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AHHOTanMs pado4yeid NPOrpamMMbl AU CHUATIIAHBI

Hucuunnnna «®usuka aroma» BXOIUT B 0a30BbIA MOAYJL 00s3aTEIbHOM
yacTu oOpa3zoBaTesIbHOM mporpaMMbl OakanaBpuarta 1o HampariaeHuto 03.03.02—
dusuka.

JucuuniavHa peanusyeTcs  Ha
(bu3nYECKOM PJIEKTPOHUKH.

ConepkaHue AUCUUIUIMHBI OXBAaThIBAET KPYr BOIMPOCOB, CBSI3aHHBIX C
dbopMupoBaHUEeM Yy  CTYJIEHTOB  €CTECTBEHHOHAYYHOE  MHPOBO33pEHUE,
MO3BOJIAIONIEE OTIWYaTh THUIOTE3y OT TEOPUU, TEOPUI0 OT SKCIEPUMEHTA,
OTJINYaTh HAYYHBIN U aHTUHAYYHBIN MOAXO/bI B U3YUYEHUH OKPYKAIOIIETO MUPA.

B kypce «®usnka atomMa» CTYJEHT JIOJDKEH MPHOOPECTH HaBBIKK PabOTHI C
npudbopamMu U 00OPYAOBAaHUEM COBPEMEHHOM J1a0OpaTOpUM aTOMHON (U3HKHU;
HaBBIKM HCIIOJB30BaHUSA PA3IMYHBIX METOAUK (PU3UMYECKUX H3MEPEHUU U
00pabOTKH SKCIEPUMEHTAJIbHBIX JIAHHBIX; HAaBBIKM TMPOBEACHUS aJCKBATHOIO
(hU3UYECKOr0 M MaTEeMAaTUYECKOI'0 MOJICIMPOBAHMUSI, a TAK)KE MPUMEHEHUS METOJIOB
(bU3UKO-MaTEMaTHYECKOTO aHaau3a K pelIeHUI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUYECKHX mpobieM B ¢Qusuke aroma. IIpum sToMm
OakasiaBp JOJKEH MOJIYYUTh HE TOJbKO (U3UYECKHE 3HAHUWS, HO U HABBIKM HX
JAJIbHENIIETO MOMOJHEHHUSI, HAYUYNUThCS ITOJIb30BATHCS COBPEMEHHOM JIUTEPATYPOH,
B TOM YMCJIE DIEKTPOHHOM.

JucnuninHa HaneneHa Ha GOPMHUPOBAHUE CICAYIOMIUX KOMIIETCHIIUM
BbITyCKHUKA: yHUBepcainbHbIX: YK-1; VK-6, obwenpogeccuonanvuuvix: OIIK-1,
npogheccuonanvuvix: 11K-8.

[IpenogaBanne AUCHUILIMHBI TPEIYCMAaTPUBAET MPOBEACHUE CIIECIYIOIINX
BUJIOB YYEOHBIX 3aHSATUN: JEKIUU, NPAKTUUYECKUE 3aHATUA, J1abOpaTOpHBIC
3aHATHS, CAMOCTOSITENbHAs padoTa.

PaGouas mporpamMma  JHMCIUIUIMHBI — MOPEAyCMATPUBAET  IPOBEICHUE
CIIEYIOIMNX BHUAOB KOHTPOJSI yCHeBaeMocTd B (hopme: KOHTpOJbHas padora,
KOJUTOKBUYM H TIP.) ¥ IPOMEKYTOYHBIA KOHTPOJIb B (popMe 3aueTa, IK3aMeHa.

O0beM AUCIUIUTMHBI 5 3aY€THHIX €IWHWII, B TOM YHCJIC B aKaJeMHUYECKHX
yacax 1o BUJaM YUCOHBIX 3aHSTHM:

dbuzmdyeckoMm  QakynapTere  Kadeapoi

VYueOHble 3aHATUS ®opma
B TOM YHCJIE: IIPOMEKYTOUHOH
§ KonTakTHas pabora obyuaronmxcs c npenogasaresnem | CPC, aTTecTaluu
g o U3 HUX B TOM (3auer,
S| 3 g Jexn | JIaGopar | ITpaktiu | KCP | koHcynsT | uucie | AnddepeHunpos
S uu OpHBIE eckue ampm | OK3aM | AaHHBIA 3ader,
3aHATHS | 3aHATHUS eH 9K3aMEH
5 |[180 | 110 50 - 60 - - 34 IK3aMeH




He.]'ll/l O0CBOCHHUA NUCHHUIIJINHBI

[enssmMu ocBOeHUS AUCIATIINHBI « DU3HMKaA aTOMay SBISIFOTCS: (hOPMHPOBaHUE
y CTYJIEGHTOB CHCTEMbl 3HaHMM 1O OOIEeH KiIacCHYeCKOW (JOKBaHTOBOM,
HEPEJIITUBUCTCKOM) M KBAaHTOBOM (U3MKE, B YACTHOCTH, H3y4Y€HHUE SIBIICHUU
MUKpOMHUpa, (POPMUPOBAHME HOBBIX 3aKOHOMEPHOCTEH M MEPEeCMOTP MHOIHMX
YCTOSIBIIMXCS TOJIOKEHUNA U MOHATUN KJIACCHUYECKOW (PU3MKH; CKOHUEHTPUPOBATH
BHUMAaHHE CTYJE€HTOB Ha OCHOBHBIX 3aKOHAaX AaTOMHOW (U3MKH TaKHX, Kak
CTaTUYECKME OCOOCHHOCTHU OINMCAHMS W MpodiieMa KBAaHTOBaHUS (PU3UYECKHUX
BenuuuH, npuHuun llaymu, cooTHomenust HeompeneneHHocter ['eitzenOepra,
abdexT 3eemaHa, MO CTPOCHUIO aTOMa M TBEPIABIX TEN, MO CBA3U MEXKIY
MaTeMaTUKOW W (PU3UKOW aToMa, WCIOJH30BAHWU MATEMATHUYECKUX METOJIOB B
bu3nKe aToMa, a Takke YMEHUW KAYECTBEHHO M KOJMYECTBEHHO aHAJIU3UPOBATH
cuTyanuu, (GOpMHUpPOBAHME YMEHHUHN pemaTh 3aJadyd W CTAaBUThb MPOCTEHUIINIA
HKCHEPUMEHT, UCIOJIb30BATh KOMIIBIOTEP I MATEMATHYECKOTO0 MOJEIUPOBAHUS
MIPOIIECCOB, HEOOXOIUMBIX ISl IOHUMAHUS U TAbHEUIIEr0 U3YYCHHS Pa3InYHBIX
obJsiacteit pu3uKu aToma.

JlaHHBI KypC ONMpaeTcs Ha TaKue MUCIUIUIMHBI, W3YyYEHHBIC CTyACHTaMU
paHee, Kak BBICIIIasi MaTeMaTHKa U 0011as ¢pusuka.

3agaum JTUCUMIJIMHBI:

® [10Ka3aTh HECOBMECTUMOCTh C KJIACCUUYECKUMU MPEJCTABICHUSIMU KBAHTOBO
— MEXaHUYECKUX 3aKOHOMEPHOCTEM;

e nath noHatue GpopmynupoBku ypaBHenus Llpequnrepa;

® TI0Ka3aTh, YTO B CTAHOBJICHUU U PA3BUTHH (QU3UKU aTOMa ChITPAT OCHOBHYIO
pOJIb HE TOJBKO KOPHYCKYJSIPHO-BOJIHOBOM Jyayiui3M, HO U TPUHLHUI
KBAHTOBaHUS (DU3NUYECKUX BEIUYMH;

® BBISIBUTH BHYTPEHHEE €IWHCTBO JBYX (yHIAMEHTAJIbHBIX MPUHIIUIIOB
MHUKPOMUDPA;

® [I0Ka3aTh MPOrPECCUPYIONIYI0 POJIb TOJYKBAaHTOBOW Teopuu bopa wu
03HAKOMHUTH C €T0 TPYJaMHu;

® [10Ka3aTh, YTO OTKPBHITHE M PA3BUTHE KBAHTOBBIX MPUHITUIIOB IMPOILIO PSJI
CJIO’KHBIX 3TalOB U OXapaKTEPU30BaTh BKJIAJ] YUYEHBIX, BHECIIMX Ba)KHbBIN
BKJIaJ] B CO3/TaHNE KBAHTOBOM TEOPUH MUKPOMHUPA;

e chopMupoBaTh MOHMMAHHE POJIU (U3UKU aTOMa B €CTECTBEHHOHAYUYHOM
00pa30BaHUU CIICIIUATNCTA;

® TIOKa3aTh MHTETrpanui0  (GU3HKO-MATEMAaTHYECKUX 3HAHUW ©  POJIb
MaTeMaTuku B (OpMHUPOBAHUU 0A30BbIX 3HAHUH MO (PU3HUKE;

® JaTh OOIIee MPEICTABICHUE O Pa3IMYMM OMKMCAHUS JIBYX THIOB OOBEKTOB
MIPUPOJIBI — KOPIYCKYJISIPHBIX U BOJHOBBIX;

e c(hopMUpOBATh OCHOBHBIE YMEHUS U HABBIKU PAOOTHI C M3MEPUTEIHLHBIMH
WHCTPYMEHTaMH W TpubopaMu, 00pabOTKH pe3yJdbTaTOB Ja0OPATOPHBIX
paboT W WX aHaIM3a, PEIICHWA TMPUKIATHBIX 3a1ad, PUMEHEHUS
(bU3HUYECKUX 3aKOHOB /111 00BbSICHEHUI MPUPOTHBIX MPOIIECCOB U SIBJICHUIA,



e 0o0ecrevynuTh CTYJICHTOB HEOOXOIUMOW yueOHO-METOIANYECKON JIUTEpaTypon
1 J1a00paTOpHO-IKCIIEPUMEHTAILHON 0a30ii 17151 OCBOCHHS TEOPETHUECKUX U
HKCIEPUMEHTAJIbHBIX METOJ0B (M3UKM aTOMOB M AaTOMHBIX SBJICHHHA B
pa3auuHbIX ~ (QopMax ~ ayaIUTOPHOM U CaMOCTOATEIbHOM  yuyeOHOU
JeSITEIbHOCTH.

2.Mecto nucuumiinnbl B cTpykrype OIIOII 6akanaBpuara

Huctuminna «®usuka atomMa» BXOAUT B 0a30BbIM MOAYJb 00s13aTEIbHOM
gactu bioka 1 oOpaszoBarensHoit mporpammbl (PI'OC BO) OakanaBpuata 1o
HarpasieHuto 03.03.02— dusuka.

Jna uszyuenus oucyunaunvl «Qu3uka amoma» cmyoeHm O001XHCeH 3HAMb:
OCHOBHBIE TOHSTHS M METOJbl MaTeMaTHYECKOrO aHalu3a, JIMHEHHOW aireOpsl,
JUCKPETHOM MaTteMaTuku; auddepeHIranbHoe W WHTErpalibHOE HCYUCIICHUS;
muddepeHManbHble YpaBHEHUS; YHUCICHHbIE METOAbl; (YHKIIMH KOMIUJIEKCHOTO
NEPEMEHHOT0; AIEMEHTHI (PYHKIIMOHAIBHOTO aHAJIN3a; BEPOSITHOCTh U CTATUCTHUKY;
CTaTUCTHUYECKOE OLICHUBAHUE W IIPOBEPKY THUIOTE3; CTATUCTUYECKUE METOMBI
00pabOTKH HKCIEPUMEHTAIBHBIX JaHHBIX; MAaTEMaTUYECKUE METOJbl B (DU3HKE;
pazaenbl  Kypca o0Omied (QusMkyd: MexaHuka, MOJIeKyJsapHas ~(Quszuka U
TEPMOJIMHAMMKA, BJIEKTPUYECTBO M MAarHeTU3M, BOJIHOBas onTuka. I[lonsarue
uH(opMalMy; TOPOrpaMMHBIE  CpPEACTBA  OpraHU3alUd  HWHPOPMALMOHHBIX
IPOLIECCOB; MOJEIN pEelIeHUs (QPYHKIUMOHAIBHBIX M BBIYUCIUTEIBHBIX 3a/1ad;
SI3BIKU MIPOTPAMMHPOBAHUS; 0a3bl TaHHBIX; JIOKAJTbHBIE U TJI00AbHBIE ceTH DBM;
METO/IbI 3aIUTH HH(POPMAIIUH.

Onucanue JOrMYECKOH M COJEPKATEILHO-METOANYECKON B3aMMOCBA3H €
apyrumu yactamMu OINOII (nucuunmiaiMHaMu, MOIXYJIsIMH, IPAKTHKAMM)

SIBAsIsICH CaMOCTOSITENIbHON Y4eOHOM JUCIUIUTMHON, Kypc «Du3nuka aroma»,
HE OTOpPBaH OT Jpyrux aucuuiinH. Hao6opoT, cymecTByeT MexaUCIUIUTMHAPHAS
CBSI3b.

BaxnenmuM pasgenom  kypca «@®uU3MKa aToMa» ABISIETCA  pas3Ael
«Inemenmul yuenusn o cmpoenuu geuwjecmea». B 3Tom paszene nocie u3noxeHus
AKCIEPUMEHTANIbHBIX  (PAKTOB, TPUBOAAIIMX K HEOOXOJUMOCTH BBEJCHUS
BOJIHOBOT'O ONHCAHUSl TOBEJIECHHUS MHUKPOYACTHI, M HEKOTOPBIX OCHOBHBIX
OPUHIMIOB TOJAPOOHO paccMaTpUBAaeTCs pEIIEHUWE 3aJadyd O 4YacTULEe B
OJTHOMEPHOM TMOTEHUUAJBLHOM SIIMKE HAa OCHOBE CTAI[MOHAPHOTO YypaBHEHUS
Mpenunrepa. Onupasich Ha pelIeHUe ITOU 3aJau, Aajiee 00CYXKAAIOTCS YCIOBUS
BO3MOKHOCTH HaOJIOJCHUS KBAHTOBBIX SBICHWW. B codyeTaHun ¢ NpUHIIHUIIOM
[Taynu 3T0 MaeT BO3MOXKHOCTh OOBSICHUTH MOSIBJICHHE MPOCTPAHCTBEHHBIX (OpM
Mosiekysl. DopMmyiny [JIsi ypOBHEW SHEpPruM B aToOMe BOAOpoJa Jaercs 0e3
JI0Ka3aTeNbCTBA, TAK KaK BBIBOJI €€ Ha OCHOBe ypaBHeHUs LlIpennnrepa crnoxeH.

B cBsi3M ¢ TOSBICHUEM .J1A3€pHOI MeEXHUKU HEOOXOJAUMBIM SBIISICTCS
MOTYEPKHYTh TMOHSATHS O HOPMAJIbHO W WMHBEPCHO 3aCElCHHBIX cpeaax, 00
YCWIEHHH CBETa MPU MPOXOKIACHUU €ro 4Yepe3 MHBEPCHO 3aCEIEHHYIO Cpeay U O
MPUHIUNAX JEUCTBUS ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.



OrpaHuYeHHbI JUMUT BpPEMEHM TO3BOJISIET BBINOJHUTH HACTOSIIYIO
porpamMmy JIMIIb MPU YCIOBHHM HMCIOJIb30BaHUS Pa3HOOOPA3HbIX METOJIMYECKHX
dbopm mnomaum wmarepuana ciaymarensiM. OnHOW u3 Takux (OpPM  SBIAIOTCS
conpogodcoaemvie  OEMOHCMPAUUAMU  HAMYPHLIX U KOMRbIOMEPHBIX
IKCHEPUMEHMO8 NPAKMUYECKUEe 3AHAMUA, HA KOTOPBIE CIEAYET BBIHOCHUTH
HEKOTOpbIE MPOOJEMHBIE 3aJa4d M BOIPOCHI, HE TpaTs BPEMEHH HA pEIICHHE
PAIOBBIX TPEHUPOBOYHBIX 3a]1a4.

B pamkax s1abopamopnozo npakmuxkyma VCIOJNb3YETCS YMEHHE CTYACHTOB
MPOU3BOJIUTh PACUYETHl C TOMOIIBIO CPEICTB BBHIYUCIUTEIBHON TEXHUKHU. ITO
MO3BOJISIET CYIIECTBEHHO TMPUOJM3UTh YPOBEHb CTATUCTUYECKOW KYJIBTYPHI
00paboTKU Pe3ysIbTaTOB U3MEPEHHUI B MPAKTUKyME K COBPEMEHHBIM CTaHAAapTaM,
MPUHATEIM B HAyKe W MPOM3BOJCTBEHHOM HesTeNbHOCTH. Ha 3TuX 3aHsATHSIX
CTYACHTHI yke Ha | Kypce mpuobpeTaroT onbIT 001eHus ¢ 9BM u ucnoiab30BaHus
CTaTUCTUYECKUX METO/I0B 00pabOTKH pe3yJbTaTOB HAOIIOJEHUM, YTO COBEPIIEHHO
HEOOXO0AMMO JUisi paboThl B CHEUUAJIbHBIX Y4YE€OHBIX W IPOU3BOACTBEHHBIX
1ab0paTopusIX.

Ha camocmoamenvuyrw pabdomy CTyAeHTOB BBIHOCATCS IepepadoTKa
MaTepUaloB JIEKIMA M CEMHHAPCKUX 3aHATHH, MOJArOTOBKA K J1ab0OpaTopHO-
MPAKTUYECKUM 3aHATHSM M 00pabOTKa UX PE3ylbTaTOB U COCTABJICHHE OTYETOB,
pelIeHre 3a1a4 U3 MpeajaraeMoro kageapou crnmcka.

B kauecTBe caMOCTOSITENBHOW pabOTBl MOXKET OBITh PEKOMEHIOBAHBI
HaIMCaHWe OJHOTO- JABYX (3a ceMmecTp) pedepaToB MO TeMaM OJU3KUM K POIY
Oynyiel NesSTeNIbHOCTH CTYACHTOB U CBSI3aHHBIM C NMPUMEHEHUEM (PU3NYECKUX
pUOOPOB WIIK OOIIKUX 3aKOHOMEPHOCTEH.

N3yuenue JTUCHMUILINHBI «Dusznka aToMay HE00X0IUMO Kak
MPEAUIECTBYIONIEE I TUCHUIUIMHBI «PU3MKAa aTOMHOTO SApa W 3JIEMEHTapPHBIX
YaCTUI U JUCUUIIINH TPOdUIIA.

N3ydenne mucuuruiiHbl «PU3UKa aTOMa» CONPOBOKIAETCS IMPOXOKIECHUEM
¢u3nueckoro mnpakThukyma (pasnaen «®Pu3znka aToMay), SBISIOUIETOCS YCIOBHO
CaMOCTOSITEJIbHBIM B YYEOHOM IUIaHE W TIPHU 3TOM HEPa3pbhIBHO CBSI3aHHBIM C
monyneM «OOmast ¢usznkay. OU3NYECKHI MPaKTUKyM MO pasaeny «Dusuka
aToMa» TMpeACTaBIseT COOOW NUKIT TNPAKTUYECKUX 3aJaHUM, BBIOJIHIEMBIX
CTyJIGCHTaMH Ha peaJbHOM Yy4yeOHOM JsabopaTOpHOM OOOpYIOBaHUU, U
COIIPOBOXK/IAEMBIX CUCTEMaMU KOMIIBIOTEPHOTO MOJICIIUPOBAHMUSL.

