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1. Hesu ocBOeHUS THCIHUILTHHBI
Lensamu ocBoeHUS TUCHHUIINHBI «Du3nuka" SBISIOTCS 3HAKOMCTBO C
(GHU3MYECKUMU SIBICHUSMH, 00YCIOBJICHHBIMI aTOMapHO-KOPITYCKYJIIPHBIM CTPOSHHEM
BeIeCcTBa, (DOPMHUPOBAHKE Y CTYACHTOB MIPECTABICHHUA 00 MOHATHSIX, 3aKOHAX U METOIaX
(HU3UKH, HABBIKOB MPOCTEHIINX MPAKTHYECKUX PACYETOB, a TAK)KE IKCIIEPUMEHTAILHON paboThI
B J1aboparopuu. B Kypce u3nararoTcst OCHOBHbIE 3aKOHBI MEXaHUKH, TEPMOAMHAMUKH U
CTaTHUCTUYECKON (PM3MKH, SJTEKTPUUYECTBA U MarHETH3Ma, OCHOBBI TEOPUH KOJICOAaHHUI 1 BOJIH,
OINTUKU. , U3y4aroTcs (PU3NYEeCKHe CBOWCTBA CUCTEM aTOMOB M MOJICKYJI HA OCHOBE MOJIEIBHBIX
Ipe/ICTaBICHNH, JAIOTCS MOHATHUS (PU3NKHU MOTPAaHUYHBIX SBJICHUH U (Pa30BBIX EPEXO/IOB,
¢u3uKy TBEpAOro TENA.

2. Mecrto qucuumiannbl B cTpykrype OITOII 6akanaBpuarta

HNannas mucruummaa b.1.5.10 ®wusuka peanusyercs B paMkax 0a30BOM  4acTH
o0s3arenpHbIX aucuuiuivd bioka B.1.B.

JucuumumHa n3yvaercs Ha 1 kypee B 1-2 cemecTpax.

B xozne u3yueHus QUCHUIUIMHBI PACCMATPHUBAKOTCS OCHOBHBIE MOHSATHS: KUHEMAMmMuKd,

OUHAMUKA, CIMAMUKa, 3aKOHbl COXPAHEHUsl, MONEKVIAPHAL QuU3UKa U mepMOOUHAMUKA,

9NeKMPOCMAMUKA, NOCMOAHHBIU JJIeKMPUYECKULU MOK, MACHUMHOE NoJle. ONMUYecKue

A61eHUS, dTIeMeHmbl KBAHMOBOU MEXAHUKU.

Tabauua 2.1.

CBs3b TMCHUIUTUHBI «@PH3HKa» ¢ NPeAbIAYNIUMH JUCHUIUIMHAMH W CPOKH UX
H3yYeHUst

Tabnuua?.2.

Konx JvcuuninHel, NpeaecTBYIOIMNE TUCITUTIIINHE Cemectp

JIACIIUIUINHEL «Dusukan

[konpHBIH Kypc QU3UKH

CBs3b JUCHUILUIMHBI «®DU3HuKa» C nmocJiecAyOmuMu AUCHUIVIMHAMUA U CPOKHM HX
U3YyYCHUA

Kon JMCUHITITIHBL, PEANIECTBYIONTNE TUCIIUILTHHE Cemectp
JIACIIUIUINHEL «Dusukan
Kon JucuuIuivHel, CIeTyonue 3a JTUCIUILTUHON Cemectp
«Duzuxay
JIACIIUIUINHEL
b.1.b.6 Maremarnka 2,3
b.1.b.12 MexaHuka 3
b.1.b.12.1 Teopernueckas MexaHHKa 3




b.1.b.15.3

DnekTpocHab)KeHne

Ces3b JUCHHUILIHHBI «DHU3HKA» CO CMEKHBIMHU TUCHUILIMHAMH

Tabauua 2.3.
Kon JMCIUIUIMHbIL, CMEXXHBIE C AUCILUILIMHOM Cemectp
JIACLIUILTAHEL «Dusuka»
B25.9 Xumus 1

3. Pe3yabTaThl 0CBOCHHS TUCHUILTUHBI (MOAYJIs1) «DU3HKAY

[Tpouiecc M3y4yeHHs] MUCHMILTUHBI HAmpaBieH Ha (POpPMHpPOBAHUE AIEMEHTOB CIEIYIOIIHX
koMmreteHimii B coorBercTBuM ¢ ®I'OC BO 1o nanHOMy HampaBJIeHHUIO:

Tabauya 3.1.
Kon HaunmenoBanue HNuagukarop B pe3yabrare ocBoeHU
KOMIIeT KOMIeTeHIUH AOCTHKEHUS AUCUMILTUHBI 00yYarouiics
eHIIUH KOMIeTEeHI[HH JMOJIKEH
YuauBepcanbhbie komnereHIMU (YK) 1 MHAMKATOPBI UX JOCTHIKEHUS:
YK-1. | Cnocoben YK-1.1. Ananusupyer 3HaeT OCHOBBI KPUTUYECKOIO aHAIN3A U
OCYIIECTBIISTh 3aady, BBIJIENSS €€ CHHTEe3a UHPOPMAIUH.
TIOUCK, 0a30Bble COCTABIIAIONINE; | YMeeT BbLIEIATh Oa30BbIe
KPUTUYECKUN COCTABIISOLIHE MTOCTABICHHBIX 3a/1a4
aHamn3 Buaapeer MeTojaMM aHalM3a U CUHTE3a B
uH(popMaIu, peuIeHuy 3a1a4.
MIPUMEHSATH YK-1.3. OcymiectBnsier | 3HaeT UCTOYHUKHU MH(POPMAIIHH,
CUCTEMHBIN MOMCK MHpOpMAIUH ISl | TpeOyeMoil 1S peleHusl TOCTaBIEHHOM
MOJXO/T TSt peleHust MOCTaBICHHOM | 3aJa4M.
pereHus 3aJauu 110 Pa3TUIHBIM YMeeT UCTIOIB30BATh PA3ITUYHBIEC THITHI
MOCTaBJICHHBIX THUIIaM 3aIIPOCOB; MOMCKOBBIX 3aIPOCOB.
3azad. Buaageer criocoOHOCTBIO TIOHCKA
uH(pOpMaIHH.




IIK-1 |Cnocoben cTporo
NTOKa3aTh
YTBEPIKICHHE,
chOpMyITHPOBATH
pe3yabTaT, yBUIETH
CIIC/ICTBHE
[OJIYYCHHOTO
pe3yJbTara

CrniocobeH npuMeHsTh
6a30BbIC 3HAHUS B
obmact pusmnKo-
MaTeMaTHYECKUX U
CCTCCTBCHHBIX HAYK B
cdepe cBoeit
npodeccrnoHabHOI
NeSITeTbHOCTH.

3HaeT (pu3HUECKUe OCHOBBI MEXaHHKH,
MOJIEKYJISIPHOH (pr3HKH, IPUPOAY
Ko0JIeOaHUI U BOJIH, OCHOBBI
TEPMOJIMHAMHKH, JJICKTPUYECTBA U
MarHeTu3Ma, ONTUKH, OCHOBBI aTOMHOM
W SIIEPHOM (PU3HMKH, TOHUMAET MUPOTY U
OTPaHUYEHHOCTh PUMEHEHUS (PU3UKU
WICCIICIOBAHHIO MTPOIIECCOB U SIBJICHHI B
MpUPOJE U OOIIECTBE.

YMeeT UCTIOIH30BATh TEOPETUICCKHE
3HaHUS MPH 00BACHEHNUHU PE3yJIbTATOB
IKCIEPUMEHTOB, IPUMECHSTH 3HAHHS B
obnactu (GU3MKH JIsT OCBOCHUS
obmrenpodecCHOHATBHBIX JUCIUTUIAH U
peteHust mpohecCHOHATBHBIX 3a/1a4,
OLICHUBAET JOCTOBEPHOCTh MOTyUYECHHOTO
pelIeHHs 3a/1a9H.

Bnapeer HaBbIKaMu PU3NYECKUX
UCCIICIOBAaHUM, CIIOCOOCH TIepe/IaBaTh
pe3yabTaT IPOBEICHHBIX UCCIICIOBAHHH B
BUJIC KOHKPETHBIX PEKOMEHIAINHN B
TEpMHUHAX MPEAMETHON 00JIACTH 3HAHUSI.

4. CTpyKTYypa U colepKaHHue TUCUUILIUHBI (MoayJisl) «Pu3nkay
4.1. CTpyKTypa THCHUIJIMHBI (MOZYJIs1)

OO01mmast TpyA0eMKOCTh TUCIUTUTHHBI COCTaBIISICT 4 3a4eTHRIX eqUHUIBI, 144 Jaca.

Tabnuuya 4.1.
Ne Buabl yueOHoli padoTsl, BKJI0Yasg| @opMbI TeKYIEro KOHTPOJIS
n/n CaMOCTOSITeILHYI0 padoTy ycneBaeMocTH (no nedeaam
CTYAEHTOB U TPYA0EMKOCTH (B cemecmpa)
KonTakTHas Camocrositesb| DPopMa NIPOMEKYTOYHOU
padora Hasi pabora | aTrectaumum (no cemecmpam)
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Pa3zpnen 1. Mexanuka.
1.1. | BBEAEHUE 4 |4 |2 2 -13 |- - - - - |-
KunemaTtuka maTepuaibHOU
TOYKH.
1.2 | Jlunamuka MaTepHagIbHON 4 14 2 2 |-13 - - - - - -
TOUKU
1.3. BakoHbI cOXpaHEHUs 4 14 2 2 -13 |- - - - - -




1.3 [/IBuxeHue TBEpOro Tela 4 |4 |2 2 -13 |- -

1.5 | Konebauus v BOJIHBI 4 14 |2 2 [-13 |- 1 -
1.6 | CneuunanbHas Teopus
OTHOCHUTEIBHOCTH
Paznen 2 ®usnka u TepMOJIMHAMUKA
2.1. | OcHoBHbIe ipencTaBienust |4 |4 | 2 2 -13 |- -

MOJIEKYJIIPHOKMHETHYECKOM
teopun. neanbHeplil ra3 Kaxk

MOJICIIbHAS
2.2. | OCHOBBI TEPMOJMHAMUKH. 4 14 2 2 |-]3 - -
2.3 | Peanbubie ras3pl, sxuakoctu v | 4 | 4 | 2 2 -3 |- -
KPHUCTaJLTBI
3. DJIEeKTPUYECTBO U MATHETU3M
3.1 Drnexktpocraruka 4 |4 |2 2
3.2 [locTosHHBII TOK 4 14 |2 2
3.3 [lepemennsniii anexktpuueckuii | 4 | 4 | 2 2
TOK
3.4 MaruaurtHoe 1oJie 4 |4 |2 2

4. Ontuka. AtomHasi pusuka. flnepuas pusnka.

4.1 | CBeroBBbIE€ BOJHEL.

4.2 | Nnrepdepenuns crera

4.4 | AtomHas pusmka

Al D
Al D
NN NN
NN NN

4.5 | OcHoBBI siiepHON PU3UKH

Hroro aynuropHbix yacoB: 68

CamocrosiTesibHas padoTa cryaenTa: 49

Bcero yacoB Ha ocBoeHue yueOHOro marepuaJia: 144

4.2. Conep:xaHue TMCUMILINHBI (MOIYJIs1)



Tema 1. BBenenue. Kunematuka MaTepuaJbHON TOYKH.

[IpocTpancTBO U BpeMs Kak (OpMBbI CyIIECTBOBAHUS ABUKYIIEHCS MaTepPHH.

DuU3NYECKUE MOJEIH.

KunemaTtuka marepruanbHON TOUKH.

OTHOCUTENBHOCTD JIBHXKECHHUS.

Cucremsl oTCUeTA.

KoopnunaTtHast u BekTopHast OpPMBI ONMMCAHUS JBUKCHHUS MaTEPHATLHOW TOUKH.
[Iepemenienue, CKOPOCTh, YyCKOPEHHE.

[TocrymnarenbHoe U BpamiaTeabHOE ABMKEHUE. KuHEeMaTnka IBUKEHUS 110 KPUBOJIMHEWHON
TPaeKTOPHHU.

TaHreHuranbHOE U HOPMAIBHOE YCKOPEHUS. JIBUKEHUE 110 OKPYKHOCTH.

VYT110Bast CKOPOCTh U YIII0BOE YCKOPEHUE U UX CBSI3b C TMHEHHBIMU XapaKTePUCTUKAMU
JIBUKEHUS.

KunemaTtuka marepruanbHON TOUKH B IBHXKYLIEHCS CUCTEME KOOPIMHAT.

[IpeoOpaszoBanus [anumnes.

.Tema 2. /luHaMHUKa MaTepPUAJIbHOH TOYKH.

