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CTpyKTypa M cofep:KaHue TUCIUTIMHBI
1. Hean u 3a1a4u JUCHMILUIMHBI, €€ MeCTO B yUeOHOM mpoliecce

[enp w3yueHuss OUCHUIUIMHBI «®PU3UKA» — YCBOCHUE CTYJIEHTaMUu
(byHIaMEHTAIBHBIX MOHATUN U 3aKOHOB (PU3HUKHU, PU3NIECKUX METOJIOB MCCIICTOBAHNS
¥ aHajm3a B 00beMe, HeOOXOAMMOM ISt IPO(ECCHOHATLHOM eI TeTbHOCTH.

3amaun u3yyeHus TUCIUILTUHBI « DU3UKa»:

chopMHUpOBaTh y CTYACHTOB HAYYHOE MBIIUICHUE W TPABUIHLHOE MOHUMAaHUE
(bu3MUeCcKUX MOHATUN, 3aKOHOB, TEOPUI U TPAHUI] UX TPUMEHUMOCTH;

PACUIMPUTD U YTIIYOUTh 3HAHUS CTYJICHTOB 00 OKPY’KaIOIIeM MHUpPE, O XapaKkTepe
B3aMMOCBSI3H (PU3MYECKUX 3aKOHOMEPHOCTEH C MPUPOJAHBIMU U AHTPONOTE€HHBIMU
SIBIICHUSIMU;

o0y4YuTh METOJIaM U ITpUEMaM PElICHUs MPAKTUYECKUX 3a7a4 (PU3UKU B paMKax
po¢dheCCUOHATIBHBIX KOMITETEHITUH;

oOy4uTh METOJIaM TMPOBEACHUS (UINYECKOTO HKCICPUMEHTA, HU3MEPEHUs
(bU3UYECKUX BEJIMYUH, 00PaObOTKHU U aHAIU3a SKCIIEPUMEHTAIBHBIX JAHHBIX.

Hucrumnaa «duszuka» paccmMaTpuBaeTcsi Ha 0asze mpecTaBlIeHUN 0 Haubosee
IIPOCTHIX U 00IMMX (popMax JBHKEHUS MAaTEPUHU U UX B3aUMHBIX MPEBPAIEHUSAX, KaK
HayKa, M3ydarolas oOIlNMe CBOMCTBA W 3aKOHBI JIBIDKCHHS BEIIECTBA W TIOJIS.
[TonsiTuiinelil anmapat (GU3UMKU CTPOUTCS HA 0aze TPEX OCHOBHBIX IMPEICTaBICHHIL:
MEXaHUYECKUE HATJISIHbIC TIPEICTABICHUS; JOTUKO-MaTeMaTUYECKHUE TTPEICTaBIICHNUS,
dbunocodpckoe obocHoBaHME (u3nueckux TmpeacTaBieHu. OCHOBY TMOHSITHHHOTO
anmapara (U3MKU COCTABJISIOT (PU3MUECKUE BEIUYUHBI, (PU3MUECKHUE 3aKOHBI,
€IMHULIBI U3MEPEHUsT PU3NUECKUX BETUYUH U METO/IbI UCCIICIOBAHUSI.

N3ydenune (HpU3MKM OCYIIECTBISIETCS 1O MEPE MOCIEI0BATEILHOTO ACTaIBHOTO
M3JIOKEHUSI COJIEPKAHUS €€ OCHOBHBIX Pa3J/iesioB: MEXaHHMKa, MOJICKYJIsipHast (uU3uKa,
KoJiIeOaHUs U BOJIHBI, DJICKTPUUYECTBO U MarHeTU3M, ONTHKA, (PU3MKA aTOMa U sijepHas
¢uzuka. [Ipu paccMoTpeHnn (u3NUECKUX SIBJICHUN (HOpMHUpPYETCs MPEACTABICHUE O
(bU3UYECKNX BEIMUUHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMO/ICHCTBUS BEIIECTBA U
OJIS.

[IpeameTom uzyuenus yaeOHON AUCIUIUIMHBI «DU3UKay SBISIOTCS MPOCTHIE U
oOmue GopMbl IBIKEHUS MATEPUH W WX MPEBpAIECHUs, OOIINEe 3aKOHBI (DU3UKH,
TEOPETUUYECKHE U IKCIIEPUMEHTATILHBIE METO bl UCCTIEAOBAHUS (DU3UICCKUX SBICHUI.

Heorbpemnemoit yactero kypca «Ou3nka» SBIAIOTCS MPAKTUKYM IO PEILIEHUIO
3a/1a4 1 JabOpaTOpHBIH MPaKTUKyM. Ha mpakTukyme 1o pemeHuro 3a/1a4 3aKperuisieTCsI
TEOPETUUECKUIN MaTepual JICKIIU, OCBAaMBAIOTCS METO bl 1 MAaTEMATHUYECKUE MPHUEMBbI
peumieHust  ¢usumyeckux  3amad.  JlaGopaTopHbIi  MPaKTUKyM,  IO3BOJISIET
AKCIEPUMEHTAJIbHO U3y4daTh (U3UYECKUE 3aKOHOMEPHOCTH, OCBAWBATh MPUHIIUIIBI
npoBefieHNs (U3UYECKOTO HKCIEPUMEHTa U HM3MEPEHUN (PU3MYECKUX BEJIUYMH,
o0pabaTbIBaTh, aHAJIU3UPOBATh U CHUCTEMAaTU3HPOBATH MOJIy4eHHbIE
AKCIIEPUMEHTAJIbHBIC JJAHHBIC.



2. Mecto nucuumiusbl B ctpykrype OOII BO

JucunmuinHa «@PU3MKa» OTHOCUTCS K MOJAYJII0 €CTECTBEHHOHAYYHBIX
auciuIuIne. M3yueHre JaHHOW MUCHMIUIMHBI 0a3upyeTcs Ha IIKOJIbHOW MOATOTOBKE
CTYJIGHTOB IO MaTeMaTHKe U (U3HKE.

Copnepxanue JTUCUUTUTUHBI B3aMMOCBSI3aHO C JUCLUIUIMHAMUA
«MaTteMatnueckuii aHanu3», «Anredpa M TEOMETPUS» M CIYKUT OCHOBOM JIst
OCBOEHUS NH)KECHEPHO-TEXHUYECKUX JUCIUILIINH.

OOyuaromuiicss, HAaYMHAIOMIUNA H3YYCHHE TUCHUIUIMHBI «DU3UKa», JOKEH
3HaTh OCHOBBI MHTErPAIbHOTO M JTU(PEpEeHINATbHOTO HCUMCICHUS U (U3HKY B
npeaenax nporpaMmbl CPETHEN IIKOJIBI.

HuctumnHa «@u3uka» (GOpMHUPYET Yy CTYIECHTOB TEOPETHUECKUE 3HAHUS U
PAKTUYECKUE HABBIKM B PA3IMYHBIX 00MacTsIX (U3MKU (MEXaHUKA, MOJICKYJIApHas
¢u3rka U TepMOAMHAMUKA, JIEKTPUUECTBO U MAarHeTusM, ONTHKA, (pU3MKa aToma U
anepHas GU3MKa); LEJOCTHOE MPEACTaBICHNUE O (PU3NUECKUX MpoLeccax U SBICHUSIX,
MIPOTEKAIOIIUX B MPUPO/JIC; HABBIKK MCIIOJIb30BAHUS COBPEMEHHBIX HAYYHBIX METO/IOB
MO3HAaHUS TPUPOJbI W BJIAJCHHE MMM HAa YPOBHE, HEOOXOJUMOM Jid pEeUIeHUs
MPAKTUYECKUX 3a]1a4 MPU BBIIOJIHEHUH MPOPECCUOHAIBHBIX 00S3aHHOCTEN.

3. TpeGoBanus K pe3yJibTATAM 0CBOEHUSI COAEPKAHUS TUCIIUTITHHbI

Koa u nHaumeHoBanue WNHaukatopsl AOCTHKEHUI [lepeueHp MIaHUPYEMBIX PE3yIbTATOB
KOMITETCHIINU KOMITETEHIIUH (TI0 peaan3yeMon
JACITUTITAHE)
OIIK-1. OIIK-1.1 [Ipumensier | 3HaTh: OCHOBHBIE (PU3UUECKHUE SIBICHUS,
CriocobeH MprUMEHSITh MaTreMaTHYecKui anmapar, | Med W TPUHIWIBL, COCTAaBIISIONINE
€CTeCTBEHHOHAYYHbIE U METOJIBI MaTEeMaTHYECKOTO | OCHOBBI COBPEMEHHON (DHM3MKHU; 3aKOHBI
OOLICUHKECHEPHBIE 3HAHUS, | aHaJIM3a M MOJCIMPOBAHUS Ul | (U3UKU M TPAHHUIIBI UX TPHMEHUMOCTH;
METO/Ibl MATEMAaTHUECKOIO | PEIleHHUs 33724 | OCHOBHbIE (M3HYECKHE BEIWYHHBI U
aHaJM3a U MOJIENIUPOBaHUS | TPO(eCCHOHATBHOM KOHCTaHTBI, WX ONpE/CIeHUE, CMBICI,
B ipoeccHoHaBbHON JIESITEIbHOCTH. CHOCOOBl M EIUHMLBI HX H3MEPEHUS;
JIESITEIbHOCTH. OIIK-1.2 IIpumensiet HAa3HAYEHWE M TNPUHLHIBL JEHCTBUSA
€CTeCTBEHHOHAYYHbIE H/MIN BOXHEHIINX (PU3UIECKUX TIPHOOPOB.
0O0IIeNHXEeHEepHbIE 3HAHUS JUIs1 YMerts: NIPUMEHATh ¢duznueckue
peLeHus 3agay 3aKOHBI; TPAKTOBAaThb CYTh (PU3UUECKUX
po¢heCCUOHATBHOM SBJIE€HUW, BEJIMYMUH U  T[OHATHUH;
JeSITEITbHOCTH. BbIp@XaTh (U3UYECKUE BEIUYUHBI B
CUCTEME CH; paboraTb c
na00paToOpHBIM 000pyIOBaHNEM;
WCTONB30BaTh METOJUKU (U3UIECKUX
HM3MEPEHUI u 00paboTku
9KCIIEPUMEHTATBHBIX JTaHHbIX.
Bnamers:  HaBBIKAMH  TIPUMCHEHHS
OCHOBHBIX O0IIE(PU3NUECKIX 3aKOHOB H
MPUHLUIIOB;, METOAOJIOTHEH PpeIIeHUS
3a]a4 M3 Pa3NIMYHBIX Pa3JeNioB OOIIeiH
¢busnKy; METOAAMHU ¢dusuKo-
MaTeMaTHYECKOTO aHanm3a UIst
pelLleHUs] €CTECTBEHHOHAYYHBIX 3aJa4 U
¢busnyeckoro MOJICJIUPOBAHHUS B
WH)XEHEPHOW  TNpaKkTHKE;  HaBBIKAMH
00pabOTKM W  WHTEPIPETUPOBAHUS
PE3y/IbTAaTOB 3KCIIEPUMEHTA.




4. CTpyKTYypa U co/iepKaHue TN CHUILTHHbI

4.1. O0beM yueOHOM TUCHMILIMHBI M BUAbI Y4eOHOH padoThl

. O0bem yacos (3a4. ef1.)
Bu yuednoii padore1 Ounas gpopma | 3aounas popma
O61mas yuedHas Harpy3Ka (Bcero) 180 180
(5 3au. en) (5 3au. en)

Oobs13aTesbHAsE ayANTOPHAA y4eOHAsA HArpy3Ka (Bcero) 64 14
B TOM 4YHcJIe:
Jlexuuu 32 6
CeMHHApCKHUE 3aHATHS - -
IIpakTudeckue 3aHATUSA 16 4
JlaGoparopHbie pabOThI 16 4
Kypcosas paboTa (KypcoBoOii IpOEKT) - -
Hpyrue ¢opMbl W MeETOABl OpraHU3ald  00pa30BaTEIHLHOTO
mporiecca  (pacuemuo-epaguueckue  pabomsi,  epynnogvlie
OUCKYCCUlU, posiesble Uepbl, MPeHUH2, KOMNbIOMEPHble CUMYIAYUU, - -
UHMePAKmMueHble TeKYuu, CeMUHapsl, AHAIU3 OeL08bIX CUMYaYUll U
m.n.)
CamocrositesibHasi pa6ora cryaeHTta / popMa KOHTAKTHOI 80/36 166/0
padoThI
®dopma arTecTanust 9K3aMEH 9K3aMEH

4.2. Conep:kaHue pa3iesioB IMCHUIIMHBI

Cemectp 2

Tema 1. MexaHnuka.