JucuumirHa n3ydaercs Ha 3 Kypce B 5 ceMecTpe.

3. Komnerenuuun oOyuawouierocsi, popmupyembie B pe3yjabTaTre OCBOCHHS
AMCUMILINHBI (MepeYeHb IVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHus ).

Kon HaumeHnoBanmue Ilnanupyemblie pe3yabTaThl
KOMIIETEHIINH KOMIIETEeHIINH U3 00y4eHus
u3 ®IoC BO ®IoC BO
YK-1 CniocoOeH OCyIIECTBIIATh 3Haer:
NIOUCK, KPUTUYECKUI ® OCHOBHBIE METO/bI KPUTHUECKOTO aHAIIN3a;
aHaJIM3 U CUHTE3 ® MCTOIOJIOTHIO CHCTEMHOTO oIX0/a,
MH(OpMaInK, IPUMEHSTH NPUHIIANE] HAYYHOI'O ITO3HAHUA.




CUCTEMHBIN MOAXOM ISt
PEIICHUS TOCTABIEHHBIX
3aJa4

YMmeer:

OPOM3BOIUTH  aHAIM3  SBICHUA U
00pabaTbIBaTh MOJyYCHHBIE PE3yIbTATHI;
BBISIBIIATH npoOeMHbIe CHUTYaIIH,
UCTIONB3YsS METOJbl aHalIHW3a, CHHTE3a U
a0CTPaKTHOTO MBITILICHUS;

UCTIONIb30BATh COBPEMCHHBIE
TEOPETHYECKHE KOHLICTIINU "
OOBSICHUTENIbHBIE MOJICIM TIPH  aHAJIN3e
uHpopmaruu

Baageer:

® HaBbIKAMU KPUTHYCCKOT'O aHAIM3a

VYK-6

CriocobeH ynpaBisTh
CBOHMM BPEMEHEM,
BBICTPAUBATh U
peann30BBIBATH
TPACKTOPHUIO CAMOPA3BUTHUS
Ha OCHOBE TPUHIIAIIOB
o0pa3oBaHUs B TCUCHUE
BCEU KU3HU

YmMmeer:

TUTAHUPOBATh CaMOCTOSITEITLHYIO
ACATCIIbHOCTD B pelICHUN
po)eCCHOHANIBHBIX 3a]1aY;

paccraBiATh [IPUOPUTETHI
npo(ecCHOHANLHOW ~ NEATEeNhbHOCTH U
CrocOOBI €€  COBEpIICHCTBOBAaHUS  Ha
OCHOBE CaMOOIICHKHU;

HaXOJUTh H TBOPYECKH HCIOJIH30BATH
UMCIOIUICS ONBIT B COOTBETCTBUU C
3aJjauaMi CaMOPa3BUTHSL.

MOJIBEpraTh KPUTUYECKOMY  aHAIIU3y
MpoJIeTIaHHYI0 paboTy

Baageer:

HAaBBIKAMH  BBISBJICHUS ~CTHMYJIOB IS
CaMOpa3BUTHS;

OIIPEJICTICHUSI ~ PCAJMCTUYECKUX  LeJei
po¢eCCHOHATBLHOTO POCTa.

3Haer:

® OCHOBBI INIAHUPOBAHUA POPECCUOHATHHON

TPAeKTOPHUH C YU€TOM 0COOEHHOCTEN Kak
po(hecCHOHANLHOM, TaK U APYTUX BHIIOB
JeSITEIbHOCTH U TpeOOBaHUI phIHKA TPYJia.

OIIK-1

CriocobeH npuMeHsTh
0a30BbI€ 3HAHUA B 00JaCTH
(bU3UKO-MaTEMATHUECKUX U
(WJIM) eCTECTBEHHBIX HAyK B
cdepe cBoeit
npodecCHOHAIbHON
JESITEIIbHOCTH

3Haer:

¢ 0a30BbIC €CTCCTBCHHOHAYYHBIC 3HAHMS,
BKJIIOYAsl 3HAHUSI O TPEIMETe U 0O0BEKTax
W3YYCHHUS, MeToAax HCCJICIOBAHMS,
COBPEMEHHBIX KOHIEMIUAX, JTOCTHKEHUSIX
U OrPAaHWYCHHUSX CCTECTBEHHBIX HAYK
(mpexxme  Bcero  XUMHH,  OHOJIOTHH,
9KOJIOTHH, HAyK O 3eMJIC M YCIIOBEKE);

®[IOHMMaTh, H3JIaraTh U  KPUTUYCCKH
aHAJM3UPOBATh 6a30By10
obmedu3nyeckyro nHGopMaIuio;

® [10JTB30BAThCSI TEOPETUUECKUMU OCHOBAMHU,
OCHOBHBIMHM  TOHATHSMH, 3aKOHAMH H
MOJACISAMH (PU3HKH;

®IPAaBMWJIPHO  COOTHOCHUTH  COJEp)KaHUE
KOHKPETHBIX 3aJlad C OONIMMH 3aKOHAMU




¢busukn, 3¢pHEKTUBHO U MPUMEHSITH 00IIHe
3aKOHBI (PU3MKH TSI pEIIeHUs] KOHKPETHBIX
3a7a4 B 00JIaCTM aTOMHOW (DU3UKH U HaA
MEXIUCHUTUTMHAPHBIX TPAHUIAX (PUIUKH C
JOPYTUMH 00JIaCTSMU 3HAHHIA;

® MCIIOJIb30BATh JIsI U3YYCHHA Z[OCTyHHBIﬁ
MaTEeMaTHYeCKUl  ammapar,  BKIOYas
METObI BEIYHCIUTEIHbHON MaTEMATHKH;

®110JIb30BaThCsl B paboTe CIPaBOYHOU U
y4eOHOU JUTEepaTypoi, HaXOIUTh IPYrHe
METO[IBI, HE0OXO0TMMBIE HUCTOYHUKH
nH(popManuu u paboTaTh C HUMHU.

Ymeer:

®IICIIOJIB30BaTh B MPOQecCHOHANbHON
NEeSTeIbHOCTH  SIBICHUSA, NpPHUBEALINE K
KOPIYCKYJISIPHO-BOJIHOBOMY yannu3Mmy,
SKCIIEPUMEHTHI, MOATBEPAUBILILE
BOJIHOBBIE CBOMCTBA YAaCTHI], AUCKPETHOCTD
aTOMHBIX U SIZICPHBIX COCTOSIHHIA;

® AHAIM3UPOBATh  SIBICHUSA, B KOTOPBIX
Haunbosee IPOCTO u OUYEBUHO
MPOSBIISAIOTCS KBaHTOBO-MEXaHUYECKHE
3aKOHOMEPHOCTH, U  OIpPENEISIOTCS B
MEPBYIO ouepenb ux OYEBUIHOU
HECOBMECTHUMOCTBIO €  KJIACCUYECKUMU

MPECTABICHUSMM.

Baageer:

© OCHOBHBIMH JOCTIDKEHUSIMH B 00JIacTH
aTOMHOM (737091 u IMIOHUMATh

MEePCIIEKTUBBI UX PA3BUTHUS,

® COCTOSTHUEM CYIIECTBYIOIIUX KBAHTOBO-
MEXaHMYECKHX MOJEJIE aTOMOB H HX
OTJINYHS;

® COBPEMCHHBIMU METOJIaMHU, KOHIICTIIIUSMHU
U JOCTIDKEHUSIMHU B 00JIaCTH MCCIIEN0BAHUS
CIIEKTPOB aToMma BOJIOpOA u
BOJOPOJOTIOAO0HBIX aTOMOB, IIEIOYHBIX
9JIEMEHTOB U 3aKOHEI, OIIMCHIBAIOIINE HX;

00IMMH TPUHIUIAMA KBaHTOBOMEXaHU-
YEeCKOIro MOAXO0Ja K OINUCAHHUIO CTPOCHMS
BELIECTBA Ha MHUKPOCKOIIMYECKOM
(aTOMHO-MOJIEKYJISIPHOM) YPOBHE.

[1K-8

Cnoco6eH mpoBOIUTh
paboThl Mo 00paboTKe U
aHAJIM3Y Hay4HO-
TEXHUYECKOH MH(pOpMAaIHH,
HPOBOANTH SKCIIEPHUMEHTBI
U 0(OpMIIATDH PE3yNIbTaThI

3naer:
®METOJbl  MCCIENOBAaHUM,  INPOBEACHHUA,
0o0pabOTKM W  aHaIM3a  PE3yJIbTaTOB
WCTIBITAHUHN U U3MEPEHUI;
e KpUTEpPHH BHIOOpPa METOJOB U METOIHUK
HACCIECIOBAaHUMN.
® OCHOBBI TEOpuun (byHIaMEHTaIbHbBIX
pasnenoB HU3UKH,




®OCHOBHBIE  METOJBI  TOJNYYCHUS  H
UCCIICIOBaHMsT  (U3UYECKUX  SIBJICHUH,
OpUMEHsieMble B OTCUECTBEHHOM U
3apyOeKHOM MTPAKTHUKE;

e OMBIT J1A0OPATOPHBIX paboT, TpeOOoBaHMA
TEXHHKH 0€30IaCHOCTH,

® METObI UCCIICIOBAHHUS, TTPABUIIA U YCIOBHS

BBITIOJTHCHUSI paoor, TEXHHYECKUX
pacueToB,  OGOpPMIICHUS  TIOJTY4aeMBIX
pe3yIbTaTOB.

Ymeer:

®IPOBOJIUTh HCIBITAaHHs, M3MEPEHUS H
00paboTKy pe3yabTaTOB;

® DETUCTPUPOBATh  IOKa3aHUA IPUOOPOB;
IPOBOJNUTH  PACU€TBl U  KPUTHUYECKH
aHaJIN3UPOBATH pe3yabTaThI JeNaTh
BBIBOJIBI.

® COCTaBIISATh OOIIMIA TIJIAaH HCCICNOBAHUS U
JeTalbHbIE IUIAHBI OTIEIBHBIX CTaJIuMH,
MOJIEJINPOBATh OCHOBHBIE MIPOLIECCHI
MPEACTOSILErO0 UCCIEAOBAHMUS;

® BLIOUpATH ONTHMAJIbHBIC METObI
VICCIIC/IOBaHHS
Baaneer:
® BEIOOpOM UCIBITATENILHOTO u
U3MEPUTEIBHOTO 00opyIoBaHus,
HE00X0IMMOT0 ISt POBEICHUS
HCCIICIOBAHUI;

® BEITIOTHEHUEM  OICHKM ©  00paboTku
PE3yNIbTaTOB UCCIEAOBAHNUS;

® HaBBIKAMH BBIOOpA IKCIIEPUMEHTAIBHBIX U
pacYeTHO-TEOPETHICCKUX METO]IOB
pElICHUs TTOCTABJICHHON 3a7aud UCXOJs U3
UMEIOIIUXCS MaTEPHUATBHBIX M BPEMEHHBIX

pecypcoB

4. O0beM, CTPYKTYpa M coJep:KaHue TUCHUIIMHBI.

4.1. O0beM AUCHMIUIMHEI COCTaBIsAeT 5 3adeTHhIX eauumi, 180 akamemMuuecKux
4acoB.

4.2. CTpyKTypa JUCHHUIIJIMHBI.

Pa3nessl 1 TeMBbI JMCIUILIAH Bunsbl yueOHoii padoThI, @opMBI TEKYIIEr0
BKJII0Yast KOHTPOJIsI yCIIeBaeMOCTH

CaMOCTOSITEILHYIO padoTy (o HeeIsIM cemMecTpPa)

CTYACHTOB M TPYA0E€MKOCTh dopMa MPOMEeKYTOIHO
(B yacax) aTrecTanuu

padTa

CamocrosiTeJbHAs

CemecTp
Jlexknun
3aHATHSA
Kountpon
b CAMOCT
DAGOTHI
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YasTpaduoneroBas 5 2 6 4 | ®poHTATBHBIA  OMIPOC;

Karactpoda. I'mnoresa KOJIJICKTUBHBIN  pa3oop

[Inanka. 3aKOHBI U3Ty4YECHUS KOHKPETHBIX CHUTYallHH,

AUT. THUIIOBBIX 3a7a4

Kopmyckynsipabie  cBodictBa | 5 4 6 2 | ®poHTANBHBIA  OMPOC;

ANEKTPOMArHUTHBIX BOJIH. KOJUIEKTUBHBIN  pa3dop
KOHKPETHBIX CHUTYyaluii,
TUTIOBBIX 3a7a4

BonnoBeie cBolicTBa wacTuil. | 5 4 6 2 | ®poHTANBHBIA  OMPOC;

CootHomieHue KOJIJICKTUBHBIN  pa3dop

HEOIPEIETEHHOCTEM. KOHKPETHBIX CHUTYalHH,
TUTIOBBIX 3a7a4

Bcero 3a moayJans 1 12 16 8

Moayab 2. Ctpoenne atoma u Teopusi bopa

dopmanuzm KBaHTOBOM | 5 8 6 4 | ®poHTaIBHBIM  OMPOC;

MEXaHHUKHI KOJUIEKTUBHBIN  pa3bop
KOHKPETHBIX CUTYaLM,
TUIIOBBIX 3aja4

[Torennuaneusle  Oapbepsl. | 5 6 8 4 | ®poHTaNbHBIA  OIPOC;

[ToreHimanpHbIE SIMBI. KOJUICKTUBHBIA  pa3dop

Ocuumnsop. KOHKPETHBIX CHTYaIluil,
TUIIOBBIX 3aja4

Bcero 3a moayab 2 14 14 8

Moayanb 3. ®u3snvyeckne 0CHOBbI KBAHTOBOI MEXaHUKH

JIBrokeHne B UEHTpPaJIbHOM | 5 8 6 4 | ®poHTATBHBIA  OMPOC;

none. KonebarenpHbie U KOJUIEKTUBHBIN  pa3bop

BpallaTenbHbIe CHEKTPHI KOHKPETHBIX CHUTYyaluii,

MOJICKYIL. TUTIOBBIX 3a7a4

Bomoponomnono6usie aToMsl. 5 6 8 4 ®poHTATBHBI  OMPOC;

MarnutHbIit MOMeHT. CiiH KOJUIEKTUBHBIN  pa3bop
KOHKPETHBIX CHUTYyaluii,
TUTIOBBIX 3a7a4

Bcero 3a moayasn 3 \ 14 14 8

Mopnyab 4. AToM B MArHUTHOM 110Jie. OpOuTANbHBIN, CIMHOBBIM M MOJHbINH MeXaHUYeCKUH 1

MArHUTHBIA MOMEHTBI 3JIeKT

OHa B aTOMC

ToXIeCcTBEHHOCT,  YAaCTHII. 5 4 6 4 ®poHTATBHBI  OMPOC;

OOMeHHOe B3aMMOJICHCTBUE. KOJUIEKTUBHBIN  pa3bop

Cl10KHBIE€ aTOMBI. KOHKPETHBIX CHUTYallHH,
TUTIOBBIX 33724

CnuH-opOuTAIBHOE u| 5 4 6 2 | ®poHTANBHBIA  OMPOC;

CBEPXTOHKOE KOJUIEKTUBHBIN  pa3dop

B3auMOJCUCTBHE. ATOM B KOHKPETHBIX CHUTYallHH,

MarHuTHOM Tojie. DPPexT TUTIOBBIX 33724

3eeMaHa. N3nyuenue,

npaBuia oToopa.

OIIP u SAIMP. CnonranHoe u | 5 2 6 4

BBIHYXJICHHOE  H3JIyYCHHUE.

Jlazepsnl.

HToro 3a moayJs 4 10 16 10

IToaroroBKa K 3K3aMeHy

[ [ ] 36
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Hroro (180 uacoB) | | 50 | 60 | | 36 | 34 |

4.3. Conep:xanue JTUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesiam).

4.3.1. Cooeprcanue 1eKyUOHHBIX 3AHAMUIL NO OUCHUUNTIUHE.
Monayas 1.

Yabrpaduoseropas  karactpoga. T'mmoresa Ilnanka. 3akoHbI
usiaydyenuss AUT.

OcHOBHBIEC HepelleHHbIe TPOOJIEeMbI KilacCUuueckoi Gpu3nku Ha pyoexe XIX—
XX Bekos. [ToacyeT yncna cocTOsIHUM 1O B 3aJJaHHOM 00beMe; (ha30BbIi 00BEM,
MPUXOAIIANCA HAa OJTHO KBAHTOBOE COCTOSIHUE, INIOTHOCTh COCTOSAHUU. DopMyra
Panes—/Ixunca u ynbTpaduoneToBas karactpoda, dopmyna Buna. ['mmotesa
[Inanka, pacnpeaenenue Ilmanka. 3akoH cmemeHus Bwuna. PaBHOBecHOe
U3JIydeHUe, KaK HACIbHBIM Ta3 (OTOHOB. AOCOJIOTHO YEpPHOE TEJO. 3aKOHBI
Kupxroda, Jlam6epra u Crepana—bonbimana

Kopnycky/isipHblie CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH.
OCHOBHBIE SKCIEPUMEHTAIIbHBIE PE3YyJbTaThl MO BHEUIHEMY (oTorddexTy.
['mnore3a DWHINTEHHA OTHOCUTEIIBHO KBAHTOB CBETA YpPaBHEHHUE ODWHILITEWHA U
oobsicuenue Qorordpdekra. Mmnynbc ¢otoHa. DkcnepumeHT KommnrTona mo
paccestHul0 PEHTIeHOBCKUX JIydell Ha JErkux sapax, GopMmyna s U3MEHEHHUs
JUIMHBI  BOJIHBI  (DOTOHOB TpU paccesHUM Ha CBOOOJHBIX JJIEKTPOHAX,
KOMITOHOBCKAsI JIMHA BOJIHBI.

BoanoBbie cBoiicTBa yacTuil. CooTHOIIEHHE HeoTpeaeIeHHOCTENH.

['mnore3a ne bpoiisi 0 BOJHOBBIX CBOWCTBAX MATEPUANBHBIX YacTUL —
KOPITYCKYJISIPHO-BOJIHOBOM Ayann3M. J[sinHa BOnHEI e Bponiia HEPENSTUBUCTCKON
gactuiel. Oneitel JleBuccona—/xepmepa u TomcoHa 1Mo nudpakiuu 3JIeKTPOHOB.
Kpurepuii  kBanTOoBOCTM  cucTeMbl. COOTHOLIEHHS  HEONPEAEICHHOCTEN
(KkoopAMHATa-UMIYJbC; JHeprusi-Bpemsi). BuprtyansHeie uactunbl. Paamyc
B3aMMOJICUCTBUS MpPU OOMEHE BUPTYaJbHbIMU yYacTULaMU ((yHIaAMEHTAIbHBIMU
06o3oHamu). BosHoBas ¢yHKIus cBoOogHOM wacTuiibl (BoiHA e bpoiins).
BeposiTHoCTHast uWHTepnpeTanusi BOJIHOBOW (YHKUMHU, BBIABUHYTass bopHOM.
[ToHsaTHE O CKPBITHIX MapameTpax (rurnore3a JUHINTEHHA) U HEpaBeHCTBaX bemna

DopMaIU3M KBAHTOBOM MEXaHUKHU.