JlnHamuka mMaTepuanbHOW TOYKHU. B3auMoercTBue MatrepualibHbIX Tel. HepuranbHble 1
HEHMHepUUalbHble CUCTEMbI KOOpauHAT. 3akoHbl HetoToHa. Macca. Cuna. YpaBHeHus
nBrKeHHs. Ponp HaganbHbIX ycnoBul. [IpuHnun otHocuTensHocTH [Manuiest.
dyHIaMEHTaJIbHbIE B3aUMOICUCTBUS B Tpupojie. CUIlbl B KJJACCUYECKON MEXAHUKE. 3aKOH
BCEMHUPHOTO TATroTeHUs1. CBOMCTBA CUJI TSKECTH, YIIPYTOCTH, TpeHUs. [|BrKeHne MaTepuaibHOM
TOYKHM B HEMHEpLUaIbHOU cucteme orcyeTa. Cuibl nHepUuu. HemHepuuaaibHOCTh CUCTEMBI
KOOpJIMHAT, CBA3aHHOMN C 3eMIIEH.

Tema 3. 3ak0HBI COXpaHEHHS.

[ToHsTHE 3aMKHYTOW cUCTEMBI. IMITyIbC MaTepranibHON TOUKH, CUCTEMbI MATEPUATILHBIX TOYEK.
3aKOH COXpaHEHUsl U U3BMEHEHUs uMIlysbca. PeaktuBHoe nBUKeHUE. KuHeTnueckas sHeprus.
Pabora. MoutHocts. PaboTa koHcepBaTuBHBIX cuil. [loTeHnnanbHas aHeprus. 3akoH
coxpaHeHus Mexannuecko sHeprun. Tema 4. J/IBuakeHune Teepaoro reia.

JIBrkeHne TBepaoro Tena. JJuHaMuKa BpalaTeabHOro ABUKEHUS TBEPAOTO TeJIa OTHOCUTEIBHO
HEMOABUXKHOM ocu. L{eHTp nHepLuun cucTeMbl MaTEPUAIBHBIX TOUEK U 3aKOH €0 ABUKEHUS.
MoMeHT uMITyIbca MaTepUAIbHON TOUKH M CHCTEMbl MaTEPHAIbHBIX TOU€K. MOMEHT CHJIBI.
3aKOH COXpaHEHUsl U U3BMEHEHHUS] MOMEHTa UMITyJIbca. MOMEHT MHEPIIUU TBEPBIX TEN pa3HON
dopmpbl. Teopema lllteitnepa. ['naBable ocu nHepwu. KuneTndyeckas sHEpTHs Bpaliaroierocs
Tena.

Tema 5 KoJsieOaHusi 1 BOJTHBI

KonebartenbHoe nBrkeHue. Y paBHEHUE CBOOOIHBIX KOIeOaHUN MOJIENBHBIX CUCTEM (Tpy3 Ha
NpyXUHE, MaTeMaTHUYeCKUN U pu3nyeckuil MasTHUKN). CKOPOCTh, YCKOPEHNE TapMOHUYECKOTO
konebanus. KuneTndeckas U moTeHIMATbHASI SHEPTUS TAPMOHUYECKOTO KOJIeOaHusl.
[TpyumeHeHre Moie TapMOHUYECKOI0 OCIMILIATOPA K KojleOaHusIM MoieKyJl. CloxeHue
KosnebaHuil. 3aTyxarone KoaebaHus, uX XapakKTepUCTHKU. BeiHy X /IeHHbIe KoJeOaHus, SIBICHUE
pe3oHaHca. BonHbl B ynpyrux cpenax. BonHoBoe ypaBHEHHE. Y paBHEHNE MOHOXPOMATHYECKOU
Oery1iei BOJIHBI, OCHOBHBIE XapaKTEPUCTUKH BOJH. [IpojobHBIE U TOTIEPEYHbIE BOTHEI.

Tema 6. CienuajbHasi TEOPUSI OTHOCHTEIbHOCTH

3aKOHBI MEXAHUKH B JBMKYIIUXCS cucTeMax orcueta. OOO0OIEHHBIN MPUHITHTT
OTHOCHUTENIbHOCTU. OCHOBHBIE MMOCTYJIATHI CHEUATBHON TEOPUU OTHOCUTEIBHOCTH DHUHIITEIHA.
[IpeobpazoBanmne Jlopenma. UMmynbc 1 SHEPTUS TOUYKH B PEISITUBUCTCKON MEXaHUKE. DHEPTHUs
MOKOs1. 3aKOH COXPaHEHUs MOJIHON YHEPTUH.

Tema 7. ®u3zuka

OCHOBHBIE TIPE/ICTABIICHUS MOJIEKYIIPHOKMHETHYECKON Teopuu. [IpeameT u MeTo b
MOJIEKYJISIpHOH (r3uku. CTaTHUeCKU ¥ TEPMOAUHAMUYECKUN TOX0/1b1. CiydaiiHbIe BEITMYHUHBI
u ux onucanue. [lnotHOCTE BeposTHOCTH. CpeiHue 3HaYeHUS, PIyKTyaluu.
TepMoguHamuyeckre napameTpbl. PABHOBECHBIE COCTOSTHUS U MTPOIECCHI. MneanbHbIi ra3 Kak



MoJieIbHas TepMOIMHaMudeckas cucreMa. OCHOBHOE YPaBHEHHE MOJIEKYJIIPHOKMHETHYECKOU
TEOpUH UAEATbHOrO ra3a. Y pasHenue Knanelipona - Meneneena.

Pacnpenenenue Monekyn1 nieaabHOro raza o CKopocTsaM (pacipenesnenue Makcseia) U B 11oe
NOTEHIMATBHBIX cHII (pactipenenenue bonbsimana). bapomerpuueckas popmyna. SBneHus
nepeHoca: 1updy3us, BHyTpEHHEE TPEHUE U TETJIONPOBOHOCTb.

Tema 8 OcHOBBI TEPMOAUHAMHUKH.

BHayTtpenHnss sHeprus uaeanbHoro rasa. Pabora repmoannamuueckoit cucreMsl. KonnuectBo
TETUIOTHI. TermnoeMKoCTh. 3aKOH paBHOPACIIPEICIICHUS SHEPTHH IO CTETICHSM CBOOO/IbI
MonekyJ. [lepBblil 3akoH TepmoguHaMuKH. OOpaTHMble 1 HEOOpATUMBbIE ITPOLIECCHI.
[Muknuueckue npouecchl. L{ukin Kapro. KoadduiueHT mone3Horo AeHCTBUS TEILIOBBIX MAIITUH.
BTopoii 3aKk0H TepMOJIMHAMUKH. DHTPOIUA U €€ CTaTUCTUYECKAs HHTepnpeTanus. Bo3pacranue
SHTPOIMHU IIPU HEPABHOBECHBIX IPOLIECCAX.

I'paHuIBl IPUMEHUMOCTH BTOPOIO 3aKOHA TepMOAUMHAMUKH. [IpencraBinenue o TepMOIMHAMUKE
OTKPBITBIX CUCTEM.

Tema 9. PeanbHble ra3bpl, ;KUAKOCTH U KPUCTAJLIBI.

Cunel MoJIEKYIISIpPHOTO B3auMoaelicTBUsl. PeanbHble ra3sl. Y paBHeHue Ban-nep-Baanbca.
[Tepexon u3 razoo0pa3Horo coctosiHus B xkuakoe. Kputnueckue napamerpsl. dddexr xoyns-
Tomcona. Cxxnkenue razon. Mcnapenue u kunenue xuakocreid. Hacoimennsiil nap. Touka
pocsl. [loBepxHOCTHOE HaTsKeHue )xuaKocTH. KanmwsapHsle sBieHus. TBepaple Tena. biavoxauii
Y JAJIBHUM MOPSAJOK B PacoioKeHUH aToMoB. Kpucramumuaeckue pemerku. dGa3oBble EpEX0opl
MEXJly arperaTHpIMU COCTOSIHUSAMU BenlecTa. Pa3osele nepexonsl I u I poxna.

Tema 10. DduexkTpocTaTuKa

Onexrpudeckuii 3apsan. 3akoH Kynona. HanpspkeHHOCTD 2nekTpuueckoro nois. [Ipuanun
cynepno3unuu. [lorenuuan. PasHocTs noreHuuanos. J{U3IeKTPUK B 3JIEKTPUUECKOM IOJIE.
Junons. JlunonsHelii MOMEHT. BekTop nomspuszanuu. DnekrpocraTuieckas teopema I aycca.
[TpoBOAHMK B 3JIEKTPUUECKOM I0JIE. DJIeKTpudeckas eMKocTb. KoHaeHcaTopbl. DHeprus
JNEKTPUYECKOTrO0 MoJisl. [II0THOCTB dHEPruu 3JIEKTPOCTaTUIECKOIO

Tema 11. IlocTossHHBIA TOK

Cuna 1 IoTHOCTH TOKa. 3akoH OMma U1l ydacTKa LIeTIH U 3aMKHYTOro KoHTypa. CTOpOHHHE
CUJIBL. DJIEKTPOIBIKYILas cuia. 3akoH OMa B iuddepenunansHoit popme. PazBeTBiieHHbIE
anektpuueckue nenu. [pasuna Kupxropa Kpurtnueckoe cocrosiaue. Cxmkenue ra3os. [Ipumep
(a3oBoro nepexo/ia ra3-xKuIaKoCTh.

Tema 12. DileKTPOHHbIE M HOHHbIE SIBJICHUSA

ONEKTPONPOBOJHOCTD TBEPBIX TEJ. 3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CaepxnpoBoauMocTs. [TonynpoBoaauku. D¢ dext Xota. DIEeKTPOHHAS U IbIPOYHAS
IIPOBOAMMOCTH, P-N- epexosl. JIMoabl, TPAaH3UCTOPBI, UHTErPAIbHBIE CXEMBI.

Tema 13. IlepemMeHHBIIi 3J1eKTPUYECKUH TOK

3akon OMa 1S 1eTeil MepeMeHHOT0 TOKa C OMUYECKUM

COIIPOTHUBIIEHUEM, EMKOCTBIO U MHAYKTUBHOCTBIO. PeakTuBHOE conportusienue. KonebaTenbHblit
KOHTYP.

Tema 14. MarauuTHOe noJjie

MarnuTHoe noje Toka. 3akonsl buo - CaBapa - Jlammaca u Ammniepa. Cuna Jlopenna. Bektop
MarHMTHON MHIYKUUU. [[0TOK BEKTOpa MarHUTHON MHIYKIIMU Y€PE3 3aMKHYTYIO IOBEPXHOCTb.
Teopema o HUPKYISIUN BEKTOPAa MHAYKLIUHA MarHUTHOTO TOJISI.

MarnuTHble cBOMCTBa BemiecTBa. [lua-, mapa- u peppomarseTuky. Bekrop HaMarHU4YeHHOCTH.
MaruuTtHas BOCIpUUMYHUBOCTh U MarHUTHAs MPOHUIIAEMOCTb.

Tema 15. DnexTpoMaruuTHas HHIYKIHMS.

OnekTpoMarHuTHas MHAyKUusA. 3akoH @apanes. [Ipasuino Jlenna. MHIyKTHBHOCTSD.
Camounaykuus. [InoTHocTs 3HEeprun MaruutTHOro noJjst. Bzaumonnnykuus. Tpancdopmatop..
Tema 16. CBsI3b 2JIEKTPUUECKOTO U MAarHUTHOTO MOJIeH



O6006menus Teopun Makcsemia. BuxpeBoe snekrpuueckoe none. Tok cmemnienus. Cucrema
ypaBHeHHMII MakcBeula B HMHTErpalbHON (opme. DJIEeKTpOMarHuTHBIE BOJIHBL BoaHOBoe
ypaBHeHUe. CKOPOCTh paclpOCTPAaHEHHUs FJIEKTPOMArHUTHBIX BOJIH. [lIKana 31eKTpOMarHuTHBIX
BOJIH. PaguoBemanue, tenesuaeHne. IIpuHIMI OTHOCUTENBHOCTH B AJIEKTPOINHAMUKE

Tema 17. CBeTOBBIE BOJHBI.

OneKTpoMarHuTHas  INpupoaa cBera. BonHoBoe  ypaBHeHue. CKOpPOCTb — CBeTa.
I"apmonnueckas BosiHa. [lnockue u chepuyeckue BosHbl. BonHoBoM ¢poHT. BomHoBoO# makeT. I”
pymnmnoBasi CKOpocTb. CHEKTpaJbHBIM COCTaB CBETOBOrO HMIyJbca. COOTHOLIEHHE MEXKIY
JUTUTEIBHOCTBIO UMITYJIbCA U IIMPUHOW CIIEKTpa. ECTeCTBEHHAs LIMPUHA TMHUU U3ITy4YECHHUS.

Tema 18. UuaTepdepenius creta

WuTepdepenius MoHOXpoMaTHUeCKUX BOJH. JIByiyueBas unrepdepenuus. Paznocts xona.
YcnoBust nHTEP(HEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. Ctostune BosHbL. MHTEpdepeHnus
B TOHKHX IUI€HKax. [[o0Cchl paBHOM TOJIIMHBEI U paBHOTO HakJIOHA. [IpocBeTiieHrEe ONTHUKH.

