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1. HEJA U 3AJAYHN JTUCIIUATTJIMHBI

Lenp nuctunianHel - GopMUpOBaHHE €IUHON, CTPOMHOM, JIOTHYECKH HEITPOTHBOPEUYNBON
(GU3M4ecKoil KapTUHBI OKPY)KAIOLIEro HAac MHUPA, LEJIBHOTO IMPEACTaBIECHUS O Ipoleccax M
SBJICHUSAX, HPOMCXOAIIMX B HEXHMBOH M KHBOM IMPHUPOJE, HAYYHOTO CHoco0a MBIIUICHUS,
CO3/l1aHHE y CTYAECHTOB COBPEMEHHOH Hay4HOH M METOO0JIOTMYECKOH 0a3bl A MOHMMaHUS U
YCBOGHHS CIEHUAIBHBIX M TEXHUYECKUX JUCHHIUIMH, HEOOXOAWMBIX M paboThl 1O
CIELIUAJIBHOCTH.

3amaun TUCHUIUTMHBI - M3Y4YEHHE OCHOBHBIX 3aKOHOB ONTHUKHA M AaTOMHOW (U3UKH, a
TaK)Ke IPUHLUIIOB, YIPABIIAIOMUX IPUPOIHBIMY SIBJICHUSMH U IIPOLIECCAMU, HA OCHOBE KOTOPBIX
paboTalOT MAalIMHBI, MEXaHU3MBI, aNmnaparbl U MPHOOPHI COBPEMEHHOW TEXHUKH; OBIIAJCHHUE
opUeMaMM M METOJIaMHM pPELICHHMs] KOHKPETHBIX 3aJad M3 pa3IMuHbIX oOjacTedl ONTHKH U
aTOMHOW (M3HMKH; O3HAKOMJICHHE C TPOCTEHIIMMH amnmaparamu, OpuOOpaMH M CXEMaMH,
KOTOPbIE UCHOJB3YIOTCS B PU3NYECKUX U TEXHOJIOIMUYECKHUX J1a00paTopusiX.

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas paucuuiuimHa «ONTHKa M CTPOEHHE aToMa» OTHOCUTCS K 0a30Boif
(00s13aTENbHOMN ) YAaCTH MPOTrPAMMBI.

2.2. JInsg wu3ydeHHs IAaHHOW Y4eOHOW NUCLUILIMHBI HEOOXOMMMBI 3HAaHHS, YMCHHS W
HaBBIKH, (POPMHUPYEMBIC IPEAIIECCTBYIONIMMHU AUCITUTUTNHAMH:

Ne /it Kox qucnunnunel HanmMeHoBaHMe npeecTBYrONMX TUCIHAILINH
1 b51.0.09 be3onacHOCTb KU3HENESATENIbHOCTH
2 51.0.10 Martemartuka
3 51.0.12 MexaHHKa 1 MOJICKYJIsIpHAs (PU3UKa
4 b1.0.13 DJIEKTPUYECTBO U MarHeTU3M
S) b1.0.15 OO6mias xumusi. XUMUsi HEMETaJJIOB
6 b1.0.28 OxpaHa Tpyna

2.3. IlepeueHp nmocieayOMMX YI€OHBIX TUCIUILINH, U1 KOTOPBIX HEOOXOIMMBI 3HAHU,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4EeOHON AMCLIUITIIMHOM:

Ne i/mt Kon nucumniamuet HanmeHnoBanue nmocneayomux JUCHUILINH
1 b1.0.17 AHanmMTAYECKast XUMHUS
2 b1.0.18 DU3HKO-XUMHUECKHE METOILI aHaIn3a
3 b1.0.22 WNHudopmaTrka U BBIYMCIUTENbHAS TEXHUKA
4 b1.0.24 dusznyeckas XuMHUs. IIEKTPOXUMHUSL. XUMUYECKast
KHUHETHKA U KaTalu3
5 b1.0.26 [Ipoueccs! u anmapaTsl
6 b1.B.04 dusnueckre METOAbI UCCIIEOBAHUA
7 b1.B./IB.06.01 Teopus u npaktuyeckoe npuinoxenne 1P
8 b1.B./IB.07.01 PeHTreHocnexTpaabHble METObI aHATIU3A

3HaHue JaHHOW JUCIMILIMHBI HEOOXOIUMO MPH JaibHENIIeM 00y4eHUH B MarucTpaTtype
U acmupaHType, a Takke B cdepax NpopecCHOHATBHON AEATEIBHOCTH: 3APaBOOXPAHCHNE
(cMHTE3 M KOHTPOJIb KauecTBa JIEKapCTBEHHBIX MPENapaToB), XUMUS PUPOJAHOTO OPraHUYECKOTrO
ChIpbsi (M3yueHHE cocTaBa U pa3paboTka crnocoOOB mepepadoTKM U MPaKTUYECKOTO
UCIIOJIb30BaHUS MPOYKTOB U3 YIJIsl, HE(TH, IPUPOIHOIO rasa) u ap.



3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS IMCHUIIJIMHBI

[Ipouecc

OCBOCHHA OUCHUIIIIMHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIICTECHIUH

(ameMeHTOB crenyronmx komrereHnuii) B coorBeTrcTBUU ¢ @I'OC BO u OIT BO no nanHomy
HanpasneHuto 04.03.01 «Xumus», npoduiib: TeOpeTHIeCcKas U MPHUKIATHAS XUMUS.

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBbIX ¢ MHAMKATOPAMH J0CTHKEHUs KOMIIeTeHIN i

Komnerennus

Nuaukatopsl
KOMIIeTeHIH i

Pe3ysbTaThl 00y4eHust

OIIK-4. Crocoben
TUTAHUPOBATH PaOOTHI
XUMUYECKON
HANPaBJICHHOCTH,
00pabaTbIBaTh U
HHTEPIPETUPOBATH
MOJTY9YCHHBIC PE3YIITATHI C
HCIIOJIE30BAHUEM
TEOPETHICCKUX 3HAHUH H
MPaKTUIECKAX HABBIKOB
pelIeHns MaTeMaTHIECKUX U
(usnyeckux 3anaq

OIIK-4.1. Vcnonb3yer
0a30BbIe 3HaHUA B 00JIaCTH
MAaTEMAaTUKHU U (U3UKU TIPU
IUTAHUPOBAHUH PAOOT
XUMHYECKON
HAIPABJICHHOCTH.

OIIK-4.2. O6pabaTbiBaeT
JaHHBIC C HCIIOJIb30BaHUEM
CTAQHIAPTHBIX CIIOCOOOB
aNmpOKCHUMALUH YUCICHHBIX
XapaKTePUCTHK.

3HaTh PyHAAMEHTAIBHBIC Pa3cibl (GHU3UKU
(3MEKTPUYECTBO U MATHETU3M ) JUIS TUIAHUPOBAHUS
paboT XMMUYECKOH HANPaBICHHOCTH.

YMeTh UCTIONIb30BaTh TEOPSTUICCKUEC 3HAHUS 10
AJIEKTPUYECTBY U MAarHETU3MY MPH [IAHUPOBAHUU
9KCIEPUMEHTAIBHBIX paboT.

BrnayieTh HaBEIKAMHU TUTAHUPOBAHUS PaOOT
XUMHYECKOH HAIPaBICHHOCTH OIUPAsCh Ha
0a3oBbIc 3HAHUA (PH3UKH (IEKTPUIESCTBO U
MarHeTH3M).

OIIK-4.3. VHaTepripeTupyer
Pe3yNbTaThl XUMHIESCKUX
HabIIOAeHUH ¢
UCIIOJIb30BaHHEM
(U3NYECKUX 3aKOHOB U
TpeACTaBICHUN

3HaTh (PM3MUYECKHE 3aKOHBI, KOTOPHIE JIEKaT B
OCHOBE XMMUYECKHUX IPOIECCOB, I OOBEKTHBHON
HHTEPIIPETALIMY PE3YIbTATOB UCCIIEIOBAHUM.
YMeTh MHTEPIPETUPOBATE PE3YJIbTAThI
XMMHUYECKHUX HaOJIIOACHUN ¢ UCTIONb30BaHHEM
(bU3UYEeCKUX 3aKOHOB U MIPEICTABICHUI.

BilafieTh HaBBIKAMU UHTEPIIPETALUU
9KCIIEPUMEHTAJIbHBIX JaHHBIX C UCIIOIb30BAaHUEM
MPEJCTaBIEHUN O MATHUTHBIX M AIEKTPHYECKHX
SIBJICHUSX.

