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1. HEJM OCBOEHUA INCHHUTIIJIMHBI

Hemsmu  ocBoenust jpuciumunabl  «Dusnka» gBisercs obecmedueHue OyaylIero
crenuanucTa HayyHoi ¢usmdeckoit 6azoif, Ha KOTOpod B BhICHIEH TEXHUYECKOH IIKOJE
CTpoWTCS OOIIEeNHKEeHEepHasl U crieluaibHas 11o/roToska. [locienoBarenbHoe n3ydeHre Qpu3uKu
BhIpabaThiBaeT crnenMuPUYeCKHd METOJ MBIIUICHHS, (GHU3MUECKYI0O HMHTYULHIO, KOTOpBIC
OKa3bIBAIOTCS. BEChMa TUIOAOTBOPHBIMU U B Jpyrux Haykax. CHenuanucTbl, MOJYYUBIIUE
mupokoe (pusnKo-MareMaTHyeckoe o0Opa3oBaHHE, MOIYT CaMOCTOSTENIBHO OCBAMBaTh HOBBIE
TEeXHUYECKHe HalpaBlIEHUs, YCIIEIIHO paboTaTh B HHX, JIETKO IIEPEXONUTH OT PELICHUS OJIHHX
3aJ1a4 K JAPYTUM, UCKAaTh HECTaHJAPTHbIE U HETPAAULHUOHHBIC MYTH, YTO OCOOEHHO BaXKHO IS
npodeccuoHaNBHON MOOUILHOCTH CIIEIIMAIMCTOB B YCIIOBUSX YCKOPEHHOTO Pa3BUTHS TEXHUKH.

3amaqu JUCIUTUIMHEL

e TeopeTHUecKas IOArOTOBKa B obyacTé (u3uky, IO3BOJsromas OyIyliuM HHXEHepam
OPHEHTHPOBATLCA B IIOTOKE HAYYHOH M TEXHHYECKOH HHpOpMauu 1 obeceunBaomas uM
BO3MOYXHOCTh HMCIIOJIB30BAHUS HOBBIX (DH3MYECKUX NMPHUHIUIIOB B T€X 00JIACTAX, B KOTOPBIX
OHH CIIELUAIU3UPYIOTCS;

e (GOopMUPOBAaHHE HAyYHOIO MBIIUICHHSA, B YaCTHOCTH IPABUIHHOIO IOHUMAHUS TPaHHUIl
[PUMEHUMOCTH PazINYHBIX (U3NUECKUX MOHSTHIA, 3aKOHOB, TCOPHIl M YMEHHs OICHUBATh
CTEINEHDb JOCTOBEPHOCTU PE3YJIBTATOB, IOJNYUYEHHBIX C IIOMOIIBIO JKCIEPUMEHTAIBHEIX MITH
MaTeMaTUYECKUX METOJIOB UCCIICIOBAHU;

e BrIpa0dOTKa NIPUEMOB U HABBIKOB PEIIEHUH KOHKPETHBIX 3a/1a4 U3 pa3HbIX objacTeil (GU3KKH,
IIOMOTAIOIUX CTYASHTAaM B JAIBHEHIIIEM peIllaTh HHIKCHEPHBIE 3aaul.

® O03HAaKOMJIEHHE CTYAEHTOB C COBPEMCHHOM Hay4HOM amnmapaTypod u BhIpabOTKa y HUX
HayaJIbHBIX  HABBLIKOB  NPOBEICHHUSA OKCIEPUMEHTAJBHBIX HAYYHBIX HCCIIENOBaHUI
Pa3NUYHBIX (PU3NUECKUX SBICHUN U OIICHKH NOTPEIIHOCTEH U3MEPEHHUH.

2. MECTO JUCIIMIIJINHBI B CTPYKTVYPE OIIOII BO

Hucnunnuuaa «®dusuka» oOTHOcHTCS K 0OazoBoif wactu Omoxa b.1  ocHoBHOU

00pazoBaTeNbHON POrpaMMel. M3yueHne TUCIHIIIMHBL IPOXOJUT BO BTOPOM CEMECTPE.

J(ns yenemnoro ocBoeHHs Kypca (HM3UKM CTYyJIEHTAM HEOOXOIMMO 3HAaTh CIEAYIOLIHE
pasnensl Belcmiel mateMaTuxu: [luddepennnansroe ucuncienue, MHTerpaipnoe ucuncienue,
AnanuTuyeckas reoMeTpus M JuHeHHass aireOpa, Psaapl, DJIeMEHTHI BEKTOPHOTO aHaIM3a,
DyHKIUH KOMIUIEKCHOTO INepeMeHHoro, Juddepennuansabie ypaBHEHHS, DJICMEHTHI TCOPHU
BEPOATHOCTEH ¥ MAaTEMATHYECKON CTATUCTHKH.

OcBoenne JUCHMILIMHBI HEOOXOAUMO Ul H3YUEHHs CHEMYIOWUX TUCUHIUIMH y4eGHOro
mana: «Teopus ¥ TEXHONOTUS TEPMUUECKOM M XUMHKO-TepMUYeCKOi 00paboTkuy, « Temiosble
NPOIECCHl M arperarel», «DH3MYECKOE MaTEpHAIOBEACHHUE), BBINIOIHCHHE BBIIYCKHON
KBTH(UKAIMOHHOM pabOTEHIL. S . .

3. KOMIIETEHIIUN OBYYAIOHIET' OCSl, ®°OPMUPYEMBIE B PE3YJILTATE
OCBOEHMUSI TUCIUIIJINHBI

B pesynbprare ocBOEHHs UCIUILIMEEI 00y4daromuiics TOKEH IEMOHCTPHPOBATE CIIEAYIOIINE
pe3yneTaThl 00pa3oBaHUSL:

1) 3uars:

e (yHnaMeHTalpHBIE 3aKOHBI IIPUPOJBI B OOJNACTH KBAHTOBOMU, ATOMHOM H SIEpPHOH
¢usuku (OIIK-3, OK-7).

2) YMets:

® IIPUMEHSTH (PU3HUCCKUE 3aKOHBI VIS PEIICHUS NpakTuIecKux 3anay (OIIK-3).

3) Brmanets:




® HaBBIKAMH NMPAKTHYECKOro rpuMeHeHus 3akoHoB ¢usuky (OIIK-3, OK-7).

KommereHnuu, 9acTuuHo (opMHUpyeMble B paMKaX OCBOCHHUS JUCLHUILINHBL
OK-7. CriocoGHOCTBIO K cCaMOOpTaHK3aINH H caMO00pa30BaHHIO;

OIIK-3.

I"'oToBHOCTBIO

MNPUMCHATDH

byHIaMEHTATLHEIE

MaTCMaTHYCCKHUC,

€CTCCTBCHHOHAYYHBIE H O6HI€I/IH)KCHepHBIe 3HaHHuA B HpO(bCCCI/IOHaJ'IBHOI‘;I JACATCIIBHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI

O61as Tpya0eMKOCTh JUCIMILIMHEI COCTaBisIeT 3 3aueTHble euHuIpl, 108 yacos.