Tema 19. ludpakums cBera

[Mpunnun [roitrenca-®Openens. Meton 308 @penens. dudpakuus DpeHens Ha Kpyriiom
orBepcTuu. 30HHAs actuHka. [IatHo [lyaccona. Iudpaknus @paynrodepa. Judpakuus cBera
Ha menu. [lepexon k reomerpuueckoil onTuku. [udpakuuonnas pemerka. JucrnepcruoHHas
obmnacte. Pa3pematomas cnocoOHOCTh

Tema 20 B3auMmoaelicTBie CBETA C BEMIECTBOM.

Pacnipoctpanenue cBeta B u30TponHbIX cpepax. [ucnepcusi cBera. HopmanbHas u
aHoMaJlbHas nucrepcuu. 3akoH byrepa. OTpaxeHue U MpeJoMIIEHUE CBETa Ha TPaHULIe pa3aena
TuaIIeKTpukoB. @opmyiiel Openens. 3akoHbl oTpaxkeHUs U npenomieHus. [longpusanus cera
[P OTpaKEHUU U mpenomiieHun. Yron bprocrepa. KoadduimeHTs! oTpaxeHus U mpeaoMIIeHus
ceera. llonHoe BHyTpeHHee oOTpakeHMe cBera. BosiokoHHas  onrtuka. [[BoitHoe
Jy4YerpeIoMIIEHHEe B aHU30TPONHBIX KpucTauiax. J[BOWHOE JydyenpenoMiieHHEe B MarHUTHOM
noste. llomApusanus cBera IIpy  JBOMHOM JIydeNpeaoOMIICHMM. Bpamenue miockoctu
MOJISIpU3AlMU B KPUCTAJUIMUECKUX TEJaX..

Tema 21. ATomuas puszuka

Teopus aroma bopa. CriekTpbl U3JIy4eHHs] U TMOIJIONIEHUSI CBETA JJii aTOMOB M MOJIEKYIL.
Oneiter Pezepdopna. [Tocrynarer bopa. Oneit @panka u ['epria. BomHoBbIE cBOlCTBa YacTHIl
Oneir JleBuccona u JIxepmepa. I'unoreza ne bpoiing. [lpuHmun HeonpeaeneHHOCTH.
VpaBuenne lllpenunrepa. KopnyckymsipHOBOTHOBOM ayanu3m: (OTOHBI M MHKPOUYACTHUIIHI.
BonHoBas ¢yHKIHMS W ee CTaTUCTHYECKOe TOJIKOoBaHWE. KBaHTOBaHME SHEPrMM U MOMEHTa
uMmIyibca. [IpoxoxaeHne yacTuil 4yepe3 noTeHIuanbHbIi 0apsep. ['apMoHHYecKuit OCIMIIISTOP
B KBAaHTOBOI MEXAaHUKE.

Tema 22. OcHOBBI i7IepHOIN PU3UKH

CocraB sgpa aroma. BzanMopelicTBUEe HYKIOHOB B sipe. SInepHbIE CWIBI M MOJENH
aTOMHOTO sifipa. EcTecTBeHHas M UICKYyCCTBEHHAs PaIlOaKTUBHOCTb. SliepHbIe peakiuu, elIeHne
anep. Llennsle peakuu. Vcnonb30Banue sAepHON SJHEPTUH

ITPOI'PAMMA ®U3BHYECKOI'O IPAKTUKYMA 11O KYPCY «®PU3UKA»

Nzydyenne oOmei buszukn HembpIicIUMO 0e3 adopaTopHbIX 3aHATUU. [losTomy
(GU3UYECKUN TIPAKTUKYM SIBIISIETCS Ba)KHON COCTABHOM YacThIO B YHHUBEPCUTETCKOW MOATOTOBKH
CIEIMANIMCTOB BBICOKOM KBanmudukaruu. [ 1aBHbIE 3314 MPAKTUKyMa CIIETYIOIIHE:

1.HayunTh CTyIEHTOB NPUMEHITh TEOPETUUECKHH MaTepHall MPOTPaMMHOTO Kypca K
aHAIM3Y KOHKPETHBIX (U3MYECKHX CHUTyalud; OSKCIEPUMEHTAILHO M3y4aTh OCHOBHBIE
bu3HYecKrue 3aKOHOMEPHOCTH, OMPEEIsITh TOYHOCTh M CTEMEHb JTOCTOBEPHOCTH PE3YJIHTAaTOB
JKCIIEPUMEHTA.

2.03HaKOMHTH C OCHOBHBIMH JKCIEPHMEHTAIBHBIMH METOJAMH ITOJIYYCHHS W3 OIbITa
¢uznueckoit wHbopmanuu. Hayuute u3MepsaTh BaxHEHImMe Q(U3NYECKHE KOHCTAHTBI U



BEJIMYMHBI, 03HAKOMHUTH C MOCIETHUMHU JTOCTHXKEHUSIMU COBPEMEHHON (PU3UKHU B TOYHOCTH HUX
OTIpeieNIeHusl.

3.03HaKOMHTH C COBPEMEHHBIMU MpUOOpaMU U JPYTroil MU3MEpUTEIHHOW ammapaTypoi, ¢
NPUHIUIIAMA UX JCUCTBHS, AaTh O0IIME CBEeACHHS 00 OOJIACTSIX MX NMPUMEHEHUS, CIOKHOCTU
MPOBEJCHUS U3MEPEHUN, TOYHOCTHU MOTYYEHHBIX BEIMYMH U UCTOYHUKAX BEPOSTHBIX OMIHOOK.

4.JlaTh NpaKTUYECKHME HABBIKM B OOpallleHUHM C H3MEPUTEIIbHOM anmaparypod u
9KCIIEPUMEHTANBHBIMU yCTaHOBKaMH. O3HAKOMHUTH C MpaBUJIAMHU TEXHUKU 0€30MacHOCTU HpU
NPOBEICHUH SKCIIEPUMEHTAIBHBIX UCCIICTOBAHHA.

B cootBercTBUU ¢ 3THMH 33auyamMu GOpMUPYIOTCA Jab0opaTopHble pabOThl U OMUCAHUS K
HUM.

B kaxmoit nmabGopaTtopHod paboTe Jo/bKHA OBITH copMUpoBaHA I€Jb PabOTHL. ITO
MO3BOJIMT CTYJACHTY YETKO YSACHUTh, YTO SBJISIETCS TJAaBHBIM, Ha 4YeM HAJI0 aKIEHTHPOBATb
BHUMaHue. Onucanus 1abopaTopHbIX padOT, KaK MPaBUIIO, BKIIOYAET B ce0sl TakkKe TEOPHIO
BOMPOCA, TEOPUIO0 TMPUMEHIEMOr0 METOJa W3MEPEHUH, ONHCAaHUE OSKCIEPUMEHTAIHHON
YCTaHOBKH, 3a/1aHUsl KOHTPOJIbHBIE BOIIPOCHI U PEKOMEHAYEMYIO JINTEPATYPY.

IlepeyeHnb J1a00PATOPHBIX PA0OT MO AUCHUILVIUHE «DUZUKAY».

Omnpenenenue AIUH, IUIOMAAEH, 0ObEMOB.

Onpenenenre IIOTHOCTU BEIIECTBA.

Omnpenenenne yCKOpeHUs: CBOOOJHOIO MaCHHSL.

Omnpenenenne ko3 uinenTa BHyTPEHHETO TPEHHS KHUIKOCTH 1o MeToay CTokca.
Onpenenenue ko3 uineHTa HOBEpXHOCTHOIO HATSXKEHUsI METOZIOM OTpPbIBA Kareb.
I'pamynpoBka BonbTMETpA.

HlynTupoBaHue aMepmerpa.

N3yueHne 3aBUCMMOCTH CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

. DIIEKTPOJIH3.

10. M3yuenne qudpakiuy cBeTa Ha Y3KOU eI U AU(PaKIIHOHHON penieTke

CoNoOA~WNE

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[Tpu peanuzanyuu JUCHUIITUHBL « DU3UKa» UCTIONb3YHOTCS

CJIEAYIOUINE BUbI YUEOHBIX 3aHATUI: KOHCYJIbTALUH, IPAKTUUECKUE 3aHATHS, pedepaTsl,
CaMOCTOSITENIbHbIE PaOOTHI.

— KOHCYJIbTallUsl IPETIOAABATENS;

—CaMOCTOATeNbHas padoTa CTyIEHTOB, KOTOPask BKIKYAeT OCBOCHUE TEOPETHUECKOTO
MaTepuaia, OAroTOBKY K IPAaKTUUYECKUM 3aHATHIM. [Ipu peannsanyu nporpaMMbl
«OKCIEpUMEHTANIbHbIE METOBI HCCIIEJOBAHUI UCTIONB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE
TEXHOJIOTUH:

— BHeayAUTOpHas paboTa B popme 00s13aTeNbHBIX KOHCYJIbTAllMi U MH/IUBUYaJIbHBIX 3aHATUN
CO CTyZ€HTaMH (IIOMOILb B TOHUMAHUU TE€X MJIM UHBIX METOJIOB UCCIIEOBAHUS MaTEPUAIOB, B
MOJIFOTOBKE pe(epaToB U TE3UCOB I CTY/IEHYECKUX KOH(EPEHIMH U T.11.).

Jlnis mosmy4eHus TayO0KUX U IPOYHBIX 3HAHUMN, TBEP/IBIX HABBIKOB U YMEHUH,

HEo0X0/lMMa CUCTEMAaTHYECKasi CaMOCTOsTeNIbHAs paboTa CTyEHTa.

CamocrosTenbHas paboTa HyKHa Kak I IPOPAaOOTKH JIEKIIUOHHOTO (TEOPEeTHYECKOTO)
MaTepuaia, Tak U JJis HOJATOTOBKHU K Ja00paTOpHBIM paboTaM U MPaKTUYECKUM 3aHATHSIM.
OcHoBaTenpHasi caMoCTOsITeNbHAsA paboTa HEOOX0JMMAa U TIPU MOATOTOBKE K KOHTPOJIBbHBIM
MEPOIPUITHUSIM.

Ha nexnusix oco6oe BHUMaHKE CleyeT YAEIATh Ha OCHOBHbIE TOHATUS U OCHOBHBIE
buznyeckne 3aKOHOMEPHOCTHU. J[ONOTHUTH KOHCTIEKT JIEKIUH, BBIJEIUTD IJIABHOE CTY/IEHT
JIOJDKEH CaMOCTOSITEIBHO, MOJIb3YSACh YUEOHBIMHU TOCOOUSMH, pa3MEIIeHHBIMU Ha

caiite kapeapsl. UnauBuAYyanbHbIN calT kageapsl KpaitHe HEOOXOAUM IS YCIIEITHOTO



BBINOJIHEHUS pabouell mporpaMMbl U y4eOHOI0 IJIaHa, B LIEJIOM.

I1o BceMy JIEKUMOHHOMY MaTepHuaily IOATOTOBJICH KOHCIIEKT JIEKIIUHA B DJIEKTPOHHOU

dopme 1 Ha OyMaKHOM HOcHTele, O0JIbIIAs YaCTh TEOPETUUECKOTO MaTepuala U3jaaraeTcs ¢
NpUMEHEHHEM ClaiioB (mpe3enTanuii) B mporpamme PowerPoint, a Takxke ¢ ucmonb3o0BaHneM
MHTEPAKTUBHBIX TOCOK.

6. YueOHO-MeTOAUUYeCcKOe o0ecrnevyeHHe CaMOCTOSATEIbHO padoTbl  CTYJAEHTOB.
OueHouHble cpeAcTBA ISl TEKYyUIero KOHTPOJISI YyCIeBaeMOCTH, MPOMEKYTOUHOI
aTTecTALMH 110 UTOIaM OCBOCHMS M CIHMIIJIMHBI.

6.1. [li1an caMocTOSITE/ILHOM PAa0OTHI CTYJI€HTOB
Tabnuya 6.1.

