MHHHCTEPCTBO HAYKH ¥ Bbicuicro ofpasosanns Poceuiickoii ®@eaepaunn PegepansHoe
rocyaapeTBentoe S10keTHOE 00PAz0BATEILIOE YUPeskIeHHe BbICIero 05pasosanns
«Cepepo-OceTnnckuii rocyuapersennniii yuusepenrer umenn Kocra Jiesanosnua Xeraryposay

PABOYASA IMPOI'PAMMA JUCIHHUILTHHBI
«Obman dpuzaka (AromHas GuzHKa)»

Hanpasnenue 44.03.05 INexarornyeckoe 0GpasoBanie (¢ BYMs MPOQIIIMU MOArOTOBKH)
Tpodmmn: dusnka. MareMaTuka.
Kpaadukauus (cTenens) BLHIYCKHHKA — OaKanasp
Dopma 06yyeHus — OuHast

(roa Hayas1a mogrotoeky 2016 rom)

Biasmkaskas 2020



Ilporpavma cocTasnena B cooTeererBMH ¢ DCACPATLHBIM TOCYMAPCTBEHHBIM  00pa30BaTE 1bHbIM
CrailqapTom mo nanpaenenuio 44.03.05 — Tlemarormveckoe ofpasosanue (c ABYMS  NPOGHIAMH
noarotoeky. Mpoduibs noarotosku — OU3NKA, MATEMATHKA), YTBEPHICHHEIM npxkazoM MunucrepeTra
obpazoBarks ¥ Hayk# Poccuiickoit Meaepaunu ot 9 Gespans 2016 r. Ne91, yueGuwim mnaHom
noiroToeky Hakanaspa 1o Hanpassenuio 44.03.05 ~Ilegaroruyeckoe obpazoranne (¢ 1ByMS npodiuaaMu
oarotoskH. [Tpodms noarorosku — OusHka, MATEMATHKA), YIBEPHIEHHEIM Y4eHEIM copetom DIBOY
BO «COI'Y» (npotokon Ne 9 ot 30 anpens 2020 1.).

Cocrasutens: Paiines A.B.

PaGouas mporpamma obcywueHa B yrBepAKICHA HA  3aceIaNHH kabenpsl  (uzuku
KOHIEHCHPOBAHHOIO COCTOSIIH
(nporoxom Ne Og or L 2020r.)

3ae. kadenpoit T.T. Markoes
L,

Onobpena coBeToM (H3MKO-TEXHHYECKOTO dakyibreTa
(mpotokosn Ne 6 ot «27» nions 2020r.)

IIpeacenareins cosera paxyisrera AT W.B. Teaypu




Ounas dhopma obyuennst | 3aouHas hopma 00yueHust

Kypc 3
Cemectp 5
Jlekuym 36
[TpakTuueckue (ceMuHapckue) 3aHsTusi | 36
JTabopaTopHbIe 3aHSATHS 36
KoHcynbranuu
WToro ayIMTOPHBLIX 3aHITHM 108
CamocrosiTesibHasi paboTa 54
KypcoBasi pabota
dopMa KOHTpOJIsI 3K3aMeH
JK3aMeH
3auer
OO0111e€e KOJTMUECTBO YaCOB 162

OuHasi popma 00yUeHHs 3aoyHas opma oOyueHus
Kypc 3

1. CrpyKTypa H 00111asi TPYA0eMKOCTb JUCIUILTHHBI
OO0111ast TPYZ0EMKOCTh IUCIUIIMHBI COCTaB/sieT 162 akaZieMUUeCcKHX yvaca.

2. Ilenu ocBOeHUs AMCLUTIIMHBI

LlensamMu  ocBoeHMs]  JUCLMIVIMHBI  (MOAyJssi) aToMHasi (uU3MKa  SIBASIOTCA — U3y4yeHue
¢dbyHAaMeHTaNbHBIX  (PU3MYeCKMX 3aKOHOMEPHOCTeH, JeXKalljuX B OCHOBe TeopHuid, 00pasyrommx
COBpPEMEHHYI0 (hM3MUecKyl0 KapTMHY MHpa U (OPMHPYIOLIMX eCTeCTBeHHOHayuHOe MHUPOBO33peHHe.
PasBuTre yMeHHI BU/IETh B3aUMOCBSI3M MEX/Y Pa3/IMUHbIMU MPOLleCCaMy U sIBJIEHUsIMU TIPUPO/ibl Ha Oase
MO/TyYeHHBIX 3HaHWW, YMeTb CTPOWThH (pU3MUeCKHMe U MaTeMaTHyecKhe MO/e/id, a Takke MPOW3BOJUTh
HeoOXo/iMble OLIeHKH U pacyeThl //1s1 pellleH!s] KOHKPeTHBIX eCTeCTBEHHOHAYUHbIX 3a/au.

3. Mecto paucnuniueel B cTpyKType OIIOII
4. [lucuunyivHa aTtoMHasi (U3MKa OTHOCUTCS K YUCIy JAWUCLMILIMH TPO(eCcCUOHATBHOIO LIMK/a
(bazaBoii uactu) bB1.5.08.05 yueOHOro TIaHa TIPOTPaMMbI TIOATOTOBKK 10 mpodumo  44.03.05,
nejaroruueckoe obpasoBaHue (C AByMs npoduasiMy noArotoBkd. ITpodumu: ¢usmka, MaTeMaTuka) U
peanu3yeTcs B 5 ceMecTpe.

OucuunivHa  «aToMHasi — (U3MKa»  JIOTUUECKW  CBfi3aHa C  MaTeMaTUYeCKUMH U
€CTeCTBeHHOHAyUHbIMM  [JUCLMIUVIMHAMH W [O/DKHa OBITh  M3/I0)KeHa HAa  COOTBETCTBYIOILEM
MaremaTuueckoM ypoBHe. IToaToMy obyuatomumcst OyayT HeoOX0AMMBbI 3HaHUSI OCHOB MaTeMaTHUeCcKoro
aHa/M3a, aHaIUTUYeCKON TeoMeTpUH, Teopud (PYHKIM KOMIUIEKCHOTO TepeMeHHOr0, BEKTOPHOrO U
TeH30PHOI'0 aHa/au3a, TeOpuM BeposTHOCTeW. CTy[eHThl [0/DKHBI MMeTb HAaBBIKM CaMOCTOSITe/IbHOM
paboThI ¢ yueOHBIMU TTOCOOUSMU U MOHOTpauUueCcKoi yueOHOM TUTepaTypoi, yMeTh peliath pu3ndeckye
3aiaud, Tpebytomye npuMeHeHUs AvddepeHLMaTbHOT0 U MHTerpalbHOr0 MaTeMaTHUecKoro arapara,
yMeTb TIPOW3BOAWUTHL TpPUOJIKEHHbIe TIpeoOpa30BaHMsl AHAMWTHUYECKUX BbIDAKEHWH. 3HaHWS,
npuobpeTaemble CTYZeHTaMH MPU W3yueHWU [JaHHOW AMCLMIVIMHBI, OMMPAIOTCS Ha 3HAHUS, MOJyUYeHHbIe
TIPY U3Y4YeHUH TPeJbIAYIIUX AUCLUIUIMH 00IIei (GU3NKU: IeKTPUUeCTBO M MarHeTU3M, MaTeMaTHUeCKHit
aHa/m3, TeopeTUUecKasl MexaHHKa, KBaHTOBasl (hU3MKa.

715 0cBOeHUs1 JAHHOW yueOHOM JUCLIMIUIMHBI «aTOMHasi (GU3HKa» CTYJeHT J0/KeH
3HaTb: ocHOBbI aToMHoM ¢usuku (OK3), (TTK2)



YMeTb: WCMOMB30BaThb MaTeMaTHUUeCKWM arrmapaT [Jid OCBOEHHUsI TeOpeTUUeCKMX OCHOB U
TIPaKTUYEeCKOT0 UCI0Mb30BaHus pusnueckux MetozoB (OK-3, TTK-2, TTK-7)

BrazeTb: HaBbIKaMM MCIOb30BaHUST SKCIIEPUMEHTATbHBIX METO/IOB [jisi pellieHusl (rU3nuecKux
3a1au.(OK-3, OK-6).

HpI/IO6peTEHHBIe TeopeThuueCKre 3HaHHMA W TIIpAKTHUYE€CKHEe HAaBbIKKM TI03BOJIAT CTYAEHTaM
CaMOCTOATE/IbHO CTaBUTL U PellIaTb KOHKPETHLIE Cl)I/IBI/ILIECKI/Ie 3a4a4u 1o aTOMHOM Cl)I/IBI/IKe.

4. TpeOoBaHus K pe3y/IbTaTaM 0CBOEHHUSI JUCIHUIUIMHBI (KOMIeTeHI[UH 00yUaroIierocs,
(¢opMmupyembie B pe3ybTaTe 0CBOEHHS JUCIUIIUHBI (MOAYJISA)
OO6myM cpeCTBOM KOHTPOJISI SIBJISIETCSI BBeJleHHasi B YHHUBepCHUTeTe 0a/yIbHO-peUTHHIOBasi CHCTeMa
OLIeHKH YCIIeBaeMOCTHU CTYZeHTOB CIlel[ianuTeTa v HalpaB/ieHHi OakanaBpuaTa.
B pe3sysibTaTe 0CBOeHHS IUCLATUIMHBI 00yUarOIHICs OJDKEH:

3HaThb:

- /IUHYI0, CTPOWHYO, JIOTHUECKH HEMPOTHBOPeUNBYI0 (PM3NUYECKYI0 KapTHMHY OKPY>Karolllero Hac Mupa
npupozs! (OK-1);

YMeTs:
- Ha OCHOBe TIOMyuYeHHOW (yHJamMeHTambHOH 6a3bl 3HAHWH, pa3BuUBaTh Oojee yIIyO/seHHOE U
JleTa/TM3MPOBaHHOe H3yUeHre BCeX pasZie/ioB (U3MKKM B paMKaxX IMKJIa KYPCOB IO TeopeThyeckod (r3uKe U

crieljuanu3yvpoBaHHbIX KypcoB (OK-3);

- 0000m1aTh 3KCIEepUMeHTalbHbIe JlaHHble W Ha WX OCHOBe TIPOM3BOJUTHL TIOCTPOEHHe Mojenel
Hab/TI0JaeMbIX SIBJIEHUI, CO CTPOTMM 0DOCHOBaHWEM MPHUOMMKEHUH U PaMOK, B KOTOPBIX 3TH MOJIE/TH JeHCTBYIOT
(TIK-1).

Bnapets:

- OCHOBaMH TIOCTAHOBKH 1 TIPOBe/ieHHsT r3UIeCcKOoro SKCTIepruMeHTa C TI0C/eYIOIUM aHaIi30M U OLIeHKOM
nosiyueHHbIX pe3ysbTatoB (OK-3, TTK-4);






5. CojepxaHue H y4e0HO-MeTOMYeCKas KapTa JUCIUIUTHHBI

JIn
T
Ilepe e
CamocrosiTe/IbHas YeHb P
Home KosminuecTrBo
3aHaTHA padorta KOMIT a
P HaumeHnoBaHue pa3pesioB DopmbI 0a/oB
CTy/AeHTOB eTeHI] T
HeJle JUCLIUTLTHHBI KOHTPOJISA i
JH y
p
a
Ya .
rp Jp CopgeprxaHue ChI min | max
1 Passurtne aTOMHCTHYECKHX 2 . KoHcrexr, OK-3, | [1],
npeACTaB/IeHUH 0 BellecTBe [oxka3artenbCcTBa BOIPOCHl B OK-6, | [2],
[loka3aTe/nbcTBa aTOMHOI'O CTPOEHUs aTOMHOTO pyOekHOM OK-5, | [4]
BewecTBa. (3akoH ['eit- Jlrocaka, 3aKOH CTPOeHUs 3 KOHTPOJIbHO IIK-1
KpaTHBIX OTHOIIIeHUH, 3aKOH ABOTrajipo, BelllecTBa. (3aKOH ii pabore IIK-7

SKCIIEpUMEHTAJ/IbHbIE A0Kad3aTe/IbCTBa

JICKpeTHOMN CTPYKTYPBI
3/IeKTPUYECKUX  3apsifioB,  TepeHocC
3JIEKTPUYECKOTO 3apsifla B rasax).
[BirkeHMne HepeJIATUBHUCTCKOM
3apsPKeHHOUN YaCTULIbI B TIOCTOSIHHBIX U
OJJHOPOZHBIX 3/IeKTPUUECKOM u

MarHUTHOM  nosisgix.  OmpeneneHue
3/7IeKTPUYECKOr0  3apsiia  3/1eKTpOHa.
(Onbir TomcoHa. OmbIT MusiMKeHa).
OCHOBBI  peNIITUBUCTCKOM /IUHAMUWKHU
YyacTULbl. 3aBUCMMOCTb MacChl  OT
CKOPOCTH. Cuna v VIMITYJIbC.
B3auMOCBsI3b  MeXAy ~ Maccod U

I'ent-JTrocaxa,
3aKOH KpaTHbIX
OTHOIIIeHU,
3aKOH ABOTaipo,
9KCIepUMeHTaTbH
ble
Jl0Ka3aTebCTBa
JIICKpeTHOMN
CTPYKTYPBI
3/71eKTPUYeCKUX
3apsi/ioB, MepeHoC
3/71eKTPUYECKOro
3apsi/ia B rasax).




