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1. HEJIM M1 3AJJAYM JUCHMUILINHBI

Henb auctumiausel - GopMUpOBaHHE €IWHON, CTPOMHOM, JIOTHYECKH HETIPOTHBOPEUYUBON
(GU3NYeCcKoil KapTUHBI OKPYXAIOIIEro Hac MHpa, LEIBHOTO TMPEACTaBICHUS O IMpoleccax Hu
SIBIICHUAX, HNPOUCXOAIINX B HEXHMBOW M KMBOW MPUPOJE, HAYUYHOTO CHOCOOA MBILICHMS,
CO3JIaHHE y CTYACHTOB COBPEMEHHOH HAyYHOW M METOJOJIOTHYECKOW 0a3bl sl MOHUMAaHHS U
YCBOEHHUS CIEUMATIBHBIX M TEXHUYECKMX JUCIUIUIMH, HEOOXOIUMBIX [uid paboThl IO
CIICLIMAJIBHOCTH.

3aiauu JUCIHUIUIMHBI - U3y4YE€HUE OCHOBHBIX 3aKOHOB ONTUKH U aTOMHOM (PU3MKH, a TaKxKe
IIPUHLMIIOB, YNPABIAIOMIMX IPUPOJHBIMHU SIBICHUSAMH W IPOLECCAMHM, HA OCHOBE KOTOPBIX
paboTaroT MalllMHbI, MEXaHW3MBbI, anmapaTbl U NMPUOOPHI COBPEMEHHOW TEXHUKHU; OBJIAJICHHUE
MprUeMaMH U METOAAMHU PELLIEHUS] KOHKPETHBIX 33/1a4 U3 pa3IN4HbIX 001acTel ONTUKU U aTOMHOMN
(U3MKY; O3HAKOMJICHHE C MPOCTEHUIIMMH ammnaparaMmy, NpubopaMud MU CXEMaMHu, KOTOpbIe
HCIOJIb3YIOTCA B (PU3MUECKUX M TEXHOJOTMYECKHX J1a00paTOPHUSX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOITI BO

2.1. Yuebnas mucnumuinHa «OnTHKa W CTPOSGHUE aTOMa» OTHOCUTCS K 0a30BOM
(06s13aTeNbHOMN) YaCTH MPOTrPaMMBbl.

2.2. Jlna w3ydeHUs NaHHOW y4eOHOW IUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, YMEHUS |
HaBbIKU, GOPMUPYEMBIE MTPEALIECTBYIOINUMHU AUCHUTUTHHAMMU:

Ne i/t Koa nuciuninyel HanmeHnoBanue npeaecTBYOMMX JUCIUTIIINH
1 b1.0.09 Bbe3zonacHOCTE XU3HENEATEIHLHOCTHU
2 b1.0.10 MareMaTuka
3 51.0.12 MexaHnka 1 MOJICKYJISIpHAs (pU3HMKa
4 b51.0.13 DJIEKTPUYECTBO M MarHeTHU3M
5 b1.0.15 OO0mmasa xumMusa. XuMHsI HEMETAILIOB
6 b1.0.28 Oxpana Tpyna

2.3. [lepeuenp nocienyoOMUX yueOHbIX JUCHUILUINH, I KOTOPbIX HEOOXOIUMBI 3HAHUS,
YMEHHS U HaBbIKU, (OpMUpPYEMbIe JTaHHON YU4EeOHOMN AUCHUTIIHHOM:

Ne ni/m Kop nucrunnnnbl HaumeHoBaHue MocieayomuX TUCIUIUINH
1 b1.0.17 AHaIUTHYECKAs] XUMHUS
2 b1.0.18 Du3uko-XxUMHUYECKHUE METOIbl aHAIN3a
3 b1.0.22 HNudopmarrka u BEIYMCITUTENIbHAS TEXHUKA
4 b1.0.24 dusnueckas XUMHUs. DJIEKTPOXUMHUSL. XUMHUYECKas
KUHETUKA U KaTalu3
5 b1.0.26 [Ipoueccsl u anmapartsl
6 b1.B.04 dusnyeckue MeToAbl UCCIIEIOBAHUS
7 b1.B./1B.06.01 Teopus u npaktuyeckoe npuiioxenue I11P
8 b1.B./1B.07.01 PeHTreHocneKkTpanbHble METOIbI AaHAJIN3A

3HaHUe JaHHOW TUCHMILIMHBI HEOOXOIUMO MPH JalbHEHIIeM 00y4eHUHN B MarucTpaType
U acIUpaHType, a Takxke B chepax npodeccuoHaIbHON AATEIBHOCTHU  3[JpaBOOXPaHEHUE (CUHTE3
U KOHTPOJIb KayecTBa JIEKAPCTBEHHBIX MIPENAPATOB), XUMHUS IPUPOJHOTO OPraHUYECKOTO ChIPbS
(u3yyeHue cocTaBa M pa3paboTKa CIOCOOOB MepepaboTKM M MPAKTHUECKOTO HCIOIb30BaHUS
MPOAYKTOB U3 YT, He(TH, IPUPOAHOTO ra3a) u Jp.



3. TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS IMCHUIIJIMHBI

[Ipouecc oOCBOEHHS HUCLMIIIIMHBI

HampaBjiIeH Ha (QOpMHUpOBaHHE KOMIETEHIHI

(amemenToB cienytouux kommnereHuuii) B coorBerctBuu ¢ ®I'OC BO u OIl BO no nannomy
Hanpasienuto 04.03.01 «Xumus», npoduis: TeopeTudeckas U IPUKIaIHAS XUMHUSL.

Ilepeyens muIaHUpyeMbIX pe3yJIbTATOB 00yUYeHHS N0 JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHHUS] KOMIIeTeHIIUH

KoMmnerennust

HNnpnxaTopsl
KOMIETeHIUH

PesynbTaThl 00yueHust

OIIK-4. Cnocoben
[UTAaHUPOBATh PAOOTHI
XUMHYECKOU
HaINpaBJIeHHOCTH,
00pabaThIBaTh U
UHTEPIPETUPOBATH
MOJTyYE€HHBIE PE3YJIBTATHI C
UCITOJIb30BAHUEM
TEOPETUYECKUX 3HAHUN U
IMPAKTUYCCKUX HAaBLIKOB
peIICHUA MAaTEMATUICCKUX U
(dusnueckux 3anaq

OIIK-4.1. Mcnonp3yer
0a30Bble 3HAHUS B 00JIACTH
MaTeMaTUKH U (PU3UKU TPU
TUIaHUPOBaHUU paboT
XUMHUECKON
HAIPaBJICHHOCTH.

OIIK-4.2. O6pabaTbiBaeT
JAaHHBIC C UCIIOJIb30BAHHEM
CTaHIAPTHBIX CITIOCOOOB
aHHpOKCHMaHHI/I YU CIICHHBIX
XapaKTEPUCTHK.

3Hath (yHAAMEHTAJIbHBIC pa3ieibl  (QU3KKH
(37K TPUYECTBO U MATHETH3M ) ISl TNTAHUPOBAHUS
paboOT XMMHUYECKOH HAMIPABICHHOCTH.

YMeTh UCMONB30BaTh TCOPSTUUYCCKUE 3HAHMSI IO
AJIEKTPUYUCCTBY M MAarHETU3MY MPH TIIAHUPOBAHUU
IKCIICPUMECHTAIBHBIX Pa0oOT.

Brnajets HaBbIKaMH TTAHUPOBAHUS PabOT
XMMHUYECKOH HAIPaBJICHHOCTH OMHUPAsACh Ha
0a30BbIc 3HAHUS (PU3UKHU (AIECKTPUICCTBO U
MarHeTHu3Mm).

OIIK-4.3. MuTepnpeTupyet
Pe3yabTaThl XUMUYECKUX
HaOJIIOIEHHUI ¢
UCIIOIb30BaHUEM
(u3NUECKUX 3aKOHOB U
IIPEACTABICHUM

3HaTh (M3MUYECKUE 3aKOHBI, KOTOPbIE JIeKaT B

OCHOBEC XUMHUYCCKUX HpOHeCCOB, JUIA
00BEKTUBHOM HHTEPIPETALNT pe3ylIbTaToB
HCCIIEIOBaHUM.

YMeTh HHTEPIPETHPOBATH pe3yabTaThI

XMUMUYECKHX HaOIIONCHUN C HCIOJIB30BaHUEM
(bU3UYECKNX 3aKOHOB U MPEACTABICHUI.

Brnanets HaBbIKaMK HHTEPIPETALUN
9KCIEPUMEHTAIBHBIX JAHHBIX C HCIIOIb30BAHUEM
MPECTABICHUI 0 MATHUTHBIX U JIEKTPHUECKUX
SBIICHUSX.

OIIK-6. Cnocoben
MIPEACTABIATH PE3YJIBTATEI
cBoeil pabOTHI B yCTHOM U
MTMCBMEHHOU (opMe B
COOTBETCTBHH C HOPMaMH H
MIPaBHJIAMH, IPUHATHIMU B
poeccruoHaTEHOM
coo01ecTBe

OIIK-6.1. ITpencrasisier
pe3ysbTaThl paboTHl B BUAIE
OTYeTa 10 CTaHAAPTHOU
(hopme Ha pycCKOM SI3bIKE

3HaTh CTaHIapTHbIE (QOPMBI HPEACTABICHHS
pe3yibTaToB paboTsI MIPUHSTHIMU B
MpoQeCCHOHAIBHOM COOOIIECTBE.

