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PABOYASI IPOTPAMMA YYEBHOHN TUCIATLIMHbBI

®du3nka aToMa ¥ aTOMHOTO Aapa

Hanpapiienye noaroToBKu: 28.03.03 Hanomarepuaibr

Ipoduns moaroToBKH:

O6pasoBarenbHas mporpaMma: OakanaBpuaTt
aKaZleMHU4ecKuii Gaxanasp

KBanmuduxarms:

®opma 06yuenus: OYHas, OYHO-3209HAs, 3209HAS
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YTBEPXKJIAIO:

»TEXHHYECKOT0 (haKynpTeTa

X "E\ C.A.®omenko
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IIporpamma yueGHO# mucummuel «Du3uka aTOMa ¥ ATOMHOTO S/[pa» COCTaBlIeHA Ha
OCHOBaHMH ['0CyZapcTBEHHOro 00pa3oBaTeNbHOrO CTAaHJAPTAa BBHICIIETO MPO(ECCHOHAILHOT®
obpazoBanus (I'OC BIIO) Torenkoit Hapomroii Peciy6imaxu (JIHP) o HanmpaBieHHIO MOATOTOBKH
28.03.03 Hanomarepuaibl, yTBepXKIEHHOTO MpHKa3oM Munuctepctsa obpasosanus u Hayku J{HP
or 28 centsa6ps 2016 r. Ne 987; Iopsinka opraHu3auy y4eGHOTO mpoiecca B 06pa3oBaTebHBIX
OpraHM3alMaX BhICIIero mpodeccHoHansHoro obpasoanus Jloneukoit Hapommoit PecryGmuku,
YTBEPXKIEHHOT0 NpHKa3oM MunucrepcrBa obpasopanus u Hayku JJHP No 1171 or «10» HOsOps
2017 r.; yyeOHOro TIaHA M  OCHOBHOH 00pa3oBaTeNBHOM MPOTPaMMBI  BBHICIIETO
npodeccHoHanbHOro  00pa3oBaHMs HampaneHus moxrotoBku 28.03.03  Hamomarepuaisi,
paspaboranHbx B OV BIIO «JloHenkuii HaHOHATBHBIN YHHBEPCUTETY.

PazpaboTumk:

Jlonent xadeper _ P
~ ~ /

TEOPETHYECKON (PU3UKU H HAHOTEXHOJIOT I B.U.®unoxun

IIporpamma y4eGHOM JMCHMIUIAHBI YTBEpXKIEHA Ha 3acelaHHH Kadeaphl TEOPEeTHYECKOH
(M3uKY ¥ HAHOTEXHOJIOT Ui
I[Tporokon Nel5 ot «02» anpenst 2020 r.
"3aeytommuit kadepoit B.H.Baproxun

IIporpamma y4eGHOH MMCIUILTHHBI 0100peHa y4eOHO-METOIMIeCcKoi KoMHCCHel (HH3HKO-
TEXHHYECKOTO (haKypTeTa
IIpotoxomn Ne 5 ot «15» ampenst 2020 r.

[Ipencenarens yue6HO-MeTOHUECKOIH g

KOMHCCHH (paKyJpTeTa B.H.Kotenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«DPu3zrka aromMa W aTOMHOTO fA1pa» SBJISETCS JUCIHUIUIMHON  0a30Boil  vacTu
[Tpodeccuonansuoro bioka no Hanpasnenuto noarorosku 28.03.03 Hanomarepuansl.
Jns wuzydeHus: NaHHOM y4eOHOM TUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHMS M HaBBIKU,
chopMHpOBaHHBIE B Mpollecce H3ydeHus mnpeameroB «MexaHukay, «MonekymnsapHas (U3UKay,
«Marematndeckuii  aHanu3», «TeH30pHBIA aHAMM3», «JluddepeHnnansHple  ypaBHEHHUS»,
«DNEKTPUYECTBO U MarHeTu3m», «ONTHKA» Ha MpeAbIAyIeM ypoBHEe oOpa3oBanus. llomydueHnHsie
3HAHUS WHCIIOJIB3YIOTCS CTYJEHTaMU BO BpeMs BBINOJIHEHHUS Y4EOHOW W MPOU3BOJCTBEHHOMN
MPAKTUKH, IPY HATMCAHUU BBITYCKHON KBAJTM()UKAIIMOHHOW PabOTHLI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns

OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2

Jucuummna 6a30Boii / BapuaTHBHOMN YacTh

. JTMCIUIUIHA 0a30BOM YacTH
00pa3oBaTeNbHOIN MPOrpaMMbl

®opwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH
TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus
KonuyecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4 4
I"'on moaroToBku 2 2
Cemectp 4
KonuuecTBo yacoB 144 144
- IEKIIMOHHBIX 48 6
- IPAKTUYECKHIX, CEMUHAPCKUX 32 6
- 1a00paTOPHBIX
- CaMOCTOSITEIILHOM pabOTHI 64 132
B T.4. UHAMBHAYAJIbHOE 33/1aHHE
HenennHoe KOMHUYECTBO YacoB, 5 12
B T.4. ayJUTOPHBIX 5 12

3.  OINHUCAHHME JUCHUIIJIMHBI

Ileau u 3axaun

Leasn - popMupoBaHue y CTYIE€HTOB MPEACTABICHUN O CTPOEHUU U COCTOSHUSAX aTOMOB.