OIIK-6. Ciocoben
MPEICTABIATh PE3YIbTaThI
CBOEH pabOTHI B YCTHOH H
MUCBEMEHHOU (opme B
COOTBETCTBUH C HOPMaMU H
NpaBUJIaAMH, IPUHITHIMU B
npodeccnoHamTbHOM
coo01ecTBe

OIIK-6.1.ITpeacrasmuser
pe3yibTaThl paboThl B BUJIE
OT4YeTa M0 CTAaHAPTHOM
(hopmMe Ha PyCCKOM SI3bIKE

3HaTh CTaHAapTHHIE (POPMBI IIPEACTABICHUS
pe3ysbTaToOB PabOTHI MPUHITHIMU B
poeCCHOHATBHOM COOOIIECTBE.

YMeTb IPeACTaBIATE OTYETHI 10 CTAHIAPTHBIM
¢bopMam Ha PyCCKOM SI3BIKE.

Bianers HaBbIKaM¥ NPE/ICTABIICHUS PE3YJILTATOB
paboThl B YCTHOM 1 MHCbMEHHO# (hopme.

OIIK-6.2.ITpexacrasisier
UH(OPMALIMIO XUMHUUYECKOTO
COZIEPIKAHUS C YUETOM
TpeboBaHuit
oubmorpaduaeckoit
KYJBTYPBI

3uath TpedoBanus Oubnorpaduyeckoit
KYJIBTYPBI, IPEbSBISIEMbIE K PEJICTABICHHUIO
nHdopmanum B nMCbMEHHOI hopme.

YMeTb MpeAcTaBIIsATh HHYOPMALIUIO C YIETOM
TpeOoBaHUi OMOIHOTpapUIECKON KyIBTYPHI.
BuajieTs HaBBIKAMU NpeICTaBICHUS HH)OPMALIUH
XHMHYECKOTO COJIEPIKaHMs C y4eTOM TpeOOBaHHM
Ooubsmorpaduueckoil KynbTyphl.

OIIK-6.3. IIpencrasinsier
pe3ynIbTaThl pabOTH B BUAC
TE3MCOB JIOKJIa/1a HA PYCCKOM
M aHTJIUMCKOM SI3BIKE B
COOTBETCTBUH C HOPMaMH U
TIpaBUJIaMHU, TIPUHATHIMH B
XUMHYECKOM COOOIIECTBE

3HATh HOPMbI U MIPABHUIIA IPE/ICTABICHHS
Pe3yJIbTaToB PabOThHI B BUJIE TE3UCOB JIOKJIa/1a HA
PYCCKOM U aHTJIMHUCKOM SI3BIKE.

YMeTh MpeaCTaBIATh Pe3yIbTaThl PaOOTHI B BUIE
TE3UCOB JOKJIa/la Ha PYCCKOM M aHTJIMHCKOM
SI3BIKE.

BiiafieTh HaBBIKAMHU NIPEJCTaBICHUS PE3YJIBTATOB
paboTEl B BUJIE TE3UCOB JOKIIAAa B COOTBETCTBHH C
HOpMaMI/I nu HpaBI/IHaMI/I, HpI/IHHTBIMI/I B
XUMHYECKOM COOOILIECTBE.

4. COAEP) KAHUE U CTPYKTYPA JUCIUIIJINHBI




TpynoeMKOCTh TUCIUTUTMHEI COCTABIISIET 6 3a4eTHBIX eauHwmil, 216 Jaca.

dopma TPOMEKYTOUHOU ATTECTALMN: IK3aMEH

4.1. CopepixaHue TUCHHUILINHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHHEeM BU/I0B
YueOHBbIX 3aHAITHI U OTBEIEHHOI0 HA HUX KOJIUYEeCTBA AKaleMHYEeCKNX YaCOB

Bups! yaeOHOI paboThI, BKIIIOYAs
< CaMOCTOSITENIBHYIO paboTy 00yJarOIHXCs
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Hroro uacon 216 54 | 36 36 10 | 27 53
42 1lnan BHeayJUTOPHOIl  caAMOCTOAITEJLHOW PpaldoThl  oOydaOIIUXCH 1O
AUCHUIIJIUHE
CaMocTosiTenIbHas paboTa 00yJaroImHXCsl VYuebHo-
= METOIUYECKOE
3 H 3atpats [OnenouHoe
= asBaHMUE paszeia, TEMbL o CpOKI/I obecrieueHmne
5 Buj camocrosiTenbHON paboThI BpEMEHH | CPENCTBO .
O BBITNIOJIHECHU S (qac ) CaMOCTOSATCIIBHON
) paboThl
3 |1. [ToaroroBka oT4yeTa 110 3aganus cMm. B «ONTHKA U MeTtoanueckue
nabopaTopHoii pabore «OnpenencHue [aToMHas QpHU3HKay YKa3aHHsl K
MoKa3aTesel IpenoMIIeHHs Ta30B U |(METOIUYeCKHe YKa3aHUs K 3 oTaers |PAKTHKYMY
JKUJIKOCTE! Ha nHTEepdepoMeTrpe HNPaKTUKYMY). «OrnTHKa 1
HUTP-1»; aToMHas
2. Pemenue 3agau. ¢busnkay.
3|1. IToaroroBka oT4eTa 1Mo 3ananus cM. B «OnTuka u
nabopaTopHoit pabore «OnpesencHue [aToMHas pusukar
JUTHHBI BOJIHBI U3ITy4€HUS J1a3epa ¢ (MeToMueckne yKazaHus K 3 -
MOMOIIBIO AU(PAKITMOHHOM HPaKTUKYMY).
PELIETKIY;
2. Pemrenue 3agay. 1-18
3|1. IToaroroBka oT4yeTa 1Mo 3ananus cM. B «OnTuka u Hexens
nabopatopHoii padore «IIpoBepka aToMHast (hu3nKay» 3 OTUCTHL
3aKoHa Masrocay; (MeTomuYeckue ykazaHUs K
2. Pemienne 3aau. MIPAKTHKYMY).
3|1. IToaroroBka oT4yeTa 1Mo 3ananus cM. B «OnTuka u
nabopaTopHoii pabore «3yueHue aToMHast (hu3nKay»
BpaIIeHHUs TUIOCKOCTH MOJSIPU3ANNHN U |(METOAMYECKHE YKa3aHUS K
oTpeJieNIeHrne KOHIICHTPAIH MIPaKTUKYMY). 3 OTYETHI
PacTBOPOB ONTHYECKH aKTHBHBIX
BEIIECTB C MOMOIIBIO MOJIIPUMETPAY;
2. Pemienue 3aaay.
3 [IToaroToBKa K KOJUIOKBHYMY IO CwMm. OnieHOYHBIE CPENICTBA 3 vO Cagennes 1.B.
pazneny «OnTukay. TEKYILIEr0 KOHTPOJISI. Kypc ob6meit




CamocTosiTesbHas paboTa 00yJaIOIHXCsl VYuebno-

& MCTOAHUYECKOC

§ Haspanue pasnena, Tembl . Cpoxu 3atpatsi | Oueroiioe obecrieuenme

3 Bun camocTosTensHON paboTs BpeMeHHU| CPENICTBO .

&) BBITIOJIHCHU A (qac.) CaMOCTOSTECIIBHOU

paboThb!

3 [1. ITogroroBka or4era 1mo 3amauus cM. B «OnTHKa 1 ¢uznku. B 3 1.
nmabopaTopHoii pabote «OnpeneneHue [aToMHas Gpu3nKar 3 R Towm 2.
noctostHHOM [Tmankay; (MeTommueckre ykazaHUs K DNEeKTPUIECTBO
2. Pemenue 3anau. MIPAKTHKYMY). U MarHeTusM.

3 [1. ITogroroBka or4era 1mo 3amauus cMm. B «OnTHKa 1 Bounnsl.
nmabopaTopHoii pabote «3yueHue aToMHas (Hu3nKa» Ontuxa. — M.:
CepHANBHBIX 3aKOHOMEPHOCTEN (MeTommdeckne ykazaHUs K 3 oruers |Jlanp, - 2016.
CIICKTpa BOZOPOIa»; MPAKTUKYMY). Pexum goctyna
2. Pemenue 3agau. 9bC

3|1. ITogroroska or4era 1o 3amanust cM. B «ONTHKA U «M31aTEIBCTBO
nabopaTopHoOi padbore aToMHas Qu3uKa» «JTauby.
«[ToyKOIMYECTBEHHBIN aHATIH3 (MeTomuYecKue yKa3aHus K 3 OTHYETHI
COCTaBa CIUIABOBY, MPAKTUKYMY).