Kunematuka warepuanbHoil TOuku. Ilpocteilive @usnueckue Moaeu.
IlonoxxeHne MarepuambHOW TOYKH B IIPOCTPAHCTBE. MEXaHMUYECKOE IBUKCHHE.
Koopaunatel u paauyc-BeKTOp TOYKM. BekTop mnepemMmemieHus, TpaeKTopus,
MIHOBEHHAsi CKOPOCTb TOYKHU.

JIBU>KEHHE TOYKH MO OKPYKHOCTHU. YTJOBasg CKOpOCThb. CBSI3b JMHEUHOW U
YIJIOBOM CKOPOCTEN. J[BMYKEHME TOUKH I10 ITPOU3BOJIBHON TpaekTopun. HopmansHOE 1
TaHTC€HUUAJIBHOE YCKOPEHUE TOYKH. Paanyc KpUBU3HBI U LEHTP KPUBHU3HBI IIPU
JIBUYKCHUH IO KPUBOJIUHEUHON TPACKTOPUH.

JlnHaMuKa MaTepuaibHOM TOUYKU. 3akoHbl HeroToHa. [lepBoiii 3akoH HbroToHA.
NHepunanbHble M HEMHEPIMAIBHBIE CHCTEMBI OTcueTa. BTopoil 3akoH HreroTOHA.
Tperunii 3akoH HptoroHa. @yHAaMEHTaIbHbIE B3aUMOICWUCTBUSI B IMPUPOAEC. 3aKOH
BCEMUPHOTO TAroTteHus. Cuna TskecTH, Bec Tena. Cuibl ynpyroctu. Cuisl Cyxoro u
BA3KOro TpeHUs. CUIIbI aIr€3HH.

3aKOH COXpaHEHHMs uMIylbca. Mmmynsc marepuanbHON TOUKM. KMImynbe
CUCTEMBI MaTEPUAJIbHOM TOYKH. 3aKOH COXpPAHEHUS HUMIyJibca. J[BMYKEHHE Ten C
IepeMeHHon Maccoil. PeaktuBHOe nBumkeHue. YpaBHeHue Memepckoro. @opmyna
[InonkoBckoro.

PabGoTta, momHOCTh, HSHeprus. 3akoH coxpaHeHHs sHepruu. Pabora cui.
Kunernueckass sHeprust marepuanibHOM TOYKH. [loTeHUManbHas >SHEpruss u ee
BBIYMCIICHUE JJISI TPABUTALIMOHHBIX U YIPYTUX CWI. MOIIHOCTh. 3aKOH COXPaHEHUs
MEXaHWYECKON IHEPTUH.



MexaHnnka TBEpAOro tena. TBepaoe Teno Kak CUCTEMa MaTEpPUAIbHBIX TOYEK.
Moment unepuuu. Teopema Illteiinepa (6e3 BbIBoja). OCHOBHOE ypaBHEHHE
JUHAMHUKH BpAaILlaTEIbHOTO JIBUXKEHUSI TBEPJOIO TEJa OTHOCHUTENIBHO HEMOJBHKHOU
ocH (ypaBHEHUE MOMEHTOB). 3aKOH COXPAHEHHUSI MOMEHTa UMITYJIbCA.

Tema 2. Konebanus u BOJHEI.

Konebanuss u BonHbl. ['apMoHMYecKkue KoJeOaHUST W UX XapaKTEPUCTUKH.
CBoOo/sHBIE  MEXaHMYECKHME  TapMOHMYeckue  KoieOanus.  ['apMoHHueckuit
octmusiTop. [IpyxunHbId, GU3MUecKuit 1 MaTreMaTudeckuii MmasiTHUKU. CBOOOIHBIE
3aTyxaroume MexaHudeckue kojiebaHusi. BolHyX/IeHHbIE MEXaHUYEeCKUEe KoJieOaHusl.
Bonusl B ynipyroi#t cpene. YpaBaenue Oeryiieil BoaHbsl. @a3oBas CKOPOCTb. DHEPIusi
YIIPYTOX BOJIHBI.

Tema 3. MonexynspHas Gpu3uka 1 TepMOJAUHAMHUKA.

OcHOBbI MOJEKYJISIpHOH (Pu3nKU. OCHOBHBIE TIOJOKEHHSI MOJEKYJSIPHO-
KMHETUYECKOW Teopuu. Mozens maeanpbHoro rasa. Mzompouneccel. ['a30BbIe 3aKOHBL.
OCHOBHOE ypaBHEHME KHHETHYECKOM TEOpHHM Tra3oB. YpaBHeHue Kranenpona-
MenneneeBa. BHyTpeHHSsI 3HEprusi MACalIbHOTO Ta3a, €€ 3aBUCHUMOCTb OT 4YHUCia
cTeneHe cBoOonbl Mosiekyn. Pacnpenenenue MakcBenmna MOJIEKYJdT rasza 1o
ckopocTsiM. Pacnipenenennie bonsimana. bapomerpudeckas gpopmyna

Tepmoannamuka. [lepBoe Hauano TepMoAMHAMUKH. TEIIIOEMKOCTh UJI€AIBHOTO
raza. [lpuMeHeHMe mNEpBOrO0 Havyajla TEPMOAMHAMHUKH K  H30MpOLIEcCcaM.
Anuabatudeckuit mporecc. Bropoe Havano tepmoauHamuku. MaeanbHas TemioBas
MamHa U ee Kodduimuent mnoneznoro nevicteusa. llukn Kapuo. DuTpomus.
TepMmonnHaMuyeckasi BEpOSATHOCTb COCTOSIHUS. DHTPOMHS U OECIIOPSIOK.

Tema 4. DnekTpuuecTBoO.

DIIEKTPUYECKOE TOJIE€ B BAKyyM€. JJEKTPUUECKUU 3apsii. 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsana. 3akoH Kymona. DnekTpuueckoe noje. HanpsokeHHOCTh U
MOTOK HANPSKEHHOCTH 3JIeKTpuyeckoro noissd. Teopema [Maycca u e€ nmpumMmeHeHue.
Pabora nipu nmepemeniennn 3apsiga B aekrpuueckom nose. Hupkymnsuus Bektopa E.
[loTeHnman ¥ pa3HOCTh MOTEHLMAIOB. DKBUIIOTEHIMAIbHbIE MOBEPXHOCTH. CBS3b
MEXy HaMpPsSHYKEHHOCTHIO U TOTEHIUAIOM.

JIMDNIEeKTpUKU W TPOBOJHUKU B DJIEKTPUYECKOM Tosie. JIMdNeKTpuku B
ANEKTPUUYECKOM MoJie. BEeKTop nosjsipusaiuu, BEKTOp AIEKTPUUECKOTO CMEIEHUS i UX
CBSI3b  C  HaNPSHKEHHOCTBIO  BJIEKTPUYECKOro  moiid.  JudnmekTpudeckas
BOCIIPUUMYHUBOCTH U TPOHUIIAEMOCTb.

[IpoBoIHUKM B 3JIEKTpUUYECKOM ToJie. Pacripeaenenne 3apsi0B Ha TPOBOTHUKE.
DnekTpoeMKocTh. KoHIeHCaTOp, COEINHEHUE KOHAEHCATOPOB. DHEPTUS 3aPSKEHHOTO
KOHJeHcaTopa. [II0THOCTE SHEPIrUM ANEKTPUUECKOTO MOJIS.

[TocTostHHBIA  3nEKTpUYECKUHA TOK. [lOCTOAHHBIA 3JNEKTPUYECKUH  TOK.
[InotHocTh  TOKa.  CONpPOTHBJIEHHE  MPOBOAHMKOB.  CBEpXHPOBOAUMOCT.
Onekrpoapmwxkymas cuna (DC). 3akon Oma Jis yyacTKa LIENM B BEKTOPHOM
(muddepennmanpHoif) popme. 3akoH Jxoymns-JleHma. Pa3BeTBIeHHBIC 2JICKTPUUECKHE
nenu. [Tpasuna Kupxroda.

Tema 5. Marnetusm.

MaruutHOe noJjie B BaKyyMe M BellecTBE. B3anmoneicTBUe AIEMEHTOB TOKA.
MaruutHas WHIOYKIUS U HAOPsSHKEHHOCTh MAarHUTHOTO mnojs. 3akoH buo-Caapa-
Jlanmaca. 3akon Amriepa. MarHuTHoe 1moJjie mpAMOro OECKOHEYHOro MPOBOJHUKA C
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TOKOM. CHJIOBBIE JIMHMM MAarHuTHOro mnois H, nupkynsuus BEKTOpa MarHUTHOU
uHAyKOuu. Teopema o0 MoaHOM TOKe. J[efCTBHE MAarHMTHOIO MOJIS HA MPOBOJHUK C
TOKOM W JBIxXyIuiics 3apan. Cuna Jlopenma. IlpsimoyronbHas pamka (KOHTYp) ¢
TOKOM B OJTHOPOJTHOM MarHMTHOM TIOJIE.

OnekTpoMarHuTHass WHAYKIUA. MarautHeld  notok. IlpaBuno Jlenna.
Camounaykuus. MHIyKTUBHOCTb KOHTYpa. DHEPTUs KOHTYpPa C TOKOM.

DNEeKTpPOMarHUTHbIE KOJIEOAHUS U BOJIHBI. BBIHYKEHHBIE 3JIEKTPOMArHUTHbHIE
kojebanus. [lepemMeHHbII TOK

Konebarenbupiii  koHTYp. JuddepennuanbHoe ypaBHEHHE COOCTBEHHBIX
KojeOaHuii B KOHType. 3aryxarouue 3JeKTpuyeckue Kojebanus. BwiHyXaeHHbBIC
ANIEKTPUUECKUE KOJeOaHMsl B TMOCIEIOBATEIbHOM KOHTYype. Pe3oHaHC HampspKeHH.
[Tepemennslit Tok. [lonydenne nepeMeHHOro Toka. [IpoxoxeHne nepeMeHHOro ToKa
yepe3 €MKOCTh M MHIYKTUBHOCTb. BekTopHble auarpammel. 3akoH Oma s
MIEPEMEHHOT0 TOKAa. MOIIHOCTh NEPEMEHHOr0 ToKa. D((PEKTUBHBIEC 3HAUEHUS TOKA U
HaIPSLKEHUS.

OcHoBHBIE TOJIOXKEHU Teopur Makcsemna. YpaBHeHuss MakcBemia B
UHTETpaibHOM dopme.

Tema 6. OnTuka.

I'eomeTpuyeckas U BOJIHOBasl ONTHKA. Pa3BUTHE B3IJIA0B Ha IPUPOAY CBETA.
3aKOHBI IPEJIOMIICHHSI M OTPA’KEHMSI CBETOBBIX BOJIH. [10JIHOE BHYTpEHHEE OTPAKEHHUE.
JIunzel. puaoun Oepma.

CeroBas BonHa. WHrepdepenuus csera. dudpaxuusa. [lomapuzanus.
[Tornomenue cBeta. 3akoH byrepa. Paccesnue ceera. [lucnepcus cBera.

KBanroBas mnpupona mznydenus. TemoBoe wm3nmyuyeHue. Popmyna Ilnanka.
Ces3b Mexnay ¢opmynoii [Inanka, 3akonom Credana-bonbumana, popmynamu Buna
u Panes-Jxunca.

Buemnnii  ¢potodrpdexr. 3akon CroneroBa. YpaBHeHHME ODUHIITEHHA I
BHewHero (oroddpdexra. @otonsl. Macca u umnynsc QotoHa. JlaBieHue cBeTa.
Dddexr KomnTona u ero Teopus.

Tema 7. ATromHas u saepHasi pusuKa.

®uznka atoma. ATOMHOEe A1po. PannoakTMBHOCTB. 3aKOH paJuOAKTUBHOIO
pacnazna. SlnepHbie peakiuu.

Crpoenune aTtoma. 3aKOHOMEPHOCTHM B aTOMHBIX CHEKTpax. Mogenu artoma.
ITocrynmater  bopa. IT'unoresa pne bpoisist. BoigHOBBIE CBOWCTBA  BELIECTBA.
KopnyckynspHo-BoTHOBOM IyaJIu3M CBOMCTB BEILIECTBA. [TpuHIMI
HEONPEIETIEHHOCTH.

3apsan u macca aroMHbIX siaep. M3oronbl. CiMH M1 MarHUTHBIM MOMEHT sipa.
CocraBHble yacTu atoMHOro sapa. Jlebexkt wmaccbl. DHeprus CBsI3M  sjpa.
YcerouuBocTs saep. Ipupona saepHsix cuil. BzauMonencTere HyKJIOHOB.

PaamnoakTuBHOCTB. 3aKOH paJM0aKTUBHOTO pacnaja. [IpaBuia cmemenus. bera-
pacnaz. Helitpuno. B3anmonpeBpaiienus: Hyki10HOB. HeUTpoHsl. SnepHbie peakuumu.



