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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
CeeneHuna o enagensue L3N M3KU

LWL

L Bnageney KasblpwuH O.1.
IIpenonaBarenb - M9M - Waermagmarop __ |RBA2a2d58-KavyrshinDI-47ez2bed KaBbipimmn
(1OIKHOCTB) (moanuce) (pacuudpoBka
TTO/ATTUCH)
COI'JTIACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
P%]KOBOI[HTGHB o Csepenun o Bnagensue L3N M3K M B
00pa3oBaTCIbHOU Brageney JlyKalleBckuin M.B. T .
IIPOTPAMMBI Waenmbnkaop __ READ7e3cb-LukashevskyMV-6844ab JlykameBckuit
(IOJKHOCTD, YUCHAsl CTETICHB, (moamucs) (pacmudpoBka
YUYEHOE 3BaHUE) MOJITIHCH)
o1 MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
3aBeHyIOHIHH w CseneHunn o enagensue L3N M3K
BBIHchaIOH_IeI/I Bnageneu Nenoe A.B.
Ka(beI[pBI WaeHTUdMKaTOp R72c90f41-DedovAV-d71cc7f4 A.B HCHOB
(OJKHOCTD, YUCHAsl CTETICHB, (moamucs) (pacmudpoBka
YUYEHOE 3BaHHE) MIOJITTHCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. IIK-1 T'oToB AHAJIIM3UPOBATh U MOJACIIMPOBATE TEXHOJIOTHYCCKUEC ITPOLECCHI, UCITIOJIBL3YEMBIC B
aTOMHOI1 SHEPICTUKEC, TCPMOAACPHBIX UCCICIOBAHUAX, TINIIA3MCHHBIX YCTAHOBKAX
I/IJ_I'3 BnaﬂeeT IMPAKTUYCCKUMHU HAaBbIKaMHU CIICKTPAaJIbHOT'O OIIPEACIICHUS OCHOBHBIX
napamMeTpoOB HU3KO- U BbICOKOTCMHGpaTypHOﬁ I1J1a3MBbI

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. KonrposnbHas pabota 1. OCHOBHBIE COOTHOILIEHUSI paBHOBECHOM mi1a3Mbl (KoHTpoibHast
pabora)
2. KontponbHas padota 2. JlnarHocTika BEICOKOTEMITEpaTypHOH T1a3Mbl. DU3KKa Jia3epoB
(KonTpoawpHas pabora)

Dopma peanmzanuu: ITncemenHas pabora
1. 3amuTa naboparopuoit padotsl 1 (JlabopaTopHas pabora)
2. 3amwuTa J1abopaTopHoii padoTsl 2 (JlabopaTopHas pabora)
3. 3amuTa pacuernoro 3aganus (IIpoBepounas pabora)

BPC aucuunjanubl

2 cemecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNnunexe KM- | KM- | KM- | KM- | KM-
Paznen qucuumimHb KM: 1 5 3 4 5

Cpok KM: 4 8 12 15 16

3HepFeTI/I‘{eCKHC CIICKTPbBI aTOMOB

3HepFeTI/I‘{eCKI/IC CIICKTPbBI aTOMOB + +

SHCpFeTI/IquKHC CIICKTPbI MOJICKYJI

SHCpFeTI/I‘IeCKHC CIICKTPBI MOJICKYJI + +

N3ny4arenbHble CBOMCTBA HU3KOTEMITEPATYPHOH TUIA3MBI

N3ny4arenbHble CBOMCTBA HU3KOTEMITEPATYPHOH TUIA3MBbI + +

OCHOBBI KOJTHYECTBEHHOM CIICKTPOCKOITUH ILIIa3MBbI




OCHOBBI KOJTMYECTBEHHOUN CIIEKTPOCKONUH I1JIa3Mbl

Meto/1bl CIEKTpaIbHON AMArHOCTUKU PAaBHOBECHOM U
HEPaBHOBECHON HU3KOTEMIIEPATYPHOH I1JIa3MBbl

Merozp! ClIEKTPaIbHON JUATHOCTUKHA PABHOBECHOU U
HEPaBHOBECHON HU3KOTEMIIEPATYPHOH IJIa3MBbl

KpaTkue ocHOBBI pu3uKH 1a3epoB

KpaTkue ocHOBbI pU3uKH 1a3epoB

I[I/IaFHOCTI/IKa BBICOKOTCMHCpaTypHOﬁ I1J1a3Mbl

JlnarsocTrka BEICOKOTEMIIEPATYPHOU IIIIA3MBI

Bec KM:

