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IlepBblii 3Kx3eMILIIP KOITS Ne



MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT
Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 2 IlepBelii 3x3eMILLIP KOITS Ne

Conep:xkanue

1. ITactiopt (hoHAA OLIEHOYHBIX CPEACTB

2. Ilepeuens popMupyeMbIX KOMIETEHIIUN

3. ConepxaHue OLICHOYHBIX CPEACTB IO TUCLUIUIIMHE

3.1. Bunbl O11eHOYHBIX CPECTB

3.2. ConeprkaHuE OLIEHOYHBIX CPEJCTB

4. TTopsA0K NpoBEAEHUS U KPUTEPHUH OLIEHUBAHUS IPOMEXYTOYHOM aTTeCTalluu
4.1. ITopaok MpOBeACHMS MPOMEKYTOUHOU aTTECTAUN

4.2. Kputepun olleHHBaHUS MTPOMEKYTOUHOM aTTECTAIIMK MO BUJAM OIEHOYHBIX
CPEICTB

4.3. Pe3ynbTaThl MPOMEXKYTOUYHON aTTeCTAllMd U YPOBHH CHPOPMHUPOBAHHOCTHU
KOMIIETEHLIUN
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DY

MHWHOBPHAYKU

POCCHHA

DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

®DOH/1 OLIEHOYHBIX CPENCTB MO AUCHUIUIUHE «ATOMHAs (U3MKa»

rugpoasporuHamuka PI'bOY BO «Henl 'Yy

110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n

Bepcus noxymenra - 1

ctp. 3

IlepBelii 3x3eMILLIP

KOITS Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenue nonrotosku: 24.03.03 bamnucTrka u ruipoa’spoanHaMHUKa
HamnpasnenHocth (mpoduis): bammmctika u ruapoaspoarnHaMuKa
JucuurunHa: ATomHas pu3uka
Cemectp: 5

dopma MpOMeKyTOUHOM aTTeCTaIluH: SK3aMEH

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI

W3yueHne aucuuIuimHbl « ATOMHas (pU3HMKa» HampaBiIeHO HAa (POPMHUPOBAHUE KOMIIETCH-
L1, NpUBEAEHHBIX B ClIeyOIel Tabuuue:

Ko xomre-

TEHITUU Conepxanne komrie- | MHIuUKaTophl nocTrmkeHus | [lepedeHpb mIaHUpyeMbIX pe-
cornmacHo  [reHuuit cornmacHo ®I'OC| KOMMETEHLMHU COTIIACHO | 3yAbTAaTOB OOYYEHHS 11O UC-
droc (OITOIT BO) OIIOIT [UTITIHE
(OIIOIT BO)
OIlK-1 Cnocoben npumensats [OIIK-1.1. 3nare Teopuio u| 3HaTh:
€CTEeCTBEHHOHAYUYHbIE (OCHOBHBIC 3aKOHBI B oOnactu| st noctmxenus OITK-1.1:
U OOIIeHHKEHEPHBIE [©CTeCTBEHHOHAYYHBIX Y| OCHOBBI TE€OPUHU, TPUHIIUITBI
3HAHUS, METO/BI |O0IIEHHKEHEPHBIX " METOIBI aTOMHOM
MaTeMaTUYeCKOTO ITUCITUTLIINH. buzukwy; METOJIbI
aHanam3a u |OIIK-1.2. YMeTh NPUMEHSTH TEOPETHUECKUX 51
MOJICTTUPOBAHUS, METOABl ~ MAaTeMaTHYECKOTO| SKCIIEPUMEHTAIBHBIX
TEOPETUYECKOTO U [aHaJ13a U MOJEIMPOBAHUA B| UCCIENOBAHUM B AaTOMHOMU
AKCMEPUMEHTATBFHOTO  [TpodeccuoHanbHON dbusuke; 0a3oBbIe
WCCIIC/IOBAHHS B [1EATEILHOCTH. TEOPETUYCCKUE 3HAHUS TIO
npodeccruoHanbHON OIIK-1.3. YMeTh | aToMHOH (U3HKe.
JeSTEIIbHOCTH MIPUMCHSIT METO/BI | YMETh:
TEOPETUUECKOTO u | Jlnsa noctmxenus OITK-1.2:
AKCMEPUMEHTAIBLHOTO MOHWMAaTh, M3Jaratb U
WCCIIC/IOBAHHS B | KPUTHYICCKHU
npodeccruoHanbHON aHaIM3UpOBaTh  0a30BYIO
JeSITEIbHOCTH. o0uiepu3nyecKkyro
UH(OPMAIHIO;
MOJTb30BaThCsl  OCHOBHBIMHU
MOHATUSIMH, 3aKOHAMH U
MOJICIIIMHU aTOMHOH
(GU3MKY; pelaTh THUIIOBBIE
3aJ1auu; WCTIOTb30BaTh
0a30Bble  TEOpETHYECKHE
3HAHUSA o aTOMHOU
© ®I'bOY BO «Yeal ' ¥»




DY

MHWHOBPHAYKH POCCHUU

dDe/:LepaJILHoe TOCYyIapCTBCHHOC OIOKETHOE 06pa3OBaTCJ'II>HOG

YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n

®DOH/1 OLIEHOYHBIX CPENCTB MO AUCHUIUIUHE «ATOMHAs (U3MKa»

rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

ctp. 4

IlepBelii 3x3eMILLIP

KOITS Ne

dusuke.

Bnaners:

Jns noctmwkenns OITK-1.3:
METOAAMHU
aHamm3a
AKCIEPUMEHTAIBHON u
TEOPETUYECKOU
¢dbusznveckoir MHOpMaIUu;
HABBIKOM
KOHKPETHBIX
3aj1a4 10 aTOMHOM (HU3HKeE.

00paboTKu

pelIeHus
bU3HIECKUX

3. COAEP’KAHUE OINEHOYHbBIX CPEJACTB 110 JUCIHHUIIJIMHE

3.1 Buabl OLlCHOYHBIX CPEICTB

Kontpomupyemelie
Ne | Kontposmpyemslie KonTponupyemsie POTHPY HanmenoBanue
YPOBHU OCBOCHHUS
/1 KOMIICTCHITUHU pasaensl . OIICHOYHOTO CPECTBA
KOMIICTCHITU I
OTyer 1o NPakKTUYECKUM
Beenenue. AToMbI 1 . .
1 OIIK-1 apa 0a30BbIH, CPEAHUN | 3aJJaHUSIM, KOHTPOJIbHBIE
BOIIPOCHI
DKCIEpUMEHTATbHBIC . . | OTuer Mo MPaKTUIECKUM
0a30BbIH, CpEIHUI,
2 OIIK-1 OCHOBBI KBAHTOBBIX BBICOKIH 3a/1aHUSIM, KOHTPOJIbHBIE
IIPEICTABICHUI BOIIPOCHI
dusznyeckue . . | OTuer Mo MPaKTUIECKUM
. | Ga30BBIii, CpeqHUA,
3 OIIK-1 MIPUHLHUITBI KBAHTOBOM s 3a/IaHUSIM, KOHTPOJIbHBIE
BBICOKHUI
MEXaHUKH BOITPOCHI
. ., | OTuer no NpakTUIYECKUM
Crtpoenue aroma u 0a30BbIi, CpeIHUH,
4 OIIK-1 . 3aJaHUSIM, KOHTPOJIbHbBIE
AQTOMHBIE CHEKTPBI BBICOKHI
BOIIPOCHI
. . . | OT4er mo npakTU4ECKUM
CrtpoeHue u cBoiicTBa | 0a30BBIiA, CPETHU,
5 OIIK-1 . 3a/1aHMSIM, KOHTPOJIbHbBIE
MOJIEKYIT BBICOKHUI
BOITPOCHI
. . . | OTuer no NpakTHYECKUM
KBanToBbI€ CBOMiCTBa | 0a30BBIi, CpEIHUH,
6 OIIK-1 3aJjaHUSAM, KOHTPOJIbHbIE

TBEPABIX TCII

BBICOKHUN

BOITPOCHI

3.2 ConepskaHue OLEHOYHBIX CPEICTB

3.2.1 baza BonpocoB /sl OLIEHKH 0a30BOT0 YPOBHS

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
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Bepcus noxymenra - 1 cTp. 5

IlepBelii 3x3eMILLIP

KOITS Ne

®dopmynupoBKa Borpoca

BapuanTs! 0TBETOB

BBenenue. ATomel U siapa

1 D¢ dexTrBHOE CEUCHNE B3aNMOACHCTBHSA - 3TO

1. momaap ce4eHus aToma - LEHTpa B3auMOJEHCTBUS
2. momaab Ce4eHUs HEHTPa B3aUMOIEHCTBUS
3. moms dYacTHI, HCHBITABIIMX B3aHMOJCHCTBHE,
OTHECEHHas K YHCIy LEHTPOB B3aMMOJCHCTBHSA Ha
€IMHMIIE IIOIIAA MHUIIICHU
4. mons 4acTHIl, MPOIIeNIINX §e3 B3anMoIelicTBHS,
OTHEeCEeHHAsl K YHMCJIY UEeHTPOB B3aMMO/JEHCTBUS Ha
eIMHHIIE TI0IAAN MUIIEHI

TUIONIA/Ib CEUCHUS Spa - IIEHTPa B3auMOJICHCTBUS

2 Kakoe B3aHUMOJIEIiCTBHE
OTPENENSAIONUM JIII  [TOHUMaHHS
aroma?

SIBJIACTCA
CTPOEHHUS

siIepHoe (CHIIbHOE)
JJIEeKTPOMATHUTHOE

T'paBUTAllTUOHHOC
BCC NNCPCUYUCIICHHBIC OJMHAKOBO BA’KHbI

3 [punensroE
mapameTp) - 3T0

paccTostHue (IpuLIETBHBIA

5.
1.
2.
3. cmaboe
4.
3.
1.