[Tonsitue o0 omepatopax ¢usznyeckux BenuuuH. OmnepaTtopbl KOOPIWHATHI,
UMIYJbCa, MOTEHIUAIBHON M KUHETUYECKOW SHEPruu CUCTEMbI, TAMHUJIBTOHUAH.
CoOcTBeHHbIe (QPYHKIMM U cOOCTBEHHBbIE 3HaueHus. YpaBHeHnue Illpenunrepa.
CpoiicTBa BOJIHOBOM  (PYHKIMHM CTallMOHApPHBIX 3a7a4d: HEMPEpPHIBHOCTD,
KOHEYHOCTb,  OJHO3HAYHOCTb,  HEMPEPHIBHOCTh  Mpou3BojgHOW.  [IpunHummn
CYNEpHO3UIMK KBAaHTOBBIX COCTOAHUNA. Dopmyna s CpeaHEero 3Ha4YeHHUs
(bu3NYECKO BEeTUYHUHBI B 3aJaHHOM COCTOSIHMH. 3aKOH COXpPaHEHHUsS BEPOSTHOCTH,
BEKTOp TIUIOTHOCTH TIOTOKa BEpOSITHOCTH. lIpomecc KBaHTOBOTO H3MEpPEHUs
bu3nYeCKOl BEMMYUHBI — BO3MOXKHOCTHh TMOJYYEHHUS TOJBKO €€ COOCTBEHHBIX
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3HAYEHUU B MpoIecce HealbHOro u3MepeHus. Peaykiysi BoJHOBOM (PyHKIIUM B
nporiecce n3mepenus. Heo0xoaumMocTh cepuun MaeHTUYHBIX 3MepeHuil. Kpurepuii
BO3MOXHOCTH OJTHOBPEMEHHOTO U3MEPEHUSI HECKOIBKUX (PU3UUECKUX BETUYMH.

IHorenunanbHbie 0apbepsl. IloTeHuHaABbLHBIE AMBI. OCHULIIATOP.

Paccesnune wyacTuil Ha TMOTEHIMAIBHOM CTYNEHbKE KOHEYHOM BBICOTHI,
OPOXOXJACHUE YaCTUIBI HajJ sAMaMU U OapbepaMu KOHEUHOW HIMPUHBI, 3P(eKT
Pam3ayspa. I[Ipoxoxnenne 3 yacTHIBl 4Yepe3 MPSMOYTOJIbHBIA MOTEHUMATbHBIN
Oappep KOHEYHOW IMMIUPHUHBI (TYHHEIBHBIH 3((EKT), BBHIBOA (POPMYIBl s
Ipo3payHOCTH  Oapbepa  MPOU3BOJIBHOW  (POpPMBI B KBa3WKIACCHUYECKOM
npuOmkeHnn. beckoHeuHo riayOokas moTeHuuanbHas sMa. (CBsi3aHHBIE
COCTOSIHUSL 4YacTUIbl B OJHOMEPHOW CUMMETPUYHOM IOTCHUUAIBHON sME
KOHEYHON TIyOWHBI. YPOBHH DHEPrUM  OJHOMEPHOTO TapMOHHYECKOTO
ocuyuisiTopa (6e3 BIBOAA).

MoayJas 2.

JABuxkeHue B uHeHTpajdbHoM moJe. KosgedareqabHble M BpamiarejbHbIe
CIIEKTPBbI MOJIEKY.I.

Omnepatop MoMeHTa wuMMyibca. KBaHTOBaHWME COOCTBEHHBIX 3HAYCHUU
MMPOEKIMA MOMEHTa Ha BBIACIECHHYKD OChb W KBaJpaTra MOMEHTa HMIIYJIbCA,
CJIO’KEHHWE MOMEHTOB. J[BM)KEHHE B IEHTPAJIBHOM TIOJIE, IIEHTPOOEIKHAST YHEPTHUS,
pallIbHOE KBAaHTOBOE YHCJIO, KpPAaTHOCTb BBIPOXKJICHUA. S-COCTOSHUS B
TpEXMEpHON CchepuIecKrn CUMMETPUYHON SME KOHEYHOM TIyOWHBI, YyCIIOBHE
CYIIIECTBOBAHMS CBSI3aHHOTO COCTOSIHUA. AJabaTrdeckoe MpuoOIMKeHUEe B TEOPUU
MoOJeKyd. BpamarenbHelii W KOJIEOATENBbHBIM  CHEKTPhI, DHEPreTUUYECKUE
MacITaObl COOTBETCTBYIOIINX BO30YKICHUHN

Boaopoaononoousie atoMbl. MarHuTHbId MOMEHT. CliuH.

3aKOHOMEPHOCTH ONTUYECKUX CHEKTPOB aTOMOB. /[BHKEHHE B KYJIOHOBCKOM
nosie. CeKTp aToMa BOJIOPOJa U BOAOPOIONOT00HBIX aTOMOB, IJIaBHOE KBAHTOBOE
YHUCJIO, KPAaTHOCTh BBIPOXKAEHUsA. M30TOmMueckuii caBur, Monaenb aroma bopa.
Me3zoarombl. BonHOBas (QyHKIMS OCHOBHOTO COCTOSIHHSI aToMa BOJOpPOJA.
KayecTBeHHBIN XapakTep IOBEACHUS PAaAUaIbHOM U YTJIOBOM YacTEW BOJIHOBBIX
byHKIMA  BO30YXKIEHHBIX COCTOSHUN. MarHuTHbI OpOUTAIBHBIA  MOMEHT
AJIEKTPOHOB, THUPOMAarHUTHOE OTHOIIeHWEe, MarHeToH bopa. OmnbiT IltepHa-—
['epnaxa, rumore3a o CIMHE JIEKTPOHA, CIIMHOBBIN g-(hakTop. OnbIT DAHIITeHA—
ne lN'aaza. OnepaTop mojaHOro MomMeHTa uMIlyibca, g-paktop Jlanne. ToHkas u
CBEPXTOHKAs CTPYKTYypa CIIEKTPa aTOMa BOJIOPOJIA.

ToxaecTBeHHOCTh 4YacTull. O0OMeHHoe B3aumopaelcrBue. Ci10KHbBIE
aTOMBI.

ToXIeCTBEHHOCTh YaCTHIl, CHAMMETPHS BOJHOBOW (DYHKITMM OTHOCHTEIIHHO
MEPECTAaHOBKM 4YacTUIl, 0030HH W (epmuonsl, mpuHnun Ilaymu. OOmeHHOE
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B3aumoznencTeue. CaMOCOTIIaCOBaHHOE IOJIE B CIOKHBIX aTOMax, JJIEKTPOHHAas
KoHQurypauust  aroma. [lpaBuno  Manenynra—Kineukosckoro.  Tabmmna
MenzneneeBa. ATOMHBIE TEpPMBI, METOJ HAXOXKIACHUS TEPMOB JUIA 3aJaHHOU
AJIEKTPOHHOM KOH(UIYpalMH, CHEKTPOCKOIMYECKAsh 3allUCh COCTOSHUS aTOMA.
[IpaBuna XyHpma. XapaKTepUCTUYECKOE PEHTTCHOBCKOE M3JIydeHue (3aKoH
Mo3nn).

Cnun-opOuTasibHOE U CBEPXTOHKOE B3aumMojJeiicTBHe. ATOM B
MAarHuMTHOM moJe. JppekT 3eemana.

Nznydenne, npaBuna ordopa. CrnuH-opOUTaAIBLHOE B3aUMOACHCTBUE. THITBI
cesm3u: Paccena—Caynnepca (LS) u j-j. CBepxToHKOe B3ammojelicTBue. ToHKas
CTpYKTypa Tepma Jis ciaydas LS-csa3u. Dddekr 3eemana st cinydyaeB ciaboro u
CHWJIBHOTO MAarHUTHBIX mojed Ha mnpumepe 3P-3S-mepexomoB. CBEpPXTOHKOE
B3aumozeiicteue. Kinaccudukaius GOTOHOB 1O MOJIHOMY MOMEHTY U 4 4ETHOCTHU
(E- w M-doronsl). VHTEHCHMBHOCTh  DIIEKTPOAMIIOILHOTO  W3JIYYCHUS,
COOTHOIIEHUE WHTEHCUBHOCTEH U3JydeHHs (OTOHOB paA3JIMYHBIX THUIIOB U
MYJIBTUITOIBHOCTEN. ECTECTBEHHAS IIMPUHA YPOBHSI.

IIIP u SAMP. CnioHTaHHOE ¥ BBIHYKJIeHHOe u3jaydeHue. Jlazepsbl.

SnepHbIt U SIEKTPOHHBIM MArHUTHBIA pe30HAHC (KBAaHTOBOMEXaHWYECKAs
TpakToBKa). CTporme u HECTpPOrWe IMpaBuUjia OTOOpa MpU TMOIJIOUIEHUU U
ucryckanuu (oToHoB atomamu (Ha mpumepe sddexra 3eemana u SAMP).
JIByXypOBHEBasi KBAaHTOBasl CUCTEMA B I0OJIE€ PABHOBECHOTO W3JIYyYEHHUS], IPUHLIHI
JIETaJlbHOTO ~ PABHOBECHUS, CIOHTAHHBIE W  WHAYIUPOBAHHBIE  MEPEXOJBI,
COOTHOWIECHMS OWHIITEWHA. [IpoxXoKIeHHWe W3IydeHHs] 4Yepe3 Cpely, YCIOBHUE
ycusieHus (MHBEpCHAas 3acelEHHOCTh ypoBHEH). [Ipuniun paboTsl 1a3zepa.

4.3.2. Cooepircanue npaxmuueckux 3aHAmMUI no OUCHUnIuHe.

Moayas 1. 1
HasBaHue TeMbl CopepxaHue TeMBI O0bem B
yacax
VYasTpaduoneroBas 3akonsl m3nydeHust AUT. 4
kartactpoda. ['mmoresa | Samaum: Nel.l- 1.21 ([3]);
[1nanka. 3aKOHBI
nznyuenuss AYT.
Kopnyckynsipusie dotordpdpexr. Ipdpext Komnrona 6
CBOMCTBA Bamaun: Nel.22- 1.63 ([3]);
AIIEKTPOMATrHUTHBIX
BOJIH.
BonHoBEIE cBOlicTBa Bonubl e Bporiins. CooTHolIEHHE 6
yactull. CooTHOILIIEHUE HEOIPEIETIEHHOCTEM.
HCOIPEICTICHHOCTEH. Bamaun: Ne3.1-3.35 ([3]);
®dopmanusm KBaHTOBOKM | YpaBHeHue  llpenunrepa. IToreHnnanbHbIE 6
MEXaHUKH. O6apbepbl. TyHHenbHBIN 2GDEKT.
Bamaun: Ne 4.1 -4.33 ([3]); 3.36-3-49 ([3]);




14

ITorennuanbpHEIE ITorennuanbpHEIE SIMEL. KBa3zuknaccuueckoe 8
Oapbephl. npubIIMKeHue.

[ToTeHIMaTbHBIC SIMBI. Bamaun: Ne3.46- 3.62 ([3]);

OcuuIsTop.

JIBrkeHue B | KonebarensHble ©  BpamaTelibHbIE  yPOBHH. 6
HEHTPATHLHOM nosnie. | Bomopoaonoio0HbIe aTOMBI.

KonebarenbHble u | Bamaun: Ned.63- 4.77 ([3]);

BpAIlaTEIbHBIE CIIEKTPHI

MOJICKYII.

Bonopononono6Hsie MaruuTtHeIl MOMEHT. Cous. O0OMeHHOE 8
aTOMBI. MardauTHbIH B3aUMOJICHCTBUE.

mMoMeHT. CIiuH. 3anaun: No6.1- 6.36 ([3]);

ToXnecTBEHHOCTE Cnoxuble atombl. ToHKass H  CBEpXTOHKas 4
YACTHII. OOMEHHOE | CTPYKTYpHI.

B3aUMO/ICHCTBHE. Bamaun: Ne5.1-5.35 ([3]);

C110KHBIE aTOMBI.

CnuH-opOuTaIbEHOE u | Dbdext 3eemana. M3nyyenue, mpaBuia oToopa. 6
CBEPXTOHKOE Bamaun: Ne6.1- 7.36 ([3]);

B3auMoJieicTBHE. ATOM B

MAarHUTHOM oJe.

DddekT 3eemana.

OIIP n SAMP. | OIIP u SAMP. Jlazepsl 6
CronTaHHoe u | 3amaum: Ne7.1- 7.9 ([3]);

BBIHYKJICHHOE

u3irydeHue. Jlasepsl.

Bcero 3a cemectp 60

1. MatseeB A.H. Atomuas dusuka: Oaukc. Mup u O6pazoBanue, 2007.

2. CasenbeB U.B. Kypc o6meit ¢usuku. Kuura 5. KsanroBas ¢usmka.
Atomuas gusuka. M.: Jlans 2006. 368 c.

3. Uponos U.E. COopHHK 3amauy MO aTOMHOW U siiepHOW Qusuke. YdeOHOe
nocobue It By30B.-/-€ u31., nepepad. u gom. — M.: DHeproarmuzaar, 1984.
-216¢.

5. OOpa3oBaTeibHble TEXHOJOTMU: AKTUBHBIE M HMHTEPAKTUBHBIE (DOPMBI,
JEKIUH, MPAKTUYECKUE 3aHATHUS, KOHTPOJIbHBIE pabOThl, KOJUIOKBHYMBI, 3a4€Thl U
JK3aMEHBI, KOMIIBIOTEPHI. B TeueHume cemecTpa CTYJIEHThl pelarT 3aJayd,
yKa3aHHbIE MpEnoJaBareyieM, K KaXIAoMy ceMuHapy. B cemecTpe mnpoBonsarcs
KOHTPOJIbHBIE pa0OTHI (Ha ceMUHapax). 3adeT BBICTABJISAETCS MOCJe PEUIeHHs BCeX
3a/1a4 KOHTPOJBHBIX padOT, BBIMOJHEHHUS JOMAIIHUX U CAMOCTOSATENIbHBIX PadoT.

[Ipy mnpoBeneHMH 3aHATHI HMCHOJB3YIOTCS KOMIBIOTEPHBIE  KIJIACCHI,
OCHAILICHHBbIE COBPEMEHHOM KOMIBIOTEPHOM TeXHUKOW. Ilpu wu3noxeHun
TEOPETUUECKOTO MaTepUalia MCIOJb3YETCA JIEKIMOHHBIA 3aJl, OCHAILCHHbIN
MYJIbTUMEIHNA MPOEKIUOHHBIM 000pYAOBAaHUEM U UHTEPAKTUBHOMN TOCKOM.

[To Bcemy JEKIIMOHHOMY MaTe€pUalTy MOATOTOBJIEH KOHCIIEKT JIEKIIUM B
AIIEKTPOHHON (popMe M Ha OYMa)KHOM HOCHUTENIE, OOJIbIasi YacTh TEOPETUUECKOTO
Marepuana H3JIaraeTcsi ¢ NPUMEHEHUEM CIIailoB (Mpe3eHTalil) B IporpaMMme
PowerPoint, a Tak)xe ¢ UCIOJIb30BaHUEM HHTEPAKTUBHBIX TIOCOK.
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OOyuarolve ¥ KOHTPOJIUPYIOIINE MOJIYJIM BHEPEHBI B yUeOHBIH mpoliecc U
pa3MelleHbl Ha OO6pazoBaTeIbHOM cepBepe JlarrocyHuBepcHUTETA
(http://edu.icc.dgu.ru), kK KOTOPBIM CTYAEHTBI KMEIOT CBOOOIHBIN JOCTYII.

Jist BeIMOSTHEHUST (PU3NYECKOTO MPAKTUKYMa M MOJATOTOBKE K MPAKTUYECKUM
(CeMUHApCKUM) 3aHATUSIM HW3AaHbl Y4eOHO-METOANYECKHUE TTOCOOUs U pa3pabOTKU
no Kypcy (usuka aroma, KOTOpble B COYETAaHMM C BHEAyAUTOPHON paboToii
CIIOCOOCTBYIOT (POPMUPOBAHUIO ¥ Pa3BUTHUS TPO(PECCHOHATHLHBIX HABBIKOB
00yJaroImxcs.

B pamkax nabopamopnozo npakmukyma Uctonb3yeTcss yMEHUE CTYICHTOB
MPOU3BOAUTH PACUYEThl C TMOMOIIBIO CPEICTB BBIYUCIUTEILHON TEXHUKH. ODTO
MO3BOJISIET CYIECTBEHHO MPHUOIU3UTh YPOBEHb CTATUCTHYECKOW KYJIbTYpPbI
00pabOTKH pe3yNnbTaTOB U3MEPEHUN B MPAKTUKYME K COBPEMEHHBIM CTaHIapTaM,
MPUHATHBIM B HAyKe M TPOM3BOACTBEHHOHN HeATebHOCTH. Ha 3TuxX 3aHATHAX
CTYJIEHTBI 3aKPEIUISIIOT HaBbIKK (MpUOOpeTeHHbIe Ha 1-2 Kypcax), OombIT OOLIEHUS
¢ OBM u wucnonb30BaHHs CTATHCTUYECKUX METOJIOB OOpabOTKU pe3ylnbTaToB
HaOJIOJICHUM, YTO COBEPIICHHO HEOO0XOIUMO JUisi pabOThl B CIHEIHATbHBIX
y4e€OHBIX U MMPOU3BOJCTBEHHBIX JTa0OPATOPHUSIX.

B pamkax ydeOHOro mporecca MpeayCMOTPEHO MpUTJalleHUe s YTCHHS
JICKIUHA BEAYIIUX YUEHBIX U3 IEHTPAIbHBIX BY30B U AKaJEMHUYECKUX MHCTUTYTOB
Poccun.

6. YueOHO-MeTOaMUYeCKOE 00ecneYeHre CaMOCTOATeIbHO padoThl CTY/IEHTOB.
Ilpomesrtcymounwvtit Konmpoawp. B TeueHne cemecTpa CTYJICHTHI BBITIOJIHSIOT:
e JOMalllHUE 3aJaHUs, BBINOJHEHUE KOTOPBIX KOHTPOJUPYETCS U TMpHU
HEO0OXOAMMOCTH 00CYKIAETCS Ha MPAKTUUECKUX 3aHATHUSAX;
® IPOMEKYTOUYHBIE KOHTPOJIbHBIE PaOOThI BO BpeMsl MPAKTUUECKUX 3aHSTUN
JUJIS1 BBISIBJICHUS CTETICHU YCBOECHUS MTPOMAEHHOTO MaTepHaia;
® BBHIMIOJIHEHHE WTOTOBOM KOHTPOJBHOM pabOThl MO pEIICHUIO 3ajad,
OXBAaTHIBAIOIINX 0a30BBIE BOMPOCHI Kypca: B KOHIIE CeMecTpa.

Hmozoswtii konmpons. 3ader n dK3aMeH B KOHIE 5 ceMecTpa, BKIIOYAIONIHI
IIPOBEPKY TEOPETUUYECKUX 3HAHUI M YMEHUE PEUIEHUS 0 BCEMY NPOHIAECHHOMY
MaTepHuay.

