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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

AHHOTAIMA

paboueii nporpaMMbl y4eOHO AU CHUILTUHBI
51.0.09.05_Atomuas ¢puszuka
HanpagJjienue noaroroBku daxkanaspuata 03.03.02 ®@uznka

1. Heab u3yyeHus: 1MCUUILIHHBI

HensiMmu  OCBOEHMS  JAMCUMIUIMHBI  «ATomHas  (Qusmkay  ABIAIOTCA  (POPMHUpPOBAHUE
CHCTEMaTU3MPOBAHHBIX 3HAHUI B 00JacTH OOLIEH M AKCHEPUMEHTANbHOW (U3UKU; HAYYUTh
CTYJCHTOB TPUMEHATh 3HAHUA (U3MKU TpU pEIIeHUH 3a7ad B 00JacTH, TJAE OHH
CIIEUAIU3UPYIOTCSL.
CTyneHT [ODKEH IIO3HAKOMHUTBCS C HEKOTOPhIMH METOIAMH{, IPUMEHSIEMBIMH K OIIMCAHHUIO
HaOmromaeMpIX  (PU3MYECKMX SIBICHUH M IPUOOPECTH HABBIKM  CaMOCTOSITEIbHBIX  HAy4HBIX
uccie0BaHuil, BKI0Yas (OpMHPOBAHUE HABBIKOB U3YUeHMs HAYYHOH (PU3HUECKON JINTEPaTypBl.

2. Mecto mucuuniaunsl B ctpykrype OIIOII BO 6akanaBpuara

JucuumnnuHa «AtomHas ¢usnka» OTHOCUTCS K Moaymto «OOmias ¢usnka» o0sa3aTeNnbHOM
yactu nukia (61.0.09.03).

JucuumnnuHa u3ydaeTcs Ha 3 Kypce B 5 cemecTpe.

JaHHBI Kypc (OPMUPYET y CTYJACHTOB KBAaHTOBO-MEXaHWYECKOE MBIIUICHUE, (yHIaMEH-
TaJbHbIE TEOPETUUECKHUE 3HAHUS U MPAKTUUECKHE HABBIKK B 00J1aCTH aTOMHOM pusuku. Ocoboe
3HAYEHUE NUCUUILIMHBI OMPEAEISAETCS BO3POCIINM yACIbHBIM BECOM HAayYHBIX UCCIEAOBAHUN U
TEXHOJIOTUH B (U3MKEe MUKPOMHUpA B HacTodllee BpeMs. byayuii cenuainuct I0KeH 4eTKO
MPEACTABIIATE: YTO B ITpoOIeMax: CBA3aHHBIX CO CBOMCTBAMHM MUKPOMUPA, HATJISTHOCTh U KJlac-
CUYECKUN IMOAXOJ OKAa3bIBAKOTCA HENPUTOJHBIMU M YCTYHAlOT MECTO MPUHUMIIAAIBHO HOBBIM
MOAXO0JaM.

Kypc aromHoi ¢pu3nku HE0OX0AUM JJIsl OCBOEHUS MOcHeAyromux 0a30BbIX KypcoB «KBan-
TOBas MEXaHNKa», «PU3KKa TBEPAOIO Tenay, « TBeproTenbHas AIEKTPOHUKA, CIIELKYPCOB.

Jnsa m3ydeHus AaHHON y4eOHOM IUCIMIUTUHBI HEOOXOAMMBI 3HAHUS, YMEHHS U HaBBIKH,

dbopmupyemble nucuuiuiiHaMu «Mexanukay, «MomnekymsapHas (uznka», «IEKTPUYECTBO U
MarHeTusm» u «OnTukay.
@®opmbl pabOTHI CTYACHTOB - CEMHHapcKue 3aHATHsA. CaMoCTosATeNbHAs paboTa CTy/I€HTOB, IPEIYCMOT-
peHHasi y4eOHBIM IIJIAHOM, BBINIOJHSETCS B XOJ€ ceMecTpa B (popMe BBINOIHEHHs JOMAIIHUX 33JaHuil,
MOJTrOTOBKU K JJAOOpaTOpHBIM paboTaM. Buibl TeKyliero KOHTpPOJIS - MPOBEpKa JOMAIIHUX 3alaHui,
YCTHBIN OMPOC, IPOBEPKa KOHTPOJIbHOH paboThl. DopMa HTOTOBOTO KOHTPOJISI — 9K3aMEH.

