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1. IEJIX OCBOEHUS1 JIMCIUTIJIMHBI

[lenb OCBOEHHS UCHHUILIHHDI «DU3MKay COCTOMT B TOM, 4TOOBI HA OCHOBE JIHAJIEKTHICCKOTO ME-
TOJIA JIATh 3HAHUS BAKHEHIINX QU3HICCKAX TEOpHUii ¥ 3AKOHOB, TI0Ka3aTh 3HAYUMOCTH COBpEMEHHOM
(H3HKH U ee METO/I0B, HAYIUTh CTY/ICHTOB MPUMEHSATD 3HAHUS (PU3NIECKUX TEOPHii 1 3aKOHOB K pe-
[IEHMIO MHXKEHEPHBIX 3ana4. B pesyabrare OCBOCHH JAMCIHTUIMHD] «DU3UKa) CTYACHT I0JIKCH H3Y-
quTh (PU3NUECKUE SBJICHUS M 3AKOHDI (pM3MKH, FPAHHILEI MX TTPHMEHUMOCTH, IIPUMEPEI MPUMEHEHHSI
3aKOHOB B BAKHEHIIAX NPAKTUYECKHX NPHIOKCHUSAX, MO3HAKOMUTBCA ¢ OCHOBHBIMH (PU3HUYCCKUMH
BE/TMYMHAME, 3HATH UX OINPEICIICHHE, CMBIC, CHoCcOOBI M €TMHULIBI KX H3MEPEHHS; IIPEJICTABIATD cebe
dyHIamMeHTaNbHbIC GH3NICCKHUE OTBITRI U HX pOJib B PA3BUTHH HAyKH; 3HATh HA3HAUCHUC 1 IPUAHIAITBL
NeicTBHS BaKHEHINX PU3HUECKHX npubopoB. CTy/ICHT J0/KEH OHUMATE 1 HCIIOIb30BATH B CBOEH
NPAKTUYECKOH JeATCIbHOCTH 6a30BbIe KOHIEIIMH U METO/Ibl, Pa3BUThIE B COBPEMCHHOM €CTECTBO-
IHAHWH.

3anauu:

e (Co3janue y CTYJEHTOB OCHOB JIOCTATOMHO LIHPOKOH TEOPETUYECKOH MOArOTOBKH B obacTu
hu3MKHU, TO3BOIIAIONICH OY/1ylIIHM HHACHEPAM OpHEHTHPOBATHCS B MOTOKE Hay4yHOH M TEXHH-
yeckoit nH(pOpMalnH, 06eCIIeUHBAIOLICH UM BO3MOKHOCTb HCIHOIL30BaHHs HOBBIX du3znue-
CKHX TIPMHLHUTIOB B T€X 00J1ACTAX TCXHHKH, B KOTOPBIX OHH CHEIHATN3UPYIOTCH.

e @dopMUpPOBAHHE Y CTYACHTOB KOMIIETEHIH HAYYHOTO MBILILICHUS, NPABUILHOTO MOHHUMAHH
rpaHuIl IPUMEHUMOCTH PasIHIHBIX (pM3HYECKUX OHSTHI, 3AKOHOB, TEOpHil 1 YMEHHS OLEHH -
BATE CTENEHb JIOCTOBEPHOCTH PE3yJIbTAaToB, MOIYHCHHBIX € [TOMOIIBIO KCIIEPUMEHTAIbHBIX
WM MATEMaTHUECKHX METO/I0B HCCIICIOBAHUA.

e VYcBOGHHE OCHOBHBIX (PM3HUYECKUX SBJICHMH ¥ 3aKOHOB KJIACCHUYECKOU 1 COBpeMEHHOMN (pH3UKH,
METO/10M (PU3HUECKOTO HCCIIE0BAHHA.

o O3HAKOMICHHE CTYEHTOB € COBPEMEHHOH HAaYuHOIi JHTEpaTypoi U BIpabOTKA Y CTY/CHTOB
HAUATLHBIX HABBIKOB [IPOBEACHHS SKCIEPUMEHTAILHBIX HAYIHBIX HCCIIeIOBaHUH pa3IHIHbIX
(u3MUECKKX SBICHUH 1 OLCHKHA NOrPEITHOCTH HU3MEPEHHUS.

e Bripaborka y CTY/ICHTOB MPUEMOB H HABBIKOB pelieHust KOHKPETHBIX 3a/1a4 U3 PasHbIX obna-
creil PU3HKH, NOMOTAIOLIMM CTY/ICHTaM B JapHEHIIeM pelaTh HHKEHEPHBIC 3a/1aT.

2. MECTO JJUCIUILJIMHBI B CTPYKTYPE O1IOII
JucrmmmHa «Du3ukay OTHOCHTCH K o6s13aTeIbHON YacTH NPOrpaMMbl U ONIUPAETCs Ha 3HA-
HHST IPEAMETOB OCHOBHOI 00Opa3oBaTeIbHON NPOrPaMMBbI cpejiHero (MojHoro) obuiero obpasosa-
Hust: U3MKa U MaTeMaTHKA.

3. [IJIAHUPYEMBIE PE3YJIbTATDI OEYYEHMS 10 JJUCHUTIIMHE «PU3UKA»
[InanupyeMble pe3yIbTaThl 00yueH s 110 JMCUHILIHHE, COOTHECEHHBIE ¢ TUIAHUPYEMBIMH pe3yJibTa-
ramu ocsoerns OTTOIT (KoMIeTeHIUSIMH U HHANKATOpaMt JIOCTHIKEHUS KOMTIETCHIAH)

[ ®opmupyembie [lnanupyemble pesyabTaThi 00yHeHUs Mo ANCLMIIHHE, B cootser- | HaumeHoBanme
KOMIIETEHLLHH CTBHM ¢ MHIAMKATOPOM JIOCTHAKEHNSA KOMIICTCHIIHH | ouenouoro
(koj, coaepkaHne MuaukaTop J0CTHIKEHHS Pe3ynbTaThl oOyueHus no cpeacTsa
KOMIETEHLIMH) KOMMETEHLIHH AUCUNTINHE
(KOJ1, CoJieprKaHne MHMKaTOPA)
OIIK-1. Criocober | OMNK-1.1. 3uaer npuHuune | 3naem (uznueckue OC- | TECTHI,
MPHMEHATH uHdopma- | paboTbli COBPEMEHHDIX HOBbI, OCHOBHbIE 3aKOHbI W | 5K3aMCH
LUMOHHYIO M KOMMYHH- | HH(OPMALMOHHBIX TEXHOJIO- | NOHATHA IEETAING]
KaLMOHHYIO  KYJABTYPY | ruii U nporpaMmHbIC Vmeem wimepsatnh (pususe-
W TEXHONOrMK B 001~ | cpescTBa, B TOM YHC/IE OTEUE- | CKHE BETHUMHDL, MCIIONB30-
e NPO(ECCHOHAL- | cTReHHOTO BaTh  MHCTPYMEHTA/IbHbBIC
HOM JISATENBHOCTH € | ooyaposicTBa, — MPUMEHAe- | CPeiCTBa dusuku, obpada-
MbI€ MPH PELLICHHH J




YUETOM OCHOBHBIX TpE-
fosanuii  MHpOpMALIHK-
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NPUMEHEHHEM COBPEMEHHBIX
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HOCTH.
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Hol 0e3011aCHOCTH.
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CAMOCTOATE/ILHO  YBH/CTD
cneacTeusi  chOpMyaHpO-
BAHHOrO pesyJibTara, Je-
NaTh BbIBOJIbI

Biadeem 0CHOBHBIMU T1pH-
emamu 00paboTKH W Mpel-
CTABIEHUs  IKCMEPUMEH-
TAAbLHBIX JAHHBIX
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.r_~.

VK-1. Criocoben ocy- | YK-1.1 ~3uHaer MpHHLHIILI 3naem KOPpPeKTHbIE MOCTa- | TECThI,
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Cojeprkanue JeKUHOHHBIX 3aHATHIT 110 Gpusnke
Pazaen I. Mexanuka
Tewma |. Knnemaruka.
Duznueckie OCHOBbI MexaHukn. Puznueckue mozenn. Marepuanbhas touka. [locrynarenbHoe u
ppatlareabHoe ABwKeHue. Cucrema orTcuera. Tpaekropust BuzKeHns. [TyTh 1 nepemeieHue, Cko-
pocTh. PaBHOMEpPHOE M HEPABHOMEPHOE ABHIKEHHME. YCKOPEHME. TanreHumaibHOE W HOpPMallbHOE
yekopenus. JIBUKeHHe 1o OKpyKHOCTH. CBs3b MEXKIY JAMHEHHBIMM H YTJIOBBIMH KHHEMATHYECKUMH
BEJIMUUHAMM.
Tema 2. JInHamuka NocTyNnareabHOr0 ABUKEHH.
3akombl Hptotona. Mnepimansibie cuctembl oteuera. Macca. Cuia. PaHoaeHCTBYIOLIAs CHAL. [Tons-
THe CHIOBOTO nosis. Brisl B3aumoneiictauit. [punumn otHocutensHoctd [aaunes. Mmnyabe Tena.
3aKOH COXPaHEHHMS UMY IbCa MEXaHHUECKOH cucTeMbl. MeXaHnyeckas JHepris. PaGora. MOLLHOCTb.
Kunerndeckas 1 noTeHumanbhas sHeprun. KoHcepBaTHBHbIE CHIbL, 3aKOH COXPAHEHHUS SHCPIHH.
Tema 3. JIMHaMUKA BpaLlaTe/lbHOTO ABUIKCHHS
MowmenT nnepuuu. Teopema LlTeiinepa. MOMEHT CHIlbL. MomeHT uMnyJjibca. Y paBHEeHHUE MOMEHTOB
(CBS3b MOMEHTA MMITYJIbCA ¢ MOMEHTOM CHJlbl). Y PaBHEHHE TMHAMUKM BPALIATEILHOTO JABHKCHNA
TBepaOro Tena. Kunernueckas SHeprus Bpalllarolerocs TBepaoro Tela. 3HaueHHE U COJIepPIKaHUE 3a-
KOHOB COXPaHEHHA B MEXaHHKE.
Tema 4. Mexanuueckue KonedbaHus
apMonuueckue KoieOaHus 1 UX XapakTepUCTHKH. JlupdeperumnanpHoe ypapHeHne rapMOHHHCCKHX
konebaHuii 1 ero pewenue. [loHsTHE O rAPMOHHUHECKOM OCLUIIATOPE. MexaHuueckue rapmoHHye-
CcKHe KOeOaHus Ha IIPUMEPE MPYKUHHOTO MasTHUKA. CKOPOCTh M YCKOPEHHE FapMOHUHECKHX Kolie-
Gaumii. [Toanas sHeprus konedannii. YpasHeHHe CBOOOHDBIX 3aTyXalOLKX KoJjiebaHui K ero petie-
nue. KodappuumeHT v ICKPEMEHT 3aTyXaHUs. VpaBHeHHe BbIHY/KIACHHBIX KoNeOaHHit W €ro peLieHue.
AMIANTYAA 1 (ha3a Py BBIHY/KACHHBIX MEXaHUUCCKHX konedannax. Mexannueckuii pezonanc. Peso-
HAHCHBIC KPUBBIE.

