[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NuctutyT MareMaTtuku, Pu3nku 1 HHPOPMAITMOHHBIX TEXHOJIOTUN
Kadenpa Teopernueckoit U 3KkCIEpUMEHTATBLHON PUZUKU

PABOYAS ITPOT'PAMMA

YTBEPX/IAIO:
JUpPEKTOP-UHCTUTYTA

0 OBPAS
?'(E 0BPA30847, Op

HHOOPMAOIHE
TERHOSON

0
%

O
y VNN
L -.N“\&Qdoﬁ
LIRSS

o pucuumanae b1.B.OJ1.4 ®u3nka aTOMOB ¥ aTOMHBIX SIBJICHUN

Hanpasnenue noaroroBku/cnennanbHoCcTh: 03.03.02 - duszuka

[Ipoduns/nanpasnenHocTs/cienuanu3anus: OyHnaMenTanbHas GuU3nKa

YpoBeHb BhICIIET0 00pa3oBaHus: OakaJaBpuaT

KBanudukauus: bakanasp

rox Habopa: 2020

TambOo0B, 2023



ABTOp NMpOrpamMmsbi:
Kannunar Texuuueckux Hayk, AOLUEHT 30J0TOB Anekcanip EBrenbeBuy

Pabouas nporpamma cocrapinena B coorBetcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 03.03.02 -
®dusuka (ypoBeHb OakanaBpuara) (mpukaz MuHucCTepcTBa 00pazoBanus U Hayku PD ot «07» aBrycra 2014
r. Ne 937).

Pabouas nporpamma npuHsTa Ha 3acenannu Kadeapsl TeopeTnyeckoit 1 SKCIepuMeHTaIbHOU Pu3nuku «16»
utoHs 2023 r. [Tporokos Ne 8

Paccmorpena u omoOpeHa Ha 3acemaHun YdeHoro coBera MHcTuTyTa MareMaTukd, (U3UKA U
nH(popMaIrmoHHBIX TexHONMOoruH, [IpoTokon ot «21» uronHs 2023 . Ne 3.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctatIuHBL B CTPYKTYPE OIT BaKATaBPHATA. ...\ttt it ittt eee e i ieeeieeeaeeaaeeaas 6

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 6

. KoHTponb 3HaHMI 00y9atONINXCS U TUTIOBBIC OIIEHOTHBIC CPEICTBA. - . u e v eneeeneeneneeneeaneananeananeenenss 8

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 14
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 16
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 16



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CnocoOHOCTh HCMOIB30BaTh CIENUAIM3UPOBAHHBIE 3HAHWS B 00JacTH (DU3WUKH JJIT OCBOCHHS
POPMIBHBIX (U3UIECKUX AUCITUTUTHH

[IK-2 CrocoOHOCTh MPOBOAWTH HAyYHBIC HMCCICIOBAHUS B M30paHHOW OOJIACTH IKCMEPUMEHTATBHBIX H
(W) TeopeTHYeCKHX (PU3MUECKUX HCCIICIOBAHUNA C TMOMOIIBIO COBPEMEHHOHN MpUOOpHOI 0a3bl (B TOM
YHUCJIE CIOKHOTO (PU3UIECKOTO 000PYIOBaHMs) U MHPOPMAITMOHHBIX TEXHOJIOTHH C YUETOM OTEUYECTBEHHOTO

1 3apy0e)HOTO OIbITa

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:
- HAay4HO-HUCCIIEI0BATEIIbCKas

- OCBOCHHUEC MECTOI0OB Hay‘-IHLIX I/ICCJIG,Z[OBaHI/Iﬁ
- OCBOEHHUE TEOPUU U MOJEIEH

- yyacTue B MPOBEJICHUN (PU3NUECKHUX HCCIIeTOBAHUI 10 3alaHHON TeMaTHKe

- yuyactue B 0OpabOTKe MOMYyUYEHHBIX pE3yJbTaTOB HAy4HBIX HCCIIEJOBAHUNW HAa COBPEMEHHOM

YpOBHE

- paboTa ¢ Hay4HOH JIUTEPaTypOH ¢ UCIIOIB30BaHMEM HOBBIX HH(OPMAIIMOHHBIX TEXHOIOTUN
- MeJaroruveckas U MpoCBETUTEIbCKAS

- MOATOTOBKA U MPOBEICHHE YUCOHBIX 3aHATHH B 00IIc00pa30BaTEIbHBIX OpraHU3AIMIX

- HKCKYPCHOHHAs1, IPOCBETUTENILCKAS M KPYXKKOBasi paboTta

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIuXCsl TOJMKHBI ObITH COPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIMMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeicTBus (py HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

[IK-1 CnocobnocTh
WCTIOJIb30BATh
CHeHAIN3UPOBAHHbIC
3HaHHUS B 001acTH (DUNKH
JUIsS. OCBOCHHS TIPOQHIBHBIX
(U3NIECKHUX TUCTIUTUINH

3HaeT ¥ IMOHUMAET:

Hmeer CIICIUAJIN3UPOBAHHBIC 3HAHUSA B obmactu (1)I/IBI/IKI/I
JJIs1 OCBOCHUA HpO(l)I/IJ'ILHI:IX (1)I/I3I/I‘-IGCKI/IX JAUCIUIIIINH

YMeer (criocoOeH IPOIeMOHCTPUPOBATH ):

VYmeer (criocobeH MpoAeMOHCTPUPOBATH):
CaMOCTOSITETIBHO ~ UCIIONIb30BaTh  CIICIIMAIN3UPOBAHHBIC
3HaHMS B OONAacTH (M3HKH ISl OCBOCHHS MPO(UIBHBIX
(bU3HMYECKUX TUCIUIUTHH

Bnaneer:

