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1. IIEJJH OCBOEHUSA JUCHUIIIIHHBI
Llens oceoenua mucrunnunb «@usukay seagetcs obecneyeue OyNYLIIEro CreNHalucTa
HayuyHolf (¢usuyeckol Gasol, Ha KOTOpOH B BBRICIUEH TEXHHUYECKOHM INKONE CTPOHTCA
OOIIEHIKEHEPHas M CIENUanbHas HOAroToBka. [locimenoBaresibHOe HM3YUCHHE (DH3HKH
BLIpabaTbiBaeT CueUuQHYECKHH METON MBINUICHHS, (M3HUECKYI0 HHTYHLHIO, KOTOpHIE
OKa3BIBAOTCA BECHMa ILIOMOTBOPHBIMM M B APYTHX HaykaX. CHenuManucThl, MONYYHBIIHE
HUpoKoe (QH3MKO-MaTeMaTHUeckoe 00pa3’oBaHue, MOIYT CAMOCTOATENLHO OCBAHMBATH HOBEHIG
TEXHHYECKUC HAMPAaBIEHHs!, YCIEHIHO paboTaTh B HUX, NIETKO NEPEXOIMTh OT PEIlieHHs OJHHX
3a7aq K APYTHM, HCKaThk HeCTAaHJAPTHERIE ¥ HETPANUIIHOHHBIE IIYTH, YTO OCOOEHHO BaXKHO I
npodeccHonanbiol MOOHIBHOCIM CHCLUMAIHCTOB B YCJIOBMSX YCKOPEHHOTO Pa3sBHTHA
TEXHHUKH.
Janauu:
* _ TeOpeTHHYeCKasd [OArOTOBKA B 00MacTH (H3MKH, IO3BONAIONIAS OYAYUIMM HIKEHepaMm
OPHEHTHPOBATLCS B IOTOKE HAYUYHOH M TCXHHYECKOH MHGOpPMAaIHH W 0DeCHeuHBaronas
HM BO3MOMHOCTb MCHOJbB30BAHMSA HOBEIX (PH3HYECKHX IPHHIHIIOB B TE€X 0OIacTsX, B
KOTOPEBIX OHH CIEIUATH3HPYIOTCS;
¢ (hOpMHMDPOBAHHE HAYIHOTO MBIUUIEHHA, B YACTHOCTH NPABKILHOTO NMOHHMAHHS TPAHMI
TIPUMEHHMOCTH Pa3NiYHEIX QH3HHECKUX HOHATHH, 3aKOHOB, TEOpHH M YMEHKS OLICHUBATS
CTElCHb NOCTOBEPHOCTH PE3YIILTATOB, MOIYYCHHBIX C NOMOIIBIO 3KCIEPHMEHTATLHEIX HiTH
MaTeMaTHIeCKHX METOAOB UCCACIOBaHU,
* BbIpabOTKA IPHEMOB H HABBHIKOB peINeHH KOHKPETHBIX 3afad M3 pasHBX oOmacTeif
(bH3MKH, IOMOTAIONMX CTYNEHTaM B TATBHENHIIEM PellaTh HHKEHEPHEIE 3a/1ayH.
® O3HAKOMJIEHHC CTYNEHTOB C COBPEMCHHOM Hay4yHOH annapaTypod M BEIpabOTKA y HHX
HAa4YallbHBIX HABBIKOB IIPOBEJNCHHS SKCIEPHMCEHTANBHBIX HAYUHEIX HCCIEOBaHuit
PasMUYHEIX PUIMIECKUX SABIEHHI H OLIEHKH IOTPEINHOCTEH H3MEpeHHii.

2. MECTO JHCIUIJIMHLI B CTPYKTYPE OIIOII BO

Hucuunnuna  «®u3pka» OTHOCHTCS K OasoBolf wactd  6ioka B.l  ocHOBHOMH
IPO(ECCHOHABHON 00pasoBaTeNEHON IporpaMmsl. Maywenue NUCHHIUIMHBI IPOXOIHT BO
BTOpOM ceMecTpe. B yuebnom nnane npucsoer vomep 51.0.14,

HIs yCmemsoro ocBoeHHs Kypca (H3MKM CTYZEHTaM HeoOXOJMMO 3HATH CHEAYIOIIHE
pa3zienEl BeIcLIer MaTeMaThky: JIudepenrmancioe ueuncnenue, MHTerpansHoe HCUHCIEHHE,
AHATTHYECKas: TEOMETPHA M JIMHeHHas anrebpa, Pamsl, DIEMEHTH BEKTOPHOIO aHAIN3A,
DYHKIIHHA KOMIIIEKCHOTO IIepeMeHHOT0, Juddepeninansubie ypapHeHus, DNeMeHThl TEOpHH
BEPOATHOCTEH H MaTeMaTHIECKOR CTATHCTHKY,

3. IVIAHUPYEMBIE PE3VJILTATEI OBYUEHUS 1O JUCHHIIIIAHE
IInauupyemble pesynbTaThl OOYHYeHHS I0 JHCIUIUIMHE, COOTHECEHHEIE C IUIAHHPYECMbBIMH
pesynbrataMu ocsoerus OITOI

Kon opmupyemsix Yposens [inanupyemsle pe3ynsTarTsl 00yUHeHHS N0 HCHHTLIMHE
KOMITETeHLH OCBOEHHS XapaKkTepU3yIoIKe 3Tankl GOPMHUPOBAHHA KOMIETEHLIMIA
KOMTIETSHLUHH (nokazaTeny OCBOSHHS KOMIIETEHLIHH)
I 2 3
OIIK-1 Criocobex HactHynoe | 3maer maremaruveckuit anmapat A8 ONMCAHHA, aHATH3a,
pELIATh 3287a4n OCBOEHHE TCOPETHYECKOTO H  3KCMEPUMEHTAILHONO MCCHASNOBAHHMA U
npod)ecCHOHANEHOIA MOZENHPOBaHUs (H3HYECKUX ¥ XMMHUECKMX CHCTEM, SBIEHMH
AeATeNIbHOCTH Ha U [IPOLIECCOB.
OCHOBE [TPHMEHCHHMS YMeer HCMONL30BaTh (DHU3MYECKME 3AKOHLI MW MPHHLMIEL B
ECTECTBCHHLIX H CBOEH Npo(ecCHOHANLHOIT NeITENbHOCTH,
0O LEHHKEHEPHBIX Braneer OCHOBHBIMM  DKCHNEPHMEHTANLHLIMH  METOHAMM
3HaHUH, METOIOB ompeacneHus  (PUIHMKO-XHMHYECKHX CBOWCTB MATEPHAlOB U
MATEMAaTH4ECKOro H3JIEIHH U3 HUX.
aHanu3a u
MOZAENHPOBAHHUA