Ne HaumeHnoBanmue pazaesa Bun ®opmbl kKOHTPOJIs | KosamuecTs
n/n (TeMbI) TMCHUTLIMHBI CaMOCTOSITEJILHO 0 4acoB
il paboThI

1. IIpeoOpazoBanms ['amunes. |1. PaGota c YCTHBIH OIpoC 2
yueOHOM
JUTEPaTypoil.
2. Beimonuenue
JIOMAIITHETO
3aJJaHHS

3. . Pemenue
3a]1a4

2. OyHIaMeHTalbHbIE 1. PaGora c YCTHBIHN OIpOC 2

B3aMMO/ICUCTBUS B IPUPOJIE y4eOHOi
JIUTEPaTypoil.
2.BrImtoTHeHne
JIOMAIITHETO
3a/IaHust

3. Pemenue
3aj1a4

3. YpaBHeHue 1. Pabora c YCTHBIN OITPOC 4

MOHOXPOMAaTHYECKOMN y4eOHOMI
JUTEPATypPOH.
2.Breimonnenue
JIOMAIITHETO
3a/1aHHs
BOJIHBI. 3. . Pemenue

3aja4

Oery1iei BOJIHbBI, OCHOBHbBIE
XapaKTePUCTUKU BOJIH.
[IpoionbHBIE U TONEPEUHBIE
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CTaTUCTHYECKUIT METOT

1. Pabora ¢

YCTHBIN OIIPOC

pacnpeneneHus y4ueOHOMH
Makcsemia, bonbimana JIUTEPATYPOH.
2.BblnoHEeHNE
JIOMAIIHEeTO
3a/1aHUs
3. . Pemenue
3a/1a4
I'paHnLIBI TPUMEHUMOCTH 1. Pabora c YCTHBIN OIIPOC
BTOPOT'O 3aKOHA y4eOHOH
TEPMOTMHAMHUKH. JINTCPATYPOH.
IpencrasneHne o 2.BblnosHeHue
JIOMAIIIHEeTO
TEPMOJIHAMHUKE OTKPBITBIX | ooy 0
CHCTEM. 3. Pemenue
3a1a4
DJIEKTPOHHBIE U HOHHBIE 1. PaGora c YCTHBIH OITpoC
SIBJICHUS y4eOHOH
JUTEPaTypoil.
2.Beimonxenue
JIOMAIIHETo
3a/1aHust
3. . Pemenue
3a1a4
MaruuTtHble CBOMCTBA 1. PaGora c YCTHBIN OITPOC
BemlecTna. Jlua-, mapa- u y4eOHOH
(deppomarternkn. Bexkrop ~ [TATEPaTYpoii.
HaMarHU4€HHOCTH. 2.Brmomenne
JIOMAIIHETo
MaruntHas o

BOCIIPUUMYNBOCTH U

MarauTHas MpoOHUNACMOCTb.

3. . Pemtenue
3a1a4
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8. [IIkana 371€eKTpOMAarHUTHBIX 1. PaGora ¢ |ycTHBII onpoc
BoyH. PamnoBenianue, yueOHOI
tenesuaenue. [IpunImn JUTCPATYPOH.
2.BpinonHenue
OTHOCUTEIILHOCTH B
JIOMAIITHETO
JIEKTPOAUHAMUKE Pemenne
3a1au
9 Hudpakmus cBeTa. 1. PaGora c YCTHBIN OIIpPOC
[Tpuniun ['rolirenca- y4eOHOH
®penens. Meton 30H JIUTEPATYPOHU.
2.BpimonHenue
Openens. Judpakuums
@ JIOMAIITHETO
pEeHels Ha KPYIJIOM O —
OTBEPCTHH. 3. . Pemenue
3aj1a4
10 B3aumopeiictBue cBera ¢ 1. Pabora c YCTHBIM OIPOC
BELIECTBOM y4eOHoit
JIUTEPATYPOH.
2.BpinonHenue
JIOMAIITHETO
3a/laHus
3. . Pemenue
3aj1ad
11 Kopnyckynsprao-BonHoBoit  |1. PabGota ¢ YCTHBIN OITPOC
JyanusMm: pOTOHBI U y4eOHO#
MUKpOYacTUIEL. BonHopas — |TMTCPATYPOH.
2.BeimonHenue
byHKIMS U ee
JIOMAIITHETO
CTaTHCTHYECKOE TONKOBARNE. | 1 oo
3. . Pemenue
3aj1ad

6.2. MeTonnueckne yKa3aHusl 0 OPraHHU3ALUHM CAMOCTOSATEJIbHOI Pa00ThI CTYACHTOB

Y4eOHBIM TUTaHOM HampaBlieHUs] MOATOTOBKH CTPOUTENbCTBO IO TUCHUIUIHMHE «DU3NKa»
IpelycCMaTpUBaeTCsl CaMOCTOsATENbHAasE paboTa CTyJIeHTa, KOTOpasi BBIMOJHSAETCS CIEAYIOLIUMU

12



BOoo~NoGRWDNE

0.
. DIEeKTPOMarHUTHbHIE BOJIHBI U 3JIEKTPOMArHUTHOE U3TyUYEHHE.
12.
13.
14.
15.

BUJAMH CaMOCTOSITENIbHOW Pa0OThI: HANMMCAHWE KOHTPOJIBHOW pabOoThHI MO TUCIHMILUIMHE, clava

KOJUTOKBUYMA.

Buabi camocTosiTe/IbHOM Pad0THI CTYIEHTOB:

- U3y4eHHUE TEOPETUYECKOT0 MaTepHaa 1o KOHCIEKTaM JIEKIIMA U pEeKOMEHI0BaHHBIM Y4eOHBIM

mocoOusM, MoHOTpaduIecKol yueOHOH TUTEpaType;

- CAMOCTOSITEJIbHOE N3Y4YEeHUE HEKOTOPHIX TEOPETUUYECKUX BOIPOCOB, BHIACICHHBIX B IPOrpaMMe

JUCIATUTMHBI, HEPACCMOTPEHHBIX Ha JICKIIHAX;

- BBITTOJIHEHUE KOMIUIEKCA 33/IaHU TEOPETHUECKOT0 XapaKTepa, PaCYeTHBIX U rpa)nIecKux 1mo

BCEM pasjieiiaM JUCIUILUIHHEI,

IMopsin0oK BHINOJIHEHHS M KOHTPOJISI CAMOCTOSATEILHOM PadoThl MATHCTPOB:

- IPEyCMOTPEHA eXKEHEIeTbHAS CAMOCTOSTENIbHAS paboTa 00yUaIOIIMXCSI 10 H3YYCHHUIO

TEOPETUYECKOT0 JIEKIIMOHHOTO MaTepualia; KOHTPOJIb BBITIOJIHEHUS 3TOH pabOoThI MIPEeTyCMOTPEH

Ha NMPAKTHYECKUX 3aHATHSIX 110 JaHHOW JUCIUILINHE,

- CAMOCTOSITEJIbHOE N3y4YeHHE HEKOTOPBIX TEOPETUUIECKUX BOIPOCOB, BBIICICHHBIX B IPOTpaMMe

JIMCUMIUIMHBL ¥ HEPAaCCMOTPEHHBIX Ha JIEKIHUAX TPEAYCMATPUBACTCS 110 Mepe U3YUCHUS

COOTBETCTBYIOIIUX Pa3/IeI0OB, B KOTOPBIX BBIAEICHBI 3TH BOIIPOCHI IS CAMOCTOSITEIILHOTO

U3YYCHUS; KOHTPOJIb BBITOJHEHUS ATOH CAMOCTOSITEIIbHON pabOTHI MPETYCMOTPEH B paMKax

POMEKYTOYHOTO KOHTPOJIS;

- BBIIIOJIHEHUE U TMCbMEHHOE 0(hOpMIICHHE KOMITIEKCA 3aJaHUI TEOPETUIECKOTO XapaKTepa,

-KOHTPOJIb BBIITOJIHEHHS ATOH CAMOCTOSITEIILHON pabOTHI MPETyCMOTPEH MPH 3aBEPIICHUT

U3yYCHUS TUCIUIUTHHBI IO MPEICTABICHHOMY B TICYATHOM BHJIE OTYETY 10 3TOMY BUIY

CaMOCTOSITENIbLHOM paboThI;

-KOHTPOJIb BBIITOJIHEHHS ATOH pabOTHI MPETYCMOTPEH HAa MPAKTUYCCKUX 3aHITHUSAX

Ilpomesriccymounwtii Konmpons. B TeueHue cemecTpa CTyIeHTHI BBITOIHSIOT:

- IPOMEKYTOYHBIC KOHTPOJIbHBIE paO0OTHI BO BpeMsi IPAKTUYCCKHUX 3aHSITUH JIJIsl BBISIBIICHUS

CTETIEHU YCBOCHUS MPOUICHHOTO MaTepraa;

- KOJUIOKBHYM T10 KOHTPOJIBHBIM BOIIPOCaM, OXBATHIBAOIIUM 0a30BbIE BOIIPOCHI Kypca

Hmozoswlii KOHmpob: IK3amen B KOHIIE CEMECTPA, BKIIIOYAIOIINN TPOBEPKY TEOPETHYECKUX
3HAHWH U TI0 BCEMY MPOUJICHHOMY MaTepHay.

H

6.3. OueHoYHbIe CPEACTBA VISl TEKYLEr0 KOHTPOJISI yCIIeBaeMOCTH, IIPOMEKYTOYHOI
aTTeCTALMH 10 UTOraM OCBOCHMS JMCIUILIMHBI H Y4eOHO-MeTOANYeCKoe o0ecnedyeHne
CaMOCTOSITeIbHOW PadoThI CTY/IEHTOB

Tembl pedepaTos

CKOpOCTh CBETA: METOJIBI OMPEICIICHUS.

Pezepdopn u ero onbITHI.

Teopus ynpyrocru.

JleiicTBHE MONSIPU3ALIMOHHBIX PUOOPOB.

PacnipocTpanenue pagroakTUBHBIX BOJIH.

bannuctuyeckas MeKKOHTHHEHTAJIbHAS paKeTa.

[TpuHIMTT NEWCTBUS PAIMOAKTUBHBIX JBUTATEIICH.

[IposiBneHne 3aKOHOB CUJIbI TPEHUS B MIOBCEIHEBHOM JKU3HU YETIOBEKA.
MakcBeIt 1 ero 3JIeKTpOMarHuTHAasi TEOPHUSL.

BrayGs MaTepuu: oT aTOMOB K KBapKaM.

[TpyHIMI ENCTBUS aKKyMYJIITOPOB.

[[TapoBast MOJIHUSI — YHUKAJILHOE MIPUPOJHOE SIBJICHHUE.
OKCNEpUMEHTAILHOE MCCIIEN0BAHUE DJIEKTPOMArHUTHON UHAYKLIHU.
@OYHKIIMOHUPOBAHUE AJIEKTPOCTAHIUH.
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16.
17.
18.
19.
20.
21.
22.
23.

a)
b)

c)
d)

e)

b)
c)

a)
b)

c)

b)
c)

[IpeoOpazoBanmii SHEPTHA.

Hcnonb3oBaHue 37€KTPOIHEPTUU.

Snepnas snepreTuka. JleiicTBUE ONTHYECKUX PUOOPOB.
OT BOASIHBIX KOJIEC JI0 TypOHH.

3HaueHnue 3kcnepumenToB Hukomnsl Tecna.

ConHile Kak MICTOYHMK 3HEPTHUH.

VYIbTpa3ByK U BOZMOKHOCTH €0 IPUMEHEHHUSI.
[IpencraBieHre KapTUHBI MUPA C TOYKH 3PECHUS (DU3HKH.

TecTol/3a1aHUA

Kakyto Maccy MprHUMAIOT 32 €IUHHILY MAacChl B aTOMHOH (u3uKe?

1/16 moo Macchl aToMa KHCJIOpOoa

Maccy aToMa KHCIIopo/ia

+1/12 nonro Maccel aToMa yriepoaa

Maccy aToMa BOAOpOJa

Maccy OJTHOTO HEHTpOHA

Kaxkue BemiecTBa Ha3bIBalOTCS U30TOMAMU?