3 Pe3yabTaThl 0CBOEHNS JUCIMILIMHBI (MOIYJisl) «KATOMHAasi (PU3HKa»

VYK-2 Cnocoben
OTIPENIETATh KPyT
3a/1a4 B paMKax
MMOCTaBJICHHOM IIe-
JIU ¥ BBIOMPATH OTI-
TUMaJIbHEIE CIIO-
COOBI X pelIeHuS,
HUCXOIS U3 er-
CTBYIOILIUX MPABO-
BBIX HOPM, UMEIO-
LIUXCSI PECYPCOB U
OTpaHUYCHUHN

VK-2.1. Onpenensiet Kpyr 3a-

Jlay B paMKax IOCTaBJICH
HOU LeJIH, OIIPENEIISET CBA3U
MEX1y HUMU;
YK-2.2. I[Ipennaraer criocoObl pe-
MICHWS TOCTABJIICHHBIX 3a1a4 U OXKH-
JlaeMBbIe Pe3yJIbTaThl; OIICHUBACT
HPEUI0KEHHBIE CIIOCOOBI ¢ TOYKH
3pEHUA COOTBETCTBUA LECIN ITPOCKTA,
VYK-2.3. [InanupyeT peanu3anuio
3a/1a4 B 30HE CBOCH OTBETCTBEHHO-
CTH C YYETOM MMEIOIIUXCS PECYPCOB
1 OTPaHUYECHUM, JEHCTBYONIUX IIpa-
BOBBIX HOPM;

3HaTh TEOpETHUUECKUE OCHOBBI, OC-
HOBHBIE TTOHATHS, 3aKOHBI U MOJIE-
JIM OCHOBHBIX pa3zieNioB (hU3MKH;
YMeTh MOHUMATh, U3JIaraTh U KPH-
TUYECKU aHAJIM3UPOBaTh (pu3NUe-
ckyto nHpopmanuto. [lonp3oBaThes
TEOPETUYECKMMH OCHOBaMH, 3aKO-
HaMH U MOJICTISIMU (PH3HKH;
Baaners pusznueckumu u marema-
TUYECKUMH METOAaMU 00paboTKU U
aHanmu3a uHdopMaruu B 001acTi
OCHOBHBIX Pa3/IeJIoB (PU3UKU.

OIIK-1 Cnocoben
MPUMEHSTH 0a30-
BbIC 3HAHUS B 00-
nactu GU3UKO-
MaTeMaTHYECKUX U
€CTECTBEHHBIX
HayK B cepe cBO-

OIIK-1.1. O6mnamaer 6a30BBIMU
3HAHUSAMHU B 0071aCTH PU3UKO-
MaTeMaTHYeCKUX HayK, He00XO0-
JUMBIMHU IS peleHus mpodec-
CHOHAJIbHBIX 3aJ1au.

OIIK-1.2. ApryMeHTHpOBaHHO
IpUMEHsIET QU3HMUECKHUE 3aKOHBI

3HaeT (pU3NUECKHe OCHOBBI MEXa-
HUKH, MOJICKYJIIPHOH (PH3HUKH,
MIPUPOY KOJIeOaHWUW U BOJIH, OC-
HOBBI TEPMOJAMHAMUKH, JIEKTPH-
4eCTBa M MarHeTH3Ma, ONTHKH,
OCHOBBI aTOMHOH U epHOM (Hu-
3WKH, TOHUMAET IHPOTY U Orpa-
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eut mpodeccuo-
HAJIBHOW JIeSITENb-
HOCTH.

