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AHHOTanus pado4yeid MporpaMMbl JUCUUIJINHBI

Juctnummaa «Paduayuonnas ¢uzuxka» BXOJIUT B 4YacTh, (POPMUpPYEMYIO

ydacTHUKaMu  oOpasoBaTenbHbIX  oTHomeHnd  OIIOIT  GakamaBpmara 1o
HaIpaBJICHUIO MOATroToBKHU/ crieruaibHocTh 03.03.02 dusuka.
JucuumuinHa — peanusyercss Ha  gusndeckoM  (dakynbpreTe  Kadeapou

bu3NYECKOI STEKTPOHUKH.

Kypc ¢usuku atomHOTO sijpa SBISETCS HA4aJloM Kypca KBaHTOBOM TEOPHUHU.
bynymmii ¢u3uk AOHKEH 3HATh MPOOJIEMHBIE BOMPOCHI CyOAaTOMHOM (U3UKH U
IPEJICTaBIATh ce0e KapTUHY MUKPOMHUPA B COBPEMEHHOM COCTOSIHHUH.

JIaHHBI KOMIUIEKC BKJIIOYAET MPOrpaMmy TMpeAMETa ¢ YKa3aHHEM
JUTEPaATyphl, TEMBI JUIsl MPAKTUYECKUX 3aHATUN C yKa3aHWEM HOMepa 3ajaad JJis
ayJUTOPHBIX U BHEAYJAUTOPHBIX 3aHATHI, CIIHCOK JIAOOPATOPHBIX pabOT, BOIPOCHI,
BBIHOCHMbBIE  HAa  KOJUIOKBUYMBI, IMpPOTpaMMy — MHHUMYM B  BHJE
IPOrPaMMHUPOBAHHOTO OITOPHOTO KOHCIIEKTA.

JucuuniauHa HauejgeHa Ha (OPMHUPOBAHUE CIEAYIOMIMX KOMIETCHINN
BBINTyCKHUKA: yHUBepcaidbHbIX — YK-1, oOmenpodeccuonanpupix — OIIK-1 u
npodeccuonanbupx — [1K-1.

[IpenogaBanue AUCUMILIMHBI MPEAYyCMaTPUBAET IPOBEIACHHUE CIIETYIOIINUX
BUJIOB YYEOHBIX 3aHATHI: JeKyuu, npakmuyeckue (CemMuHapckue) 3aHamus u
camocmosamenvHas paboma.

PabGouass mporpamma JHUCHUIUIMHBI — TPEAyCMaTpPUBAET  IMPOBEICHUE
CIIEIYIOIIMX BHJIOB KOHTPOJISI yYCHEBAEMOCTH B (DOpPME: KOHmMpoOIvbHAs paboma
(KONNOKBUYM) U NPOMEINCYMOUHBLL KOHMPOTb 8 (hopMe 3auema.

O0beM MUCHUIUTMHBI 2 3a4emubiX eOuHuy, B TOM YHCIE B aKaJeMHUECKHUX
yacax 10 BUJaM y4eOHBIX 3aHITHI:

Y4cOHBIC 3aHATHS, B TOM YHUCIIC:
dopma
MPOMEKYTOUHOU
Iy KonTaktHas pabora oOydaromuxcs ¢ p yT
3 Mperno/iaBaTesieM arrecTaniu
g . CPC, B (3auer,
8 = M3 HUX TOM nuddepeHIupos
0 o YUCIIe i
SR Jla6opar | ITpakTuy KoHevi aHHBIN 334CT,
Q IK3aMEH
@ |Jlekuum | opmbie | eckme | KCP Y SK3aMEH)
bTALUH
3aHATUSA | 3aHATHUS
5 |72 |42 28 - 14 - - 30 3a4eT




1. Ieau ocBOeHHMS TMCHHUILINHBI

enssMu ocBoeHUs AMCHUIUIMHBI «PaguanuonHas ¢u3MKa» SBISETCH,
dbopMHpoOBaHUE y CTYIEHTOB CUCTEMbI 3HAHUM MO KBAaHTOBOW Teopuu. bymymimii
(bU3HUK TOJKEH 3HATh MPOOJIEMHBIE BOITPOCH! CYOATOMHOM (DU3UKU U MPEICTABIATh
cebe KapTUHY MUKPOMHUPA B COBPEMEHHOM COCTOSIHHH.

CrTyaeHT B pe3ysIbTaTe U3y4eHUs TaHHOTO Kypca 3HAKOMHUTCS C OCHOBHBIMHU
MOJIOKEHUSIMU (PU3UKH MUKPOMHUpPA U MEXAHU3MaMU SIICPHBIX PEaKIUid, 3aKOHAMU
AJIEMEHTAPHBIX YaCcTHUI[ M MOPUPOJON KOocMHuUeckoro uinmydeHus. Kypc BBoguT
CTYJI€HTa B MHpP 3JIEMEHTAPHBIX YACTHUIL], KOTOPBHIE JOCTATOYHO CIIOKHO YCTPOEH.
Jlnst onucaHus 3JEMEHTApHBIX YaCTUL[ OKA3aJOCh HEAOCTAaTOYHO 3HAHHME TaKHX
KJIACCUYECKHUX XApaKTEPHUCTHUK KakK 3apsijl, Macca, MOMEHT KOJUYECTBA JBUKCHHUS;
MOSIBUJIMCH HOBBIE IOHSTHUSA - CTPAHHOCTb, 04apOBaHUE, U30CIHH, KBAPKHU, TPUPOJIa
KOTOPBIX JJOCTATOYHO CIIOKHA.

2.  Mecto qucnuniaunbl B cTpykrype OIIOII 6akanaBpuara

Hucrunnaa «Paguanuonnas (usuka» BXOJIUT B 4acTh, (PoOpMUpYEeMYIO
y4acTHUKaMu  oOpa3zoBaTenbHbiXx  oTHomeHudt  OIIOIl  GakanaBpmata 10
HaIpaBJICHHUIO MOATroToBKHU/crieruaibHocTh 03.03.02 dusuka.

JlaHHasi ~ OUCUMIUIMHA  MpuU3BaHa  BbBIpabOTaTh  NPOQECCHOHATBHBIC
KOMIIETEHIIUHU, CBSI3aHHBIE CO CIIOCOOHOCTHIO MCIOJIb30BaTh TEOPETHUECKHUE
3HaHMS B 00sacTH 001el (PU3UKU, TEOPETUYECKON (DU3UKH, METULUHCKOW (PU3KKH
JUIS. PELICHUs] KOHKPETHBIX MPaKTUUECKUX 3aJad CBS3aHHBIX C PaJUAMOHHBIX
METOJI0OB B MEJIUIINHE.

Jns u3ydeHuss aucuuiuiiHbl «PaguanuonHas (u3uka» CTYIEHT JOJDKEH
3HATh:

—  ®u3uKy atoMa, MEXaHUKY, JIEKTPUYECTBO, ONTHUKY;
—  OCHOBBI KBaHTOBOI MEXaHUKH,
—  OCHOBBI BBICIIEN MATEMATHKHU.

3. Komnerenuuu odyuyawiierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUSA
AUCUMILTHHBI (MepeYeHb MJIAHUPYEMBbIX Pe3yJIbTaTOB 00y4eHHs )

Koa n Koa n HanmmenoBanue
HAMMEHOBaHHe HHMKATOPA 10CTHIKEHHs! v G [ B T i IIpouenypa
KOMIIETeHIINH U3 KOMIeTeHINH (8 OCBOCHUS
onon coomsemcmeuu ¢ OIIOI
YK-1. Cnocoben VK-1.1. Ananuszupyer 3HaeT: OCHOBHBIE METO/bI VYcrHbli
OCYIIECTBIIATH 3a/1a4y, BBIIEIAS ee KPUTHYIECKOTO aHAJIN3a; METOIOJIOTHIO ompoc,
TTONCK, 0a30BbI€ COCTABIIONINE. | CHCTEMHOTO MOIX0/1a, IPUHIIUIIEI HAYYHOTO MUCHMEHHBIN
KPUTUYECKUI 10 3HaHWSL. ompoc.
aHaJIu3 U CHUHTE3 Ymeer: npou3BOAUTH aHAIU3 SIBJICHUN U
nHpOpMAaLNH, 00pabaThIBaTh MO JTy4eHHBIE PE3yIbTATHI;
MIPUMEHSTD BBISIBIIAT IPOOJIEMHBIE CUTYAIUH,
CUCTEMHBIN OAXO0] UCTIONB3YSl METOJIbl aHANIN3a, CUHTE3a U
JUIS peLIeHUs a0CTPaKTHOTO MBIIIUICHHS; HCIIOIb30BaTh
MOCTaBJICHHBIX COBpPEMEHHBIE TEOPETUUECKUE KOHIEINU U
3a1a4 00BSCHUTEIIFHBIE MOJIETIH TIPH aHAJIN3E
nHpopmanum.




VYK-1.2. Onpenenser,
UHTEPIPETHPYET U
pamxupyeT HHOPMAIHIO,
TpeOyeMyTo I pEeIICHUS
ITOCTaBJICHHOM 3aJ1auM;

VYK-1.3. OcymectBasieT
MOUCK UH(POPMALIUH IS
PpeLICHUsI TOCTABICHHON
3aJ[a4M 0 Pa3INYHBIM
THIIaM 3aIIpOCOB;

Biageer: HaBBIKAMU KPUTHYECKOTO aHAIM3a
3HaeT: cucreMy HHPOPMAIIMOHHOTO
obecrieueHnst HayKu U 00pa3oBaHus;
YMeeT: oCcyLIECTBIISATh OUCK PELICHUH
NpOOJIEMHBIX CHTYalllil Ha OCHOBE
JIEHCTBUH, SKCIIEPUMEHTA U OIIBITA,
BBLACJIATH SKCIEPUMEHTAILHEIC JaHHEIE,
JOTIOJTHAIOIIUE TEOPHIO (IPHHIUIT
JTOTIOJTHUTEITLHOCTH).