Buppl yuebnoii paboTsl, BKIIOYas 06 QopMBI TEKYWETO
« CaMOCTOATENBHYIO paboTy CTYNCHTOB geM“ KOHTpOJS
E M TPYAOEMKOCTS (B Yacax) );L;%Ol:g:d YCMEeBaEMOCTU
L B
Mo Pazgen (tema) g § 2 2 ) C NPHMEHEHHEM i'zl'e';o”‘;”a’;"
n/n JIUCLHNIBIMHBI = = = 5 x T z p, | HHTEPAKTUBHBIX '
) bl 5 SE | g2 | EE Q| = METOZ0B bopma
5 g E = 8¢ g_ = & = (8 uacax / %) MPOMENCYTOUHO
T = $8 | g8 g1 < aTrecTaunn
= = < (no cemecmpam)
KBanroBas npupona
] | DPAHTOBATMPHPOAA 1 5 | 43 | 4 -l - 6| - | 7/50% -
W3TyUYEHHS
OneMeHThl KBaHTOBOW 5 PelTuHr-
2 | MexaHUKM 1 aTOMHOM | 2 1 8 - - - 32| - 4 /50% KOHTponb Nej
Gu3nKU
Pelitunr-
3 OneMeHTHl GU3UKH 5 13- 4 ) 8 ) 16 | - 6/50% KOHTpOJsib No2
TBEPJOTO Tea 15
OneMeHTh! QU3UKH PeiiTunr-
4 Aapa u 7 18 2 ) 3 ) 8 ) 1/50% KOHTpOJib Ne3
3JIEMEHTAPHBIX
HACTHI]
Bceero 2 |18 18 - 18 - | 72| - | 18/50% | 3auer c oucHkoii
Couepmalme pa3aejioB JHCHHIIJIHHBI
Kon-po npaktu- | nabopa-
TeMI:-I, pa3aciabl AUCIUIIITNHBI JICKIUU cpe
JacoB YECKHE | TOpHbIE
Paszgen 1. KpantoBas npupojaa uijyuenus 30 4 - 10 16
Jlexums 1. 3akoHBI TEMIOBOTO M3NTy4YEHUA
12 2 - 2 8
Jlekuusa 2. KBautoBble CBOHCTBA cBeTa 18 2 - 8 8
Paznen 2. dneMeHThI KBARTOBOKH MEXAHHKH H ATOMHO¥ 40 8 32
usnku
Jlexuus 3. CtpoeHue aToma 10 2 - - 8
Jlekuus 4. BosiHOBBIE CBOMCTBA MHKPOYACTHLL 10 2 - - 8
Jlexuus 5. YpaBHeHHUE 1IpeMHrepa 10 2 - - 8
Jlexuus 6. AToM Bojoposa 10 2 - - 8
Pazaen 3. DaemeHThI GU3INKH TBEPAOrO Tejaa 28 4 - 8 16
Jlexuust 7. TennoeMKOCTh TBEPABIX Tell 8 2 - - 6
Jlexuus 8. 3o0HHas TeopHs TBEPABIX Tel 20 2 - 8 10
Pazaen 4. DneMeHThI PU3HKH SAPA H IJIEMEHTAPHBIX 10 2 8
JacTHI
Jlexuus 9. ATomHoe a1po 10 2 - - 8
3ayer ¢ oLeHKOIi -
Hroro 108 18 - 18 72

JlaGopaTopHsble 3aHATHSA




Ne momyns Ne | HaumMeHoBanue n/umu kpaTtkoe copepxanue naboparopueix pabor | Tpynoémkocts
JIUCUHIUIHHBI n/n (yacos)
Pazpen 1. 1 Ne 6.10npenenenue roctosHHoH Credana - bonsimana 2
Kganropas
npupoaa
U3JTyUYCHHS
2 | Ne6.2 H3yuenue BHemHero Gorodddexra n BakyyMHBIX 2
(h0T0371eMEHTOB
3 Ne6.3 Onpenenenve pe3oHaHCHOTO NOTEHIMaNA BO30yKAeHHS 2
atoma MetofioM ®panka — 'epua
4 | 3amura naboparopusix pabor 4
Pazpen 3. 5 Ne 6.6 Uzyuenue temnepaTypHOit 3aBUCUMOCTH CONPOTHUBEHUS 2
OneMeHTbL TMOJIyTIPOBOAHHKOB
(huznKm
TBEPJOro Tena
6 | Ne 6.7 MsyueHue BONIbT-aMIIEPHBIX XaPaKTEPHCTHK 2
TEPMOUYBCTBHTEILHBIX CONPOTUBIICHUH
7 | Ne 6.8 Mzyuenue BoabTaMIEpPHbIX XapaKTePUCTHK 2
(hoTOCONPOTHUBJIEHUS
8 | 3aumra nabopatopHbix paboT 2
UTOI'O: 18

5. OBPA3OBATEJIbHBIE TEXHOJIOT'HA

® JIeKIHMOHHO-CEMHMHApcKass cHcTeMa O0yueHHs (TpaiulHOHHBIC JICKIHOHHBIE U
TabOpaTOPHEIE 3aHSTHS);

e 00yuyeHHE B MaJIBIX IPyNNax (BBIIOJIHEHHE JIA00PaTOPHEIX paoT B IPyHIIax U3 ABYX HJIH

TPEX YENIOBEK);

,

® MacTep-KJIacChl (J[EMOHCTpAIVsl Ha MPaKTHYECKUX 3aHATHAX IPUHIIMIIOB pacueTa 3a1a4
MO Pa3JIHYHBIM TEMaM);
® IIPUMEHEHHE MYJIBTHUMEANA TEXHONOTUH (TPOBEJECHHE JEKIMOHHBIX U CEMHHAPCKUX
3aHATHH ¢ IPUMEHEHNEM KOMIIBIOTEPHBIX [IPE3CHTALUN U TEMOHCTPALMOHHBIX POJIMKOB
C MMOMOIIIBIO NIPOEKTOPa WM KOMITBIOTEPA);
¢ HNH(OPMALUOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUH (NpUMEHEHHE HH()OPMAIMOHHEIX
TEXHOJIOTMH JUIsi MOHUTOPHHIA TEKYLIEH yCIIeBa€MOCTH CTYICHTOB ¥ KOHTPOJIS 3HAHMUIA).

6. OIIEHOYHBIE CPEACTBA JUISI TEKYHIET'O KOHTPOJISI YCIIEBAEMOCTU,
IMPOMEXYTOYHON ATTECTAIIMHU IO UTOTI'AM OCBOEHUSI
JANCHUIIVIMABI 1 YYHEBHO-METOJANYECKOE OBECITEYUEHHE

CAMOCTOSTEJBHON PABOTHI CTYAEHTOB

Texymuii KOHTPOJIL yCIIEBAEMOCTH SIBISIETCS pacIpeleEHHBIM W OCHOBAaH Ha OLIEHKE
HECKOJILKUX COCTaBIISIONINX.

1. Pe3ymbTaTel peTUHT-KOHTPOJIS.

2. DBrinonHeHue W 3auuTa J1abopaTopHEIX paboT.

3. DBrInoJiHeHHE MPAKTHYECKUX 3adaHUM.

Bompocs! peAtuur-xouatposs Nel

1. Temneparypa abcomotHo dyepHoro Ttenma T = 6000 K. Ecnm temmeparypy Ttena
YMEHBIINTB B 2 pa3za, TO SHEPreTHUYECKask CBETUMOCTh a0CONIIOTHO YEPHOT'O Teja

1) ymensmutes B 4 paza 3) yBenuuures B 2 paza

2) yBemuuutes B 16 pas 4) ymensmutcs B 16 pas

R




2. Ecnu ayiuHa BOJIHBI, COOTBETCTBYIOLIAS MAaKCUMYMY U3IIydeHUs yMEHbIIWIach B 4 pasa,
TO TeMIieparypa abCOJIOTHO YEPHOTO Tena

1) yBenmuunace B 2 pasza 3) yBenuuumacs B 4 pasza

2) yMeHbILIMIACh B 4 paza 4) ymeHnbluuiach B 2 pasa.