SHepruein, UMITyJIbCOM U SHEepruei.

PasBurue ATOMHUCTHYECKHX TeruioBoe 10 11,
Mpe/JCTaB/JIeHHi 00 U3/TyYeHHH. paBHOBECHOE [2],
Bugel u3nyueHusi. DHepreTUueckue U3JTyueHue. [4]
Be/IMUMHBI U3/yueHusi. VIHTerpasjsbHbie SfIBnexHue

U  CreKkTparbHble  XapaKTepHUCTUKH BHEIIIHEro

u3nyueHusi. TerioBoe paBHOBeCHOe dotorddekra.

U3JTyueHue. WcnyckatenbHast U Oddekr

TorJIoNiaTe/ibHasi  CriocCOOHOCTH — Tera. KomnroHa.

AOGCOMIOTHO 4YepHOe Teyo. 3aKOHbI ODKCIePUMEHTAJTb

TeT/I0BOTr0 V3Ty4YeHust: 3aKOHbI Hoe

Kupxroda, Credana BosblimaHa wu TO/ITBEPIK/IeHe 15

Buna. ®opmyia Panes-I>xuHca. ¢dopmysl [TnaHka

«¥YnbTpaduosneToBas Katactpoga». [J71s1 TEeTIJIOBOTO

l'urioTe3a KBaHTOB 3Hepruv. Popmyia W3Ty4eHusl.

Ilnanka v cieAcTBUsl, BbITEKAMOLME U3 ITogroroBka K

Hee. fIBjieHue BHelHero ¢otoaddekra MpaKTUYeCKUM

Y ero 3aKOHbl. YpaBHeHHe DUHINITelHa 3aHATUSAM U

JIsT dboTorddekra u ero nabopaTOpHBIM

JKCrepUMeHTaIbHast TpOBepKa. paboram

BuyTtpenHnuii porosddekt. PoTOHBI, UX

SHeprusi, mMacca M UMMOynbC. DPPeKT

KowmrToHa.

Bo/iHOBBIe CBOHICTBA YaCTHI. BosHoBEBIE 3 [1],
KopnyckynsipHO-BO/THOBOM Aiya/ii3M B CBOMCTBA YaCTHI]. [2],
CBETOBBIX sBeHUsAX. ['urore3a Je- [TogroroBka K [4]
bpoiinsa 0 JIBOMCTBEHHOMN NpaKkTUYeCKUM

KODITyCKY/ISIpPHO-BO/THOBOM npupoje 3aHATHSAM

YacTHIL] Bell[eCTBa U ee TIOATBepXK/eHHe.

(Oneir  [leBuccoHa u  [Ikepmepa).

CaoricTtBa BOJHH ne bpoiins.

CooTHollieHre Heorpe/ie/leHHOCTel

IeiizeHbepra.

Ctpoenue aToma u Teopus bopa. Crpoenue atoma | 4 15 [1],




ATOMHBIE CMEKTPbI u 150'¢
3aKOHOMEPHOCTH. ITocTositHHas
Pupbepra. OG6oOmienHass  ¢opmysia
banemepa.  CnekrtpasbHble — TepMBI.
KomOWHaIMOHHBIM ~ TIpUHIMIT ~ Pwiia.
Mogens aroma TomcoHa U ee
HEMPUMEHHUMOCTb It ONUCaHUS
JIMHEMUaTbIX ONTUYECKUX CIIeKTPOB.
Omnbitel  Pe3epdopga 1o paccesiHUIO
anba-vactull. [lnaHetapHasi Mofenb
aToMa, ee IpOBepKa U ee HeJOCTaTKH.
KsanToBeie mocTynatel bopa u ux
JKCIepUMEHTa/IbHOe  MOATBepXKAeHUe
(Onbir ®panka u I'epua). Teopus
CTPOEHUSI BOJOPOJOIOJ00HBIX aTOMOB
no bopy. Yuer gBuwKeHusi sapa B
Teopuu bopa. MarHuTtHbele CBONCTBa
aroma B Teopuu bopa. Hepocratku
Teopuu bopa.

u Teopus bopa.
OmnbIT PpaHKa-
I'epua.
ITogroroBka K
NIPaKTUYeCKUM
3aHATUAM U
nabopaTopHBIM
pabotam

[2],
[4]

dusuyecKkue OCHOBbI KBaHTOBOM
MeXaHUKH.

OcHOBHblE  TIOJIO)KEHHSI ~ KBAHTOBOM
MeXaHUKH. (Bo/HOBasg (yHKIMs, ee
HODMHUDOBKA,  CpeJiHUMe  3HAauyeHWUs,
orepaTopbl WMITyJIbCA W  SHEpPIruw).
BosnHoBoe ypaBHenue IllpexauHrepa.
CrauuoHapHoe ypaBHeHue
[lIpeaunrepa. [IprMeHeHNe KBAaHTOBOM
MeXaHWKM K IpOCTeMIVMM 3aZiayaM o
CTalJMOHAPHBIX COCTOSIHUSIX YaCTHLbI
(Hactuua B NIPSIMOYTOJIbHOM
noteHuyanbHOW siMe. [IpoxokzeHue
yacTWLbl ~ 4yepe3  MPSIMOYIOJIbHBIN
TIOTeHI[MaTbHBIN Oapnep.

10

BosHoBoe
ypaBHeHHe
[IpeguHrepa.
CrayuoHapHoe
ypaBHeHue
[IpepuHrepa.
Yacruia B
NIPSIMOYTOJIbHOM
TOTeHIIATbHOM
siMe.
ITpoxoxnenue
YaCTUL[bI uepes
TIPSIMOYTOJTbHBIMN
MOTeHLaTbHbIN
Oapbep.

KoHcrnekr,
BOIIPOCHI

pyOexkHOM
KOHTPOJIbH

B

30

[1],
[2],
[31,
[5]




KosdduriyeHTs OTpakeHust u KosdduryeHTsi
MIPO3PavyHOCTH). KBanToBo- OTpa)XKeHHus1 U
MeXaHUYecKast Teopusi aToma. MPO3PavyHOCTH.
O/eKTpPOH B BOZIOPOJ0MO00HOM [ToaroroBka K
aTome. OHepreTUYeCKUn CIIeKTp NIpaKTUYeCKUM
371eKTpOHa. KBaHTOBBIE yucsia: 3aHATHSIM U
rJlaBHOe, OpOWTa/IbHOE W MarHUTHOE nabopaTOpHBIM
opOUTaIBHOE. paboTam.
IToaroroBka K
pyOeXKHOM
KOHTPOJIbHOM
pabore.
OpoOuTaibHbIN, CITHHOBBIH 1 | MoMeHTBI KoHcrekr, [1],
IOJIHBIN MeXaHNYeCKUH 7 3/7IeKTPOHA B BOIPOCHI B 2],
MarHMTHbI MOMEHTBI 3JIeKTPOHA B aToMme. pyOexkHOM [5]
aToMme. W3yueHue criviH-
OpOuTanbHBIA, CIMHOBBIA U TIOJTHBIH opbuTanbHOrO
MeXaHUUYeCKHUH U MarHUTHbI MOMEHTbI B3aUMO/IENCTBUS

3/IeKTpoHa B artoMe. OpbuTanbHbIN
MOMEHT KOJINYeCcTBa JBYDKEHUS,
MarHUTHBI ~ OpOWUTAa/NBHBI ~ MOMEHT.

OnsIT [IITepHa U I'epnaxa.
CoOCTBeHHBIIi MOMEHT  KOJIMUeCTBa
JIBUDKEHUSI 3/71eKTPOHA (crun),
MAarHUTHBIN CITMHOBBIN MOMEHT.
CnuHOBOE M MAarHUTHOE CITMHOBOE
KBAaHTOBBIE yuca. INonHbI

MeXaHUYeCKU MOMEHT  3/IeKTPOHa,
TOJHBIA U 3(PHEKTUBHBI MarHUTHbBIE
MOMEHTbL. BHYTpeHHee W MarHuUTHOe
BHYTpPeHHee KBaHTOBbIe urcia. dakrop
Jlange. CriiH-opOuTanbHOe
B3auMo/ieiicTBue. TOHKas CTpPyKTypa
CIIeKTpa.

3/IeKTPOHa B
aToMe HaTpus 10
MYJIbTUIIIETHOU
CTPYKType
CrieKTpa.
ITogroroBka K
MPaKTUYeCKUM
3aHATUAM U
nabopaTopHBIM
pabotam

20




CTpyKTypa ¥ CIEeKTPbI CJI0XXKHBIX Crnoxxuble KoHcnexr, [1],
aToMOB. aTOMBI. BOIPOCHl B 2],
OnpepgenexHuve SHepreTUYecKux 3acrtpoii pyOekHOMH [5]
COCTOSITHUM 3/IEKTPOHOB B  CJIOJKHBIX Ka KOHTPOJIbHO
atoMax. Co)keHHe MOMEHTOB W THIIbI 3JIEKTPO i1 pabore
CBSI3U 3/IEKTPOHOB B aTOMe. 3acTpouKa HHBIX
3/IEKTPOHHBIX ~ 000/I0UEK B  aToOMe. oboJsioue
ITpunuun Ilaynu. IIpaBuno XyHpa. KB
OnTtuyeckue CIEeKTPBI CJI0KHBIX aToMme.
aTOMOB. JHepreTMyeckue YypOBHU U [TpunHLM
ONTUUECKUM CIIEeKTP aToMa BO BHELLIHEM n
MOCTOSTHHOM MarHUTHOM rnoJie. [Maynu.
(HopManbHbIi 1 aHOMasbHBINA 3P eKT ITogroroBk
3eemaHa, 3¢ dekr [laimeHa-baka). axK
MpaKkTU4
eCKUM
3aHATUSA
M.
MoieKy/isipHble ClIEKTPbI. KombuHarmoHHO KoHncnexr, [1],
OnemMeHTapHble CBeleHUs] O CTPOeHHH e paccesiHUe BOTPOCHI B [2],
MOJIEKY/I. OcobeHHOCTH cBeta. M3yueHue pyOexkHOM [5]
MOJIEKYISIPHBIX CTEeKTPOB. CTPYKTYPBI KOHTPOJIbHO
KBaHTOBaHue KosiebaTeTbHbIX u MOJIEKY/ISIPHOTO i1 pabore
BpallarenbHbIX  ypoBHed. CriekTpbl CrieKTpa U
TIOTJIOIIEHUs]T W KOMOWHAIL[MOHHOTO orpeiesieHUe
paccesiHYsI CBeTa SHeprumn
JUCCOLMaLun
MoJIeKy 1 oza.
IToaroroBka K
MPaKTUYeCKUM
3aHATUSIM U
71ab0paTOPHBIM
paboTam.
PenTreHoBckoe usiydyeHue. Pentrenosckue KoHcrexr, 20

10



OTKpbITHe  PEHTreHOBCKUX  JyYeu.
PentreHoBckue CIeKTPBI. 3akoH
Mo3znu. Oudpaxius U
VHTep(epeHMOHHOe oTpakeHHe
DEHTTeHOBCKMX  Jlyued. YpaBHeHUe
Jlays. Ycnoeue Bynbda-bparra.

CTIEKTPbI U
NpOBepKa 3aKoHa
Mosznu.
Ornpepgenexuve
rapaMmeTpa
KyOnueckoi
pelleTKHA YMCTOT0o
MeTasljia ¥ uucia
ABoragpo.
Ornpepgenexuve
MOCTOSTHHOU
Ilnanka 1o
KOPOTKOBOJIHOBO
1 rpaHuLie
CTUIOIIIHOTO
PEHTreHOBCKOT0
CTieKTpa.
ITogroroBka K
MIPAKTUUeCKUM
3aHATHSIM U
nabopaTopHBIM
pabotam,
pybexxHoi
KOHTPOJILHOM
pabore.