3agaya - M3Y4YUTh 3aKOHOMEPHOCTH AaTOMHOM (PU3HMKH, ONpEAENAIONIMX CBOHCTBA aTOMOB U
NEPUOANYHOCTDh UX U3MEHEHHUS; J1aTh CTY/A€HTaM JOCTAaTOYHO IMOJHOE U CTPOroe MpeiCTaBlIEHUE O
3aKOHOMEPHOCTSIX ~ MPHCYIIMX  SBJICHUSAM  CyO0aTOMHOTO  MHUKPOMHpAa M OCHOBHBIX
AKCIIEPUMEHTAJIbHBIX pe3ysibTaTax (PU3UKHU Spa U YaCTHILL.

TpedoBaHHsA K pPe3yJabTATaM OCBOCHHUS JUCIUILIMHBI. Hpouecc N3YUCHUA OUCHUILIIWHBL
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«Du3nka atroMa W aTOMHOTO sjpa) HampaBlieH Ha (OpPMUPOBAHHE SIIEMEHTOB CIIEAYIOIINX
komrereHImii B coorBerctBuu ¢ ['OC BIIO JIHP mo nampaBienmio moaroroku 28.03.03
Hanomatepuansl ¥ OCHOBHOH 00pa3oBaTENbHOW MPOTPaMMBbI BBICHIETO MPO(ECCHOHATBHOTO
oOpa3oBanus HanpasicHus moaArotoBku 28.03.03 Hanomarepuaisl.

a) oowexynomypuuvix (OK):
- crocOOHOCTh K caMOoopraHu3aiu u camooopasosanuto (OK-7);

- CITOCOOHOCTh K 0000IICHHIO, aHAIN3Y, BOCIPHATHIO HH(OPMAIUH, IIOCTAHOBKE LIETTH M BHIOOPY
nyreit ee noctmwkenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):
- CcmocOoOHOCTh WCMONB30BaTh B  MPOPECCHOHAIBHON  ACSITENLHOCTH 0a30BbIC  3HAHUS
(dbyHIaMEHTANIBHBIX pa3lIeJIOB MAaTEMAaTHKH, CO3/1aBaTh MaTEMaTUYECKHE MOJEIH THIIOBBIX
npodecCHOHANBHBIX 33/lad ¥ MHTEPIPETUPOBATH MOJTYYCHHBIE PE3yAbTaThl C YY€TOM TPaHUI
npuMenumocT Moaeneit (OITK-2);

- CIIOCOOHOCTH HCIIOJIb30BaTh 0a30BbIE TEOPETHUYECKHE 3HAHUS (YHIAMEHTAIBHBIX DPa3JIeoB
0011Ie# U TeopeTHIECKON PHU3KMKH sl peleHus npodpeccuoHanbHbix 3aaau (OI1K-3);

- CIIOCOOHOCTh NPHUMEHSATH OCHOBbI METOJIOB MCCJEIOBAaHUS, aHalu3a, JWarHOCTUKU U
MOJICJIMPOBAaHMUsI CBOWCTB HAHOMATE€pHUaJIOB M HAHOCHUCTEM HEOPraHMYECKOM M OpraHuyecKon
IIPUPO/IBI, B TBEPJIOM, KHUIKOM, T€JI€00pa3HOM, a3pO30JbHOM COCTOSIHUM, BKIIIOUasi HAHOIUIEHKU U
HAHOCTPYKTYPUPOBAaHHBIE MOKPHITHS, BHYTPEHHHE M BHEIIHUE I'paHULbl pazfena (a3, a Tawke
(bU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WM ¢ ux yuactuem (OITK-4);

8) npogheccuonanvnuvix (IIK):
HAYYHO-HCCJIeA0BATEIbCKAS U MPOEKTHASA 1eSITeJIbHOCTD:
- CIIOCOOHOCTH MCIOJB30BaTh COBPEMEHHBIE MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH,
ri100anpHbIe HHPOPMAIIMOHHBIC PECYPCHl B HAYYHO-HCCIIEA0BATEIHCKOW IEATEIFHOCTH B 00JIaCTH
MaTepUaNOBEICHUS M TEXHOIOTHH HaHOMaTepuanoB U HaHocucteMm (TTK-1);

- CIOCOOHOCTh KCIOJb30BaTh Ha MPAKTUKE COBPEMEHHBIE IMPEICTaBICHUS HAayK O CBOMCTBax
BEIIECTB M MaTepUaloB NpU Iepexoje HX B HAHOPAa3MEpPHOE COCTOsSHUE (HONb, OAHO H
JBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BELIECTB M MAaTE€pPHAJIOB, B3aWMOJAEWCTBUU
HaHOMATEPUAJIOB U HAHOCHUCTEM C OKpyKaroieit cpemoii (ITK-2);