YMeTb npencTaBisTh OTYETHI 10 CTAHJAPTHBIM
(hopmaM Ha pyCcCKOM SI3BIKE.

BrnajieTh HaBBIKAMH MPEJCTABICHUS PE3yJIbTATOB
paboThl B YCTHOM M MUCBMEHHOM (opMme.

OIIK-6.2. ITpencrasisier
HH(pOPMAIIIO XUMUYECKOTO
COIEPIKAHHSA C YIETOM
TpeOoBaHUH
o6ubmmorpaduyueckoi
KyJIbTYPBI

3Hath TpeGoBaHUS oubmmorpaduyeckoit
KyJbTYpbl, NPEIbsBISEMBblE K IPEICTaBICHHUIO
nH(pOopMaNK B MUCEMEHHON opMme.

YMeTh NpeAcTaBIATh HHPOPMALHIO C YIETOM
TpeboBaHni ONOMMOTpadIEeCKON KYIbTYPHL
Braners HaBbIKaMH NpelCTaBIeHHIS HHOPMaLH
XHMHYECKOTO CO/ICP)KAHUS C YIETOM TpeOOBaHHIt
Oubnmorpaduaeckor KyIbTYPBL

OIIK-6.3. ITpexacrassier
pe3yabTaThl paboThl B BUIC
TE3UCOB JOK/Iaaa Ha
PYCCKOM M aHTJIMHCKOM
SI3BIKE B COOTBETCTBHUU C
HOpMaMH U TIpaBUIaMH,
MPUHATHIMUA B XUMUYECKOM
coo01ecTe

3HaTh HOPMBI ¥ TpaBWiIa MPEACTABICHHS
pe3yIbTaToB PabOTHI B BHIE TE3WCOB AOKJIA/A HA
PYCCKOM M aHTJIMACKOM SI3BIKE.

YMeTh MpeacTaBiIsATh pe3yabTaThl PaOOTHI B BUE
TE3UCOB JOKJaJa Ha PYCCKOM M aHIJIMHCKOM
SI3BIKE.

BrnaseTr HaBBIKAMH MIPEACTAaBICHUS PE3yIbTATOB
paboTHI B BH/IE TE3WCOB JOKJIAAa B COOTBETCTBUU
C HOpPMamMHM W TpaBWIaMH{, TPHHATHIMA B
XHUMHYECKOM COOOIIEeCTBE.




4. COOJEP KAHUE U CTPYKTYPA JUCIUIIJIMHBI

TpyaoeMKOCTb NUCHUIUIMHBI COCTABIISAET 7 3a4€THBIX €AMHULL, 252 yaca, B TOM YHUCIIE
135 — xonrakrtHsle yacel, 54 — CP.
dopma NpoMeKYyTOYHON aTTECTALMU: dK3aMEH

4.1. Conepmalme AUCHUIVIMHBI, CTPYKTYPHPOBAHHOC€ 110 TEMaM, ¢ YKazaHUEM BU/10B
yqeﬁm,lx 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA aKaJeMHYECKHX YacoB

Bupl yueGHO# paboThl, BKIHOUYas DopMmBbI TEKYLIIEr0
s CaMOCTOSTENBbHYI0 paboTy 00ydaroumxcs u KOHTPOJIS
] TPYIOEMKOCTh YCIIEBAEMOCTH;
5 (B yacax) Dopma
g( K 5 8 MIPOMEXKYTOUHOM
5 : OHTaKTHaﬂGpa6OTa MpernoaBaTess g3 aTTecTalN
Ne % 9 s € 0DyHaroINUMHCAH S 38 (no cemecmpam)
- Pasien IMCHMIIIUHEL/ TEMBI < ; 2
/i 5 = T .
o | 8 = 2 o 2 s
a3 = 2 g ¥~ g 2
a, § o 3 Q 8 = s =
= o K on = =W = Q
= = o = ZEl O 2 &
> % <O o] = ) IS
= (5] o < = = = ~ >
==} = Lg o S 38 <:|J: g
) S o Q. 3
=~ = OE <
IIpoBepka
1 | Pazgen 1. OnTuka 3 3626 24 4| 2 | 39 POBEP
otueToB JIP u /I3
Pazgen 2. Ctpoenue ITposepka
2 P 3 16| 6 | 10 | 4| 2 | 30 posep
aToMa otueToB JIP u /I3
IIpomexyTouHas
P y 3 6 9K3aMCH
aTTecTarnus
Hroro yacos 216 34132| 18 | 8 | 10| 69 45
4.2 Tl;1aH BHeayTUTOPHOI CaMOCTOSITeJIbHOM PadoThl 00y4YAIOIIUXCS M0 TMCHUTLTHHE
CamocTosTenbHas paboTa 00yJalonmXCst VYyebHo-
% METOAUYECCKOC
3 H 3atpartsl | OeHOYHOE
2 a3BaHUE pasziena, TEMbI . Cpoxku obecneyeHue
> Bun camocrosiTensHO# paboTh BPEMEHHU| CPEACTBO .
&) BBIIIOJIHCHU | CaMOCTOATCIbHOU
(uac.)
paboThI
3 |1. IToaroroska oruera 1o 3amanns cMm. B «OnTuka u Meroanueckue
nabopatopHoii pabote aToOMHasl (PU3MKay» YKa3aHHUs K
«Ormpenenenue moka3aTemne (MeTogmyeckne yKa3aHUA K 8 oTders |TPAKTHKYMY
MIPETOMIICHHUS Ta30B U KUAKOCTEeH Ha |TIPAKTUKYMY). «Onrtuka u
untepdepomerpe UTP-1»; aToOMHas
2. PemieHue 3aay. busmKay.
3|1. IToaroroBka oT4era o 3amanns cMm. B «OnTuka u
nmabopaTopHOii paboTe aTOMHas (pr3uKay
«Ormpenenenue IUHBI BOTHBI (MeTogmyeckne yKa3aHUA K 8 R
M3IIy9eHHS Ja3epa ¢ TOMOIIBI0 MIPAKTAKYMY).
T(PPaKITNOHHON PEIIeTKNY; 118
2. Pemrenne 3agau.
Heaems
3|1. IToaroroBka oT4era o 3amanns cMm. B «OnTuka u
nmaboparopHoit pabote «IIpoBepka  |aTomHas Gpu3MKa 8 P
3akoHa Maitrocay, (MeToamyeckne yKa3aHUA K
2. Pemenue 3a1au. MIPAKTHKYMY).
3|1. IToaroroBka oTueTa o 3aganug cM. B «ONTHKA U
nmabopatopHoit paboTe «V3ydeHne  |aTomHas GpU3MKa»
BpAaIICHU IJIOCKOCTH TOJSIpU3aiy  |(METOANYECKHE YKa3aHUS K
U OTIpeJieieHIE KOHIICHTPAITUH MPAKTAKYMY). 8 OTYETHI
PACTBOPOB ONTHYECKH aKTUBHBIX
BEIIECTB C MIOMOIIIBIO MOJISIPUMETPAY;
2. Pemenue 3agau.




CamocTosiTesbHast paboTa 00yJaronmxcst VYuebHo-

g 3arpatsl |OneHO4YHOE MCTOMMHCEEKOT

% Hassaune pasea, TeMel Bun camocTosTeNnbHOM paboThl Cpoxn BpEMEHHU| CPEJICTBO obecnedenne .

@] BBIITOJTHCHU A (‘{ac.) CaMOCTOATCIIBHOU

paboTEI

3 [[ToaroToBKa K KOJUIOKBHYMY IO Cwum. OueHouHbIe cpeacTBa 7 vO Cagennbes 1.B.
pazaeny «OnTukay. TEKYIIETO KOHTPOJIS. Kypc obmreit

3|1. [ToaroroBka oTyeTa IO 3amanus cM. B «ONTHKA U ¢usuku. B 3 T.
nmabopaTopHOt paboTe aToMHas (Qr3uKay Towm 2.
«OnpeneneHue NOCTOSHHON (MeToMYecKre yKa3aHus K 8 oruetsl | DIEKTPUUECTBO
[Tnankay; MPAKTUKYMY). Y MarHETH3M.
2. Pemienue 3ajau. Bomnnsl

3]|1. INoxroroBka oT4era Mo 3amanus cM. B «ONTHKA U Onrrka. — M.:
naGopartopHoii pabote «M3yuenne  |aTomHas Gu3MKa» Jlans, - 2016.
CepHUalTbHBIX 3aKOHOMEPHOCTEN (MeTomYecKue yKa3aHus K 8 oraersi  |PEKUM NOCTYTA
CIIEKTPa BOIOPOIa»; [PAKTUKYMY). 9BC
2. Pemenue 3aau. «3maTenbeTBO

3 (1. IToaroroBka oTyeTa MO 3ananus cM. B «ONTHKA U «JTaHby.
nabopaTopHOi paboTe aToOMHas (pr3uKay
«ITomykomuuecTBEeHHBIN aHAIU3 (MeToaMYeckue yKa3aHUS K 8 OTUETHI
COCTaBa CIIJIaBOBY; MPaKTUKYMY).
2. Pemenue 3aaau.