2. Pemenue 3agau.

3 [TToaroToBKa K KOJUIOKBHYMY IO CwMm. OnieHOYHBIE CPENICTBA 3 R
pa3geny «CTpoeHHE aTOMay. TEKYIIEro KOHTPOJIS.
06wwan TPyA0EeMKOCTb CaMOCTOATEIbHOW PaboTbl NO AUCLMMANHE (Yac) 27
Bromxet BpeMeHH caMOCTOATENEHON paOOTHI, TPEAYCMOTPEHHBIH YaeOHBIM 27

TUTAHOM JIJIS1 TAHHOM TUCITUTUTHHEI (Jac)

4.3 ConeprxkaHue pa3iejioB H TeM JHCHUILIHHBI

TpynoemkocTs
JUCIUTLIAHBI 6
(3.e.)
HaumenoBanue | Pa3zged 1. OnTuka
OCHOBHBIX DneKkTpoMarHuTHas mpupoza ceeta. ONTHYECKUN U BUTUMBIN JHana30HbI
paznenon 3JIEKTPOMAarHUTHBIX BOJIH. BonHoBoe ypaBHeHue. CkopocTh cBeta. [lnockue
(MopyIeit) u cepuueckue BoaHbI. BomHOBOM GpOHT.

BOJIHBI.

HrroTona.

JKpaHe.

pubOpOB.

3aKOHBI OTPasKeHHUs M NMPEJIOMJICHHS CBETOBBIX BOJIH 3aKOHBI OTPAKCHMUSI
Y IIPEJIOMJIEHUS CBETA HA TPAHULIE pa3Jiena JUdIIEKTPUKOB. DopMyIIb
Openens. [lonHoe BHyTpeHHEe OTpakeHue cBeTa. BonoKkoHHas onTHKa.
HNuTteppepenuns cBera nTepdepeHiins MOHOXpOMATUYECKUX BOJIH.
JiBynydeBas untepdepenius. Cyneprno3uius miockux BojiH. Pa3HocTh Xoa.
YcnoBus nHTEpPEPEHIMOHHBIX MAKCUMYMOB U MUHUMYMOB. CTostune

IIpocserienne ontuxku MuTepdepenims B TOHKUX 1ieHKax. [lonockl
paBHOM TOJIMHBI U paBHOTO HakioHA. [IpocBeTiienne ontuku. Komibia

MHorosyuyeBasi UHTep(pepeHuus. Y cioBus HHTEP(HEPEHIUOHHBIX
MaKCHUMYMOB 1 MUHUMYMOB JJIsl MHOTOJTy4€BOM HHTEP(PEpEHIINH.
JAu¢ppakuus ceera. [Ipunnun [toiirenca-OpeHens, ero HHTerpagbHast
3aIUCh U TPAKTOBKA.
Meton 301 @penenst 3oubl Openens. [I[puMeHeHne BEKTOPHBIX HarpamMm
JUIs aHalu3a TU(PaKIMOHHBIX KapTuH. J[udpakuus Ha KpyriioM OTBEpCTHH U

Judpaxunonnas pemerka {udpaxus Opaynrodepa Ha menu.
Judpakiuonnas pemerka. Jucnepcus u paspeniaroniasi cujia CreKTpaibHbIX

JAuppakuus peHTTeHOBCKHX JIy4eil Ha KpUCTAJUIMYECKOUN penIeTKe.
®opmyna Bynbda-bperra, naysrpammel, edaerpaMmsl.
PeHTreHoCTpyKTYpHBII aHaIn3, ero NpUHIUIB U npuMeHeHue. ['onorpadus




U €€ NPAKTUYECKOE NCIIOJIb30BAHNUE.

Ionsapu3anus ceera.EcTecTBEHHBIN U MTOJSIPU30BAHHBIN CBET. JIMHENHHO-,
LUPKYJSPHO- U DJUIMIITUYECKHU - ITOJIIPU30BAHHBIN CBET.

3akon MamrocaCrenens nosispusauuu ceera. [loaspusatops! u
aHaJIM3aTopbl cBeTa. 3aKoH Mautoca. [lonsgpusanus npu oTpakeHUu U
IIPEIOMJIEHUH CBETa Ha I'PaHULIE IBYX JUAJIEKTPUKOB. 3akoH bprocrepa.
IousipumeTpusaBpaleHne IOCKOCTH MOJIAPU3ALUN B KPUCTAITMYECKUX
tenax. Caxapumerpus. MckyccrBenHas anuzorponus. @oToynpyrocts.
Dddext Keppa. [IBoitHoe myuenpenoMieHie B MarHUTHOM T10JIE.
Jucnepcust u norJiomenne ceera Mas3oas u rpynmnoBas CKOPOCTH, UX
cooTHowmeHue. HopmanbpHas 1 aHOMaJIbHAsL JUCTIEPCUS TIOKA3aTes
npesnomiieHus. J(ucrepcuoHHO€E pacilyibIBaHUE BOJIHOBBIX [1AKETOB.
DJIEKTpPOHHAas Teopus aucnepcuKiaccuyeckas 3J1€KTpOHHAS TEOpUs
JUCIepCUU. 3aBUCUMOCTH [TOKA3aTeIeH MPEIOMIICHHUS U TOIJIOIIEHUS OT
4acTOTBHI.

3akon byrepa-Jlamoepra-bapa Ilornomenue cBera. 3akon byrepa-
Jlam6epra- bapa. Ontudeckas IIOTHOCTb U €€ (PU3NUYECKHI CMBICIL.
Pe3onancHoe nmornomienue ceera. Mcnons3oBanue 3akoHa byrepa-Jlambepra-
bepa s n3ydeHuss XMMHUECKOIO COCTaBa BEIIECTBA.

Paccessnne cBera MoJIEKyIISIDHOE pacCEsiHUE CBETA. 3aBUCUMOCTh
WHTCHCUBHOCTH PAaCCESHHOTO CBETa OT YacTOTHI cBeTa (hopmyna Pames).
Kom0unnanmnonnoe paccessinue cBera. CTOKCOBBIE U aHTUCTOKCOBBIE JTyUH.
3akoHbl reomerpuyeckoil ontuku [Ipuniyn depma u 3aKOHBI
TFE€OMETPUUECKOHN ONTUKH.

LenTpupoBannas ontuyeckasi cucrema IIpenomienue u otpaxkeHue cBera
Ha cpeprueckux noBepxHocTsAX. ToHkas nuH3a. DopMysa TOHKON JTMH3BI.
LlenTpupoBaHHast ONTHYECKAsI CUCTEMA.

®oromerpuss PoTOMETPUUECKNE TIOHATHS U €AMHULIBI U3MEPEHUS: CBETOBOU
MIOTOK, CHJIa CBETA, OCBEUIEHHOCTh, CBETUMOCTb, SIPKOCTh; JIAMOEPTOBCKUI
HCTOYHUK CBETA.

3aKkoHbI TenJIOBOro u3aydyeHus TeroBoe uznydenue. M3myuarenbHas u
MOTJIOIIATENIbHAS CIIOCOOHOCTH BEIIECTBAa UX COOTHOLIeHHe. Moenb
abcomoTHO 4€pHoro Tena. 3akoH Ctedana- boibimana, Gpopmyna cMeleHus
BuHa.

Kpusuc BosiHoBO# Teopuu cBera u popmyia Ilnanka @opmyna Panes-
JbxnHaca. OTpaHMYEHHOCTD KJIACCUYECKONW TEOPUU U3ITYUEHHSI. DIEMEHTBI
KBaHTOBOro noaxoja. @opmyia [lanka.

®oto3d ekt BzaumoseiictBue GoToHOB € 1ekTpoHaMH BHenHui
dbotordext. Pabotsr A.I'. CtoneroBa. YpaBHeHHEe DUHINITEHHA.

JaBienne cBera u 3¢gppext Komnrona dpdexkr Komnrona. JlaBnenue
ceeta, onbITHI I1.H. JleOenena.

Paspnen 2. Ctpoenue aroma

Muxkpomup. Macmtadbl. Koncrantsl. HeBO3MOXKHOCTD OMMCaHMs SIBICHUHN B
MHUKpPOMHPE B paMKax KJIACCHUECKON TEOPHH.