HAYy4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:
- CIIOCOOHOCTh NMPHUMEHSATh OCHOBHBIE THIIBI HAHOMATEPUATIOB U HAHOCHCTEM HEOPTraHUYeCKOM
(MeTayNInYecKuX M HEMETAJUIMYECKHUX) U OPTaHUYECKOM (MOJMMEPHBIX U YTJIEPOJHBIX) MPUPOJIbI
(TBepIBIX,  KHJIKHMX,  TIeleoOpa3HbIX,  a’pO30JbHBIX),  BKJIIOYas  HAHOIUIGHKH  H
HAHOCTPYKTYPUPOBAHHBIE TOKPBITHS, JI1 DPELIEHUS IPOU3BOACTBEHHBIX 3ajad, BIIAJEHUEM
HaBbIKAaMU BBIOOpAa ASTUX MaTEepUAIOB Ui 3aJaHHBIX YCIOBHHM OSKCIUIyaTallUd C Y4YeTOM
TpeOOBaHUIN TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH, KOJIOIMUECKUX
noceacteuii ux npumenenus (I1K-5);

- CHOCOOHOCTh TIPUMEHSTh HABBIKA HCIIOJIB30BAaHMSI TEXHUYECKHX CPEICTB JUII MU3MEPEHUS U
KOHTPOJII OCHOBHBIX TApaMETPOB TEXHOJIOTHYECKUX TMPOIECCOB TMOJYYEHHs M CBOMCTB
HAaHOOOBEKTOB  (KJIAacTEepOB,  HAHOYACTUI,  (QYICPEHOB,  HAHOTPYOOK),  HAHOCHCTEM,
HaHOMaTepuasaoB u nznaenuii u3 uux (I1K-7).

B pe3yabTare usydeHunst y4eOHON JUCHUIIMHBI CTYACHT 10JIKEH :

3HaTh: OCHOBHBIE MOHSTHS, MOJIEIH, 3aKOHBI U TEOPUH TI0 KYPCY.

YMeThb: IPUMEHSTH TOJYUYCHHYIO TEOPETHUECKYIO 0a3y /Ui PEIICHUS] KOHKPETHBIX MPAKTHIECKUX
3a/1a4, TPaMOTHO paboTaTh C HAYYHOU JTUTEPaTypOi C MCHOIH30BAHMEM HOBBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA.
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BianeTs OCHOBHBIMH METOJaMHU HAyYHBIX HCCIICIOBAHWMN, HABBIKAMH IMPOBEACHUS (PU3HUECKOTO
(J1TabopaTopHOT0) AKCIEPUMEHTa, CTATUCTHUYECKON 00pabOTKM SKCIEPUMEHTAIBHBIX TaHHBIX C

IMOMOIIIbIO COBPEMCHHBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHIA.

4.  COIEPXAHMUE JUMCHUIIVIMHBI 1 ®OPMbI OPTAHU3ALIMA YYEBHOI'O

MPOLIECCA

HopsiakoBbIi
HOMeEp U TeMa

Kparkoe cogepxxanune TeMbl

Cooeprcamenvuwlit mooyne 1 «Amomnas puzuka»

Tema 1.
Mopenu atoma

Kpusucnoe cocrossaue ¢usuku B koHIe 19-ro nHauwane 20-ro
CTOJIETHUS.

Mopnenu aroma (Tommcona, Pesepdopna, bopa-Pesepdopna), ux
ananu3. CriekTp u3nydeHus atoma Bojopoaa (cepuu Jlaiimana, banbmepa,
[Tamena), paguycbl OpOUT AIEKTPOHA, €T0 CKOPOCTh, dHeprus. [locTossHHAS
PunGepra, rmaBHoe kBanTtoBoe unciio. Oneir @panka u ['epia. HemocraTku
mozenu bopa-Pesepdopaa.

Tema 2.
KopnyckynsipHo-
BOJIHOBOH lyallu3M

@opmyna DHHIITEHHA I CpeAHe-KBaApaTHUHOW (DIyKTyanun
9HEpruu (PU3NYECKONW CUCTEMBI, ee aHanu3. [ umore3a ne-bpoiins, BOIHBI
ne-bporins, ux CBOMCTBA. CooTtHo1ieHne HEOIpeIeTICHHOCTEN
I'elizenOepra, ero CMbICH U 3HAYCHUE [T (DPU3HKH.

Tema 3.
YpaBHeHue
[Ipenenrepa

VYpasuenune Ilpenenrepa u ero anamu3. OmnepaTtopbl 3HEPIUu,
HUMITyJIbCa, KOOpAMHATHL. BomHoBas ¢yHKIMSA, ee (PU3UUECKHI CMBICII.
Pemwenne ypaBuenus Illpenenrepa nmns aroma Bogoponaa. BoiHoBas
(GyHKIUS SJEKTpOHA aTroMa BOAOPOJa, €€ 3aBUCUMOCTh OT KBaHTOBBIX
gucen N, |, M, ¢usmyeckuii cMbICT KBaHTOBBIX uucen. OpOurtanu
JJIEKTPOHA.

Oneir  Hlrepna-I'epnaxa, aHanu3 pe3ynbTaTOB OIbITa, CHUH
JNEeKTpOHA. ODHEprus CHOHH-OPOUTAIBHOTO B3aUMOJICHCTBHUS, TOHKas
CTPYKTypa CHEKTpa HSHEpruil 3JeKTpOHAa aToMa BOJOPOJAA, MOCTOSHHAs
TOHKOM CTPYKTYpPbl. DHEPTrusl AJIEKTPOHA aTOMa BOAOPO/Ia C YUETOM CIIMHA.