3. Ecnu 3ayepHEHHYIO IUIACTMHKY, Ha KOTOPYIO IAAaeT CBET, 3aMEHHUTH Ha 3EPKAbHYIO
TOM e IJIOaAU, TO CBETOBOE JaBJIEHUE

1) ocTaHETCSI HEU3MEHHBIM;

2) yMEHBIIUTCA B 2 pa3a;

3) yBenuuuted B 2 pasa.

4. DNEeXTPOH B aTOME MEPEXOAUT U3 BO3DYXKACHHOIO COCTOSIHUS C dHEpPTUeH £ B OCHOBHOE
cocrosiHue ¢ aueprueit Ey. [Ipu stoMm ucnyckaercs ¢poton. Macca ucnymensoro ¢otona paBHa
E —-E, E,-E, E -E, E,-E, E +E,
¢ 2 ¢ 3) he 4 he 5 ¢
5. YactoTa nagaromero Ha poTo3IeMEeHT U3IY4eHHs yMeHbIIaeTcs BaBoe. Bo ckonbko pas

HY’KHO H3MCHUTh 3a/ICpPXKUBAIOIICe HAIpsXKEHUe, eclIM paboToH BHIXOJA DJJEKTpOHA U3
Marepuaia (oTO3IEMEHTA MOXKHO IIpeHeOpeus?

1) yBenuynuTh B 2 pa3a;  3) yBEJIMYHUTH B V2 pas; 5)ocTtaBUTh O€3 H3MEHEHUH,

2) YMEHBIIUTD B 2 pa3a; 4) yMEHBIIUTD B V2 pas;

6. Ilpu 3ameHe ogHOro MeTania OPYTHM JUIMHA BOJHBI, COOTBETCTBYIOIIAs KpPACHOM
rpanune Qoroaddexra, ymenpmaercs. Pabora BrIXoJa Ui BTOpOro MeTajula Io CpaBHeHI/IIO Cc
paboTolt BBIXOA JUIs IEPBOTO

1) yBenuuumace; 2) yMEHBIIUIACK; 3) He U3MEHMITACK.

7. Onbitel CTOIETOBA IO UCCIIEIOBAHHUIO BSaI/IMOILGI/ICTBI/I}I U3JIy4EeHHUsl C METaIlJIaMH:
1) no3BONIUIM OIIpeNeuTh pa3Mephl Spa; \

2) NOATBEPAUIH KBAaHTOBYIO IPUPOAY H3ITyUCHHUS,

3) noATBEpANIM HAIUYKNE BOJHOBLIX CBONCTB Y 3JIEKTPOHOB,

4) IOATBEPAUIIH THIIOTE3Y O JUCKPETHOM CIEKTPE JHCPTHH JICKTPOHOB B 4TOMAaX.

8. B adpexre Komnrona poton -

1) BEIOKBAET AJIEKTPOH ¢ MOBEPXHOCTH BEIECTRA;

2) nlepelacT NMEKTPOHY YacTb SHEPTUH NPH  YIIPYTOM CTOJIKHOBEHHH;
3) nepenaeT 3NEKTPOHY YacTh PHEPTUH NIPH HEYIPYroM CTOJIKHOBEHUH.

9. Oneiter ®panka u 'epua 1Mo MccleOBAHUIO JNEKTPHUIECKOTO pa3psia B I1apax PTYTH:
1) 1o3BONMMIIM OIIPENIENUTE pa3MepHI sIpa;

2) OATBEPIMIIK KBAHTOBYIO IIPUPOTY U3JTYICHHUS,

3) NOATBEPINIIM HATMYKE BOJHOBBIX CBOUCTB Y 3JICKTPOHOB;

4) moATBEpAMIIM TMIIOTE3Y O AUCKPETHOM CIIEKTPE 3HEPIHH JIEKTPOHOB B aTOMaX.

10. Ha pucynke u306paxkeHs! cTallMOHApHBIE OPOUTHI aTOMa BOZOPO/Ia COTIACHO MOJIEIH
bopa, a Taxxke yclIoBHO M300pajkeHBI NEPEXOABI NICKTPOHA C OXHOW CTAI[MOHAPHOM OpOUTHI HA
JPYTYIO, COIPOBOXIAIOLIMECS H3IYYEeHHEM KBaHTa SHeprud. B ynpTpaduosneroBoil obiacTu
CIIEKTpa 3TH MEPEeXObI JaroT cepuio JlakiMana, B BuguMoii — cepuro banemepa, B nuadpakpacnoit
— cepuro Tlamena. HanGonpmelt yacrote kBaHTa B BHIMMOW OOJNACTH CIIEKTPA COOTBETCTBYET
nepexon

)n=4—>n=3
2)n=3—->n=2
IHIn=5—-n=2
Hn=5—-n=1

i
o
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11. B Teopun bopa pamgmyc n-oif KpyroBod OpOHTEI 3JIEKTpOHAa B aTOME BOAOPOJA
2
i g T SH B
BBIp@KAETCS 4Yepe3 paauyc MepBoil opOUTHI (HOpMyIIOii: Omnpenenure, Kak
U3MEHSETCS KHHETHYECKast SHEPTUs SJIEKTPOHA IIPH NIEPEX0Jie ¢ TPEThel OpOUTEI Ha NIEPBYIO.
1) yBenmuuuBaetcs B 9 pa3 4) ymeHnblaercs B 3 paza
2) ymenbinaercs B 9 pas 5) He MeHseTCs

3) yBenuuuBaetTcs B 3 pasza

12. Ommier leBrccona u Jlxepmepa 110 TU(PAKIMK Ha KPHCTAILIAX

1) mO3BOJIMIIN ONIPENETUTH Pa3MEpBL SApa;

2) HOATBEPAUIIN KBAaHTOBYIO IIPUPOJY H3IIyUECHHUS;

3) moATBEpANIIM HAIMYKE BOJHOBBIX CBOMCTB y JIEKTPOHOB;

4) moATBEpAMIIN THIIOTE3Y O JUCKPETHOM CIEKTPE S3HEPTUH JIEKTPOHOB B ATOMaX.

A
. u
13. CpaBHuTe IIMHY BOJIHEI NIe bpoiins ? nns mapuka maccod m = (0,2 T ¥ mpoToHa

Maccol m = 1,67-10'27 KT, UMEIOIIUX OJIMHAKOBEIE CKOPOCTH.
1) 6,57:10% 2) 835107 3)6,57-10% 4) 8,35:10%.

Bomnpocs! pedTHHT-KOHTPOJIs No2
1. CranmonapusiM ypaBHeHueM lllpenunrepa mist a5ekTpoHa B BOJAOPOIOIOI00HOM aToMe
SIBIIIETCS] YypaBHEHHE

2
2
npd'x h
2
v +2% E+ HT =0
2) h dney 7
2.2
mo o x
V2w+2—m g y=0
3) & :

V2W+—2——’;1E\|}=O
4) h

2. Ecmu y — QyHKIMA uMeeT BHJ, YKa3aHHBIM Ha PUCYHKE, TO BEPOSTHOCTH OOHAPYIKUTH
UIEKTPOH Ha YYacTKe




4)%

3. B xakoM ciy4ae SHEpreTHUeCKUi CIeKTp 3JIeKTPOHA CIUIOMIHOMH?
1) 2J1eKTpOH B MOTCHIUAJILHOM SIME IIUPUHON 101%m

2) BJIEKTPOH B aTOME

3) 5JEKTPOH B MOJIEKYJIe BOAOPOAA

4) cBOOOAHBIN BIIEKTPOH.