14

24

24

14

24

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 NJI-3nk-1 Bnaneer | 3nath: KonTponbhas padorta 1. OCHOBHbBIE COOTHOIIEHHSI PABHOBECHOM IIa3Mbl
MPAKTUYECKUMH HaBBbIKaMHU | OCHOBBI Teopuu aToMHBIX 1 | (KoHTponbHas paboTa)
CIIEKTPATLHOTO MOJICKYJISIPHBIX CTIEKTPOB 3ammra pacuetHoro 3ananus ([Iposepounas padora)
ornpeaeneHus OCHOBHBIX | OCHOBHBIE COBPEMEHHbIE 3amuTa naboparopaoit padotsl 1 (JJabopatopHas pabora)
napaMeTpoB  HHU3KO- W | METOJbI JHATHOCTHKHU KonTtponbHast pabora 2. JlnarnocTuka BEICOKOTEMIIEPATYPHO I1a3MBbl.
BBICOKOTEMIIEPATYPHOI TJ1a3MBI ®usuka nazepos (KonrponsHas padora)
TUTa3MBI YMeTs: 3ammuTa J1abopaTopHoii padotsl 2 (JlabopaTopHas pabora)

IIPaKTUYECKHU IPUMEHUTD
METO/]Ibl KOJIMYECTBEHHOMN
CIEKTPOCKOIINU B
HCCIEA0BAHUAX TUIA3MBI
OCYLIECTBIIATH
JIUTEpaTypHBIN MOUCK,
aHAJIN3UPOBATh HAYYHO-
TEXHUYECKYIO HH(POpMAITHIO
U YMETb BBIOUPATh
ONTHUMAJIbHBIE PELICHUS
3a/1a4 110 CIIEKTPOCKOIINH
BBITIOJTHATH OLIEHKU
U3JIy4aTeNIbHBIX CBOMCTB
IJ1a3MBI C 33/TaHHBIMU
napaMeTpamMu U reOMeTpHuen




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KontpoabHas padora 1. OcHOBHbIE COOTHOLICHHSI PABHOBECHOM IJIA3Mbl

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 14

IIpouenypa mnpoBedeHHs] KOHTPOJIbHOro Meponpusitusi: CTYICHTBl TMOJTYYarOT OWJIETHI C
3aJJaHUSIMU ¥ TOTOBSAT HA HUX OTBETHI MMCbMEHHO

KpaTlcoe coaepskaHMe 3alaHUs:
OTBeTHTH NUCHMEHHO Ha BOIIPOCHI ouiera

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI TEOPUM ATOMHBIX U 1.BBIMOMTHUTE OLIEHKY KOHIIEHTPAIUH JIEKTPOHOB
MOJIEKYJISIPHBIX CIIEKTPOB PaBHOBECHOH TIa3MbI AT aTMOC(HEPHOTO JTaBJICHUS TIPU
anekTpoHHou Temriepatype Te=12000K

2.BBINOIHATH OLIEHKY KOJIMYECTBA YACTHII B chepe
Jebast 11 CUIIbHO MOHU30BAHHOM TJIa3MBI C
temmepatypoii Te =1.5 3B u ne = 10"(17) cm”™(-3)
3.0npenenuTb KOHLEHTPALUIO JIEKTPOHOB B
PaBHOBECHOM IIa3Me KCEHOHA, €CJIM BaM yJaJIoCh
3aperuCTPUPOBATH JIBE HOHHBIE IMHKUK: | = 3 kBT/M"3,
A=529 um, E =13.9 3B, Aki=8.9-107 c*(-1), g=6 u [ =1,
kB1/M"3, A= 441 um, E = 16.4 5B, Aki=1.0-10"8 c¢(-1),
g=6

4.HaliTi OTHOCUTENIBHYIO PABHOBECHYIO 3aCEJIEHHOCTD
BEPXHETO YPOBHS 110 CPAaBHEHUIO C HUYKHUM, €CITH
OHEPreTUYECKUM 3a30p MEXKy HUMU COOTBETCTBYET
4acTOTE IMepexo/ia a30THOTO ja3epa (337 um), a
temneparypa cpeasl 8000 K

5.Kakomy unTepBany yactoT (cM”(-1)) cooTBeTCTBYET
CrieKTpasibHbIM uHTEepBal Al = 2 A Ha qynHe BosHb! 300
HM?

6.PaccunTarh 1JIMHY BOJIHBI (HM) CIIEKTPAIbHON JIMHUH
BoJ0poaonoaooHoro nona renus Hell, oTBeuatromeit
n3JlydaTesbHOMY nepexony 5 — 3. B kakoii yactu
CHEKTpa JIMHUS PacCIOJIOKEHA.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJI0BIETBOPUTEIBHO" BBICTaBISECTCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-2. 3amuTa pacyeTHOro 3a/IaHus

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpOIBHOTO0 MeponpusaTus: [IpoBepounas padora

Bec konTposabHoro meponpusitusi B bPC: 24

IIpouenypa mnpoBeleHHs] KOHTPOJbLHOro MeponpusaTusi: CTyAeHTHl MOJIY4arOT BOMPOCH U
TOTOBST HA HUX MHUCbMEHHO OTBETHI

