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1. IEJIN OCBOEHUSA JUCITAILINHBI
|
Lenamu ocBoeHns aucuuiuMHbI «OCHOBEI KBAHTOBOM (bI/I::HKH» ABJIAETCS obecreueHue
Oymymero crnenuanucTa HaydyHOM (usnueckoil Oazolf, Ha KOTOPOH | B BBICIIEH TeXHUYECKOH
IIKOJIE CTPOUTCS OOIIEHH)XEHEpHAs U CIICIHaibHas II0ArOTOBKA. HOOJ’ICIIOB&TCJ‘IBHOG H3y4YeHHe
¢n3uky BeIpabaThBaeT crernuduueckuit METO N MBIIIICHUS, (bnmqecxyfo HHTYMIIUIO, KOTOPEIE
OKa3pIBAIOTCS BECbMa IUIOZOTBOPHBIMH H B JPYruX HaykaX. CIECHUANMCTEI, ITOJydMBINHE
IIMPOKOe  (HU3MKO-MaTEMATHUECKOE 00pa30BaHHe, MOIYT CaMOCTOSTENBHO OCBAMBATH HOBLIE
TEXHUYECKUE HAIPABJICHUS, yCIEIHO paboTaTh B HHX, JIETKO NEPEXOUTH OT PCIICHHs OXHUX
3a1a4 K JIPYTHM, MCKATh HECTAHJAPTHEIC ¥ HETPAAMIIMOHHbIE TTYTH, YTO OCOBEHHO BAXKHO IS
IpoGhecCHOHANBHON MOOHIBHOCTH CIIEHUATHCTOB B YCIIOBHSIX yCKopeHHoro Pa3BUTHS TEXHUKH.
3aja4d LUCITUTIIHHEL |

® TEOpeTHYCCKas IIOATOTOBKA B 00nacTH (GU3HKH, IIO3BOJIOINAS OYAyIuM HHKEHEPAM
OPHCHTHPOBATECS B IMIOTOKE HAYYHOH M TEXHUYECKOU MHGOPMAIUH U 00ECIICUBAIOIIAs] UM
BO3MOJKHOCTE HCITOJIb30BAHUS HOBBIX (DH3MYECKHX MPHHIMUIIOB B TeX 00NIACTAX, B KOTOPHIX
OHU CHEHMATA3NPYIOTCS,

* (opMHUpOBaHWE HAYYHOTO MBIIUICHHS, B YACTHOCTH TPABHIBHOTO MOHMMAHMS TPAHMI|
IPAUMCHUMOCTH PasM4HbIX (PU3MYECKUX MOHATHI, 3aKOHOB, TEOPHH H YMEHHS OICHHWBATDH
CTCIICHb IOCTOBEPHOCTH PE3YJILTATOB, HOIYYEHHEIX ¢ HOMOIIBIO 3KCIEPUMEHTANBHBIX HIIH
MaTeMAaTHIECKUX METOJIOB HCCIIEAOBAHMNS;

* BBIPa0OTKA IPHEMOB ¥ HABBLIKOB PEIICHII KOHKPETHBIX 3a]1a4 U3 PasHEIX o6nacTell hu3mkw,
IIOMOTAIONIUX CTYACHTaM B JaJbHEHIIEM peliaTh HHKCHEPHEIE 3aa4H.

® O3HAKOMJICHUE CTYICHTOB C COBPEMCHHOH HAaydHOH ammapaTypodl W BhIpaGoTKa y HUX
HAYaJIbHbIX ~ HABBIKOB  IIPOBEJCHMSA OSKCICPUMEHTANBHBIX HAYYHBIX  HCCIECHOBAHMI
pasmiyHbIX QU3HIECKUX ABJICHHI H OLCHKH IIOrPEIIHOCTEN H3MEPEHHI.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOII BO

HMucnummaa «OCHOBEI KBaHTOBOW (U3MKH» OTHOCHTCS K 0a30BOif uacTu Ojioka bB.l
OCHOBHOM mpodeccHOHANbHOM —06pasoBaTeNbHOW NporpamMMel.  M3ydeHWe — IMCIUILIMHED
TIPOXOJIUT B YETBEPTOM CEMECTPE.

J1s yenemHoro ocBoeHus Kypca (USHKH CTYACHTaM HEOOXOMMMO 3HATH CIETYFOIIHE
paszessl BhicIieit MareMaTHky: JluddepennuansHoe ucuncnenne, MurerpansHoe McUHCIeHE,
AHanuTHYecKas reoMeTpMs M JMHelHas aiurebpa, Psmei, DiaeMeHTH BEKTOPHOTO aHANIH3a,
QyHKIUK KOMIUIEKCHOTO NepeMennoro, Jnpdepennuuansusle ypaBHeHus, DIEMEHTE TEOPHH
BCPOATHOCTEH U MaTEMaTHUUECKOM CTATHCTHKH,

OcBoeHue NMCHMIUIMHEL HEOOXOMMMO UL H3YYCHHUS CIEAYFOINMX JMCIUILINE Y4eGHOTO
nnaHa: « DH3MYECKHEe OCHOBBI MEKPO- H HAHOCHCTEMHON TeXHUKW», «DU3HKa TBEPIOTO Telay,

«KBanTOoBass ™ crarucrHYecKas (I)I/ISI/IKED), «KBanToBags wu omrTHueckas SJICKTPOHHUKAY,
((IIOHOJ'IHI/ITCJ'IBHBIC I'V1aBBbI TeOpCTH‘IeCKOﬁ (1)I/I3I/IKI/I, (I)I/I3I/IKI/I AApa U IJIEMCHTAPHBIX YacTHI,
(<Hay‘-IHO—HCCH@HOB&T‘CHBCK&H pa60Ta B CEMECTpPED, BBIIIOJIHCHUC BBIHYCKHOf/i

KBalIU(UKAITHOHHOM PaGoTHI

3. KOMIIETEHIIUA OBYYAIOIETOCSI, ®OPMHPYEMBIE B PE3VJIBTATE
OCBOEHUSA JUCITUITJINHBI

B pesynbrare 0CBOCHHA JUCHHUIIIMHEL 00YJAIOMIKICS TOJDKEH JIEMOHCTPHPOBAT CIEIYIOLIHE
pe3yIbTaThl 00pa3oOBaHMs:

1) 3uaTh:

e (yHOaMEHTAIBHBIC 3aKOHBI IPUPOABI U OCHOBHBIE (DH3MUECKHME 3aKOHBI B 00J1ACTH
KBaHTOBOH, aTOMHOM U saepHoit puzuku (OITK-1).



2) YmMertsb:

® [PUMEHATH (WM3UUCCKUE 3aKOHBI VIS PEIICHUS HpaKTquCKHX 3amau (OIIK-1).

3) Bnagers:

® HaBBIKAMH IIPAKTHYECKOrO IIPUMEHEHUS 3aKOHOB (DU3HUKH (OHK D).
Komnetenuny, yacTuano popMUpyeMbIE B paMKaX OCBOCHHUS AUCIUILIAHEL:

OIIK-1.

Hay4yHYI0O KapTUHY MHpa Ha OCHOBE 3HAHUSA OCHOBHBIX HOJ'IO)KGHHI’I

CCTCCTBCHHBIX HAYK H MaTCMAaTUKH.

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIINHBI

CnocoOHOCTh NPENCTaBIATh aANCKBATHYIO COBpeMeHHOMy YPOBHIO 3HaHUH
3aKOHOB M METOJIOB

O611as TPYIOEMKOCTh IMCHUILINHEL COCTABIIAET 6 3aUeTHBIX eauHUIL, 216 9acos.