7. @OHA OLEHOYHBIX CPEACTB /AJsi NPOBEACHHMS TeKyIIero KOHTPOJIS
yCIIEBAEMOCTH, TNPOMEKYTOYHOM AaTTEeCTALMM 10 MTOraM  OCBOCHUS
AUCHUIIHHBI.
1.1. Tunoevie koHmpo.ibHble 3a0anuA
KpuTtepumn onieHOK Ha KypCOBBIX 3K3aMeHaX

B »skx3ameHanuMoHHBIA OWJIET PEKOMEHIyeTCsl BKJIOYaTh HE MeHee 3
BOIIPOCOB, OXBATHIBAIOIIMX BECh MPOWUICHHBIN MaTepHall, TaKKe B OMJIETax MOTYT
OBITh 3aJ1a4¥ ¥ PUMEPHI.

OTtBeThl Ha BCE BOIPOCHI OlLeHHUBarOTCs MakcuMyM 100 damiamu.

Kpurtepuu oueHok cienyromue:


http://edu.icc.dgu.ru/
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- 100 6amnoB — cmyodenm 2nyOOKO NOHUMAEm NPOUOEHHbIL Mamepual,
omeeuaem 4emKo U 8CeCmoponHe, ymeem OYeHusams Gaxkmoi, camocmosmenbHo
paccyscoaem, — OMIUYAEMC — CNOCOOHOCMbIO  0DOCHOB8bIBAMb  8bIBOObLL U
PA3BACHAMb UX 8 JI02UHECKOU NOCN1e008aMeNbHOCHIU.

- 90 6any0oB - cmyodewm 2nyO0KO NOHUMAem NPOUOEHHbI Mamepual,
omeeuaem 4emKo U 8CeCmopOoHHe, yMeem OYyeHU8ams Qakmuol, camocmosmenbHO
paccysxcoaem, — Omau4yaemcs,  CHOCOOHOCMbIO  0DOCHOB8bIBAMb  6bIBOOLL U
PA3BACHAMb UX 8 JOSUYECKOU NOCIe008aMeNbHOCMU, HO OONYCKaem omoeilbHbule
HEemMOYHOCMU.

- 80 OannoB - cmyodemwm 2nyO0OKO NOHUMAem NPOUOEHHbIL Mamepuai,
omeeuaem 4emKo U 8CeCmopoHHe, yMeem OYyeHU8amy Qakmol, camocmosmenbHO
paccyxcoaem, — OmMaUYaemcsi  CHOCOOHOCMbIO  0DOCHOBLIBAMb  BbIBOOLL U
PA3BACHAMb UX 8 N02UUECKOU NOCIe008amelbHOCMU, HO O0NyCcKaem HeKOmopbvle
owubKu 0bwe2o xapakmepa.

- 70 0aJ/10B - cmyOeHm XOpoulo NOHUMAaen NPOUOeHHbIU Mamepua, HO He
Modicem meopemuyecky 060CHOB8bIBAMb HEKOMOPbLE 8blBOOUL.

- 60 OamymoB — cmyoemm omeeuaem 6 OCHOBHOM — NPABUILHO, HO
Yy68CmMeEyemcs MeXaHuyeckoe 3ay4usanue mamepuaid.

- 50 6ann0B— 6 omeeme cmyoeHma UMermcs CyuecmaeHHble HeOOCMamKu,
Mamepua 0Xeauer «NOJIOBUHYAMOY, 8 PACCYHCOCHUSAX OONYCKAIOMCS OUUOKUL.

- 40 OannoB — omeem cmyoeHma NPAGUNEH JUWbL YACMUYHO, NpU
PA3bACHEHUU MAmMepuala OONyCKarmces cepbesnble OUUOKU.

- 20-30 6a10B - cmyoenm umeem odwee npeocmasieHue o0 meme, Ho He
yMeem 02uiecku 000CHO8AMb CE0U MbICU.

- 10 0anJ10B - cmyodenm umeem auUUb YACMUYHOE NPeoCcmasieHue o meme.

- 0 6an10B — Hem omeema.

OTH KpPUTEPUM HOCAT B OCHOBHOM OPHEHTHMPOBOYHBIM Xapakrep. Ecim B
ouneTe UMEIOTCS 3a/1a4l, OHU MOTYT OBITh 00JI€€ YETKUMHU.

IIkana nuana3oHa Ui NMepeBOAa PETHHIOBOrO 0ania B «5»-0aJIbHYIO
cUCTEMY:
«0 — 50» 6amioB — HEYIOBIETBOPUTEIHLHO
«51 — 65» 6aJI0B — yJI0BJIETBOPUTEIIHHO
«66 - 85» 6aI0B — XOPOIIIO
«86 - 100» 6aJ15TI0B — OTIIUYHO
«51 u BhIlIe» OAIIOB — 3a4eT

IIpumepnvie memol pecpepamos no gusuxe
WuTepnperanus TYHHEIBHOTO 3 deKTa.
®duI0CcOBCKOE TOJKOBaHUE cooTHOMIeHUs [ elizenbOepra.
PenTrenoBckoe n3nydeHne, XapakKTEPUCTUIECKHUE CIIEKTPHI.
DKCIEPUMEHTHI, TOATBEPIMBILNE BOTHOBBIE CBOMCTBA YACTHUL.
DKCNEepUMEHTHI, MPUBEAIINE K runotese jae bpois.
OnepaTopHBbIil METO B KBAHTOBOW MEXaHUKE.
WuTepnperarnyst OTOHOB.

NGk E
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8. YcnoBus paBHOBECHS.

9. Kunaccuueckas Teopust uznydenus, opmyina [lnanka.

10.TIpumeHeHue 1a3epoB B TEXHOJIOTMYECKHUX MPOIECCax.

11.TIpuHIUT TYHHEILHONH MUKPOCKOIIHUHU.

12.J1a3zepHoe pazneneHue H30TONOB B MAarHUTHOM TIOJIE.

13.ITpuntun AMP - tomorpadumn.

14.TIpoGnemMbl TEPMOSIICPHOTO CUHTE3A.

15.B3auMoAeiicTBUE MOIIHOIO JIA3€pHOr0 H3JIY4YEHUsT C aTOMaMH U
MOJIEKYJIaMU

Ilpumepst mecmoswvix 3a0anuii no guszuke amoma:

Bapuanm Nel
1. Ha ocHoBe pe3ynapTaTOB KakuxX OMBITOB Pesepdopa mpemtoxun
IUTAaHETAPHYIO MOJENb aroMa’?
1) Onbitel Jlenapaa. 2) OnbIThI 110 B3aUMOJACHCTBUU MMPOTOHOB C BEIIECTBOM. 3) *
BomOapaupoBka o - yacTulaMu MeTaUTMYECKUX IUIeHOK. 4) bomOapaupoBka
HEUTPOHAMH METAJUTMYECKUX TJIEHOK. 5) OOMydeHne METaUNTMYECKUX TIICHOK ) -
KBaHTAMM.
2. BonnoBoe ypaBHenue Llpeaunrepa ais yacTUIbl B MOTEHUUAIBLHON siMe
dzy/ 87r m

2

AMEET BUJ ——(E-U)¥ =0, pemeHue, KOTOPOr0O HMEET BUI:

¥(x) = \/7 sm— Kakas w3  HmwkenepedyuclieHHbIX  (DYHKIMH  omnpeaenser

IUIOTHOCTh BEPOSITHOCTH PacIpeae/ICHHs YaCTHIIBI 10 MPOCTPAHCTBY B COCTOSIHUH
c h=1.

x 2 7X 2 . 37X
1) \/75|n— =sin®=. 3) =sin®*—

e e e e .

3. Kakue 3HayeHHs] BHYyTPEHHEr0 KBAHTOBOI'O YKCJIA | MOKET UMETh aTOM B
COCTOSIHUHU C KBAHTOBBIMH uuciiamu S=2 u L=3.

1)0,1,2,3,4. 2) 23357 3)y%x1 2345
2222

4. Boruucnuth Qaktop JlaHae ¥ BENIMYMHY MArHUTHOIO MOMEHTA JUIs

CIIETYFOIINX TEPMOB: a) °F,;0)°F,.
2
J(j+)+S(S+1)—L(L+1) . eh
=1 1)m
g=1+ 2i0 3 =g J(i+myim, =~ .
2 1

1.* a) g:_g;ﬂzgﬂs\/g' 2. a) g =—2;,u=2,u5\/§. 3. a) g:_l;/u::uBﬁ'

4.%6) g=Lu=us\6. 5.0) g=2,u=ps\2 6.6) g=3u=3u,3.
5. UYem ompenensiercss TOHKAas CTPYKTypa CHEKTPAIbHBIX JTUHHIA?
1) * CnuHOOpOUTANIBLHBIM B3aUMOJICHCTBHEM. 2) ['JTaBHBIM KBaHTOBBIM YHCJIOM .

3) OpOuTaIbHBIM KBAaHTOBBIM YUCIIOM .



18

Bapuanm No2
1. Kakumu ombiTaMu ObUTa MOATBEPXKACHA CIPABEAJIMBOCTH MJIAHETAPHOM
Monaenn?
1) Onsitel Tomcona. 2) * OnbiTel Pezepdopra.
2. Pemenue ypaHenus lllpenunrepa s BOAOPOIONOJOOHOTO aToMa

T o 1|

UMEET  BUI: z//nvlvm(r,é?,(p):Ae_“)e"“‘”Zai(g)'”(siné?)mZbi cos'd. Kakas w3
0 i=0

i=0
HMXKCTICPCUMUCIICHHBIX BI)Ipa}KCHI/Iﬁ OonpcaciIACT IIJIOTHOCTH BEPOATHOCTHU

pacrmpesiefieHds 3JIEKTpOHa MO MPOCTPAHCTBY C KBAHTOBBIMU uuciaaMu N=1,
I=0,m=0?

r 2r r
1) Al 1. 2)* N2 " 4ar?. 3) A%e "™

3. JITMHBI BOJIH KOMITOHEHT JKEJITOTO 1y0JieTa Pe30HAHCHOW JTMHUU HATPUS,
obycnoBneHHon mnepexoaoM 3P —3S, paBHbl 589,00 m 589,56 IIM. Haiitu
BEJIMUMHY pacuierienus 3P-tepma B 3B.
1)* AE=20Mm3B. 2) AE=12M3B. 3) AE=30Mm3B.

4. HexkoTopas CIIEKTpalbHas IMHHs, OOYCIOBJIEHHAs NEPEXOIOM B °S,

2
COCTOSIHME, pacllenuyiacb B CJa0OM MAarHUTHOM II0JI€ Ha IIE€CTh KOMIIOHEHT.
Hanucatp criekTpaiibHbIN TEPM UCXOJTHOTO COCTOSIHUSL.
1)°p,. 2) °P,. 3)*°P,
2 2 2

5. UTo Ha3bIBAaETCS CTATUCTUYECKUM BECOM COCTOSIHUSL aToMa?
1)2S+1.  2)2n. 3)2l. 4)* 2+l
Bapuanm Ne3

1. Kro mnpennoxun TEOpUI0 paccesHUs IMOTOKAa «-4acTUL TOHKHUMHU
METAJUTMYECKUMU TIJIaCTUHKAMU?
1) 'enbronbi. 2) * Pezepdopa. 3) bomeiman. 4) Mapcaes. 5) [onbiiteiis.

2. Pemenue ypaHenusi Ilpeaunrepa i BOJIOPOJONOJO0OHOTO aroma

r n—l-1

o | S
uMeeT BHL: ., .(F.0,0) = Ae rf’e”“‘/’Zai(ﬁ)'“(sine)‘”“Zbicos'ﬁ. Kakast w3

~ r ~
i=0 0 i=0

HWDKETICPEUYHCIICHHBIX BBIPAKCHUN JIaeT TUIOTHOCTH paclpeeiicHUus] BEPOSITHOCTH
B 2S cocTOsSIHUU.

2r r
P 2r s 2r
1) * NyrPe "(a, +a,—)> 2) Ne "(a,+a,—) 3) N?cos’o
r1 r0
3. DHeprus CBS3M BAJEHTHOTO AJIEKTPOHA aToMa JIMTUSI B COCTOSIHUSAX 2S u
2P paBHa cootBeTcTBeHHO 5,39 u 3,54 »B. Brrunciuth puadeproBckue MmornpaBKu

g 2S u 2P- TepMOB 3TOTO aTOMa.lz R 1 - >
A (2+5,)° (n+5;)

CBSI3U paBHO % =539,F; = 4R -2,5, =J1,R -2
1) * by =-04%5, =-004;  2) 5, =-06;5, =05, 3) 5;=-035,=-06

IpU N=0c 3HEPIUs
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4. Bo30Oy K/JIEHHBII aTOM UMEET JIEKTPOHHYIO KoHpurypauuio 1522s22p3d u
HaXOAWTCS TIPH OTOM B COCTOSIHUM C MAaKCHMAJIbHO BO3MOXXHBIM TIOJHBIM
MEXaHUYECKUM MOMEHTOM. Hairtu MAarHUTHBIN MOMEHT aTroma.

1) u=(3\/%)u5 2) #=(5\/3Z)u5 3)* u=(3\/%)u5.

5. Uem ompexaensercs CBEPXTOHKAas CTPYKTypa CHEKTPAJIbHBIX JIHMHUM?
1) DHeprueil CBSA3M JIEKTPOHOB ¢ sSApoM. 2) * B3auMomelcTBHEM MarHUTHOTO

MOMEHTA OIITHUYECKUX DJIEKTPOHOB C MArHUTHBIM MOMEHTOM  fA1pa. 3)
B3aumoneiicTBueM 31eKTPOHOB 00OJIOUKH aTOMa.
Bapuanm No4

1. Yro noarBepaunu onbiThl @panka-I'epua?
1) AToMm MoxkeT 00s1anaTh 10001 SHEPTrUeh. 2) ATOM MPUHUMAET JTIO0YIO TTOPIIHIO
sHepruu. 3) WM3omupoBaHHBIM aTOM MOXKET 00JaJaTh AUCKPETHBIM PSIOM
3HAUYEHUI SHEPrUy U HE MPUHUMAET JII0OYI0 MOPLHIO dHEpruu. 4) DHeprusi aroma
MEHSETCS HETPEPBIBHO. 5) * DHeprust atoMa MEHSIeTCsl IUCKPETHO.

2. Pemiennem ypaBHenust [lIpenunrepa sBisieTcsi COBOKYIMHOCTh BOJIHOBBIX
GyHKUMNA, Kakaas U3 KOTOPBIX OINKCHIBAET BO3MOXKHOE COCTOSTHUE JBMKCHUS
3JIEKTPOHA B aTOME.

wn,1,m(r,0,¢) = Ae""e™ i X" &, (2r /1) (sin@) o X' ™ bicos' 6
Omnpenenure CKOJIBKO BO3MOXKHBIX KBAHTOBBIX COCTOSIHUNA MMEETCS MpU JaHHOM
IJIaBHOM KBaHTOBOM 4HCIIE N
1)n® 2)n 3)*n?

3. BonHoBast GyHKIUS 3JEKTPOHA B OCHOBHOM COCTOSIHUM aToMa BOJIOPOJa

r .
uMmeeT BUI w(r) = Aexp(——),rme A - HEKoTopas IMOCTOSIHHAas, [1- TEpPBbIA
r1

bopoBckuii paanyc. Haiitu Hanbosee BEpOATHOE PACCTOSHUE MEXIY AJIEKTPOHOM
2r

u HHpOM.%Mm’Ze ) =00TCIOfA I =T,.
1) * le =0 2) r., =050 3) r., = 0,25

4. Haiitu ¢ momomplo npaBwil XyHAAa MarHUTHBIA MOMEHT OCHOBHOI'O
COCTOSIHMSL aTOMa, HE3aMKHYTasnoAo00704YKa KOTOPOro 3alloJIHEHa PaBHO
HaIlOJIOBUHY IISTHIO DJIEKTPOHAMH.

D) u=p\15CS,))  2) * u=p;N35(°Sy))  3) p=u;N20('Sy))

5. KakymMu KBaHTOBBIMM YHMCJIAMH OINPEIEISETCS COCTOSIHUE AJIEKTPOHA B
atome?
1) I'maBupiM u opOutambHbiM N,| - ywcmamu. 2) [IaBHBIM, OpOMTaIbHBIM U
MarHUTHBIM OpOUTaNIbHBIMH N,|\Me- uynciaamu. 3)* dYeTBIpbMsI KBaHTOBBIMH
yuciaamu N,I,m;,ms (M- MarHUTHOE CIIMHOBOE KBAHTOBOE YHUCIIO).
Bapuanm No5

1. B ocHoBy Teopun bopa kakas u3 ciaeayromux Moaelield atoma MmoJIoKeHa?
1) Knaccuueckas momens aroma Tomcona. 2) * IlmanerapHas monens aroma
Pezepdopnaa. 3) O6e moenn mooxkeHsl B 0CHOBY Teopun bopa.

2. Yrto onpenensier ¥ - pyHKIINS?
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1)* Bo3MOXHO€ KBaHTOBOE COCTOSIHME JIBIJKEHMSI DJIEKTpOHa B arome. 2)
TpaexTopuio IBH>KEHUS 3JIEKTpoHA. 3) BO3MOXKHbIE 3HAUEHHUS] KBAHTOBBIX YHCE].

3. DIJIEKTPOH HAXOJUTCS B OJHOMEPHOM MPSAMOYTOJBHOM MOTEHIIMAIHHOM
sMe ¢ OECKOHEYHO BBICOKMMM CTE€HKaMH. HalTu mMpuHYy SIMBI, €CIU pa3HOCTb
DHEPIMM MEXAYy YPOBHAMU ¢ N1=2 u N=3 cocraBmsieT AE =0.3098.
D*1=25um 2) 1=45um  3) | =6um

4. Bpruuciauth ¢akrtop Jlange mys atoMoB: a) B S-COCTOSIHUSX; O) B
(1 +)+S(S+1)—-L(L+1)

2j(j+1)

1)a) g, =36)g=2 2)*a)g=206)g=1 3)a)g =1 6)g=2

5. ATOM HaxoguTCs B COCTOSHUM C KBaHTOBbIMU uyuciamu L wu S.
OnpenenuTte MaKCUMaJbHO BO3MOJKHBIM TIOJIHBIA MEXaHUYECKUH MOMEHT.

CHHTJICTHBIX COCTOAHHUAX J = 1+

h h h
HODN=——— - 2)N=———— 3)*N=——
) 27JL(L +1) ) 274/S(S +1) ) 272:/i(j +1)
Bapuanm Ne6

1. B ocHOBY BbIBOJIa 00beIMHEHHON (popMyssl banpbmepa kakoil mocrynat
bopa nosioxen?
1) Ilepmeiit moctynar bopa. 2) Bropoit moctynar bopa. 3) * Tperuii moctynar
bopa.
2. cormacHo pemieHuto ypaBHeHus Illpemunrepa osHeprus aroma
2z*mze’

OTpPENEISETCS BBIpAXKEHUEM E, = 22
n

. UeMy paBHa CTENEHb BBIPAXKICHHUS

IpYU TaHHOM KBaHTOBOM uucJje N?
1)2n 2)*n? 3)nd

3. JlBe  OJMHAKOBBIE  HEPEJATUBUCTCKHE  YaCTULBI  JBUXKYTCS
MEPIEHIUKYISIPHO APYT K JIPYTY C 1eOpONIECBCKUMHU JUIMHAMU BOJH AuAd,. Halitu

NeOpOMIIEBCKYIO IJIMHY BOJHBI 00€HUX YaCTHUIl B CUCTEME UX IIEHTPa Macc.
A 244
D D) g
A A+ A, A+ A, A"+ 4,
4. OnpenenuTh CIIMHOBOM MEXaHUYECKH MOMEHT aToMa B cocTosHUU /[l 2,

€CJIM MaKCUMaJIbHOE 3HaY€HUE MPOCKIIMU MArHUTHOTO MOMEHTA B ’TOM COCTOSTHUU
paBHO 4eTblpeM MaruuToHam bopa.