1 2 3
OIIK-3 Criocoben YacTtuuHoe Cocraenger OTUETHI no yueOHO-HCClIe JOBATENRCKO
IPOBOJKTE OCBOGHME AEATENBHOCTH,  BKJIOYAs  AHATH3  3KC{IEPHMEHTANBLHBIX
H3MepeHHs U pe3yAbTATOB, CONOCTABIEHHE HX ¢ U3BECTHBIMH AHATIOTAMHK,
HabmopeHus, QopMHpyeT NEMOHCTPALMOHHBIM MaTepuall B TIpeAcTaBiser
crnocober pesynsTaTel  CBOEH  HCCACLOBATENbCKOH OedTeNbHOCTH Ha

obpabaTbiBaTh
3KCNEPHMEHTANLHBIE

HAYUHBIX KOH(EpEHLHMAX, BO BpEMsA INPOMEKYTOUHBIX U
HTOTOBLIX aTTeCTalMit.

JaHHbIe.
OI1K-6 Cniocoben YactuyHoe Hcrnonp3yioT  TeXHHMYECKYl0 U CHDAaBOYHOM  JIMTEPAaTyphl,
YHYaCTBOBaThH B OCBOSHHS HOPMATHBHEIEC JOKYMEHTBI npu BbIIOJIHEHHH
paspaborke HCCNEIoBaTeNbeKoli paboTel B 0671aCTH TEXHOMOTHH M METO/IOB
TeXHHYECKOH AUarHOCTHKHY HAHOMATEPHAIIOBR W H3ICAHH M3 HHX.
JOKYMEHTALHH, CocTarnaet OTUETHI [0 IKCIEPUMEHTAILHEIM H TEOPETHUECKHM
CBA3AHHOM ¢ HCCTICNIOBAHHAM, TPAKTHYECKOH JEHTe/IbHOCTH B COOTRETCTRHH
npopeccHoHaNbHOM ¢ YCTAHOBREHHBIMH TPeGOBAHUAMM.

JeATEeNIbHOCTH Ha
OCHOBE TIPUMEHEHH
CTAHIAPTOR, HOPM M

TIpaBuil,
4. OBBEM U CTPYKTYPA TUCITATLIIAHELI
TpymoeMKOCTE MHCHMILIHHEL COCTABISET 4 3a4eTHBIX €HINIL, 144 4gacos
Buasl yuebnoii
padoThl, BRIKOUAN
CaMOCTOATEILHYHO
paboTy CTYiEHTOR
© H TPYHAOEMKOCTD (B OBsem yaeBHoll Dopmbl
a, Yacax) TEKYUIEro
I paboThI,
E = = C IPUMEHEHHEM KOHTPORA
Ne Haumenosanne TeM W/uiu g (] =1 = YCILEBAEMOCTH,
= o = HMHTEPAKTHBHBIX
/T | pasgencB/TeM UCHMNuHL | 3 = 2|8 METONIOB thopma
© g [ | 8| ¢ Hos TPOMEXYTOUHOH
3 El ol & (B uacax / %)
T =1 = % 8 aTTECTALIHH
Sl 81 2| O (no cemecmpan)
= T o3
| g
21 o
= |8
=
1 Kpanrosas npupona | 2 | 1-4 4 - (16| 14 4/25% )
H3AYUEHMs
2 271eMeHTSI KBauToOBOH | 2 | 5-12 1 8 - 112720 Pelitunr-
MEXaHMKM M aTOMHOi 8/40% KOHTpOilb Nol
du3nKH
3 OneMeHTHI dsury | 2 | 13-16 | 4 -1 8|10 Peiitanr-
TBEPAOTO TENa 4/333% KOHTpOAbL Ne2
4 Snementhl Gu3NKM Aupa w |2 ] 17-18 | 2 - | - |10 Peitrunr-
3JIEMEHTAPHBIX JACTHL 2/100% KOHTpOse Ne3
Hammave s nucnannune KIVKP Her
Hroro 0o pucunniune 2 l 18 ] 18 | - [ 36 | 54 | 18/33% dxsamen(364)

Conepxanue NEKLHOHHBIX 3aHATHI 110 JIHCIMILIHHE
Paznen 1. KpanToBas npupo/jia usnydenus
Tema 1. TensioBoe H3nyueHme.
Conepxanue TeMpl: OnpenereHne TEIUIOBOrO U3NYYeHHS, OCHOBHEIE XapaKTePHCTHKH
TEIUIOBOT0 H3NYYEHHS, 3aKOHEI TEIIIOBOTO H3NYyUeHHS.
Tema 2. KBauTOBas pHpoJia CBETA.




Conepxanme Templ: KBaHTOBas rumoTesa [lnamka, KBaHTOBasS NPHpPOAA H3IIYUEHHS,
(OTOHBI, NABNEHHE CBETA, doroaddexr.

Pazges 2. DireMeHTHI KBAHTOBOI MEXaHHKH H ATOMHOH (PHBHKH

Tewma 1. Ctpoenue atoma.,

Cognep:raHne TeMBI: MOJIENIM aTOMa, IIOCTYIIATE! Bopa.

Tema 2. BonuoBbie cBolicTsa MUKpOUACTHLL.

Comepxanne TeMbl: THIOTe3a [¢ Bpoiis, SKCHEPUMEHTATBHLIC TOATBEPIKICHUS
BOJIHOBBIX CBOHCTB, COOTHOILISHNE HEONPECTeHHOCTEH.

Tema 3. VpaBuenue Uipemunrepa,

ConepxaHne TEMBI: BePOATHOCTHbIA CMBICH BONH ¢ Bpoitns, BomHOBas (YHKIHIL,
HecTaumoHapHoe ypaBHeHue LlIpenunrepa.

TeMma 4. ATom BOgOpOIA.

Conepixxanne TeMbr: aTOM BOJOPOJA 110 TeopHE Bopa, cnexrp aroMma.

Pazpen 3. D1emMeHTHI H3UKH TBEPAOIO Teaa

Tema 1. TennmoeMKocTs TBEPABIX TEIL.

CozepxaHue TeMbl: KIIACCHYECKas TEOPHs TCIUIOEMKOCTH, 3aKoH J[JosioHra H [ITw,
TEOPHA TEIIOEMKOCTH D HINTEHHA, TeopHs TemroeMKocTd Jehas.

Tema 2. 3onHas TEOpHA TBEPABIX TEIL.

Cozepixanne TEMEBI: KNacCHOHKALMS TBEPABIX T HO 3EKTPOIPOBOJHOCTH, 30HHAS
TEOpHs, yPOBEeHE PepMu.