4.3. Jlekuuu

N O0bem yacoB
wn Ha3panmue Tembl Ounas | 3aounas
(opma (opma

1 | KureMaTnka MaTeprHabHOW TOUKH 2 1

2 | Junamuka mMatepuanbHON TOUKH. 3akoHbl HploTOHA 2 1

3 | 3akoH cOXpaHECHHUS UMITYJIbCA 1 -

4 | Pabora. MomHOCTE. DHEPrHsl. 3aKOH COXPaHCHHS SHEPTHH 1 -

5 | MexaHuka TBepIOro Tena 2 -

6 | MexaHuka Koae0aTeILHOIO IBIKEHUS 2 -

7 | OCHOBBI MOJNIEKYISIPHOH (PH3UKH 2 1

8 | TepmoanHaMuka 2 -

9 | DaekTpUYecKoe Mojie B BAKyyMe 2 1
10 | JudneKTpUKU U IPOBOIHUKHU B 9JICKTPHUYCCKOM II0JIC 2 -
11 | IlocTOsIHHBIN AIIEKTPUIECKHUN TOK 2 1
12 | MarauTtHOe TI0Jie B BAKyyME U BEIIIECTBE 2 -
13 | DmekTpoMarHuTHAS HHAYKITUSL 2 -
14 | DnexTpoMarHUTHBIE KOIEOAHHS 2 -
15 | I'eoMeTpuueckas ¥ BOJHOBAS ONTHKA 2 -
16 | KBanToBas npupoaa m3mydeHus 2 -
17 | OcHOBBI aTOMHOH U AAEPHON HU3UKK 2 1

Hroro: 32 6
4.4. TlpakTH4ecKue 3aHATHSA
N O0bem yacoB
o Ha3Banmne Tembl Ounas |3aouynas
¢opma | popma

1 | KuaemaTtnka mMaTepraibHOW TOUKH 1 -

2 | luHamuka MaTepraibHON TOUYKH 1 1

3 | 3aKOH COXpaHEHUs UMITYJIbCa 1 -
4 | Pabora. MoutHocTh. DHEprus. 3aKOH COXPaHEHUs SHEPTHH 1 -

5 | Mexanuka TBEpAOTO TeIa 1 -

6 | Mexanndeckue KOieOaHUS U BOJHBI 1 -

7 | OcHOBBI MOJIEKYIISIPHOM (PU3HKH 1 1

8 | Tepmoaunamuka 1 1

9 | DrekTpuyecKoe 1oje B BAKyyMe 1 -
10 | JlmpnekTprKy 1 MPOBOJHUKH B IIEKTPHYECKOM TI0JIe 1
11 | IlocTosiHHBIN ANEKTPUIECKUIA TOK 1 1
12 | MarnuTHoe ose B BaKyyMe U BEILIECTBE 1 -
13 | DnekTpoMarHUTHAsT WHIYKIIHS 05 -
14 | DnexTpoMarHuUTHBIE KOeOaHVs 1 BOMHBL. [lepeMeHHbI TOK 0,5 -
15 | I'eomerpuueckast M BOIHOBAs onThKa. DoTomMeTpHs 1 -
16 | KBanrtoBas npuposa U3mydeHus 1 -
17 ®dusuka aromMa. AToMHOE AApo. PagnoakTHBHOCTE. 3aKOH PaJlOaKTHBHOTO 1 -

pacnazga. SnepHbie peakuuu
Hroro: 16 4




4.5. JlabopaTopHble padoThI

No O0bem yacoB
wn Ha3panue Tembl QOunas |3aounas
¢dopma | popma
1 | DneMeHTHI TEOPUU NOTPEITHOCTH. DU3NYCCKUE BETUINHBI 1 1
2 | [IpubGopHslit cemunap. OnpeeneHne yael»HOTO COMPOTUBIICHUS TIPOBOTHAKA 3 3
3 | Masrauk OdepOeka 2 -
4 Onpe/erieHne OTHOIIEHUS TEIIOEMKOCTEH Bo3myxa MeToioM KitemaHa- 2 -
Hezopma
5 | U3yuyeHue 31eKTPOCTATUYECKOTO IO 2 -
6 | OmnpeneneHue 37IEKTPOEMKOCTH KOHICHCATOPOB 2 -
7 OmnpeneneHue TOPU3OHTATEHON COCTABISIFONICH HANPSHKEHHOCTH MarHUTHOTO 2 -
oIS 3eMITH
8 NzydeHue TemnepaTypHOH 3aBHCUMOCTH JICKTPOCOIPOTHBIICHUS METAIIOB U 2 -
MOJTYTIPOBOTHUKOB
Hroro: 16 4
4.6. CamocTosiTe/IbHAsi paboTa CTY/A€eHTOB
N O0beM yacoB
I /f[ Haszanue TeMbl Bua CPC Ounast | 3aounas
dopma dopma
Nzyuenue JIOTIOJTHUTEIHHOMN 12 24
1 | Mexanuka JUTEpaTyppl MO  JIAHHOW  TeMe.
BrInosHeHHE TOMAITHETO 3aIaHus
Nzyuenne JOTIOJTHUTENBHON 10 24
2 | Konebanus u BOTHBI JUTEpaTypsl 1O  JaHHOM  TeMe.
BrinosiHeHHEe JOMAIITHETo 3aJaHus
5 MornexynspHas F— u Nzyuenne ,E[OHOJ'IHfITﬁJ‘ILHOIZ 12 24
TepMOJMHAMHIKa JI;HTepaTprI Mo  JaHHOW  TeMe.
BITIOJIHEHHUE JIOMAIITHETO 3a/IaHus
Nzydenue JIOIIOJTHUTEILHOM 12 24
4 | DneKTpu4ecTBO JUTEpaTypsl [0  JIaHHOW  TeMe.
Brmmonaenne joManiHero 3aJaHnus
Nzyuenne JIOTIOJTHUTEIIEHON 12 24
5 | Marnetusm JUTEpaTyppl MO  JIAHHOW  TeMe.
BeInosiHeHHE TOMAITHETO 3aIaHus
N3yuyeHue 1ononHuTenbHON 10 22
6 | Onruka JIUTEPATYPBI IO TAHHOM TEME.
Brmonxenue momManrHero 3agaHus
N3ydeHne 1ononHATENbHON 12 24
7 | AtomHas u sepHas Qu3nKa JUTEPATYPHI 110 TAHHOH TeMe.
BrimonHeHre fomMantHero 3axaHus
Hroro: 80 166

4.7. KypcoBble padoThl N0 qUCHMILIUHE «PU3MKa» He NMPeanoaranTcH

Y4eOHBIM IJIAHOM.

5. O0pa3oBaTesibHbIE TEXHOJIOTHU

[IpenonaBanue OUCHUILIAHBI BEIETCS C NPUMEHEHUEM CIEAYIOIMNX BHIOB
00pa3oBaTeNbHBIX  TEXHOJOTHUH:  OOBSICHUTEIHHO-WILITIOCTPATUBHOTO
(TexXHONOTHUST TOAMNEPKUBAIOIIECTO OOYYCHUSI, TEXHOJIOTHS TMPOBEACHHS y4eOHOM

o0yueHust



JTUCKYCCUH), WH(POPMAIIMOHHBIX TEXHOJOTUM (TIPE3CHTAIlMOHHBIE MaTepuallbl),
Pa3BUBAIOIIMX U HMHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHIA.

[IpakTuueckre 3aHATUS TPOBOAATCS C HCMOJB30BAaHMEM Pa3BUBAIONIUX,
npoOJIEeMHBIX, TPOCKTHBIX, HHPOPMAIIMOHHBIX (MCTOJb30BAHUE AJICKTPOHHBIX
o0pa3oBaTeIbHBIX  PECYpCcOB  (DJIEKTPOHHBIM  KOHCIIEKT)  0Opa3oBaTEIbHBIX
TEXHOJIOTHH.

6. YueOHO-MeToAUYEeCKOE U IPOrPAaMMHO-MHGPOPMALMOHHOE o0ecrieYeHue
AUCHMUILINHBI:
a) OCHOBHAs JIUTepaTypa:

1. Tpopumona T.U. Kypc ¢usuku: yued, mocobue maia By3oB. — Uzn. 14-e,
nepepad. u jomn. / T.U. Tpopumona. — M.: M3narenbckuii ieHTp «Akagaemusy», 2007, —
560 c.

2. CaBenbeB U.B. Kypc o0mieit ¢pusuku: yued, mocodue ais By3a: B 5 Tomax /
N.B. CaBenbeB. — 6-¢ uzj., crep. — Cankr-IlerepOypr: Jlans, 2021. — T. 1: Mexanuka.
— 340 c.

3. CaenveB M.B. Kypc o6mieit ¢pusuku. B 5 tr. T. 2. DnexkrpudyecTBo H
Mar”HeTusM: YueOHoe nocobue. 5-¢ usf., ucnp. — CII16.: U3narensctBo «Jlanby, 2021.
—352c.

4. CasenweB U.B. Kypc obuieit pusuku. B 5 1. T. 3. MonekynspHas ¢pusnka u
TepMOJMHAMHUKA: Y4eOHOoe rmocodue. 5-e u3f., ucnp. — CII6.: U3natensctBO «JlaHby,
2021. — 224 c.

5. CasenbeB U.B. Kypc o6wieii pusuku. B 5 T1. T. 4. Bonnel. OnTuka: YueOHoe
nocodbue. 5-e uza., ucnp. — CII6.: UznarensctBo «Jlauby, 2021. — 256 c.

6. CasenneB U. B. Kypc obmeii ¢m3uxku. B 5 tr. T. 5. KBanTtoBas omnrwuka.
AtomHas ¢usnka. Ouszuka TBepaoro Tena. OuU3rnka aTOMHOTO /Ipa U AJIEMEHTapHbIX
gacTull: YueOHoe mocobue. 5-¢ usz., uctp. — CI16.: U3parensctBo «Jlanby, 2021. —
384 c.

0) 10NOJIHMTEJIbHASA JIMTEPaTypa:

1. etnad A.A., AABopckuit b.M. Kypc ¢huszuku: YuedHoe nocodbue st BTy30B.
M.: Breicmas mkoia, 2002, — 718 c.

2. YeptoB A.T"., BopooneB A.A. 3agaunuk no ¢pusuke: YuedHoe mocodue. M.
Bricmas mikona, 1981. — 496 c.

3. Bonbkenmreiin B.C. CoopHuk 3a1a4 1o oduemy kypey ¢pusuku. M.: Hayka,
1985. — 384 c.

4. TI'onpaun JIJI. PykoBoacTBO K 1a00paTOPHBIM 3aHATUAM 110 GU3HKE. 2 U3/I-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAUYECKHUE YKAZAHUS:

1. Xapuenko E.N., Yanenko A.B. YuebHoe mocobue «Puszmka» B 3-X TOMax.
Towm 1. Mexanuka, MonekyisipHas pusuka u repmoauHamuka / Coct.: E.W. Xapuenko,
A.B. Yanenko. — Jlyrauck: U3a-so JIHY um. B.Jlansa, 2020. — 164 c. Peructp. Ne 0240
ot 28.04.2020 .

2. Xapuenko E.W., Yanenko A.B., JIemmtBan E.}O. YueOGHoe mocobue
«®Puzuka» B 3-x Tomax. Tom 2. Dnexkrpoaunamuka. KoneGanus u Bomusl / E.N.
Xapuenko, A.B. Hanenxo, E.1O. JIsiutBan — Jlyranck: I'OY BO «JII'Y um. B. dans»,
2020. — 171 c. Per.Ne 41 VIT ot 02.11.2020 r.
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3. Xapuenko E.W., Yanenko A.B., K.A. KopcyHoB. YueOHoe mocoOue
«Dwusukay B 3-x Tomax. Tom 3. Ontuka. @u3nka aTOMOB U MOJICKYJI. SlnepHas ¢pusznka
/ Cocr.: E.1. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyrauck: U3na-so JII'Y um.
B. Hans, 2020. — 103 c. Per. Ne 40 YII or 02.11.2020 r.

4. Meroauueckue yKazaHUsi K JaOOpaTOpHbIM paboTaM MO AUCIMILTAHE
«OO0mui puznueckuii mpakTukym» (B 6-TH 4acTsx), 4acth 1. «BBeneHnue B oOmIMiA
¢dusnueckuii npaktukym. I[IpuOGopHblii cemuHap» (AJig CTYACHTOB HaIlpaBICHUS
noarotosku 03.03.02 ®dusuka) / Cocr.: E.1O. JIsmmrean, H.B. Copoka — JIyranck: U3n-
Bo JII'Y um. B. Hansa, 2021. — 50 c.

5. Meroanueckue ykazaHus K JabopaTOpHBIM paboTaM MO JUCUUIUIMHE
«OOmuit  ¢duznueckuii npakTukym» (B 6-TM yactax), yacth 2. «MexaHuka.
Mexanndeckue kojiebanus u BoaHb» / Coct.: E.JO. JIsnmrean, A.B. Yanenko, H.B.
Copoxka — JIyranck: M3a-so JII'Y um. B. Jlans, 2021. — 79 c. Per.Ne 0756 01.20.04.2021
T.