pacCTOsiHHE MEXIy TpaeKTopHei
YaCTHIBI M PACCEHBAIOIINM LIEHTPOM
2.  paccTosHME MEXIy  B3aUMOJCHCTBYIONIMMHU
JacTUI[AMU
3. IOHATHE HE UMEET CTPOTOIO OIPEAEICHHs
4. paccTosiHMe MeKAy JIMHUeH IepBOHAYAJbLHOIO
ABHKEHUS YAaCTHIbI ¥ paccelBaIINM HEHTPOM

JABHKCHUA

4 OTIUYUTEILHON 0COOEHHOCTBIO
paCC@ﬂHI/Iﬂ YaCTHULIBI SIBJISICTCSA

yIpyroro

1. coxpaHeHue MOTHON SHEPTUH NMPH B3aUMOCHCTBUU
2. coXpaHEHHE UMITYIIbCa TIPH B3aUMOJIEHCTBUN

3. HEeM3MEeHHOCTb COCTOSIHMIl CTAJKHBAIOIIHXCS
YaCTHI

4. paBEHCTBO YITIOB PACCESIHHS HAJIETAIOIEN YaCTULBI
U yITIa BbIJIETA YaCTHULIbI-MUIIEHU

5. HEM3MEHHOCTb HAalPaBICHUN IBUKECHUS
CTAJIKMBAIONIMXCS YaCTHIL

6 Pazmep oanexkTpoHa cregyer y4YWTHIBaTh IIPH
PacCMOTPEHNH IIPOLIECCOB

. IPOUCXOJISIIIMX B aTOMax

. IPOUCXOJIAIINX B AAPaxX aTOMOB
. HIKOIa He YYUThIBATh

. IPOMCXOAIINX B TBEPAOM Tele
5. Bcerja y4uThIBaTh

AW —

9KCHepI/IMeHTaJ'H)HBIe OCHOBBI KBAHTOBBIX HpeI[CTaBHeHI/Iﬁ

1 VYpaBuenune DOiinmireiina s orodaddexra
MPEACTAaBIsIeET CO00M NpHMEHEHHE K JaHHOMY
SIBJICHUIO. ..

. 3aKOHa COXpaHCHUA UMITYJIbCa

. 3aKOHA COXPAHCHUS IHEPTUHN

. 3aKOHa COXpaHCHUA 3apdaaa

. 3aKOHa COXpAaHCHUS MOMCHTA UMITYJIbCa

. 3aKOHa OTpaXCHUSA U MPEJIOMJICHUS CBETA

2 Ot dero 3aBHCHUT KOJIMYECTBO
BBIpBIBaeMBIX IIpH hoToapdexre?

3JICKTPOHOB,

. OT YaCTOTHI AMEKTPOMATHIUTHOTO U3TYICHUS

OT HHTEHCHBHOCTH  IEKTPOMATHHTHOIO
H3JTy4YeHHus

3.  OT BeJIMYHUHBI
[TOTEHI[UATIOB

4. OT PHEPIUH MAAMONINX KBAHTOB

5. OT IJIMHBI BOJIHBI MIONIONIACMOT0 H3JTyUCHHS

6. 9TO BeNMYMHA TOCTOSHHAS, XapaKTePU3YOIIas
JIAaHHBIA (POTOAIIEMEHT

N =k wN —

3aﬂ€p)l(HBaIOHI€ﬁ Pa3HOCTH

© ®I'bOY BO «Uenl V»
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DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
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Bepcus noxymenra - 1 cTp. 6 IlepBblii 3Kx3eMILIIP KOIIMA Ne
7. IpaBWIbHBII OTBET HE IPUBENEH
3 Pabota BBIXOAA DIIEKTPOHOB M3 HUKEIIS 1. ma, B moOOM ciaydae
cocrasmser 4.84 3B. 2. HeT, B JIIOOOM clIy4yae
MoskHO 11 HaOIIOOATH OTHOIIEKTPOHHBIN 3. 1a, IpU 10CTAaTOYHOM MHTEHCUBHOCTH CBETOBOIO
¢dororhdext Ha poToKaTONE U3 HAKEILA, O0ITydast | IMOTOKa
€ro MOLIHBIM UCTOYHUKOM BHJIUMOTO cBeTa? 4. na, HO TOJBKO MPU XMMUYECKH OUYEHb YHCTOM
HUKeJe
5. IpaBUIIbHBIN OTBET HE NMPUBENICH
4 B kakux ciydasx MOXHO HE YYHUTHIBaTh | 1. 3JIeKTPOHBI B ra3opa3psiiHoii TPyoKe
BOJIHOBBIE CBOMCTBA 3JIEKTpOHA? 2. SNIEKTPOH B aTOME BOJOPOJa
3. 3JIeKTpOHHBIIi yckopuTeab Ha 1 B
4. paccesiHuE 3JIEKTPOHOB C 3Heprueil mopsaxa 3B Ha
aToMmax rasa
5. 2JIeKTPOH IBUIKETCS K aHOAY B pajguoJamie
5 Ha myTH y3Koro mydka 35IeKTpOHOB YCTaHOBIICHBI | 1. 4eTKoe H300pakeHHe MIeTH
MOCIIENOBATEeNIFHO OuadparMa B BHAC MIETH W | 2. HHUKAKOTO HW300paKCHWs, T.K. DIIEKTPOHBI HE
¢dorormractuaka. [Tocne mposBieHus Ha JIEHCTBYIOT Ha (hOTOCIIOM
(oTorTacTUHKEe 00HAPYKUTCS 3. mudpakroHHas KapTHHA B BUE MOJIOC
4, pe3yabTarT Hedb3sl IMpeAcKa3aTb, He 3Hasl
reOMeTPUU U JHEPTUH JJIEKTPOHOB
5. nudpaKkIMOHHAS KapTUHA B BUJIEC psaa
OKpY)KHOCTEU
du3nuecKkre NPUHUUIBI KBAHTOBON MEXaHUKHU
1 Yacruna JIBUXKETCSI B MPSMOYTOIBbHON | 1.y JeBoro kpas
MOTEHLIMATILHON SIME B OCHOBHOM COCTOSIHUU. [ e | 2.y mpaBoro kpas
BEPOSATHOCTh HaXOXKICHHSI YacTHIIBI | 3.110 KpasM
MakcuMmaibHa? 4.B neHTpe
5.0/1IMHAKOBA 0 BCEH LIMPHUHE SIMBI
2 Kunernueckass sHeprusi dacTulbl OTIMYHA OT | 1. Ui BCeX 3a/1au KJIACCUUYECKOH MEXaHUKHU
HyTlS B OCHOBHOM  COCTOSHHH -  9TO | 2. 1Jisl BCeX 3a1a4 KBAHTOBOH MeXaHUKH
CIIpaBeIJIMBBIA Pe3ynbTaT 3. TONBKO MpPH JABHKEHUHM YaCTULBI B MOTEHUUATbHON
sIMe
4. TONBKO NPU JBUKEHUH YACTHILIBI B IOTEHLIMAJIE BUAA
U(x)=(kx?)/2
5. s BCeX 3aJ1au KJIaCCUYECKOW M KBAaHTOBOU
MEXaHUKH
3 KBagpar Moxmyns BomHOBOH ¢yHKImH wumeeT | 1. na
CMBIC]T TUIOTHOCTH BEPOATHOCTH HAaxXOXIEHUsS | 2. HET
YACTHIIBI B JAHHOM MeCTe. 3. He Bceraa
4 Uem ompenenseTrcss BUA BOMHOBOW (yHKIMHU | 1. BumoM omepatopa Jlammaca
YaCTHLIbI B CTallMOHAPHOM YpaBHEHUHU | 2. KUHETUYECKOM sHeprueil yactuisl E
Ipeaunrepa? 3. Maccou 4acTHIBI M
4. BUAOM (PpyHKIMH NOTEeHIHATbHOI YHEPTHH
yacTuubl U
5 BonHoBass (hyHKIHMs, ONMUCHIBAKOIAs peajbHYIO | 1. KOHCYHOI
(hU3UYECKYIO CHCTEMY, BCETa SBISCTCS 2. OIHO3HAYHOM
3. HenpephIBHOU
4. HOpMHPOBAHHON
5. Bce OTBeTHI BEPHBI
CrtpoeHne aToMa M aTOMHBIE CEKTPHI
1 ONeKTpOH TMepermena W3 COCTOSHHS C MajbIM | 1. 9Heprus aromMa Majio W3MEHHUTCS
CPEeIHUM PACCTOSIHAEM OT siJpa B COCTOSHHE C | 2. JHEPrusi aTOMAa YBEJIHYHTCS
0OJBIINM yIalIeHUueM OT sizipa. [Ipu 3ToM ... 3. aTOM IIPEeBpPaTUTCS B HOH

© ®I'bOY BO «Uenl V»
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®DOH/1 OLIEHOYHBIX CPENCTB MO AUCHUIUIUHE «ATOMHAs (U3MKa»
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Bepcus noxymenra - 1

ctp. 7

IlepBblii 3Kx3eMILIIP

KOITS Ne

. DBHEPI'Hs aTOMa YMEHBIINUTCS
. aTOM HCITYCTHUT KBaHT 3HEPTHU
. IPaBHJIbHBIN OTBET HE NIPHUBENICH

JIuneiuaTelii COEKTp JAIOT...