KpaTlcoe CodcpiKaHUuE 3alaHUA:
BrimonmsuTs 3aJaHueC

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMmers: BBITIOJIHATD OILICHKH 1.CoctaBuTh Iporpammy pacuyéra cocTaBa paBHOBECHOM
M3JIy4aTeIbHbIX CBOMCTB IIA3MbI C raa3Mbl B quanaszone temiepatyp 0.5 — 5 »B. Paccunrats
3aJaHHBIMU  TIApaMeTpamMH U C €€ MOMOIIBI0 COCTaB IJIa3Mbl KPUIITOHA MPU J1aBICHUU
reoMeTpuen 0.1 atm

2.CocTaBUTh ITPOrpaMMy pacd€ra COCTaBa PaBHOBECHON
1a3Mel B quamasone remneparyp 0.5 — 5 3B. Paccunrats
C ee MIOMOIIbIO COCTAaB I1a3Mbl HeoHa Ipu AasieHuu 0.01
aT™

3.CocraBuTh IpOrpaMmy pacuéra cCocTaBa paBHOBECHOM
1a3Mel B quana3one remneparyp 0.5 — 5 3B. Paccuurats
C €€ TIOMOIIbIO COCTAB IJ1a3Mbl KCEHOHA IPH TaBIEHUU
0.001 atm

4.CocTaBUTh IPOrpaMMy pacdy€ra cocTaBa paBHOBECHOM
1a3Mel B quana3one remneparyp 0.5 — 5 3B. Paccuurats
C €€ ITOMOIIBIO COCTAaB IIJIa3Mbl I'eJINS TP 1aBICHUM 1
aTMm.

5.CocTaBuTh porpamMmy pacuéra cocTaBa paBHOBECHOU
m1a3Mel B quana3one remneparyp 0.5 — 5 3B. Paccuurats
C €€ ITOMOLIBIO COCTaB IIIa3Msbl a3orta npu gasnennu 0.01
aTMm.

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe eévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsI pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OueHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO




KM-3. 3amuTa Ja6opaTopHoii padors! 1

®opmbl peanauzanuu: [luceMennas padora

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHOro Meponpustusi B BPC: 24

IIpoueaypa npoBegeHHs] KOHTPOJIbHOro Meponpusitusi: CTyIeHTbl IOJIy4arOT OWJIeTHl ¢
3a/laHUsIMU ¥ TOTOBSIT Ha HUX OTBETHI TUCHMEHHO

Kparkoe coaep:kanue 3a1aHus:
BeimosinuTe 3aganue ounera

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTb: NPAaKTUYECKH ITPUMEHUTH
METO/bI KOJIMYECTBEHHOU
CIIEKTPOCKOIIMA B MCCIIEJOBAHUAX
I1a3Mbl

1.CocTosIHMS M KBAaHTOBBIC YKCJIA CBA3AHHBIX
3JIEKTPOHOB B aTOME

2.Tunbl paauallMOHHBIX epexoaoB. HenpepriBHOE
M3IIy4eHHe mia3mMel. M3nyueHne cuekTpanbHbIX JTMHUI:
WHTEHCUBHOCTH, KOHTYp U IIUPUHA

3.YpOBHU 3HEPTUHU U CIIEKTPbI U3TYyUYEHUS AaTOMHBIX
gactuil. [TpaBuiia or6opa it MU3BMEHEHUS! COCTOSTHHM
M3IIy4aroulero aroma

4. VIHTEHCUBHOCTH CHEKTPAIBHBIX JUHUH, KOHTUHYYMA,
MOJIEKYJIIPHBIX 1oJoc. VX CBA3b ¢ mapameTpaMu
HU3KOTEMIIEPATyPHOU MJIa3Mbl

5.CocTosiHKE JIOKAJIBHOTO TEPMOJUHAMUYECKOTO
paBHOBECHS B TUIa3ME U €0 MCII0JIH30BAHUE B
CIIEKTpaJIbHOM JUArHOCTUKE

6.MeTo/TbI CIIEKTPAIBHOTO ONIPEACIICHUS TEMIIePaTyphl U
KOHIIEHTPALIMH JICKTPOHOB aTOMAPHOM IJIa3Mbl

Onucanue MKaJbI OlleHUBAHUS

Ouyenka: 5

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu eblnonenus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS €CIIN 3a/1aH1e
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANPABICHUE [l PELIEHUs 3a/1a4

Oyenka: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-4. 3ammra 1adoparopHoii padorni 2

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitusi B bPC: 14

IIpoueaypa npoBedeHHs] KOHTPOJIbHOro Meponpusitusi: CTyIeHTHl MOJy4alOT OHJIETHl ¢
3a/IaHUSIMU ¥ TOTOBSIT HA HUX OTBETHI TMCbMEHHO