3|IoaroroBka Kk KOJNIOKBUYMY IO CwMm. OueHouHBIE CpeicTBa 6 SR
pasneny «CTpOSHHE aTOMaY. TEKYIIEro KOHTPOJISL.
OO011ast TPYA0EMKOCTh CAMOCTOSITEIBHOM Pa0OThI IO TUCIUILTHHE (Jac) 69
BromkeT BpeMeHH caMOCTOSTENEHON padoThl, TPEAYCMOTPEHHBIH yueOHbIM 69

TJTAHOM JIJTs1 TAHHOM JUCIMILIMHEI (Jac)

4.3 Conep:xkaHue pa3aejioB U TeM THUCUUILIHHBI

TpynoeMKocTh
JMCIUTUTHHEI 6
(3.e.)
HaumenoBanue | Paszgea 1. OnTuka
OCHOBHBIX DJeKTpoMarHuTHas pupoaa cera. ONTHYECKUI ¥ BHIUMBIN JIHAaNa30HbI
paszesnos AJIEKTPOMArHUTHBIX BOJH. BotHOBOE ypaBHeHHe. CKopocTh cBeTa. [nockue
(Momynein) U cepudeckre BOIHBL. BoTHOBOM (pOHT.

3aKOHBI

OTPAKEHUA H MPECJIOMJICHUA CBETOBBIX BOJH 3aKOHBI

OTPaX€HUS M NPEJOMIICHHMS] CBETAa Ha IPAHULE pas3fesia JIUIIEKTPUKOB.
®opmynsl Openens. [lonHoe BHyTpeHHEe oTpaxeHue cBera. BomokoHHas
ONTHKA.

HNurteppepenuus cBera lHTepdepeHlns MOHOXPOMATUYECKUX BOJIH.
JIBynyudeBas unTepdepenuus. Cyneprno3uuusi MIOCKHX BOJH. Pa3HOCTh
xofa. YcioBus HHTEPHEPEHLIHUOHHBIX MAaKCUMyMOB W MHHHUMYMOB.
Crosiune BOJIHBI.

IIpocBersienne ontuku VHTepdepeHIMss B TOHKMUX IUleHKax. Ilomockl
paBHOM TOJIIMHBI U paBHOro HakioHa. lIpocBernenne ontuku. Kompna
HproroHa.

MmuoroayuyeBass uHTepdepeHuus. YcnoBus  MHTep(EpPEHIIMOHHBIX
MaKCUMYMOB ¥ MUHMMYMOB JJIsl MHOTOJTy4€BOM HHTep(hEpEeHINH.
JAu¢ppaxknus cera. [Ipunnun [rolirenca-Ppenens, ero HMHTErpajlbHas
3aIUCh U TPAKTOBKA.

Merton 301 ®penens 3oubl Ppenens. [IpuMeHeHne BEKTOPHBIX AUarpaMMm
JUIg aHanu3a AUppakiuOHHBIX KapTuH. [udpakuus Ha KPyraoM OTBEPCTUH
U DKpaHe.




Judpakuuonnas pemerka J[(udpakmus OpayHrodepa Ha IIETH.
Hudpaknuonnass  pemerka. Jlucmepcuss W paspemiaromias — cuiia
CHEKTPATBHBIX TPHOOPOB.

JAudpaknus PEeHTreHOBCKUX JIy4ell Ha KpPHUCTAUIMYECKOW pEIIETKE.
dopmyna Bynbda-bperra, Jay3rpamMMmBel, nebaerpaMMbl.
PeHTreHoCTpYKTYypHBII  aHanM3, €ro MNPUHUMIBI UM NPUMEHEHHE.
Tonorpadust u ee MpakKTHYECKOE MCTIOIb30BaHHE.

MMonsipu3anus cBera. ECTECTBEHHBIN U MOJAPU30BaHHbIN CBET. JIMHEHHO-,
LHUPKYJISPHO- U SJUIUIITUYECKH- [TOJIIPU30BAaHHBIN CBET.

3akon Mamoca Crenenbp nonspusauuu ceera. llodspuszaropsl U
aHayiM3atopbl cBera. 3akoH Maitoca. [lonsipusanus npu OTpak€HUH U
MIPEJIOMIIEHHUH CBETAa Ha IPAHHULIE ABYX JUAIEKTPUKOB. 3akoH bprocrepa.
Hoasipumerpus BpaiieHne mi0CKOCTH MONSIPU3alUU B KPUCTAITTMYECKUX
tenax. Caxapumerpusi. VckyccTBeHHass aHuzoTponusi. POTOYNPYrocTs.
Dddext Keppa. J[BoitHOE MydenpenoMIeHHe B MATHUTHOM TIOJIE.
Jucnepcusi u norsomenue cgera da3oBas U rpynmnoBas CKOPOCTH, UX
cooTHomieHue. HopmanbHas W aHOManbHasg JUCHEpPCHUs TOKa3aTels
npenomiieHus. JucrepcuoHHOE paciibIBaHNE BOJHOBBIX MTAKETOB.
JJleKTPOHHAsE Teopus aucnepcuKiaccuueckas »5>JIEKTPOHHAs TeOpUs
JCTIepCUU. 3aBUCHUMOCTH TOKa3aTeNled MpeToOMIIEHUS W MOTJIOUICHUS OT
YacTOTBHI.

3akon byrepa-JlamOepra-bapa Ilornomenue cBera. 3akoH byrepa-
JlamGepra- bopa. Onrudeckas TIOTHOCTh W €€ (DU3HUYECKUH CMBICI.
Pe3zonancHoe mornomenue cBera. Mcnosb3oBaHue 3akoHa byrepa-
JlambGepra-bepa mist U3y4eHHs] XUMHUYECKOTO COCTAaBa BEIICCTRA.
Paccesinue cBera MoJleKyJISIpHOE paccesHUE CBETa. 3aBHUCHMOCTh
WHTEHCUBHOCTH PACCESHHOT'O CBETa OT YacTOTHI cBeTa (popmya Pames).
KomOunaunonHoe paccessnne cBera. CTOKCOBBIE U @aHTUCTOKCOBBIE JTYUH.
3akonbl reoMerpuyeckoi ontukm Ilpunmun depma U 3aKOHBI
F€OMETPUYECKOU ONTUKH.

LlenTpupoBanHasi onTuveckass cucrema llpenomiieHne um oTpakeHue
cBeTa Ha cepuueckux MoBepxXHOCTAX. ToHkas nuH3a. Dopmyrna TOHKOM
auH3bL L{eHTprpoBaHHAs ONITUYECKAs CUCTEMA.

®otromerpuss DorToMmeTpuyecKHe NOHATHS W EIWHULBl HU3MEPEHUS:
CBETOBOM IIOTOK, CHJIa CBETA, OCBELIEHHOCTb, CBETUMOCTb, SIPKOCTb;
1amMOepTOBCKHI HCTOYHUK CBETA.

3aKkoHBbI TEMJIOBOro n3jaydenust TeroBoe uznydeHue. MznyuarensHas u
norjouiaTenbHas CrmocoOHOCTH BelIecTBa MX COOTHOLIeHHe. Mojenb
abcomotHo uépHoro Ttena. 3akoH Credana- bonbuMana, ¢opmyna
cMenteHusa Buna.

Kpusuc Bo1HoBoi# Teopun cBera u popmyaa Ilnanka dopmyna Panes-
JbxuHca. OrpaHMYEHHOCTh KJIACCUUECKOM TEOpUH WU3IY4YEHHs. DJIEMEHTHI
KBaHTOBOT0 nojixona. @opmymna Ilnanka.

®ororddpext BiaumoneiictBue (GoTOHOB C 3ekTpoHamMu BHemHuit
¢dotordekt. Paboter A.I'. CroneroBa. YpaBHeHue DiHIITENHA.

JaBienune ceera u 3¢gdext Komnrona Dpdpexrt Komnrona. lasnenue
cBeTta, onbIThl I1.H. JIeOenena.

Pa3pnen 2. Crpoenue aroma

Muxpomup. Macmtadsl. Koncrantel. HeBO3MOKHOCTh OnMcaHus SABICHUN
B MUKPOMMPE B PaMKaX KJIACCUYECKON TEOPHH.




3aKOHOMEPHOCTH B aTOMHBIX cniekTpax CepuanbHble 3aKOHOMEPHOCTH B
CIEKTpPE aromMa BOAOPOAA. OKCIHEPUMEHTAIBHOE  J0Ka3aTeIbCTBO
JMCKPETHOM CTPYKTYphl aTOMHBIX ypoBHEeH. OnbiTel @panka u ['epua.
Boposckas Teopust atoma Bogopoaa Omnbitel Pesepdopna. [Inanerapuas
MOJIeNTb aToMa 1 IpobieMa ycroiunBocTi atoMoB. [loctynaTsr bopa.
BoJunoBble cBoiicTBa BemecrBa Iunoresa ne-bpoina. BomHoBBIE
cBoicTBa yactull. [Ipuniun Heonpenenennoctu ['eitzendepra.

