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1. 11(Ejlb OCBOEHI451 JIICIA1411JIHNIA

ileJlb10 ocHoeHmm ii,Hen,Hunifin.il o(1)H3HKa TBepnoro 5IBJ151eTC51

o3HaKomneHHe C OCHOBaMI4 COBpeMeHHOII (1)14314K11 TBep,L101-0 Tena, BK.rnomaionwx

o6Luse npeAcTaBnemisi 0 CTpOCHHH KINICTaJIJI0B, mexan113max npoTeicalow,Hx B

'<pieTannax nponeccax, BJIH51HHH CTPyKTypI3I TBeRabIX Ten Ha Hx (1)H3Ht-lecKne

cBoticTBa. 143ymeHHe 414C1111 1-111HHbl 41,0J1>K110 CHOCO6CTBOBaTb (kopmHpoBanmo

rny6oKHx 3HaHH14 B 0611aCTH (1)4314KII H Bbipa6oTKe C110C06110CTI1 COHOCTa135151Tb

Ha6monaemble (1)43H T-TecKHe 5IBJICHH51 C	 1:1)yHn,ameHTam,Hbimm	 (1)H3HilecK14M1/1

3aK0H0MeplI0CT5IMH.

2. MECTO	 14H131 13 CTPYKTYPE OMNI BO

Aucuunnima «OH3Hxa TBepAoro Tena» OTHOCHTC51 K 6a3OBOA HacTH 0110!!

1-10,UOTOBKH 6aKanaBpoB no HanpaBneimio «HanoTexHonorHH Ii mmkpocHeTemHast

Teximka». arm OCBOCH1451 AaHHoil ,2I114C1 11411J114HbI yilaammesi 1pe6poTc5I 3HaII 1151,

nonytiaembie 13 pamkax cneAyloinux npe,aulecTByfoutux ,LtHcminnHH: (1)H3HKa,

KBaHTOBa51 3.11eKTp01 114Ka, KBaHT0Ba51 H cTaTHeTHidiecKam (1)H3Hnca, 4m3Htiecithe OCHOBbl

H Ha1IOC14CTeMH01:1 TeXHHK14.

Ycneun ioe OCBOCHHC 1114CLIIIIIJIHI-1131 <<B3aHMO,LIC sACTI3He na3epHoro 14351rICHI151 C

BeinecTBom» HpennonaraeT Hanu gHe y 06)41a10111,HXC51 cneAylommx 3nanHfi, ymenHA 14

HaBbIKOB, nonyitemmix npil 143r4eHHH yKa3aHHIAX A4C11,141-1.1111H H B xoile npoxomcnelut 51

rle6HOti H Hp0H3BOACTBeHHOl1 npaKTHK: 3HaHHe OCHOBHbIX (1)43w4ecnix 3aK011013 11

065IaCTH KBaHTOBOPI 4111314KW, 3HaKOMCTBO C maTemaTHHeercHm annapaTom onHcamisi

noBeneHaq KBaHTOBbIX cHcTem; 3Hamie OCHOBHbIX qm43HmecKnx 3aKonomcpnocTeri,

xapaKTepH3pommx HpoTeKaime npoueecoB B TBepAblX Tenax.

B TO we Bpemsi, ocBoeHme AaHHoti (1)yHnamenTanbH0rt AMC111411J1111-11)1 Heo6xo4Hmo

a5151 yeneinH0r0 OCBOCHI451 nocnegyioumx AHCIA14111114H, TaKux Kai< OCHOBIA

tcpucTannorpackHH, 3nexTpoHmica 14 Ml! KpoupoueccopHaR TexHHKa., a TaloKe II pH

HanHcaHHH AHH.TIOMHOCI pa6oTm.