Paznen 4. DemMeHThI PHINKH APA U 3ACMEHTAPHBIX YACTHIY

Tema 1 AToMHOE s/1pO.

Cozeprxanue TeMbl: XapaKTEPHCTHKYE aTOMHOTO SApa, SAePHBIE CHIIEL

Conep:kaHue NPAKTHYECKHX/Ia00PATOPHEIX 3aHATHI 110 ANCUHMILIHHE

Pazgen 1. KBanToBas nipapoaa msjiyaenus

Tema 1. Tennoroe u3nydenue.

Conepxatue npaKTA4ECKUX/Na00PAaTOPHEIX 3aHATHH: naGopartopHas pafota 6-1
«Onpenenenne nocrosinHoi Credana - BonbnmManay.

Tema 2 KanTOBas Ipupoaa cBeTa.

Conepxanue HNpaKTHUECKHX/TAa00PATOPHBIX 3aHATHil: nabopaTopHas paGota 6-2
«Hsyuenne Breinero horoadderra 1 BAKYYMHBIX (OTOIIEMEHTOBY.

Pasznen 2. DnemenTs! KBAHTOBOI MeXAHAKH K ATOMHOI (H3HIH

Tema 4. CriexrpanbHbie XapaKTepPUCTHKH.

Coneprkanue NPaKTHYECKHX/Ma00paTOPHEIX 3aHATHH: naboparopHas pabora 6-3
«OnpeeneHye pe30HaHCHOr0 NOTEHIHATa BO30YKICHUS aToMa Metosiom Dpanka — ['epiay.

Pazpen 3. DiemMeHTHI (H3MKH TBEPAOro Tela

Tema 2. 3onHas Teopus TBEPABIX TE.

Couepxanne npakTHIeCKHX/JiabopaTOPHBIX 3aHATHI: NaGoparopras pabora 6-6 «/syuenne
TEMHEPATYPHOH 3aBHCHMOCTH COIPOTHBIEHHS MOIYIIPOBOJHHKOBY, NaboparopHas padoTa 6-7
«M3yyenne BONBT-aMIIEPHBIX XapaKTEPHCTHK TePMOYYBCTBUTENBHEIX COTIPOTHRICHHIDY.

5. OBPA3OBATEJILHLIE TEXHOJIOI'IHN
B mpenopapamuu  mucrumimeel  «Du3EKa»  HCIONB3YIOTCH  pasHOOGpPasHEIE
00pasoBaTe/bHEIE TEXHONOTHH KK TPaMUHOHHBIE, TAK M C TNPHMCHEHHEM AKTHBHBIX U
HHTEPAKTHBHBIX METOAOE 00yYeHH .
AKTHBHEIE ¥ MHTEPaKTHBHBIE METOIB 00yYeHHS:
— JIEeKIIMOHHO-CEMHHAPCKas cucTeMa O0ydeHHst (TpPamdlMOHHEIE JIEKUHOHHEIE H
nabopaTopHEIE 3aHATHS);
— 0DyueHHMe B MaNBIX IpyIIax (BBIIOJIHEHHE TaGOpATOPHEIX paboT B IpyIax H3
JIBYX HIIH TPEX YeNOBEK);
—  MACTeP-KIACCH (JeMOHCTPAlM] Ha JCKIHOHHEIX 3aHATHAX IPUHITHIOB PacueTa
3a7aq 110 PA3THYHLIM TEMaM);



— DOpPHMCHEHHE MYJBTHMENMA TEXHOIOTHH (IpOBENEHHE JICKIWOHHBIX M
CEMHHApPCKHX 3aHATHH C NpPHMEHEHHWEM KOMIIBIOTEPHBIX NPE3CHTAIUHE u
JIEMOHCTPalHOHHEIX POJIMKOB € IIOMOLIBIO IPOSKTOPA M KOMIIBIOTEPA);

— HHQOPMAHOHHO-KOMMYHHUKAIIMOHHEIE TEXHONOTHU (mpuMeHeHue
HHQOPMAlMOHHEIX TEXHOJOIMH IS MOHMTODHHIA TeKyIled ycerneBaeMOCTH
CTYACHTOB H KOHTPOJIA 3HAHHEH),

6. OIEHOYHBIE CPEJCTBA JJISI TEKYIIET'O KOHTPOJIS YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTAIIUH IO UITOTAM OCBOEHWUSI QUCLIUILINHBI U
YYEBHO-METOAWYECKOE OBECIEYEHUE CAMOCTOSTEJIBHONH PABOTBI
CTYJIEHTOB

3apanus Kk pefiTHHr-KoHTpOIIO Nol

1. Temmeparypa abcomotHo yepnoro Tena T = 6000 K. Eciu TeMriepaTypy Tela YMEHBIIHTE B
2 pasa, TO 3HEpPTreTHYecKas CBETHMOCTE a0COIOTHO YEPHOTO Tesa

1) ymensmuTes B 4 pasa

2) yeenuuures B 16 paz

3) ysenuuuTCs B 2 pasa

4) ymenbinuTes B 16 pas

2. Ecnu anvHa BONHEL, COOTBETCTBYIOMIAS MAKCHMYMY M3/yYeHHs yMEHBIIHIACh B 4 pasa, TO
TeMIlepaTypa abCoMOTHO YePHOTo TeNa

1) yemuuunacs B 2 paza

2) yMeHbIIMIAChH B 4 pasa

3) yBesmunIach B 4 pasa

4) yMeHpIIMIACK B 2 pasa

3. Ecnu 3auepHEHHYIO INIACTHHKY, Ha KOTOPYIO NIA/IaeT CBET, 3aMEHHTE Ha 3ePKAIBHYIO TOM ke
IJIOLIAAHM, TO CBETOBOE JIABICHHE

1} ocTaneTcs HEH3MEHHEBIM

2) yMEHBIIHTCH B 2 pasa

3) yRemmuuTCs B 2 pasa

4. DNEKTPOH B aTOME IEPEXOIHT H3 BO3OYXKAEHHOIO COCTOSHMS C JHepruel E) B OCHOBHOE
COCTOsTHHE ¢ SHepruei £o. [lpu aTom memyckaeres GporoH. Macca uenymensoro GoToHa pasHa
E-E, E,—E E —E, E,-E, E+E,
2 2

1) ¢ 2) ¢ 3) ke 4) ke 5 ¢

5. HacroTa magaroiero Ha (OTONEMEHT H3IIYYeHHs YMEHbIIAeTCs BABOE. Bo CKoNbKO pas
HYXXHO HM3MEHHTH 3aJ(EPKHBAIOIEEe HAMpPDKEHHE, eclM pafoToi BHIXOAA 3NMEKTPOHA H3
Mareprana GoToINeMEHTa MOXKHO Nperefpeyn?