M MaTeMaTUYECKUE METOJIBI ISt

pelIeHus 3a1a4 TEOPETUICCKOTO

Y TIPUKJIATHOTO XapaKTepa.
OIIK-1.3. O6nagaer HaBBIKAMH
TEOPETUYECKOTO U IKCIIEPUMEH-
TaJIbHOT'O UCCACA0BAHHUS 00BEK-
TOB MPO(PECCHOHATBHOM JIesI-
TEJILHOCTH, peIIeHus podeccu-
OHAJIBHBIX 3aJ71a4 B 001acTu u-
3WKH M CMEXKHBIX C HEH ecTe-
CTBEHHOHAYYHBIX JUCIIMILINH.

HUYCHHOCTh MIPUMEHEHUS (PU3NKH
WCCJICIOBAHHIO TIPOIIECCOB U SIB-
JICHUH B MPUPOJIC U OOIICCTBE.
YMeeT ucronbp30BaTh TEOpEeTUYEC-
CKHE 3HAHHUS ITPH OOBSICHEHUH Pe-
3yJIbTATOB YKCIIEPUMEHTOB, MPH-
MEHSATH 3HAHUS B 00J1aCTH DU3UKH
JUTSL OCBOCHHMSI o0tenpodeccro-
HAJIBHBIX JTUCIUIUINH U PEIICHUS
npodeCcCHOHATBHBIX 33/1a4, OIle-
HUBAET JIOCTOBEPHOCTH IOJTyUCH-
HOTO PEIICHUS 3a/Ia4H.
Bnaneer HaBbIKaMu (DU3HYCCKUX HC
CJIeZIOBAaHMH, CIIOCOOCH MepeaBaTh
pe3yJbTaT MPOBEICHHBIX UCCIIEIO0-
BaHUH B BUJIC KOHKPETHBIX PEKO-
MEHJALIMK B TEPMHUHAX MTPEIMETHOU
o0yacTH 3HAHUS.

IIK -3

I'oToBHOCTB TIpHUIME-
HSTH Ha MPAKTUKE
npodeCcCHOHATbHBIC
3HAHUS TEOPUU U
METO0B u3Hue-
CKUX UCCJICIOBAaHUHU

ITK-3.1. ITonumaer pusnueckue
OCHOBBI METOJIOB M CPEJICTBA
npeoOpa3oBaHusl HHPOPMAIIHH,
obMeHa nHpopMaIei Ha pac-
CTOSIHUH C TIOMOIIIBIO pajifio-
AIIEKTPOHHBIX CPEJCTB U TEXHO-
JIOTUH.
I1K-3.2. Bnangeer MeTomoI0ruen
MaTeMaTHYECKOro MOJIEINPOBa-
HUS (PU3HYECKUX MPOLIECCOB U
00BEKTOB Ha 0a3e Kak CTaH-
JAPTHBIX MTAaKETOB aBTOMATH3H-
POBaHHOT'O IPOEKTUPOBAHUS U
MCCIICIOBaHMIA, TAK U CAMOCTOSI-
TEJIBHO CO3aBAEMBIX OPUTH-
HATBHBIX IPOTPAMM.
[TK-3.3. IIpumensieT nudppoByo
TEXHHUKY IPU 00paboTKe J1aH-
HBIX
MIPU COOJTIO/IEHUH OCHOBHBIX
TpeGoBaHui HHPOPMAITMOHHON
0€301acHOCTH.
I1K-3.4. IIpuMeHsieT COBpeMEHHBIE
WH(GOPMAIIMOHHBIE CPEJICTBA MTPH
MOJITOTOBKE JJAHHBIX MPU COCTaB-
JIEHUU 0030pOB, OTYETOB U Hay4-
HBIX yOJIMKaIUil.