HaBBIKAMU M YMEHHSMHU PEUICHUS MpOo(deCCHOHATBHBIX
3aj]a4 C UCIIOJIb30BAHUEM CIICIIMATTN3UPOBAHHBIX 3HAHUH B
obmactd  GU3MKM TSI OCBOEHHUS  MPOQHIBHBIX
(U3NIECKHUX TUCIIUTUINH

[IK-2 CnocobnocTh
MIPOBOJINTH HAyYHBIE
WCCTICIOBaHUS B M30paHHOMH
oOmact
IKCIEPUMEHTAIBHBIX U
(W) TeOpEeTUISCKHUX
(hM3UIECKUX MCCIICTOBAHMI
C TIOMOIIIBI0 COBPEMEHHOM
MIpUOOPHOI 0a3bl (B TOM
YHCIIe CIIOKHOTO
(hu3mIecKoro
obopymoBaHus) 1

B e

3HaeT ¥ MOHUMAET:

OCHOBHBIE METOJBl U CIOCOOBI TPOBENCHUS HAYYHBIX
HCCIIeIOBaHUH B N30paHHON
00JIacTH JKCIIEPUMEHTAJBHBIX M (WJIM) TEOPETUYECKHUX
(PU3NUECKUX HCCIICAOBaHUH.

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):
CaMOCTOSITENTFHO MTPOBOINTEH HAyYHBIC

HCCIICTOBAHUS B n30paHHOM obmactu
AKCIIEPUMEHTATBHBIX u (vm) TEOPETHUCCKUX
(bM3UYECKUX HCCIEIOBAHUA C TIOMOIBIO COBPEMEHHOMN
MIPUOOPHON 0a3bl




nHYPuUpMalnUHHDbIA
TEXHOJIOTUN C YYETOM
OTEYECTBEHHOTO U
3apyOeIKHOTO OITBITa

Bnaneer:

HaBbIKAMH TIPOBEJAEHUS HAYYHBIX HCCIENOBAaHUHA C
TIOMOIIFI0  COBpPeMEHHOW  mpubopHOW  06a3el |
MH(OPMAITMOHHBIX TEXHOJIOTUH c y4eToM

OTEYECTBEH "HOTO U 3apyOEKHOTO OTIBITA.

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

[TK-1 CrtocoGHOCTH HCTIONIB30BaTh CHEIHATM3UPOBAHHBIC 3HAHUS B 001aCcTH (DU3HUKU ISt

OCBOCHHUS MPOPUITHHBIX GU3UYECKUX TUCIUTUIHH

Ne HanmenoBanme ®dopma oOyueHus

/1 JACLIVIUINH,
OTIPEIEIISIOIINX

MCXKIUCHUITIIMHAPHBIC

Ounas
(cemecTtp)

CBS3M 2134|516

1 [AmanTanmonHas +
JUCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "Cencopsr"

2 |AmanTanroHHas +
MACLIUIUINHA IS
MHBAJIMIOB H JINI] C
OB3 "®wu3uka
MIPOYHOCTH H
IIaCTUYHOCTH"

3 [Mexanunka +

4|Ontuka +

5[OcHoBEI +
HAHOTECTHHTA

6 |IIpakTrka mmo +
MOy YEHHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB

7| TeopeTuueckas + | +
MeXaHUKa ¥ MEXaHHKa
CIUTOIIHBIX CPex

8 |du3uka aTOMHOTO +
spa, IEMEHTAPHBIX
YacTHUIl ¥
(hyHIaMEHTAIbHBIX
B3aMMOICHCTBUH

9 |®u3uka +
KOHJICHCUPOBAHHOI'O
COCTOSHUSA

10 |Pusnyeckre 0CHOBBI +
MHKPO- ¥
HAHOCHUCTECMHOU
TEXHHUKH

1

—

dusznyeckoe +
MaTepHaIOBEACHNE

[IK-2 CnocoGHOCT, TPOBOAWTH HAyYHBIE MCCIECIOBAaHUA B HW30paHHON oOmacTu
AKCTIEPUMEHTAIBHBIX M (MJIM) TEOPETUYECKUX (DU3MUYECKUX MCCIENOBAHUN C TIOMOUIBIO
COBPEMEHHOU MPUOOPHOI 0a3bl (B TOM YHUCIIE CIOKHOTO (PU3NUECKOTO 000pYIOBaHUS) U
WH(POPMAITMOHHBIX TEXHOJIOTHI C yUYETOM OT€YECTBEHHOTO H 3apYOEKHOTO OTbITa




Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPENETIAIOINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

21314 (15]6|7|8

1 |BeraucnurensHbIe + 1+ |+
TEXHOJIOTUH H
U3MEpEHUS B
¢$uznueckoM
JKCIIEPUMEHTE

2 |KBanToBas Teopus + | +

W

Mexanunka +

4 |IIpaxTuka no +
MOJTY4YEHUIO
po(heCCHOHATTLHBIX
YMEHUH U OIIbITa
npoheCcCHOHATTLHOU
JeSITeIbHOCTH

5|CencopHbie +
yCTpoicTBa

6 [Dusuka + |+ | +
MO TIPOBOTHUKOB H
JTIUDIICKTPUKOB

7|OnexTpudecTBO U +
MarHeTu3M

8 [ OnexTponuHamuka + | +

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucrunmHa «P@u3nKa aTOMOB W aTOMHBIX SIBICHUI» OTHOCHTCS K BapUATHBHOM YacTH y4eOHOTo IjIaHa
OII no nanpasnenuto noaroroBku 03.03.02 - dusuka.

Juctunnuza «dus3uka aTOMOB M aTOMHBIX SIBIICHHI U3ydaeTcsi B 6 cemecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIMHEL: 6 3.€.
Ounas: 6 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216
KonTaktHas pabora 80
Jlexuu (Jlexiun) 16
Jlaboparopnsie (JIab. pab.) 32
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 100
OK3aMeH 36
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnou DOopMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT

pab. [pad.