Biajeer: OCHOBHBIMH METOJIaMU,
CHOCO0aMH U CPeZCTBA MU MOJTyYEHUS,
XpaHeHHs1, epepadboTku HHPOPMALIHH,
HaBbIKaMU pabOThI C KOMITBIOTEPOM KaK
CpPEACTBOM YIpaBJICHUs HHPOPMAIHEH.
3HaeT: METO/bI NOMCKA MHOOPMALIH B CETH
WurepHet; npaBuia 6udarorpadupoBaHus
MH(POPMALMOHHBIX HCTOYHHKOB;
OubIMOMETpUYECKUE U HAYKOMETPHYECKIE
METOJbl aHAIN3a HH(POPMALMOHHBIX
MIOTOKOB;

YMeer: KPUTHYESCKH aHAITU3UPOBATH
nH(pOopMaLMOHHbIE UCTOYHHUKH, HAYYHBIE
TEKCTHI; TOJIy4aTh TPEOyeMyto
nH(opManuIo U3 Pa3IUIHBIX TUIIOB
HNCTOYHUKOB, BKJIINOYas I/IHTepHeT nu
3apyOeKHYIO JIUTEPaTypy.

Baageer: MeronaMu kinaccuduKanuu u
OLICHKU WH(OPMAIIMOHHBIX PECYPCOB




OIIK-1. Cniocoben
MIPUMEHSTH 0a30BbIE
3HaHMS B 00J1aCTH
¢usmko-
MaTeMaTHYeCKUX U
(W) ecTeCTBEHHBIX
HayK B cdepe cBoei
npodecCnOHANTBHOMI
JesATEIEHOCTH

OIIK-1.1. BeisiBnsieT u
aHATM3UPYET MPOOIIEMBI,
BO3HUKAIOIIKE B XO/IC
npo¢eCCUOHATBHOM
JIeATEIbHOCTH,
OCHOBBIBAsICh Ha
COBPEMEHHOM Hay4HOH
KapTHHE MHpPa

OIIK-1.2. Peanmu3yert u
COBEPIICHCTBYET HOBBIC
METO/IbI, UCH, OJXO Bl U
AJITOPUTMBI PCHICHUSA
TEOPETUUECKUX U
MPUKJIAJHBIX 3a/1a4 B
obyactu
npodheCCUOHATBHOM
JIeATEIbHOCTH.

OIIK-1.3. ITpoBout
Ka4yeCTBEHHBIN U
KOJINYECTBEHHBIN aHAIU3
BBIOPAHHOTO METOJI0B
pelIeHus! BBISBICHHON
poOIEeMEI, IpU
HEOOXOIUMOCTH BHOCUT
HEOOXOdUMEBIE
KOPPEKTHBBHI.

3Haer:

—  (pu3HKO-MaTeMaTHUYCCKUIl armapar,
HEOOXOIUMBIHN JIJIsl PCIICHUS 33124
npoheCCUOHATBHOM NEeSITeIbHOCTH;

— TEHACHIUH U NEPCIEKTUBEI Pa3BUTHSA
COBpPEMEHHOW (DM3UKH, a TAKXKE
CMEXXHBIX 00J1acTeil HAyKU U TeXHUKH,

Ywmeer:

BEBISBIATE €CTECTBEHHO-HAYIHYIO
CYITHOCTB MTPOOJIeM, BOSHUKAIOIINX B XOJIE
npoeCCUOHATBHOM NeSITEIbHOCTH,
aHATM3UPOBATh U 00pabaThIBAThH
COOTBETCTBYIOIIYIO HAYYHO TEXHUYCCKYIO
JUTEPATypy C YIETOM 3apYOCIKHOTO OIBITA.
Baaneer:

HaBbikaMu HaXOJUTh U KPUTHUCCKU
aHATM3UPOBATh HHPOPMALIHIO, BEISBIATH
€CTECTBEHHOHAYYHYIO CYITHOCTE IPOOIIeM
3Haer:

—  OCHOBHBIE IOHSTHS, HIEU, METOJIBI,
TIOJIXO/IBI U JITOPUTMBI PEIICHUS
TeOpeTI/IquKI/IX nu HpI/IKJ'Ia}lHI)IX 3aga4
bu3uKy;

- HOBBIC MCTOOOJOT'MYCCKHUEC ITOAXOAbI K
pelIeHuto 3a1a4 B 00J1acTu
po¢heCCUOHANBHOM JCSITeIBHOCTH.

YmMmeer:

PeannzoBaTh 1 COBEpIICHCTBOBATH
HOBBIE METOBI, MU, ITOAXOIBI U
ANTOPUTMBI PEIICHUS TCOPETUICCKUX U
MIPUKIIAIHBIX 3a/1a9 B 00JIACTH
po¢eCCHOHANBHON IS TEIHOCTH.
Baaneer:

HaBbikamu peanu3oBaTs U
COBepIHeHCTBOBaTb HOBBIC METObI, HJICH,
IIoaAXO0Abl U aJ'IFOpI/ITMI)I peIHeHI/IH
TeOpeTI/I‘IeCKI/IX u HpI/IKHaI[HI)IX 3a1a4 B
00s1acTi MPo(eCCHOHABHOMN AEATSIbHOCTH.
3Haer:

OCHOBBI KQUECTBEHHOI'O 1
KOJIMYECTBEHHOI'O aHAIN3a METOL0B
peIIeHHs BEISIBICHHOH MPOOIEMBL.

Ymeer:

Br10upats MeTo1 perieHus BRIIBICHHON
pOOJIeMBI, MPOBOJUTH €T0 KAY€CTBEHHBIN U
KOHH‘ICCTBCHHBIﬁ aHalJins, HpI/I
HEOOXOAUMOCTHA BHOCHUTH HEOOXOIMMEIE
KOppeKTI/IBBI JUISL JOCTUXKCHU S
ONTUMAJILHOTO PE3yJIbTaTa.

Baaneer:

HaBpikaMu IpOBOANTE KaYECTBCHHBIA U
KOJIMYECTBEHHBIN aHAIU3 METOI0B
peIICHHS.

ITuceMeHHbBIH
ompoc




IK-1. Crocoben
MIPOBOJIUTH COOP,
aHanu3 u
00paboTKy
nHpOpMAaLNH,
HEOOXOIUMOM IS
peleHust 3a1a4
O6rou3MIecKon U
OMOXHUMHMYECKOH
HANpaBJIeHHOCTH,
ITOCTABJIEHHBIX
CIIELIMATIICTOM
0oJiee BEICOKOI
KBaTu(UKaIUU

MK-1.1. Cobupaer
nHpopMmanuio,
HEO0OXOIUMYIO ISt
peuieHust 3a1a4
HCCIEN0OBAHU,
IIOCTaBJIEHHBIX
crenuaIncToM doiee
BBICOKO#1 KBaNu(pHKALUK

IK-1.2. [IpoBoaut
NEPBUYHBIN aHAIU3 U
00paboTKy JMTEpaTypHBIX
JIAHHBIX

3HaTh:

— TEpMHHBI U OTIPEeIICHUS,
UCToJIb3yeMble B Onodusnke
HEMOHU3UPYIOUINX N3Ty4CHHH:

—  (hu3HUECKHE MPUHIUIEI CTPOCHHUS U
Omopu3NIECKNEe OCHOBHI
(GYHKIIMOHNPOBAHUSI KIETOYHBIX
CTPYKTYp, KIIETOK, OPTaHOB U CHCTEM
OpTaHH3Ma;

—  aHaJM3HMpOBaTh YCTPOHCTBO
UCTIOJIb3YEMBIX MU IIPHOOPOB U
NPUHIUIIOB UX JEUCTBHS, IPUOOpPECTH
HaBBIKH BBITTOJTHEHUS (PU3UUECKUX
HU3MEpEeHUil.

Ymern:

—  HACHTH(QHUINPOBATH MPEIJIOKECHHBIC
COEMHEHUS Ha OCHOBE IaHHBIX Y D- 1
UK-cnekrpockomnuu;

— paboTaTh ¢ MEKPOCKOIIOM H
OMHOKYIIIPOM;

—  BBIABJLITH OHOIIOTO-(hH3HIECKHE
MEXaHU3MBI )KU3HEEATEIHOCTU 1
3aKOHOMEPHOCTH (DYHKIIHOHHPOBAHUS
OHOJIOrMYEeCKUX OOBEKTOB M CHCTEM.

Baagers:

HaBblkamu npoBeieHHs] HayYHbBIX
HCCIIeIOBAaHMUI B 00IacTH OMO(DU3NKA
HEHOHU3UPYIOIINX U3ITyYCHNH C TIOMOIIBIO
COBpPEMEHHOW MPUOOPHOIT 0a3kI (B TOM
YHCIIE CIOXKHOTO (PH3HIECKOTO
00opynoBaHus) 1 HHOOPMAITHOHHBIX
TEXHOJIOTHH C y4€TOM OTE€YECTBEHHOTO U
3apy0ex)HOTO OMBITA;
3HaTh:

— MPOBOJMTH 00pPabOTKY pe3yJIbTaToB
MU3MEPEHUI C UCTI0JIb30BaHUEM
CTaTHCTHYECKUX METOJIOB U
COBPEMEHHOM BBIYUCIUTEIILHON TEXHUKU

— OCHOBHBIE (PU3NYECKUE H (PUZHUKO-
XMMHUUYECKHE 3aKOHBI, JIEXKAIINEe B OCHOBE
(YHKIIMOHUPOBAaHUS OHOJIOTMYECKUX
CHCTEM;

— OpraHUYecKHe COeTMHEHMS X
Ki1accu(UKaIKs U POJIb B OpraHU3Me
YeJloBeKa.

Ymern:

— MPHUMEHSATh 3aKOHbI MEXaHUKH, OTITHKH,
aKyCTHKH, TEPMOJIMHAMHUKH,
THPOJMHAMUKH JUTS ONTHCAHHS
MIPOUCXOJISIINX B OMOJIOTMYECKUX
crcTeMax IpOLECCOB;

— OCYIIECTBJIATh KHHETHYECKUH U
AQHAIMTHYECKUH MOJIX0JT K U3yUCHHUIO
CJIOXHBIX CHCTEM U TpeJICKa3aHue nx
TIOBECHMS;

— TIOJIB30BaThCS COBPEMEHHOM MPHOOPHOIt
0a30ii st MPOBENCHUS
SKCHEPUMEHTANBHBIX U (FITH)
TEOPETUIECKHUX (PU3MUECKIX
HCCIICTOBAHHUN B 00J1aCTH OHODU3NKN

CeMuHap-
MPaKTHKYM.
JemoncTpanu
OHHBII
9KCTIEPUMEHT.