3. KOMFIETEIHAN 14 01PY LIA10111EF0051, (1)0PM PYEM hIE B

PE3YAIITATE OCI3OEHIA51 )10/1CIA141 -1J1 14H111 (MOJYJIS1)

B pe3y.nbTaTe ocBoenum AlICIAMTIJIMHbl 06r-1a10111,1411051 4101)KCH AemoncTpupoBaTI,

cneAyklinue pe3ynbTaThi o6pa3oBaHH5l:

OCHOBHbIe	 3aKOHbI,	 onHcbmalounie	 (1)H3H4eciale	 npoueccbi,

npoTetcaiounie B TBepAbIX Temax (011K-2);

YMeTb: yeTaHaBJI 14Ball npw-ianno-cnegmermylo CB5I3b Memcgy Haamouaembimu

51BJICH111MH Ii OCHOBHb1M14 3aKOHOMeplIOCTSIMH 4)14314KII TBep4oro Tena (011K- 1 );



HCH0111330BaTb cpeAcTBa KOM111310TepH011 TeXHI4KH ,11.1151 peineHmi coBpemeHHbix 3aJ a1.1 B

oariacTH 4)4314KI4 TBepAoro TCJIa.

B..riaaeTb: CnOCO6HOCTMO npeAcTaBnsab a,n,eKBaTHro coBpemeilHomy ypOBHIO

3HaHH1 Harmylo Kam-Tilly mHpa Ha OCHOBe 3HaHI451 OCHOBIlbIX 110J10)KeHHA, 3aK01I0B H

MeTO,LIOB (1)14314KH TBepAoro Term (011K-1); CHOCO6HOCTb10 BbI51aTISITb

eCTeCTBeHHOHarlily10 CyLHHOCTb npo6nem, B03HHKaIOU114X B xo,ge npockeccHoHanblioii

AexTe.ribllocTll, npuBneKaTb AMA HX peineHnsi (1)H3HKo-maTemaTa geckHA an ii

4)11311KH TBep,n,oro Tena (011K-2).

B pe3ynbTaTe OCBOeHHSI Aucunnyikmbi 06y4al0nu1rtcm panweli oBnaReTb

c.neAroullimll oftllenpockeccHoHanbHumn KomneTeHummmn:

CHOCO6HOCTbIO F1peACTaBJ151Tb a,tteKBaTHro coripemeilliomy yp0BI110 3Hal114171

Harmyto KapTHHy mllpa Ha ocHoBe 3HaHH5I OCHOBHbIX nono>KeHHil, 3aK0H0B 14 meToRoB

eCTeCTBeHHbIX HK H maTemaTHKH (011K-1); CH0006110CTI)10 Bb151BJISITI,

eCTeCTBeHHOHayilHyK) CyWHOCTb npo6nem, B03HHKaIDIIIHX B xo,rte npockeccHonanbilort

4e5ITenbHOCTH, npHaneKaTb Ansi MX pCLLIeHHA cooTBeTcrBylowil (1)143141(0-

maTemaTHgecicHri annapaT (011K-2).

4. CTPYK1'YPA H COJEP)KAHHE AtICLIMIL-114H111

06ulasi Tpy,RoemKocTb AHCIA14I1J1HHb1 cocTaBmieT: 5 31:1 1-leTI1b1X eHHHIA, 1 80 ilacoB.
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PA3AEJI 1. MEXAHWIECICHE H TEHJIOBbIE CBOCICTBA TBEPAMX TEJI

Amin's! 1. Crpoenne icpnc-ra.ruion n LIX mexann g ecKne CROrICTBa.

KpncTannm, amopcimbie Tena H )1(1441KOCT14. DnemewrapHam sigefiKa

KpucTannmecKon pethemn. TpancsommoHHam cHmmeTpHsi. Thum 3nemenTapiwx

suieeK. MoAenb cnnonma cpeAm. 06pa rrnmbie (ynpyrile) ,B,e(bopmaumn. 3aKoH ryKa.

TIpeRen ynpyrocTH. Heo6panimme (n.riacTmecKHe) AeckopmanHH. TeKy gecTb. Flpeau

1-11)0 1 1HOCT14. ge4)eKTb1 KpFICTa.11.1114 11eCKOil penieTKH (Tog eg ume, J11411alIbIe, ,E03ymepnme

oftemHme). BJ114511-114e AectleKToB Ha CBOACTBa KpI4CTaJIJI0B.

.11emum 2. TelLTIOBble eBoilcma kinteTa.suioB.

