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1. LEJH U 3AJIAUM JUCLUIIIUHBI (MOIY.JIsT)

Heap AuUCHMIUIMHBI - JaThb CTYJIEHTaM LEJOCTHOE B paMKaX CYIIECTBYIOIIUX
€CTECTBEHHOHAYYHBIX MOJIOKEHUN TMPEJCTABICHUE O COCTOSIHUM HUCCJIEJOBAHUI B OJHOM U3
HanOoJsiee pa3BUBAOIIMXCS oOO0JacTedl (U3UKM CHUCTEM B3aUMOJCHCTBYIONIMX YAaCTHII,
03HAKOMHTH C METOJIJaMU pacueTa SHEPreTHUECKOro CIEKTPa MAaKPOCKOMUYECKUX TEl.

- HAy4YUTh CTYACHTOB OpPUEHTUPOBATHCS B OCHOBHBIX HAMpaBICHUSIX pA3BUTUA H
npo0JieMaTHKe KBAHTOBOW ONTHKH, (PU3WKH aTOMa W aTOMHBIX SIBJICHHA W WX MPHIOKEHUH B
COBPEMEHHOM TEXHUKHU U TEXHOJOTHUSX.

3agauu AUCHUILIMHBI:

- O3HAKOMJIEHHE CTYJIEHTOB C OCHOBHBIMH 3aKOHAMU U (PU3UYECKUMH BEIHMYHMHAMU,
XapaKTepHBIMHU TSI KBAHTOBOH ONTHUKU U aTOMHOU (PU3UKU;

- U3y4YEeHHE TEOPUU PABHOBECHOTO 3JIEKTPOMArHUTHOTO U3ITyUYEHUS,

- pa3BHUTHE y CTYJICHTOB OOIIUX MPEACTABICHUN KBAHTOBOW MEXaHHKH;

- O3HAKOMJIEHUE CTYJIEHTOB C OCHOBHBIMH MPHUHIIMIIAMU OMUCAHUS CTPYKTYpbl aTOMOB U
MpolIeCCaMU B3aUMOJICHCTBHSI KBAHTOBBIX CHCTEM C M3JIyUYEHHUEM;

- U3y4YEHHE MOJIEKYJI, UX CTPYKTYpHI U CIIEKTPOB;

- U3y4eHUe OCHOB (DM3HKH JIa3epOB, PU3UKH METAIOB U TOJIYIPOBOJHUKOB, MPUHITUTIOB
paboThl yCTPOMCTB COBPEMEHHON MUKPO- U HAHODJIEKTPOHUKH.

2. MECTO JUCHOUMIIJIMHBI (MOAYJISA) B CTPYKTYPE OIIOII BO

Huctunmuaa  “KBaHTOBasi onTuka W aToMHas (Qu3MKa” SBISETCS JTUCIMIUIMHON
npo¢eCCUOHATIBHOTO IHMKJIA U OTHOCHUTCS K 0a3zoBoi yactu b1 ocHOBHOI npodeccroHanbHON
oOpa3oBaTenbHO# mporpammbl 1o HanpasiieHnto 10.03.01 Uudopmanuonnasi 6e30MacHOCTb.

Hucuumuinna “KBaHToBas onTHka M aTOMHas (pu3MKa” OMMpaeTcs Ha MaTeMaTUYECKYIO
muciuminay  "Martemarnyeckuit  aHanuz”  (kon  aucuuiuimebl - b1.0.13.01), mkonbHBIE
JucuuIuHel “Ouzuka” u “Xumus”.

OcBoeHHe TUCIUILUIMHBI HEOOX0AUMO /JIsl OCBOEHUs KypcoB: «KBaHTOBas MexaHHuKa» (KO
mucturuniel 51.0.18).

3. 3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHMS JUCIMILINHBI
(MOJTYJIST)

[Ipomtlecc ocBOGHMS AWCHMIUIMHBI ~ HAMpaBiIeH Ha (QOpMHpOBaHWE  CIIEIYFOIIHX
komrieTreHnmid B cootBerctBHM ¢ PI'OC BO um OIl BO mno wnampariaenuio 10.03.01
HNudopmannonnasi 6€30MacHoOCTb.

OIIK-4 - cnoco0HOCTh HCIOJIbL30BAaTh MMOJIOKEHUS, 3AKOHBI U METOAbI €CTECTBCHHBLIX HAYK
U MAaTEMATUKHU JJIA pelICHUs 3a1a4 nﬂmenepﬂoﬁ ACATECJIBbHOCTH
B pPE3YIbTATC NU3YUCHUA JUCHHUIIJIMHBI CTYJCHT DOJI’KCH:

3namo:

- OCHOBHblEe NOHAMUSL, 3AKOHbL U MOOENU KBAHMOBOU ONMUKU U AMOMHOU PUIUKU;

- KBAHMOBO - MexXaHu4ecKoe OnUcCanue amomHvix 61eHUl;

- OCHOBHble HAYUHble MemoObl  MEeOPEeMuUYecKko20 U IKCHEPUMEHMAILHO20 UCCIe008AHUS
Qusuueckux 06veKmos, npoyeccos U s81eHUll KBAHMOBOU ONMUKU U AMOMHOU DUUKU;

Ymemes:

- UCNONIL308AMb 3AKOHbL KGAHMOBOU ONMUKU U AMOMHOU PUUKU NPU PeuleHUU 3a0ay,

- NPUMEHAMb MeopemudecKue 3HaHUs K peuleHuro NPaKmuyeckux 3a0au,

- OYeHuUsams npeoeivl NPUMEHUMOCHU OCHOBHBIX MEeMOO08 ONUCAHUS ATMOMHBIX SGTIeHU,



Bnaoemo:

- HABbIKAMU UCNONIb306AHUS 0A308bIX 3HAHUL 8 obaacmu Qu3uUKU 8 NpopheccuoHaIbHOU
oesimenbHOCMU, HABLIKAMU peuleHus: MUnogvlx  3a0ay u3 o01acmu KEaHmMOB0U ONMUKU U
amoMHoU puzuku,

-Memooamu K8AHMOBO - MEXAHUYECKO20 ONUCAHUS NPOCMEUUUX KEAHMOBbIX CUCTEM,

- Memooamu 3KCHEPUMEHMANbHBIX UCCIe008AHUL NApaMempos U XapaxKmepucmuk amomHbIX
AGNeHUll;

- Memooamu 06pabomKuy U aHaIu3a SKCNePUMEeHmMAaiIbHOU U Mmeopemuieckol puzuieckou
uHghopmayuu.

4. OBBEM JUCHUILIMHBI (MOAYJISI) U BUIbl YYEBHOM PABOTHI

O0BbeM THCHHUILIMHBI COCTABJIAET 7 3a4eTHBIX eIWHMII, 252 Jyaca.
®opMa NPOMEKYTOUHOM ATTECTALUM: IK3aMeH

Bua yuyeOHo# paGoThl Bcero yacos / CemecTpbl

3aYE€THBIX €IMHHUII 4

AyIHUTOPHDBIE 3aHATHS (BCEro) 151/4,2 151/4,2

B Tom uncie: - -

Jlexuuu 60/1,7 60/1,7

[Tpaktiaeckue 3anstus (I13) 60/1,7 60/1,7

JlaGopaTopHbie pabOThI 20/0,5 20/0,5

KoHnTtponbs camocrostenpHOM padoThl (KCP)

KonTposns obmuit (KO) 10/0,27 10/0,27

Koncynprarum 1/0,03 1/0,03

CamocrosiTejibHas padoTa (Bcero) 75/2,1 75/2,1

B Tom uncie: - -

Camocmosimenvhas paboma (n0020moeka OOKIAA08 No 75/2,1 75/2,1

memam, peutenue 3a0au, n0020Mo6Ka OMUemos no

Jnabopamopuvim pabomam)

Kontpoan 26/0,7 26/0,7

B ToMm gucie:

Tloozomoska omuemos no 1abopamopuvim pabomam, 19/0,5 19/0,5

8bINONIHEHUE OOMAUHUX PAOOM, 8bICIYNICHUE C O0KIAOOM NO

meme, mecmupoeamie, KoIOKEUYM

Iloozomoska x sx3ameny

Oxzamen 7/0,2 7/0,2

Bun npomMexyTouHoil arTecTanuu (3a4eT, 3K3aMeH ) JK3aMeH JK3aMeH

OO1ast Tpy10€MKOCTh Yachl/3a4ETHBIE €MUHUALBI 252/7 252/7

5. COJAEP)KAHUE JUCLUNJIUHBI (MOIY.JIS)

5.1. Coaep:xkanue pa3iesoB M TeM AUCHUNIUHBI (MOTYJIA).




BBenenue
Onpenenennsi. Macmtadbl pa3MepoB, MacC U YHEPTUN B aTOMHOH u3uke. POTOH.

1. KBanToBasi npupoaa u3jay4eHust

1.1. TerioBoe U3Iy4eHHE U €r0 XapakTepucTuku. 3akoH Kupxrodga. 3akons! Credana -
Bbonbimana u cmemenus Buna. @opmyiel Panes - Jxunca u [Inanka. Ontuueckast
nupomeTpus. TemnnoBsle HCTOYHUKY CBETA.