HEMOHU3UPYIOUIUX U3ITyUYEHUH.
Baanerb:

— MemoouKou u meopemuuecKumu

OCHO6amu ananusa
IKCHEPUMEHMANbHOU U
meopemuueckol ungopmayuu 6
obnacmu 6MopMU3NKN HEHOHU3UPYIOIIX
H3IIy4EHUH;

COBPEMEHHBIMH TEOPETHICCKUMH
METO/I0JIOTMYECKUMHU KOHIICTIIHSIMH,
JIeXKAIIHUX B OCHOBE CO3JIaHUS U
UCIIOJIb30BaHKS T€HHO-NH)KEHEPHBIX
MIPOJTYKTOB;

METO/IaMH IIPIMEHEHUsSI Ha ITPAKTHUKE
podecCHOHANbHBIE 3HAHUS TCOPUH U
METOJI0B (PM3HYECKHUX HCCIICIOBAHUI.

4.  O0beM, CTPYKTYpa H COjAepKaHHe TN CHUILTAHBI.
4.1. O0beM JAUCHUILIMHLI COCTaBJSAeT 2 3aYeTHbIe eQUHHILI, /2
AKAJCMHUYCCKUX Jaca.
4.2. CTpyKTypa JTUCHUIIHHBI.
Buabl yuyeoHoii
padoThl, BKIKOYAS <
CaMOCTOATEIBHYIO é (I)OprI TEeKyLIero
s padoTy CTYyIeHTOB H = KOHTPOJISA
5 TPYA0€MKOCTh = | YCIIeBAeMOCTH (10
= ) <
= = (B uacax) = neoensam
Ne Paziesibl M TeMbI 2| @ 4
S| © ® ° = cemecmpa)
n/n JUCHUIIIMHBI 5| = = - .| @
ol 5 Z < 2 S & ®opma
= | E § E %E S & S| mpomexyTO4YHOI
.| o
= | g == 35 E‘g S | arrecraumn (no
= |23 §5|3 § = cemecmpam)
| NS M 2 5 O
=" [ 1>
= =
Monyinb 1. PanroakTuBHOCTH
PaanoakTBHOCTB.
1. | PaguoakTuBHBIE PSJIBI U 5 1 2 4 VYerHbll onpoc
ceMeNcTBa
3aKOHBI PaIMOAKTUBHOTO
2. | pacnana. YpaBHeHHUE 5| 2 4 2 2 YcTHBIN onpoc
BECOBOT'0 PAaBHOBECHS
dusnueckue OCHOBHI U .
3. 5 3 4 2 2 YCTHBIN ompoc
TEOpHsl & -pacmaja
du3nyecKkue OCHOBBI [ - .
4. P 5| 4 2 2 2 YcTHBIN onpoc
pacniazna, Teopus Depmu
Heiitpuno, HeUTpuHHAS .
5 TDHIHO, P 5| 5 2 2 4 YcTHBIHI onpoc
acTpodusuka
Hmozo no mooynio 1: 5 14 | 8 14 IIuceMeHHas




KOHTPOJIbHASI
pabora,
KOJUIOKBUYM

Monyinb 2. Jozumerpus. MeTo bl perucTpaiuy U3Iy4eHuil

HerexkTopsl. Pusnyeckue
1. | ocHOBBI paboOTHI IETEKTOPOB | 5 | 6 4 4 YcTHBIN onpoc
pa3IMYHOIo TUIIA

¥ -U3JIy4€HUE, siepHas

2. S| 7 2 2 4 YcTHBIN onpoc
HU30MepHsi, KOHBEPCHS
OCHOBBI J03UMETPHH.
Bo3nelictBue n3nyyeHus Ha .
3. A Y1 5| 8 4 2 4 VYcTHBIN onpoc
BEIIECTBO: (hU3HUECKOE,
XUMHUYECKOE OMOJIOTUYECKOe
SAnepHo-huznueckre METO b .
4. AicpHo-G g 519 4 2 4 VYcrHbIl onpoc
aHaJIN3a PAJMOHYKIIH]IOB.
ITucemennas
Hmoeo no mooymio 2: 5 14 | 6 16 KOHTPOJIbHAA
pabora,
KOJUTOKBHYM
HUTOIO: 5 28 | 14 30 3auer

4.3. Copaep:xxaHue IUCUMIIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aesiam).

4.3.1. Conep:kaHue JeKUMOHHBIX 3aHATHHA MO JMCHUIJIMHE,
Moayas 1. PainoakTHBHOCTH

e 3akOH paAuoOaKTUBHOTO pacnaga. CTaTUCTUYECKU XapakTep pacraja.
PannoaktuBHble cemencTBa. VIckyccTBeHHas palMOAKTUBHOCTh. Buasl pacnianga. o-
pacnaa. TyHHenbHbIA 3 (}exT. 3aBUCUMOCTh MEpUoa O-pacnaia OT dHEPruu o-
yacTull. [-pacman. OKCHEPUMEHTAJIIbHOE JI0KA3aTEJIbCTBO  CYLIECTBOBAHUSA
HelTpuHO. Pa3pelieHHble U 3anpenieHHsie B-nepexoasl. Hecoxpanenue 4eTHOCTH
B [-pacmage. y-u3inydeHUE snep. IDJIEKTPUUECKUE M MAarHUTHBIE MEPEeXOJpbl.
Anepunas wuzomepus. BuyTpenHsii konBepcus. Oddexkr Mecbayspa Hyxinon-
HYKJIOHHOE B3aUMOJICMICTBUE U CBOMCTBA SJICPHBIX CHJL.

e (CucreMa JIBYX HYKIOHOB. [[eHTpOH-CBSI3aHHOE COCTOSIHHME B N-P CUCTEME.
TeH30pHBIN XapakTep SIEPHBIX CHJI. 3apsA/loBas HE3aBUCHUMOCTb SIAEPHBIX CHIL
N3ocriuH. OOMEHHBINM XapakTep SACpHbIX Ccwi. Me30oHHas Teopusi HYKIJIOH-
HYKJIOHHOTO B3aUMOJEUCTBUSI. MoAenn aTOMHBIX SAEP.

° MuKpOoCKONIMYECKME U KOJUICKTUBHbIE Moaeiu. Mogens Pepmu-rasa.
dusndeckoe 000cHOBaHUE 0000ueuHON Mojienu. [loTeHnman cpeaHero siAepHoro
nons. CrnuH-opOuTaibHOE B3aumMojielicTBue. OJHOYACTHYHBIC COCTOSIHUS B
anepHoM noteHuuane. KoiuiekTuBHBIE CBOMCTBA siaep. Monaenb KUAKOW Karliu.
[Tomysmnupudeckass ¢opmyna odHeprun cBs3u  sjapa.  Jedbopmarus — saep.
KonebarenbHple u BpamatrenbHble cOCTOSIHUS simep. OO0oOIIeHHas Moaenb siapa
S nepHble peakunu.




e  Meroasl u3yueHHs siAepHbIX peakuuil. Jlerektopel wactuun. IIpuHUUIBL
pabotsl yckopureneit. Ceuenust peakuuid. Kananbsl peakiuii. 3aKkoHbl COXpaHEHUS
B SAEpHbIX peakuusax. KuHemaTuka sAepHbIX peakuuid. MexaHu3Mbl SAEPHBIX
peakuuii. Monens coctaBHOTO sizpa. Pe3oHaHcHbIe snepHble peakunu. Popmyiia
bpetitra-Burnepa. IIpsameble saepHbIe peakinu.

e Ontuueckas Mojaenb snupa. BzammopelicTBue (GOTOHOB W IJIEKTPOHOB C
anpamu. Jlenenue snep. JeneHune n3oronos ypaHa HeidTpoHamu. LlenHas peakuus
neneHud. SlnepHsie B3pbIBbL. SepHbIE peakTopbl. Peakunn cuHTE3a JIETKUX sep.
Tepmosinepnas »Heprud. TpaHcypaHOBble 3JeMEHTHL. (CBEPXTSHKENbIE —spa.
B3anmoeiicTBrE AIEPHOTO U3IYUYEHHS C BEIIECTBOM

Moayas 2. lo3umerpusi. MeToabl perucTpamun U3Jy4yeHn i

e  Meroasl u3yuyeHHs siAepHbIX peakuuil. Jlerektopel yactuu. IIpuHUUIBL
paboTtsl yckoputeneid. Ceuenus peakiuid. Kananael peakiuid. 3aKOHbI COXpaHEHUS
B sAEpHbIX peakuusax. KuHemaTuka siAepHbIX peakuuid. MeXaHu3Mbl SI€pHBIX
peakuuii. Monenbs cocTtaBHOTO sizpa. Pe3oHaHcHbIe sniepHble peakunu. Popmyiia
bpetvita-Burnepa. [Ipsameble ssaepHbIe peakinu.

° Ontuueckas mojnenb sapa. BzaumoneiicTBue (OTOHOB M AJIEKTPOHOB C
anpamu. [enenue suep. [eneHue u30tTonoB ypaHa HeilTpoHamu. LlenHas peaknus
JeneHus. SInepHble B3phIBBL. SnepHble peakTopbl. Peakunn cuHTE3a JIETKUX SAEp.
Tepmosinepnass sHeprus. TpaHCypaHOBbIE dieMEHTBI. (CBEPXTsDKENbIE —sIpa.
B3aumMopeiicTBuE SAEPHOTO U3JIyYEHHUS C BEIIECTBOM

e  B3sammopnencTBue 3apspKEHHBIX dactul co cpepou. Ilorepm sHeprum Ha
WOHM3aLMI0 MW BO30ykaeHue artomoB. IIpoOern 3apssKeHHBIX — YaCTHLI.
B3anmonelicTBue  HEUTPOHOB € BEIIECTBOM.  3aMEUIEHUE  HEWTPOHOB.
[IpoxoxxneHue 7y-uU3MydyeHUs Yepe3 BellecTBO. buosornuyeckoe AeilcTBue
U3TyYEHUS U 3alIUTa OT HEero. DKCIEPUMEHTHI B (PU3UKE BHICOKUX SHEPTHi

° IBOJIIOIIHNSI u COCTaB Bcenennoii. PenuktoBoe U3JIyYCHHUE.
KocMonornueckuin HykiaeocuHTe3 B ropsued Bcenennoil. Hykneocunres B
3B€3/1aX.  PacnpoCTpaHEHHOCTh  XMMHYECKHUX  dJIeMEeHTOB.  HeWtpuHHas

actpoHomusi. CBepxHoOBble. HelitpoHHble 3Be3abl. UepHble npipbl. Kocmuueckue
Jy4H.