6. Metoanueckne ykazaHUs K JIaDOpaTOpHBIM paboTaM M0 JUCIMILINHE
«O0mwmit pusznueckuit MNpakTUKym» (B 6-TM yacTsx), 4yactb 3. «MonekymnspHas
¢usnka» (I cTyneHToB HarpaiaeHus: noarotosku 03.03.02 ®dusuka) / Cocr. E.N.
Xapuenko, E.1O. JIsmmtean — Jlyranck: U3n-so JII'Y um. B. dans, 2022. — 55 c.

7. Meroanueckue ykKazaHUsi K JaOOpaTOPHBIM paboTaM MO JUCIHUILIAHE
«O0mui duznueckuil nMpakTuKym» (B 6-TM 4YacTax), 4acTh 4. «DIEKTPUUECTBO U
MarHeTu3m» (11 cTyaeHToB HanpasieHus nmoarotopku 03.03.02 dusuka) / Cocr. E. 1.
Xapuenko, C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. Jlans, 2022. — 84 c.

8. Meroanueckue ykKazaHUsi K JaOOpaTOPHBIM paboTaM MO JAUCIMILTAHE
«O0mui ¢u3nYeckuit MmpakTUKymM» (B 6-TH 4acTsAxX), 4acTh 5 «Omntukay (s
cryaenToB Hanpasienus noarotoku 03.03.02 dusuka) / Coct. E.U. Xapuenko, A.B.
Yanenko — Jlyranck: Uznp-so JII'Y um. B. Mlana, 2022. — 60 c. Per.Ne 0712 or
11.02.2022 .

9. Meroanueckue ykazaHus K JabopaTOpHBIM paboTaM MO AUCHHUIUINHE
«OO0mui hu3nvecKkuit mpakTUKym» (B 6-TH 4acTsx), 4acth 6. «Pusnka atoma» (s
cryaentoB Hanpasienus noarotosku 03.03.02 dusuka) / Cocr. E.W. Xapuenko, C.A.
Kamenes — Jlyranck: U3a-go JIT'Y um. B. [ansg, 2022. — 25 c.

10. Meroanueckue ykazaHUS K CaMOCTOSITENIHOW paboTe MO AWCIUILINHE
«®uzuka» / Coct. E.JO. JIsimtBan, A.B. Yanenko. — Jlyranck: U3g-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroandeckue ykKazaHWs K TPAKTUYCCKAM 3aHATUSIM TIO0 JWCIHUILTAHE
«®Dusznkay (B 2-x yactsx), 4acth 1 «Mexanuka. MosekyisipHas ¢pusnka» [ Coct.: C.A.
Kamenes, B.A. I'peuka. — Jlyranck: U3n-so JII'Y um. B. Hans, 2020. — 188 c.

12. Meroaudeckue yKa3aHHs K TPAKTHYCCKUM 3aHATHSM TI0 JUCIUTIIMHE
«Duznkay (B 2-X 4acTAX), 4acTh 2 «DJIEKTPUIECTBO U MarHeTu3M. OnTuka. AToMHast
u sinepHas pusuka» [ Coct.: C.A. Kamenes, B.A. I'peuka. — JIyranck: U3a-so JII'Y um.
B. Hans, 2021. — 194 c.

r) UaTepHeT-pecypcebi:

e MunuctepctBo obOpa3zoBanus u Hayku Poccuiickoit ®exeparuu —
http://MmuHOOpHAYKU.pD/

o OenepanpHas coyxba 1Mo Ham3opy B chepe oOpa3oBaHwss W HAyKH —
http://obrnadzor.gov.ru/
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http://obrnadzor.gov.ru/

e MunucrtepcTBo 00pa3zoBanus u Hayku Jlyranckoit Haponnoit PecyGiauku —
https://minobr.su

e Haponnsiii coBer JIyranckoit Hapoanoii Peciyonmku — https://nsinr.su

ellopran denepanbHbIX TOCYJAPCTBEHHBIX OOpa30BaTEIbHBIX CTAHIIAPTOB
BhICIIEro oOpa3oBanms — http://fgosvo.ru

o OentepanbHbIi mopTan «Poccuiickoe odpazoanue» — http://www.edu.ru/

e Undopmanmonnas cucrema «EnuHOE OKHO JocTyna K 0O0pa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

o OenepanpHplii  LEHTP HMH(OPMALMOHHO-00pPA30BATEIBHBIX  PECYPCOB  —
http://fcior.edu.ru/

DJIEKTPOHHBbIE OM0JIMOTEYHbIE CUCTEMbI M PeCYpPChI

e DNIeKTpOHHO-OMONMMoTeyHast  cucrema  «KoHcynbTranT — crygeHTtay — —
http://www.studentlibrary.ru/cgi—bin/mb4x

* DJIEKTPOHHO-OMOIMOTEYHAS cucreMa «StudMed.ru» —
https://www.studmed.ru

e DnekTpoHHbIN Katasor Hayuno-texauyeckoi ouonuorexu FOPT'TTY (HITN) —
https://libweb.srspu.ru/MegaProWeb/Web

e O6pasoBarenpHas miatgopma FOpaiit — https://urait.ru/register

e Hayunas AJIEKTPOHHAS oubmmoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudpopmannoHHblil pecypc 0H0IMOTEKH 00pa30BaTeIbHOM OPraHU3 AU
e Hayunas 6ubnmnorexka umenu A. H. Konsiea — http://biblio.dahluniver.ru/

1. MarepuajibHO-TeXHHYECKOE ]| NMPOrpaMMHoOe obecrieueHue

TUCIHUTIJIMHBI

OcBoenne  aucuuruinabl  «®du3uka»  mpexanonaraer  UCHOJIb30BaHUE
aKaJIEeMUYECKHX ayJuTOpuii U  ydeOHbIX JabopaTopuii, COOTBETCTBYIOUIUX
JNEUCTBYIOIIUM CAaHUTAPHBIM M MPOTUBOIOXKAPHBIM MpPaBUIaM U HOPMaM.

[Ipouee: pabouee MecTO mpenoaaBaTessi, OCHAIIEHHOE KOMIIBIOTEPOM C
NOCTYNOM B IHTEpHET.
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https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
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http://www.studentlibrary.ru/cgi-bin/mb4x
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https://www.elibrary.ru/defaultx.asp
http://biblio.dahluniver.ru/

IIporpammHuoe obGecnevyeHue:

q)yHKlII/IOHaJIbHOC
Ha3Ha4Ye¢HHUue

BecniiaTHoe
NMPOrpaMMHOe
o0ecrneuenue

CcblIKH

OducHbBIN TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmnepalnoHHasT CUCTEMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpayzep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpayzep

Opera

http://www.opera.com

ITouTOBEBIN KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Qailn-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop

7Zip

http://www.7—zip.org/

I'paduueckuii peqakrop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynwmoruietiep VLC http://www.videolan.org/vic/
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHoYHbIE CPEICTBA MO JUCHUIIMHE

IHacopt
OLICHOYHBIX CPEACTB 0 Y4eOHOH JTUCHMIIIIMHE
«Duzuka»
[lepeuenp KoOMMIETCHIMNA (PJIEMEHTOB KOMIICTCHIMI), (POPMUPYEMBIX B
pe3ynbTaTe OCBOCHUS YICOHOW AUCITUTUTHMHBI (MOTYJISI) WU TIPAKTUKH
Wupnkaropsl 5
o Tarbl
No Kon } (DOpMyJ'II/IpOBKa“ JOCTHKEHHUN KOHTpOJEI/IpyeMLIe TEMBI (bopMHpoBaHI
1/ | KOHTPOTHPYEMOFt | KOHTPOTMPYEMOH | KOMIIETCHLIMH (mo| y4eOHOMN TUCLUILIMHBI, (cemecTp
KOMIIETEHIINU KOMITIETEHIINU peanuzyemMoi MPaKTHKH
W3y4YeHNS)
JUCITATUTHHE)

1 | OIIK-1. Cnocobexn OIIK-1.1, Tema 1. Mexanuka. 2
MIPUMEHSTH OIIK-1.2. Tewma 2. Konebanus u 2
€CTECTBEHHOHAYYHBIE BOJIHBIL.

1 OOLICHH)KEHEPHBIE Tema 3. MomnexymsipHast 2
3HAHUSL, METO/IBI ¢uzuka u
MaTeMaTU4ECKOTO TEepMOANHAMUKA.
aHaJIn3a U Tema 4. D1eKTprYecTBO. 2
MOJEIMPpOBaHusA B Tema 5. Maraetusm. 2
MPOECCHOHATbHO Tema 6. OnTrKa. 2
ACATENBHOCTH. Tema 7. ATromHast 1 2
simepHast pu3nKa.
IToxa3aTeu u KPUTECPHUH ONCHUBAHHUSA KOMHeTeHHI/Iﬁ, OIMUCaHHueE IIKaJI
OIICHUBAaHUA
Ne Kon Kontponupyemelel HaunmeHoBaHue
n/1_1 KOHTPOJIUPYEMO IlepeueHp MIaHUPYEMBIX PE3YIBTATOB TEeMbI yueOHOU OLICHOYHOT'O
KOMIIETEHIINU JUCLUIUINHBL cpencTaa
1. | OIIK-1 3HaTh: OCHOBHBIE (U3MUECKHE sBICHUS, | Tembl 1-7 Bormpocet
UJEU ¥ IPUHLUIIBI, COCTABIIAIOLINE OCHOBBI 9K3aMEHAIIMOHHBIX
OIIK-1.1, COBpEeMEHHOW (PH3MKH; 3aKOHBI (U3UKH U pador,
OIIK-1.2. IPAHMIBI HMX [PUMEHUMOCTH; OCHOBHBIC KOHTPOJIbHBIE
¢u3nuecKue BENWYMHBI U KOHCTAHTBI, UX paboThl.

oIpeJiesIeHIe, CMBICI, CIIOCOOBI U €ANHULIBI
WX M3MEPEeHHMs; Ha3HAaYeHUE W IPHHIHIIEI
HEehCcTBUA Ba)KHEHUIITNX 113637 (S0 470:
npuOOpOoB.

YMeTb: TpUMEHSTh (PU3NYECKHE 3aKOHBI;
TPAaKTOBaTh CyTh (DUIUUECKUX SIBICHHH,
BEJIMYHMH u TIOHSITHIA; BBIpaXXaTh
¢usnueckue BenuuuHbl B cucreme CU;
paboTaTh c 11a0opaTopHBIM
000pyZI0BaHMEM; HCIOJNB30BaTh METOUKH
¢u3nueckux u3MepeHui U 00paboTKu
IKCTIEPUMEHTAIILHBIX JIaHHBIX.

Bnanets: HaBBIKAMH MPUMEHCHUS
OCHOBHBIX 00mIe()U3NYECKUX 3aKOHOB H
NPUHIMIIOB,  METOJOJOTHEH  pPEelIeHUs
3ajad M3 payIM4HBIX pa3feoB oOOIIei
¢u3uKy; METOAAMHU ¢usmKo-
MaTeMaTHYECKOrO aHaju3a Ul PEICHUs
€CTECTBEHHOHAYYHBIX 3ama4y "
¢$u3ngecKoro MOJICJINPOBAHHUS B
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WHXEHEPHOMN NPaKTHKE; HaBBIKAMH
00paboTku u WUHTEPIPETUPOBAHUS
PE3yJIBTAaTOB YKCIICPUMEHTA.

DOoHbI OLIEHOYHBIX CPEICTB MO AUCHUILIHHE «Du3uKa»
Bonpocsl K KOHTPOJILHBIM padoTamM:
TecThbl

1. MaTepI/IaHLHaﬂ TOYKa IBHKCTCA BIOJIb OCHU O)(, 3dBUCHUMOCTb KOOPpIWHATBI X OT

BpeMeHH t umeeT Bua X =3+ 2t +0,5t2. Onpenenurs 3HaYEHHE CKOPOCTH TOYKU B
MOMEHT BpeMmeHu t=2 C.

A)4dwm/c; b)45wm/c; B)Swm/c; T)3,5w/c.

2. 3a 3 ceKyH/JIbl CKOPOCTh pPaBHOMEPHO BhIpociia ¢ 3 km/4 10 39 km/4. OnpenenuThb

YCKOPEHHE.
A) 12 xm/u?, B) 3,33 m/c?; B) 12 m/c?; T) 0,3 m/c?.

3. OnpenenuTs yrioBy0 CKOPOCTh TOYKH PABHOMEPHO BPAIIAIOIICICS CO CKOPOCTHIO
v=0,5 M/c o okpy>kHOCTH paanyca R=25 cm.
A) 0,5 pan/c; b)2pan/c; B)0,02 pan/c; I')5 pan/c.