Paszaen 11 . OcHOBbLI MOJIERY.ISIPHOI GU3HKH H TEPMOAHHAMUKH

Tema |. MoneKyaspHO-KHHETHYECKAs TEOPHA Ia30B

OCHOBHbIE MOJOKEHHS MOJIEKYIAPHO-KUHETHUECKOH TECOPHM BELICCTBA. MHUKpO- ¥ MaKpOCOCTOSAHNS
cUcTeMbl. PABHOBECHBIC H HEPABHOBECHBIE COCTOSHMS. [TOHATHE HACANILHOTO rasa. OnbITHBIE 3aKOHBI
WACATBHOTO rasa. Y paBHEHHe COCTOSHUS MCAIBHOTO rasa (ypaBHEHHE Knaneitpona — Menjieneesa).
JlapJieHHe rasa ¢ TOUKM 3peHHst MONIEKYIAPHO-KH HeTHuecKoit Teopuu. OCHOBHOE YPaBHEHHE MOJICKY-
JIPHO — KMHETHYECKO#H Teopuu. Hucio crerieHei cBo00 bl MOIeKy bl BHYTpEHHS S SHEPrus Hacatb-
HOrO raza. 3aKOH paBHOpPACTIPEIEICHNS YIHEPTHU 10 CTETICHAM cBOOO L. 3aKoH Makcse/ia o pacrnpe-
JeIeHHH MOJIEKY.1 HICATBHOTO Ta3a 10 CKOPOCTAM W SHEPTHAM TETJIOBOTO nBukeHus. bapomerpuye-
ckas opmyna. Pacnpenenchue boasumana.

Tema 2. OcHOBBI TEPMOAHHAMHKH

OCHOBHbIE TEPMOJMHAMHUECKHE MOHATHSA: BHYTPCHHAR SHEPIMA, pabora, Teniora. TenaoemMKoCTb.
[TepBoe Hauan0 TePMOJAHHAMHKH. [TpumeHeH#ue [-ro Hayana TepMOANHAMHMKH K H3O0TI poueccam. Aaua-
Garnueckuii npotecc. Ypasrenue [lyaccona. 3aBUcuMocTb TerIoEMKOCTH WiealbHOTO rasa oT B1/a
npotecca. Popmyna Maiiepa. Bropoe Hauyano TepMOJAHHAMHKH. OGparuMble M HEODPATUMbIE T1PO-
uecenl. Kpyropoit mpotiece (uuki). Teniosbie ABUraTeIu. KT1J1 tensoBoro asuratens. Linka KapHo.

Pasaena 111, DiiekTpHUECTBO H MATHETH3IM

Tema 1. DneKTpHUECKOE 1071€ B BAKYYME.

JneKTpUUECKHit 3apsiil. 3aKoH Kynona. [ToHsiTHE 21eKTPOCTATHHECKOTO MOJIA. HanpsikeHHOCTb 110151,
CunoBble Aunnu (MHMM HanpskersocTi). [puHumMn Cyneprosniim HNEKTPOCTATUHECKUX TOJIEH.
[ToTok BeKTOpa HanpsskeHHocTH. Teopema [aycca /st 9JAEKTPOCTATHUECKOTO MO B pakyyme. [lo-




TeHLMA HTEKTPOCTATHUECKOTO 11ois. PaboTa cnal H1EKTPOCTATHHUECKOTO noas. Linpkynsauus Hanps-
JKEHHOCTH HJIEKTPOCTATHYECKOrO Mofs. YC/IOBHE MOTCHLHANLHOCTH 31EKTPOCTATHUYECKOTO NOJIA.
CBsi3b MEKLY NOTEHLMATOM M HANPSKEHHOCTBIO DIEKTPOCTATHHECKOTO mnoJis.

Tema 2. DIEKTPUYECKOE T10/I€ B BELICCTBE

JneKTpUUCCKUi AUNOb. JIUMONbHbIH MOMEHT. [ToTeHiman ¥ HanpsHKEHHOCTD 1NOJIs AUNO0S. Ceoboj-
Hble W CBA3AHHBIE 3apAbl B BelecTse. THIbL ANICKTPUKOB. MonHast. 21eKTPOHHAs 1 OpUEHTALIMOH-
nas nonsipusatmm. [1ospu30BaHHOCTb (BEKTOP noaspu3aiin). Jluanekrpuueckas BOCIpHUMHHBOCTD
pettectsa, Teopema aycca s 2/1EKTPHUECKOTO MONIA B AMIICKTPHKE. DNEKTPHUECKOE CMELIEHHE
(snexTpuueckas MHayKums). JIndaekrputieckas HPOHMLIAEMOCTE Cpefibl. [IPOBOIHMKM B SNICKTPHHC:
ckom none. Pacnpenenenue 3apsaoB B MPOBOAHMKE. DeKTPOCTATUUECKOE [10J1e NPOBOHKKA.
INEKTPOEMKOCTh YEJAMHEHHOTO MPOBOAHUKA. Konjencatop. DIeKTPHUECKas IHEPrus CUCTEMbI TO-
yeUHBIX 3APSA0B. JHEPrHs 3apSKEHHOTO MPOBOAHMKA, CHCTEMDI NPOBOAHMKOB M KOHAEHCATOpa.
IHeprust HIEKTPOCTATUUECKOIO Mo

Tema 3. MaruurHoe nojie

MartuutHoe noje B Bakyyme. MarHuTHas HHAYKLHA. [TpuHuMn cynepno3Himn MarHuTHBIX nosien.
Cuna Jlopenua u cuna Amnepa. 3akoH Buo-Capapa-Jlannaca. Linpkysaius BEKTOpa MarHUTHOH WH-
JlyKLMK. 3aKOH NOJHOTO TOKA (TeopeMa O UMPKYIA LMK MHIYKUMH MarHATHOTO NONS) B BAKYyMC. Mar-
HWUTHOE 1oJe B BeulecTse. MarHUTHOW MOMEHT aToma. MHKpO- ¥ MAKPOTOKH. 3aKOH MOJHOT0 TOKA
(Teopema O LUPKYJISLMK HANPSUKEHHOCTH MarHUTHOTO nons) B setectse. HanpskE€HHOCTD MarH1T=
HOTO 1o B BelecTBe. MarHMTHas NpOHULAEMOCT CPE/bI. MHAyKILMsl MATHUTHOTO TI0J151 B BELUECTBE.
Tema 4. DneKTpoMarHyTHas MHAYKILAA

Onbit ®apaiest. MarHuTHbIH NOTOK. HC vnaykiun. OCHOBHOH 3aKOH 31EKTPOMArHUTHOH HHYK-
umu (3akon @apajies). Bpio 0CHOBHOTO 3aKOHa 271eKTPOMArHATHON MHJYKLIMK U3 3aKOHA COXPAHC-
HUS SHEPTUH. @ TAKXKE HA OCHOBC snekTponHoit Teopuu. Tpasuio Jlenua (3axon Jlenua). SlsaeHue
camounayKuuu. MHIyKTUBHOCTS. SpieHHe B3AUMHON MHAYKLUMK, DHEPrus MarduTHOTO nons. Tok
cMeleHms. DiekTpomarauTHoe noje. Cuctema ypasHeHuii Makcseia.

Pazaea 1V. Onruka

Tema |. [eomeTpruecKkas ¥ BONHOBAsA ONTHKA

[1po/10/bHbIE W MONEPEHHbIC BOIHbL. BonHogoii (hpoHT. BoaHOBOE ypaBHEHME. dazoBasi CKOPOCTh.
JeKTpOMarHuTHas npupojia ceera. BojiHOBbIE YPAaBHEHHS IS 21EKTPOMArHUTHOTO MO Dueprus
3NEKTPOMArHNTHBIX BOJIH. XapakTepruCTHKH CBETOBOI BOMHBL, OnTHuecKas JMHa nyTH. OnTuiecKkas
pa3zHOCTh X0a. 3aKOHbI reOMETPHYECKON OTTHKH. [Tpuruun [oirexca. [IpuHUMN CYNepro3niii.
KorepenTHocTh. MHTepdepeHiis BOIH. Tudpakumst csera. Lllkana 5neKTpoMarHHTHBIX BOJIH.

Pasaen V. OcHoBbI KBAHTOBOMH U ATOMHOII (PH3IHKH

Tema |. KBantoBas onTuKa

Tennooe u3aydeHHe. XapakTepuCTHKH TerIoBoro ManyueHusi. AGCONOTHO HYepHOE TEAO. 3aKoH
Kupxroda. 3akoH Credana—boabimana. 3akon Buna. ®opmyna Penes-Jlxunca. Vabrpaduonerosas
karactpoga. ['unoresa [lnanka. dortorddext. YpaBHeHHE Sinwreiina ans pororddexra. POTOHbI.
pdext Komnrona.

Tewma 2. CTpoeHue aToma 10 TCoprHH bopa

BcHUS. MOATBEPIAKAAIOLLME C/I0IKHOE CTPOCHHE aTOMA. CriekTpasibHble 3aKOHOMEPHOCTH H hopmyna
baasmepa. Mojaenb atoma Tomrcona. OnbiT Pesepdop/ia 1o paccesHuio a-4acTuil. Mogaenb aroma
Pesephopa v ee HeAOCTATKH. [Toctynatsl bopa. AToM BOAOPOAA. CnekTp atoma Boj1opoJa.

Tewma 3. BosiHOBbIE CBOHCTBA MUKPOYACTHLL

[unoresa ae bpoiins. Judpakims peHTTeHOBCKHX nydeit Ha KpucTanie. ®opmyna Byabda — bparra.
JKcnepuMeHTaIbHOE TOATBEPKACHNE CyLecTBOBAHNA BOJH 1€ bpoitns. OnpiT Jlepuccona 1 Tlxep-
mepa. COOTHOLICHHE HEOMpeIeNeHHOCTEH.

Tema 4. Vpasnenue Lllpeannrepa




Bonuosasi pyHKLMA, €€ CBOHCTBA U cratueTHuecknii embici. Hecrauuonaproe ypasrenue Hpeiun-
repa. CraunoHapHoe ypaBHEHHE [LIpeaunrepa. Hactuua B noTeHuualbHoM ame. [IpoxoxjieHue a-
CTHILbI YEPE3 MOTEHIMANbHbIH Oapbep. KBaHTOBbIH rapMOHUYECKAN OCLIMILIATOP.

Tema 5. AToM BOJ0pPO/iA

Vpasuenue Lllpeannrepa Ais 51€KTPOHA B aTOME Bojopoaa. [ naBHoe. OpOMTANbHOE U MArHUTHOC
KBAHTOBBIE uncia. KBAHTOBAHME DHEPTMM M MOMEHTA WMIMY/IbCa SJCKTPOHA B aTOME BOJIOPO/A.
CriekTp atoma Bojopo/a. [1paBuio otOopa.