MOACJIb TeHJI0B0F0 ,LIBH)KeH1451 KpPICTa.T1j114 11eCK01,1 pemeTKH. 1(JIZICCIPICCIMS1

Teopnsi TennoemKocTH KpHcTanna. 3aKoH gionoHra H I1iii. TeopHm Ae6asi.

liopmanbHme Kone6amni KpHcTannH gecKoil peineTKH.Ta u TemnepaTypa jte6am.

TennoBoe pacumpeHme KpncTannoB. TemnepaTypa nnaBnemul. TennonpoBoAnocTB

KpncTannngecKoil pemeTKH.
PA3JEJI 2. 3JIEKTPOHHME (130f1CTBA TBEI))11,1X TEJI

.11leKnun 3. Moae.rn, cno6ommix 3.1eicrponon meTamria

Te0p1451 3.11eKTp0HH010 ra3a	 3aKoH BHAemana-(1)paHna. KBalrl °Ban

Teopm 3omep4enbRa. PacnpegeneHne €1)epmm-,E[HpaKa.

JleKumn 4-6. 3onnan Teopilst Npncraa.nion.

BOJIHOBaR (1))/HKIAHA 3neKTpoHa B nepHom4 gecKom 110TeHHHaJ1bHOM

Teopema Bnoxa. KBa3vmmnynbc. Teopema Kpamepca. YpaBHeHme JIBMICe111451

3newrpoHa npoBognmocTH B 3neKTpH4ecKom none. 3(1)(km/imam macca Dnempona.

CO6CTBeHHble	 FlarlyI1p0BOAHHKH.	 HOWITHe	 ipicu.	 3aBucnmocTi,
3J1eKTp011130B0,LIHOCTI4 co6cTaeHHoro nonynpoBogHma OT Temneparypm. FlpHMeCHbIe

1-1011y11p0BOAHVIKH. IlpHmecH AoHopuoro H aKnenTopHoro T141-10B. 3neKTpoullasi H

Abipoi-mam	 Ilp0B0,1114MOCTH.	 4143J1eKTpHK11.	 ilp0BOA4MOCTb	 )143J1eKTpHK013.

3neKTpH geemen npo6o'n ,B,H3J1eKTpIIKOB. Ilbe3ODJICKTpHK14 H CerIleT03J1eKTpHK14.

PA3,EIEJI 3. MAFIIHTHbIE CBOCICTI3A BEIHECTBA

Jle ictui;i 7-8. OCHOBIlble BHJbI N111111C1111:011

MaFHHTHbIe CBOfiCTBa aToma. MartinTHme MOMeHTb1 3nemeicrapHbix LlaCT141I.

MarHeToH Bopa H mAepHbul marHeTou. FHpomarmyrnoe oTHoweuHe. OTK.rn4K aToma

Ha BHeumee marHHTHoe none. 3(1)(1)eKT 3eemaHa. ManurrHoe none B BeinecTBe.
HaMar11144eHHOCTb. Marull'rum Bocnpilmm g 14BOCII 14 npounuaemocTb. gua-, napa- 14

(1)eppomarHeTHKH. Ocuomme csoileTBa cbeppomarHeTHKoB. gomenm. TemnepaTypa

Klopm. KpHsam HamarHH414Ba111451. FncTepe3Hc. (I)143H g ecKag npnpoaa
(PeppomarueTH3ma. 06meHHoe B3ammoeilcTme aileKTp0HOB. AlITH(1)epp0MafFIeTHICH.

(1)eppHMarHeTHKH. CIIHHOBbIe BOJIHbI.

PA3JEJI 4. CBEYXIIPOBOJIHMOCTb



Jlerowsi 9. (1)H3HmecKne eBOiieTBa cBepxnpoBoAnnicoB. 3111HIWI:T1,1

jwco3e4)colia

51B.rienHe cBepxnpoBoximocTH. l(pPrrn gecKasi TemnepaTypa. KynepoBcKne

napm. DHeprenviecKasi llienb. MarFlwrHble CBOtACTBa CHepX1 1p0BOAHNKOB.