JIBr>KeHUE 4acTUIl B Pa3HbIX MOTEHUHAIBHBIX MOJSAX. TyHEIbHbBIN
a¢dext. HyneBrie konebanusl.

Tema 4.
MHOro3neKTpoH-
HbIE€ aTOMBI

CrnoxeHue YIIIOBBIX MOMEHTOB B MHOTOXJICKTPOHHBIX aTOMaX.
Haxoxnenue kBanToBbIX uncen L, S u J. Pacnpenenenue 31eKTPOHOB MO
COCTOsIHMAM, npuHUUM [laymu. DneKkTpoHHBIE 000JIOYKH U MOJ000T0UYKH.

OnexkTpoHHas KoH(purypauus aroma. Tabmuna MenzeneeBa, CBs3b
AJIEKTPOHHOTO CTPOEHUS aTOMa M €r0 XUMUYECKHX CBOMCTB.
OcHOBHBIE M BO30YXJIEHHBIE CIIEKTpaJbHbIE TEPMBl aTOMOB,

npaBuiia XyHna. [IpaBuna otOopa, CIEKTphl U3 IydeHus: aToMOB. CIIEKTPBI
W3JIy4eHUs] aTOMOB BOJOpOJa, Telusi, IIETOYHBIX METAIoB. MeTojsl
paccyeTa SHEPTUH MHOTOJIEKTPOHHBIX aTOMOB.

Cooeporcamenvuwtit modyns 2 «foepnas puszuka)

Tema 1.
ATOMHOE SApO.
Mogenu saep.

OTtkpbITHE aTOMHOTO siipa. OCHOBHBIE XapaKTEPUCTUKU SAEP.

OmnbiT Pesepdopna. Pasmepsr siapa. Macc W 3Heprust CBs3M  sIpa.
KBanToBbIE XapakTepucTuku suep. CucremMa OBYX HYKJIOHOB. [[eHTpoOH.
CnuHOBas 3aBUCHMOCTb SIIEPHBIX CHJ. 3apsiioBas HE3aBHCHUMOCTh
SAIEPHBIX CHUJI. MUKPOCKONMYECKHE M KOJUIEKTUBHBIE MOJENIN S1pa.
dusnueckue 00OCHOBaHUS 000JI0ue4UHOM Mozaenu siapa. KosiekTuBHbIE
cBoiicTBa saep. Kamenvnas monens siapa. Ilomysmmmpuueckas (opmyna
quist sHepruu cBsizu. Jledopmanus snep. KonebarenpHble U BpamaTeabHbIe




COCTOSIHUS SITIEP

Tema 2.
SnepHble peakuuu.
PanmoakTHBHOCTB

OKCIEpUMEHTAIbHbIE METOIbl MCCIECIOBAHUS SIACPHBIX PEAKLHUU.
Ceuenus peaxkumid. Kanansl peakiuil. 3aKOHbl COXPAHEHMsS B SIIEPHBIX
peakuusax. Kunematumka saepHbIX peakiuil. MeXaHHM3MBbl SIEPHBIX
peakuuii. Mozeib COCTaBHOTO siipa. Pe30HaHCHBIE sAIEpHBIE PEaKLIMM.
®op- myna bpeitta-Burnepa. [Ipsimbie anepuble peakuuu. Jlenenue saep.
Ilennble peakuuu neneHus saep. SAnepHble B3pbIBBL. SEepHBIE PEAKTOPHI.
Peakuun cunresa nerkux suaep. TepmosiaepHas sHeprus. TpaHcypaHOBbIE
sneMeHThl. DOTOHHBIE KpUCTAIBL. M3roToBIeHNe (POTOHHBIX KPUCTAIUIOB.
3aKoH paJMOaKTUBHOrO pacmnana. Bunel pacnaga. Cs3b nepuona aibda-
pacmana ¢ »Hepruei ambda-yactui. HecoxpaneHue 4yeTHOCTH B Oera-
pacnagax. Db dext Meccbaypa.

Tema 3.
Yactupsl W HUX
B3aHMOJCUCTBHA.

UYerbipe Tuma ¢yHIAMEHTAIBHBIX B3aWMO- JaelcTBUi. KOHCTaHTHI
paanychl B3auMoecTBUA. [IpUHITUITBI ONTMCaHus B3aUMOJICHCTBUI YaCTHII
B KBaHTOBOW XapakTepucTWku dyactull. Kiaccupukamuss dYacTHil.
KanubpoBounbie 0030HBI, JENTOHBI W aapoHbL. DyHIaMEHTaJIbHBIC
YaCTHUIIbl. 3aKOHBI COXpPaHEHUsI. AHTUYACTULIBI. BO30yXI€HHBIE COCTOSHUS
anpoHoB. Pe3onancel. HelWTpuHo M aHTUHEWTpuHO. BzaumopeictBue
HEWUTPHUHO C BEIIECTBOM.

