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Oynywero crenualim
CTpOUTCS OBLIEHHKE
BhIpabaThIBaeT CIiellH
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3. IIJIAHU

[Inarupyembie
pE3yIbTaTaMM OCBOEH

1. HEJIA OCBOEHU S AU CITUILIIUHBI

Henero oceoerust mucuuiuiaasl  «OCHOBBHI KBAHTOBO busukn» gBIgeTcs obecmeueHue

CTa Hay9HOM (husmyeckoll 6a3ol, Ha KOTOPOH B BBICIIEH TEXHHYECKOH IIKOJIE
HepHas W CrenranbHas moAroroska. IlocnemoBarensHoe H3ydeHHe (H3UKH
(prdeckuit METOX MBIIUTCHUS, PU3HYECKYIO HHTYHIIHIO, KOTOPBIE OKa3bIBAIOTCS
PIMU ¥ B JIDyrHX HayKaX. CHCNHATMCThl, NOMYYMBIIAE LIMPOKOE (DH3HKO-
Opa3oBaHhe, MOTYT CAMOCTOATENHHO OCBAHBATG HOBHIE TEXHHUECKHE
HO paboTaTh B HHX, JIETKO HEPEXOAMTH OT PEIICHWS OJHUX 337ad K IpyruMm,
IC U HETPAJUIMOHHEIE IYTH, YTO OCOOEHHO BaXKHO ISl IPO(ECCHOHATLHOH
JIACTOB B YCIIOBUAX YCKOPEHHOTO Pa3BUTHA TEXHUKH,

[IOATOTOBKA B 00NACTH (QHU3MKH, IO3BONSIOWA] OyAyIUM HEKEHepaM
I B IIOTOKE HAay4HOW M TeXHMYecKON uHhoOpMaiuu U oOeCHeYHBAIOMIAS HM
[10JIb30BaHMs HOBBIX (PU3UIECKHUX IPHHIUIIOB B TeX OGNACTAX, B KOTOPHIX OHH
C; ‘

HayJHOI'0 MBIIIEHNS, B Y4aCTHOCTH MNpPaBHJIBHOIO IIOHAMAHUS TI'PAHUIL
PASTUYHBIX (QU3HYECKUX NOHATHH, 3aKOHOB, TEOPUH M YMEHHS OLECHHBATH
'PHOCTH PE€3yJILbTATOB, IOJNYYEHHBIX € I[IOMOINBKO SKCIEPHMEHTANBHBEIX HITH
METOOB HCCIIEIOBAHNUS;

MOB ¥ HABBIKOB PEIICHHI KOHKPETHBIX 3a7au U3 pasHBIX obnacredl (H3uKy,
ICHTaM B JTAJIbHEAIIEM pellaTh HHKSHEPHBIE 3a144H,

TYNEHTOB € COBPEMCHHOW HAay4YHOH ammapaTypodl ¥ BHIpaGOTKa y HHX
IKOB TIPOBEACHUS OKCIEPUMEHTANIBHBIX HAYYHBIX HCCIICIOBAHUN pasiMYHBIX
HHH U OLEHKH IIOTpEIIHOCTeH n3MEpEHuUH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
)CHOBBI KBAHTOBOM (DM3WKM» OTHOCHTCS K 00A3aTENBHEIM AUCIMILIHHAM GJI0KA
yK) y4yeGHOTO ITaHa,

PYEMBIE PE3YJIbTATBI OBYYEHUS IO TUCHATIINHE
pe3ynbraThl OOYYeHHs I10 JUCUHILIMHE, COOTHECEHHBIE C ILIAHHPYEMBIMH
ust OTIOIT (koMIIETeHIMAMY U HBIMKATOPAMHE JOCTIIKEHHS KOMIIETEHI[AH)

Dopmupyensie
KOMIETEH LM

nﬂaHpreMBIC PE3YNBTATHI OGy‘{CHIf[ﬂ To AUCUMTIINHE, B COOTBC’I‘CTBILIH C
HHAMKATOPOM JOCTHACHHA KOMNETEHIIMH

Haumenosanie ouexounoro
CpeacTBa

(an, conepucanie
KOMIETEH LK)

Mnankarop A0CTHEHNA KOMIETEHLMH PesyabTath 06ydeHua o uuduunﬂm—[e
(kon, coaepraHie HHARKATOPa)

YK-1. Criocoben
OCYLUECTBATE MOMCK,
KPUTHYECKUH aHanm3 u
cufites nHdopMauny,
MPUMEHSTE CUCTEMH bIH
NOAXOA NS pEILEHNUS
MOCTABNEHHbIX 3a1a4

K-1.1. 3uaet npuanumnel cGopa, 3Haer; OTUYETEI 110

TGopa n ofoBieHn UHPOPMALIMK. | o  NPHHLUMEI cbopa, oT6opa u nabopatopHbIM paboTaM,
K-1.2. YMeeT cootHOCHTD 060611eHna “HPOPMALHHY;

A3HOPOJLHBIC ABNCHUA W . OCHOBHBLIE (])“noc()(l)c[(]de KOHT]I)OJ'[be[e BOTIPOCH! K
MCTCMATHINPOBATL MX B pamKkax MOHATHS M TEOPHH, CBSA3AHHBIE C na6opaT0pr|M pa60TaM.
'56]1i|}-| HEIX BHAOB OINMUCAHUEM yCTpOFICTBa

potpeccHoHATLHON e TelRHOCTH, OKPYKAIONIEro MUPa, a TAKKE KonTponbHEIE BOMPOCH! K
K-1.3. Bnanéer HaBeIkamu HX CBS3b C 3aKOHAMU U’ PEHTHHT-KOHTPOJIIO
aYUHOIr0 NOUCKA M MPAKTUYECKOM [PUHUWIIAME Pa3BUTHS, MTPOMEXYTOUHON

aboThl ¢ MHPOPMALMOHHBIMK dbopmynupyeMpiMu arTeCTalluy.

CTOYHUKAMH; METOAAMM [IPUHATHS
CLIEHUHN.

0BWECTBEHHO-TYMaHUTAPHBIMH,
€CTECTBEHHBLIMU U
TEXHUYECKUMU HAYKAMM,

Ymeer:

®  COOTHOCHThH PasHOPOAHBIE
ABNEHUS U CUCTEMATH3UPOBATE
HX B paMKax U30paHHbIX BUAOB
npodeccHoHaTbHON
JIEATENILHOCTH;




tdhopMmynuposate ‘
AIBTECPHATUBHEIE OJAXOJBI K
PELICHHIO 337124 B paMKax
BBIOpP@HHBIX BUJIOB |
NpoQecCHOHANbHOM
HEATENbHOCTH, B TOM HHUCIE Ha
0CHOBE 060GTIEH S 34OHOB 1
METOAOB Pa3/IMUHBIX HAYK,
PE3YJbTATOB U3
MHGOPMALMOHHBIX HCITOYHHKOB,

Bnageer:

HaBBIKAMM HAYYHOTO [OHCKA 1
NpakTH4eCkoH paboTH ¢
MH(OPMALMOHHEIMA
UCTOYHHUKaMHU;

MCTOJIaMH NIPUHATHS PEILCHUIA,

OlK-1. Cnocofien
PELIATh 3312491
npoleccHoHanbHOM
NEATENBHOCTH HA OCHOBE
MPHMEHEHH s
€CTECTBEHHOHAYYHBIX H
0QUIEHHKEHEPHBIX

| o
3 H]‘aHI/lI/I, MCTONOB

OITK-1.1. 33aeT 0CHOBHBIE 3aKOHBL
ECTECTBEHHBIX HAYK, METObI
aTEMATHUYECKOr0 aHasusa v
MOAEIUPOBAHMUSI, OCHOBHBIE 3aKOHbI
M METO/Ibl OOLLEHHAKEHEPHBIX
TUCUMITIINH,

JIIK-1.2. YMeeT nenons306aTh
busndeckue 3aK0HE! X IPUHLMIIEL B

3Haer:

(yHRaMEHTANBHEIE 3aiOHBI
NPUPOALI U OCHOBHBIE!
(M3UYECKHUE 3aKOHBI B 061aCTH
KBAHTOBOW, ATOMHOH M AAEPHO#H
(Qu3mku. :

YmMmeer:

NPUMCHATE (PU3NYECKHE 3AKOHE]

Or4éthl Mo
J1aBopaTopHEIM paboTam,

KoHTpONBHBIE BOLPOCH! K
Ja6opaTOpHBIM paBoTam.