Buner yue6Hol pabotel, Brirodas 06 DopMEI TeKyLLEro
« CaMOCTOATENbHYIO paboTy CTYACHTOB ;’ . KOHTpOJA
E‘ ¥ TPYAOEMKOCTE (B Hacax) yq% i'lg yCneBaemMocTH
& S paboThl, (no nedensm
Ne Paznen (tema) 3 g g 2 © C NPUMEHEHHEM e —
n/n JAWUCUHNJIMHBI 2 =® = 5 w = - o, | HHTEPAKTMBHEIX P,
© 5! g e E SEl EE| © = METOROB iopn
8 2 = s&| 2.8 & = NPOMEKYTOUHO
£ S| = /%
= = % & § & E g M (8 wacax / %) aTTECTALMA
=) = 2 (no cemecmpanm)
KganroBas mpupona
1| pupora 1 4 12| 4 6 |10 | - |12 -] 12/60% -
M3JTyueHHUs
ONeMeHTHl KBaHTOBOM 3 Peittunr-
2 | MexaHuku v aTomHOH | 4 12 20 18 - - 40 | - 18/747% KOHTponb Nel
buznKH
Peilitunr-
OneMeHTHl PH3UKH 13-
3 ¢ 4 6 4 | 8 | - | 18] - | 10/55% | XourpomsNe
TBEPAOro TeNa 15
ONEeMEHTHI (PH3UKU Peiitunr-
aapa u 16- OHTPOJIb Ne3
4 | e 4 6 8 | - | - | 20| - 6/d2% | ¥owmwomN
JIEMEHTaPHBIX 18
YaCTHII
Bcero 4 |18 | 36 36 18 | - |90 | - | 46/51% | sx3amen(364.)
Copep:xanue pasae/ioB JUCHHILTHHBI
TeMsl, pa3aelIbl TUCIIAILTHHEI Komso | @ oy | WPAKTH- | siabopa- |
> pashl AHCH 4acoB YECKUEe | TOpPHBIE p
Paszgen 1. KpanToBas npupoaa uzjiyuenus 32 4 6 10 12
Jlexuus 1. 3aKOHBI TEJIOBOTO U3JIyYeHHs
14 2 4 2 6
Jlexkuus 2. Ksantossle ¢BolcTBa cBeTa 18 2 2 8 6
Paznen 2, JnemMenThI KBAHTOBOK MEXANMKH H ATOMHOI
e 78 20 18 : 40
Przuku
Jlexuus 3. Crpoenue aToma 8 2 2 - 4
JIekuns 4. BonHOBEIe CBOMCTBA MUKPOYACTHIL 8 2 2 - 4
Jlekuus 5. YpaBHeHHe HIpeuHrepa 8 2 2 - 4 |
Jlexuus 6. YpaBHeHHe WIpeaUHrepa IS YaCTHIIEI B 3 ) 5 4
MOTEHLIMAJIEHOI sTMe )
Jlexuma 7. [poxoxkaeHHe YacTHIIBI Yepes 8 ) 5 4
HNOTeHUMAIBEHBIN Gapbep i '
Jlexuns 8. JInHeHHBIH rapMOHHYECKHUH OCUMILISATOP 8 2 2 - 4
Jlexuus 9. Atom BotOpOaAa 8 2 2 - 4
Jlexuns 10. Op6GuTaabHEIA MEXaHUYECKHUI M MATHUTHBIH 8 2 2 - 4




TeMmsl, pa3fensl qUCTIUILIHHEI Kox-so nekuyn || TPANTH natopa- cpe
4acoB '| deckue | TOpHBIE
MOMEHT 3/1eKTpOHa
Jlexuus 11. Ipuauun naysm 8 2 2 - 4
Jlekuus 12. CrionTanHOe W HHAYLIMPOBAHHOE M3JTyHeHHe 6 2 - - 4
Pazgen 3. DsieMeHTHI PU3HKH TBEPAOTO TEAA 32 6 4 8 18
Jlexums 13. DneMeHTB! KBAHTOBOM CTATHCTHKH 8 2 2 - 6
Jlexums 14. TeTI06MKOCTh TBEPIBIX TEI 8 2 2 - 6
Jlexuus 15. 30HHas TEOPHUS TBEPIBIX TEN 16 2 - 8 6
Paspes 4. DieMeHThI GU3HKN SiAPA M DJ1eMEHTAPHBIX 29 6 8 3 20
YACTHIL
Jlexuusa 16. ATomHOe gp0O 11 2 4 - 6
Jlexuus 17. PanuoakTHBHOCTD 11 2 4 - 6
Jlexuus 18. Busibl B3aMoneicTBHI M KITacChl
SJIEMEHTAPHEIX YacTHL. MeTozb! perucTparyu 7 2 - - 8
YIEMEHTAPHBIX YaCTHUIL
JK3aMeH 45
Utoro 216 36 36 18 90
JlaGopaTopHuble 3anaTHS
Ne monyss Ne | HanMeHoBanue u/HiIM KpaTkoe cofiepikaHue JIabopaTopHbIx paGor | Tpyao8MkocTh
JUCITHTIIMHEI n/n (4acoB)
Pazpnen 1. 1 Ne 6.10mnpenenenue nocrosunoit Credana - Bonsnmana 2
Ksanroras
npuposa
H3JIy4eHUs
2 | Ne6.2 Usyuenue remHero $potoaddexra u BaKyyMHBIX 2
dOTO3IeMEHTOR
3 Ne6.3 Onpenenenne pe3oHaHCHOTO MOTEHIHANA BO30YKICHHSA 2
atoMa MeTojioM ®panka — ['epria
4 | 3amura nabopatopHsIX paboT 4
Paznen 3. 5 Ne 6.6 Msyuenue TeMIepaTypHoOii 3aBHCHUMOCTH COIPOTHBIICHMUS 2
OJIeMEeHTEHI ITOJTYIPOBOJHUKOB
busrkn
TBEPIOro TeNa
6 | Ne 6.7 zydeHue BOJIbT-aMIIEPHBIX XAPAKTEPUCTUK 2
TEPMOYYBCTBUTEJIEHBIX COMPOTHBIICHHH
7 | Ne 6.8 UzyueHue BobTAMIEPHBIX XapaKTEPUCTHK 2
(OTOCOMPOTHBIICHHS
8 3aumra JJabopaTOPHEIX paboT 2
HUTOI'O: 18
5. OBPA3OBATEJ/IbBHBIE TEXHOJIOT'UH
® JICKIIMOHHO-CEMHUHApPCKas cHucTeMa OO0ydeHHS  (TPAJAMIIHOHHBIE JIEKIMOHHBIE U

nabopaTOpHEIC 3aHATHS);

* o0ydJeHue B MallbIX rpyNIax (BBIIONHEHHE JIAGOPATOPHEIX paboT B IPyNIax U3 JABYX HITH

TpEX YeIIOBEK);

® MaCTCpP-KJIACCHI (Z[eMOHCTpaI_II/ISI Ha NIPAKTHYCCKUX 3aHATHAX IPHUHIOMIIOB pacyeTa 3a7ad

10 pa3IMIHBIM TEMaM);

¢ JpUMCHCHUEC MYJIbTHMCEIAHA TEXHOJIOT U (HpOBeILeHI/Ie JICKHUOHHEBIX W CEMHUHAPCKHUX
3aHATHH C IIPUMCHEHUEM KOMIIBIOTCPHEBIX HpeSCHTaHHfI 1 ICMOHCTPAITMOHHEIX POJIMKOB

C IMMOMOIIBIO IIPOEKTOPA UITH KOMITBIOTEPA);