TemaTnuyeckuii miaan

Coaep:xarejbHbIH MOAYJIb 1 «KATOMHas1 (pU3MKA»

KoJunyecTBo 4yacoB
OuHas ¢popma 00y4eHUsI 3aounasi popma oOyuenust
B T.U. B T.U.
Ha3Banus conepIKaTeTLHBIX E 22« = . E 28 o e o
MojyJieii 1 TeM ol x| 8| Z|I85/8E 2| =| 5| E|2E|SE
(D) = O o) = O > O [5) = (] o) = \© > O
Q | 2| eloc sTQl Q g <) g lo slde
"1 E|E|EI5EY | 8| E|2|55E S
SHE LR A L
aQ, T aQ, T
= B8 T|E = B|8 7|
Tema 1.
18 | 4 | 4 10 18 | 2 16
Mopaenu aroma
Tema 2. KopnyckynspHO-
- MOPIYCRYDIPHO™! 16 | 2 | 4 10 16 16
BOJIHOBOM JTyaJlu3M
Tema 3.
20 | 6 | 4 10 20 | 1 2 17
Ypasuenue lllpenenrepa
Tema 4.
18 | 4 | 4 10 18 1 17
MHOro31€KTpOH-HbIE aTOMBI
Hmozo no
cooeprcamenvHomy mooyaio | 72 | 16 | 16 40 72 3 3 66
1

Temarndeckuii mian

CoaeprxareJbHbI MOAYJIb 2 «SnepHasi pusnka»

Ha3sBanus coaep:xatejbHbIX
MO/YJ1eH U TeM

KoJumnuyecTBo 4acoB

Ounas ¢popma 00y4eHuUsI 3aounasi popma oOyueHnust

P o 4 B T.4. P L * B T.4.
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AEIERE AEIERE
= | 5| & °§ HER: = | 5| & °:9 la £
= O o) = O > O = O o) =R O > O
H| Z| 8|6 s1T'8 S| =) E|o sld'e
2| E|l s |E s 8 iz S s |F als 8
5} 3 alo m o 5 ) o | o M O
~lEl8|E g g Sl E| g2 ElEs
S| 2|8 7| E 5| E|§T|E
Tema 1.
AtomHoe sapo. Moaenu 2311015 8 26 | 1 1 24
sanep.
Tema 2.
SAnepubie peakuuu. | 24 | 11 | 5 8 26 1 1 24
PanuoakTuBHOCTB
Tema 3.
YacTumsl u ux| 25 |11 | 6 8 20 20
B3aMMO/JICVICTBHUS.
Hmozo no 1
cooepracamenvhomy mooyao | 72 | 32 5 24 72 | 3 3 66
2
Bcezo no mooynio 144 | 48 | 32 64 144 | 6 6 132
5. METOAMYECKHUE PEKOMEHJALIMU JJIs ITPOBEJAEHUS
JIEKIHIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHSITUU
TeMbl JIeKUMOHHBIX 3aHATHI
No Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 [Mogxenu atoMa 4
2 [KopmyckymasipHO-BOJIHOBOH Jyallu3M 2
3 |YpaBuenue lllpenenrepa 6
4 IMHOTO3JEKTPOH-HbIE aTOMBI 4
5 |Atomuoe spo. Monenu siiep. 10
6 [Anepubie peakuuu. PannoakTHBHOCTH 11
7 |YacTuilpl U UX B3aUMOJICHCTBUS. 11
BCEI'O 48
Tembl IpaKTHYECKUX 3aHATHH
Ne Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |Monens atoma Tomcona 2
2 [|Paccesame wactui. @opmyna Pesepdopaa 2
3 |KopmyckynspHo-BoHOBOH ayanus3Mm. Pororddexr. Idhdext Komnrona 2
4 [BomHoBas byHKIHS. YpaBHeHue [Ipenunrepa. IIpocreiimme
3amaun. KBaHTOBO-MEXaHUUECKOE OIMHUCAHUEBOIOPOIOTIOIO0OHBIX CHCTEM. 2
DIIEKTPOHHBIE 000JI0YKH




5 |MexaHu4YecKUil 1 MarHUTHBIM MOMEHT aToMa. ATOM B MarHUTHOM TIOJI€. 2
6 |[CBsa3p aromoB B Mousekyne. KomebarenbHas M BpamaTenbHas SHEPTUU.
KBanToBbie cBoiicTBaBonmubl ae bpoitis u audpakimoOHHOE paccesHue 2
JACTHUII HA SApax.
7 |OnsiT Pezepdopna. DpdexTuBHOE ceueHHE. 2
8 [Cnoxenune momeHTOB UMITyNibca. CIIMHBI AaTOMHBIX SIZIED. 2
9 [OnexTpuueckue u MarHUTHBIE MOMEHTHI siziep. Popma saep 2
10 [DHueprus cBszu saep. Popmyia Baitizekkepa 2
11 |PagmoakTWBHBIN pacman saep. 1
12 [DnemenTtapnsbie yacTuisl. Kimaccudukamus u 3aKOHBI COXpaHEHUS 1
13 |[SlnepHble peakuuu. 3aKOHBI COXPAHCHHS 1
14 |[lenenwue suep. 1
15 [KBapkoBasi MOJI€Tb AAPOHOB. 1
16 |[IBer. I'm100OHEI. 1
17 |CiaGbie B3aMMOCHCTBHYSI M PACIIa (bl YACTHII. 2
18 [AnxepHbIe peakIu B 3BE3/aX. 2
19 |Dusuka 3neMEHTapHBIX YacTUIl M Bcenennas Ha paHHUX dTarnax BOJOLUN 2
BCEI'O 32
6. METOAWYECKHUE PEKOMEHJIALIMU I1O OPTAHU3ALINNA
CAMOCTOSATEJBHOU PABOTHI CTYJAEHTOB
Opranu3anusi cCaMoOCTOSITE/ILHOI pa0doThI CTY/IEHTOB
Ne Konuuecmeo
wn Haszeanue memut 4aC08
1 |OGobmeénnas moaens siapa bopa — Motrenscona 10
2 |KnacrepHas Mozelb sapa 10
3 |Mogenb HYKJIOHHBIX acCOIMAINAN 10
4 |OnTudeckast MOJIETh Sapa 10
5 |CeepxTeky4asi MOJIETb s/Ipa 12
6 |CraTuctuueckas mMonemb siapa 12
BCEI'O 64
7. NHANBUIAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K MIPOMEXYTOUYHOM ATTECTAIIUA
. ®oTorpdexr.