BOTIPOCHI B
pybexxHo
KOHTPOJIbHO
i pabore

(11,
[2],
[5]

nTOoro

36

36

36

54

100

Ta6auya 5.1

11



6. OOpa3oBaTe/bHbIE TEXHOJIOTHH

JIeKIjuM — OCHOBHOE MeTOAMUeCKOe PYKOBO/ICTBO MPH U3yUeHHH AUCLIMIIIMHLI, HauboJsiee
OITHMabHBIM 00pa30M CTPYKTYPUPOBAaHHOE Y CKOPPEKTUPOBAaHHOE Ha COBPEMEHHBIM MaTepua; B
JIEKI[UH TJTyO0KO U TI0[poOHO, apryMeHTHPOBAHHO W METO/0/IOTMUeCKHA CTPOT0 PACCMaTPUBAIOTCS
T/IaBHbIe MPO6/IeMbI TEeMBI, B JIEKLIUU JAFOTCS HEOOXOAUMBIE pa3Hble MOAXOAbI K UCC/IeyeMbIM
rpobsieMam.

JlabopaTopHble 3aHATHS - OIUH W3 BUJOB CAMOCTOSATETbHOM TTPAKTUUECKOM pabOThI YUAI[UXCSI B BBICIIIEH,
cpefHeH crieldanbHOM M 0011e00pa3oBaTe/IbHOM IIKOJIe: UMEIOT 11e/TbI0 YIIyOJIeHre U 3aKperieHHne
TeOpeTHUeCKUX 3HaHWH, pa3BUTHe HaBLIKOB CAMOCTOSITE/TbHOTO SKCIIePUMEHTHUPOBaHUs. BKrouaroT
TIO/ITOTOBKY HEOOXOAUMBIX [I/IsI OTTbITa (3KCIIepUMeHTa) TIpUO0pOB, 000py10BaHUSs, pEaKTHBOB U [Ip.,
CoCTaB/IeHWe CXeMbI-TJIaHa OIbITa, ero IIPOBeJeHNe U OTMCaHue.

IIpakTHUyecKHe 3aHATHA - ITO 3aHATHSA, IPOBOJUMbIE 10/l PYKOBOZCTBOM TIpeIiofiaBaTesisi B
yueOHOM ayIUTOPHH, HarpaB/ieHHbIe Ha yT/1yb/ieHre HaydHO- TeOPeTHUYeCKUX 3HaHUM 1 OBJlaZieHHe
orpeie/IeHHBIMH METO/JaMH CaMOCTOSITe/TbHOM PabOoThI.

IIpe3eHTal[uM Ha OCHOBE COBPEMEHHBLIX MYJ/IbTUMEAUUHBIX CpPeACTB - caMbiii 3¢ ¢heKTHBHBIN
Croco® /oHeCeHWs Ba)XKHOM HMH(OpMaIMM TMPH MyOJUUHBIX BBICTYIIeHUsX. Cralif-Tipe3eHTaliud C
WCTIOJTb30BaHNEeM MYJ/IbTUMEeZUMHOTO 000pyJoBaHUs TI03BOJISIIOT 3(D(MEKTUBHO U HAT/ISIAHO TIPe/ICTaBUTh
coJiep)kaHue M3yuaeMOro MaTepHasa, BbIIeJUTh W TMPOWIIIOCTPUPOBATh COOOIIeHHe, KOTOpPOe HeceT
TOyuUUTeTbHYI0 HH(GOpPMallMio, TOKa3aTh ee K/IoueBble cofiep)KaTebHble MYyHKTHI. VICrosib30BaHue
WHTEPAaKTUBHBIX  37IEeMEHTOB TI03BOJISIET  YCWINTh  3(PGEKTUBHOCTh IMyOJUUHBIX  BBICTYIIJIEHUH,
SIBJISFOLLAXCS UaCThi0 TIPOheCcCHOHaTBLHON JesiTe/IbHOCTU TIperoiaBaTe/isl.

On/lalfiH-ceMHMHAP — pa3HOBUAHOCTh BeO-KoH(DepeHIMH, IIpoBe/leHHe OHJIAMH-BCTPeY  WJIU
npe3eHTaLUid uepe3 VIHTepHET B pekuMme peanbHOrO BpeMeHHW. KaK[blii U3 YYaCTHUKOB HAaXOJUTCS Y
CBOEro KOMIbIOTepa (CpeAcTBa CBs3M), a CBsA3b MEXIy HUMHU TO/fep>KuBaeTcsi depe3 VIHTepHeT
TIOCPEICTBOM 3arpy>kaeMoro TIPWIOXKEHHsI, YCTAaHOBJIEHHOTO Ha KOMITbIOTepe KaXK[Oro yuaCTHHKa
(Zoom, Meet, Skype u ap.).

Bupeokondepenyus — ceaHc BujeokoHbepeH1cBs3u (BKC) — 3To TeXHOMOrHs UHTEPAKTUBHOTO
B3aMMO/IENCTBUS ABYX U OoJiee yuaCTHMKOB 00Opa3oBaTebHOTO Tiporiecca AJisi oOMeHa WHbopMaryel B
peasibHOM peXkKuMe BpeMeHH.

M crnonb3yoTcsi MHTEPAKTUBHBIE METO/bl 00yUeHHsI: CUTYal[MOHHBIE 3aJjaud, WCC/Ie]0BaTeIbCKUN
MeToZ oOyueHWs, [le/lOBble WIrpbI, TOATOTOBKA MW TMyOmmMuHas 3ammra pedepaToB. VICMOMb3yHOTCS
PEUTHHrOBast TEXHOJIOTHS], TEXHOJIOTHH JTUCTAHITMOHHOTO 00yUeHUsI.
Vicnonb3yroTcsi MHTEPAKTUBHBIE MeTO/[bI OOYUeHUs: CUTyallMOHHbIe 3a/lauM, UCC/IeZ0BaTe/IbCKUN METOZ
00yueHus, Ie/IOBbIe UTPbI, IOATOTOBKA U MyO/IMUHas 3amiura pedeparos.

TexHONOTUSI  J/IEKTPOHHOr0  o0yueHus (peasm3yeTcs TpPW  TIOMOIIM  3J€KTPOHHOMU
uH(popMaLoHHo-00pa3oBarensHOM cpesibl (AVIOC) COTI'Y mpu ucnonb3oBanuu pecypcoB JObBC, mipu
MIPOBe/IeHUM aBTOMaTHU3MPOBAaHHOTO KOMITbIOTEPHOTO TECTUPOBAHUS U T. [1.).

WUcronb3ytoTesi  GannbHO-PEHTUHTOBAsi CUCTEMa OLIEHKW 3HaHWM, TEeXHOJIOTMA C TpUMeHeHHeM
JUCTAHLIMOHHOTO 00yueHus Ha Tuiatdopme http://lms.nosu.ru/.
IIpumeyanusn:
- Bce Bupbl yuebGHOlN paboOThl MOTYT TPOBOAMTHCS [WCTAHLIMOHHO Ha OCHOBE JIOKaJbHBIX
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HOPMAaTHBHBIX aKTOB.

- B mensx peanu3auyy WHAWBUAYAJBLHOTO TMOAXO0JA K OOYYEHHIO CTYJEHTOB, OCYIIeCTBJISIFOIUX
yueOHbIM TpOLIeCC TI0 WHAWBHAYaJIbHOW TPAeKTOpPHMH B paMKaX WHAWBHZAYaJbHOTO pabodero TijiaHa,
W3yueHWe JaHHOW [UCIUIUTMHBI MOJKET OCYIIeCTB/ISATCS Yepe3 WHAWBH/YyajbHbIE KOHCY/IbTal[UH
TIperio/iaBaTesisi OYHO, B Yachl KOHCY/IbTAallUM, MO 3JeKTPOHHOM TIOuUTe, a TaKXKe C WCII0/Ib30BaHUEM
Cisco Webex Meetings, riatdhopMbl AUCTaHITMOHHOTO 00yueHuss Moodle, muuHbIM KaOWHET CTyZieHTa Ha
noprajsie COI'Y, npyrux snementos OMIOC COTI'Y.

7. YueOHO-MeToUYeCKOe 0O0ecreyeHHe CaMOCTOSATE/TLHOH PadoThI

CamocrosiTenibHasi paboTa 0O0ydYarolUXCsl SIB/ISIETCS OJAHMM M3 BHJOB Y4eOHbIX 3aHSATHM.
CamocTosTebHasi paboTa IMPOBOAUTCS C 1[eJIBIO:

— CMCTeMaTH3alliy U 3aKperyieHUsl TI0JyUeHHbIX TeOPEeTUUeCKHUX 3HAHUM U MPaKTUYECKUX YMEeHUI
00y4aroIUXCsl CTYEHTOB;

— yryOieHust ¥ paclliMpeHust TeOpeTUYeCKUX 3HaHUM;

- (GOpMHpPOBaHUSI CAMOCTOSITEJTBHOCTH  MBIIIUIEHWs, CIIOCOOHOCTeHd K  CaMOpPa3BUTHIO,
CamMOCOBEPILIEeHCTBOBAHUIO U CaMopeanu3aliuy;

— pa3BUTUS UCC/IeI0BaTeIbCKUX YMEHU.

CamocTrosiTesibHasi paboTa 0OYyYarOIIUXCS OCYIIECTB/ISETCS Ha TIPOTSHKEHWHM W3Y4YeHHUs BCel
JUCLIMTUIMHBI B COOTBETCTBUM C YTBEPKJEHHOM B yueOHOM I/IaHe TPY/JOEMKOCTBIO U COCTOUT M3:

- paboThl CTYJEHTOB C JIEKIIMOHHBIMUA MaTepyajiaMd, TIOMCKa W aHajau3a JIUTepaTypbl U
3/IEKTPOHHBIX UCTOUHWKOB WHGOPMALWH TI0 3a[]JaHHOM TeMe;

- BBITIOJTHEHUS 3a/IaHUM /it caMoCTosITesIbHOU pabotel B DVIOC COTI'Y;

- W3yYeHUs] TeOPeTUUeCKOTO U CTAaTUCTHUUECKOro MaTepHasia [Jisi MOATOTOBKM K CeMHHApCKUM
3aHATHUSM;

- MIOATOTOBKM K 9K3aMeHY.

CamocTosiTenbHasi paboTa CTYJJ€HTOB MPOBOAWTCS B BH/E MUCHbMEHHBIX JOMAIIHUX 3ajlaHui (B
TOM YMCJ/ie, Pa3HOYPOBHEBBIX 3a/laHWI), MOATOTOBKU KOHCIEKTOB O TeMaM MPAaKTUUeCKHX 3aHSITUM.
CTyJeHTbI MMCbMEHHO BBITIOJHAIOT 3a/IaHUs [I/I1 CAMOCTOSITe/IbHOM pabO0Thl, MOMb3YsACh TEOPETUUECKUM
MaTepuajioM (7leKIuM, yueOHasi nvTepaTypa W WHTEPHET-PeCcypchl IO [aHHOW Teme), TIOC/TIe Yero
TIPOBOJIUTCS 00CY KZIeHHe JaHHOW TeMBI 110/ PyKOBOZICTBOM Ipero/iaBaTelIsl.

Bompockl, BBHIHOCMMBIE Ha CaMOCTOSITe/IbHOE U3yueHWe, a TakxKe ydeOHas JuTepatypa H
MeTO/JUUeCKUM MaTepHas M0 OpraHu3al[ii CaMOCTOSITe/IbHOM paboThl CTYZeHTOB OTpakeHbl B YueOHO-
METO/JUUeCKOM KapTe JUCIUTUIMHBI «AToMHas ¢usmka» (Tabsm. 5.1.), a Takke Ha caiiTe AMCTAHI[MOHHOTO
obyuenuss COI'Y miomjazka cucreMbl « MOODLE» 1o ccbuike: http://lms.nosu.ru/.

[To KakgoW W3 TeM [jisi CaMOCTOSITeJTbHOTO WM3Yy4eHWs, MpHUBeJeHHbIX B paboueli mporpamme,
CTy/IeHTaM CJieflyeT CHayaja TPOUYHUTAaTh PEKOMEH/IOBAaHHYIO JIMTEpPAaTypy M MpPU HeoOXOJUMOCTH
COCTAaBUThb KPAaTKUM KOHCIIEKT OCHOBHBIX ITOJIOKEHUM, TEPMUHOB, CBe/IEHUH, TPeOYIOIUX 3arlOMUHAHUS U
SIBJISFOLLAXCSI OCHOBOTIOJIAraloIUMU B 3TOU TeMe.

[lpy TIOATOTOBKe 3aJjaHUi TI0  CaMOCTOATeNIbHOM paboTe  CTyJgeHTaM  HeoOXOJUMO
OpPHEHTUPOBAThCS Ha KOHCTIEKThI JIEKI[HH, peKOMeHAyeMYI0 JIUTepaTypy.