4. MakcuManpHOE 3HAYEeHHE IIPOCKIIMH MOMEHTA UMIIYJIbCa 3JICKTPOHA, HaXOoOAEroCsa B f-
COCTOSIHUH, Ha HallpaBJICHHWE BHCITHCTO MarHATHOT'O IIOJIA PABHO

WA,  2)2h; 3)3h; a)ah.

5. CxoipKko PasJINIHBIX COCTOSIHUY MOJKET UMETH QJICKTPOH C IJIaBHBIM KBAaHTOBBIM YHCIIOM e
1)15; 2)48; 3)32; 4)54. ‘

6. OnpenenuTs aToM, Yy KOTOPOrO B OCHOBHOM cocTOsIHHU 3amonHers! K, L, M — cion u 8 N
— CJI0€ PacIiONIOXKEHEI 7 3JEKTPOHOB.
DCL; 2)Ge; 3)Br; 4)Ti.

7. Cpena Ha3bIBA€TCS aKTUBHOM, €CJIH OHA

1) IOJNHOCTHIO MOTJIOIIAET MANAIOIIEe Ha Hee H3IIydeHHE;
2) IHOJHOCTBIO PACCEUBACT ITaIAI0INee Ha Hee U3JIyuCHIE,
3) ycunuBaeT nagarouee Ha Hee H3JIyucHHE.

8. Cucrema HaKayKy Jiazepa HO3BOJISIET

1) co3nath HHBEPCHYIO HACEICHHOCTh B aKTHBHOM Cpefie;
2) BBI3BaTh BRIHYXJICHHOE U3ITy4eHHE OTOHOB; :
3) obecnieunTh BHICOKYIO KOTEPEHTHOCTD J1a3€PHOTO H3TyUEHHUS. ‘ ¥

9. PaccMoTpuM J1Ba KBAHTOBBIX COCTOSHHS, B KOTOPBIX HAXOAUTCS CHUCTEMA aTOMOB, C |
sHepruaMu Ey u L, npuuem E; > E). CucreMa OyJeT HaXOOUTHCS B COCTOSIHUM C MHBEPCHOM :
HaCEJICHHOCTBIO, ECJIM YUCIIO aTOMOB N| ¢ aHeprueii £y OyaeT

1) paBHO uncy aToMOB N, ¢ 3Heprueci £,

2) MeHbIIe, YeM Ny; ) S o

3) Gonpmre, ueM N,. , S

10. ITpunnun ITaynu cnipaBennus

1) U1 Bcex TOKAECTBEHHBIX YaCTHI] KBAHTOBOMEXAHMYECKOM CHCTEMEL,
2) JJis CUCTEMBI TOXIECTBEHHBIX 0030H0B;

3) ZUIsL CUCTEMBI TOXKIECTBEHHBIX (epMHOHOB.

11. lenenue yacTtu Ha 6030HBI U (PEPMHUOHBI OTIPEACTIACTCS

1) TONBKO IJIaBHBIM KBAHTOBEIM YHCIIOM #; !
2) ToJIbKO OpOUTANEHBIM KBAHTOBEIM YHCJIOM /;

3) CTUHOBBIM KBAHTOBBIM UHCJIOM Mg

4) opOuTaNBEHBIM / 1 MATHUTHBIM 7 KBaHTOBBIMU YHCIIAMH.




12. 3aBHCHMOCTB MOIIHpHOfI TCIIOCMKOCTH CM XUMHYECKH IIPOCTBIX TBCPABLIX TCJI OT

TeMIIEpaTyphI TIpecTaBIeHa Ha rpaduke
1) 2) 3) 4)

Cum
3R

CM CM
3R

0 T

13.TermmoeMKoCTh  CHCTEMEL, cocrosmeif w3 N = 10 xiaccmueckmx TPEXMEPHBIX
HE3aBHCHMBIX F'apMOHUUYECKHX OCIILIATOPOB Ipu Temneparype T = 300 K, parna
1) 414 Iw/K;  2) 4,14 Jw/K;  3) 124,2 x/Iw/K; 4) 41,4 xJIx/K.

14. JleGaii MONXYy4YHMTI TEOPETHYECKYIO 3aBUCHUMOCTH MOJISpHOH TermmoeMkocTH Cys OT
TEeMIIEPATyPhl, pACCMATPHUBAs KPUCTAUIHIECKYIO PEIIETKY KaK

1) cucreMy HEB3aUMOJEHCTBYIOHMIMX YacTUll, COBCPINAIOIIMX TEILIOBBIC KojeOaHus ¢

Pa3INYHBIMH YaCTOTAMHU; '

2) CHCTEMY CBS3aHHBIX YAacCTHIl, COBEPINAIONIMX TEIUIOBBEIC KOJICOAHUS ¢ OJMHAKOBBIMU

YaCTOTaMH;

3) cucreMy CBA3aHHBIX YacTHIl, COBEPINAIOMIMX TEIUIOBBIE KOJeOaHUs C pasTMyYHLIMH

YacTOTaMH;

4) cucteMy HEB3aUMOJICHCTBYIOIINX YACTHI[, COBEPLIAIONIMX TEIJIOBEIE KOJAeOAHUS C

OJTMHAKOBBEIMU YaCTOTAMH.

15. BanenTHas 30Ha cOGCTBEHHBIX MOJIYTIPOBOAHIUKOB

1) HacTU4HO 3aHATa AIIEKTPOHAMU;

2) NOMHOCTHIO 3aHATA JCKTPOHAMY, -
3) nepexpriBaeTcst co cBOOOHOMN 30HON BO30YXXIECHHBIX 3HEPruii.

16. C yBenu4yeHHEeM TEMIIEPATYPhI 3JIEKTPOIPOBOTHOCTH IOJYIIPOBOIHHUKOB
1) yBenuuuBaeTcs;

2) yMeHBLIAECTCH;

3) He MeHsieTes.

17. B obsacTi HU3KUX TEMIIEPATyp y HOIYNPOBOJHHUKOB MpeobiaaaeT
1) apIpoYHast IPOBOJUMOCTS;

2) 37IeKTPOHHAS IIPOBOIMMOCTD;

3) coGcTBEHHAs MPOBOIUMOCTE;

4) mpuMecHas IPOBOIUMOCTb.

Bonpockl peATHHT-KOHTpoIs Ne3
1. It HYKIIOHOB BEPHBIMHU SIBIISIOTCS CIICAYIOIIHE YTBEPIKACHUS

+
1) mporon o6i1anaer 3apsoM, paBHEIM € ;
2) cnuH HEUTpPOHA MEHBIIIE CITUHA IIPOTOHA;
3) MacCh! HYKJIOHOB IIPAaKTHYECKH OJIMHAKOBBI.