* HHGOPMAIMOHHO-KOMMYHUKAIMOHHEIE TEXHONOTHH (UpUMEHEHHe HHPOPMALMOHHBIX
TEXHOJIOTHI JUIT MOHHTOPHHTA TEKYyIIel yCIIeBaeMOCTH CTYACHTOB M KOHTPOJIS 3HAHUIA),

6. OIIEHOYHBIE CPEJCTBA JVISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MPOMEKYTOUYHON ATTECTAIIAU 110 HTOT'AM OCBOEHMSA
JAUCIOUILINHBI 1 YYEBHO-METOANYECKOE OBECIEYEHUE
CAMOCTOATEJBHON PABOTHI CTYJEHTOB

Texymuii KOHTPOIL yCIIEBACGMOCTHU SIBISETCS PACHPENCIEHHEIM M OCHOBAH HA OLICHKE
HECKOJIBKUX COCTABJISIFOINUX.,

1. Pe3ynwTaThl peUTHHI-KOHTPOJIS.

2. DBrmonnenue u 3amura 1a60paTOPHEIX padoT.

3. DBroinosnHeHHE IPaKTHYECKUX 3aIaHUH,

Bonpockl peHTHHT-KOHTPOIs Nel

1. Temmeparypa abcomorHo ueproro Texa T = 6000 K. Ecim TemmepaTypy Teia
YMCHBIINTD B 2 pasa, TO SHEPreTHYECKast CBETUMOCTH aGCOIIOTHO YEPHOTO TENA

1) ymenwsmmmtes B 4 paza 3) yBemmumuTes B 2 pasa

2) yBenmautcs B 16 pas 4) ymensmmmTes B 16 pas

2. Ecny jutvHa BOJHEI, COOTBETCTBYIONIAS MAKCHMYMY M3IIYYEHHS YMEHBLIIIACH B 4 pasa,
TO TeMIeparypa abCOJIFOTHO YEPHOro Tejla

1) yBennunnace B 2 pasa 3) yBenmmumace B 4 paza

2) yMeHBIIHIIACh B 4 pasa 4) yMeHBIIUIIACK B 2 pasa.

3. Ecnn 3a4epHEHHYIO TUIACTHHKY, HA KOTOPYIO IIaJIaeT CBET, 3aMEHHTh HA 3epKAIBHYIO
TOM K€ IO, TO CBETOBOE JaBJIEHUE

1) ocTaneTcs HEM3MEHHBIM;

2) yMeHbIIUTCSA B 2 pasa,

3) yBemuuutes B 2 pasa.

4. DnexTpOH B aTOME MEPEXOIUT U3 BO30YM/IEHHOTO COCTOSHHS C 3Heprueil £] B OCHOBHOE
cocrosiHEe ¢ dHeprueit Ko, [Ipu stom uenyckaeres Goron. Macca Henymennoro poToHa paBHa
E -E, E, - E, E -E, E, - E, E +E,

2

) ¢ 2 ¢ 3) he 4 he 5 ¢

5. Hacrora nanarommero na GOTO3NEMEHT H3/Iy4CHUs YMEHBIIAESTCS BABOE. Bo CKOMBEKO pa3
HY)XHO M3MEHHUTE 33J€PXKUBAIOICe HANPKEHHE, eclM paboToll BBIXOZA DJICKTPOHA M3
Marepuana GoTo3IeMeHTa MOXHO IpeHebpedn?

1) yBenuuuTs B 2 paza;  3) YBEIHYUTE B V2 pas; 5)ocTaBuTh 0€3 U3MEHEHHUH,

2) yMEHBIINTE B 2 pa3a; 4) yMEHBIIUTE B V2 pas;

6. Tlpu 3ameHe onHOro MeTamma JPYTHM JUIMHA BOJIHBL, COOTBETCTBYIOIIAs KPAaCHOM
rpanune Goroaddexra, ymennpiraercs. PaGoTa BEIXoja il BTOPOTO METANIA 110 CPABHEHHIO C
paboToit BEIX0/[a IJTS TEPBOTO

1) yBenmuuumnace; 2) yMEHBIIHUIIACE; 3) He U3MEHMIIACK.

7. OmprTer CTOJIETOBA O HCCIICOBAHUIO B3aUMOIEHCTBIS H3IIYUSHHIS ¢ METAILUIAMH:
1) MO3BOJIMIIY ONPENECTUTE Pa3MePEI AIpa;

2) IOATBEP MK KBAHTOBYIO IPHPOY H3IYUECHHUS;

3) OATBEPIUIIM HAJIMIHE BOTHOBBIX CBOMCTB Y 9JIEKTPOHOB;

4) NOATBEPANIN THIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPTHHU SIEKTPOHOB B aTOMAaX.



8. B appexre Komnrona oron

1) BEIOHBAET NMEKTPOH C NOBEPXHOCTH BEIIECTBA;

2) iepenaeT 3IeKTPOHY YacTh SHEPTHH [IPH YIIPYT'OM CTOJIKHOBEHHU;,
3) mepenaeT EKTPOHY YaCTh SHEPTUH TIPH HEYIIPYIOM CTOJKHOBEHHH.

9. Omersl @panka u ['epria o HCCISTOBAHHMIO SMEKTPUYECKOTO paspsiia B Hapax PTyTH:
1) nozBonmnu onpenenuTs pasMepsl Aapa;

2) NOATBEPAMIIY KBAaHTOBYIO IPUPOTY H3ITYIEHMS;

3) MOATBEPIMIIM HATHYNE BOJIHOBBIX CBONCTB Y 3JIEKTPOHOB;

4) MOATBEPANIM THIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPTHHU DIEKTPOHOB B 4TOMAX.

10. Ha pucynxe n300paKeHB! CTallMOHAPHbBIE OPOUTHI ATOMA BOJOPOA COIIACHO MOJIENH
Bopa, a Taxixe ycioBHO H306paKeHBI IEPEXOIBI SNIEKTPOHA C OJHOM CTAIMOHAPHON OPOUTHI HA
ApPYI'yI0, CONPOBOXIAIONIMECS H3JIyYEeHHEM KBaHTa JHEpruu. B yipTpadmonaeTroBoil obiactu
CIICKTpa STU IIePeX0Bl JaloT ceputo JlaliMaHa, B BuauMoi — cepuro baneMepa, B mH(pakpacHOR
— cepuro Ilamena. HanGonbmeil yacToTe KBaHTa B BHAMMOM OGJNACTH CIIEKTPa COOTBETCTBYET
nepexon

Dn=4—-n=3
2)n=3 —->n=2
3I)n=5—->n=2
HYn=5—-on=1

11. B rteopun Bopa pammyc n-oift Kpyrooif OpGHTEI DIEKTPOHa B aTOMe BOJOPOAA
2
" o Tn=hen
BBIPAXKAETCA 4Yepe3 pajumyc IepBoM OpOHUTH (HOpMyYJIO: Ompenenure, Kax
M3MEHACTCS KMHETHYECKas SHEPTH JIEKTPOHA IIPU HEPeXoIe ¢ TpeThell OpOUTHI Ha IEPBYIO.
1) yBenmuuusaercs B 9 pas 4) ymeHnsluaercs B 3 pasa
2) yMeHbImaercs B 9 pas 5) He MeHseTCs

3) yBenmmuuBaeTcs B 3 pasa

12. Onerrer JleBuccona u Jixepmepa no [udpakiyi Ha KpACTAILIAX

1) mo3BoNUNK OIPENENTUTD pPa3MEPHI SIpa;

2) NOATBEPAMIIM KBAHTOBYIO IPHPOTY M3JIYUEHHS;

3) NOATBEPAVIIH HAIMYHUE BOJIHOBBIX CBOMCTB Y 3JIEKTPOHOB;

4) MOATBEPAUIH THIIOTE3Y O AUCKPETHOM CIIEKTPE YHEPTHMH SJIEKTPOHOB B aTOMAX.