110BepXHOCTHblii cBepxnpoBogmutHil TOK. 3(1)(1)eKT MeriCliepa. KpuTH11ecK0C

marHHTHoe rione. CBepxnpoBogHnKH BT0p0F0 PO413. KBawroBaHne Mani H11101'0

110TOKa. DcbckeKT AapoHoBa — Boma. CncTema Cna6OCB513aHHbIX cBepxnpoBognincoB.

D(1..)(1)eKTIA ,E1,)Ko3e4)coHa. CBepxnpoBoinu4il KBaHTOBblil HHTep(Pepernmonliblii

geTeKTop marm4Tnoro nomi. BbicoKoTemnepaTypHam cBepxnpoBOAHMOCTb.

TCM1)1 nnalcrn , lecKnx 3a1ISIT1111 

1. 1 loci:osmium Ma,genynra.

2. Ten.noemKOCTb TBepg6IX Ten.

3. THIMI Kpl4CTanJIIA LleCKI4X pemeToK.

4. BOnuosam (tlywanuf 3.rfeKTporia B 041H0MepH0M fleptio,migeckom

noTeHnHane. B03H14KH0BeHlie 3anpenfeHHEax 30H.

5. MeTog C11.111311011 CB51314 ATM pacgeTa 30HH011 cTpyKTyphi TBepgoro Tena.

6. MeTog c.na6oil CBS1311 (palrfo)KeHne no 6erynAHm Bonnam).

7. Cckepa cDepmn.

8. 11.0BepXHOCTb (DepM14 B ,E1Bymeptibix 14 Tpexmeptimx KpucTamax.

9. CsepxnpoBo,w4MOCTI3.

5. OBPA3OBATEJMHME TEXH0J10FHH

FlpoBegeHne neKL1HOHHbIX 3aH5ITHil o6ecnegeHo cnenHarnumpoBaimbimH
ay,n,wropH5IMII, 060pY)10Ba1-1Hb1M14 KOMFIbioTepamm U 3neKTp0HliblMN flpocKTOpaM14,

11TO 1103B0J15leT COripoBomukaTb wreHHe ReKunii ,n,emoncTpanuell KOMI. IbicyrepHbiX

C.flaI4„30B. liposegeHne JleKHNOHHbIX 3aH51TI1r1 110 ,LHICH141-15111He npomexo„TAHT no
KaaccwiecKof opme. IlpenogaBaTenem (kopmynupyeTcx npo6nemaTnKa Jieicipm

Kpyr 3agar-1, noanexcaunix paccmoTpeHmo. f lpH 3TOM geMOHCTplipyeTC51 B3a1IMOCB513b

gaHHo g TeMaT11K14 c maTepnanamll npegbigyulnx neKinA. 3aTem npenogaBaTenem

pacKpbmaeTcsi cogep)KaHHe RaHHOCI TeMbi. B xoge neKl 11414 o6yilafounimcsi 3agakyrcsi

BOITOCIA, 1103B0J15110L1J,I4e 14M camocTosurembno HaX0,n14Tb pCIIICHHA nocTaBsiefifibix
npo6.nem Ha OCHOBe 14Me10111,11XC5I y FIFIX 14M11 13 XOne

npegbigyulmx neKnHil 14 ripegulecTByloumx Kypcos. xim 1-10B131 Wel 1 NH ypoBwi
ycBoenHA neKnHonnoro maTepHana H npHo6peTeHmi nparrw-fecKmx HaBbIK011

npoeKTHpoBaHnm npegycmaTpnBaeTcsi aKTHBHaSi (I)opma npoBege•nA nparrw-fecKHx

3aH5IT141":4 B BHge COBMeCTH010 pa36opa 11 pewennm 3a,gati.

6. 011E110 11HME CPEXTBA j.1151 TEKYIELEFO KOHTPWISI
YCHEBAEMOCTH, HYOMEACYT0 1 1110fi ATTECTAHHH HO 11TOFAM



OCI3OEHH5I AHCHHHJIHHIA H YqE161O-METOA,WIECKOE
OGECHIPIEHHE CAMOCTO5ITEJ11311011 PABOTI31 CTY,11E11TOB

13wipoem JAR peifilint	 poJisi N21: 

1. Kp14CTaJIJIbl, amopqmble Tema H >ICHAKOCTH. CX04CTBa 11 palur-Hisi.

2. DnemeHTapHasi 5Fiegxa KpncTarinHmecKoil pemeTKH. TpaHc.risinHoHHam

CHMMeTpust.