Ypasuenue llpexunrepa. KopmyckysipHO-BOTHOBOH Jayan3M: (GOTOHBI
¥ MUKpouacTHIbl. BoiHOBas (yHKIUS U €€ CTaTUCTUYECKOE TOJKOBAHUE.
KBanToBaHue sHEPriuM U MOMEHTA UMITYJIbCA.

TepMbl COCTOSIHMIT MHOI03JIEKTPOHHOIO aTroMa MyJbTUILNIETHOCTh
CIEKTPOB, CIIUH 3JIeKTpoHa. DpdekT 3eemana, apdekt Ilrapka. [Ipunnun
[Taynu. PacripeneneHnne 371€KTPOHOB IO DHEPTETUUECKUM YPOBHSIM aTOMA.
OnTHyeckre KBaHTOBbIE T€HEPATOPHI.

CocTtaB M XapakTepuMcTHMKa aTOMHOro siapa Pasmep, mMacca u sHeprus
cBs3M aapa. Jledext macchl. 3aBUCUMOCTD YEIbHOM SHEPTUH CBA3H Spa OT
4yyUCla HYKJIOHOB. SIIepHBIE CHIIBI M UX CBOWCTBA.

SlnepHble peakuMu M 3JIeMeHTapHble YacTHUbI flepHble peakuuu U
3aKOHBI COXpaHeHHs. DPPEKTUBHOE CEUCHHE pEaKUM W CIUHHIIBI e
n3MepeHus. Peakiuu, BbI3pIBacMble HEWTpOHAMH. PaJuMOAaKTUBHBIE YacChl.
Peaknus nenenus snep. Kitacehl aieMeHTapHBIX YacTHLL.

®opMmBbl
TEKYILETO
KOHTPOJIS

YcTHBIN onpoc, OTYETHI, KOJUTOKBUYMBI

®dopma
MPOMEKYTOUYHOMH
aTTecTaluu

DK3aMeH

4.3.1 [lepeyeHb NPAKTHYECKHUX 3AHATHH U JIa0OPATOPHBIX padoT

TpynoemkocTb S
(uac.) E o -
Ne paznena u g % E(
(9]
Ne n/n TeMEI HaumenoBanue 1abopaTtopHbix padot g § %
JAUCLUITIIIUHBI Beero W3 vux == S B
(Momys) npaktudeckas | o gz
qacoB o} e =
MOATOTOBKA o
S
1 13,15 Onpenenenue noxkaszarenen 4 OIIK-4
MIPEIIOMJICHUS Ta30B U KUIAKOCTEH Ha _ | OIIK-6
s
unrepbepomerpe UTP-1. 5
2 1.6,1.8 Ornpenenenue JIMHBI BOJHbI U3Ty4EHUS 8 5
Ja3epa ¢ MOMOIIbI0 AU paKInOHHON o)
PEIIETKH. %
m
3 110,111 | IIpoBepka 3akoHa Mairoca. 8 =
=
4 1.12,1.15 | M3y4deHue BpallleHus IIOCKOCTH 8 5
MOJISIPU3AIIUU U OTIPE/IeIIeHNe :
KOHIIEHTPAIIUU PACTBOPOB ONTUYECKU %
AKTHUBHBIX BEIIECTB C IIOMOIIIBIO -
MOJISIPUMETPA. %
5 1.22,1.23 | Onpenenenue nocrosiuHo [Tnanka. 4 S
6 22,23 N3yuenue cepualibHbIX 2
3aKOHOMEPHOCTEH CIEeKTpa BOAOPOA.




7 124,26 [omykonMyecTBEHHBIN aHATIN3 COCTaBa 2
CILIaBOB.

4.3.2. IlepeyeHb TeM (BONMPOCOB), BHIHOCHMMbLIX Ha CaMOCTOSITEJIbHOE H3y4YeHHe
CaMOCTOSITeJIbHOH paboThI CTY/ICHTOB

Ne Tema 3anaHue PopwmHpyemas NJAK
KOMIICTEHIIHS
1. | 1. IlogroroBka oT4yeTa mo 3aganus cMm. B «OnTuka u
nabopaTopHOit padboTe aToMHas (pu3uKa
«Onpenenenue nokaszareneil | (METOJUUECKHUE YKa3aHUS K
MPEJIOMJIICHHUS Ta30B U MPAKTHKYMY ).
JKUJKOCTEH Ha
untepdepomerpe UTP-1»;
2. Pemenwe 3agau.
2. | 1. IlogroroBka oT4era Io 3aganus cMm. B «OnTHKa U
nabopaTopHoOi paboTe aTomMHasi HU3UKa»
«OmnpeneneHue AIMHBI (MeToaMueckue yka3zaHus K
BOJIHBI M3JTyUEHHS JJa3epa ¢ | MPaKTUKYMY).
MTOMOIIBI0 TU(PPAKITMOHHOM
peIeTKn»;
2. Pemenne 3amay.
3. 1. IloaroroBka otyera 10 3amanusg cM. B «OnTHKa U
nabopaTopHoOi padboTe aTomHas pusuka»
«IIpoBepka 3akoHa (MeTomMYEeCKUE yKa3aHUs K
Maitocay; MIPaKTUKYMY ). OIIK-4.1
2. Pemenme 3amay. OIIK-4 OIIK-4.2
4, 1. [Tonroroska oryera 1o 3aganud cMm. B «OnTuka u OIIK-4.3
nabopaTopHoii paboTe aTomMHas HU3UKa»
«M3ydenue BpameHus (MeTomMYeCKUE yKa3aHUs K
TJIOCKOCTH TIOJIIPU3AIMKA U | TPAKTUKYMY).
ompeieICHIE
KOHILIEHTPAllUHU pacTBOPOB OIIK-6 OIIK-6.1
OINTHYECKH aKTUBHBIX OIIK-6.2
BEILECTB C IIOMOIIBIO OIIK-6.3
TTOJISIPUMETPAY;
2. Pemenune 3amay.
5. | lloaroroBka k koutokBuyMy | CM. O1ieHOYHBIE CPEICTBA
1o pazneny «Ontukay. TEKYIIEro KOHTPOJIS.
6. 1. ITonroroBka otryera o 3aganusg cMm. B «OnTHka u
nabopatopHoit pabote aToMHas (pU3nKa»
«OmnpeneneHue MOCTOSHHON | (METOIUYECKHE YKa3aHUS K
ITnankay; MPAKTHKYMY ).
2. Pemenwne 3agad.
7. 1. ITonroroBka otryera mo 3aganudg cMm. B «OnTHka u
nabopatopHoit pabote aToMHas (puU3uKay»
«3yueHue cepuanbHBIX (MeToaMuecKue yKa3zaHus K
3aKOHOMEPHOCTEH CIeKTpa | MPaKTUKYyMY).
BOJIOPOAAY;
2. Pemenne 3agau.
8. 1. ITonroroBka otuyera Mo 3aganusg cMm. B «OnTHuka u
nabopaTtopHoit pabore aToMHas (pU3UKay




«ITomykonu4ecTBEeHHBIN (MeToaMueckue yKa3zaHus K
aHaJIM3 COCTaBa CIUIABOBY; IPAKTUKYMY).

2. Pemenue 3aaau.
9. | HoxroroBka k koutokBuymy | Cm. OnieHOUHBIE CpeCTBA
no pasgeny «CTpoeHHE | TEKyIIEero KOHTPOJIs.
aToMay.

4.4. MeToauuecKkue YKa3aHus 110 Opraim3anuu CaMoOCTOSITEILHOM paﬁoTLI CTYAEHTOB

CaMmocTtosiTennbHasi paboTa CTYJIEHTOB, CBSI3aHHAS C IMOJATOTOBKOH OTYETOB 10
BBITIOJTHEHHBIM J1a00paTOPHBIM pabdoTaM, 3aKpEIUICHHEM TEOPEeTHYSCKOr0 Marephalia B BHJIE
MTOJTOTOBKH K KOJUIOKBHYMaM, TIPOBOJIUTCS BO BHEAYIUTOPHOE BPEMSI.

Cmpykmypa omuema no 1a60pamopHou pabome:

1. Iens paboTHI.

2. TeopeTrndeckas U SKCIIEPUMEHTAIbHAS YacTh.

3. BrImosiHEeHUE pacueTHBIX B COOTBETCTBUHU C METOMWYCCKUMHU YKA3aHHUSIMH K Kax 0N
pabore.

4. BeiBoj (Ha OCHOBE TIOJYYECHHBIX PE3YyJIbTATOB).

Aszpmyko A.A., CapaeB B.B., baxenoBa A.JI. ®uzuka. Yacte 2. DIEKTPUYECTBO H
MarHeTusM (MeTOIMYEeCKue yKa3zaHus K npaktukymy). Upkyrck: UpkyT. roc. yu-1, 2009. — 78 c.

CasennbeB 1.B. Kypc obmieit pusuku. B 3 T. Tom 2. DneKkTprudecTBO U MarueTu3m. BoJiHEL.
Onrtuka. — M.: Jlansb, - 2016. Pexxum goctyna ObC «M3naTensctBo «JlaHby.