A
13. CpaBHuTe ANMHY BOJHSBI fie bpoiiis /?’ P nns mapuka maccod m = 0,2 T u nmporona
maccoit m = 1,67-10" kr, ©IMEIOIUX OUHAKOBDIE CKOPOCTH.
1) 6,57-10% 2) 8,35-10°%7 3)6,57-10°% 4) 8,35:10%4,

Bonpocku! pefituur-kouTpors No2
1. Crannonapubmv ypasHenueM [llpenunrepa ms 3JIEKTPOHA B BOAOPOIOIIOA00HOM aToMe
ABJIIETCS ypaBHEHHUE




Viy+Z E+ — y=0
2) v 2 dney
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M ;X
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2. Ecnu y — QyHKIMA MMeST BHJ, YKa3aHHbIM Ha PHCYHKE, TO BEPOSTHOCTH OGHAPY)KHTH
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3. B xakoM ci1y4ae 3HepreTHIecKuil ClieKTp 3IeKTPOHA CILIOIIHON?
1) snexTpoH B noTeHnmansHol aMe muprHoi 10710 m

2) 2JIEKTPOH B aToOMe

3) 371€KTpOH B MOJIEKyJIe BOJOPOA

4) cBOOOTHBIIN 3IICKTPOH.

4. MakcuMalbHOEe 3HaYeHHe OPOCKIHH MOMCHTA UMITYJILCA 3JEKTPOHA, HAXOOAIIEToCsd B f-
COCTOSHNH, Ha HAIIPaBJICHUC BHCHTHETIO MAarHuTHOTO I10JI1 PaBHO

Hh;,  2)2h; 3)3h; 4)4h,

5. CKONBKO Pa3sIUYHBIX COCTOSHHHA MOXET UMETh DJIEKTPOH C IVTABHBIM KBAHTOBLIM YHCIIOM
n=4?
1)15; 2)48; 3)32; 4)54.

6. OpenenuTh aToM, Y KOTOPOTO B OCHOBHOM COCTOSHHH 3amoiuessl K, L, M — ciion u B N
— CJIO€ PaCIIONOMKEHEI 7 DIIEKTPOHOB.
1)Cl; 2)Ge; 3)Br; 4)Ti

7. Cpena Ha3BIBaCTCSA aKTHBHOM, €CIIM OHA

1) moNHOCTHIO HOTJIOMACT NAAIOIIEe HA HEe H3TydeHHe,
2) TOJHOCTEIO pacCeMBaeT Iaalollee Ha Hee H3JIydcHHeE,
3) ycrnuBaeT ajaroliee Ha Hee U3JIydeHHE.

8. Crucrema HaKadKy jla3epa MO3BOJISET
1) co3maTe MHBEPCHYIO HACENCHHOCTD B AKTHBHOM cpejie;



2) BBI3BaTh BHIHYXKICHHOE U3JTyUeHHe HOTOHOB;
3) obecne4nTs BEICOKYIO KOT€PEHTHOCTD JIA3€PHOTO H3IIydeHHS,

9. PaCCMOTpI/IM ABa KBAaHTOBBIX COCTOSIHHS, B KOTOPBIX HAxXOJHUTCSA CHCTEMa aTOMOB, C

sHeprusmMu £y u Ez, npudem E; > Eji. Cucrema GyneT HaXOMUTHCS B COCTOSHUM ¢ HHBEPCHON
HaCeJICHHOCTEIO, €CJIH YHCI0 aTOMOB N ¢ aHepruei E1 Oyaer

Cm
3R

1) paBHO uncITy aTOMOB N, ¢ sHeprueit £y,
2) MeHbIIIe, YeM Na;
3) Gonblrie, yeM Na.

10. Ipunnun [aymu cipaBennus

1) 111 BeeX TOXIECTBEHHBIX YACTHUI] KBAHTOBOMEXAHUYECKOH CHCTEMEL,
2) Ul CUCTEMBI TOXKISCTBEHHBIX 0030HOB;

3) UL CHCTEMBI TOXACCTBECHHBIX (hePMHUOHOB.

11. Menenue yacTul Ha 6030HEL ¥ HEPMUOHBI ONPENEISIETCS
1) TORBKO INIABHEIM KBAHTOBBIM YHCIIOM 77,

2) TOIIBKO OpOHUTAIEHBIM KBAHTOBEIM YHCJIOM /;

3) CIMHOBBIM KBaHTOBBIM YHCIIOM Mis)

4) opOUTATHHEIM [ U MATHUTHBIM 71 KBAHTOBBIMHU YHCIIAMH.

12. 3aBucuMOCTb MOJAPHOH TEemIOeMKOCTH Cis XUMHYECKH HPOCTHIX TBEPIABIX TEJI OT
TeMIIepaTyphl IpeicTaBlIeHa Ha rpaduke

1y 2) 3) 4)
Cwm
IR
0 0 T
13.TennmoemkocTs  cuctembl, coctosimeif w3 N = 10 KIacCHYeCKMX TpPEXMEPHBIX

HE3aBUCHMBbIX TAPMOHHYCCKUX OCHUIIATOPOB IIpu Temmeparype T = 300 K, pasua

1) 414 /K;  2) 4,14 Tw/K;  3) 1242 xII/K; 4) 41,4 xITx/K.

14. Jlebaii momyumn TEOpETHYECKYIO 3aBHCHMOCTL MOJISPHOH TemmoeMkoctd Cys OT

TEMIIEPATYPEI, PACCMATPHBas KPHUCTAIUIHYCCKYIO PEIIETKY KaK

1) cucreMy HEeB3aMMOREHCTBYIOIIMX YACTHIl, COBEPIIAIONIMX TEILIOBBIE KOIEGaHus ¢
Pa3THYHBIMH YaCTOTAMH,

2) cucTeMy CBS3aHHBIX YaCTHI[, COBEPINAIONIMX TEIUIOBEIE KOJEOAHHS ¢ OJHHAKOBBIMHI
YaCTOTAMHU;

3) cucTeMy CBA33HHBIX YaCTHII, COBEPIIAIONINX TEIIOBBIE KOJNEOAHMA C pa3IHUHBIMH
JaCTOTAMH;

4) cucTeMy HEB3aHMOJCHCTBYIOIINX YACTHIl, COBEPINAIONIMX TEIUIOBbIE KONEOAHUS C
OJIMHAKOBLIMH YaCTOTAMH.

15. BaneHnTHas 30Ha COGCTBEHHBIX MTOJIYIIPOBOJHUKOB

1) gacTHYHO 3aHATA BIEKTPOHAMH;

2) IIOJIHOCTRIO 3aHATA 3JIEKTPOHAMHU;

3) mepekpeIBaeTcs €O cBOGOAHOM 30HOM BO3GYKICHHBIX DHEPTHIA.



16. C yBennyeHHEM TEMIIEPATYPEI IEKTPOIIPOBOIHOCTE MOIYIPOBOIHUKOB
1) yBenuunBaetcs;

2) yMEHBIIIaeTCS;

3) He MeHseT .

17. B obGacTr HU3KHX TeMIIEPaTyp y IOTYIIPOBOAHUKOB IPe0bIafaeT
1) npIpounHAs IPOBOIUMOCTE;

2) 37IeKTpOHHAsA TPOBOIMMOCTE;

3) cobcTBEHHAS MPOBOAVMMOCTE;

4) npuMecHas POBOUMOCTb.