1.2. Bugasl ¢poroanexrpudeckoro 3¢ dexra. 3akoHsl BHeHIHEro poTtodddexra. YpaBHeHHE
OWHIITeHA /U1 BHEIIHETO (oTodPdeKTa. IKCIEPUMEHTATBHOE MTOATBEPKICHNE KBAHTOBBIX
cBoiicTB cBeta. [Ipumenenue gporoaddexra.

1.3. DHeprus u umirynsc GoToHa. [[aBieHue cBera.

1.4. Opdexr Komnrona u ero snemeHTapHast TEOPHSL.

1.5. EXMHCTBO KOPITyCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3JTy4YEHHUS.

2. Teopusi atoma Bogopoaa no bopy

2.1. Mopenu atoma Tomcona u Pezepdopna.
2.2. JInHeWyaThIid CIIEKTP aToMa BOJIOPO/IA.
2.3. Iloctynats! bopa.

2.4. Onertel @panka u ['epra.

2.5. Cnektp aroma Bogopoa o bopy.

3. DJieMeHTbI KBAHTOBOW MeXaHUKHU

3.1. KopryckyJisipHO-BOJIHOBOM J1yaju3M CBOWCTB BEILIECTBA.

3.2. HexoTopsle cBoiicTBa BOJIH Jie bpoitist

3.3. CooTHOLIEHHE HEONPEAEIEHHOCTEN

3.4. BomHOBas GyHKIHS U €€ CTATUCTUYECKUIA CMBIC]T.

3.5. O6mmee ypaBuenue llpenunrepa. YpaBuenue [llpenunrepa aiist CTallMOHAPHBIX COCTOSTHUH.
3.6. [IpyHIIMT TPUYUHHOCTHA B KBAHTOBOM MEXAaHUKE.

3.7. IBwxeHue CBOOOHOM YaCTHIIHI.

3.8. Yactuia B OTHOMEPHOM MPSIMOYTOIBHON «ITOTEHIIMATEHOM SIMe» C OECKOHEYHO BBICOKUMU
«CTCHKaMI»

3.9. IIpoxoxaeHne YacTHIIbI CKBO3b MMOTEHITHATBHBIN Oaphep. TyHHETbHBIN 3P deKT.

3.10. JInHelHbI rapMOHUYECKUH OCIMIIISATOP B KBAHTOBOW MEXaHHUKE

4. JjieMeHTbl COBPEeMEHHOI (PpU3UKU ATOMOB M MOJIEKYJT

4.1. ATom BoiopoJia B KBaHTOBOM MexaHuKe. 1s-CocTosiHUE JIEKTpOHA B aTOME BOJIOPO/Ia.
4.2. CnuH snexktpoHa. ClIMHOBOE KBaHTOBOE YHUCIIO.

4.3. [IpuHIIUIT HEPA3TUIMMOCTH TOXICCTBEHHBIX YacTUIl. @epMHOHBI 1 O030HHI.

4.4. IMpunnun [Naynu. Pactpenenenue 3J1eKTPOHOB B aTOME IO COCTOSTHUSIM.

4.5. Ilepnoandeckas cucrtema 3JIeMeHTOB MeHieneena.

4.6. PeHTTreHOBCKUE CIEKTPBHI.

4.7. MoseKyJIbl: XUMHUYECKHE CBSI3U, TOHATHE 00 DHEPreTUYECKUX YPOBHIX. MOJIEKYJIIpHBIC
cnekTpsl. KomMOMHaImoHHOE paccesHue CBeTa.

4.8. Ilornomenue. CHOHTAaHHOE U BBIHYKJIEHHOE U31ydeHUsl. ONTHYECKHE KBAHTOBBIE
reHEepaTopHI (Ja3epsl).

5. DJleMeHTbl KBAHTOBOM CTATHCTUKH

5.1. KBanToBas cratuctuka. ®a3oBoe npocTpaHcTBO. OYHKIMS pacpelelIeHUs.
5.2. [lonsTue o kBaHTOBOM cTaTUCTHKE bo3e - DitHmTeitna u @epmu - upaxa.
5.3. BeIpoxAeHHBIN 371€KTPOHHBIN I'a3 B MeTalIax

5.4. [lonsTHE O KBAaHTOBOW TEOPUU TEINIOEMKOCTH. DOHOHBI.

5.5. BpIBOBI KBAHTOBOU TEOPUH JIEKTPOIPOBOJHOCTU METAJIIIOB



5.6. CepxmnpoBoauMocTh. D ekt MeticHepa. [Torsarue 00 adgdekre JIxo3edcona.

6. DjieMeHTHI (PU3UKHU TBEPAOIO Teja
6.1. IloHsTHE O 30HHON TEOPUHU TBEPABIX TeJl. MeTayibl, TUIIEKTPUKU U MOTYIPOBOAHUKH MO
30HHOU TEOPHH.
6.2. CoOcTBeHHas U MPUMECHAs! IPOBOAUMOCTb MOJIYTIPOBOIHUKOB.
6.3. ®oTONPOBOAUMOCTH TOTYIPOBOTHUKOB.
6.4. JIroMuHeCHEHIMS TBEPABIX TEII.
6.5. KoHTaKT IByX METAJUIOB 10 30HHOH T€OpHH. TepMOIIEKTpHUECKUE SIBICHHS U UX
IpUMEHEHHUE.

6.6. BoinpsimiieHHe Ha KOHTAKTe METAJLT - MOJYTPOBOIHUK (0100 [llommxku)
6.7. KOHTaKT 3J1€KTPOHHOI'O U JIBIPOYHOTO MOJIYTIPOBOJAHUKOB (p-n-nepexoo)

6.8. [TomynmpoBOHUKOBBIE TUOMIBI U TPHO/IbI (TPAH3UCTOPHI)

5.2 Pasznennl TUCHUNUINHBI U MEKIAUCHUIITIMHAPHBIC CBA3H € od0ecneYnBaeMbIMH

(mocseaylOIUMHU) TUCHUNJIMHAMHA

No HaumenoBanue obecre- | No No pa3zienoB U TeM JaHHOM JUCITUIUTMHBI, HEOOXOIUMBIX
/Tl | YABACMBIX (mocnenyto- | st W3y4YCHUS o0ecreuyrnBaeMbIX (mocneayronmx)
IIUX) TUCITUTIINH JUCITUTUINH (BIUCBHIBAIOTCS Pa3pabOTYUKOM)
1. | KBanroBas MexaHUKa 1 2 3 4 5 6 7 8
2. | TeepnorenpHas 4 5 6
AJIEKTPOHHKA
3. | Mukpo- u 1 2 3 4 5 6
HaHORJICKTPOHHKA
4, | dusnyeckre OCHOBLI 1 2 3 4 5 6 7
AIIEKTPOHUKHU
5. | KBanroBag u onrtuueckas 1 2 3 4 5 6 7 8
AIIEKTPOHHKA
5.3. Pa3enbl M TeMbI JUCHMIJIMH (MOYJI€eii) U BUIbI 3aHATHI
Ne HaunmeHnoanue paznena Bujpl 3aHATH B yacax
n/m Jlekur. Hpaxr. JIa6. | KCP | KO | CPC Komnc. | Kon- Bcero
3aH. TPOJIb
1. Bgenenue 4 4 1 3 1 13
2 1. KanToBas npupona 8 8 3 1 12 3 35
W3IIY4YEHUs
3 ]23 Teopus aToma BOAOpOa 1O 8 8 4 1 12 3 36
opy
4. 3 3J'IeMeHTI>I KBAaHTOBOU 10 10 3 1 12 3 39
MCEXaHUKHU
5. 4 SHGMGHTBI COBPECMCHHOU 10 10 4 2 12 3 41
(1)I/I3I/IKI/I dTOMOB 1 MOJICKYJI
6. 5 SHGMGHTBI KBAaHTOBOU 10 10 3 2 12 3 40
CTAaTUCTHUKHU
7 6. DiemeHTHI PU3NKU 10 10 3 2 12 3 40
TBEPAOTO TEJIA
8. DK3aMeH 1 8
HTroro: 60 60 20 10 75 1 26 252

6. NEPEYEHb CEMUHAPCKHUX, MIPAKTUYECKHUX 3AHATHH U
JIABOPATOPHBIX PABOT




6.1 Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, ¢ YKa3aHUEM BUI0B

y‘leﬁﬂblx 3aHATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA aKaJeMHUYeCKHX YacoB

Ne | Hammeno HaumeHnoBanue TemMbl Buiel 3anaTHii B yacax
/| paHue Kou | Kon
I | pasjgena A | m | Je6. | KCP | KO | cpc | &Y | ™On | Bee
TaI b ro
s
Beenenne | Omnpenenenus. MacmtaObl pa3mMepoB,
1. Macc ¥ SHEpruil B aTOMHOMW (u3mke. 4 4 1 3 1 13
DOoTOH.
1. 1.1. TermnoBoe U3MyYEHUE U €T0

KBanToBa | xapakrepuctuku. 3akoH Kupxroda.
st npupona | 3axkoHsl Credana - bonbimana u
u3jaydenu | cmenienus Buna. @opmynsl Pases -
A1 Joxunca u [Tnanka. Ontudeckas
nupomMeTpus. TeroBble HCTOYHUKI
cBeTa.