Brnaners: MeToilaMu Hax0XJI€HUS,
0T0Opa 1 0OBETUHEHNUS PA3TMYHBIX
METO/I0B IIPOBEIEHUS (PU3HUECKUX
HCCIIEIOBAHMM.
VYMeTb: OCMBICTIEHHO BBIOMpATh
HAYYHBII METOJ] TpoBeeHHS (Hu-
3UYECKHUX HCCIEeI0OBaHUH.
3HAaTh: CIIOCOOBI ONpEEIEHUS BUIOB
Y TUTIOB MPO(eCCHOHANIBHBIX 3a/1a4, a
TAaKXXE MECTOAbI UX PCUHICHUA ITPH ITPO-
BE/ICHUHU (PU3MUECKUX UCCIIETOBaHUN

CTpyKTypa M coAep:kaHue JUCHUILIMHBI (MOAYJIA)

Tema 1. BBenenue. DKcnepuMeHTaJIbHbIE OCHOBBI aTOMHOM (u3uku. MexaHucTHUecKas
KapTUHA MUpa. ODJNeKTpoauHamuka. [lmanerapnas moxmenb atoma Pesepdopma. ToxmecTBeH-
HOCTb U yCTOMYUBOCTH aTOMOB. M3nyudeHue depHoro tena. @opmyia Ilnanka. /[uckperHocts
ypoBHel 3Hepruu. ONTHYECKUE CIIEKTPhl aTOMOB. CIIEKTpaibHBIE CEPUU U CIEKTPAIBHBIE TEP-
Mbl. Iloctynatel Bopa. Atom Bojgopona. BonHoBbIE cBoiicTBa MuKpodacTull. I'mmoresa ne
bpoiina. DkcnepuMenTtsl [pBuccona u Jxepmepa. BonHoBeie nakersl. CHIEKTp BOJIHOBOIO Ma-
kera. DazoBas u rpymnmnoBas ckopoctd. CooTHolleHue HeompeneneHHocTei ['eiizenOepra.
Y CcTOWYHUBOCTH BOJHOBBIX NAaKeTOB. PU3MYECKHUI CMBICI BOJIH J1e bpoits.
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3aoanus 0 camocmosmenvHol pabomol.:

Templ «KBaHTOBast IpUPOIA IEKTPOMArHUTHOTO U3Iy4EHUsD» U «BOIHOBBIE CBOMCTBA MUK-
pOYACTHUI):

- Moznens atoma Tomcona

- @uykTyanus nojisa u3iaydeHus. JxcrnepumenTsl BaBunosa. OnbiT Byna.

- ®otorddexr.

- Yuer aBuxkeHus Anep B Mojenu aroma bopa.

- D¢ dexr Komnrona.

- Yuer npesoMieHus 31eKTPOHHBIX BOJIH B ombITe J[3BHCCOHa-/[)kepmepa.

- Mudpakius HEUTPOHOB, aTOMOB, MOJIeKyJ. DddekT Pamzayapa.

Tema 2. ®u3nvecKkre NPUHIMITBI KBAHTOBOW MeXaHMKHU. BonHoBas gyHkius. CBoiicTBa BOJI-
HOBOHM (yHKuMU. BomHoBast ¢yHkimst cBoboanoi yactuusl. [Ipunnun cynepnosunuu. Onepa-
TOp mpoekuu ummyibca. CoOcTBeHHbIe (PyHKIMU, COOCTBEHHBbIE 3HAUYCHUSA U UX (DU3MUYECKUN
cmbica. Cpennee 3HaueHue. Oneparop KMHETHUECKOH sHepruu. OnepaTopbl KOOPAMHATHI, MO-
TeHIUanbHOW sHepruu. ['amunpronunan. CraumonapHoe ypaBHenue Illpegunrepa. CkoOku
Ilyaccona. @opManbHas cxema arrapara KBaHTOBOM MexaHMkU. HecrannoHapHoe ypaBHEHUe
[peaunrepa. YpoBHu 3Hepruu. OAHOMEPHBIN MOTEHIMAIBHBIM SUIMK: YHEPreTUYECKUE YpPOB-
HU, BOJHOBBIC (DyHKIMH. KBaHTOBaHME MOMEHTa MMITyJIbca. KBaHTOBasi MEXaHUKa B TPEX M3Me-
penusx. OnepaTop NpoeKuu MoMeHTa umnyibsca. CoOCTBeHHbIE (PYHKIIMM U 3HAUEHUS OIepa-
TOpa MPOEKIIMY MOMEHTA UMITyJibca. KBaHTOBaHME KBajpaTa MOMEHTA UMITYJIbCA.