5. OOpa3oBarejibHbIE TEXHOJOTHH

[Ipu peanuzanuu JaHHOW IUCHMIUIMHBI MCIOJIB3YIOTCS PAa3UYHBIC BUJIbI
oOpa3oBaTeIbHBIX  TEXHOJOTHM, CBS3aHHBIX C MPUMEHEHHEM  Hay4dHO-
HCCJIEIOBATENLCKOTO 000PY/I0OBaHUS M KOMIBIOTEPHBIX CPEJCTB, B TOM YHCIE
WHTEPAKTUBHBIX TIpe3eHTaluii. B yacTHOCTH, B 4HCIEe O00pa30BATEIHHBIX
texHosoruil ucnons3ytorcss UKT texnomnorum, pabota B kKomanjae, mpooOieMHOE
oOydeHHe, KOHTEKCTHOE OOyueHue, MEKIUCIUIUIMHAPHOEe OO0ydeHue u
omepexaromas camocToaTenbHas paborta. Ilpu »ToM Bce oOywaronue w
KOHTPOJIMPYIOINE MOJIYJIU BHEAPECHBI B YUYEOHBIM TpollecC W pa3MelieHbl Ha
OO6pazoBaTennbHOM cepBepe JlarectaHcKoro roCyJIapCTBEHHOTO YHUBEPCUTETA
(http://edu.icc.dgu.ru), K KOTOPBIM CTYACHTBI HMEIOT CBOOOIHBIM JOCTYII.
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B yacTh MHTEpaKTUBHBIX TEXHOJOTUW, UCIIOIB3YEMBIX B XOJE peaau3aluu
00pa30BaTEeIbHOTO MOJYJIA, MOHO BBIJICTUTh KEHC-TEXHOJOTHIO, METOJ]
MpPOOJIEMHOr0 H3JIOKEHUSI, MO3TOBOM IITYpM, 3alllMTa MPOEKTOB, JEJIOBas UIpa,
web 2.0. TeXHOJOTUH ISl AUCTAHITMOHHOTO O0y4eHus. B 4acTHOCTH, TpUMEHEHne
Web-texHonorun 00CCIeYrBaOT JOCTYIMHOCTh HWH(pOPMAIUU O pe3yjbTaTax
Hay4YHO-00pa30BaTEIbHON MU MHHOBAMOHHOW JEATEIBbHOCTH PA3IUYHBIX BY30B U
HAy4YHO-UCCJIEIOBATEAbCKUX TPYNI O IMOCIEIHUX JOCTH)KEHUSIX B 00JacTH
JarepHON MEAUIMHBI, YTO, B CBOIO OYEPE/b, MO3BOJIAET CTYACHTAM CYIECTBEHHO
MOBBICUTH YPOBEHb UX JOMOJHUTEIBHBIX TPO(HECCHOHATBEHBIX KOMIETCHIIUN.

[Ipn ngemMoHCTpauuy pa3IMYHBIX METOAOB HCCIEIO0BaHUA OMOOOBEKTOB H
METOJOB  JIA3€pHOM  MEAMWIMHBI  IUIAHUPYETCS AKTUBHOE  HCIOJIb30BAaHUE
npudopHoro napka LIKII «AHanuTudeckass CHEKTPOCKOIH.

6. YueOHO-MeToAU4YecKoe o0ecleyeHHe CAMOCTOSITEJILHOH  PadoThl
CTY/I€HTOB.

Yuebnoit  mporpammoit  aucuurinHel  «PaguanuonHas — Qusukay
PELYyCMOTPEHO OTBEACHUE YAaCTH O00beMa BPEMEHM Ha U3Y4YEHHUs Marepuana B
KAaueCTBE CaMOCTOSITEJIbHOM pabOThl CTYJAEHTOB. JlaHHBII BUA pabOThI ABISIETCS
00s3aTENbHBIM, TMPHU BBIIOJHEHUHM KOTOPBIX CTYJEHT YYUTCS NPUHUMATH
CaMOCTOSITENIbHO pEellIeHus, pa30upaTh M M3y4yaTh HOBBIM MaTepuan, padoTarh C
NEPUOANYECKON HAy4YHOM JIMTEpaTypoil, 00pabaThiBaTh 3KCIEPUMEHTAIIbHBIE
JaHHbIE, POPMUPOBATH OTUET O MPOAECITAHHOM UCCIIEIOBAaHUH.

CaMmocTosTenbHass paboTa CTyAEHTOB Mo Kypcy «PaamanuonHas Qusmkay
BKJIFOYAET:

—  CaMOCTOSITEJIbHOE U3y4eHUe TEOPETHYECKOTO MaTepuaa C
HCIIOJIb30BAaHUEM PEKOMEHIYEMOM JTUTEPATYPHI;

—  pEIlIEeHHE pacyeTHBIX 3aJlay MO TeMaM NPAKTUYECKUX PAOOT U BBINOJHEHUE
IPYTUX 33a1aHUM.

BrinonHenHsie 3aaHusi opOPMIISIOTCS B COOTBETCTBUHM C TPeOOBAHUSIMHU
oQopMIIEHUS CTYJIEHYECKHX TEKCTOBBIX JOKYMEHTOB M CIIAIOTCS MPENOAABATENIO
B COOTBETCTBHUU C Irpa)KOM CaMOCTOSITEIbHOW PabOTHI.

—  @enepanbHblil moptan «Poccuiickoe odpazoBanuey. http://www.edu.ru/;

- @epnepanbHOE XPaHUJIMILE «Enunas KOJUIEKIUS U (HPOBBIX
o0pasoBaTellbHBIX pecypcoBy. http://school-collection.edu.ru/;

—  Teopernueckue cBeneHuss 1o (GU3UKE UM TOAPOOHBIC  PEIICHUS
JEMOHCTPALlMOHHBIX BapHAHTOB TECTOBBIX 3aJaHHUW, MPEICTABICHHBIX Ha
caiite Pocakkpenarentcrsa (WwWw.fepo.ru);

—  Poccuiickuii mopran «OTKpbeITOro oopaszoBanus». http://www.openet.edu.ru;

—  Cait obpasoBareibHbIX pecypco JI'Y. http://edu.icc.dgu.ru;

—  Wudopmanmonnsie pecypcebl HayuHoi oubmmotexu Y. http://elib.dgu.ru;

—  ®epepalbHbIN LIEHTP 00pa3oBaTeILHOTO 3aKOHOJATENbCTBA.
http://www.lexed.ru u www.affp.mics.msu.su
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@oH/1 O1IEHOYHBIX CPEICTB /JIs1 MPOBEIeHUs TEKYILIEro KOHTPOJIA
yCIeBaeMOCTH, IPOMEKYTOYHOM aTTeCTAIUM 10 HTOTaM OCBOEHMS
AUCIHUILINHBI.

TunoBbie KOHTPOJIbHBbIE 32JaHUSI KOJLUIOKBHYMBbI.

IlepeyeHb BONPOCOB K MPOMEKYTOUYHOMY H HTOTOBOMY KOHTPOJIIO:
Moayas 1.

Kakumu cBoiicTBamMu 00J1a1at0T SIAEPHBIC CHITBI?

Ha yeM ocHOoBaHa Me30HHas Teopus siAepHbIX cui FOkaBa?

UT0 MOKHO cKa3aTh 00 YCTOMUHUBOCTU CUCTEMBI — EHTPOH?

Kakune paguaniioHHbIE PsIbI M CBOMCTBA BbI 3HAETE?

KakoBo sHepreTuyeckoe ycioBue o-pacnana’?

OcHOBHBIE MTOJIOKEHUS Teopuu B-pacnaaa?

Kaxk BbI moHHMaETE SIBIICHUE U30MEPUH U BHYTPEHHEN KOHBEPCHUU?
Uto Ha3bIBaETCS SACPHON peakuuen?

Kakne mexaHu3Mbl SI€pHBIX PEAKLINN BbI 3HAETE?

B o6nactu, kakux sHepruit paboTaeT MeXaHU3M COCTaBHOTO siipa bopa?

Mogayas 1.

UTo Ha3bIBACTCS KPUTEPUEM JICTICHUSI TSHKENBIX saep?
Knaccudukanus 35ieMeHTapHbIX YaCTHIL.

MexaHu3MBbl B3aUMOJICMCTBUS B MUPE SJIEMEHTAPHBIX YaCTHIL?
BHyTpeHHue cBOMCTBA JIEMEHTAPHBIX YaCTHUI (M30TOMMMYECKUI CTTHH } 7
3aKOHbI B3aUMOJEHCTBHS IIEMEHTAPHBIX YaCTHIL?

JIeNTOHBI;

AJIpOHBI;

KBapku;

Heurtpuno;

OyHAaMEHTaJIbHbIEC YaCTULIBI (JIENTOHBI, KBAPKH, AHTUYACTHUIIbI);
He coxpaHeHue 4eTHOCTH B CJ1a0bIX B3aUMOJICUCTBUSAX;
[Ipupona, cocTaB U MPOUCXOKICHUE KOCMUYECKUX JTyUEeH.

MeTtoauyeckue MaTepuaJibl, ONpeAeJdlIe NMPoueIypy OLeHUBAHUS
3HAHUH, YMEHHWiI, HABBIKOB M (WIH) ONbITA JeATEJbHOCTH,
XapaKTepu3yIIMX 3Tanbl GOpMHUPOBAHUS KOMIIETEHIIHH.

[Ipumepnass omenka 1o 100 OanpHONM mKame (OPM TEKYyIIETO W

MPOMEKYTOUYHOTO KOHTPOJISI.

OOGmuit pe3ynbTaT BBIBOJUTCA KaK MHTETpajbHas OLIEHKA, CKJIAJbIBArOIIas

U3 TeKyIiero KoHTposst — 50% u mpoMexxyTouHoro KOHTposts — 50%.

Jlekuuu — Texkyuuii KOHTPOJIb BKJIKOYAET:

MOCEUIEHUE 3aHATUI 10 6aJ.
AKTUBHOE y4acTHUE Ha JICKLIHAX 15 6aJ.
YCTHBIN OIPOC, TECTUPOBAHUE, KOJUIOKBUYM 60 6aJ.
u ap. (moknanasl, pedepaTh) 15 6aa.