1) yBem4uTE B 2 paza

2) yMEHBIIXTS B 2 pasza

3) YBENHYUTE B V2 pas

4) yMCHBIIHTE B V2 paz
5) ocrasuts Oe3 u3MeHeHHH

6. [Ipu 3aMene OziHOrO METaiNa JPYruM [UIHHA BOJHEL COOTBETCTBYIOMAS KPACHON IpaHHLC
dorosdpdexra, ymensuraercst. PaGorta BEIXOA& IS BTOPOro METAJLIA IO CPABHEHMIO C paboToii
BEIX0JIa AJIA 11IepBOTO

1) yBenuumnacs

2) yMEHBIIHIACh

3) He H3MEHHIIACK



7. OnprTel CToONETOBA 0 HCCIESOBAHAIO B3aHMOAEHCTRUS H3NYUEHUS C METALIAMH:
1) TTO3BOJIHMITH ONIPEIEINTE Pa3MEPE! AIpa

2) NOATBEPIAUNIH KBAHTORYIO IIPUPORY H3IyUEHUSt

3) moATBEPIUIH HATHIHE BOJHOBEIX CBOHCTE Y 3NIEKTPOHOB

4) MOATBEPAMIN THIIOTE3Y O JUCKPETHOM CIEKTPE 3HEPTrHH SJIEKTPOHOB B aTOMAX

8. B s dexre Komnrona doron

1) BEIOMBAET HIEKTPOH C [IOBEPXHOCTH BEIECTBA

2) mepefacT 3HeKTPOHY JacTh HEPTUH IPH YIPYTOM CTOIKHOBEHHUH
3) nepepaeT NEKTPOHY YACTE SHEPTHH [PH HEYIIPYIOM CTOJIKHOBEHHH

9. Onpiter @panka 1 'eplia 110 HCCIENOBAHUIO HICKTPUUECKOTO Pa3pA/a B apax pTyTH:
1) N03BOHIIN OIIPEACIIHTE PA3MEPEI SIpa

2) NOATBEPAMIIN KBAHTOBYIO NPHPOLY H3NYYCHH

3) MOATBEPAMITH HAIMYKE BOJIHOBEIX CBOMCTB Y 3/1EKTPOHOB

4) MOATBEPIAIIM THIIOTE3Y O JHCKPETHOM CHEKTPE SHEPTHHE JJIEKTPOHOB B ATOMAX

10. Hapucyitre cranuoHaprsle OpOHTHEI aToMa BOAOPOJ@ COTiacHO Mognend Bopa. Ycmoemo
1300pasuTe Mepexoisl SAGKTPOHA C OJHOH CTAllMOHApHOM OpOHTE Ha JIPyryro,
CONpPOBOXKARIOINUECS H3MYUCHHEM KBaHTa 3HEpTHH. B ynerpaduoneroroit obnactu crekrpa
3TH NIepeXonnl JaroT cepuio JlaiiMana, B BHAUMOH — ceputo Bambmepa, B uH(pakpacHO} -
cepuro [lamena. Kakolf mepexoji COOTBETCTBYeT HambDONBINEH YacTOTE KRAHT& B BHIMMOIL
obnacTu crekTpa?

3apaHus K peiiTHHT-KOHTPO/II0 No2
1. Craumonapuev ypasHerueM [Ipenunrepa i a1eKTpoHa B BOIOPOAONOAOOHOM aTOME
ABIIAETCS YPABHEHUE

2
N dx h
2
V2q1+2—? E+1 ze” =0
2) 7 drney r
2.2
Q. X
vy 2 g 00
3) " 2
2

2. Ecnn ¢ — QyHKUMsS MMEET BHJ, YKa3aHHBIA Hd DHCYHKE, TO BEPOSTHOCTH OGHAPYXKHTEH

—L X< —
3NIEKTPOH Ha yYacTKe 6 2 paBHa
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1y 73
/2
:s)ﬁ/6
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3. B xaKkoM ciryJae 3HepreTHYEeCKHit CIIeKTp 3/IeKTPOHa CILIOIIHOM?
1) anexTpoH B MOTEHNMANBHOMN ave muprHOiH 1070M

2) BNEKTPOH B aTOME

3) aMeKTPOH B MONEKYJIe BOAOPOAa

4) cBOOOIHEI DIEKTPOH

4. MakcuMansHOe 3HaUYEHHME NPOCKIHA MOMEHTA HMITY/bCa BIEKTPOHA, HaXO[smeroci B f-
COCTOSIHMH, HA HalpaBleHHE BHEIHET0 MArHHTHOTO MOJISI PABHO

A

2)2h

3)3%

44ah

5. CKOHBKO Pa3IHYHBIX COCTOSHUH MQXET UMETh SJICKTPOH C I'TAaBHEIM KBAHTORBBIM HHCIOM N =
47

15

2) 48

3) 32

4) 54

6. OnpenenuTs aTOM, Y KOTOPOTO B OCHOBHOM ¢OCTOAHHH 3anonHess! K, L, M — ciion 1 B N —
€J10€ PACIIOIONKEHEI 7 BICKTPOHOB,

1) Cl

2) Ge

3)Br

4HTi

7. Cpezia Ha3BIBACTCS AKTHBHOH, €CJIM OHA

1) mOMHOCTRIO NOTTIOINAST HafaloIee HA Hee HaIydeHue
2) HOJIHOCTEIO PacCeHBaeT AAIONICe Ha Hee W3lyYeHHe
3) yCHIHBAET MajJaroIiee Ha Hee M3IYICHUE

8. CucTeMa HakauKy Jiazepa Mo3BOJsgET
1) co3naTe HHBEPCHYIO HACEIEHHOCTE B AKTHBHOM cpefie
2) BLI3BATH BBIHYIEHHOE H3Iy4YeHHEe GOTOHOB



3) ofecre T BEICOKYIO KOTEPEHTHOCTD Ja3ePHOTO H3TYUCHUS

9. PaccMOTpuM jiBa KBAHTOBEIX COCTOSHHS, B KOTOPBIX HAXOAUTCA CHCTEMA aTOMOB, C
dHepruamMu F u Fz, npuuem £> > E. CucreMa OyIeT HaXOMUTECA B COCTOSHHY ¢ HHBEPCHOM
HACCIICHHOCTBI0, €CIH YHCIIO aTOMOB N ¢ sHeprueit £ Gyner

1) paBHoO yncy atoMoB N ¢ smeprueit £s;

2) MeHble, yeM Na;