3aK0HOMEpPHOCTH B aTOMHBIX cniekTpax CepuanbHble 3aKOHOMEPHOCTHU B
CIIEKTPE aTOMa BOAOPOJa. DKCIIEPUMEHTAIBHOE JOKA3aTENbCTBO JUCKPETHOM
CTPYKTYpPBI aTOMHBIX ypoBHe#. OnbITel @panka u ['epna.

Boposckas Teopusi atroma Bogopoaa Onbitel Pesepdopaa. [Inanerapras
MojIeTb aToMa U npo0biema yctoiunBoctu aToMoB. [loctynatet bopa.
BounoBblie cBoiicTBa BemecTBa ['unoresa ne-bpoiinsa. BoiaHoBele cBolicTBa
yactull. [Ipunuun neonpenenenHoctu I'eiizenOepra.

YpaBHenue Hlpenunrepa. KopnyckynsipHO-BOIHOBOM qyanu3m: GOTOHBI U




MHUKpoUYacTHUIbl. BoHOBast GyHKIUS U €€ CTAaTUCTUYECKOE TOJIKOBAHHUE.
KBanToBaHuE SHEPTUU U MOMEHTA UMITYJIbCA.

TepMbl COCTOSTHMIA MHOT03JIEKTPOHHOI0 aTOMa MyJIbTUIIJIETHOCTD
CIIEKTPOB, CIHH eKTpoHa. Dddexr 3eemana, s dext Llrapka. [Tpunnun
[Taynu. Pacnpenenenue 3J1eKTPOHOB 10 SJHEPreTUYECKUM YPOBHSIM aTOMA.
Orntryeckre KBaHTOBBIE T€HEPATOPHI.

CocTaB M XapaKTepUCTHKA aTOMHOIO0 siipa Pa3mep, Macca u sHEprus
cBs3m snpa. Jledext Macchl. 3aBUCUMOCTD YACTBHOW SHEPTUU CBSI3H SIpa OT
YHUCIIa HYKJIOHOB. SIIepHbIE CUJIbI U X CBOMCTBA.

SlnepHble peakIuM U 3JIeMEeHTApPHbIE YacTUIIbI Sl /IepHbIC pEaKINU 1
3aKOHBI coXpaHeHus. I (HEeKTUBHOE CEUeHUE PEAKIINH U SAMHHUIIBI €€
n3MepeHus. Peakuuu, BeI3bIBa€Mble HEUTPOHAMU. PalnOaKTUBHBIE YaCHI.
Peaknus nenenus snep. Kiaccrl 31eMeHTapHBIX YacTHULL.

Dopmsbl
TEKYLIEro Y CTHBIN OIIPOC, OTYETHI, KOJUIOKBUYMBI
KOHTPOJIA

®opma
IIPOMEKYTOUHOM OK3aMeH
aTTecTalluu

4.3.1 llepeyeHb NpaKTHYECKUX 3aAHATHI U JIA0OPATOPHBIX padoT

TpynoeMkocTb ]
(uac.) E L=
Ne paznena u g % |
TEMBI z > 5
Ne /it HanmenoBanune 1abopaTopHBIX paboT = &5
JCLMTIIMHBL Beero W3 mux = s 2
(Mopyist) aco [paKTHYECKas § 52
1 B IIOATOTOBKA g e =
S
1 13,15 Onpexnenenne nokazareneit 4 OIIK-4
MPETOMJIEHHUSI Ta30B U KUJKOCTEN Ha OIIK-6
unteppepomerpe UTP-1. _
a
2 1.6,1.8 Omnpenenenue JIMHBI BOJHBI U3TyYEHUS 8 5
o =
Jasepa ¢ MOMOIIbI0 AUPPAKITMOHHOM g
pELIETKH. %
3 |1.10,1.11 | IIposepka 3akoHa Maroca. 8 =
m
4 1.12,1.15 | U3ydeHue BpalieHus MIOCKOCTH 8 2
TOJISIPU3ALAN U OTIPE/IETIEHNE =
KOHIIEHTPAILIUK PACTBOPOB OMTHYECKU :
AKTHUBHBIX BEIIECTB C IIOMOIIBIO %
MOJISIPUMETpA. °
v S
5 1.22,1.23 | Onpenenenrie MocTossHHOM [Imanka. 4 2
=
6 22,23 N3ydeHne cepranbHbIX 2 2
3aKOHOMEPHOCTEH CITIeKTpa BOJIOPOJIA.
7 24,26 [TonykonuyecTBEHHBIN aHAIN3 COCTaBa 2
CITJIABOB.

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE WH3y4YeHHe
CaMOCTOSITe/ILHOH padoThI CTY/IECHTOB

®opMmupyemas

WJIK
KOMIICTCHIUA

No Tema 3amanue




1. IloaroroBka otyera 1mo
nabopaTopHoii paboTte
«Omnpenenenue nokasarenei
MIPEJIOMJICHUS Ta30B U
JKAJIKOCTEN Ha
unreppepomerpe UTP-1»;
2. Pemenue 3agau.

3amanus cM. B «OITHKA U
aToMHas pu3nKa»
(MeToaMUecKue yKa3aHus K
[IPAKTUKYMY).

1. IToaroroBka oT4yera 1o
nabopaTopHoi paboTe
«OmnpeneneHue JJIMHBI
BOJIHBI M3JIYYCHHS JIa3epa C
MOMOIIBIO AUPPAKITHOHHOM
PEIIETKN

2. Pemenue 3amad.

3amanus cm. B «OnTuka u
aToMHas pu3rKay
(MeTonMuecKue yka3zaHus K
MIPaKTUKYMY).

1. IToaroroBka or4yera mo
nabopaTopHoi padboTe
«IIpoBepka 3akoHa
Mamrocay;

2. Pemenue 3amgau.

3agaHua cm. B «ONTUKa n
aToOMHaA pu3nKa»
(meToaunueckme ykasaHus K
NPaKTUKyMy).

1. [TogroroBka oT4yeTa 1Mo
nabopaTopHoi paboTe
«M3y4yenue BpameHus
IUIOCKOCTH TOJISIPU3ALNY U
onpeieNieHue
KOHIIEHTPAIlUU PacTBOPOB
ONTHUYECKH aKTUBHBIX
BEIIECTB C MOMOIIBIO
MOJISIPUMETPAY;

2. Pemenue 3amau.

3ananus cM. B «OnTHKa 1
aToMHasi (PU3UKa»
(MeToaMuecKue yka3zaHus K
MPAKTUKYMY).

IToaroToBKa K KOJJIOKBUYMY
1o pazgeny «OnTukay.

Cwum. OneHouHBIE CpesicTBA
TEKYIEro KOHTPOJIS.

1. IToaroroBka or4era 1mo
nabopaTopHoii pabote
«OrnpenenenHue NOCTOSTHHON
ITnankay;

2. Pemenue 3amau.

3ananus cM. B «OnTHKa U
aToMHas (pu3nKa»
(MeTroaMuecKue yka3zaHus K
MPAKTUKYMY).

1. [TonroroBka oTUeTa MO
nabopaTopHoi paboTe
«M3yueHue cepuanbHBIX
3aKOHOMEPHOCTEHN CIEKTpa
BOJIOPOJAY;

2. Pemenue 3agau.

3amauusg cM. B «OmTHKA U
aToMHas (pU3nUKa»
(MeToaMuecKre yKa3zaHUs K

MIPAKTUKYMY).

1. ITogroroBka oruera 1o
nabopaTopHoOi paboTe
«ITonykonnuecTBEHHBIN
aHaJIU3 COCTaBa CILJIABOBY;
2. Pemrenne 3agau.

3aganus cM. B «ONTHKA U
aToOMHas
duzukan(MeToAMYECKUE
YKa3aHUs K MPAKTUKYMY).

[ToaroroBka K KOJUIOKBUYMY
no pazaeny «CTpoeHue
aToMay.

Cwm. OueHouHBbIE cpencTBa
TEKYIIETO KOHTPOJIS.

OIIK-4

OIIK-6

OIlK-4.1
OIIK-4.2
OIIK-4.3

OIIK-6.1
OIIK-6.2
OIIK-6.3




4.4. MerToanueckne YKa3aHUsi 10 OPraHM3alMU CAMOCTOATEJbHOH PadoThI
CTYEeHTOB

CamocrosTenbHass paboTa CTYACHTOB, CBsI3aHHAs C MOJTOTOBKOH OTYETOB IO
BBITIOJTHEHHBIM J1a00paTOPHBIM paboTaMm, 3aKpEIUICHHEM TEOPETUYECKOro MaTrepuaja B BUIE
MOJrOTOBKH K KOJUIOKBHYMaM, IIPOBOJUTCS BO BHEAYTUTOPHOE BPEMSI.