12



IIpakTnyeckne (ceMuHapcKue 3aHATHA) — TekylHii KOHTPOJIbL
BKJIOYaeT: (0T 51 u BblIlIe — 3a4eT)

MOCEIIEHUE 3aHATHIA 10 baa.
AKTUBHOE y4aCTHE HA MPAKTUYECKUX 3aAHATUAX 15 6au.
BBITIOJTHEHHUE TJOMAITHUX paboT 15 6au.
BBITIOJTHCHHE CAMOCTOSITEIHHBIX padOT 20 6au.

Y4eOHO-MeTOAMYECKOE o0eceyeHre U CHUIINHBI.

OCHOBHAs JiUTepaTypa:

Myxun K.H. DxcnepumenTtanbHas siaepHas Quiuka: yuyeOHUK. — 6-e¢ u3l.,
uctp. u jgom. T.1, 2 — Mocksa: 2008. — 412 c.

PakoGonbckas U.B. SnepHas ¢pusuka. yueOHoe nmocobue. — 2-¢ u3., JAOI. U
nepepad. — M., 1981. — 280 c.

Jloxmmn I'.P. OcHoBBI pagnoontuku. — Jlonronpyausiit: Maremnexr, 2009.
—343 c.

[HupokoB FO.M. Anepnas dusuka: [yued. mocodue ais Gus. creil. By30B] -
2-e u3n., mepepad. — M.: Hayka, 1980. — 727 c.

AOMOJIHUTEbHAS JIUTepaTypa:

Knainkuexrt K. Jletexkropsl koprycKysipHbix uznyuenuid/ Ilep. ¢ vem. A.C.
bapa6ama, A.B. Konsuiosa; [Tox. pen. A.A. Ilomanckoro. — M.: Mup, 1990.
—224 c.

CagenwseB . B. Kypc dusuku: yue6. mocodue: [B 3-x T.]. T.3 : KBanToBas
ontuka. AtomHas pusuka. Ousnka TBEPHOrO Tenma. GU3nuKa aTOMHOTO Sipa
Y DJIEMEHTAPHBIX YacTHll. — 2-¢ u3., crep. — CII06.: Jlans, 2006 — 302 c.
Jlxamanosa, A.C. OCHOBBI SiA€PHON (PU3MKHU: KypC JEKUUWA 7Sl CTYACHTOB
¢us. pak. Y. 1, 2; M-Bo oOpazoBanust P®, [larect. roc. yH-T. — Maxaukaa:
NI AT'Y, 2003. — 151 c.

Cyb6atomuas ¢usuka: Bompocsl. 3amaun. ®@akte/ O.W. Bacunenko u ap.;
oz pen. b.C. Mmxanosa. — M. : U3n-so MI'Y, 1994. — 223 c.

Uponos N.E. AtomHas u sinepHas gusuka. c0. 3aaaud 115 By30B. U3a. 8-e,
uctp. — CIIO.: Jlans, 2002. — 287 c.

Ilepeuens pecypcoB HHPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHOH CeTH
«HTEepHET», HEOOXOIUMBIX JJI5l OCBOEHHUS JUCIUTLINHBI.
DIIEeKTPOHHO-0MOIMOTeUHAS cucrema (BBC) IPRbooks
(www.iprbookshop.ru).  Jlunensuonnsiii  gorosop Ne  6984/20 Ha
ANEKTPOHHO-OMOMMoTeunyto cuctemy [IPRbooks ot 02.10.2020 .
Jluuensuonnoe  corjamenue Ne  6984/20 Ha  ucCHosib30BaHHUE
anantupoBanHbix TexHosmoruit DBC IPRbooks (www.iprbookshop.ru) mms
mur; ¢ OB3 ot 02.10.2020.

DNEeKTPOHHO-OMOIMOTEeYHAS cucrema (BBC) «YHUBEpCUTETCKAS
Ooubnmoteka omHmaitH»:  Www.biblioclub.ru. JloroBop 00 oka3aHuu
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Onexrponno-6mbmoreunas cucrema «9bC JIAHDB https://e.lanbook.com/.
Jorosop NeCOb HB-278 Ha snekTpoHHO-O0ubanoreunyto cucremy JIAHD
ot 20.10.2020 r.

Hayunas snekrponnast Oubiuotexa http: //elibrary.ru. JIunenznonnoe
coryamenue Ne 844 ot 01.08.2014 r.

HanmonanpHas s1ekTpoHHas onbdiuoreka https://H36.pd/. JloroBop Nel01/
H3b/101/H3b/1597 o npenoctaBienuu nocryna Kk HaunonansHoM
ANEKTpOHHOM OuOnmoTreke ot 1 aBrycra 2016 r.

Cpox geiictBus qoroBopa ¢ 01.08.2016 r. 6e3 orpanndenus cpoka. JloroBop
MO>KET IMPOJIOHTUPOBATHCS HEOTPAHUICHHOE KOJIMYECTBO Pa3, €CIIM HA OJHA
U3 CTOPOH HE KEJAeT er0 pacTOPTHYTh.

Scopus

Scopus mznarensctBa Elsevier B.V. [TuceMo PODU ot 19.10.2020 1. Ne
1189 o mpenocTaBieHNUN TUIIEH3UOHHOTO JOCTYIIA K COACPKaHUIO Oa3bl

naHHbIX  Scopus  um3nmarenbctBa  Elsevier B.V. B
2022 T

https://www.scopus.com

Wiley Online Library

Komnexmus xypaanoB Freedom Collection nsnarenscta Elsevier. ITucemo
PODU ot 17.07.2010 r. Ne 742 o npenocTaBIeHUH JTULIEH3UOHHOTO JOCTYyIIA
K 25ekTpoHHOMY pecypey Freedom Collection mznarensctBa Elsevier B 2022
r. https://onlinelibrary.wiley.com/

Me:xnynapoanoe uznareiabcTBo Springer Nature

Konnekuus *ypHanoB, KHAT U 0a3 JaHHBIX M3AarenbcTBa Springer Nature.
[Tucemo PODU ot 17.07.2020 r. Ne 743 0 npenocTaBiIeHU JULEH3MOHHOTO
JOCTyIa K COepX)aHuIo 0a3 AaHHBIX u3aaTenbcTBa Springer Nature B 2022
I. Ha YCJIOBMSX Hal[MOHaIbHON moamucku https://link.springer.com/
Kypuaasr American Physical Society

baser ganaeix APS (American Physical Society). ITucemo POOU ot
10.11.2020 r. Ne 1265 o mpemocTaBieHWH JIMIEH3MOHHOTO JOCTYIA K
comepkannio 0a3 gaHHbIX American Physical Society B 2022 T
http://journals.aps.org/about

Kypuaiasi Royal Society of Chemistry

baza mannpix RSC DATABASE wusnarensctBa Royal Society of Chemistry
[Tucekmo POOPU or 20.10.2020 r. Ne 1196 o mnpenocraBieHUn
JUIIEH3UOHHOTO JIOCTyMa K cojaepkaHuto 06a3 maHHbiX Royal Society of
Chemistry B 2022 r. http://pubs.rsc.org/

Kypnaa Science (AAAS) http://www.sciencemag.org/

Enunoe oxno http://window.edu.ru/

(MHTEpHET pecypc)
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—  JlarecTaHCKui perroHalbHBIN pecypcHbli entp http://rrc.dqu.ru/
—  Hbowukon http://archive.neicon.ru/

10. Meroanyeckne yKa3zaHusi JUIA  OOYYalOIIMXCSl 1O  OCBOEHHIO
AUCHUIIMHBI.

Bua yyeOHbIX

o Opranu3zanus aesiTeJbHOCTH CTyJdeHTa
3aHATHH P 1 o YA

[Tpu HanmMcaHUM KOHCIIEKTA JEKIUI HEOOX0IUMO:

— KpaTKo, CXeMaTHYHO, [10CJIE0BATENBHO (PUKCUPOBATH
OCHOBHBIE TTOJIO’KEHUS, BBIBOJIBI, (HOPMYIUPOBKU, OOOOIICHHS;
MOMEUaTh BaYKHBIE MBICIIH, BEIICTSATH KIIOUEBBIE CIIOBA,
TE€PMHHBI;

— OCYUIECTBJIATH MTPOBEPKY TEPMUHOB, MMOHITHI C TOMOIIIHIO
SHIUKIIONEANH, CII0Bapeil, CIIPAaBOYHUKOB C BHINMCHIBAHHEM
TOJIKOBAHHM B TETPA/Ib;

— 0003HAaYUTH BOIIPOCHI, TEPMHUHBI, MaTepUa, KOTOPBIN
BBI3bIBACT TPYJHOCTH, IOMETUTH U MONBITAThCS HANTH OTBET B
PEKOMEH1yeMOM JIUTEpaType;

— B CJIy4ae, ecIM CaMOCTOSATEIbHO HE yAaeTcsl pa300paThCs B
MaTepuaie, Heo0XoIuMo chopMyIHPOBATH BOIIPOC U 33]aTh
IPEnoAaBaTelt0 Ha KOHCYJIbTAIUY, HAa MPAKTUYECKUX paboTax.

Jlexnus

Iloaroroska k
npoMexyTouHo |[Ipu moAroToBke K 3K3aMeHy HEOOXOJIUMO OPUEHTHPOBATHCSA Ha
MY U HITOTOBOMY KOHCIIEKTBI JIEKIIUI, PEKOMEHIYEMYIO JIUTEPATypy U JIp.

KOHTPOJIIO

CamocrosiTesibHAs pa0d0Ta CTYI€HTOB peain3yercsi B Bujae:
—  TIOJTOTOBKHU K KOHTPOJILHBIM paboTam;
—  TIOATOTOBKHU K CEMHUHAPCKHUM (MTPAKTUUECKUM) 3aHSATHSM;
—  BBINOJHEHHS UHAUBUIYAIbHBIX 33JJaHUI 10 OCHOBHBIM T€MAaM JAUCIUILINHBI;
—  Hamucanue pedepaToB mo mpoodiemMam AUCHUIUIMHBI «OCHOBBI JIa3epHOU

OHMOMEIUIIUHBD.
—  00s3aTenbHOE MOCEIICHUE JICKIUM BEAYIIEero MPenoaaBaTers;
—  JIEKIIMK — OCHOBHO€ METOJMYECKOE€ PYKOBOJCTBO TP HU3YUYEHUH

TUCIUIUIMHBI, HauOoJiee ONTUMAJIbHBIM 00pa30oM CTPYKTYPUPOBAHHOE U
CKOPPEKTHPOBAHHOE HA COBPEMEHHBIN MAaTEPHAIT;

— B JEeKUMH TIyOOKO U MOAPOOHO, ApryMEHTHPOBAHO M METOAO0JOTHYECKU
CTPOT0 PaCCMaTPUBAIOTCA IJIaBHbIE MPOOJIEMbI TEMBIL;

IIpuMepHBIii IepeYeHb TEM K CAMOCTOATEIbHOI padoTe

Slnpo aroma.