Tema 6. MHOro31€KTPOHHbIH aTOM

OpGuTanbHbI MOMEHT UMITYbCA M MArHUTHBIH MOMEHT 21eKTpoHa. COOCTBEHHbIH MEXAHHUECKUIA
MOMEHT WMITYJIbCa DIEKTPOHA (CIIUH). CHUHOBBII MArHUTHBIH MOMEHT d1ekTpoHa. CrIMHOBOE W mar-
HUTHOE ClMHOBOE KBaHTOBBIE uncia. Oneit [LTepua u [epnaxa. Mpunuun sanpera ayan. [Teproan-
yeckasi cucTema dlleMeHToB Menjieneesa.

Tema 7. OcHOBBI hU3MKK aTOMHOTO A1pa

XapakTepueTHKY aroMHOTO sjpa. Moaenn saep. Macca u sHeprus CBsf3n apa. SlaepHble CHIIBL.
CuibHOE sIepHOe B3aUMOJIeHCTBIE. 3aKOHBI PaHOAKTHBHOTO pacnaza. Anb(pa-, Oera- U ramma-us-
JydeHHe.

Cojiepskanue 1abopaTopHbIX JaHATHI N0 QH3HKe
Pasaen 1. Mexanuka
JlaGopatopHas paora Ne 1-0. M3yuenne Teopru MOrpeiHoCcTe.
JlaGoparopHas padora Ne I-3. M3yuenue JMHAMUKHN BPALLATE1bHOTO JABHKCHNA TBEPAOIO TENA
JlaGopatopHas paGota Ne 1-9. OrnpeneneHue MOy C/ABMIA METAJIOB METOA0M KPYTHIIBHBIX KOJIC-
DaHui
Pazaen 11 . OcHOBBI MOJIEKYISIPHON du3uKy 1 TepMOJIHHAMHKH
JlaGopatopHas pabora Ne 2-2. Onpejenerne KO3pGUIMEHTA BAZKOCTH AHIAKOCTH H uucia Peinob-
7ca METO0M MaJatollero B JKHAKOCTH LapHKa
JlaGoparopnas pabora Ne 2-7. OnpejienieHne noKasarens ajnadaThl BO3/1yXa
Pasjen 111. INeKTpHYECTBO W MATHETHIM
JlaGopatopuas padora Ne 3-1. Msyuenue ANEKTPHUECKOTO 1101
JlaGoparopHast pabora Ne 3-3. MoOCTOBO# METOL H3MEPEHNH
JlaGoparopnas pabora Ne 3-8. W3yuenue sBjIEHUE TEKTPONPOBOLHOCTH H onpejelieHue YAeNbHOTO
COMPOTHBJEHUS MeTaLIA
Pasaea IV. OnTuka
JlaGoparopnas pabora Ne 5-3. Onpenenenue AMHbI CBETOBOH BOJHbI € noMoLLbIO KoJstell HproToHa
JlaGopatoptas pabora Ne 5-5. OnpesenerHne UIHHbI CBETOBOM BOJIHbI € MOMOULBIO angpakMOHHOM
peleTKH
Pa3zien V. OcHOBLI KBAHTOBOIi 1 ATOMHOIT QH3HKH
JlaGoparopnas pabora Ne 6-1. Onpeenerne NOCTOSHHOM Credana-bonblmana
JlaGopartopHas paGora Ne 6-2. M3ydeHue BHEUIHETO doroaddexra
JlaGopatopHas pabora Ne 6-3. Onpe/eienue pe30HaHCHOTO NOTEHLMAIA BO30YKICHHS aTOMA METO-

nom @panka-lepua

5. OLIEHOUYHBIE CPEJICTBA 111 TEKYHLETO KOHTPOJISI YCIIEBAEMOCTH, PO-
MEJKYTOUHON ATTECTALMH [0 UTOIAM OCBOEHMS )Il'lff].llfll'l.ﬂﬂl-lbl 141
YYEBHO-METOJWYECKOE OBECINEYEHUE CAMOCTOSITEJIbHON PABOTHI CTY-
JEHTOB

5.1. Tekymii KOHTPOJIb YCIEBACMOCTH
Peiitunr-kouTpoab Nel



Mexanuka
|. Mexanuueckoe ABMAKeHWe Kak npocteiias Gopma asukenns matepuu. [locrynarenbHoe u spa-
wareabHoe asukenure. Cucrema orcyera. Paauyc-BekTop.
2. ®usnueckne Moaenn. Marepuanbhas Touka. Tpaextopus. [1yTs 1 nepemenienue.
3. CxopocTh. PaBHOMEpHOE M HEpaBHOMEPHOE IBHKEHHE. Y eKOopeHHe. TanreHUHalbHOE 1 HopMab-
HOE YCKOPEHHMS.
4. Jlpuxenue no okpykHoctH. CBs3b MEXKIY JTUHEHHBIMHA U YTJIOBBIMH KHHEMATUHCCKUMH BEJIHUH-
HamHu.
5. Tepsbiii 3ak0H HBIOTOHA W TOHSATHE HHEPLUMATBHOH cHcTeMbl 0TCueTa. BTOpOii 3aKoH HbtoToHa 1
MOHSITHE CHIIBL, MACCHI M UMITYNIbea. YpasHenue asnkenns. Tperni sakoH Hetotona.
6. UmnyJibe Tena. 3aKOH COXPaHEHHs UMITYJIbCa MEXaHHYECKOH CUCTEMBI.
7. Mexanuueckas sHeprus. PaGora. Momwnocts., KinHeTnueckas i noTeHUMaIbHAsA SHEPTHH.
8. IMonsTue aGeomoTtro TBepaoro Tena. MomeHT unepumu tena. Teopema LLTeiinepa.
9. MomeHT cuiibl. MOMEHT UMy bea. Y paBHeHHE MOMEHTOB. Y paBHEHNE BPALLATE/IBHOTO ABHIKEHNS
TBEP/IOr0 TEIa OTHOCHTE/ILHO HETIO/IBUKHON OCH.
10. 3aKOH COXpaHEHHS MEXAHUYECKOH IHEPTHH.
| |.I'apmonnueckue KonedaHus W WX XapakTePHCTHKH. JudepeHumanbHoe ypaBHEHHE rapMOHHYe-
CKMX KoneOaHHi 1 ero peuieHue.
12. MexaHuueckue rapmMoHuueckue KojebaHus Ha npumepe NpyKMHHOro MasTHUKA. CKopocTb H
ycKopeHHe rapMoHnueckux kosiebanuit. [loanas sneprusa KosebaHHi.
13. VpaBHeHWe CBOOOAHBIX 3aTyXalOlMX KOJICDAHWH U €ro pelueHue. KoadpuuueHnt u aeKpeMeHT
3aTyXaHus.
14, YpaBHeHHe BbIHYXKAEHHBIX KONeOaHUi W €ro pelieHue. AmnauTtya v asa npH BbIHYKIACHHBIX
MexaHuueckux Konebanusix. MexaHn4ecKuit pe3oHaHc.
OCHOBBI MOJIEKYISIPHOH (PU3HKH H TEPMOJAHHAMHKH
| OcHOBHBIE MOJOKEHHS MOJIEKYISPHO-KMHETHYECKOI Teopuu BelecTsa. MUKpO- n MakpococTos-
HUA CHCTEMBI.
2. [TousiTie niaeaibHoro raza. OnbITHBIE 3aKOHbBI HEANBHOTO rasa.
3. YpaBHeHHE COCTOAHUSA WCATTBHOIO rasa (ypasuenue Knaneiipona — Menjencesa).
4. Jlapaenue rasa ¢ TOYKH 3peHus MOJIEKYIAPHO-KMHETHHECKOH Teopri. OCHOBHOE ypaBHEHHE MOJIC-
KyJISIPHO — KUHETUHECKON TCOPHH.
5. Upeno creneHeit cBo00abl MOJIEKY/1bl. BHYTpeHHSA SHEPrits HCalIbHOTO rasa. 3aKoH paBHOpacrpe-
JleIeHIs SHEPTUM TI0 CTeNeHAM cBoOO bl
6. OCHOBHbIE TEPMOAHHAMUYECKUE NOHATHA: BHYTPECHHAS IHCPIHA, pabora, Terniora. Y paBHeHHE nep-
BOTO Haualia TePMOJUHAMHKH.
7 Tenao8MKOCTh. 3aBHCMMOCTb TEMIOEMKOCTH W/1€allbHOTO rasa OT BUAA Mpouccea.
8. Anmabarnueckuii npouecc. Ypapnenne [yaccona.
9. Bropoe Hauyano TepMOAMHAMUKH. OGpariumbie ¥ HEOOpaTHMBbIE MPOIECCHI. Kpyrosoi npouecc
(LLMKT).
10. Tennossie apurarend. KI1J1 rennosoro asdrarens.
Tecr 1.
|. Ecam apTomMo0uab ipoexaln 45 KM Ha BOCTOK, a 3aTeM 20 kM Ha tor 1 60 KM Ha 3anaj, To MOaY/1b
BEKTOpA MepemellleHis aBToMOON s paBeH

a.25m b. 125 M c.20m d.35m

2. MOMEHT HMITYJIbCa MaTepHaibHOH TOYKH MOJKHO ONPEICANTD 10 hopmyne
™ 5
a. mvr b. Iw c. mv d. mr-

3. WMnynbc MarepuanbHOil TOUKM HM3MEHSETCA MO sakony p = 10ti+ 3t°j (kr-m/c). Mogayiib
cunbl F (8 H). neifcTBytoleit Ha TOYKY B MOMEHT BpEMCHH t =4 c, paBeH
a.34 H b. 40 H c.26 H d.56 H



4. MatepualibHasi To4Ka Maccoi | 1, Haxoas1ascs Ha pacCToAHHH 5 ¢M OT HernoJBUKHO#H OCH., Bpa-
L@eTes BOKPYT HEe ¢ JIMHEeiHHOH ckopocTbio 100 cm/c. MOMEHT HMIY./IbCa TOUKH, BbIPAZKEHHBIN B €11~
nuuax cucrembl CH. paBen

a.2x10° krem2e! b, 5107 krxmc”! ¢. 2x107 krem*c’! d. 5%107 krxm’c’!
5. Ha kpato spaiyatoiiieiicss nnarpopmbl CTOMT HEIOBEK, €CIH OH nepeiizeT B LEHTP naatGopmbl, T0
€e yrjoBas CKOpoCThb

a. YMEHbLUHTCSA b. He U3MeHUTCs C. YBEJIMUUTCS
6. Teno BpawiaeTcs ¢ YrioBbiM YCKOPEHHEM PaBHbIM 5 paa/c’, ero MOMEHT WHEPLIMK PABEeH 10 krxm?.
Teno Bpaiuaercs 1o/ AHCTBMEM MOMEHTA CHIIbI PABHOTO

a. 0,5 Hxm b. 2 Hxm c. 50 Hxm d.500 Hxm
7. B COOTBETCTBHM € 3aKOHOM PABHOMEPHOTO pacrpe/ieseHus SHEPruu 1o CTCNCHAM ¢cBOOO/1bI Cpel-
HSIS  KMHETMYeCKas JHEprus MOJEKY/bl MCANbHOIO rasza Mnpu TEMMepaType T pagua i /2kT.
3aech i = #in + Hap + 2Nk, TOC Hn, Nep A B —YUCIO crenexeil ceof0/1bl NOCTYNATENBHOTO, BpalllaTeIh-
HOTO M KoJebaTeNbHOro ABMKeHHI MoneKybl. [1py YCIOBUH, YTO MMEIOT MECTO TOJBKO MOCTyHa-
TeALHOE W BpALLATEIbHOE JABU/KEHHUE, LIS Me1Hs (He) uncno i paBHO

a. 7 b. 3 c. | d.5
8. Kakoil u3 npuseICHHbIX (Gopmyn onuceiBaeTCs asmabaruueckuit npouecc?
a. PV = const b. PV = const c. PV=const d. P = const