1.2. Buasl pOTOIIEKTPHYECKOTO
a¢dexra. 3aKOHbI BHEIITHETO
tboroaddexra. YpaBHeHne

2. DiHINTEHA IS BHEIITHETO 8 8 3 1 12 3 35
tdorodrddexra. DKCIepUMEHTAIEHOE
MOJTBEP K /IeHIE KBAHTOBBIX CBOHUCTB
cgeta. [Ipumenenune Gortosddexra.
1.3. DHeprus u uMIyJIbC HOTOHA.
JaBienue cpera.

1.4. Dpdexr Komnrona u ero
JJIEMEHTapHas TEOPHS.

1.5. EDMHCTBO KOPIYCKYJISIPHBIX U
BOJIHOBBIX CBOMCTB
JIEKTPOMArHUTHOTO M3IyIEHHSL.

2. Teopusi | 2.1. Monenu aroma TomcoHa 1

aToma Pesepdopna.
Bogopona | 2.2. JInHeHUaTHIi CIIEKTp aToMa
3, | mobopy | Boropora. 8 | 8 | 4 1| 12 3 | 36

2.3. lloctynaret bopa.
2.4. OneiTel @panka u ['epia.
2.5. CnekTp atroma BOJIOpoa Mo

Bbopy.
3. 3.1. KopryckysipHO-BOJIHOBOIA
DJIeMeHT | Tyaju3M CBOMCTB BelleCTBa.
bl 3.2. HekoTopsle CBOWCTBA BOJH J€
KBaHTOBO | bpoilns
H 3.3. CooTHouIeHNE

MEXaHMKH | HEONpEIENIEHHOCTEN

3.4. BoHoBast QyHKIHA U €€
CTaTUCTUYECKUIN CMBICIL.

3.5. Obmee ypasaenue llIpeaunrepa.
VYpasuenue Illpenunrepa nis

4. CTaIlMOHAPHBIX COCTOSIHUH. 10 10 3 1 12 3 39
3.6. IIpyHIMIT TPUYUHHOCTH B
KBaHTOBOW MEXaHUKE.

3.7. JIBmkeHue cBOOOTHOM YaCTHIIBI.
3.8. HacTuua B OAHOMEPHOM
MPSIMOYTOJBHON «IIOTCHIMATEHON
sIME» ¢ OECKOHEYHO BHICOKUMH
«CTEHKaMI»

3.9. IIpoxok1eHUE YaCTHULbI CKBO3b
TIOTEHIMAILHBIA Oapbep.
TyunensHBIH 3 deKT.

3.10. JIuHeHpIN TApMOHUYECKUH




OCIUJIJIATOP B KBAHTOBOW MEXaHHUKE

4,
JJ1eMeHT
bl
coBpeMeH
HOH
uzukn
aTOMOB U
MOJIEKY.T

4.1. AToM BogopoJia B KBAaHTOBOM
MexaHuke. ls-CocTosHue 37eKTpoHa
B aTOME BOAOPO/a.

4.2. CniuH 3nextpoHa. CHHHOBOE
KBaHTOBOE YHCIIO.

4.3. IIpyHIUO HEPA3TUYUMOCTH
TOX/IECTBEHHBIX YacTHIl. DepMHOHEI
u OO30HEI.

4.4. lTpunuun Iaymnu.
Pacnipenenenne 31eKTpOHOB B aToMe
10 COCTOSTHHSIM.

4.5. Ilepuonndeckas cucrema
3J1eMeHTOB MeHieneesa.

4.6. PeHTreHOBCKHE CIIEKTPHI.

4.7. MonexyJbl: XAMUYECKUE CBSI3H,
HOHSATHE 00 DHEPreTUUECKUX
ypOBHsIX. MOJIEKyJISIpHBIE CIIEKTPHI.
KomOunanuonHoe paccesHue cBeTa.
4.8. ITornomenue. CioHTaHHOE U
BBIHY>KICHHOE U3ITydCHUSI.
Onrtudeckre KBaHTOBBIE T€HEPATOPHI
(;mazepsrn).

10

10

12

41

5.
DJ1eMeHT
bl
KBAHTOBO
171
CTATUCTH
KM

5.1. KBanToBas cratuctuka. ®a3osoe
npocTpaHCcTBO. DYHKIMS
pacipesaeneHus.

5.2. IlonATHE O KBAaHTOBOM
ctaructuke bo3ze - DiHIITEItHA U
®epmu - Jlupaka.

5.3. BBIpOKI€HHBIH 3JIEKTPOHHBIH
ra3 B MeTaJIax

5.4. IloHsATHE O KBAaHTOBOU TEOPUU
TETIOEMKOCTH. DOHOHBI.

5.5. BeIBOJbI KBAHTOBOM T€OpUU
3JIEKTPOIIPOBOAHOCTH METAIIIOB
5.6. CBepxnpoBOANMOCTE. D HeKT
Meiicuepa. [Tonstre 06 3¢ dekre
Jxo3edcoHa.

10

10

12

40

6.
DJIeMeHT
bl PU3UKHU
TBEPAOro
Teaa

6.1. IloHsATHE O 30HHOW TEOPHUH
TBEPIbIX TeJ. MeTansl,
JTUDJICKTPUKHU ¥ MTOJYTIPOBOIHUKH 110
30HHOM TE€OpHUHU.

6.2. CoOcTBEeHHAs! U IPUMECHAs
MIPOBOANMOCTb HOTYTIPOBOHUKOB.
6.3. ®OoTONPOBOIUMOCTD

IOy TIPOBOTHUKOB.

6.4. JlroMMHECHEHIUS TBEPIBIX TEIL.
6.5. KoHTaKT IByX METaJIJIOB 1O
30HHOH TeopHUu.
TepModIeKTpHUUECKUE SBICHHUS U FX
pPUMEHEHUE.

6.6. Beimpsimienne Ha KOHTaKTe
METaJlI - MOJIYyIPOBOJIHUK (0U0O
Hlommyxu)

6.7. KOHTaKT 3/1eKTPOHHOTO U
JIBIPOYHOTO MOJTYIPOBOIHHUKOB (P-11-
nepexoo)

6.8. ITomyIpOBOTHIKOBEIC TUOMIBI H
TpUOJBI (TPAH3UCTOPEI)

10

10

12

40

JK3aMeH

1

7

Hroro:

60

60

20

10

75

1

26

252

JI- nexuwus, I13 — mpaktuueckue 3ansatusi, CPC — camocTosTenbHas padoTa cTyaenTa, K — KoHTpob.