[0]o[o]oO|
6 cemecTp
1 E;)(f);:cxaﬂ Teopus 4 1101101 36 CobecenoBanue
2 DNIEeMEHTHI KonTpomnbhas
KBaHTOBOM 6 (10 |10 | 34 pabora;
MEXaHUKH CobecenoBanue
3 ®du3uKa aTOMOB U KonTponbHas
MOJIEKYT 6 |12 |12 | 30 pabora;
CobecenoBanue
Tema 1. bopoBckasi reopust aroma (IIK-1)
Jlekumus.

PaBHOBECHOE TETIIOBOE M3ITyYeHHE, OCHOBHBIC 3aKOHOMEPHOCTH. 3akoH Kupxroda. 3akon cmemenns Buna.
3akon Pomes-Ixunca. dopmyma Ilmanka. I[lpenenbable cioyuam dopmynsl [lmanka. Topmo3snoe
peHTreHoBckoe u3nyudeHue. Baemnwmit dororddext. Ddpdexkr Komnrona. doTonsl. 3aKOHOMEPHOCTH B
aTOMHBIX crekTpax. JluHenyarsie cnektpbl. @opmyna banbmepa. Mogens atoma Tomcona, OmnbITHI MO
paccesauio  anbga-dactuil. Sxepnas momens aroma. Iloctymarer bopa. Omnwitet ®panka u Iepra.
OnemenTtapHas bo—posckas Teopusi aroma. OmnbiTel [ltepHa u I'epnaxa. CriuH snekrpoHa. TpymHOCTH
teopuu bopa.
IIpakTnyeckoe 3aHsATHE.

1. Pemenue 3aga4y u3 cOOPHHUKOB, MIPEICTABICHHBIX B OCHOBHOM H JIONIOJHUTEIBHOM JTUTEpaType 1o
IIPOWICHHOU TEME.

2. [IpopaboTKO# KOHCIIEKTOB JICKITHHA.
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1. CamocTosTENbHOE N3YYEHUE KOHCTIEKTOB JICKITUI.
2. CaMoCTOSTEIIbHOE PEIICHHE 3aa4 U3 COOPHHUKOB, MTPEACTABICHHBIX B OCHOBHOM M JIOMOJHUTEIBHOMN
JIMTEepaType.
3. [ToaroroBka K MMCHMEHHOM TTPOBEPOUHOM paboTe.
4. VriryOrneHHOE U3y4YeHHE MaTepraIoB TEMBI.

Tema 2. DiemenTHl KBaHTOBOI MexaHuku (ITK-1)
Jlexknus.
I'unore3za Jlyn ne-bpoinsg u ee SKCIEPUMEHTAIbHOE IOATBEPXkKIACHUE. BOJHOBBIE CBOMCTBA BEILECTBA.
[Mpuntun  HeompeneneHHoctu Ieizenbepra. VYpasuenue Ilpemunrepa. Ilcu-dpynxumsa. Ksanroanue
sHepruu. KBaHTOBaHME MOMEHTa HMMITyJabca. YacTuna B MOTEHIMAIBHOM sinuke. [IpoxoxkaeHne yacTuiisl
Yyepe3 NOTeHIUAIbHbIN Oapbep. ['apMOHUYECKHUI OCIIHILIATOP.
IIpakTH4eckoe 3aHATHE.

1. Pemenue 3a1au u3 COOPHUKOB, IPEICTABICHHBIX B OCHOBHOM U JIONOJIHUTEIBHOM JTUTEpAType IO
MIPOMIEHHOM TEME.

2. IIpopaboTKOif KOHCIIEKTOB JICKITHA.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CamocTOATENBHOE U3YYEHNUE KOHCTIEKTOB JIEKIUH.

2. CamocTosTeNnbHOE pelIeHue 3a/1a4 13 COOPHUKOB, MPECTABICHHBIX B OCHOBHON M TOTIOJTHUTEIHHON
JIuTeparype.

3. IloaroToBka K NMCbMEHHON POBEPOYHOI1 pabdore.
4. YryOneHHOe N3yYeHHE MaTepUaioB TEMBI.

Tema 3. ®usuka aromoB u moJjiekyJ (ITK-2)
Jlekuus.



MynBTUIUIETHOCTD CIIEKTPOB U CIIHMH 3JIEKTpOHA. MarHUTHbIM MoMeHT atoma. D¢ ekt 3eemana. [Ipunimmn
[Taynu. PacnpeneneHue 5I€KTPOHOB IO HHEPreTUYECKUM YpOBHsAM aroMa. llepumonmyeckas cucrema
a5eMeHTOB MeHnpeneeBa. XapakTepUCTUYECKUN PEHTTEHOBCKUM CIIEKTp. DHEPrust MoieKysl. MonekynspHble
cnektpsl. KomOnHamonHoe paccestnue cBeta. Beinykaennoe nznydenue. Jlazepol. Henuneitnas onrtuka.

IIpakTH4Yeckoe 3aHATHE.

1. Pemenue 3a1au u3 COOPHUKOB, TPEICTABICHHBIX B OCHOBHOM U JIOMOJIHUTEIBHOM JTUTEpAType IO
MIPOMIEHHOM TEME.

2. IIpopaboTKOif KOHCIIEKTOB JICKITHA.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. CamocTOATENBHOE N3YYEHNUE KOHCTIEKTOB JIEKIUH.