Bonpocsl pedTHHr-KOHTPo I No3
1. JI71s ByKNOHOB BEPHBIMH SIBISIOTCS CIEAYIOIIVE YTBEPKICHNS

+
1) nporoH obnanaer 3apsmoM, paBHEM €
2) cIMH HEHTPOHA MEHBIIE CIIMHA IPOTOHA;
3) Macchl HyKJIOHOB MIPAKTHYECKH OJUHAKOBEL

2. UeM MEHBIIIE 3HEPTHS CBA3HU AApa, TEM

1) Gonbuie y Hero aedext Macc;

2) meHpmyIO paGoOTy HYXKHO COBEPIIMTH, YTOGHI DPA3NENHTh 3TO SAPO HA OTHEIBHBIC
HYKJIOHBI,

3) GoJible SHEPTUM BBIICIUTCS IPH Paciafe 3TOro sAApa Ha OTAeIbHbIE HYKIOHEL

4) MEHBIIIE €ro YHEPTHUS IMOKOS;

5) MEHBLIE SHEPTUH BBIAETHTCA B PEAKIMH TEPMOAIEPHOrO CHHTE3A TOTO SApa ¢ APYTUMH
ApaMUu.

3. Ilpu a-pacnane

1) 3apsan aapa He U3MEHUTCS, Macca s7pa YMEHbIIaeTes Ha 4 a.e.m.;

2) 3apsn aapa yMEHBIIAETCS Ha 2e, Macca spa yMeHbIIaeTcs Ha 4 a.e.M.;
3) 3apsn aapa yMEHbIIaeTcs Ha 2e, Macca sapa He MEeHIeTCS,

4) 3apsix siIpa yMEHbIIAeTCs Ha 4¢, Macca SIpa yMEHbIIAeTcsd Ha 2 a.e.M.

4. Kaxas A0JII paJHOAKTUBHBIX aTOMOB OCTAHETCS HE pacnaBmeﬁCH TCpe3 HHTCPBAIL

BPEMEHH, PaBHBIM JIBYM IIEpHOAM IIOJTypaciiaia
1) 50% 2) 67% 3)33% 4)75% 5)25%?

5. CKombKO 0- ¥ - pacmiafos A0JKHO TIPOH30MTH, YTOOE HECTAOUIBEHBIA M30TOI AMEPUIIIS

241 A 209+
IIPECBPATUIICA B CTaOMNIBHBIN H30TOII BUCMYTa {

1) 8 am4p H6ausSp
2)%90u3p 4Y70u3p

1';1 N o (; e)
6. Anpo azota 3axBaTiio & -wactumy ¥ WMCIIyCTHIIO TIPOTOH. S[Ipo Kakoro
3JIeMEeHTa 00pa3oBaIoCh?

17F 170 3 16F 160 17N

n9 - 2) 8 3) 9 4) 8 5) 7
7. Snpo Gepuius 4 € , IOTJIOTHB Aelitpon |~ , mpesparmaercs B sapo Gopa J . Kakas

4acTuIa IPK 9TOM BBIOpachIBAETCS?

Dp 2)n 3)& 4)e 5) ucmyckaetcs 7 -KBaHT



u —>e +v,+v,
8. Peaknus # He MOXeT HATH U3-3a HAPYIICHUS 3aKOHa COXPAHCHHS

1) ciuHOBOTO MOMEHTA UMITYJIBCA,;
2) NEITOHHOTO 3apsa,;
3) anekTpuyecKoro 3apsaaa.

9. 3akonoM COXPaHCHUS JJICKTPHUUCCKOTO 3apaa 3alpelieHa peaKkus
= - .
pH e Tty 3NtV > pte

yhtpe +v, 4)Vy+n—>l9+ﬂ.

10. U3 IMPUBEACHHBIX CXEM B3aI/IMOHpeBpaIL[eHI/II71 JacTUL aHOUTWIIAIHANA COOTBETCTBYCT
0 . i 0 - + -
1)72' —>y+y 2)p—>n+e +v, 3)K >at+r 4)e te =>y+ty

11. B mopsanke Bo3pacTaHMsi HMHTCHCHBHOCTH (YHIAMEHTAILHBIE B3aHMOJEHCTBUS
pacronarawTcs CIeAyIIuM 00pa3om

1) anmexTpoMarauTHOE, ciiaboe, IPaBUTAIMOHHOE, CHIIBHOE,

2) crnaboe, CUIBHOE, TPABHTAIIMOHHOE, 3JICKTPOMATHATHOE;

3) BNEeKTpOMArHUTHOE, TPABUTAIIMOHHOE, CIa00e, CHIIBHOE;

4) rpaBUTaIMOHHOE, CTab0e, ANEKTPOMarHUTHOE, CHIIBLHOE.,

IIpomexcyTodnast aTTecTAMsA IPOXOIUT B HOpME SK3aMEHA.

Bomnpocs! k 3x3aMeny

1. Temnosoe m3nmyueHue. PaBHOBecHOe wu3MydeHHe. XapaKTEPUCTHKH TEIIOBOTO
U3ITYYESHUS,

2. A6comorno yepHoe Tenmo. 3akoH Kupxroda. 3akonm Credana-BonsnMaHa M 3akoH
Bumna.

3. Pacmpenenenue SHepruM B CIIEKTpe abCOMIOTHO uepHoro teima. ®opmyna Pomes-

Joxutica. YnerpaduoneroBas katactpoda.

Ksanrosas runoresa u ¢popmyina [anka

Brerunnit Gotosnexrpuyeckuii s dexrt u ero 3akonsl. GOTOHEL

Db dext KomnTona u ero Teopsl.

Moneins atoma Pezepdopna. [Tocrynarsr Bopa. ATom Bosopoa.

I'mnoreza ne Bpoiing. OkcnepuMeHTaTbHOE ITOJTBEPIKICHHE BOIHOBEIX CBONCTB

MHUKPOYACTHII.

9. CooTHOIIEHNE HEOTPEICTIEHHOCTEH.

10. BonHoBast ¢pyHKIHUS, €€ CBOKCTBA U CTATHCTHYECKHM CMBICII.

11. Hecranuonapsaoe ypasrenue Illpeunrepa.

12. CranuonapHoe ypasuenwue Illpenunrepa.

13. Yacrtuiia B IIOTEHIMATLHON IME.

14. TIpoxokmeHue YacTHIIBI Yepe3 HOTEHIIHATIbHEIN Gapbep.

15. KBaHTOBBIH rapMOHHYECKHI OCIIHILLATOD.

16. Vpasuenue lllpeaunrepa 1iist 37€KTpoHA B aTroMe Bogopoza. [asHoe, opOUTaIbHOE U
MarHUTHOE KBaHTORBBIE YHCIIA.

17. KpanTtoBanue 3HEPrUH 3JIEKTPOHA B aToMe Boaopoaa. CIEKTp aToMa BOAOPOJA.
IIpaBuino otbopa.

18. OpOuranbHBI 1 MAarHUTHEBIH MOMEHT 3JIEKTPOHA.

19. CobcrBeHHBIl MEXaHHUECKHH MOMEHT UMITyJbca 3JeKTpoHa (crun). CIrHOBEIH
MarHMTHBEIH MOMEHT 3J1eKTpoHa. CIMHOBOE M MarHUTHOE CIIHHOBOE KBAHTOBBIE UHCIIA.
Omneit Ulrepna u ['epnaxa.