Sapo atoma umeert paguyc ~ 10™%- 10 em.

Snpa Bcex aTOMOB COCTOSIT U3 HYKJIOHOB-IIPOTOHOB P U HEUTPOHOB N.

N e e
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Ilpomon — 3TO TOJIOKUTENIBHO 3apshKEHHAs 4acTHlla, 3apsii KOTOPOW IO
BEJIMYMHE paBHA 3apsiay dJEeKTpoHa, a macca m,=1838,6m,, roe m, — macca
AJIEKTPOHA.

Hetimpon ve umeeT 3apsija, a ero Macca m,=1838,6m..

[IpoToH W HEWTPOH HMEIOT CIUH, MO BEJIUMYUHE PABHBIA TMOJIOBUHE
nocrostHHoM [Limanka.

3apsmoBOe YUCIIO SApa, WIM ATOMHBIA HOMEp, PaBeH YHCITY MPOTOHOB,
BXOJISIIIIAX B €r0 COCTAB.

MaccoBoe unciio A paBHO YUCITY HYKJIOHOB B SIZIpE.

Jlist 0603HaueHUs siApa MPUMEHSETCS CUMBOJI XA, roe X - xuMmudeckuit
CHUMBOJI JJAHHOTO JIEMEHTA.

Snapa ¢ ONMHAKOBBIMM 3apsiamMH, HO Pa3IUYHBIMA MAaCCOBBIMU YHCIIAMH
HA3BIBAIOTCS U3OMONAMU.

Panuyc siapa mponopiioHaneH KyOu4ecKoMy KOPHIO U3 MacCOBOTO YHCIIA.
Macca siapa Bcerjia MEHbIIE CyMMbI MAacC HYKJIOHOB, BXOJSIIMX B €ro
COCTaB.

Jegexm maccwl - 3TO Pa3HOCTh MEXKITY CYMMOW Macc HYKJIOHOB Siipa U €ro
Maccou.

DHeprus CBs3M SApa paBHA TOW pabOTe, KOTOPYIO HYKHO COBEPIITUTH, YTOOBI
pa3IeauTh SAPO Ha OTACIHHBIC HYKIOHBI.

OHepeust cea3u si0pa paBHA MPOU3BEICHUIO JeeKkTa Macchl Ha KBaapat
CKOpPOCTH CBETa.

DOHeprusi CBSA3M, MPUXOIAIIMNCA HA OJUH HYKJIOH, Ha3bIBACTCS YOENbHOLU
oHepauel CA3U.

Cutbl, yACp>KUBAIOIINE HYKIIOH B SI/IPE HA3BIBAIOTCS s10EPHBLIMU.

SInepHbie CHIIBI OTHOCSATCS K CHIIBHOMY B3aMMO/IEHCTBHIO.

SnepHblie CUITBI TIPOSIBIISIIOTCS TOJIBKO B MPEeiax pazMepa sapa U siBISIOTCS
KOPOTKOJIEMCTBYIOLIUMU.

SnepHble cuiBl HE 3aBHCAT OT BEJIMYMHBI 3apsiia siapa  (3apsiaoBo-
HE3aBHUCHMBI).

SnepHble  cuibl  3aBUCAT  OT  B3aUMHOW  OpPUEHTAIlMM  CIHHOB
B3aUMOJICUCTBYIOIINX HYKJIOHOB.

SAnepHbie CUIBI 00JANAIOT CBOUCMBOM HACHIWEHUsT — KaXKJbIA HYKJIOH
B3aMMOJICHCTBYET TOJHKO C OTPAHUYEHHBIM YHCIIOM HYKJIOHOB.
HcrounnkaMu — SIICPHOTO  B3aMMOJICHCTBHS  SIBISIFOTCS ~ DJICMCHTApHBIC
YaCTHUIIbI, HA3bIBAEMBIC T-ME30HAMU.

HaubGonpielr osHeprueit cBs3W 007adalOT dSJEMEHTHI CpeAHEH 4YacTu
tabauiel Menneneesa (ot 50 go 70).

SnepHas oSHeprusi BBIJACISCTCS TPH CHUHTE3E JIETKUX SJEP, KOTOPBIMA
NpOTEKAeT MPH BBICOKOM TeMIepaType (memnepamypHulii cunmes).

SnepHas SHeprusl BBIACIACTCS TPHU JICICHUU TSKEIBIX SIEP BCICIACTBHUE
O0OMOapIUPOBKH UX HEUTPOHAMU (yenHas peakyusl).
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PaanoakTHBHOCTD.

Paouoaxmusnocmeio  Ha3pIBaeTCS  CaMOIIPOU3BOJIBHOE  MPEBpAICHUE
HEYCTOMYUBBIX fAJIep B sipa APYrUX OBJIEMEHTOB, COMPOBOXKIAIOIINECS
HCITyCKaHUEM 3JIEMEHTapHBIX YaCTHUIl WU APYTHUX sSAep (pacnad).

CornacHo 3aKOH)Y paouoakmueéHo20 pacnadd, YMEHBIIEHUE CO BPEMEHEM
yuciaa PaJAMOAKTUBHBIX SIJEP MNPOUCXOAUT HIKcmoHEeHIManbHO: N=Nj -
MOCTOSIHHASI pacmaa.

llocmosinnas pacnada paBHA OTHOILICHUIO YHCJIA PACTIABIIUXCS SIIAEP K UX
o01eMy yuciy (BEpOSITHOCTh paciaza).

[TocTostHHas pacnana MHAUBUAYaIbHA ISl KaX0TO XUMHYECKOTO 3JIEMEHTa
U HE 3aBUCHUT OT BHEITHUX YCIOBHM.

[IpoMexyToK  BpeMEHHM, 3a  KOTOPbIM  pacmajaercs  IOJOBUHA
POIOPIIMOHAIILHOTO YHUCJIa PaJMOAKTUBHBIX S/Iep, HA3bIBACTCS Nepuooom
nonypacnaod.

[lepuon mosypacnaaa u MOCTOSIHHAS paciajia 00paTHO MPOMOPIIMOHATBHBI.
PannoakTUBHOCTh BCTPEUAIONIMXCS B TEPUOAEC H30TOMOB HA3BIBAIOT
ecmecmeeHHol, a PAANOAKTUBHOCTh UCKYCCTBEHHO MOJYYEHHBIX U30TOMOB -
UCKYCCMBEHHOU.

EcrecTBeHHass 1 MCKyCCTBEHHAs pPaJWOAKTUBHOCTb MOJYUHACTCS OJHUM U
TEM K€ 3aKOHaM.

N3nyueHue paauroaKTUBHBIX BEHIECTB OBIBA€T TpeX BUIOB: o, P, 7 —
M3JTy4YEHUE.

0-1yyu TPENCTABISAIOT COO0OM TOTOK siiep TeNus, BBUICTAIONIUX UX
HECTAOWJIBHBIX SIIEP, UCTIBITHIBAIOIINX O -paCIIa.

a-pacnad — 3TO TMPOLECC CaMOMPOU3BOJIBHOTO (CIIOHTAHHOTO) MPEBPAIEHUS
HEYCTONYMBBIX SIAEP B sIAPA IPYTHUX SJIEMEHTOB.

a-pacnaj — XapakTepeH ISl TAKEIbIX sIep.

O-4acmuysl BBUICTAIOT U3 SJIpa ¢ KUHETUYECKOW SHEPTUEH, COCTABJISIOLICH
HECKOJbKO M»1B.

Kunernueckass sHeprusi o-4acTUIlbl BO3HMKAET 3a CuUeT W30bITKAa SHEPrUu
MOKOSI UCXOJHOTO (MaTepUHCKOTO) si/ipa HaJl CyMMapHOW JHEpPTrHeil MOKOos
MOJTYYEHHBIX JOUEPHUX SJEP U O-HACTHIIBI.

Ecnu nmouepHee s1po B BO30OYXKIEHHOM COCTOSIHUM, TO O-pacraj
COTIPOBOXKJIACTCS Y-U3TYYEHUEM.

0-4acTHIla TOKUIAET SJIpO, MPOCAYUBASICh Yepe3 MOTCHIUAIBbHBIA Oaphep
(mynnenvuwviti 5¢pgpexm).

0-4aCTHUI[BI HMMEIOT BBICOKYI0 HWOHHM3AIMOHHYIO CIOCOOHOCTh, MOATOMY
OYEHb OBICTPO TEPSAIOT SHEPTHIO.

IIponukarowas cnocobrocmuv (WU npobe2) 0-4acTHI] B BEIIECTBE Maja.

[ -1yuu IpenCTaBIAIOT CO00M MOTOK JIEKTPOHOB U MTO3UTPOHOB.

[To3utpoH wuMeeT Te K€ CBOWCTBA, 4YTO W DJEKTPOH, HO oOO0Jamaer
MOJIOKUTEIILHBIM 3apsI0M.

CymiecTByeT Tpu BHjAa -paciiajia: 3JeKTPOHHbBIN, TO3UTPOHHBIN U K-3axBar.
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23.

24,
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26.

27,
28.

29.

30.

31.

32.

33.

34,
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Bo3HukHOBeHHE »dJeKTpoHa TpH [-pacmaje CBSI3aHO C MpeBpallleHUEM
OJIHOTO U3 HEUTPOHOB B MPOTOH.

Ecnu nouepnee simpo HaxoauTcss B "BO30Y)KJICHHOM COCTOSHHH', TO [3-
pacnaji COIPOBOXKIACTCS Y-U3T)YEHUEM.

DONEeKTpOHbI, BO3HUKAWOIIME TpU [-pacmaze, UMEIOT HENpPEePhIBHBIM
DHEPreTUYECKUM CIIEKTD.