6.2 IlepeyeHb NPAKTHYECKUX 3AHATHIA.

Ne Ne paznena u HaumenoBanue Tpyno- O1eHOYHBIE CpeCcTBa Dopmupy-
n/m TEMBI MIPaKTHYECKUX PadoT €MKOCTb eMble
JVCIUTITHHBI (gacer) KOMITETECHINH
(MotyJIst)
1 2 3 5 6
1. | BBenenune Omnpenenenns. MacmraOsl 4 KoHTponbpHBIE BOIIPOCHI. OIIK-4
pa3MepoB, Macc M SJHEPTHH B
aToMHOU ¢u3nke. DoToH.
2. | Pazmen 1. KBanroBas npupona 8 KoHTponbpHBIE BOIIPOCHL. OIIK-4
Tema 1.1-1.5 H3IYUCHHUS KonTpompHast pabora.
3. | Pa3men 2. Teopus aToma Bogopoza mno 8 KoHTponbpHBIE BOIIPOCHL. OIIK-4
Tema 2.1-2.5 Bopy KonTpompHast pabora.
4. | Pa3ngen 3. OneMeHThI KBaHTOBOM 10 KoHTponbpHBIE BOIIPOCHL. OIIK-4
Tema 3.1 - 3.10 MEXaHUKH KonTpossHast padora.
5. | Paznen 4. DNeMEeHTHI COBPEMEHHON 10 KoHTpomsHBIE BOIIPOCH. OIIK-4
Tema 4.1 -4.8 (DM3HKH AaTOMOB ¥ MOJICKYJT KoHTpoasHas padora.
6. | PazgensS. DNeMeHTHI KBaHTOBOI 10 KoHTpomsHBIE BOIIPOCH. OIIK-4
Tema 5.1 — 5.6 CTaTUCTHKH KoHTpoapHas padora.
7. | Paznen 6. DneMeHTH QU3UKU 10 KoHTpomsHBIE BOIIPOCH. OIIK-4
Tema 6.1 - 6.8 TBEPJOrO TeJa KonTpossHast padora.
8. JK3aMeH. 6 OIIK-4
6.1 Ili1an camocTOATE/ILHOM Pa0OTHI CTYACHTOB
Ne Tema Bun 3ananue Pexomenayemast Koau-
He/. €CaMOCTOATEIbHOMH JuTeparypa 4ecTBO
padoThI 4acoB
1 Beenenue BueaynutopHas W3yuenue HayuHoU U cnenuanbHoil | M3 cincka 3
pabora. JUTEPATYPBI, IIOrOTOBKA K OCHOBHOH H
3aHATHAM, PEIICHHE 3a/1a4, JIOTIOJTHUTETBHON
BBINTOJIHEHHE 33/1aHUH 110 TeMam, JUTEPATYPHI.
BBIHECEHHBIM Ha CaMOCTOSITEIIEHOE
H3y4eHue, KOHCIIEKTUPOBaHNE
OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHL.
1-3 | KBanToBas Bneayaurophas N3yuenue HaydyHOH U crienuanbHoM | M3 cincka 12
npupoja paborta. JIUTEpaTypbl, HOArOTOBKA K OCHOBHOH U
U3Ty4YeHUs 3aHATHUAM, PELIeHue 3a/1a4, JIOTIOJIHUTENIBHOM
BBITOJIHEHHUE 33aJaHUi TI0 TeMaM, JIUTEpaTyphl.
BBIHECEHHBIM Ha CaMOCTOSITEIIFHOE
H3y4eHHUE, KOHCIIEKTUPOBaHUE
OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.
4-5 | Teopus atoma | BHeaynuropHas W3yuenue HayuHol U cnenuanbHoil | M3 cincka 12
BOJOpOAa o | pabora. JUTEPATYPBI, IIOATOTOBKA K OCHOBHOH H
Bopy 3aHATHSIM, PELLICHUE 3a1ad, JIOTIOJTHUTENBbHOM
BBINTOJIHEHHE 33/1aHHUH 110 TeMam, JUTEPATYPHI.
BBIHECEHHBIM Ha CAMOCTOSTENIFHOE
H3y4eHue, KOHCIIEKTUPOBaHNE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHL.
6-8 | DnemeHTbI BneayaurtopHas W3yuenue HayuyHOH U crienuanbHoM | M3 civcka 12
KBaHTOBOH paborta. JINTEPATYyPBhl, IOATOTOBKA K OCHOBHOH U
MEXaHHUKH 3aHATHUSM, PELIeHue 3a/1a4, JIOTIOJTHUTENIBHOM
BBITOJIHEHHUE 33aJaHUi TI0 TeMaM, JIUTEpaTyphbl.
BBIHECEHHBIM Ha CaMOCTOSITENIbHOE
H3y4eHUE, KOHCIIEKTUPOBaHUE
OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.
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9-11 | DnemeHTbI BreaynutopHas Wzydenune HayyHOH U criennaibHOi | M3 crimcka 12
COBpPEMEHHOH | pabora. JIUTEPATYPBI, IOATOTOBKA K OCHOBHOM U
bu3uku 3aHATHUSM, PELIeHue 3a/1a4, JIOTIOJTHUTENIBHOM
aTOMOB U BBITIOJIHEHHUE 3aJaHUi TI0 TeMaM, JIUTEpaTyphbl.
MOJIEKY T BBIHECEHHBIM Ha CAaMOCTOSTENIbHOE
n3y4YeHue, KOHCTIEKTUPOBaHKE
OTBETOB Ha KOHTPOJIBHBIE BONIPOCHL.
12- | DnemeHTHI BreaynutopHas W3ydenue HayuHOH U cnenuanbHoi | M3 cincka 12
14 KBaHTOBOH pabora. JUTEPATYPBI, IIOATOTOBKA K OCHOBHOH H
CTATHUCTHKH 3aHATHAM, PEIICHHE 3a/1a4, JIOTIOJTHUTEIHHON
BBINTOJIHEHHE 33/IaHUH 110 TeMawm, JUTEPATYPHI.
BBIHECEHHBIM Ha CaMOCTOSITEIIbHOE
N3y4YeHUE, KOHCTIEKTUPOBAHNE
OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI.
15- | DnemeHTHI BreaymutopHas Wzydenne HayyHOH 1 criennaibHOi | M3 crimcka 12
17 (107632091 paborta. JIUTEPATYPBI, IOATOTOBKA K OCHOBHOH U
TBEPJOTO Tella 3aHATHUAM, PELICHUE 3a/1a4, JIOTIOJTHUTENIHHOM
BBITIOJIHEHHUE 3aJaHU TI0 TeMaM, JIUTEPaTyphbl.
BBIHECEHHBIM Ha CaMOCTOSTENIbHOE
H3y4eHUe, KOHCIIEKTUPOBaHNE
OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHIL.
18 [ToaroroBka k U3 cniucka 8
9K3aMEHY. OCHOBHOH H
OK3aMeH JIOTIOJTHUTENbHOM
JUTEPATYPHL.

6.4 MeToanyecKue yKa3aHUs 110 OPraHNU3alHH CAMOCTOSITeJIbHOW PadoThI CTYI€HTOB.

HEMOCPCACTBCHHLIM PYKOBOACTBOM MPCIIOAABATCIIA U 110 €ro 3a/IlaHUIO.
- BHCAyAUTOpHAaA

Llenb caMOCTOATENBHOM pabOTHl CTYJEHTAa — OCMBICICHHO M CaMOCTOSITEIBHO PabOTaTh
CHavajma Cc Yy4yeOHBIM MaTepuaioM, 3aTeM C Hay4dyHoW uHpOpManuen, 3aJ0KUTh OCHOBBI
CaMOOpraHu3allid M CaMOBOCHIMTaHUS C TEM, 4YTOObI TNPUBUTH YMEHUE B JajJbHeHIIeM
HENPEPHIBHO MOBBIIIATH CBOIO MPO(ECCHOHATBHYIO KBATH(PUKAIHUIO.
B yueOHOM mporiecce BBIIENSIOT ABa BUA CAaMOCTOSITEIbHOIN paboThI:
- ayJAWTOpHas — CaMOCTOATelIbHas paboTa BBINONHAETCA HA YYEOHBIX 3aHATHSIX TOJ

— CaMOCTOATCIbHAsA pa60Ta BBIIIOJIHACTCA CTYACHTOM II0 3aJaHUIO
npenoaaBaTeiist, HO 0e3 ero HEMMOCPCACTBCHHOI'O Yy4aCTHA.

CamocrosiTeqabHas pa60Ta MMOMOraeT CTyacHnram:

1) OBaageTh 3HAHUSIMH:

- YTeHHE TeKcTa (yueOHMKa, TEPBOUCTOYHUKA, JOTIOTHUTEIHHOM TUTEPATYPHI U T.1.);
- COCTaBJICHHUE TUIaHA TEKCTa, rpaduueckoe n300pakeHne CTPYKTYpPhl TEKCTa,
KOHCTIEKTUPOBaHUE TEKCTA, BRITUCKU U3 TEKCTA U T.1.;

- paboTa co CrpaBOYHUKAMU U IPYTol CIIPaBOYHON JIUTEPATYPOK;

- 03HAaKOMJICHHE C HOPMAaTUBHBIMU U TIPABOBBIMU JIOKYMEHTAMH,

- yueOHO — METOJMYEeCcKasi U Hay4yHO-HUCCIIeloBaTeNbcKas padoTa;

- HCTIOJIb30BaHKUE KOMIIBIOTEPHON TeXHUKH, VIHTEepHeTa U 1Ip.;

2) 3akpeiiTh U CHCTEMATH3HPOBATh 3HAHMSA:

- paboTa ¢ KOHCIIEKTOM JICKIIHIA;

- 00paboTKka TeKkcTa, MOBTOpHAs paboTa HajJ y4eOHBIM MaTepUaIoM YUCOHHUKA,
MEPBOUCTOYHHUKA, JOMOIHUTEIBHON JINTEPATYPBI, AYJHO U BUACO3AMUCEH;

- IOATOTOBKA IJIaHa;

- COCTaBJICHHE TaOIUII ISl CHCTEMAaTU3allii Y4eOHOTro MaTepuana;

- IOATOTOBKA OTBETOB Ha KOHTPOJIbHBIE BOMIPOCHI;

- 3amoJIHeHne paboyeil TeTpaay;

- aHaNIUTHYECKast 00paboTKa TEKCTa;
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- TOJITOTOBKA MYJIbTHME A MTPE3CHTAINH U JIOKJIAI0B K BBHICTYIUICHHIO HA CEMHHAPE
(xoH(]epeHIIuHu, KPYTIIOM CTOJIE U T.I1.);

- IOATOTOBKA pedepara;

- cocTaBlieHne ONOIHMorpaduu UCTIONB30BAHHBIX UCTOUHHKOB;
- TECTUPOBAHUE H JP.;

3) ®opMupPOBATH YMEHHUS:

- peleHre CUTYaIlMOHHBIX 3a7a4d ¥ yIPaKHEHUH 1o 00pasiry;
- BBINOJIHEHUE pacueToB (rpaduyeckue U pacueTHbIe paboThl);
- MOJITOTOBKA K KOHTPOJILHBIM paboTam;

- IOJITOTOBKA K TECTUPOBAHUIO;

- OIBITHO-3KCIIEpUMEHTANIbHAS Pa0dOTa;

- IOJITOTOBKA K BBITYCKHOW KBaJIM(PHUKAIIMOHHOH paboTe.