KpaTtkoe conepxkaHue 3a1aHusi:
BelimonHuTh 3agaHue Ouiera

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTs: OCYLIECTBIISATh 1.KpuBble NOoTEHIMAIBHON 3HEPTUN JBYXAaTOMHBIX
JUTEPaTypPHBIN IIOUCK, MOJIEKYJI U HOHOB. DHEPIUsl JUCCOLUALUU MOJIEKYIL.
aHaJIU3UPOBATH Hay4YHO- 2.1Ipunnun ®panka-KoHnoHa 1 OTHOCUTENIBHbBIE
TEXHUYECKY0 HHQpOpMALUI0 U MHTEHCUBHOCTH 3JIEKTPOHHO-KOJI€0aTeIbHbIX MOJIOC.
YMETh BBIOMpPATh ONTUMAJbHBIC 3.CrexTp usnmydeHus: abCONFOTHO YePHOTO Tena. 3aKOH
pelIeHus 3a1a4 10 CIIEKTPOCKOIIHH IInanka.

4.Metozpl ornpeeseH st JOKaJIbHBIX TapaMeTPOB
IJ1a3Mbl, IpeoOpa3zoBanue AoGers.
5.CopmynupyiiTe NpUHIUIBI BHIOOPA AUCIIEPCUU U
LIMPHUHBI ILEJIH CIEKTPAJILHOTO IIprbopa Juis
WCCIIEIOBAaHMSI KOHTYPA CHEKTPAIbHOM JIMHUH C
oxxugaeMol mupunoi <0.5 A.

6.Cuntas annapatypHyr0 (YHKIIUIO CIIEKTPAIbHON
cucteMbl paBHOU 0.2 A, OLIEHUTH TEMIIEPATypy aTOMOB
aproHa, HaYWHasi C KOTOPOH HEOOXOIUMO YUUTHIBATh
JIOTUIEPOBCKOE YIIMPEHUE CTIEKTPAIBHBIX JIMHAN B
obxactu A>800HM.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJIS PEIICHUs 3314

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-5. KontpoabHas padora 2. /[HarHOCTHKA BbICOKOTEMIIEPATYPHOH IJIA3MBbl.
du3ukKa Jia3epoB

®opmbl peaju3anum: buners (MMCbMEHHBIH OMPOC)

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpustusi B BPC: 24

IIpoueaypa npoBedeHHs] KOHTPOJIbHOro Meponpusitusi: CTyIeHTHl MOJIy4aloT OHJIETHl ¢
3aJJaHUSIMU ¥ TOTOBSAT HA HUX OTBETHI MHCbMEHHO

Kparkoe conepxxanue 3aganus:
OTBeTUTH NMCHbMEHHO Ha BOIIPOCH Ouiera

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE COBpPEMEHHbIE 1.OCcHOBHBIE CBOKCTBA MHAYLMPOBAHHBIX ONTHYECKUX
METO/bI JUATHOCTUKH ILIA3MBI Nepex0I0B, MPUHIIMIT PabOTHI J1azepa




2. .nTepdepomerpus maa3Mbl, OCHOBHBIC THITBI
UHTEp(HEPOMETPOB

3.TeneBas dotorpadus U NUIMPEH METO/

4. KopnyckymsipHasi AMarHOCTHKA BRICOKOTEMITEpaTypHOU
I1J1a3Mbl

5.Ilornomuienue u oTpakeHUE 30HIUPYIOLIETO U3ITYUECHHUS
B IJIa3M€, OCHOBAHHbIE HA HUX METO/bl TUarHOCTUKHU
6.Tumnbl paccestHus, AMarHOCTUKH, OCHOBAHHbIE Ha
paccestHuM U UX 0COOEHHOCTHU

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu eblnoanenus 3Hanus: OLeHKa "Xopouio" BbICTaBISETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO
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COJIEP)KAHUE OIIEHOYHBIX CPEJICTB IPOMEXYTOUYHOM ATTECTAIIUU

2 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

1.

AtomBopa. YpOBHH 3HepTHH. OPGHTEL CIIeKTp aTOMa BOJOPOA.

. THIIBI paTHALHOHHBIX MTePeX 0/10B. HenpepsIBHOE H3Ty YeHHE ILTa3MBl.
H3:1y4eHHe CIIeKTPaIbHBIX THHHH: HHTEHCHBHOCTH. KOHTYP H ITHPHHA.

. BBINOIHHTE OLEHKY KOHIIGHTPALHH 31eKTPOHOB PABHOBECHOH IL1a3MbI

Ar aTMochepHOro JaBIeHHA IPH 31eKTP OHHOH Temmnepatype 7.=12000K

IIpouenypa npoBeaenust

CTyneHThl MOTy4aroT OUIETHI C 3aJJaHUSIMU U TOTOBST Ha HUX OTBETHI MMCbMEHHO. 3aTEM OTBEYAIOT
JlekTopy.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08

0ce60€enun 0ucuunﬂuubt

1. Komnerenmusi/ Unaukarop: MJ1-3nk-1 Braneer npakTuueckMMu HaBBIKAMHU CIIEKTPAJTIbHOTO
OTpeIeTICHUsI OCHOBHBIX MTApaMETPOB HU3KO- U BHICOKOTEMIIEPATYPHOU IJIa3Mbl

Bomnp

OChbI, 3aJaHUA
1. Artombopa. YpOBHH 3HepTHH. OpOHTEL CIIEKTp aToMa BOJI0OPOJA.