KonTtponsHsie Bompoce! k
PEHTHHI-KOHTPONIO H

METeMaTHYeCKoro CBOEH MpodecCHOHANBHOM JUIS PELIEHNs TIPAKTHYECKHIX MIPOMEKYTOHHOMN
aHau3a u NEATCIILHOCTH, IIPOBOJNTE 3a/1a4 B CBOEH aTTCCTalUH.
MOZENVPOBaHUS VKCHIEPUMEHTBI 10 ONPEAEIIEHHIO npodeccronansHoi
prznko-xuMuyeckux cBoitcTs NeATENBHOCTH.
1€0PraHUYECcKHX U OPraHHUECKHX Bnaneer:
ICLUECTB. NPOBOAWTL U3MEPEHME w HaBblKaMH MPAKTUYECKOIO
)CHOBHbIX 3MEKTPHUUECKUX BEMYUH, NPHMEHEHUS 38KOHOB (PU3HKH
IPEACIIATE NapaMeTPhl 1 JUISL OTIMCaHUs, aHaJmsfa,
APaKTEPUCTUK DNCKTPUUCCKIX U TEOPETUUECKOTO U
PIEKTPOHHBIX YCTPOUCTB. 9KCIIEPUMEHTANBHOTO |
DIIK-1.3. Bnaneer HCCIIENOBAHMS U
1aTeMAaTHYECKUM aIlnapaToM I MOJEIMPOBaHUS @HBHHCCKHX b7
MTUCAHWs, aHATU3a, XUMHUECKUX CHCTEM, SBJIEHUH 1
TEOPETNHECKOro U MPOLECCOB, HCITOMB30RAHKS B
JKCNEPHUMEHTANTLHOTO 0By4EeHUH 1
HICCNEAOBAHNS W MOLENUPOBAHUS NpodyeccHoHaLHOi
(DM3UUECKUX U XUMUYECKHX CHCTEM, JIESATENBHOCTH.
BJIEHMH U TIPOIIECCOB,
HCIOJE30BAHUS B 00YYCHHH U
11poheCCUOHATBHON AEATENEHOCTH |
OIIK-3. Cnocoben )TIK-3.1. 3raeT mpuHUMIEI 3HaeT: Otuéret mo

NPOBOJUTE U3MEPEHHUS W
Ha0moaeHus,
o6pabarkrBaTh 1
MPEACTABATL
3K¢nepnMcHTaanue
AAHHbIE

PraHM3alyH U IPOBEICHHS
JKCTIEPUMEHTANBHBIX
HCCENOBAHWH, OCHOBLI
[}ErPECCHOHHOro aHausa,
TATHCTHYECKWUE METOAbI, METObI
(MCTEMHOrO aHaNM3a.

MOITK-3.2. YMeeT coCTaRMSTL CXEME]
A1 NpoBefeHs
KCIIEPUMEHTATBHBIX
Ir'CCJ'ICL[OBﬁHI/Kﬁ, o0pabaTbIBaTh,
aHATN3UPOBATD, IPEACTABNATE U
GhOPMIATE PE3YABTATEI
JKCTIEPUMEHTANBHBIX
HCCNEAOBAHHWH.

()TIK-3.3. Bnajeer HaBeikamu
BBITIONHEHHS U3MEPEHUH,
00pabOTKM JAHHBIX H3MEPUTENBHBIX
Haboaenul, oneHKkn
TOTPEIHOCTEH, METOMAMH U
CPENCTBAMY U3MEPEHUS, TIOBEPKH U
KOHTPOJTS C UCIIONTB30BAHUEM
HOPMalOHHBIX CHCTEM,
METOAaMK aHaIu3a U KOHTPOJIs
HAHOCTPYKTYPUPOBAHHBIX
ATEPHANIOB 1 CHCTEM.

P

PUHLIKIIE] OPTaHU3ALUY U
NpOBEACHUS ‘
IKCTMEPUMEHTANBHBIX
WCCIEN0BAHNUH;
NPEAENbHBIC YCNOBUA HPU
MOCTAHOBKE (PH3NIECKOro
OKCNIEpUMEHTA.

YuMeer:

COCTaBJIATE CXEMBI IS,
NpOBENCHHUS ‘
JKCTIEpUMEHTANIBHBIX
HCCEeN0BAHNH;
00pabaTbiBaTh, aHAIM3UPOBATh,
NPEACTABIATE H O OPMIATE
pe3yabTaThl i
3KCTIEPUMEHTANBHBIX
HCC/IEJOBAHMI.

Bnaneer:

L]

HaBEIKAMH BBITOTHECHUSI
u3MepeHuti, 06paboTKy NaHHBIX
U3MEPUTENEHBIX HABIIOAEHHH,
NOJTYYEHUs PE3YTLTATOBR
W3MEPEHNH U OLIEHKU
MOrpeWHOCTEN.

nabopaTopHLIM paboTam.

KoHTponbHEIE BOMPOCH! K
nabopaTopHLiM paboTam.

KoHTponsHEle Bonpocs! k
PERTHHI-KOHTPOJIO U
[IPOMEXKYTOYHOH
aTTECTALMA.




TpynoeMKocTs

4. ObbEM U CTPYKTYPA JUCHHUILINHBI

TACHUTIIMHBI COCTABILIET O 3a9eTHRIX eIUHML, 216 4acos,

TemaTnuecknii mian
(dopma o0yuennst — ouHan

KonTaicrnas paGota oGyuarouiuxcs DopMmbI TeKkyLErD
= C neaarornyeckum paboTHHkoM g KOHTpOJIA
g 0 ° E ycneBaeMocTH, opma
— = =] ~
No HanmeHoBaHue TeM W/uaK pa3nenos/Tem g 5 = § E_ |, 25 & g UPOMENYTONHOU
' = 2 g 8 SB | 288 58 aTrecTauny
n/m JNHCUMIUTHHBL 5 w =1 5 2 afe é N
@) 3 g g L§ ig & 2 8= (110 cemectpam)
5| = E 8] 8| 5§ 3
=i = -
1 KBaHTOBas mpupoaa H3IydeHus 3 1-4 8 12 6 - 28
2 DJIEMEHTb! KBAaHTOBOM MeXaHuKW u | 3 5-12 | 16 16 4 T 28 PERTUHT-KOHTPOJTE
aTOMHON Qu3nku Nel
3 DneMeHTb! GU3NKY TBEPAOTO Tea 3 13-16| 8 8 6 - 26 PERTHHI-KOHTPOJTE
Ne2 I
4 ONeMeHTHI ¢m3nkn  agpa m | 3 17-18| 4 - 2 B 17 PEHTHHI-KOHTPOJE
3JIEMEHTAPHBIX YACTHII Ne3
Beero 3a 3 cemecTp: - — 36 36 18 - 99 3K3aMmeH (27 u)
Hannuue B aucuummune KI1/KP - - - - - - - -
Hroro no aucuunnnne - - 36 36 18 - 99 3K3aMeH (27 u)
Coz(epmaﬂne JEKIWOHHBIX 3aHATHI 110 AuCIHu

Paznen 1. Ksa
Tema 1. Temio

1 Coneprxanue 1
3axon Credana-bos
aBCOJIOTHO YEPHOTO
TlnarKa 0 KBAHTOBOM
| Tema 2. KBanT
Conepxanue 1
DHeprus, UMIIYJBC, N
JaBnenue cera. D

TUTHHE

HTOBadA HIPUPOIA M3JTYUCHUS
BOC U3JITy4YCHHE.

eMbl: PaBHOBecHOE m3nyuenue. AGCONIOTHO yepHoe Teno. 3akoH Kupxroda.
bIIMaHda. 3akOH BuHa. PacmpenencHue sHepruM B CIEKTpe H3TyUCHHS

rena. opmyna Pones - Jhxurca. «Yiasrpadguornerosas karactpoday. [HnoTesa

xapaxrepe usinyuenus. @opmyna [Inamka.

