MuHHCTepeTBO HAYKH 1 Bhicmiero obpasosanus Poceniickoi Pejgepaunu
deepaibHOC rOCYAapCTBEHHOE DIOIKETHOE 00pa30BaTEILHOE YUPEKIEHHE

umenn Anekcanapa I'puropbesnua n Hukonas
(BaI'y)

Hanpasnenue nojaroToBku

BhiCLLICTO 06;}8'5033}{}1}1

«BaaAnMUpCKHii rocy 1apeTBeHHblil YHHBEPCHLET

,pl'-’\

N iy,
[ pritopbeBuya CroneToBbIxN

PABOYASI IPOT'PAMMA JIMCHUIIJIMHBI

«PUBHKA»

[Tpoduab/ nporpamma HoAroTOBKH

19.03.02 IpoayKThl NHTAHHS H3 PACTHTEILHOTO CHIPLH

Texnosorus x.aeba, KOHANTEPCKUX 1 MAKAPOHHBIX H3Ae/ N

YposeHs Bhicuiero oopa3osaHns daxaaaBpuar
dopma 00yueHus ounas
: dopma npomMexy-
Cemecr Tp‘_\_noem— ‘H:'if' l};}:k;r:: ﬂa233?1. CPC, |TouHoil arTecranuu
emecrp -'hec"{/b. I-liach q’;c ’ anc ’ vac. (ax3amen/3aver/
3at. ¢/i/1ac. . . * 3a4eT ¢ OUEHKROI)
2 4/144 36 36 45 Ixzamen(27)
Hroro 4/144 36 36 45 Jrzamen(27)

Baaanwup, 2019




1.IEJIXM OCBOEHUSA JUCHUILJIHHbI

[leasiMu  OcBOeHMS  AuCUMILIMHBL  «Du3ukay  spasetes  obecneuenue  Oyayiiero
crnennanneTa HayuHoil (uznueckoit 6a30i, Ha KOTOPOH B BBICLICH TEXHWUYECKON LUIKOJE CTPOMTCS
oblIenHKEHepHas M creuuanbHas  noarotoska.  [locaenosarenbnoe  H3ydeHHUe ORI TN
BbipabaTbiBaeT  CrieundUUECKHii  METOJ  MbILLICHUS,  (U3MYCCKYIO  MHTYMLMIO,  KOTOpbIC
OKa3bIBAIOTCSH BECHbMA TJIOJOTBOPHBIMH W B APYruX Haykax. CneuuaiucTbl, MOJyuUBLINE
wupokoe (PU3MKO-MaTeMaTHuecKoe oOpa3oBaHWE, MOTYT CaMOCTOATE/ILHO OCBauBaTh HOBbIC
TEXHUUECKHE HAMpapB/ieHus, ycrnewHo padoTaTh B HHMX, JIEFKO MEPEXONTh OT PELICHHA OAHMX
3aa4 K JApPYyrMM, MCKaTh HECTAHAAPTHBLIC M HETPAJWLHOHHLIC NYTH. HTO 0CODEHHO BaXKHO 11
npoeccHoHaabHOM MOOHABHOCTH CHELNATHCTOB B YCIOBHAX YCKOPEHHOTO PasBHTHSA TCXHHKH.

3agaun:

e TCOpETHUECKas MOAroTOBKAa B 001acTW (M3NKH. MO3BOJAIOLILAS OVAYLIMM HHKEHEpam
OPMEHTHUPOBATBCS B MOTOKE HAYYHOH M TEXHMUECKOM uHpopmamuu 1 odecreunBaloLias UM
BO3MOKHOCTD MCIOIB30BAHUS HOBBIX (M3MUECKMX MPHHIIMIIOB B TEX 00NACTsX. B KOTOPBIX OHH
CrelHrain3npyroTes:

e (OpMHpOBAHWE HAYYHOrO MbILIICHHS, B YACTHOCTH NPABMIBHOTO MOHUMAHMS TPaHuiL
NPUMEHHUMOCTH  PA3IMuHbIX (PM3HUECKMX TOHATHH, 3aKOHOB, TEOpHH W YMEHHS OLEHUBATDH
CTeneHb JOCTOBEPHOCTH pPe3y]bTaToB, MOJYYEHHBIX € MOMOULBIO HSKCIEPUMEHTAILHBIX  HIH
MATEMATHUECKUX METOJOB WCCAEN0BAHUS]

e BbIpalOTKA MPHEMOB W HABBIKOB PELICHWH KOHKPETHBLIX 3ajay W3 pasHbIX oOnacrei
M3MKM, NOMOTAIOLIMX CTY/ICHTAM B /1a/IbHEHIICM PELLIATh HHIKCHEPHbIC 3a/1a4H.

e  03HAKOMIICHHE CTY/IEHTOB ¢ COBPEMEHHOI HayqHOH anmaparypoi u BbIpaboTKa y HHX
HAUYAIbLHBLIX HABBIKOB [MPOBEAEHHS SKCIEPUMEHTANBHBIX HayUHbIX MCCIC0BAHUIA  pa3/iniHbBIX
(PU3HUECKUX SBICHHH W OLICHKH NOrpelIHOCTEeH H3MEPEHHH.

2. MECTO JJUCUMUILIMHBI B CTPYKTYPE OIIOIT BO
JincumniauHa «Du3nKa» OTHOCHTCA K 6a30BOH YacTH NMPOrpaMMbl M ONMUPACTCA HA 3HAHMSA
NpeMETOB OCHOBHOM oOpaszoBaTelbHOH NPOrpaMMbl CPEIHETO (noanoro) obwero obpazoBaHus:
(pM3MKa U MATEMaTHKA.

3. ILIAHUPYEMBIE PE3YJIBTATBI OBYUEHMS 1O JTHCUHUIIIMHE «DU3UKA»

[lnanupyemble pe3y/ibTaThl OOYHEHHA MO JIMCUMILIMHE, COOTHECCHHDBIC C TUIAHUPYEMBIMH
pesyapraramu ocsoenus OTOI]

[ Koa dpopmupyembix Vposeub  ocsoenus | [lnannpyembie  pesyabTathl OOyUeHHsl N0 JIMCUH-
KOMIETeH LN KOMTIETEHLLHH nAKHe, XapakTepuiytouue dtansl  GopMHpoBaHus
KOMMETEHLII (10KA3aTeNN OCBOEHHA KOMIETECHLHH)

TOIMK-1. Crnocoben npume- | [Tonnoe ocBoeHne | 3namp: PU3nueckne OCHOBbI, OCHOBHBIC 3a-
HATH MH(QOPMALMOHHYIO | koMIIETEHLIMH KOHbI W TTOHATHUS (PUIUKK

KOMMYHHKaLMOHHYIO Vaemp: w3mepsiTh (PH3NUECKHE BETHUMHDI,
KYIBISPY B TCXHONOIHE & MCTOMB30BAaTL MHCTPYMEHTA/IbHBIC CPEICTBA

obGaactn  npodeccruoHallb-
ol JiﬁﬂT&J'IEI-{S)JCTH ¢ yue- (u3ukn, oOpabaThiBaTh pe3ylbTaThl H3Mepe-

TOM OCHOBHBIX TpeGOBa”“ﬁ HHM. CTpOH'!'b rpa(bﬂ[{lr‘]. CAMOCTOSATE/IbHO
HH(pOpMALHOHHON Oes- YBHIETb  CleACTBHS  CHOPMYTHPOBAHHOTO
OnNacHoCTH pesyabTara, jieJaTh BbIBO/1b

Baadentb: 0OCHOBHBIMM ipueMamu 06paboT-
KM M NPEACTABICHUS IKCTICPUMEHTAIBHBIX

R | S —
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VK-1. Cnocoben ocy-
IIECTBJIATH ITOUCK, KPHUTH-
YyeCcKHMH aHaIu3 U CHHTE3
uH(pOpMaIUY, ITPUMEHATH
CHCTEMHBIN MNOAXO0H, IJId
peleHus. TOCTAaBIEHHBIX
3azay

[TonHoe ocBOEHHE
KOMIIETEHIIHH

CKHX 3a1ad.

HOM 00macTH

3namb: KOPPEKTHBIE MOCTAHOBKH KJIacCH4Ye-

Vmems: onipenensiTh obmme GopMbl, 3aKOHO-
MEpPHOCTH, TMOHSATH NOCTABJICHHYIO 3a/ady,
[PaMOTHO T0JIb30BATHCA H3BIKOM MPEAMET-

Bnadems: KyIbTYpO# MBIIIICHAA, croco0-
HOCTBIO K 0000IIEHUIO, aHATU3Y, BOCIIPHS-
THIO MHPOPMAIMH, TOCTAHOBKE LEJN H BbI-
Bopy nyteit e€ JOCTHKEHHS

4. OBBEM M CTPYKTYPA JTACHUIIMHBI
Tpya0o&MKOCTh JUCLUILIMHBI COCTABIACT 4 3a4éTHRIX eAMHHIp], 144 yaca

‘ Bunsl yueGHoii paboTsl, BKIIOYas Ca-
Ne o | MocTosTEBHYIO paGoTy CTYAEHTOB | (y51.cn yueGHOI ' dopMbl
n/n E} 1 TPYA0EMKOCTb (B yacax) paGoTH TEKYLIETO KOH-
Haumenosatue TeM | £l E . N C IpUMEHEHHEM mon}: ):;Ueﬂae'
W/unm pa3ienoB/TeM g 3 = = MHTEPAKTHBHBIX s
% | = = ow z (opma mpoMesKy-
AHCLIMTTHHBI 8 5 | = 3= g = METO/10B -
Co | FE e 5 o a TOYHOM
g | B B o= PRt o (B uacax / %)
= |2 € 3 &8 @) aTTecTaunn
‘ é. ” ‘E' (no cemecmpam)
1 KunemaTuka 2 1117
JIuHaMHUKa IoCTyTna- 2 1/20
TEJILHOTO JBHIKEHUS
3 JlunaMuka Bpaia- 3 2 4 2 |y
TEJLHOTO JBUIKEHHS
4  |Mexannueckue kones |4 2 3 (1720
Oanus
1L OCHOBBI MOJIEKY- 12| | 4 4
WHOH (DﬂBI’IKH ]?I Vsl il e
TEEMO,H,HHAMI/IKH el
1 MonekynspHO-KuHe-| |3 2 4
THYECKas Teopus ra-
30B
2 OcHOBBI TepMOHHA-| |6 2 4 |1/50

MHKH
1L s?)JIEKTPH‘IECTBOI/I s
1 3IICK‘I'pH'-leCK08 7 2 4 2 117 Pe#THHT-
1oJie B BAKYyMe KoHTpoIb Nel
2 | DneKTpu4ecKoe 8 2 2 |1/50

[0JIE€ B BELIECTBEC




3 MarauTHOe noJje 9 ‘ 2 | 4 3 [T
4  |DnexTpoMarHUTHas 10 2 3 |1/50
FH YKL
1 ['eomeTpuyecKas H 11 2 4 3 |1/17
BOJIHOBAsl ONTHKA
V.OCHOBBIKBAHTO- 2| | 14 | | 12 | 17, 17127
BOW U ATQMﬂOFI;_{D'H- P - e il ol
1 ‘KB&HTOB&S ONTHKA 12 2 4 2 |1/17 PeiiTHHr-
KOHTpPOJb Ne2
2 CtpoeHHe aToma 1o 13 2 3 11/50
teopuu bopa
3 BonHoBble cBoiicTBa| | 14 2 4 2 (1117
MHKPOUYACTHIL
4 Vpasnenue [lIpeun; |15 2 3 [1/50
repa
ATOM BOJOpOJIA 16 2 4 2 117
6 MuoroanekTpoHnbli| |17 | 2 2 |1/50
aToM
7 OcHOBBI PU3UKH 18 2 3 |[1/50 PeiiTunr-
aTOMHOTO S/pa KOHTpOJb Ne3
Beero 3a 2 cemecTp 1- 36 36 45 | 18/25% Ixzamen(27)
18
Hroro nmo aucuumninne |2 36 | 36 45 ‘ 18/25% Jxzamen(27)