2. YeM MeHBIIE DHEPTUS CBA3U S1Ipa, TEM
1) Gonplue y Hero neeKT mMacce;




2) MeHBIIYI paboTy HYXHO COBEpIINTh, YTOOBI Pa3JENUTh 3TO SAPO Ha OTACIbHBIC
HYKJIOHEI;

3) Gonplile SHEPrUM BHIACIUTCS IIPHU paciajie 3TOro sijipa Ha OTAETIBHBIE HYKJIOHBI;

4) MeHbBIIIE €r0 DHEPrUs NOKOS;

5) MeHbIIIe SHEPI'UH BBIICIUTCS B peaKiUd TEPMOSJICPHOTO CUHTE3a 3TOTO 4]Ipa ¢ JAPYrUMHU
AOpamH.

3. Ilpu a-pacmane

1) 3apsiyt siqpa He U3MEHUTCS, Macca siipa yMEHbIaeTcs Ha 4 a.e.M.;

2) 3apsp sipa yMeHbIIaeTcs Ha 2e, Macca siipa yMeHbIIaeTcsd Ha 4 a.e.M.;
3) 3apsn sapa yMEHbIIaeTCs Ha 2e, Macca apa He MEHsIeTCs; \

4) 3apsn sapa yMeHbluIiaeTcs Ha 4e, Macca spa yMEHbIIaeTcs Ha 2 a.e.M.

4. Kakast JIO7s paJuOaKTHBHBIX aTOMOB OCT@HETCSl HE paclaBLICHCs dYepe3 HHTepBall
BpPEMEHH, PaBHBIN IBYM IEPHOJIaM IoJIypaciana
1) 50% 2) 67% 3)33% 4) 75% 5)25% ?

5. CKOJIBKO 0~ ¥ 3~ pacmaioB JOJDKHO NIPOU30HTH, YTOOBI HeCTaOUIBHBIM H30TOM aMEepHIIHS
241 209 py;
95 IpeBpaTuics B CTaOWIBHBIN H30TON BUCMyTa 83 to
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6. Slapo azora zaxBatmiio * -yactuity ¥ MCIYCTHJIO MPOTOH. SI7po Kakoro
sreMeHTa 00pa3oBaNIoCs?
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no 2) 87 397 H8T 57
op o | 2 10
7. Slnpo Gepumus 4 ¢ , IOTJIOTHB AeliTpon |~ | nmpesparmaercs B aapo 6opa 2 . Kaxas
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Dp 2)n 3@ 4)e 5) menyckaercs 7 -KBaHT
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8. Peaxnus #  He MOXKET MITH U3-3a HapyIIeHHS 3aKOHa COXPaHEHHSI
1) cnuHOBOrO0 MOMEHTA UMITYJIbCA;

2) IENTOHHOTO 3apsiya;

3) aneKTpUYeCKOro 3apsia.

9. 3akoHOM COXpaHEHH JICKTPHUICCKOI0 3apsa/ia 3anpeiicHa pCakus

S —>>e tvV,+Vv *
1)# e e H 3)7’Z+Ve—)p+€
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11. B mopsuke Bo3pacTaHus HHTEHCUBHOCTH (YHIAMEHTAJIbHBIE B3aMMOJEHCTBUS
pacrnonaraioTcs ClelyIonuM obpazom

1) ayeKTpOMarHUTHOE, cyiaboe, rPaBUTAIIMOHHOE, CHIIBHOE,

2) cnaboe, CUIBHOE, IPABUTAIMOHHOE, JJICKTPOMArHHTHOE;

3) SIEKTpOMArHUTHOE, FPaBUTAIIHOHHOE, ClTaboe, CHIILHOE;




4) rpaBuTanKoHHOe, caboe, MEKTPOMATHUTHOE, CUIIBHOE.

IIpomeskyToUHAS aTTeCTAIMS IIPOXOAUT B popMe 3ayera ¢ OLICHKOM.
Bompock! k 3aueTy ¢ OreHKon

1.

2.

i A

10.
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

TennoBoe wu3imyuyeHue. PaBHOBecHOe wu3NyueHHE. XapaKTEPUCTHKH —TEIMJIOBOTO
HRITYYEHUS.

AbcomoTtHo YepHOoe Teno. 3akoH Kupxroda. 3akon Credana-bBonbliMana U 3akoH
Buna. ‘

Pacnipenenenne »Heprum B chekTpe abcomoTHo udepHoro tena. ®opmyna Panes-
Jxunca. Ynerpaduoneropas kaTacTpoda.

KganToBas runotesa u ¢popmyna [Tnanka

Brenauii dporoanexrpudeckuii 3 ekt u ero 3akoHsl. GOTOHEI.

D¢ dext Komnrona v ero teopus.

Monens aroma Pesepdopna. [loctynarst bopa. Atom Bonopona.

['unoresa ne bBpoitng. DKCnepuMEHTAIBHOE ITOATBEPIKACHUE BOJHOBBIX CBOMCTB
MUKPOYaCTHIL.

CooTHoleHue HeonpeaeTeHHOCTE .

BonHoBas QyHKIH, e¢ CBOICTBA M CTATUCTHYECKUI CMBICTL.

Hecramuonapnoe ypasuenue llpeaunrepa.

CranuonapHoe ypasHenue [Ipeaunrepa.

YacTuna B NOTCHIIMATILHOI siMe.

[TpoxoskIeHNEe YacTHITHI Yepe3 MOTCHIMANBHEIH 6aphep.

KBaHTOBBII rapMOHUYECKUH OCIUILIATOP.

VYpasuenue lIpenunrepa ais s1exkTpoHa B aToMe Bogopoa. I'maBHoe, opOuTaIbHOE U
MarHuTHOE KBaHTOBEIEC YUCIIA. :

KBaHTOBaHUE »HEpPrUM 3JEKTpoHa B aToMme Bojopona. CIeKTp aroma BOIOpOIA.
IIpaBuio otbopa.

OpOuTanpHblil 1 MATHATHBII MOMEHT 2JIEKTPOHA.

CoOCTBeHHBI MeXaHM4YeCKMH MOMEHT HMIynbca 3JIekTpoHa (cruH). CHHHOBBIN
MarHuTHBIH MOMEHT 3/1eKTpoHa. CIIMHOBOE W MarHUTHOE CIMHOBOE KBAHTOBBIE YHCIIA.
Oneir Wtepua u 'epnaxa.

[Tpuniyn 3anpera Iaynu. [lepuoauueckas ciucrema 3jeMeHTOB MeHeneesa.

[lornomenue, CIOOHTaHHOE M HHAyIMpoBaHHoe u3nydyenue. Koadduigents
OiHITelHA. ‘ - e

Jlazeps1. [lpunmun nelicTBus nasepos.

Knaccuueckas Teopus tennoemkoctd. 3akoH Jlrononra u I1th.

KBaHTOBasI TEOpHUS TEIIOEMKOCTH DHHINTEHHA.

Teopus remnoemkoctu Jlebas. GoHOHEL

bo3onsl u ¢epmuonsl. IloHATHE O KBAHTOBBIX CTaTHCTHKAX boze-DifHmTelina u
Qepmu-/lupaxa.

DHepreTUYecKre 30Hbl B KPUCTAILIAX.

Pacnpenenenne 21eKTpOHOB II0 3HEPreTHUECKMM 30HaM. KitaccHpuxanus TBEpABIX
TEJI Ha METaJUIbl, IOJIyIIPOBOAHUKH U JIMDICKTPHKH.

CobcTBeHHas U MpUMECHasi IPOBOIUMOCTH HOJTYIIPOBOTHIKOB.

DAEKTPOIPOBOTHOCTD TBEPABIX TellL. TemmneparypHast 3aBHCHUMOCTH
IEKTPOIIPOBOJHOCTH METAIIJIOB Y I10JIy[IPOBOIHUKOB. Y poBeHb Depmu.