2. THNBI paJHALHOHHBIX IepeX 010B. HenpephIBHOE H3TyYeHHE ITa3MBbl.
M 31y9eHHe CIeKTPaTbHBIX THHHH: HHTeHCHBHOCTH. KOHTYP H ITHPHHA.
3. BBINOJHHTD OLEHKY KOHIIGHTPAILIHH 31eKTPOHOB PaBHOBECHOH ILTa3Mbl

Ar aTMoc(epHOTo JaBIeHHA IIPH 31eKTp OHHOH TemmepaTtype T.=12000K

1.

1. DIeKTPOHHBIE KOHQHIYPAILHH H TePMbl OCHOBHBIX

cocTosHHH aToMOB (Ha mpHMepe H. He, Na)

2. CnekTpockonmusa ¢ Hcnoab3oBaHHeM I13C-aHHeek H IT3C-maTpHIL
CreKkTpaIsHOE H BpeMEHHOE Pa3pelleHHe CHCTEM C HX HCIIOIb30BaHHEM.

3. BHINOTHATH OLEHKY KOTHYECTBa HacTHII B chepe JleGas 114 CHIBHO

HOHH30BaHHOH I1a3MBIC TeMnepatypol T.=2.5 3B H n.= 10" cm.

1. MeToI5I CIIEKTPaIBHOI O ONp e/IeIeHHs TeMIIepaTyphl H KOHIEHTP aLIHH
31eKTP OHOB aTOMAPHOH ITa3Mbl.

2. Ipunanun ®paska-KOHAOHAa H OTHOCHTETbHbIE HHTEHCHBHOCTH
371eKTP OHHO-KOTeGaTeTbHBIX IT0T0C.

3. CunTas annmapaTypHyIo (yHKITHIO CIEeKTPalbHOH CHCTeMBI PaBHOH 0.2

o
A, OueHHTH TeMmmepaTypy aTOMOB aproHa. Ha49HHas C KOTOPOH

HeoOX0IHMO YYHTBIBAaTh JOILIEPOBCKOE YITHPEHHE CIIEKTPaIbHbIX 1 HHHH

B oG1acTH A= 800HM.
1. IToaHAas SHEPTHA H YHepTeTHYeCKHe Y P OBHH ABYXaTOMHBIX MOTEKy 1.

2. CocTosiHHE T0KaIbHOr 0 TepMOTHHAMHYECKOTO PABHOBECHS B IL1a3Me H
€T0 HCIIOTh30BaHHE B CIIEKTPATBHOH THATHOCTHKE.

3. HaliTH OTHOCHTENBHYK pPaBHOBECHYK) 3aCeIeHHOCTb BEPXHEro
YPOBHA II0 CPAaBHEHHIO C HHJKHHM, €CTH SHepTeTHUecKHH 3a30p
MeKIy HHMH COOTBETCTBYeT JacTOTe IepexojJa a30THOTO Ia3epa

(337 M), a TemmepaTypa cpensl 8000 K.
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1. KpHBbIe NOTEHIIHATLHOH 3HEPTHH JABYXaTOMHBIX MOJEKY.1 H HOHOB.
OHeprHs IHCCOLHALHH MOTEKy 1.
2. VIHTeHCHBHOCTH CIIEKTPaJbHBIX THHHH. KOHTHHYYMA. MOIeKy IAPHBIX
noaoc. MIX cBA3b C MapaMeTpaMH HH3KOTeMIIepaTyPHOH ILTa3MBbl.
3. OmpenenHTe KOHIGHTPAIHIO 31eKTPOHOB B PAaBHOBECHOH ILTIa3zMe
KCEHOHA, €C/TH BaM y1a710Ch 3aPerHCTPHPOBATh IBe HOHHBIE THHHH: I = 3
KBTS, A= 529 BM, E = 13.9 3B, A=8.9-107 cl. g=6 u 1 =1, KBTAL. A=
5. 441 M. E=16.43B.A=1.0-108c?, g=6.

1. VpOBHH3HEPIHH H CIIEKTPBI H3.Ty49eHHs aTOMHBIX YacTHII. [TpaBH1a
0T16opa 1715 H3MEeHEeHHS COCTOAHHE HATYJAIOIIero aToMa.