[1ns pacivipeHUst 3HaHUM 10 IUCLUTUIMHE PEKOMeH/IyeTCsl MCI0/1b30BaTh VIHTepHeT-pecypChl:

MPOBOAUTL TIOWCK B pa3MUHbIX CHUCTeMax, TaKWX Kak oOIie TIOMCKOBble CHCTEMBI:
www.yandex.ru, www.google.ru. Hanpumep, https:// studyport.ru/ zadachi/fizika/trofimova/6897 —
element —sovremennoj-fiziki-atomov — i- molekul

8. OuieHoOUHBIE CPe/ICTBA JI/Is TEKYIIEro KOHTPOJIA YCIeBaeMOCTH, Py0e)KHOM aTTecTaluv U
NMPOME)XYTOUHOM aTTecTaluy 10 UTOraM 0CBOeHHS JUCIUIIIUHBL.
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Pabouasi mporpamMmMa Ipe/[yCMaTpyBaeT TpPOBE/IEHHUE JIEKIUOHHBIX W TIPAKTHUECKUX 3aHATHH, a TaKKe
c/lefiytoliye BU/IbI paboT: caMOCTOsATe/TbHYI0 paboTy CTYJEHTOB I10 TIOATOTOBKE YCTHBIX COOOIEHU, HallMCaHUIO
JIOK/IaZioB, ~ TOATOTOBKY TIpe3eHTaLMii M OOCY)X/JeHWH 10 TemMaM [JWCLMIUVIMHBI - paboTy B aKTHBHOW W
VWHTepaKTUBHOU opMax.

Pabouas rnporpaMma mnpezrosiaraeT TeKYLHA U IPOMEXKYTOUHBIH KOHTPO/Ib 3HAHUH.

Texkywjuil KOHMpOAb — 35TO HENpPepbIBHO OCYIIEeCTB/sSeMbII MOHUTODWHI YDOBHSI YCBOEHWSl 3HaHWUN U
(hopMHUpOBaHKS YMeHHI 1 HaBBIKOB B TeueHHe CeMecTpa Wi yuebHoro roga. TeKyiuii KOHTPO/Ib 3HaHWH, YMeHUH
Y HaBBLIKOB CTYAE€HTOB OCYIIECTB/SIETCS B X0/le YueOHBIX (ayAUTOPHBIX) 3aHSTHH, MPOBOJMMBIX 10 PACITUCAHHIO.
dopMamMyl TeKYILero KOHTPOJISI BBICTYTIAIOT OMPOCH HA CEMUHAPCKUX Y MPAKTUUECKUX 3aHATHSX, a TaKKe KOPOTKHe
(mo 15 MuH.) 3a/@aHWs, BBIIOJHSIEMble CTYZEHTaMM B Hadaje JIeKIWWA C Lefbl0 TTPOBEPKU HaJMuusl 3HAHUMH,
HEOOXOJMMBIX [IJI1 YCBOEHWS HOBOTO MaTepHvaja WIM B KOHIE JIEKIUM /I BBbISICHEHUS CTEeTleHW YCBOEHUS
W3/I0’)KeHHOTO MaTrepuarna.

Pyb6eosicHbili KOHmMpob OCYIIECTB/SIeTCST TI0 OKOHUaHWM W3y4YeHUs] MarepWajia MOAYy/s B 3apaHee
YCTaHOB/IEHHOE BpeMsl. PyOeXXHbIN KOHTPOJb MPOBOJUTCS C I[eJIbI0 OTpe/ie/ieHHs] KauecTBa YCBOEHHsS] MaTepuasa
yueOHOTr0 MO/ /ISl B 1]e/IoM. B TeueHre cemecTpa MPOBOJUTCS JJBA TAKMX KOHTPOIBLHBIX MEPOTIPUSTHS TI0 TPadUKY.

KonTpoibHble 3afaHuA (JleMOBepCHH) J/is OIleHKH 3HaHHMi, yMeHMH, HaBBIKOB M (W/IH) ONbITa
AesITe/IbHOCTH, XapaKTepusylIUX 3Tanbl (OPMHUPOBAHUS KOMIeTeHI[UH B MHpoLecce OCBOEHHUS
oOpa3oBare/IbHON MPOrpaMMbI

1) TumnoBble 3ajaHus AJIs MPAKTHUECKUX (CEMHHAPCKHUX) 3aHATHI
1. VicTopusi pa3BUTUSI TEOPUU CTPOEHHUSI aTOMa
2. OcHoBHBIEe 0J1I0)KeHus Teopun bopa.
3.BbIBoj, hopMyiibl TocTOSIHHOM Pujbepra, 6e3 yueta ABWKeHUS sifpa.
4 Kakue cepuu B CIleKTpe BOA0po/ia Bam v3BeCTHBI?
5.Kakue kBaHTOBbIe urc/a Bbl 3HaeTe ¥ KaKOB UX (GU3UUECKUANM CMBIC/T?
6.YTo Ha3bIBaeTcst pabOTOM BBIXO/IA 3/IEKTPOHA?
7. HapucyiiTe U 00BbsICHUTE BOJIbTAMITIEPHYIO XapAKTEPUCTHUKY BaKYyMHOTO ()OTO3/IEMEHTA.
8. UTo Takoe TOK HacChILLeHHs U KaK OH 3aBUCUT OT TeMIlepaTyphl?
9. O6bsicHUTe (HU3UUECKYIO TIPUPO/Y 3aKOHA TPeX BTOPBIX.
10. C kakKo# cTalioHapHOW OPOWTHI Ha KAaKyr0 TIepeX0IUT 3/IeKTPOH B aTOMe BOJ[OPO/ia TPU UCITyCKaHUU
BOJIHBI C HAUMEHBIIIEH YaCTOTON B BUIUMOM 00/1aCTH CIrieKTpa?
1) Co BTopoi Ha nepByto 2) C TpeTheit Ha nepByro 3) C TpeTheli Ha BTOpPYO 4) C ueTBepTOM Ha

riepByto 5) C UeTBepTOM Ha BTOPYIO

11. CKOMbKO BO3MOJKHBIX KBAaHTOB C Da3/IMYHOM SHepPruell MO)KeT WCIYCTUTb aTOM BOJOPOAQ, eC/u

3/IEKTPOH HaXxOJUTCS Ha 3-U CTal[ioHapHO opouTe?
D1 2)2 3)3 44  5)5

12 W3nyyeHue Kakoi JJIMHBI BOJHBI TTOTJIOTHII aTOM BOJOPO/ia, €C/IU TI0JTHasi SHEePTHsi 3/IeKTPOHA B aTOMe
yBesiuriach Ha 3 107 [Ix?

1) 0,46mkM 2) 0,66MkM 3) 0,58MmkMm 4) 0,32MKM 5) 0,86MKM.

13. DneKTpPOoH BbLIeTaeT W3 IJIACTHHBI 1]e3Usl C KWHeTHUYecKol sHepruei 1,3 3B. KakoBa /jiiHa BOJTHBI
CBeTa, BbI3bIBarOIIero Gporo3ddext, ecii paboTa BbIX0/a 3/1€KTPOHA U3 rie3us paeHa 1,8 3B (1 3B = 1,6
« 10" ITx)?

1) 760 um; 2) 640 uMm; 3) 520 HM; 4) 400 HM; 5) 350 HM

14.PaboTa BbIXOJA S/1€KTPOHa M3 MeTa/ia paBHa 6,6 10" Dk. OmnpegenMre 4yacTOTy V CBeTa,
BBIPBIBAIOLEr0 C MOBEPXHOCTU 3TOrO MeTaslla 3/IeKTPOHBI, MOJHOCTBIO 3a/|eP’KMBaroLyecsl pasHOCThbIO
roTeHuuanos 5 B.

1)2,2+10"T'w; 2) 3,6 * 10" I'ey; 3)1,6°10™Iy; 4)4,2 10™T'y; 5) 2,2 « 10™ I,

15. MakcuManbHasi JjiMHa BOJIHBI CBeTa, BbI3bIBaroLLero (oTto3PdeKT C MoBepxXHOCTH MeTa/IMuecKou
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n1acTyHbl, paBHa 0,5 MkM. Eciii Ha 3Ty miacTUHY MOAATh 3afiep>KUBArOIIUM MOTeHL1al, paBHbIi 2 B, To
(hoTo3(PeKT HauHeTCs MPU MUHUMA/IbHOM YacToTe CBeTa, paBHOM:

1)5+10% T'y; 2) 1,1+ 10 T'y; 3) 2,2 « 10 T'g; 4) 3,3 » 10T'y; 5) 5 » 10 Iy,

16. JIyueucnyckaTe/ibHasi ClIOCOOHOCTb abCOJIIOTHO UepHOTo Tesia pu TemnepaType 20° C paBHa:

1) 560 IIx; 2) 270 Ix; 3) 420 IIx; 4) 780 IDk; 5)20010x.

17 Kak W3MeHHUTCS [I/TMHa BOJIHBI, COOTBETCTBYIOI[asi MAaKCUMaTbHOMY HW3/TyUeHHUI0, eC/TU TeMIlepaTypy
abCoJII0THO YepHOTO Tejla YMeHbIINUTD B 3 pa3a?

1) He uamenurcst; 2) YMeHbuuTcsi B 9 pas; 3) YBenuuutcs B 9 pas; 4)YBeauuuTcs B 3 pasa; 5)

YMeHbmTCA B 3 pasa.

18. Ecrmu Haubobllasi [iyiiHa BOJTHBI U3y4eHusi, CriocobHOro Bbi3BaTh (HoT03(h(eKT y miacTuHbI, paBHa
0,234 MKM, TO Tpd OOJyYeHHWM IUIACTHHLI H3/IydyeHWeM C 4yactotod 1,5 ¢ 10" Ty HambGoJblias
KWHEeTHYeCcKasi SHePTHsl BEIPbIBAEMbIX 3/IEKTPOHOB Oy/leT paBHa:

1)8,16 10"°[Tx; 2)5,24 10"°[x; 3) 3,64 107" Ix; 4) 2,18 10™° [Ix;

5) 1,44 10 Tx.

19. KakoBa TemriepaTypa abCOJIIOTHO UepHOTO Tejla, eC/Ii MaKCUMYM M3/TydeHUsl TIPUXOJUTCS Ha JJIUHY
BO/HBI A =2,9 MKM (MH(PaKpacHOe u3nydeHue)?

Benvkue u
pelaroIiye
3KCIIepPUMEHThI
B (husuke.
OneHka

KpuTepuii o1jeHKH YyCTHOT0 ¥ MUCbMEHHOI'0 0TBeTa
Ha NMPaKTUYeCKOM 3aHSITUU

5

CojeprkaHue OTBeTa COOTBETCTBYeT OCBelljaeMOMY BOIPOCY, MOTHOCTBIO pacKpbITa
B OTBeTe TeMa, OTBET CTPYKTYPHDOBaH, [aHbl MPaBU/bHbIE apryMeHTHPOBaHHbIE
OTBeThl Ha YTOUHSIOLIMEe BOIIPOCHI, IeMOHCTPUPYETCS BbICOKUM YPOBEHb yuacTHUs B
JUCKYCCHU.

CopepykaHre OTBeTa COOTBETCTBYET OCBEIlaeMOMY BOIPOCY, IOJHOCTbIO pacKphITa
B OTBeTe TeMa, JjaHbl [paBWIbHbIE, apryMeHTHPOBaHHbIE OTBEThl HA YTOYHSIOLIME
BOTIPOCHI, HO HUMEIOTCSI HEeTOUHOCTH, TIPU 3TOM OTBET HeCTPYKTYPUPOBaH W
JIEMOHCTPUPYETCs CPeJHUIN YPOBEHb YYaCTHsl B UCKYCCHH.

Copep)kaHve OTBeTa COOTBETCTBYET OCBeLaeMOMY BOIIPOCY, HO TpPU TI0JIHOM
DacKpbITUA TeMbl MMEIOTCS HETOUHOCTH, JiaHbl I[IpaBU/bHblE, HO He
apryMeHTHUPOBaHHbIE OTBEThI HA YTOUYHSIOILIKE BOMPOCHI, JeMOHCTPUPYeTCSl HU3KUM
YPOBEHb yuacTusi B JUCKYCCHH, OTBET HeCTPYKTYpHpPOBaH, WHGoOpMaLus TpyJHa
J/151 BOCIIPUSITUSI.