3) Gonsine, yeMm N>,

10, Tpuamun aynu copasemus

1) /U1 BeeX TOXIECTBEHHEIX HACTHI KBAHTOBOMEXAHUYECKOH CHCTEME!
2) 101 CHCTEMEI TOX/IECTBEHHBIX G030HOB

3) 15l CHCTEMBI TOKIECTBeHHBIX dbepmuoHoB

3aganus Kk pedTHHr-KOHTpOIIO No3
1. JInst HyK7IOHOB BEpHEIMH SABIAIOTCS CIIeIYIONIHE yTREPHKNCH U

+
1) mpoton obnaxnaet 3apsyom, paBHEM €
2) cIHH HeHTPOHA MEHBINE CITHHA IPOTOHA
3) MacCE! HyKJIOHOB MPAKTHYECKH OXHHAKOBEL

2. YeM MeHbIHE 3HEPTHS CBA3H apa, Tem

1) 6omemme y Hero medext mMace

2) MenpIIyIO paoTy HYKHO COBEPIIUTE, YTOOI PA3AENHTE 5TO SAPO Ha OTACHbHELE HYKIIOHB]
3) GoMbIIE SHEPrUy BHINEIUTCS IpH pacrane 9Toro sA1pa Ha OTAEIBHbIE HYKJIOHEI

4) MEHBIIIE IO SHEPIHS IOKOA

5) MEHBINE HEPTHY BBIIEIHTCH B PeaKlHl TEPMOANEPHOTO CHHTE3A 3TOTO ANPA C JAPYTHMH
AOpaMu

3. Ilpu o-pacrmaue

1) 3apsan snpa we usMenuTCs, Macea Anpa yMeHbpIIaeTed Ha 4 d.e.M.

2) sapsyx anpa yMeHBIIAETCS Ha 2e, Macca Alpa yMeHBLIAETCS Ha 4 a.e.M.
3) 3apsin smpa yMeHbIIaeTCs Ha e, Macca alipa He MEHAETCS

4) 3apsn A1pa yMEHRBIIACTCS Ha 4e, Macca sApa yMEHBIaeTed Ha 2 a.e.M.

4. Kaxas 1015 pansoakTHBHEIX aTOMOB OCTAHETCS He pacnaslelics uepes WHTEPBAT BpeMeHH,
PaBHEIN ABYM NIEPHONAM HOMypacHana?

1) 50%

2} 67%

3)33%

4) 75%

5) 25%

5. CKONBKO 0~ M B- pacnayioB A0MKHO NPOH30HTH, YTOOHI HECTAGHIBHEH H30TON aMepunHs
Ly 5 209 p
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6. Anpo asota 77" saxsatmmo O -wactumy \2 M MCI[YCTHJIO NpoToH. Slapo kaxoro
JJIEMEHTa 00pa30BaAIOCE?
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nof



9 2 10
7. Anpo Gepummus 4Be, TIOTAIOTHB AeHTpoH | H, npespaiaercs B sapo Gopa . Kakas
YacTHIA IIPH 5TOM BrIOpackiBaeTca?

p

2n

3o

4y e
5) menyckaercs 7 -KBaHT

T e tv, vV
8. Peakius # He MOYKeT UATH H3-3a HAPYIIEHHS 3aK0Ha COXPaHCHHS

1)} crizHOBOIO MOMEHTA UMITYJIbCA
2) JEIITOHHOTO 3apsaaa
3) aNeKTPHYECKOro 3apaa

1

0. akomnoM COXpaHCHHuA 2JIICKTPHIECKOTO 3apAaa 3anpeeHa peaknud
1y # —e +v, vy,

2)n+ﬁ—->e”+17e
3)n+ve—>p-i-e+

" v,th—>p+u

10. Vi3 npuBeIeHHBIX CXeM B3aUMOIIPEBPaIlEHHH JACTHL] AHHHTHIAIHE COOTBETCTRYET
0
nrE >y + ¥

2)p-—->n+e'+ve
3) K>z +7n
4) e +e >y+y

Bompock! K sx3aMeHy
1. Temnosoe wu3nyuyenwe. PapHoBecHoe wH3IyueHHe. XAapaKTEPHUCTHKM TEILIOBOTO
H3JYHEHHUS.
2. A6comotHo yepHoe Teno. 3axoH Kupxroda. 3axon Credana-bonpiMana H 3aKoH
Bumna.
Pacnipenmenenue sHepru# B criekTpe abcomroTHO yepHoro Ttema. Popmyna Poanes-
JhiuHca. YasrpabuoneToBas karacTpoda.
KranTosas runoresa 1 (opmyna [Tnanka
Breurnuit ¢porosnextpudeckuil 3bpexT i ero 3akoHbl. DOTOHEL
Sddexr Komirona 1 ero Teopus.
Monenn atoMa Pesepdopna. Iloctymater bopa. AToM Bosopoa.
Munoresa me Bpoiing. DxcnepuMeHTaNbHOE NOATBEDKACHME BOJIHOBEIX CBOHCTB
MHKPOYacTHL.

W

XNk




9. CooTHomeHHe HEONPEASICHHOCTEI.

10. Bommoeas QyHKIHS, e CBOHCTBA H CTATHCTHYSCKHUI CMEICTL,

11. Hecranuonapsoe ypasHenue [lpegunrepa.

12. Craunonaproe ypasuenne [Ipemunrepa.

13. YacTuIla B NOTEHIMATILHON IMe.

14. IIpoxoskenye YacTHIBL Yepe3 MOTCHIUANBHELR baphep.

15, KaHTORBIH rapMOHHYECKHI OCIHIIIATOP.

16. Ypasuenue Ilpenunrepa uis snexTpoHa B aToMe Bomopona. [nasHoe, opburansHoe
H MarHHUTHOE KBaHTOBBIE YHCIIA.

17. KeauToBauuc JHCpruM 3JIEKTPOHA B aToMe Bodopoja. CHeKTp aToMa BOJOpOA.
IIpaBuno ordopa.

18. OpbuTanbHE H MATHHTHBIH MOMCHT 5JIEKTPOHA.

19. CobcTreHnBIH MeXaMHYeCKHH MOMEHT HMIyJbca 3JCKTpoHa (crmuH). CIIMHOBHIM
MArHATHBIH MOMEHT 3JIeKTpoHa. CIHHOBOE W MATHHTHOE CIIMHOBOE KBAHTOBBIS
yncna. Oneir Hltepra u 'epnaxa.

20. Ipusnun sanpera [aymy. [Tepronuyeckas cucTeMa 3IeMEHTOB MeHjleleesa.

21. [Tornotignne, COOHTAHHO® W HHAYLUPOBAHHOE wu3nydeHue, KodhHIHEHTHI
DiiHmTeHHA.