P-n nepexon. IloiynpoBo/IHUKOBEIE JMOIEL.

XapaxkTepHCTHKH aTOMHOrO syipa. Mozenu aTroMHOro sijpa. Macca u sHeprust cBas3u
s pa.
3aKOHBI paJNOAKTUBHOIO pacnaja. Anbda-, 6erta- 1 raMMa-H3IydeHue.

SlnepHele peaklMy M 3aKOHBI COXpaHeHUs. Peakuus nenenns syep. lennas peaxiums
JIETICHUSL.

. Peaknus cunresa aromusix siep. [Ipobnema yrnpaBisieMbIX TEPMOSAEPHBIX pPEaKIuii.




36. Bujsl B3auMoeicTBHN 1 KiTaccH(DUKAIMSI JIIEMEHTAPHBIX YACTHII.
37. MeToapl perucTpaliy IeMeHTapHbIX YacThL. KocMudeckue jry4u.
38. Yactuup! u antryactalel. Helitpuno. Ksapku.

CamocTrosiTeJIbHAS paﬁoTa CTYACHTOB BKJIIOYACT B cebs:

1. AyIuTOpHAs caMOCTOsTeNbHAs paboTa CTYACHTA MO AUCLUIIIMHE BBIIOIHICTCS
Ha 1a00paTOPHBIX M NMPAKTHUYECKHX 3aHATUSAX IIPH PEIIEHUH 3a1a4.
2. BreaymuTopHass camMocCTOsATeNbHas padoTa BBIIOJHAETCS CTYAEHTOM IPH

yriyOMeHHOM HW3YYCHHWH IHCIUIUIMHBI O TeME MpPOHICHHOW JEKIHH, NP IOATOTOBKE K
nabopatopaeiM paboram. OCHOBHOH (OpMOH €aMOCTOATENBLHON PabOThI CTYIEHTA SBIACTCA
H3y4YeHHE KOHCIIEKTA JIEKIUI, peKOMEHIOBAHHON JINTEPATYPhI.
CamocTosTenbHas paboTa 3aBeplaeT 3aladd BCeX JPYruxX BUAOB ydueOHOro Ipolecca U
MOYET OCYLIECTBJIITHECS Ha JIEKIUAX, CEMUHApAX, MPAKTUUYECKUX 3aHATHIX, JaOOpaTOPHBIX
| 3aHATHAX, KOHCYJIbTaIuAX. Kak (opMa opraHmzanuu yd4eGHOro MpOIEcca CaMoCTOSTeNbHAs
paboTa CTYJeHTOB HpEACTaBIsIeT COOOM IelieHalpaBIeHHYI0 CHCTEMATHUYECKYIO AEATENILHOCTD
10 IPHOOPETCHHIO 3HAHUH, OCYIIIECTRIIIEMYIO BHE ay IUTOPHH.
KoHTpob BBINOIHEHHS CAMOCTOATENILHON paboThl OCYILIECTBISETCS B XO/I€ BHITIOIHEHHUS U

341U ThI J'Ia60paTOpHBIX pa60T IO AUCHHUNIINHE, TPU BBIMTOJHCHHUU MPAKTUYCCKHUX 3a/laHHM, Ha
OK3aMCHC.

Bomnpock! juist KOHTPOJISE CaMOCTOSITENLHOM PabOThI

1. Kakoe wu3yueHHe HA3LIBAeTCS TEIUIOBBIM, U UYEM OHO OTJIMYaeTcs OT JPYIrux
(mepeurcnuTe Kakux) BUIOB HU3Iy4eHUs?

2. JlaiiTe ompene/ieHHs OCHOBHBIX XaPAKTEPHCTHK TEILIOBOTO M3NIydeHHs. Kakoe Terno

HA3bIBAETCS a0COIIOTHO YE€PHBIM?

Coopmymupyiite 3akon Kupxroga.

4, Kakoil BHJ MMeET paclpeeiieHue 3HEPruu B CHEKTpe aOCONIOTHO 4YepHOro Tena?
Hapucyiite xpuBble pacnpeseieHus B 3aBUCHMOCTH OT JUIMHBI (MM YacTOTHI) BOJIHBI
JUIst 1ByX temneparyp (12>T1).

5. Cdopmynupyiite 3akonsl Ctedana — bonpivana u cMerenns Buna.

6. 3anummre dQopmyny Poanes - JlxuHca U TOSCHUTE CYTh "yIbTpadHONIETOBOMN
KatacTpoGrl". -

7. 3amummre dopmyny Ilnanka 1 NOSCHATE CYTh €r0 KBAHTOBOMN TUIIOTE3BI.

8. Kakoe u3 Ten, yepHOE WM HEUEPHOE, UMEET BEHIIIE TEMIIEPaTypy, €Cli UX SPKOCTH
OJIMHAKOBLI?

9. B uem cocTouT siBlIeHHE, Ha3plBaeMoe GoToadpexToM. :

10. Cdopmynmupyitre 3axkoner ¢oroddpdexkra. B uwem 5TH 3aKOHBI NPOTHBOpeUaT
MIPEJICTABNICHUSIM KJIacCU4ecKoi pusuxu?

11. Kaxk xauecTBeHHO, ClIelyd BOJHOBOH KapTUHE U3IIydeHHsI, OOBACHUTH PoTOdPPexT?

12. O6msacuuTe 3aK0HBI (hoTOd( BEKTa, HCXOAT U3 HOPMYITBI DIHINTEHHA.

13. Yro Takoe KpacHas rpanuna ¢porodpdexra. Uem onpesenseTcs: YNCIOBOE 3HAYCHUE
rpaHU4YHON 4acTOThl? YTO BIMAET Ha MOJOXKEHUE KPAacHOM rpanuiel Gorosddexra?

14. Yro Takoe (HOTO3NIEMEHT ¥ KaKOBa €ro BOJBTAMIICPHAS XapaKTepUCTHKA?

15. Ilouemy OwuIa OTBEpruyTa MoJieib aroMa TomrcoHa?

16. B uém npoTHBOpeuns nperioxkeHHol Pesepdopaom mianeraproi Mmonenu aroma?

17. B wem cymuocTs TeOpuM aroma, npeanoxenHoil bopom? Chopmynupyiite
roctynatel bopa. Kakosor nepocrarku Teopun bopa?

18. Cnekrpsl aroMOB. CHEKTpanbHbIE CEPUH aTOMa BOJIOPOJIA.

19. Kaxme THUIBI COyZapeHHil BO3MOXKHBI MEXAY OJIEKTPOHAMM, YCKOPSEMBIMH
HIICKTPHYECKUM I10JIEM, H aTOMaMH?

20. B uém zaximouaercst onelT @panka u ['epua, U Kakue OCHOBHBIC BEIBOJBI MOIKHO
cesaTh Ha OCHOBaHMUHU ONbITa?

21. Kaxne KBaHTOBBIE YHCIIA ONUCHIBAIOT COCTOSIHUE MUKPOYACTHIIHI?

22. Yewm onpefensercs NEKTPOHHOE COCTOSHHUE H30JUPOBAHHOTO aToMa?

(O8]



23. OO6msacuute nporiecc 00pa3oBaHms IJHEPreTUUECKUX 30H B TBEPIOM TeJIE.

24. Ot 4ero 3aBUCAT NIMPUHA pa3pelicHHON 30HbI U YMCIIO YPOBHEH B HEl?

25. Kakosa 30HHas CTPYKTypa IPOBOAHUKA, IOJIYIIPOBOJHUKA U U30JITOpa?

26. OOswsicHUTE MEXaHHU3M coOCTBEHHOU U IIPUMECHOMI NPOBOAUMOCTH
TIOJTYTIPOBOJIHAKOB.

27. KakoB ¢usndeckuit CMbICH NOHATHS ypoBHS Pepmu?

28. Uem oObscHsETCS pazinyMe TEMIIEpaTypHOU 3aBHCHMOCTH JIEKTPOIPOBOIHOCTH Y
METAJJIOB U [TOJIYIPOBOJIHUKOB?

29. OObscHUTE 3aBUCUMOCTh IOJI0KEHHUs YpoBHS PepMHU U KOHLIEHTPAIMU CBOOOHBIX
HOCUTeNIeH 3apsiia B IOMYIIPOBOJAHKUKAX OT TEMIEPATYpHI.