. BBICOKOTEMIIEpATypHasd Ijia3Ma

. KUOKOCTH

. ra3bl B ATOMAapHOM COCTOSIHHH

. Fa3bl B MOJICKYJIAPHOM COCTOAHUUN
. HpaBI/IHLHHﬁ OTBCT HC MPUBCACH

C Kakoro 5JHEPreTHYEeCKOr0 YpOBHS Ha KaKou
MEPEXOIUT DBJEKTPOH B arOME BOAOpOJA IpHU
HCMYCKAaHUM BOJHBI C HaWMMEHbIIEH 4acTOTOM B
BUIMMO# 001aCTH CIieKTpa’?

. CO BTOPOI'0 Ha NEPBBIN

. C TPETBErO Ha MEPBBIN

. C TPeThero Ha BTOPOM

. C 4YETBEPTOIO Ha MEPBBIH
. C UETBEPTOTO HAa BTOPOH

B OIITHYCCKOM JAHaIia3oHe
HCOPCPBIBHBIC CICKTPbI UMCHOT :

CILIOIIHBIC

. Hapbl METAJJIOB

. HarpeThbIC JKXUJAKOCTH U I'a3bl

. ra3sbl

. Hapbl )KPII[KOCTGﬁ

. IOAOTPETHIC KUAKOCTHU

. l'[paBI/IJI])H])Iﬁ OTBET HC NPUBECICH

IIpuHanneKHOCTh CIEKTPalIbHON JIMHUU OIHOM
u3 cepuit atoma Bojopona (Jlaiimana, banemepa,
[Tamena u ap.) onpenensiercsl...

. CKOPOCTBIO JIBIDKEHHS JIEKTPOHA BOKPYT sAApa
. HaYaJIbHBIM COCTOSITHUEM DBJICKTPOHA

. DHEpruei 2IeKTpoHa

. UIMITYJIbCOM 3JIEKTPOHA

. KBAHTOBBIM YHCJI0M KOHEYHOI'0 COCTOSTHUS
. HpaBI/IJ'II)HI:Jﬁ OTBCT HC MPUBCIACH

HpI/IBeJIeHHaSI Macca CUCTEMbI U3 ABYX YacCTHUIl ...

B2 LWN—ANOOPR,WVNOD—OOWUNDEWNFEOUVEAEWND =IO, WND =IO WVN™

. 00JIBIIIE MacCChI JIETKOH YaCTHIIBI

. MEHbIIIE MACCHI JIErKOH YaCTHIbI

. GOJIBLIIE MACCHI TSHKEION YaCTHUIIBI

. paBHa CyMMe Macc JIErKOW U TSKEJIOH YacTHil,

JIeJIEHHOH Ha JiBa

CTpoeHue U CBO

HCTBA MOJIEKYII

Ilpn  cOmwKeHWM  aTOMOB  BOJOPOAA W | PacHIEILISIHOTCSI
oOpazoBaHMM  MoJeKynsl Hz  anmekTpoHHBIE
SHEPreTUYECKUE YPOBHH ... .
BcraBbre nponyueHHoe C10Bo.
OHeprus Mosekynsl Ho cymMme(bl) SHEPTUH | MeHbIIe
JIBYX M30JIMPOBAHHBIX aTOMOB BOJIOPO/A.
BcraBbre nponyueHHoe C10Bo.
Ecnu Monekyna mpu JHCCOLMAINM PACNafaeTCs | KOBaJEHTHOI
Ha aTOMBI, TO CBSI3b CIIEyeT CUUTATh
(MOHHOI MM KOBAJCHTHOM).
Kakue u3 mpuBeneHHBIX Hike Mojekyn umeror | 1. Oz
KOBAJICHTHYIO XMMUYECKYIO CBSI3b? 2.CO
3. HCI
4. NO;
5. NaCl
OnmHO W3 TEepeuncClICHHBIX HWKE 3aKioueHuid | 1. ABMiKeHHe 3J1eKTPOHOB BOJIHOOOpa3HOe
OTHOCHUTENIBHO  MPOSIBIEHUS B MOJEKyJaX | 2. 3HEPreTU4eCKHH CIEKTpP IEKTPOHOB JUCKPETHBIHN
BOJIHOBBIX CBOMCTB 9JIEKTPOHOB HENPaBWIBHO. | 3. MMeETCAd OTIMYHAs OT Hyls BEPOATHOCTh HANTH

Vkaxxure ero.

AJIEKTPOH BN OT SIEP

4.
5.

CyHI€CTBYECT KOBAJICHTHAA XUMHUYCCKaA CBA3b
OJICKTPOHBI HE MAAAar0T Ha AJApa, U MOJICKYJa

yCTOMUYMBA B LIEJIOM
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT
Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 8 IlepBelii 3x3eMILLIP KOITS Ne

KBaHTOBBIE CBOMCTBA TBEPABIX TEN

1 B ciygae TepmopmHamMmyeckoro paBHoBecus B | 1. OOJBIIIMHCTBO MOJIEKYJT ~ XapakKTepH3yeTcs
cpene npu KOMHaTHOW TeMIeparype MaKCHUMaJIbHO BO3MOYKHOW SHEPrUei
pactpenenieHie MOJIEKYT II0 KoieOaTelbHBIM | 2. OONBIIMHCTBO MOJIEKYNT UMetoT sHepruto (3/2)kT
YPOBHSIM SHEPTUH nMeer crenyomue | 3. MOJeKYJAbl pacnpeleieHbl M0 KoJedaTelbHbIM
3aKOHOMEPHOCTH: YPOBHSIM JHEPrHM B COOTBETCTBHH ¢ (opmyoi
boabuMmana;

4. KOIUYECTBO MOJICKYJI MOHOTOHHO y6LIBaeT o Mepe
BO3pacTaHus HOMEpa
KOJIe0ATENBHOTO YPOBHs SHEPTHU

2 OtHocutensHO ypoBHA depMu MOXHO cka3aTh, | 1. PHeprus B3aMMOJCHCTBUS 3JIEKTPOHOB C PELISTKON
YTO 3TO: KpHCTasia

2. cymMMapHas KHHETHYecKash JHEprus CBOOOIHBIX
3NIEKTPOHOB KpucTauia npu T 6omxpmre miu paBHo 0

3. KHHETHYeCKas JHEpPrus Haubosee
BBICOKOJHEPIreTHYeCKUX CBOOOIHBIX

3J1eKTPOHOB Kpuctasia npu T =0

4. 3Heprusi 3JIEKTPOHHOIO YPOBHSl KpHcCTa/ia B
MOJEJIH CBOOOAHBIX JJIEKTPOHOB, BEPOSTHOCTH
3amoJIHeHus KoToporo 1/2

3 B 30HHOM MozenM IOJYNPOBOAHUKU  OT | 3aIllPELEHHOU 30HBI
JU3JIEKTPUKOB OTJIMYAIOTCS HIUPUHON
4 Oueprust kpuctama NaCl... cymme(sl) dHEpruil | MeHble

M30JIUPOBAaHHBIX aTOMOB HaTpud W XJIOpa,
COCTaBJIAOIUX KPpUCTAJLI.
Bcerasere MMpONyHICHHOEC CJIO0BO.

3.2.2 ba3za BOIIpOCOB ISl OLICHKH CPEIHETO YPOBHS

DopMyITHpOBKa BOIIPOCa BapuaHnTs! 0TBETOB

Brenenue. AToMmbl U siipa

1 PaBHOBecHOE TMOJIOKEHUE 3JIEKTpOHA B aToMe | 1. B HeHTpe 3aps:KeHHOro mapa

BOZOPOJIa CONIACHO Mozen ToMIICOHAa HAXOAUTCSL | 2. HA MOBEPXHOCTH 3apsDKEHHOTO MIapa

3. B m000# TOUKE BHYTPH 3apsDKEHHOTO MIapa

4. B arome ToMIICOHa paBHOBECHOE IIOJIOKECHHUE

OTCYTCTBYET
5. OJNIO’KEHHE 3IICKTPOHA 3aBUCHT OT 3apsa
2 Kakoif w3 TmepedncieHHBIX HIKEe MeToioB | 1. Mertox MMIUTMKeHa, OCHOBAaHHBIH HAa M3MEPEHUHU
MO3BOJIIET  WM3MEPHUTh  3apsd  JJIEKTpPOHAa C | MapaMeTpoB JBIDKEHUS 3apsDKEHHBIX Kalelb B
HanOOJbIICH TOYHOCTHIO? AIIEKTPUIECKOM TIOJIE

2. METOJl MarHeTPOHA

3. U3MepeHne TOJIIKHEI Clle/la 3JIEKTPOHA B KaMepe
Bunbcona

4. H3MepeHnu napaMeTposB JBUKEHUS
YCKOPEHHOT0 3JIEKTPOHA B MATrHMTHOM [OJ1e
(Macc-cneKTpomMerp)

5. HM OJIUH U3 NEePEUUCIICHHBIX

3 Ha xakom wu3 rpaduxoB wnzoOpaxeHa sHeprus | 2
B3aUMOJICHCTBHS DJICKTPOHA C paBHOMEPHO W
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MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

ctp. 9

IlepBblii 3Kx3eMILIIP

KOITS Ne

MOJIOKHUTEIIEHO 3apsSKCHHBIM
3aBHCHUMOCTH OT panmyca?
Bsenure ero Homep.

apom B

J1s oTydeHus KOTMYECTBEHHOTO COTIIacHs
SKCHEPUMEHTAIBHBIX M PACICTHBIX

JTAaHHBIX TI0 PACCESIHUIO alb(a-qacTHIl B TOHKUX
(hosprax KOHCUHBIN pa3Mep Aapa

1. MOXXHO HE yYUTBIBATH

2. HaJ0 YYIUTHIBATH BCETIA

3. Ha/I0 YYUTHIBATH TOJbKO 1151 HOJIBIINX YIJI0B
paccestHuA

4. Hajlo YYUTHIBATh TONBKO JUI MaJIbIX YIJIOB
paccesiHus

[Totok anpda-yacThl paccewBaeTcss TOHKOW
MHIICHBIO U3 CBUHLA. JIeTEKTOp YCTaHOBIIEH TOJ
yrioM  30°  OTHOCHUTENBHO IEpPBOHAYAIBLHOIO
HaIpaBJICHUs IBIXEHHS YaCTHI ¥ PETUCTPHPYET
k mmm/c. Kak M3MeHATCS TOKa3aHMS ACTEKTOpa,
eciu anb(a-gacTHIBl 3aMEHUTHh Ha IPOTOHBI TOM
JKE CKOpPOCTU?