Copnepxanue JeKIHOHHbIX 3AaHATHI 10 puzuxe
Pazgen I. Mexanuka
Tema 1. KunemMaruka.
du3nuecKie OCHOBBI MEXaHUKH. DH3HUECKHE MOJICITH. Marepuaibhas Todka. [locTynarejbHOe H
BpalaTeIbHOe IBHKCHHE. Cucrema orcuera. Tpaexropus asukenus. [IyTh ¥ nepeMEIcHUE. Cko-
pocTs. PaBHOMEPHOE 1 HEPABHOMEPHOE JIBIDKCHHC. Vckopenue. TaHreHIHaabHOE H HOPMAIBHOC
yckopeHust. J[BUKEHHE MO OKPYKHOCTH. Cpsi3b MEXy JMHEHHBIMM M YTJIOBBIMM KHHEMaTHYE-
CKHMH BEJTHYHHAMH.
Tema 2. JIMHAMHKA [MOCTYNATEIBHOIO ABHKCHUA.
3akonsl HeroToHa. MHepiHaibHbIe CHCTEMb] OTCHETA. Macca. Cuta. PaprozeitctByromas cui. Ilo-
HSTHE CHIOBOTO TOJis. Buabl B3aumoseicTBuil. IIpHHIAII OTHOCHTEILHOCTH Tanmunes. Ummynbe
Tena. 3aKOH COXPaHEHUs HMITyJbCa MeXaHUYecKoll cucTeMbl. Mexanuueckas dHeprusi. Pabota.
Momuocts. Knnernueckas U MOTEHLHAIbHAS SHCPTHH. KoncepsaTuBHbIE CHIIbL. 3aKOH COXpaHe-
HHSI SHEPIHH.
Tema 3. JIMHAMMKA BpAIATEIbHOIO JIBUKCHUA
Mowment unepimu. Teopema Illrefinepa. MOMEHT CHIIBL MoOMEeHT uMIyJibca. Y paBHEHHE MOMEH-
TOB (CBA3b MOMEHTA HMITYJTbCa C MOMECHTOM cuibl). YpaBHEHHE IHHAMUKH BPaaTeIbHOr0 ABAIKE-
uus TBeporo Tena. KuneTnyeckas SHEprits Bpallaromerocs TBEp/IOro Tela. 3HaueHHe U COoIepKa-
HHE 3aKOHOB COXpaHEHHs B MEXaHHKE.
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Tema 4. Mexanuueckue KoaedaHus

["apmonuueckue konebanus U UX xapakrepuctuku. Jlnddepenumnansnoe ypasHenue rapmonmntie-
CKUX KosiebaHuii 1 ero pewenue. [ToHaTHe 0 rapMOHMUYECKOM ocumnisTope. Mexannueckue rap-
MOHHMUECKHE KoNebaHus Ha NpuMepe NPYKUHHOro MasTHUKA. CKOpOCTh W yCKOPEHUE rapMOHHK-
yeckux koaeGaumii. [lonnas sneprus konebanuit. YpaeHenue cBOOOAHBIX 3aTyXalolmMx Koieda-
Huit u ero pemenne. KodapduumeHT v AeKpemMeHT 3aTyXaHus. YpaBHEHUE BbIHYIK/ICHHBIX KOJle-
Ganuit ¥ ero petieHue. AMnanTyaa ¥ Gpasa npu BbIHYAKIEHHBIX MEXaHU4YECKHX Kosebanusx. Me-
XaHUYECKHid pe3oHaHe. Pe3oHaHCHbIe KPUBBIE.

Paznes 11 . OcHoBbI MO1EKY.ISIDHOMH GH3HKH H TEPMOJIHHAMHKH

Tema 1. MonekyIspHO-KHHETHYECKAA TEOPHS FA30B

OCHOBHBIE TIOJIOZKEHUS MOIEKY ISIPHO-KHHETHHECKOH Teopuu BelecTa. MHKpO- n MaKpococTos-
Hus cucTeMbl. PaBHOBecHbIe W HepaBHOBECHbIE cocTostus. [TonsiTue naeanbHoro rasa. OnbITHbIC
3aKOHbI MICANLHOTO raza. YpaBHEHWE COCTOSHWA MaeaibHOro rasa (ypasuenue KnaneiipoHa —
Menseneesa). JlaBieHue raza ¢ TOUKH 3peHHs MOJICKY.JISPHO-KMHETHYECKOH Teopun. OcHOBHOE
ypaBHEHHE MOJIEKYISPHO — KMHETHUECKOH Teopuu. Yucno crenexed cB000/1bI MOJIEKYJIbl. BHYT-
PEHHsIs YHEPrusl MIEaNbHOrO rasa. 3aKOH PaBHOPACMPEALICHUS SHEPIUH 10 CTCHEHAM cBo0OabI.
3akon Makcenia o pacnpe/ie/eHMH MOJEKY/l WASalbHOro rasa 1o CKOpocTsaM M SHEPrusam Ter-
noBoro aBuKenus. bapomerpuueckas Gopmyna. Pacnpenenenune boabimana.

Tema 2. OCHOBBI TEPMO/IMHAMHKH

OCHOBHbBIE TEPMOAMHAMHYECKHME MOHSTHS: BHYTPEHHAS SHeprusi. pabora, TenioTa. Tennoém-
kocTh. IlepBoe Hauano TepmoguHamMuky. [lpumenenune [-ro wauana TEPMOAMHAMKKK K M30MpPO-
neccam. Auadarnueckuii npouece. YpasHenue [lyaccona. 3aBUCUMOCTE TEILIOEMKOCTH Hgallb-
HOTO raza ot uaa npoiecca. @opmyna Maiiepa. Bropoe Hauano TepMOAHHAMUKH. OGparumbic 1
HeoGpatumble npotieccsl. Kpyrosoii npouece (umia). Tenjiobie ABATaTeIn. KIJ reruiosoro
asurarens. Llukn Kapro.

Paszzaea 111 DueKkTpuyuecTBO H MarHETH3M

Tema |. DieKTpUUECKOE M10JIC B BAKYYME.

AnekTpuyeckuii 3apsi. 3akon Kynona. Tlonsrue 21€KTPOCTATHHECKOTO MO, HarnpsizxeHHOCTD
nonst. CHnoBbie AMHUK (IMHUK HANPSUKEHHOCTH). [IpuHIMA CyNepnosuiiMi 3IEKTPOCTaTHIECKHUX
noneii. Iotok Bektopa HanpsikeHHocTH. Teopema ['aycca s 2/1€KTPOCTATHHECKOTO NOJIA B BA-
kyyme. [ToTeHLmMan 31eKTPOCTaTHHECKOrO M0 PaGoTa cun anekrpocratuyeckoro nons. Liupky-
NSUMSL HATIPSKEHHOCTH HIEKTPOCTATHYECKOrO N0/, YCIOBHE MOTEHUMANLHOCTH S/1EKTPOCTATH-
yeckoro noJis. CBA3b MeKAy NMOTEHUHANOM M HANPSKEHHOCTBIO AICKTPOCTATHHECKOTO 11015
Tema 2. DIEKTPUUYECKOE M10/1e B BELIECTBE

DINEKTPUUECKHIA 1107k, JIMMOALHBIH MOMEHT. [ToTenupan 1 HanpseHHoCTh noas aunons. Ceo-
Go/HbIe M CBA3AHHbIC 3apsbl B BelecTBe. THIbI AMANEKTPHKOB. MOHHAs, SNEKTPOHHAA W OPHEH-
TaUMOHHAS nosapu3auMu. T1oasSpH30BaHHOCTL (BEKTOP MOJIAPH3ALIUK). JIusaexkTpuyeckas BOC-
npuuMunBocTh BelecTsa. Teopema aycca aas SACKTPUUCCKOTO MO B JIMJIEKTPHKE. DIIeKTpH-
qeckoe cMellenre (aeKkTpuueckas UHAyKiua). Jlusnexrpuyeckas NpoHULAEMOCTE CPEbI. [Tpo-
BOIHMKHM B AMEKTpUYeCKoM roje. PacnpenencHue 3apsioB B [POBOJIHHKE. DNEKTPOCTATHUECKOE®
noae MpoBOJHUKA. DIEKTPOEMKOCTh yeauHEHHOro nposoanunka. Kouaenearop. DreKTpuuecKas
AHEPrusi CUCTEMBI TOUEUHbIX 3apsii0B. IHEPrUs 3apsuKEHHOrO MPOBOAHMKA, CHCTEMBI NIPOBOJIHHU-
KOB M KOHJIEHCATOpa. DHEPrus 21eKTPOCTaTHYECKOTO MO,

Tema 3. MarHuTHoe noJie

MarnuTHoe nose B Bakyyme. MaruutHast unaykuus. [puhunn cyneprosuiini MarHUTHBIX M0JIEH.
Cuna Jlopenua u cuna Amnepa. 3aKoH buo-Casapa-Jlannaca. Llupkynsuns BekTopa MarHMTHOM
MHILYKLMK. 3aKOH MOJIHOTO TOKa (TEopemMa O UMPKYIALMH HHIYKUHH MArHHUTHOIO MOJIS) B BAKYY-
me. MaruuThHoe nosie B Betiectse. MarHuTHOH MOMEHT aroma. MHKpPO- W MaKpOTOKH. 3aKOH 1o
HOrO TOKa (TeopeMa O LMPKYJIALMH HAMPAKEHHOCTH MATHUTHOTO noas) & seuiecrse. Hanpsok€H-
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HOCTH MArHHUTHOTO 10JIs B BetecTse. MarHuTHas MpoHULAeMocTh cpe/ibl. MHAYKINS MArHUTHOTO
1ois B BELLECTBE.

Tema 4. DneKTpoMarHuTHas MHAYKLHUA

Onpit ®apanes. Maruuthpiii notok. IJIC unaykunn. OCHOBHOH 3aKOH IEKTPOMATHUTHOM MH-
aykunn (3akon @apajaes). BboiBoji OCHOBHOIO 3aKOHa 3NEKTPOMArHUTHOH MHIAYKIWU W3 3aKOHA
COXPAHEHHs SHEPrUM, & TAKKE HA OCHOBE IIEKTPOHHOH TEOPHU. [Tpasuno Jlenua (3axou Jlenua).
SlBnenue caMOMHAYKUMU, UHIyKTUBHOCTD. SIBAEHHE B3aMMHOW MHAYKLHH. IHEPrus MarHUTHOTO
nons. Tok emererus. Dnekrpomariutroe nose. Cucrema ypasennii Makcpenia.

Pazzen 1V. Onrrka

Tema 1. ['eomerpuyeckas ¥ BOJAHOBAA ONTHKA

[1pooabHbIe H NOTEPEUHBIC BOJIHbL. BosiHosoii gpout. BonHosoe ypapnetue. Pasopas CKOPOCTD.
JNeKTPOMATHUTHAS NPUPOAA cBeTa. BOIHOBbIC YPaBHEHUA 1715 SNICKTPOMAIHHTHOTO MO DHep-
IHst HNEKTPOMArHHTHBIX BO/IH. XapakTepPHCTHKN CBETOBOH BOJHEI. Onruueckas januna nytu. On-
THUECKas PAa3HOCTb X0a. 3aKOHbl reomeTpuueckoit ontuky. Tlputuun [Noiirenca. [lpunuun cy-
nepriosuin. KorepeutHocTh. Murepdepenis BOH. Jndpakumns ceera. lllkana snexrpomar-
HUTHBIX BOJIH.

Pazjesn V. OCHOBBI KBAHTOBOI H ATOMHO¥ duszukn

Tema |. Kantopas ontuka

TensoBoe U3nyueHue. XapaKTePUCTUKH TEMI0BOTO M3TYHECHHS. AGCOMOTHO HepHOe Teso. 3aKoH
Kupxroga. 3akon Credana—boabimana. 3akon Buna. ®opmyna Penes-Jkunca. Yaprpaduose-
rosas karactpoda. [unotesa [Nnanka. @orosddekt. Ypashenue Ditnreiina s ororddexra.
doroust. Dpdext Komnrona.

Tema 2. Ctpoenue atoma 1o Teopum bopa

SIBJICHMS. NOATBEPAKIAIOLIME CIOKHOE CTpoeHHe atoma. CneKTpaibHbie 3aKOHOMEPHOCTH 1 dop-
mysa baismepa. Mojesab atoma Tomncona. OnsiT Pesepdopaa no paccesiHuio o-4acTHiL. Moneb
aroma Peseppopaa u ee vepocrarku. [ocrynatel bopa. Arom Bogopoja. CriekTp aromMa BOA0PO-
na.

