpaMMHBIN MarepHall,
CUCTEMHO U TpPaMOTHO U3JIaraloliUuid €ro, JAEMOHCTPUPYIOIIUN HEOoOXOJUMBIH YpOBEHBb
KOMIETEHINH, Y€TKUE, CKaTble OTBETHI HA JIOMOJHUTEIbHBIE BONPOCHI, CBOOOAHO BIIAJCIOIINI
MMOHATHUIHBIM aIllapaToM.

OneHKy «X0pomo» 3aciay’XUBacT CTYACHT, IPOSBUBIININ MOJHOE 3HAHHE NPOTrPAMMHOIO
Marepuasa, I1eMOHCTPUPYIOLUN cpOpMHpPOBaHHBIE HA JOCTATOYHOM YPOBHE YMEHHUS M HaBBIKH,
yKa3aHHbIE B IIPOrpaMM€ KOMIIETEHIUH, JOMYCKAIOUINI HENPUHIMIHNAIBHBIE HETOYHOCTH NpU
W3JI0)KEHUH OTBETA HA BOIPOCHI.

OneHKY «yI0BJIE€TBOPHUTEIbHO» 3aCIY)KUBAET CTYIACHT, OOHAPYXUBIIUI 3HAHUS TOJBKO
OCHOBHOI'O MarepHaja, HO He YCBOMBIIMU Je€Talli, JONMYCKAIOMIMKA OMIMOKM MPUHLIHUIIUAIBHOTO
XapakTepa, JIEMOHCTPUPYIOUIMI He 10 KOHIA CQOPMHpPOBAaHHBIE KOMIIETEHIIMH, YMEHUs
CUCTEMATU3UPOBATh MaTepuall U AeaTh BHIBOBI.

OLEHKY «HEYAOBJIETBOPHTEJIbHO» 3aCIY)KUBAECT CTYICHT, HE YCBOMBIIMH OCHOBHOIO
COZIep)KaHUs MaTepuaa, He YMEIOIUN CUCTeMaTu3upoBaTh MH(OPMAIIHIO, JIeJIaTh HEOOXOAUMBbIe
BBIBOJIBI, YETKO M TI'PAMOTHO OTBEYaTh HA 3aJlaHHBIE BOIPOCHI, JEMOHCTPUPYIOIIMM HU3KUN
YPOBEHb OBJIa/IEHUSI HEOOXOMMBIMH KOMIIETEHLIUSMH.
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OueHuBaHMe CTYIEHTA HA IK3aMeHe M0 YU4eOHO# JUCHHUIIIINHE

OneHKka «OTJIMYHO» BBICTABIACTCS CTYIACHTY, €CIM OH IIyOOKO M TPOYHO YCBOMI
POrpaMMHBIN MaTepua, UCUEPIBIBAIOIE, MTOCIEI0BATENbHO, YETKO U JIOTHYECKU CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3BIBATh TEOPHUIO C MPAKTUKOW, CBOOOIHO CHpABISIETCSA C 3aJadaMu,
BOMPOCAMU M JPYTMMU BUJaMH TPUMEHEHHs] 3HAHWUN, HE 3aTpyIHSETCS C OTBETOM IpHU
BUJOM3MEHEHUU  3aJaHW{, TNPAaBWIBHO OOOCHOBBIBACT MPHHITOE pEIICHUE, BIAJCeT
Pa3HOCTOPOHHUMU HaBBIKAMU U IPUEMAMU BBIMIOJTHEHUS TPAKTUUYECKHUX 3a]1au.

OneHka «X0pouo» BHICTABIISETCA CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTepHall, FPaMOTHO
U TI0 CYIIECTBY H3JIaraeT €ro, He JIOMYCKasl CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BOIPOC,
IIPABWJIBHO MPUMEHSET TEOPETUUYECKUE IOJOKEHUS MPU PELICHUM NPAKTUYECKUX BOIPOCOB U
3aJa4, BllajieeT HeOOXOAUMBIMU HAaBbIKAMH U MMPUEMAMH UX BBITTOJIHEHUS.

OneHka «y10BJIeTBOPUTEIbHO0» BBICTABIISIETCS CTY/IEHTY, €CJIM OH UMEET 3HAHUS TOJIbKO
OCHOBHOTO MarepHalia, HO HE YCBOWJ €ro JeTajeil, NOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO
npaBWiIbHBIE (HOPMYITUPOBKH, HAPYIICHHS JIOIMYECKOH MOCIENIOBATEIILHOCTH B H3JI0KECHUU
MPOrPaMMHOTO MaTepuaa, UCIIBITHIBACT 3aTPYIHEHUS IPU BBITIOJTHEHUH MTPAKTUYECKUX PaOOT.