9. Kyja pacxo/yercs TeMnioTa B rpolecce HarpeBaus rasa npu nocTosHHOM nasieHuu?

4. HA U3MEHEHWE BHYTPEHHEH DHEPruu rasa

b. Ha coBeplieHue rasom paboThbl

C. Ha H3MEHEHNE BHYTPEHHEH IHEPriuk U COBEPLIEHHE ra3oM padoThl

d. Tenuora He pacxojyeTcs
10. KIJ1 uukia Kapuo pasen 60%. Ecin Ha 20% yMEHBUINTE TEMNEPATYPY narpesaresns u Ha 20%
YBEJAMUYUTE TEMIEPATYPY X0JI0HIbHHKA, KITJ1 (B %) 10CTUIHET 3HAYECHNA

a.20 b. 80 c. 40 d. 60

PeiiTHHT-KOHTPOL No2
IAEKTPHYECTBO H MArHETH3M

|. 3akon Kynona. HanpseHHOCTb 3JEKTPOCTATHHECKOTO nosnsi. TloHgTHe 2J1eKTPOCTaTUHECKOTO
noas. [IpuHLMN CYNEpro3ULIMK NIEKTPUHECKHX noae.
2. Tlotok HanpsikenHocTu. Teopema ['aycca as 9/1EKTPOCTATHYECKOTO MO B BAKYyME.
3. [NoTenuman >eKTpocTaryeckoro noas. PasHOCTh NOTEHIHANOB. PaGoTa cun 3aeKTpocTaTHye-
CKOTO 1oJist.
4. LIMpKyAS1Ms HAMPSKEHHOCTH DICKTPOCTATHHECKOTO TIOIA. VenoBue NOTEHIHAIBHOCTH 3J1EKTPO-
CTATHYECKOTO oA, CBS3b MEXKLY MOTEHLMATOM U HANPAKEHHOCTHIO H1EKTPOCTATHHECKOTO MOJISL.
5. DAEKTPUYECKHH JIMNOJIb. JlunonbHblii MoMeHT. [ToTeHLMAN W HANPSKEHHOCTD NOJI JIMIoIs.
6. JluanekTpuyeckas BOCNIPUMMUHBOCTD BEILCCTBA. Teopema ["aycca s 51€KTPUUECKOTO 1014 B -
INEKTPHUKE.
7. DNeKTpPUUECKOE CMELLEHHUE (3/IEKTPHYCCKA unyKims). JJuosekTpuyeckas NPOHHLIAEMOCTE CPE/bL.
8. DNeKTPOEMKOCTh YEAMHEHHOTO MPOBOAHHKA, CHCTEMDI MPOBOHMKOB M KOH/IEHCATOPA.
9. DAEKTPUUECKHIA TOK M YCIOBHS €70 CYUECTBOBAHNA. Pa3HOCTh MOTEHLMAIOB, HIEKTPOABHIKY 1A
cHuila, HanpsHKeHKE.
10. MaruuTHoe noJe B Bakyyme. MaruurHas UHayKIuA. [pUHLAT CYNEPHO3ULIMK MArHHTHBIX nonei.
3akon buo — Casapa -Jlannaca.
1. JlpwokeHue 3apsKEHHBIX YaCTHLL B SNEKTPUHECKUX H marautHbix nonsx. Cuna JlopeHua v cuia
AMriepa.
12. 3aKOH MOJIHOIO TOKA /LISl MATHUTHOTO N0JIsl B BELUCCTBE. HanpsieHHOCTh MAarHHTHOTO 10JIA. Mar-
HUTHAS IPOHMLAEMOCTb cpe/ibl. MHIyKLMs MArHHTHOTO noJis B BELIECTBE.



13. Onweir @apanes. Marauthbiii notok. DJIC unaykurk. OCHOBHOI 3aKOH DIEKTPOMArHUTHON HH-
aykuuu. [pasuio Jlenua.
14. CamOMHAYKLIMS W B3aUMOMHYKIMA. MHIYKTHBHOCTD.
15. DaexkrpomartutHoe nose. Cuctema ypasHennin Makcaenna.
Onrtuka
I. TlpoaoabHbie ¥ nonepeuHbie BOHbLL ['@PMOHWYECKHE BOIHBL M MX XapAKTCPHCTHKH. Bonnogoi
¢GponT.
2. Bonnosoe ypasHeHue 1 ero petenne. Mazopas CKOPOCTh.
3. DieKTpOMarHuTHas pUpo/a ceta. BOJHOBbIC yPaBHEHUS 1A 2JIEKTPOMArHUTHOTO MOJIA. Xapak-
TEPUCTUKH CBETOBOM BOJIHBI.
4. TMpunuun [Noiirenca. 3aKkoHbl OTPAKEHUs U NPETOMIICHHS. ABCOMOTHBIN U OTHOCUTENBbHBIN MOKa-
satesiu npenomienus. [losHoe BHyTpeHHEE OTpakeHUE.
5. KorepeHTHOCTb M MOHOXPOMATHUHOCTH CBETOBBIX BOJIH. OnTuueckas AiuHa mnyTh. OnTuueckas
pa3HoCTh X0/1a. MHTepdepeHins BOIH.
6. Mpunumn FNoiirenca — ®@penens. Meron 304 Openens. [TpsaMosIMHEeHOE pacnpocTpaHeHue ceera.
Jwvdpakuus @penens.
7. Indpaxuns ®payHropepa ot HECKOHEUHO JUTHHHOM NPAMOH e 1 Ha OJIHOMEPHO Andpakum-
OHHOM peleTKe.
Tecr 2.
|.CuioBble JIHHUM NEKTPOCTATUYECKOTO M0
a. HaunmHatoTes Ha OTpHLATENbHBIX 3apsi/jlax
b.JIMHus. KacaTenbHas K KOTOPO# B KaX/10H TOUYKE COBMA/lACT ¢ BEKTOPOM HANPIKCHHOCTH
¢. HaunnaroTes Ha MoJjoKHTENbHBIX 3apslax
d. l'eomeTpuuecKkoe MECTO TOUEK, MOTEHLIHAIbl KOTOPbIX PaBHbI
2. [loTeHuMan JIeKTpOCTaTHYECKOro NnoJs
a. DHepreTuyeckas XapakTepUCTHKA 3IEKTPOCTATHYECKOrO NOA
b. CunoBas XapaKTepUCTHKA 31EKTPOCTaTHHECKOTO NoJs
¢. Pasen paGoTe, COBEpLIAEMO HIEKTPHUECKUMH CHIIAMH NIPH NEpEMEIICHIH CAMHIIHOTO
NOJIOKHMTENLHOTO 3apsiia U3 AaHHON TOUKM 110151 Ha OECKOHEUHOCTD
d. PaBen 3apsjly, CO3/at0LIEMY DJIEKTPOCTATUHECKOE N0¢
3. Ecaint euia ToKa, NpOTEKAIOLIEro Yepes NpoBoaHUK, 400 MA, a HanpskeHHe Ha KOHLAX MPOBO/-
HuKa 5 B. TO COMPOTUBIICHHE MPOBOHNKA PABHO
a. 1,25 Om b.2 Om c. 80 Om d. 0,08 Om
4. MaruurHoe roJje
4. CO3/1aETCS JABMIKYLLMMHUCS M MOKOSILMMHUCH 3apsijlaMH
b. co3naeTcs TOJILKO NOKOALMMHCA 3apsiaMu
C. cO3/1aeTCs TOJILKO JABMIKYIIMMU 3apsiiaMu
5. Cuia TOKa, MPOTEKAIOLLEro B KaTyuIke, H3MEHAETCA 1o 3aKOHY [ = 5sinl00t. Ecnn MHAYKTHB-
HocTh Karyliku L=10 MI'H, TO MarHUTHBIH NOTOK. MPOHM3BIBAIOLLMIA KATYLIKY, M3MEHSETCs 110 3a-
KOHY
a. ® = 0,05sin100t c. ® =-0,05sin100t
b. @ = 0.05c0s 100t d. ® = -0.05cos100t
6. CKIa1bIBAIOTCS 1BA TAPMOHHYECKHX KOIEOaHNA O/IHOTO HAMPAB/ICHHA C OJMHAKOBBIMH EPHO-
namu. Pesyastupytoluee Kojlebanne nMeeT MUHHMATLHYIO aMILTHTY LY npu pazHocTH (has, paBHOH
a. /2 b. /4 c. 0 d.m
7. Kakue M3 fepedHciIeHHbIX CBOMCTE XapakTepHbl A1 SCKTPOMATHHTHBIN BOJTH
a. BOJIHBI ABJAIOTCA MOMEpeYHbIMH
b. BO/IHbI ABIAOTCS MPOAOABHBIMH
¢. BOJIHBI MOTYT PacrpocTpaHsaThCs B BAKYyMe
d. npu pacnpocTpaHeH!H BOJTH NPOHCXOAAT KonebaHus YacTHLL Cpeibl

1?7



8. Uemy paBeH rnokasare/b peioMIeHHs cpejibl n7?
4. OTHOLLIEHHIO CKOPOCTH CBETA B BAKYYME K CKOPOCTH CBETA B Cpejie
b. OTHOLIEHMIO CKOPOCTH CBETA B CPE/IE K CKOPOCTH CBETA B BAKyyMme
C. OTHOLLEHMIO AMITIMTY bl BOJIHBI B BAKYYME K aMILIMTY/IE BO/HBI B Cpejie
d. rI0THOCTH Cpe/ibl
9. Untepdepeniineii cBeTa Ha3bIBaeTCs ABJICHHE
a. OTK/IOHEHMS CBETA OT MPSAMOJAMHEHHOTO pacrnpocTpaHeHus
b. HAJIOKEHMA KOTEPEHTHBIX BOITH M Nepepacrnpeie/ieHus UX SHEPruu B IPOCTPaHCTBE
C. paccesiHusl CBeTa HEOHOPOAHOCTAMH Cpe/ibl
d. pasnoxenus 6e10ro cera B CHEKTp
10. B skuaKoCTAX ¥ razax pacrnpocTpaHsaioTes
a. TOJILKO MPOJ10JIbHBIE BOJIHBI
b. T0/bKO nonepeuHbie BOJIHbI