Cmpykmypa omyema no 1abopamopuou pabome:

1. [ens paboTHI.

2. TeopeTrndeckas U SKCIIEPUMEHTAIbHAs YacTh.

3. BbInosiHeHHE pacyeTHBIX B COOTBETCTBUU C METOJUYECKUMH YKa3aHHSAMHU K KaXJIOH
pabore.

4. BoiBoA (Ha OCHOBE MOJYYEHHBIX PE3YJIbTATOB).

Aspmyko A.A., CapaeB B.B., baxenoBa A.JI. ®uzuka. Yacte 2. DIEKTPUYECTBO M
MarHeTusMm (MeToIM4YecKue yKka3aHus K npaktukymy). Upkyrck: Upkyt. roc. yn-t, 2009. — 78 c.

CapenseB U.B. Kypc obmeit ¢usuku. B 3 1. Tom 2. DJAEKTpUUYECTBO U MarHETH3M.
Bonuel. Ontuka. — M.: Jlans,- 2016. Pexxum noctyna ObC «M3narensctBo «JIaHby.

4.5. I[IpumMepHasi TeMaTHKA KypCcOBBIX padoT (Ip0eKTOB)
HET

V. YYEBHO-METOJIMYECKOE U MH®OPMALIMOHHOE OBECHEYEHUE
JUCLMILINHBI (MOLYJIS)

4) OCHOBHAS IMTEPATYpa:

1. Casenses, U.B. Kype obmeii ¢pusuxn. B 3-x 1. Tom 3. Ontika. AToMHas Qpusuka. -
M.:Jlaus, 201 1. Pexum noctyna IBC «M3narenscrso «Jlans».+

2. Kyanenos C.H. Kypc ¢msuxn ¢ npumepams pemienus sanay — M. Jlans.- 2014,
Pesxumaocryna 9bC «Manarenscrso «Jlane», +

3. Jlorynona, 9. B. Mpaxtukym no dusmxe : yuebuoe nocobue / 9. B. Jlorynosa.

Omck : Omcknit TAY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — TekcT : 31CKTPOHHBIA //
Jlaus : 2nexTponHO-6uGamoTeunas cucrema. — URL: https:/e.lanbook.com/book/136149 (nara
obpauenus: 12.04.2022). — Pexum A0CTYNA: U4 aBTOPH3. 10b30BaTe e, +

4. dusuka: Kype nexunii ; yueGroe nocobue : B 3 wactax / cocrasutens J1. A. Ky3una. —
Bonoraa :Bol'Y, [6. r.]. — Yacrts 3 : OnTuka, KBaHTOBaA (M3HKA, CTPOCHHE S/pa, (huzuka
TBEpnoro Tena — 2014, — 168 ¢. — Teker : anexTpounsii // Jlans yleKTponHo-OnOIHoTCYHAA
cuctema. — URL: https://e.lanbook.com/book/93123 (nara obpateHua: 12.04.2022). — Pexum

JIOCTYNA: JUIA aBTOPH3. NoJAb3oBare/ei.+

0) AonoANKTENLHAS JHTEPATYpA:

1. Casenves U.B. Kypc obmeit ¢uzuxn. B 3 1. Tom 2. DnekTpHUeCTBO H MArHETHIM.
Bonnst. Onika. — M.: Jlans,- 2016. Pexusm aoctyna 9bC «M3narenscrso «Jlanb».+

2. Caseiases, U.B. Kype o6meit pusuxu. B 4-x 7. Tom 3. KsanTosas onTHka. ATOMHAs
(pusuka. Ouzuxa Tepaoro Tesa. OHIMKA ATOMHOrO AAPA H SICMEHTAPHBIX HACTHIL — CI16.:
Jlane,2011. Pexum noctyna IBC «Maaarenserso «Jlanp».

3. ®pum C.D., TumopesaA.B.Kype obumeii dusuxu. B 3-x 11. T.3. Onrtuxa. AToMHas
dusuxa.~ M.: Jlaus,- 2008, Pesxnm aoctyna IBC «Haaarenscrso «Jlanby.

B) ba3sl 1aBHEBIX, EEQOPMANHOHHO-COPABOYHbIE H II
http://elibrarv.ru/

HCKQBRIE CHCTEMBITS

https://isu.bibliotech.ru/
http://rucont.ru/



https://isu.bibliotech.ru/
http://rucont.ru/

https://e.lanbook.com/

https://ibooks.ru/

https://www.rsl.ru/

http://testfiz.ru/
http://www.studmed.ru/testy-po-fizike/
https://www.test-uz.ru/online_test.php?cat=fizika

B cootBerctBun ¢ m. 4.3.4. ®I'OC BO, oOydamommmcsi B TEYECHHUE BCETO Iepuoia
oOyueHHss oOecriedyeH HEOTPaHMYCHHBIH J0CTyn (YAaJeHHBIM JOCTYN) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. OtkpeiTasgs »>neKTpoHHas 0a3a pecypcoB M HCCIENOBaHUN «YHHUBEPCUTETCKAS
uHpopmanmonnas cucrema POCCHUS» [DnektponHbIi pecypc] : caiit. — Pexum
nocryma: http://uisrussia.msu.ru GeccpovHsbIii

2. TocynmapctBenHast uH(popManuoHHas cucremMa «HamuonanbHas —3neKTpOHHAsS
oubmmoreka» [DekTpoHHBIN pecypc] : caldT. — Pexxum mpoctyma: http://H30.pd. 6Geccpounsbrii

3. Hayunas snextponHas Oubnuoreka «ELIBRARY.RU» [OnexktpoHHbI pecypc] :
caiit. — Pexxum mocryma: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AT
ot 24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. goctym: http://elibrary.ru/

4. OBbC «U3znarensctBo Jlanb». Kontpakt Ne 100 or 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neiicTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

6. DOBC DU3 «bubmmorex». ['ocynapcTBennsii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmmorex». Jlunensuonnoe cornamenune K [ocymapctBeHHOMYy KoHTpakTy Ne 019 ot
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aelicTBus: 6ecCpOYHBIIA.

7. OBC «PykonT» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r.
Cpok neiictBus mo 13.11.2021r. goctym: http://rucont.ru/

8. DBC «Aiibykc.py/ibooks.ru» Kontpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk neiictust mo 13.11.2021 r. nocryna: http://ibooks.ru

9. 00O «3naextponHoe uznarenscTBo Opai». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pgeiictBus mno 17.10. 2021 .
nocrym: https://urait.ru/ Jlunensuonnsiit kouTpakt Ne 04-E-0258 ot 20.09.2021r. AkT npuema-
nepenaun Ne 5684 ot 18.10.2021; Cpok aevictus o 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUC», xontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiicteus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://dlib.eastview.com

11. OO0 «1 [ «I'pebennnkoBy», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHHUE JUCHUITJINHBI
6.1. YueOHo-1a60paTopHOE 000py/10BaHUE:

[lomemenuss Ui TpoBeNeHUsT  JIEKIUMOHHBIX U JaOOpaTOpHBIX  3aHITHH,
YKOMILIIEKTOBaHHbIE HEOOXOAUMBIM 000pYyJOBaHHEM, IPUOOPHOI 0a30ii, a UMEHHO:

No HanmenoBanue KonnuectBo

Cnexkrporpad MCII-51

Jlaboparopnas yctanoBka OKJI-6

MynbTUMETp

RN k|-

1
2
3 Cnekrpodoromerp «IIpomdkonad»
4
5

WnTtepdepomerp



https://e.lanbook.com/
https://ibooks.ru/
https://www.rsl.ru/
http://testfiz.ru/
http://www.studmed.ru/testy-po-fizike/
https://www.test-uz.ru/online_test.php?cat=fizika
http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