2. OnrHdeckas TOMMHHA Mia3Mbl.  PeaGcopOumsa — H3Ty4deHHs
CNIeKTPa 1bHBIX THHHI H e¢ HCIIOTh30BaHHE B CIEKTP OCKOIHH.

3. BBHINOTHHT OLCHKY KOTHYeCTBa JacTHI B cepe JeGast 114 CHIBHO

6 HOHH30BaHHOH I1a3MbI ¢ TeMnepaTypoii T.=1.53B H n.= 1097 enr3,

MaTepI/IaJ'[LI AJIA IPOBEPKU OCTATOYHBIX 3HAHHUI

P wnNe

HwnNPRE

w

1.06patHoe npeoOpazoBanue AGens CIYKUT s
OTBeTHI:

PaspeneHuns KOHTypa CNeKTPanbHOM IMHUK Ha COCTaBAAOLWME

YyéTa cnekTpasbHOM YyBCTBUTENBHOCTM Npubopa.

YuéTa adpPeKkTa camonornoLlLeHus

BoccTaHOBNEHNA NCTUHHOTO PaAnanbHOro pacnpeaeneHna MHTEHCUBHOCTU MO 3aperucTpMpoBaHHbIM
WHTErpasbHbIM N0 IMHUN HABAOAEHMA 3HAYEHUAM.

BepHslii orBeT: BOoCCTaHOBIEHUS HCTUHHOIO PaAMAIBHOIO PaCIpeIeICHUs
MHTEHCUBHOCTH 110 3aperUCTPUPOBAHHBIM MHTEIPAJIbHBIM 10 JIMHUU HAOJIIOICHUS
3HA4YECHUSIM

2.OHeprus AUCCOLMALMN ABYXaTOMHON MOJIEKYJIBI OTCUATBIBAETCS OT
OTBeThI:

HukHero konebaTenbHOro ypoBHs.

HuyKHero BpaLLaTeIbHOro YpOBHA.

OT HynA.

JHeprumn NocTynaTeNbHOro ABUMKEHUA MONEKYbI.

Bepnpriii orBeT: HukHero kosie6aTenbHOTO YpOBHS
3.Ilna3zma Ha3pIBaeTCsA ONTHUYECKHA TOHKOU, ECIIN
OTBeThI:

Ee reomeTpnyeckmne pasmepbl MeHblle GOKYCHOrO paccTosHMA 06bEKTMBA, Yepes KOTOPbIN OHa
HabntopaeTca.

Ucnyckaemoe el nsnyyeHne MoxKeT NoknaaTb ee 06BEM, He UCMbITbIBAA NOT/IOWEHMA.

Ee reomeTpuryeckme pasmepbl MeHblue Aeb6aeBCKOro paguyca.

Mcnyckaemoe el usnyyeHme GpoKycupyeTcsa B Masiblil TENECHbIN yros.

Bepnrriit otBeT: HMcnyckaemoe eif u3ydeHre MOXKET TOKUIATh €€ 00BEM, HE UCTTBIThIBAs
MOTJIOLEHUS

4.C pocTtoM TeMIiepaTyphl YEpHOTO TeJla €ro U3IydaTesIbHasi CHIOCOOHOCTh
OTBeThI:

BospacTaeT, a ee MaKCMMyM CMeLLLaeTCA B obnactb 6bonee KOPOTKUX O/TUH BOJTH.
YMmeHbluaeTcsa, a ee MaKCMMYM CMeELLaeTCA B obnactb 6bonee KOPOTKUX O/IUH BOJIH.
BospacTtaeT, a ee MakCMMyM CMeLLLaeTCA B obnacTtb 6onbLnx ANH BOJIH.
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P wnNe

AW

P wnN e

YMeHbLIaeTca, @ ee MaKCUMMYM CMeLLLaeTca B obnactb 6onbLUMX AONH BOJIH.

Bepwnbrii oTBeT: Bo3pacraeT, a ee MakCUMyM cMemiaeTcs B 00JacTh 00yiee KOPOTKUX JITTUH
BOJIH
5.CnekrtpanbHasi cepusi, COOTBETCTBYIOIIAS U3Ty4aTEIbHBIM IEPEX0AaM C S COCTOSTHUH,
Ha3bIBACTCS:
OTBeTHI:

Ounkaa.
Lep3Kas.
Peskas.
YéTtkan.

Bepnsiii otBet: Pe3kas
6.OHepreTnyecKuil ypoBEHb Ha3bIBACTCSl HEBBIPOKICHHBIM, €CIIU
OTtBeThI:

HaboaaeTcs COOTBETCTBYIOWANA eMY CNEKTPaNbHasA ANHUA.

C 3TOro ypoBHSA 3aTpyAHEHbI U3/ly4aTe ibHble Nepexobl.

3acenéHHoCTb AaHHOTo YPOBHA paBHOBECHa.

Ec/v uMeeTcs TOIbKO OA4HO CTaLMOHAPHOE COCTOSIHME C COOTBETCTBYIOLMM 3HaYEHNEM SHEPTUN.

Bepnsiii otBeT: Eciin nMeeTcs TOJIbKO OJTHO CTAllMOHAPHOE COCTOSTHHUE C
COOTBETCTBYIOIIMM 3HAYEHUEM YHEPTUH.