O 0 1N DN K~ W —

. Oddext KomnroHa.

. CexTpel HCIyCKaHUS U TOTJIOIIECHHUS.

. Ilocrynars! bopa.

. CTonKHOBEHUE AIEKTPOHOB ¢ aroMamu. OnbITel @panka u ['epua.

. bopoBckas Teopust atoma BOIOpOJIa.

. I30oTonmmuecknii CABUT.

. I'mnoresa ne bporns.

. udpakmus snekrponoB. Onwitel JleBuccona-J/>xepmepa u TomcoHa.
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10.Craructudeckas MHTEPHIPETALHs BOJTHOBOHN ()YHKIIUH.

11.BausiHue onpiTa HAa COCTOSIHUE MUKpoyacTull. [IpuHIMI HEONPEEIEHHOCTH.
12.0nepaTopbl KBAHTOBOM MEXaHUKH.

13.0nepaTopbl OCHOBHBIX (PH3UYECKHUX BEITHYUH.

14.0nnomepHoe ypaBHenue [lIpeaunrepa.

15.Yactuia B OJTHOMEPHOU MOTEHIIMATBHOM sIME.

16.I"'apmMoHrYECKU OCHUAIIISATOP.

17.KonebatenbHble CIEKTPHI IByXaTOMHBIX MOJIEKYJL.

18. TyHHenbHbIN D PEKT.

19.9¢dexT Pamzayspa

20.KBaHTOBaHME MOMEHTA UMITYJIbCA.

21.XKectkuit porarop. Bpaiienue Mosnexyi.

22.KBaHTOBas T€OpHUs aTOMa BOJAOPO/IA.

23.CnuH ¥ MarHUTHBIA MOMEHT 3JIEKTPOHA.

24.CnuH opbuTansHOe B3auMo/ieiicTBUE. TOHKasl CTPYKTypa aToMa BOJIOpOAa.
25.CreKTpsl LIEI0YHBIX METAJIIIOB.

26.0aH035eKTpoHHOE TpudmkeHue. CaMocoriacoBaHHOE MOJIe.
27.3arnonHenHne AIEKTPOHHBIX 000J10Y€K. [Tepuoanueckast cucrema 3JIEMEHTOB.
28.CreKTpocKonuYecKrne 0003HAaYeHHU AaTOMHBIX TEPMOB.

29.PeHTreHOBCKUE CIEKTPBI.

30.IIpaBuna oT6opa npu U3y4eHUU aTOMOB.

31.1IupuHa cueKTpaabHbIX JUHUM.

32.CrOHTaHHOE U BBIHYKJEHHOE U3JyYeHUe

33.[lormomenre SICKTPOMATHUTHBIX BOJIH B PABHOBECHBIX W HEPABHOBECHBIX KBAaHTOBBIX
CUCTEMaX.

34.KBaHTOBBIE T€HEPATOPBHI.

35.MarHuTHbIi MOMEHT aToMa.

36.9¢dexT 3eemana

9.  OBPA3EL MOAYJBHOI'O KOHTPOJIA
(obpaszey sapuanma u kpumepuu OYyeHUBAHUs)

roy BIO JIOHEIIKUA HAIITMOHAJbHbIA YHUBEPCUTET»
@akynbTeT PU3NKO-TEXHUUECKUI

Hanpasnenue noocomosku:  28.03.03 HanomaTtepuaJibl

Ipoghunv:

Ilpoepamma noocomosxu: bakanaepuam

Cemecmp 4

Yyebnas oucyuniuna Qu3uka amoma u amoMHoO20 A0pa

MOAYJBbHASA KOHTPOJIbHASA PABOTA
BAPHUAHT Nel
1. 3ddext Pamzayspa.
2. PEeHTreHOBCKHE CIIEKTPBHI.
3. MarguTHeIi MOMEHT aToMa.

YTBepKIeHO Ha 3aceTaHuH KadeIphl TEOPETHIECKON (PU3UKU M HAHOTEXHOJIOTHIA,
pOTOKOJ Ne OT «__» 20 1.
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3aBenyromuii kadeapoit
IIpenonasareins

KpnTepnn OCHUBAHUA MOAYJBHOI'0 KOHTPOJHA

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 10
3aganue 2 10
3ananue 3 10
Bcezo 30

10. OBPA3EL 9K3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3ameHy

1. Mogenu atoma (Tommncona, Pesepdopna, bopa-Pesepdopna), ux anamus.

CrnexTp uznydeHus aroma Bogoposa (cepuu Jlaiimana, banbmepa, [lamena), paguycsl opout

AJIEKTPOHA, €r0 CKOPOCTh, SHEPTUSL.