6 Karomnsrit ocrimmtockon OKJI-505 1
7 Ocummutockon CJI-1TA 1
8 Monoxpomatop YM-2 1
9 Jlazep nosynpoBoiHUKOBEIH JITT 2
6.2. [IporpaMMHoOe obecneyeHue:
Cpok
HaumenoBanue Jara IEUCTBHUS
No IIporpammHOToO Kon-Bo Obocrosarme A1 a aBa
- porp monp3oBanus 110 BhLAaTHa 11pas
IpOaYyKTa JIMOCH3UN II0JIb30BAaH
us
1. | Microsoft Office 12 Howmep Jlunensnu Microsoft 01.12.2009 | Geccpouno
Professional Plus 2007 46211164 T'oc.KOHTpPAKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
2. | Microsoft® Windows® 12 Howmep Jlunensuu Microsoft 01.12.2009 | 6eccpouno
Professional 7 Russian 46211164 T'oc.KOHTpaKT
Upgrade Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 YcnoBus Y CIoBUSI NCTIONB30BaHUS IO YcnoBust | GeccpouHO
npaB006naz[aTeJ1$1 CCBIIIKE: HpaBoo6naz[
https://www.openoffice.org/li aTenst
censes/PDL.html
6.3. TexHnueckue u JIeKTPOHHBbIE CPeACTBA:
Meroanueckoil ~ KOHUENUMENW  MpEenojaBaHUsl  MNPEAYCMOTPEHO  MCHOJb30BaHUE
TEXHUYECKUX M DJIEKTPOHHBIX CPEACTB OOydYeHHS U KOHTPOJISI 3HAHUH CTYICHTOB:

My.]'[BTHMCI[HﬁHLIC IMPpE3CHTaluU.

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

B KauyectBe MHTEPaAKTMBHbLIX GOPM OOy4YeHUs, MPUMEHAEMbIM B Mnpolecce oby4yeHus,
npoBoaATca cobecenoBaHUA NPU 3alUTE OTYETOB MO NPAKTUYECKUM 3aHATUSM.

IIpu peannzanuu MpOrpamMMbl

JaHHON IUCIUILIMHBI HUCIIOJIB3YIOTCA  PA3JIMYHBIC

00pa3oBaTelbHbIC TEXHOIOTUH

1.

Pa3noypoBHeBOE
o0yueHue

VY npenogasarens MOSIBIIETCS BO3MOKHOCTh TIOMOTaTh ciaadoMmy,
YAENSATh BHUMaHUE CUJILHOMY, PEaM3yeTcsl JKeJlaHue CHUIIbHBIX
yJamuxcs ObIcTpee U Iiy0)ke IpoABUraThcs B 00pa30BaHUM.
CunpHble yyarmecs yTBEp>KIat0TCsl B CBOUX CIIOCOOHOCTSIX,
cyabble MMoJIy4atoT BO3MOXKHOCTb UCTIBITHIBATh YUEOHBIH ycIIex,
MOBBIIIAETCS] YPOBEHb MOTHBAIIMH YUEHBbSI.

[TpoekTHbIE METO/IbI
o0ydeHus

Pabora o 1aHHOI METOUKE 1aeT BO3MOKHOCTh PAa3BUBATh
MHMBUAYaJIbHbIE TBOPUECKHE CIIOCOOHOCTH yyaluxcs, 0osee
OCO3HAHHO MOAXOJUTH K MPO(PECCHOHATILHOMY U COITUAIEHOMY
CaMOOTIPEICICHHIO

HccnenoBarensckue
METO/Ibl B 00Y4EeHUU

JlaeT BO3MOKHOCTh y4aIllUMCS CAMOCTOSITENILHO TIOTIOJIHATH CBOU
3HAHUS, TTyOOKO BHUKATh B U3y4aeMylo Mpo0aemMy U Ipeanoarath
IyTH €€ PELIeHUs, YTO BaXXHO NpU (OPMHUPOBAHUU MUPOBO33PEHHUS.
DT0 Ba)KHO /7S OTNIpeeTICHUS] HHIMBUYaTbHOU TPACKTOPHH
Pa3BUTHSI K&KA0T0 00Y4aroLerocs




4. | JIeKIMOHHO- JlaHHas cucrema 1aeT BO3MOKHOCTb CKOHLIEHTPUPOBATh MaTEepHal
CEMUHAPCKO- B OJIOKH U TIPENOJHOCUTD €ro KaK eIMHOE 1IeJI0e, a KOHTPOJIb
3a4eTHasi CHCTEMA IIPOBOJIUTH 110 NPEJIBAPUTEIIBHOM OJIrOTOBKE 00yUarOIIUXCsl

5. | Uadopmannonso- V3MeHeHne u HeorpaHUYEHHOE 00O0TaIIeHUE COIePIKAHUS
KOMMYHHKAIIMOHHbIE | 00pa30BaHMsl, UCIIOJIb30BaHHE HHTETPUPOBAHHBIX KYpCOB, JOCTYI B
TEXHOJIOTUH MHTEPHET.

6. | Cucrema dopmupoBaHue EPCOHUPUIIMPOBAHHOIO yUeTa JJOCTUKEHUN
WHHOBAllUOHHOMN 00y4aromerocsi Kak HHCTPYMEHTa TeIarorn4ecKOi OIEPIKKH
OLICHKHU COLIMAJILHOTO CaMOOIIPENEICHMS, OIIPEACIICHUS TPACKTOPUH
«opThOINO» VHJIMBUIYQJIbHOT'O Pa3BUTHUS JUYHOCTH

HaumeHoBaHMe TeM 3aHATHI ¢ HCNOJb30BAHNEM AKTHUBHBIX (DOPM 00yUeHHUS:

®dopma / Metozbt Kon-Bo
Ne Tema 3auaTus Bup 3ansatus
UHTEPAKTUBHOTO 00yUYeHHS 4acoB
1.| Pa3nen 1. Ooruka MPAKTUYECKHUE OTYET 26
2.| Paznen 2. Ctpoenne atoma IIPAKTUYECKHE OTYET 10
Hroro yacos 36

VIIl. OHEHOYHBIE MATEPHUAJIbBI IS TEKYIIEI'O KOHTPOJISI U
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OueHo4YHBIE CPEACTBA TEKYIIETOKOHTPOJIS

Kommerenmum,
KonTponupyembie TeMbl KOMITOHEHTHI
Ne Bun xonrposns POHPY
(pa3nensl) KOTOPBIX
KOHTPOJIMPYIOTCS

1 | BemonHenue nabopaTOpHBIX

pabot. Hanncanue otueTos. Paspgen 1. OnTuka OIK-4

Komnoksu

— OIIK-6
2 Boinonnenue nabopaTopHbIX
Paznen 2. Ctpoenue atoma
pabot. Hanncanue oT4eToB.

Koninoksuym 1. Onruka

1. DOnextpomarHutHas mnpupoaa cBera. OnTudyeckuid W BHUIUMBIM  JMATa30HBI
AJIEKTPOMAarHUTHBIX BOJH. BonHoBoe ypaBHeHue. CkopocTh cBeta. Ilnmockue u cdepuueckue
BOJIHBI.

2. 3aKkOHBI OTPaXCHUS W TPEJIOMJICHHS CBETa HA TPAaHUIE pasfiesia IHIICKTPUKOB.
Dopmynsl Openens. [IoaHoe BHyTpEeHHEE OTpakeHHE CBeTa. BOJIOKOHHAs ONTHKA.

3. Wutepdepenmus MOHOXpOMATHYECKMX BOJH. JIBymydeBas wmHTephepeHIus.
Cynepno3unus miockux BoiH. Pa3HocTh xona. YcioBust MHTEp()EPEHIMOHHBIX MAaKCUMYMOB U
MUHUMYMOB. CTOSYME BOJIHBI.

4. MWurepdepeHuus B TOHKUX MIIeHKaX. [1og0ckl paBHON TOJMIIMHBI M PABHOTO HAKIIOHA.
IIpocsetiienne ontuku. Konbna HetoToHa.

5. VYcioBus uHTEpHEPEHIIMOHHBIX MAaKCUMyMOB M MHHHMYMOB JUI MHOTOJIyY€BOM
UHTEp(EepeHITIH.

6. Hudpakuus ceera. [lpunuun [roiireHca-®penens, ero MHTErpaibHas 3alKuch U
TPaKTOBKa.




7. 3ounbl Openens. [I[pumeHeHne BEKTOPHBIX AHAarpaMM JUIsl aHaIMu3a JUQPPaKIHOHHBIX
KapTuH. [{udpakiys Ha KpyrioM OTBEPCTUH U SKpaHe.