1.IToka3aHus He U3MEHATCA
2.YMmenbiaTcs B 2 pasza
3.YmMeHnbiarcs B 4 paza
4.Ymenbluarcs B 16 pa3
5.¥Beauuarcs B 4 pa3a
6.11paBUiIbHBIN OTBET HE MPUBEACH

[Ipn xaKoil SHEPrUM SMEKTPOH OKAKETCS TKEIee
TOKOSIIIIETOCS TIPOTOHA?
OtBet npuBeaute B MaB.

938

BKCHepHMeHTaHLHHe OCHOBBI KBAHTOBBIX HpeI[CTaBHeHI/Iﬁ

CMCHICHUEC OJIMHBI BOJIHEI?

Onpenenure SHEPTHI0 ¢doronos, | 1.63
COOTBETCTBYIOIIMX HanOoJjiee JUIMHHBIM BOJHaM
BUJUMOM 9acTH criektpa 760 HwM.

OrtBert B 3B paiiTe ¢ TOYHOCTBIO IO TPEX 3HAYAIIUX

gp.

Kakomy ymmy  paccesHus (B rpaamycax) | 180
COOTBETCTBYET MaKCHMaJIbHOE€ KOMITOHOBCKOE

OHeprust (OTOHAa paBHa KHUHETHYECKOH 3HEPIUU
JNIEKTPOHA.
CpaBHHUTE UX UMITYJIbCHI.

1. uMIyJIbC 3JIEKTPOHA GOJIbIIE, T.K. MACCA MOKOS
3JIEKTPOHA He PaBHA HYJIIO

2. uMIyibe (GoToHa Oonbmie, T.K. Y HEro OoJbIe
CKOPOCTB

3. HMITYJIbCHI YAaCTHILI PaBHBI

4. OTBET 3aBHCHUT OT BEIWYUHBI SHEPIHU (OTOHA M
KMHETHYECKOM SHEPTUH 3JIEKTPOHA

3a/ICPKUBAIOLICTO HAIIPSIKCHUA U or 4actoTh
nmagarouiero CBETa. UeM oTiu4aroTcs yciaoBus, npu
KOTOPBIX TOJTYYCHBI 5TU HpﬂMBIG?

ITorennuai, 70 KOTOPOTO MOXKET 3aPSIIUTHCS 1.5.6B
MeTaJJINYeCcKas IJIAaCTHHA, 2.3.6B

paboTa BIX0/1a ANEKTPOHOB U3 KOTOpoii 1.6 3B, 3.28B

MIPU AJTUTEITHHOM 4.48B
ocBellleHHH MOTOoKoM (oToHOB ¢ 3Heprueid 4 5B, | 5.2.4 B

paBeH...

Ha rpaduke mpencraBieHbl — 3aBHCHMOCTH | paGoToii BhIX0ga

OHeprusi  CcBeTa, MaJalOLIET0 Ha  Karof,
YMEHBUIWIIACh, NPU HEU3MEHHOHW JJIMHE BOJHBL
IIpu 5TOM MPOU30LLIO YMEHBLIECHHUE. ..

. YHCJIa BBIOUTHIX 371eKTPOHOB

. Macchl (POTOIIEKTPOHOB

. CKOpOCTH (POTOIIEKTPOHOB

. paboTBI BEIXOZA NEKTPOHOB U3 KaToza
5. HUYero He YMEHbUIUTCS

B W

dusnyecKkrue NPUHIUIBI KBAHTOBOW MEXaHUKU

KsanToBass wactuia HaxoguTcsi B OECKOHEYHO
TIyOOKOH MOTEHNHWAJIbHOM SMe IIHPHHOW a B

1.x=0
2.x=al2
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MHWHOBPHAYKH POCCHUU

@” DenepanbHOE roCyIapCTBEHHOE OFOKETHOE 00pa3oBaTesibHOES

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 10 IlepBblii 3Kx3eMILIIP KOIIMA Ne
COCTOSIHHH C TJIABHBIM KBAHTOBBIM YHCJIO N = 3. 3.Xx=a
B kakux Toukax 4acTHIIAa HAXOIUTHCSI HE MOXKET? 4. x=al3
[paBwneHblii(e) ®Ha Bam B3msim  Homep(a) | 5. X =2a/3
oTBeTa(0B) BBEIWTE Uepe3 mpobed.

2 KBanToBas uactuma HaxoguTcs B OeckoHeuHo | 1.a/4 m 3a/4, COOTBETCTBEHHO mian=1un=2
DIyOOKOH MOTEHIMAIbHON sMe mmmpuHON a. B | 2. a/3 m 2a/3, cooTBercTBeHHO I n=1un =2
Kakux Toukax wuHrepBaiga (0,a) mIOTHOCTH | 3. a/2
BEPOSTHOCTH HAXOXKICHHUS YACTUIIBI B COCTOSIHUAX | 4. a/5 u 4a/5, cooTBeTCTBeHHO i n= 1 un=2

C TJIaBHBIM KBAaHTOBBIM 4HciaOo n = 1 u n = 2
oJIMHaKoBa?

IIpaBunbHei(e) Ha Bam B3mn  Homep(a)
oTBeTa(0OB) BBEIWTE Uepe3 mpobe.

3 [Ipo3padHOCTh MPSAMOYTONBEHOTO MOTCHIMAIBHOTO | 1. yBemmdurcs B 2 pasa
Oaprepa Ui BIEKTPOHOB ¢ dHeprueit 5 3B paBHa | 2. ymeHbIIHTCS B 2 pa3a
0.1. Yemy oma Oymer paBHa mpu yBemmueHuu | 3. 0.01
IIMPHUHEI Oapkepa B 2 paza? 4.0.025
5.04
6.0.014
7. IpaBWIbHBIN OTBET HE PUBE/ICH
4 B ombite Pamzayspa HaGmonmamich aHoMaiud B | 1. CTONIKHOBEHHS 3JIEKTPOHOB C aTOMaMHM yIpyrHe
3aBUCHMOCTH CEYCHHUSI PACCESIHUS DJICKTPOHOB Ha | 2. aTOMbl MOXKHO BO30OYAWTH, COOOIIAs UM TOJBKO

aromax OyaroponHsIx ra3zos. Ha ocHoBaHuM
STUX U3MEPEHHI OH MPUIIET K BBIBOAY, UTO

onpezeNeHHbIe
TOPIMU SHEPTUU
3. CTOJIKHOBEHHS 3JICKTPOHOB C aTOMaMH HEYIIPYTHUE
4. aroMbl UMEIOT HE pPaBHBIA HYIIO MarHUTHBIN
MOMEHT
5. aTOMBI MOXKHO BO30OYIUTH, COOOIIast UM JIFOOBIC
TTOPIIMH YHEPTUU
6. mMpu MaJBIX CKOPOCTAX IIEKTPOHOB 3aMETHO
NMPOSIBJSIIOTCA WX BOJHOBBIE CBOICTBA
7. OBE/ICHNE aTOMOB MIPOTUBOPEUHT MOCTYIATaM
bopa

5 Kakoe u3 mpuBeneHHBIX SIBJICHUI He TpeOyer st
OOBSCHEHMsI TPEACTABICHHA O TYHHEIHHOM
s dekre?

1. X0OAHAsI IMUCCHS HIIEKTPOHOB U3 METaILIa

2. apdext dxozedpcona

3. aHOMAJIMH B 3aBHCHMOCTH CeYeHHs paccesiHus
JIEKTPOHOB HAa aToMax O0JIarOPOJHBIX Tra3oB
(onbIT Pam3ayapa)

4. MBIDKEHHE SJICKTPOHOB B TBEPIBIX TeNax

5. anpda-pacnaj paJHOaKTHBHBIX saep

CTpOCHI/IG aToMa 1 ATOMHBIC CTICKTPBI

1 Kakoe w3 mnpuBeneHHBbIX BbIpaxeHuil mo3somsier | 1. ¢/R
paccuuTaTh JUIMHY BOJHBI BTOPO#t 1o cuety jsmHun | 2. 4¢/3R
cepuu IUHU B ynbTpaduosneToBoii yactu crekrpa | 3. 9¢/8R
aroma Bojiopofa (cepus Jlatimana) 4. 16c/15R
5. IpaBWIbHBIN OTBET HE NMPUBEACH
2 ITonHast sHeprus 2neKTpoHa Ha n - oM ypoBHe | 10.2
ompejensieTcss cootHomenueM En = - 13.6/n% 5B.

Kakyro HauMeHbBIIIYI0 SHEPTHIO HY)KHO COOOIIUTH
HEBO30YXKJIECHHOMY aTOMy  BOJOpPOAa, 4YTOOBI
CIIEKTpP WBJIyYeHUs Ta3a W3 TaKUX aroMOB
COJICPIKAJI TOJBKO OIHY CHEKTPATbHYIO JTHHUIO?