3aoanus ona camocmosmenvHou pabomul.

- Jlokasartb, 4TO, €CJIM OIEPATOPHI SPMUTOBBI, TO COOCTBEHHbIE 3HAUEHUS OIIEPATOPOB Bellle-
CTBEHHBIE.

- Jlokasarp, 94TO €Cu JBa Pa3HBIX OlepaTopa UMEIOT 00Iue COOCTBEHHBIC (PYHKITUH, TO OHH
KOMMYTHPYIOT.

- AHTrapMOHUYECKHUNA OCLUIUISTOPHI.

- Beipaszuts omneparop KBajpaTa MOMEHTa UMITyJIbCa B CEepUUIECKON cucTeMe KOOpAUHAT.

- TynnenbHbIil 3pPexT. [IpsMoyronpHblil noTeHIMANBHBINA Oapbep. [IpuMepsl TYHHEIBLHOTO
s dexra.

- JIuHEelHBI TApMOHUYECKUN OCLWUIATOP: YPOBHU DHEPIUM, HYJIEBas YHEPIHUsl, BOJIHOBBIC
GyHKIMH.

Tema 3. CtpoeHue u cBoiicTBa aToMoB. KBaHTOBast MOZIeNTb aToMa Botoposia. ['aMuiIbToHNaH
U1 BOJOPOJONOI00HBIX aTOMOB. Pa3nenenue nepemenHbix B ypaBHeHuu Ulpenunrepa. Pere-
HUue g yriioBol ¢yHkuuu. Pemenue g paauansHoi (yHkuuu. KBaHTOBaHME 3Hepruu.
KBaHTOBBIE UnCIIa, XapakTepu3yooume coctossHue aroma. CoOCcTBEHHbIE (YHKIIUU TaMUIIBTOHU-
aHa. ['pad@uku MI0THOCTHU BEPOSTHOCTH VISl paJHalIbHOTO U YTIIOBOTO PacHpeesIeHus dIEKTPO-
Ha. YpOBHHU 3SHepruu. Bripoxnenue ypoBHel. [IpaBmiia oTO0pa. ATOMBI IIEIOYHBIX METall-
J10B. PU3NYECKUE CBOMCTBA IIEJIOYHBIX METAJIIOB. Y POBHU 3HEeprun. CreKTpaabHbIE CEpUH IEe-
JIOYHBIX MeETAJJIOB. MarHUTHBIE CBOMCTBa aroma. MarHUTHBIM OpOUTaNbHBIA MOMEHT M €ro
KBaHTOBaHue. [ ' mpomarautHoe oTHomeHne. Maraeton bopa. Onsit Illtepna — I'epiaxa. Cnine
anekTpoHa. CnuH — opOuTanbHOE B3auMojaencTBHe. TOHKas CTPYKTypa creKTpoB. BekropHas
MoJieab aToOMOB. [IOMHBIN MEXaHWYECKMH MOMEHT M €ro KBaHTOBAaHWE. MarHUTHBII MOMEHT
atroma. ®akrop Jlanne. Dpdext 3eemana. [Tonspuszanus 3eeMaHOBCKUX KOMIOHEHT. CriuH ¢o-
ToHa. KBaHTOBas MexaHMKa KOJUIEKTUBA 4acTull. Y paBHeHue lllpennHrepa 1 n1Byx MuUKpoda-
crull. ToxnecTBeHHbIe YacTUIbl. CUMMETpUYHbIE M aHTUCUMMETPUYHBIE BOJTHOBBIE (DYHKIIHH.
[Mpunnun IMaymu. [lepuogndeckas cuctema s1eMeHTOB MeHaeneeBa. JJIeKTpOHHAST KOHPUTY-
pauus. [IpaBuna Xynna. OcHOBHOE cocTOsIHME. PEHTT€HOBCKHE CIIEKTPHI.

3aoanus ona camocmosmenvHol pabomol.:

- Knnaccudukanus Bo1opo1omno100HbIX aTOMOB U CUCTEM.