1)* ug = 2+/3h 2) us =+/5h 3) us =3J7h

5. Uro rimacut npaBuio XyHaa?
1) Haumenbliass sHeprus y TepMa C MHUHHMAaJbHBIM 3HAYEHHEM CIIMHOBOTO
KBaHTOBOTro umcia S. 2) Haumenblnas sHeprus y TepMa C MaKCHMaJbHBIM
KBaHTOBBIM 4uciaoMm L. 3) * HaumeHbiiass sHeprus y TepMa ¢ MaKCUMaJIbHBIM
3HaUYEHWEM S TIpU JaHHOW DJIIEKTPOHHOH KOH(pHTyparmum u MaKCUMaJIbHO
BO3MOYKHBIM TPU 3TOM S y,x 3HaUeHHH L.
Bapuanm Ne7

1. Tlouemy Teopus bopa He cmorna OOBSICHUTH CIEKTpPaJIbHBIC
3aKOHOMEPHOCTH Tenus’?
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1) bop monwp30Bajiics TOJBKO Kiaccuueckol ¢uiukor. 2)* bop mnonb3oBancs
KJIACCUYECKOM MEXAaHMKOM M KBAHTOBBIMH 3aKOHOMEPHOCTSIMU M3Jy4YEHUS,
JIOMyCKasi JIOTUYECKYIO0 HEeIMOCIeN0BaTeNbHOCTh. 3) bop yuuThIBam TOJIBKO
KBaHTOBBIE 3aKOHOMEPHOCTHU U3ITyUCHHUS.

2. Pemienue ypaBuenust llpeaunrepa ajig 1IETOYHOTO 3JEMEHTAa M aroma

BOJIOpOJIa BEChbMa IOXOXH, B OTJIMYKME OT aToMa BOJOPOJAA IS WIEJIOYHOTO
9JIEMEHTA BBIpAXKACHUS 1O opOuTambHOMy uuciay | cruumaercs. Ilouemy 3TO
MPOUCXOIUT?
1) * B arome Bogopoaa AJIEKTPOH JIBIKETCS B IIEHTPAJIHLHOM TIOJIe, a B aToMe
MICJIOYHOTO DJIEMEHTA BAJICHTHBINA AJIEKTPOH JBUKETCS B T0JIE aTOMHOTO OCTAaTKa,
MoJ€ KOTOPOro HEleHTpaibHa. 2) B arome MIENOYHOro »3JIEMEHTa MHOIO
9JIEKTPOHOB. 3) CHATHE BBIPOXKIACHUS [0 KBAHTOBOMY 4HCIy | CBsi3aHO C YnciIOM
MIPOTOHOB B SITIPE.

3. Kakyro sHepruto HEOOXOIUMO JOIOJHHUTEIBHO COOOIIUTH AJICKTPOHY.
YtoObl ero neOpoilieBckas JjivHA BOJHBI yMeHbImiaack ot 100 mo 50 nM.
1)SxeB 2)*0,45xwB  3) 12 k3B.

4. B cuiy Kakoro NMPUHIWIA aTOMBI OTTAJKUBAIOTCS TIPH MPOHUKHOBEHUU
WX TIOJIHOCTBIO 3alI0JIHEHHBIX 000JI04eK?

1) [punnuna aeranpHoro paBHoBecusa. 2) * Ilpunnuna Ilaymu. 3) Ipuniuna
JTOTIOJIHUTENBHOCTH [ eiizenbepra.

S5.EnuHCTBEHHass  He3aloJHEHHas  IoJ000J0YKa HEKOTOPOro  aroMa
COJIEPKUT TPH AJIEKTPOHA, MPUYEM OCHOBHOM TepMm aTtoma mmeeT L= 3. Haiitu ¢
MOMOIIIBIO MPaBWJI XyH/A CIIEKTPAIbHBIA CUMBOJ OCHOBHOTO COCTOSIHMSI JIAaHHOTO
aToma.
1)°D2  2)%P1z  3)*“Fap
Bapuanm Ne8

1. Kakue omnbIThl MOATBEPIWIN TUNOTE3Y Ae-bpoiias o ToM, YTO YaCTHUIIbI
00J1a71a10T BOJTHOBBIMU CBOMCTBAMU?

1) OnbITEI IO MPOXOXKIESHUIO DJEKTPOHOB uepe3 raz. 2) * OmnbiThl [[PBHCCOHA U
Jlxepmepa 1o audpakiuy HJIEKTPOHOB HAa KPUCTAUIMYECKUX peElIeTKax. 3)
OnbITHl IO B3aUMOJEHCTBUIO ¥ - KBAHTOB C BELIECTBOM.

2. U3 mnpuBeneHHbix Hike ¢GopMyn Kakas @opMmyia OTHOCHUTCA K
PE30HAHCHOW JINHUU aTOMA JIUTHSL.

1)* K, =14 =RI2+0,)’-RI(2+05,)*? 2) K,=1/4,=RI(2+0,)’-RI(3+0,)’
3) K, =1/2,=RI(2+0,)*-RI(B+0,)

3. Haittu geOpoBneiickyl0 ANUHY BOJIHBI ~ MOJIEKYJ  BOJOpOJa,
COOTBETCTBYIOIYIO Hanbo0sIee BEPOSITHON CKOPOCTH MPU KOMHATHOM TeMIleparype.
1) 50 mm; 2) * 128 mm;  3) 150 mwm.

4. Wcnonw3dys mnpaBwio XyHJa, HaWTH OCHOBHOM TepM aToma,
HE3aIoJIHEHHAs1 000JI0YKa KOTOPOTO COJEPIKUT TPH P- DIEKTPOHA.
1)3P1  2)Dsp  3) **Sgp.

5. Ilpu KakuX YCJOBHSIX BO3HUKAET XapaKTEPUCTUUECKOE PEHTTEHOBCKOE
u3IydyeHue?
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1) XapakTepucTuyeckoe H3JIyY€HHE BO3HUKAET MPU TOPMOXKEHUHU DJIEKTPOHOB.
2) XapaKTepruCTUUYECKOE U3ITyUYEHUE CBS3aHO C ONTHUYECKUMHU JIEKTPOHAMM.
3) * XapakTepucTHUECKOE PEHTI€HOBCKOE U3JIyUYE€HHUE MPU MEPEXOE IJIEKTPOHOB
MEXly BHYTPEHHHUMH 000J10YKaMHU.
Bapuanm Ne9

1. Kaxkne YaCTHULIbI o0nagaroT BOJIHOBBIMU CBOMCTBaMHU?
1) Dnextponsl. 2) [Ipotonsl. 3) Helitponsl. 4) « - gactuibl. 5)* Bee gactuipl kak
3apsKEHHBIE, TAK U HEUTpPaJIbHBIE.

2. Uem oObscHseTCS TyOneTHast CTPYKTypa TEPMOB IIEIOYHBIX METAJJIOB?
1) B3anMopneicTBHEM BAJIEHTHOIO 3JEKTPOHA C OCTAJBHBIMU JJIEKTPOHAMH B
atome. 2) * CnuHo-opOUTambHBIM B3auMojeicTBueM. 3) BiaumomeicTBruem
OpOUTAILHOTO MAarHUTHOIO MOMEHTa BAJIEHTHOTO DJEKTPOHA C  SIEPHBIM
MarHUTHBIM MOMEHTOM.

3. Bbrumcinuth aeOpOBIEHCKYIO JJIUMHY BOJHBI 3JIEKTPOHA, HMEIOIIETOo
SHEPTHUIO 100 3B.

0 0 0
1)*124 2)44 3)6 4,
4. BulUMCIUTL B MarHMTOHax Bopa MarHUTHBIA MOMEHT atoMa: a) B F-
COCTOSIHMU; 0) B COCTOSAHHH 2J] 372 .

D*a)u=~12u;, 6) u=\Ygmi D) u=bu, 6) u=\Tom:  3)a)u=Bu,

6) 1=V,

5. KakoBo ycnoBre MarHuTHOro pe3oHanca’?

1) ho=gu, 2)* ho=gu,H 3) E=mc?
Bapuanm Nel(

1. KakoBa npupoaa BoaH ae bpoiinsa?
1) Ilaker BomH ne bpoins oOpasyroT uactuiyy. 2) Bomnsl ge bpoitns -
AJIEKTPOMAarHuTHele BOJHBL. 3) Bonubel ge bpoiinsg - Mexanudyeckue BOJIHBI. 4)*
BOJIHBI Jie bpoiisis ecTh BOJIHBI BEPOSTHOCTH.

2. Yem ompenenseTcs TOHKAsI CTPYKTYpa CIIEKTPATbHBIX JTUHUN?
1) * CouHOo - OpOUTaNbHBIM B3aUMOJCHCTBUEM U PEISATUBUCTCKUM 3 erkToM
3aBUCUMOCTH MacChl aTOMHOTO 3JIEKTPOHAa OT CKOPOCTH €ro IBUXKEHHUS BOKPYT
anpa. 2) PenstuBucrckum 3((PEeKTOM 3aBUCHUMOCTH MAacChl JJIEKTPOHA OT
ckopocTH. 3) B3anMoaeicTBrEM 3JIEKTPOHOB C SJIPOM.

3. Beruncnuth paguyc nepBoil OOpOBCKOI OpOUTHI U CKOPOCTh Ha HEH AJis

n’h’ __2ml’

4z%mzl®> " nh

1) * r=0529-10%ca;v =218-10° & 2) r=6,38-10" ca;v = 711-10° 2
CeK CceK

| M
3) r=527-10"cm;v =4,38-10° —
ceK
4, HalitTh KpaTHOCTb BBIPOXKIEHUS COCTOSHHMS 2P ¢ MaKCUMAalbHO
BO3MOYKHBIM MOJHBIM MEXAaHUYECKHUM MOMEHTOM.

1)*4 2).6 3)5.

aToma BOJIOpOJa: I, =
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5. Kakoit Tun cBsizu B MOJIEKYJI€ BOJIOPOJIA.

1) Monnas cBs3b. 2) DnekTpoMarauTHas cBsizb. 3) * KoBajieHTHas CBSI3b.
Bapuanm Nell

1. [louemy B crieKTpe renusi UMEIOTCS JBE TJIaBHbIE CEPUH, ABE PE3KUE U JIBE
nuddy3ubie cepun?

1) MW3-3a HEOOXOOWMOCTHM  y4e€Ta DHEPrUU  DIEKTPOCTATHYECKOTO
B3aMMOJICUCTBUS JIEKTPOHOB. 2) * M3-3a mHTEepKOMOMHAaIMOHHOTO 3anpera AS=0
(pu paJMalMOHHBIX MEepexojax CIMHOBOE KBAHTOBOE YUCIO S HE MeHsAeTcs). 3)
N3-3a B3aMOIEHCTBUS 3JIEKTPOHOB C SIAPOM.

2. B yem 3akmovaercsa npunuun [laynn?

1) * B moboit ¢usznueckord cuctemMe (B YAaCTHOCTH B aTOME) HE MOXKET
CYIIECTBOBAaTh JBYX W 00jee dJICKTPOHOB B OJHOM W TOM € KBaHTOBOM
coctosiHUM. 2) B atomMe B OMHOM W TOM K€ KBAaHTOBOM COCTOSIHUHM MOKET
HaXOAWTCS He Oojee IBYX OJIEKTpoHOB. 3) B aromMe B OIHOM KBaHTOBOM
COCTOSTHMH MOYKET HaXOJUTCs He OoJiee 3-X AJIEKTPOHOB.

3. * Tlokosmuiics moH He™ ucnyctuin GoToH, COOTBETCTBYIOIINN TOJIOBHON
auHuu cepuu Jlaiimana. DToT (OTOH BBIpBal 3JEKTPOH U3 aToMa BOJOpOAa,
KOTOPBIM HAXOUJICS B OCHOBHOM COCTOSIHMU. HaliT ckopocTh (PoTO3IEKTpOHA.
1)v=8-100-2L  2)v=10°-%L 3)v=31.10°2L

CeK CeK CeK

4. * OnpeaenuTh CYMMapHYyI0 KpaTHOCTh BbhIpoXxaeHus 3D cocTostHus aToma
autust. KakoB Qu3ndeckuii cMbICH 3TOW BETHUNHBI?

1) KpaTHOCTb BHIPOXKIEHHs paBHA naTH. 2) KpaTHOCTh BBIpoXkaeHUs pasHa 10™.
3) KpaTtHoCTh BBIpOXKIeHHS paBHa 3",

5. TloueMy cHekTp TOPMO3HOTO PEHTTEHOBCKOIO W3JIYyUYEHUs SIBISETCS
CIUIOLIHBIM ¥ UIMEET KOPOTKOBOJIHOBYIO IpaHUILy?

1) * CnekTp TOPMO3HOIO PEHTI€HOBCKOTO M3Ty4YEHUS SBISIETCS CIUIONIHBIM K3-3a
TOTO, YTO YacTh DHEPTHM JJIEKTPOHA HJIIET Ha M3JIyYCHHE, a OCTaBIIasICs YacTb
PHEPrUM KakK Temjo mepemaeTcss aHoay. 2) CHexkTp SBISETCS CIUIONIHBIM HM3-32a
pas3Iuyuns SHEPTUU SJIEKTPOHOB. 3) M3-3a 31MEKTPOCTATHYECKOTO OTTAIKHBAHHUS
3JIEKTPOHOB.

Bapuanm Nel2

1. Cocrosrus atoma remus 2'So u 23S; naseBaroTcs MeTacTaOMIILHBIMA.
[Touemy u3 3TUX BO30YXIEHHBIX COCTOSIHUN aTOM TeJHs HE MOXKET MEPEeXOJUT B
OCHOBHOE coctosinue 1'Sq mm 13S; .

1) IlpaBuno orOopa IO MarHMTHOMY KBaHTOBOMY uuciay A, =0, *1

3ampeniaeT Takue mnepexoabl. 2) * Takue mepexolpl 3ampeniaeTcsl 1Mo IMPaBHITY
otObopa 1Mo OpOWTATLHOMY KBaHTOBOMY duciay Al =+1. 3) Takue mnepexompl
3aIlpelleHbl 10 HHTEPKOMOMHAIMOHHOMY 3ampeTry AS =0.

2. Ha kakuX TpHUHIUINAX OCHOBAHO OOBSICHEHHUE TEPUOIUYECKON CHCTEMBI
3JIeMEHTOB MeHiHIeeBa?

1) Ha monoxeHWM NpUHIMIIA O KBaHTOBBIX uuciax N, |, my, ms. 2) Ha
npunnuie [laymu. 3) Ha npunnumne — cucreMa ycToi4mBa TOr1a, KOT1a HaXOAUTCS
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B COCTOSIHMM C HauOojiee HU3KOMW BO3MOXXHOM IHEPTHEH. 4) * Ha Bcex Tpex
NPUHIUIIAX.

3. TlokouBmmiicss aToM BOJOpOJa HMCHYCTHJI (POTOH, COOTBETCTBYIOIIUMA
roJioBHoM JuHuM cepur Jlaiimana. Kakyro ckopocth nproOpesn aTom?
)v=10°" 2)v=102" 3)*y=325"

ceK CeK ceK

4.YCTaHOBUTh KaKW€ U3 HIKEIEPEUHUCIECHHBIX IEPEXOJ0B 3alpEILECHbI
npaBuiiaMu 0TOOpa.

1) ZD% -’ P}/2 2) °P, »? S% 3)**F, P, 4) 4F% —* D%

5. Ilpu oOpa3zoBanWM KPUCTAJIOB W3 aTOMOB B KPHUCTAJIC BO3HUKAIOT
pa3pelieHHbIe U 3alpelleHHbIe YHepreTuieckue 30Hb1. [Touemy?

1) MW3-3a TpeboBaHusa 3aKkoHAa coxpaHeHuss dHeprun. 2) * K 30HHOHU
HHEPIreTUYECKON CTPYKTYpE TBEPbIX Ted npuBoAuT npunuun [laymu. 3) K 3oHHOM
CTPYKTYpE TBEPABIX T€Jl MPUBOJUT COOJIIOICHUE 3aKOHOB COXPaHEHUSI.

Bapuanm Nel3

1. CkonbKO BO3MOXKHO KBAaHTOBBIX COCTOSIHUM JBHUXKEHUS JJIEKTPOHOB B
aToOMe€ MpHU JAaHHOM TJIaBHOM KBAHTOBOM YHCJIE N C YYETOM CIIMHA 3JIEKTPOHA?
1)n2  2)*2n? 3)2n+l.

2. B uem 3axmrogaeTcs mpaBmio XyHnaa?

1) CambIM T7TyOOKHUM TEPMOM SIBIISIETCSI TOT TEPM C KOTOPBIM CBSI3aHO HAauOOJIbIIEe
BHYTpEHHEE MarHUTHOE KBAHTOBOE 4HcIO Mj. 2) * Cpenu TepMOB aromMa cambIM
rIIyOOKUM SIBJISIETCS TOT, KOTOPBIM CBSI3aH ¢ HAaMOOJBIIMM 3HAUEHHUEM CIHUHOBOIO
KBAaHTOBOTO YHCJIa S, a cpedu TEPMOB C PaBHBIM Si- TOT, KOTOPHIA CBsI3aH C
HauOOJBIIIMM 3HAUYCHHEM OpOuTaabHOro KBaHToBoro yucia L. 3) Cpenu TepMoB
aToMa caMbIM TJyOOKHM SIBJISIETCSI TOT T€PM, KOTOPBIMA CBSI3aH C HAUOOJBIIUM
3HAYCHUEM BHYTPEHHETO KBAHTOBOTO YHCIIA |.

3. Haiitu »sHepruro CBsSI3M DJIEKTPOHA B  OCHOBHOM  COCTOSIHUH
BOJIOPOJIONIOIO0OHBIX MOHOB, B CHEKTPE KOTOPBIX JJIMHA BOJIHBI TPEThEH JIMHUU
cepuu banemepa paBna 108,5 HM.

1) Es=243B 2)*E=54,43B 3) E,=403B.

4. ATOM HaxOJUTCS B COCTOSIHUM MYJIbTHUIUIETHOCTh KOTOPOI'O PaBHO TPEM,
a TIOJTHBIH MeXaHWUecKHit MOMeHT h+/20 . Kakum MoxkeT GbITh KBaHTOBOE uncio L?
HL=12 2)L=12,6 3)*L=345.

5. UeM OTIMYArOTCS IUDJIEKTPUKH OT IPOBOJHUKOB?

1)* V nusnekTpukoB MIMpUHA 3aMPEIEHHON 30HbI O0JIbIIE YeM y IPOBOIHUKOB. 2)
OTcyTcTBHEM 30HBI MPOBOAUMOCTU. 3) YacTUUHBIM 3alOJHEHUEM BaJCHTHOU
30HBI.