3. Trinbi memenTapnbix 5NeeK.

4	 MoAenb cnnounia cpenbi. 06panimble (yHpyrHe) AeckopmanHH. 3aKoH

ryKa. flpeAen ynpyrocTH. Heo6pammbie (n.nacTmecKHe) geckopmanHH.

5. ge(beKTbi KpucTannHtiecKoil peineTKH (To g e=mbie, n pmeiluble, )wymepuble

ii o&bemHble). BJIHAHHe ,ge(I)CKTOB Ha CBOiACTBa Kpl4CTaJIJI0B.

6. MOgenb TerumBoro gB14)KeIII451 KpvicTacumnecKoil penieTKH.

7. KnaccHtiecKasi Teopum TennoemKocTH KpFicTanna. 3aKoH ,LtioiloHra 14

11TH.

8. TeOpH5I Te11J1011p0BO,LIHOCTH DAHurrerwa.

9. TeopHA ,11e6a51. HopmanbHbie Karte6aHH5l KpucTannagecKori peineTKH.

IlacToTa H TemnepaTypa Ae6a51.

1 0.	 TennoBoe pacuinpemie KpucTannoB. TemilepaTypa nnawieunsi.

TeI1J1011p0BOAHOCTb KpkicTannw-iecKal peuieTKH.

Boupocki AJISI pert ruillir-icolapomi .N22: 

1. Teopnsi 3newrpoHHoro ra3a ApyAe. 3aKoH BHAemaHa-cDpaHna.

2. KBarroBam TeopHA 3omepckenbna. PacnpeAeneHme €DepmH-AupaKa.

3. BonHoBasi (1))/HKuu5I 3neKTpoHa B nepHowiecKom noTenumanbHom none.

Teopema Byloxa.

4. 3(.1XbeKTHBHa51 Macca 3neKTpona B KpucTanne.

5. 3oHHam Teopllg THermoro eia 1/1 CTaTHCTHKa HOCHTeJla 3aps1na.

6. MeTannbi, A14311eKTpl4K14 H 1-10J1y11p0BOAHHKH C TOTKH 3pe1lH5l 3oHHoil leopHH.

7. 3JleKTp011p0BOA1OCTb nonyilp0BO,LIIIHICOB (CO6CTBCJilla5I, npHmecHast).

8. BAHS11114C npHmecal Ha nponecc DneKTponpoBoxfocm.

9. FeHepanHm H pCKOM6HHa111451 HOCHTeJICA 3ap5wa B nonynpoBogHHKax.

10. gm44)y3H5i u ApeF1(1) HocuTenek" 3apm,aa B nonynposoAHHKax.

11. 1-10BestIeHHe II0J1y11p0BOAHHKOB B CHJIbHbIX 3J1eKTp14 LleCK11X 110J151X.

12. MCXaHH3M o6pa3oBanH51 p-n-nepexwia, BbicoTa H umplina noTentHanbnoro

6apbepa B paBHOBeCHOM cocTostHHH.

Borip0C1,1110$1 paT1111F-1:011TpOWISI .1S1.23: 

1. MarHH.THme csoAcTBa aToma. MarHHTHbie momenTbi Dnemeu rapnidx

qacTlin. ManieToH Bopa H swepnbdi marHeToll. InpomarHHTHoe oTHomeHHe.

2. OTK.1114K aToma Ha BHeumee marHHTHoe none. 3(1)(I)eKT 3eemaHa.



3. MartiHmoe HOJIC B BCHACCTBe. Haman-in	 M arum] I as]

BOCI11414W-114BOCTb 14 nponlluaemocTb.

4. Ana-, napa- H (1)eppomarHeTnxn.

5. OCHOBIlbIe CBOACTBa (keppomarneTmos. ,L1,omenb1. TemnepaTypa Klopn.

KpnBam namarnmkmannsi. FncTepe3nc.