Cojiep)kaHre OTBeTa COOTBETCTBYET OCBEI[aeMOMY BOIPOCY, HO TIPH TIOJTHOM
PaCKpBITUA TeMbl WMEIOTCS HeTOYHOCTH, AeMOHCTpHpyercsi ciaboe BrafeHue
KaTeropuajbHBIM armapaToM, JaHbl TpaBW/IbHbIE, HO He apryMeHTHPOBaHHbIE
OTBETHl HAa YTOUHSIIOIIME BOMPOCHI, yYacTWe B JIUCKYCCHUM OTCYTCTBYET, OTBET
HECTPYKTYPHUPOBaH, MHGOPMALWsI TPYIHA /sl BOCIIPUSITHSL.

2)Temaruka pedeparos (a5 popmupoBanusa komnerenrui OITK-1, OIIK-3 )
He npesiycMoTpeHsI
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2) Bomnpocsl K py0e)KHbIM KOHTPOJIbHBIM paboram (OIIK-1, OIIK-3):

Bompocei K 1 py6exHoii pabore

1. Addext Kommnrona. BeiBos 3aBUCMMOCTH U3MeHeHUs I/TMHbI BOJIHBI (JOTOHA OT yIJia PacCesHusl.
3. CnekTpbl UW3/ly4yeHUsi aToma Bofopoja. ChekTpajbHble CepUM UM UMX XapaKTepUCTHKA.
Bopopo/jonoi00HbIi aTOM.

4. OmpefieniTh, BO CKOMBbKO pa3 uYacTOTa TOJOBHOM JWHUM cepuM JlaiimMaHa OoJibIlle YacTOThI
r'OJIOBHOM JIMHUU cepuu banbmepa?

5. KoprmyckynsspHo-BonmHOBOM aAyanu3Mm. Oddekr KomriroHa. BbiBOA 3aBUCMMOCTH W3MeHEHUs
JJTMHBI BOJTHBI PACCESTHHOTO Ha 3/1eKTPOHe ()OTOHA OT yIJia PacCesiHusI.

6. CnekTpbl UW3/lyyeHUsi aToma Bofopoja. ChekTpajbHble CepUM M UMX XapaKTepUCTHKa.
Bopopo/1omoi00HbIi aTOM.

7. IToctynatel bopa. Teopusi Bopa aroma Bojopoja W BOJOPO/ONOA0OHOrO aToma. YCIexu u
HeloCTaTKu Teopum bopa.

8. OnpezenuTh, UeMy paBHa //IliHAa BTOPOM OOPOBCKOM OpOWTBI aTOMa BO/IOpO/ia B ZJIMHAX BOJIH i€
Bpoiins?

9. KakvuMm BHJOM WU3/IyueHUs CONPOBOXKJAETCS Iepexof 3JIeKTpOHa B aToOMe BOJOpofAa Ha 1-yro
CTal[MOHApHYI0 opouTy?
1)undpakpacHbIM 2)ynbTparo/1eTOBbIM 3)paiMOBO/IHAMY 4)BUUMbBIM CBETOM 5) PEHTT€HOBCKHM.

10. Ha pucyHKe Tpe/icTaB/ieHa CXeMa SHepreTUueCcKuX ypoBHel aToMa Bojiopo/ia. Kakoi tudpoi
0003HaueH repexof, C u3aydyeHrueM (GoToHa, UMeOIIero MaKCUMasIbHbIN UMITYJTbC?

Es
- - E4
i Vv Ej

3 4
E4

1
- Es
1.1 2)2 3)3 4)4 5)5

11. OnipegenuTe A/IMHY BOJIHBI, COOTBETCTBYIOLLYIO IpaHULle cepuu banbmepa.
1) 364 um 2)458 um 3)532 um  4)624uMm

12. OnpeaenuTe MaKCUMA/IbHYI0 1 MUHHUMA/IbHYIO 3Hepruv (poToHa B y/JIbTPaduoeToBOM cepuu
crneKTpa aroMa Bojopo/a (cepuu Jlaiimana). OTBeT BbIpa3uTe B 3/1eKTPOHBOJIbTAX

1)E o = 13,2 3B, Enin = 10,2 3B
2) E1ax = 15,1 3B, Ennin = 12,4 3B
3) Erax = 16,2 3B, Enin = 11,3 3B
4) Erax = 9,2 3B, Epnin = 7,7 3B

13. MakcumasnbHasl JJiiHa BOJHBI CBeTa, BbI3biBaoilero ¢otro3h@deKkT ¢ MoBepXHOCTU MeTa/lIMuecKoin
nacTuHbl, paBHa 0,5 MKM. Ec/ii Ha 3Ty mlacTMHY MoJaTh 3aiepKMBalOLIUM MOTeHLU all, paBHbI 2 B, To
dhoTo3ddekT HauUHeTCs MPU MUHUMA/TLHOM YacTOTe CBeTa, PABHOM:
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1) 5+ 10" I'y; 2)1,1+10%T'w; 3) 2,2+ 10° Ty; 4) 3,3 + 10°Twy;
5) 5« 10" Ty,

14. Ecnu Hanborbliast yiiHa BOJTHBI M3/Ty4eHHs, CIOCOOHOTO BbI3BaTh (POoT03(h(eKT y raacThHbI, paBHa
0,234 MKM, TO TNpv OO/JyuYeHWH IUIACTHUHBI W3/IyueHueM € vactotod 1,5 ¢ 10" Ty HaubGosbiias
KWHEeTUUecKasi 3Heprusi BbIpbIBaeMbIX 3/1eKTPOHOB Oy/ZieT paBHa:

1)8,16 10™°[Ix; 2)5,24 10"°[x; 3) 3,64 107" [x; 4) 2,18 10" [x;

5) 1,44 10"°ITx.

15. Bo CKoJIbKO pa3 3Heprusi (HOTOHA, COOTBETCTBYIOIIEr0 TaMMa-M3/yueHH 0 C 4acToTo v= 3 » 10*' 'y
GoJIbIe SHepruy (POTOHA PEHTTeHOBCKOI0 U3/IyYeHHUs C JUIMHOM BO/HBI A=3 107" M?

1)30;  2)90; 3)200; 4)900 ; 5)3000.
25. KakoBa Temrieparypa abCOMIOTHO UepHOTo Tesa, eC/Ii MaKCUMYM U3/1yueHHsl IPUXOAUTCS Ha AJIUHY

BOMHBI A =2,9 MKM (MH(PaKpacHOe U3/TydeHre)?
1)727° C; 2) 1000° C; 3) 273° C; 4) 2000° C; 5) 527 ° C.

16. Kak u3MeHHUTCsS TIOoJiHas JydercrycKaTe/bHasi CrocoOHOCTh abCOMIOTHO YepHOro Tesa, ecid
TeMrepaTypy Te/a yBeJUUYUThb B 2 pa3a?
1) YBenuuutcs B 2 pa3a; 2) YMeHbIIUTCS B 2 pasa;
3) YBenuuuTcs B 4 pasa; 4) YBenuuuTcs B 8 pas;
5) YBenuuurcs B 16 pas.

17. TemnepaTtypa Ha nosepxHocTd CosHua paBHa 6000° C. MakcuMyM H3/ly4yeHUs NPUXOJUTCS Ha

JJTUHY BOJIHBI A, paBHYIO:
1) 0,76 mkm; 2) 1,3 Mkm; 3) 0,2 Mkm; 4) 0,9 MkMm; 5) 0,46 MKM.

18.C kako#i cTaliOHapHON OpOUTHI Ha KAaKYIO MEPEXO/UT 37IeKTPOH B aTOMe BOZIOPO/ia TPU UCITyCKaHUU
BOJIHBI C HAUMEHBIIIEH YaCTOTON B BUUMOM 00/1aCTH CIieKTpa?
2) Co BTOpoi Ha nepByto 2) C TpeTheii Ha nepByto 3) C TpeTheli Ha BTopyto 4) C ueTBepToil Ha
niepByto 5) C ueTBepTOi Ha BTOPYIO

19.CKOMbKO BO3MOJKHBIX KBAaHTOB C Da3/IMUHOM SHEprueid MOXKeT HCIYCTUTb aTOM BOZAODPOAA, ec/iv
3/IEKTPOH HAaXOJUTCS Ha 3-¥ CTal[ioHapHOI opouTe?
D1 2)2 3)3 44 5)5

20. V3nyueHuWe KakOU [AJMHBI BOJHBI TIOTJIOTH/I aTOM BOZOPO/A, €C/H TIOJHAasi SHeprusi 3JIeKTPOHa B
aToMe yBeaMumiach Ha 3 107 IIx?
1) 0,46mkM 2) 0,66MkM 3) 0,58MmkMm 4) 0,32MKM 5) 0,86MKM.

21. DneKTpOH BbLIETaeT W3 IJIaCTHHBI Lle3usi C KMHeTHuecKou sHeprueit 1,3 sB. KakoBa [jjvHa BOJIHBI
CBeTa, BhI3bIBatoliero GpotosddexT, ecr pabota BbIxoa 3/1eKTpOHA U3 Lie3ust paBHa 1,8 3B (1B =1,6 ¢
10" Ix)?

2) 760 nm; 2) 640 um; 3) 520 uM; 4) 400 HM; 5) 350 HM

22 Pabora BbIXOJa 3/I€KTpOHa W3 MeTa/ia paBHa 6,6 107 Dk, Ormpenenure 4acToTy V CBeTa,
BBIPBIBAIOLEr0 C MOBEPXHOCTU 3TOr0 MeTaslla 3JIeKTPOHBI, MOJHOCTBIO 3a/|eP’KUBaroLecsl pasHOCTbIO
roTeHLUanos 5 B.
1)2,2¢10"T'y; 2) 3,6 » 10" 'y 3)1,6210"“T'1y; 4)4,2¢ 10°T'wy; 5) 2,2 » 10" I,
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23 MakcuMmanbHasi [JIdHa BOJIHBI CBeTa, BbI3bIBarollero (potos@dekT ¢ MOBEPXHOCTH MeTasyInuecKou
ractyHel, pasHa 0,5 MkM. Eciii Ha 3Ty mulacTUHY NoziaTh 3aflep KUBArOLIMK NIOTeHLMal, paBHbii 2 B, To
¢oTosddexT HauHeTCs MPU MUHUMA/ILHOM UacToTe CBeTa, paBHOM:

1) 510" T'; 2) 1,1 « 10" T'g; 3) 2,2 « 10° Ty 4) 3,3 « 10%°T'w; 5) 5« 10° Ty,
24. JlyuencrnyckaTtebHasi ClTOCOOHOCTb abCOMIOTHO uepHOro Tesia npu TeMmepatype 20° C paBHa:
3) 560 Ix; 2) 270 Ox; 3) 420 Ix; 4) 780 Ix; 5)200/Ix.

25. Kak M3MeHHUTCSsl [JIMHA BOJIHBI, COOTBETCTBYIOI|asi MaKCMMabHOMY U3/Ty4YeHUI0, eC/TU TeMIlepaTypy
abCO/TFOTHO YepHOTO Tejla YMEHBIIUTD B 3 pa3a?
1) He uamenurcs; 2) YMeHbnuTcsi B 9 pas; 3) YBenuuutcs B 9 pa3; 4)YBennuuTcs B 3 pasa; 5)
YMeHbImTCA B 3 pa3sa.

26.Ecmn Hanbosbliast A/1MHa BOJHBI U3/y4YeHHs, CriocoOHOro Bbi3BaTh GoTO3(deKT y miacTUHbI, paBHA
0,234 MKM, TO Mpd OOJy4YeHHWM IUIACTHHLI H3/lIy4yeHHeM C 4Yactotod 1,5 ¢ 10" Ty HamGoJblias
KWHeTHUeCKasi SHeprusi BEIPbIBaeMbIX 3/IEKTPOHOB Oy/1eT paBHa:

1)8,16 10"°[1x; 2)5,24 10"°[x; 3) 3,64 107" IIx; 4) 2,18 10™° [Ix;
5) 1,44 10 Tx.

27. KakoBa Temrepatypa abCOJTFOTHO UepHOTO TeJla, eCc/id MaKCUMyM U3/TyueHUst TIPUXOAUTCS Ha JI/TUHY
BO/HBI A =2,9 MKM (MHGPaKpacHOe u3nyJeHue)?

1)727° C; 2) 1000° C; 3) 273° C; 4) 2000° C; 5) 527 ° C.

28. DNIeKTpOH BblleTaeT M3 MJIACTUHBI 1[e3Usl C KUHeTUUecKou sHepruel 1,3 3B. KakoBa /A/MHa BOJIHBI
CBeTa, BbI3bIBatOIIero ¢poroddgdext, ecm paboTa BEIX0/a /IeKTPOHA U3 1ie3us paBHa 1,8 3B (1 3B =
1,6 « 10™ 1x)?