Bapuanm Nel4

1. Korzma BO3HHKAaeT XapaKTEPUCTUUYECKOE PEHTICHOBCKOE H3IyYeHUe?
1. Ilpu TOpMOKEHHH JIEKTPOHOB y aHTUKaroaa. 2. * Ilpu nepexone 3M€KTPOHOB C
BEPXHUX BHYTPEHHHX OOOJIOUEK Ha HUXKHHE C COOJIIOJIEHWEM IIpaBUJl OTOOpA.
3. Ilpu mepexoie BaJIEHTHOTO 3JIEKTPOHA C BHEIIHETO HAa BHYTPEHHUI YPOBEHb.

2. Tlouemy cHUMaeTCs BBIPOXKIIEHHWE 1O MAarHUTHOMY KBAaHTOBOMY YHCIY,
KOTJ]a aTOM HaXOJIUTCSI BO BHEIIHEM MarHUTHOM ToJie?
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1)*AtoM mnpuoOpeTaer AONOJHUTENBHYIO DJHEPIHMI0 H3-3a B3aUMOJICHCTBUS
MarHUTHOTO MOMEHTa aTroMa C MarHUTHBIM 1oJeM. 2) M3-3a 351eKTpocTaTH4eCKOro
B3aMMOJEHCTBUS 3JEKTPOHOB O00JOUYKHM Apyr ¢ apyrom. 3) M3-3a mpuHumna
[Taymu.

3. Beruuciuth nocrosiHHyo Pupbepra, eciiv u3BecTHO, uTo i1 MoHOB He*
Pa3HOCTh JUIMH BOJH MEXAY TI'OJIOBHBIMM JIMHMAMU cepui bambmepa m Jlaiitmana
AL =133,71um .

1) R=2-10"%cex™ 2)* R=2,07-10"cex* 3) R=3-10"cex™
4. N3BectHO, uyTOo B F 1 D — coCTOSHUSAX YMCIO BO3MOJKHBIX 3HAYEHUM

KBAHTOBOI'O 4YHxcCja | OJAMHAKOBO M PpaBHO IIATH. OHpe,Z[GJII/ITB CIIMHOBOU
MEXaHMYECKUM MOMCHT B OTHUX COCTOSHUAX.

1) M = h\/g 2) * M max :h\/g 3) My nax :h\/Z

5. Uro HYXHO Ui HaJIW4Yusi MPOBOJMMOCTH B TBEpAOM Tene?
1) TlomHOCTBIO 3amoOJHEHHAs JJEKTpPOHAMM BaJIeHTHas 30Ha. 2) * CB0OOaHBIC
HPHEPreTUYECKUE YPOBHU B 30HE MPOBOAUMOCTH M B BAJIEHTHON 30HE TBEPAOIO
tena. 3) Hannune pa3HOCTH NOTEHLIUAIIOB.

Bapuanm Nel5

1. Korna uMeeT MEeCTO CIIOXHBIH ahdexr 3eemana?
1) B cunmbHOM MarHutHOM Tmone. 2) * B cmabom maramtHoM moine. 3). B
NePEeMEHHOM MarHUTHOM IIOJIE.

2. Kaxoit Tim CBSI3M OCYIIECTBIIACTCS B KPUCTAILIAX T€PMaHUs U KPEMHUS?
1) Honnas cBsa3p. 2) * KoBaneHTHas cCBs3b. 3) MeTammmdeckas CBsI3b.
4) MexxMoneKyIspHas CBSI3b.

3. Halitu kBaHTOBOE€ YHCIO N, COOTBETCTBYIOIIEEC BO30YKICHHOMY
COCTOSIHMI0O MOH He®, ecnu mpu mepexoie B OCHOBHOE COCTOSHHE 3TOT HOH
UCITYCTUJI TTOCJIeA0BAaTEIbHO ABa (hoToHa ¢ JyrHamu BojiH 108,5 u 30,4,
1)n=6 2)n=3 3) *n=5.

4. HaWTM MaKCHMaJbHO BO3MOKHBIM IOJHBIA MEXaHUYECKUH MOMEHT U
COOTBETCTBYIOIIIEE CIEKTPAIbHOEC 0003HAYCHUE TEpMa aToMa HaTpHs, BaJCHTHBINA
AJICKTPOH KOTOPOTO MMEET IIaBHOE KBAHTOBOE YHCIIO N=4.

1) *Fy My, =230 2) % °F,m, =163, 3) Fy M = 123

5. Kakue TMpoIecChl MPOUCXOMAT TPH B3aUMOJCUCTBUU PEHTICHOBCKUX
JIy4eu C BEUIECTBOM.

1) PaccesHue pEHTIEHOBCKMX KBaHTOB. 2) DoOTO31EKTpUUYECKOe

norJiomenue. 3) Bo3HMKHOBEHHE MO3UTPOHHO-3JIEKTPOHHBIX map. 4) * Bce atu
SIBJICHUS.

Bapuanm Nel6

1. Yro mnpoucxoauT C aTOMHBIMU BSHEPreTHUYECKUMHU YPOBHSIMH MIPH
00bEeIMHEHUN aTOMOB B TBEPA0E TEJIO?
1) Cokpaiaercs 4YMUCIO DHEPreTUUYECKUX YpPOBHEW. 2) YBeIMUMBAETCS YHCIIO
SHEPreTUYECKUX YPOBHEU. 3) * DHepreTuuecKkue ypoBHU aToMa IMPEBPAIAOTCS B
SHEPreTUYeCKHe  30Hbl,  MEXKIYy  KOTOPBIMH  HUMEIOTCS  3alpenieHHbIe
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DHEPreTUYECKUE 30HbL. UYHCIO YpOBHEM HE MEHAETCS. YHWCI0 ypOBHEHU
OnpeeNsieTcsl KOIMYeCTBOM aTOMOB, 00pa30BaBIIMX KPUCTAILI.

2. Kakoe wu3 HIXKENEPEUYUCICHHBIX BBIPAXKEHUN SBISETCS YCIOBUEM
IIapaMarHAUTHOTO pe30oHaHca?
1) ho* =q°mH  2).* hw=qmH  3) n*w=./q mH

3. DHeprus CBsI3U JIEKTPOHA B OCHOBHOM COCTOSIHMHM aToma renus Eo=24,6
»B. HaiiTu sHepruro ynaneHus 000ux 3J1eKTPOHOB
1)40oB  2)50-B  3)* 79 5B.

4. HaifTu BO3MOXHbIE 3HAYCHHUS MTOTHBIX MEXaHHYECKUX MOMEHTOB aTOMOB,
HAaXOJANIMXCS B cOcTOsTHUAX P u °J.

1) * Jlna “*P cocrosHus h1/%;h1/1%;h 3%. Jis  °J1  cocTosiHUS
0;717/2; 1 [6;1/12;114/20

2) Hna “*P  cocrosHMs hﬁ;h,lly;hﬁ 3) Jna °I  cocTosHHs

hﬁ;h\/%;h\/%;h\/%

5. Yem ornunyaercs coOCTBEHHAs MPOBOJMMOCThH TMOJYINPOBOJHHUKA OT
MIPUMECHOMW MPOBOAUMOCTH?

1) * IlpumecHass TPOBOJAMMOCTh 0O0ECIEYMBACTCS MPUMECIMH, MPU ITOM
IPOBOJIUMOCTH MOXKET OBITh KaK JIBIPOYHOM Tak M 3JIeKTpOoHHOU. 2) CoOcTBEeHHas
IPOBOJAMMOCTH 00€CIIEUMBAETCS JIEKTPOHAMU U JAbIpkamu. [Ipu 3TOM MIOTHOCTH
IBIPOK paBHA IUIOTHOCTH 3JEKTpOHOB. 3) IlpuMecHyr0 MpPOBOAMMOCTH MOXHO
pPEryIUpoBaTh B INUPOKUX MPEJeIax.

Bapuantsl Howmepa oTBeToB

Nel

o

Ne2

Neg

Ne9

NelO

Nell

Nel2

Nel3

Nel4

Nel5

WINININNINIBROIININWINOIINN W
NINEFRINPEARFRPIFPINEFPRPINPEFPOWERINDNDDN
WWININNWWFRRFRPNDNWRFRPIRFPRFRPRPRPWW
FRPINNWWINFPIFRPWNEFENDNDNWWRF>
R INEFPINRFPOINWWRWWWWN A FPO1

Nel6

Ykazannvie mecmot 63amuot uz nocoousn:

1. MyraeBa, laitbar WxmnacoBHa. TecToBbie 3amanusi 10 (Qu3MKE: ydeo.
nocobue / MyraeBa, [aiibar Mxmacosna, A.3. Ddenmuen; Denepai.
areHTCTBO MO0 00pa3oBaHMio, Jlarect. roc. yH-T. - Maxaukana: U3a-o JAI'Y,
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2009. - 34 c. - 21-00.

KoHTposabHbIe 3a1aHus 11 NPOBEAeHUS TEKYyILIero KOHTPOJIs 1o
NPAKTHYECKUM 3aHATUSM:
Mopyas 1.

Kopnyckyasipabsie cBoiictBa BOJH. DoTOHBI M BOJHBL (XxeMa oOmbITa
KomnrTona. KsantoBas Tteopus sddexkra Komnrona. KomnrToHOBckas imHa
BOJIHBI. DHEprusi paccesHHoro ¢GoToHa. DHEprus OTAa4yM DJIEKTpPOHA. 3ajayu:
Nel.4- 1.8; Nel.11- 1.15 (|1].u.1)

BouaHoBbIe cBoiicTBa kopmnyckyJ. ['mnoresa ae bpouns, ypaBHeHus e
Bpoiinst 3amaum: Ne2.3 -2.9- u 2.18. — 2.28(|1].4.1).

JAMCKpeTHOCTh AaTOMHBIX cocTosiHMil. [loTeHunansl BO3OYXACHUS W
MOHM3aluu, (hopmysia SHEPruu aroma, obodieHHas popmyna banbmepa. 3amauu:
Ne 3-1 - 3.33(|1] u.1).

Monayas 2.

MarauTHbli M MeXaHMYeCKHMM MOMEHTbI aroMa. KBaHTOBBIC 4YHCIa,
XapaKTEPU3YIOIINE aTOM, CIIMHOBBIN, OPOUTAILHBIN M TIOJHBI MOMEHTHI aTOMa.
MynbTUIUIeTHOE paciiemicHre atoMa. 3agadn: Ne 1.10 — 1.21 (|2] 1.2).

MHoro3/ekTpoHHbie aTombl. CHUMBOJIMYECKOE O0O3HAYEHUE aToMa.
PunGeprorckue Tepmbl. 3agaun: Ne 2.1 —2.21 u3 yactu 2 nureparypsi 2.

B3aumopaeiictBue aromMa ¢ MArHMTHbIM moJieM. CMbIci ciaboro
cuibHOTO ToiA. CrnokHbIH U mpoctoil addekts 3eemana. 3amaun: Ne 1.1- 1.6
(12]..2).

1. MatBeeB A.H. Atomuas ¢usuka: Onukc. Mup u O6pazoBanue, 2007.
2. CaBenveB U.B. Kypc oOmeit ¢usuku. Kaura 5. KanrtoBas ¢usuka.

AtomHas ¢uszuka. M.: Jlaus 2006. 368 c.

7.2. Memoouueckue mamepuansl, onpeoensarwujue npoueoypy OUeHUGAHUS
3HAHUIl, YMEHUIl, HAGLIKOG U (UIU) ONbIMA 0eAMeTbHOCMU, XAPAKMEPU3YIouiUxX
Imansvt GopmMuposaHus KomMnemeHyuil.

IIpumepnasn onenka no 100 6aabHoM mKane Gopm TeKyIero u
MPOMEKYTOYHOT0 KOHTPOJISI
OO1mumii pe3yabTaT BHIBOJUTCSA KaK MHTErpajbHasl OLIEHKA, CKIIAJbIBAIOLIAs U3
TEKyUIero KOHTpoJis - 50% u npomMekyTouHOoro KoHtpoJis - 50%.
Jlekuuu - Texywyuii KOHmpo.Jib BKIOYACT:

" [IOCEUICHUE 3aHATUI 10 oad.
" AKTHBHOE YYaCTHE Ha JIEKIUSIX 15 oaua.
" YCTHBIN ONPOC, TECTUPOBAHUE, KOJUIOKBUYM ___60__oaa.
" uap. (mokaaasl, pedepaTh) 15  oaa.

Ilpaxmuxa (p/3) - TeKyuwyuit KOHmMpPOb BKIIOYAET:
(ot 51 u BBIIIE - 3a4eT)
" [IOCELICHUE 3aHATUU 10 oan.
" AKTUBHOE y4acTHE Ha MPAKTUYECKUX 3aHATUSIX 15  0au.
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BBITIOJTHEHHE IOMAIITHUX PadboT _15__ 6aa.
BBITIOJTHEHHE CaMOCTOATEIIBHBIX PaboT 20 oaJ.
BBITIOJTHEHHWE KOHTPOJBHBIX paboT 40  oau.

8. IlepeyeHb OCHOBHOW M [JONOJHHMTEJIBHOW Y4YeOHOWl JMTEpPaTypBhl,
He00X0AUMOii 115l 0CBOCHUSI AUCHHUILJIMHBI.
@) OCHOGHaA Tumepamypa:

3.
4.

5.

MartseeB A.H. Atomuas ¢uzuka: Onukc. Mup u Obpazosanue, 2007.
[monsckuii 3.B. Atomuas ¢usuka T.1. Beenenne B aromuyro pusuky. M.
Jlanb. 2010. 560 c.

[Inonsckuii 3.B. OCHOBBI KBAaHTOBOI MEXAaHUKHU U CTPOCHUE AJIEKTPOHHOMN
o0onouku aroma. M.: Jlane. 2010. 448 c.

CuByxun JI.B. Atomuas u sanepnas ¢usuka /[.B. CuByxun.— M.:
®dusmatiut, 2002. T.5. — 784 c.

[TormoB A.M., TuxonoBa O.B. Jlekuuu no aromHoi ¢pusuke, M.: ®us. dax.
MI'Y, 2007

COopuuk 3amay no aroMHod ¢usuke. M: ®duzdpaxk MI'Y, 2010 (mon
penakuuei C.C. Kpacunbnukosa, A.M. Ilonosa, O.B. TuxoHoBoit).
MarteimieB A.A. AtomHas ¢usuka. Tom 1 [DnekTpoHHBIN pecypc]: yuebHoe
nocobue / A.A. MarebieB. - DneKTpoH. TeKCcToBbIe Hannbie. - CI10.: CankT-
[TerepOyprckuii nonurexunyeckuid yausepeurer Ilerpa Benukoro, 2014. -
531 C. - 978-5-7422-4209-3. - Pexum JOCTyIa:
http://www.iprbookshop.ru/43939.html (0ama obpawenus: 25.06.2018)

10.MarteimieB A.A. AtomHas gusuka. Tom 2 [DneKTpoHHBIN pecypc]: yuebHoe

nocobue / A.A. MaTsIiieB. - DJIeKTpoH. TeKcToBbie naHHbIe. - CI10.: CaHKT-
[TerepOyprckuii monurexuuueckuit yaupepcuteT [lerpa Benukoro, 2014. -
344 C. - 978-5-7422-4210-9. - Pexum JOCTyma:
http://www.iprbookshop.ru/43940.html (0ama obpawenus: 25.06.2018)

0) oononnumenvHan 1umepamypa:

1

2.

3.

4.

. CaBenbeB U.B. Kypc o6meit ¢usuxku. Kuura 5. KanrtoBas ¢usuka.
AtomHuas ¢uszuka. M.: JIans 2006. 368 c.

Jlopn JI., JIyoypos Jl. [Ipaktuueckas cnexkrpockonusi, M.: Hayka,1950.
I'ynses A.B., KpacunsuukoB C.C., [lonoB A.M., Tuxonosa O.B., Xapun
B.1O. Cro omunHaanaTe 3a1a4 mo atoMmHoi ¢usuke, M.: MI'Y, 2012.
Myrtaesa I'.U., Ddpenaunen A.3. DnekTpoHHas 06a3a TECTOBBIX 3aJaHUMN IS
poBepKU mpuodpeTeHHbIX 3HaHUM. Maxaukana 2009. 500 3aganuii.
Myrtaesa I''U., DpennueB A.3. TectoBble 3amanus no usuke. YdyeOHoe
rmocobue. Maxaukana n3marenabcTso JI'Y. 2009. 34 c.

Uponos U.E. COopHUK 3amady MO aTOMHOW (U3HKE U SAEPHOU (U3HKE
/N.E. UponoB. — M.: Dueproatomuznar, 1984. — 215 c.

KucnoB A.H. Atomuas ¢usuka: yue6Hoe mnocooue / A.H. Kucnos.
ExarepunOypr: 'OY BIIO YI'TY-VIIN, 2005. 139 ¢

®ano VY., ®ano JI. dusuka atomoB u mosiekyn, M.: Hayka, 1980


http://www.iprbookshop.ru/43939.html
http://www.iprbookshop.ru/43940.html

10.

11.
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MunauteeB B.II. du3uka atoma M aTOMHBIX sBieHUi. M31aTennCcTBO:
Aopuc, 2012. 399 c.

dusnka aTOMHOTO sijipa [DIEKTpOHHBIN pecypc] : ydeOHoe mocooue /.-
DJIEKTPOH. TEKCTOBbIE JaHHBbIE. - HoBocubupck: HoBocubupckuii
roCyJapCTBEHHBIM arpapHblil YHUBEPCUTET, 30J10TOH KoJioc, 2014, — 129
C. - 2227-8397. - Pexxum mocryma: http://www.iprbookshop.ru/64795.html
(0ama obpawenus: 25.06.2018)

CrenuanbHble METOMbI M3MEpPEHUs] (PU3NUECKUX BEIUYUH [DJICKTPOHHBIN
pecypc]: yueObHoe mocobue / A.B. ®emopoB [ mp.]. - DIEKTpOH.
TekcToBble AaHHbIe. - CI16.: Yausepcurer UTMO, 2014. - 130 c. - 2227-
8397.- Pexxum poctyma: http://www.iprbookshop.ru/68146.html (oama
oopawenus. 25.06.2018)

9. Ilepedyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEepHEeT», HEOOXOAUMBIX 1JISl OCBOCHHS JUCHMILIUHBI

1.

10.

11.

3BC IPRbooks: http://www.iprbookshop.ru/

JIuuen3nonusiit oroeop Ne 2693/170t 02.10.20171. 06 okazaHuU yCIyT IO
npefocTaBiaeHuto goctyna. octyn omkpuim ¢ ¢ 02.10.2017 2. oo
02.10.2018 no noonucxe ( 0ocmyn 6yoem npoo.ien)
ONeKTpOHHO-OMOMMOTEeYHasT CUCTeMa «YHUBEPCUTETCKas OuOIMoTeKa
oniaiim» Www.biblioclub.ru morosop Ne 55 02/16 ot 30.03.2016 r. 00
OKa3aHWM HMH()OPMAIMOHHBIX YCIYT (IOCTYyN mponajeH 1o ceHtsops 2019
rojaa).