OtBeT B 3B Jaiite ¢ TOYHOCTBIO 10 TpeX 3HAYALUX

wbp.
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MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

crp. 11

IlepBblii 3Kx3eMILIIP

KOITS Ne

Atom  BoZopoga mepemiel W3 OCHOBHOTO
COCTOSIHMSI B COCTOSHHE C IJIaBHBIM KBaHTOBBIM
YHCIIOM 1, IPH 3TOM aOCOJIOTHASI BEJIMYMHA
MNOTEHIIMATBHOMN SHEPrHU B3aMMOJEHCTBUSA
3NIEKTpOHA C SApPOM yMeHbIMaack B 4 pasa. Ilpu
MOCIIEeTYIONEM NIEPEX0/Ie U3 COCTOSIHUSA C

IJaBHBIM KBaHTOBBIM YHCIOM N B COCTOSHHUE C
[IaBHBIM KBAHTOBBIM 4YHCJIIOM M a0COJIOTHAs
BEIUYHHA MOTEHIUATIbHOM SHEepruu
B3aUMOJICHCTBUS 3JEKTPOHA C SAPOM  OMSATH
yMeHbIINIIAch B 4 paza. Onpenenure m.

HwONE
oA N

HenoppmxkHbIli atoM Bomopoda HAXOIWICS B
MEpPBOM BO30Y>KACHHOM COCTOSHHH C KBaHTOBBIM
gucioM n = 2. IlomoTuB (OTOH C SHEpruew,
paBHoil 0.24 3HepruyM MOHM3ALMH, aTOM BOJAOPOJA
meperiel B COCTOSHHE C KBAaHTOBBIM YHCIOM
m = ... Onpenennure KBAaHTOBOE YHCIO KOHEYHOTO
COCTOSIHHS.

10

Uepes pa3peskeHHBIN a3 IPOIYCKAIOT U3JIy4EHUE
C HeMpephIBHBIM CHEKTpoM. Kakoli Bua uMeeT
CIEKTp MONIOLICHUsI Pa3peKEHHOro ra3a’?

1. pa3HOLBETHBIE JTMHUM Ha TEMHOM (hoHe
2. CHeKTp UMeeT BUJI PagyTrH
3. oTmeabHBIE TeMHBbIE
HeNpepbIBHOIO CIEKTPa

4. nBeTa JNUHUI HEpazIMUUMO IEpPEXOAST OAMH B
Apyroii

5. Ha (OHE HENpepBHIBHOTO
MHO)KECTBO TEMHBIX MOJIOC

6. IpaBWJIbHBIM OTBET HE NPHUBEJIEH

JUHUM Ha (oHe

CIICKTpa BHUJAHO

ATOoM BOZOpOIA HAXOIOWTCA B BO30YXKICHHOM
COCTOSSHHM CO 3HAYE€HHEM IVIABHOTO KBAaHTOBOIO
yucsa n = 4. CKOJbKO CHEKTPAJIbHBIX JIUHUN

OyzeT comepkaTh CIIEKTP U3ITyUEHUS Ta3a U3 TAKUX

6

JABYXAaTOMHBIX MOJICKYJI XapaKTCPHO CJICAYIOIIEC:

aTOMOB?
CrpoeHne 1 cBOICTBAa MONEKY
Cuctema BpamaTtelbHBIX ypOBHEH oSHeprud | 1. mo Mepe yBeJHYeHUsS] JHePrMH HHTepBaj
MOJIEKYJl IMEET CIEAYIOINE XapaKTEPUCTHUECKUE | MeKIy COCETHUMM YPOBHSIMH YBeEJIHYNBACTCS
0COOeHHOCTH 2. JHeprusi ypoBHs OCHOBHOI'0 COCTOSIHUSI paBHa
0 11 BCeX MOJIEKYJT
3. SHeprum ypoBHEW 0Oojee JErKuX JBYXaTOMHBIX
MOJICKYII MEHBIIIE, 4YeM O0Jiee TSKEIBIX
4. mo Mepe yBEIWICHHUS SJHEPTUH HHTEPBAT MEKIY
COCEJTHIMH YPOBHSMH YMEHBIIIACTCS
Juiss  BpammaTenmpHBIX  CHEKTPOB  IMOIIOMICHHWS | 1. HHTePBaJ 4acTOT MEXKIY COCETHUMH JIMHUSIMHI

CMEeKTPa NPUMEPHO OIHHAKOB
2. HHTEPBAJ YaCTOT MeKAY COCeTHUMH JTHHUAMHU
CIEKTPa 3aBHCHT TOJILKO

OT MOMEHTAa MHEPITUU MOJICKYJIbL

3. MHTEpBaJ JJIUH BOJIH MEX]y COCEIHIUMHU
JIMHUAMHU CIICKTpa OJITMHAKOB

4. HUHTEPBAJI 4aCTOT MEXKAY COCCTHUMU JIMHUAMU
CIIEKTpA 3aBHCHT OT TEMIIEPaTyphl

Ecnu cpaBHHTH 4HMCTO BpamiaTtenbHBIE CHEKTPHI
nornomenuss monekyn HF u HBr , To moxHO
0OHAPYXKHTB, YTO:

1. oHM OTIMYAIOTCH YACTOTAMU JUHMIA
2. OHM HE OTIIMYAIOTCS UHTEHCUBHOCTSIMH JTHHUI
3. B cnekTpe HF nHTepBas 4acToT MEKAY
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MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

cTp. 12

IlepBelii 3x3eMILLIP

KOITS Ne

COCEeJHMMM JIMHUSAMH 00J1b11Ie, YeM B CIIeKTpe
HBr

4. B cnextpe HF uHTEpBan gacToT MexIy
COCEIHUMU JIMHUAMHU MEHbIIE, 4yeM B criektpe HBr
5. HaOJIOICHUE CIICKTPOB MOTIONICHUS MOJICKYJI
HBr HeBo3MO0xHO

B o01em cityyae xosebaHust aTOMOB B MOJIEKYIax
HE SIBJISIFOTCS , OJTHAKO TaKoe
NPUOIVKEHHE TTPUEMIIEMO TTPH MaJIbIX
aMIUIMTYJax KoJeOaHuil.

Bcrasbre nponyneHHoe CloBo.

rapMOHUYE€CKUMHU

Bcenencreue aHFapMOHUYHOCTHU KoJIeOaHMi
MOJICKYJI TIPH YBEIIMICHUN aMIUTATYIIBI
KoJeOaHUI MHTEPBAJl YHEPTUI MEXIY COCCTHUMHU

OHCPICTUYCCKUMHU YPOBHSAMU

1. yBestnunBaercs
2. yMEHbILIAETCS
3. He U3MEHAETCS

B cjlydac TEPpMOAMHAMHYCCKOTO PpaBHOBECHUA B

cpene pu KOMHATHOH TeMIeparype
pacmpenesieHHe MOJEKYlT II0  KojeOaTeIbHBIM
YPOBHSIM 9HEepPIruu uMeer clenyoume
3aKOHOMEPHOCTH:

1. OONBIIMHCTBO  MOJEKYI  XapaKTepHU3yeTcs
MaKCHMAaJIbHO BO3MOKHOH 3HEprHei

2. OONBIOIMHCTBO MOJIEKYN UMEIOT 3Hepruto (3/2)kT
3. MoJIeKyJIbI pacrpe/esieHbl M0 KoJiedaTeJbHbIM
YPOBHSIM 3HEPrHH B COOTBETCTBHU ¢ GopMyJI0ii
Boabnmmanas

4. KOJIMYECTBO MOJIEKYJ] MOHOTOHHO YOBIBAaeT IO
Mepe BO3pacTaHus HoMepa

K0J1e0aTeIbHOTO YPOBHS YHEPTUU

KBaHTOBBIE CBONCTBA TBEPABIX TENT

O HyJeBBIX KOJIeOAHHUSX MOJIEKYJI MOXKHO CKa3arh,
4TO:

1. konebarenbHOE BI)KEHHE OTCYTCTBYET

2. aMIUTMTYa KoJeOaHMiA paBHA HYITIO

3. 310 Koedanus npu T =0

4. 310 KO0JIe0aHHS ¢ MHHHUMAJIBHO BO3MOKHOI
aMILIUTYI0#

5. 3T0 KoIe0aHUSA ¢ MUHMMAJIbHO BO3MOKHOM
JHepruei

OTHOCHTEIIBHO YPOBH: (DCPMI/I MOXXHO CKa3arTb,
9TO 3TO!

1. oHepruss B3auMMOAEHUCTBUSA
peuIeTKO# KpucTaia

2. cymMMapHasi KHHETHUYECKasi YHEPTrHsi CBOOOIHBIX
ANIEKTPOHOB KpucTasuia npu T paBHo mim Gosnbiire O
3. KHHeTHYecKast IHeprus Hanbos1ee
BBICOKOIHEPreTHYeCKHX CBOOOTHBIX

3J1eKTPoHOB Kpuctaia npu T =0

4. 3Heprus 3J1eKTPOHHOIO0 YPOBHS KPHCTAJLJIA B
Mo/ieJIH CBOOOTHBIX 3JIEKTPOHOB, BEPOSITHOCTH
3anoJiHeHusi Koroporo 1/2

DJICKTPOHOB (¢

[Ipn cOmmwxeHnn aTtoMoB JUTHS M 00pa3oBaHHM
KpHCTala 3J€KTPOHHBIE YHEPIeTUUECKUE YPOBHHU
00pasyIorT ... .