[Tocrosiunas Punbepra, riaBHOE KBAHTOBOE YHUCIIO.

OneiT @panka u ['epua.

Henocratku monenu bopa-Pezepdopaa.

Qopmyna DiHIITEHHA [UIsI CpelHEKBaApaTHUHON (IyKTyauu sSHepruud ¢GU3NYecKoi

cucTemsl, ee ananus. ['unoresa ae-bpoitns, BoiaHbl Ae-bpoilns, ux cBoMCTBa.

7.CooTHoleHne HeonpeeneHHoctei I eiizendepra, ero cMbIci U 3HAUYE€HUE [T PUBUKH.

8.VYpaBuenne Illpenenrepa u ero ananu3. OmnepaTopbl  PHEPruUM,  HUMITYJbCa,
KoopauHaTbl.BosHOBas QpyHKIMs, ee GU3NUECKUi CMBICI.

9. Pemenne ypaBuenus lllpenenrepa mis atoma BoJoposa.

10. JIpw>keHue dYacTUIl B pPa3HBIX MOTEHUIUATbHBIX MOJsAX. TyHenbHBIA 3(dext. Hynebie
Kosie0aHusl.

11.0tkpeiTHE aTOMHOTO sifipa. OCHOBHBIE XapaKTEPUCTUKHU SJIEP.

12. OmeiT Pesepdopaa.

13. Pa3zmeps! siapa. Macc u sHeprus cBsi3u sapa. KBaHTOBbIE XapaKTEPUCTHUKH SIIEP.

14. ledpopmanus sinep. KonedarenbHbie U BpalaTeIbHbIE COCTOSHHUS SIACP.

15. Dddext Meccbaypa.

16. Yetsipe THma (hyHIaMEHTAIBHBIX B3aUMOJICHCTBUH.

17. KoHCTaHTBI U paguyChl B3aUMOJEHCTBUH.

18. [IpuHIMIBI ONMMCAHUS B3aUMOACHCTBHIA YACTHIL.

19. Xapakrepuctuku yactuil. Kimaccudukarwst yactu.

N

o uhsw

roy BIO JIOHEIIKUA HAIITMOHAJBbHBII YHUBEPCUTET»
®dakynbTeT PU3UKO-TEXHUUECKUN

Hanpaenenue noocomosxu:  28.03.03 Hanomarepuasl

Ipoghunyv:

Ipoepamma noocomosxu: 0akajiaBpuat

Cemecmp 4

Yuebnas oucyuniuna du3nKa aToMa U1 aTOMHOI0 sIApa

BUJIET Nel
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1. Mogenu atoma.
2. Omnpit Pesepdopna.
3. Dddekt Meccbaypa.

YTBepkIeHO Ha 3aceqaHny Kadeaphl TEOPETUIECKON (PU3UKU U HAHOTEXHOJIOTHHA,
pOTOKOJ Ne OT « » 20 r.

3aBeayromuii kadeapoit
DK3aMeHaTop

Kpumepuu OoueHueanus IK3amena

Homep 3a0anusn Konuuecmeo oannos
3aganue 1 15
3agaHue 2 15
3aganue 3 20
Bcero 50 6as10B

11. KPUTEPUU OLIEHUBAHUA

ITo kypcy «@Pu3nka aToMa U aTOMHOTO si/ipay MpPEeAnoJiaracTcs NpoBeACHUE IPOMEKYTOUHOM
aTTecTallid B BUJE MOAYJIHHOTO KOHTPOJIS, BBIOJHEHUE MHIWBUIYaIbHOW pabOTHl M HK3aMEHA.
DK3aMeH C/Ial0T CTYJIEHTHI C 1IEJIbIO MOBBIILIEHUS PEUTHHTA.

Pacnpeoenenue 6annos, kKomopule Mo2ym noay4ums cmyoeHmol
6 npoyecce uzyueHus OUCYUNIUHDL

OprannzaunmoHHO CPC Bcero
yueOHas padoTa NuauBunyansnas | MoayJIbHbIH KOHTPOJIb
CTyJIeHTa paGora
max 10 GamioB max 10 Gamios max 30 100
6amioB
Hlkana coomeemcmeus 6an106 HAYUOHATLHOU WIKATIE
Onenka Ounenka no OuneHka 1o rocy1apcTBeHHON IKaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, TupPepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJ1e HIKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a9TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporio) 3a9TEHO
D 70-74 3 (yIOBJIIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a9TCHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTEHO
C BO3MO>KHOCTBIO ITOBTOPHOM cliauu
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO TOBTOPHOM Ca4yM MPH YCIOBUU
00s13aTeILHOTO HAOOpa JTOTIOTHUTEIIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TPOLHECCA
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JlexumoHHbIE U IPAKTUYECKUE 3aHATHUS 10 yueOHOU AucuuianHe «Pu3nuka aToMa 1 aTOMHOTO
snapay» npoBoasaTcs B KommbrorepHom kiacce Ne304. O6opynoBaH KOMIUIEKTOM y4eOHOW MeOenn
Ha 28 TOCAJ0YHBIX MECT, KOMIUIEKTOM pabovero MecTa MpernojaBareis, MenoBoi gockoit, 10
KOMIIBIOTEPOB C JIMIEH3MOHHBIM NPOrPaMMHBIM OOecledeHneM, JOCTylnoM K cetd MHrepher,l
ceTeBoil kommyraTop, | wi-fi poyrep, 1 MynbTUMeIUIHBINA TPOEKTOP, | IKpaH MEPEHOCHOH.