Tema 3. BonHoeble CBOHCTBA MHKPOYACTHLL

unotesa ae bpoiina. Jlndpakius peHTreHOBCKUX nydeii na kpucranne, @opmysa Bynbha —
bparra. DKCNepUMEHTAILHOE MMOATBEPAUICHHE CyIIECTBOBAHMS BOJIH Jie bpoitns. Onwit JleBucco-
na u Jikepmepa. COOTHOLIEHHE HEONPEIEAEHHOCTEH.

Tewma 4. Ypasnenue lipeantrepa

Boanosas (pyHKILMS, €€ CBOACTBA W CTATUCTHUYCCKHUH CMbICI. Hecraunonaproe ypastenue Llpe-
annrepa. Crauronaphoe ypaphenue lllpeaunrepa. YacTuia B noteHunaisHoi ame. Ipoxoscie-
HME YACTHILBI Yepes NOTEHLIMaNbHbII Dapbep. KBanToBBIi rapMOHUUECKHH OCLIMILIATOP.

Tema 5. ATOM BOJ10POJA

Vpasrenue Llpeaunrepa ans 51EKTPOHA B aTOME gosi0poa. ' 1aBHoe. opoOUTaIbHOE U MArHUTHOE
KBAHTOBbIC umcia. KBaHTOBAHWE IHEPrUH M MOMEHTA MMIY/IbLCA DICKTPOHA B ATOME BOJOPOJA.
CriekTp aroma Bojopo/a. [1paBuio orOopa.

Tema 6. MHOTO31€KTPOHHBIH ATOM

OpOuTanbHblii MOMEHT MMITYyJIbCa U MArHHTHBIH MOMEHT 3sekTpona. CoOCTBEHHBIH MeXaHu'c-
CKHMiT MOMEHT MMMyJIbca 37eKTpoHa (cnuH). CrMHOBBI MarHMTHBIN MOMEHT aekTpona. CriuHo-
BOE M MArHWUTHOE CIIMHOBOE KBAHTOBbIE YHCaa. OribIT IlItepna u lepnaxa. [TpuHumn 3anpera [lay-
an. [leproanueckas CUCTEMA DJIEMEHTOB Menaeieesa.

Tema 7. OcnoBbl PU3NKK ATOMHOTO A/Apa

XapakTepucTHKH aTOMHOTO $/1pa. Monenn saaep. Macca u sHeprus CBszu A1pa. SlnepHble CHIIbL.
CusbHOE SAepHOE B3aMMOJCHCTBHE. 3aKoHbl PaJIMOaKTHBHOTO pacriajia. Anbpa-, Oera- U ramma-
M3J1y4EHHE.




Copnep:xanne 1adopaToOpHBIX 3aHATHI 110 Ppusnke
Paznen 1. Mexanuka
JlaBopartopnas padora Ne 1-0. HM3yuenue Teopuu NnorpeliHoCTeH.
JlaGoparopuas paGora Ne 1-5. M3yuenue JHHAMHUKK BpalaTe/1bHOroO ABHKEHHSA TBEPAOTO TEna
ﬂaﬁDPaT(lpHaﬂ paGora Ne 1-9. Onpeaenenne MOAYNIS CABHIa METANIOB METOIOM KPYTHIIbHbBIX
KOJieOaHui
Paznen 11 . OcHOBBI MOJIEKY. ISIDHON (QH3MKH H TEPMOAHHAMHKH
JlaGopatopuas paGora Ne 2-2.  Onpeaenerne kodduimenta BI3KOCTH KHAKOCTH W vucia Peii-
HOJIb/ICA METO0M MaAaloLIEero B JKHAKOCTH LIapHKa
JlaGoparopnas paGora Ne 2-7. Onpejienienue nokasarens aauadarsl BO3jyxa
Pasgen 111, DaekTpHyecTBo U MarieTusm '
JlaGoparopnas pabora Ne 3-1. M3yuenue 31eKkTpruyecKkoro nons
JlaGopatopnas paGora Ne 3-3. MoCTOBO# MeTO/1 H3MEPEHHH
JlaGoparopuast paborta Ne 3-8. Msyuenue sBiieHHe 2eKTPONPOBOAHOCTH U OMPCACICHUE yCIb-
HOT'O COTMPOTHBIICHUS MeTal1a
Pazaen V. OnrTuka
Jlabopatophas pabora Ne 5-3. Onpejie/ieHue JJIHHbI CBETOBOH BOJHbI € NOMOLLBIO KOJICLL Hetoro-
Ha
JlaGopatopnas pabora Ne 5-5. OnpejeeHue A1MHbl CBETOBOH BOJIHBI € OMOLLLIO andpaKkiMoH-
HOM peLleTKH
Pa3zjen V. OcHOBbI KBAHTOBOI H ATOMHON QH3HKH
JlaGopatopnas padora Ne 6-1. Onpejenetue nocTosHHOM Credana-bosibmana
JlaGopatopHas padora Ne 6-2. M3syuenue srewtero Gorosdderra
JlaGoparopnas padoTa Ne 6-3. Onpeje/ieHue pe30HaHCHOro NoTeHIMana BO30YKAEHUs aTOMa Me-
roaom @panka-l'epua

—

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

B npenoaapaHuu JIMCUMIINHBL «pu3uKa» HCIOB3YIOTCS 00pa3oBaTe/lbHBIC TEXHOIOTHH
KaK TpaJMLMOHHbIE, TAK W C NPHMEHEHHEM AKTHBHBIX W WHTCPAKTHBHBIX METOI0B o0yueHust —
MpOBeIeHHE JTEKLMOHHBIX 3aHATHH C NPUMEHEHHEM KOMIBIOTEPHBIX Mpe3eHTalmnil U AeMOHCTpa-
LMOHHBIX (PHIBMOB.

6. OLIEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O KOHTPO.JIsI YCIIEBAEMO-
CTHU, MPOMEXKYTOYHOH ATTECTALMUU IO UTOI'AM OCBOEHHS JIUCHH-
[UIMHBI 1 YUEBHO-METO/JUYECKOE OBECIEYEHHE CAMOCTOSITEJIBHON
PABOTBI CTYJEHTOB

6.1. Texyuii KOHTPOJIbL YCNEBAEMOCTH
Bonpocs! Lisi IPOBEACHHsI PEHTHHI-KOHTPO.I5
Peiitunr-kontpoan Nel
Mexanuka

| Mexanuueckoe JBHKeHME Kak npocreifas Gopma JABHAKEHHA MaTCPHH. [locTynareibHoe M
BpalareibHoe JBukeHne. Chucrema oTeHeTa. Pannyc-sexTop.
7. dusnueckue Mojenu. MarepuaibHas Touka. TpaekTopHs. [TyTh W nepemeLieHue.
3. CkopocTb. PaBHOMEpHOE M HEPABHOMEPHOE [IBHIKCHHUE. Vekopenune. TaHreHunalbHOE M HOP-
Ma/IbHOE YCKOPEHHSL.
4. JlpwkeHne 1o OKpyKHOCTH. CBA3b MEHKIY JIMHEHHBIMHA M YITIOBBIMH KHHEMATHHECKHMU BEJIU-
YHUHAMM.
5. Ilepesiit 3akoH HbtOTOHA W NOHATHE MHEPLMAILHOW CHCTEMbI OTCHETA. Bropoii 3akon HetoTtona
U MOHSTHE CHITBI, MACChI U MMITY/Ibca. Y paBHEHUE ABHIKCHNA. Tpernii 3akon HetoTOHA.
6. Umitysbe Tea. 3aKOH COXPAHCHHUS UMTTYJIbCa MEXaHHYECKOH CUCTEMbI.
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7. Mexanuueckas sHeprus. Padora. Mowmnocts. KiHeTnueckas 1 noTeHHanbHas SHEPrith.

8. IMonsTHe aGCOMIOTHO TBepAOro Tea. MomeHT nhepimu Tena. Teopema LllTeiinepa.

9. MOMEHT cHiibl. MOMEHT MMITybca. Y paBHEHHE MOMEHTOB. YPAaBHCHHE BPalATEIbHOTO [1BH-
JKEHUs TBEPAOTO Tea OTHOCHTEbHO HENOABHKHOM OCH.

10. 3aKOH COXPAHEHHS MEXaHWYECKOH JHEPTHH.

1 1.lapmonmryeckne KoaedaHus U UX XapaKTepUCTHKH. JluddepeHunanbHOE ypaBHEHHE rapMOHH-
yeckux KoeOaHui U ero peteHue.

12. MexaHH4yecKHe rapMOHHYecKHue Kosiebarnus Ha NpUMEpe NpYyKHHHOTO MAATHHKA. CKopocThb ¥
YCKOPEHHE rapMOHHYECKUX KOJIeOaHui. [TonHas sHeprus KonedaHui.

13. YpaBHeHHe CBOOO/IHBIX 3aTyXaAIOLINX konebanuii u ero peuerne. KoadhuuneHnt v aeKpemMenT
3aTyXaHMs.

14. YpaBHeHHE BLIHYKIEHHBIX KONeOaHUi U €ro peticHue. AmranTya U haza npu BbIHYK/IEH-
HBIX MEXaHHUYECKHX KoaebaHusax. Mexanuyecknii pe3oHanc.

OcCHOBBI MOJIERY.ISIPHOI GH3HKH H TEPMOAHHAMHKH
| OCHOBHBIE NOJOKEHHST MONEKYJISPHO-KMHETHYECKOH TEOPHH BELLCCTBA. MUKpO- H MaKpoco-
CTOSIHHS CUCTEMBI.

2. [lousiTve waeaibHoro raza. OnbITHLIC 3aKOHBI HACAIBHOTO rasd.
3. YpaBHeHHe COCTOSIHMSA H/1eabHOTO rasa (ypaBHeHHE Knaneiipona — Menjeseesa).
4. JlaBnenue rasa ¢ TOYKH 3pEHUS MOJIEKYISPHO-KMHETHYECKO# Teopuu. OCHOBHOE ypaBHEHHC

MOJIEKYISIPHO — KHHETHYECKOH TEOPHH.

5 Yyesio crerneHeii cBoGoabl MOJIEKyIbl. BHYTpEHHss SHEPIrUs WACAIBLHOTO Tasa. 3aKOH paBHO-
pacrpe/ie/ieHus SHEPruM Mo cTeneHsM cBo0ObI.

6. OCHOBHbIE TEPMOAMHAMHYECKHE MOHATHSA: BHYTPCHHAR SHCPTHA, pabora. Tennora. ¥YpaBHeHHe
NepBOro Hauajla TepMOANHAMMKH.

7. Tena08MKOCTb. 3aBUCHMOCTb TEMNIOEMKOCTH HICAIbHOTO rasa 0T Br/a npouecca.

8. Anmabaruueckuii npouecc. Ypasrenue [lyaccona.

9. Bropoe Hauao TepMoauHamuku. OGpatnmbie 1 HeoBpaTumble rpotiecchl. Kpyropoii npotece
(1LHKT).

10. Tennossie agurarenu. KITJ1 renaoBoro ABHrate/is.

PeiiTHHT-KOHTPO.bL Ne2
JJIeKTPHYECTBO H MAarHeTH3M

1. 3akon Kynona. HanpsieHHOCTb d/EKTPOCTATHYECKOTO MO [ToHsTHE 21EKTPOCTATHUYECKOrO
nosist. [IprHUMN CyNEPro3HLMU SEKTPUHECKUX noJien.
2. Tlorok nanpspkenHoctd. Teopema ['aycea 11s 21€KTPOCTATHHECKOTO noJs B BAKyyMe.
3. [loTeHuman 31eKTpocTaTiieckoro nous. Pa3sHOCTh NOTEHLMAIOB. PaGota cua aneKTpocTaTu-
4eCKOIro nojsi.
4. LIMpKysius HANPHKEHHOCTH HICKTPOCTATHYECKOTO MO VeioBHE MOTEHUMANIBHOCTH DIICK-
tpoctaTuyeckoro noas. Cessb MEKIY NOTEHUNAIOM W HANPSKEHHOCTBIO HJIEKTPOCTATHHECKOTO
noss.
5. JaeKTpHHECKU AUTOb. JIMNONbLHbIH MOMEHT. [MToTeH WA W HAMPSAXKEHHOCTD MO UIOJIA.
6. JlnonekTpuueckas BOCIPHAMUYHBOCTE BEILCCTRA. Teopema I"aycca 115 2IEKTPUHECKOrO MOA B
JIMDJIEKTPHKE.
7. DneKTpHUecKoe CMELIeHHE (3ICKTPHUCCKAA uHAyKIMs). JludnekTpuieckas npoHHIAEMOCTh
Cpeibl.
8. DJIeKTPOEMKOCTh Ye/IMHEHHOTO NPOBOJHMKA, CHCTEMBI NPOBOJAHUKOB M KOHAEHCATOPa.
9. DIEeKTPUYECKHIT TOK U YCJIOBHSA €TI0 cyliecTBOBaHUA. PasHOCTb NOTECHLHATIOB, 2NEKTPOABHIKY-
1as cuiia, HanpsKeHue.
10. MaruuTHoe roje B Bakyyme. MarHuTHas WHIYKIHUA. [TpuHLMIT CYNEPO3UIIMH MArHUTHBIX
noneii. 3akon buo — Casapa -Jlaniaca.