BcraBsre nponyieHHoe.

pa3peuieHHbIe 30HbI

B xopo1o npoBoasux 3MeKTpUIECKU TOK
TBEPABIX TeNax (MeTaiax)

1.BaJIeHTHAsI PHEPTeTUYECKas 30HA 3al0JIHEHA
SIIEKTPOHAMH [OJIHOCTBIO

2.BaJIeHTHasl JHepreTuYecKas 30Ha YaCTHYHO
3aM0/IHEHA 3JIeKTPOHAMMU

3.3a10/HeHUE BAJICHTHOM 30HbI HE HMEET 3HAUCHHs
4.BaneHTHAas 30Ha OJIM3Ka K IEPBOH IIETUKOM
3aI0JIHEHHOH 30HE
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dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

cTp. 13

IlepBblii 3Kx3eMILIIP

KOITS Ne

5.1POBOAMMOCTH 00YCIIOBIICHA TBI)KEHIEM HOHOB

5 DJEeKTPOHBI B 30HE IPOBOANMOCTH METaJlIa 1.paBHOMEpHO pacrpenensoTcs o BCEM
BO3MOJKHBIM COCTOSTHUSIM
2.3aM0IHSAIOT  MOAPSA]  BCe  HU3KOJeXKalue
COCTOSIHUS BILIOTH /10 3Heprun ®epmu
3.3amONHAIOT  HOAPSA  BCE  BBICOKOJIEXKAIIME
COCTOSIHUSIL ~C  DHEpPIrUsIMH,  IPEBBIIIAIOIINMHU
sHepruro Oepmu
4.MMEIOT OAHY DHEpPrHi0, Ha3bIBAEMYIO 3HEprue
Oepmu
5.pacnojyiaratorcsi BOJIU3U JHA 30HBI
6 Kakoro tumna cBf3u U3 NepeunCICHHBIX B 1. nonHas
KpHCTaJUIaX HE CYIIECTBYeT? 2. KOBaJICHTHAs
3. BomoponHas
4. MoneKynsipHas
5. MeTaJun4ecKkas
6. monmMepHas
3.2.3 ba3a KOHTPOJBHBIX 3aJaHUN JIJI1 OUEHKHU BBICOKOTO YPOBHS
Ne
i ®dopmynupoBKa Bompoca BapuanTs! oTBeTOB
BBenenue. AToMmsl U siapa
1 Briuuciure paguyc aroMa BoJopoJa comiacHo | 237 HM
Mozmenn TOMIICOHA, €ClIM W3BECTHA JHEPTH
noHm3anuu aroma E; =13,6 »B.
OTBeT JaiiTe B HM.
2 Bpruuciure  MakcuManbHYH0 — HampsbkeHHOCTh | E=1/(4ng)*(Z*e/r)
AMEKTPUIECKOTO TI0JI B BOJOPOAONOAOOHOM HOHE
contacHo monenu Tommncona. IlopsaakoBbiil HOMED
Z, paanyc aTroMa MPHUHSATS [.
3 Henonpwxuplid  map pamuyca R obmydator | 0=n—2¢, b=(R+r)sing
MapajuiesIbHBIM TOTOKOM YaCTHII, PaJuyC KOTOPBIX
r. CumTas CTOIKHOBEHHME YACTHI[BI C IIApOM
YIPYTUM, HalWTH yros 6 OTKJIOHEHHS YacTHIBI B
3aBUCHMOCTH OT €€ NPHLEIHLHOro napamerpa b
4 IIporon ¢ kunerudeckor 3nHepruer T = 10 MaB | 3,8 3B
mpoieTaeT Ha pacctossHmA b = 10 mMm ot
CBOOOJTHOTO ITOKOMBHIErocst »JeKTpoHa. HaiTtu
SHEPTHUI0, KOTOPYIO TOJYYHT 3JIE€KTPOH, CUHTAas,
YTO TPAEKTOpHUsl NMPOTOHA MHPSMOJNMHEHHAs W 3a
BpeMs IPOJIETa DIEKTPOH OCTACTCS MPAKTHIECKH
HETIOJ[BHKHBIM.
5 V3KHil yYOK 0-4aCTHUIL C KHHETUYECKOM sHepruei | 3,35*10°°

1,0 M»B mamaer HOpMagbHO Ha IUIATHHOBYIO
¢omery  Tommumuel 1,0 wMxMm. HabGmomenue
paccesHHBIX YaCTHI[ BeAeTcs moj yrioM 60° k
HaIlpaBJICHUIO TAAIONIEr0 My4YKa IPH IIOMOIIH
CUETYMKA C KPY[JIBIM BXOAHBIM OTBEPCTHEM
wiomamu 1,0 cM% KOTOpOE pacmoyiokeHo Ha

pacCToOAHNU 10 cm ot pacCcerBarOICTO Yy4acTKa
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¢ompru. Kakas moms pacCcessHHBIX — O-9aCTHII
MaJlaeT Ha OTBEPCTHE CUSTINKA?

9KCHepI/IMeHTaHBHHC OCHOBBI KBAHTOBBIX HpC,HCTaBHeHI/Iﬁ

1 IIpeanonoXuM, 9TO IOKOSAIIMICS aToM momioTun | 4*10°% kr¥m/c
¢poron ¢ smeprueit 1,2*10Y JIx. Yemy paseH
UMITYIBC atoma?

2 V3Kuil My4oK 0-4acTul] ¢ KuHeTu4eckol sHeprueit | 0,6
T = 600 x’3B magaer HOpMaJbHO Ha 30JI0TYIO
Qomery, comepxamyro n = 1,1¥10%° anep/cm?.
Haiitu  oTHOCUTEIIBHOE  YHMCIO  (-4acCTHll,
paccenBaromuxcs nox yrmamu 9 < 30 = 20°.

3 ®otoH ¢ sHeprueii 15,0 5B BeIOKBaeT s1ekTpoH u3 | 6,93*10° m/e
MOKOSIIIETOCS aToMa BOIOPOJa, HAXOIAIICIOCs B
OCHOBHOM cocTosiHuHA. C Kakoil CKOpPOCTBIO V
JIBIDKETCSI QNICKTPOH BIAIH OT siapa?

4 Heiitpon ¢ kunetnueckoit sneprueil T = 25 3B | 8,6 nm
HaJIeTaeT Ha MOKOSIIMKCS ASUTOH (SIPO TSHKEIIOTO
Bojopoxa). Haiiti nmeOpoiineBckue AITUHBI BOJH
00eNX YacTHII B CHCTEME UX [IEHTpa HHEPIIHH.

5 Ioporosas YYBCTBUTEIHHOCTD ceTyaTku | 5
YEJI0OBEUECKOTO IV1a3a K KEITOMY CBETY C JUIMHOMN
BoJaHEI 600 HM cocTaBisgeT 1,7-10-18 Bt. Ckonbko
(hOTOHOB MajaeT CIKCCEKYHTHO Ha CETUATKY?

®du3nuecKkrue NPUHUUIBI KBAHTOBON MEXaHUKU

1 IIpsiMoyrobHBIM HOTeHIMaNnbHBIA Oapbep umeer | 0,454 5B
mmpudy 0,1 BHM. Omnpepenure B 3B pasHocTb
sHepruit  U-E, mnpm xoTopoit  BEepOATHOCTH
MPOXOXKJICHUS 3JIEKTPOHA CKBO3b 0apbep COCTaBUT

0,5

2 O1eHUTh c TIOMOIIBIO cooTtHowenus | 13B
HeoTpe/IeNICHHOCTeH MHUHAMAaJIbHYIO
KHHETHYECKYIO SHEPTHIO JJIEKTPOHa,
JIOKaJM30BaHHOTO B oOmacté pasmepom 1 = 0,20
HM.

3 YacTHua HaXoANUTCS B IByMEPHOU mpsaMoyroiasHoit | 19,5%
MOTEHIMATbHON sMe c a0COIOTHO

HenpoHUaeMbIiMu cTeHKaMu (0 <x <a, 0 <y <
b). Ompenenuts BEPOATHOCTh  HAXOXKICHHS
YaCTHIBI C HAUMEHbILeH dHeprueit B obnactu 0 <

X < al3.

4 OneKTPoH C KMHeTuYeckoi aHepruein T = 4 3B | 9,76*10°
nokanu3oBaH B obnactu pasmepom | = 1 MKm.
OueHnTb C  MNOMOLLBKD  COOTHOLLEHWS
HeonpeaeneHHocTewn OTHOCUTENbHYIO
HeonpeaeneHHOCTb ero CKOPOCTMU.

5 OnekTpoH ¢ 9aHeprnen E pgBuxkerca B | 453B
NonoXuTensHOM HanpaeneHun ocu X. [Mpwu
KakoMm 3HayeHun U-E, BblpaxxeHHOM B
3NEKTPOH-BOSbTaX, K03t MUNEHT
npospadyHoct D=10-3, ecnu wwupuHa d
Oapbepa paBHa 0,1 HM?

CrpoeHne aToMa ¥ aTOMHBIE CIEKTPHI

[EEN

| IIpu nmepexone aroMa BOJOpPOJA M3 YETBEPTOIO | 486 um
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IHEPreTUIECKOTO COCTOSTHUS BO BTOpOE
m3ay4aoTcs (GOTOHBI ¢ dHeprueit 2,55 5B
(3eneHas JIMHUS BOJOPOIHOTO CIEKTpa).
Onpenenuts UIMHY BOJHBI 3TON JTMHUH CIIEKTPA.

OHeprust CBSI3U BaJEHTHOTO JJIEKTPOHA aroMa
mutas B coctosHMsIXx 2SS u 2P paBHa
coorBeTcTBeHHO 5,39 m 3,54 »B. Beruucauth
pundeprosckue mnompaBku i S- u P-tepmoB
9TOTO aToMa.

-0,409
-0,037

ATOM HaXOIWTCS B COCTOSHUH, MYJIBTHILICTHOCTD
KOTOpPOTO paBHA TPEM, a IOJHBIM MEXaHUYECKUU
MoMeHT — h sqrt(20). Kakum Moxer OBITH
COOTBETCTBYIOII[Ee KBAaHTOBOE unciio L?

3,4,5

Haiiti HanmpspkeHHE Ha PEHTTEHOBCKOHM TPYOKe C
HUKEJIEBBIM AHTHKATO/IOM, €CIH Pa3HOCTh JUINH
BoJMH Ko-TMHHMM M KOPOTKOBOJIHOBOHM TI'paHMIBI
CIUIOIIHOTO PEHTTCHOBCKOTO CIEKTpa paBHa 84
M.