C. NMPOJ0JALHBIE U TTOTIEPEYHBIC BOJIHBL

PeiiTunr-kouTpo/ib Ne3
OcHOBBI KBAHTOBOH 1 ATOMHOMH (PH3HKH
|. Tennosoe uznydeHue. XapaKTEPUCTUKH TETIIOBOTO  H3JYHCHHS. ABCOMOTHO YepHOe Te0. 3aKOoH
Kupxroda.
2. 3akon Creana-Bonblmana 1 3akon Buna. Pacnipejenenue SHEprum B CrekTpe abconoTHO Hep-
noro tena. ®opmyna  Panes-/lxunca. Yasrpaduoneropas karactpoda.
3. KeanToBas runotesa u popmyna Ilnanka
4. Bretunnii poTtosnekTputeckuii 3phekT u ero 3akoHbl. POTOHLI.
5. Mojenn aroma Pesepdopaa. [octynarsl bopa. ATom Bo0poaa.
6. Tunotesa ae Bpoiiast. DKenepUMEHTAIbHOE NOATBEPHKACHHE BOTHOBBIX CBOMCTB MMKpPOYACTHLL.
7. CooTHOILIEHHE HEOTPeIeNEHHOCTE.
8. Boanosasi QyHKIMS, €€ CBOMCTBA M CTATUCTUYECKHH CMBICI. Hectauunonaproe ypasnenue Illpe-
AUHrepa.
9. Craumonapoe ypagHenue Llpeaunrepa. Hacruua B noteH uManbHoM ame. KBaHTOBBIH rapMoHUtye-
CKHIA OCUMINATOP.
10. Vpasnenue Llpeaunrepa s 51€KTpOHA B aTOME BOJOPOJA. ["nasHoe. opOUTANBLHOE U MATHUTHOE
KBAaHTOBBIE YMCA.
1 1. KBaHTOBAaHHUE YHEPTUU IEKTPOHA B aTOME BOAOPOAA. CrniekTp aroma BO10pO/ia.
12. OpOuTanbHbli MEXaHUYECKUI 1 MArHUTHbIH MOMEHT JICKTPOHA.
13. CobeTBeHHbIH MEXaHUYECKMI MOMEHT UMITYJIbCa 3/ICKTPOHA (crun). CNUHOBBIN MArHUTHBIA MO-
MeHT 2ekTpona. CIMHOBOE H MArHWTHOE CIIMHOBOE KBAHTOBLIC YMC/IA. Onpit [ITepra u ['epnaxa.
14. Ipunuwn 3anpeta [ayan. [Tepuoauyeckas cHCTeMa SIEMEHTOB Menaeneesa.
15. XapakrepucTikn atoMHoro sapa. Mozieian aroMHOro s4pa. Macca v FHeprus CBsi3u sjipa.
16. 3akoHbI PaAMOAKTHBHOrO pacniana. Asboa-, fera- 1 ramMma-usJyueHHe.
Tect 3.

Temneparypa abcoJIHOTHO HEPHOTO TeJ1a T = 6000 K. Eciy Temnepatypy Te/la YMEHbLLIWTE B 2 pasa,
TO HHEpreTHUecKas CBETUMOCTH aOCOIIOTHO HEPHOro Te/id

1) ymenbiunTes B 4 pasa 3) yBenununtes B 2 pasa

2) yeauuutes B 16 pas 4) ymenblunres B 16 pas
7 EciW JJIMHA BOJHBI, COOTBETCTBYIOLIAS MAKCHMyMy H3IYHCHUA yMeHblMaach B 4 pasa, TO
Temneparypa abco/IlOTHO YEPHOTO Tela

1) yBenuunnack B 2 paza 3) yBeaununiach B 4 pasa

2) ymeHbIunaach B 4 pasa 4) yMeHbIIMIACH B 2 pasa. )
3. Ecau 3auepHEHHYIO TIACTHHKY, HA KOTOPYIO MajacT CBET. 3aMEHUTh Ha 3€pKa/ibHYIO TOH Ke



NIOLIAAN. TO CBETOBOE JIaBleHHUE
|) ocTaHeTest HeM3MEHHbBIM:  2) YMEHbBLIMTCS B 2 pa3sa; 3) yBenuuures B 2 pasa.

4. DNeKTPOH B aTOME MEPEXOUT U3 BO3OYKACHHOTO COCTOAHNA € sHeprueit £1 B OCHOBHOE COCTOAHME
¢ aueprueit Eo. [1pu 3TomM nuenyckaercs oron. Macca ucnyueHHoro (oToHA paBHa
h E, —15” 2 E”—jEi 3) E =E, 4) E,=E, 5) E, +E
¢ -3 he he ' ¢
5. YacrtoTa nasaiouero Ha Gporo3 eMeHT M3IyHeHUs YMEHbLIACTCH BABOC. Bo ckoibKO pa3 HYKHO
W3MEHMTB 3a/epKHBaIOLIEe HANPSHKEHKE, e paboTol BRIXOAA HJIEKTPOHA U3 marepuana gorosie-
MEHTA MOXKHO NpeHedpeus?

1) yBeauuuTh B 2 paza;  3) yBEIMYUTL B \ﬁ pas: 5)octaBuTh O€3 U3MEHEHUH.

2) yMeHbIHTL B 2 pasa;  4) YMEHBIINTH B \/5 pas:
6. Ipy 3amMeHe 0JIHOro MeTaa ApyruM JUTHHA BOIHbI, COOTBETCTBYIONIAs KPACHOI rpanuie horo-
sdekra, ymenbluaercs. Pabora BeIX0/1a 11 BTOPOTO METaa 1o cpaBHEHHIO ¢ paboOTOM BbIXOA
U1l NEPBOTo

1) yBeIMuHIIaCh: 2) YyMEHbLIH/IACh! 3) He U3MEHUIACH.
7. OnpiTel CTONETOBA 110 MUCCE0BAHUIO B3aMMOEHCTBHS H3JIYHEHHS C META/IaMH:

1) no3BOJIMAN ONPEAETHTDL pasMEphbl A1pa;

2) NOATBEPAMIN KBAHTOBYIO TPUPOAY H3IYHEHHSL:

3) [OATBEPMAN HAINYUE BOJIHOBBIX CBOHCTB Y 5/1CKTPOHOB:

4) NOJTBEPANIN THIOTE3Y O AMCKPETHOM CIIEKTPE SHEPTHH INEKTPOHOB B aTOMaXx.
8. OnpiThl ®@panka 1 'eplia no UCCIENOBAHUIO SACKTPHUECKOTO pazpsjia B napax pryTu:

1) NO3BOAMM ONPEIENHTb PA3MEPLI S/1Pa.

2) MOATBEPAUIN KBAHTOBYIO TIPUPOLY H3ITYHCHUS,

3) NOATBEPANIINA HATHYHE BOJTHOBBIX CBOMCTB ¥ 3JIEKTPOHOB!

4) NOATBEP/MIN THIOTE3Y O ANCKPETHOM CNEKTPE SHEPIHH 3NEKTPOHOB B aTOMAX.
9. Ha pucyHKe n300pakeHbl CTALHOHAPHbIC OpOMTHI ATOMA BOJI0PO/1A COTNACHO MOACIH bopa. a takixe
YCIOBHO M300pakKeHbl NEPEXO/bl DICKTPOHA € OJIHOM CTaLMOHApHOW OpOMUTHI Ha JPYIYIo,
COMPOBOKAIOIINECS H3AYHEHHEM KBaHTa SHEPIUH. B yabrpaduoneroBoii 001acTH CrnekTpa TH
nepexobl 1atoT cepuio Jlaiimana, BUAMMOI — ceputo banbmepa. B unpparpactoii — cepuio Iawena.
HamnGobiueii 4acToTe KBaHTa B BUAMMO#T 001aCTH CIEKTPa COOTBETCTBYET nepexo

////jﬂi‘:is Hn=4—n=3
|'If,|'i..":"r" _‘_“'\\ .\'-.Il ‘T"\l\ll 2) n= 3 —+ = 2
LAY \\T/" /1)) Hn=5—->n=2
\\‘éfj’/ Hn=5—-n=1

S

10. B reopuu bopa paauyc n-0ii KPYroBoi OpOMTBI 2JIEKTPOHA B aTOME BOJIOPO/1a BbIpajkaeTcs uepes
panuyc neppoii opouTHI bopmynoit: r, =n, . n* . OnpejlennTe, Kak U3MEHACTCA KUHETHHECKAs IHEPrus

5MeKTPOHA TPH NEPEXo/ie ¢ TPETheH OpOMTEI Ha MEPBYIO.
1) ypeanunpaetes B 9 pas 3) yeauuuBaercs B 3 pasa 5) He meHseTcs
2) ymeHbluaetes B 9 pas 4) ymeHbLIaeTea B 3 pasa
11. Onbirsl JleBuccona v [kepmepa 1o audpaKiMy Ha KprcTajiax:
1) MO3BOAMN ONPEAETHTD PasMepb A/1pa.
2) NoJITBEPAMIN KBAHTOBYIO MPUPOJLY M3JTyUeHHUA:
3) NOATBEPANIN HAIMYHE BOTHOBbIX CBOMCTB ¥ DJIEKTPOHOBI
4) NOATBEPANIH THITOTE3Y O AMCKPETHOM CNEKTPE JHEPruu HJIEKTPOHOB B aTOMAX.



12. CpaBHuTe AMHY BOJIHBI e bpoiins % Ans mapuka maccoit m = 0.2 r ¥ npoToHa Maccon m =
I'l‘

1,67-10"27 kI, MMEIOLIMX OJIMHAKOBbIE CKOPOCTH.
= ) 7. .
1) 6,57:10°% 2) 8,35:10% 3) 65710 4)8.35:10.
13. CraumonapHbiM ypasHenuen LLpeannrepa s 21eKTPOHA B BOJOPOAONOL00HOM aTOME ABIIsI-
eTCsl ypaBHeHHe

s
“ 8
1}dqw+u—?.€1p=0
dx h
’T} vij___g{:i E ] El.lj:(}
1 dmey 1 )
3) vy “_’17 E_mm.ﬁi =
n- 2

2
14. Ecint y — (pyHKLMS UMEET BHJ1, YKa3aHHbIH Ha PUCYHKE, TO BEPOATHOCTD 0OHAPYIKUTD IIEKTPOH

2 2
D vy + -Tﬁ Ey=0

Ha yuacTke — < X < -— paBHa
6 2

v oA I]%
/\ 2V,
\/ 3)Ye

4)%

15. B KakoM cayuae SHepreTHYeCKnit CreKTp 2JeKTpOHa CIUIOLIHOMN?
1) 5/1eKTPOH B MOTEHLHAILHO# AME LMPHHOH 10717 m
2) 9JeKTpOH B aTOME
3) 2/1eKTPOH B MOJIEKYJIe BOA0PO/A
4) cBOOOAHBIH DIEKTPOH.
16. MakcumasbHOE 3HaYeHHe MPOEKLMN MOMEHTA UMITYJIbCA HIEKTPOHA. HAXOAALUETOCH B f-
COCTOSIHMM, HA HAMPABJCHHE BHEUIHEr0 MAarHUTHOIO MOJIA PABHO
Wh:  2)2h: 3)3h: 4)4h.
17. CKOIBKO PasinYHBIX COCTOSHMIT MOKET HMETh S/ICKTPOH C [IABHLIM KBAHTOBBIM 4MCIIOM N = 47
1) 15; 2)48; 3)32; 4)54.
18. OnpesieuTh aTOM, y KOTOPOTO B OCHOBHOM COCTOSHIH sanosnnenst K, L. M —cnoun u B N —cioe
pacroiokKeHbl 7 27IEKTPOHOB.
1)Cl; 2)Ge; 3)Br; 4)Ti.
9. YUem MEHbILE YHEPrys CBA3H aApd, TEM

1) GoJiblue y Hero AeeKT Mace:
2) MeHbLIYIO paboTy HYHKHO COBEPLIUTD, 4ToObl PA3/IE/IUTh 3TO AAPO HA OTACABHBIC HYKIOHBI:

3) OonbLIE SHEPIHH BbIZIE/IATCA MPH pacnaie HTOro sjpa Ha OT/1e/IbHbIE HYK/IOHDBI,

4) MeHbllIe ero IHEPrus NoKos;
5) MeHbLLE YHEPrUH BbIIEINTCS B Peakinn TePMOAIEPHOTO CHHTE3a HTOr0 4apa C JApYrHMH

siApaMH.
20. Ilpu a-pacnajie
|) 3apsia fpa HE MU3MEHHUTCH, Macca s/1pa yMeHbliaeres Ha 4 a.e.m.;
2) 3apsj fApa yMEHbIIAeTes Ha De, Macca f/1pa YMEHbIIAeTest Ha 4aem.:



3) 3apsia s/1pa yMeHbIIAeTCs Ha 2e, Macca si/ipa He MEHACTCA;
4) sapsia spa ymeHbluaeTcs Ha 4e, macca sapa yMEHbIIAeTCs Ha 2 a.eM.