1. JIBHAKEHHE 3apAKEHHbBIX YACTHLL B QNEKTPHYECKUX M MarHUTHBIX noasx. Cuna JlopeHua u cu-
na Amnepa.
[2. 3aKOH NOJAHOro TOKA A1t MArHUTHOTO noss B BewecTee. HanpsskeHHOCTL MarHuTHOTO Mosis.
MarsuuTHas NpoHULAeMoCTh cpe/ibl. MHAYKIMS MarHUTHOTO MONs B BELLECTRE.
13. Onbir @apanes. Maruurubtit norok. DJ1C unaykumun. OCHOBHONH 3aKOH 31EKTPOMArHWTHOH
unaykumnu. lNpaeuno Jlenua.
[4. CamOMHAYKUMA ¥ B3aUMOUHAYKUMS. MHAYKTUBHOCTD.
I5. DnexrpomaruurHoe none. Cucrema ypasHenuit Makcsesna.

Onruka
I. IlpojionbHble ¥ nonepevHbie BOAHLL ['apMOHHUecKre BOIHBL M UX XapakTepucTHku. BonHopoii
hponr.
2. BosiHoBOE ypaBHeHHe W ero petieHue. Pasosas CKOPOCT.
3. DeKTpOMArHuTHas Npupo/a cBeta. BoHOBbIC ypaBHEHUS /1S 5]1€KTPOMAarHUTHOTO nosis. Xa-
PAKTEPUCTHUKN CBETOBOI BOJIHBIL.
4. Tlpuuuun INolirenca. 3akoHbl OTpazKeHUst W rpeaomaeHUs. ADCOMOTHBIH U OTHOCHTENIbHBIHN
nokasaresu npeaomienus. [loanoe BHyTpeHHee oTpaxkeHue.
5. KOorepeHTHOCTh H MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. OnThueckas aauHa nyti. Onruueckas
paszHocThb xo4a. Mutepdepenums BoH.
6. Mpunuun Noirenca — ®penens. Mertoa 3on @penens. [psavmonnnentoe pacnpocrpaHeHne
ceera. Jlndpakuns Openens.
7. Judpakuus Opayrrodepa ot GeCKOHEUHO ATUHHON NPAMOI#i 1IE/IM U Ha OJHOMEPHO#H 1(paK-
LLIMOHHO# pelleTKe.

Peiiruur-konrponas Ne
OcHoBBI KBAHTOBO# H aTOMHOI Gu3nKn

|. Temnepatypa abcomorHo yeproro teaa T = 6000 K. Ecan temneparypy Tea yMEHbLIHTD B 2
pasa, 10 YHepreTHyeckas CBETHMOCTb adCOJIIOTHO YEPHOTO Tea

1) ymenbuTes B 4 pasa 3) yBenuuuTes B 2 pasa

2) yBenuuutes B 16 pas 4) ymenbiuutes B 16 pas
2. Ecau JuiMHA BOJIHBL COOTBETCTBYIOLLAS MAKCHMYMY M3/1yHEHHUsl yMeHbliMlach B 4 pasa, T0
TemrepaTtypa adco/I0THO Y€PHOTO TeNa

|) yBennuunace B 2 pasa 3) yBeauuunach B 4 pasa

2) ymeHblMaach B 4 pasa 4) ymeHblIMIach B 2 pasa.
3. Ecan 3auepHEHHYIO MIACTHHKY, HA KOTOPYIO 13/1aeT CBET, 3aMEHNTL HAa 3EPKAlbHYIO TOH XKe
MJ10111a/11, TO CBETOBOE JaBJIEHHE

|) ocTaHeTcs HEM3MEHHBIM;  2) YMEHbLIMTCs B 2 pasa: 3) yBeinuuTtes B 2 pasa.

4. DNEKTPOH B aTOME MEPEXOAUT M3 BO3OYKIEHHOIO COCTOSHMA C JHEpruei E; B OCHOBHOE
coctosinue ¢ aHeprueii £o. [pu strom ucnyckaercs Gorton. Macca HCTyLIEHHOTO (hoToHa paBHa

) E]_,E“ ) E“_,E' 3 E —E; 4 B =B 5) E #H8q

o3 g he he ¢

5. YacToTa Nafaioliero Ha GOTOMIEMEHT H3yUeHHs yMeHbLIAeTCs BABOE. BO CKOMILKO pa3 HY&HO
WAMEHUTD 3a/IePKMBAIOLIEE HATIPSKEHHUE, ecii paboTol BBIXO/1A HIEKTPOHA 13 MaTepUana doro-
JJ1eMEHTa MOKHO npeHebpeun?

1) yBenuuuTs B 2 paza:  3) yBEAUUHTD B V2 pas: S)ocTaBuTh O3 H3MEHEHHH.

2) ymeHbIIMT B 2 pasza:  4) yMEHbLIUTL B N2 pas:
6. Ilpu 3amere 0JHOIO METajjla APYTrMM JLTHHA BOJIHBL, COOTBETCTBYIOA KpacHoit rpanuue o-
rosdexra, ymenbiuaercs. Pabota BbIX0/1a /IS BTOPOro METaIIA 110 CPABHEHUIO € paboToil Bbl-
X0/1a /15 epBoro

1) yBennuunach: 2) YMEHbLIKIACh, 3) He U3MEHMITACH.
7. OnbiThl CTOJIETOBA M0 UCCIEAOBAHUIO B3AUMOICHCTBHS H3TYUCHHA C MCTAIIAMK:

9



1) NO3BOJIMIM ONPEAEINTh pa3Mepbl sjipa:

2) NOATBEPAN/IH KBAHTOBYIO MPHPOY H3/IYYEHHS!

3) NOATBEPAMIN HAIMHYHUE BOJHOBLIX CBOHCTB Y 3/IEKTPOHOB;

4) NOATBEPAMIN THIOTEZY O JANCKPETHOM CIEKTPE IHEPTHN HIEKTPOHOB B aTOMax.
8. OnbiThl @panka u ['epiia no MCCACA0BAHMIO HICKTPHUUECKOro paspsijia B napax pryTi:

1) NO3BOAUIN ONpPEaeIHTL Pa3MEPBI s/1pa:

2) NOJITBEPAHAN KBAHTOBYIO NPUPOY M3TYUEHHUA:

3) NOATBEPANIN HAIMYHUE BOITHOBbIX CBOWCTB Y HJIEKTPOHOB!

4) NoATBEPAMIIM TUIOTE3Y O AUCKPETHOM CMIEKTPE SHEPIUH FNEKTPOHOB B aTOMaX.
9. Ha pucyHke u300paxkeHbl CTallMOHapHbIe OPOMTE! aTOMa BOAOPO/AA COTIACHO MOAC/H bopa. a
TaKKe YCJIOBHO M300pakeHbl MEpPexo/ibl EKTPOHA ¢ OJHOH CTAlMOHAPHOH opOUTHI HAa JPYIyIO,
COMPOBOKAAIOIIMECS H3TyYeHHEM KBaHTa sHepruu. B ynbrpaduonerosoi obaacTH cnekTpa 9TH
nepexo/bl AaloT cepuio Jlaiimana, B BUANMOH — CepHio banbmepa. B uH(ppakpacHOH — Cepuio
[Mawena. Haubobleit yacToTe KBAHTA B BUAUMO# 00/1aCTH CMNIEKTPa COOTBETCTBYET MEPEXO]L

L]

I)yn=4—n=
n=3 —-n=2
In=5—-n=2
Hn=5—-n=1

10. B teopuu Bopa paauyc n-oil kpyroBoil opOHTBI 5EKTPOHA B aTOME BOJAOPOAA BbIPAAACTCAH

yepe3 paauyc rnepBoii  opOMTBI  opmynoH: 1, =1, .n*.  Onpeanenure, Kak W3MEHAETCA
KMHETHUECKas SHEPrus 3EKTPOHA NPH NEPEX0/Ie C TpeTheit OPOHTDLI Ha MepBYIO.

1) yBeauuusaetea B 9 pas 3) yseauuuBaercs B 3 pasa 5) He MeHsAeTCs

2) ymensbluaercs B 9 pas 4) ymenbluaercs B 3 pasa

I'1. Onpitel JleBuccona v JbkepMepa no Andpakimu Ha KpucTaiax:
1) NO3BOJIMAN ONPEAETHTE pasmMephbl 41pa;
2) NOATBEPAHIN KBAHTOBYIO MPUPOLY H3/TyHEHHS:
3) NOATBEPAMIN HAJUHUE BOJIHOBBIX CBOHCTB Y 21EKTPOHOB!
4) NOATBEPAMIM TUIIOTE3Y O JUCKPETHOM CHEKTPE IHEPIHH DIIEKTPOHOB B aTOMAX.
12. CpaBuure AnMHY BOJIHbI A€ bpoiins 4 , J\is aprka maccoit m = 0.2 I ¥ NPOTOHA MACCOi
p
m = 1.67-1077 kr, MMEIOIIHX O/IMHAKOBBIC CKOPOCTH.
1) 6.57:107% 2) 8,35-10%7 3) 6,57-10 4) 8,35-10.
| 3. CraunonapHbim ypasHenuem Llpeaunrepa aas s1eKTpoHa B BOJIOPO,/10MO00HOM aTOME SAB/Is-
eTcs ypaBHeHHE

1) d ir/f " 2m

=

Ey=0

d x

| Tl
iﬂ[ E+4 —l—-—ZL—\I'w =0
St

2 2
L 47 ¥ J

1

22X
an i 3
3) Vi + -—;T [ jp 07 J:,rr =0

5
4) vy + '—"—{1 Ey =0
h

14. Ecnn y — QyHKUMS AMEET BUJL, YKa3aHH blii HA PHCYHKE, TO BEPOATHOCTD oOHaApYKHTh IICK-

TPOH HA y4acTKe g e = papHa

n% 2)%,_ 3)% 4)%




15. B KakoM cilyyae SHepreTH4ecKHi CneKTp S1eKTpoHa CrIOHON?

1) 51eKTPOH B MOTeHIMabHOI ame twrputoit 107w

2) 971eKTPOH B aTOMe

3) 2JI€KTPOH B MOJIEKYJIe BOAOPO/A

4) cBOOOIHBIH NEKTPOH.
16. MakcuMaibHOE 3HAYEHNE NPOEKIMM MOMEHTA HMITYJIbCA 3EKTPOHA. Haxosiuerocs B f-
COCTOSHMM, HA HANpaBIeHNe BHELIHErO MarHMTHOIO MOl PAaBHO

Dh;  2)2h; 3)3h; 4)4h.
1 7. CKONIBKO Pa3sMUHBIX COCTOSIHUI MOJKET MMETh HIEKTPOH C IIABHBIM KBAHTOBLIM YMCIOM N =
4?

1)15; 2)48; 3)32; 4)54.
18. OnpesennTh aTOM, Y KOTOPOTO B OCHOBHOM COCTOSIHHH 3al0/THEHbI K.L.M—cnonusN -
C/10€ PACION0KEHbI 7 SIEKTPOHOB.

HCl; 2)Ge; 3)Br; 4)Ti
19. Yem MeHbLIE SHEPrUsa CBA3M A/pa, TeM

|) Gonblue y Hero aedexT macc:

2) MeHbLyo paboTy HYKHO COBEPIIMTH, YTOOBI Pasfe/nTh STO AP0 HA OTACHbHBIC
HYKJIOHbI:

3) GObLIE FHEPTHH BbLIGAUTCS NMPH Pacnajie 3TOro s/pa Ha OTAE/IbHBIE HYKJIOHbI

4) MeHbLLE ero JHEPrusa MoKos;

5) MEHbBLIE FHEPTHHM BBIACIUTCS B PEAKIIMK TEPMOSICPHOIO CHHTE3A HTOTO S/1pa € APYTrHMH

SIAPAMHK.