DBasd MIpUpoaa CBETA.

reMbl: Breurnuii dporoapdext. OcHoBHEIE 3akomBl (BoToshdexta. DOTOHEL
1acca (otona. YpapHerHe DiHIITeNHA J1 PoTodhdexTa. Ombrter Jlebenesa.
ekt Komnrona. ‘

Paszneunt 2. duemenThI KBAHTOBOI MEXaHHKH 1 ATOMHOH (IBHKA

Tema 1. Crpoen

ue atoma. Teopus bopa.

| Conepixanue
Mojenb aroma Pesep
aroma bopa. Oneir @
| Tema 2. Dieme;
Conepxanme 1
CBOMCTB MUKpOUACT
HeOHpeﬂeHGHHOCTeﬁ
ypaBuenue llpennH

ypaBHeHus Llpenyan
OTEHIMANBHBIH Oaph

Tema 3. Cope

op6HTanI>Hoe | Mal

OpGuTanbHbI MOMEH

IlItepra u I'epraxa.
MOMEHT 3JIEKTPOHA.

3IEKTPOHOB B ATOMC ]

Tema 4. OcHoB

!

Conepxanue T

embl: OnbIT Peseppopa 10 paccesHHIO 0. — YacTHIl BEINECTBOM. SlmepHas
opma. JInneiuarsii cnexTp aToma Bogopona. Teopus BOAOPOAOHOTOGHOTO

FbaHKa u lepra.

I{TBI KBaHTOBOﬁ MEXaHHUKH.

empl: I'mroresa ge Bpoiis. DkcnepuMeHTanbHOe IOATBEPIKICHUE BOJIHOBBIX

M. [paHULBl TPUMEHHMOCTH KIACCHYECKOH & MexaHuki, COOTHOIICHHE

I'eitsenbepra. Bomnosas dyukius um ee cratucTmueckuif cmbicn. Ofmee

repa. Ypasuenue [llpenunrepa i CTalHOHAPHBIX COCTOSHHN. Pelmenue

epa Ui YacTHIIBl B «IIOTEHIUATIBHOH siMe». IIpoX0osKAeHHE YaCTUIBI CKBO3b

ep. TyurenbHblt 9 ext. JIMHEHHEIN TapMOHHUECKHII OCIHIIATOP.

MEHHBIE MIPEICTABIEHHS O CTPOCHIH aTOMOB.

embl: Ypasrenue Illpexmnrepa mms BOZOPONONOA00HOr0 aroma. [naBHOe,

HUTHOS KBaHTOBBIC wicia. CmexTp aTtoma Bomopoxa. Ilpasmno ot6opa.

T UMITyJIbCa EKTPOHa, OpOUTAIBHEI MArHUTHBIN MOMEHT 3J1eKTpoHa. OMbIT

Crun snextpona. CIHHOBOE KBaHTOBOe umcio. COOCTBEHHBIN MarHUTHBIH

MarnuTHoe crnuHOBOE KBaHTOBOe umcso. [lpumrmn [laynu. Pacmpenenenue

0 cocroguusaM. [leproanyeckas cucreMa aeMeHTOB MeH]ieneera.

L1 QU3UKY na3epos.




Conepixanre
Koadhpunmentsr it
Paspen 3. D¢
Tema 1. Teopr
Coneprxanre
KBAHTOBBIX CTATHCT
TEMIOEMKOCTH. 3aK0
TEOPHS TEMIOEMKOCT
JHEPTUAM. DIEKTPOH

HEBIH ra3. DHeprua Pepmu. Yposers ®epmu. Cre
Tema 2. 30HHEL|51 TCOPUS TBEPHBIX TEIL

TCMBI: ].—IOI‘JIOH.[CHI/IC, CIIOHTAaHHOEC © UHAYUHUPOBAHHOE H3JIIY4YCHHE CBETAa.

HIITelHa., ONTUYeCKHE KBAHTOBbIE TEHEPATOPEL. |
*MEHTBI (PU3UKHU TBEPAOIO Te/Ia

S TCINIOEMKOCTH M 9JICKTPOIPOBOJHOCTH TBCpI[BIX TCJI.

'EMBI: HpI/IHHI/Il'I TOXACCTBCHHOCTH YaCTHII. BOSOHBI )it (I)CpMI/IOHBI. [Tonsarue o

1Kax bose — Oimmreiina u ®epmu — [upaka. Kiaccuueckas Teopus

i lrononra u ITtu. KBanTtoBast Teopus Temmoemkoct DifHmreitna, KBanToBas

u [lebas. @onous Pacnpenenenne snexTpoHoB [IPOBOJTUMOCTH B METAJIIE IO
PXIPOBOIUMOCTb.

Coneprxanne Tembl: DHEpreTHUECKMe 30HBI B KPHCTAIUIAX. MeTammsL, IOJIYIIPOBOJHHUKH H

AudnexTpukd.  Cobq
MOJIYIIPOBOIHHKOB.

OJIyNIPOBO{HUKOBEI

Pazgen 4. Jae

Tema 1 AtomHi
Conepxanvie

HYKJIOHOB | simep. U

Bs3u B sangpe. Cj

"TBCHHAS  TPOBOJHMOCTE  IONYHIPOBOJHHKOB. [IpHMecHas IIPOBOMMOCTD

KoHTakT AByX IIONyNIpPOBOAHMKOB pA3IMYHBIX THIIOB (p-n - mepexon).
C iuoxeL. JleficTBrE cBETA Ha MOJIYIIPOBOJHUKY.

MEHTbI (PU3MKH FIPA U DJIEMEHTAPHBIX YaCTHI

0e A1p0. DIeMEHTAPHBIE YaCTHIIEL.

-

rembl: COCTaB s/pa: IPOTOHBI M HEHTPOHBI. (OCHOBHBIE XapaKTePUCTHKH

sortonsl. Monenu saaep. Ilonstue o smepHBIX cunax. Jlepext mace u sHeprus

)CIHASL  DHEPrUs HYKJIOHOB H €€ 3aBHCHMOCTH OT MAacCOBOIQ qucjia.

P"IGYCTOIX‘-H/IBOCTB THKCIIBIX €P IO OTHOMICHUIO K HEKOTOPBIM THIIAM pacrnazna. KJI&CCI/I(I)I/IKE:IHI/IH

37IEMEHTAPHBIX YACTH
CaKLUH,

Pazpen 1. KBa
Tema 1. Terwno
Conepxanwe 1
Tema 2. Kpanr
Coneprxanue 1

PaKTUYECKOE 3aHST}

11, BSaI/IMOHpeBan_[eHI/ISI SJICMCHTAPHBIX YaCTHIL. Pal[HoaKTI/IBHOCTB. ﬂ,Z[GprIC

Conmep:kanne NpaKTHYECKMX 3AHATHIA 110 AHCHHILTHHE

HTOBASI IPHPOJA U3JIyICHUS

BOE€ H3JIyHYeHHE.

PakTHYCCKUX 3aHATHH: IpakTHdeckoe 3anaTHe | «TemioBoe usmyyeHney.

)Basi IPHPOJIA CBETA.

PAKTHYECKMX 3aHATHH: npakTudeckoe 3ansaTue 2 «DotoHsl. JlapneHue cBeTay,
e 3 «Dotoaddexr. Dpdext Kommnronar.

Pazaen 2. duiemenTsl KBAHTOBOH MEXaHVKH H ATOMHOI (rzukn

Tema 1. Crpoet
Conepxanue 11
Bopay.
Tema 2. Dnemer
: Conepxanue 1
MUKDPOYACTHIY; MPaKT
Tema 3. Cospe)
Conepixanne o
Pasngen 3. Duey
Tema 1. Teopus
Conepxanre 1|
TBEPABIX Teil. DoHO
TBEPIBIX TEIT».

(

ue aroma. Teopus Bopa.
PAKTHIECKMX 3aHATHH: IIPAKTUYECKOE 3aHATHE 4 «ATOM BOZOPOJIA II0 TEOpHUH

ITbl KBAHTOBOM MEXaHMKH.

TPAKTHYCCKUX 3aHATHH: IpakTHYecKoe 3aHaATHE 5 «BosHOBBIE
‘H9ecKoe 3ansTre 6 «YpasHenue [lpenunrepay.

[EHHBIE [IPEICTABIICHUS O CTPOEHHH ATOMOB.

DAKTHYICCKUX 3QHATHH: IPAKTHICCKOE 3aHATHE 7 «CTPOSHUE aToMay.
MEHTBbI (PHM3UKH TBEPIOT0 TeNa

1 TCIIIOEMKOCTH M BJICKTPOIPOBOAHOCTH TBEPIKIX TEIL.
IPAKTHYCCKUX 3aHSTHH: INpakTHuecKkoe 3auarue 8§ «TemIoBble cBOMCTBA
1BD); IPAKTHHECKOE 3aHATHE 9 «DJIEKTPUUYECKHE M MATHUTHBIE CBOMCTBA

CBOHCTBA

“opepakanne J1ab0paTOPHBIX 3aHATHH MO AMCIMITIMHE

Pazpen 1. KBanrosas npupoaa usnyqenus

Tema 1. Termton

Copepxxanue n

Ciredana - Bonsnmana
Tema 2. Ksanto

Oe U3JIyYCHHUE.