2. CamocTosTeNnbHOE pelIeHue 3a/1a4 U3 COOPHUKOB, MPEICTABICHHBIX B OCHOBHON M TOTIOJTHUTEIHHON
JIuTeparype.

3. IloaroToBka K NMCbMEHHON POBEPOYHOI1 pabdore.
4. YrmyOneHHOe N3yYeHHE MaTepHaioB TEMBI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

6 cemecTp
* mocemaemMocTs — 10 0auIoB
*  TeKylmi KoHTpoisb — 40 OannoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB

Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Boposckas Cobeceno 20 20 0amioB — CTYyAGHT YMEET COMNOCTaBUTH TMONYYEHHYIO NpHU
TEOpHs aToMa BaHUE MOJITOTOBKE K TMPAKTHYCCKOMY 3aHATHIO WH(OpPMAIUIO, CPaBHUBAThH

pa3HbIC TOYKU 3PCHHS Ha aHAIM3UPYEMYIO MPOOJIEMY, YMETh YETKO
(hopMyTHpOBaTHL CBOM BONPOCHI M OTBEYaThb Ha 33JaBacMble €My
BONPOCHI, BECTH JUCKYCCHIO C WCIIOJB30BAHUEM TEPMHHOJIOTHU
COBPEMEHHOU COIMOJIOTUU 00pa30BaHuUs

12 GayIoB - CTYIEHT YMEET MPUMEHSTh OIYUYCHHYIO MPH IMOATOTOBKE
K MPAKTUYCCKOMY 3aHATHIO HH()OPMAIUIO, OTBEYATh Ha OOJIBIITHCTBO
BOIPOCOB, BECTH TUCKYCCHUIO C HCIIOIb30BAaHUEM TEPMUHOJIOTHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

6 Oamra — CTYICHT BIAJICET TEOPETUYCCKUM MaTECpPHAIOM 1O TeMe
MPAaKTHYECKOTO 3aHATHS, WHOTJA 3arpylHsACTCSs TPH OTBETEC Ha
BONPOCHI, HE yMeeT CGOpPMYIHPOBAaThH CBOIO TOYKY 3pPCHHS Ha
o0cyxmaeMyto mpoonemy

Ecnu cryneHt He BinazeeT mpoONeMaTHKON MPaKTHYESCKOTO 3aHSTHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4UTHIBACT OTBET IIO
HaleyaTaHHOMY TEKCTY — OTBET OajlaMu HE OI[CHUBACTCH.




OneMeHThI
KBAHTOBOH
MEXaHUKHU

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

KonTponeHast pabota mpeacraBiseT co0oil 3aadn M0 MPOHIECHHBIM
TEeMaM.

10 GamnoB — CTYACHT BBIIOJHWI paboTy 0e3 OmMOOK M HEN0YETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

8 OaJIOB — CTYACHT BBINOIHUI PabOTy MOJHOCTBHIO, HO JOIYCTHII B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

6 Oamma — CTYOSHT NpPaBWILHO BBHINOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

4 Gamna — CTYACHT MPaBHJIBHO BBHIMIOJIHMWI MEHEE HOJOBHHBI PaboTHI,
JOMYCTHIT HECKOJIBKO HEAOUETOB.

2 famn — CTYOEHT NpaBWIBHO BBIONHHWI He Oonee 25% paboTsl,
JOTYCTHIT HECKOJIBKO HEZ0UETOB MU Oojiee 3 TpyObIX omrOoK

Cobeceno
BaHUE

10

10 0amioB — CTyIEHT YMEET COINOCTaBHTh MOJIYYECHHYIO TMpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpoBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUs

7 6aIoB - CTYACHT YMEET NPUMEHSTh MMOMYUYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOJIBIINHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

3 Oamya — CTYIEHT BiaJeeT TEOPETHYECKUM MAaTepUalIOM IO TeMe
MPaKTUYECKOTO 3aHATUS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooneMy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCA.

dusuka aToMOB
Y MOJIEKYII

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

KonTponeHast pabota mpeacraBiseT co0oil 3aadn M0 MPOHIECHHBIM
TEeMaM.

10 GamnoB — CTYACHT BBIIOJHWI paboTy 0e3 OmMOOK M HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

8 OaJIOB — CTYACHT BBINOIHMI PadOTy MOJHOCTBHIO, HO JOIYCTHII B
Hell He Oojiee OlHOM HErpyOOW OMMOKH M OHOTO HEIo4YeTa, WM He
OoJiee IBYX HEIOYETOB.

6 Oamma — CTYOSHT NpPaBWIGHO BBHIOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMYyCTHI He Oonee AByX TpyObIX OIMOOK, Wi He Ooiee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKKM W OJHOTO HEIOUYeTa, WU
He Oojee ABYX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPeX HEJOYETOB, WM MPHU OTCYTCTBHU OIIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

4 Gamna — CTYACHT MPaBHJIBHO BBHIMIOJIHMWI MEHEE HOJOBHHBI PaboTHI,
JOMYCTHIT HECKOJIBKO HEAOUETOB.

2 0amn — CTYOEHT NpaBWIBHO BBIIONHHWI He Oonee 25% paboTsl,
JOTYCTHIT HECKOJIBKO HEZ0UETOB MU Oojiee 3 TpyObIX omrOoK




Cobeceno 10 10 0GamioB — CTYIEHT YMEET COIMOCTaBHTh MOJIYYEHHYIO TpH
BaHHE MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHsI Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/aBacMblec EMy
BOMPOCHI, BECTH JOUCKYCCHIO C HCIOJBb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA
7 6aIoB - CTYACHT yMeeT NPUMEHSTh MMOMYUYCHHYIO NPU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.
3 Oamna — CTYIEHT BIaJeeT TEOPETHYECKUM MAaTepUalOM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxaaeMyto npoodiaemy
Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.

4. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyJAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CTyeHT nmoceTwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHsaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, 0AJUTBI HE HAUUCIISIFOTCS

5. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:

- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPaKTHYECKUX 3aHATHH — 5
0aoB;

- y4acTHe B MPOEKTax — 5 6aios;

- yuacTtue B KoHepeHuusx — 10 6annos.

6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIGHKY «XOPOIIOY,

25-30 6anynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLEHKY «OTIMYHO».