22. Jlazeper. [IpuHmun neHcTBHA 1a3epoB.

23. Kraccudeckas TeOpHs TEILTOEMKOCTH. 3akon [rononra u IlTa.

24. KBaHTORas TEOPHA TEILNIOEMKOCTH DHHINTEHHA.

25. Teopus tennoemkoctn Jlebas. GOHOHEL

26. bozonsl B GepMuonsl. IlonaTde O KBaHTOBBIX CTAaTHCTHKAX bBose-DitHmreiina u
Oepmu-upaka.

27. DHepreTHYeCcKHe 30HE! B KPHCTAIAX.

28. Pacmperienenue 31€KTPOHOB IO SHEPreTHYeCKHM 30HaM. Kiraccuduxaimsa TBepibIx
TEJ Ha METAJIBL, ITOTYIIPOBOIHHKHE K JHIICKTPHKH.

29. CobcTBeHHAsA M IPHMECHAS IPOBOAMMOCTH MOIYIIPOBOIHUKOR,

30. DneKTponpoOROIHOCTE TBEPIBIX Tell. Temneparypras 3aBHCHMOCTE
BNCKTPOIIPOBOAHOCTH METAIIOB U IIONYIPOBOAHUKOB. Y poreHs OepMH.

31. P-n nepexon. [TonynpoBoAHUKOBEIE AHOEL

32. XapaKkTepUCTHKH aTOMHOTO sijipd. Mozens aToMHOre sipa. Macca H SHeprus cBi3u
sIpa.

33. 3aKOHB! palHOAKTHBHOIO pacHaa. Albda-, 0¢Ta- U raMMa-H3IydeHHe.

34. SInepHble peakiMM H 3aKOHB COXpaHenwus. Peakuus nenenus syep. llennas peaxms
JCIeHus,

35. Peaknust cunTe3a aTOMHEIX siiep. [IpoGinemMa ynpasisemMpix TEPMOSAEPHBIX PEaKIUil.

36. Busipl B3auMOAeHCTBHN U KNaCCH(HKAIIS SIEMEHTAPHAIX YACTHII.

37. MeToqp! pETHCTPALUH 3MEMEHTAPHEIX dacThil. KocMuyeckue myyu.

38. Yactune! u antryactunkl. Hefitpuno. Ksapxy,

CamocTosiTensHas pafoTa CTYAEHTOB BKINIOYAeT B cebs:

1. AymuropHas caMOCTOSTeNbHas paboTa CTYACHTA HO MUCIMIUIMHE BBITOIHIETCS
Ha 1aBOpaTOPHEIX M MPAKTUYECKUX 3aHATHAX NPH PelICHHH 2aHad.
2. Breaynuropnas camocrofTensHas paboTa  BBIIONHSAETCS CTYAEHTOM MpH

YriyGIIeHHOM H3Y9eHMH AUCUMILTHHEL 10 TeMe NPOHICHHOW JNeKIMM, IPH IIOATOTOBKE K
snaGopatopHemM paGoram. OcHOBHOM (OPMOH caMOCTOATENBHON PaGOTHI CTYAEHTA SBIAETCS
H3YYEHHE KOHCHEKTa JEKIUH, peKOMEHIOBAaHHOM M TEpaTyPhL

Camocrosrensaas paboTa 3aepiuaeT 3aJady BCeX APYIHX BUAOB YIeGHOrO mpouecca 1
MOXET OCYWIECTBIATLCA Ha JICKLMAX, CeMUHApaX, NPAKTHUECKHX 3aHATHAX, HabopaTopHBIX
3aHATHAX, KOHCYnbrauustx, Kak ¢opma opranmanui y4eGHOIO MpoLEcca camMOCTOSTCIBHAS
pafoTa CTYNEHTOB IIpeCTaBIIeT cOB0H e eHaPaBIeHHYI0 CHCTEMATHIECKYIO AESTeNbHOCTD
IO NPHOOPETEHHIO 3HAHUH, OCYIECTBIIACMYIO BHE 2y IHTOPHH,

KoHTpoJIb BRIOIHEHHS CAMOCTOATENEHON paboThl OCYINECTBIAETCS B XOJE BHIIOTHEHH

H 3aIMTEI HaﬁOpElTOpHBIX pa60T 110 AHCUHMINHHE, NPH BBEIMOIHCHHH NPAKTHYECKUX 3a7aHuiH,
Ha 3K3aMCHE.



BOHQOCBI AJI KOHTPOJA CaMOCTOSATEILHOH [23601‘]’:1

1. Kakoe H3nydeHHe Ha3blBAeTCS TCIUIOBEIM, M YeM OHO OTIHMYAETCS OT JHPYTHX
(mepedncInTe KAKHX) BUAOB H3IYICHHA?

2. [JlafiTe onpejencHus OCHOBHEIX XapaKTepUCTMK TEMIOBOro ManydeHus. Kaxoe Temo
Ha3eIBaeTcs abCoMIOTHO YepIILIM?

3. Cdopmymupykre 3akon Kupxroda,

4. Kaxol BHI MMEET paclpejelleHHE SHEPruH B CIEKTpe aGCONIOTHO YEPHOro Tela?
Hapucyiite KpHBEIC PACTIPE/IEICHHS B 3aBHCHMOCTH OT IIMHEI (M1 YACTOTEI) BOJHEI
i asyx temuepatyp (T2>T1).

5. Cdopmynupyiite 3axons Credana — boasuMana i cMemeHnus Buna.

6. 3anummte Qopmyny Panmes - JhxunHca M HOscHATE CyTh "YIBTpa(HONETOBOM
KaTacTpods”,

7. 3anumure Gopmyny [Inanka U NOSCHHTE CYTh €rO KBAHTOBOH THIIOTE3EL.

8. Kaxoe u3 Ten, yepHOe MM HEdepHOE, UMEET BBIIE TEMIEPATYPY, €CIA MX SPKOCTH
OJIMHAKOBEI?

9. B uem cocTOHT aBileHUE, HasbiBacMoe GoToadhexToM,

10. Chopmynupytite 3axomel ¢orosthdexta. B wem 3T 3aKOHBI TpPOTHROpEYAT
IPEACTaBICHUAM KIACCHUECKOH Qu3nku?

11. Kak xadgecTBeHHO, Ceays BOTHOBON KapTHHE H3IydeHUs, 00bACHATE doTosdhdexT?

12. Ob6macaute 3axonsl GoTosdhdexTa, HEX0Ns U3 PopMyIHl DHHINTCHRHA.

13. Yro taxoe xpacHas rpanuna dhoTosddexra. Tem onpencnseTcs YUCIOBOS SHAUCHHES
TPpaHMYIHON 9acTOTH? UTO BIMAET Ha NOJIOXKEHHE KpacHol rpanunst Gpotosddexra?