30. OOmsacHHUTE GU3HUYCCKUE IIPOLIECCHI, TPOUCXOJISIIUE IIPH 00pa30BaHMHU P-h IEpexXoa.

31. .HapucyiiTe sHepreTuyeckrue 30HB! B 00JacTH p-n mepexoja U OOBICHHUTE, B YeM
COCTOHUT ACHCTBHE BHEIIHETO 3JIEKTPUUECKOr0 OIS Ha P-Nn MePexo. .

32. Yrto Ha3BIBacTCS pPaJHOAKTHUBHOCTHIO? Kakue mponeccel OTHOCATCS K UHCITY
pazvoaKTUBHBIX?

33. Ha 4yem ocHOBaH NpHHUMII PETUCTPALMU U U3MEPEHUS PAaIUOAKTHBHOIO U3ITYyYEHUs?
Kaxwne nipubopbl mpUMEHSIIOTCS JUIsl 9TUX IIeyiei?

34. OOBpscHUTE yCTPOICTBO U MPUHIUN AeHCTBUs cueTunka [ eiirepa.

35. OnuumuTe Npouecchl, IPOUCXOSIINE B Fa30Pa3psAHBIX CUCTUUKAX.

36. Ilepeuncnure GHU3NUECKHUE MPOLECCH, IPOUCXOAAIINE IPU B3aUMOICHCTBHU B-
U3JTYYSHHUS C BEUIECTBOM. o

37. B d4eM 3aKkJro4arOTCs IPOLECCH YIPYroro paccesHUs BIIEKTPOHOB  sITPAMH, =
3JIEKTPOHOB Ha 3JIEKTPOHAX ?

38. Uem 0OycnoBneHsl NOTEpPH OHEPIMH YacTHIBI I[P IPOXOXKICHHH  4Yepes3
IIOIJIOIAIONLYIO cpeny? :

39. Yto mpoHcXoauT IIPHU NPOXOXKIAECHUH JIEKTPOHA Yepe3 MOTIIOTHTENE?

40. KaxoBbl 0COOEHHOCTH NPOXOXKAEHUSI Hepe3 IMOTIOTUTENIb MOHOIHEPreTHUECKUX [-
YacTHUIl U B-H3Ty4EeHHUS, HMEIOLIET0 HeNPEPLIBHEIN SHEPIeTHUESCKUM CIIEKTp?

7. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCOUITIMHBI (MO Y JIS) P

a) OCHOBHASI JIUTEPATYpa: o

1. ®usuka. BonHoBas ontuka. KaHTOBasg mpupoja M3MydeHHs. DJIEMEHTHl aTOMHON U
anepHoit ¢usuxu: Yueb. noc. / C.JM.Kysnenos, A.MJlunep - 3-e u3n., nmepepab. u gomn. - M.:

By3sos. yue6.: HUL| UTHOPA-M, 2015 - 212 c.: 60x90 1/16.(11) ISBN 978-5-9558-0350-0.

2. Tanueikosa-bymkesuu .M. @usnka. Yacts 2. Ontaka. KBantosas ¢pusmka.
Crpoenue u Qpu3HyecKkre cBOicTBa BEMIECTBA [ DNeKTPOHHBIH pecype]: yueGnuk/ Tanuibikosa-
bymxesuu M.M.— DnexkTpoH.TexCTOBEIE AaHHBle.— Munck: Brimsiias mkoma, 2014, — 232
c.— Pexxum nocryna: http://www.iprbookshop.ru/35563.— 3B5C «IPRbooks».

3. Tanxknn A.@. Jlekuuu no ¢usuke [DnekTpoHHEH pecype] @ [B 4.] / A. @. Tankun, H. C.
Ilpoxomesa ; BraguMupCKuMil rocyJapCTBEHHBIH — YHHBEPCHTET HMCHH  AJleKcaHipa
I'puropresuua u Hukxonas I'puropsesnua CronetoBsix (Bal'Y).— Bragumup : Bragumupcexkuii o
rOCYAapCTBEHHBIM YHUBEPCUTET UMeHM AJnekcannpa I'puropnesnua u Hukomas I'puropbesuua
Croneroseix (Bal'V), -Y. 5: KsantoBag u suepHas ¢usnka.— ODJIEKTPOHHLIE TEKCTOBBIE
nannple (1 ¢aiin: 4,16 M6) .— 2015 — 94 c. : wi., Tabn. — 3arnaBue ¢ TUTYIa dKpaHa.—
bubmuorp.: ¢. 92 .— CBoOOIHBINH IOCTYIl B 3NIEKTPOHHBIX YHTANLHBEIX 3ajaX OMOIHOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) 1ONOTHUTENbHAS JHTEPATypa:

1. Encuna E.M. Ontrka. OcHOBBI KBaHTOBOM U sitepHO# Gu3uxu [DneKTpoHHBIH pecypc]:
y4ebHOo-MeToanuecKoe ocodue s naboparopHeiX paboT no ¢gusuke/ Escuna E.M., Cobonera
B.B.— DJ1exTpon. TeKCTOBBIE JaHHBIe.— ACTpaxaHb: ACTpaxaHCKUil HHXEHEPHO-CTPOUTENLHbIH
uncturyT, O95C ACB, 2011.— 107 c.— Pexum noctyna: http://www.iprbookshop.ru/17059.—
3BC «IPRbooksy.



2. AnmmatoB A.B. ®usuka. AtomHas ¢usuka [DNeKTpoHHEBIN pecype]: yuebHoe nmocodue/
AnmaroB A.B.— DNeKTpoH.TEKCTOBBIE JaHHBle.— Boirorpan: Bomrorpaiackvii HMHCTUTYT
OusHeca, By3zosckoe obpazoBanue, 2009.— 116 c—  Pexum JIOCTyIIa:
http://www.iprbookshop.ru/11355.— 3BC «IPRbooks»

3. XKapenosa C.B. ®uzuka aToM0OB 1 MOJIEKYJI. SlnepHas ¢puznka [DJIeKTpOHHBIH pecypce] :
MeTouUecKue yKazanus K yaboparopHeiM paboram mo ¢muxe / C. B. Xapenoma, H. C.
[Tpoxomesa, E. JI. Illamanckag ; BrmaguMupckuili rocynapcTBeHHBIH yHuBepcurer (Bal'V),
Kadenpa duzuxm n npuxnagHoit marematuku ; nox pex. E. JI. Illamanckas .— DiieKTpoHHbIE
TexctoBble nmaHHbie (1 daitm : 431 K6) .— Brnagumup : BraauMupckuil rocyaapCTBEHHBIN
yuaugepcuter (Bnl'Y), 2010 .— 38 c¢. : ui., Tabn. — 3arnaBue ¢ THTYJIa 3KpaHa .— DJIEKTPOHHAs
BepcHUs 1eyaTHOU nmybnukanuu .— bubmuorp.: ¢. 36 .— CBoOoauslii noctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.visu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. XKapenosa C.B. Ousuka TtBEpHOro Tena [DNEKTPOHHBIR pecypc] : METOJMUECKHE