- OGocHOBaHuE MpaBUil 0TOOpa MPU U3TYUYEHUH U MOTJIOIIEHUH CBETA.

- CexTpajpHble CEPUM aTOMA HaTpPHSI.

- Oddexr [Namena —baka.

- Jlunelineiit u kBaapatuusbiii 3¢ dexrsr LlTapka.

- Ontuueckue cnekTpol renus. Opto - u naparenuid. ClIMH CUCTEMBI AJIEKTPOHOB.
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Tema 4. CtpoeHue 1 CBOMCTBA MOJIEKYJI. XMMHYECKasl CBS3b. BUbl IB)KCHUI B MOJIEKYJIE.
Anmabarndeckoe npubmmkeHne. KBaHTOBOMEXaHMUYECKUN pacdeT MOHA MOJIEKYJIBI BOJOPOJIA.
TpurieTHble U CUHTIIETHBIE COCTOsIHUSA. Mosekyina Bogopoaa. BomHossie hynkuuu. CTpykTypa
MoJieKyl. BaseHTHOCTh. BaneHTHOCTh M mepuoanyeckas cucreMma 3j1eMeHToB. HanpasneHHas
BajieHTHOCTh. PotaTop. KosnebartenbHble U BpamiaTelbHble YPOBHH SHEPrUu MoJiekys. Bpaia-
TEJNbHBIE, KOJIEOATeTbHBIC CIIEKTPHI MOJIEKYIL.

3aoanus ona camocmosmenvHol pabomol.:

- Hanmcats anexTponHbie TepMmbl Mosiekysibl Cl2, mpu ycmoBun, uro atomel Cl Haxonstcs B
cocrostHuu 2P.

- OLEHUTH TIO TOPSJIKY BEIWYUHBI KOJIEOATEIBHYIO U BPAIIATEIBHYIO YHEPTHH MOJCKYJIbI
CO. IlpuBenénnas macca 1,14x10-26kr, paccrostaue mexay atomamu 0,113HM, MOMEHT HHEp-
muu 1,46x10-46Kkrxm2.

- [TapaBonopoa. OpToBoAOPO. DIEKTPOHHBIE TEPMBI JBYXaTOMHBIX MOJIEKYII.

- 'u6punmzanms. Kparueie cBsizu.

Tema 5. KBaHTOoBbIE CBOICTBa TBEpABIX TN U >KUAKOCTeW. Kpucramiuueckas pemer-
Ka. TUIBI CBSI3W aTOMOB B peLIETKE W MOPsAIKH 3Hepruu cBszu. Konebanus atomoB. GOHOHBL.
TennoemkocTh kpuctamioB. ONTHYECKUE U aKycTHYecKHe (POHOHBI. TernoéMKcTs (HOHOHHOTO
ra3a. [IpoBOIHUKY U AUAIIEKTPUKHU. 30HHAS CTPYKTYpa SHEPreTHUECKUX YPOBHEH. 3aroHeHne
30H. Teopema brnoxa. 30HHBIE MOJIEM METAIIOB M TUAJIEKTPUKOB, MOJTYIIPOBOIHUKOB.

3aoanus ona camocmosmenvHol pabomoi:

- KBanToBas npupoza napa - u peppomMarHeTusma.

- TyHHenbHBIN 1HOA.

- CBEpXTEKy4eCTh U CBEPXIPOBOAUMOCTD.

Oo0pa3oBaTeabHbIe TEXHOJIOTHH

Ne | Tema mporpamMMbl JUCHHUILTUHBI [Ipumensembie TEX-

ILII. HOJIOTHH

1 [IpakTnueckoe 3aHATHE MO TeME «IDKCIIEPUMEHTAIBHBIE OCHO- | KIIACCUYECKOE  Tpa-
Bbl aTOMHOM (U3MKW»: TEIUIOBOE H3IydeHHe, (HoTodhdexT, | TMIMOHHOE; JIEKIIH-
s dexr Komnrona. 3amaum: 1.8, 1.17, 1.41, 1.42, 1.51 [1]. OHHOE 00yuYeHUe