6. (1)143nmecKa51 npnpoAa (keppomarHeTn3ma. 06mennoe B3aHmoRel1cTime

3.11eicrpoHoB.

7. AnTkukeppomarHeTmn. cDeppnmarnemm.

8. 5113.1eHne cBepxnpoBoAnmocTn. Kpwrn gecKam TemnepaTypa.

9. KyneporicKne napm. 3HepreTmecKam menb.

10. MarnI4THbIC	 CI3O1lCTBa	 cBepxnpoBomnixoB.	 110BepXHOCTHbli4

cBepxnpoBommuni TON. 3(1)(1)eicT MeilcHepa. KpuTmecKoe marnwrxoe 110.11e.

11. CBepX1-1p0BO,LIHHKH frroporo

12. KBanToBanne MaFHIITHOF0 noToKa.

Bollpoem K 3K3arnelly

1. Kliaccncimxannx TBep,Etbix TeJ1 110 THIly CB5I314. OCHOBIThIe THTIbl XHM1/11-leCKHX

cBsneri B TBepabix Te.nax.

2. Mo.rreimimpubie KpucTamm. HoHnbie KpncTannbi. HOCTOSI III la51 MaAenynra.

3. KoBanarrHam CB5I3b. MeTaJ1JIH geCKE151 CBM3b.

4. alemenTapitasi	 smern(a.	 KpncTarinntlecKa	 pcilICTKH.	 TpalICJI5ILU101111a51

cummeTpna. TH1-1131 Dflemeurrapribix sn-ieeK.

5. Mo,ae.ab cn.goinHa cpeAm. 06pammble (ynpyrne) ge(1)opmaL1m. 3aKon 1'yKa.

Ilpe4e.n ynpyrocTn.

6. flpo,aaribxbie H nonepemHbre myrtle BOJIHbl. (Da3oBa5t CKOpOCTb ynpyrnx BOJ1H.

(130HOHM.

7. Kmaccwimxannsi Aeckeicroa KpmeTamnwiecKon permeTim. Totieinn,le ge(1)eicr1>i.

PamoBecnam KonnenTpaumm Ter1.11013b1X ,TAC(1)eKTOB

8. Kriaccnclmannsi ,aeclieKToB KpvicTan.AH LICCKOil pemeTkn. 11nnernible
9. Moilenb Te11110B01'0 ABH)KeH1/151 KpHCTa.T1J114 11eCKOH peLLICTICH. KJIaCCHLIeCK251

Teopusi Ter1110eMKOCTH KpncTarma. 3axon ilionoHra H nTH.
1 0.K1aHTOBa5I Teopum DrannTeCnia. TellTIOeMKOCTb

	 KplICTaM1013	 116J114314

a6C01110TH0f0 HyJ151 TemnepaTyp.

11.Teopm 4e6a51. Hopmasibnble Ko.ne6a1Inm ITHCTa.TIJIHI-leCKOCi pCLIICTKII. LlacToTa
14 Temneparrypa Ae6asi.

12.KnaccmecKa5i nom' 3.11eKTp0HH01.0 ra3a
	

Apy4e. TennoemKocTb

maccntiecKoro 3ne,<Tponnoro ca3a. 3aKon Bitlemana-Opanna.

13.KBaHTOBam TeopniSI CB060,411bIX 3J1eiapoHOB meTamOB A. 3oMMepckes11C1.

OAHO IlaCTI4 1-1110C npnarinwenne. DllepremnecKnii cnexTp 3JIeKTpoi1013.

FIJIOTHOCTb COCTOSIIIH14 CB060,LH1bIX DrieKTponoB.



14.KBawroBam TeopHm cBo6oximx 3.1elapoHoB 3ommepcbenma. Pacnpenenenue

0:13epmH-AnpaKa. TennOTIp0130,/110Cli, 3neKTponpoBoAnocTB H TerinoemKocTb

3nexTpoHHoro ra3a.

15.BonHoBasi (kyHKHHA 3neK1poua B nepHo/kHgecKom noTeHumanbilom none.

Teopema Bnoxa. KBa3nnmnynbc.