BEIIECTBA, UMEIOIINE OJJMHAKOBBIE MACCHI, Y KOTOPHIX aTOMHBIE BeCa BBIPAXKAIOTCS LEIBIMU

qucjiaMun

BellecTBa, 001a/1al01IKe OIMHAKOBBIMU XUMUYECKUMH CBOWCTBAMHU U UMEIOIIHNE Pa3IHUHbIC
MMOPAAKOBBIC HOMEpa

BEIIIECTBA, PacIoaralluecs B OJJHOM CTpoKe B Tabnuie MeHeneeBa

BEIIECTBA, Paclojararluecs B OJJHOM U TOM ke cTolue Tabauisl MenaeneeBa 1 UMEOILNE
O/IMHAKOBbIE XUMHUYECKHE CBOMCTBA

+BelllecTBa, UMEIOIIKE OJIHU U T€ YK€ MOPSAKOBbIE HOMepa B Tabnuie Menzeneesa, HO
pa3IMyHbIe MACCOBBIE UM CIIA

IlepemenieHnemM Ha3bIBAOT:

JIMHUIO B IPOCTPAHCTBE, ONMKUCHIBAEMYIO TOYKOM MIPU IBHKECHUHU

+BGKTOp, COGI[I/IHS[IOHII/II\/'I Ha4dYaJIbHOC U KOHCYHOC ITOJIOKECHHUEC TOYKU

JUTUHY MTyTH

BEKTOp, COCIMHSIOIIMI HA4aJI0 KOOPJAMHAT U KOHEYHYIO TOUKY ITyTH

ITepBeiii 3akoH HproTOHA HMeeT cieayronryo GopMyIupoBKy:

+CYHICCTBYIOT TAKHUE CUCTCMBbI OTCUCTA, B KOTOPBIX CBO60)1HI>I€ TCJIa ABUKYTCA HpﬂMOJ’II/IHeI\/'IHO u
PaBHOMEPHO

CUJIa €CTh IPOU3BEACHUE MACChl HA YCKOPEHHUE

CHUJIBI B IIPUPOJE BOZHUKAIOT CUMMETPUYHBIMU ITAPAMHU

Btopoii 3akon HeroToHa MeeT creayrontyro GopMyITupOBKY:

- CYLIECTBYIOT TaKH€ CHCTEMbI OTCYETA, B KOTOPBIX CBOOO/IHBIE Tella IBUKYTCS MPSMOIMHEWHO U

pPaBHOMCPHO

- CWJIa €CTh IIPOM3BE/ICHNE MACChl HA YCKOPEHHE
- CHJIBI B IPUPOJI€ BO3HUKAIOT CUMMETPHYHBIMH MTapaMu

- YCKOPEHHUEC, C KOTOPBIM JABUKETCA TCJI0, IO BOS}IeﬁCTBHeM CHJIBI, ITPAMO IMPOIMOPIHUOHATIBEHO
YCKOPEHHUI0 U 00paTHO MPOMOPIIMOHATIFHO Macce

6. Tperuii 3akoH Hpl0TOHA MMEET CIIeAYIONTYI0 (POPMYIUPOBKY:

- CYHICCTBYIOT TaKME€ CUCTEMBI OTCUYETA, B KOTOPBIX CBO6OJIHI>I€ TEJ1a IBUKYTCA Hp?[MOJ'IHHCfIHO n
paBHOMCPHO

- CrJia €CTh MMPOU3BCACHUC MACCEI HA YCKOPCHUEC

CHJIBI B IPUPOJAC BO3BHUKAOT CUMMCTPUYHBIMHA ITapaMU
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d)

a)
c)

a)
b)

c)
d)
a)
c)

a)
b)

c)

a)
c)

d)
e)

a)

c)
d)

a)
b)

c)
e)

a)
b)
c)
d)
e)

- IBa Tella B3aUMOJCUCTBYIOT JPYT Ha ApyTa ¢ CHJIaMH, PaBHBIMH 110 MOJTYJIIO, HO
MPOTUBOIIOJIOKHBIMU 10 HAIIPABJICHUIO
7. CTaJIbHOW MIAPHK ITO. ..

- usnueckoe Teno

- (huznyeckas BeIMYNHA

- (huzMyecKoe sIBJICHUE

8. Haiinure u3 yKa3aHHBIX CKOPOCTEH HAMOOIBINYIO. ..

-1wm/c

- 100 cm/c

- 100 cm/Muu
- 100 nm/c

9. Muddysus 3to...

- usnueckoe Teno

- (pusmueckas BenuuMHA

- (pusmueckoe sBICHME

10. meeT Jiv1 AJIEKTPUICSCKUH 3apsijT AJICKTPOH U IPOTOH?

- QIIEKTPOH /1a, TIPOTOH HET
- BJIEKTPOH U MPOTOH UMEIOT 3apsi/Ib
- 00a HE UMEIOT 3apsJI0B

- BJIEKTPOH HET, IPOTOH Ja

11. Monekyna — 3T0

- HaMMEHbIIIas YacTHIla
- HAUMCHbIIIas YCTOfIqHBaH qacTulla BCUIeCTBa

- HaMMEHbIIIasi yCTOWYMBAs 4acTUIla BElIecTBa, 00J1a/1a01Iasi €r0 OCHOBHBIMH - - ~XUMHYECKUMU
CBOMCTBaMH

- YaCTHIIA, COCTOSINAs U3 aTOMOB

- HET TPAaBHJILHOTO OTBETA

12. Yucno ABoraipo — 3T0

- YUCJIO MOJIEKYJI B OJTHOM MOJIE BELIECTBA
- YUCJIO MOJIEKYJI B OJTHOM KHJIOTpaMMe BEIlleCTBa

- YUCJI0 MOJIEKYJI B OTHOM MeTpe KyOndeckom

- 3aTPYyIHSAIOCH OTBETHUTD

13. IlepeBenute Temnepatypy 30 rpaaycos no mkaie Llenbcust B TeMnepatypy no mkane

KeneBuHa. ..

- 200K

- 300

- 143

- 203

HET MPAaBHIILHOTO OTBETA

14. BpoyHOBCKO€ JBM)KEHUE — ITO. ..

- TETJIOBOE JIBUKEHHE B3BELICHHBIX B )KUAKOCTH MJIH ra3e YacTHUIL
- m000€ ABUKEHHE MOJIEKYJT

- IBIDKEHUE MOJIEKYJT B )KUIKOCTH

- B3aUMO/ICHCTBHE MOJICKYJ B PE3yJIbTaTEe YeT0 OHU JIBUTAIOTCS OECHOPSIOYHO
- HET MPaBUIILHOT'O OTBETA
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a)
b)

c)

d)
€)

a)
b)

c)

a)

c)
d)

a)
b)
c)
d)

a)

c)
d)

e)

a)
b)

c)

15. UneanpHEbIil ra3 — 37T0...

- 10001 ra3, ecIu ero paccMaTpuBaTh B MOJIEKYJISIPHOM QU3uKe

- BCE JIerYaiIine ra3bl U3 U3BECTHHIX B HACTOSILEE BpeMs

- (pusmueckast MozeInb ra3a, B3auMOJICHCTBUE MEXKYy MOJIEKYJIaMH KOTOPOTO - MPEHEOPEKUMO
MaJo

- pealibHbI ra3, u3y4aeMblil B QU3UKE U XUMUU

- HET NMPaBWJILHOTO OTBETA

16. Kak onpenensiercst remiieparypa tena?

- Ha OIllyIlb, PYKOMU

- CIICIIUATBHBIM 000pYyI0BAaHUEM

- IPaJlyCHUKOM

- TEPMOMETPOM

17. 3a Honb rpamycos, o mkaie Llenbcusi, npuHsaTa Temmneparypa. ..

- TAsAHUA JIbJ1a

- 3aMep3aHus PTYTH

- KUIICHUS BOJIbI

- m00ast yCIIOBHAs TeMIIepaTypa
18. BiaaxHOCTE 2T0. ..

- CBIPOCTb B ITOMEIIEHUN
- CoJIepKaHKe BOJSHOIO I1apa B BO3lyXe

- COCTOSIHUE TIOTO/IbI I10CIIE 0K

- COCTOsIHUE, Kor/la HaOmro1aeTcst 00pa3oBaHue KarejaeK BObl

19. Kakoe naBnenue nmeet 1 kr a3ota B 006éMe 1 ky0.MeTp nipu Temmeparype 27C? ATOMHBIN

Bec asora 14.

- 0,88 11a

-8,81la

-881la

MPABIJIBHOTO OTBETA HET

20. T'a3 cxar uzorepmuuecku ot 06béMa V1 = 8 1. 10 06séma V2 = 6 1. PasHocTs naBneHuit

npu 3ToM Bo3pocia Ha 4 kIla. Kakum Ob110 HawansHOe naBienue P17?

- 10 kIIa

- 12kI1a

- 20 xITA

- 24 kIla

- HET MPaBUIBLHOTO OTBETA
21. Yto Takoe HanpspKeHHE?

- (pusmyeckast BeMMYMHA, BBI3bIBAIOIIAS TOK B TPOBOJAHUKE

- (huznyeckas BeJIMUMHA, KOTOPAask BEIPAXKAET CBSI3b MEXY CUJIION TOKA U - BBIJICIIEHHON Ha
Y4acTKe LENU YHEPTUEH NN PA3BUTON MOIIHOCTBIO

- (huznyeckas BeJIMYMHA, KOTOPYIO HEOOXOIMMO YUUTHIBATh, MOJAKIIIOYAsi HOTpeOUTEIeH K
DIIEKTPOCETH

22. OT 4yero 3aBHCUT CONIPOTHUBIICHHE MTPOBOIHUKA?

- OT pa3MepoB MPOBOTHUKA
- OT JUTMHBI IPOBOJJHMKA, TUIOIIAIH MTOTIEPEYHOr0 CEUYSHHsI, MaTepHaja U TeMIepaTypsl
- OT Pa3MepOB U PACTIOIOKECHUS TPOBOTHIKA
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d)

a)
b)

c)
€)

a)
b)

c)

a)

c)
d)

e)

a)

c)
d)

a)
b)

c)
e)

a)
b)

c)
e)

a)
b)
c)
d)

a)
b)

- OT HAIIPSHKCHUS U MPOTEKAIOIIETO TOKA
23. B KakuxX equHHUIAX U3MEPSIIOT MOIIHOCTh TOKa?

- B JDKOYJISX
- B KyJIOHax

- B amrepax

- B BaTTax

- B HBIOTOHAX

24. 13 4yero COCTOUT MPOCTEHIIast EKTPpUUIECKasl [eTh?

- U3 UCTOYHUKA TOKA, TIOTPEOUTENSI U U3MEPUTEIILHBIX YCTPOUCTB

- U3 TIPOBOJIOB, MOTPEOUTENCH 1 TIEpEKITIOYaTeNs

- U3 TIPOBOJIOB U IOTPEOHUTENICH TOKa

-M3 UICTOYHHUKA TOKA, TOTPEOUTEIS U MIEPEKITF0YATEIsI, KOTOPhIE COSTUHEHBI POBOIAMU
25. UTo Takoe EeKTPUIECKHI TOK?

- YIOPAIOYEHHOE JBHKEHUE AIEKTPUUECKUX 3apsIIOB B AIEKTPUUECKOM I10JIE
- IBIDKEHHE aTOMOB B IPOBO/IHUKE

- JIBMKEHHE SJIEKTPOHOB B TEIAX

- IBIDKEHHE HOHOB

- IBUKEHHE JIEKTPOHOB MO IPOBOIY

26. Kakoii matepuall HCHIONB3YIOT JJI CUpPAJei IEeKTPoIaMIoyeK?

- BOJIb()paM, y HEro BbICOKasi TeMIIepaTypa MJIaBICHUS

- M€/Ib, OHA XOPOIIIO IPOBOJUT IEKTPUUECKHUI TOK

- HUKeIlb, OH 00J1a/1a€T JOBOJIbHO BHICOKUM YAETBHBIM COMPOTHBICHUEM
- YTOJIbHASI HUTh, Y HEE TaKKe OOJIbIIOE YIENbHOE CONIPOTHUBIIEHUE

27. BonsiHast Karwisi C 3JICKTPHYSCKUAM 3apsioM +5( COeTMHUIIACH ¢ PYToi Karuiei, o0axaBmei

3apsiaoM +2(. Kakum cran 3JeKTprudecKuii 3apsi] 00pa30BaBIICHCS KAl

-7 q
+3
+10 g
+7q
-10q

28. OCHOBHBIMU HOCHUTEIISIMH 3aps0B B MeTaIaX SBIISIOTCS. . .

- DJIEKTPOHBI
- MOJIEKYJIbI

- IIPOTOHBI

- UOHBI

- HET HUKAKHX HOCHUTEJIEH 3apsJI0B

29. TToTeHIMA AIEKTPUIECKOTO MOJIS ATO BETUYMHA XapaKTePU3YyIOIIasl. ..

- CHITy TOKA B LIEITH
- JICWCTBUE TOJIS HA 3apsi/Ibl

- CWJIOBO€ JIEVCTBHE MOJIS HA 3aPSJIbl

- HATPSHKCHHOCTD TOJIS

30. DIEeKTPOEMKOCTH 3TO BEJIMIMHA XapaKTePU3YIOMIasl...

- CITIOCOOHOCTH TeJ TPOBOAUTD IIEKTPUUECKUIN TOK
- CTENIEHb HArPETOCTH TEJI IIPU IPOXO0XKAECHUN Yepe3 HUX TOKa
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c)

- IEVCTBUE 3apSYKEHHOT0 Teja Ha HEUTPAJIbHOE TEJIO

d) - cnocoOHOCTB Te HaKaIUTMBATh YJICKTPHUYCCKUN 3apsi

e)

3anaHus AJs1 KOHTPOJIbHBIX PadoT

1. JIBu>keHME BYX Tel onMchIBaeTcs ypaBHeHuaAMHU x1 = 0,75t3 + 2,25t2 + t, t2 = 0,25t3 +
3t2 + 1,5t. OnpeaenuTs BEIMYUHY CKOPOCTEH ATUX TEJI U MOMEHT BPEMEHH, KOTJ]a YCKOPEHUS UX
OyIlyT OJIMHAKOBBI, & TAK)KE 3HAUCHUE YCKOPEHUS B ’TOT MOMEHT BPEMEHH.