4.5, IlpumepHasi TeMATHKA KYPCOBbIX padoT (MPOEKTOB)
HET

V. YYEBHO-METOJIMYECKOE 1 WHO®OPMAIIMOHHOE OBECIHEYEHHWE
TACIHATITAHBI (MOYJIST)

a) OcHOBHasI JMTEpaTypa

1. CasenbeB, 1.B. Kypc obmieit pusuku. B 3-x 1. Tom 3. Ontuka. AtomHas usuka. - M.
Jlanb, 2011. Pexxum noctyna ObC «M3narenbcTBo «JIaHby.

2. Kysnenos C.U. Kypc dusuku ¢ mpumepamu pemenus 3aaad — M.: Jlans, - 2014. Pexxum
nocryna 9bC «13narenbctBo «JlaHby.

0) JlonosiHuTeIbHAS JIMTEPATYpA:

1. CasenneB U.B. Kypc o6mieit ¢puzuxu. B 3 1. Tom 2. DnekTpudecTBO U MarHeTU3M.
Bonanel. Ontuka. — M.: Jlans, - 2016. Pexum nocryna ObC «M3narensctBO «JIaHby.

2. CagenneB, U.B. Kypc o6meii ¢pusuku. B 4-x 1. Tom 3. KBanroBas ontuka. AToOMHas
¢u3uka. Pusmka TBepaoro tena. Guznka arToMHOro s71pa v 3neMenTapHbIx yactul — CI16.: Jlanb,
2011. Pexwum noctyna ObC «M3natenbeTBo «JlaHby.

3. ®pumr C.3., Tumopesa A.B. Kypc obmeit ¢pusuxu. B 3-x 1. T.3. Ontuka. AtomMHas
¢uzuka. — M.: Jlans, - 2008. Pexxum noctyna 9bC «U3narensctBo «JlaHby.

4. Kpaiikusckuii I1.b., Capaes B.B., Hukutuna B.I'. ®u3uka. Yacts 3. OnTrka u aToMHas
¢u3uka (MeToMUecKue yKa3aHus K npaktukymy). Mpkyrck: Upkyt. roc. yH-T, 2009. — 52 c.

B) ba3bl 1aHHBIX, HHPOPMALIMOHHO-CNIPABOYHbIC M TOMCKOBbIE CHCTEMBbI:
http://elibrary.ru/

https://isu.bibliotech.ru/

http://rucont.ru/

https://e.lanbook.com/



http://elibrary.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 coorBerctBun ¢ m. 4.3.4. ®I'OC BO, oOydarommmcsi B TEUEHHE BCEro Mepuoja
oOydeHuss 00eCleYeH HEOTpaHWYCHHBIM JOCTYIN (yHaJeHHBIA JOCTYN) K  AJIEKTPOHHO-
OMOTMOTEYHBIM CUCTEMAaM:

1. OrtkpeiTasgs 2JIeKTpOHHAsT 0a3a pPECypcoB U HCCICHOBAaHUN «YHUBEPCHUTETCKAS
nHpopmanronHas cucrema POCCHUS» [OnextponHblii pecypc] : cait. — Pexum
nocrtyma: http://uisrussia.msu.ru GeccpovHsbIii

2. TocynmapctBenHass wH(pOpManuoHHass cucreMa «HammoHanmbHAS — AICKTPOHHAS
OonbmmoTeKa» [INeKTpOHHBIN pecypce] : callT. — Pexxum moctyma: http:/H30.pd. 6eccpounbiii

3. Hayunas anekrponnas oubnunoreka «k ELIBRARY.RUy [DnekTpoHHBIN pecypc] : caiT.
— Pexxum nocryna: http://elibrary.ru/defaultx.asp. - Koutpakr Ne 148 ot 23.12.2020 r. AKT oT
24.12.2020 r. cpok gerictust mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. ObC «M3marensctBo Jlamby. KonTpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aevicteus mo 13.11.2021 r. goctym: www.e.lanbook.com

5. Kontpakt Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nelcTBUS
mo 13.11.2021 r. moctym: www.e.lanbook.com

6. DOBC DU3 «bubamorex». ['ocynapcrBennsrii konTpakt Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». Jlunensnonnoe cormamenne K [ocymapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Anpec nocryma: https://isu.bibliotech.ru/ Cpok neiictBust: 6ecCpOUHBIA.

7. OBC «Pyxont» Kontpakt Ne 98 ot 13.11.2020 1.; Akt Ne 6K-5415 ot 14.11.20 1. Cpox
nevicteus o 13.11.2021r. gocrymn: http://rucont.ru/

8. DBC «Aiibykc.py/ibooks.ru» Kourpakr Ne 99 or 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk aevicteus mo 13.11.2021 r. mocrtyma: http://ibooks.ru

9. 000 «Dnekrponnoe u3narenbcTBO FOpaiity. Kontpakr Ne 60 ot 23.09.2020r. AkT
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpok ngewictBus mno 17.10. 2021 .
noctyi: https://urait.ru/ Junensuonusii koutpakt Ne 04-E-0258 ot 20.09.2021r. Akt nmpuema-
nepeaaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctym: https://urait.ru/

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

11. OO0 «1J «I'pebennukoBy», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiicteus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YuedHo-1a60paTopHoe 000py10BaHue:

Ilomemmenus  ans  NpOBENEHHUS  JIGKIMOHHBIX M Ja0OpaTOpHBIX  3aHATHH,
YKOMIUIEKTOBaHHBIE HEOOXOIMMBIM 000pYI0BaHUEM, TPUOOPHOI 6a30i, a UMEHHO:

No HanmenoBanue KomnnuectBo

1 Cnextporpad MCII-51

2 Jlaboparopnas ycranoBka PKJI-6
3 Cnekrpodoromerp «IIpomakonad»
4 MyanpTUMETp
5

6

WnTepdepomerp
Karomnsriit ocrimmiockon OKJI-505

NI



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/

7 Ocuumnockon CJI-11A 1
8 Mounoxpomatop YM-2 1
9 Jlazep nmomynpoBoaarkoBbii JIIT 2
6.2. [IporpamMHoOe o0ecnieyeHHe:
Cpok
HanmenoBanue Jarta JIeHCTBUS
No IIporpammuor Koin-B OGocHosanme a1 BBIJIAYHU paB
- porpa oro 01RO nonb3oBanus 110 sa pasa
MPOYKTa JIMIEH3UH | TIOJIb30BaH
us
1. | Microsoft Office 12 Howmep JIunensuu Microsoft 01.12.2009 | GeccpouHo
Professional Plus 2007 46211164 T'oc.KOHTpaKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
2. | Microsoft® Windows® 12 Howmep JIunensuu Microsoft 01.12.2009 | GeccpouHo
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 croBus NCTIONB30BaHUS MO YcnoBust | GeccpodHO
mpaBooONagaTesst | CChUIKE: paBooOIaa
https://www.openoffice.org/li aTens
censes/PDL.html

6.3. Texunueckne v 3J1eKTPOHHbIE CPeCTBA:

Mertoauueckol ~ KOHUIEMIMEH  MOpenoJaBaHUsl  MPEIyCMOTPEHO  HCIMOJIb30BAaHHE

TEXHUYECKUX M DIIEKTPOHHBIX CPEICTB OOY4YeHHs] M KOHTpOJIA 3HAaHUH CTYAEHTOB:
MYJIbTUMEIUNHBIE TPE3CHTALIUH.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT U

B kauectBe HMHTEepakTUBHBIX (hopM OOyueHHUs, MPUMEHSEMBIM B Ipolecce OO0yuyeHHs,

IIPpOBOAATCA CO6€C€,Z[OBaHI/I${ IIpH 3aI0UTEC OTUCTOB I10 IMTPAKTUYCCKUM 3aHATHUAM.

HpI/I pcain3aliii IIpOorpamMmbl HaHHOﬁ JUCHUIITIMHBI  HCIIOJIB3YIOTCA  Pa3JIMYHBIC

O6pa3OBaTeJ'IBHBIC TCXHOJIOI'MH

1. PaSHoypOBHCBOC Yy npernoaaBaTeiid IMOABJIACTCA BO3MOXKXHOCTD IIOMOI'aTh cna60My,
O6y‘IeHI/Ie YACIIAITh BHUMAHHUEC CHIIBHOMY, PCAIIN3YCTCS KCJIIAaHUC CUIIBHBIX
ydamuxces 6LICTpeC n FJIY6)K€ MIpOABHUIaTbLCA B O6pa30BaHI/II/I.
CuiipHBIE ydamuecs YTBEPIKAAOTCA B CBOUX CHOCO6HOCT$IX,
cia0ble IMOJIy4ar0T BO3MOXKXHOCTD UCIIBITBIBATH y‘le6HHﬁ ycex,
IMOBBIITACTCS YPOBCHb MOTHBAIIMHN YUCHBS.
2. HpOCKTHLIe MCTOJbI Pa6Gora no JIAaHHOM METOJUKE JA€T BO3MOKHOCTh pa3BUBATH
O6y‘leHI/I$I WHAUBUAYAJIbHBIC TBOPYCCKHUC CIIOCOOHOCTH ydamuxces, Ooiee
OCO3HAHHO IMOAXOAUTH K HpO(l)CCCI/IOHaJIBHOMy " CONNAJIBHOMY
CaMOOIIPEACIICHUTIO
3. HccnegoBaTenbckue I[aeT BO3MOXHOCTb yHallITUMCA CaMOCTOATCIIBHO IOIMMOJIHATE CBOU