29. MakcruMasbHasl JjIMHa BOJIHBI CBeTa, BbI3biBatoIliero ¢oto3¢deKkT C MOBePXHOCTH MeTalyInuecKoin
nacTyHel, paBHa 0,5 Mkm. [Ipy MUHUMAaTBHOUM yacTOTe CBeTa HauHeTcs: PoTo3(PdeKT, eciu Ha Ty
MJIaCTUHY MO/ATh 3a/eP>KUBAIOLL1I NTOTeHL1as, paBHbIii 2 B?

30. KakoBa Temrepatypa abCOFOTHO UepHOTO TeJla, eC/Id MAaKCUMYM U3JTyueHUsl TIPUXOUTCS Ha JIJTUHY
BOJIHBI A =2,9 MKM (MH(pakpacHoe H3yueHue)?

31. Onpezenure JydyenuCyCKaTe/IbHYO ClI0COOHOCTL abCOJTIOTHO YePHOTO TeJia rpu Temrepartype 20° C.

32. 3nydeHre KakoW [WHBI BOJHBI TOIJIOTHW/ aTOM BOZOPOJA, €C/IM I0JIHAasl SHEeprusi 3/J1eKTpoHa B
arome yBeaMuuiack Ha 3 1070 x?

Bomnpocsl Ko 2 py6exxHoii padore

1. YpaBHenue lllpenuHrepa. BonHoBasi hyHKIuUs U e€ Gpusndeckuii cMbici. HarnsijHoe ripeficTaBieHye

pelieHust ypaBHeHust LlIpeuHrepa f/isi BOJOPO/0Ioj00HOr0 aToMa.

BonHoBble cBoticTBa uactull. ['unoresa JIyu ae Bpoiins.

3. Koprycky/asipHO-BOJIHOBOM Ayanu3M. BosiHoBble cBoiicTBa yactull. Jddekt [I3BucoHa-/xepmepa.
InvHa BosiHbI e Bpotins.

4. Ilpunuun Ilaynu u npasuwio Magenynra. [lepyoanueckass cucreMa XUMUYeCKUX 3j1eMeHTOB [I.1.
MengeneeBa.

5. KBaHTOBble unc/ia U Ux ¢usnueckuii cMmbici. CBsi3b KBAaHTOBBIX umMces Jpyr C gpyrom. IlpaBusa
orbopa.

N
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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

PaccuuTath, BO CKOJILKO pa3 3Heprysi BOJOPOJOINOA0OHOr0 aTtoMa B COCTOSSHUM C TJIaBHBIM
KBAaHTOBBIM UMCJIOM N=5, 60/IbIIIe SHEPTHUU COCTOSTHUS C N=2.

[To/iHBIM MeXaHW4YeCKWH, OpOWUTa/lbHBIM W CITMHOBOM MOMEHThI aroMa KBaHTOBbIE UMC/ia TTOJTHBIX
MOMEHTOB Y MX B3aUMOCBSI3b APYT C Apyrom. [IpaBuia or6opa [ijist TOJTHBIX MOMEHTOB.

BonHoBast GyHKIMS U ee CTaTUCTUUECKUI CMBICII.

Oo0rriee ypaBHeHue I1Ipeaunrepa.

YpaBHenue lllpefvHrepa A/ist CTalMOHAPHBIX COCTOSIHUM.

HarnsigHoe nipezicTaB/ieHye peineHyst ypaBHeHwust LlIpeavHrepa /i/1si BOJOPOAONOAOOHOTO aToMa.
[TpyHLIMIT TPUUMHHOCTY B KBAHTOBOU MeXaHHUKe.

[BwkeHre cBOOOIHON YaCTHLIBI.

YacTuiia B 0JHOMEPHOU MIPSIMOYTO/IbHOM «TI0TeHLIMabHOM siMe» ¢ 6eCKOHeUHO BHICOKUMMU
«CTeHKdMW».

[TpoxokaeHre YaCTHLIbI CKBO3b MOTeHIMaIbHBIN O6apbep. TyHHeIbHbIN 3P QeKT.

JIMHelHbIM rapMOHUYEeCKUM OCLIW/IITOP B KBAHTOBOU MeXaHUKe.

ATOM BOZIOpOZia B KBAHTOBOM MeXaHUKe.

1s-CocrosiHre 3/1eKTpOHa B aToMe Bogopoza. CrivH 3/iekTpoHa. CIIMHOBOe KBaHTOBOE YMCIIO.
[TpyHLMT HEePa3TMYMMOCTH TOXKAECTBeHHBIX YacTUL]. PepMUOHBI U OO30HBI.

ITpunHiun [Taynmu. Pacripesenenue 3/1eKTpPOHOB B aTOMe 110 COCTOSTHUSIM.

[Teproguueckas cructema 3/1eMeHTOB MeH/ieneeBa.

MorneKy/ibl: XUMUYeCKHe CBsI3U, MTIOHATHe 00 SHepreTUYeCcKHX ypOBHSIX.
MonekyisipHble crieKTpbl. KoMOWHaLIMOHHOE paccesiHye CBeTa.
PeHTreHOBCKOe M3/lyueHHe aTOMOB. TOPMO3HOM 1 XapakTepUCTUUeCKUI PeHTTeHOBCKHe CIeKTPBbl.

B3aumozeticTBre MOTHBIX OPOUTAIBHBIX U CITMHOBBIX MOMEHTOB aTtoMa. LS-cBsi3b.

3amucath BCe COCTOSHUSI aTOMa, WMeIOLero 37eKTPOHHYI0 KOHGUrypaluio He3aro/JHeHHON
o6oouku p'd' s cesasu Paccena-CayHzepca.

AToM B MarHuTHOM Tio/ie. HopmanbHbIi M aHOMasibHBIM 3¢dekT 3eemaHa. [IpoAoO/bHBIN U
niorepeunblii 3¢dekt 3eemana. Pakrop JlaHze.

Twurbl cBsizeil B MoJieKy/iaXx. KoBasieHTHast CBSI3b U €€ XapaKTePUCTHKHU.

Wcnonb3ys npuHuun Ilaynyu u mpaBuno MagenyHra pacripefie/iuTb 3/€KTPOHbI 10 3/1eKTPOHHBIM
000J10YKaM B aTOMe aFOMUHMUS.

BpaijatenbHble CrieKTpbl MoJieKysl. PacuéT sHeprum BpalljaTe/bHbIX YpPOBHeW JIBYXaTOMHBIX
MOJIEKY/I.

Mopenu atomHbIX sifep. KamenbHasi Mofesnb siipa M eé 000CHOBaHMe. BBIBOJ, TIOMy3MITUPHUECKO
dbopmysia Baiiizekkepa.

. DJIeKTPOH c 3Heprueit E=25 3B BcTpeuaeT Ha CBOeM MYTH TOTeHLMaMbHbBINA Oapbep BbicoTo U=9 3B.
Onpeznenuts KO3 UIIMEHT TTpesioM/IeHHs N BOJH Jie Bpoiiis Ha rpaHurie 6apbepa.

. DNIeKTPOH B aToMe HaxoauTcsi B d- coctostHuu. Onpegenute: 1) MOMEHT UMITyJIbca (OpOUTaMbHBIN) L
3/1eKTpOHa.

. DnekTpoH c sHeprued E=100 3B mnomajaer Ha moTeHIManbHbIM Oapbep BbicOTON U=64 3B.
OmnpezieMTh BEPOSITHOCTb TOTO, UTO /IEKTPOH OTPa3uTCs OT bapbepa.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Omnpezenute BO CKOJILKO pa3 OpOUTaIbHBIA MOMEHT UMITYJIbCa 31eKTpoHa Li, Haxogsierocs B f-
COCTOSTHUH, OOJIbIiIe UeM Jijis 37IeKTPOHA B P-COCTOSTHUU.

YacTuiia B TIOTEHIMAJbHOM SIIIMKe IMMPUHOW | HaxomuTcs B BO30Y>KIEHHOM COCTOSIHUM (N=2).
Onpezienuth, B Kakux Toykax MHTepBasa (0<x<l) m/jOTHOCTb BEpOSATHOCTH HAaXOKAEHUS YaCTHLIbI
VMeeT MaKCUMa/lbHOe U MMHMMa/bHOe 3HaUeHHs.

1s 3/1eKTPOH aToMa BO/[0pO/ia, TIPOTJIOTHB (GOTOH ¢ 3Hepruei E=12,1 3B, nepertiien B Bo30yKAeHHOe
COCTOSIHME C MaKCHMaTbHO BO3MOXKHBIM OpOUTaTbHBIM KBAHTOBBIM unc/ioM. OrpeziesiuTe Uu3MeHeHMe
MOMeHTa UMIyJibca Li OpOUTa/IbHOTO IBV)KEHUS 3/IEKTPOHA.

OrmpefiestuTe YMC/IOBOe 3HaueHue 1) cobCTBEHHOrO MOMeHTa UMITyJibca (criuHa) Ls; 2) poeKuum
cnuHa L, Ha HampaB/ieHWe BHELHer0 MarHUTHOTO MOJISl.

Yactvlla B MOTEHLMaNbHOM SIIMKe HaxOAWTCS B OCHOBHOM COCTOSIHMM. KakoBa BeposSITHOCTb
0OHapY>KUTb YaCTULy B CPe/IHEN TPETHU SIIIUKA.

3arno/IHeHHOM 3/IeKTPOHHOM 000JI0UKe COOTBETCTBYET IJIaBHOe KBaHTOBOe unciio n=3/ Onpezenure
YKCJIO 37IEKTPOHOB Ha 3Toi 060/10UKe, KOTOpble UMEIOT OIMHAKOBLIe KBAHTOBBIE Uuc/a : 1) ms= -1/2;
2) m=0; 3) m=1, ms= ¥

ONeKTPOH HaXOJUTCs B TOTEHLManbHOM sljuKe wwMpuHOW 1=0,5 HM. OnpefenuTts HaUMMeHbBIIYHO
pasHocTb AE sHepreTnyeckux ypoBHel 3/1eKTpoHa. OTBeT BbIpa3uTh B 3/1EKTPOH-BOJIbTaX.

Omnpefenyire HaUMEHbIIYIO AJTUHY BO/THBI PEHTT€HOBCKOT'O HU3/TyUeHUs], eC/TH PeHTTeHOBCKast TpPyOKa
pabotaet ripu Haripsbkennu U=150 kB.

YactHila B TIOTEHIMAJIbHOM SI[UKe MIMPUHOM | HaxogwuTtcss B BO30Y)KAEHHOM COCTOSTHMM (n=2).
OrnpesieniiTh, B Kakux ToukKax UHTepBasia (0<x<l) MJIOTHOCTb BEPOSITHOCTU HAXO’K[EHHWsS UaCTHULIbI
¥MeeT MaKCMMalbHOe U MUHUMAa/IbHOE 3HaUeHMs..

MuHuMasIbHas [jIMHa BOJIHBI PpEHTTeHOBCKUX JIyuel, MoyueHHbIX OT TpyOKU, paboTaroiieii ipu
HarnpsbkeHun U =60 kB, paBHa 20,7 M. Onpefiesivre M0 3TUM JaHHBIM MOCTOSIHHYO [11aHKa.
OrnipezieniiTe TIOPSIAKOBBIM HOMEp 2/IeMeHTa B epruoAiuueckoit cucteMe 3/eMeHToB [1.11. MeHieneeBa,
eC/Iv rpaHnYHas yactota K-cepum xapakTepruCTAYeCKOro peHTTeHOBCKOT 0 U3JTyUeHUs COCTaB/isieT
5,55 10" 'y,

[Mporon ¢ oHeprueii E=1M>3B wu3MeHWn T1pu TIPOXOXK/JEHWH TIOTEHIMAIbHOTO Oapbepa
nebpoiineBcKyro ATMHY BoHBI Ha 1%. OnpesieTh BBICOTY MOTeHLManbHOro 6apbepa U.
Onpezienvte 4MCI0BOE 3HaUeHHe 1) cOOCTBEHHOrO MOMeHTa uMysibca (cruHa) Ls; 2) mpoekimu
cnuHa L, Ha HanpaB/leHWe BHEIHer0 MarHUTHOTO MOJISl.