160paTopHbIX 3aHATHI: MaGopaTopHas paGoTa 1 «OuUpeneneHue MOCTOAHHON
».

Bas IPHPO/IA CBETA.




‘ Coneprxanue

(oroaddexra u Baxy,

Pazpnean 2. Duel
Tema 1. Crpoe
Cozneprxanue j
ITOTEHIHAJIA BO30YIK
H3JIy4CHUS aTOMApH(
Paznen 3. Dne
Tewma 2. 3ouHA
ConepxaHue |
3aBHCUMOCTH COIIPO

nabopaTOpHBIX 3aHATHH: naGopatopHas pabora 2 «M3ydeHHE BHEIIHETO
YMHBIX ()OTO3IIEMEHTOB; TabopatopHas padota 3 «dddext Kommronay,

MEHTbI KBAHTOBOMH MEXAHUKH H ATOMHOI (GrB3HKH

Hue atoma. Teopus Bopa.

1a00paTopHbIX 3aHATHI: nabopaTopHas paboTa 4 «Ompe/encHre PE30HAHCHOTO
nenust aroma MetomoMm @panxa — [epiiay; na60paT0pHa;1 pabora 5 «Cnextp

r'o BOLOPOIay.
MEHTBI (PH3UKH TBEPAOro TEIa

51 TEOPUS TBEPABIX TeEIL.
1a00paTOPHBIX 3aHATHI: JaGopaTopHas paGota 6 «V3yuenue TEeMIIEPATypHOH
THBJICHUS IIOJIYIPOBOIHHKOBY, jabopaTopHas paboTa 7 «M3syueHume BONBI-

4MIIEPHBIX  XAPAaKTEPHCTHK TEPMOYYBCTBUTENBHEIX CONMPOTHBIEHHINY; nabopaTopHas pabora 8

¢VsyyeHne BOILTAN
«U3yueHre CBOHCTB
| Paznen 4. Jne

Tema 1 AtomH

-~ Conepxanue g

— MroJsepay.

S. OHEHOYHbI
[TPOMEXKYTOU
N YYEBHO-MET

ITTIEPHBIX XapaKTEPUCTHK (DOTOCOMPOTHBIEHUSY;
HIIEKTPOHHO-ABIPOYHOTO MIEPEXOAAN.

nabopatopHas pabora 9

MEeHTbI (U3HKH IAPa U 3JIeMEeHTAPHBIX YaCTHIL
0€ APo. DIIEMEHTAPHbIC YACTHIIEL.
bopaTopHbIX 3ausTHil: nabopatopuas paGota 10 «M3yuenue cuerunka Ieifrepa

E CPEJCTBA JJIS1 TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH,

HOM ATTECTALIH 110 UTOTAM OCBOEHUSI JUCIATLTHHbI

OJJMYECKOE OBECIEYEHUE CAMOCTOSTEJBHON PABOTEI
CTYIEHTOB

3.1. Texymuii KOHTPOJIbL YCIIEBAEMOCTH

1) Temneparypsé
2ipa3a, TO 3HEepreTHYE
1) ymensmmTes B 4 pa

i 2) Ecnu mmnna
TeMIeparypa abcoio;
1) ysenuumnacs B 2 p
pasa.

- 3) Ecim 3auepmg

K€ TUIOIaIH, TO CBET
1) ocranercs HenzMer
.~ 4) DnexTpon B

COCTOSIHUE C SHEePTHEH

1 EI_EO
o

ﬁl}

c 2)

5) Yacrora majg

HY>KHO H3MEHHUTH 3a]]

(boToaneMeHTa MOXKHQA

1) yenmuuts B 2 pas:
S)OCTaBHTB Oe3 u3Men

6) Ilpu 3amene

dotoaddexra, ymems

BBIXOJIA JUIS] [IEPBOTO

1) ypenuuuiace; 2) yMm
-~ 7) Ousrrer CTo

¢l

IlpnvepHbIii niepedeHb BOIPOCOB K peHTHAT-KOHTPOTI0 Nel

abcoioTHO yeproro tena T = 6000 K. Eciu TemiepaTypy Tena YMEHBIIATD B
CKasi CBETMMOCTE a0COJIFOTHO YEPHOIO Tejla

13a; 2) yBenm4uTes B 16 pas; 3) yenuuures B 2 pasa; 4) yMeHpIIuTCA B 16 pas.
BOJIHBI, COOTBETCTBYIOIAS MaKCUMYMy U3IyYeHHs YMEHBUIUIACH B 4 pasa, TO
'HO YEPHOTO TeNa

A3a; 2) yMEHBIIMIIACH B 4 pasa; 3) yBenuuuiack B4 pasa; 4) yMEHBIIAIACH B 2

CHHYIO IJIACTHHKY, Ha KOTOPYIO IaJaeT CBET, 3aMEHUTh Ha 3epKAILHYIO TOH
YBOE JIABJICHHE

HBIM; 2) YMEHBILIMTCS B 2 pa3a; 3) yBenunautes B 2 pasa.

aTOMe MEePeXOJUT U3 BO30YKAEHHOTO COCTOSIHUS C SHeprueil E1 B OCHOBHOE
Eo. Ipn aToM Hcrryckaerest poron. Macca HCITYIICHHOTO (OTOHA paBHA

E E -E E,-E E +E,

3) Che 4) Che 5 ¢
AIOIIEro Ha (OTODJIEMEHT M3JIyHEHHs YMEHbIIACTCS BOBOE. BO CKOMBKO pa3

CPKUBAIOIIEE HANPKCHHUE, ecii paboTol BEIXO/A SMEKTPOHA M3 Marepuasa
npeHedpedn?

3 > )

1; 2) YMEHBINNTG B 2 pasa; 3) yBEIHYUTD B V2 pa3; 4) yMEHBIIUTD B V2 pas;
CHUH.

OHOTO METalIa NPYTHM JUIMHA BOJHEI, COOTBETCTBYIOLIAS KPACHOM IpaHHUIE
maercs. PaboTa BbIXOa UIs BTOPOro MeTaia; 10 CPABHEHHIO ¢ paboTOMH

€HBIIIUIIACE; 3) HE H3MEHUIACE.
>TOBA 110 UCCIIETOBAHHIO B3aUMOACHCTBUS U3TYUCHHUS C METAIIAMHU;




1) mossomunu onpex

SIUTH pasMephl g/pa; 2) TOATBEPIUIN KBaHTogon IPUPONY K3JIyueHHs; 3)

TOATBEP AWK HAJIT4HE BOJHOBBIX CBOMCTB Y SIICKTPOHOB; 4) HOATBEPAMIIA THIOTEY O AUCKPETHOM

CTEKTPE YHEPTHH 31
8) B ahdexre K

1) BeiOuBaeT snextp
y}npyFOM CTOJIKHOBEH
| 9) Oneiter Opa

W

KTPOHOB B aTOMAX.

OMIITOHA (HOTOH

OH C TIOBEPXHOCTH BEINECTBA; 2) IEPENAET SIEKTPOHY YacTh SHEPIHH HpPH
HH; 3) IepenaeT JMeKTPOHY YacTh SHEPTHH TIPH  HEYIPYTOM CTOJNKHOBEHHT.
Ka 1 ['epua 10 HCC/IeLOBAHUIO TEKTPHYECKOr0 Paspsia B Mapax pryTy:

1) mosBOMMIIH ONpEJeNUTh pasMepsl Aapa; 2) MOATBEPAMIN KBAHTOBYIO IPHPOAY H3NYyUEHHUs; 3)
HOATBEP/M/I HATMYHE BOJIHOBBIX CBOMCTB Y 3JICKTPOHOB; 4) HOATBEPAMIM TUITOTE3Y O TUCKPETHOM
CIICKTPE SHEPTHH HJIEKTPOHOB B ATOMAX.