[Tpu mo3uTpoHHOM [-pacmaje oJMH U3 MPOTOHOB MIPEBPAIIACTCS B HEUTPOH.
K-3axeam cocTouT B TOM, 4YTO $JIpO TOTJOIIAET OJAMH M3 DSJIECKTPOHOB
onmmxaitieit k sapy odonouku (K-o0omouka) cBoero atoma.

B pesynbrare K-3axBaTa 0auH U3 MPOTOHOB NIPEBPALIAETCA B HEUTPOH.
[Ipu3nakoMm 3axBaTa  SIBISIETCSI  UCIIYCKAHUE  XapaKTEPUCTUUYECKOTO
PEHTTE€HOBCKOTO U3JIy4YEHUS.

Y -u3nyyeHue TPECTaBIsAeT COO0M PIEKTPOMArHUTHOE U3TYyYEHUE C JUTMHOU
BOJHBI MeHee 10 M.

DHeprusi KBAaHTOB, 00pa3yIOUIUXCsS MPHU pacmajie siiep, COCTABISIET OOBIYHO
10x»B 1 6M»3B.

Y -U3NydeHue 001a1aeT OOJBIION MPOHUKAIOIIEH CITOCOOHOCTHIO.
Bzaumooeiicmeue Y-U3IyueHus ¢  Gewecmeom  COMPOBONKIACTCS
dbotorpdexrom,  KommnroH-3pdekToM U pOXKIECHUEM  BJIEKTPOH-
MO3UTPOHHBIX Tap.

Jloza uznyuenuss — 3TO SHEPIUST HOHUZUPYIOIIETO U3ITYYCHUs, TOTJIONIECHHAS
eMHUILIEH Macchl 00Jy4yaeMoro BellecTBa (MOTIoMIeHHAas J103a).

Enununeit noenowenus oozwt 8 CU siBnsiercs rpait (I'P.).

1I'p. paBeH 103€ U3IyUYEHUs], IPU KOTOPOM OOJTy4EHHOMY BEILIECTBY MAaCCOM
Ixr

BrecucremHoOM enuHMIICH TOTJIOIICHUE JI03bI H3IIyUYCHUS sBIsIeTCs Pao.
Pan=0,01.I"p.

IKcno3uyuornHas 003a — OTO J03a PEHTTEHOBCKOTO U y-M3JIy4YCHUH,
omnpenelsiemMas 0 MOHU3AIUU B BO3AYXE.

Ennnanneit sxcnozuyuonnoti oozl B CU sBnsercs Ki/Kr.

BrecuctemHoll eauHUIEH 9Kcno3uyuoHHou 003vl siBAsieTCs penmeen (P)
1P=2,6810Ki/Kr, uto cooTBercTBYeT 0O6pazoBanuto 2,08*10 map noHoB B 1
CM BO3AyXa.

OKBHMBAJICHTHAs JI03a WCHOJB3yeTCs JUIsl y4yeTa BO3HHUKAIOIIUX TIPHU
OOJlyYeHUHU MKUBBIX OPraHW3MOB OHOJOTHYECKUX d(PPEKTOB, BEIMUHMHA
KOTOpPOM pa3iInyHa.

Enununa sxseusanenmuoui 0ozvl B cucteme Cu — 3ugepm (3B). 1 38=1]x/Ko.
BrecuctemHass enuHWIa IKBUBAJICHTHOW JO3bI — 09p (Ouonozuyeckutl
9KEUBATIEHIN PEHM2EHA).

1 63p COOTBETCTBYET MOTJIOICHHON J03€¢ B 1paa B cilydae peHTTE€HOBCKOTO
u y-uznyuyenuit. 165p=0,013 B.

OxBuBanieHTHas 103a B 400-500 6op, momydeHHass YE€TTOBEKOM 32 KOPOTKOE
BpEMS MPU TOTAITHHOM OOJIYYSHHUH TeJia, MOXKET MIPUBECTU K CMEPTHU, OJTHAKO
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47.
48.

10.

11.

12,

13.

14,

15.

Takasi >K€ J103a, TOJIydeHHas B TEUYCHHE BCEH KWU3HHW, HE MPUBOJIUT K
BUJIUMBIM U3MCHEHUSIM.

AKTHUBHOCTh paJIMOAKTUBHBIX BelecTB B CU uzmepsiercs B Ooxkepiiisix (bx)
1hK paBeH aKTUBHOCTH HYKJHWJIA, MPU KOTOpOM 3a lc mpoucxoaut 1 akr
pacmana. 1bk=1 pacnan/c.

Buecucremnas enunuiia aktuBHocTH — Kropu (Ku).

1 Kiopu ompenensiercs Kak aKTUBHOCTh TaKOTO MpeIMeTa, B KOTOPOM
npoucxoaut 3,7-10"° akToB pacmana B cexyrmy. 1Ku=3,7-10"bx

SnepHbie peakuum.

Aoepnvle peaxkyuu — 3TO B3aUMOJIEUCTBHUE SApPA C DJIEMEHTAPHON YaCTHUILIEH
WM C APYTUM SIPOM, IPUBOJSIIEE K TPEOOPa30BaHUIO AIpA.

Haubonee  pacmpocTpaHeHHas — siiepHas — peakiuss eCTh  PeaKlus
B3aMMOJECHUCTBUA JIETKOM 4YacTUIBl C SApOM, B pPE3yJbTaTe KOTOPOro
oOpa3zyeTcs Jerkas 4acTuiia 1 Ipyroe siipo.

[IpumepamMu >IE€MEHTAPHBIX YACTUIl SABJSIETCA HEUTPOH (n), mpoToH (p),
neitpon (d)-sapo Tsoxenoro Bogopoaa Hp, a-yactuiia, y-acTuiia.

SAnepHble peakiii MOTYT CONPOBOXKAATHCSA BBIACICHUEM HIIA TOTJIOIMICHUEM
SHEepPruu (menyiosvim 3¢ghexmon).

TeroBoit >¢dekT peakuuu OMNpeneiseTcss Ppa3HOCTbIO MacC IMOKOs
UCXOJIHBIX U KOHEUHBIX SZEP.

Ecnu cymma Bcex oOpasyromuxcs saep 6os1ee CyMMbl MacC UCXOIHBIX sIIED,
TO peakiusi OylneT HATH C TOTJIONIEHHEM JHepruu (OTpUlaTeIbHBIN
Ter10BoM d(PdeKT).

Tsokenoe anpo (HampuMmep, SAPO ypaHa) MPU MOTJIOMIEHHMM HEHUTpoHa
JIEJTUTCS Ha JIBE MPUMEPHO PABHBIC YACTHU.

[Ipn pacmame xakaoro sjapa BhIAENAETCS 2-3 HEUTPOHA, YTO NMPUBOJIUT K
LIETHOM PEaKIrH.

VYrpasnsiemas nenHas peakuus HCHOJIb3YeTCs B SJEPHBIX peakTopax s
MOJIYYEHHUSI SHEPTUU.

[lepBas B Mupe aTromMHasi yieKTpocTanius opuia 3amymieHa B 1954 r. 8 CCCP
(r. OGHUHCK)

Tepmosioepnasn peaxkyus TPENCTaBISIeT COOOW CIUSHUE JIETKUX SAEp C
obpazoBaHueM 0oJjiee TSIKEIBIX SJIep;

Temnepatypa npu TepMOSAEPHONM pEAKLUU COCTABIISIET JECSATKU MUIIH.
rpanycoB KenbBuHa;

TepmosiiepHbIe peakivK SBJISIIOTCS UCTOYHUKOM dHeprun CoJiHIIa U JPYTUX
3BE3I;

Hoepnoti eduHuyell 6pemeHu CU3HU HA3BIBAIOT BpeMs, HEOOXOIUMOE
HYKJIOHY ¢ 3Hepruei 1 M»aB, yToObl MPONTH paccTOsIHUE, PaBHOE JUAMETPY
51;1pa=10'23 C.

Opgexmuernoe ceuenue A0epHLIX  nNpoyeccog — OITO  BEIMYUHA,
XapaKkTepu3yronas BEpOATHOCTh B3aUMOACICTBHS YACTHUIIBI C SIAPOM;
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22,

Enununeit apdekTuBHOro ceueHus SACpHBIX MPOIIECCOB sBseTcs OapH. 1
OapH =10'28M2;

[Ipy TPOXOKICHWHM 4YaCTHIl Yepe3 MHIIEHh TOTOK HMX OcCla0eBaeT IIo
AKCITOHCHIIMATTLHOMY 3aKOHY.

JJieMeHTApPHbIE YACTHUIIbI.

OnemenmapHuiMy  HA3bIBAIOTCA  YAaCTHLBI, HEAEIUMOCTh KOTOPBIX B
HACTOSILEE BPEMS YCTAaHOBJICHA.

DJleMEHTapHbIE YaCTHUIIbI MOTYT MPEBPAIATLCA IPYT B IPYTa;
EcTecTBEHHBIM HCTOYHUKOM 3JIEMEHTAPHBIX YACTUIL ABJISIOTCS KOCMUYECKUE
JIy4u;

HcKyCCTBEHHO 3JIEMEHTAPHBIE YACTULBI ITOJTYYaIOT B YCKOPUTENSX;

Bce anemenTapHbie 4acTHUIBI UMEIOT JUOO IIEJIbIA, B TOM YHCIE HYJEBOW,
00 MOJIYIEIBIN CIIUH;

YacTuipl ¢ 1ENbIM CIIMHOM Ha3bIBalOTCA 0Oo3onamu ((POTOHBI, MPOTOHBI,
ME30HBI);

bo3oHnam oTBeUalOT CHMMETPUYHBIE BOJTHOBBIE (PYHKITUH;

bo30oHbBI NOgUUHSAIOTCS cTaTUCTUKE bo3e-OlHITelHa;

YacTuipl ¢ MONyLEIbIM CIIMHOM Ha3bIBAIOTCS epmuonamu (3JIEKTPOHBI,
MIO3UTPOHBI).

depMHOHaM OTBEYAIOT aHTUCHUMMETPUYHBIE BOJTHOBBIE (DYHKITHH.
®epMuoHbl noaunHAOTCA cratuctuke Gepmu- J{upaka.