20. Ipu a-pacnage

1) 3apsia f71pa He M3MEHUTCS, Maccea Apa YMEHBLIACTCH Ha 4aem.:

2) 3apsijl sipa yMeHbllaeTcs Ha 2e, Macea s/1pa yMeHbluaeTes Ha 4 aem.:

3) 3apsa s/1pa yMeHbIIaeTes Ha 2e, Macca s/1pa He MEHSCTCS:

4) 3apsaa sapa yMeHblIaeTcs Ha e, Macca s/1pa yMCHbLIAeTCs Ha 2 a.eM.
21. CKOJIBKO @~ U P- pacrajioB A0MKHO MPOM30HTH, 4TOObI HecTabMIIbHBIH  M30TON amMepuiLus
el 3|

05

Am npesparuics e cTabUABLHBIA H30TON BUCMYTA B2
1)8aun4p 3) 6aundp
2)9au3p 4HT7aun3p
22. Slapo azora SN 3aXBaTMIO & -4aCTHILY (; He) M WUCIYCTHIIO NMPOTOH. SlIpO KAKOro S1eMeHTa
obpasoBanock?
HWFE 2% 3)BF 40 SN
23. SHppo Oepuiius ! Be. nornotue AeHTpOH H . npespauaetcs B aapo Oopa ''B . Kakas
yacTHLA Npy ITOM BhiOpacsiBaeTcs?
Dp 2)n J) a 4) e 5) ucrnyckaercs y -KBaHT
24. B nopsiake BO3pacTaHWs  MHTEHCHBHOCTH (yHaaMeHTalbHbIE  B3aUMOACHCTBHS

pacroaraloTest CiieyIoLIM 00pasom
|) aeKTpOMarHUTHOE, ciaboe, rpaBUTallMOHHOE, CHIILHOC,
2) ciaboe, CUIBLHOE, IPABUTALIHOHHOE, HICKTPOMArHUTHOE,
3) 2MeKTPOMATHHTHOE, MPAaBUTALMOHHOE, c1a00e, CHIBHOE:
4) rpaBUTaUMOHHOE, c1ab0e, HNEKTPOMArHHTHOE, CHIILHOE.



6.2. llpomeskyTouHAas ATTECTAIMS MO HTOTAM OCBOCHHS IHCHHILIMHBI (DK3aMen)
Bonpocel k dx3ameny
Mexanuka
I. Mexannueckoe apuxkenre. Marepuanbhas Touka. TlocTynarenbHoe M BpallaTe/ILioe JABHKE-
nue. Cucrema otcuera. Panuyc-sekrop.
2. Tpaexropus. [Tyt u nepemetietne. Ckopoctb. PaBHOMEPHOE W HEPABHOMEPHOE JIBHIKEHHE.
3. TanrenumansHoe u HOpMasibHOE yckopenusi. Bpawarenbroe asuwkenne. Kunemarnka spatia-
TEJABLHOIO JIBUKEHMS.
4. 3akonsl Hetotona. MHepumanbHbie cucTeMbl OTcyeTa.
5. Umnysnibe. 3aKOH COXpaHEHUS UMITYJIBCA MEXAHHYECKOH CUCTEMBbI.
6. Mexanuueckas sHeprus. Pabora. MouHocTs.
7. Kunernyeckas M noTeHUHalbHAs SIHEPIUK. 3aKOH COXPAHEHHs YHEPIHM
8. AGcostoTHO TBepaoe Teno. MomeHT uHepuuu Tena. Teopema lllteiinepa.
9. MomeHT cuibl. MoMeHT umnyasea. Y paBHeHHe MOMEHTOB. YpaBHEHUE MHAMUKK BpalllaTe/lb-
HOTO JIBUKEHUS TBEPAOro Tena OTHOCHTEIbHO HEMOABUKHONW OCH.
Mexannueckue Ko 1e0aHHA U BOJIHBI
10. M'apmoHuueckue koaebaHMs U UX XapaKTEPUCTHKH.
[ 1. Mexanuueckue rapMoHUUecKHe KonedaHus: NpyKUHHBIA U MAaTeMaTHYECKUH MasTHUKK.
[2. Baryxaioume konebanus. JlekpeMeHT 3aTyxXaHus.
|3. BeiHy#nenHsie konebanus. PezonaHc.
4. IlpojtonibHble KU NONepeyHble BOJIHbL. ["TapMOHMYECKHE BOIHBI H MX XapaKTepHcTHKH. BoaHo-
BOI (ppOHT.
15. Boarosoe ypapHenue. PazoBas CKOPOCTh.
OcHOBBI MOJIERY.ISIPHOI (PH3HKH H TEPMOIHHAMHKH
16. MonekyaspHO-KHHETHYECKAs TeOpust naeanbHoro rasa. CTaTHCTHYECKHMI W TEPMOJMHAMHYE-
CKMH METO/Ibl.
17. OnbiTHBIC 3aKOHBI WACANBLHOTO ra3a. Y paBHEHUE COCTOSHUA M/1€aIbHOTO rasa.
18. OcHoBHOE ypaBHEHHE MOIEKYISAPHO-KHHETUHECKOH TEOPUH HICa/IbHOTO rasa.
19. Yncno crenexeit ¢cBobobl. 3aKOH paBHOpacnpeaeieHns SHeprun. BHyTpeHHas sHeprus uie-
aJbHOTO rasa.
20. Pacnipesenenne Makcsenia. CpeiHUE CKOPOCTH MOJIEKY L.
21. bapomerpuueckas gopmyna. Pacnpeienenue bonabumana.
22. OcHOBHbIE TEPMOAMHAMHYECKUE MOHSTHS: BHYTPEHHSS 3HEPrus., padoTa, Ternjora, Ternjioem-
KOCTb.
23. [lepeoe Hauano tepmoanHamMuku. [Ipumenenre nepBoro Havana TepMOAHHAMHMKH K M3011PO-
Leccam.
24. Aanabatuueckuii npouecc. Ypasuenue Ilyaccona.
25. OGpaThmble W HeoOpaTHMble rpoliecchl. Kpyrosoii mpouece. Bropoe Havano tepMoanHamu-
KH.
26. Tennosble apurareiv. KoaguumeHT none3Horo AeMCTBHs TENJI0BOIO ABUraTelis.
FJIEKTPHYECTBO H MAarHeTH3M
27. Daekrpuueckoe nose. 3akod Kynona. HanpsakeHHOCTB 10,
28. [10TOK BEKTOPa HANPsKEHHOCTH AIeKTpocTaTHueckoro nos. Teopema l"aycca.
29. [Norenunan. Paznocts noteHumaios. CeA3b MEKIY MOTEHUHAIOM H HATPSIKEHHOCTHIO JICK-
TPOCTATHHECKOTO MOJIA.
30. DaexTpuyeckuil aunob. JJunonbHeli MomenT. [loTeHupnan aunons.
31. Tunst auonexTpukoB. MoHHAd, 2IeKTPOHHAs W OPUEHTALIMOHHAS T0JIPH3ALIUH. [Tonsipuso-
BAHHOCTb.
32. Teopema [Maycca 118 SAEKTPHHECKOTO 110151 B IMJIEKTPHKE. JIEKTpHUUECKOE CMELLICHHE,
33. DeKTPOEMKOCTD YeAMHEHHOTO rpoBoankka. Konaencatopbl. EMKOCTH 11:10¢KOT0
KOHjecaropa.
34, Dnexrpuueckuii Tok. DIEKTPOABIIKYLLas cuia. Hanpsxenue.
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35. 3akon Oma. PaGota u mMoutHocTh ToKa. 3akon [Lkoyas-Jlenua.
36. Maruuthoe none. Cuna Amnepa u cuna Jlopenua.
37. 3akon buo-Capapa-Jlannaca. [lpuHuMn cyneprno3sniMn MarHUTHBIX MOJIEH.
38. Llupky/suns BeKTopa MarHMTHON MHAYKUMK. [ToTOK BekTOpa MarHuTHON HHAYKUMK. Teopema
["aycca ans MarHWTHOTO MOJIA.
39. DnektpoMaruuTHas WHAYKUMA. CamonHayKumus. OCHOBHON 3aKOH 571€KTPOMArHUTHOH MHIYK-
umu. [Mpaeuno Jlenua.
40. Cucrema ypasHeHuii Makcsenna. DieKTpoMarHuTHOE ToJie.
Onruka

41. 3aKOHBI OTPAKEHHUSA U NPEIOMIEHUS WICKTPOMArHUTHBLIX BOJIH. AOCOMOTHBIN H OTHOCHTE/Ib-
HBIN TIOKazaTeau npeaomieHus. [loaHoe BHyTpeHHEe OTpaKeHKe.
42. KorepeHTHOCTb H MOHOXPOMAaTHYHOCTb CBETOBBIX BOMIH. Ontuueckas annna nyti. Murepde-
peHLns cBeTa.
43. Npunuun Noiirenca- @penens. Meroj 304 Openens.
44. Jingpakuus @payurodepa. JludpaxiumonHas peuierka.

OCHOBBI KBAHTOBOI H ATOMHO#H pu3nKH
45. Tennosoe nznydeHue. XapakTepUCTHKM TEMIOBOIO  M3aydeHust. AOCOMOTHO HEPHOE TENO.
3akon Kupxroda.
46. 3akon Credana-boaplimana u 3akon Buma. Pacnpenenerive sHeprun B ciekTpe abCooTHO
yeproro Tesna. @opmyna  Pones-Jlxunca. Yabtpaduonerosas karactpoda.
47. Keantosas runotesa u popmyna [1nanka
48, Buewnuii gporoasekrpudeckiii apdext u ero sakonnl. PoToOHbI.
49. Moaens atoma Pesepdopaia. [Noctynatel bopa. Atom Bojopoa.
50. I'munoTesa e bpoitns. DKcrnepuMeHTalbHOE NOATBEPAKICHHE BOJIHOBBIX CBOHCTB  MHKpOUa-
CTHLL
51. CoOTHOLLIEHHE HEONPEAEIEHHOCTEN.
52. Boanosas (yHKLMs, €€ CBOICTBA M CTATHCTHYECKMi cmbici. HecTaunonapHoe ypasHeHWe
LLIpeannrepa.
53. Craunonaproe ypastenue llpeaunrepa. YacTuua B noTeHLUHANLHOMN sME. KBaHTOBBIH rapmo-
HUYECKH I OCLIMILIATOP.
54. Vpasuenue lllpenunrepa s 51eKTpOHA B aTOME BOAOPOAA. ["naBHoe, opOUTanbHOE W mar-
HUTHOE KBAHTOBBIE YHCIIA.
55. KBaHTOBaHHe IHEPriM 21eKTpOHA B aTome Bojopoaa. CriekTp atoma BoA0po/a.
56. OpOuTabHBIA MEXAHUYECKHH U MArHUTHBIH MOMEHT JIEKTPOHA.
57. CoBGCTBEHHBIH MEXaHHUECKHHT MOMEHT UMIYJIbca 31eKTpona (crnuH). CriMHOBbI MAarHUTHbIH
MOMEHT 2eKTpoHa. CTIHHOBOE W MarHMTHOE CITMHOBOC KBAHTOBLIC YMC/IA. Onwit repna u 'ep-
jaxa.
58. Ipunuun 3anpera [Nayau. [leppoamnueckas cHCTEMA SIEMEHTOB Meneneesa.
59. XapakTepucTHKN aTOMHOIO sipa. Moein aToMHOro spa. Macca 1 aHeprust CBsA3H spd.
60. 3aKOHbI PaJIMOAKTUBHOTO pacnaja. Ajb(a-, 6eTa- U raMma-u3nyyeHue.