OneHka «Hey10BJETBOPHUTEIbHO» BBICTABISIETCS CTYACHTY, KOTOPbIH HE 3HAeT
3HAYUTEJIBHOW YacTH MPOrpaMMHOI0 Marepuana, [OMYCKaeT CYIIEeCTBEHHbIE OIIUOKH,
HEYBEpEHHO, C OOJIbIIMMHU 3aTPyIHEHHSIMH BBITIONHACT MpakTHueckue padorel. Kak mpaswuio,
OIICHKA «HEYIOBIIETBOPUTEIBHO» CTABUTCS CTYICHTaM, KOTOpble HE MOTYT MPOAOIDKUTH
oOyueHue 0e3 JOMOIHUTENbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCLUILIIMHE.

Bonpocsl 1J11 NOATOTOBKH K MPOMEKYTOUHOI aTTecTalluu
1o y4eOHo# AucnuninHe «Puznka»

1. dusnueckre BeauuuHbl. OCHOBBI (PU3MYECKUX 3HAHUM.

2. N3zmepurensubie npubopsl. llkana. Llena nenenus.

3. Mexannueckoe nBrxenue. MarepuanbHas Touka. Cucrema oTcuera.

4. OcuoBuble Mexanndeckne BenuuuHBL(V,St).Eqununsr m3mepenus. Cucremsl
KOODJMHAT.

S, PaBaomepHoe nBuxenue. I'papuk. @opmynsl.

6. YCKOpeHHOE ABM)KEHUE. YCKOPEHHUE. YpaBHEHUE CKOPOCTH, NIEPEMEILECHUS.

1. Cuna. Cnoxenue cuit. Bugsl cui. 3akons! HeroToHa.

8. CBobonHOE najieHue. 3aKOH BCEMUPHOTO TATOTEHHSL.

9. OHeprus, BUJbl SHEPTUH. 3aKOH COXpaHeHus F3Hepruu. Pabora u MOLTHOCTb.

10.  Ocnouble nonoxxenuss MKT 1 ux onbITHOE 000CHOBaHUE.

11. Wneanwusbiii ra3. [laBnenue raza. OcaoBHoe ypaBuenne MKT.

12.  Temmneparypa. Tepmonnnamuueckoe paBHoBecue. [lIkansr Temneparyp. [Ipudopsr.

13.  Msompomecchl. Ux rpadukm.

14.  BuyTpeHHssa. DHeprus uaeagbHOro rasa.

15.  H3meHenue BHyTpeHHel sHeprun. Pabora mpu nzomnporneccax.

16.  IlepBslii 3aKOH TepMOAMHAMUKH. Aa0aTHBIN mpoliecc.

17. TemmoBsie aurarenu. KII/I.

18.  Arperarnsle cocTosHus BemecTna. [lepexoa u3 oqHOrO COCTOSTHUS B JJpyroe.

19. Hacpiuennsiii nap. Kurnenne n ucrapeHue »XuaKoCTH.

20.  Bnaxnoctb Bo3nyxa. Touka pocsl. [TpuGop 1 onpenenenus BIaXHOCTH.

21.  MomnekynsipHOE CTpOCHHE )XUIKOCTH. [I0BEpXHOCTHOE HATSKEHHUE KHUIKOCTH.

22.  SlBneHMe cMauMBaHUA U HecMauMBaHUs. KamuisipHOCTS.

23.  MonekysipHOE CTpOCHHE TBEPABIX Tell. Kpucramimueckas pemeTka.

24.  CsoiictBa TBepabIx Tei. Jledopmanus. Buasl nedopmanuu.
25.  Awmopdusle Tena. 3akon ['yka.
26.  Dnextpuzanus Teln. OJEKTPUUECKUH 3apsA. 3akoH COXpaHEeHus 3apsja.
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B3aumogeiicTBue ToueuHbIX 3apsaoB. 3akoH KynoHa.

27. KonneHncaropsl. DneKTpoeMKOCTh. BUibl cOoeAMHEHHST KOHAEHCATOPOB.

28.  Dnexrpuueckoe moie. ['papuueckoe n3o0pakeHNe JTUHUNA ATEKTPUYECKOTO OIS,
HanpsikeHHOCTB 37EKTpUYECKOTO MOJIA.

29. [locTosinublif  AnexTpuueckuid Tok. Cuna Toka. [lmotHocTh TOKa. YcnoBus
CYIIIECTBOBAHUS TOKA.