4. Ha maTepualibHYyI0 TOUYKY JCHCTBYIOT JIB€ B3aMMHO MEPIECHAUKYJSPHBIC CHUJIIBI
0,3 Hwu 0,4 H. Pe3ynbTupytoias cuiia I1€MCTBUS paBHa...
A)0,1H; b)0,7H; B)0O5H; I)-0,1H.

5. C kako#l cuiod HYXHO IEWCTBOBATh HA TEJIO Macco M=3 Kr, 4yTo OBl OHO
JIBUTaJIOCh C TIOCTOSHHBIM ycKOopeHueM a=1,5 m/c??
A)9H; B)2H; B)0,5H; IN45H.

6. K npyxune, pactsayroit Ha 3 cM mpuioxena cuna 39 H. Haiitu xEcTKOCTh
MIPYKUHBI.
A)1,3H; b)1300H; B)117H; I')1,17 H.

7. Uemy paBHa KWHETHYECKAsI SHEPTHS IIapa Maccoi 4 Kr, 00J1a/1afoIIero MMITyJIbCOM
12 xr-m/c?
A) 36 /Ix; b)24 JIx; B)18 JIx; I')6 Ix.

8. HaifT MOMEHT MHEPIIMHN MaTepUaTbLHON TOYKU ¢ Maccoil M=9 kr, ynan¢HHoi OT
OCH BpalleHus Ha paccTosHue =9 cm.
A) 729 kr'm%;, B) 81 kr'm?; B) 0,073 kr-m?, T') 1 kr-m2.

9. MomeHT nHepumMu Kojeca 5 kr-m? Kakoli MOMEHT CHII NPHJIOKEH K KOIECy,
BpALIAOIIEMYCS C YII0BEIM yckopenueM £=0,02 pan/c??
A)0,4Hw™m;, B)05H-wMm, B)0,004Hw™m, I)0,1HMm.
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10. OnpenenuTs MOMEHT HUMIyJbCa Tella C MOMEHTOM MHEpUMH J=2 KI-M?,
BPAIIAIOIIETOCs C YIIIOBOM CKOPOCTBIO =8 pajy/c.
A) 16 kr-m?/c; B) 4 kr-m?/c; B) 0,25 kr-m?/c; T) 1 xr-m?/c.

11. Cxonbko mosekys B 1000 mouib BemecTBa?
A) 6,02:10%; B) 103 B) 6,02:10%%; T) 100.

12. CxonbKo KOMMYeCTBa BellecTBa B 32 rpammax Kuciopoja O,?
A) 0,001 monb; B) 2 monb; B) 32 mons; ') 1 moib.

13. Onpenenuts Mossipuayto Maccy HaSOg.
A) 78103 kr/monb;  B) 98:102 kr/mons; B) 98 kr/monb; I') 50-107 kr/mMons.

14. Beipazuts Temmnepatypy 27 °C B enununax usmepenus: CH.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHuTCs NaBlIEHHE HACATBbHOIO ra3a, HaXOASUIErocs B F€pMETUYHOM
€MKOCTH IpH noBeiieHnu temreparypsl ¢ 300 K no 450 K?

A) Boipactet B 1,5 paza; b) nonusutcs B 1,5 pasa;

B) Beipactet Ha 150 I1a; I') monumsutcs ma 150 Ila.

16. Kak u3mMeHuTCs 1aBlieHHE UI€AIbHOTO T'a3a MPY YBEJIMYECHUN KOHIIEHTpAIH B 3
pasa v CHMYKEHUHU TEPMOJIMHAMUYECKON TeMIiepaTyphsl B 2 pa3a’?

A) ymensmmmres B 1,5 paza; b) yBenmuuures B 1,5 pasa;

B) yBenuuurcs B 6 pa3; ') ymensimrcs B 6 pas.

17. Kakas paboTa cOBEpIIAETCS UAEAILHBIM Ia30M IIPH PACIIMPEHHH OT 2 M° 110 7 M3
U tocTositHHOM naBiiennu 100kI1a?

A) 500 x/Ix; b) 20 xk/Ix; B) 50 mx/lx; I')0,02 x/x.

18. M neansHOMY Ta3y cooOmuian KoudecTBO TermaoThl Q=5 k. Kak m3ameHnurcs
€ro BHYTPEHHSISl JHEPrUsi OH COBEpUIUT padoty A=3 k/[x?

A) yBenmuuutes Ha 2 kJIx; b) ymenbmutes Ha 2 kJk;

B) yBenuuutcs Ha 8 x/[x; [') ymenbmutcs Ha 8 kJIx.

19. OnpeaenuTs K.I1.1. MPOIecca, €CIIH ra3 MoJIy4Yrsl OT HarpeBaTess KOJTUYECTBO
TerioThl 9 kK, a oxnagurento nepenan 6 kJx.
A)1/4; B)2/3; B)1/2; T)1/3.

20. KakoBa temmneparypa oxjaaurtens npu nukie Kapuo, ecnu k.m.ja. mukina 0,2, a
temneparypa HarpeBarens 400 K?
A)333K; B)80K; B)320K; I')480K.

21. Kak wW3MEHWTCS cuia B3aUMOJICHCTBUS JIBYX TOYCYHBIX 3aps0B, €CJIH
AIIEKTPUYECKUI 3apsii KaKIOTO YBEIWYUTh B 3 pas3a, OJHOBPEMEHHO YBEIUYHB
paccTosiHie Mexay HUMU B 3 pa3za?
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A) He usmenurtcs; b) yBenuuutcs B 3 pasa;
B) ymenbmmres B 3 paza; [') yBenuuures B 9 pas.

22. KaxoBa HampspKEHHOCTH JIEKTPUYECKOTO TIOJS, €CIM Ha TOYCYHBIN 3apsiT
BenmuuHbl 0,2 K peiictByet cuna 100 H?
A) 20 B/m; B)500B/m; B)0,002 B/™M; T') 20 B.

23. Uemy paBeH MOTCHIMAI 3JICKTPUYECKOTO TI0JIs B TOUKE, B KOTOPOU
anekTpuaeckuit 3apsia BennarnHoi 0,03 Kir o6mamaer sueprueii 0,18 1x?
A)15B; b)0,054B; B)21B; I')6B.

24. HaliTu 3JIeKTPOEMKOCTh JIBYX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, CoeTMHEHHBIX

MI0CJIeTOBATEIBHO.
A) 0,67 Mx®; Bb)6 Mx®; B)3 mx®d; I')1,5mxd.

25. HaiiTi 57eKTpOEMKOCTh IBYX KOHJIEHCATOPOB, EMKOCThI0 3 MK®D, COeTMHEHHBIX
MapaieabHO.
A)3Mvx®; b)1,5mkd; B)6 mMx®d; I')0,67 mxd.

26. B omHOpOIHOE 2NIeKTpUUYEcKoe Tose ¢ HanpsokeHHOCTh £F=1800 B/mM momecTmm
JAVDIIEKTPHK C TUIIEKTPUIECKON MPOHUIIAEMOCThI0 £€=6. KakoBa Hanps»KeHHOCTH MOJIS
BHYTPH JUDAJIEKTPUKA?

A)300 B/m; b)50B/M; B) 150 B/m; I') 1080 B/m.

27. Kakoii 3apsij1 T0JKEeH MPOUTH Yepes3 MoNnepeyHoe CeueHue MPOBOIHMKA 3a 1
MUHYTY, YTOOBI TOK ObLT paBeH 60MKA?

A)10°Kx; B)6010° Ki; B) 109 Km; T)3,610%° K.

28. Kaxoii Tok motedet yepes pesuctop conporuBieHrnem R=2500 Om npu pazHocTn
MOTEHIIMAIOB Ha ero koumax 10B?
A)250 A; B)250mA; B)4wmA; T')4A.

29. Kaxkas sHeprus BbiaemnseTcs B poBoaHuKe ¢ conpoTtusienneM 300 Om 3a
NOJIMUHYTHI ITpU NpoTekaHuu Toka 200 MA?

A)6 Ix; B) 1800 Jlx; B)360 Jix; T)9 Ik

30. IBa pe3ucropa, conpoTuBiieHreM 2 OM KaxK/IbIH, COSTMHEHBI TTapalIeIIbHO.
KakoBo compoTuBIeHHE TAKOTO COCTMHEHUS?
A)40Mm; B)10Owm; B)20wm; TI')3Om.

31. Dnekrpon (3apsx -1,6:10"%Kn) Bieren co ckopocThio V=5 M/C B 0THOPOJHOE
MarautHoe nosie B=300 MxTn nepneHauKyasaspHO JIMHUSAM UHAYKUIHHU. OnpenenuThb
3HAYCHHE CUJIBI, JCHCTBYIOIICH Ha TIPOTOH B MATHUTHOM TIOJIC.

A)2,410H; B)2,4102H; B)2,410%H; T)0H.
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32. Kak U3MEHUTCS cuiia ACHCTBUSL OJJHOPOJHOTO MATHUTHOTO MOJISl HA AJIEKTPOH,
€CJIM YTOJl MEXIY CKOPOCTBIO 3JIEKTPOHA M BEKTOPOM MATHUTHON MHAYKIIMH
n3MeHuTh oT 30° 1o 90°7?

A) yBenuuutcs B 2 paza; b) ymenbmurcs B 2 pasa;

B) yBenuuutes B 3 paza; I') ymenbmures B 3 pasa.

33. Onpenenute BepHOE HalpaBieHue cuibl JlopeHa st OTpULaTenbHOTo 3apsa.

= - - —» I_;' g
. B - B B F =
e = 1R - — .
FI Fvl r
A b B

34. OnpenenuTh BEpHOE HANPABICHUE TMHUNA UHTYKIIUU MAarHUTHOT'O TTOJIS
IPAMOJIMHENHOIO IPOBOJIHUKA C TOKOM.

—_—t B —" S = =2 - -
i E —==—__ &u?f(

35. Kak u3MeHUTCS HHAYKIMS MarHUTHOTO TI0JIs1, CO3/ITaBaeMOT0 OECKOHEYHO
JUTMHHBIM TIPOBOJTHUKOM, €CJIM CUJTy TOKa YBETHMYUTH B 1,5 pasa, a TOuKy
HaOJI0JICHUS YIAJIUTh HAa pacCTOSIHUE B 3 pa3a OoJibiiee?

A) ymensimutes B 2 paza; b) yBenmuuutcs B 2 pasa;

B) ve usmenurcs; ') ymensiures B 1,5 pasa.

36. Eciiu cunmy Toka B IByX MapajuIeNIbHBIX MPOBOIAX YBEJIMYUTD BJIBOE, a
PACCTOSTHUE MEX]Ty HUMU YMEHBIITUTH B 3 pasa, TO CUJIa UX B3aUMOJICHCTBHSL...
A) yBenmuuutes B 12 pa3; b) yBenuuurcs B 6 pasz;

B) ymensmmurces B 6 pa3; ') ymensimres B 12 pas.

37. Ilnockuii kouTyp miomanso S=200 cM? HaXOAUTCS B TOCTOSHHOM OJJHOPOJIHOM
MarHuTHOM noJie ¢ uaaykuueit B=0,3 Tx tak, 4To JUHUM MarHUTHON UHIYKIIUH
MPOHU3BIBAIOT IIOMIAAb 01 yriioM 60° K HopMasid KOHTypa. OnpeaenuTh MOTOK
MarHUTHOW UHAYKIIUU YEPE3 KOHTYP.

A)0,03B06; b)0,3B6; B)30B06; I')3 mBoO.

38. Kak u3MeHuTCs IOTOK MarHUTHOW MHAYKIIMHU Yepe3 KPYIJIbli TIIOCKUIM KOHTYP,
€CJIM MarHUTHAas UHIYKIKS YMEHbIIUTCS B 3 paza?

A) yBenuuutes B 3 paza); b) ymenbiures B 1,5 pas;

B) ymenbmutes B 9 pa3; I') ymensiiutes B 3 pasa.

39. MaruuTHbIN OTOK Yepe3 MPOBOASIINN KOHTYP U3MEHSETCSl pPABHOMEPHO TaK, UTO
3a 5 munyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/[C B KOHTYpE.
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A)05B; B)2B; B)0,03B; I')50B.

40. TIpoBoasmas paMka miomaaso S=9 cM? Bparaercs ¢ yrioBoil CKOPOCTbIO =6
¢! B oqHOpomHOM MarauTHOM Mosie ¢ B=0,45 Tn. Onpenenurs MaKCUMAIBHOE
3HaueHue JJ{C B paMmke.

A)2,43mB; b)3kB; B)67,5mkB; I')83B.

41. KakoBa M3J1y4aTeabHoCcTh R abcomroTHo yepHoro tena npu temneparype 20 °C?
A) 9 MBt/M?;, B)418 Br/m?%;, B) 1,7-10° Br/m?, T') 1 MmxBr/Mm2.