21. CKOABKO (- ¥ B~ PacnajoB A0JKHO NPOM30MTH, YTOOBI HECTAOUIBHBIH  M30TON AMEPHLLAS e Am

Q5

NpEBpaTIICH B CTabHBbHBIH H30TON BrCMyTa g: Bi?
1) 8aundp 3) 6ansp
2)9au3p 4)7aul3p
x o AT | 4
22. Slapo asora ;N 3axBaTtuiao o -4acTHIly (lHe) W HCNYCTHIO [POTOH. SIApO Kakoro snemeHTa
obpazopanoch?
17 17 16 ] =5 1T a7
NIF 20 JKF H  5),N
23. Slapo Gepunnns | Be, nornorus aeiirpon | H . npesp: 1po Gopa '\ B . Ka: >
2 . Be, peitrpon | H . npespaiaercs B a1po 6opa 5B . Kakas yacruua
npu 3T0M BhiOpachiBaeTcs?

Hp 2)n 3) a 4) e 5) ucrycKaeTest ¥ -KBaHT
24. B nopske BO3PACTAHUA WHTEHCMBHOCTH (yHIaMEHTa/IbHbIC B3AMMOLEHCTBHSA PACTIONAraloTes
CleAyOIMM 00pasom

1) anexTpoMarHuTHOE, c1aboe, rpaBUTalMOHHOE, CHIIBHOE!

2) cnaboe. CUIILHOE, TPABHTALMOHHOE, 2JIEKTPOMArHUTHOE,

3) 9/eKTPOMArHUTHOE, FPAaBHTALIMOHHOE. cllaboe, CHITbHOE!

4) rpaBUTALMOHHOE, €1a00€, HICKTPOMArHUTHOE, CHIIbHOE.

5.2. llpomexyTOYHAS ATTECTALHS 10 HTOraM OCBOCHHS JIHCUHTLTHHDI (OKk3ameH)

Bonpocel K 9K3aMeHy
Mexannka
I. Mexanuueckoe aBvxkenue. Marepuanbas touka. [locrynarenbHoe W BpalLATENbHOC ABUKCHHE.
Cucrema otcyera. Paguyc-BeKTop.
2. Tpaexropms. [ytb 1 nepemenienue. Ckopocth. PaBHoMepHOE H HEPABHOMEPHOE JIBHIKEHUE,
3. TaHreHMalibHOE U HOpMalibHOE YCKopeHus. BpalluareibHoe IBHAKCHHUE. Kunemaruka Bpauiate/ib-
HOIO JIBUKEHHMSA.
4. 3akonbl HetoToHa. MHepLMaibHbie CHCTEMbI OTCHETA.
5. Umnyase. 3aKOH COXpaHEHUs UMNYJIbCa MEXaHHYECKOH CHUCTEMbI.
6. Mexanunueckas sneprus. Pabora. MOUHOCTD.
7. KuneTudeckas M MOTeHIMa bHas FHEPriu. 3aKOH COXPAHEHHA IHEPriH
8. AGcomoTHo TBepaoe Teso. MoMeHT uHepunn tena. Teopema IlITeiinepa.
9. MomenT ciu1bl. MOMEHT UMIy/Ibca. Y paBHEeHHE MOMEHTOB. Y paBHEHNE AIMHAMMKH BPallaTebHOTO
ABMIKEHMS TBEPAOTO Tela OTHOCHTE/BHO HEMOBIKHOH OCH.
MexannuecKkHe Ko.1e0aHusi H BOJIHBI
10. FapMoHHMUecKHe KoaeOaHns U UX XapaKTepHCTHKH.
11, MexaHnuecKne rapMOHHUECKUe KoneOaHus: NpyKHHHbIH U mMareMaTH4eCKUH MasSsTHHKH.
12. 3aryxatowue Konebanus. JIeKpeMeHT 3aTyXatusl.
|3. BeinykaeHnbie konebanus. Pesonanc.
14. [lpoaosibHBIE W MONEPEUHbIE BOIHBI. ["apMOHHUYECKHE BOJIHBI U X XapakTEpUCTHKH. BonHoso#
(hpoHT.
15. BonHoBoe ypagHeHue. ®aszopas CKOPOCTh.
OcHOBBI MOJIEKY.ISIPHOH (PU3HKH H TEPMOAHHAMHUKH

16. MoseKy/IspHO-KMHETHYECKAs TEOPUs HACAILHOTO rasa. CTaTHCTHYECKHMIT 1 TEPMOANHAMHYECKHH
METO/1bl.
17. OnbITHBIE 3aKOHbBI MEALHOTO raza. Y paBHEHHE COCTOAHUA Wjlea/ibHOro rasa.
18. OcHOBHOE ypaBHEHUE MOJIEKYIAPHO-KHHETHUYECKO TEOPHH MACATBHOTO rasd.



19. Uneno creneHeii cBo6oibl. 3aKoH paBHOpacTipeeieHus sHepruy. BHyTpeHHss JHeprus uacalb-
HOTrO rasa.
20. Pacnpejienenue Makcpesia. CpeHue CKOPOCTH MOJIEKY .
21. bapomeTtpuueckas popmysna. Pacnpesenenne bonbumana.
22. OCHOBHBIE TEPMOIMHAMMUYECKHE MOHSTHS: BHYTPEHHAS SHEprus, padoTa, TennoTa, Tenioem-
KOCTb.
23. [epBoe Hauano TepmMoAMHaMHKN. [IpuveneHne nepsoro Havana TepMOAUHAMHUKH K H3OMPOTLEC-
cam.
24. Anuabaruueckuii npotiecc. Ypapnenue [lyaccoHa.
25. O6parumble ¥ HEOOpaTHMBbIE MPOLECCHI.. Bropoe Hauano TepMOJAHHAMUKH.
26. Tennossle apurateau. KoapduumeHt none3Horo AeHCTBrs TENI0BOI0 ABUraTe/s.
JIeKTPHYLCTBO H MATHETH3M
27. DnekTpuueckoe nose. 3akon Kynona. HarpskeHHOCTb NOA.
28. TToTOK BEKTOPa HANPSKEHHOCTH 3/IeKTpocTaTHyeckoro nosii. Teopema ["aycca.
29, [Torenumas. PazHocTsb noreHuMaios. CBA3b MEKLY NOTEHIMAIOM H HANPSIKEHHOCTHIO 3JICKTPO-
CTATUYECKOTO 0.
30. Dnexrprueckuii Aunonb. JunoasHerii Moment. [loTenuman unons.
31. Tunsl andaekTpukoB. MoHHas, 21eKTPOHHAS M OPHEHTALMOHHASA TIONIAPU3ALIIH. [TonspusopaH-
HOCTb.
32. Teopema ["aycca 1151 1€KTPHYECKOTO 110Jisl B AUINICKTPHKE. DIeKTPUYECKOe CMELLIEHHE.
33. JNEKTPOEMKOCTh YE[MHEHHOTO MpoBoAHIKa. Konaencaropel. EMKOCTb MJI0CKOTO KOHECATOpA.
34, DneKTpUUECKUl TOK. DNEKTPOABHIKYILAS CHIIA. Hanpsxenue.
35. 3akon Oma. PaGora i MolHocTh Toka. 3akoH JLkoys-Jlenua.
6. MaruutHoe none. Cuna Amnepa n cuia Jloperua.
7. 3akon buo-Casapa-Jlanaaca. Ilpununn cyneprnosuini MariHTHbIX NOJEH.
38. [lupKyasums BEKTOpa MarHWTHOH HHAYKLMH. [ToTOK BEKTOpa MArHUTHOM MHAYKIMK. Teopema
["aycca 18 MArHUTHOO MOJIS.
39. DnekTpoMarHuTHas HHAyKiKs. CaMOUHYKLMA. OCHOBHO# 3aKOH 21EKTPOMArHUTHON WHAYK-
uuu. [pasuno Jlenua.
40. Cuctema ypasHeHuit Makcpesia. DIeKTPOMarHUTHOE MOJE.
Onruka
41. 3aKOHBI OTPAKEHHUS W TIPETOMICHHS DJIEKTPOMArHUTHBIX BOJIH. ABCOMOTHBIH U OTHOCHTEJIbHbIH
nokasarenu npejaomieHus. [oaHoe BHYTPEHHEE OTPAKEHHNE.
42. KorepeHTHOCTb H MOHOXPOMATHHHOCTb CBETOBBIX BOIH. Ontuueckas anuna nyti. Marepdepen-
LU CBETA.
43. [Npununn [Noitrenca- @penens. MeTos 30H Dpenens.
44. Jlndpakumns @payurodepa. JindpakunonHas peLeTka.
OcHOBbI KBAHTOBOI H ATOMHOI QU3HKH
45. TennoBoe uiyueHue. XapaKTepUCTUKH TEMI0BOTO  H3AYHCHUA. AGCONOTHO YepHOE TeN0. 3aKOH
Kupxroda.
46. 3akon Credana-bonbumana U 3aKOH Buna. Pacripeenenune 3HePrul B CrEKTpe abCcoOTHO Yep-
noro tena. Gopmyna  Panes-/bxunca. Vasrpaduoneroas karacTpoda.
47. KpantoBas runortesa v opmyna [1ranka
48. Buewnuii poTodNeKTpHUECKIi sdext 1 ero 3aKkoHbl. DOTOHbI.
49. Mogaens atoma Pesepdopaa. [loctynarer bopa. ATOM BO/10pOJA.
50. Tunotesa e bpoitas. DKenepuMeHTalbHOE NOATBEPKACHHUC BOJIHOBBIX CBOMCTB MHKpPOYaCTHLL
51. COOTHOLUEHHE HEOTPE/IEIEHHOCTEH.
52. BosiHoBast (hYHKLMS, €€ CBOACTBA U1 cTaTHCTHUECKHIA cmbici. HectaunonapHoe ypaBHEHHE LlIpe-
JIMHrepa.
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53. CraumonapHoe ypasrerue Ilpenunrepa. Hactuua B noTeHMaibLHON aMe. KBaHTOBBIM rapMOHHU-
YeCKUi OCLMIATOP.