2. Mertajuinueckuid apuK Maccol 5 T majgaer ¢ BBICOTBI 1 M Ha TOPU3OHTAIBHYIO
MOBEPXHOCTh CTOJIA MU, OTPA3UBIIMCH OT Hee, MmogHuMaercsa Ha BbicoTy 0,8 M. Omnpenenuthb
CPEIHIOI0 CUJTY yJapa, €ClIi COIPUKOCHOBEHUE IIapuKa co cTojiom anuiock 0,01 c.

3. [lap maccoit 20 1, ABMXKYIIMICS TOPU3OHTAIBLHO C HEKOTOPOM CKOpOCThiO VI
CTOJIKHYJICS C HETOJBIWKHBIM IapoM Maccoi 40 r. [llaper abcomoTHO ynpyrue, yaap npsMou,
neHTpanbHbIA. Kakyto 101110 cBOeH KHHETHYECKON SHEPTUHU NIEPBBI 1Iap mepeiai BTopoMy?

4, ABTOMAIIIMHA JABUXKETCS C MOCTOSHHBIM TaHTEHIMAIBbHBIM yckopenuem 0,62 m/c2 1o
TOPU30HTAIILHON MOBEPXHOCTHU, OMHUCKHIBAsI OKPY>KHOCTHh paauycom 40 m. Koaddumuent tpenus

CKOIBKCHHS MEXJIy KOJIECAMH MAIIMHBI M IIOBEPXHOCTBIO “ — 0.2 Kaxoit MyTh MPOHAET
MaIlImHa 0e3 CKOJIbKEHUS, €CITM B HAYAIBHBI MOMEHT €€ CKOPOCTh PaBHA HYITIO?

5. Marematuueckuii MasTHUK COBEpIIaeT KosiebaHUs B  cpelne, I KOTOpPOH
norapupMUUECKUN  JICKPEMEHT 3aTyXaHUs Ay = 1’5. Kakum Oymer 3Ha4ycHHE A, ecmm
COTPOTUBIICHUE CPEIbl YBEIUYHUTD 2 paza?

6. Haiitu 3akoH uW3MEHEHHMsS TIepHoAa KOJIeOaHWs MaTeMaTHYeCKOTO MasTHHKA C
HOJHATHEM MasTHUKA HaJl TOBEPXHOCTHIO 3EMIIH.

7. MartepuanbHas Touka Maccoir 0,01 kr coBepmiaeT rapMoHUYEcCKHe KojeOaHus,
YpaBHEHHS KOTOPHIX HMEIOT BHI: 0.2 s 872 (m). HaiiTn BO3BpamIaromyro CHJIy B MOMEHT
BpemenH 0,1 ¢ ¥ MOIHYI0 SHEPTUIO TOUYKH.

8. MartepuanbHas Touka maccoi 0,01 kr coBepmiaeT rapMOHHYECKHE KOJIeOaHUS ¢

nepuonoM 2 c. [lomnas sueprus koneomromerica Touku 10-4 k. Haittu ammuTyny Konebanuid,
HamucaTh ypaBHEHHE KojeOaHul, HaliTH HanOoblliee 3HAYCHUE CUITbI, IEUCTBYIOIICH Ha TOUKY.
9. OrnpenenuTth, CKOJIBKO KAJIOMOJIEH U MOJEKYJ BOJIOPO/ia COACPKUTCA B o0beme 50 M3
noJ AaBineHueM 767 M pt. cT. ipu Temneparype 18 °C. KakoBa mioTHOCTb U yJIe/bHBIH 00beM
raza?

10. B 6annone oobemom 10 1 Haxoautcs renuii non nasinenuem 1 Mlla nmpu temmepatype
300 K. [Tocne Toro kak u3 6amioHa 6610 B3sTO 10 T renus, TemnepaTypa B 0aJUI0HE TOHU3UIIACh
10 290 K. Onpenenuts AaBlieHUE TeIHs, OCTaBIIETrocs B OaoHe.

11. B cocyne oobemom 2 M3 HaxoauTcs cMmech 4 Kr reiauss W 2 Kr BOJAOpOJa MpHU
temneparype 27 °C. OnpenenuTs 1aBI€HUE U MOJIIPHYIO MAacCy CMECH ra3o0B.

12. B pesepByape oovemoMm 1,2 M3 Haxomutcsi cmech 10 kr azora u 4 Kr BoJOpoJa MpH
temneparype 300 K. Onpenenuts naBieHue U MOJIIPHYIO MacCy CMECH ra3oB.

13. OrnpenenuTh CpeHION JUTMHY CBOOOIHOTO Mpodera MOJIEKYJT U YUCIIO coynapeHui 3a 1
C, IPOUCXOSAIINX MEXTYy BCEMU MOJIEKYJIaMH KHUCIIOPO/1a, HAXOSIIETr0ocsl B COCYJI€ EMKOCTBIO 2
1 npu temneparype 27 °C n gasnennn 100 xl1a.

14. YeMy paBHBI CpefHHE KHHETHYECKHE HHEPrMHM IOCTYMaTeIbHOrO0 M BPAILATEILHOIO
BUYKEHUS] MOJIEKYJI, COJIEPKAIIUXCS B 2 KT Bojopoa rpu temneparype 400 K?

15. A30T Maccoil 2 Kr OXJIaXJAloT mpu mnoctossHHOM maiennn ot 400 mo 300 K.
Onpenenuts U3MEHEHWE BHYTPEHHEW SHEPrUH, BHEUIHIO padOTy M KOJIMYECTBO BBIIEICHHOM
TEIUIOTHI.

16. OnpenenuTts ynenbHbIE TEIIOEMKOCTH “¥ °¥ 1ng cmecn 1 kr asota u 1 Kr remus.

17. Kucnopon maccoit 160 r HarpeBaroT npu nocrossHHoMm nasiaeHuu oT 320 mo 340 K.
OnpenenuTh KOJWYECTBO TEIUIOTHI, MOTJIOUIEHHOE ra30M, U3MEHEHHE BHYTPEHHEW SHepruu u
paboTy pacupeHus rasa.
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18. Kucnopon maccoit T = 2 kr 3anuMaet oobeM V1 = 1 M3 1 HaXoauTCs MO/ TaBICHUEM P 1
= 0,2 MIIa. I'a3 ObLT HarpeT cHavaja Mpu MOCTOSHHOM JaBJIeHUH 110 oobema V2 = 3 M3, a 3aTeM
IIPHU TOCTOSTHHOM 00BbeMe 110 naBienus p3 = 0,5 MIla. Haiitn uaMeHeHne BHYTpEeHHEH YHEPTUU
ra3a, COBEPIICHHYIO UM PabOTy M KOJMYECTBO TEIUIOTHI, iepeaanHoe ra3y. [loctpouts rpadux
nporecca.

19. NneanbHas TerioBas MaimHa, padoraroas no uukiny KapHo, coBepiiaer 3a OAuH UK

pabory 15-10° Ix. Temneparypa narpepatens 400 K, temmneparypa xonoguinbHuka 260 K.
Haittu KIIJ[ MamnHpl, KOJMYECTBO TEILIOTHI, MOIYyYa€MO€E MAIIMHOM 33 OJIMH LIHUKJ OT HarpeBa-
TEJs, U KOJIMYECTBO TEIVIOTHI, OTJABAEMOE 33 OJMH LIUKJ XOJIOIUIbHUKY.

20. Kucnopon maccoit 1 xr cosepmaer uuki Kapno. [Ipu nzorepmuueckom pacimimpeHun
ra3za ero o0beM yBelIW4YMBaeTcs B 2 pasa, a MpH MOCIeAYIOEM ainadaTHYeCKOM paclIupeHUH
cosepiaercs pabora 3000 [x. OnpenenuTs padoTy, COBEPIICHHYIO 32 IIHUKIL.

21. B pesynbpTaTe M30TEpPMUYECKOr0 pacUIMpeHUs 00beM 8 T' KUCIOPOJa YBETUYMIICS B 2
pa3a. OnpenenuTs U3MEHEHUE SHTPOIINU Ta3a.

22 JBa TOYEUHBIX 3apsja, HaXoaich B Bojge (1= 81) Ha paccrosHui ¢ pyr or Apyra,
B3aMMOJICHCTBYIOT C HEKOTOpo# cuioi F. Bo ckompko pa3 HEOOXO0IMMO M3MEHHUTH PAcCTOSHUE

MEXJly HUMH, YTOOBI OHM B3aUMOJICHCTBOBAJIM C TAKOW K€ CUIION B BO31yXe ( £ =1 )?

23. JlBa miapuka OJMHAKOBOrO o0ObeMa, o0lajaroniye Maccou 06107 I KaX[Iblid,
MOJIBEIICHBI HA IIEIKOBBIX HUTAX AMuUHOW 0,4 M Tak, 4TO UX TMOBEPXHOCTH COMPHUKACAIOTCA.
VYroi, Ha KOTOPBIM pa3oOUUIMCh HUTH MPU COOOIIEHUHU IIapUKaM OJIMHAKOBBIX 3apsiOB, PAaBEH
60°. HaliTu BeIMYMHY 3aps/I0B U CHITY SJIEKTPUYECKOr0 OTTAJIKUBAHUSA.

24. B snementapHOil Teopuu aTroMa BOAOPOJA IPUHHUMAIOT, YTO AJIEKTPOH Bpallaercs

BOKPYT' TIPOTOHA IO OKpY>KHOCTH. KakoBa CKOpPOCTb BpalleHHs 3JIEKTPOHA, €CIH DPaJHyc
-1

opOUTHI 0,53-10 Mm?

25. JlBa paBHBIX OTpULIATENBHBIX 3apsaa no 9 HKi HaxoxsTes B BoJe Ha PacCTOSHUU 8 cM

apyr ot japyra. OnpenenuTs HalpsHKEHHOCTh M MOTEHLMAN HOJIS B TOYKE, PACIIONIOXKEHHON Ha
PACCTOSIHUU 5 CM OT 3apsiJI0B.

26. DONEeKTpOH JBWXKETCS 110 HANpPaBJIEHUIO CUJIOBBIX JIMHUN OJHOPOJHOTO MO
HanpsbkeHHoCThIo 2,4 B/M. Kakoe paccTosiHMe OH HPOJIETUT B BaKyyMe JI0 MOJIHOW OCTAHOBKH,

fi
ecIIi ero HagaabHas ckopocth < 197 M/c? CkonbKo BpeMeHn GyJieT JUTHThCS oeT?

27. 3apsn -1 aKn nepemectucs B none 3apsaa +1,5 HKn u3 Touku ¢ norennmanom 100 B B
TouKy ¢ noreHuuaiom 600 B. Onpenenuts paboTy CHIT MOJISI U PACCTOSHUE MEXKY TOUKAMH.
28. BeruncnuTh eMKOCTh Oartapeu, COCTOSAMIeH M3 TpeX KOHIEHCATOPOB €MKOCThI0 1 MKD

KZl)I(I[BIﬁ, IMPpU BCCX BO3MOXKXHBIX ClIydadX UX COCOAUHCHUS.

29. B mennom mpoBoaHHKE cedeHHMEM 6 MM2 W JUIMHOW 5 M TedeT TOK. 3a 1 MuH B
npoBojHUKe Bbiaensercs 18 Jx Temnorel. OnpeaenuTs HaNpsSKEHHOCTb MOJISL, TUIOTHOCTh U
CHUJTY AJICKTPUYECKOTO TOKA B TIPOBOJTHUKE.

30. Buytpennee comnpotuBnenue akkymyisaropa 2 Owm. Ilpu 3amblkaHuM €ro OJHHM
pPEe3UCTOPOM CuJIa TOKa paBHa 4 A, mpu 3aMbIKaHuU JpyruM — 2 A. Bo BHemHei# nenu B 060ux
CIy4asix BBIAENsETCS OAUMHAKOBass MoIHOCTh. Omnpenenuts DJ{C akkyMmynsiTopa M BHEIIHUE
COTIPOTHUBIICHUS.

31. ITo xBagpaTHOil pamke co cropoHoi 0,2 M TedeT Tok 4 A. OnpenennuTs HanpsKEHHOCTD U
MHAYKIMIO MATHUTHOTO MOJISL B IEHTPE PaMKH.
32. ITpoiins yCKOpSIIOUIYI0O pa3HOCTh MNOTeHIHanoB 3,52 kB, »31IeKTpoH BieTaer B

OJIHOPOJIHOE€ MarHUTHOE ITOJI€ MEPIEHAUKYIAPHO AMHUAM MHAYKumn. Manyknus noss 0,01 To,
panuyc TpaeKTopuu — 2 cM. OnpenenuTh yAeIbHbIN 3aps/ 3JEKTPOHA.