[Tpouecc n3yueHus: AUCUUILIMHBI HAIIpaBlieH Ha (OPMUPOBAHUE CIEAYIOMUX KOMITETECHITHI:
OIIK-4 - cnoco0HOCTH MCI0JIB30BATH MOJIOKEHUS, 3AKOHbI U METO/IbI €CTeCTBEHHBIX HAYK
U MAaTeMATHKH I PelIeHHUs 32/1a4 MHKEHEPHOM 1eITeJIbHOCTH

6.5. [IpumepHasi TeMaTHKAa KypPCOBbIX padoT
BrIimnonHeHnue KypcoBbIX paboT He npedycmMompeHro yueOHblM NiaHOM

7. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLY.JIS)

@) nepeuens 1umepamypol
OCHOGHAA Tumepamypa:

1. CusyxuH /I.B. O0mmii kypc ¢pusuku [ INeKTpOHHBINA pecypce] : yueOHoe
nocobue. B 5 1. T.V. Atomuas u sinepras ¢pusznka — 3-¢ u3z. crep. / /1. B. CuByxuH. - Mocksa :
OU3SMATIINT, 2008. - 784 c. - Pexxum noctyna: DbC "Aidykc". - Heorpanny. goctym. - ISBN
978-5-9221-0645-0

Cusyxun JI.B. O6uwmii kypc ¢usuku. B 5 1. T.V. AtomMHas u siaepHast pusuxa / . B.
CuByxuH. - 3-¢ u3a. crep.- M. . ®duszmariut, 2008. - 784 c.

2. ATtomHas ¢u3unka [ DnekTpoHHbIH pecypc]: yueonuk / D. B. IlInmonbckuid. - CII6. :
Jlanb, 2010. - Pexxum gocrtymna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=442. - Pexxum noctymna: D5C
"U3narensctBo "Jlanp". - Heorpanwny. noctym. - ISBN 978-5-8114-1004-0. - ISBN
RU20070172(ommmbo9HbI#H).

Inoabckuii I.B. Atomuas ¢usuka. T.1: BBenenue B atroMHyt0 pusuky: yueonuk /. 3. B.
[monbckwii. - CII6. : Jlarb, 2010. - 557 c. : un. ; 22 cm. - bubnmorp. B cHockax. - ISBN 978-5-
8114-1005-7 (15 7k3.)

3. Aymyrun H.K. ®uzuka. ®usnka aTOMHBIX siBIIeHHI: yueb. mocobue / H.K. lymytun. —
Upkyrck: U3a-Bo UT'Y, 2007. — 156 ¢.(30 3k3.)

4. Upoaos U.E. 3amaun o obmieii pusuke [DnekTpoHHbIN pecypce] : yueb. mocodue / U.
E. Uponos = Exercises in general physics. - Mocksa : Jlanb, 2009. - 416 c. : un. - (Knaccuueckas
yaeOHas yiureparypa o gusuke) (Kimaccnyeckue 3a1auHuku U IPakTUKYMbI. Du3nka). - Pexxum
noctyna: ObC "UznatensctBo "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-8114-0319-6 : b. 1.

5. AtomHas pusuka: 1a00paTOPHBI NPaKTUKYM. Yueb. nocobue / coct. JL.U.
Hlenuna, B.B. Uymak, B.B. JIszranos. — Upkytck: U3n-so UT'Y, 2017. — 136 c. ISBN 978-5-
9624-1486-7 (30 3k3.)

OONOJIHUMENbHAA JIUmMepamypa:
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1. Aymyrun H.K. ®usuka. ®usnka aToMHBIX siBIeHHH : yuel. mocooue / H. K. lymytun, B.
M. Kamuxwman, 1O. H. Ilepensie ; Cubupckuit MH-T npaBsa, 3KoH. u ynp. - Upkyrck : U3n-
Bo CUIIDY, 2007. - 219 c. ; 21 cm. - bubmmorp.: c. 219. - ISBN 978-5-9769-0009-7
(283Kk3.)

2.  Tpodumona T. . Kypc ¢usuku: yued. mocodbue ams By30B / M.: M3garenbckuii EHTP
«Axagemus», 2006. — 560 c.

3. EabsmeBn4y M.A. AToOMHasi 1 MOJIEKYJIsIpHas criekTpockomnus / M.A. EnpsimieBuy.- 2-¢
u3a. — M. : Dnuropuan, YPCC, 2010. -894 c.

(e o 15 0T F
0) nepuoouueckue uz0anus

- HeT.

8) CNUCOK A8MOPCKUX MEMOOUUECKUX Pa3padomok

B cucreme obpazoBatensHoro nopraiga UI'Y (http://educa.isu.ru/) pamerieHbl METOAMYECKUE
MaTepualibl ¥ 3aJJaHUs 110 JAHHOMY KypCy

2) b6a3zvl OaHHBIX, UHPOPMAUUOHHO-CRPABOYHDLE U NOUCKOBbLE CUCHIEMDbL

1) Hb UT'VY http://library.isu.ru/ru

2) D43 «bubmuoTex» https://isu.bibliotech.ru/

3) OBC UznarennctBo «Jlauby http://e.lanbook.com/

4) 5BC «Pykont» http://rucont.ru - mexxorpaciieBasi Hay4Hasi OnOIMOTEKA, COJepIKAIIAsT
OUM(pPOBAHHBIC KHUTH, IIEPUOTUUCCKIE U3AAHUS U OT/ICIBbHBIC CTAThU 110 BCEM OTPACIISIM
3HAHMH, a TAKXKE ayIu0-, BUIEO0-, MyJIbTUMena copT 1 MHOTOE JPYyToe;

5) OBC «Aiibyke» http://ibooks.ru - - uHTEpHET pecypchl B CBOOOIHOM JOCTYTIE.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. YueOHo-1a00paTopHOe 000pya0BaHME:

UreHne JEKIUH  CONMPOBOXKIAETCA  JEMOHCTpalMed  WHPOpMALuH, JUIL  Yero
UCTIONIB30BaThCSl MYJIBTUMEIUHHBIE CpPEACTBA: TEPEHOCHOW MPOEKTOp, MEPEHOCHOW JKpaH,
HOyTOyK. Vcronp3oBaHue T00aJbHOM KOMIIBIOTEPHON CEeTH MO3BOJSET 00EClevuTh
JOCTYITHOCTh VIHTEPHET-PECYPCOB U pealln30BaTh CAMOCTOSTENILHYIO pabOTy CTYACHTOB, B XOE
KOTOPOIl OHM MOTYT BBIYHTHIBATh Hay4HbIE CTaThU MO TeMaM Kypca. Ha Qaxynbrere nmeercs
KOMITBIOTEPU3UPOBAHHASL ayIUTOPHS, TpeIHa3HAUYEHHAst ISl CaMOCTOSTENBHOW paboThI, ¢
HEOrpaHMYEHHBIM JIOCTYNIOM B MIHTEpHET.

JlaGopaTopHbIii MPAaKTUKYyM TIO KAHTOBOW ONTHKE W aTOMHOW (PH3MKE pacmoyioKeH B
crenuanbHOM ydeOHOM naboparopun (akynbrera. VIMErOTCs KOMOBIOTEpPHl i 00pabOTKU
IKCMEPUMEHTAIBHBIX JAHHBIX H MOJICIBHBIX Pa0oOT.

8.2. IIporpammHoe obecnieueHue:

CrangapTHbIe CepBHCHI II00ANbHON ceTu MHTEpHET, CTaHJapTHBIE CPeliCTBAa MPOCMOTpa
Npe3eHTAllMid ¥ HAYYHBIX MyOJMKAIlMii B DJEKTPOHHOM BHJE, HCIIOJIB3YIOTCS CTaHIAPTHBIC
cpencta Windows u MS Office:

1. ABBY PDF Transformer 3.0 Ilaker u3 10 Heumennbix nunen3uii Per Seat (10mwuir.)

EDU. Koa mnosunuu: AT30-1S1P10-102 KotmpoBka Ne 03-165-11 or 23.11.2011.

beccpouno.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Konrpakt Ne 03-013-14 or

08.10.2014.Homep Jlunienzun Microsoft 45936786. beccpouno.