14. Hro Takoe (pOTOITEMEHT ¥ KaKOBA €T0 BONLTAMIIEPHAN XAPaKTEPHCTHKA?

15. Tlowemy Obbia OTBeprHyTa Mo, atoMa Tomncora?

16. B uéM npoTuBopeuns MpeAnoxKeHHoH Pesepdopaom miameTapHol Mojeny atoMa?

17. B 4eM cymmocre Teopuu aroma, upeznoxenHod Bopom? Cdopmymmpyiite
noctynarsl bopa. KakoBer Henoctatiu Teopuu Bopa?

18. CnekTpri aromoB. CHeKTpaIbHEIE CEPHH aTOMA BOAOPOIA.

19. Kakwe tumbl coynmapeHmii BO3MOXXHBL MEXKNY OJEKTPOHAMH, YCKOPSEMBIMH
BMEKTPUYECKHM TIONIEM, H aTOMaMH?

20. B uém 3axmouaercs omeiT ®panka u ['epua, M KakHe OCHOBHBIC BBIBOLGI MOYKHO
CHIENIATE Ha OCHOBaHHMHU ONlbITa?

2]. Kaxuie KBaHTOBLIE YHCITA OLUCHIBAIOT COCTOSHHE MHKPOUACTHITE?

22. Hewm ompeleisieTcs SNEKTPOHHOE COCTOMHHE H30IHPOBAHHOTO aToMa?

23. O6BAcHUTE npouece 06pa30Banks SHEPIETHUECKUX 20H B TREPIOM TEIIE.

24. OT yero 3aBHCAT OIMPHHA pa3speIleHHON 30HEI H YHCIO YPOBHEH B HEH?

25. Kaxosa 30HHAS CTPYKTYPa NPOBOAHHKA, TIONYHPOBOAHMKA U H30IATOPA?

26. O0pAcHHTE  MeEXaHu3M coOcTBeHHOI! H IPUMECHOH IIPOROJIUMOCTH
HOJYHIPOBOTHUKOB.

27. Kaxop Qu3HYecKHi CMBICI IIOHATHA YPOBHA Depmu?

28. Uem OOBACHAETCA PA3THYHC TEMIIEPATYPHOH 3aBHCHMOCTH 3JEKTPONIPOBONHOCTH Y
METAIJIOB H IIOIYIPOBOAHHKORB?

29. OObscHHUTE 3aBHCHMOCTS TMONOXEHHS YpOBHs PepMH U KOHIEHTPAIHH CBOOOIHEIX
HOCHTENIEH 3apsiiia B NIOYIPOBOAHUKAX OT TEMIIEPATyPEIL.

30. O6wscHuTe QU3MYECKHE TIPOIIECCEH], NPOMCXOMSLINE IPK 06PA30BAHKM P-It IEPEXOTA.

31. Hapucyiite 3HepreTHuecKkye 20Hb B 00JaCTH p-n HEepexona W OOBACHHTE, B UeM
COCTOMT JICHCTBHE BHEIIHETO NEKTPUIECKOrO [IONIA HA p-N IIEPEXO.

32, Yro Has3mIBAaCTCA paJIMOAKTHBHOCTRIO? Kakue NIPOIIECCHl  OTHOCATCH K YHCIY
PAIOaKTHBHEIX?

33. Ha yem OCHOBaH IIPMHIHII PErHCTPALIHH U H3MCPEHHS PaIOAKTHBHOTO H3IIyeHus?
Kaxne npubope! IpHMEHSIIOTCS I8 STHX LeneH?

34. OObscHATE yCTPOHCTBO H IIPHHIMI ACHCTBHA CUeTuMKa I eiirepa,

35. OnumuTE NPOUECCH, TPOHCXOMIIINE B ra3opa3psaaHBIX CUSTUHKAX,

36. Ilepewncnute (m3HYECKUE MPOLECCH!, IPOHCXOAALINE HPH B3aUMOAESHCTBUM B-
H3TY4YCHHUSA C BEUIECTBOM.



37. B 4eMm 3aKmiOYalOTCH IPOLECCHl YIPYLOTO pACCEAHHS 3SASKTPOHOB SApaMH,
3JIEKTPOHOB Ha 371eKTPOHaX?

38. Yem ofycnoBnensl IOTEpH 9JHEPIMH WaCTHILI UPH [POXOXIEHHH —depes
TTOTTIOLLAKOIN YO cpemy?

39. Yo NpOHCXOOMT NPH IPOXOXKAEHUHE SIEKTPOHA Yepe3 TIOrIOTHTENL?

40. KaxoBbl 0CODEHHOCTH IIPOXOXCISHHS Yepe3 MOIJIOTHTENh MOHOSHEPreTHIecKHX P-
YACTHU ¥ [3-M3/Iy4eHHs, IMEIOINEro HeNPEPHIBHEIN 3HEPreTHUCCKHI CriekTp?

DoHE OUEHOYHBIX CPEICTB AN IIPOBEICHHS ATTECTAlMH YPOBHA c(OPMHPOBAHHOCTH

KOMIETEHIUHA 00yJatomuXcsl 110 JUCHUILIIAE 0QOPMIIIETCS OTHELHBIM JOKYMEHTOM.



7. YUEBHO-METOJAHUYECKOE H HH®OPMAIMMOHHOE OBECIIEYEHHE
JAUCITAILTUHbBI
7.1. KnurooGecneyeHHOCTD

HanmMeHoBaHUe IUTEPATY LI 4BTOD, HA3BAHHE, I'on KHUIOOBECIIEHEHHOCTE
BHJ, H3[AHUA, H3ATENILCTBO U3JaHHs Kommaectno Hamiane s
KICMIIIAPOB INEKTPOHHOM
H3JaHuii B Gnbmuorexe Bnl'v