2 [IpakTnueckoe 3ansaTue no Teme «KBaHTOBOMEXaHMYECKasi MO- | KIIACCUYECKOe  Tpa-
JieSIb aToMa BOAOPO/a»: BOJIHOBBIE (DYHKIIMHM aTOMa BOJOPOJA, | JUIMOHHOE; JIeKIH-
KBAaHTOBBIC YHMCJa, TPadUKH TIOTHOCTEH BEPOSTHOCTEH paju- | OHHOE o0yueHue,
QIBHOTO W YIJIOBOTO pAaclpeiesieHUusl AJIEKTPOHOB, YPOBHU | HarJisigHbIE, po-

JHEPTUH, MpaBWIa 0TOOPa, BEPOSATHOCTH U CPEIHHE 3HAYCHHS | TPAMMHPOBAHHBIC
1Sl BO30Y)KICHHBIX cocTosiHmiA. 3amaun: 4.75, 4.76, 4.77. [1].

3 [TpakTHdeckoe 3aHATHE TO TeMe «ATOMBI MICIIOYHBIX METaj- | KJIACCHYECKOe  Tpa-
JIOB»: KBAHTOBBIC YHCIIa, YPOBHHM SHEPrUH, MpaBHiia 0TOOpA, | AUIMOHHOE; JEKIH-
crieKTpasibHbIe cepuu. 3amaun: 5.1-5.6, 5.8. [1]. OHHOE o0ydJeHue,

(BUICOJICKITUH)

4 [TpakTdeckoe 3aHsATHE O TeMe «BeKTOpHAs MOJENb aToMay: | KIIaCCHYeCKoe  Tpa-
OpOUTANBHBIA W CIWHOBBIA MEXaHMYECKHM MOMEHTBHI aToMa, | TUIMOHHOE; JIeKIIH-
ITOJIHBI MEXaHWYECKHA MOMEHT, CIEKTPaJIbHbIM CUMBOJI aTO- | OHHOE oOyueHue,
Mma.3agaun: 5.15-5.24. [1]. CaMOCTOSTEIIbHAS

paborta

5 [IpakTueckoe 3aHaTHE MO TeMe «MarHUTHBIE CBOICTBA aTo- | KJIACCHUYECKOE  Tpa-
Ma»: BEKTOpHas MOJENb aToMa, IOJIHBIH MEXaHWYEeCKHH MO- | TUIMOHHOE; JICKIIH-
MEHT, MarHUTHBI MOMEHT aroma, ¢akrtop Jlanme, onsit IlTep- | oHHOE oOydeHue,
na-I'epnaxa. 3agaun: 6.2, 6.4, 6.8, 6.16. [1]. camMoo0yUcHHE

6 [IpakTHyeckoe 3aHATHE MO TeMe «ATOM B MAarHUTHOM ITOJIe»: | KJIACCHYECKOE  Tpa-

MPOCTOM ¥ CIOXKHBIN 3PdexTsl 3eemMana, MONSIPU3aAUS CIEK- | TUIIUOHHOE; JICKIIH-
TpanbHBIX JuHUH. 3amaun: 6.20, 6.23, 6.26, 6.27, 6.29, 6.35. | onHOE o0OyueHue,
[1]. JIMICTAHIIOHHBIE
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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