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyOnunen3uonssiii goroop Ne 502 ot

03.03.2017 Cuetr Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 Jlunenzus

No 68203568. beccpouno. 17 18

4. Kaspersky Free (exxeromno obOnoBisieMoe [10). YcnoBusi ucnosib30BaHus MO CCHIIKE:

http://www.kaspersky.ru/free-antivirus/. beccpouno.



http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://www.kaspersky.ru/free-antivirus/
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8.3. TexHn4yecKkue M 3J1eKTPOHHbIE CPeCTBA:

MynbTUMEAUIHBII TPOEKTOp, 3KpaH (IO HEOOXOIMMOCTH), MEJIOBas WIM MapKepHas
nocka. B xozne yuebHOro mporecca HCoib3ylTCsl TEXHUUECKUE CPeICTBA O0YUEHHS U KOHTPOJIS
3HAHUW CTYJEHTOB (MPE3EHTAlM, KOHTPOJIMPYIOIIUX IpPOrpaMM, JIEMOHCTPAIIMOHHBIX
YCTAaHOBOK),  HCIIOJIb30BAHME  KOTOPBIX  IPEJYCMOTPEHO  METOAMYECKON  KOHLENLUEN
npenogaBaHus

8.4. JlaGopatopHble PpadoTBl TIO KypCcy TMPOBOASTCS B  CIEHHUAIU3UPOBAHHON
n1abopaTopHu.
9. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

3amauu U3JOKEHUS U M3YUYEHHUS TUCIUIUIMHBI pPEaTu3yloTcs B CIEAYyImuX (opmax
JIeSATEeTbHOCTH:

® JIeKIIMHU, HAICJICHHBIC HA MOJTy4YeHHEe He0OX0IuMoi nH(OpMAIIUY, U €€ MCIOIh30BaHUE

P PELLICHUHU MTPAKTUYECKUX 3a/1a4;

® NpaKTHYeCKHe 3aHATHS, HAMpPaBJICHHbIE HAa AaKTUBHU3ALMIO I[103HABATEIbHOU

JESTEJIBHOCTH CTYJIEHTOB M MPHOOPETEHUS MMH HAaBBIKOB PELICHHUS MPAKTUYECKUX U

MpoOJEMHBIX 3a/1a4;

e JabopaTtopHble PpadoOThl, HAMpaBJICHHbIE HAa aKTUBU3AIMIO I[O3HABATEJILHOU

JESTEIBbHOCTH CTYJIEHTOB M MPHOOPETEHUS MMM HAaBBIKOB PELICHHUS MPAKTUYECKUX U

MpoOJEMHBIX 3a/1a4;

® KOHCYJIbTAIUM — €KECHEIIbHO JJIs1 BCEX JKENAIOIINUX CTYACHTOB;

® CcaMOCTOfITe/IbHASl BHeayJIUMTOpPHass pa0oTa HampaBlieHa Ha NPUOOpPETEHHE HABBIKOB

CaMOCTOSITEJIBHOTO PEIICHUS 3a/1a4 10 TUCIUTIIINHE;

® TeKYIIHii KOHTPOJb 32 JCITEIHHOCTHIO CTYJEHTOB OCYIIECTBISIETCS HAa JIEKIIMOHHBIX U

MPAKTUYECKUX 3aHATHUSAX B XOJI€ CAMOCTOATEILHOTO PEIICHHS 3a]1a4, B TOM YHUCJIE Y JOCKH.

Ha nexnusx ucmonb3yloTcss aKTHBHBIE METOJIbI OOy4YeHHS (KOMIBIOTEPHBIX CHUMYIISIIUH,
paz00p KOHKPETHBIX cuTyaruil). [IpakTudeckue 3aHATHS IPOBOASTCS B UHTEPAKTUBHON (opme.
JlaGopaTopHbie pabOThI MPOBOASITCS ¢ HCTOAb30BaHreM [I9BM ¢ mocneayrorieit 3anmToi.

Ne .
w/n Buabl yueOHoit padoTsl OO0pa3oBaTe/ibHbIE TEXHOJIOTHH
1. Jlexuus BBoanas nexuusi, MHGOpMAIMOHHAs JIEKLUs, JIEKIUs ¢

JJIEeMEHTaMU  JTUCKYCCUHM, WHTCPAKTHBHAS  JICKITUS
(mekmuss  guanor), uH(pOpManMOHHAS ~ JICKIHUS  C
3JIeMEHTaMu 00paTHOM CBSI3H.

2. [IpakTndeckoe 3anaTne 3aHATHE — PELIEHUE 3aJa4, BBICTYIIJICHUE C JOKJIAJ0M 110
TEMEe, OIpOC, IHUCbMEHHBIM TEKYIIMM  KOHTPOIb,
cobece10BaHUE, KOJNIOKBUYM.

3. JlaGopaTopHbIie pabOTHI 3ansaTus MIPOBOJIATCS B AKCTIEPUMEHTAIBHON
naboparopur Ha  1a0OpaTOPHBIX  YCTAaHOBKAaX, C
MOCTIEMYIOIMM HalMCaHUEeM OTYeTa IO JIabopaTOpHOU
paboTe U ero 3ammre.

10. OEHOYHBIE CPEJACTBA (OC)

@DoHJ OLIEHOYHBIX CpPEeaCTB IPEACTABJICH B Hpnnome}mn K IIporpamMmme.
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10.1. OueHo4HbIe cpeacTBa AJI BXOJHOI0 KOHTPOJISA (MOTYT OBITh B BUJIE TECTOB C
3aKpBITBIMU WJIM OTKPBITBIMU BOIIPOCAMH).
10.2. OueHo4HbIe CPeICTBa TEKYIIEro KOHTPOJIS

Texkyuuii KOHTPOJIb OCYIIECTBISAETCS B YCTHOM M MMUCbMEHHOHN (hopMe MpH BBHIOTHEHUN
CTyJeHTaMH Y4eOHbIX 3aJaHUil - pelleHUU 3a7ad W BBHINOJIHEHUU KOHTPOJIBHBIX paboOT HiIn
TECTOBBIX 3aJaHUH, BHIIIOJHEHUU W 3aIIMTE JJA0OPATOPHBIX PadOT, BHICTYIUICHUHU C JOKJIaJaMH
[0 MpPEIOKEHHbIM TEMaM Ha NPOTSIKEHUU BCEro Kypca. TeKylnid KOHTpPOJIb HaIlpaBJ€H Ha
BeIsiBiIeHHE copmupoBanHocT KommeTreHmu OIIK-1. [To pe3ynbraraM TEKyIIero KOHTPOJIS
BBICTABIIAIOTCS OLEHKU MO MATUOAIIBHOM IIKaje, 3aHOCATCSA B XKYpPHAJI U HCIOJB3YIOTCA Kak
JIOTIOJTHUTEIbHAS UHPOPMALIUS PU aTTECTAUH CTYJCHTOB B CEPEIMHE CEMECTPa M MOyUYeHHH
CTYJIEHTOM JIOITyCKa K IK3aMEHY.

[TpenoaBaTens 3a1a8T CTyACHTaM 3a/1a41 Il BHEAYUTOPHONW CaMOCTOATEIBHOM padoThI,
nofoOHble  Pa300paHHBIM B JIEKIMOHHOM  Kypce€ W KOHTPOJHPYET  YCHEHIHOCTh
CaMOCTOSITEJIBHOTO PpELIEHMs] CTyJEHTaMU 3TUX 3a7ad (Kak MHHHMMYM, IpOBEPSAs BCIyX
MPABUJIBHOCTD MOJYYEHHBIX OTBETOB).

B pamkax naGopaTOpHbIX pabOT HMMEIOTCS KOHTPOJBHBIC BOIPOCH M YNPaKHEHHS B
COOTBETCTBYIOIIUX METOAMUYECKUX MaTepuanax K Kaxaou padore.

10.3. OueHouHbIe cpeaCcTBA AJIs1 MIPOMEKYTOUHON aTTeCTAlUM

IIpomexyTouHass arTrecTauMsi HampaBlieHa Ha MPOBEPKY CHOPMHUPOBAHHOCTH
komnereHimu OIIK-1 u mpoBogutcs B (opMe KOHTPONBHBIX pabOT, TECTUPOBAHHMA WU
KOJUIOKBUYMa IO paHEe H3YyYEHHbIM TeMaM, a TaKKe 3allUT BBIIOJHEHHBIX J1a00paTOPHBIX
pabot. O1eHKa BBICTABIISIETCS MO MATHOAIUIBHOM cUcTeMe.