BAJUVTIBHASA CTPYKTYPA OLHEHKHA

Makc. Ko1-BO
dopma KOHTPOJIA PR
Texywjas oyeHka cmydeHma e meueHue 1-8 Hedesau cocmoum u3: 25
* BrinosiHeHMst 3a/laHUi Ha TIPaKTUYeCKUX 3aHSATHSIX 15
* BuITnoJTHeHHs OMAIITHUX 3a/laHui 5
* CamocTosTe/TbHBIX paboT 5
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1-s1 pybe)xHast MMCbMeHHasi KOHTPOJIbHasi paboTa 25
Texywjas oyeHka cmydeHuma 8 medeHue 10-15 nedesau cocmoum u3: 25
* BrinosiHeHUs! 33/laHUi Ha TTPaKTUYEeCKUX 3aHATHSIX 15
* BbINOJIHEHUS] JOMAITHUX 3a/laHuil 5

» CaMOCTOSITeTbHBIX paboT 5

2-1 pyOerkHasi MMCbMeHHasi KOHTPO/IbHast paboTa 25
HToro 100

Metoauka (OpMHpPOBaHHSA Pe3yILTHPYIOLIEH OLeHKH'

B Xofie TeKyI1iero KOHTposist CTy/eHThl MoryT Habpath 0-100 6aios:

1-na asi aTTecT - MAaKCMMaJ/TbHO 50 0a/1/10B; U3 HUX:

Ot 0 1o 25 6annoB (pybexkHas aTrTecTanys) — TeCTUpPOBaHHUe B rieHTpe TectrpoBanust COI'Y umy KOHTpO/bHast
pabora;

Ot 0 mo 25 Gannop(TeKyliilas olieHKa) — aKTUBHast paboTa 3a JaHHbIM TIepro/] Ha CEMUHAPCKUX (MPaKTUIeCKHX )
3aHSATHSX

2-1 py0e)KHasi aTTecTalysa — MaKCMMa/ibHo 50 0a/1/I0B; U3 HUX:

Ot 0 0 25 6annoB (pyGexkHas aTTeCTalus) — TECTUPOBAHME B 1leHTpe TectupoBanust COI'Y;

Ot 0 mo 25 6a/nioB (TeKyllias OLleHKa)— aKTUBHAs paboTa 3a JaHHbBIH Mepro/], Ha CEMUHAPCKUX (TIPaKTUYeCKHX )
3aHATUSIX

[TpoMe)XXyTOUHBIN KOHTPOJIb:

J1s 3K3aMeHa:

3a yCTHBIM OTBET Ha 3K3aMeHe CTy/eHT mosyuaet 0-50 6asos.

CTy/IeHTbI, TIOJyUHBIIIHE B X0/l TEKYILlero U pyoesKHOro KOHTpoJisi 56-100 6asiioB, aBTOMaTUUeCKH
T0/Iy4aroT «JK3aMeH».
Pe3ynbTHpytomas oLjeHKa CKIapIBaeTcs 1o cootBeTcTByrolelt BPC gopmyie.

IITkana UTOroBoOM aKajeMHUUeCKOH yCrieBaeMOCTH CTYJAeHTOB
10 AMCIUIIHHE

Cucrema oneHok COI'Y
dopma KOHTpOJIsE Cymma 0aioB Ha3BaHue
86 - 100 OTJIMYHO
JK3aMeH 71-85 XOPOLIIO
56-70 YJIOBJIETBOPUTEIHHO

Bomnpocsl Ajisi moAroTroBkM K s3xk3ameny (OIIK-1, OITK-3):

1. [oka3aTe/sbCTBa aTOMHOIO CTpoeHusi BellecTBa. (3akoH ['eii- Jlrocaka, 3aKOH KpaTHBIX
OTHOLLIEHWH, 3aKOH ABOrajpo, 3KCIIepUMeHTaJibHble J0Ka3aTe/lbCTBa [AWCKPETHOW CTPYKTYPHI
3/1IEKTPUYECKUX 3apsifioB, ITePeHOC 3/IeKTPUUeCKOro 3aps/a B rasax).

2. [IBrKeHWe HepelATHBUCTCKOM 3apsDKeHHOM 4aCTHIbl B TOCTOSIHHBIX M OJHOPOJHBIX

3/1EKTPUYECKOM Y MarHUTHOM I1OJISX.

OripeziesieHre 371eKTpUUeCcKOro 3apsija yiekTpoHa. (OmnbiT TomcoHa. OnbiT MuvKeHa).

4. OCHOBBI peISTUBUCTCKOW [VHAaMHUK{A YaCTULbl. 3aBUCMMOCTb MacChbl OT cKopocTu. Cuna u
VMITy/IbC. B3aMOCBsI3b MeXK/ly MacCOU U SHeprueu, UMITy/IbCOM U SHepruei.

5. Bugpl usnydeHus. OHepreTMyeckue BeJIMUMHBI U3My4yeHUs. VIHTerpasbHble U CIIeKTpa/bHbIE
XapaKTepPUCTUKHU HU3/TyUYeHUs .

6. TeroBoe paBHOBeCHOe W3/yueHue. VICIyckaTenbHasi M TIOT/IOIIATe/IbHAsi CTIOCOOHOCTH Tera.
ABCOJTIOTHO UepHOe TeJio.

7. 3aKOHBI TeIJI0BOr0 M3ayuyeHusi: 3akoHbl Kupxrodga, Credana bonbliMana 1 BuHa.

w

' B cootBerctBuu c IlonokenneM o BPC oleHMBaHMs O6GydaroIuxcsi O4YHON (opMbI MO 0Gpa3oBaTebHbIM

TporpaMmam BhICIIEro 00pa3oBaHMs — IIporpamMMam OakasaBpuarta u crieridamurera B @I'EOY BO COT'Y (ot 05.03.2018 r., mip.
Ne 47)
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

®opmyna Panes-[IxuHca. «YabTpadurosieToBast KaTacTpodar.
I'mnore3a kBaHTOB 3Hepruu. ®opmyiia [11aHKa U CeACTBUSA, BBITEKaroLle U3 Hee.
SIBnenue BHelHero (GoTo3¢deKTa U ero 3aKOHHI.
YpaBHeHue JiiHIITeNHA A1 QoTo3¢ddekTa U ero sKcreprMeHTa bHas NpoBepKa. BHyTpeHHMIA
dhoTosrddexr.
®OTOHBI, UX SHEPrusi, Macca ¥ ummyabc. ekt KomrroHa.
KopmnycKynsipHO-BO/THOBO# /1yain3M B CBETOBBIX SIBJIEHUSIX.

'unore3a pe-bpolns 0 ABOMCTBEHHOM KOPMYCKYJ/IIPHO-BOJIHOBOM TIPUPO/E YaCTUL] BelecTBa U
ee noaTeepkaeHue. (OnbIT JleBruccoHa u [)kepmepa).
CaoricTBa BoJH fie bpoitns.
CooTHollleHre HeorpeeneHHoCTel ["etizeHOepra.

ATOMHBIE CHIEKTPbI M WX 3aKOHOMepHOCTH. IloctosiHHast Pupbepra. O6oOieHHast dhopmysia
Bbanbmepa.

Mopens atroma ToMcoHa ¥ ee HENPUMEHUMOCTb [/ OMMUCAHUS JIMHEMUaTbIX OMTHYEeCKUX
CTIEKTPOB.
OnbiThl Pesepdopaa no paccesiHuto anbga-uactul. [lnaHetapHasi MoJiesib aToMa, ee MpoBepKa U
ee HeJJOCTaTKHU.
KBanToBbele noctynatel bopa u ux 3skcnepuMeHTasibHOe ToATBepkJeHue (OmnbiTr ®dpaHka U

Iepiia).

. Teopust cTpoeHust BoJj0po/10110100HBIX aTOMOB 110 Bopy.
22.
23.
24.

Yuer aBW)XeHHUd siipa B Teopur bopa.
MaruuTHble cBOMCTBa atoMa B Teopun bopa. Hefgocratku Teopuun bopa.
OcHOBHbIE TOI0)KEHUs] KBAHTOBOW MeXaHWKH. (BOJHOBasi (DyHKLMSI, ee HODMHUPOBKA, CpeJHUe
3HauyeHus, OnepaTopbl UMITy/IbCA ¥ SHEPIUH).
BonnoBoe ypaBHeHue LlIpeauHrepa.
CraupnoHapHoe ypasHeHue [llpenuHrepa.

[IpyMeHeHre KBaHTOBOM MeXaHWKM K TMPOCTEMIIMM 3ajayaM O CTalMOHApHBIX COCTOSIHUSIX
yacTtupl (HacTuiia B IpsIMOYTOJIbHOM MOTeHLMAIbHOM siMe.)

[TpuMeHeHre KBAHTOBOM MeXaHWKM K TIPOCTEHMIIMM 3aZilauaM O CTaLMOHAPHBIX COCTOSIHUSIX
vactuipl  ([IpoxokgeHre uacTUILI  Yepe3  TPSIMOYTOJbHBIA — TOTEHIMAIbHBIA  Oapbep.
KoadduimeHTsl 0Tpa’keHUs: U MPO3payHOCTH).

KBaHTOBO-MexaHWuecKasi Teopusi aToma.
OneKTpPoH B BOJOPO/0II0[00HOM aToMe. DHePreTUYeCcKUi CIieKTp /IeKTPOHa.

KBaHTOBbIe uK(C/Ia: I/1aBHOE, OpOUTAIbHOE M MarHUTHOe opOuTabHOe. OpOUTabHBIM, CITUHOBBIM
Y TIOJIHBIY MeXaHWYeCKU U MarHUTHBIM MOMEHTHI 9/IeKTPOHa B aTOMe.

OpOuTanbHBIE MOMEHT KOJIMYEeCTBA JBVPKEHWS, MarHUTHBIA OpOWUTa/lbHBI MOMEHT. OIbIT
[IITepHa u ['epnaxa.

CoOCTBeHHBIM MOMEHT KOJTMUECTBA JBMXKEHUS 3/IeKTPOHA (CITUH), MAarHUTHBIM CITHHOBBIM MOMEHT.
CrnrHOBOEe ¥ MarHWTHOE CITIMHOBOE KBAaHTOBBIE UMC/IA.

[TonHbIN MexaHWYeCKU MOMEHT 371eKTPOHA, IMOJIHbIA M 3()(eKTUBHBbIM MarHUTHblIE MOMEHTHI.
BHyTpeHHee 1 MarHUTHOE BHYTPEHHee KBaHTOBbIe uncia. Paktop JlaHzge.

OmnpeiesieHre SHEPreTUUECKUX COCTOSTHUHN 3/IEKTPOHOB B CJIOKHBIX aToMax. Cri0)keHre MOMEHTOB
Y TUITBI CBSI3U 3JIEKTPOHOB B aTOMe.
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36. 3acTpoiika 3/1eKTPOHHBIX 000/104ueK B aToMe. [Ipuniun Iaysm.

37. OnTuyeckye CreKTpbl C/I0KHBIX aTOMOB.

38. OHepreTUuecKre yYpOBHU M ONTUYECKUM CIIEKTP aTOMa BO BHEIIIHEM [OCTOSSHHOM MarHUTHOM
niosie. (HopmasnbHbIl 1 aHOManbHbBIN 3 dekT 3eemaHa, 3¢ dekT I1aiieHa-baka).

39. DjieMeHTapHbIe CBe/IEHHUSI O CTPOEHUH MOoJieKyl. OCOOeHHOCTH MOJIEKY/ISIPHBIX CTIIEKTPOB.

40. KsaHToBaHMe KomebaTe/NbHBIX U BpaljaTelbHBIX YPOBHE.
KOMOMHAIIIOHHOT'O paccesiHusi CBeTa.

CriekTpsbl

41. OTKpbITHE PeHTTeHOBCKUX Jlyuel. PeHTTeHOBCKYMe CrieKTpbl. 3aKoH Mo3/u.

TIOT/IOIIEHUST U

42. [Oudpakims ¥ uHTepdepeHLMOHHOe OTpa)keHHWe PpEeHTreHOBCKUX Jiyuell. YpaBHeHue Jlaya.
YcnoBue Bynbda-bparra.

IToka3aTe/nM ¥ KPUTePHHU OL[eHUBAaHUA KOMIIeTeHIUH Ha pa3/IMYHbIX 3Tanax ux ¢opmMupoBanus,

OnMcCaHye INIKdJ/1 OlleHUBaHUuA

YpoBeHb chOpMHPOBAHHOCTH KOMIIETEHIIHI

«MHUHHUMATBHBIH
YPOBEHb
He JIOCTUTHYT»
(MeHee 55 6a/10B)

«MHUHHUMAa/TbHBIH
YPOBeHb»
(56-70 6an10B)

«CpeaHuil ypoBeHb»
(71-85 b6as10B)

«BbICOKHMI1 YPOBEHb»
(86-100 6an10B)

Komnemenuyuu He
chopMUpoBaHbL.

Komnemenyuu
ccbopmuposaHbl.

Komnemenyuu
ccbopmuposaHbl.

Komnemenyuu
CchopMUpPOBAHbBL.