Hoctynm Kk anexkTpoHHOM OwmOmmorexkn Ha http://elibrary.ru ocHoBanum
JULEH3UOHHOTO cornameHuss mexnay PI'bOY BIIO AI'Y u «OO0O»
«Hayunas OnektponHas Oubnuorteka» ot 15.10.2003. (Paz B 5 ner
OOHOBJISIETCS TUIIEH3UOHHOE COTJIAIIEHNUE).

HanvonanbHast anexkTpoHHas OuOimoTexka  https://H30.pd/.  JloroBop
Nel01/HOB/101/HOB/1597 ot 1.08.2017r. JloroBop AeiicTByeT B TeueHUU 1
rojla C MOMEHTA €ro MOJIMUCAHUS.

®denepanbubiii  mopTan  «Poccuiickoe oOpaszoBanue» http://www.edu.ru/
(emuHOE OKHO JOCTYTa K 00pa30BaTeIbHBIM peCypcam).

denepanbHoe XPAHWIIAIIE «Enunas KOJUTCKITUS (P poBBIX
oOpazoBatenbHbIX pecypcoy http://school-collection.edu.ru/

Poccuiickuii mopran «OTkpeiToro oopaszoBanms» http://www.openet.edu.ru
Caiit 00pa3oBaTeNbHBIX pecypcoB JlarrocyHuBepcuTeTa
http://edu.icc.dqu.ru

Nudopmanmonnsie pecypcbl HayyHOM OuOnmotexu JlarrocyHuBepcurera
http://elib.dgu.ru  (moctynm wuepe3 miathopmy HaydHoit 3eKTpOHHOM
oubsmorexu elibrary.ru).

(DCI[CpaJII)HLIﬁ LOCHTP O6paSOBaTCJIBHOFO 3aKOHOAATECJIbCTBA
http://www.lexed.ru
http://www.phys.msu.ru/rus/library/resources-online/ -  31eKTpOHHBIC

y‘{C6HBIC HOCO6I/IH, HN3JaHHBIC npernoaaBaTCiIsiMu (I)I/IBI/I‘ICCKOFO


http://www.iprbookshop.ru/64795.html
http://www.iprbookshop.ru/68146.html
http://www.iprbookshop.ru/
http://www.biblioclub.ru/
http://elibrary.ru/
https://%D0%BD%D1%8D%D0%B1.%D1%80%D1%84/
http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://edu.icc.dgu.ru/
http://elib.dgu.ru/
http://www.lexed.ru/
http://www.phys.msu.ru/rus/library/resources-online/
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dakynbrera MI'Y.

12. http://www.phys.spbu.ru/library/ - »snekTpoHHbIe ydeOHBIE IIOCOOHMS,
U3JlaHHble  mpenojaBarensiMd  ¢usuueckoro  Qaxynbrera  CaHKT-
[leTepOyprckoro rocyHMBEpCUTETA.

13.Springer. Jloctyn AI'Y mpemoctaBiieH corjiacHo goropopy Ne 582-13SP
MOANMMUCAHHBIA MUWHHCTEPCTBOM 00pa30BaHMsI M HAYKH TMPEIOCTABJICH IO
koHtpakty 2017-2018 r.r., noamucanusii I'TIHTB c¢ opranuzanusmu-
nobenutensiMu KoHKypca. http://link.springer.com. [loctyn mpemocTaBieH
Ha HEOI'PAHUYEHHBIN CPOK

14.SCOPUS  https://www.scopus.com JlocTylm TpeIOCTaBICH COTJIACHO
cyOmunien3snonnoMmy  goroBopy NeScopus/73 ot 08 asrycra 2017r.
NOANMUCAHHBIA MUHHCTEPCTBOM OOpa30BaHMsSI M HAYKH IPEJOCTABJICH I10
koHTpakty 2017-2018 r.r., nmoanucanubii [TIHTH ¢ opranuzanusamu-
nobenuTensiMu KOHKypca. JloroBop JIeHCTBYeT ¢ MOMEHTa MOAMMCAHUS T10
31.12.2017r.

15.Web of Science - webofknowledge.com Jloctyn mpeaocTaBieH COIIACHO
cyonunensnonHomy jgoroBopy Ne Wo0S/280 or 01 ampens 2017r.
NOANMUCAHHBIA MUHHCTEPCTBOM 00pa3oBaHMsI M HAYKH MPEJOCTaBJIEH IO
koHtpakty 2017-2018 r.r., noamucanueii I'TIHTB c¢ opranuzanusmu-
noOeauTensiMu KoHKypca JloroBop aeicTByeT ¢ MOMEHTa MOIMHCAHUS IO

30.03.2017r.
16.«Pro Quest Dissertation Theses Global» (PQDT Global). - 6a3a maHHbBIX
3apyOeKHBIX —IUCCEPTAITHUH. Jocrym pOJIIEH COTJIaCHO

cyomuniensnonnoMy goroBopy Ne ProQuest/73 ot 01 ampenst 2017 rona
http://search.proquest.com/. Jlorosop aeicTByeT ¢ MOMEHTA MOIIIUCAHMS 10
31.12.2017r.

17.Sage - MynbTHAMCIUILIMHAPHAS TOJHOTEKCTOBas 0Oa3a maHHBIX. JlocTyrm
NpOJJIEH Ha OCHOBAaHUM CyOJMIIEH3MOHHOTO 1oroBopa Ne Sage/73 ot
09.01.2017 http://online.sagepub.com/ JloroBop HaeHCTBYeT C MOMEHTa
noanucanus no 31.12.2017r.

18.American Chemical Society. Jloctym 1po/yleH Ha OCHOBaHHH
cyosmmnen3unonHoro jgoroBopa NeACS/73 ot 09.01.2017 r. pubs.acs.org
JoroBop aeicTByeT ¢ MOMeHTa noanucanus no 31.12.2017r.

19.Science (akagemmueckomy >kypHairy The American Association for the
Advancement of Science (AAAS) http://www.sciencemag.org/. Jloctym
NpOJIEH Ha OCHOBaHUM cyOnuieH3noHHoro mgorosopa Ne 01.08.2017r.
JoroBop aecTByeT ¢ MOMeHTa noanucanus no 31.12.2017r.

10.MeToanueckne YyKa3aHusi [JJs1  O0y4alolIUXC 1O  OCBOEHHUIO
AUCHUIIMHBI.

Bun yuebnbx Opranuzanus AesTeIbHOCTU CTYJEHTA
3aHATUH

Jlekuyus Hamicanue KOHCIIEKTAa JIEKIUH: KpPAaTKo, CXEMaTUYHO,



http://www.phys.spbu.ru/library/
http://link.springer.com/
https://www.scopus.com/
http://webofknowledge.com/
http://search.proquest.com/
http://online.sagepub.com/
http://pubs.acs.org/
http://www.sciencemag.org/
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MOCJIEIOBATEIBHO (PUKCUPOBATH OCHOBHBIE IMOJOXKEHHUS, BBIBOIbI,
dbopmMynupoBKH, 0000IIEHHS; TOMeYaTh BaXHbIE  MBICIIH,
BBIJICNIATh KIIOUEBBIE CJIOBa, TEepMUHBL. [IpoBepka TepMHUHOB,
MOHATUH C TOMOUIBIO SHIMKIIONEANM, CIIOBAPEH, CIIPABOYHUKOB C
BBIMHMCHIBAHUEM TOJIKOBAaHUN B TeTpagb. OO03HAYUTH BOIPOCHI,
TEPMUHBI, MaT€pUajl, KOTOPBIA BBI3BIBAECT TPYIHOCTH, IIOMETUTH U
MONBITAThCA HAWTH OTBET B PEKOMEHIyeMou auteparype. Ecmu
CaMOCTOSITENIbHO HE yJaeTcsi pa3o0paThCsi B Marepualie, HeoO-
X0auMo c(opMynHpoBaTH BOMPOC U 3a4aTh MPENOJaBaTEN0 Ha
KOHCYJIbTAIINH, HAa TPAKTHUECKUX paboTax.

Ilpakmuueck
ue 3aHAmuA

[Ipopabotka paboyeil mnporpamMmbl, yAelsss 0co00e€ BHUMaHUE
HelasiM W 3aJadaM  CTPYKTYpe M COJEPKAHUIO JUCIUIUIMHBIL.
KoHcrnekTupoBanue MCTOYHUKOB. PaboTa ¢ KOHCHEKTOM JIEKLIHUMH,
MOJATOTOBKAa OTBETOB K KOHTPOJIbHBIM BOIIpOCaM, MNPOCMOTP
pEeKOMEHlyeMoil JuTepaTypbl, paboTa ¢ TeKcToM. Pemienue
pacueTHO-TpapUUECKUX 3aJaHul, pelIeHUe 3a/1a4 M0 AITOPUTMY U

Ap.

Peghepam

[louck  nuteparypsl u COCTaBJICHUE oubnmuorpaduu,
UCIIOJIb30BaHUE OT 3 70 5 HAy4YHBIX palOOT, M3T0KEHHE MHEHUS
aBTOPOB W CBOETO CYXIEHUS TI0 BBIOPAaHHOMY BOMIPOCY;
U3JI0)KEHHE OCHOBHBIX acnekToB Tmpobiembl. Kpome Toro,
NPUBETCTBYETCS TMOMCK HHMOpManuu 10 Teme pedepara B
NutepHere, HO ¢ 00s3aTeIbHOM CCHUIKOM Ha HWCTOYHUK, U
nojipasyMeBaeTcsi HE NpocTas KOMMOWIALMS —MaTephaia, a
CaMOCTOSITENIbHAs, TBOpYECKas, aHaluTU4YecKas paboTa, ¢
BBIPOKEHHEM COOCTBEHHOTO MHEHHMS M0 pacCMaTPUBAEMON TEME U
TPaMOTHO CICIaHHBIMH  BBIBOJAMH U 3aKIIOUYCHHUEM.
(O3HAKOMUTKCS CO CTPYKTYpOH 1 opopmieHnem pedepara.

Iloozomoeka
K 9K3AMeHYy

[Ipu moAroToBKE K 3K3aMEHY HEOOXOJUMO OPHEHTUPOBATHCS Ha
KOHCHEKTHI JIEKIIMU, PEKOMEHYEMYIO JTUTEPATYPyY U AP.

Camocmosmenvras paboma cmyoeHmos peaiu3yemcs 8 uoe:

® TOATOTOBKH K KOHTPOJBHBIM paboTam;

® [IOATOTOBKU K CEMHUHAPCKUM (IIPAKTHYECKUM) 3aHATHUSM;

e odopmieHHS J1TA0OPATOPHO-TIPAKTUYECKUX pPAOOT (3amojgHEeHUEe TaOJIHII,
pelIeHne 3a1a4, HalMCaHUe BHIBOIOB);

® BBIMOJHCHUS  WHAMBUAYAIbHBIX  3aJaHUM IO  OCHOBHBIM  TeMaM
JIUCIIUILINHEI;

e HanmcaHue pedepatoB no npoodiemMaM JUCHUILUIUHBI "dDu3uka atoma".
e 00s3aTeNbHOE MOCEIIEHUE JIEKIINI BETYIIEr0 MPernoaaBaTels;

® JICKOUH

— OCHOBHOC MCTOJHUYCCKOC PYKOBOACTBO IIpU H3YUYCHHUH

JAUCHUITIIINHEI, Hanbosee ONTHMAIbLHBIM 06p3.30M CTPYKTYPUPOBAHHOC U
CKOPPCKTUPOBAHHOC Ha COBpeMeHHBIfI MaTcpuall;



32

® B JIEKIIMU TIYOOKO U MOAPOOHO, apryMEHTHPOBAHO M METOA0JOTUYECKU
CTPOI0 pacCMaTPUBAIOTCA IIABHBIE MPOOJIEMbI TEMBI;

® B JIEKIIMM JAIOTCS HEOOXOJMMbIE pa3Hble MOJIXOIbl K HCCIEAYEeMbIM
podaemMam.

a) IIpumepnvle 6onpocwl 01 cCamono020moeKu (nepeueHb 60NPoCco8 K 3auemy
no oucyuniaure « Quzuxa amoma).

1. B Uem nposiBasieTcs u yeM o0yciosiieH 3pdext KomnTona?

KaxkoB Buj dhopmyiibl, onuckiBaromieit a¢pdpext Komntona?

3. Tlouemy »sddexr KomnrTona ypaercs HaOMOAATh JIMIIb B OMNbBITaX C

PEHTTEHOBCKUM U3ITydeHUEM?

[Touemy B paccessHHOM M3Ty4YE€HUHU MOSBIISETCA HECMEILIEHHAs YacToTa?

5. IloueMy mpu paccesHUUW BBICOKODHEPTETUUYECKUX TamMMa — KBAaHTOB
HECMEUIEHHOM YacTOThl HEe Ha0MoAaeTcs?

6. MBnoXuTh NPUHIUNHAIBHYIO CXEMY HAOIIOJEHUS WHANBUYAbHBIX aKTOB

CTOJIKHOBEHHS (JOTOHOB C AJIEKTPOHAMHU.

N300pa3uth Ha pucyHKe cXxeMy ycTaHOBKM KommnToHa.

8. Kaxkue BbIBOJIbI OBLIIN C/IeTaHbI TTOCKIE OTIBITOB KommToHa?

9. Ommcarb Mozesb aToMa TOMCOHA U BBIBECTH (POpMYITy JUIsl pajuyca aToma
MCXOS U3 3TOM MOJIEIIH.

10.B yeM HegocTaTOK Kiaccuueckou mMojaenu Tomcona?

11.Kaxkyto mozenb cTpoeHust atoma npeniioxun Pezepdopa?

12.Kakue pe3ynapTaThl ObUIM TIONy4YeHBI B ombITax Pesepdopaa 1o
HAOIOACHUIO paccesHusl anb(pa-4acTULl HPU UX HPOXOXKIECHUU uepes3
TOHKHE CJIOHU BEUIECTBA?

13.Kakyi0 MOCTOSIHHYIO OIpEAeNsieT OTHOIICHHE CKOPOCTH OJJIEKTPOHA Ha
opOuTE K CKOPOCTH CBETA B BaKyyMe?

14.CpopmynupoBaTh KBAaHTOBBIE MOCTYJAThI bopa.

15.B dem 3akitouaeTrcs HOBH3HA TMPEJCTAaBICHUNH O CBOMCTBaX aTOMOB B
teopun bopa.

16.Ucnonb3ys noctynarsl bopa BeiBeCTH (OpMYIIbI ISl pauycoB OOPOBCKUX
OpOUT U MOJTHOM SHEPTUH aTOMA.

17.Wcnionb3ys noctynarsl bopa, BEIUMCINTD KUHETUUECKYIO, TOTEHIIMAIBHYIO
Y TIOJIHYIO SHEPTHUIO 3JIEKTPOHA B aTOME BOJOPOAA.

18.Kakue cocTosiHusl aTOMa Ha3bIBAIOTCS CTAIIMOHAPHBIMU?

19.Kakoe cocTosiHME CUUTAETCS OCHOBHBIM M KaKue — BO30YXJICHHBIMU?

20.Kak OmNHUCHIBAIOTCS COCTOSIHMSI aTOMOB C TIOMOIIBIO SHEPreTUYECKUX
nuarpamm?

21.B gem cocTosT TIaBHBIE HemocTaTku Teopuu bopa? 3apucoBath cxemy
onslToB ®panka u ['epua.

22.00bSCHUTD pe3yJIbTaThl ONBITOB DdpaHKa U repiia.

23.KakoBa jyMHa BOJIHBI M3Jy4Y€HHUs, HCIYCKA€MOIO0 aToMaMu PTYTH MpH
HanpsbkeHuu 4,9 B Mex1y KaTogoM U CEeTKOU?

24 Kak 00bsICHSIETCSl IPOUCXOXK/IEHUE JIMHENUaThIX CIEKTPOB Teopueit bopa?

N

B

=~
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25.1Touemy nuHeNHyaThie CIEKTPHI Y KAKIOTO XMMHUYECKOTO 3JIEMEHTa CBOM, a
BCE aTOMbI OJIHOTO XMMHUYECKOI0 AJIEMEHTa U3JIy4aloT CBET C OJIMHAKOBBIM
JMHERYaThIM CIIEKTPOM?

26.Kakoe cooTHOIlIEHHE MEXAY KBAHTOBBIMU M KJIACCMYECKMMHU 3aKOHAMHU
yCTaHABJIMBACTCS PUHITUTIOM COOTBETCTBUS bop?

27.B yem cyTh runotessl ge bpoitis?

28.Kakue SKCHepUMEHTHl CBUIETEIBCTBYIOT O CYIIIECTBOBAHWU BOJIHOBBIX
CBOICTB 4acTHII BelllecTBa?

29.KakoB (Qusnueckuii CMBICT HEONPEACICHHOCTEH I KOOPJAWHATHI M
UMITyJIbCA?

30.KakoB (hu3udecku CMBICT HEOTIPEACIEHHOCTEH IJIsi PHEPTUU U BpEMEHU?

31.B yem 3akiroyaeTcs MPUHIHUITHAIBHOE OTIMYHME KBAaHTOBO-MEXaHHYECKOTO
OTIMCaHUSI CUCTEMBI OT KJIACCUYECKOTO ONMUCaHus?

32.Kakue cBemeHHs 0 KBAaHTOBO-MEXaHMYECKOW CHCTEME MOYKHO TMOYYUTh Ha
ocHOBaHMHM perienus ypaBHenus llpeaunrepa?

33.KakoBsI TpeOoBaHMS, MPEATIATAIOTCS K BOTHOBOU (DYHKITUU?

34. KBanTyeTcs it SHEepTrHsi CBOOOTHOM YaCTHITHI?

35.UT0 Takoe HyJeBbIC KOJIeOaHMUs?

36.[lepeuncnuth MaTeMaTHUEeCKuE TPEOOBAHUS K BOJIHOBOUM (DYyHKIIUU.

37.B yeM cocTouT (hyHIAMEHTAIHLHOE CBOMCTBO CTAllMOHAPHOTO COCTOSHUS,
Ha3bIBAEMOE €ro €IMHCTBOM?

38.Uem oTiIMYAIOTCS CTATUCTUYECKHE 3aKOHOMEPHOCTH KBAHTOBOM MEXaHUKH
OT CTaTUCTUYECKUX 3aKOHOMEPHOCTEN KIACCUUECKON MEXAHUKH?

39.B ueM oTaMYMEe TNPUHLHUNA CYNEPIO3UIIMH KBAHTOBOM MEXaHUKH OT
INPUHIMIA CYTIEPIIO3ULINN KIIACCUYECKON (PU3UKH?

40.ChopmynupoBaTh YCIOBUS Ha TpaHUIIaX OECKOHEYHO TITyOOKOW SIMBI U SIMBI
KOHEYHOU ITyOUHBI.

41.MoxeT U 4acTuila MPOHUKHYTh B HEKOTOPYIO 00JacTh MPOCTPAHCTBA C
HapyIICHUEM 3aKOHA COXPAHEHUS SHEPTUu?

43. KakoBO NMPUHIUNHUAIBHOE OTIMYUE SHEPTETUUECKOTO CIIEKTPa IIEIOYHBIX

3JIEMEHTOB OT YHEPIrEeTUYECKOIO CIIEKTpa aTroMa Boaopoia?