7. |VHauBHyanbHBIC 33/1aHUS, 20 JloGop: CTYOEeHT MOXKET TPEeNOoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTEINTLHBIC OaJlTbI

8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKH TIO JWCHHUIUIMHE B
TPATUITMOHHYO YeTHIPEXOATEHYIO OCYIIECTBIISIETCS CISIYIOINM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

KounrtpoJsbHnasi padora

Tema 2. D1eMeHTBI KBAHTOBOI MEXaHUKU
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TomoBEIe 3aJa490 318 OPAKTHIeCKIY 3AHATHII

1. MomrocTe HRIVEeHHA a0C0MOTHO depHOro Tema N = 34 ¥Br. Halith temmepatypy, ] 3Toro
TeNa, eClH HEBESCTHO, 9T0 €70 MOBEpXHOCTE S = (.6 M2

2. MomHOCTE H3TVHEHHA pacKaneHHOH MeTAUIHYeckoH moeepxHocTH N'=0.67 Bt
Temmepatypa moeepxHocTH T = 2500 K ee nmomame S = 10 cu? Kakyio MomHOCTE
HiTydeHHT N HMena OH 3Ta MOBEpXHOCTE, eCiIH OBl 0HA OEUIA abcomoTHO depHoE? Halite
OTHOMIGHHE [ 3HEPreTHHEeCKHY CESTHMOCTSH 3TOH MOESPXHOCTH H A0COMOTHO 9epHOT0 TEIa
IOpH JaHHOH TeMIEpaType.

3. [Juamerp ponedpamMoEoH COHpATH B 3IeKTpHEecKOH Jammo=re g = (.3 MM, ImHEA coHpams
{ = 5w IIpy EXTCMEHHH TaMIOYKH E CeTh HanpaoeeaHeM U= 127 B dgepes naMmodry Tedet
ok [ = 031 A Hafma temmeparypy 7 coeEpam. CHHIATE, 9I0 00 YVCIAHOEISHHH
PAEHOESCHA EC2 BEITEUTOMescd E HHTH TeI0 TepAeTcd E  PesVIETaTe HaTVHISHHI
OTHOIIEHHE 3HEPreTHHUSCKHX CEETHMOCTeH EBOMBGpamMa H abCoMIOTHO HepHOTO Tena J7Id
JaHHOH TemmepaType f= 031

4. Temmeparypa EoedpaMoEcH CIHpATH E 23-BEaTTHOH 3IeKIpHYecEOR nammodke T = 2450 F.
OTHOINEHAE €€ JHEPTEeTHYSCKOH CBETHMOCTH K JHEPTeTHYCCKOH CEETHMOCTH adCoOoiOTHO
HEpHOIO Tela OpH JaEHoH Temmeparype § = 0.3, Hafite nnomame S Hamy<Hamomed
MOBEPXHOCTH CITHPATH.

5. Kaxymo 3HEepreTHYecKYI0 CESTHMOCTE [y HMeeT aDCOMOTHO HepHOS TRI0, 8CITH MAKCHMYM
COSKTPAMEHCOH NIOTHOCTH 70 3IHePreTHHecKOH CESTHMOCTH NPHXOIHTCE Ha IIHHY EOIHEI
A= 4384 a7

Tema 3. ®u3nka aTOMOB U MOJIEKYJI

Tunoeele 3aJa9H 118 OPAKTHISCKHY IaHATHIL

1. MomsocTe H2mvHeHHA abcomoTHO depHoro Tema N = 34 kBr. Halith Temmepatypy, ] 3toro
TeNa, Cc/IH HIBECTHO, TTO &0 MOBEpXHOCTE S = (.6, 2%

2. MomuocTE H3TVHeHHS pacKaneHHOH MeTamIHYeckoH moeepxHocTH N'=0.67 Bt
Temmeparypa moeepxHocTH I = 2500 K ee mmomame S5 = 10 cm? Kakyioo MomHOCTE
H3TyaeHHA NV HMena OB 3Ta DOBEPXHOCTE, ecIH O oHa OeIa abcomoTHO wepHOi? Hafith
OTHOIIEHHE [ SHSPTeTHYSCEHY CESTHMOCTEH 3TOH MOESpXHOCTH H a0COIIOTHO 9EpHOTD Telad
IPH TaHHOH TeMIEpaType.

3. [ImameTp EOIEQpPAMOBOH COHPATH B 3EKIPHYECKOH mammodre g = (0.3 yu, IIHHA COHpPATH
{ = 35.cu. IIpH EXCMEHHH JTaMIOYKH E O£k HanporeEHeM U/ = 127 B depes 1aMmodey Te9eT
oK J = 031 A HaHAte temmeparypy [ coEpam. CHHTATE, 970 00 YCIZHOBICHEE
DPABHOESCHA EBCE BEOSIMOMEscd E HHTH TelUI0 TEpAsTcd B PE3VIETaTe HITYVHEHHA
OTHOINEHHE 3HEPreTHUSCKHX CEETHMOCTeH BOobQpama H a0COMOTHO HepHOTO Tena Jid
JaHHOH Temmepatype f= 031

4. Tewmmepatypa EoIedpaMoEoH COHpATH E 25-BaTTHOH 3IeKTpHYecKoH dammodke T = 2450 K.
OTHOImMEHHE &¢ JHEPTeTHYUSCKOH CESTHMOCTH K 3HePreTHHecKOH CESTHMOCTH abCOMEOTHO
HEPHOTO Tela OpH JaHHoH Temmepatype § = 0.3, Hafite nmomame S5 HasmyHaomed
MOBEPXHOCTH CITHPATH.

5. Kaxyro 3HEpPreTHHecEVI0 CESTHMOCTE [Jy HMEeT aDCOMOTHO HepHOS TENo, ©CIH MAKCHMYM

CHSKIPATEHOH IIIOTHOCTH €70 3IHEPreTHYecKOH CESTHMOCTH NPHXOOHTCT Ha IIHHY EQJIHEL
A= 484 mm7

ColecenoBanue

Tema 1. bopoBckas Teopusi aToma
1. OOBbsicHUTE TOSBIICHHUE CIIEKTPATBHBIX CEPUil aTOMa BOJOPO/IA.
2. 3anumute dhopmyny bamsmepa..