CamocrodrenbHas paboTa CTyI€HTOB IPOXOAUT B YUTAIBHOM 3aie Ne 4 nepuoandeckoi
JUTEPaTyphl, YKOMIUIEKTOBaH yueOHOM Mebemnbio Ha 31 mocaiouHoe MecTo, OCHAIICH
KOMIThIOTEPOM B KoMIUTeKTe (1 1IT.), pacmosioxkeH mo aapecy T. JloHerk, yia. YHuBepcurerckas, 24,
kab. 19.

WupuBuayanbHble W TPYNNOBbIE  KOHCYJIbTallMM — CTYAEHTaM  JUuld  IPOBEIEHUS
CaMOCTOSITENIbHOW paboThl MPEJOCTABIAIOTCA B KaOuHeTe Kadeapbl TeopeTH4ecKor (U3MKU U
HAaHOTEXHOJIOTHM, YKOMIJICKTOBAaHHOM KOMIUIEKTOM MeOenu Ha 12 1ocaJouyHbIX —MeEcCT,
OCHAIIIEHHOM KOMIIBIOTEPOM B KoMIuIeKTe (1 IIT.), MpUHTEPOM, CKAaHEPOM, PAaCIOIOKEHHOM I10
anpecy r. loneux, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Kox-Bo Hajnuue
Ne IK3EMILISIPOB | 3JIEKTPOHHOI
HanmeHnoBanue
n/n B On01MoTeKe BepCUM B
JlonHY 9bC
OcHnognasa numepamypa
1. CuByxuH, /1. B. OOumii kypc ¢usuku : yded. mocodue
st ¢u3. crnen. By3oB / JI. B. CuByxmn. - Usn. 5-e. - 5
Mocksa : ®usmatiaut, 2010 -.T. 1 : Mexanuka. - 2010. -
560 c.
2. [Mmonbckuii, D. B. Atomuas ¢usuka [Teker] : [B 2 1.] :
[yueb. mocobue s By3oB]. T. 1 : BBegenue B aToMHYIO 7
¢uzuxy / 3. B. Ilnonscekuit. - 5 u3a. - Mocksa :
®dusmatrus, 1963. - 575 c.
3. Cagenbes, 1. B. Kypc ¢usuxu : [yueb. nms BTy308] : B 3
T. T. 3 : KBanroBas ontuka. ATomMHas ¢usuka. Ousuka 3
TBepaoro Tena. dusnka aTOMHOTO s/Ipa U JIEMEHTAPHBIX
yactuil / . B. CaBenbes. - M. : Hayka, 1989. - 304 c.
Jonoanumensvnasn numepamypa
4. [TpakTkym no aromHOM ¢usuke : [Yued. mocodue st
¢u3. cnenmanbHOCTSIM By30B / B. B. ABpamenko] ; Ilox 57
pen. JI. . KuceneBckoro. - MUHCK : YHUBEPCUTETCKOE,
1989. - 173, [2] c. + [pun. (1 1. Tabm.).
5. Asopckuit, b. M. CnpaBounuk no ¢usuke / b. M.
SBopckuii, A. A. Jletnad. - 3-e uzn. - Mocksa : Hayka, 13
1990. - 622 c.
6. Bansrep, A. K. Snepnas ¢usuka : [Yueb. a1 yH-TOB 110
cnenuansHocT "SAnep. ¢uzuka"] / A. K. Banstep, U. W. 7
3am000BcKui. - 4-e u3m. - X. : OcHoBa, 1991. - 479 c.

14. HUH®OPMAIIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubnmorexu
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15. IMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (kopriopatusnas auuensus JOHHY Ne 46484614);
2. Microsoft Office (kopnioparuBHas aureH3ust JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (siuuen3us nporpamMmsl DreamSpark juist BeICIINX y4eOHBIX 3aBE/ICHHIA);
4. Jlunensuun GPL, Apache, BSD mis ceo6ogHoro nporpammuoro obecnedenusi: FreeLab, Scilab,
Free Pascal, Aatuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkKJIeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU U HAHOTEXHOJIOTHI ¢ M3MEHEHUsIMU (0e3 m3MeHenuii) Ha 20 TOJI.

ITporoxoin Ne or“ 7 20 1.

3aBenyrommii kKageapoit

PabGowas mporpamMa paccMOTpeHa M TIepeyTBEpXKACHAa Ha 3acenaHun  Kadeapsl
TEOPETUUECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ u3MeHeHUsIMU (0e3 n3mMeHnenuit) va 20 roJI.

(13 2

[Ipotokon Ne oT 20 r.

3aBenyromnuii kageapoit