10) Hapucyiite cTanuonapHsie OpOUTHI aToMa BOJOPOIA COTVIACHO MOENH bopa. Ycnosno

A300pasuTe 1epexo;is
M3JTy9EeHHEM KBaHTa
Jlaiimana, B BUIUMO

COOTBETCTBYET HAHOO
\

1) Cranuonapu
SIBIACTCS YPAaBHEHHE

2) Ecma vy —

3ﬁeKTpOH Ha y49acTKe

0,

[ JJIEKTPOHA € OJJHOM CTAIMOHAPHOM OPOHTHI HA APYTYIO, CONPOBONKIAFOIIHECS]

bHepruu. B ynbTpaduoneToBoif 061acTy crieKTpa 3TH HepPeXOAbl JAIOT CEPHIO
i — cepwro banbmepa, B undpaxpacHoit — ceputo [lamena.Kaxo#t nmepexon
JIbLIEH YaCTOTE KBAHTA B BUAUMOI 06JIacTH CIeKTpa?

IIpumepHbIii nepevens BONPoCoB K peifTHHr-KOHTPOTI0 No2

bIM YpaBHCHUEM LHpe/:(I/IHrepa A1 3JICKTpOHA B BO;HOpOHOHOJIOﬁHOM aToMe

2
v%p+3? E+—1 % -0
2) I dmey  r '
52 5 2
4 y=0 2 m
Vo + -5 Ey=0
; 4)

YHKIUS UMEET BHUJ, YKa3aHHBIM Ha PUCYHKE, TO BEPOSTHOCTH OGHAPYIKUTEH
—<X<—

2 paBHa

1)36;2)}6;3)92;

3) B xakoM ciyy

1) a7€XTpoH B moTeHL]
BOROpoAa; 4) croboaH
. 4)MakcumanbHo
CACTOSIHHMY, Ha HAIpaB
Dh;2)20;3)30;4
5) Cxonbko pasj

=47
1)15; 2) 48; 3) 32; 4)

L

Y

4) /3,

ae SHEPIeTHYECKUH CIIEKTP JIEKTPOHA CIIIOIIHOH?

panbHON same mupuHoit 10710 yM; 2) smexTpon B aToMe; 3) 3IEKTPOH B MOJIEKYIIE
bIF 3JIEKTPOH.

€ 3HAYCHHE NPOCKLMH MOMEHTA HMMILYJbCA 3JIEKTPOHA, HAXoJsduierocs B f-
JICHHE BHELIHETO MarHATHOTO MOJIsi pABHO

4%

MYHBIX COCTOSHHUH MOXKET UMETh JJICKTPOH C TJIaBHBIM KBaHTOBBIM YHCJIOM N

e~

54.




6) Onpenenath

4JI0€ PaCTIONIOKEHBI 7
1) Cl; 2) Ge; 3) Br; 4
7) Cpena Hasklx

) MOJHOCTRIO I10TJIO
€¢ U3JIydeHue; 3) yc
8) Cucrema Hax

) CO31aTh MHBEPCH)
0TOHOB; 3) obecney
9) PaccmoTpun
Hepruamu E1 u Ep
ACEJIEHHOCTBIO, CCIIN
) PaBHO YHCITY aTOM
10) IMpuarwn T
) IS BCeX TOK/
O)KIAECTBEHHBIX 0030

_—

o

oW

==

1) Mnst myximono

—_—

NpPOTOH 00Jagaer

2) Uem menbIIe
1) Gonpmre y gero ned
HA OTJENBHBIE HYKIIO
H‘P/KJIOHBI; 4) MeHbI

T¢PMOALEPHOTO CHHTE
3) Ilpu a-pacimay

1) 3apsiz A/lpa HEe U3M

2?, Macca gnpa yMer
MeHseTes; 4) 3apsi s
4) Kaxast moms p
PABHBIH JBYM [EPHOJIAM TIOTypacata?

1) 50%; 2) 67%: 3) 33

241

YKJIOHOB NPAKTHYECH

5) Ckoipko o~ ¥

aTOM, y KOTOPOro B OCHOBHOM COCTOsSHHY 3amosiensl K, L, M — cion u B N —
3JIEKTPOHOB.
Ti.

3ACTCHA aKTHBHOfI, CCJIH OHa

[AcT Najarollee Ha HEE M3JIYyYCHHUE; 2) MONMHOCTBIO PACCEMBACT HAAAOIIESe HA
WIIMBAET Maalollee Ha Hee U3jTydeHHe.

auKH JIa3epa MO3BOJIACT

10 HaCeNCHHOCTb B aKTUBHOM Cpeze; 2) BBI3BATH BBIHYXKIEHHOE H3IyYcHHE
MTh BBICOKYIO KOT@PEHTHOCTD JIA3€PHOTO M3y YEHHS,

I 7B KBAHTOBBIX COCTOSHHS, B KOTOPHIX HAXOMHUTCS CHCTEMA ATOMOB, C
npudem E; >E1. Cucrema 6yneT HaXONWTHCS| B COCTOSHHM C HHBEPCHOH
| YUCIIO aTOMOB N ¢ sHeprueit £ Oyner
OB N2 ¢ sHeprueit Fy; 2) MensIne, uem Na; 3) Gounblite, yem Ns.

ayJIu CIIPaBEIUINB

CCTBCHHBIX YACTHUIl KBAHTOBOMEXAHHMYECKOH CHCTEMBI, 2) VI CHCTEMBI
HOB; 3) JUI CHCTEMB] TOXKIECTBEHHBIX (hEPMUOHOR,

HpumepHBIi mepeyeHb BONPOCOB K peHTHHI-KOHTPOI0 Ne3
B BEPHEBIMY SIBIISIOTCA CIEYIOIIHE YTREPKICHHUS |

+ |
3apaJOoM, paBHBIM € ; 2) cruH HEHTPOHA MEHBIIE CIIMHA DPOTOHA; 3) MacChl
(M OJIMHAKOBEI.

DHEPIUs CBS3U S/APA, TEM

CKT Macc; 2) MEHBIIYIO PaboTy HYXKHO COBEPUINTE, YTOGHI Pa3IeNnnuTh 9TO SAPO
HEL, 3) OOJIBIIE SHEPTUU BBINEIUTCA HPH PacIafge TOTo Aalpa Ha OTHAEIbHBIE
lIc ©ro OSHEPrus IOKOS, 5) MeHbIIe DSHEPIHH BBUICNHTCS B PEaKIHH
38 9TOTO spa ¢ IPYTUMHU SAPaMH.

e

PHUTCS, Macca A/(pa yMCHbIIACTCA Ha 4 a.e.M.; 2) 3apsjl sApa yMeHbIIAeTCs Ha
(bIIACTCS Ha 4 a.e.M.; 3) 3aps Apa yMEHbIIAETCS Ha 2e, Macca sapa He
pa yMeHbLIAeTCA Ha 4e, Macca sipa YMEHbIIAeTCsS Ha 2 a.e.M.

4/IM0AKTHBHBIX ATOMOB OCTAaHETCs HE PAClaBLICHEs depe3 HHTEPBal BPEMEHH,

%05 4) 75%; 5) 25%.

i - pacnazoB MOJDKHO HPOM30HTH, YTOGH! HECTAGHMIBLHBII H30TOI aMmepHIIvs
‘ 209

95 IPEBPaTHIICS B CTAOUNIBHBINA H30TOM BUCMyTa 83 Bi ?
1)8audP;2)9au3p;3)60usSp;4)7am3p.
| 14 5y (4 )
6) Snpo asora |/ saxBaTii0 & -wactumy \2° U HCIOYCTHIO IPOTOH. SIIpO Kakoro
ayieMeHTa 06pa3oBaIo¢h?
17 17 16 16 17 s
D9 52 80;3) 9 F;4) 30;5) £
op 2 10
7) Snpo Gepumiua 4 Be? mornotus Aeditpon | °7 |, mpempamaeros B sapo Gopa O . Kakas

YACTHULA LIPH HTOM BbI{]

| _
Dip;2)n; 3) @4y €

- 8) Peakmua #
1)ICIIMHOBOrO MOMEHT

9.%

1 H —>e +v,+V

—>e +V,+Vv

3aKOHOM COXpaHEHH

pacbiBaeTcst?

; 5) ucnyckaerca / -KBaHT.
# He MOXET MITH U3-3a HapyIIEHHS 3aKOHA COXPAHEHHS
| IMITYJIbCa; 2) JISIITOHHOTO 3apsfa; 3) 3JIEKTPIIECKOTo 3apsza.