. Chopmynupyiite 3akoHbI BHEIIHEro Gporodddexra

. D¢ dexr KomnTona.

. ®opmyna Pezepdopna. [Inanerapnas moaens atoma.

. CMBICJI KBAHTOBaHHUS MOMEHTA UMITYJIbCA.

. OpOuTanbHBI MEXaHUYECKUI U MATHUTHBI MOMEHTHI 3JIEKTPOHA.
. DKCIIEPUMEHTAJIBHOE OIPEIETICHUE MArHUTHBIX MOMEHTOB.

O 0 3 N L W

. Onpit lTepna u I'epnaxa.

Tema 2. DaeMeHThl KBAaHTOBOM MEXaHUKH
. OObsCcHUTE MOSBIEHHUE CIIEKTPAIBbHBIX CEPHUIl aToMa BOJOpPO/IA.
. 3anmumute popmyny banbmepa..
. Chopmynupyiite 3akoHbI BHeNTHETO ¢hoToddhdekTa
. O dexr Komnrona.
. ®opmyna Pezepdopna. [lnanerapnas Mozaens atoma.
. CMBICJT KBAHTOBaHUS MOMEHTA UMITYJIbCA.
. OpOuTaNBHBIN MEXaHUYECKUI M MATHUTHBIA MOMEHTBI AJICKTPOHA.
. DKCHIEPUMEHTAIBHOE OINPEACIICHUE MAaTHUTHBIX MOMEHTOB.

O 00 I &N D B W N =

. Onsit TepHa u I'epnaxa.

Tema 3. ®u3nka aTOMOB U MOJIEKYJT
. OOBsicHUTE TIOSIBIICHHE CHIEKTPAIbHBIX CEpUIl aTOMa BOJIOPO/IA.
. 3anmmmmare Gopmyny bansmepa..
. Chopmynupyiite 3akoHbI BHEIIHET0 Gporodddexra
. D¢ dexr KomnTona.
. ®opmyna Pesepdopna. [Inanerapnas moaenb aroma.
. CMBICJI KBAHTOBaHHUS MOMEHTA UMITYJIbCA.
. OpOuTanbHBI MEXaHUYECKUI U MATHUTHBI MOMEHTHI 3JIEKTPOHA.
. DKCIIEPUMEHTAJIBHOE OIPENIETICHHNE MArHUTHBIX MOMEHTOB.

O 00 1 N Lt A W N =

. OnpiT llTepna u I'epnaxa.
4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B GopMe IK3aMeHa

Tunosbie Bonpockl 3xk3amena (I1K-1, T1K-2)
TunoBbie BOIIPOCHI IK3aMEHA
. PaBHOBeCHOE TenI0BOE N3IyUEHUE, OCHOBHBIE 3aKOHOMEPHOCTH.
. 3axon Kupxroda. 3akon cmemennst Buna. 3akon Panesi-/[xunca.
. @opmymna [Tnanka. [Ipenensubie cixydan dpopmynsl [Tnanka.
. CnekrpanbHble cepuun aroma Bonopoja. Jluneituaresie criektpsl. Dopmyna bansmepa..
. Buemnuit potorddext. 3akonsl potorddexra. Popmyrna DUHIITEHHA.
. ®otonsl. Dpdext Kommnrona.

. Monenp aroma Tomcona. OnbIThI 10 paccessHuto -yactuil. @opmyna Pesepdopaa. [lnanerapuas moaens
aToMma.

~N N L WD

8. [ImanerapHas Mozenb aTroMa U pobieMa yCTOHYUBOCTH aTOMOB. KBaHTOBaHNE MOMEHTA UMITYJIbCA.
IToctynats! bopa. OnbiTel @panka u ['epua.

9. IlpocTpaHcTBeHHOE KBaHTOBaHUE 10 3oMMep(denbry. BeipoxkieHHbIE SJHEPreTUYeCKUE COCTOSHMUS.

10. Cranmonapnoe ypaBaenue [lIpenunrepa. Onepatopsl 1 ux cOOCTBEHHBIC 3HAYCHUS U (DYHKIIUHA. YPOBHU
sHeprun. KBaHnTtoBble ynca.

11. OpOuTanbHbIil MEXaHUYECKUH U MAarHUTHBIA MOMEHTHI 2JIeKTpoHa. Marneton bopa.
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12. DxcnepuMeHTaIbHOE ONpeiesieHne MarHuTHeIX MoMeHTOB. OnbiT llTepHa u I'epnaxa. ['unoresa
Vnenb6exka u ['ayncmura.

13. Cniun >nextpona. CoOOCTBEHHBIM MarHUTHBII MOMEHT 3J1eKTpoHa. CIIMHOBOE THPOMAarHuTHOE
OTHOILICHUE.

14. IlonHbli MEXaHUYECKUI MOMEHT 2J1€KTpoHa B aroMe. CliuH-opOUTanpHOe B3aumojeiicTBue. ToHKas
CTPYKTYpa CIIEKTpa aToMa BOIOPO/a.

15. Ilpubmmxenue LS u jj-cBsazeit. Tepm. Tonkas ctpykrypa Tepma. [IpaBuino unrepsanos Jlanze.

16. CBepxTOHKas CTPyKTypa aTOMHBIX crieKTpoB. [Ipunumn [aynu. [TpaBuna Xynna. [IpaBuio
Kneukosckoro. [lepuonuueckas cucreMa XUMHYECKHUX JIEMEHTOB.