METO/Ibl B OOYYEHUHU | 3HAHMSI, TTyOOKO BHUKATh B U3y4aeMylo pobiaemMy
npezronaraTh MyTH €€ PeleHns, YTO BaXKHO NPpH (HOPMUPOBAHUH
MHUPOBO33PEHUs. ITO BayKHO VISl ONIPEIEICHNS NHANBUyaJIbHON
TPAaeKTOPUH PA3BUTHS KXKJOI0 00yYaroIerocs




4. | JlexumoHHO- JlaHHas cucTemMa J1aeT BO3MOYKHOCTh CKOHIICHTPUPOBATh
CEeMHMHAPCKO- MaTepHai B OJIOKU M MPETIOAHOCUTH €T0 KaK €JMHOE LeNoe, a
3a4yeTHasi cucTeMa KOHTPOJIb MPOBOIUTH 11O MPEABAPUTEIHHOM MOATOTOBKE

oOyJaronuxcs

5. | UudopmarnmonHo- N3menenue u HeorpaHnYeHHOE 00OTaIlleHUE COIEP KAHUS
KOMMYHUKAIIHOHHBIE | 00pa30BaHMsI, UCTIOIH30BAHUE HHTETPHPOBAHHBIX KYPCOB, TOCTYII
TEXHOJIOTUH B MHTEPHET.

6. | Cucrema dopmupoBaHue MEPCOHUPUIIMPOBAHHOTO YUETa JOCTUKCHUN
WHHOBALMOHHON 00y4Yaromerocs: Kak HHCTPYMEHTA MeIarorniecKon OIePKKU
OLICHKH COLMAIEHOTO CaMOOTIPE/ICIICHNUS, ONPEIACTICHHUS TPACKTOPHH
«IOpThOINOY» VH/IMBUYJIBHOTO Pa3BUTHS JJMYHOCTH

HaumeHoBaHue TeM 3aHATHH C MCII0Jb30BAHUEM AKTHBHBIX (l)OpM oﬁyqe}mﬂ:

®dopma / Metobl Kon-Bo
Ne Tema 3ansTUSA Bup zansarus
HMHTCPAKTHUBHOI'O 06y‘IeHI/IH 4yacoB
1.| Paznen 1. Onrtuka PAKTHYECKHE OTYET 26
2.| Pazgen 2. CtpoeHne atoma IIPAaKTUYECKHE OTYET 10
Hroro yacos 36

Vill. OHEHOYHBIE MATEPHUAJIbI JIA TEKYIIEI'O KOHTPOJIA H
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHoOYHbBIE CPEACTBA TEKYIEr0 KOHTPOJISI

Kommerenmum,
No B KOHTOIS KonTponupyembie TemMbl KOMITOHEHTHI
(pa3nensb) KOTOPBIX
KOHTPOJIUPYIOTCSI

1 Brimonnenune nabopatopHbIX

pabot. Hanmmcanue otueTos. Pa3pnen 1. Ontuka OIIK-4

KoymokBuym OITK-6
2 Brimonnenune nabopatopHbIX

Paznen 2. Crpoenue aroma
pabot. Hanncanue oT4eToB.

Koanoksuym 1. Onruka

1. DOnekrpomarHuTHass mnpuposna cBeTa. ONTHYECKUH M BUAUMBIA  JHAara3oHbI
3JIEKTPOMAarHuTHBIX BOJH. BonHoBoe ypaBHeHue. Ckopocth cBera. Ilnockue u coepuyeckue
BOJIHBI.

2. 3aKkoHBl OTpaXXEHHs U MPEJOMJIEHHS CBETa Ha TpaHULE pasliesia JUIEKTPUKOB.
®opmynsl Openens. [lonmHoe BHyTpeHHEe OTpakeHUE CBETa. BOIIOKOHHAS ONTHKA.

3. HutepdepeHuuss MOHOXpOMAaTHYeCKMX BOJIH. JIBynydeBas  MHTepepeHIus.
Cynepno3unus 1iockux BosH. Pa3HocTh xona. YcnoBus HHTEp(EPEHIIMOHHBIX MAKCUMYMOB U
MHUHHUMYMOB. CTOSTYME BOJIHBI.

4. WurepdepeHius B TOHKUX MIeHKaX. [1o0ckl paBHON TOMIIMHBI M PABHOTO HAKIIOHA.
IIpoceernenue ontuku. Konpua HeroTona.

5. VYcnoBus MHTEPPEPEHIMOHHBIX MAKCUMyMOB M MHHHUMYMOB JUIi MHOTOJIy4€BOM
UHTEephEPEHINH.

6. Hudpakmus ceera. [lpunuun ItoiireHca-®peHens, ero HHTErpajbHas 3alUCh U
TPaKTOBKa.




7. 3onbl @penens. [IpuMeHeHNe BEKTOPHBIX AUArpaMM TS aHAIH3a AUPPAKIIHOHHBIX
KkapTuH. Judpakius Ha KpyTriIoM OTBEPCTUHU U SKpaHe.

8. Hudpakmus Dpaynrodepa Ha menu. Judpakumonnas pemerka. Jucrepcus u
paspelaronas Cuila CeKTpajbHbIX IPUOOPOB.

9. udpaxmust peHTTEHOBCKUX JIydyell Ha KpUCTaJUIMYecKoi pemerke. Dopmyna
Bynbda-bperra, maysrpammel, gedacrpaMMbl. PEHTTeHOCTPYKTYPHBINM aHAJIN3, €ro MPUHITUIBI U
npuMeHenue. ['onorpadus u ee npakTUUECKOE UCTI0Ib30BaHUE.

10. Monsapuzamus cBera. EcrecTBeHHBIM ¥ TOJNAPH30BAaHHBIA cBeT. JIWHElHHO-,
HUPKYISIPHO- U DIUTANITUYECKU- TTOJIIPU30BAHHBIN CBET.

11. Crenens nonsipusanuu csera. [lonspusaTopsl u aHanu3aTopsl cBeTa. 3akoH Maittoca.
[Monspu3zanus mpu OTPaXKEHUM W TIPEIOMJICHUN CBETa HA TPAHUIE JIBYX TUAICKTPUKOB. 3aKOH
bprocrepa.

12. BpamieHne IIOCKOCTH MOJNSPHU3AIUU B KPUCTAJUIMYECKUX Tenax. Caxapumerpus.
UckyccrBennas anuzorponus. Dpdext Keppa. J[BoiiHOe myuenpenomieHue B MAarHUTHOM IIOJIE.

13. da3oBas u rpymnmoBas CKOPOCTH, WX COOTHOmIEeHWE. HopmallbHas M aHOMaibHas
JHCTIepcus ToKa3aTells MpesioMieHus. JlucrnepcuoHHOE pacliibIBAHUE BOJTHOBBIX ITAKETOB.

14. Knaccuueckass dJ€KTpOHHAsh Teopusi AMCIEPCHH. 3aBUCHMOCTH IOKazareseu
MIPEJIOMJIEHHUS U TIOTJIOMIEHUS OT YaCTOTHI.

15. Tlornomenue ceta. 3akoH byrepa- JlamOGepra- bapa. OnTudeckasi miIoTHOCTh U €€
¢buzuveckuit cMmbica. Pe3onHancHoe mornomnieHue cBera. Mcmomp3oBaHue 3akoHa byrepa-
JlambGepra-bepa 1t U3y4eHNs] XUMHUYECKOTO COCTaBa BEIIECTRA.

16. MouekynsipHOE paccessHue CBeTa. 3aBUCHMOCTh MHTEHCHBHOCTH PAacCEsTHHOTO CBETa
OT 4acToThI cBeTa ((popmyia Pases).

17. KombOunarmmonHoe paccesinue cBeta. CTOKCOBBIE U @aHTHCTOKCOBBIC JIYUH.

18. Tlpunnun depma u 3aKOHBI TEOMETPUUECKON ONTHKH.

19. TIpenomiieHre M OTpaKEHHE CBETa Ha C(PepUUECKHUX MOBEPXHOCTSIX. TOHKas JMH3A.
®dopmyia TOHKOHM JuH3bL. LleHTprpoBaHHas ONTHYECKasi CUCTEMA.

20. doToMeTpuuecKue MOHATUS M €AMHUIIBI M3MEPEHHs: CBETOBOM MOTOK, CHUJia CBETa,
OCBEILIEHHOCTb, CBETUMOCTD, IPKOCTb; TaMOEPTOBCKHI HCTOUHUK CBETA.

21. Temnnooe uznyuenue. M3nydarenbHas ¥ morjouiaTeabHas ClioCOOHOCTH BEIIECTBA UX
cooTHomeHue. Mojenb abcomtoTHO u€pHoro tena. 3akoH Credana- bonbimana, dopmyna
cMmenleHus Buna.

22. ®opmyna Pones-Jlxuaca. OrpaHMYEHHOCTh KJIACCHYECKOW TEOPHHM HW3JIyUYCHUSI.
DOneMeHThl KBaHTOBOro nojaxona. ®opmyna [lnanka.