30. 3akom Owma mns yuactka nenu. CompoTuBieHHE. YACIBHOE CONPOTHUBICHHE.
DIEeKTPOJABKYIIAsA cuiia. 3akoH Oma Jisi MOJTHOW LIETIH.

31. Buabl coenrHeHus: TPOBOAHUKOB.

32. PabGoTta, MOIIHOCTH 3JEKTPUYECKOTO TOKa. TeraoBoe AeHCTBHE TOKa. 3aKOH
Jxoyns- Jlenna.

33. MaruutHoe nosie. MaruutHas WHAYKUMS. CHIIOBBIE JIMHUM MAarHUTHOTO MOJIA.
B3aumoneiictBue TokoB. JlelicTBHE MarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM. 3aKOH AmIepa.

34. MarauTHeIi IIOTOK MaruuTtHsie CBOIiCTBa BEIECTBA. MaruautHas
MPOHUIIAEMOCTb.

35. JlelicTBre MarHUTHOTO NOJIsl Ha ABMXKYIIuUica 3apsia. Cuna Jlopenua.

36.  DnexkTpuuecKkHid TOK B KHAKOCTAX. 3akoHbl Dapazges. DIEKTPUYECKHI TOK B

Metajiax. IIpoBoOgHMKM M IUANEKTPUKU. OJIEKTPUYECKUMM TOK B raszax. Buuel paspsnos.
ITomynpoBognuku. P-11 nepexon.

37.  OnexrpoMarnutHass wuHAykuua. Oneir  @apages. IIpaBuno Jlenma. 3akoH
ANIEKTPOMAarHUTHON UHAYKLUH. CaMouHAYKLUS. Tpanchopmarop. Koappumnment
TpaHchopmaruu.

38.  Cger. Ucrounuk cBera. CBoiicTBa CBeTA.

39.  3axoHbl OTpaxeHus cBeTa. Buasl orpakenus. [Ipenomienue cBera. 3aKOHBI
PEITOMIICHHSL.

40.  JIunzsl. Bunel nuns. [octpoenue B nuH3ax. OnTuyeckas cuiia JUH3BL.

41. Hucnepcus. Indpakuus .Muarepdepenmus cera.

42.  ®oroapdexr. Omnpir CronmetoBa. 3akoHbl (orodddexra. Doron. Teopus

dororpdexra. YpaBuenue DitHimrelina. KpacHas rpanuna ¢porosddexra.
43.  Arom. Monens Tomncona. OnsiT Pesepdopna. Monens aroma.

44.  PaauaxtuBHOCTH. Buael n3nyuenuii. [IpaBuma cmenieHus.

45.  CocraB aTOMHOIO si/ipa. SIaepHble CHIIbl. DHEPIrHsl CBA3H.

46.  Tumbl spepHbIX peaknuid. MexaHu3Mm JeleHus saep ypaHa. TepmosaepHas
peakuus. Yrpasisemas sepHas peakuus. S IepHbIi peakTop.

47.  DKcrepeMeHTaJIbHbIE METO/Ibl PETUCTPALIMH 3aPSKEHHBIX YACTHII.

48.  buonorunyeckoe JeicTBUE paJHOaKTUBHOTO W3TyYeHUS. DIeMEHTapHbIe YACTHIIBI.
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JUCT PETUCTPAIIAU U3SMEHEHUM (AKTYAJIM3AIIAN)
PABOYEN ITPOT'PAMMBI YUEBHOM JUCIIUILINHBI

OV/I. 11 ®U3UKA

HanmMenoBanue crieriuaabHOCTH
23.02.01 Opranu3anus nepeBo30K U yIIpaBJI€HUE HA TPAHCIIOPTE

Pabouas mporpamma ydebnoit mucrurummabel OV][ 11 ®usuka Ha 2023-2024 y4eOHbIi
T'OJl paCCMOTPEHA U TIEPEYTBEPIKICHA HA 3aCEIaHNU IIUKJIOBOW METOINYECKON KOMUCCHH (PU3HKH
¥ MaTEeMaTUYECKUX TUCIUIUINH 0e3 N3MEHEHUH.

[Ipotokosn Ne 10 ot «26» utons 2023 r.

IIpencenaTens HUKIOBOM METOAMYECKON KoMuceun . /2" E B. I'epnunrep
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