Jsist pepMHOHOB B OTJIMUKE OT O030HOB, CIIpaBeAUB NMpuHIU [laysmm.
Mex 1y HyKJIOHaMU UMEET MECTO CUIIbHOE B3aUMOCHCTBUE (SIIEPHOE).
Mexny hoToOHAMU UMEET MECTO JIEKTPOMArHUTHOE B3aUMOJICHCTBHE.
Hapspy ¢ uyacTumamMm  CymIeCTBYHOT  AHTHUYACTHUIIbI,  HMMEIOIIUE
OTPHULATENILHYIO SHEPTHUIO;

IIpu BcTpede 4YacTUIbl C AHTUYACTUIIEH MPOUCXOJUT MX YHUUTONKCHHUE
(annueunsayus);

CunbHbIE B3aUMOJICHCTBUSI 00YCIAaBIUBAIOT CBSI3b MPOTOHOB M HEUTPOHOB B
Aapax;

Ilepenocyurxom cunbHo20 83auUMOO0elicmaus SBIAECTCS TIIFOOH-IJIEKTPUIECKU
HEWTpaJibHAs YacTUIIAa C HYJIEBOM Maccoil U CIIMHOM, paBHBIM | (B eAMHUIIAX
h);

llepenocuuxom 31eKMpPoOMASHUMHO20 83aumooeticmeus aBiseTcs (HOTOH-Y
KBaHT 3JICKTPOMAarHUTHOTO TOJISI C HYJIEBOM MAacCOM M CKOPOCTBIO, PaBHOM
CKOpPOCTH CBETa.

CrnaOble B3aUMOJIEHCTBHUSI OTBETCTBEHHBI 3a BCE BHJIBI pacmaja, 3a Bce
MPOLECCHl B3aUMOJCHCTBUSA HEUTPUHO C BEIIECTBOM, a TAKXKE 3a MHOTHE
pacnaabl 3JIEMEHTAPHBIX YaCTHIL.

llepenocuuxom cnabozo 83aumoodeticmeus SIBIAIOTCS TPOMEXKYTOUHBIE
BEKTOPHBIE 0030HBI-CBEPXMACUBHHBIE AJICKTPO3aAPSIKEHHBIC YACTHUIIBI.

CnuH BeKTOpHBIX 0030HOB paBeH 1, a Macca MPEBBIIAET MACCy MPOTOHOB B
100 pas.
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PeaKHI/II/I, rac OCHOBHYIO POJIb HUT'PACT cinaboe B33.I/IMOI[CI>1CTBPI€ SABJIIIOTCA
HNCTOYHHUKOM SHCPIUA COJ'IHHa.

I'pasumayuonnoe 63aumooeticmeue — YHHUBEpCalbHOE, Haucadeniee,
paanyc B3auMOJICHCTBUS pPaBeH 0€CKOHETHOCTH.
I pasumayuonnvie cunbl — OTO CUJBI TPUTHKCHUSA, TEPECHOCYHUKOM

IPaBUTALIMOHHOTO B3aUMOACHCTBHS CUMTACTCS — IPABUTOH.

I'paBUTOH HMMEET HYJIEBYIO MacCy, HYJIEBOW DJIEKTPUYECKHU 3apsA] CIUH
PaBHBIN IBYM.

Jlenmonbl — KJlacC AJIEMEHTAPHBIX YAaCTHIl, HE y4YaCTBYIOUIMX B CUJIBHOM
B3aMMO/JICHCTBUMU.

Knacc 1enToHOB COOEPKUT 6 uacmuy — € , Ve, 4L,V ,,, T , [

Tpu 3apspKEHHBIX JIEITOHA €, 4,7, YYacTBYIOT B DJIGKTPOMAarHUTHOM U
c1aboM B3aMMOJICUCTBUSIX.
Knacc 1enToHOB coaepkut 6 anmuvacmuy — €, Ve, £,V ,, T, fL,;

JIJist BBIIETICHUSI J1IenmMOHO8 KaK TPYIIBI UM TPUIKHCHIBAIOT JIeNMOHHDbILL
3apso o,

Jist menToHOB o=+1, a7 aHTWUJIENTOHOB 0=-1, i1 BCEX OCTAJIbHBIX
ssieMeHTOB 0=0;

[Ipu Bcex mpolieccax B3auMOIIPEBPAIICHUS COXPAHSAETCS JICNTOHHBIN 3apsi,
B 3TOM 3aKJII0YAETCS 3aKOH COXPaHEHUS JIENITOHHOTO 3aps/a.

CewmelicTBO JIETITOHOB CUUTACTCS VCTHUHHO HEUTPAJIbHBIMU
GyHIaMEHTAIBHBIMHA ~ YacCTHIIAMHU. OJKCIIEPUMEHTBI  CETOIHSIIHETO JTHS
TOBOPSAT 00 UX HEIETUMOCTH.

Aoponbl — KJacC BJEMEHTapHbIX YacTHI], YYacTBYIOIIMX B Hapsany cC
ANIEKTPOMATHUTHBIM U CJIA0BIM, TAK)XKE B CUTbHOM 83AUMOOCUCNBUSIX.

Bce nenmonbl, XKpoMe€ MIOOHA U JIENITOHA SBJSIOTCS CTaOMJIBHBIMU
YacTHUI[AMHU.

AJpOHBI JENATCA HA cmabuibhble Yacmuybl U pe30HAHCYI.

Cmabunvuble adpoHbl JIENSATCSA Ha 2 TOATPYNNBI O THUIY CIWHA U
CTaTUCTHKE.

AJIPOHBI C 1ENIBIM CIIMHOM Ha3bIBAIOT ME30HAMU,

AJIpOHBI C MOJTYLIEJIBIM CIMHOM Ha3bIBAIOT OAPUOHAMU,

Pe3onaHcCeI pacmagaroTest 3a CYET CUIIbHBIX B3aUMOJCHCTBUM;

«CTaOWibHBIE YaCTULBD) PACHaJarOTCs 3a CUET JJIEKTPOMAarHUTHOTO U
¢JIa00ro B3aUMOJIEHCTBUM.

JIist BeleNeHUsl 6apuoHo8 UM TPUNHUCHIBAIOT OapuouHbili 3apso B. B =+1-
u1st 6apronoB, B=—1-nsa antubapuono, B=0-1151 He 6aprOHOB.
H3oTonuueckne MyIbTUIUIETH OOBEIUHSIOT aJAPOHBI, MMEIOIINE OJM3KHe
Macchl, OJMHAKOBbIC OapyOHHBIE 3apsiibl, OIWHAKOBHIE CIHHBI W
OTJINYAIOIITUECS AIEKTPHUUCCKUM 3apsIoM;

CusnibHBIE B3aWMOJICHCTBHSI JIJISl BCEX aIPOHOB, BXOSIIMX B OJMH U TOT K€
MYJIBTHIUIET, OJHWHAKOBO. HM30Mynbmuniemy TPUIIACBIBAECTCA U30CHUH J,
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11.

KOTOPBIH OIpEAeNsseT YUCIO 4YacTul (n) B HM30TONMUYECKOM MYJIBTUILIETE
n=2J+1.

HepequL l/IH(l)OpMaIII/IOHHI)IX TCXHOJ’IOI‘Hﬁ, HCIMOJIB3YEMBIX NIPHA
OCyIIECTBJICHNHN 06p330B3TeJILHOFO nmpomecca o ANCIHUIIJINHE,
BKJIIOYasl MEPEIYCHb NMPOrpaMMHOro o0ecrieyeHUs: U I/IHq)OpMa]_[I/IOHHI)IX
CIIPABOYHBIX CHUCTEM.

B y‘{e6HOM mponoecce i OCBOCHHUA JUCHUIIIIMHBI  HCIIOJIB3YIOTCA

CICAYIOIHNC TCXHUYICCKUC CPCACTBA.

12.

KOMIIBIOTEPHOE W MYJIbTUMEAUIHOE O0OpyaoBaHWE (HA JEKIUAX, IS
CAMOKOHTPOJISI 3HAHWW CTYIEHTOB, JJs OOCCIICUEHUS CTYyJCHTOB
METOIMYECKHUMH PEKOMEHIAlUSMH B DJIEKTPOHHOU Gopme);

npubopsl U 000pyAOBaHUE Y4ye€OHO-HAyYHOTO Ha3zHaueHus (Tpu
JEMOHCTpAIUU PA3JIMYHBIX METOOB JIa3epHON OMOMEUIIVHBI );

MakeT MPUKIAAHBIX OOydJaloluxX NporpamMMm (IJii CaMOMOATOTOBKU H
CaMOTECTUPOBAHHS).

Pa6ora ¢ mpezenramusamu — Microsoft Power Point PaboTa, ¢ nokymeHTamu
— Microsoft Word m nap., pabota ¢ D3JIGKTPOHHBIMH OHOJMOTEKAMHU
o0Opa3oBaTeNpbHBIX M HAyYHBIX pPECypcoB, B TOM uucie ¢ HaydHoi
AJIEKTPOHHOM OubIMoTeKoit eLibrary, pabora ¢ WEB-2 texnonorusmu.

Onucanue MaTepuaJbHO-TEXHUYECKOM 0a3bl, HeOOXOAUMON ISt
OCYLIECTBJICHHS 00pa30BaTEJIbHOI0 MPOLECCA MO0 JMCHHUIINHE
3aKpEIUICHHE TEOPETUYECKOTO MaTepuaja W MPUOOpeTEeHHE MPaKTHYECKUX
HABBIKOB MCIIOJIb30BAaHUS amlmnapatypbl JUisl TPOBEPKH (HU3HUECKUX 3aKOHOB
o0ecreynBaeTcsl MOCPeACTBOM JEMOHCTPALMKM MPUOOPHI U 000PYIOBAHUE
y4eOHO-HayYHOT'0 Ha3HAYCHUSI;

MpU TPOBEACHUM 3aHATUM UCIOIB3YIOTCS KOMIIBIOTEPHBIE  KJIACCHI,
OCHAIIEHHBIE COBPEMEHHON KOMIIBIOTEPHOU TEXHUKOM;

MpU U3JI0O)KEHUM TEOPETUYECKOT0 MaTepuana HUCIHOJIb3YeTCs JIEKIMOHHBIN
3aJl, OCHAILEHHBI MYyJIbTUMEIUA TMPOEKIHOHHBIM OOOpYAOBaHUEM W
MHTEPAKTUBHOU JTOCKOM.
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