42. Kak U3MEHHUTCS U3I1y4aTeIbHOCTh a0COIIOTHO YEPHOTO TEJNA, €CIIN TEMIIEPATYPA C
300 K yBenunumnace Ha 300 K?

A) yBennuutcs B 4 pa3a; b) yBenuunres B 2 pasa;

B) yBenuuurcs B 16 pa3; 1) He uaMeHHTCS

43. KakoBa JiJTiHa BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM SHEPTUU U3ITyICHUS
a0COJIFOTHO YEPHOTO TeJa Mpu Temreparype 36,6 °C?
A) 9,37 mxm; bB) 79,23 mxm; B) 0,63 mxm; 1) 0,48 mxwm.

44. Onpenenutb Maccy GOTOHA U3IIYYCHUS C ITUHOUN BOJHBI 550 HM.
A)9,1-10% kr; B)1,67-10% xr; B)4,02-10% kr; T)6,67-10 kr.

45. KakoBa pa0boTa BbIX0/Ia JIEKTPOHOB M3 MeTailIa, eciii (oTo3PPEeKT HaYMHAETCS
IpHu YacToTe uinydeHus 5,28-10* I'u u Beime?
A)3,5:-10"° x; B) 1,6:10%° JIxx; B)4,0-10"° IIx; T 4,7-107° Ix.

46. Cornacno nocrynaram bopa, onpenenuTs MOMEHT MMITYJI5CA SJIEKTPOHA Ha
cranyonapHoii opoure ¢ n=3. [locrosnnas [Tnanka 7=1,05-103* Ix-c.
A)3,15:103 Ix-c; B)1,05-10% Ik-c; B)2,1:103* Ix-c; 1) 4,210 Ix-c.

47. Snpo 4Be’ umeer...
A) 4 neiitpona u 7 mpotoHoB; b) 4 HeiiTpoHa u 3 IpOTOHa,
B) 4 npotona u 7 neiitponos; I') 4 mpotona u 3 HEUTpOHA.

48. Yemy paBHO cpeiHEe BpeMsl KU3HHU T PaJHOaKTUBHOTO S/pa, ECIHU ITOCTOSHHAS
PaIMOAaKTUBHOIO pacnaja pasHa 1 4?
A)0,28-103%¢; B)60c; B)3600c; I)lc.

49. Kak u3MEHUTCS aKTUBHOCTb M30TONA C MOCTOSHHOM paJii0aKTUBHOTO pacnaaa
A=1 mun 3a Bpems t=41,6 c¢?

A) yMEHbBIINUTCS MOYTH 10 HyJs; b) ymenbmutes B 1,4 pasa;

B) ymenbmmres B 1,17-108 pasza; T') ymensiuurcs B 2 pasa.

50. B pesynbrare sapepHoi peakimu 7N*+,He*—X+1H! o6pasosanocs sapo X.
CKOIIBKO HYKJIOHOB BXOJUT B COCTAaB A1pa X?
A)17; B)8, B)9; I)O0.

19



KpuTtepun u mkaJia onieHMBaHUA 10 OLIEHOYHOMY cpeacTBY «TecTbi»

[IIxana OLICHUBAHUS Kpurepuii onenuBanus
(nHTEpBAI OAIIIOR)
5 KonTtponbkHas paboTa BEITIOJTHEHA Ha BEICOKOM YPOBHE (ITPaBIIILHBIC
otBeThl nanbl Ha 90-100% Bompocos/3anay)
4 KonTtponpHas paboTa BEITIOTHEHA HA CPEeTHEM YPOBHE (ITPABHIIEHBIC
OTBETHI TaHbl Ha 75-89% Bompocos/3amay)
3 KonTtpoinbHas paboTa BBITIOTHEHA HA HU3KOM YPOBHE (TIPaBHIbHBIC OTBETHI
nanbl Ha 50-74% BonpocoBs/3anay)
2 KonTponbHas paboTa BBITIOTHEHA Ha HEYIOBIETBOPUTEIIEHOM YPOBHE
(mpaBUIIbHBIE OTBETHI TaHBI MeHee deM Ha 50%)

OueHoYHbIE CPeACTBA AJISI IPOMEKYTOYHOM aTTecTAlNM (IK3aMEeH)
Teopernyeckue BOnpocsl

. Cucrema orcueta. Tpaekropus. [1yTe. [lepemenienue.
. Ckopoctb. Y ckopenue. TaHreHunanbHOE U HOPMaJIbHOE YCKOPEHKE.
. KunemaTuka n xapaKTepuCTHKHU BpAIaTeIbHOTO ABIKEHHUSL.
. 3akonsl HeroTona. Cumna. Umnyinsc. Macca.
. Cunel B mpupoe. Buapl B3auMoaenCTBYS.
. 3aKOH COXpaHEHUs UMITYJIbCA.
. JIBI>KEeHUE Tena IepeMEeHHOM MacChl.
. KoncepBaTtuHbie cuibl. PaboTa. MOIIHOCTS.
. Kunernueckas sueprus. [loreHimanbHas sHeprusl.
10. 3axoH cOXpaHEHUs SHEPTUH.
11. IlenTtp Macc. [IBrxeHue neHTpa Macc TBEPI0ro Tea.
12. Mowment unepiun. Teopema Ll Teitaepa.
13. Kunetnueckast SHepTUs BpalCHUS.
14. MoMeHT cuiibl. MOMEHT UMITYJIbCA.
15. Pab6ora npu Bpamienuu Tena. OCHOBHOE YpaBHEHHUE TUHAMUKA
BpAIIaTEeIbHOTO JIBUKEHUS.
16. 3akOH COXpaHEHHS] MOMEHTa UMITYJIbCA.
17. TlpeobpazoBanus ["anunes. [Toctynatet CTO.
18. IIpeobpazoranus Jlopenua. Cnenctsus u3 mpeodpazoanuii JIopeHa.
19. HeunepuuaibHble CUCTEMBI OTCYETA.
20. KonebarenbHblli niporiecc. ['apMoHnueckue koyieOanus. Y paBHECHUE
TapMOHUYECKUX KOJeOaHmid. XapaKTepUCTUKH KOJIeOaHUH.
21. YpaBHeHHe 3aTyXalolUX KOJeOaHU U ero perieHue.
22. YpaBHEeHHE BBIHYKICHHBIX KoJieOaHU# U ero perieHue. PeoHanc.
23. llpyxuHHbINA MassTHUK. PU3nuecKkuil MagsTHUK. MaTeMaTHueCKUid MasTHUK.
24. CnoxeHre rapMOHUYECKUX KOJICOaHHH.
25. MexaHu4deckue BOJIHBI. Y paBHEeHHE Oeryuiel BOJHbl. AMIUIMTYA, 4acTOTa,
JUTMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBI. BoIHOBOE ypaBHEHUE.
26. IIpuniun cyneprnosuunu BoiH. UaTepdepenims BoaH. CTosiure BOTHBIL.
27. 3BykoBbie BoHbBL. D dekt Horepa. Ynprpassyk. MHdpa3Byk.

©Coo~Nouah~,wWNBE
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28. Cuna Apxumena. Y coBue IIaBaHus TeJl.

29. YpaBHeHHE HEPa3pbIBHOCTH CTpyHU. YpaBHeHue bepnymmu. JlamunapHoe u
TypOyseHnTHoe Teuenue. Yucno PeitHonbaca.

30. OcHOBHBIE TOJOXKEHUS MOJIEKYIsIpHO-KuHeTHUeckoit Teopun (MKT).
OCHOBHBIE IOHATHS U ONIPEIEIECHUS MOJIEKYJIIPHON (PUBHKHU.

31. Uneanspubiii ra3. CBoiicTBa wuAeanbHOrOo Tasza. TepMoaWHAMUYECKHE
napameTpbl COCTOSIHHUS.

32. OcunoBuoe ypaBHenue MKT (Vpasnenue Kinaysuyca). VYpaBHeHue
COCTOSIHUS HJlealibHOTO Ta3a (YpaBHeHue Menneneera-Knaneiipona).

33. NBompoiiecchl, 3aKOHBI M30TIPOLIECCOB. P-V TuarpaMMbl H30MPOIIECCOB.

34. YpaBuenue Ban-nep-Baanbca. IlonpaBku ypaBHenusi Ban-gep-Baansca u
ux ¢usnueckuii cmbica. M3otepmel Ban-nep-Baannca.

35. Pacnipenenenne MakcBema. XapakTepHbIE CKOPOCTH pacIpeieleHHs
Makcgeia.

36. Pactipenenenue bonbsimana. bapomerpuueckas popmyia.

37. SIBnenust mepeHoca B TEPMOJAMHAMUYECKHM HEPABHOBECHBIX CHCTEMaX.
TennmonpoBoauocts. uddysus. BaskocTs.

38.Uucno  cremeHedl  cBOOOABI  MOJEKyJbl.  BHyTpeHHss1 — sHeprus
TEPMOJIMHAMHUYECKOW CUCTEMBI. 3aKOH PAaBHOPACHPEAEICHUS SHEPTUU MO CTEHEHSAM
CBOOO/IBI.

39. Pabora, coBepiiacmasi CHCTEMO TIpH M3MEHEHHH oO0bema. OmpeneneHue
paboThl, COBEpIIAEMOIN TEPMOIMHAMUYECKONW CUCTEMON MIPU U30IpOLIECcCax.

40. IlepBoe Hauano TepMonuHamuku. CreAcTBUsS W3 TEPBOTO Hayanua
TepMOAUHAMUKHU. VI3MEHEHNE BHYTPEHHEN SHEPTUU IIPU U30ITPOLIECCAX.

41. Konu4ecTBO TEIUIOTHI. AMabaTHYECKUi poliece. Y paBHEHUE aanadaThl.
P-V nmarpamma aguabaTHyecKkoro mpoiecca.

42. TernoeMKOCTb. VYpaBHeHue Maiiepa. [TokazaTenb annadaThl
(xoaddunuent [lyaccona).

43. [TonuTpomnHbIii TIpoiiecc. Y paBHEHUS TOJUTPOIIBI, TOKA3aTEb MOTUTPOIIBI.
IToka3zaTenb MOAUTPONBI 11 H30IPOLIECCOB.

44. Tennosas MmamuHa. Kpyrosele mporeccol: pP-V auarpamma, paborta npu
Kkpyrosom npouecce, KITJI.

45. Iluxn Kapuo: p-V ngumarpamma, omnmcanue TmporeccoB nukma, KIII.
Teopema Kapho.

46. TepMoaMHAMHYECKOE onpenerIcHue SHTPOIIHH. Craructuueckoe
onpeneneHue 3HTponuu. OCHOBHbIE CBOMCTBA SHTPOIIHUU.
47. I3MeHeHHe  SHTpPONIMM  TOpU  uU30mpoueccax.  BTtopoe  Hayaio

TepMoAMHAMHUKH. CIIeICTBUS U3 BTOPOTO Hayasla TEPMOAMHAMUKH.
48. DneKTpUYeCKHiA 3apsi]T U 3aKOH ero coxpaHeHwus. 3akoH Kyona.
49. DnexkTpuueckoe mosie. HanpsykeHHOCTD IeKTPUIECKOro MoJIsl.
50. Teopema I'aycca u e€ npumeHeHHe.
51. PaboTa npu nepeMenieHny 3apsa B AIEKTPUIECKOM TOJIE.
52. upkynsaust Bektopa E.
53. IloTeHuman 1 pa3HOCTh NOTEHIIMAIOB. DKBUIIOTEHIIUAIBHBIE IOBEPXHOCTH.
54. CBsi3b MEX/Ty HAIIPSHKEHHOCTHIO M IOTEHIIUATIOM.
55. JIMIeKTpUKY ¥ MPOBOIHUKH B JIEKTPUYECKOM IIOJIE.
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56. BekTop 27eKTpU4eCcKOro CMEIeHHs.

57. Dnektpoemkoctb. Konnencarop. CoenuHeHNE KOHIEHCATOPOB.

58. DHeprus 3apsbKEHHOTO KOHIEHCATOpa. DHEPrusl JIEKTPUUECKOTO TMOJISL.

59. IlocrosiHublid  anekTpudeckuit  Tok. Cuia TOKa, IUIOTHOCTh — TOKA.
Conpotusnenune. Dnexkrpoasuxkyias cuna (3C).

60. 3akon Oma 1711 y9acTKa U TIOJTHOH TIeTTH.

61. 3akon /[xoymns-Jlenna.

62. Pa3seTBiieHHbIe AnnekTpuyeckue 1enu. [Ipasuna Kupxroda.

63. MarauTtHOe mosie. MarHuTHas WHAYKIUS W HAMPsSHKEHHOCTh MAarHUTHOTO
TIOJIAL.

64. 3akon buo-Caapa-Jlaraca u ero npruMeHeHHe.