8. Judpakuus Dpayarodepa Ha menu. Judpakumonnas pemerka. Jucrmepcus u
paszpelaroias Cujia CleKTpaJbHbIX TPUOOPOB.

9. udpakuusi PpEeHTTEHOBCKUX Jy4yed Ha KpUCTAUIMYecKoi pemerke. Dopmyna
Bynbda-bperra, naysrpammsl, 1ebaerpaMmbl. PEHTTeHOCTPYKTYpHBIN aHaIN3, €ro MPUHIUIIBL U
npuMeHeHue. ['onorpadus u ee mpakTHIECKOE UCTIOTIb30BAHHUE.

10. IMonsapuzamuss cBera. EcrecTBeHHBI W MOJSPU30BaHHBIN CBeT. JIuHelHO-,
LUPKYJISPHO- U SJUIMIITUYECKH- [TOJIIPU30BAHHBIN CBET.

11. Crenenp mnonspuzauuu cBera. [lomspu3aTopel W aHAIU3aTOPhl CBETAa. 3aKOH
Mamntoca. [lonsipuzanus npu oTpakeHUU U NPEIOMIEHUH CBETA HA TPAHUIIE JIBYX JUAJIEKTPUKOB.
3akoH bprocrepa.

12. Bpamenue IMIOCKOCTH MOJISIPU3ALMM B KPUCTAJUIMYECKHX Tenax. Caxapumerpus.
HckyccrBennas anuzorponus. Iddext Keppa. J[BoiiHoe TydenpenomieHie B MAarHUTHOM IT0JI€.

13. da3oBas u rpymmoBas CKOPOCTH, MX COOTHOIIEHHWE. HopMmanbHas M aHOMajbHAs
JUCTIepCHUs TTOKa3aTels mpesioMmiieHus. J{ucrnepcuoHHoe paciibiBaHNE BOJTHOBBIX ITAKETOB.

14. Kiaccuueckast 5SJI€KTpOHHAas Teopus JUCIEPCUU. 3aBUCHMOCTH IIOKa3aTesei
MPETIOMIICHUS U TOTJIOIIEHUS OT YaCTOTHI.

15. Ilornomenue ceta. 3akoH byrepa- JlamOepra- bapa. OnTuueckasi TUIOTHOCTh U €€
busnueckuit cmbicn. Pe3onancHoe morniomieHue cBeta. Mcmonb3oBaHue 3akoHa byrepa-
JlamGepra-bepa st n3y4eHus XMMUYECKOTO COCTaBa BEIIECTBA.

16. MounekynspHOe paccessHue CBeTa. 3aBUCUMOCTh MHTEHCUBHOCTH PACCESIHHOTO CBETa
OT 4acToThI cBeTa (popmyrna Panes).

17. KomOunamnmonHoe paccesinue ceeta. CTOKCOBbIE U @HTHCTOKCOBBIC JTYUH.

18. Ilpunmun depma 1 3aKOHBI TEOMETPUUYECKON ONTHKH.

19. IIpenomienue U oTpakeHUE CBeTa Ha chepUUECKUX MOBEPXHOCTAX. TOHKas TUH3A.
®dopmyna TOHKOM JIMH3BL. L[eHTpupOoBaHHas oNTHYECKasi CUCTEMA.

20. ®doromerpuyecKkre MOHATHS M €AMHUIBI U3MEPEHUs: CBETOBOW IMOTOK, CHJIa CBETA,
OCBEILIEHHOCTb, CBETUMOCTD, IPKOCTb; TAMOEPTOBCKUI UCTOYHHK CBETA.

21. TennoBoe u3nydyeHue. M3nyuaTenpHas W MoOrJouiaTenbHas CIIOCOOHOCTH BEIECTBa
ux cooTHomieHue. Monens abcomtoTHo uépHoro tena. 3akon Credana- bonbimana, gpopmyna
cMelieHus Buna.

22. ®opmyna Panes-JlxuHca. OrpaHMYEHHOCTh KJIACCHYECKOH TEOpUH W3ITYYCHUSI.
DneMeHTHl KBaHTOBOro noaxoaa. @opmyna Ilnanka.

23. BzammopeiictBre (GOTOHOB ¢ dnekTpoHamMu Baemnuii ¢otordext. Paborer A.T.
CroneroBa. YpaBHeHHE DUHIITEHHA.

24. D¢ddexr Komnrona. laBnenne cera, onbitel [1.H. JleGenena.

Konnoksuym 2. CtpoeHue atoma

1. Mukpomup. Macmradbel. KoncranTsl. HeBO3MOXXHOCTH oOmNHCAaHUS SIBICHUH B
MHUKpPOMHpPE B paMKax KJIACCUUECKON TEOPHH.

2. CepuanpHble 3aKOHOMEPHOCTH B CIIEKTPE aToOMa BOJIOPOJA. DKCIEPUMEHTATBHOE
JI0Ka3aTeNNbCTBO AUCKPETHOM CTPYKTYpHI aTOMHBIX ypoBHEW. OnbiTel dpanka u ['epua.

3. Ompiter Pesepdopna. IlmanerapHas Mojenb aTtoMa W TpodiieMa YCTOWYHUBOCTH
atomos. [Iocrynars! bopa.

4. T'mnote3a ne-bpoinst. BonHoBwie cBoiicTBa yactuil. [IpuHIMN HeompemaeneHHOCTH
[eiizenbepra.

5. VYpaBuenue Ilpenunrepa. KopmyckymsipHO-BOJHOBOW Jyanu3M: (OTOHBI U
MHUKpOYacTHUIlbl. BoiHOBas pyHKIMS U ee cTaTUCTUYECKOe ToJIKoBaHUe. KBaHTOBaHUE YHEPTUU U
MOMEHTA UMITYJIbCA.



6.

MybTUIIIIETHOCT CIIEKTPOB, CIIHH 3JIeKTpoHa. DddekT 3eemana, a¢dext Illtapka.

[Tpunmun [Maynu. Pacnpenenenue 3J1€KTPOHOB MO SHEPTETUUECKUM YPOBHSIM aToMa.

7.

Pasmep, macca u sHeprusi cBsizu snapa. Jledext Maccel. 3aBUCUMOCTH YIETBHOM

OHCPIUH CBA3U AApa OT YMUCJIa HYKJIOHOB. Hz[epHHe CHJIBI U MX CBOMCTBA.

8.

SlnepHble peakIMM M 3aKOHBI cOXpaHeHHs. D(PPEeKTHBHOE CEYeHHE pEaKUuu |

CAUWHHNIBI €€ U3MCPCHUA. PeaKI_[I/II/I, BbI3bIBACMBIC HCfITpOHaMI/I. Pa,Z[I/IoaKTI/IBHI)Ie YJacChl. PeaKI_[I/IH
ACJICHUA AJCP. Knacchl 9JICMCHTAPHBIX YaCTHUII.

8.2. OneHo4ynble cpeacTBA 1A IPOMEKYTOYHOM aTTeCTALUH

IIpumepHBIii CIMCOK BONPOCOB K IK3aMEHYy

NoookrwnpE

TOJIITMHBI
8.
TOJIITMHBI

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Beenenue B onrtuky.

3aKOHbBI OTPaKEHUS U MPETOMIICHUSI CBETOBBIX BOJIH.

CootHorienue (a3 kojnebaHu CBETOBBIX BOJH HA TPaHUIIE pa3jieia Cpel.

VYcnoBue uaTEpHEPSHITUN CBETOBBIX BOJIH.

WNuTtepdepeHius miocKux CBETOBBIX BOJIH.

HNHuTepdepeHys IUINHIPHICSCKIX CBETOBBIX BOJIH.

WNurepdepenius cBeta MNP OTPAKEHUH OT TOHKUX IUIACTHHOK ITOCTOSIHHOM

. HpOCBeTHCHI/Ie OIITHUKH.

WNnTtepdepeniuss cBeta npu OTPAXKEHUM OT TOHKHUX IUIACTUHOK IIE€PEMEHHOM

. Konsna Herotona.

HNurepdepomerp Maiikenbcona. Pedpakromerp.

MHoronyudeBast HHTeppepeHIHs. 3aBUCUMOCTh UHTEHCUBHOCTHU OT Pa3HOCTH (a3.
MHoromnyueBas uaTepdepeHys. [ 1aBHbIe 1 BTOPUYHBIE MAKCUMYMBI.
BpemeHnHast KOrepeHTHOCTb.

[TpocTpaHcTBEHHAsE KOT€PEHTHOCTb.

ITpuauun I'tolirenca-dpenens.

3oHbl OpeHerns.