54. Ypasnenue LLpeaunrepa ajis 2leKTPOHA B aTOME BOAOPOAA. ["nasHoe, opOUTaNIBHOE H MATHUTHOE
KBaHTOBbIC YMCIIA.

55. KBaHTOBaHWE SHEPIUM HIEKTPOHA B aTOME BoAopoaa. CnekTp atoma BOA0pO/a.

56. OpOuTanbHblii MEXaHUYECKUH ¥ MArHUTHBIA MOMEHT 5/ICKTPOHA.

57. CoBGeTBeHHbIH MEXAHHUECKMH MOMEHT MMITYIIbCA HJIEKTPOHA (CHH). CrnUHOBLIA MAarHWTHBIA MO-
MeHT 21ekTpoHa. CIIMHOBOE M MArHMTHOE CMIMHOBOE KBAHTOBbBIC HMC/IA. Onwit IITepra u ['epnaxa.
58. Ipunumn 3anpera Iayau. [epuoanueckas cucTema SAEMEHTOB MeHpeneesa.

59. XapakTepucTHKK aTOMHOTO apa. Mojienn aToMHOro siapa. Macca u sHeprus CBA3u sapa.

60. 3aKoHbl PasMOAKTUBHOIO pacrajia. Anbpa-, Oera- U ramMma-musaydeHue.

CAMOCTOSITEJIbHASI PABOTA CTYJIEHTOB

- paboTa ¢ IEKLIMOHHBIM MATEPHAIIOM KaK N0 KOHCIEKTaM, JIMTEpaType, TaK 1 JIEKTPOHHBIM HCTOU-
HUKaM HHpOpMALIMK

- BBINOJHEHHME OMALIHErO 3a1aHHs U NOArOTOBKA K PEHTHHI-KOHTPOIAM

- /U151 KOHTPOJISl pabOTBI CTYICHTOB, & TAKIKe /Ul CTUMYJIHPOBAHHS CHCTEMATUHECKOTO H3y4ueHus  Kypca
(H3MKM B TEUEHHE CEMECTPA NPEYCMOTPEHbI PEHTHHI-KOHTPOIH. OHM NPOBOAATCS B MHTEPAKTHBHOM
(opme B BHjIE TECTOB

- JU1sl KOHTPOJIsS 3HAHMH CTYCHTOB MPOBOANTCS MTOrOBBIN 3K3aMeH (2 cemecTp)

Hanucanue pedepara

[pumepnbie TeMbl pedepaTHBHBIX padoT
1. DieMeHTbl MEXaHMKH KHAKOCTEH U razos. OBime cBOHCTBA JKHAKOCTEH 1 rasos. YpasHeHHe /1BH-
xenus B hopme Diinepa. [Tone ckopocTeH, MHUHN 1 TpyOKH TOKa.
2. VpaBHeHHe Hepa3pbIBHOCTH. Y paBHEHHE Bepuyau. Cuctema ypaBHeHHH ras0iMHaMHKH.
3. BaskocTs. Teuenne Bsskoii xuakocti. opmyda [lyaseits.
4, JlaMmuHapHbIii 1 TYpOYIEHTHBIA PEKUMbL TEHCHHA. [ [upkyasums ckopocTH. [ToTeHimanbHOE U BHX-
peBOE JIBUIKEHHSL.
5. JlBvakeHHe Tel B KMAKOCTSX W rasax. Teopema JKyKOBCKOTO.
6. Peanbtbie rasbl. Cilbl MEKMOJEKYJISPHOTO B3aMMOJCHCTBMSA B rasax. Vpasuenue Ban-nep-Ba-
anbea. M30TepMmbl peaibHOro rasa. MeractabnibHbIe COCTOAHMS. KpuTHueckoe cOCTOAHHUE.
7. BHyTpeHHSsIs YJHEPrisl peabHOro rasa. ekt [Lroyas — Tomcona. CiKUIKeHUE ra30B U MoJyueHHe
HU3KHX TeMIieparyp.
8. CBoiicTRa KHIAKOCTE. XapaKTepUCTHKA JKUAKOrO COCTOAHNS. CTpoeHue KuAKoCTer. BankKH!A 10-
psi1ok. TTosepxHocTHOE HaTskeHne. CHilbl, BOSHUKAIOUIME Ha KPMBOH MOBEPXHOCTH HKH/IKOCTH.
9. CpoilcTBa TBEp/ABLIX Tel. AMOP(HbIC H KPUCTAITHYCCKHUE TCA. Kpucrasiuueckas peterka. [laib-
HUI MOPsIOK.
10.Ynpyras 1 niactu4eckas nedopmatmu. 3akoH I'yka.
I1. JlebexTnr B kpucTaniax. KuaKkue KpucTaiibl.
12, ®azoBble paBHOBECHA M (a30BBIC NEPEXOJIbI. da3bl BenlecTsa. Yeaosus pasriosecus as. Mena-
penue 1 KonaeHcauust. [liagienue u KpUcTanusauus. Y paBHeHH!e Knaneiipona — Knaysuyca. @azo-
pasi TMarpamma (auarpamma coctosiuus). TpoiHas ToUka.
13. DeMeHThl (PU3NUECKON KMHETUKH. FABJICHHMsA niepeHoca. Juddysus. Koadppuunent i dysnn.
TenaonposoaHocTh. KoadPuUMEHT TENI0NPOBOAHOCTH. Bsakoctsb (BHyTpenuee Tpenne). Kosddu-
uHeHT Ba3kocTH. JlMHamMuueckas 1 KHHeMaTHyeckas BASKOCT.
14. DnekTpuueckmii TOK B rase. [poueccsl HOHH3ALMH 1 pekomOuHalnu. PaboTa HOHW3ALMH. [Toren-
[(Mal HOHM3alMK. Y 1apHas HOHM3aLHA.



15. INaa3ma. [Nousitre o naasme. Cnocobsl co3nanus naasMel. HuskotemneparypHas niasma v ee npu-
meHenue. BoicokoremnepartypHas nnasma. IIpobnema ocyliecTBiaeHus YIpapisemMoro TepMmosiep-
HOIO CUHTE3A.
16. YekopuTenu 3apsisKeHHbIX YacTHLL,
17. MaruuTHoe noJe B Betiecrse. [ToHsTHE MArHUTHOrO MOMeHTa atoma. Tunbl marseTukos. Touka
Kiopu. JlTomensl. KpuBas HamarHu4mBaHus.
18. Dppext Jlonnepa ans 3BYKOBLIX BOJH. YIbTpa- U MH(PPA3IBYKH.
19. Uurepdepomerp Maiikenbcona. OnbiT Maiikenbcona.
20. I'onorpadmsi.
Jonojnure/ibHbIe
. OGas Teopus OTHOCHTENILHOCTH M KOCMOJIOTHA.
. [onsithe 0 GyHaaMEHTaNLHOM FPABUTALMOHHOM B3aMMOIEHCTBUH. [ paBUTALIMOHHBIC BOJHBI.
. DKCMepUMEHTAIbHOE JI0Ka3aTeIbCTRO CYIECTBOBAHNSA MPABUTALIMOHHBIX BOJIH.
. Benbie KapiMKu. HEATPOHHBIE 3BE3/bl M YEPHbIE JIBIPbI.
. Pacuinperne BeeneHHON M pEIMKTOBOE 2JIEKTPOMArHUTHOE H3JIyUEHUE.
. Konuenuus ropsiuero boasworo B3pbisa.
. Bo3HuKHOBeHHME ranakTiK 1 38e3/1. CHHTE3 XUMHYECKHX 2JIEMEHTOB B 3BE3/1aX.
. TemHas Marepust U TEMHas YHEPrus.
9. Beaukoe o0beanHeHHe (PYHIAMEHTAILHBIX B3aMMOICHCTBHH.
10. CynepoObeiIMHEHHE U TEOPHUS CTPYH.
11. CrangapTHas MOJE/b 3JIEMEHTAPHBIX YaCTHLL.
12. CoBpeMeHHbIE B3IJISI/Ibl HA CTPOCHHME 3IEMEHTApHBIX HACTHLL.
13. MeTojibl perucTpaLm 2J1eMEHTAPHBIX YaCTHIL.
14. AHTMHp. AHTHBELIIECTBO U €r0 CBOMCTBA.
[5. CBepXTEKY4eCTh U CBEPXTIPOBOAHMOCTD.
| 6. Penrrenosckas Tomorpadgusa ¥ NpUMEHEHHE MArHUTHOIO PE30HAHCA.
17. JlocTrkeHus coBpeMeHHOH OHO(pU3UKH.
18. JIlunamuueckuii xaoc. @pakrasbl.
19. IMopsaok 1 Hecrnopsaaok B MUpe DOIbLINX MOJIEKY/1.
20. KuneTuka v TepMOAMHAMHUKA OHOJIOIHYECKUX MPOLIECCOB.
21. DKcnepuMeHTalbHbIE UCC/IEIOBAHMS H/IEKTPOMArHUTHOIO MO 3emin.
22. MaruuTHoe rone 3emiu.
23. DAEKTPUUECTBO B KUBbIX OpraHnu3Max.
24. Dnextpuuectso B armochepe. MomHus U €€ Npupo/ia.
25. ®uU3MUECKUE METO/1bl PErHCTPALINK 3eMIETPACCHUH.
26. [lpumeHeHue yibTpa3ByKka B MHTPOCKOTIHH.
27. [pubopbl HAHOTEXHOIOIHH: CKAHUPYIOLIHMA TYHHEJIbHBIH MHKPOCKOTM. aTOMHO-CHIOBOH MHKPO-
CKOT1. OJIMKHENOIBHBIA ONTHYECKUH MUKPOCKOIT.
Crivcok moskeT ObiTh pactuupet. Temy pedepara CTyAEHTbI COMIACYIOT € MPEMOAABATENCM.

G0 ~1 O\ h B L) —

®@ous oueHouHbIX Matepranos (POM) s NpOBEAEHHs aTTEeCTallMi ypOBHA chopMHPOBAHHO-
CTH KOMMETEHLHiT 00YYarOIMXCsl 110 JMCUUTLIMHE OGOPMISETCS OTACTBHBIM A0KYMEHTOM.