65. B3aumoseiicTBie TOKOB. 3akoH Amriepa.

66. Dnexrpudeckas yacTuiia B MarHuTHOM mosie. Cuia JlopeHna.

67. CunoBsle muHUK MaraHuTHOTo noJis. [{upkymsuus sekropoB B u H. Teopema
O TMIOJTHOM TOKE.

68. MaruuTHbIi ToTOK. PaboTa 1Mo nepemenieHnio Toka B MarHUTHOM TIOJTE.

69. SIBeHne AeKTpoMarHuTHOM MHAYKIMHU. 3akoH Dapases. Bpamenue
paMKH B MATHUTHOM TOJIE.

70. SIBnenne camouHAyKIMH. UHAYKTUBHOCTH KOHTYpA.

71 VI3MeHeHue ToKa NMPU 3aMbIKaHUU 1IENTU U Pa3MbIKaHUH 1IETTH.

72. DHeprusi MAarHUTHOTO TI0JIS. DHEPTUS KOHTYPa C TOKOM.

73. Konebarenbublii  KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUs.
®opmyna ToMcoHa.

74. 3aryxaronye U BRIHYKJICHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHN.
HuddepenunanbHoe ypaBHEHHE KOJIEOAHUM U €T0 pelIeHue.

75. IlepemenHsbIil TOK. 3akoH OMa JJ1s1 IEPEMEHHOT0 TOKa. MOIIIHOCTh
MIEPEMEHHOr0 TOKa. BEKTOpHBIE 1HarpaMmel.

76. OcHOBHBIE 3aKOHBI TeoMeTpruecKoi onTuky. [Ipuammm depma.

77. ®opmyna ToHKOM JUH3BI. [locTpoeHne n300paxeHu B TOHKUX JIMH3AX.
dokyc, (hoKycHOE paccTOsHUE, ONTHYECKAs CUJIa.

78. Natepdepennus ceera. udpaximst ceeta. [Tpumepsr.

79. Iomsapuzarus ceera. 3akoH Masroca. 3akoH bproctepa.

80. [Nornomenue cBeta. 3akoH byrepa.

81. [Ipencrarienue cBeTa Kak 3JEKTPOMArHUTHOM BOJIHBI.

82. TemioBoe U3TyUYECHHE U €ro XapakTepucTuku. 3akoH Kupxroda.

83. AbcomotHo uepHoe Teno. Popmyna Penes-/xunca.

84. 3axonsl cmenienus Buna. 3akon Credana-bombsiimana.

85. ®opmymna [lnanka. DOTOHBI.

86. JlaBnenwue cera. Dotorpdexrt. YpaBuenue hotorddexra.

87. Opdext Komnrona.

88. AAnepnas wMoxmens aroma. Iloctymatel bopa. Artom Bojgopoma
BOJIOPOI0TI0I00HKIE aTOMBI 110 bopy.

89. Bounnsl nie bpoiinsa. CooTHOIIEHHE HEOTPEIeICHHOCTEH.

90. BonnoBas ¢pyukius. Ypasuenue lpenunrepa.

91. Atom BosIOpo/a B KBaHTOBOM MexaHuke. KBanToBbIe uncia. @epMuOHbI U
603onsbl. [Tpuamun [Taymu. [lepuogndeckas cucrema aneMeHTOB MeHieneena.
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92. CocraB 1 XapaKTEepUCTHKH ATOMHOTO S/Ipa.

93. Jledekt Macchl ¥ SHEPTHsI CBA3M AApA. DHEPTETHKA SIIEPHBIX PEAKITHI.

94. PagnoakTUBHOCTh. 3aKOH PaIMOAKTUBHOTO pacmaza. AKTHBHOCTb.

95. SnepHsble peakuun: a-pacnan, B-pacnai, y-usnydenue. [IpaBuia cmemeHus.
Hevitpuno

96. Peakiuu ierieHust U CHHTE3a aTOMHBIX sIIEp. SIAepHbIe peaKIuu O/
NENCTBUEM HEUTPOHOB. LlenHble peakuuu.

HpaKanecKne 3aJaHuA

3amaua 1. [[BrkeHue MaTepuaabHON TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt?, rae
A=4 m/c? B=-0,05 m/c%. OnpeneanTs MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTH U TOUKH
paBHa HyM0. HaliTh B 3TOT MOMEHT BpeMEHU KOOPAUHATY U YCKOPEHHE.

3amaya 2. MarepuaibHasi TOYKa Bpallaercs Ha paccTosHuM =20 cM BOKpPYT
HETOJBMKHOI ocu mo 3akony @=A+Bt+Cf, rne A=3 pan, B=-1 pan/c®, C=0,1
pan/c®. B momeHT BpeMenu t=10 ¢ onpenenuTs TaHr€eHUAIBHOE @7, HOPMAIBLHOE dn U
MOJIHOE & YCKOPEHUS TOUYKH.

3agmaua 3. Ha rmagkom crosne nexur Opycok maccod m=4 xr. K Opycky
MIPUBSI3aHbI JBA ITHYPA, IEPEKUHYTHIC YEPE3 HEMOABHKHBIC OJIOKHU, MPUKPEIITIEHHBIE K
MPOTUBOMOJIOKHBIM KpasMm ctoja. K KoHIaM IIHYpOB MOABEHIEHBI THPH, MAacChl
KOTOPBIX M;=1 Kr 1 My=2 kr. HaliTn yckopeHue, ¢ KOTOPHIM ABMKETCS OPYCOK, U CHITY
HATSDKEHUS KaXI0ro U3 IIHYpoB. Maccoil 0JI0KOB U TpEHUEM MPEeHEOpeUb.

3amaua 4. MarepuanbHas TOYKa MAaccoll M=3 Kr JIBWXKETCS MOJ IEHCTBUEM
HeKOTOpol cuibl F cormacuo ypasaenuro X=Ct>+Dt3, rne C=2 m/c?, D=-0,1 m/c?.
Haiitu 3HaueHust 3To# Cuibl B MOMEHTHI BpeMeHu 11=1 ¢ u t,=2 c. Onpeaenutb MOMEHT
BPEMEHH, KOT'/Ia CHJIa paBHA HYJIIO.

3agauya 5. Opyaue, KECTKO 3aKpEIICHHOE Ha JKEJIE3HOI0POKHOHN mi1aTdopMme,
IIPOU3BOJIUT BBICTPEII BJIOJb MOJIOTHA JKEJIE3HOU JNOPOTH MOJ yrioM ¢=60° K nTuHun
ropusoHTa. Onpenenuts ckopocth U oTkaTa miatdopmel, €Ciau CHaps BbUIETAET CO
ckopocThio v=600 m/c. Macca miatdopmsbl ¢ opyaueM U cHapsaamu M=15 T, macca
oAHOTO cHapsiga mM=20 Kr.

3apaua 6. [llap maccoit m;=10 kr, ABMXKYIIUKCS CO CKOPOCTHIO 01=4 M/C,
CTaJIKMBAETCS C IIapOM Maccoi My=4 Kr, CKOPOCTh 2 KOTOPOTO paBHa 12 m/c.
Cuurtas ynap npsMbIM, HEYIIPYTUM, HAUTH CKOPOCTH U IIApOB MOCTE yaapa B ABYX
ciydasix: 1) Majbiid map HaroHseT OONBIION Iap, ABUKYIIANUCS B TOM Ke
HaIpaBJICHUU; 2) MIApbl IBUKYTCS HABCTPEUY APYT APYTY.

3apmaua 7. J{na cxartus npyKuHbl Ha X1=1 CM HYXHO HpUIIOKHUTH CHILY
F=10 H. Kakyto paboTy Hy’KHO COBEpPIIUTH, YTOOBI CXKaTh MPYKUHY Ha x2=10 cMm?

3amaya 8. OnpenenuTh JUHEHHYIO CKOPOCTh U IIEHTpA Iapa, CKaTUBILIETOCS
0€3 CKOJIbXKCHHS 110 HAKJIOHHOM MJIOCKOCTH BhICOTOM h=1 M.

3amaya 9. Touka coBepmiaeT rapMoHuueckue KojeOanus. Haubosbinee
CMEILIEHUE Xmax TOUYKH PaBHO 5 CM, HamOOJIbIIAsl CKOPOCTh Umax— 10 cm/c. Haittu
YIJIOBYIO YAaCTOTY @ KOJIEOAHUN M MAaKCUMAJIbHOE YCKOPEHUE 8max TOUKH.

3amauya 10. I'py3ux maccoit m=400 r, moJBEIICHHBIN K NPYXUHE, KOJIEOIETCS
0 BEPTUKAJIH ¢ TIepuoioM 1=1 ¢. OnpeaenuTb KeCTKOCTh K IPYKUHBI.
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3amgaua 11. CKOIBKO aTOMOB COJICPIKUTCS B PTYTH: 1) KOJMYECTBOM BeleCcTBa
v=0,2 mo1p; 2) maccoiit m=1r?

3agaua 12. Onpenenuth KOJWYECTBO BEIIECTBA V BOJAOPOJA, 3AMOJIHSIOIIETO
cocyn 0obeMoM V=3 J1, ec KOHLIEHTPAIMsl MOJIEKYJI ra3a B cocyze N=2 108 y3,

3anaua 13. B 6amnone nHaxonutes ra3 npu temneparype 71=400 K. [lo kaxoii
TeMIiepaTypsl 72 HaJl0 HarpeTh ra3, YTOObI €ro JaBJIEHUE YBEIUYNIIOCh B 1,5 pa3a?

3anaua 14. bammon BMectTuMocThio V=20 11 3amoJHEH a30TOM MPU TEMIIEPATYPE
T=400K. Kornma yacth rasa u3pacxoJ0BaJid, JaBjieHHE B OajsIOHE MOHU3MWIOCH HA
Ap=200 xIla. Onpenenuth Maccy M wu3pacxoaoBaHHOTO Tasza. [Ipoiecc cuurtarth
M30TEPMHYECKHM.

3agaua 15. Omnpenenuth IJIOTHOCTH p BOASHOIO Iapa, HaXOASIIErocs IOJ
napyienuem p=2.5 I1a u umeromero tremneparypy 7=250 K.

3amaya 16. lgecanbHbiil ra3 coBepmaer nukia KapHOo mpu TemmepaTypax
xonomuibHuKa 15=290 K u temnootaatunka 77=400 K. Bo ckoibko pa3 yBenuuutcs
KI1J] # umkia, ecim TeMIleparypa TEIIOOTAATIMKa BO3pacTeT 10 T,;=600K?

3apaua 17. T'a3, coepmarommii nukn KaphHo, otnan temionpueMHuKy 795%
TEIUIOThI, TIOJYYEHHOM OT TemiooTAaatunka. Omnpenenutrb TeMmieparypy 1»
TEIUIONPUEMHHUKA, €CIIU TeMIieparypa Ternootaatunka 71=400 K.

3amaya 18. Ilpu xakol temmepaType CpemHss KHHETHYECKAs DHEPrus <&,>
IIOCTYIATEIFHOTO BUKEHHS MOIIEKYJIBI ra3a paBHa 4,14 10 2L[x?

3amgaua 19. 3apsaet Q1=1 mxKn u Q.=-1 MxKit HaxonsTest Ha paccrostanm d=10
cM. Onpenenurs HaNpsHKEHHOCTh £ W MOTEHIMA @ TOJISl B TOYKE, YIAAJCHHOM Ha
pacctosiHue r=10 cM OT mepBOro 3apsAna W JekKallel Ha JUHUM, TPOXOIAIICH yepes
NEPBBIN 3apsi MEePIEHANKYISIPHO HampaBieHuio oT Q1 k Q.

3agaua 20. Ha nByx O€CKOHEUYHBIX MapajuIeNbHBIX IJIOCKOCTSIX PaBHOMEPHO
pacnpeneneHsl  3apsAAbl € IIOBEPXHOCTHBIMH ILIOTHOCTAMH  01=0,2 MKKu/M? u
02=-0,3 MxKi/m?. OrpeieniTh HapsHKEHHOCTD M0JI MEXLY M CHAPYKH IIOCKOCTEIA.
3amava 21. /[Ba konneHcaropa anekrpoeMkocTsIMu C1=3 Mk® u (=6 Mx®D

COEIMHEHBI apaljIesIbHO U pucoeauHeHsl k 0atapee ¢ IJIC €=120 B. Onpenenuth
3apsanabel Q1 1 Q2 KOHIEHCATOPOB M pa3HOCTH noTeHnranoB U 1 U, Mexay oOKITamox.