6.3. CamocrositelibHas padoTa CTY1eHTOB
- paboTa ¢ NEKUMOHHBIM MATEPHAIOM KaK M0 KOHCMEKTaM. JIUTEpaType. TaK u SEKTPOHHBIM
MCTOYHMKAM HHpOpMALMH
- BBIMOIHEHHUE JOMAIIHEr0 3a/1aHH1s 1 MOArOTOBKA K PEHTHHI-KOHTPOIIAM
- BBINOIHEHHE pacueTHO-rpaduUeckux padoT:
- PI'P Ne | Mexanuka. MonekyasipHas usnka n repmo/innamuka. Kojedanus n BOJHBI.
- PI'P Ne 2 Daexrtpomarternsm. Onruka
- PI'P No 3 OcHOBbI KBAHTOBOM M aTOMHOH (hH3NKH
- uanucanue pedepara



- U1 KOHTPOJIs paboThl CTY/EHTOB, a TAKKe JUISl CTUMY.JIMPOBAHUS CHCTEMATHYECKONO H3y4eHHs
Kypca (M3MKH B TEYEHME CEMECTPA MPEAYCMOTPEHbI PEHTUHI-KOHTPOIN. OHKM MPOBOASTCS B MHCH-
MEeHHO#H (opme

= JUIsl KOHTPOJIS 3HAHKH CTYIEHTOB NPOBOANTCS HTOrOBbIH 3K3amMeH (2 cemectp)
Mpumepnbie 3a1aHns 118 pacyeTHo-rpaduuecknx pador

PI'P Nel. Mexannka. MoJieky/isipaasi QH3HKA H TePMOJIHHAMHKA
JlBe marepuaibHble TOUKH JBH/KYTCS 0 OKPY/KHOCTH pajuycom 1.2 M corjacHo ypasHe-
HusiM: &1=A 1 +B1t+C 18 1 E2=Ax+Bat+Cat?, rae: &1 1 & — KpUBOJMHEHHbIE KOOpAMHATBL A1=8M,
Bi=1.8m/c, Ci=-0.5m+c™, Ax=-1m, Ba=Im/c, C2=12m+c™. OnpeaenuTh TMHEHHYIO W YITIOBYIO CKO-
POCTH, TAHTE€HUMAIbHbIE, HOPMAJILHbIE, TOJHBLIE M YTJIOBbIE YCKOPEHUS B MOMEHT COBMELIEHHE
TOYeK.

Touka ABHAKETCS MO  OKPYKHOCTH paaunycom R=4 m. 3aKkoH ee ABWKEHHSA BbIpaKaercs
ypaBHenneM S=A+Br. rie A=8 M, B=-2 m/c* OnpeneauTh MOMEHT BPEMEHH [, KOT/Id HOPMAJIbHOE
yckopenme Wn touku pasHo 9 m/c. Haiitn Moyam ckopocTd V. TaHreHuManbHoro W'z n noaHoro
W ycKopeHHUI TOYKH B TOT K€ MOMEHT BPEMEHH /.

Touka ABWKETCA 10 KPHBOJIHHEHHONH TPAEKTOPHUHU € MOCTOAHHBIM TAHI€HIIMAIbHBIM YCKO-
penurem 0.5 m/c2. OnpeaenuTb NOTHOE YCKOPEHHE TOYKM B MOMEHT BPEMEHH 5 € OT Havasa J1BH-
JKEHMS, €ClTN PAANYC KPHBU3HBI TPAEKTOPHUH B ATOT MOMEHT BpeMeHH 2 M.

LlnanHap, pacnosioKeHHblii rOPU3OHTANIBHO, MOKET BpAlLaThCs BOKPYT OCH, COBMAJIAO-
uieil ¢ ocbio lMiaMHApa. Macca unaunapa mi=12 kr. Ha unanHap HamoTaH WHYp, K KOTOPOMY
npueszaam rupto maccoit my=1 kr. C kakum yckopenuem Oyaer onyckarbes rups? Kakosa cuia
HATSKEHMA LTHYPaA BO BpeMst ABHKEHUs rHpH?

B ¢niomHoM 0QHOPOIHOM JAHCKE PaAHyCOM R MpocBepIuiu CKBO3HOE OTBEPCTHE paany-
coM R/2 oT ocu CHMMETPHH. Bo ckojibko pa3 U3MEHWUTCHA MOMEHT WHCPLIMH Tena OTHOCHTEILHO
yKa3aHHO#H ocu?

[llap ckaTbiBaeTcst ¢ HAKJIOHHOM rniockocTH BhicoTol A=90 cm. Kakyio JnHeiinylo cKo-

pocTh GyJeT UMETh Wap B TOT MOMEHT, KOIJ|a OH CKaTHTCsS ¢ HaKIOHHOH niockoctn? Moment
3
uHepunn wapa J=0,4 m-R°.

[Tnardopma B BHAE AMCKA BPAIIACTCS MO HHEPLUMH OKOJIO BEPTHKAILHON OCH € HAacTOTOH
nm=14 mun’'. Ha kpato nnaropmel cTout yenosek. Korja 4enoBek nepeiues B LUEHTP m1athop-
Mbl, HacTOTa BO3pocia 10  m=23 mun'. Macca uenoseka m=70 kr. Onpeennts macey niargop-
Mbl. MOMEHT MHEPLIMHM YeJIOBEKA PACCUUTHIBATDL KAK [/l MATEPUAIIbHOH TOUKH,

Onpee/iuTh KUHETHYECKYIO 3Hepriio Wkp nocTynaTeibHOro JIBH/KEHUA BCEX MOICKYJI I'a-
3a. Haxoadulerocs B cocysie oobémom V=5 1 noa aasnenuem p=500 klla. Onpeneauth MONSpHbIE
rennoémkoctd C, u C). 9TOro rasa, ecjii CUMTaTh, YTO MOJTHAS KUHETHHECKAs SHEPTH MOJICKY

yroro rasa B 1,666 pas npesbitaer Wkp.
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KakoBO naBlieHHE CMECcH ra3oB B Kosibe 00beMom 2.5 JIl. €C/IM B HEl HAXOAHTCH 10" mone-
Ky kucnoposa, 4-10'5 monekys azora u 3.3-107 r aprona? Temneparypa cmect =150 °C. Haiitu
MOJISIPHYIO MAcCy CMECH rasa.



HeKkoTopbIi ra3 npu HOPMAJBbHBIX YCIOBUAX MMeeT nioTHoeTs  p=0.089 kr/m’, Onpene-
JIUTH €ro Y/ebHbIE TEMI0EMKOCTH ¢, W ¢,-. OnpesenuTs H3MEHEHNE BHYTPEHHEH SHEPriK AU
3TOrO raza [pu M300apUUecKoM YBEIHUYEHHH €ro MII0THOCTH B 1Ba pasa.

[1bUTHHKH, B3BEILIEHHbIE B BO3/YXE, UMEIOT Maccy m= | 0* r. Bo CKO/ILKO pa3 yMEHbIIMUTCS
HX KOHLIEHTPALMS 77 IPU yBendeHuM BbIcoTh Ha Ah=10 m? Temnepatypa Bosayxa 7=300 K.

Ha kakoil BbICOTE AaBicHMe BO3ayxa cocrtapiser 60 % o1 gaBjeHHs Ha yposHe MOps?
TemmnepaTypy BO3yXa CuMTaTh MOCTOSIHHOM 1 paoii 0 ° C.

MonekyaspHblii Kucaopoa maccoii m=250 1, WMEBIIHA TeMIepaTypy 7'=200 K. Obin
anuabatHo cikat. [Tpu aTom Gbina cosepiiena padora  A=-25 kL. OnpenennTh KOHEUHYIO TeM-
nepatypy 7> rasa.

_ 3 r G oo

A30T MI0THOCTBIO P1=1.4 Kr/M’ 3aHumaeT 00bem V=5 11 npu Temneparype H=27 °C. l'as
annabaTHuecKn MepeBeieH B COCTOSIHHE ¢ MIOTHOCTBIO P=3.5 Kr/m’. OnpeaeanTs TemMneparypy
raza 7> B KOHLE MIEPeX0/1a H H3MEHEHHE €T0 BHYTPEHHEH IHEPruu.

PI'P Ne2 Jaexrpomarnerusm. Koaebanus u Bonbi. Onruka
[llap paauycom R sapsikeH OAHOPONHO ¢ OOBEMHOH TIOTHOCTHIO P. Haiitu HanpsokeH-
HOCTb NOJs E Ui TOYEK BHYTPU M BHE 11apa.

[0cKHi BO3AYLIHBIA KOHACHCATOP NOAKMOUMIN K GaTapee, a 3aTeM OTKIKUMIM OT HeC.
[Moc/e TOro CABMHYIM NJACTHHBI KOHICHCATOPA YMEHBLIMB PACCTOAHNE MEXKY NIacTHHAMK B 2
paza. Kak usmeHures:

a) FHEPrusl, 3aMaceHHas KOHJAEHCATOPOM:

G) 3apsi/1 Ha 0OKIAIKAX KOH/EHCATOPA:

B) MOTHOCTb SHEPrHK HIEKTPUUECKOTO NOAs KOHAEHEaTopa?

3a30p MeKAY OOK/IAAKAMH MIOCKOT0 KOHAEHCATOPA 3aM0/HEH BELIECTBOM € NPOHULIAEMO-~
CThio £=7 U YIeTbHBIM conportuieHnem p=100 FOm-m. Emkocts komjencaropa (=3000 nd.
HaiiTi cimy TOKa yTEUKH Yepes KOHAEHCATOp NpH MOAA4e HA HEro HANPSIKCHIA U=2000B.

Cuna Toka & npooanmke conporupienuem 20 Om HapacTaeT B TEHCHHWE BPEMEHH Ar=2 ¢
no nuneitnomy 3akony ot Iy=0 10 Imax=6 A. OnpeaennTh KOTUYECTBO TEMI0THI 0. BbleIMBLICE-
sl B 9TOM MPOBOJIHUKE 3a NEPBYIO CEKYHILY.

[o BuTky paauycom R=10 cm Teuer TOK =50 A. BUTOK nOMELIEH B OIHOPOHOE MAarHuT-
noe nose B=0.2 Tn. Onpeaeantb MOMEHT cuitbl M. JeiCTBYIOLIE HAa BHTOK, €CIIM MJIOCKOCT
BUTKa coctapasier yros ¢=60° ¢ TMHUAMH MHAYKLHA.

B 0HO# MI0CKOCTH ¢ GECKOHEUHO JUTMHHBIM MPAMBIM MPOBOOM. MO KOTOPOMY TeyeT TOK
=50 A, pacnonoKeHa npamMoyroJibHas pamMKka Tak, 4To ABe GosbLIKME CTOPOHBI €€ JTMHOM /=65 cM
napajijieibHbl POBOJLY, @ PACCTOAHME OT NPOBOAA A0 Gamkaiiiueit U3 HTUX CTOPOH PaBHO €€ UIn-
putie. Kakop MarHUTHbIH NOTOK @, [POHM3BIBAKOLILME paMKy?

[Toa KAKHM YIJIOM K TOPH3OHTY JIOKHO HAXOAUThLCA COJTHUEC, YyToOHl €ro Ty4Hd, OTpamCH-
Hble OT MMOBEPXHOCTH 03CPd, cranu 661 Hanbosiee MoJIHO MoJsAprH30BaHbl. CClIA CKOpOCThL CBETa B

gone 2.26-10% m/c?



Ha andpakumonnyio pewetky HopMaibHO nanaer nyyqok ceeta. Kpachas munus (A=630
Hwm) BuaHa B cnektpe 3-ro nopsiaka noa yriaom ¢g=60°. Onpenenuts: a) Kakas CreKTpaibHas JIu-
HUS BUJIHA MO/ OTHM KE YIJIOM B criekTpe 4-ro nopsjka: 6) Kakoe YMCJI0 WTPUXOB Ha | MM -
Hbl UMEET AM(paKLUOHHAS pelleTKa.

Ha mbLibHYIO naeHky ¢ nokasatenem npenomaenus #=1.33 najgaer 1o Hopmanu MOHOXpO-
MaTHUECKHii CBET ¢ AMMHOH BOHbI A=0.6 MkM. OTpaskeHHbIl CBET B pesybrare untephepeHiimm
nmeet HauboIbLYIO APKOCTb. KakoBa HAMMEHbIIas BOIMOIKHAS TOMILUMHA TIEHKH dinin?

PI'P Ne3 OcuoBbI KBAaHTOBOI 1 aTOMHON PH3HKH
[ToTok sxeprun @, usnyyaembii U3 CMOTPOBOIO OKOLIKA MABUILHON reun, paseH 34 Br. Onpe-
JIelIMTh TeMIEpaTypy Nedu, eciu MIoLaab oTBepeTHs S =6 em?,

Temneparypa abconioTHo yepHoro tena usmensiercs or 727°C o 1727°C. Bo ckonbko pa3s
H3MEHHUTCS [PH ITOM MOJHOE KOJIMYECTBO H3/1YHAEMOH TEI10M YHEPruun?