TunoBble 3aganus s sxk3amena (IIK-1, ITK-2)
TumnoBsie 3ananus A1 HK3aMeHa
1. BeruucnouTh AJi1 aTOMapHOTO BOJOPO/A JUTMHBI BOJH MATH MEPBBIX CIIEKTPAIbHBIX JIMHUM CcepUun
bansmepa.
2. Onpenenutsb rpanulbl cepuit (1 ) Jlaiimana, bansmepa u Ilamena B arToMapHOM CIEKTPE BOLOPO/A.
3. BBIYMCAUTh JUIMHY BOJIHBI CIIEKTPAJIbHOW JJMHUM aTOMAapHOTO BO1I0PO/Ia, YACTOTAa KOTOPOH  paBHA
pPa3HOCTH 4acTOT ABYX JuHU cepuu Jlait—mana = 102.6 um = 97.27 um. Kakoli cepun npuHaAJICKUT
JaHHAasl TUHUSA?
4. OnpenenuTb KBAaHTOBOE YUCIO BO30YKIECHHOTO IEKTPOHHOTO YPOBHS aTroMa BOIOPO/a, €CIH U3BECTHO,
YTO MPH MEPEXO/E B OCHOBHOE COCTOSIHUE aTOM U3JIY4MII: a - POTOH ¢ AMHON BOJIHBI = 97.25 HM; O -11Ba
doronac =656.3amu = 121.6 HM.
5. C xakoil MUHUMaJILHOM CKOPOCTHIO JIOJDKEH JBUTATHCSI aTOM BOJIO "POJIa, UTOOBI B PE3yabTaTe
HEYIIPYToro JIoOOBOTO COyIapeHus ¢ APYTUM, MOKOALIUMCS aTOMOM BOAOPOAA, OAUH U3 HUX UCITYCTHI
¢doron? [lo coynape—Hust 06a aToMa HaXOAWJIUCh B OCHOBHOM COCTOSIHUU. Maccy aroMa BOJIopo/ia IPUHSATH
pPaBHOI Macce MpOTOHA.
6. Kakyro nHaumeHnpiryto sHepruro Emin (3B) 70KHBI UMETH 37€KTPO—HBI, YTOOBI MPU BO30YKIECHUN
aTOMOB BOJIOPOJIa yAapaMU 3THX 3JIEKTPOHOB MOSBUIIMCH BCE JTMHUH BCEX cepuil criekTpa Bopoponaa? Kakyio
HAaUMEHBIIYIO0 CKOPOCTh MIN JOHKHBI UMETh 3TH 3JI€KTPOHBI?
7. B kakux mpeenax J0JDKHBI JIeKaTh ITUHBI BOIH MOHOXPOMATH "4€CKOTO CBETA, YTOOBI IIPU
BO30YKJIEHUU aTOMOB BOJIOPO/Ia KBAHTAMHU ITOTO CBETa HAOIIOAAIUCEH TPU CIIEKTPAIBHEIC THHUU?
8. Haiinure nnuny BosHbI e bpoiins: a) 1uist atoMa BogopoJa, IBUXKYILIETOCS CO CpeIHEN KBaAPaTHUYHON
ckopocTbio pu T = 300 K; 6)11s1 37eKTpOHOB, MPOLIEAIINX Pa3HOCTh NOTeHnuanoB =1 B; B) mis mapuka
Maccoil 1 r, IBMKYIIErocsi co CKOpocTbio 1 cm/c.
9. Anb(a yacTuiia JBMIKETCS 1O OKPYKHOCTH paguycoM 10 MM B OJHOPOTHOM MarHMUTHOM ITOJIE,
HaIpsHKEHHOCTh KoToporo 18.9 kA/M. Halimute aymny BostHBI e Bpoiimns 1ist anbgbl 4aCTHITHI.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrinm
IOCTHKEHUS Pe3ybTara)
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TIK-1 JIeMOHCTpUpPYET BBICOKMM ypOBEHb 3HaHM 1o Kypcy «®Pusuka
aTOMOB M aTOMHBIX siBIeHUID». CBOOOTHO Ba/eeT TEPMUHOJIOTHEN U
METOJMUYECKHM alIapaToM HACTOSIIETO Kypca.

OTBEeT MOCTPOEH JOrMYHO, Marepuan H3JaraeTcsi YeTKO, SICHO,
XOPOILIUM S3BIKOM, apTyMEHTHPOBAHO

«OTIIHYHO» TIK-2 B 6
(85 -100 63J’IJ’IOB) MOJIHOM O00BEMC JCMOHCTPHUPYCT BIIaACHUC OCHOBHBIMHU MCTOAAMU

U croco0aMu TPOBEJCHHUS HAyYHBIX HCCIENOBAaHUNH B 0OOJIACTH
aTOMHOM (PM3MKH C TOMOIIBIO COBPEMEHHOW NpUOOpHOH 06a3bl U
MH(POPMALMOHHBIX TEXHOJOTMH C YYeTOM OTEYECTBEHHOTO H
3apy0esKHOTO OIbITA

Ha Bompocs! oTBe4aeT KpaTko U apryMEHTHPOBAHO.




TIK-1 JIeMOHCTpUPYET TOCTAaTOYHO BBICOKMH YpOBEHb 3HAHHMH MO Kypcy
«@u3rKka aroMOB M aTOMHBIX SIBIICHUI». YBEPEHHO BIIAJICET
TEPMHHOJIOTHEH ¥ METOAMYECKHUM aIaparoM HACTOSIIETO Kypca.
OTBeT MOCTPOEH JOTMYHO, MaTEPUAIT H3JIAraeTCsi XOPOIIUM SI3BIKOM.

«xopomo» [1K-2 JleMOHCTpUpYyeTCsT AOCTaTOYHOE 3HAHUE W BIIAJICHUE OCHOBHBIMH
(70 - 84 Gamos) METOIaMU M CIOCO0aMHU TPOBEACHUS HAYYHBIX HCCICIOBAHUN B
oOmacTi aroMHOM (DU3WKK C TIOMOINBIO COBPEMEHHOH MpuOOpHOI
0a3bl 1 MHOOPMAIIMOHHBIX TEXHOJIOTHH C YY€TOM OTEYECTBEHHOTO U
3apy0eKHOTO OIBITA.

Bonpocel,  3amaBaeMble  TpErogaBaTeieM, HE  BBI3BIBAIOT
CYIICCTBEHHBIX 3aTPYIHCHUH.