23. BzaumopeiictBue (HoTOHOB ¢ 3iekTpoHamMu Boemnuii ¢otoddexr. Padorer A.l.
CroneroBa. YpaBHeHHE DUHIITEHHA.

24. Dddext Komnrona. [laBnenue ceera, onbiTel [1.H. JleOGenena.

Koanoksuym 2. Ctpoenue atroma

1. Mukpomup. Macmrabsl. Konctantel. HeBO3MOXHOCTH oONHMCaHUs SIBJICHUH B
MHUKPOMHPE B paMKaX KJIIACCUYECKOU TEOPHH.

2. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aToOMa BOJOpOJA. DKCIEPUMEHTAIbHOE
JI0Ka3aTeNIbCTBO AUCKPETHON CTPYKTYpPHI aTOMHBIX ypoBHEN. OnbiTel dpanka u ['epua.

3. Omnbitel Pesepdopna. Ilnanerapnas Monens aroma M mpoOiieMa yCTOHYMBOCTH
atomoB. [lToctynarsl bopa.

4. Twunote3a ne-bpoiina. BomHoBele cBoiicTBa uyacTtuil. [IpuHIMT HeompeaeneHHOCTH
Ieiizendepra.

5. VYpaBuenue Illpenunrepa. KopryckyasipHO-BOIHOBOW ayanu3m: (OTOHBI U
MUKpOYacTHUIlbl. BomHOBast GyHKIMS U ee CTaTUCTUYEeCKOoe ToJIKoBaHUe. KBaHTOBaHUE SHEPTUH U
MOMEHTA UMITYJIbCA.



6.

MynbTUIUIETHOCTh CIIEKTPOB, CIUH 3JekTpoHa. Dddekr 3eemana, agdekr [lTapka.

[Tpunnun [Taynu. PactipeneneHue 3J1eKTPOHOB 110 SHEPTETUYECKUM YPOBHSAM aTOMA.

7.
SHEPTUH CB

8.

Pasmep, macca u »Heprusi cBs3m spa. Jledekr macchl. 3aBUCHMOCTH YICIBHOMN
A3 SAAPA OT YACIIA HYKIOHOB. fIIepHBIE CUIIBI U UX CBOWCTBA.
SlnepHble peaknMM W 3aKOHBI coxpaHeHHs. DQP(EKTHBHOE CEYCHHE pEaKIUu |

€IUHULIBI ee u3MepeHus. Peakuuu, BoI3bIBacMble HEWTpoHamu. PannoakTtuBHbie yackl. Peakums
nenenus saep. Kinacceel anemMeHTapHbIX YacTHUL.

8.2.

OneHo4Hble cpeacrea aJis HpOMe)KyTO‘lHOﬁ aTTeCTalumn

IIpuMepHBIi CIIUCOK BONPOCOB K IK3aMEHY

NogakrwdpE

BBenenue B ONTHKY.

3aKOHBI OTPAKEHUS U MPETOMIICHHUS] CBETOBBIX BOJIH.

CooTtHomrenne (a3 KojaebdaHHi CBETOBBIX BOJH Ha TpaHUIIE pa3jesia cpesl.

Ycnosue unTephepeHIINN CBETOBBIX BOJH.

HuTtepdepentys miocKux CBETOBBIX BOJH.

HNuTtepdepentius MUIMHIAPUIECKIX CBETOBBIX BOJIH.

Hutepdepentius cBeTa npu OTPaKEHUH OT TOHKUX IUTACTUHOK TTOCTOSIHHOM TOJIIIIAHEI.

[IpocBeTneHne ONTHKHA.

8.

WNuTepdepennus cBera OpU OTPaKEHUH OT TOHKHUX IUIACTUHOK MEPEMEHHOM

tomuuebel. Koaena HeroToHA.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
u bparra-B
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Hutepdepomerp Maiikenbcona. Pedpakromerp.

MHuoroinyudeBast uHTephEepeHLns. 3aBUCUMOCTh HHTEHCUBHOCTH OT Pa3HOCTH (a3.
MHuoroinyudeBast unTepdepeHuus. [ 1aBHble U BTOPHUHbIE MAKCUMYMBI.
BpemenHas KOrepeHTHOCTb.

[IpocTpaHcTBEHHAs! KOTE€PEHTHOCTD.

[Tpunnun INoitrenca-Openens.

3onsl Openens.

Judpaxuus Openens oT Kpyriioro OTBEPCTHUS.

Hudpakuus Openens oT Kpyriaoro Iucka.

Hudpakuus @payHrodepa OT MIEIH.

Hudpakuuronnas pemerka. OcHoBHas hopmyina qTUPpaKIHOHHON PEeHIETKH.
VYrnoBas mupuHa 1upaKuOHHBIX MAKCUMYMOB.

VYrnoBas u nuHelHas aucnepcust TuGPaKIMOHHON PEIIETKH.
Paspemmaromas cuna cnekrpanbHoro npudopa. Kpurepuii Panes.

®opmyna AuPpakIMOHHON PEIIETKU AJIsl HAKJIOHHO MaJaloNINX JTy4ei.
Judpakiusi peHTT€HOBCKUX JIyueil OT MPOCTPAHCTBEHHBIX CTPYKTYp. Popmyisl Jlays
ynbpa.

[TonsiTue o ronorpaduu.

EcrecTBeHHBIN U NOJISIPU30BAHHBIN CBET.

3axkoH Maitroca.

ITonspusanus cBeTa Ha rpaHuULEe ABYX cpel. Yroi bprocrepa.

JBoiinoe nyuenpenominenue. [Ipusma Hukons.

HckyccTBenHoe nBoitHoe nydenpenomierue. Dpdext Keppa.

Bpamenue nnockoctu nonspuzauuu. [lonspumerpus.

HckyccTBeHHOE BpalieHne I0CKOCTH mossipuszanuu. Dddext Dapanes.
HopmanbHas u aHoMalibHasi IUCTIEPCUU CBETA.

DNEeKTPOHHAsl TEOPHsI TUCTIEPCUU.

[Tornomenue ceera. 3akon byrepa-JlamGepra-beepa.

®da3oBas U rpynnoBas CKOpOCTH.

KorepenTtHoe paccesnue cera. 3akoH Pases.



38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
o1.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.

KoMOuHanmoHnHoe paccestHiue cBeTa.
Dddexr BaBunosa-Uepenkona.
3akoHbl reomeTpuueckoi ontuku. [Ipunnun depma.
[Ipenomienue u oTpakeHue Ha CPepUIECKUX MOBEPXHOCTSX.
Tonkas nuH3a. PopMysia TOHKOU JIMH3BI.
JInH3a npou3BoOIbHON TOMIMHBL. POpMyIia HEHTPUPOBAHHOM ONTUYECKON CUCTEMBI.
doromerpuyeckue BenuurHbl. Cuia cBeTa U OCBELIEHHOCTD.
[IpoTsikeHHbIE UCTOYHUKU CBETA. SIPKOCTh U CBETUMOCTb.
OTtpakatenbHas ¥ MOrjionaTebHasi CHOCOOHOCTH a0COIIOTHO YEPHOTO Tea.
TenmoBoe n3myuenue. 3akonsl Ctedana-bonpivana u Buna.

3akoH Kupxrodoa.

®opmyna Panes-/IxuHca n runoresa [lnanka.

®opmyna I[Tnanka u 3akoH Credana-bosnbimana.
®opmyna [1nanka v 3aK0OH CIEKTPAIBHOTO cMelIeHus: Buna.
®dotosrnexrpuueckuit 3¢ dext. Dopmyna DAHIITEIHA.
®otoHsl. /laBieHue cera.

O¢pdext Komnrona.

Crextp aromapHoro Bogopoaa. O6obmenHas gopmyna bansmepa.
Pentrenosckoe uznydyenue. 3akoH Mo3ziu.
Omnebitel @panka u ['epua.
Monens Pesepdopna u bopoBckas Teopust atoma Bo1opoa.
Bonnsl ge-bpoitns. Audpakuus 31eKTpOHOB.
[Tpunnun Heonpenenennoctu I eizendepra.
Vpasuenue [Ipeaunrepa.
Hyxnonsl. SlnepHbie Cuiibl 1 UX CBOMCTBA.
Snepubie peakunu. Kiaccol 37eMeHTapHBIX YaCTHII.