Ha kakyto JuHY BOIHBI Amax MPUXOAMTCS MAKCHMYM CHIEKTPATBLHON TIOTHOCTH IHEPreTHYe-
CKOIi CBETMMOCTH YepHOro Tena rpu remneparype = 0°C?

Onpeaeants Temneparypy 7 4epHOro Tena, npu KOTOpoi MakKCMMYM CMEKTpaibHOM naoT-
HOCTH PHEPreTHYECKON CBETUMOCTH MPUXOAUTCA HA KPACHYIO IPAHULLY BHAMMOrO CriekTpa Ay =
750 num: Ha guoneroByio 22 = 380 Hwm.

Bo ckonbko pas axeprust portona (A = 550 Hm) Goablie cpelHeil KHHETHYECKON dYHEPIruM
NOCTYNATEILHOIO JABMKEHHUS MOJIEKYbl KMCI0poda npu Temneparype 17°C?

byner nn umers mecto (hoToaPEKT Y TUTHS, €C/TM OH OCBELIACTCH MOHOXPOMATHUYECKUM CBETOM
¢ IMHOM BOIHBE A= 589 um? Padora Beixojaa 11s autus A =2.32B.
BribuBaembie cBeToM (POTOINEKTPOHBI MPU 00JIYHEHHUHM KATO/A BUIAMMBIM CBETOM C [UIH-

HO#t BoaHbl A = 400 HM NOJAHOCTBIO 3aaepKuBatoOTes 00paTHbIM Hanpsxennem U = 1.2 B. Onpe-
A@NUTE KpacHyto rpatuily gorosddexra.

OnpeaeanTs JIMHY BOJHBL A, COOTBETCTBYIOLLYIO TPEThEH CNEKTPaIbHOH JIMHUM B CepuU
basbmepa.  HaiiTi HAMMEHBIIYIO Amin M HANOOMBILYIO Amax ATMHBI BOJIH CHEKTPAILHBIX JTHHHHI
BOJIOPO/1a B BUIMMOI 001aCTH CreKTpa.

@otoH ¢ sHeprueil € = 16.5 9B BbIOHI 21€KTPOH U3 HEBO30Y/KAEHHOIO aTtoMa BOAOPOJA.
Kakyio ckopocTs By1eT HMeTh J1eKTPOH BAJIH OT A1pa atoma?

OnpeennTs JIHHY BOAHBI A€ Bpoiins A XapakTepusyioulyto BOIHOBbIE CBOWCTBA J1€K-
TpoHa. eciin ero ckopoceth v = | Mwm/c. [lpoussecTu Takoi e NoJACHeT JUIs POTOHA.

Kakyio YCKOPSIOLLYIO Pa3HOCTh NOTeHUManoB U J0J5KeH NPOHTH 5J1EKTPOH, YTOOBI JIMHA
BoHbl ¢ bpoiisis A Gbina pagna 0,1 Hm?

[pu ABMKEHMH BJOIL OCH X CKOPOCTh OKA3bIBAETCSH ONPEAENEHHON ¢ TOYHOCTBIO Ay =
0.01 m/c. OLEHUTH HEOMNpPeIeIeHHOCTh KOOPAUHATBI Ax: a) A/1s aneKTpoHa, 6) ais GPOyHOBCKOH
) - = 4
yacTuLbl Macebl m ~ 107'° kr, B) ast apoGunku macesl m ~ 107 kr.

INCKTPOH HAXOAMTCA B BECKOHEUHO r1yGOKO#H MPAMOYIONBLHONR OJHOMEPHOH MOTEHIH-
anbHOM siMe WwMpHHoii /. Hanucatb ypashenue [lpeantrepa n ero petueHue (B TpHroHOMETpHHUC-
ckoit popme) st obnactn 0 <x < /.
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DNEKTPOHY B NOTEHUHAIBLHON AME ILMPUHON [ OTBEuaeT BOMHOBOE uucao k = wn/l (n =

1.2.3....). Mcnonwb3ys cBs3b sHeprum E 21eKTPOHA ¢ BOJHOBBIM YHCIOM K, NOJIYYWTH BhipakeHHe
11151 COOCTBEHHBIX 3HAYCHUI SHEPIUK £,

YacTuua HaxoAMTCs B MOTEHUMAILHO# sime. HallTh oTHOLIEHHE pa3sHOCTH COCEIHUX IHEp-
reruyeckux yposHei AE = Eyij— E, k 3Hepruu £, yactuisl B Tpex cayvasx: 1) n=3:2) n=10; 3)
n — 0. T10ACHUTL NOMyUYEHHbIE PE3YILTAThI.

Onpenenure AnMHY BOAHBI (OTOHA. MCIYCKAEMOTO TMPH MEPEXO/E MEKTPOHA B MOTEHLH-
albHOM sime WUpUHON [ = 0.2 HM M3 COCTOAHUS ¢ 1 = 2 B COCTOSIHME C HAUMEHbILEH FHEprueit.

YacTuua B MOTEHUMAILHOM SiME HAXOAMTCS B OCHOBHOM cocTosiHUK. KakoBa BepoATHOCTL
W HaxosKaeHus HacTHLbl: 1) B cpejtHel TpeTH simbl: 2) B KpaliHel TpeTH ambl?

Yacruua B NnoTeHUMaNbLHOR aMe LHHpHHOﬁ [ HAXOJAHTCHA HH3LLIEM BO36)"?KJC[|HOM COCTOA-

Huu. OnpegennTs BEPOSTHOCTL W HAXOK/IEHUA YacTHLbl B MHTEpBasie //4, paBHOY/IA]CHHOM OT
CTEHOK SIMBI.

[Tpumephbie Tembl pedepaTuBHbIX pador
I. DneMeHTHl MEXaHMKH KUAKOCTeH U rasor. OOuine cBoicTBa KHUAKOCTEH W ra3oB. YpaBHeHue
asukenus B popme Ditnepa. [lone ckopocTteil, IMHHK ¥ TPYOKH TOKA.
2. VpaBHeHue Hepa3pbiBHOCTH. YpaBHeHue bepuyaau. Cucrema ypaBHEHHMIH ra30/1MHAMHUKH.
3. Baskocte. Teuenue saskoi xmuakoctn. Popmyna [lyazeiina.
4. JlamunapHblii 1 TYpOYJIEHTHBIA peskumbl TeueHus. Llnpkynauus ckopocru. IloTeHunaisHoe 1
BHXPEBOE JIBUIKCHHUA.
5. JlBuakenue Ten B KMAKOCTSX U rasax. Teopema JKykoBsekoro.
6. PeasibHble razbl. CHIbI MEKMOJEKYISAPHOIO B3aUMOAEHCTBUS B rasax. YpasHenue Ban-aep-
Baanbca. M30tepmbl peaibHoro raza. MetacrabuiabHeie coctosHms. KpHTHUECKOE COCTOAHME.
7. Buyrpennss sxeprus peanstoro raza. Ddexr [Lroyas — Tomcona. Crkimkenne rasos u noyue-
HMUE HU3KMX TeMIeparyp.
8. CBoiicTBa KMAKOCTEl. XapaKTepUCTHKA KHAKOro cocTosiHns. CTpoeHne KuakocTel. binikHui
nopsaok. [lopepxHoctroe Hatskerne. CUibl, BO3HUKAIOUME HA KPUBOI MOBEPXHOCTH KUAKOCTH.
9. CoiicTBa TBEpAbIX Tel. AMOpdHbIE M KpucTaliuueckue Tena. Kpucramindeckas peiuerka.
JlanbHuil NopsioK.
10.Ynpyras u nuacrudeckas aeopmaunu. 3akos ['yka.
I'1. ledexrni B kpucTaniax. Kuakue Kpuctabl.
12. ®azosble papHoBecHs 1 (hazoBbie nepexo/ibl. Pasbl BELIECTBA. VCA0BUS PABHOBECHS ¢a3z. HUc-
napenue W kouaeHcauus. [lianenne u kpuctanausaums. ¥Ypasrenne Knaneipona — Knay3uyca.
dasosas Anarpamma (auarpamma coctoshus). TpoiiHas Touka.
13. Daementsl gusnueckoil kunetuku. Ssnenus nepenoca. Judpysna. Koodduument anddy-
sun. TennonposoaHocts. Koddduument tenionpopoaHoctH. Baskocets (BHyTpeHHee TpeHue).
KoadpuumneHt Bazkoctu. lnHamuueckas 1 KMHEMATHUECKas BSA3KOCTb.
14. DnekTpuueckuii Tok B rase. [Ipoiecchl HOHM3ALMM 1 PEKOMOHHALIHH. Pabora nonnzaumuu. [o-
TEHLMA] MOHU3aLMK. Y aapHas HOHU3ALIHS.
15. [Mnaszma. Tonsithe o naasme. CrnocoObl co3aanus naasmbl. KBasnHEHTPaibHOCTD M1a3MBbl.
D AEKTPONPOBOAHOCTb Miasmbl. JlebaeBckuit paanyc (neGaeBckas AnuHa) sKkpaHuposanus. [lnas-
MeHHas 4acToTa.
16. HuskoTemnepaTypHas niasma u ee npumexexune. BeicokoremneparypHas rjasma. [1poGnema
OCYULIECTBICHUS YNPABAAEMOr0 TEPMOS/IEPHOIO CUHTE3A.
17. YeKopHTEIH 3apsKeHHBIX YaCTHLL



I8. MaruutHoe nose B peuiectBe. [ToHsTHE MarHUTHOrO MoMeHTa atoma. THIBI MarHETHKOB.
Touka Kiopu. [lomensl. KpuBas Hamarnuunsanus.

19. Dddexr lonnepa a1s 3BYKOBbIX BOIH. YbTpa- U HHPPA3BYKH.

20. Unrepdepomerp Maiikenscona. Onbir Maiikesibcona.

21. l'onorpagus.

22. Ddexr Basunosa-Yepenkosa.

JlonoJinuTe/IbHbBIE

. O01as Teopusi OTHOCHTEILHOCTH M KOCMOJIOTHS.

. [onsatue o pyHAaMEHTANBHOM PABUTALIMOHHOM B3aMMOACHCTBHU. [ PaBUTALIMOHHBIE BOJIHBI,

. DKCNEPUMEHTAIKHOE I0KA3aTENLCTBO CYLIECTBOBAHUS IPABUTALIMOHHBIX BOJIH.

. benbie KapauKu, HEATPOHHBIE 3BE3/1bI U YEPHbIE AbIPbI.

. Paciumpenne BeeneHHoM 1 peiMKTOBOE 21EKTPOMArHUTHOE M3JyHEHHE.

. Konuenuus ropsuero bosasuoro Bipsisa.

. BosHukHOBeHHE ranakTrK W 3Be31. CHHTE3 XUMHYECKHUX DIIEMEHTOB B 3BE3/1aX.

. TemHas marepus ¥ TeMHas YHEPrus.

. Benukoe obbeannenne GpyHaaMeHTanbHbIX B3aHMOIEHCTBHHA.

. CynepoObenmnenue u Teopus CTPyH.

. CranpaprHas MO/Ie/b 3JIEMEHTAPHbIX YACTHLL.

. CoBpeMeHHbIE B3Ikl HA CTPOEHHE YIEMEHTAPHBIX YACTHLL

13. MeTo/1bl perucTpaluy 3J1EMEHTAPHbIX HYaCTHLL.

14. AHTUMHpP. AHTHBELIECTBO U €0 CBOMCTBA.

15. CBepxTeKy4ecTb M CBEPXITPOBOJAUMOCTS.

16. PenrreHoBckas TomMorpadus U NPUMEHEHHE MarHUTHOIO pe30HaHCa.

1 7. JlocTukeHns coBpeMeHHON OMOpUIMKH.

I8. Jlnnamuueckuii xaoc. @pakrabl.

19. ITopsaok 1 OecnopsaoK B MUpe DOJbLLIMX MOJIEKYJL.

20. KnHeTHka u TepMonHaMMKa OMOJ0rHYECKUX NPOLIECCOB.

21. DKCnepuMeHTaIbHbIE MCCIEI0BAHMS ACKTPOMATHUTHOTO M0 3eMIIH.

22. MartuTHoe noJe 3emiu.

23. DAEKTPUYECTBO B JKUBbIX OpPraHu3Max.

24, JaekrpuyectBo B atMocepe. Monnus v €€ npupoaa.