Judpakuus Openenst OT KPyrioro OTBEPCTHSL.

Hudpaxus OpeHens oT Kpyriaoro JuUcka.

Hudpakuus Opaynrodepa ot mienu.

Judpaxnuonnas pemerka. OcHoBHas hopmyna quppakiimOHHON PELIeTKH.
VYrnoBas mupuHa AUPPAKIIUOHHBIX MAKCHMYMOB.

VYrioBas u MuHeNHas aucnepcust IupakMOHHON peeTKH.

Pazpemarommas cuna criekrpansHoro npudopa. Kpurepuii Panes.

®opmyna 1udpakIMOHHON PELIeTKU AJI1 HAKJIOHHO MaJaloluX Jydei.
Judpakiuss peHTreHOBCKUX Jy4ded OT NPOCTPAHCTBEHHBIX CTPYKTYp. DPopMyibl

Jlay» u Bparra-Bynsda.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

[TonsiTue o ronorpagumu.

EcTecTBEHHBIN U NOJIAPU30BAHHBINA CBET.

3akoH Mantoca.

[Tonsipusanus cBeTa Ha rpaHuIle IBYX cpell. Yrod bprocrepa.
JBornoe nydenpenomiienue. [Ipusma Hukooms.
UckycctBenHoe nBoiiHOe ydenpenomierue. Dddext Keppa.
Bpamenue ninockoctu noispusanu. [Hongpumerpusi.
HckyccTBeHHOE BpalieHre I0CKOCTH mojsipusanun. D¢ ekt Dapanest.
HopmanbHas 1 aHoMalIbHAsA JUCTIEPCUU CBETA.

DNEeKTpOHHAs TEOPUS IUCTIEPCUH.

[Tornomenue cBeta. 3akoH byrepa-Jlambepra-beepa.
@da30Bast ¥ rpymnIoBasi CKOPOCTH.

KorepenTtHoe paccesHue cBeta. 3akoH Pases.



38. KomOuHamoHHoe paccesiHue CBeTa.

39. Dddext BaBunosa-Uepenkona.

40. 3axonbl reomeTpuueckoit ontuku. [punimn @epma.

41. IlpenomieHue U OTpaxkeHHe Ha CHEepUUECKUX MOBEPXHOCTSIX.

42. Toukas nuH3a. POpMyIia TOHKOM JTHH3HI.

43. JluH3a MpOU3BOJILHOMN TOMMIMHBL. DOpMyIia IEHTPUPOBAHHOMN ONTUYECKON CUCTEMBI.
44. ®oromerpuueckue BeauuuHbl. Cuia cBeTa U OCBELIEHHOCTD.

45. TlpoTskeHHbIE HICTOYHUKH CBETa. SIPKOCTh U CBETUMOCTb.

46. OrpaxarenbHas U MOTJIOIATeIbHAS CIOCOOHOCTH a0COIIOTHO YEPHOTO TEa.
47. TemnoBoe uznydeHue. 3akonnl Credana-bonpivana u Buna.

48. 3akon Kupxroda.

49. ®opwmyna Panes-/xunca u runoresa [lnanka.

50. ®opmyma [1nanka u 3akoH Ctedana-bonsiMana.

51. ®opmymna [1nanka 1 3aK0H crieKTpajIbHOro cMerieHus Buna.

52. ®orosnexrpuueckuit apdexr. Dopmyna DitHmTENHA.

53. ®oronkl. JlaBiaeHuE CBETA.

54. D¢ddexr Komnrona.

55. Cnexktp aromapHoro Bojgopoaa. O6o6menHas ¢popmyna bansmepa.
56. PentreHoBckoe m3iryueHue. 3akoH Mo3iu.

57. OmnbiTel @panka u ['epua.

58. Mognens Pesepdopaa u boposckas Teopust aroma Boiopoa.

59. Boansl ne-bpoits. {udpakius 31eKTpOHOB.

60. I[Tpunuun HeonpenenenHoctu I eizenbepra.

61. Ypasuenue lllpeaunrepa.

62. Hyxionsl. SlnepHble CHIIBI M UX CBOMCTBA.

63. Snepubie peakiuu. Kiacchl s1eMeHTapHBIX YaCTHII.

KPUTEPUU OUEHNBAHUA PE3YJIBTATOB OBYUYEHUSA

1. Ctynenty HeoOXOAMMO BBINOJHUTH 5 maboparopHbelx pabor. Kaxmas pabota
OIlcHUBaeTCd MakcuMyM Ha 3 Oamwna. Ilpu BeImogHEHUH JTaOOPATOPHBIX PAOOT OLIEHUBAETCS
TE€XHUKa BBINOJIHEHUs, OQOpPMIICHHE OTYETOB, BKIIOYaroliee oOpabOTKy 3KCIEepUMEHTATbHBIX
paHHBIX.

2. IlpenycmotpeHo 2 cobeceoBaHUs 110 TEOPETUYECKOMY MaTepualy B BHJE
KOJJTIOKBUYMOB. Kaxkaast Tema olieHnBaeTcs MakcUMyM Ha 3 Oaia.

MaxkcumanabHOe KOJMUecTBO 0auioB Ha sk3amene 30.

OneHka «Hey10BJIETBOPUTEIBHO»:

(dbparMeHTapHOE 3HAHHME TMpeAMETa, OTCYTCTBHE YMEHHMM U HABBIKOB MPUMEHEHUS
METOI0B M MOJXOA0B H3y4aeMOW JWUCLUIUIMHBI NPH peleHuH y4eOHbIX 3amad (meHee 50
0ayuIoB).

OneHka «y/J10BJIETBOPUTEIHLHO»:

HECUCTEeMATU3UpPOBAaHHBIE 3HAHUS MpeaMeTa, YaCTMYHO C(OPMHUPOBAHHBIE YMEHHS U
HaBBIKM NPUMEHEHUs METOJIOB U MOIXOJOB M3y4aeMOW JUCLUIUIUHBI NMPH PELICHUH y4eOHBIX
3anay (50-69 6amios).

Onenka «xopomo»:

B IIEJIOM, C()OPMHUPOBAHHBIC, HO COZIEpIKAIINE OTICIbHBIC TPOOETbl 3HAHUS TPEIMETa,
yYMEHHUE TPUMEHSTh METOJbl U TMOIXOJbl M3Yy4aeMOW NUCIUIUIMHBI MPU PEHICHUH Y4eOHBIX U
MPAKTUYCCKUX 3aJa4 ¢ MUHHUMAJIbHBIM KOJIUYCCTBOM OIINOOK HCIIPUHIUITHAJIIBHOTO XapaKTeEpa,
HaJIMYMe HAaBBIKOB MPUMEHEHUS METOJIOB M MOAXO0J0B M3y4yaeMoOil AMCLUUIUIMHBI NPH PELICHUU
yueOHBIX U npakTuyeckux 3anad (70 - 85 Oamos).



OueHka «OTJIHYHO»:

cOpMHpPOBaHHBIE M CHCTEMATU3MPOBAaHHBIC 3HAHUS MpeaMera, C(HOPMHUPOBAHHEIC
YMEHHSI ¥ HABBIKM MIPUMEHECHHSI METOJIOB U TMOJXOJI0OB M3Y4aeMON TUCIUIUIMHBI TPU PEIICHUN
y4eOHBIX M MpakTH4YecKuX 3am1a4 (86-100 6amwion).

Pa3paboTumnkmu:

npodeccop Capaes B.B.

(noonucw) (3anumaemas 00IINCHOCMY) (unuyuanvl, pamunus,)

Mporpamma cocTaBnieHa B COOTBETCTBUM € TpeboBaHUAMU PITOC BO 1 y4yeToM peKoMeHaunii
MOOIT no HanpasneHnto NoAroToBku 04.03.01 — «Xumms».

[Iporpamma paccMOTpeHa Ha 3acelaHuM KaeApbl TEOPETUYECKOW U MPUKIIATHOU
OPraHUYEeCKOM XMMHH U MOJIMMEPU3ALMOHHBIX IIPOLIECCOB

MpoTokon Ne 3 o1 «06» mas 2024 r.

Mo 3aB. Kategpoi /j{j/— KumxHses B.H.

Hacmosawas npoecpamma, ne moocem Obimb 60CHpoussedeHa Hu 6 Kakou gopme Oe3
nPedsapumenbHo20 NUCbMEHHO20 PA3peueHus Kagheopvl-paspadomyuxa npoepammol