15 kB

IIpn yBenuueHuU HaIpsHKEHUS HA PEHTICHOBCKOM
Tpybke ot Ul = 10 kB no U2 = 20 kB unrepsan
IJIUH BOJIH MEXIY Ko-nunuei u
KOPOTKOBOJIHOBOM rpaHuLen CILIOIIHOTO
PEHTI€HOBCKOTO CIeKTpa yBeauumwica B n = 3,0
paza. OnpenenuTts MOPAIKOBBIA HOMEp 3JIE€MEHTa
AHTHKATO/IA 3TOH TPyOKH.

29

CTpoeHue 1 CBOMCTBA MOJIEKYJT

CKOJIBKO MPOLIEHTOB CBOOOIHBIX IIEKTPOHOB B
Metaiwte ipu T = 0 IMeeT KHHETUIECKYIO
SHEPTHIO, IPEBBIIIAIOIIYIO MTOJIOBUHY
MaKCHMaJIbHOK?

65

Haiitu YHUCJIO CBOOOJTHBIX 3JIEKTPOHOB,
MPUXOSIINXCA HAa OWH aroM Hatpus mpu T = 0,
ecnu ypoenb @epmu EF = 3,07 5B u mioTHOCTH
Hatpus pasHa 0,97 r/cm3.

0,97

IToBrImeHNe TeMIepaTyphl KaTofa B AIEKTPOHHOM
smamme oT 3Hadenns T = 2000 K ma AT = 1,0 K
YBEJIMYMBAET TOK HacblleHus Ha 1 = 1,4%. Halitu
paboTy BBIXOJIa JJICKTPOHA W3 MaTepHaIa KaTosa.

4,45 3B

KBanToBrIe cBOMCTBA TBép,I[LIX TCII

[pussB miis cepedpa 3HaUeHUE TeMneparypsl Jebas
6=208 K, ompemennuTh: MaKCHUMaJbHOE 3HAUCHUE
9HEPTUH €m poHOHA

0,018 5B

[punsB st cepebpa 3HaueHne Temrneparypsl Jebas
0=208 K, ompemenuTh: cpemHee UYHCIO <Np>
(hOHOHOB C SHepruei em npu Temneparype T=300 K.

Tlonarasi, 4To Ha KaXXIbId aTOM MEAHM MHPUXOAUTCS
OJIMH CBOOOIHBIH 9JIEKTPOH, OIPEEIUTD:
CPEIHIOI KHHETHIECKYI0 dHepruio <E> cBOOOAHBIX
AIIEKTPOHOB P a0COITIOTHOM HyJIe

4,23 3B

Honaraﬂ, YTO Ha KaXKAbI aTOM Meau MIPUXOIUTCH
OJIMH CBO60,Z[HLII7[ 3JICKTPOH, OINPCACIINTD:

32,7*10° K
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temmneparypy I, Opu  KOTOpoH  cCpenHss
KMHETHYECKas YHEPTHUsl IEKTPOHOB KJIACCHYECKOTO
3NIEKTPOHHOTO T'a3a paBHAIACH OB CpemHell 3Heprun
CBOOOIHBIX 3JEKTPOHOB B Mean nipu T=0.

O 00 1N DN K~ W~

3.2.4 KoHTpOJBbHBIE BOTIPOCHI

. Ilopsiaky BeIMYUH PACCTOSHUN U DHEPTUN B aTOMHBIX U SIIEPHBIX MIPOLIECCaX.

. Cneunduika 3aKOHOB MUKPOMUPA.

. OCHOBHBIE YaCTHULIbI, UX XapPAKTEPUCTHKA.

. SlnepHas mozenp atoma.

. OmeiT Pezepdopna no paccessauro anbda gacTuir.

. D dexTuBHOE CeUeHHE.

. DHeprus CBsI3U.

. O6ocHOBaHUE BO3MOXKHOCTH Pa3/IeIbHOTO PACCMOTpeHUs (PU3UKHU aToMa U (PU3UKHU sAIpa.
. CTallMoHapHOCTh U JUCKPETHOCTh aTOMHBIX COCTOSIHUM.

10. OnbiT ®panka u ['epua.

11. [IpocTpaHCTBEHHOE KBAaHTOBAaHUE.

12. Onpit HlTepna u I'epnaxa.

13. KopryckyasipHO-BOJTHOBOM JTyaJIu3M.

14. Oddexr Komnrona.

15. T'unoresa ae-bpoiis.

16. Iudpakius 37eKTpOHOB HEUTPOHOB, aTOMOB.

17. CooTHOLLIEHNE HEONPEAEIEHHOCTH.

18. BonHoBast pyHKIMS.

19. Ypasuenue lpeaunrepa.

20. OTnnune KBaHTOBO-MEXaHMUYECKOTO U KJIACCHYECKOTO ONMMUCAHUS JIBUKEHUS.

21. Ilpocreitmme oqHOMEPHBIE 3a1a4M KBAHTOBON MEXaHUKHU: CBOOOIHOE JIBMIKEHHUE YACTHIIHI,
4acTULA B IOTEHIUAIBHOMN IME, TAPMOHUYECKHUI OCLUIIIATOP, IPOXOXKIECHUE YaCTHUL] YepPE3
MOTSHITMATBHBIN Oapbep.

22. 3ny4yeHue 1 NOMIOIEHUE SHEPTUH.

23.

HepaSJ'II/IqI/IMOCTI) OJMHAaKOBbIX MUKPOYAaCTHUII.

24. bo3oHb! U (hepMUOHBI.

25.

ITpunnumn [aymu.

26. KBaHTOBO-MEXaHUYECKOE ONMMCAHUE BOJIOPOAONIOJOOHBIX CUCTEM.

27. YpOBHU 2HEPIUHU, BOJTHOBBIE QYHKIIMH, PACTIPEIETICHHE IIJIOTHOCTH BEPOSITHOCTH.
28. Cniektp aromMa BOJOpOJA.

29. OObsicHEHNE TOHKON M CBEPXTOHKOM CTPYKTYpPbI aTOMHBIX CIIEKTPOB.

30. DnexTpoHHBIe 000JIOUKH aTOMa U MX 3aroIHEeHHe, GU3ndeckoe 00bsICHEHNE
MEPUOJUYECKOTO 3aKOHA.

31. PeHTreHoBCKOE U3IIy4Y€HUE, IPUPOAA, CBOMCTBA U METOABI UCCIEAOBAHUS.
32. JleficTBME€ MarHUTHOTO ITOJISI HA aTOM.

33. Dddexr 3eemana.

34. DnexTpOHHBIN TapaMarHUTHBIM PE30HAHC.

35. Tunel cBA3€i aTOMOB B MOJIEKYIIE.
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36.
37.
38.
39.
40.
41.
42.
43.

©

[Topsiaky BeTMYUH JIEKTPOHHOM, KOJIeOaTeTbHON M BpaIlaTeIbHON SHEPTHH.
MonekynsipHble CIIEKTPBI.

KoMOuHanmoHHoe paccesiHue.

Cunsl Ban nep Baanbca.

Turibl cBA3€l aTOMOB B TBEP/IBIX TEJAX.

OHepreTU4eCcKre 30HbI.

IIpoBOAMMOCTB TBEPABIX TEIL.

CBepXIpOBOJUMOCTD U CBEPXTEKYUYECTh U UX KBAHTOBAs MPUPOAA.

dI'BOY BO «Heal Y»




MUMHOBPHAYKH POCCHUN

DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT

Kagenpa obmeit u Teoperndeckoit pu3nku

DY

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 18 IlepBelii 3x3eMILLIP KOITS Ne

4. MMOPAJOK TMPOBEJAEHUA U KPUTEPUU OIEHUBAHUA
MMPOMEXYTOYHOU ATTECTAIIUU

4.1. Tlopsinok mpoBeAeHHUs MPOMEKYTOYHOMH aTTeCTALUN

Bonpocel nonduparotcs u3 6a3bl JaHHBIX BONPOCOB U 3a1a4. KonnuecTBo 3a/1aBaeMbIX
CTYIEHTY Ha 3JIEKTPOHHOM 3K3aMEHE BOIIPOCOB PEIIAET JICKTOP, YUTAIOIINI TaHHBINA KypC.

[IponomxuTenbHOCTH SK3aMeHa coctanisieT 60-90 MUHYT.

[lepen mpoBeneHreM TPOMEKYTOUHOM aTTECTAIUH, C IIEJIbIO aIallTalluid U TPEHUPOBKU
CTYIEHTOB, Ha CalTe OTKPBIBAETCSA JIOCTYN K JEMOHCTPALIMOHHOM BEPCHUU. DTO IOMOIaeT
CTYIEHTaM CHSTh ICUXOJOTHMUECKYI0 HAMPSXKEHHOCTD MPHU MPOLEAYpPE MPOBEIEHUS PEaTbHOTO
9K3aMEeHa.

BaxxHo, uro mociie BBeAEHMsI OTBETa Ha MOCIEAHHM BONpPOC TecTa U (HOpManbHOIO
MOJBEICHUS KOMIIBIOTEPHOW MPOrpaMMOil  pe3ylbTaTOB TECTUPOBAHUA, MpernojaBareib
o0cyXKIaeT 1 3aJaeT JOIMOJIHUTEIbHbIE BOIIPOCKHI CTYAEHTY I10 [TOBOJY TOIO WM MHOTO OTBETA.
[Io wuroram Takoro cobeceqoBaHMsI MpeENnojaBareib OMPEAeNseT YPOBEHb OCBOCHUS
MIPOBEPSEMBIX KOMIIETCHIINI M BBICTABIISIET COOTBETCTBYIOIIYIO OLICHKY.