20. IIpunnun sanpeta [aynu. [leprnoandeckas cucteMa 3eMeHTOB MeHeneesa.

0 NS\ @ 4



21. Tlornomenne, CHOHTAHHOE W HHAYNHPOBAHHOE M3jydeHHe. KoahduimeHTs!
OitHInTeitHa.

22. Jazepst. [Tpuanun neicTBus 1asepos.

23. Kiaccmueckas TeOpHs TeIUI0eMKOCTH, 3aKkoH Jlrononra u [Ttu.

24. KanToBas TEOpHSs TEINIOSMKOCTH DUHINTENHHA,

25. Teopus Temroemkoctu Jle6as. OOHOHLL

26. bozonsl U QepMuoHBL [loHATHE O KBAHTOBBIX CTATHCTHKAX bo3ze-DfHIITEHHa W
®epmu-/lupaka.

27. DHepreTuuecKue 30HBI B KpHCTALIaX.,

28. PacripeneneHne 3JIEKTPOHOB IO HEPreTHYECKUM 30HaM. Kimaccmduxanus TBepIbIX
TEJI Ha METAJLIBI, ITOJIyIIPOBOJHUKH U TUSJIEKTPHUKH,

29. CobcTBeHHAs M IpUMECHAs IIPOBOAUMOCTH IOJIYIPOBOHUKOB.

30. DnekTponpoBOAHOCTE TBEPJIBIX TeJl. Temneparypnas 3aBHCUMOCTD
3IICKTPOIPOBOAHOCTH METAJIOB U IIOJIyIIPOBOTHUKOB. Y poBeHb DepMu.

31. P-n mepexon. IlonynpoBogHHKOBEIE THOIBL

32. XapakTepuCTHKH aTOMHOTO sapa. Mozemn aToMHOTo sipa, Macca B 3HEpPIHs CBA3M
anpa.

33. 3aKoHBI paAMOaKTHBHOIO paciaja. Anbsda-, Geta- 1 raMMa-H3ITydeHue,

34. SpepHble peakIMu M 3aKOHBI COXpaHeHwus. Peakius nenenus snep. Llennas peakmus
JICIIEHUSIL.

35. Peaxius cunTesa aToMHBIX syep. [IpoGiaema yrpaBiisieMbIX TEPMOSIEPHEIX PEaKIHiA.

36. Buspl B3auMOIeHCTBH U KIIACCHDUKAIIHS SJIEMEHTAPHEIX YACTHII,

37. Merombl perHCTpalliK SIEMEHTAPHBIX YacTull. KocMugeckye Tyym.

38. Yactuue! u anTuactunst. Heitrpuno. Ksapku.

CamocrosiTeJIbHAsI paGoTa CTYICHTOB BKIIOYACT B CeOS:

1. AYJII/ITOpHaSI CaMOCTOsATCIIbHAs pa60Ta CTyACHTa 110 AUCIUIINIMHC BBIIIOJIHACTCA
Ha J'Ia60paTOpHI>IX K IIPAKTUYCCKUX 3aHATHAX IPH peHICHNN 3a4ad.
2. BHCaYJII/ITOpHaH CaMOCTOATCIIbHASL pa60Ta BBIIIOJIHACTCA CTYOACHTOM TIpU

YriIyOJICHHOM W3YYeHWH [MCIMIUIMHEI IO TeMe NPONIEHHOM JEKIHH, TIPH IOArOTOBKE K
naboparopusiM pabotam. OcHOBHOH (OpMOIT caMOCTOSTENbHON pPabOTHl CTYIEHTA SBISCTCS
M3YYCHHE KOHCIIEKTa JIEKIUH, PEKOMEH/IOBAHHOM JTUTEPATYPEL

CamocroarenbHas paboTa 3aBepINAaeT 3aJadyl BCeX APYIUX BHIAOB y4eOGHOTro Ipolnecca i
MOXET OCYIISCTBIATHCSA Ha JICKIUIX, CEMUHApaX, IPAKTHUYCCKUX B3aHATHIX, N1ab0paToOpHbIX
3aHATHAK, KOHCynbranusX. Kak ¢opma opraHmsanuu y4eGHOro mpoImecca CaMOCTOATENbHAS
pabota CTyJIeHTOB NPEICTARISET COGON LENEHANPABIEHHYIO CHCTEMATHUECKYIO IeSTeIbHOCTD
10 IPUOOPETEHUIO 3HAHKH, OCYIIECTBILSIEMYIO BHE ayAUTOPHH.

KOHTpOIIb BEIIOMHEHHS CAMOCTOSITENBHOM paGOTEl OCYIIECTBISETCS B XO/I€ BHITONHEHUS 1
3aIUTEL JJa0OPATOPHEIX paboT 110 AUCLUIUIMHE, IPH BLITOJHEHHH HPaKTHYECKUX 3amaHMii, Ha
dK3aMeHe.

Bompockl 7151 KOHTPOIIS CaMOCTOATENbHON paGOTh
1. Kaxoe wusnyyenwe Ha3bIBAaeTCAd TEIUIOBBIM, M YeM OHO OTJIMYAETCS OT J(PYTHX
(lepevncIINTe KaKuX) BUIOB H3JTyYEHH?

2. Maitre ompeneseHus OCHOBHEIX XapaKTEPHUCTHK TEIIOBOTO M3TyueHMs. Kakoe Tero
Ha3bIBaeTcs abGCOMOTHO YePHEIM?

Chopmynupyiite 3akor Kupxroga.
4. Kakolf Bua mMeeT pacupeneneHHe SHEPrHH B CIEKTPe aGCOMOTHO YEpPHOTO Teia?
Hapucyiite kpuBble pacnpejienieHns B 3aBHCHMOCTA OT JUIMHBI (MM YACTOTHI) BOJIHDI
s 1Byx temnepatyp (T2>T1).

Chopmynupyiire 3akons1 Credana — BonpiMana u cMelenns Buna,
6. 3Bamuumre dopmyny Pomes - JDkueca u moscHmTe CcyTh "yiIbTpahHOIETOBOM
KaracTpodunr".

Sanumute Gopmyiry Ilnanka u MOSCHUTE CYTh €ro KBAHTOBOM THIIOTE3HL.
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8.

11.
12.
13.

14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.
25.
26.

27.
28.

29,

30.
31.

32.
33.
34.
35.
36.
37.
38.

39.
40.

Kakoe u3 Tel, YepHOE MIIM HEYEPHOE, HMEET BBIIIE TEMIIEPATYpy, €CIH HX APKOCTH
OJMHAKOBBI?

B yeM cocTouT siBiIeHME, HazbBaeMoe GoTo3hdeKTOM.

Chopmymupyiite 3axonsl Qorosddexra. B weM 5TH 3aKOHBI IPOTHBOpEUAT
NPEACTABICHUSIM KIaCCUUECKON (PU3nKH?

Kax xauecTBeHHO, clie/lysl BOJTHOBOM KapTHHE U3IyUYCHHUsI, OOBACHHUTE (PoTod(h(eKT?

O6mwacuute 3akoHb! GoToaddexra, ncxoast us hopmysr DiHITEH A,

Yro Takoe Kpacnas rpanuna dorospdekra. Uem ompenensercs YMCIOBOE 3HAUYCHHUE
TPAaHAYHOW YacTOTHI? UTO BIMAET Ha MOI0XKEHHAE KpacHO rpaHuisl hotosddexra?

Yro Takoe GOTOINEMEHT U KAKOBA €r0 BOJABTAMIIEPHAS XapaKTEPHCTUKA?

ITouemy Oplna oTBEprayTa MOAIENEL aroMa ToMricona?