16.06pa3oBaHHe 3HepreTwiecKmx 3011 B KpmcTame B npenene cna6oro

nepHoAn gecKoro noTeHuHana.

17.MOTteRb CHIII3H0CI CB5I3H 3neKTpoHa aTomom H o6pa3oBaHHe 31IepreTwiecKHx

3ona B KpucTanne.

18.Monenb KpoHHHra-FleHHH.

19.3anonHeHne 3HepreTni-iecKnx 30H 3neKTponamH. I loBepxnocTI, (1)epmH /UN

3neKTpoHa B KpmeTanne. Pa3,EteneHne KpmeTannoB Ha npoBoAHHKH,

)1113 JI e KT IM1K 11 14110.11)/11p0B0)JEIHKII.

20.,.1i!BmKeHne aneKTpolla Hp0130AHMOCTH B 3neKTpui-lecKom none. 301)eKTHBHam

macca 3newrpolla.

21.Co6cTBeinime H npnmecHbie nonynpoBonHHKH. IllonsiTHe nbipKH. flpHmecH

,40110pHOF0 H aKuenTopnoro THHOB. 3JleKTp0HHa51 H nbipoiwasi npoBoAHmocTH.

KomjeHTpaunsi cBo6onub1x Hocwreneil.

22.CerHeTo3neKTpnKH H nbe3o3neKrpHKH.

23.MaF1-114THble CBOCICTBa aToma. 3c1)(1)eKT 3cemaHa.

24. MarHHTHoe	 none	 B	 BetuecTse.	 HamallilltICHHOCTb.

BOCHPIIHM tIHBOCTb H lipoHlluaemocm. Ilowurue 0 Atia-, [Iva- H

(I)eppomarHeTnKax.

25. (DeppomarHeTHKH	 H 14X CBOIACTBa. 41,omeHHasi	 crpyKTypa.	 1<pHI3a51

HamarlaymBaHHA.

26.0H3nmecKa51 npmpoAa ckeppomarHeTH3ma. 06mcHHoe B3aHMO,LICCICTBIle

DYIeKTp0110B. AHTH4)eppomarHeTHKH. (DeppHmarHeTHKH.

27.CBepX11p0B0,1IHMOCTb H 3(1)(beKTIA, CBSIKIIIHM0 C

28.TeopHA CBep)(11p0B0,2111MOCTI4J1011A0HOB.

29.KynepoBcKHe napm. M14KpOCKOHI1 t ICCKa51 TC0p1151 CBCpX1-1p0BOA1MOCTH

Bap4HHa-Kynepa-111p4epa.

13) B0111)0011 JAM camocTosrreammii pa6oTiA c1'ynwirrol3 

6. (1)n3nmecKa5I mogenb rpaHmum meTanna. Pa6oTa Bbixoga 3neKTpolla.

7. BFICLLIHHA H Bnyrpellinen (1)0T0301)eKTbi

8. 110H5ITHe o reTepocTpyKTypax

9. DneKTpugecKdi KOHTaKT nByx I lonynpoBoaHHKOB C pa3H1,1M11 THnamH

nposonmmocTH (p/n - HepexoA).



10. ameKTpHmecKnil KOHTaKT ,L1Byx meTannoB. BuyTpetn-um n BHeL11115151

KOIITaKTHbIC pa3HOCTI4 noTenwitamoB.

11. MaTemaiwiecKuil annapaT Teop pin cBepxnpoBognmocTu Jlongonoa.

12. 06MCHHOe B3a14M0aCTB14e.

7. Y LIEEHO-METWAH LIECKOE H HIMOPMAHHOHHOE
OBECHVIEHHE

a) ocilonliaa JiliTepaTypa:
1. (1)14314Ka mepgoro Tema: Ytie6noe noco6He / 10.A. CrpeKanoa, 1-1.A.

TensiKoaa. - M.: 14L1 PHOP: HI/111,144pa-M, 2013. - 307 c.

2. (1)14314Ka Taepgoro TCJIa / KOpHHJI0B14 1-1 A.A., 0311061,1)04H B.H., CyxanoB H.H.

- HoaocH6.:FIFTY, 2012. - 71 c.