7.01HUM U3 CBOWCTB MHAYIIUPOBAHHBIX ONTUYECKUX MEPEXOI0B HE SBISCTCS:
OTBeTHI:

BepoATHOCTb Nepexoaa OT/IMYHA OT HY/1A TO/IbKO AN1A BbIHYXKAAOLWEro KBaHTa C SHepruen, paBHoMi
3HepPrumn paccmaTpmBaemMoro nepexoaa

MN3nydYeHHble NPU MHAYUMPOBAHHbIX Mepexoaax KBaHTbl MOIHOCTbIO TOXAECTBEHHbI BbIHYKAAOLWUM
KBaHTam

BepoATHOCTb BbIHYXAEHHOIO U3/1ly4eHMs 06paTHO NPOMNOPLMOHAbHA BEPOATHOCTU CNOHTAHHOTO
n3nyyeHus

BepoATHOCTb MHAYLIMPOBAHHbLIX NEPEXOA0B B €4AMHULY BPEMEHM NPOMNOPLMOHANIbHA NNOTHOCTU
SHEepPrumn BHELWHEro Noas B eAMHUYHOM CNEKTPasIbHOM UHTepBase

Bepublit oTBeT: BeposATHOCT BBIHYX/IEHHOT'O U3 Ty4€HHUSI 0OpaTHO MPONOpPLUOHATbHA
BEPOATHOCTH CIIOHTAHHOT'O U3TyUYCHUS

8.@opmyna Caxa onuChIBaeT
OTBeThI:

PacnpeaeneHune 3/IeKTPOHOB MO SHEPTUAM

M3nyyatenbHyto cnocobHOCTb abCoOTHO YEPHOro Tena
MOHM3aLMOHHbIN 6anaHc B paBHOBECHOW Niasme

PacnpeaeneHune 3acenéHHocTen BO3OYKAEHHbLIX aTOMOB M0 3HEPrUAM

Bepnbriii otBeT: MloHn3anoHHbIN 6anaHC B paBHOBECHOM I1a3Me
9.I'ayccoBCKUil KOHTYp CHEKTPaIbHON TUHUK (OPMHUPYETCS 3a CUET
OtBeThI:

3¢dodekTa LLTapka
3ddekrta Jonnepa
AnnapaTHoi GyHKUMKM cnekTpomMeTpa
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A wnNPRE

P wnNPRE

3dodekTta onnepa 1 annapaTHOM GYHKUNM CNEKTpoMeTPa

Bepwnprii otBet: Dddekra [lomnepa u anmapaTHON (YHKIIUU CIIEKTPOMETPa
10.ITpunnun ®panka-KoHaoHa roBOpUT 0 TOM, 4TO
OTBeTHI:

B [1BYXaTOMHOI MOJIeKy/ie 3/1eKTPOHHbIN Nepexos, B HUXKHee COCTOSIHME COBepLUaeTca npu
HEM3MEHHOM MeXAyAAepPHOM PacCTOAHUM

Nerye Bcero coBepLlwakTca nepexoabl B TAaKNE HUXKHNE KonebatenbHble COCTOAHUA, ONA KOTOPbIX O4Ha

M3 TOYEK NOBOPOTA PACMO/IOMKEHA HA TAKOM e MeXAYyaAePHOM PAacCTOSHUM, YTO U O4Ha U3 TOYEK
NMOBOPOTA B BEPXHEM COCTOAHUMU

N3nyyeHne monekyn obpasyeT cneKkTpasibHble NoaoChI

BpaluaTenbHaa TemnepaTtypa MONeKyn 6nM3Ka K TemnepaType TAMKebIX YacTuL,

Bepusliii oTBet: Jlerde BCero coBepIIatoTcsi IEPEXo/Ibl B TAKUE HIDKHHUE KOJIeOaTeIbHbIE

COCTOSIHMS, JUIsl KOTOPBIX OJIHA U3 TOYEK ITOBOPOTA PACIIONIOKEHA HA TAKOM K€

MEXIYSAEPHOM PACCTOSHUHU, YTO U OJHA U3 TOUEK I1I0BOPOTA B BEPXHEM COCTOSIHUU
11.IIpunuun [laynu roBoput o ToM, 4TO

OTBeThI:

INEeKTPOHbI 3aMONHAIOT OpObUTANIM B NOPAAKE YBEINYEHUA UX SHEPTUM

B npepenax noaypoBHA 3NEKTPOHbBI 3aNONHAIOT CHavana cBoboaHble opbuTanu

Mpu yBennMyeHUn 3apaga sapa 3ano/HEHUE 3NEKTPOHHbIX OpbuTanei NPONCXOAUT B NOPsAKe
BO3PacTaHUsA cyMmmbl N+l