IIpumep TecTOBBIX 3a1aHUii 1151 IpoBepKH chopmupoBanHocTn kommnerenmun OITK-1:

1. Harpaduke npuBeaeHa 3aBUCUMOCTb
UCIyCKaTeIbHOM CITIOCOOHOCTH abCONIOTHO
4EPHOTO TeJa OT JUIMHBI BOJIHBI JJIs IBYX
pasMuHbIX Temieparyp. Onpenennre us rpaguka 47
otHoueHue Temmeparyp T1/ Te. |
a)05 6)123 B)133 1)30 2075 27 | T;

1/ N

—H— " 10% M

1 2 3 4 M

2. BomHoBas dhyHKIMS WM QYHKINS COCTOSIHHS JA€T BOZMOXKHOCTG ... .

a) mpeacKa3aThb, KAKMC 3HAYCHUA BCEX UBMEPACMBIX BEJIMUYNH 6YJIYT Ha6III-O)IaTI)C$I Ha OIIbITE U C
KAaKOU BEPOSTHOCTBIO

6) OIMMUCaTh 3aKOH ABHWKCHHUA YaCTHUIIbI

B) TIOJTYYHUTh WH(GOPMAITHIO O 3HAYEHUN KOOPAWHAT W UMITYJIhCA YACTHIIBI

T') TOJIY4UTh HHPOPMALIUIO O 3HAYCHUU SHEPTHH U HHTEpPBaJle BpPEMEHH, B TeUECHHE KOTOPOTO YaCTHIIA
HUMECT 3Ty SHCPIUIO

,Z[) OnHrcaTb 3aKOHbI TCPMOJAWHAMUKHA

r(d,T,10" B/’

F

3. Yewmy paBHa j1uHa BOIHBL ¢ Bpoiins muist yacTuiel, obnagatoueii ummynscom 3,3-10 ke m/ ¢
a) 100 mm 0) 20 aM B) 0,2rmMm r) 0,1 mm n) 0,2 HM

4. Cuctemsbl U3 KaKUX KBAaHTOBBIX YaCTHI] OMMUCHIBAIOTCS hyHKIHEH pacnpenencans @epmu-/lupaka.
a) CrucTeMBbI U3 YaCTHUIl C TIOTYIICIBIM CITTHOM
0) CucTeMbl U3 YaCTHI C TETTBIM CITUHOM
B) CHCTEMEBI U3 YaCTHII C HYJICBBIM CITHHOM
r) CUCTEMBI U3 YaCTHII, MPAKTUYECKUA HE B3aNMOICHCTBYIONTUX MEXKIY COO0M
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1) CucTeMbl U3 YaCTHIl OYE€Hb BBICOKUX SHEPIUit
5. KakoB XxapakTep TeMIEpaTypHOii 3aBUCHMOCTH JIEKTPONPOBOHOCTH METALIOB O, U

HOJIYIIPOBOJIHUKOB O,

a) o ~ 1 o ~ exp(ﬂ)
M T ' “n 2kT
6) o,~1T, o, ~mnesasucumomT
—-AE
B) O, He sasucumomT, o, ~exp——
' 2KT

no,~lUT,o ~T
no,~T,o,~T?

6. Uro Takoe yposenr ®epmu?
a) MaKCHMallbHasl JHEPIHsl 3JICKTPOHOB B KpHUCTaLIe
0) cpeaHss YHEPTHUs HIIEKTPOHOB B KPHCTAILIIE
B) MaKCHMaJlbHasi SHEprys 3JI1eKTPOHOB B kpucTaiie npu 0°K
I') MUHUMAJIbHAsl SHEPTUS 3JIEKTPOHOB B KPUCTAJLIIE

7.  Ha puc. u3o0paxkeHsl CTallMOHApHBIE OPOUTHI aTOMa BOIOPOJA
cormacHo Mmoxaenu bopa, a Takke YCIOBHO HU300paskeHBI
Mepexo/ibl ANEKTPOHA C OJHOW CTAallMOHApHON OpOUTH Ha
JIPYIyI0, COIIPOBOXK/IAIOIIMECS U3JIyYeHUEM KBaHTa 3Hepruu. B
ynbTpaduoNeTOBOM 00NacTH CHEeKTpa 3TH NEPeXOobl HaroT
ceputo Jlaiimana, B Bunumoin - banbmepa, B mH(ppakpacHOU -
ceputo Ilamena. Haumbonbimied wacTore KBaHTa B CEpPUHU
banpmepa cOOTBETCTBYET MEPEXO. . .

ayn=4—->m=3 o)n=5-m=1
B)N=5-m=2 rHn=3—-m=2.

8.  CBs3b B KynepOBCKOH Mape B CBEPXIPOBOTHUKE 00€CIICUNBAOT:
a) oToHsI; 0) MarHoHslI, B) ()OHOHBI; ') SKCUTOHBI;

9. [TomympoBOAHUK B BH/IE TOHKOM IIacTHHBI BeIcOTOM 0 = 1 cM u amunOo# | = 10 cM momerieH
B OJIHOPOJIHOE MarHUTHOE nose ¢ uHaykuueil B = 0,2 Tiu. Bekrop MarHUTHON MHIYKIHMH
NEePICHANKYJISAPEH IUIOCKOCTH TUTacTUHBL. K KOHI[AM IUIaCTHHBI BAOJb | mpuiioskeHo
nocrosHHoe Hampsbkenne U = 300 B. OmnpenenuTh XOJMIOBCKYIO Pa3HOCTh MOTEHIIMAJIOB,

€CJIM TTocTOosAHHAasT XoJia RX =0,1 m /K, a ynenpHOe conporusienue p = 0,5 Om-m.
a)U =54B 6)U =12B B) U=86B 1) U=358B

10. Kakoil W3 TpPUBEICHHBIX HIDKE Tpa(UKOB OMUCHIBACT pPACIpPEENeHUEe IIOTHOCTH
BEPOSTHOCTH OOHAPY>KEHUS YACTHILIbI B TOTEHIIMAILHOMN sIME 11 OCHOBHOTO COCTOSTHUSI?

) / o I () |

10.3. OneHo4HbIe CpeacTBA 1A HTOTOBOT0 KOHTPOJISI
WToroBelii KOHTPOJIb HAIMpaBJieH Ha MPOBEPKYy chopmupoBanHocTH KommereHuu OITK-1
U npoBoJuTca B (hopme Ik3ameHa. Dopma MpoBeAeHUs SK3aMEHA — YCTHBIM Mo Ouieram uiu
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MUCHBMEHHBIA TI0 OmiieTaM. DK3aMEHBI IPOBOASTCS BO BPEeMsl JK3aMCHAIIMOHHBIX CECCUU B
COOTBETCTBUU C paCHHCAHHEM. DK3aMEHAI[MOHHBIM OMJIET COCTOUT U3 JIBYX TEOPETUUYECKUX U
OJIHOTO TIPAKTUYECKOTO BOMPOCa. DK3aMEHAIIMOHHBIC 3a/laHus (OUJIEThI) AJI preMa SK3aMEHOB
BBITIOJTHEHBl MHOTOBAPUAHTHBIMHU, YTOOBI HCKJIIOUUTH BO3MOXKHOCTH CHHCHIBaHUS M OOMEHa
uHpopMarel B xonae 3k3ameHa. CTyneHT OakalaBp JOMyCKaeTcs K DK3aMECHY B TOM Cllydae,
€CIM B TEYEHHE CeMecTpa MM BBHIIIOJHEHBI BCE JIa0OpaTOpHBIE PabOTHI MPEAYCMOTPEHHBIC
KypCOM.
KpuTtepun oeHKH 1o pe3y/jibTaTaM 3K3aMeHa:

OueHka «OTJMYHO»: CBOOOJHO BJIAJICET TEOPETUYCCKUMU TOHATHSAMHU JTUCIUILIAHEI;
MPOSIBIISIET CUCTEMHOCTh 3HAHHWKM y4yeOHOro Marepualia U CIHOCOOHOCTh yCTaHAaBIUBAThH CBSI3U
MEXIy TEOPETUYECKHUMHU TOHATHIMHU; YMEET JeiaTh IEePEHOC TEOPETHYECKUX 3HAHUU B
MPAKTUYECKYIO0 00JIaCTh IPUMEHEHHS, YMEET CBOOOHO BBIMOJHATH 3a/IaHuUs, IPETyCMOTPEHHbBIE
MPOrpaMMOM, YCBOWJI OCHOBHYIO JIUTEpPAaTypy M 3HAKOM C JONOJHHUTEIBHOM JUTEpPaTypou,
PEKOMEHIOBAaHHOW MPOTpaMMOM; MOHUMAET 3HAUEHUE NMPHUOOPETEHHBIX 3HAHUU I Oymyiien
npodeccuu, MposIBISIET TBOPUECKHUE CIIOCOOHOCTH B TOHUMAHWH, U3JI0’KEHUH W UCIIOJIb30BAaHUHU
y4eOHOMPOrpaMMHOI0 MaTepuaa.

OueHka «XOpPOLIO»: CTYJICHT BJIAJICET TCOPETUUCCKUMHU 3HAHUSAMH, JOCTATOYHO CBOOOIHO
ONEpUPYET MMH; YCIEIIHO BBINOJHAET MNPEIyCMOTPEHHbIE B IPOrpamMMe 3aJaHusl, YCBOWII
OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAHHYI0 B IIpOrpamMme; TMOKa3bIBA€T CHCTEMAaTHYCCKUI
XapakTep 3HAHWW MO AUCHUUIUIMHE M CIIOCOOEH K HMX CaMOCTOSITENIbHOMY IOMOJHEHUIO U
OOHOBJICHHIO B XO/€ JaibHeWleil y4eOHON paboThl U MpodecCHOHAIBHON NeITeIbHOCTH;
OCYIIECTBIISIET YACTHYHBIN MEPEHOC TEOPETUYECKUX 3HAHUN B MPUKIIAJAHYIO 00JIACTh; MPOSBIISET
HE3HAUUTEIbHBIE HApPYIICHWs] B YCTAHOBJICHHH B3aUMOCBSA3M MEXKIY TEOPETHUYCCKUMU
MOHATUSAMH.