51 BIEKTPUIECKOTO 3apa/a 3alpelleHa peaKIms

q

,,;2)n+f7——>e_+l7e;3)n+ve—>p+e+; l{ﬂ+n—>p+ﬂ__

4)




10) 3 npuseg
DF IET )

5.2. IlpomesxyT

1) Temmooe n3
2) AGCoIoTHO
3) Pacmpenener
NbTpaduoNIEeTOBAs K
4) KsantoBasr
5) Bremnuit ¢
6) Oddexr Kow
7)  Monens aroy
8) T'mmotesa
I\)fHKpoqacmu
9) CoorHOmmIEHH
10) BonHoBas ¢y
11) Hecramuonay
12) Crauwmonapn
13) Yacruna B ¢
14) TIpoxoxaeny

|
¥

15) KBanToBblif 1

16) Ypasuenne
MarHiTHOE KBaHTOBLIE

- 17) KBanTOBaHU¢
oTOopa.

- 18) OpOuTabHLI
19) CobcTBeHHDI]
MATHHUTHBIH MOMEHT
Hlrepra i Iepnaxa.
20) Tlpuriun 3ar

|
22) Jlazepsr. [pu
23) Knaccuyecka

26) bozoHEl u ¢

Ilnpaka
27) DHepreTruec
28) Pacnpenenen

METAJLIBL, ITOJTYTIPOBO/]

29) CoberBennas

AJIJIOB U IIONYTIPOB
31) P-n nepexon.

MET,
| 32) Xapakrepuct

33) 3axoHb! paam(

34) SAnepurie peg
JETIEHNS.
36) Buabl B3aumo
37) Mertoas! pern

21) Tlormomenue,

24) KBauToBas T@
25) Teopus Temn

30) Dnextpomnpos

35) Peaxuus cumte

PHHBIX CXEM B3aUMOIIPEBPAIlCHUN YacTHI] aHHHFHjISIHHH COOTBETCTBYECT

pornte +v, 5K _>7,++;;—;4)e++eT—>7+)/

0YHas ATTECTALUS [10 HTOTaM OCBOSHHUS MUCLUIIIUHEI ~ 3K3aMeH.
IlpnvepHbIil nepevens BONpPoCcoB -

nydenune. PaBHOBECHOE U3ITydeHHeE, XapaKkTepUCTHKHU TETIOBOTO H3My4eHHs.

uepHoe Teno. 3akoH Kupxroda. 3akon CTe(I)aHa-BOJILuMaHa 1 3aK0oH BuHa.

1HC SHEPIUU B CIEKTPe abCONIOTHO yepHOro Teia. ®opmyma Pames-xunca.
aractpoda.

urroTe3a u popmyna [nanka

DTOBJIEKTPHYECKHN 3P (DHEKT U ero 3aK0oHbL. DOTOHEL.
{MITOHA U €T'0 TEOPH.

va Pesepdopna. INocTynats: Bopa. Atom Bomopoa.

e bpoifnsg.  Dxcnepumenranshoe  monTBepieHMe

BOJIHOBBIX CBOMCTB

1€ HEOIIPEeAEIEHHOCTEH,

HKIUS, ¢€ CBOKCTBA U CTATUCTUYECKMH CMBICIT.

bHOE ypasHenue Hlpeaunrepa.

be ypasHenue Lpenunrepa.

YTEHIHAIIBHON sMe,

I€ 9aCTHIBI YePe3 NOTeHIMAIBHbIN Gaprep.

APMOHHUYECKHH OCLUIITSATOP.

[lpeannarepa s 3M€KTPOHA B aToMe Bozlopona I'maBHOE, OpbuTaNLHOE W
14 (W) ¢:

SHCPIumM JJICKTPOHA B aToMe BOOOpoOa. CHGKTp aroMa BoJaoponaa. HpaBI/IJIO

if 1 MATHUTHLIA MOMEHT 3JIEKTPOHA.
1 MCXaHWYECKMH MOMEHT MMITYnbca oJekTpoHa (cmuH)., CHHHOBbIA
snekTpoHa. CHMHOBOE M MAarHHTHOE CHMHOBO¢ KBAHTOBbIE uHCHa. OIBIT

pera [Taynn. Ilepronuueckas cucrema anmeMeHToB MeHneneesa.
CIIOHTaHHOE ¥ MHIYIMpOBaHHOe u3nydenue. Koaddunpenrsr DitHinTeitna.
HIIAII JEeHCTBUS Ta3ePOB.
7 TCOPUA TEIIOEMKOCTH. 3akoH Jlronoura u [Itu.
OpHsl TEIIOEMKOCTH DWHINTEHHA.
veMKOCTH J[ebast. DOHOHEL |
>PMHUOHEL [IOHATHE 0 KBAHTOBBIX CTATHCTHKAX bose-Ditnmreitna u ®epmu-

KH€e 30HB] B KpUCTaJlIax.

AC SJIEKTPOHOB IO SHEPIETHYECKUM 30HaM. KnacCHuKamus Teepapx Tea Ha
HUKH U JUIICKTPHKH,

U IPAMECHAs IIPOBOIUMOCTH IIOJTYIPOBOAHUKOB.

OIHOCTh TBEPHABIX Tesl Temueparypuas 3aBHCHMOCTS SIIEKTPONPOBOAHOCTH
DITHUKOB. Y poBeHb DepMmu.

[TomynpoBOAHUKOBEIE JUOIEL.

KA aTOMHOro sAnpa. Mojienu aromMHoro siapa. Macca u sHeprus CBH3I11 sapa.
DAKTUBHOTO pacnaja. Anba-, 6eTa- # raMMa-u3TydeHHe.

4KIHH M 3aKOHBI COXpaHeHHs. Peakumsa nmeneHms szpep. Llenmas | peaximsa
©3a aTOMHBIX ziep. [Ipobiiema ympaBiIieMbIX TEPMOSIEPHBIX PEaKIHiA,
JEHCTBUHN U KTaCCHQHUKALUS 3IeMEHTAPHEIX YACTHII.

CTPAaHK >1IEMEHTApHBIX YacTun. KocMuueckue yyn.




38) YacTHib! M AHTHYACTHITEL. Hetditpuro. Ksapku.

5.3. Camocrositensnas pa6ora o0y4aromerocs
CamocrosTenbitas paGoTa CTYNSHTOB O MHCIUIIIHE «OCHOBBI KBAHTOBOM (DHM3UKHY» BKIIOUAET B
Ge0st CIIEYIONIHE BHABI AESTEIbHOCTH:

| 1) Aymwropuas camocrosTenpHas paGora crymeHTa mo mUCHMMIHHE BBINIOJIHAETCI Ha
71aBOPATOPHBIX U MPAKTHYECKMX 3aHATHSX IIpH PEIEHUN 3aaY.

2) BHeaymuTopHas camocToATeNbHAS paboTa BHITONHSETCS CTYIEHTOM IpH  yriryOIeHHOM
M3YAGCHHHN THCUMIUIAKEL 110 TeMe IPONIICHHOMN JIEKITHH, IIpH IOATOTOBKE K 1a0OpaTOpHBIM paGoTam.
OcHoBHO#M (opmoit camocTosTeMBHOMN paboTHl CTyeHTa SBISIETCS H3YyYCHUE KOHCIIEKTA JIEKIIMIA,
PCKOMCHIOBAHHOHN JTHTEPATYPHL

\ CamocrosTensHas paGoTa 3aBepiuaeT 3a1a4n Boex APYIUX BUJIOB y4eOHOIO IPOLECCA H MOXKET
OCYMIECTBIATECA Ha JICKIUAX, CEMHHApAX, IPaKTHYECKUX 3aHATHSIX, MabOpaTOPHBIX 3aHSITHSX,
Koncynbranuax. Kak (hopma oprammzain y4eOHOro Iporecca caMoCTOSTENbHAS paboTta CTyaeHTOB

pencTasiser coOoH  ueneHarpasIeH Yo CHCTEMATHIECKYIO JCATCNBHOCT HO HPUOOPETEHHIO
3HAHHH, OCYHIECTBISIEMYIO BHE ayIUTOPHH. |

| KoHTpons BBINOIHEHHS caMoCTOSTEeTBHOMN PabOThI OCYIIECTBISETCS B XOAE BHIIONHCHHS M
3QIIUTE JTAGOPAaTOPHBIX PaboT 1o AUCIHILIMHS, NPH BBEIIONHEHWA MPAKTHYECKHX 3aJaHdii, Ha
3#3aMeHe.
Bonpoce! ais camocrosirensnoi paboThI CTYNECHTOB
1) Kakoe nanyuenve nasesaercs TCTUIOBEIM, M 9€M OHO OTJIMYAETCA OT JPYTUX (IEPEUHCITHTE

KAKUX) BULOE U3ITydeHys?
|

- 2) [Maiite ompejieneHHs OCHOBHBIX XapaKTCPUCTUK TEIUIOBOrO M3IyueHHs. Kakoe Teno
HA3BIBACTCS aGCOMOTHO YEPHBIM ? |

‘ 3) Cdopmynupyiite 3axon Kupxroda.