3amaua 22. Tpu «konaeHcatopa eMmkocTsiMU C1=1 MK®, (=2 MKkD wu
C3=3 MK® MOTYT OBITh COCIMHEHBI MApPALICIBHO WM TOCIeA0BaTeIbHO. B kKakom
Cllyyae eMKOCTh OaTapen KOHJEHCATOPOB OOJIbIIIE U BO CKOJIBKO pa3?
3amaua 23. Cuna Toka B MPpOBOJIHUKE paBHOMEpHO HapacTtaeT ot 1o=0 1o 1=3 A
B TeueHue BpemeHu t=10 c. Onpenenuts 3apsan Q, mporeanmii B MPOBOIHUKE.
3anaua 24. Tpu pesucropa conpotusieHusMu R1=1 Om, R»=2 Om u R3=3 Om
MOTYT OBITH COEAMHEHBI TMapajuIebHO WM TOCienoBaTeabHo. B kakom ciydae
COTIPOTUBIIEHUE OOJIBIIE U BO CKOJIBKO pa3?
3anaua 25. Cuna Toka B mpoBogHuKe conpoTusieHneM R=100 OM paBHOMEpPHO
HapactaeT oT 1o=0 10 Imax=10 A B Teuenue Bpemenu 1=30 c. OnpeaenuTs KOJIUIECTBO
Ter10Thl Q, BBIIETUBLIEECS 32 3TO BPEMsI B IPOBOJHUKE.
3apaua 26. [lo npoBoay, cCOrHyTOMYy B BHJE KBajpara co cTopoHoil 60 cm,
TEYET MOCTOSTHHBIN TOK 3 A. HaliTn MHIyKIIMIO MATHUTHOTO TTOJIS B IIEHTPE KBaJpara.
3agaua 27. [Io 0OMOTKE OYE€Hb KOPOTKOM KaTYyIIKH paguycoM =16 cMm Tedyet
Tok [=5 A. Ckonpko BuTKOB N mNpOBOJOKM HAaMOTaHO Ha KaTyLIKy, €CJIH
HamnpsHKeHHOCTh H MarHuTHOTO TI0J14 B €€ 1ieHTpe paBHa 800 A/m?
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3anaua 28. J[Ba IIMHHBIX NapaJlJIebHBIX MPOBOAA HAXOJATCS HA PACCTOSHUU
r=5 cm oaun ot apyroro. [To mpoBogaM TeKyT B MPOTHUBOMOJIOKHBIX HAMPABICHUSIX
onuHakoBble TOKM 10 A kaxapiii. HaliTu Hanpsi>KeHHOCTh MAarHUTHOTO TOJISE B TOYKE,
HAXOJISIEHCS HA PACCTOSIHUU F1=2 CM OT OJTHOTO U =3 CM OT Jpyroro npoBoja.

3agaua 29. [lpsamoit npoon mmuaoM 1=10 cM, Mo KOTOpOMYy TE€YeT TOK
=20 A, HaxoauTCs B OTHOPOHOM MarHuTHOM ToJie ¢ naayknuet B=0,01 Tn. Haittu
YTOJI 0. MEKTy HAaIIPaBIICHUSIMU BEKTOpa B 1 TOKa, €CIIM Ha IpoBoJ AeiicTByeT cuia 10
MH.

3apaua 30. Beruucouth paaumyc R Ayru OKpyKHOCTH, KOTOPYIO ONHUCHIBAET
IPOTOH B MAarHUTHOM TI0JIe ¢ MHAYyKIMer B=15 mTun, eciu ckopocTh L MPOTOHA paBHA
2 Mwm/c.

3amaya 31. B oxHopoaHoM MarHuTHOM mnojie ¢ uHaykiued B=0,01 Tn
HAXOJUTCS TPSMOU TPOBOJ IIHHON |=8 cM, pacnojOXEeHHBIH MEPIEeHAUKYISIPHO
muHusaM uHaykuud. [lo npoBoay teuet Tok 1=2 A. Ilox meiicTBUEM CHII MTOJISI IPOBOJ
nepeMecTuiIcs Ha paccTosiHue S=5 cM. Halitu paboty A cui noJs.

3amaya 32. B ogHOpoIHOM MarHuTHOM mojie ¢ uHaykiued B=0,35 Tn
paBHOMEpPHO ¢ yacToToii N=480 mun! Bpamaercsa pamka, congepxamas N=500 BuTkoB
mromansio S=50 cm?. Ock BpalleHus IeXKUT B INIOCKOCTH PAMKH M MEPICHIUKYJIIpHA
JUHUSIM UHAYKIUU. Onpeaennts MakcuManbHyr0 D1C MHIYKIHNH Emax, BOSHUKAIOIIYIO
B PaMKe.

3apaua 33. B uenu men tok =50 A. VIcToOuHUK TOKa MOKHO OTKJIIOYHUTH OT
1enu, He paspeiBas ee. Onpenenurts cuity Toka uyepes t=0,01 ¢ mocne oTkintoueHus ee
ot ucrounuka Toka. Conporusinenue nenu R=20 Owm, ee unaykruBHocTh L=0,1 ['H.

3anaua 34. UnnyktuBHocTh L karymku (0e3 cepaeunuka) paBHa 0,1 mI'H.
[Ipu xakoii cuite Toka | aaeprust W marautnoro nosis pasHa 100 mx/[x?

3anaua 35. KonebarenbHblil KOHTYpP COCTOUT W3 KATYIIKA WHIYKTUBHOCTHIO
L=20 mMxI'H 1 KoHAEHCaTOpa IeKTpoeMKOCThi0 C=80 HD.

3agaya 36. UnaykruBHOCTS L KOonebarensHOTO KOHTYpa paBHa 0,5 MI'H. KakoBa
JOJIKHA OBITh 31EKTPOEMKOCTh C KOHTYpa, 4YTOObI OH PE30HUPOBAJ HA JJIMHY BOJHBI
A=300 m?

3amaua 37. [loTok 3HEpTrHUM, U3Ty4aeMblil U3 OKOIIKA MJIaBUIBHOW 1€YH, pABEH
34 Br. Onpenenuts Temneparypy 7 nedu, eciy IIOMaas OTBEPCTHS S=6 M2,

3anaua 38. MakcuMyM CIIEKTPaIbHOM MIIOTHOCTH SHEPTETUUECKON CBETUMOCTH
3Be37bl COOTBETCTBYET JUIMHE BOJNHBI A=550 HM. Omnpenenutbs TeMmepaTypy
ITOBEPXHOCTH 3BE3/IBL.

3apaua 39. Omnpenenuth paboTy BbIXoja A SIEKTPOHOB U3 HATPUsl, €CIU
KpacHas rpaauia ¢porodpdexra 4o=500 HM.

3apaua 40. Ha nmoBepXHOCTh IUTHA NTafaeT MOHOXpoMmaThueckuit ceeT (A=310
HM). YTOOBI MNPEKpaTUTh SMHUCCHIO 3JIEKTPOHOB, HYXHO NPHIOXKHUTH 3aJEpPKH-
BaloIlyto pazHocTh noreHnuanoB U e menee 1,7 B. Onpeaenuts padboty Beixoaa A.

3amaya 41. Ha MHKOBYIO IUIACTUHKY NaJa€T MOHOXPOMATUYECKUN CBET C
TIMHOM BOTHBI A=220 HM. OnpeneuTh MaKCUMaIbHYIO0 CKOPOCTh (POTOIIEKTPOHOB.

3apauva 42. Onpenenuth JUIMHY BOJHBI A M Maccy m (OTOHA ¢ SHepruei
¢=1 M»1B.
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3apauya 43. J/laBieHue p MmoHoxpomaTuueckoro ceera (A=600 HM) Ha YEpHYIO
MOBEPXHOCTh, MEPIECHIUKYIIAPHYIO TTafgatomum Jydam, pasHo 0,1 mxIla. Onpenenuts
uucao N GoToHOB, nagaromux 3a Bpems t=1 ¢ Ha MOBEPXHOCTH MJIOLIAALI0 S=1 cM?,

3agaua 44. BeuuciIuTh JUIMHY BOJHBI A, KOTOPYIO HCITyCKaeT MOH renus He®
IIPU TIEPEX0JIe CO BTOPOTO PHEPreTHUYECKOT0 YPOBHS Ha mepBbiii. CaenaTh Takou ke
roJjicyeT i noHa aurtus Li*™.

3apnaua 45. Beruuciauts sHepruro (OTOHA, MCIYCKAEMOTO IPH IEpPeXoje
AJIEKTPOHA B aTOME BOJIOPO/Ia C TPETHETO IHEPTETUUECKOTO YPOBHS Ha MEPBbIN.

3agaua 46. 3a Bpems t=1cyr aKTHBHOCTb H30TONA YMEHBIIMIACH OT
A;=118 I'bk no A,=7,4 I'bk. Onipeaenuts nepuo nojaypacnaaa 12 3TOro HyKIUa.

3agaua 47. 3a xkakoe Bpems t pacnamaercs Y4 Ha4aJIbHOIO KOJIWUYECTBA SIIEP
PaIMOaKTUBHOIO U30TOIIA, €CIIU NMEePUOJ] ero nonypacmnana 71,=24 4?

3agaua 48. Onpenenuts NOPAAKOBBIA HOMEP Z M MacCCOBOE YHUCIIO A YaCTUIIHI,
0003HauYEHHOI OYKBOI X, M SHEPTUIO SIEPHON pEeaKIINU:

91Be + 21H — X + 1pn.

Kpurtepuu 1 mkaJjia oieHUBaAHUA 110 OLEHOYHOMY CPeACTBY
NMPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

Illxana oneHMBaHN Kpurepuii onennBanus
(uHTEpBaN OAILIOB)
oTn4HO (5) CryneHt r1iiy0OKO M B TIOJHOM 00BEME BiIaJ€eT IPOrPaMMHBIM

MaTtepuaioM. ['paMOTHO, HCUYEPIIBIBAIONIE U JIOTUYHO €ro M3J1araeT B
YCTHOM WM nucbMeHHOH (opme. [Ipu 3TOM 3HaeT peKOMEeH10BaHHYIO
JUTEPATypy, NPOSABIAET TBOPYECKUN MOJXOI B OTBETAX HA BOIIPOCHI U
MPaBWJIBHO OOOCHOBBIBAET MPUHATHIE PEIICHUs, XOPOIIO BIIAJEET
YMEHUSMH U HaBBIKAMU IIPH BBINOJHEHUN TPAKTUYECKHUX 3a]1a4.

xopomro (4) CryneHT 3HaeT NporpaMMHBI MaTepuall, TpaMOTHO U 10 CYTH U3JIaraer
ero B YCTHOM WJINM NMUCbMEHHOW (hopMme, nomyckas He3HauUTeIbHbIE
HETOYHOCTH B YTBEPXKICHMSX, TPAaKTOBKAaX, OIpEAETICHUsIX U
KAaTEeropusiX WIM HE3HAYUTEIbHOE KOJIMYECTBO

omnook. IIpu 3TOM BraseeT HEOOXOAMMBIMM YMEHUSMH U HABBIKAMU
IIPY BBIIIOJIHEHUH MPAKTUYECKUX 3a/1a4.

yIoBIETBOpUTENbHO | CTYIEHT 3HACT TOJIBKO OCHOBHOM IMPOTPaMMHBIN MaTepHuall,

(3) JIOITYCKaeT HETOYHOCTH, HEJOCTATOUYHO YETKHE (DOPMYIUPOBKH,
HETIOCJIeIOBATEIBHOCTh B OTBETAX, N3JIaraéMbIX B YCTHOM HITH
nuckMeHHOU Gopme. [Ipu 3TOM HETOCTaTOYHO BIIaICeT YMEHUSIMU U
HABBIKAMU TTPH BBIIOJTHCHUH MTPAKTHIECKHUX 3a1a4. Jlomyckaer 10
30% omnOOK B U3JIara€MBIX OTBETAX.

HEeyIoBIeTBOpUTENTbHO | CTyIEeHT He 3HaeT 3HAYUTENIbHOM 4YacTu MPOrpaMMHOT0 MaTepuana.

(2) [Tpu 5TOM HOMTyCKaeT MpUHIMIHATIbHBIE OIIMOKH B JOKAa3aTeNIbCTBAX, B
TPaKTOBKE IOHATUH W KaTEropuil, MpOSBISAET HU3KYI KYJIbTYpY
3HAaHWH, HE BIJIAZCET OCHOBHBIMM YMEHHUSMU U HaBBIKAMHU IPH
BBINIOJTHEHUM NpPaKTHUeCKUX 3azad. CTyIeHT OTKa3bIBaeTcsi OT
OTBETOB Ha JIONOJHUTENIbHBIE BOIIPOCHI
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JIncTt u3MeHeHni U JOTIOJIHEHUN

Bunpr nononnenmii n
HW3MEHEHHUH

JlaTa 1 HOMEp MPOTOKOJIa
3acemanus kaenps (kademnp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI 1 0T0OPEHBI
W3MEHEHUS U JIOTIOJTHCHUS

IMoamucs (¢ pacmugpoBKoi)
3aBenyromiero kadenpoit
(3aBemyronux Kadeapamn)
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