4.2. Kpurepuu oueHMBAaHHUS MPOMEKYTOYHON aTTeCTAIIMU 10 BUAAM
OLICHOYHBIX CPEACTB.

O1u4Ho Xopowo Yaosiaersopurenbno | HeyrosiiersopureabHo
Beicokuii ypoBeHb Cpennuii ypoBeHb ba3oBelii ypoBEHB Henocrarounslii
OCBOEHUS OCBOEHHUS YPOBEHb OCBOEHUS YpPOBEHb OCBOEHUS
IIPOBEPSAEMBIX IIPOBEPSAEMBIX IIPOBEPSAEMBIX IIPOBEPSIEMBIX
KOMIIETEHITN I KOMIIETEHITN I KOMITIETEHITN I KOMITIETEHITN I
OO6yuaromuiics OO6yuaromuiics OO6yuaromuiicss 3HakoM | OOyuaronuiics He 3HaeT
OTJIIMYHO 3HAET | XOPOLIO 3HAEeT |C MaTepuasoM, BIaJIEET [OCHOBHBIX  IOJIOXKEHHUM
Marepuail, YMEET | MaTepuaj, YyMEET |JOCTaTOYHbIM U1 | BOIIpOca, HE
aHAJIN3UPOBaTh  TEKCT | aHAJIU3UPOBATh BbICKa3bIBaHUSI OpUEHTHUpYETCS B
3aJlaHui U |TEKCT 3aJaHUN ¥ |TEPMHUHOJIOTHUEN. OCHOBHBIX  TIOHATUSX,
apryMeHTHPOBAHO aprymeHTupoBaHo |OOyuarouuiics u3JlaraeT Marepuan ¢
U3JIOKUTh CBOW OTBET, |[U3JIOKUTH  CBOM | JOITYCKAaeT TPYAOM, C  TIpyObIMH
BIIQJCET JOCTATOYHBIM | OTBET, BazeeT | pakTuueckue OUMOKH, | paKTHUECKUMU
TUISL BBICKa3bIBaHMsI | JOCTATOUYHBIM IS | HE OTIEpHUPYET | OLIMOKAMH, 1100
TEPMHUHOJIOTHEH. BBICKa3bIBaHUSI MaTepHuayioM MO TEME. | OTKa3bIBACTCs oT
OO6yyaromuiics TEPMUHOJIOTUEN. OTBETOB Ha BOIIPOCHI.
MPaKTUYECKHU He | O0yJaronuiics
JIOMyCKaeT OIINOOK. JIOITYCKaeT
HE3HAYUTEIIbHbIE
OLITMOKH.
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT
Kagenpa obmeit u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB M0 AUCLUIIINHE «ATOMHAs (HU3HKa
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 19 IlepBelii 3x3eMILLIP KOITS Ne

4.3. Pe3yabTarbl  NPOMEXKYTOUHOW  aTrrecTalUMd W YPOBHHU
c()OpMHUPOBAHHOCTH KOMIIETEHIUI1

XapakTepuCTUKU OTBETA YpoBeHb Pesynbrar
OCBOEHMUSA IIPOMEKYTOYHOU
IIPOBEPSEMBIX arTecranuu
KOMITETCHIU I
OtBeuaet Ha BOIIPOC, BOCIIPOU3BE/IS

COOTBETCTBYIOIINEC MaTeMaTHYECKHE BBIKJIAIKUA U
JIOTHYHBIC  PACCYKACHHUsS, 3a/aya IOJHOCTBIO
pelieHa, CTYICHT TIPaBHILHO O00OOCHOBBIBACT
NPUHATHIC pelieHHs. BO3MOXKHBI HECYIIIECTBCHHBIC
OIINOKH.

BBICOKHM OTJIMYHO

CryneHT TBepAO 3HAET MaTrepuall, FPaMOTHO U TIO
CYIIECTBY M3JIaraeT €ro, HO MPHU STOM JIOITYCKArOT-
csl HerpyOble OomMOKU MpH BbIBoJE (GopMyn U pe-
NICHUH 33]a4d WJIA OTCYTCTBHE HEKOTOPBIX dJie-
MEHTOB BBIBOJIA.

CpeIHUI XOPOIIIO

3HaeT TEPMUHOJIOTHUIO, T.€. OTBEYAET HA BONPOCHI
0a30BOr0 ypoBHS M 3HAET OCHOBHBIC IOHSATHS,
cooTHouleHUs: (0e3 BbIBOJA), OINpeAesieHue u
($u3nUecKuil CMBICI BEJIMYHH.

0a30BbIi YAOBJIETBOPUTEIBHO

He moxeTt oTBeTHTHh Ha BONPOCHI 0a30BOr0 YPOBHS,
HE 3HAeT OCHOBHBIE MOHATHUS, POPMYIIHI, HEIOCTAaTOYHBIM | HEYJOBIETBOPUTEIBHO
ornpezeneHue U pU3N4IeCKUuil CMbICI BEJTUYHH.

Oco0eHHOCTH TPOBEJICHUH MPOIIEAYPHI OIIEHUBAHUS PE3YyJIbTaTOB O0yUEHUSI HHBAIHIOB
U JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsi 0003HaueHbl B paboueill mporpamme
JACIIUTIITUHBI.

YpoBHU cHOPMUPOBAHHOCTH KOMIETEHIIMH ONpeNeNsIeTcs CIe1yoIuM 00pa3om:
1. Beicokuit ypoBeHb c(HOPMUPOBAHHOCTH KOMIIETEHIIUI COOTBETCTBYET OLIEHKE OTIIMYHO:

npezanonaraeT (oOpMUpPOBaHME KOMIIETEHIIMH Ha BBICOKOM YpPOBHE, TOTOBHOCTbh K
CaMOCTOSITENIbHOW  MPO(ECCHOHAIBHOM  IESATETbHOCTH: CTYACHT CBOOOJHO BIAJEET
TEPMUHOJIOTUEN M MOHATUMHBIM alnapaTroM JUCHUIUIMHBI, YTO MO3BOJISIET (GOPMYIHPOBATh
BBIBOJBl M YYacTBOBaTh B JHUCKYCCHHM IO Y4eOHBIM BOIIpOCAM JaHHOW JMCLMILIUHBL
MOJTHOCTHIO C(HOPMUPOBAHO YMEHHE NPUMEHATH MOJYYEHHYIO TEOpPETHUYeCKylo 0azy ams
peleHnss KOHKPETHBIX MPAaKTUYECKUX 3a7ad U YBEPEHHO BIIaJIETh HABBIKOM UX PELICHMUS;

2. CpenHuii ypOBeHb COOTBETCTBYET OI[EHKE XOPOIIIO:
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npeanonaraetT (GpopMHpoOBaHHME KOMIIETEHLUH Ha CpeIHEM YpOBHE: CTYIGHT XOpOIIO
BJaJieeT OCHOBHOM TEPMHUHOJIOTHEH U TMOHATHMHBIM  ammapaTroM  JTUCIUIUIUHBI;
c(hOpMUPOBAHO YMEHHUE MPUMEHATh MOTYYCHHYI) TEOPETHUECKYI0 0a3y Ui pelleHus
KOHKPETHBIX IPAKTHYECKUX 3aJ1a4 M BIIAJCTh HABBIKAMU pelieHus 0a30BbIX 3a/1ad;

3. ba3oBblif ypoBeHb COOTBETCTBYET OIICHKE YIOBJIECTBOPUTEIHHO!

npezanosnaraeT (GOpMUPOBaHUE KOMIIETEHIMH Ha HA4aJbHOM YPOBHE: CTYAEHT BIIAJEET
OCHOBHOM TEPMHUHOJIOTMEW W TNOHATUMHBIM anaparoM IJUCLUILIMHBI U HEIOCTATOYHO
BJIaJIeeT METOJIaMH peleHus 0a30BbIX 33/1ay;

4. Hwuskuil ypoBEHb COOTBETCTBYET OLIEHKE HEYIO0BIETBOPUTEIBHO:
CTYJEHT HE BJIaJIC€T OCHOBHOW TEPMUHOJIOTHEN U MOHATUMHBIM aIlllapaToM JHCLUIIINHBL,
HE BJIa/ICCT HaBbIKAMH PEUICHUs 0a30BbIX 33/1a4.
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24.03.03 baaucTHKa M THAPOAIPOAUHAMHUKA, HANIPAaBJIeHHOCTDh (Mpoduisn) «bajiucTuka u
rujipoaspoanHamuka», ®OC no nucuunianne «KAtomaas ¢pusukay, 2025 rog Had6opa, ounas popma
00y4eHust

DoH/I OIIEHOYHBIX CPEICTB TUCHHILIMHBI (MOIYJIs1) 0100PEH H PEKOMEH/I0BAH:
[IpopexTop o yuebHoi padbote yrBepxaeHo 24.02.25 A.A. CanamatoB
YdeHbIM coBeTOM (pru3ruecKoro GakyipreTa

ITporokomn 3acemanus Ne 05 ot 06.02.2025

IIpencenarens YdeHoro coBera

¢usmyeckoro ¢akyibTeTa COIJIaCOBAaHO M.A. 3arpebux
3acenanuem kadeapsl o0lell U TeopeTH4ecKoii (PU3UKU

[Mpotokon 3acenanust Ne 04 ot 30.01.2025

3aBenyromuil kadeapoit COIJIaCOBaHO A E. Maiiep

ABTOpBI (COCTaBUTEIIH ) B.C. KpacHukoB
A.E. Maiiep
A.A. Dbenp

CrpykTypa padoueii mporpaMMbl cooTBeTcTBYeT npuka3y pekropa ®I'bOY BO «Heal '¥» ot «13»
anpeis 2021 r. Ne 247-1