33. OnextpoH c¢ sHeprueil 300 5B nBwkeTcs NEPHEHAUKYISPHO JUHUSAM HHIYKIUU
MarHUTHOTO T0JI HANPsDKEHHOCTHIO 465 A/M. Onpenenuth cuity JlopeHia, CKOpocTh U paguyc
TPACKTOPHUH JIEKTPOHA.
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34. Kakyio HauMeHbIIyI0 TOJNUIMHY JOHKHA MMETh MbUIbHAS IJICHKA, YTOOBI OTpa)KCHHbIE

A=0683 MKkM)? Benblii yd magaer Ha tieHKy moxa yriiom 30°

Jy4Yd MMENU KPacHYI OKpPacKy (
(n=1,33).
35. Kakylo pasHocTh UmMH BONH L4 Moer paspemmTh IMdPAKUMOHHAs pelieTka ¢

nepuoaoM 2,5 MKM mupuHOU 1,5 cM B criekTpe 3-ro mopsiaka sl 3€JIeHBIX JTydei (’:i =05
MKM)?

36. AOconoTHO yepHOe Teno Obu1o Harpeto ot temrepatypbl 100 mo 300 °C. Haiitu, BO
CKOJIBKO pa3 U3MEHUJIaCh MOIIIHOCTb CYMMapHOI'O U3JIyUY€HUs IIPU ITOM.

37. CBeToBOE /aBJIEHHME, MCHBITHIBAEMOE 3€PKaIbHOM NMOBEPXHOCTBIO IUIOMIAAbI0 1 cM2,
paBHo 1 wklla. Haiitu 1nuHY BOJHBI CBETa, €CIM Ha IOBEPXHOCTb €KECEKYHIHO

1a
rmajgaer 5-10 (hOTOHOB.

3K3aMeHaHI/IOHHLIe BOIIPOCHI.

1. Kunematuka nocTynmatenpHOro M BpalllaTeIbHOrO JBHKeHUH. KuHematnueckue
XAPAKTCPUCTHUKU IMOCTYIIATCIIBHOT'O U BpalllaTCIIbHOI'O [[BI/DKGHI/Iﬁ.

2. CucteMbl OTCYeTa, MHEpLHANbHbIE CHCTEMbI OTCueTa. 3akoHbl Hprotona. Cuma m Mmacca.
[Ipunuun otHOcUTENnbHOCTH ['anunes. Mimmnyiibe, 3aK0H COXpaHe- HUSI UMITYJIbCa.

3. Mexannueckas pa60Ta. Kunernueckas u IMOoTCHUMAJIbHAsA SHEPrus, 3aKOH COXPAaHCHUA
MEXaHUYECKON »SHEpruu. ['paBUTALlMOHHOE II0JIe, 3aKOH BCEMHUPHOrO TATOTEHHUS. 3aKOHbI
Kennepa.

4. Mowment HWHCPLOHUHU, MOMCHT HMIIYJIbCA, MOMCHT CHJIbl, OCHOBHOC YPAaBHCHUC JUHAMHUKU
BpallaTeJIbHOTO JIBU)KEHHSI. 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCa.

5. Tapmonunueckue xoneGanus. CBOOOMHBIE M BBIHYKICHHBIE KONeOaHUs, pe30HaHc. BOJHEL
pacnpocTpaHEHHUE BOJIH. 3BYK.

6. Ocnosusle nocrynatel CTO. IIpeoGpazosanus JlopeHna ¥ X KMHEMATUYECKUE CIEICTBHS.
PensaTUBUCTCKUI 3aKOH CJIOXEHHUS CKOpOCTeH. PendATMBHCTCKas dHeprus U €€ CBA3b C
UMITYJIbCOM. DHEPIUsl MOKOSI.

7. Pacnpenenenus Makcsenna u bonbimana. CpeaHss, cpeiHss KBaJpaTUYHAs U Hambolee
BeposATHas ckopocTd. KBanTtoBble pacnpenenenus @Pepmu-lupaka um bosze-DiHmTelHa, HX
IIPUMEHEHHUS K Pa3JIMYHBIM CUCTEMAM.

8. OcHoBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETUIECKOH TEOpMH Tra3oB. Temmeparypa.
YpaBHEHHE COCTOSIHUS UICAITBHOTO ra3a. PeaibHbIe Ta3bl U )KUJIKOCTH, TBEPABIE TEIA.

9. Buyrpennss sueprus. Temnora u paborta. Ilepsoe Hauano TepMoOIMHAMHKH. IIpuMeHeHHe
IIEPBOT0 HayaJla K U30IIPOLIECCaM.

10. OGparumble u HeoOpaTuMble TIpolecchl. Bropoe Hauano Tepmomuuamuku. KITJ[ mukia
Kapno, TepmoanHamMuueckas mKaina TeMIeparyp. DHTponus Kak QyHKIuUs cocTossHus. PazoBbie
IIPEBPAILEHHS IIEPBOTO U BTOPOTO poja.

11. Dnexrpuyeckuii 3apsn, 3aKOH COXPAHEHHS DIEKTPUYECKOro 3apsna. 3akoH KyioHa,
NIEKTPUYECKOE TI0JIe, MNpUHOMI cyneprno3uuuu. CBsaA3p MEXIy HaNpsHKEHHOCTBIO H
noteHuuanoM nois. Ilonme Touewynoro 3apsna w none aunods. [lomspuzanmss AWAIEKTpPHKA,
JUDJIEKTPUYECKask IPOHUILIAEMOCTD BEILIECTBA.

12. Vcnosus CyIIECTBOBaHUS TOKa B 1enu. Cuiia ¥ MmI0THOCTh TOKa. 3akoH OMa. MomHOCTh
MIOCTOSIHHOT'O TOKa, 3aKoH J[xkoyis-JIenna. DneKkTponpoBOAHOCTh KUAKOCTEN, ra30B U TBEPBIX
Tell. TOk B BaKyyMe.

13. BsaumopeiicTBre TOKOB. MarHuTHOE T0JI€ TOKA, MATHUTHBIA MOMEHT. BEKTOp MHIyKIMH
MarHutHoro mnons. 3akoH buo-Casapa-Jlamnaca. Lupkynsuus BeKTOpa HalpsDKEHHOCTH
MarHuTHOTO TOJIA.

14. Cuna Awmmnepa. PaGora npu ABMKEHMH NMPOBOJHMKA C TOKOM B MarHMTHOM mojse. Cuia
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Jlopenua. MarautHoe none B BemecTBe. HanpsykeHHOCTh U MHAYKIUS MATHUTHOT'O MOJIs, CBSI3b
MeXIy HUMH. MarHuTHas IpOHUIIaeMOCTh. J{ua-, mapa- u heppoMarHeTusm.

15. Omnpitel ®dapajnes, 3aKOH JJIEKTPOMarHUTHOW wuWHAyKuuu. IlpaBuiio Jlenuma. SBienue
CaMOMH[YKIIUU, WHIAYKTUBHOCTh. OJHEprusi MarHUTHOrO mouyis. CoOCTBEHHBIE KOJICOaHUS B
3JIEKTPOMAarHuTHOM KOHTYpe, popmyia Tomcona.

16. DnexrpomaruuTHOE moNe, ypaBHeHHs MakcBemia. DIEKTPOMATHMTHBIE BOJHBI, LIKANIa
3JIEKTPOMAarHUTHBIX BOJIH.

17. OcHoBHbIE 3aKOHBI T€OMETPHUECKOM ONTUKH. I10oKa3aTenb MpeIOMIECHHUS, CKOPOCTh CBETA
B BaKyyMe€ U B BellecTBe. J(ucnepcus u MnoriomnieHue cBeTa.

18. Unreppepenuus u muppakuus csera. Mureppepomerpsl. JuppakiuoHHAs pPELIETKA.
[Tonstue o romorpaduu. EcTecTBeHHBI M TMONSAPU30BAHHBIA CBET, 3aKOHBI Mamoca u
Bprocrepa.

19. Temnosoe msnyuenue, popmyna Ilnanka. 3akonbl BHemHero (GoroddQeKra, ypaBHEHHE
OunmreitHa s porodddexra. DoToH, €ro SHEPrusi U UMITYJIbC.

20. Tunoreza ne bpoiinsa. Vpasuenue Illpenunrepa, BomHoBas (yHKLHS, ee (PU3MUECKMIA
cMmbici. CniuH 35ekTpoHa. KBaHTOBBIE YMclia JIsi COCTOSTHUM JJIGKTpOHA B aTOME, MPUHIIHUII
[Taynu. [lepuoanueckasi cucteMa 3J1€MEHTOB.

21. Onwbitel  Pesepdopna, snepHas Mmozens aroma. CocTaB sapa, €ro 3apsil M Macca.
3aBUCUMOCTh YICJIBHOM IHEPTUU CBSI3M OT MACCOBOTO 4HCia. PammoakTuB- HOCTh. SnepHbIe
peakuuu, fejaeHue saep. JAnepHeie peakTopsl. TepMosiAepHbINA CUHTE3, SHEPT U 3BE3/1.
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Kputepun oueHKH NPOMeKYTOYHOI aTTecTanMu B popMe IK3aMeHAa

Ounenka XapakTepucTHKa TpeOOBaHMii K pe3yJbTaraM arTTecTanumu B ¢opme
IK3aMeHa
«OTIMYHO» Teopernueckoe coaepkaHHE€ Kypca OCBOEGHO TMOJHOCThIO 0e3 mpoOenos,

CUCTEMHO U TJIyOOKO, HEOOXOAMMBbIE MPAKTHYECKHE HAaBBIKM pPabOThI C
OCBOCHHBIM MaTepHajioM C(OPMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE pabodei
y4ueOHOM mporpaMMoi yueOHbIE 3aJJaHUsI BBITIOJHEHBI 0€3yNpeyHo, Ka4yecTBO UX
BBINOJIHEHUS] OI[CHEHO YHCIIOM 0aJLIOB, OJIM3KUM K MAKCUMYMY.

«Xopouio» Teoperuueckoe cojepkaHHe Kypca OCBOGHO B 1eIoM 0e3 MpoOenos,
HEOOXOUMBIC TMPAKTUYCCKHE HABBIKA DPAOOTHI C OCBOCHHBIM MATEPUAIOM B
OCHOBHOM C(OPMHUPOBaAHBI, MPEAYCMOTPEHHbIE padouell yueOHOW MporpaMMoit
ydeOHBbIC 3aJaHusl BBITIOJHEHBI C OTICIBHBIMH HETOYHOCTSIMH, KadeCTBO
BBITIOJTHEHUST OOJIBIIMHCTBA 3aJ]aHUIl OIICHEHO 4YHCIOM OaiioB, OJM3KUM K

MaKCUMYyMY.
«YnosnerBop | Teopernyeckoe copepxkaHue Kypca OCBOEHO OOJIbIICH YacThi0, HO MPOOEbl HE
UTETHLHOY HOCSIT CYIIECTBEHHOTO XapaKkTepa, He0OXOAMMbIE TPAKTUUECKUE HABBIKU pabOThI

C OCBOCHHBIM MAaTe€pHaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
[IPEyCMOTPEHHbIX ~ paboueil y4eOHON mporpamMmMoil  y4eOHBIX 3aJaHUi
BBINOJIHEHBI, OT/AEIbHbBIC U3 BHIIOJIHEHHBIX 3a/IaHUH coJiepkKaT OLIMOKH.
«HeynosnerB | Teopernueckoe cojep:kaHue Kypca OCBOEHO YaCTUYHO, HEOOXOJMMBbIE HABBIKU
oputenbHO» | PabOThI  He  cPOPMHUPOBaHbl WM  CHOPMHPOBAHBI OTACIBHBIC W3 HUX,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX paboyeil ydeOHOH mporpaMmon ydeOHBIX
3aJJaHUi He BBIIOJIHEHO JIMOO BBIIOJIHEHO C IPyObIMM OIIMOKaMH, KaueCTBO UX
BBIIIOJTHEHUSI OLIEHEHO YUCJIOM 0ajlyIoB, OJM3KUM K MUHUMYMY.

7. IlepeyeHb OCHOBHOIM M JONOJTHUTEILHOIH YueOHOI JJUTEepaTypbl, HEOOXOAUMMON A5

OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

a) ocHOBHAs yueOHas aumepamypa:

1. Casennes, U.B. Kypc o6meii ¢pusuku. B 5-u 1. Tom 1. Mexanuka. [DIeKTpOHHBII
pecypc] : YueOGubie mocobust — DnektpoH. naH. — CII6. : Jlanp, 2011. — 352 ¢. — Pexum
nocrymna: http://e.lanbook.com/book/704 — 3arn. ¢ skpana. (gara odpamienus: 26.03.2016).

2. CasenbeB, U.B. Kypc o6meit pusuku. B 5-u TT. ToM 2. DIEKTPHYECTBO U MATHETH3M.
[DnexTpoHHBIH pecypc] : Yuebnbie mocobus — Dnektpod. gaH. — CII6. : Jlans, 2011. — 352 c.
— Pexum noctyna: http://elanbook.com/book/705 (nata obpamenus: 26.03.2016).

3. CasenbeB, U.B. Kypc obmieii ¢pusuku. B 5-u 11. Tom 3. ®usnka 1 TepMOIMHAMHUKA.
[DnexTpoHHBIH pecypc] : Yuebnbie mocobus — Dnektpod. gaH. — CII6. : Jlans, 2011. — 224 c.
— Pexum noctyna: http://elanbook.com/book/706 (mata obpamenus: 26.03.2016).