- 4) Kaxoif Bun |umeer PaclpeleNiecHHe SHEPrud B CHEKTPE abCOMOTHO YEepHOTO Tema?
Hapucyiire KPUBBIC DACIPEACNICHNS B 3aBMCHMOCTH OT JUIMHEI (WJH 'YaCTOTHI) BOJHBI VIS IBYX
TéMnepaTyp (T2>T1).

5 Coopmynupyiite saxonnr Credana — Bonpimana u cMmenenns Buna.

6) 3anmmmre hapmyiry Panes - Jhxuica u moscauTe CYTh "yanpa(ijoneT()mﬁ KaracTpogbi".
7)  3anumure popmyany Ilnanka u moscHuTe CYTb €r0 KBAHTOBOM UIIOTE3EI,

. 8) Kakoe wus e, HCPHOC MM HEYCPHOE, MMCET BbIUIE TEMIICPATYPy, €CIH HX SAPKOCTH
OZMHAKOBEI?

- 9) B dem cocrouT SBIeHHE, HA3BIBACMOE boToaddexTom.

10) Chopmymupylite 3axoHbI porooddpexkra. B uem stu  3aKOHEI IIPOTHBOpEYAT
NPEACTABNEHHAM KIACCHIECKOH DH3UKH?

11) Kak xauecrseqro, cnenys BoaHoBok KapTHHE U3Iy4eHHs!, 00bACHUTE HOoTodhheKT?

12) O6bsacuute 33K0HBI oTOdbdeKTa, HCXOAT U3 dopmybr DiHImTElHA.

13) Yro Takoe Kpacmas rpana horoaddexra. Yem ompenmensiercs 4YWcnoBoe 3HAUEHHE
TPAHMYHON YacTOThI? YTO BAMAECT HA TOJNOKEHHE KpacHO! rpanuus! potoadpexra?

14) Yro Taxoe oTosMEMEHT U KaKOBa eTo BOJIbTAMIIEPHAS XapaKTePUCTHKA?

15) Touemy 6bina oTBeprayTa Moaehs atoMa ToMICOHa?

16) B uém npotusopeuns npeaoxerno Pesepdopnom nnaneraproit Moenn atoma?

17) B wem cymsoeTs Teopuu aroMa, npemioxenHod bopom? Cdopmymupyiite mocrynars:
bopa. Kakoser mesocrarkn Teopuu Bopa?

- 18) Cnexrprr aromos. CriekTpaibHble CepMH aToMa BOJOPOIa.

19) Kaxue THIBI doyaapeniii BO3MOXKHBI MEKIY 3TICKTPOHAMH, YCKOPAEMBIMH SJIEKTPHYECKIM
IIOJIEM, ¥ aTOMaMHU? |
- 20) B uém 3axmodaercs onsir Opanka u I'epua, u Kakve OCHOBHEIE BEIBOZBI MOKHO C/IEIATH HA
OCHOBAHMH OITHITA? |
' 21) Kaxue KBaHTOBBIE 9KCITa OIIUCHIBAIOT COCTOSHIE MHKPOYACTHUIBI?
22) Yem onpezensieTcs: 3MEKTPOHHOE COCTOSHHE U30JIMPOBAaHHOTO aToma?




23) O6bscuute

1poIIeCC 06pa,30BaHI/I$I SHCPICTHYCCKUX 30H B TBEPIOM TEJIE.

24) Ot gero SaBHCHT ITMPUHA PA3PELICHHON 30HBI K YHCIIO YPOBHEH B HEl?

25) Kakoga 30Ht

FiSI CTPYKTYpa IPOBOTHUKA, [0JyIIPOBOJHHUKA H H30JIATOPa?

26) O6BACHUTE MEXAHU3M COGCTBEHHOM U IPUMECHOM IPOBO/IMMOCTH IOJIYIPOBOIHUKOB.

27) Kaxos ¢usu
- 28) Uem 06bsac
METAJLIOB U IIOJIYIPO
‘ 29) OGrsacHuTe
HOCHTENIEH 3apsaa B T
. 30) O6wsicuure (
| 31) Hapucyiire
JICHCTBHE BHEITHETO 3
. 32) Uro  HasbIE
PAIAOAKTHBHEIX?
- 33) Ha uem ocHO
IPHGOPEI IPHMEHSION
. 34) O6bacHure y
35) Ormumwmre mp
36) IlepeuncnuTy
UBJTYYEHHUS C BELLECTR
j 37) B dem zakr
SﬂeKTpOHaXQ
- 38) Uem obycino
cpeny?
- 39) Yro upoucxo
" 40) KakoBs! 0co6

Pru3nydenust, uMero
I

3ACTCS

IECKUMH CMBICII OHATHS ypOBHS Depmu?

HACTCA  PasiHiMe TEMIEPATYPHOM 3aBHCHMOCTH 3IEKTPOIPOBOIHOCTH y
BOJHUKORB?

34aBHCHUMOCTD  ITOJOXKECHHUS

ypoBHs @DepMM M KOHICHTpPALUH CBOGOIHBIX

[OTYIIPOBOJHUKAX OT TEMIICPATYPEL
prsHIecKue mponeccr, Mporcxosimpe IpH 06PA3OBAHUH p-n nepexoja.
YHEPreTUYEeCKHe 30HbI B O0ONACTU pP-n Mepexoia H oObACHHUTE, B 4eM COCTOHT

JICKTPHYCECKOI'O II0JIA HA p-n IEPEXOM.

pajuoakTHBHOCTBIO?  Kakue IIpoIec¢hl OTHOCATCS K 9HCHY

BaH IPUHIIAII PETHCTPALMH U U3MEPEHNS PaHOaKTHBHOTO u3nydeHns? Kakue
Cs1 IS OTHX Lieen?

CTPOUCTBO M MPUHIKI ACHCTBHA cueTyrKa [elirepa.
OLIECCHI, MPOMCXOMAIINE B ra30paspsa(HbIX CUCTUHKAX.
> (u3MYECKHE IIPOLECCHI, NPOUCXOIANINE [IPH B3aUMOJAEHCTRHU

]

oM,
DUAFOTCS! TIPOUECCH] YIPYIOI'O PACCEeAHHS SIEKTPOHOB SAPaMH, SIEKTPOHOB Ha

BJICHBI IOTEPH SHEPIUH YaCTULBI NMPH IPOXOXKICHUH Yepes MOTIOLIAIONIYIO
JMT TIPY IIPOXOXKACHUH JIIEKTPOHA Yepe3 MOTTIOTHTEIH?

/CHHOCTH TIPOXOXKACHUS UePE3 MOTTTOTUTED MOHOBHCpI‘ CTUYICCKUX B -4aCTuI u
cro HerepBIBHBII/I C-)HCpI‘eTI/IT-IeCKI/H/I CHGKTpQ

GoHn  omeHoyHEIX MarepuanoB  (DOM) s OPOBEICHHS  ATTECTAlliM  YPOBHS
cc%;oopMHpOBaHHOCTH KOMIICTCHIIUH O00ydJaromuxcss M0 JUCHUILIHHE, 0GOPMIILETCS OTHEIBHBIM
JOKYMEHTOM.