Gubsinotexe Bal'Y B
COOTBETCTEBHH C

droc BO
1 2 3 4
OcHoBHas muTeparypa
1. Kysueuon, C. H. Kypc ¢uizukn ¢ npumepamu 2015 - http://www.iprbook
pereHus zapad, Yacte IIL T'eomerpuueckas u shop.ru/34672,
BOAHOBAs ONTHKA, ONEeMEeHTHl aTOMHO#
AnepHoi hHzHKH, OcHOBEI busprn
INMEeMEHTapHBIX yacTull : yuebHoe mocobue / C,
M. Kysmeuos. — Tomck : ToMekuit
NoNUTEeXHHIeCKUHA yHUBepcHTeT, 2015, — 302
¢. — [SBN 978-5-4387-0428-7,
2. TanmsixoBa-bymxesuy .. Ousuka. YacTs 2014 - http://www.iprbook
2. OnTixa. Keantopas usuka. Crpocuue 1 shop.ru/35563.
(usiteckHe cBolicTBa BellecTRA [DICKIpOHHBIH
pecype]: yuebuuk/ TammnsixoBa-bymkesmy
H.W— DneKkTpoH. TeKCTOBIE NaHHEIS,—
Munck: Bolisitmas mkona.
3. Jlexunw no Qusnke. Ksanrosas u agepHas 2016 - http:/e.lib.visu.ru/b
Guauka [OnekTpoHHBIE pecype] / A. @. Tankum, itstrearn/123456789
H. C. [TIlpoxomesa ; Bnamumupckuii /4747/1/01522 pdf

rOCyRapCTREHHBIH YHUBEPCHTET HMEHH
Anekcangpa  I'puropwesuua M Huxonas
TpuropeeBnua  Croaetosmix  (BalV) . —
DMEeKTPOHHBIE TEKCTOBBIE AaHHkte (1 Qaiim: 1,43
M6) .— Baamumup :  Bragumupckni
rocyIapcTBeHHbIH YHHBEPCUTET HMEHH
AnexcaHipa I'puropeeBuda W Huxonas
I'puropresmya Croneroseix (Bal'Y), 2016 —
87 c. . ui1., Tabn. — 3arnaBHe ¢ TMTYJA dKpaHa
— SunexTpoHHas BEpCHA Ae4aTHOH
nyGnukauiy .— Bubnuorp.: ¢. 85 .~ ISBN
978-5-9984-0654-6 .

HOI‘IOJIHMTGHBHaﬂ JIHTEPATYpPA

1. Escuna EM, Ontira. OCHOBEI KBZHTOBOH K 2011 - http://www.iprbook
anepHoi  Gusuku  [Dmekrponsbiii  pecypel: shop.ru/17059
yuebHO-MeTonYecKoe nocobue ons
naboparopHeIx paboT o ¢usuke/ Escuna E.M.,
Cobonesa BB— DJIeKTPOH. TEKCTOBRIE
AaHHbie.— AcTpaxaHs: AcTpaxaHCKHH
HHKCHEPHO-CTPOUTENbHBIH  uHCcTHTYT, 3BC
ACB

2. Qu3yKa aTOMOB ¥ MOJIEKYJL. Sliepuas Gusmka 2010 236
[SnexTpoHHEIE  pecype] © MeTomHuecKue http://e.lib.visu.ru/b
yKasaHdA K JabopaTopHelM pafoTaM o pu3HKe itstream/123456789
/ C. B. XapeHosa, H. C. Ipokomesa, E. JI. 12065/3/00706.pdf
{llamanckas ; Brnanumupckwnii
rocymapcTBeHmetit  yHuBepcurer  (Bal'V),
Kadenpa ¢dmsuxn H npukinagqoi MaTeMaTHKH |
nol pex. E. JI. Ilamanckas — DAEKTpOHHLIE
TekeToBRle mawHbie (1 dalim : 431 K6) .—
Bnaaumup : Braagumupckuil rocynapcTBeHHBIH
yuusepeuret (Bal'V)




| 2 3 4

3. Ousuka TBEPROrO TENA 2010 239 http://e.lib.vlsu.ru/bit
[OnekTpoHHbIH  pecype]  : stream/123456789/2
METOJAWYECKME  YKa3aHHWd K 088/3/00703.pdf

naboparopHblM  pabotaMm Mo
¢msnuxe / C. B. Xapenosa, H. C.
[Mpokouiesa, E. JI. IllamaHckas ;
Bragumupckuii
roCy/apCTBEHHBIH YHHBEPCHTET
(Bal'Y), Kadeapa ¢usuku wu
MPHKNAaHON MaTeMaTHKH ; MOJ
pen. C. B. JKapeHoBa .—
3H€KTp0HHbI€ TEKCTOBLIC
nanueie (1 daiin : 356 K6) —
Bragumup :  Bnagumupckuit
rocyJapCTBEHHbIH YHHUBEPCHTET
(Bal'y)

7.2. Ilepuopuueckne uzpanus JXypHan «KBaHToBas 31eKTpoHUKa». APXUB HOMEPOB.
Pesxxum jnocryna: http:// www.mathnet.ru/ge/archive,

8. MATEPHUAJIbBHO-TEXHHYECKOE OBECIIEYEHHUE JTHCUUIIJINHBI

Jnsg  peanusanyy JaHHOM TUCHMIUIMHBI HMMEIOTCS CHEeWalibHbIe TOMEILISHUs JUis
NpOBeICHHS 3aHATUH. JIEKIMOHHBIE Ay THTOPUH OCHAIIEHBI JOCKOH (JUIsl Mena MM MapKepa),
3KPaHOM JUISl TPOEKIHMOHHBIX CUCTEM, IPOEKTOPOM H HOYTOYKOM.

Aynutopuu s TpOBeAeHUs Ta0OpaTOPHBIX 3aHSATUH OCHALIEHBI YCTAHOBKAMH IS
BBITIONHEHHUS J1ab0paTopHEIX paboT:

6.1. Onpenenenue nocrosiuHoi Credana-bonsmana.

6.2. M3yvenue BHemHero Gpotoaddexra.

6.3. OnpenieneHne pe30HAHCHOTO MOTeHIMaNa Bo30yskaeH s aToMa MeTofioM @panka - ['epa.

6.6. M3yueHue TemneparypHOH 3aBHCHMOCTH COIPOTHBIIEHHUS I10JIyITPOBOIHHKOB.

6.7. M3y4yenne BOIbT-aMIEPHBIX XapaKTEPUCTHK TEPMOUYBCTBUTEIbHEIX COIIPOTHBIEHHH.
[Mpaxruyeckue/maboparopunie paboThl IpoBoAsTca B y4eOHBIX dabopaTopusax 430-3,

431-3.
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JIMCT IEPEYTBEPK/JIEHUSI
PABOYENM IIPOI'PAMMBI JHCHHITJIAHBI

Pabouas nporpamma ogodpeHa Ha :o'z?MZMW yueOHbIi rox
ITpotokon 3acenanus kadenpet No 7 or 4/, 47 422 rona

3aBeyrOLIMH "

kaepoit /M — {;m/.// A /;M?iwjdi 05' & ,,[/11742,«4;47
Pabouas nporpamma ogobpena Ha yueOHBIN roj1

IIpotoxon 3acenanus kapenpsr No 0T roxa

3aBenyronuit

kaenpoi

Pabouas mporpamma onobpena Ha yueOHBIi rox

ITpoTtokomn 3acenanus kadeapor No oT roja

3aBeyroui

Kadenpoi
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