Ha ogHoi opbuTanu He MOXKeT BbiTb Ho/bLUE ABYX SN1EKTPOHOB

Bepusriit otBet: Ha ogHO# opOuTamy He MOXeET OBITh OOJIBIIIE ABYX AJIEKTPOHOB
12.B uneanpHOM 1U1a3me
OTBeThI:

Yncno anekTpoHoB B gebaeBckoi chepe mHoro 6onblie 1
Yucno anektpoHoB B gebaeBcKoi chepe MHOTo MeHblue 1
He nponcxoamnT XMMUYECKUX peakumii
CreneHb MOHM3aUMKN MHoro 6osble 1

Bepnbrlii otBeT: Uncio 31eKTpoHOB B 1e0aeBCKoil cepe MHOTO Ooblie 1
13.PaBHOBECHO M1a3MOI Ha3bIBAE€TCS I1a3Ma, B KOTOPOH
OTBeTHI:

He nponcxoamnT XMMUYECKUX peakumii

KoHueHTpaLma aTomoB 60/blue KOHLEHTPaUUN MOHOB

Bce npouecch! ypaBHOBELIMBAOTCA AeTa/lbHO 06paTHBIMKM NpoLeccamm
He npoucxoanT camonornoweHma CnekTpaabHbIX INHWUIA

BepHnbriii otBeT: Bee npoiiecchl ypaBHOBEIIUBAIOTCS JETAIbHO 00OpaTHBIMU IIPOLIECCAMHU
14.01 KaKoro U3 NepeYrCIECHHBIX TapaMETPOB HE 3aBUCUT UHTEHCUBHOCTD CIIEKTPAIbHON
JIUHAM?

OtBeThI:

BepoATHOCTb Nepexoaa MeKay BEPXHUM U HUKHUM YPOBHSAMMU
KoHUeHTpaLmMa aTOMOB B BO36YXAEHHOM COCTOAHNK
KoHUeHTpaLma aTOMOB B OCHOBHOM COCTOAHUU

[AnHa BOMHbI U31yYeHUs
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Bepuriit orBeT: KoHlleHTpalusi aTOMOB B OCHOBHOM COCTOSIHUU
15.Pa3penieHHpIMA ONTHYECKUMU TIePEX0IaMU JJIsl aTOMa BOJIOPOA SIBJSIOTCS TaKue, pu
KOTOPBIX

OTBeTHI:

A3MMYTal'IbHOE KBAHTOBOE€ YNC/NI0O MEHAETCA Ha eguHunLy

A3MMyTanbHOE KBAHTOBOE YMCAO MEHAETCA Ha eAMHULLY UKW HE MeHAETCA
A3MMYTal'IbHOE KBAHTOBOE YNC/IO HE MEHAETCA

[naBHOEe KBaHTOBOE YMCN0 YMEHbLUAETCA

P wnNe

Bepublil oTBeT: A3uMyTanibHOE KBAHTOBOE YHUCIIO MEHAETCS Ha €IUHULLY
16.K xakoMy TUIy pagualiMOHHBIX IEPEX0A0B OTHOCUTCS (poTOpeKxoMOMHAIUS?
OtBeTsl:

CBA3aHHO-CBA3AHHbIM

CB0b60OgHO-CBA3AHHbIM
CBA3aHHO-CBOBGOAHbBIM
CBobogHO-cBOH6OAHBIM

HwnNPe

Bepnsiii orBeT: CBSA3aHHO-CBOOOIHBIM
17.YT1o0 13 nepeuncieHHOro He MPUBOAUT K OTKJIOHEHHUIO TIa3Mbl OT COCTOSTHUS
TEPMOJIMHAMUYECKOTO PABHOBECHS:

OTBeTHI:

OmMunYecKkunit Harpes.

AmbunonsapHaa anodoysus.
MNa3smoxMmmnYecKkne peakumu.

BbIxog, n3ny4yeHuns M3 naasmeHHoro o6béma.

P wnNe

Bepnpiit otet: [llmasMoxuMuueckue peakuuu
18.Eciu criekTpanbHast TUHUS yIIEpeHa 3a cuéT kBaaparuaHoro 3¢ dekra [lltapka, To ee
HIMpHUHA IPONOPLHUOHATIbHA

OTBeTHI:

KOHUeHTpaummn aNeKTpoHOB.

KoHLeHTpaLmn 3N1eKTPOHOB B KBaaparTe.
TemnepaTtype 31eKTPOHOB.

dHeprnmn Bo3byKAEHUA U3/TYHALOLLErO COCTOAHMA.

HwnNPRE

Bepnsiit orBeT: KoHUIEHTpalyu 31€KTPOHOB
II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku 6binoJHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBEThI JaHBI BEPHO, Y€TKO C(HhOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYCCKUX PEIICHHUH

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepualia ecth He3HAUUTEIbHBIC
HEIOCTATKU
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Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIPOCHI YIIIyOJIEHHOTO YPOBHS

1I1. Ilpaguna évicmasnenun umo20680i OUEeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
crtynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTABIISAIOIIUX.
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