IK-1 JleMOHCTpUpYEeT HE MAOCTAaTOYHBIA YpOBEHb 3HAHWA B OOIACTH
(GU3MKK aTOMOB M aTOMHBIX siBJicHHI. He BIOJIHE yBEpEHHO BajieeT
TEPMHUHOJIOTHEH ¥ METOAMYCCKUM alllapaToM HACTOSIIIETO Kypca.

TIK-2 JleMOHCTpUpYeTCSl HH3KOE BIIQJICHUE OCHOBHBIMH METOAAMHU U
«YAOBJICTBOPHUTCIBHO» o
(50 - 69 Gamno) crocob0aMu  TPOBEACHUST HAyYHBIX HCCIICIOBaHUH B  001MacTH
aTOMHON (U3MKH C TOMOIIBI0 COBPEMEHHOW MNpUOOpHOW 0asbl U
WHPOPMALIMOHHBIX TEXHOJOTHH C YYETOM OTCUECTBCHHOTO W
3apy0OeKHOTO OIIBITA.
Bomnpocsl, 3a1aBaemble mpernofaBareieM, BhI3bIBAIOT 3aTPYIHCHUS.

TIK-1 JleMOHCTpHUpYyeT HU3KUI ypOBEHb 3HaHUI B o0nacTu kypca «Dusuka
aTOMOB ¥ aTOMHBIX SIBJICHUID».
HeyBepeHHO U IOTHYECKH HETIOCIIEIOBATEIbHO U3JIaracT MaTepHall.

«CHEYAOBJICTBOPUTECIIHHO)

[K-2 7|
(vence 50 6amior) He opuentupyercs B Teopusix U METOJaX MCCIEIOBAHUS B aTOMHOM

buzuKH.
HeBepHo oTBe4aeT Ha MOCTABICHHBIC BONPOCH WM 3aTPYIHSETCS C
OTBETOM.

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCHUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOorpaMMHOE o0ecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoil
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJIi OCBOCHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccruoHabHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHON pabOTHI, 10 TeMeE MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.




- [P MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepHalibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPATYpOH SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHble B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKeH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAIUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HUCIOJNb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOrO WIM Pa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbl MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1iuy Mo NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpPOC MOXET TMPUMEHATHCS B pas3au4HbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJJIEKAIIETO OIICHKE:

- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATENIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJIBLHOCTh UCIIOIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTaBIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNIAIHBIX MMOCOOMNA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMoOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpXKaHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
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- JJMYHOCTHBIC Ka4C€CTBA: OPATOPCKUC CIIOCOOHOCTH. CO6.HIO,[[€HI/IG periraMCeHTa, SMOIMOHAJIBHOCTb, YMCHUC
OTBCTUTH Ha BOIIPOCHI, CHCTCMATU3NPOBAHHLIC, FJIy6OKPIe U MOJIHBIC 3HAHUWS IO BCEM pa3aciiaM IMpoOrpamMmai:

- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:
1. lmonbckwii D.B. ATomHas ¢usuka : [B 2 T.] : yue0. mocodue. - 7-e usl., uctp.. - M.: Hayka, 1984
2. T.5: Aromnas u siaepnas ¢pusuka, 2008. - 782 c.

3. Uponos N.E. AtomHuas u saepHas ¢usuka : CO. 3amad : Yueb. mocobue. - 8-¢ uzz., ucmp.. - CII6., M.:
Jlans, 2002. - 287 c.

6.2 JlonosHUTENbHAS TUTEpATYpA:

1. Kopcynckuit M.U. Onrtuka; Ctpoenue atoma; ATOMHOE siIpo : Yd4eb. mocoOue /it BTY30B. - 3-€ U3l.,
crepeotul.. - M.: Hayka, 1967. - 527 c.

2. llImonbckuit D.B. ATomHuas ¢usuka : [B 2 T.] : yue0. mocobwue. - 5-¢ uzn., mepepad.. - M.: Hayka, [198

6.3 NHBIe HCTOYHUKU:

1. Enunoe okHO nocTyna K oOpa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHHUBEpCHUTETCKas: OMOIMOTEeKA OHJIAlH: AIEKTPOHHO-0MOIMoTe Has cuctema - http:// www.biblioclub.ru

3. Koncymprant cryaeHTta. ['ymMaHuTapHble HAayKd:  OJIGKTPOHHO-OMONIMOTEYHass  cuUCTeMa -
http://www.studentlibrary.ru

4. Poccuiickas HanMoHaNbHAst Oubauoreka - http://www.nlr.ru/
5. Hayunas snexrponnas 6ubnuoreka Poccuiickoit akageMun ecTeCTBO3HAaHUS - Www.monographies.ru

7. Matepua/ibHO-TEXHMYECKOe o0ecnevyeHue THCIHUILINHBL, IPOrpaMMHoe obecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHGOPMALIMOHHBbIE CIPABOYHbIE CHCTEMbI

Jlnsg mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U TMPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThl.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JInneH3noHHOE MPOorpaMMHOE 00eCIIeUeHuE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptaeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian
7-Zip 9.20
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Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. DnexrponHnas oubmoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

3. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
4. Hayunas onekrponHas Oubnuorexka Poccuiickoil akamemunm — ectectBozHanusa. —  URL:

https://www.monographies.ru

5. Poccuiickas rocynapctBerHas oubnmoreka. — URL: https://www.rsl.ru

6. Poccuiickast HarmonanbHas Oubmanoreka. — URL: http://nlr.ru

7. ®enepanbubiii mopraln «Poccuiickoe oopazoanue». — URL: https:// www.edu.ru
8. Ilpesunenrtckas oubnmoreka umenu b.H. Enprmaa. — URL: https://www.prlib.ru
9. Dnexrponnas 6udmuorexka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

DJIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAE€HTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJIOTHH, HCHOIb3yEMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