25. @u3nuecKue METO/Ibl PErUCTPALLUY 3EMIICTPACEHHA.

26. [lpumeHeHHe yabTpa3ByKa B MHTPOCKOIIHH.

27. TpuGopbl HAHOTEXHOMOTHIH: CKAHUPYIOLIHH TYHHEIbHbIH MHKPOCKOII, aTOMHO-CHIOBOH MUK~

pocKoT, OJIMKHENOMbHBIH ONTHYECKHMH MUKPOCKOT.

28. HanorexHonorus v ee npumenenue. Hanomarepuane. Hanoycrpoicrsa.
Crincok mosket ObITh paciMped. Temy pedepara CTYASHTBI COTNIACYIOT € NPENoLaBaTe/ieM.

OO0~ B W —

=

) —

DoH OLEHOYHBIX CpeJICTB 719 MPpOBC/ICHUA arrecratliyi YpoBHH C{I)OpMHpOBaHH{)CTH KOM-
NneTeHLMid 06)"-{81{1[!“4?{(15-] Mo AXUCUMITIIIHHE OCIJOPM.’IQCTCH OT/1CJIbHBIM JOKYMCHTOM.



7. VYHEBHO-METOJWYECKOE H HH®OPMAIIMOHHOE OBECITEYUEHHUE
JUCHHUIIVIMHBI ®U3HKA
7.1. KuuroobecneueHHOCTb

HaumenopaHue THTEpaTyphbl: aBTOP,
Ha3BaHHe, BU W3IaHHUA, H3ATENLCTRO

[ ["on w3nanusg

KHHUI'OOBECTIEYHEHHOCTD

Ko/uuecTBo IK3eMIIAPOR W3-
nanuil B Oudbnunoreke Bal'V s
cooreercteun ¢ GI'OC BO

Hanuumne B 31eKTpOHHOI
Gubnuotexe Bal'y

2

3

(OcHoBHas

auTeparypa

1. Ky3neuor, Apremuii Apre-
mbeBuu. Ouinka: Mexanuka, Moneky-
napHas Gu3nka. DNeKTpHYECTBO M Mar-
HETH3M. DJIeKTPOMArHUTHbIE KosleDaHns

| 1 Boakbl, OnTuka @ yuebuoe nocobue /

A. A. Ky3neuos : Bnagumupckuii rocy-
JAPCTBEHHBIT  VHUBEPCUTET  HMEHH
Anekcanapa ['puropsesuua w Huxonas
I'puropsennua Croneropeix (Bal'V) .—
WM3a. 2-e, ucnp. u gon. — Braaumup :
BraauMupekuii rocy1apcTBeHHbIA YHU-
BepcuTeT UMeHn Anexcanapa [purope-
esuua ¥ Hukonas I'puropeesuyua Crone-
tToeeix (Bal'V), 2013 .— 160 c. : un. —
MmeeTtca anexTpoHHas sepens .— buG-
nmorp.: ¢. 155-156. ISBN 978-5-9984-
0337-8.

| http://e.lib.visu.ru:80/han

dle/123456789/3211

2. Kyamu, Ajgexcanap AJiekceeBHd.
MOuznka METOAMYECKHE YKalaHWA K
TEOPEeTHYECKOMY MaTepHaly, npakTuyie-
CKMM 3aHATHAM M 3a1aHuAM, TecTam,
KOMIUIEKeyY madopatopHbix  pador ans
CTYNEHTOB  JHCTAHUMOHHOH  (QOpPMEI
obyuenus / A, A, Kynuw, J1. B. I'pyn-
ckas : BnaguMupekuii rocyaapcTBeH-
Hblil YHHBEPCHTET HMeHHM AJiexcanapa
['puropbeBuda u Hukonaa ['puropbeeu-
ya Cronerosbix (Bal'Y), Kadeapa o6-
el u npukaaaHoil GusnkK ; non pen.
A. A. Kyana .— Bnaaumup @ Baanu-
MHPCKHIT TOCY/1apCTBEHHBI YHHBEPCH-
TeT umenu Anexcanzipa I puropbesuia u
Huxonas [puropsenua  CToneToBbIX
(Bal'y). 2013 .— 214 ¢. : un., 1aba. —
MmeeTcs 3nekTponHas sepeus — bub-
auorp.: . 211-212,

2013

http://e.lib.vlsu.ru:80/han
dle/123456789/2624

3. @Mu3HKA . METOAHYECKHE YKazaHHA
18 NOATOTOBKH CTYIEHTOB K TECTHPO-
gauiio / A. ®. Fankun [n ap.] : Braan-
MHPCKHIT TOCYIaPCTBEHHBIR YHHBEPCH-
TeT UMeHnd Aslexcanapa [puropbeuya H
Hukonas [puropsesuua  CTOACTOBBIX
(BaT'Y), Kadeapa obweit n npukaaiHoi
du3nkn — Braaumup : BraaumMupekui
roCy1apCeTBEHHbIH YHUBEPCUTET HMEHH
Anexcanapa ['puropsesuua u Hukonas
I'puropbesuua  Croneroseix  (Bal'y),
2013 .— 243 c. : un. — Mmeerca 3nek-
tponHas Bepcust .— bubnmnorp.: c. 242

http://e.lib.vlsu.ru:80/han
dle/123456789/3390




4. Taakun, Apxaamii  ®egopoBuu.
Jlekumnu no ¢usuke. Kpantosas u suep-
Has pusuka / A, @, anknn, H. C. Ipo-
kKowesa @ Bnaaumupckuit  rocynap-
CTBEHHBII YHUBEPCUTET HMEHH Anek-
cannpa [puropseenua u Huxonas I'pu-
ropeeBrua Cronertoseix (Bal'V) —
Braaumup : Bnaaumupckuii rocynap-
CTBEHHbIH YHHUBEPCHTET HMEHH Anek-
canpa ['puropbeBnua u Hukonas I'pu-
ropeeeiua Croneroswix (Bnl'V), 2016
— 86 c. : un., Tabn. — KMmeercs 3nek-
TpoHHas Bepcus .— bubanorp.: c. 85.
ISBN 978-5-9984-0654-6.

2016 240

| http://e.lib.vlsu.ru:80/han
dle/123456789/4747

5. Autonosa, MLA. ®U3HMKA. Mexa-
uuka. Monexynapuas ¢uznka. Tepmo-
AMHAMUKE. DIeKTpuuecTBO. MarneTusm,
Mexanuueckne koneGaHWs M BOJHBI,
Bonnoeaa ontuka: yueGHoe nocobue/
M.A. Antonoga. HO.K. Kokypuna; Bna-
anM. roc. yH-T um. Al u H.I'. Crone-
TOBBIX. - Baaaumup: Han-go
Bal'y¥.20171SBN 978-5-9984-0776-5

2017 250

' I.__Fa.mmu, r\_;)x;niilt{_—dlennpunuq.
Jlekunn no duzuke : B 4 u. @ [vuebHoe
nocobue] / A. @. Nankun : Bragumup-
CKMIl  TOCYNapCTBEHHBIH  YHHBEPCHTET
(Bal'V) .— Bnanumup : Braaumupekuii
roCy1apeTBeHHbI YHHBEPCHTET
(Bal'V). 2004-2007.

_ HononuutensHas aurepatypa

http://e.lib.vlsu.ru:80/han
dle/123456789/469

2. Yepros A.I. 3anausuk no gusuke:
Yuebnoe nocobue mns erysos / A. T,
Yepros, A. A. BopoOres. — 8-e nan.,
nepepab. M non. — M. : ®uszmaraut,
2007. — 640 c. : un., Tabn. — ISBN 5-
94052-098-7.

3. /Imurpuera, Eaena Bajepnesna.
VuebHoe nocobue no GU3nKe : MEXaHH-
ka / E. B. JlImutpuesa, B. C. [nemnpues

BraaumMupckuil - rocyaapcTBEeHHBbIH
yHugepeutet (Bal'y) — Bnanumup
BaaauMupekuii rocy1apcTBeHHbIH YHH-
gepeutet (Bal'y), 2009 — 143 ¢. @ un.,
Tabn. — Mmeercs snekTpoHHas Bepcus
— bubnuorp.: c. 143, ISBN 978-5-
9984-0005-6.

http://e.lib.vIsu.ru:80/han
dle/123456789/1304

4. Caseases H.B. Kypc odweil puznku
: yueGHoe nocobue ans Brysos: B 3 1./
. B. Casenben. — 7-€ M3, CTEPEOTHIL.
— CI16.; Jlans, 2007 — (Jlyuwne knaccu-
yeckue  yueOnmnkm)  (Kaaccuueckas
yueGHag  nureparypa  no  QusKke)
(Yuebuuku ana Byzoe. CneunaibHas
nutepatypa). — ISBN 978-5-8114-0629-
6.

2004 - 2007
2007 2
2009
2007 20
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8. MATEPUAJIBHO-TEXHUYECKOE OBECINEYHEHHUE JIUCLHHAIIJINHBI

Jlns peannzaumu AMCUMNIKHHBL (U3MKA UMEIOTCS CTelHanbHbBIe NMOMELIeHHUs /18 MpoBeie-
HUSA 3aHATHH JICKIIMOHHOTO THNA, 3aHATHH NPaKTHHECKOTO THNA, IPYNTIOBbLIX U WHAWBUAYAIIBHBIX
KOHCY/bTALMH, TEKYLIEro KOHTPOAs M MPOMEKYTOUHOH aTrTecTaluu, a TakikKe NOMEILeHns s
camocTosiTelIbHOH paboTel. JlaGoparophbie padoTsl NPOBOAATES B 1A00PATOPUAX MEXAHHKH W MO-
nekynsproi Gusuku( 428, 429), anexrpomarnetusma ( 425, 426), ontukn (422, 424).
[lepeuenb HCMONB3YEMOTO JIMLEH3UOHHOIO MPOrPaMMHOI0O o0ecneyeHus: naker opucHLIX npo-
rpamm Microsoft Office. Microsoft Open Licence - 61248656

21



Pabouyio riporpammy cocrapui /)
f

pouenT kageapot Oulld | H.C. Ilpokowera
;-\I
PenensenT(bl): / s W (_,/Z (b b RECAAD
&
[lporpamma pacemorpena u paodpena Ha 3ace1aHnK l\a(])t.d.pbl oQuas ¥ npuknaaxas Gusmka
[Ipotokon Ne '70 (ﬁjl,. (JS /9 rona /]
3aBeayIOLUiA Katbe;_lpou / 1 T.A: Tpudonosa

/N

PaGouas nporpamma paccMoTpeHa 1 0100peHa Ha 3acelaHun yu4£OHO-METOANYECKOH KOMUCCHH
HanpaBJICHMUS

19.03.02 [1poayKThL NUTaAHHUSA U3 PACTHTENLHOIO ChIPbs

[Iporokoa Ne % oT . roja.

[lpescenarens komuecnuu / /M d.

7 u//

21



JIMCT HEPEYTBEPK/JIEHUS
PABOYEN NPOTPAMMBI JIMCLUILIMHbI

Pabouas nporpamma onodpeHa Ha \ A& -2 yueGHEIii roj

[IpoTokon 3acenanus kadeaps No / ng{ (%)l‘ona

I

3aseayrommii kapenpoii E D/

Pabouas nporpamma ono0peHa Ha - ~ 2\ yuyeOHBIN roa

[Tporokon 3acenanus Kadeapbr Ne 22 oT o3 %’Z@a

AL
Bapejytoimii kadeapoii S/ 7("
77t

PaGouast nporpamma ojo0pena Ha 2\ - 2.2, yueOHbIii roj

[Tporokon 3acenanmns kadgeapn Ne \fg/ oT 2f %I%na
// 4
L Iy

3agenyioumii kadgeapoi

v },{/ /7

PaGouas nporpamma o100peHa Ha yueOHbli roj

[Iporokon 3acenanus kadeaps No oT roaa

3aBeaytouuii kKageapoi

PaGouas nporpamma o0100peHa Ha yueOHblit roj

[Tporokon 3acenanns Kadeapor N ot roja

3aseayrowmit kadeapoii

PaGouas nporpamma onodpeHa Ha yueOHbIH roa

[TpoTokosn 3acenanus Kapeapbl Ne oT roaa

3aBeayiounii kageapoi