OuneHka «y/JA0BJIETBOPUTENbHO»: CTYICHT OOHApYKHMBAE€T 3HAHHE OCHOBHOTO Yy4eOHOTO
MaTepuaga B oObeMe, HEOOXOTUMOM JJsl JalbHelIned y4deObl W mpenacrosield paboThl 1O
npodeccuu; CrpaBiIsieTCs C BHIIOJHEHUEM 3a/IaHUH, MIPETYCMOTPEHHBIX MTPOTPAMMOI; 3HAKOM C
OCHOBHOM JIUTEpaTypOil, pEKOMEHIOBAHHOW MPOTrpaMMOM; JOIYCKAET MOrPEIIHOCTH B OTBETE B
X0JI€ UTOTOBOM arTecTanuu, HO 00JadaeT HEOOXOAMUMBIMHU 3HAHUSMHU JJIi UX YCTPAHEHHUS O]
PYKOBOJICTBOM IIpENOAABaTENS.

OueHka «HeyJI0BJIETBOPUTEJIBHO»: CTYJICHT TIPOSIBISET OTPHIBOUHBIE 3HAHUS, HE
OCYILECTBIISIET IEPEHOC TEOPETUUECKUX 3HAHUI B MIPAKTUKY; OTCYTCTBYET MHTETpallvsl 3HAHUM.

IIpuMepHBIii IepeYyeHb BOMPOCOB K IK3aMeHY N0 Kypcy:
«KBaHTOBasi ONTUKA U aTOMHAasA (PU3NKA»

. TernmoBoe u3inyuyeHue

. Baemawmit porordpdexr

. KopnyckynsipHo-BOTHOBOM Ayayin3M cBeTa. GOTOHBI

. Dddext Komnrona

. Teopus aroma Bogopozaa no bopy

. 'mnoresa u popmyna e bpotinsa. CooTHoOIEHNE HEONPEAeIEHHOCTEH.

. BonmnoBas ¢yukius. Ypasnenue lpeaunrepa s CTallMOHAPHOTO COCTOSHUSA.

. Yactuna B NoTeHIIHAIBHOM sime (smuke). [IpoxoxkaeHne 4acTUIlbl Yepes MOTeHIIUaIbHbIN
O6apbep. KBaHTOBBIN oCcIUILIATOP.

9. YpaBuenue lllpenunrepa 1as atoma BoIOpoJa. JHEPTHsl JIEKTPOHA B aTOME BOJIOPOA.
Nznydyenue u nornomienue sHepruu aromom. @opmyna banemepa-Pundepra.

10. KBanroBsle uncna. KBanroBanue MmomenTa nmnyibca. CriuH anexkrpona. [Ipasuno or6opa.
®epmuons! U 0030Hb!L. [Ipunnun [aymu.

11. XapakTepuCTUKH COCTOSIHUS AJIEKTPOHA B atroMe. [leprnonnueckas cucrema 3J1€MEHTOB.
PenTrenoBckue CriekTpsl.

0N DN W~
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12. MoneKkybl: XUMUYECKHE CBSI3U, IIOHATHE 00 SHEPTETHYECKUX YPOBHAX. MOJIEKYIISIpHBIC
cnexkTpsl. KoMOnHalMoHHOe paccessHue CBeTa.

13. INornomenne. COHTaHHOE W BBIHYKJICHHOE H3TydeHHst. ONTHYeCKIe KBAHTOBBIE
TeHepaTopHI (J1a3ephl).

14. Atom B MarHuTHOM 1oJjie. MarHuTHBIN pe3oHaHc. Paciienienye cnekTpaibHbIX JUHUN B
cJ1a00M M CUJIBHOM MarHuTHBIX NoJisix. Ilpoctoil u crnoxuselii 23gdexT 3eemana.

15. KBanroBas craructuka. ®a3zoBoe npocrpanctBo. ynkuun pacnpenenenuss Oepmu-/lupaka,
boze-Oiinmreitna 1 Makcseina-bosbiivmana. BeIpoxkIeHHBIN 2JIEKTPOHHBIN ra3 B METa/LIaXx.
16. IloHsiTHE O KBAaHTOBOM T€OPUHU TEINIOEMKOCTH. DOHOHBI.

17. BeIBOJbI KBAHTOBOM TEOPUH AIEKTPOIPOBOJIHOCTH METAJLIIOB.

18. CsepxnpoBoaumocts. Ipdext MeiicHepa. [lonsatue 06 apdexre J>xo3edcona.

19. Tunsl cBsa3u B TBepaoM Tene. [lonsaTHE 0 30HHON TEOpUM TBEPABIX Tel. MeTasl,
JUAJIEKTPUKHU U ITOJIYIIPOBOIHUKH 10 30HHOW TEOPHH.

20. CobcTBeHHast U IPUMECHAst TPOBOIUMOCTD MOJIYIPOBOHHUKOB.

21. ®OoTONPOBOAUMOCTH TIOITYIPOBOTHUKOB. JIFOMUHECTICHITNS TBEPABIX Tel. DPdexT Xora.
22. KOHTaKT JByX METaJUIOB 110 30HHON TEOPUH. TEPMONIEKTPUUECKHUE SIBICHUS U UX
IPUMEHEHUE.

23. BeimpsiMiIeHHe Ha KOHTAKTe METaJlI - HOJXYIPOBOIHUK (Ouo0 [Llommku)

24. KOHTaKT 3JIEKTPOHHOTO M IBIPOYHOTO TOJYIIPOBOHUKOB (p-1n-nepexoo).
[TomynpoBOTHUKOBBIE TUOJIBI U TPHOBI (TPAH3UCTOPHI).

Matepuasbl 1715 NPOBe/leHUsI TEKYIIero U MPOMeKYTOYHOI0 KOHTPOJIS 3HAHUM CTY/IeHTOB:

Ne Bua xonrpoas KonTposmpyembie TeMbl KonTtposmmpyembie
(pa3neJbl) KOMIIeTeHIIuH/
HHIUKATOPBI
1 | Tekymmii KOHTPOJIb Bce temsl OIIK-4
2 Otuét mo nabopaTtopHoit padbore | Tembr 2-6 OIIK-4
3 | [IpomexxyTouHas aTTecTanus Bce temsl OIIK-4
4 | Dxk3ameH Bce tembl OIIK-4




18

IIpumep 3K3aMeHalINOHHOTO OUJIeTA.

MUMHOBPHAYKHN POCCHUU
DdenepanbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTeNIbHOE yUpEeXKICHUE
BBICIIEro 00pa3oBaHUs
«VpKyTCKUI TOCYTapCTBEHHBIN YHUBEPCUTET»
(®T'BOY BO «MI'Y»)
Dusnueckuii GakynbpTeT

3K3AMEHAIIMOHHBINA BUJIET Nel
o kypcy «KBaHTOBasi ONTHKA M ATOMHAas1 PUIUKAY
1. TeruoBoe u3nyyeHue

2. Tlornomenne. CIOHTaHHOE M BRIHYKIICHHOE M3 TyueHUsA. OnTHIecKre Uing

KBaHTOBBIE T€HEPATOPHI (J1a3epHI). L T z

3. Onektpon c sHeprued £ = 4,9 5B nBmwkeTca B MOJOXHUTEIbHOM

HaIpaBJIcHHH ocH Xx. Beicota U moteHnmansHoro 0aprepa paBHa 5 3B. Ilpu E

kakoi mmupuHe d Gapbepa BeposTHOCTH W MPOXOKACHHS 3JIEKTPOHA Yepe3 d -
||

Hero Oyner paBHa 0,27

DK3aMeHAITMOHHBIC OMJIETHI PACCMOTPEHBI Ha 3aceJaHud Y YeOHO-METOAMYCCKON KOMUCCHH (HPU3UIECKOTO
(dakynpreta. [IpoTokomn Ne oT 20 T
[pencenatens y4eOHO-METOINIECKON KOMUCCHI H.M. Bynues

Pa3paboTunk:
noueHT Mopo3osa H.B.
(moammce) (3aHmMaemas noynkHOCTh) (P.J.0.)

[Iporpamma coctaBiieHa B cooTBeTCTBUU ¢ DeepalibHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM
cTaHgapToM 1o Hanpasienuto noarorosku 10.03.01 UndopmannonHas 6e30nacHOCTb.

Pa3paborunku:

;/f( Zt/ K.Q.-M.H., ToueHT Moposzosa H.B.
7

[Iporpamma paccmoTpeHa Ha 3acenannu Kadeapsl paarnoPU3UKN U paTuodIeKTPOHUKHI
«01» mapra 2022 r. mpotokon Ne 6

/ Komecauk C.H.

N.o0.3aB. kadeapoi

Hacmoswasa npoecpamma, ne modcem 6bimb 60cnpouzgedeHa Hu 6 Kaxou gopme bOe3
npeosapumenbHo20 NUCbMEHHO20 pazpeulenust Kagheopul-pazpadomuura npozspammsi.