B uém npoTtuBopeuns mpeanoskeHHoN PesepdopaoM mianeTapHol Mojieny aroMa?

B 4em cymHocts Teopum aToMa, npemioxenHod Bopom? Chopmymupyiite
noctynarel bopa. Kaxosel HegocTatku Teopuu Bopa?

Cnextper aroMoB. CLIEKTpaIbHBIE CEPHM aTOMa BOLOPOIA.

Kakwe Tumel coymapeHu#t BO3MOXKHEI MEXKIY OJIEKTPOHAMH, yCKOPSEMBIMH
3JIEKTPHYECKHUM II0JIEM, K aTOMaMHu?

B uém saxmogaercs ombir @panka u Iepria, ¥ Kakue OCHOBHBEIE BHIBOJBI MOYHO
ClIeJIATh HA OCHOBAHWH OIIBITA?

Kaxue KBaHTOBEIE YHClIa ONUCHIBAIOT COCTOSIHUE MUKPOYACTHIIEI?

Hem onpenensercs 371eKTPOHHOE COCTOSHAE U30IMPOBAHHOrO aToMa?

O6psacuuTe mporecc 00pa3zoBaHus YHEPTETHYECKHX 30H B TBEPIOM Telle.

Ot vero 3aBUCAT ITMPHUHA PA3PEIICHHOM 30HBI ¥ YUCIIO YPOBHEH B HEl?

KakoBa 30HHast CTPYKTypa IPOBOJHHKA, HOTYIIPOBOIHAKA H H30JITOPA?

OOBSICHATE  MEXaHU3M coOCTBEHHOM X IpUMECHOMH IIPOBOJUMOCTH
HOJIyTIPOBOAHHUKOB,

KakoB ¢usnueckuii cMpIc MOHSTHS YpoBHS Depmu?

HUem OOBSCHSAETCA pa3sIUdHe TEMIEPATYPHOH 3aBUCHMOCTH 3JEKTPOIPOBONHOCTH Y
METAJLIOB U TIOIYIIPOBOTHHKOB?

OOBscCHUTE 3aBUCHMOCTD TIONOXEHHs ypoBHs MPepMHU M KOHIEHTPAIHH CBOOOLHBIX
HOCHUTEJICH 3apA/ia B IIOIYIPOBOJHUKAX OT TEMIIEPATYPEL.

O6wsicuute PpusuIECKHe MPOLECCHI, IPOUCXOLALINE IPH 00Pa3OBAHIH P-N IEPEXOIA.

HapucyiiTe sHepreTHueckne 30HBI B OOJACTH pP-n NEpexofa W OOBICHHUTE, B HeM
COCTOMT JACHCTBHE BHEIIHETO 3IIEKTPHYECKOTO MO Ha P-N IEPEXOI.

Uro Ha3plBAacTCS paJMOAKTHBHOCTRIO? Kakue mpolecchl OTHOCATCA K UHCIY
paiOaKTHBHBIX?

Ha 4eM OCHOBaH NPHHIMII PETHCTPAINN U U3MEPCHHUS PATMOAKTHBHOTO H3TydeH s
Kakne npuGopsl npUMeHSIOTCS M1 9THX Lieneil?

OO6bsAcHUTE yCTPOKCTBO M IPHHIAI AeHcTBUs cueTunKa I efirepa.

OnuImre Mponecesl, IPOUCXOIAIINE B Fa30Pa3PAHEIX CUSTUHKAX.

[Tepeunciute ¢usnUecKre MPOLECCH], IPOUCXO/SIIINE IPH B3aHMOICHCTBIN B-
U3JIy4CHHs ¢ BEIECTBOM.

B geM 3aKmoyaroTcs MPOIECCHl YIPYrOro pacCesiHusl BJIEKTPOHOB  SIPAMH,
3JICKTPOHOB Ha 3JIEKTPOHAX?

HeMm 0OyCIOBIEHBI TIOTEPH OSHEPIHH HaCTUIBI TPH TPOXOXKIAEHWH Uepes
HOMIOIIAIOLIYIO Cpery?

YT0 MPOMCXOANT IPH MPOXOXKACHUHU DIIEKTPOHA Yepe3 TIOTIOTHTENS?

KaxoBbl 0COOEHHOCTH MPOXOXKIEHHS Hepe3 MOrMOTHTENb MOHOSHEPreTHUECKHX [-
YacTHIl U -H3Iy9eHHS, HMEIOIIETO HelIPEPHIBHBIN OHEPTETUYECKH CIIEKTp?



7. VIEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIEYEHNE
JUACIIAIIIAHEL (MOJTYJIS)

a) OCHOBHAf JIATEpaTypa:

1. ®usuxa. Bonmopas ontrka. KBaHTOBas mpuposa H3myueHMs. DIEMEHTH aTOMHON
sinepHoi Qusuku: Yueb. noc. / C.M.Kysuenos, A.M.Jlunep - 3-e m3p., nepepal. u gom. - M.:
Byzos. yue6.: HUL] MHOPA-M, 2015 - 212 c.: 60x90 1/16.(;) ISBN 978-5-9558-0350-0. -
Pexxum moctyna: http://znanium.com/bookread2.php?book=438135.

2. Tamnekosa-bymkeua MW, @usnka. Yacts 2. Onruka. KeanTosas dpusmka.
Crpoenve u ¢pusndecKue CBOMCTRA BemecTBa [DNeKTPOHHEI pecype]: yue6uuk/ Tarubikosa-
Bymxesia V..— DnekTpoH. TeKCTOBEIE nanHble.— MuHck: Boimoitmas mxona, 2014.— 232
¢.— Pexum pocryna: http://www.iprbookshop.ru/35563.— 9EC «IPRbooksy.

3. Fankun A.@. Jlekuun no dusuke [Dnexrpounsii pecype] : [B w.] / A. ®. Tayxun, H. C.
IlpoxomreBa ; BrnaguMupckuil —rocyJapCTBEHHBIH — YHHBEPCUTET —HMEHH AnekcaHmpa
I'puropsesuya u Huxonas I'puropsepiua Cronerossx (Bnl'Y).— Bragumup : Bnapumupckuit
TOCYNapCTBEHHBIH YHUBEPCUTET UMeHN Anekcannpa 'puropsesnya u Hukonas I'puropresuua
Croneroseix (Bnl'Y), -U. 5: KsauToBas u sinepHas (M3UKA.— DIEKTPOHHBIE TEKCTOBLIE
manneie (1 gaitn: 4,16 M6) .— 2015 .— 94 c. : un., Tabn. — 3arnaBue ¢ THTyIa SKpaHa.—
Bubnuorp.: ¢. 92 .— CBoGOIHEIA HOCTYI B SJIEKTPOHHBIX UUTANBHBIX 3a/aX OHOIHOTEKH —
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) A0MOJIHHTEIBLHAS IUTEPATYpAa:

1. Escuna E.M. Onuxa. OcHOBBI KBAHTOBOW U sinepHOH GU3HKH [DIeKTpoHHbIH pecypcl]:
yueOHO-MeTonuecKkoe nocobue s nabopaTopHeix pabot mo dusuxe/ Escrna E.M., CoGonena
B.B.— DnextpoH. TekcToRbIE NanHble.— ACTpaxaHb: ACTpaxaHCKUi MEKEHEPIHO-CTPOUTENbHBI
ucruryr, OBC ACB, 2011.— 107 ¢.— Pexum nocryna: http://www.iprbookshop.ru/17059.—
IBC «IPRbooks»,