6. YHEBHO-METOJANYECKOE U UHO®OPMALIMOHHOE OBECIIEYEHUE
ANCHUTTIINHBI
6.1. KHuroo6ecneuennocrn
KHHUI"OOBECIIEYEH-
| Fon HOCTb
Hanmenosanne THTEPATYPBL aBTOp, Ha3BaHKUE, BUJ U3AAHHK, N3AATEN6CTBO VAN Hanuuue B
SNIEKTPOHHOM Katanore
3BC
OcHoBHas muTeparypa
|. Mapruncon JLK. Ksanrosas ¢usuka: yueGuoe nocobue / Mapruncon JI. K., || 2021 https://www.iprboo
CwmupuoB EB.. - Mocksa; MockoBcKkHit  rOCYAapCTBEHHBIH  TEXHUYECKMil kshop.ru/115606.ht
ynusepeurer umenn H.9. Baymana, 2021, - 528 ¢. - ISBN 978-5-7038-5562-1. - ml
TeKcT: 3MeKTPOHHELH,
2. ponos U.E. Kantopas gusuxa. OCHOBHBEIE 3aKOHBI: yaeGHOE M0cobue / Hpogos | 2021 https://www.iprboo
H.E.. - Mockea : JlaGoparopus snammii, 2021, - 259 c. - ISBN 978-5-93208-517-2. - | kshop.ru/105767.ht
TeKkcT: 3MeKTPOHHDII. ml
3, Tomsann JLJ1. Keantosas pusnka. Beomubiii kype: yueGHoe nocobue / J1. J1. 2019 https://znanium.co
Tonbaun, I'. Y. HoBukosa, - 3-e u3a. - TonronpyaHsiit: Msnatensckuit Jom m/catalog/product/
| «MuTeqnexty, 2019. - 480 c. - [SBN 978-5-91559-268-0. - TekcT: anekTpoHHbI. 1117881
4. Hapuwakos A.H. Ksantosasn ¢pusnka s uneHnepos: yuebHoe nocobue / 2019 | https://www.iprboo
[apwakos A H.. - Capar¢s: Bysosckoe obpasosanue, 2019. - 404 ¢. - ISBN 978-5- kshop.ru/86463.ht
4487-0531-1. - TeKCT: eKTPOHHBDII. ml __
JlononuurensHas nuTeparypa
I, Koctuna T.K. BeneHne B kKBaHTOBYIO usuky: yuebroe nocodue / Kocrusa TK,, | 2018 | https://www.iprboo
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7. MATEPHUA

i Hist peanusanui

3quaTHd. JleKImoHHb]
MIPOEKIMOHHKIX CHCTE
. Ayamtopud
BBIONHEHHS nabope
<<M3yquHe BHCIIIHEI(
NOTCHLMANA BO30YX L
BOLOpOLAY; 6 «M3yy
«M3yueHne BoJBT-a
«M3yuenne BoIbTAM
SIIEKTPOHHO-IBIPOYHO
 Ilpaktuueckue/s

Pa6ouyro nporpammy

Penensent

['eHepabHbLf HIpeKT(

[Iporpamma pacemoTpe
(08.2021 rona
3apenyomuit kadenpo

[IpoToxon Ne 1 ot 30.

Paboyas nporpamma pe

Hanpasierns 28.03.01
[Iporoxon Ne [ ot 30.
[Ipencenarens komuce

T'ywmn B.C., Baugbiuega W.B., - Exatepun6ypr: M3patensctso Ypanbckoro kshop.ru/106350.ht
yHusepeurera, 2018. - 252 ¢. - ISBN 978-5-7996-2357-9. - Teker: 3JIEKTPOHHBIH, ml

2. Bonkos A.T. Kype dusuxu. Ksanrosas (usnka: yueGHoe mocobue / Bokos A. F 2017 https:/fwww.iprboo
HOB3Hep A.A.. - Exatepun6ypr: Vpansckuit denepanbHbii yHuBepcuret, 2017, - kshop.ru/106401.ht

155 ¢. - 1ISBN 978-5-321-02527-7. - Texer: 9JIEKTPOHHBIH, ! ml

3. Jlexumu no pusuke. Kpanrosag u AnepHas (usuka [SnekTponHslil pecype] / A, | 2016 http://e.lib.visu.ru/b
\(D Pankun, H. C. IMppromesa; Biagumupckuit rOCYapCTBEHHBIH YHHUBEPCUTET itstream/123456789
\uMeHH Anexcanapa I'puropsesiia 1 Huxonas [puropbesuua CTOIETOBBIX (Bnl'Y), /4747/1/01522.pdf
- OMeKTpOHHble TekcToBble nmanubie (1 caiin: 1,43 M6). - Bnagumup!

Bnanumupekuii rocyapcTBeHHbH YHMBEPCHTET MMeHH Anekcanipa ['puropreBmua

‘I/l Hukonast I'puropresutia Croneroseix (Bnl'Y), 2016, - 87 c.: un., Tabi. - 3arnasue

€ THTYJIa SKpaHa. - DNEeKTPOHHAS BEPCHS IIEYATHOI MyGIIHKalmy., - - buGnuorp.: c. 85

- ISBN 978-5-9984-0654-6.

4. Capuna M.II. KsahtoBas ¢wusuka: yueGHoe mocoGue / Capuna M.IL. - | 2016 | hitps://www.iprboo
Hosocubupck:  HosocuBupckuii FOCYMapCTBEHHBIN TeXHUYECKHI YHUBEPCHTET; kshop.rw/91369.ht
2016.- 131 c. - ISBN 978-5-7782-2896-2. - Tekcr: NEKTPOHHBIHA, ml

\

| 6.2, Ilepnoanueckue u3nanus

| 1) Kypuan «KBaHTOBas — dIeKTPOHHKAY. ApxuB HOMepoB. Pexmm mocryma:
http //www mathnet.ry/qe/archive.

‘ Hayuno-texauueckuit JKypHAan «DOoTOHUKAY, Pexxnm Jocryna:

Su.

\JIbBHO-TEXHUYECKOE OGECIIEYEHUE JUCUUILTAHBI
1 TAHHOW TUCIUIUIMHBI UMEIOTCS CIIEIHATLHEIE [OMEINCHUS [T IIPOBEICHHSI

© AyIUTOPHM OCHAIIECHBI NOCKOH (M1 MeNa MM Mapkepa), SKpaHOM JyIf

M, IIPOEKTOPOM U HOYTOYKOM.
[ NPOBENCHHA JAO0OPATOPHBIX 3aHATHM OCHANIEHBI YCTAHOBKAMH [JIf

TOpHBIX paboT: 1 «Omnpenenenne nocrosiHHoM  Credana-bospimanay;2
) poroaddexran; 3 «Dddext Komnronar; 4 «OnpenereHne PE30HAHCHOTO
cHHA atoma metoniom Dpanka — [epi; 5 «CoeKTp M3Ny4eHHS aTOMapHOTO
CHUC TEMIICPATypPHOH 3aBHCHMOCTH CONPOTHBICHHS MOJYIPOBOIHUKOBY, 7
ALICPHBIX  XAPAKTEPUCTUK  TEPMOYYBCTBUTENBHBIX  CONPOTHUBICHUIDY, 8
MEPHBIX  XapaKTEPUCTHK (I)OTOCOIIpOTI/IBJ'IeHI/ISI» 9 «W3y4eHue cBo¥icTB
ro nepexona»; 10 «Msyuenne cuerunka elirepa — - Mromzepay.

abopatopHble paGOThI LIPOBOAITCS B yIeGHBIX n1aBopatopusx 430-3, 431-3.

Y /4

COCTaBHII CTapInui npemnoasarefis xad. ulIM C.B. Kupropa

p OO0 «BnagluTex»

Ha 1 ojobpena Ha 3acelaHu

i C.M. Apakensn

/'i (®HO, nopnucs)

ICCMOTPEHA H O,[[Oépra Ha 3&03;18HHI‘L¥-‘4§6H0 METOaUYEC KO KOMHUCCHH
Hanotexnonorun u Mukpocucre yle’TCXHPlKa
8.2021 rona

11 C.M. Apaxensx

(®HO, noanucs)




JIUCT ITIEPEYTBEPKAEHNUA
PABOYEN IMPOI'PAMMBI JUCLUIIIAHEI

Pabouas nporpamma ono6pena Ha 20 .77 /20 4 ﬂ’ | y}lICﬁHLII\/'I roja
/

[TpoToxou 3acenanus xadepsi N 7 oW 2 roaa

P 3aBeﬂyromHﬁ Kagenpoi [\ /% ;{%{ék’ﬁ‘f(

PabGouas nporpamma omobpena ma 20 /20 | Iy‘le6HbII‘/JI rojia

lporoxon 3acenanust xadeapur No oT roza

3asenyomuit kadeapoi

Pabouas nporpamma onobpena Ha 20 /20 y4eOHBIH rojia

[Iporoxou 3aceganus kadeapur Ne 0T roxa

3aBenyromuit kadeapoit