6. YYUEBHO-METOJUYECKOE H UHO®OPMAIIMOHHOE OBECITEYEHUE /IUC-
HUILIUHBI PU3UKA
6.1. KnuurootecneueHHOCTh

‘ 011 M3aaHKs \ KHUTOOBECIIEYEHHOCTh




HaumeHoBaHne antepatypel: aBTop,
Ha3BAHWE, BUJL M3TAaHUS, H3AATE/1bCTBO

Hanuune B 3nekTpoHHOi Onbanoteke Bal'y

1

2

3 4

OcHOBHas

auTEpaTypa

|. Ky3neuos, ApremMuii AprembeBHY.
Kypc o6ueit gpusnkn [DnexTpoHHblil pe-
cype] : AN HHKEHEPHO-TEXHHUECKHX
Hanpasnexnii Gakanaspuata @ yuebHoe
nocoore / A. A. Kyareuos ; Branumup-
CKHil rocy1apCTBEHHBIH YHHBEPCHTET
umenu Anekcanapa I'puropsesuua u Hu-
konas I'puropsesuya CTONETOBBIX
(Bal'Y) .— Bnaaumup : Bal'y, 2019 —
3arnagqe ¢ TUTY/1a 3KpaHa .— IEeKTPOH-
HbIIl PECYPC COAECPHAMHT TEKCTOBBIE aH-
Hbie.- 216 c.: un. — CroboaHbIi ocTyN B
NOKaNbHOI ceTn yHusepcutera .— ISBN
078-5-9984-0988-2

2019

http://e.lib.vIsu.ru/bitstream/123456789/8090/1/01874.pdf>.

2. AutonoBa, Mapusi AleKcaHJpoBHA.
dusnka [InexTponnsiil pecype] : nabopa-
TopHbiii npaktikym / M. A. Antorosa, H.
C. Mpokotuera ; Baaaumupckuii rocy aap-
| creenuelit  yHuBepcuTeT MMEHH  AJIEK-
canapa ['puropsesnua u Hukonas ['puro-
prepuua CtoneroBeix (Bal'y) .— Branu-
mup @ Bal'V, 2019 .— 3arnague ¢ turyia

3kpaHa .— Mmeercs nevarHas Bepcus C
peix. ga.: Braanmup, Bal'V, 2019.-98 c.:
Wi, tadn, — CsobonHelid nocTyn B J10-
kanbHOH cetn yuupepeurera .— ISBN

978-5-9984-1062-8

2019

http://e.lib.vIswru/bitstream/1 23456789/8129/1/0188 1.pdf>.

3. Mdu3nKa : METOJMUECKHE YKa3aHHa 114
MOATOTOBKH CTY/IEHTOB K TECTHPOBAHHIO /
A. ®. Fankuu [# ap.] : Bnaaumupeknii roc-
YAApPCTBEHHbIH YHHBEPCHTET HMEHH Alek-
cauapa I'puropsesida u Hukonas ['puro-
phepiua Croneroseix (Bal'V), Kagenpa
ofLueit 1 npukaanHoil Gusnkn — Braaau-
Mup : Branmmupckuil rocyaapeTBeHHbIH
VHUBEPCHTET MMeHH Afekcanapa ["puro-
pheeuua u Hikonas ['puropseenya Crone-
toBbIx (Bal'Y), 2013 .— 243 ¢. : un. —
Mmeercs 3nekTpoHHas sepens .— bub-
anorp.: ¢. 242,

http://e.lib.vIsu.ru/bitstream/123456789/3390/1/0126 1 .pdf=.

4. Fankun, Apkaanii ®egoposuy. Jlek-
unn no uzuke. Ksautopas u aaepHas thu-
auka / A. @. Tankun, H. C. [1pokotiesa ;
BraauMupcKuii  rocy1apCTBEHHbIA  yHH-
BEpCHTET MMeHM Anekcanapa ['puropbe-
giua u Hukonas [puropbesuua Ctonero-
gpix (Bnl'Y) — Brnaaumup @ Braanmup-
ckMil  TOCYNApCTBEHHBI  YHHBEPCHTET
umenn Anexcanapa Ipuropsesuua u Hu-

Konas [ puropbesrta CroneToBbix
(Bal'Y). 2016 — 86.¢. : ua., Tabn. — Hme-
eTcs ANeKTpoHHas Bepcka .— bubiuorp.:

c. 85.

2016

http://e.lib.vlsu.ru/bitstream/123456789/4 747/1/01522.pdf>




ISBN 978-5-9984-0654-6.

5. Awnrovosa, M.A. O®U3HUKA. Mexa-
Huka. MonexynapHas dusuka. Tepmoan-
Hamuka. Dnektpuuectso. Marneruam, Me-
xanuueckue koseGaHus w BonHbl. Bonno-
Bas onTuka: yyedHoe nocobne/ M.A. An-
tonora. FHO.K. Kokypuna; Bnaaum. roc.
yu-T um. A.I'. u H.I'. Croneroseix. — Bna-
aumup: Msza-so Bal'V 2017ISBN 978-5-
9984-0776-5

2017

http://e.lib.vIsu.ru/bitstream/123456789/6205/1/01640.pdf>.

JlonojHuTensHas InTeparypa

1. Taakun, Apkaauii ®esoposuy. Jlek-
uuu no gusuke : B 4 4, ; [yuebuoe noco-
oue] / A, @, lankun ; Braaumupexkuid roc-
yaapeTeHHblil yHusepeurter (Bal'V) —
Bruaaumup :  Brnaaumupekuit - rocynap-
creeHHblit yuneepenter (Bal'y). 2004-
2007.

2004 - 2007

http://dspace.www | .vlsu.ru/bitstream/123456789/1485/3/00

360.pdf=.
http://dspace.www L .vIsu.ru/bitstream/123456789/1214/3/00

473 .pdf>.

2. Yepros A.I'. 3agaunux no gusnke:
Yuebuoe nocobue ans Brysos / A. T
Yepros, A. A. Bopobwes. — 8-e¢ u3n.,
nepepab. Y gon. — M. : @usmarant, 2007.
— 640 c. : un., Tadn. — ISBN 5-94052-098-
7.

2007

3. Imurpueea, Ejena BajepbesHa.
Yuebroe nocobue no (usnke : Mexanuka /
E. B. imutpueea, B, C. [newnsues ; Bna-
JIMMHPCKHIT TOCY1apCTBEHHBII YHHBEPCH-
ter (Bal'V) — Bnanumup : Bnaaumup-
CKHMIl  rOCYIapCTBEHHBI  YHHBEpPCHTET
(Bal'V), 2009 .— 143 c. : un., Tabn. —
WMmeercs anexrponnas epeuss .— bub-
anorp.: ¢. 143, ISBN 978-5-9984-0005-6.

2009

http://e.lib.vIsu.ru:80/handle/123456789/1304

4, Casenber H.B. Kypc obuteil gm3uku :
yueBHoe nocobue am srysos: B 3 1./ H.
B. CagenseB. — 7-& M31,, CTEpPEOTHI. —
CI16.: Jlanb, 2007 — (Jlyywine knaccuue-
ckue yueOHnkn) (Knaccuueckas yuebOnas
nutepatypa no ¢uznke) (YueGuukn ans
gy308. CrieunaibHas anteparypa). — ISBN
978-5-8114-0629-6.

2007

6. MATEPUAJIBHO-TEXHHYECKOE OBECIEYEHHE TUCHUIINHBL
Jlns peanu3auuy AMCLMIIHHBL GU3HKA HMEIOTCA CNCUMANLHBIC NOMELLEHNA [ MpOBEICHUS
JaHATHIi JIeKIMOHHOTO THIIA, 3aHATHI NPAKTUYECKOTO THIA, FPYNNOBbIX W WHAMBHIYAILHBIX KOH-
Cy/LTALMI, TEKYLLETO KOHTPONA H NPOMEKYTOUHOH aTTeCTaLny, a Taloke NOMELIEHHUS /1151 CAMOCTO-
arenbHOil paboTsl. JlaGopatopibie paboThl NPOBOAATCS B naGopaTopHsX MEXaHHKH K MONEKYIAPHOH

usnku( 428. 429), anekTpomarHeTusma (

(430.431).

[lepeyeHb UCMOIB3YEMOrO JIU

425. 426). onTrky (422, 424), aTOMHOIA U AIEPHO#H (PU3NKH

LEH3MOHHOIO [POrPAMMHOI0 0BeCTe e s : NakeT OPUCHBIX NPo-

rpamm Microsoft Office, Microsoft Open Licence - 61248656




PaGouyio nporpaMmy cocTaBu/l

noueHT kadeapst Oull1D H.C. INpokouiesa

PelenzenT (npenCTaBHWOTonaTeng) k.1.H. A.C. CenaroB, 3am. Kommepueckoro aupekropa
BMT Lo

[Iporpamma paceMoTpeHa u 0100peHa Ha 3aceianun Kadeapbl 00was u npuKiasHas (pusuka

[TpoTokon Ne oT ropa 4 )
3apeaytoLLnii kadeapoi M B.B. Jlopo#kos
\\‘__{/'_ )‘.‘.’.)"‘

PaGouas nporpaMma paccMOTpeHa M 0100peHa Ha 3acelaHnu yueGHO-METOAMYECKOH KOMHCCHH
nanpasiaenus 19.03.02 IpoayKTsl mUTaHUs U3 PACTUTEIBHOTO ChIpbA

[porokon Ne 7 ot BOOR O/ rona.
1

-_—

[Mpeaceaarenb KOMHCCHH ";,' 2.0.1.. npodeccop T.A. Tpudonosa



JUCT NEPEYTBEPXK/JIEHUS
PABOYEM NMPOT'PAMMBI JITUCHHUTLIUHDbI

PaGouas nporpamma ofgobpeHa Ha yueOHblH roj

[TpoTokosn 3aceaanus Kaeapbl N oT roja

Zasenytoiuuii kKadeapoi

PaGouas nporpamma oaobpena Ha yueOHbI#i 1ol

[Mpotokos 3acenanus Kapeapb N oT rojaa

3ageyrouimii Kaheapoi

PaGouas nporpamma oj00peHa Ha yueOHBIH 1ol

[poTokon 3aceaanus kadenpsi No oT roja

Zapenytoumii kadenpoi

PaGouas nporpamma o100peHa Ha yueOHblii 1o/l

Ipotokosn 3aceanus Kadeapbl No oT roja

3apeayrouuit Kageapon

PaGouas nporpamma 000peHa Ha yueOHbIH roj

IpoTokos 3acenanns Kapeape Ne oT roja

3apeaytouimii kadeapon

PaGouas nporpamMma 0100peHa Ha yueOHbIN 101

[porokoa 3acenanns Kapeapb Ne oT roja

3apeytoLmii Kadeapon




JUCT PETUCTPALIMU U3MEHEHUI
B pabouyro NporpaMmy AWUCLMILIHHbI
«OPU3HKA»

HanpagieHue nojaroToBku
19.03.02 IlpoayKThHI NHTAHUS H3 PACTHTEABLHOIO ChIPbS
[Tpoduas/ nporpamma noAroTOBKM
Texnoaorus xjeb6a, KOHIUTEPCKHX H MAKAPOHHBIX H3/IeHH

VpoBeHb Bbiciero odpazosaHms OaxajaBpuart
Homep u3-|  BHeceHbl H3MEHEHHUs B 4aCTH/pa3jieibl Henoauurens OcHoBaHue
MEHEH N3 padoueil nporpammbi DO (HOMep M aaTa rnpoToko/a

3aceaaHus kaeapsbl)
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3aB. kadeapo
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