44. CdopmynupoBaTh TMpaBujia oTOOpa I MEPEXOJ0B ONTHYECKOTO

AJIEKTPOHA B IIEJIOYHBIX METaJIax

45.Kakumu miepexojaMu  OOYCIIOBJIEHO HW3JIyYEHUE PE30HAHCHOW JIMHUH,

rJIaBHOM cepuu, AU y3HON cepuu U pe3Koi cepun?

46.Yem BbI3BaH JTyOJIETHBIN XapakTep JUHUN U3ITyYEHUsS] aTOMOB IIEIOYHBIX

3JIEMEHTOB?

47.B yemM COCTOUT CYITHOCTh CIIUH-OPOUTATBHOTO B3aUMOICHCTBHS?

48.YeMy paBHBI TOTEHIIMAJIBI HOHU3ALUA ATOMOB OJIHOKPATHO MOHU30BAHHOTO

reusl U JBYKPATHO HOHU30BAHHOTO JIUTHS?

49. Yem ompenensieTcss THI CBSI3U, KOTOPOM OCYIIECTBISETCS 0Opa3oBaHME

MOJIHOTO MOMEHTa aroMa’?
50. B kakux npeaenax MOXKeT U3MEHAThCs paktop Jlanmae?
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51. Kak kiaccuuIupyroTcss COCTOSIHMSI aToMa IO KBAaHTOBBIM YHUCIAM
MOJIHOTO CIIMHA, OpOUTAIBLHOTO MOMEHTA U MOJIHOTO MOMEHTa aToma?

52.Yemy paBHa 1apMOpPOBA YAaCTOTa MPELUECCHH ATOMAa B MArHUTHOM I0JIEe?

53. YeM onpenensieTcss MyJIbTUILIETHOCTh TEPMOB aTOMOB Tipu L- S- cBs3u?

54. Yem ompenensercss MyJbTUIUICTHOCTh JIMHUN W3JIy4EHUS MPU ONTUYECKUX
nepexonaax?

55.CdopmynupoBaTh MpaBUIo MyIbTHUIUIETHOCTEH aTOMOB.

56.Kakue KBaHTOBbIE YHCJIA BXOJIAT B CHMBOJUYECKOE O0O3HAUCHHE
COCTOSIHUA aToma?

56.Kakue cocTosiHUS SIBIAIOTCA BBIPOKJIECHHBIMM M Y€MY paBHa KpPAaTHOCTb
BBIPOXKCHUS 0€3 yueTa CIiMHa AJIEKTPOHA U C YUETOM?

57.KakoBO cUMBOJIMUECKOE 0003HAYEHHE 000JI0UEK U 110000JI0YEK aToMa?

58.Kak MOHO BBIYMCIUTHh MAKCUMAIIBHOE YHCIIO JJIEKTPOHOB, COAECPIKAIMXCS
B II04000JI0OYKE U 000JI04Ke aToMa?

59.CpopmynupoBats npuHiun [aymnu.

60. ChopmynupoBaTh NPUHITUIT MUHUMATILHON YHEPTUH.

61.ChopmynupoBars mpaBwio ['yHIa M TIOKa3aTh TMOCJIEIOBATEIBHOCTD
3aMOJIHEHUS AJIEKTPOHHBIX COCTOSIHUM B TIpeieiaxX MOArPYIIIIbI.

62. KakoBbl NMPUYMHBI Pa3iMyuusg MEXIAY pPEalbHON W HACAIbHON CXEMaMH
3aMOJHEHUs AJIEKTPOHHBIX 000JI04eK aToMOB B Tabsmile Menneneena?

63. Ilpm Kakux JONYHIEHUAX BO3MOXKHA HJI€AIbHAs CXEMa 3alOJHEHUS
AJIEKTPOHHBIX 000JI0UYE€K aTOMOB?

64. KakoB ¢u3nueckuii CMbICI BHYTPEHHETO KBAHTOBOI'O YUCa?

65. CKOJIbKO OpUEHTaluid OpOUTAILHOIO MAarHUTHOTO MOMEHTa BO3MOXXHO B
d- cocrostHMM 3JIeKTpOHA?

66. KakoBa makcuMasibHass MYJBTUIJIETHOCTh ATOMOB C YETHBIM YHCJIOM
3JIEKTPOHOB?

67. KakoBa MakcuMalibHasi MYJIbTUIUIETHOCTh ATOMOB C HEYETHBIM YHCJIOM
aToOMOB?

68.Ilepeuniciute  mepBbI  HAOOp  KBAaHTOBBIX  YHCEN,  KOTOPBIMHU
XapaKTepU3yeTcCsl COCTOSTHUE AJIEKTPOHA.

69. Ilepeuucnuth BTOpPOM  HAOOpP  KBAHTOBBIX  YHCEN, KOTOPBIMH
XapaKTEepU3YyEeTCsl COCTOSIHUE AJIEKTPOHA.

70. IlepeyncnuTh KBAaHTOBBIE YHCIIA, KOTOPHIMU XAPAKTEPU3YETCSI COCTOSHHE
aToma.

72. KakoBa mNnpruyYMHa HE KOJUIMHEAPHOCTU ITOJHOTO MAarHUTHOIO MOMEHTa
aToMa MOJIHOMY MEXaHHMYECKOMY MOMEHTY?

73. K uemy nOpuBOAST pa3inyds THUPOMATHUTHBIX OTHOIIEHUW  JUIsS
OpOUTANBHOTO JIBYXKCHHUS M CTIMHA?

74.Y10 Ha3pIBa€TCA TMPOMATrHUTHBIM OTHOILIEHUEM?

75.Y10 sIBAsIETCA UICTOYHUKOM aTOMHOTO MarHetusma?

76.Kakue 3HaYeHUS] MOXET MPUHUMATh MPOEKIUS OPOUTAIBHOTO MAarHUTHOTO
MOMEHTA Ha 3aJlaHHOE HanpaBjieHue?

77.Yemy paBeH MOIYJIh OPOUTAIIBHOIO MAaTHUTHOTO MOMEHTA?
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78.Kakoli CMbICT UMEET Yroa MEXKJy HalnpaBICHUEM MAarHUTHOIO MOMEHTA U
3aJJaHHBIM HaIlpaBJICHUEM?

79.Yemy paBeH MOAYJIb CIIMHOBOTO MarHUTHOTO MOMEHTA?

80. Uemy paBeH MO1yJIb OpOUTAIIBHOTO MEXaHUYECKOTO MOMEHTa?

81. Uemy paBeH MOyJIb CIMHOBOT'O MEXaHUYECKOTO MOMEHTA?

82.CKOJIBKO 3HAYEHUU MOXXET MPUHUMATh MPOEKLUS MOJHOTO MEXAHUYECKOTO
MOMEHTA IPH 3HAYEHUH BHYTPEHHErO0 KBAHTOBOT'O YHCJIA, PABHOTO 27

83. KakoBo pasurenbHOE OTIWYHE KBAHTOBOTO TPEJACTaBIECHUS 00
OpOUTAaTFHOM MOMEHTE OT KJIACCHYECKOTO?

84.Kakomy OTIM4MIO KBAaHTOBOI'O MPEACTaBIIEHUS 00 OpOUTaIbHOM MOMEHTE
OT KJIACCHYECKOT'0 HEJIb3s1 1aTh KIIACCUYECKYI0 HHTEPIIPETALUIO?.

IlepeyeHb BONIPOCOB K IK3aMEHY

Pa3BuTHE aTOMHCTHYECKHUX MPeACTABICHHI 00 H3JTyYeHU N

1. TenmnmoBoe paBHOBeCHOE HM3iydeHHe. VcIyckaTenbHas W TOTJIONIATENbHAS
crocoOHOCTH Tenma. AOCOJIOTHO YEpHOE TeNo. 3aKOHBI TEIJIOBOTO
u3nydenus: 3akoHbl Kupxroga, Credana-boneumana m Buna. @opmyna
Panes-/Ixunca. “YnerpaduoneroBas karactpoda’.

2. I'mnotesa xBanTOB sHepruu. @opmyina [1nanka u ciencTBUs, BHITEKAIOIINE
u3 Hee. Buemnuii poroaddext. 3akonsl pororddexra.

3. YpaBHenue OuHmTeitHa s (hoTodPderkTa M ero 3KCIepuMeHTAIbHAS
npoBepka. Buyrpennuii pororddexr.

4. ®dotonbl, UX sHEprusa, macca U umnyiasc. Ipdexr Komnrona. [lpupona
AIIEKTPOMATHUTHOTO U3ITyUEHHUS.

BoJiHoBbIE CBOCTBA YaCTHIL

5. KopnyckynsipHo-BOJIHOBasi JABONCTBEHHOCTh CBONCTB 3JEKTPOMATHUTHOTO
U3ITy4YECHUS.

6. I'mnote3a me bpoiinsg o ABONCTBEHHOI KOPITYCKYISIPHO-BOJTHOBOU TIPUPOJIE
YacTHIl BelecTBa U ee noareepxkaeHue. (OnbiT [leBrccona u Jxxepmepa).

7. CoiicTtBa BoJH Ae bpoitns.

8. CooTHomieHre HeompeaeneHHocTel [ elizenoepra.

Crtpoenue atoma u Teopusi bopa

9. CnekTpanbHble CepUM aToMa BOAOPOJA. ATOMHBIE CHEKTPhl U HUX
3akoHoOMepHOCcTU. IlocTtosinHast  Pupbepra. O6oOmienHass  dopmyna
banemepa. CniektpanbHbie TepMbl. KoMOMHAIMOHHBIN TpuHIMT Pula.

10.Monens atoma ToMcoHa U €€ HEMPUMEHUMOCTD JIJIsl OIMCAHUS JIMHEMYaThIX
ONTHUYECKUX CIIEKTPOB.

11.5Inepnass momens atoma (momenb Pesepdopma). Omberter Pesepdopna mo
paccessHuio anbga- yactun. Popmyna Pesepdopaa. [lnanerapuas momens
aToMa, €€ MPOBEPKA U €€ HEJIOCTATKHU.

12.KBanToBBIC TOCTYNaThl bopa M MX 3KCMEPUMEHTAIHHOE TOITBEPKICHHUE.
(OnbiT @panka u ['epua).
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13.OnementapHas OOpoBcKasi TeOpusi aToMma BOJOpoAa. Teopusi CTPOEHUs
BO0POA000100HBIX aroMOB 10 bopy. Yuer aBwkeHus sjupa B TEOpuu
bopa.

14 MaruauTHbI€ CBOICTBa aToMa B Teopur bopa. Henocratku teopuun bopa.

du3nyecKue 0CHOBbI KBAHTOBOI MeXaHUKH

15.0cHOBHBIE TOJIO)KEHUSI KBAaHTOBOW MeXaHHMKU. OmnepaTopbl B KBaHTOBOW
mexanuke (BomHoBas ¢yHKUMSA, €e HOPMHpPOBKA, CpEIHHE 3HAYCHUS,
OIlEpaTOPbl UMITYJIbCA U SHEPTHH).

16.0Onepatopsl BakHEMIIUX (U3UYECKUX BEIMYMH @ ONEpPaTop KOOPAMHATHI,
OIlIEpaTop MMIIYJIbCA, OIEPATOP BEKTOPA HMIIYJIbCA, ONEPATOP MOMEHTA
UMITYJIbCA, OIEpaTop KBaJapaTa MOMEHTa HMMILYJbCa, ONEpPATOp MPOECKIHU
MOMEHTa HUMITyJIbCa, ONEpPaTop KHUHETUYECKOW DSHEPruH, OMepaTop
IIOTEHIMAJIBHOW YHEPIUU, ONIEPATOP ITOJTHON IHEPTUH.

17.BonHoBoe ypaBHenue IlIpenunrepa. BpeMeHHoOe U cTalMOHApHOE
ypaBHeHus llpenunrepa.

18.JIBmxeHue CBOOOTHON YACTHIIBI B OJHOMEPHOW MOTCHITMAIBHOU SIME.
Yactuna B OAHOMEPHOW  NPSIMOYTOJIBHOM  IMOTEHIHUAIBHOM  sIME.
["apmoHMYECKHI OCHWIIIATOP B KBAHTOBOM MEXaHHUKE.

19.11poxosk/ieHne YacTHUI] 4Yepe3 MPSMOYTOJbHBIM TMOTEHIIMATIBHBIN Oaphep.
KoaddurmenTst oTpaskenus u nmpo3padyHocTd. TyHHEIbHBIN d3PPeEKT.

20.KBaHTOBO-MEXaHMYECKOE  ONHCAHWE aToMa  BOJOPOJAA:  ypaBHEHUE
[Ipenunrepa, 3HEPrus, KBAHTOBBIE YUCIIA, SHEPTETUUECKHM CIIEKTD.

21.291eKTpOoH B BOAOPOJONIOA00HOM aTOME. s — COCTOSTHUE 3JIEKTPOHA B aTOME
BOJOpPO/A.

22.DHepreTYecKuil CHeKTp dieKkTpoHa. KBaHTOBbIE UwMcia: TIABHOE,
OpOUTaTBFHOE U MATHUTHOE OPOUTANBHOE.

OpOuTajibHbIi, CHUHOBBIH W MOJHbII MEXaHUYECKUI U MATHUTHBII

MOMEHTBHI JIEKTPOHA B aTOMe

23.0pOuTanbHBIE MOMEHT KOJMYECTBA JBM)KECHUS, MATHUTHBIA OpOUTATIBHBIN
MoMeHT. CriuH 3nektpoHa. OnsiT [lITepna u I'epnaxa.

24 HopManbHOE U BO30YXICHHbBIE COCTOSIHUS aTOMa BOJOPO/Ia.

25.CHsTHE BBIPOXKIECHUS COCTOSHUN B aTOME BOJOPOJA: CHATUE BBIPOKJICHUS
COCTOSIHMM 110 MarHMTHOMY KBaHTOBOMY YMCITy, CHSITUE BBIPOKICHHUH IO
OpOUTaTILHOMY KBaHTOBOMY YHCITY.

26.CoOCTBEHHBI MOMEHT KOJIMUECTBA JIBHOKCHHUS JJICKTpOHA  (CITHH),
MarHUTHbI COMHOBBIH MOMeHT. CHIHMHOBOE M MAarHMUTHOE CIHMHOBOE
KBAHTOBBIE YUCIIA.

27.IlonHbII MEXaHUYECKHMII MOMEHT JJIEKTPOHA, MOJHBIM U 3(()EeKTUBHBIN
MarHUTHbIE MOMEHTBHI. BHYTpeHHEEe M MarHUTHOE BHYTPEHHEE KBAaHTOBBIC
yucina. ®axrop Jlanze.

28.CnuH - opbuTtanbHOe B3anMoielicTBre. TOHKAs CTPYKTypa CIeKTpa.

CTpyKTypa U CHEKTPHI CJI0KHBIX AaTOMOB
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29.0mnpeneneHne HEPreTHYeCKUX COCTOSHUM 3JIEKTPOHOB B CIIOKHBIX aTOMaXx.
CrnoxeHrie MOMEHTOB U THIIBI CBSI3U 3JIEKTPOHOB B aTOME.

30.3acTpoiika 2JIEKTpOHHBIX 00oJiouek B arome. I[lpunmmn Ilaymw.
Ilepuomnueckas cucrema »3neMeHTOB MenneneeBa. [lpaBuno Xynpa.
OnTuyecKue CreKTPhI CIOKHBIX aTOMOB.

31.DHepreTuyeckue YPOBHU U OINTHYECKHA CHEKTP aroMa BO BHEITHEM
nocTosHHOM MarnutHoMm mojie. (HopMmanpHbiii 1 aHOManbHBIN 3¢ deKT
3eemana, apdekr [Tamena- baka).

MoJyiekyasipHble CIEKTPbI

32.D5eMEeHTapHbIE CBEIEHUS O CTPOCHHUU MOJEKYJI. JHEPrus MOJCKYJIbI.
Oco0eHHOCTH MOJIEKYJISIPHBIX CIIEKTPOB.

33.KBaHTOBaHHME KOI€OATENBLHBIX W BpAIIATECIbHBIX YPOBHEHW MOJICKYIL.
CrexTphl NOTJIOMICHUS! 1 KOMOMHAIIMOHHOT'O PACCEsIHUS CBETA.

PentrenoBckoe uziryueHue.

34.PertreHoBckoe  umanydeHme.  OTKpBITHE  PEHTTCHOBCKUX  JIy4eH.
PenTreHoBckue criekTpol. 3akoH Mo3nu.

35.ludpakuuss u WHTEPPEPESHIIMOHHOE OTPAKCHHE PEHTICHOBCKUX Jy4eH.
VYpaBuenue Jlays. Ycnosue Bynbba-bparra.

36.BriHyX)AeHHOE U3IIyYeHUE. DIIEMEHTHI (DU3UKU JIa3€POB.

11. MMepeyenr uHGOPMANMOHHBLIX TEXHOJOTHIl, HCHOJb3yeMbIX MPH
OCYLLIECTBJICHMH O00pa30BaTeJbLHOI0 Npolecca M0 MAUCHUILUIMHE, BKJIIYAS
nepe4yeHb MPOrpaMMHOI0 ofecmnevyeHUs M HH(POPMANMOHHBIX CIPABOYHBIX
CHCTEM.

VYyebHas W HaydHas JuTepaTypa Ho Kypcy. Bupeosamucu, cBsi3aHHBIE C
IporpaMMoi Kypca, KOMIIbIOTEPHBIE IE€MOHCTPALMU, TEXHUUECKHUE BO3MOKHOCTH
JUIS UX TIpocMoTpa U mpociymuBanus. CBoOoAHBIN nocTyn B HTEpHET, Hamu4ne
KOMITBIOTEPHBIX MPOrPaMM OOILETO0 HA3HAYECHUS.

Omneparmmonnsie cucteMbl: cemeiictBa Windows (e Hmke Windows XP).

12. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HeOOXOAUMON IA
OCYLIeCTBJICHHS 00Pa30BaTEJIbHOI0 MPOLecca N0 AUCHUILTHHE.

e 3akperuieHHe TEOPETUYECKOTO MaTepuayia U MpUoOpeTeHre MPaKTUYECKHUX
HABBIKOB MCIIOJIb30BAHUS alnapatypbl sl TPOBEPKH (PU3MUECKUX 3aKOHOB
obecnieunBaeTcs labopaTopusiMu (PU3NIECKOro MpPaKTUKyma — 2 j1ao.

e [lpu mnpoBeneHWM 3aHIATUH UCIOIB3YIOTCS KOMIBIOTEPHBIE KIJIACCHI,
OCHAIIECHHBIE COBPEMEHHON KOMIIBIOTEPHOU TEXHUKOM.

e [lpu U3N0KEHHH TEOPETUYECKOIO0 MaTepuaa HCIOJb3YEeTCs JIEKIMOHHBIN
3aJl, OCHAILEHHBIM MyJIbTHUMEANA MPOCKIMOHHBIM O0OpPYJOBaHUEM U
MHTEPAKTUBHOU JOCKOM.

o KoMIIeKT MyJIbTUMEAUNHBIX CHaWI-JIEKIMA 10 OCHOBHBIM paszjeiaM
TUCIUATLIINHEI.

o Kommnekr AHUMHPOBAHHBIX UHTEPAKTUBHBIX KOMITBIOTEPHBIX
JNEMOHCTPALHAN 110 PALY Pa3AeiaoB JUCHUIIINHBI.
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