2. Ammaros A.B. ®usnka. AtomHas ¢usnka [DnekTpoHHEIH pecypc]: yueGHOe mocobue/
AnmaroB A.B.— OneKTpOH.TEKCTOBBIE JaHHBIE,— Bonrorpax: Bonrorpanckuit  mHCTHTYT
OusHeca, Byzogckoe obpazopanmue, 2009.— 116 ¢—  Pexum  pocryna:
http://www.iprbookshop.ru/11355.— OBC «IPRbooksy

3. JKapenosa C.B. ®uzuka aToMoB U MoJeKy. Slnepuas puzuka [DNeKTPOHHDIH pecype] :
METOJIMYECKHE YKa3aHUs K JiaboparopHeM paGoram mo ¢wusuke / C. B. Xapenosa, H. C.
Ilpoxomesa, E. JI. [lamanckas ; Bragumupckmii rocyaapcTBEHHBIH yuusepcurer (Bal'y),
Kadenpa dusuku v mpukiagHoit Maremaruku ; nox pen. E. JI. Illamanckas .— ONEeKTPOHHBIE
TekcToBbie AaHHble (1 ¢aitn : 431 K6) .— Biagumup : Buamamupckuit rocynapcTBEHHBIH
yrusepeuteT (Bul'Y), 2010 .— 38 . : ., Tabi. — 3arasue ¢ TUTyNIa 9KpaHa .— DIeKTPOHHAs
BepcHs MevaTHoi uybiaukanun .— bubmuorp.: ¢. 36 .— Ceobomusii goctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. Xapenosa C.B. ®msuka TBEpHOTO Tena [DIEKTPOHHBIH pecypc] : METONMYECKHE
ykasaHus K naboparopaemM paboram mo dusuke / C. B. Xapenosa, H. C. ITpoxomesa, E. JI.
[Mamanckas ; Bragumupckuit rocymaperBeHHsli yuusepcuter (Bal'Y), Kabenpa bu3uka U
IPUKIaAHOM MaTeMaTuky ; mox pea. C. B. XKaperora .— Diuexrponusie TekcToBbe naHHbe (1
taitn : 356 KO6) .— Bramumup : Bragumupekuit TocynapcTBeHHBI yHEBEPCHTET (Bnl'Y), 2010
.— 40 c. : w1, Tabn. — 3armaBHe C TUTyNa SKpaHa .— DJEKTPOHHAS BEpCHA ICUATHOMN
nybnukanuy .— bubmmorp.: ¢. 38 .— CBoGounHsrif noctyn .— Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpoxowesa, Hanexna Cepreesna. COopHEK 3a1a4 o ¢pusuke [DNeKTpoHHbI pecypc] /
H. C. Ilpoxomesa ; Bragumupcxuii rocyaapersennsiit yausepeuter (Bnl'Y) .— Usn, 2-e, UCIp.
¥ JIOI. — DJIEKTPOHHBIE TeKCTOBBIE JanHble (1 daitn : 593 K6) .— Bnagumup : Bnagmvupckuit
rocynapcrBeHHbI yauBepeuteT (Bul'Y), 2010 — 66 c¢. — 3arnasue ¢ TUTyna 3KpaHa .—
OIEKTPOHHAs BEPCHA TIeYaTHOM my6mukanuu .— BuGnuorp.: ¢. 64 .— CBOGONHEIA KOCTYI .—



Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pd 1>,

B) NIEPHOAHYECKHE H3TAHHU:
1. Kypnan «KsantoBas 9jeKTpoHMKa». ApXuB HOMepoB. Pexum  gocTyma:
http://www.mathnet.ru/qe/archive,

8. MATEPHAJBbHO-TEXHUYECKOE OBECIIEYEHUE
JACTIATLIAHBI

JIeKiMOHHbIE ayAUTOPUM OCHAIIEHBl JOCKOH (I Meia WM MapKepa), SKPaHOM s
IPOEKITHOHHBIX CUCTEM, IPOEKTOPOM U HOYTOYKOM.

AynaTopun JJsA IpPOBENCHUS Na0OPATOPHBIX 3aHATHH OCHANIEHBI YCTAHOBKAMM JUIf
BBIIIOTHEHUS 1a00paTopHBIX paboT:
6.1. Onpenenenne nocrosuuoit Credana-bonbnmana.
6.2. U3yuenne BHenHero ¢horoaddexra.
6.3. Onpenenenne pe3oHaHCHOTO IIOTEHIMANA BO30YKIeHU atoma MeTogoM Dpanka - eprra.
6.6. Vzyuenne TeMIepaTypHOi 3aBUCHMOCTH COIIPOTUBIIEHHS IOTYIPOBOIHHKOB,
6.7. 3y4yeHne BOJILT-aMIIEPHBIX XapaKTEPUCTHK TEPMOUYCTBUTEIBHEIX COMPOTHUBIICHHI.
6.8. Msyuenue BOJIBTAMIICPHEIX XapaKTEPUCTUK HOTOCONPOTHBIICHHS.

JIeKIMOHHBIE ayNUTOPHM OCHAIIEHBI JOCKOH (AIA Mena WM MapKepa), SKpaHOM i
IPOEKIIMOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

Aynuropun I IOPOBEJCHHS 3aHATHH OCHAINEHBI COBPEMEHHBIMH IEPCOHATBLHBIME
KOMIbIOTEpaM¥, O0bC¢IUMHEHHBIMH B JIOKAIBHYIO BRIYHCIUTEIBHYIO CETh U YKOMIIEKTOBAHHBIMHE
HEOOXOIMMBIM CHCTEMHBIM H NPUKJIaAHBIM IIPOrPAMMHEIM 00eCIeUeHIEM.,



PaGouas mporpaMma JUCHUILIMHEL COCTABIEHA B COOTBETCTBHH ¢ TpeGoBarmsamu OLOC

BO no manpasnenuro 28.03.01 HaHOTeXHOIOIMH ¥ MEKDOCHCTEMHAS! TEXHHUKA.

Pabouyro nporpammy cocrasui cr.up. kabeapsr PullM XKupuosa C.B.
(®UO, noanucs)

7
Penensenr ‘%
(npencrasutens paboromarens) Haa HUMKO-2 GKII-«IJITI Pagyray AHTHIOB A e

(Mecto pabotsl, momkHOCTh, ®HO, Moanucs) ,~

[Iporpamma paccMoTpeHa u 0106peHa Ha 3acenaHuH

[Iporoxos Nel ot 03.09.2018 roga

dbenpsr ®ullM

3asenyromuii kadheapoit Y C.M. Apaxkensu

(®PHO, moarmuce)

Pabouas mporpamma paccMoTpeHa M 0Z00peHa Ha 3acelaHHH yIeOHO-METOMMIECKON KOMUCCHH

Hanpasyenus 28.03.01 HanoTexHOIOTHH B MUKDOCHCTEMHAS TEXHHKA,
7

[Iporokon Nel ot 03.09.2018 roga /
// (®HO, noxanwce)

JIUCT IIEPEYTBEPKJIEHUSI
PABOYEN MPOTPAMMBI JUCHUTLJINHEBI

3aBenyrommii kadeapoit C.M. Apaxensnu

PaGouas nporpamma omno6Gpena na y4eOHBI roj

[Iporokon 3acenanns kapenper Ne oT rozaa

3aBenyromnuii kadeapoii

Pa6ouas nporpamma onoGpena Ha y4eOHBIH ToJ

IIpoTokon 3acenanus kadeaprr Ne oT roma

3aBenyrommii kabeapoi

Pabovas nporpamma onobpena Ha y4eOHBII rog

[IpoToxoin 3acenanus kabeapsr No oT rozua

3asenyronmii kadeapoit