3HaHUs OTCYTCTBYIOT, | ChopMHUpOBaHEI 3HaHus o0MpHEBIe, | 3HaHUS TBepJble,
YMEHUs W HaBBIKA He | 6a3oBbIe CTPYKTYPBI | CUCTEMHBIE. apryMeHTHPOBaHHBbIE,
c(hOpMHUPOBaHBI. 3HaHUi. YmeHnust HOCAIT | BCeECTOPOHHMUeE.
YMeHusi pparMeHTapHBI | PerpOAyKTUBHBIN YMmenus YCIIeIHO
u HOCSIT | Xapakrep, TIPUMEHSFOTCS K
pernpoyKTUBHBIN TIPUMEHSIFOTCS K | peLleHUI0 KaK TUIOBBIX,
Xapakrep. pelleHuo TUTOBBIX | TAK W HeCTaH[ApTHBIX
eMoHCTpUpyeTcs 3a/laHUM. TBOPUECKUX 3a/laHuUH.
HU3KUH ypoBeHb | JleMOHCTpUpyeTcs JeMoHCcTpUpyeTcs
CaMOCTOSITe/ILHOCTU [IOCTaTOYHbI YPOBEHb | BBICOKHI YPOBEHb
IPaKTUYEeCKOr'o HaBbIKa. | CAMOCTOATE/IbHOCTU CaMOCTOATe/IbHOCTH,
YCTONYHMBOTO BBICOKAsd a/lallTUBHOCTh
NPaKTUYEeCKOro HaBblKa. | MPAKTUYECKOr0 HaBbIKa
OmnucaHue KpuTepueB OLleHNBaHUA
O6yyarormuiics O6yyatoruiics O6yyarormuiics O6yyatormuiics
JIeMOHCTpUpYeT: JleMOHCTpUpYeT: [leMOHCTpHUpYeT: JleMOHCTpUpYeT:
- CyllleCTBeHHbIe | - 3HaHUA | - 3HaHVe U IIOHUMaHue | - riybokue,
npobenbl B 3HAHWSIX | TEOPETUUECKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHHE u
yueOHOr0 MaTepuana; Marepuarna; KOHTPOJIUPYEMOTr0 aprymMeHTUpOBaHHbIe

- AOIMYCKAKOTCA

- HeIlO0J/IHbIeé OTBEeThl Had

o0BbeMa TIPOrpaMMHOTO

3HdHHSA TIpOrpaMMHOI'O
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MIPUHLUIHA/IBHbIE OCHOBHbIe  BOTPOCHI, | MaTepuasa; Marepuana;
OlIMOKM TIpY OTBETE Ha | OLIMOKM B OTBETe, | -  TBepAble  3HAHWS | - TIOJHOE TIOHUMaHHUe
OCHOBHblEe  BOTIPOCHI, | HEJJOCTaTOUHOE TeopeTUYeCKOro CYILIHOCTH u
OTCYTCTBYeT 3HaHWe U | IOHMMaHWe CYI[HOCTH | MaTepuasa. B3aUMOCBSI3U
MOHMMaHe OCHOBHBIX | HM371araeMbIX BOTIPOCOB; | -CIIOCOOHOCTB paccMaTprBaeMbIX
TIOHATHH U KaTeropuii; | -  HeyBepeHHble U | yCTaHaB/IMBaTb Y | TIPOLIECCOB W SIBJIEHUIA,
-HeTIOHUMaHue HETOYHbIE OTBETHl Ha | OOBSCHSATH CBSI3b | TOUHOE 3HaHUe
CYILHOCTH JIOTIOJTHUTE/IbHbIe NPaKTHKU W TEOpHH, | OCHOBHBIX TIOHATHH B
JIOTIOTHUTE/IbHBIX BOIIPOCHI; BBISIB/ISITD pamMKax 00Cy)KIaeMbIX
BOMPOCOB B  paMKax | - HeJJOCTaTOYHOe | TTPOTUBOPEYHS, 3a/laHNH;
3a/laHuUM; BJIafleHVe JIUTePaTypoH, | mpobiembl u| - Cr1Ioco6HOCTh
- OTCYTCTBHE YMeHHs | peKOMeH/J0BaHHOMN TeHJIeHLIUN pa3BUTHS; yCTaHaB/IMBATh u
BBITIO/THATh MporpamMMoi - MpaBU/IbHbIE U | 0OBSCHATH CBsI3b
MpaKTUYeCKue 3aflaHvisl, | JUCLIUIIIMHG; KOHKpeTHBI, 0e3 | MPaKTHKU U TEOPUH;
TpelyCMOTPEHHbIE - ymeHue 6e3 TPyOBbIX | TPyOBIX omoboK, | - JIOTUYeCKU
MpOrpamMMoi oImmMb0K pelaTh | OTBEThI Ha | TIoc/iejoBaTe/bHbIe,
TUCLIUTUTAHBI; MpaKTUYeCKWe 3a/laHusl, | TIOCTaBIeHHbIE coziepyKaTesibHbIe,
- OTCYTCTBHE | KOTOpbIe crieflyeT | BOTIPOCHI; KOHKDeTHbIe u
TOTOBHOCTH BBITIOTHUTb. - yMeHWe  pellaTh | MCUepIIbIBAIOLHe
(criocobHOCTH) K TpaKTUYeCKHe 3a/laHusi, | OTBETHI Ha BCe 3a/laHus,
OUCKYCCUM ¥ HU3KYIO KOTOpBIe crenyeT | a TaKxKe
CTeTleHb KOHTAaKTHOCTH. BBITIOJTHUTE; JIOTIOJTHUTE/IbHbIE
- B/aJileHVe OCHOBHOM | BOIPOCHI
JIUTEepaTypoH, 9K3aMeHaTopa;
PeKOMeH/J0BaHHOU - yMeHWe  pelIaTh
TIpOrpaMMoi MpaKTUYeCKUe 3a/1aHus;
JUCLIUTUTHHBI; - cBoboHOE
- Hanuure coOCTBEHHOM | MCIO/Ib30BaHue B
0060CHOBaHHOM OTBeTaX Ha BOIPOCHI
TIO3ULIUU Mo | MaTepuasoB
o0Cy>K1aeMbIM PEeKOMeH/J0BaHHOM
BOITPOCAM. OCHOBHOM u
B03MOsKHBI JIOTIOJTHUTE/IbHOM
He3HauuTe/IbHbIe JIATEepaTyphbI.
OTOBOPKH M HETOUHOCTH
B PacKpbITUH
OT/Ie/IbHBIX TIOI0XKEHUH
BOIIPOCOB,
TIPUCYTCTBYET
HeyBepeHHOCTh B
OTBeTax.
OneHka OueHka OneHka OueHka
«HEY/IOBJIETBOPUTE/Ib | «y/IOBJIETBOPUTEIBHO | «XOPOLIO» / «3aUTEHO» «OT/ITMYHO» /
HO» /He 3aUTeHO » / «3auTeHo» «3aUTEHO»

9. YuebHo-MeToANUecKoe H HH()OPMAI[MOHHOE 00ecrieueHHe AUCIUIUIUHBI (MOAYJIs)
Pexkomenjyemas imreparypa

1. CagenbeB U.B. Kypc obmeit ¢pusukwu/ 1.B. CaBenbeB — M.: M3a-Bo ACT, 2004. T.5- 368 c.

N

M.: Hayka, 1988.-656 c.
4. Inonsckuii 3.B. ATomHas ¢pusuka /3.B.11Inonsckuii - M.: Hayka, 1984. T.1.-552 c.

v

CuByxuH [1.B. AtomHas T sepHas ¢pusuka/ [1.B.CuByxun-M: dusmaraut, 2002. T.5-784 c.
3. Tonbgun JI.JI., HoBukoBa I'.I1. Beesenue B kBaHTOBY10 (pr3uky/ JI.JI. 'onbaun, I'.J1. HoBukoBa.-

[Mnonbckuii 3.B. AtomHas ¢usurka /3.B. llInonsckuii.-M.:Hayka,1984. T.2.- 447 c.




[onosHUTeNbHas mUTepaTypa
1. Hob6peros JI.H. AtomHasi dusuka/JI.H. [Jooperjos. -M.:dusmatrus, 1960.-348 c.
2. ®pu C.3. Kypc obugeit ¢pusukwn/ C.D. @pu, A.B. Tumopesa. — M.: TUT-TJI, 1957. T.3.- 608 c.
3. WpomoB WMN.E. COopHMK 3ajau 1o aromMHOW ¢(usuke u sgepHoit ¢usuke/ U.E.Mpomos.-M.:
OHeproaromuszar, 1984.-215c.
B mporiecce u3yueHWs JUCLIMIUIMHBI MCIIOB3YHOTCSA pa3/aTOYHbI Marepuan sl U3ydeHus
JIeKLIMOHHOTO MaTepHasa, yueOHbIM MaTepras B 37IEKTPOHHOM BUJE.

10. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHHe AUCHUIIMHBI (MOYJIs)

Aya. 21 YueOHbIe ayAUTOPHH /i/Isl IPOBe/{eHUs 3aHATUH JIEKLIMOHHOT0 THIA:

TIperio/iaBaTe/IbCKUii CTOJ; CTYJI; CTOMIBI 00YYarOIUXCs; CTY/Ibsi; Kadepa; KacCcHast J0CcKa

Aya. 21 YuyeOHbIe ayfUTOpPHH ISl NPOBeJEeHHs NMPAKTHYECKHUX 3aHATHH, KYPCOBOIO INPOEKTHPOBAHHSA
(BBINMO/IHEHNA KYPCOBBIX pPadoT), TPyNIoOBbIX U MHAMBH/AYAIbHBIX KOHCY/IbTALlH, TEeKYIero KOHTPOJIS H
MPOME)XYTOYHO!M aTTeCTaliH, a TAK)Ke CAMOCTOSTe/IbHOI PadoThI 00yJaloIUXCA: TTPeNo/iaBaTeIbCKUA CTOJ;
CTYJI; CTOJbI 00YYarOIUXCS; CTY/Ibsl; Kadepa; KlaccHas JoCcKa

Ayp. 27 JIabopaTopuH: KOMIBIOTEPHbIE K/IACChI: MPENo/aBaTe/IbCKUi CTOJI, TIPErofaBaTe/IbCKUid CTYJI, CTOJBI
o0yyJaromuxcsi, CTyJbsl, KIaCCHasi [OCKa, MYy/IbTHUMEJWMHBIA KOMIUIEKC (TIPOeKTop, 3KpaH), KomoHkW, IIK
nipertogaBaress, [TK obyuaromuxcs, nporpammuoe obecrieuenre: Adobe flash player 31; Adobe reader 10; Java
6.0; Win rar; Microsoft Office 10; Microsoft Visio 10; Kaspersky TotalSecurity

Aya. 19 MHTepakTuBHas gocka Smart Board — 1 miT; Pabouas cranius RU Ergo Home 123/ Keyboard
USB/mouse optical USB/400 W 17 — 1 mT. ¢ nmporpamMHbiM obecriedeHreM, BBIXOJOM B CeTh VIHTepHeT
U JIOCTYIIOM B 3/IEKTPOHHYIO oOpa3oBaresnibHyo cpeay COI'Y. TIpoeKIMOHHOe My/bTUMeAuHHOoe
obopyoBanue (My/IbTUMeAUUHBIN TTpoekTop Optoma Dx 327 ¢ MOTO/IOUHBIM KperyieHHeM-KPOHIITeHH
Kromax PROJETOR-10 ans npoektopos 3 cT. Hak/1oH; OkpaH DINON Manual 180x180 MW- 1 mir.
IIporpammHoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free
(Cobognoe I10); Cuctrema tectrpoBanus Sunrav WEB Class (beccpounoe I10).

Bubi1roTeKka, B TOM UHC/e UWTAIbHBINA 3a1: CTOMBI , CTy/bsA, [IK oOyuaronuxcs, mporpaMMHoe obecrieueHue:
Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 10; Microsoft
Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

11. JIuct 06HOB/IEHHSI/aKTya/TH3aLUH
(Ecnu npoepamma 6bu1a o6Ho81eHa, mo cnedyem 0obasumb caedyroujee (8blopamb HyXiCHbIL 8apuaim))

[MporpammMa o6GHOBJIEHa.

[Tporpamma paccMOTpeHa M yTBepsKJeHa Ha 3acejaHuM Kadeapbl (GU3WKU YU aCTDOHOMUU
HaumeHosaHue Kageopbl
OT «25» 06 2020 r., mpoTtokos Ne 10 .

[MporpamMa opfobpeHa Ha 3acefjaHUM COBeTa
(hakynbTeTa OT « » 20___ 1., ipoToKO/ Ne

WIN
[TporpamMma akTyaaM3MpoBaHa.
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BueceHnHbie

HN3MeHeHHA

u

AOIIO/THEHUA

YTBEPKJEHbI

Ha

3aceZlaHUH

Kadeapbl

ITpoTokorn 3acefanus Kadeapsl OT « »

20

r. Ne

26