7 [TpakTrueckoe 3aHsATHE MO TeMe JIByXaTOMHBIE MOJICKYJbD): | KJIACCHUECKOe  Tpa-
BpalaTebHbIe, MOJEKYJISIPHBIC CIIEKTPHI. 3agaun: /.2, 7.3, 7.5, | IMIIMOHHOE; JICKIU-
7.8, 7.10. [1]. OHHOE 00yueHHe,
8 [TpakTHueckoe 3aHATHE MO TeMe JIByxXaTOMHBIE MOJICKYJIbD»: | KJIaCCHUECKOe  Tpa-
KOJICOATEeIbHBIC YPOBHHM OSHEPIUH, MOJICKYJISIPHBIC CIEK- | JUIHOHHOE; JICKIH-
Tphl. 3amaun: 7.16, 7.19, 7.20, 7.22, 7.26. [1]. OHHOE 00yUYECHHE,
9 [IpakTnueckoe 3anatue no treme «KBaHTOBBIE CBOMCTBA TBEP- | KIIACCUYECKOE  Tpa-
JBIX TEJ». CTPYKTypa KPUCTAIIIOB, SHEPIUs CBSI3U M TEILIOEM- | AUIMOHHOE, JICKI[H-
KocTh KpucTasuioB. 3agauu: 8.1, 8.5, 8.24, 8.29, 8.30. [1]. OHHOE 00yUeHHE,
10 | IIpaktuueckoe 3ausTHE MO0 TeMe «KBaHTOBbIE CBOWCTBA TBEp- | KJIaCCHUYECKOe  Tpa-
IBIX ~ TEN»: CBOWMCTBA  METAJUIOB W  MOJYIPOBOJIHU- | JUIMOHHOE, JICKIH-
koB. 3amaunm: 8.37, 8.39, 8.41, 8.42, 9.3. [1]. OHHOE 00yUYECHHE,
11 | IlpakTuyeckoe 3anaTue mo teme «KBaHTOBBIE CBOMCTBA TBEP- | KIIACCHYECKOE  Tpa-
JBIX ~ TeN»: CBOWCTBA  METAUIOB W  MOJYIPOBOJHU- | AUIHOHHOE, JICKIHU-
koB. 3amaun: 9.6, 9.9, 9.12, 9.22, 9.23. [1]. OHHOE O0yUYeHHeE,
6. Hcnoab3yemble pecypcbl HHGOPMALMOHHO-TeJIEKOMMYHUKALMOHHOM ceTH «Internet»; nuugpopma-
IMUOHHBIEC TEXHOJIOT'UH, IIPOrPAMMHBIC CPEACTBA U HHq)OpMal[I/IOHHO'CHpaBO‘{HBIe CUCTEMbI
Ha3zBanmue pecypca CcebLika/gocTyn
DnekTpoHHas OuOIMoTeKa OHNaiiH «EmmHOE OKHO K http://window.edu.ru
00pa3oBaTelIbHBIM pecypcamy
«O0pasoBatenbHblii pecypc Poccrmy» http://school-collection.edu.ru
denepanbHblii 00pa3oBaTeIbHBIN HOPTATI: yUpEXKe- http://www.edu.ru
Hus, mporpammel, crannaptel, BY 361, Tectol EI'D, THA
denepanbHbIii LICHTP UH(OPMAIIMOHHO- http://fcior.edu.ru
obpa3oBaTenbHbIX pecypcoB (PLIMOP)
Pycckas BupTyanbHas OMOIHOTEKa http://rvb.ru
ExenenenbHuK Hayku u oOpasoBanus FOra Poccum http://old.rsue.ru/Academy/Archiv
«AxaneMus» s/Index.htm
Hayunas snektponHas Oubamnoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHH0-0nbmoTeuHas cucrema [PRbooks http://www.iprbookshop.ru
DJEeKTPOHHO-CIIPAaBOYHAsI CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cthepe odpazoBanus «MHPpOpMUO»
WudopmarmonHo-nipaBoBas cucteMa «I apaHt» CereBasi Bepcusi, JOCTYIIHA CO BC
KOMITBIOTEPOB B KOPIOPATUBHOH ceTl
Nurl'y
D1eKTpOoHHO-01OIroTeyHast cuctema «tOpaitm» https://www.biblio-online.ru
; @opMBbI TEKYIIETO KOHTPOJISI
' TectupoBanue 1o pazjenaM, KOHTPOJIbHbBIE pabOoThI, 3aIIUTA J1a00PATOPHBIX PAOOT, KOJTIOKBUYMBL.
8 PopmMa NPoOMe;KYTOUHOI'0 KOHTPOJISA - 9K3aMeH

Pa3zpadoTuuk: cTr.npenogasateib kapeapol «Pusuxa» batbixes M.b.
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