3. HmKkiTeHKOB H.H. OCHOBbl mamma noBepxnocTn mepgbix Tem meTomam14

aTomnoil (1)11314Kn: yile6Hoe 11000614C/ HI4K14TeHKOB 1-1.1-1.--- 3JICKTp0H. TCKCT013b1C

TOMCK: TOMCKHA nonwremingecK pni yHuBepc prreT, 2013.— 203 c.

6) A0110JIIIIITCJII>111151 AnTepaTypa:

1. BarIKOB 10.A. (1 ) 143HKa KOH,{1e1-1C14p0BaHHOr0 C0CT05IIIH51]: rie6noe noco6ne/

BarncoB 10.A., Ky3HeuoB B.M. — M.: BHHOM. Jla6opaTopm 3HatiPlii, 2015.— 294 c.

2. rypToB B.A. (1)14314Ka mepgoro Tema ARA un)KenepoB: y ge6Hoe noco6Hc/

	

TypToe B.A., OcaymenKo P.H.— M.: Texnoc(1)epa, 2012. 	  560 c.
3. A6puKocoB A.A. OCH013131 Teoptin meTamoB: y ge6noe noco6kie/ A6puKocoR

A.A..— M.: 0143MATJIHT, 2010.— 600 C.

liporpammlioe o6ec11etlemie II HirreplleT-pecypcbt
1. znanium.org

2. iprbookshop.ru

3. bttp://www.studentlibrary.ru

8. MATEPHAJ113HO-TEXIIH LIECKOE OBECHEIIEHHE
AHCLIVERJ114HbI

	.TleiamoHnbie ayguToppm, ocnaulemmie gocKoh' 	 Mena H.114 mapKepa),
3KpaHom gym 11p0eKLI,140HHbIX cmcTem, npoeKTopom H noyr6yK0m.



Pa6oqam Hporpamma JVCIIHHJIHHIA cocraancHa B COOTBCTCTBITh c Tpc6oBaHIAMMI4 (1)1 -0C BO Ho

HanpaancHmo 28.03.01 HanoTexHonorHH H MHKpOCHCTCMIlaISITexunka

Pa6ogyio nporpammy COCTaBHJI uoueHT Ka(1). (13o 11moD 14.10.1-lecTuoi3

Peuell3eHer
(npeucTaBHTenb p16oToua-re.r151) 41. oity,	 ke--7eAye.oyc,itifr /7A

(mecro pa6oThi, )JDICHOCTb, (I)110, nom]

se

7.4

CE,) ieTtrite‘r 7
flporpamma paccmoTpcHa H oAo6peHa Ha 3acegaiffin Kackupm (1)H11M 

npoToKOJI .1\19 	 OT OWL/ 	 roua

3aBeuy1out4il Kackupofi 

	

	 ApaKemliC.M.

((1)1'l0, noitrincb)

Pa6oi1a5i nporpamma paccmoTpena H ouo6peHa Ha 3aceuaHHH r1e61Io-1c-roitH gecKori Konthccnn

HanpasnenHm 28.03.01 HaHoTexHariorHH H mmxpocHc-remilam TCXIIHKa

npOTOICOJI	 0,:7 • (1. /6— roua

flpeRceuaTein, KOMHCCHH 

	

	  ApaKeilsw C.M.

(i)110, noitnticb)

JIFICT HEPEYTHEPACjE111451

PAGO LIECI IIPOITAMMIA JFICH,1411J11/11131 (MWYJISI)

13a6otiasi nporpamnia ouo6peHa na 	 yge6Hb1Il you

flpoToKom 3aceuallm Ka(Deupm .1\19 	  OT 	 roua

3aBeuyloamft" Ka(1)cApori 	   	

Pa6o, last nporpamma ouo6pc11a Ha 	  yt1e61Jbin rou

ilpoToKom 3aceAamisi Kackapbi N9 	 oT 	 roua

3aBeuylouuni Ka(1)eivoii 	

Paariam nporpamma ouo6pe•a Ha 	  ytic6nbill rou

flpoTown 3aceAaHusi Kack,n,phiN 	 OT 	 roAa

3aBeuyioumfi Kackupoil 	
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