4. CaBenves, U.B. Kypc o6meii ¢usuku. B 5-u 1r. Tom 4. Bommel. Onrwka.
[OnexTpoHHbIi pecypc] : YueOHble mocooust — DnektpoH. naH. — CII6. : Jlans, 2011. — 256 c.
— Pexum noctyna: http://elanbook.com/book/707 (mata obpamenus: 26.03.2016).

5. Casenses, U.B. Kypc o6meii ¢usuku. B 5-u 1. Tom 5. KBanTosas onruka. AToMHas

¢dusuka. Ousnka TBepaOrO Tena. dusnuka aTOMHOTO Sapa U SIEMEHTAPHBIX YaCTHUIl. [DIeKTPOHHBIN
pecypc] : Yuebubie mocobus — DnektpoH. naH. — CII6. : Jlans, 2011. — 384 c¢. — Pexum
nocryna: http://elanbook.com/book/708 — 3ari. ¢ skpaHna. (nara obparenus: 26.03.2016).

0) OononnumenvHas y4eOHAs TUmepamypa.:
1. Xaiikun C.D. ®usnueckre 0CHOBBI MEXAHHUKH. 3-€ U3J1., cTep. [ DIeKTPOHHBII pe- cypc]
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http://e.lanbook.com/book/704
http://elanbook.com/book/705
http://elanbook.com/book/706
http://elanbook.com/book/707
http://elanbook.com/book/708

/ C.3. Xaiikun. - CII6.: U3a-Bo «Jlauby, 2008. - 768 c. - Pexxum gocryma: 32
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=420 (nata oopamenus: 16.04.2015)

2. llnonsckuit D. B. AtomHas ¢usuka. B 2-x 11. T. 1. BBenenue B aToMHYI0 (DU3HKY
[Texcr] / O. B. llInonbckuii. - M.: U3a-Bo "Jlans", 2010. - 560 c.
3. Baiigens A. H. Omubku uzMepeHuii Gpu3aMyeckux BeIMUMH [DIEKTPOHHBIA pecypc]:
yaeOHoe mocobue. 3-¢ usm., crep. / A. H. 3aitnens. - CII6.: U3a-Bo «Jlawby, 2009. - 33 112 c. -

Pexum  pocryna:

http://e.lanbook.com/books/element.php?pll cid=25& pll_id=146

(mara

oOpatuenus: 16.04.2015)

8. [lepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTH « AHTEepHET»,

H606X0)11/IMLIX AJIsi OCBOCHHUSA JUCHUITJIHHBI (MOI[y.]'[ﬂ)

DuieKTpoHHbIe pecypebl UHITY

Ne Ccbuika Ha
HHGpopMalMOHHBIH
fm pecype

HaumenoBanue pa3padoTku
B JJIEKTPOHHOM (hopme

JocTynmHocTh

DnexTpoHHas OnbOIoTeKa
EastView

http://www.dlib.eastview.com

JlocTym BO3MOXEH ¢ JTF000T0
KOMIIBIOTEPA, BKIFOYEHHOTO B
YHUBEPCUTETCKYIO CETh
HNurly

CrnpaBouHO-TIpaBOBast
cucrema «KoHCYIbTaHT-
TLTIOCH»

http://www.consultant.ru

JlocTyn BO3MOXEH € 0000
KOMITbIOTEPA, BKJIIOUEHHOTO B
YHUBEPCUTETCKYIO CETh
Nurl'y

baza nanneix «llonmpeny

http://www.polpred.com

JlocTyn BO3MOXKEH C JI1000r0
KOMIIBIOTEPA, BKIIFOUEHHOTO B
YHUBEPCUTETCKYIO CETh

HUarl'y
WNudopmannonnas http://www.window.edu.ru CBOOOIHBIN JOCTYTI TIO CETH
cucrema «EnnHOe OKHO Hutepner.
JOCTyTIa K
0o0pazoBaTenbHBIM
pecypcam»
Nudopmannonnas http://www.ecsosman.ru CBOOOHBIN JOCTYII TIO CETH
crcreMa « JKOHOMUKA. WuTepHer.
Conmonorus.
MenemKMEHT»

Caiit Bricureit
aTTEeCTallMOHHOMN
KOMHUCCHUU

http://www.vak.ed.gov.ru

CB00OOAHBIN JOCTYI MO CETH
HuTtepner.

23


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=420
http://e.lanbook.com/books/element.php?pl1_cid=25&
http://www.dlib.eastview.com/
http://www.consultant.ru/
http://www.polpred.com/
http://www.window.edu.ru/
http://www.ecsosman.ru/
http://www.vak.ed.gov.ru/

B momoinp acniupantam http://www.dis.finansy.ru CBOOOIHBIN JOCTYII IO CETH
NurtepHer.

Elsevier http://www.sciencedirect.com; | loctym BO3MOXeH ¢ JIto00To
KOMIIBXOTCPA, BKJIFOUEHHOT'O B

YHUBEPCUTETCKYIO CETh
Nurl'y

http://www.scopus.com

KoHcynbTanT cTyacHTa http://www.studmedlib.ru JIOCTyII 110 MHIUBUAYaIbHBIM

CKpeTUY-KapTam.

«DneKTpOHHas http://www.biblioclub.ru JIoCTyI BO3MOKEH C JIF0O0T0
OuOIMOTEYHAs CUCTEMa KOMIIBIOTEPA, BKJIOYEHHOTO B
VHUBEpCUTETCKAS YHUBEPCUTETCKYIO CETh
oubmmoreka ONLINE» Nurl'y

9. IlporpammHoe odecneuyeHue

YHuBepcutrer o0ecre4eH HeOOXOJWMBIM KOMIUIEKTOM JIMIEH3MOHHOTO H  CBOOOJHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECIICYSHUSI, B TOM YKCIIE OT€UYECTBEHHOTO MPOU3BOJICTBA.

Kaxapiii oOyvaromuiics B TeUeHHE BCEro nepuoga oO0ydeHus: o0ecredyeH HHIWBUIYaTbHBIM
HEOTPAHMYEHHBIM  JIOCTYIIOM K  JJICKTPOHHOH  WH(GOPMAIMOHHO-00pa30BaTeILHON  cpejie
YHUBEpCUTETa W3 JIOOOH TOYKM, B KOTOpOM uMeeTcss JocTyn K HUH(GOPMAalUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «IHTepHeT» KaK Ha TEpPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcutrer oOecnedeH ClEeIyIOUMM  KOMIUIEKTOM  JIMIEH3MOHHOTO  IPOrpaMMHOTO

o0ecreyeHusl.
1. JlunensuoHHOE nMporpamMMHoe odecreueHue, ucnonbzyemoe B UHrl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “BusyansHast Ctyaus TectupoBanus’”

1.4. AutuBupycnoe I[10 Eset Nod32

1.5. CnpaBouno-tipaBoBas cucrema “KoncymapTant”

1.6. CnpaBouHo-nipaBoBasi cucrtema “I'apant”

Hapﬂz[y C TpaAUOHUOHHBIMU H3JaHUAMHU CTYACHTBI W COTPYAHUKH HUMCHOT BO3MOXKHOCTH
MOJIB30BATHCS DJICKTPOHHBIMHU MMOJTHOTECKCTOBBIMHA 0azamu JaHHBIX:

Taonuua 9.1.
Ha3Banmue pecypca CcebLika/noctyn
OnekTponHas OubOnuoreka onnaiiH «EamHoe okHO K | http://window.edu.ru
00pa3oBaTelIbHBIM pecypcam»»
«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHblii  00pa3oBaTENbHBIA TOpTAN: yupexiaeHus, | http://www.edu.ru —
nporpammel, cranaapTsl, BY3s1, Tectet EID, THA

denepanbHblii HeHTp HHOOPMANMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
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pecypcoB (PLIIOP)

ObC "KOHCVYJIbTAHT CTYIEHTA".
OMOJIMOTEKA TEXHUYECKOTO By3a

OneKTpoHHas

http://polpred.com/news

HUznarenncTBO «JIaHbY.

CHUCTEMA

DNEeKTPOHHO-OUOIMOTEeUHAS

http://www.studentlibrary.ru -

Pycckas BupTyanpHas 6ubimnoreka

http://rvb.ru —

HUznarenncTBO «JIaHbY.

CHUCTEMA

DNeKTPOHHO-OUOIMOTeUHAS

http://e.lanbook.com -

ExenenenbHuk Haykun u oOpaszoBanus lOra Poccum
«AxaneMusy»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunast anekrponHas oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-0ubnuoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

OJEeKTPOHHO-CIIPABOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHpOpMHIO»

http://www.informio.ru

I/IH(bOpMaI_II/IOHHO-HpaBOBaH CHUCTCMa ((KOHCYJIBT&HT-HJ'IIOC))

CereBas BepcuHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATHBHOM
cetu Uarl'V

WudopmanmonHo-npaBoBas cuctema «["apant»

CereBas BepcHsi, TOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOMN
cetu Uarl'y

OnekTpoHHO-0nOaoTeuHas cuctema «tOpait»

https://www.biblio-online.ru

10. MaTepuanbHO-TeXHHYECKOE o0ecrieyeHne y4eOHOoH TUCHUILTUHBI/MOY s «Du3nuKa»
MartepuajbHO-TEXHHYECKAsT 0a3a YHHBEPCHTETAa II03BOJIAET 00ECIEeUnBATh KAYECTBEHHOE

MMPOBEACHUC TCOPCTUUYCCKUX U NTPAKTUICCKUX 3aHATHH.

[TepeueHb HEOOXOAMMBIX TEXHUUECKHUX CPEICTB O0YUEHUS, UCTIONb3YEMbIX B yUeOHOM

mpouccce A OCBOCHUA JUCHUITIIIMHBL «Dusuka:

® KOMIIBIOTEPHOE M MYJIbTUMEANIHOE 000PYIOBaHUE;
® BHJICO- U ay/IMOBU3YAJIbHBIE CPEICTBA OOYUCHHUS U JP.
Hcnonp3yemoe ob1riee 1 crienrain3upoBaHHOE yaeOHOe 000pyJ0BaHNEe, HAMMEHOBAHNE

CHEIHMATU3UPOBAHHBIX ayAUTOPUN, KAOMHETOB, Ta00PaTOPUil C TIEpEYHEM OCHOBHOTO

71ab60paTOpPHOTO 00OPYIOBAHUS, CPEACTB U3MEPUTEITHHON TEXHUKHU MPUBEACHHI B Ta0. 7.2.

Hepeqeﬂb TEXHUICCKHUX CPEACTB, UCIIOJB3YEMBIX IIPH OCYINECTBJICHUMN

00pa3oBaTeILHOTO MPoIecca MO JUCIHUIINHE

Tabauua 7.2.

n/n

ITepeyeHb OCHOBHOTO 000pyN0OBaHMS
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JlaGopaTopruu MEXaHUKH U MOJIEKYJISIpHON (PU3UKH,

JlaGopatopus 3JIHETpUYECTBA U MarHeTu3Ma

JlaGopatopus ONTHKH

KommnreroTepst (2 mrT.)
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PaGouas ImporpamMma JUCHUITIJINHBI «Du3ukKa» cocTaBjieHa B COOTBETCTBHUH C

tpedoBanusiMu GI'OC BO no nanpasnenunto noarotroBku 08.03.01 CTpouTenbcTBo
(bakamaBpmar) yTBEp)KIACHHOTO TMpHKa3oM MUHHCTEpCTBA 00pa3oBaHMsI U HAYKH

Poccuiickoit @eneparun ot «31» masg 2017r. Ne481. C u3MeHeHUSIMH U TOTIOTHE
HusiMu_ 0T «08» deBpans 2021r.

[Iporpammy cocraBuia:

K.(.-M.H, norieHT kadenpnl «OQ0masa dusnka» Topiuxoera 3.C.

[Iporpamma oodbpena Ha 3acenanuu kadeapbl «CTPOUTENbHBIE TUCHUTLITAHBI»
[Tpotoxon Ne 10 ot «20» nrons 2022 roga

[Iporpamma o1obpena Y4ueOHO-METOANUECKUM COBETOM arpOMH>KEHEPHOTO
dakynpTeTa
[Tpotokon Ne 3 ot «21» urons 2022 rona

[TporpamMma paccMoTpeHa Ha 3aceTaHnu Y 4e0HO-METOAMYECKOTO COBETa
YHUBEpCUTETA
[Tpotokoa Ne 10 ot «29» utons 2022r.




Ceenennsi 0 nepeyTBep:KIeHUN NPOrPaMMbl HA OYepeIHOH y4eOHbIH ro/l U perucTpauuu
HU3MEHEeHU

VY4eOHbIii Pemnienue BHeceHnnbple n3mMeHeHus Iloxnuce 3aB.
rof Kageaps Kadenpoit
(Ne mporoxona,
J1aTa)
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