‘ykazaHus K jaboparopHbM pabortam no ¢usuke / C. B. XKapenora, H. C. Ilpokomesa, E. JI.
[Ilamanckas ; Bmagumupckuii rocymapctBeHHbllt yHuBepcuteT (Bal'V), Kadenpa dusuxu u

npukiagHoi MateMatuku ; 1noja pex. C. B. XapenoBa .— DnekTpoHHBIE TEKCTOBbIE AaHHBIE (1
daiin : 356 K6) .— Brnamumup : Bnagumupcekuii rocynapctseHHbii yHusepcutet (Bnl'Y), 2010
— 40 c. : un., tabn. — 3aryaBue C THUTYJIA 3KpaHAa .— OJIEKTPOHHAS BEpCUsl MeuaTHOH

nyonukauuu .— bubnuorp.: c. 38§ .— CsoOonnsiii noctyn .— Adobe Acrobat Reader 4.0 .—
<URL:http://e.]lib.vIsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpoxomea, Hanexxna CepreesHa. COOpHUK 3a1a4 110 (pu3mKe [DIeKTpOHHBIH pecypc] /
H. C. Ilpokomesa ; Bianumupckuii rocynapcTseHnsii yausepeuret (Bnl'Y) .— Uszn. 2-e, ucnp.
¥ JI0T. — DJIEKTPOHHBIE TeKcToBble faHHble (1 daiin : 593 K6) .— Bragumup : Bragumupckuit

rocynapcTBeHHbll yHuBepcuteT (Bal'V), 2010 .— 66 ¢. — 3armaBue ¢ THTyna skpaHa .—
OneKTpoHHas BepCHs NevaTHOH myGnukanuy .— bubmnuorp.: c. 64 .— Cpobonuslit jocTyn .—
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —

<URL:http://e.lib.vIsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) EpHOJHYECKH e H3/aHU:

1. Kypnan  «KBaHTOBas  sneKkTpoHHKa». ApXUB HOMepoB. PexuMm  jgocryna:
http://www.mathnet.ru/qe/archive.

8. MATEPHAJIbHO-TEXHMYECKOE OBECHEYEHUE
JAUCHUIIIINHBI

JIexIMOHHBIE ayANTOPUH OCHAINEHHBI JOCKOW (I Mejla WJIM MapKepa), 3KpaHoM Iis
MPOCKIIMOHHBIX CUCTEM, IIPOEKTOPOM M HOYTOYKOM.

Aynuropun A1 MpPOBEACHUs J1AOOPATOPHBIX 3aHATHH OCHAIMEHHBI YCTAHOBKAMM IS
BBIIIOJIHEHUS 1a00paTOpHBIX paboT:
6.1. Onpenenenue nocrosuuoit Credana-bonpumana.
6.2. U3yuenue BHemHero ¢otosddexra.
6.3. OmpezeneHre pe3oHaHCHOTO ITOTEHIMANa Bo30yXAeHUs aTomMa MeTonoM Dpanka - T'epua.
6.6. M3yuenue TemMnepaTypHO# 3aBUCHMOCTH COIPOTHBJICHHUS 1OJIYIIPOBOAHHKOB,
6.7. VI3yueHue BOJIbT-aMIEPHBIX XapaKTePUCTHK TCPMOYYCTBUTEIBHBIX COIIPOTUBICHHH,
6.8. M3ydeHue BONBETaMIIEPHBIX XapaKTEPUCTHK (POTOCOIPOTHRIICHHUS.

JIeKMOHHBIE ayTUTOPUH OCHAIIEHB! JOCKOM (I Meja WM MapkKepa), DKpaHoM s
IIPOEKIIMOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

AynaTopuyl Uil TPOBEACHMS 3aHITHH OCHAIIEHBI COBPEMEHHBIMH IePCOHAILHLIMU
KOMIIBIOTEPAaMH, OOBEIMHEHHBIMH B JIOKAJILHYIO BEIUMCIUTEIBHYIO CETh M YKOMILIEKTOBAHHBIMU
HEOOXOUMBIM CHCTEMHBIM U IIPUKJIAJHBIM IIPOrPaMMHBIM 00eCIeYeHHEM.




Pabouast nmporpamMma JUCIMIUIMHBI COCTAaBIECHA B COOTBETCTBUU ¢ TpeboBaHusmu PI'OC

BO no nanpasnenuio 22.03.01 MatepuanoBeieHrE U TEXHOJIOTUU MaTEpUAIIOB.
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[Tporpamma paccMoTpeHa u ojo0peHa Ha 3acemanuu Kadenpst PullM

[Tporoxom Ne bo.  or AL rona

3aBenyromuit Kapeapoi // C.M. Apakensa
(®UO, noanucek) %

Pabouast mporpaMma paccMOTpeHa M 0f00peHa Ha 33€CIaHUM YIeOHO-METOJAMYECKON KOMHCCHU

nanpasienus 22.03.01 MarepuanoBezienre U TeXHOAOPHA MATEPUAIOB.
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JINCT NEPEYTBEPXXIEHU S
PABOYEHN NPOI'PAMMBI TUCIHUATLINHBI

PaGouas rporpamma ogoGpena va 2 C16- _2016-20i7 yueGuwiit rox

[Tporoxou 3acemanust kageapnr Ne 10816 roma

3aBeyromuii kadeapoi / /(,Mlxl/k- ‘/3 A /

Pabouas nporpamma onoOpeHa Ha 2017 20/ § y4eOHBIN TO
[IpoTtokoi 3acenanus kadeapsr No / or 31.08.17 roja

3apenyromuii kadenpoii - // / l((/LLLu ﬂ fl /

Pa6ouas nporpamMma oo6peHa Ha

[Tporoxomn 3acenanus kadeapsr Ne

[How B[

3asenyromuit kadenpoit




JIMCT NEPEYTBEPKJIEHMWS
PABOYEM IMPOI'PAMMBI IUCHUIIJINHBI

PaGouas nmporpamMMa oJo0peHa Ha 2019 -2020 y4eOHBI roJ1

I[TIpoTokon 3acenanust kapeapsr Ne 9 oT »7,0@ 19 roma

3aBeyromuit kadeapoit é / / 5 74’ ; /( eyl /

J:

Pabouas mporpamma oJo0peHa Ha y4eOHBINA ToJ

I[TpoTokon 3acenanus Kadeapsr Ne oT roza

3aBeyromuii kadenpoit

Pabouas mporpamma oJo0peHa Ha y4eOHBIH 1ozt

IIpoToxon 3acenanus kademapsr Ne oT roja

3aBeayromuit Kadenpoit

Pabouas nporpamMma oo6peHa Ha y4eOHBIHA Toj

Iporoko:n 3acenanus kapeapsl Ne oT roga

3aBeayromuit kadeapoi

PaGouas mporpamma ogoOpeHa Ha y4eOHBIHA Tt

ITpoToxoin 3acenanust Kadeapst Ne oT roja

3aBeayromuii kadeapoi