IIporpaMmma oleHMBAHUSL KOHTPOJIUPYEMbIX KOMIETEHIIMA:

Haumenosan
Tema unn He
pazzen Kon unaukaropa [Inarupyemsrit TMokasaTess Kputepmit oC?
nncunlrmHH KOMIIETEHIINH pe3ynbTat OLICHUBaHU TK® | IA*
BI
Pasgen 1. | OIIK-4.1. 3HaTh 3HaeTr Bnageet YO,
OnTuKa Hcnons3yer (yHmamMeHTanbHBl | (pyHZaMEHTAIBHBI | MaTepHAJIOM, (0]
0a30BbIc 3HAHUSA B | € pa3nensl GU3NKU | € pa3aenbl GU3UKA | IpeCTaBICHH
obmacti (amekTpruyecTBO M | (MEKTPUYECTBO U | BIM B paszedie.
MaTEMaTHUKH U MarHeTusM) Ui | MarHeTu3M) it | Bompocsr aist
¢bu3uKH Ipu TIJTAHUPOBAHUS TUTAHUPOBAHUSA YCTHOTO
IJIAHAPOBAHHUH pabot pabot cobecenoBaHUA
pabot XUMHYECKON XUMHYECKON Otuet o
XUMHYIECKON HaIpaBJICHHOCTH. | HANPaBICHHOCTH. | JIAOOPaTOPHBIM
HAaINpaBJICHHOCTH. | YMETh Ymeer paboTtam -
HCTIONB30BATh WCIIOJIB30BATh g
OIIK-4.2. TEOPETHUYECCKIE TEOPETHUYCCKIE ]
O6pabateiBaeT 3HAHUSA o | 3HAHUSA o 5
JaHHBIE C 9NEKTPUYECTBY M | JEKTPUUYECTBY H
WCTIONB30BAHUEM | MAarHETH3My TIpH | MarHeTHU3My IpH
CTaHAAPTHBIX TIJIaHUPOBAHUN TUTaHUPOBaHNUHU
c1oco0oB 9KCIEPUMEHTAIBH | SKCHEPHUMEHTAIBH
AnMpOKCUMAIH BIX paborT. BIX paborT.
YUCJIICHHBIX Bmanets Bmageer
XapaKTEPUCTHK. HaBBIKAMH HaBBIKaMHA
TIJTaHUPOBAHUS TUTAHUPOBAHUS
pabort pabort




XHMUYECKON
HATPaBJICHHOCTH
ONMHUPAsCh HA
0a30BBIC 3HAHUS
¢uzuku
(3MeKTpUYECTBO U
MarHETH3M).

3Hath usnueckue

XUMUYECKOU
HanpaBJIeHHOCTH
OMUPAsCh HA
0a30BbIC 3HAHUS
¢uzuku
(3MeKTpUYECTBO U
MarHETH3M).

3HaeT Gu3NICCKUE

OIIK-4.3. 3aKOHBI, KOTOPBIE | 3aKOHBI, KOTOpBIE
WnTepripetnpyeT | nexaT B OCHOBE | JIeXKaT B OCHOBE
pe3yabTaThl XUMHYECKIX XUMUYECKHX
XUMHYECKIX MPOLIECCOB,  JUISl | MPOLIECCOB, LIS
HaOJIFOICHUH C 00BEKTUBHOM 00BEKTUBHOM
UCIIOJIb30BaHUEM MHTEPIPETALNH WHTEPIPETaLUH
(buzmuecKux pe3yNbTaToB pe3ynbTaToB
3aKOHOB U W CCIIeIOBAaHNH. WCCIIeIOBAaHNH.
MpeJCTaBIeHUN YmMmeTsb Ymeer
WMHTEPIPETUPOBAT | WHTEPIPETHPOBAT
b pe3yNbTatHl | b pe3yJbTaThl
XUMHUYECKIX XMUMHUYECKHX
HaOJIFOIEHUH ¢ | HaOmoneHuit c
UCITOJIb30BaHHEM UCIIOJIb30BaHHEM
(uznuecKux (uznueckux
3aKOHOB U | 3aKOHOB u
Mpe/ICTaBICHUH. MpeJICTaBICHUH.
Baanets Bianeer HaBbIKaMu
HaBBIKaMU UHTEPIPETaLUN
MHTEPIPETaLUN 9KCNIEPUMEHTAIIBHBI
9KCIEPUMEHTAIBH | X JAHHBIX C
BIX JJAHHBIX C UCIIOJIb30BaHHEM
UCIIOJIB30BaHUEM | MIpEJCTaBICHUI O
MPECTABICHUI O | MarHUTHBIX U
MarHUTHBIX U IEKTPUUECKUX
3NEKTPUIECKUX SBIICHUSX.
ABJICHUSIX.
OIIK-6.1. 3HaTh 3Haer Bnaneer
IIpencrasnser CTaHAapTHBIC CTaHJapTHBIE MaTepHasoM,
pe3yabTaThl (hopmbl (hopmbl MPEeCTaBICHH
paboTsl B BUIIE MpeICTaBICHUS MpeCTaBICHUS BIM B pa3ere.
oT4eTa o pe3yIbpTaToB pe3ynbTaToB Bomnpocs! s
CTaHJAPTHOH paboTsl paboTeI YCTHOTO
¢dopme Ha MIPUHATHIMU B | IPUHATBIMH B | cobecenoBaHMA
PYCCKOM SI3BIKE npogeccronansHO | mpodeccuonanbHo | OTYeT mo
M COOOIIIECTBE. M COOOIIIECTBE. 1a60paTOPHBIM
YwMmeThb YwMmeer paboTtam
MIPECTaBIATh MIPEICTaBISTh
OTYETHI 110 OTYETHI 110
CTaHAAPTHBIM CTaHAAPTHBIM
dhopmam Ha dhopmam Ha
PYCCKOM SI3BIKE. PYCCKOM SI3BIKE.
Bnanets Bnaneer
HaBBIKAMH HaBBIKAaMHU
MIpeACTaBICHUS MIPECTaBICHUS
pe3yIabpTaToOB pe3yIbTaToB
paboThI B yCTHOW M | pabOTHI B yCTHOM U
MMHACBMEHHOMI MUCBMEHHOU
thopme. thopme.
OIIK-6.2. 3HaTh TpeOoBaHus | 3HaeT TpeOOBaHMSA
IIpencrasnser 6ubmuorpaduueck | 6Gmbnmorpaduyeck
MH(pOPMAIIHIO oM KYJIBTYpBI, | OH KyJBTYPHI,
XMMHYECKOTO TIPEIBSBISIEMbIE K | MPEeTbsSBISIEMBIC K




COJICp)KaHHUS C
y4eToM
TpeOoBaHUH
6ubmmorpaduueck
OU KyJIBTYpBI

OIIK-6.3.
IIpencrasnser
pe3yNbTaThI
paboThI B BUIE
TE3HUCOB JOKJIaIa
Ha PyCCKOM U
AHTJIIMHACKOM
SI3BIKE B
COOTBETCTBHH C
HOpMaMH4 U
MpaBUIAMH,
MIPUHATHIMU B
XHUMHYECKOM
coo01ecTBe

TIpeICTaBICHUIO
nHGpOpMaIIN B
MHCBMEHHOMN
thopme.

YMmeTs
MIPECTaBIATh
HHpOpMALIUIO  C
y4eTOM
TpeOoBaHUH
O6ubmmorpaduueck
OU KyJBTYpBHI.
Bnagets
HaBbIKaMH
NpeCTaBIeHUs
MH(pOpMaLuU
XUMHYECKOTO
CoJIep KaHUs c
y4eTOM
TpeOoBaHUH
oubmmorpaduueck
OW KYJIBTYPBIL.

3HaTh HOPMBI H
mpaBuia
MIPEICTABICHHUS
pe3yNbTaToB
paboThl B BHIE
TE3UCOB  JOKJIaja
Ha PYCCKOM H
AHTJIIMHCKOM
SI3BIKE.

YMeTh
MPECTABIATh
Pe3yabTATHI
paboTsl B BUZAE
TE3UCOB  JIOKIaja
HAa PYCCKOM H
aHTIMHCKOM
SI3BIKE.

Bnanets
HaBBIKAMU
TIpeICTaBICHUS
pe3yibTaToB
paboTsl B BHUAE
TE3HMCOB JOKIa[a B
COOTBETCTBHH  C

HOpMaMH u
MIpaBUIIAMH,
TIPUHATHIMA B
XUMHYIECKOM

CcOo00IIeECTBE.

MIPECTaBICHUIO
nHpOpMaLIU B
MUCBMEHHOU
hopme.

YmMmeer
MIPECTaBIATh
uHpOpMaLIMIO ¢
y4eToM
TpeOOBaHUH
oudmmorpaduueck
OM KyNbTYpBHI.
Bnagets
HaBBIKaMU
MpeICTaBICHHUS
nHpOpMaLIUU
XMMHUYECKOTO
CoJIepIKaHUs c
y4eToM
TpeOOBaHUI
oubmmorpaduueck
OM KYJIBTYPBIL.

3HaeT HOPMBI W
mpaBuiIa
MPEICTABICHHUS
pe3yabTaToOB
pabotel B BUjE
TE3MCOB  JOKJIaja
Ha PYCCKOM W
aHTJIUHCKOM
SI3BIKE.

YwMmeer
MPECTABIAT
PE3yABTATHI
paboTel B BHIE
TE3MCOB  JIOKIaja
Ha pYCCKOM H
aHTIUHCKOM
SI3BIKE.

Bnaneer HaBpIkaMu
MIPEICTaBICHUS
pe3yaBTaTOB
paboTHI B BUIE
TE3HMCOB JOKJIAa B
COOTBETCTBHH C
HOpMaMH 1
MpaBHIIAMH,
MPUHATHIMU B
XHUMHAYECKOM
COOOIIECTBE.




Pazpnen 2.
Crpoenue
aToMa

OIIK-4.1.
HUcnonbzyer
0a30BBIC 3HAHUS B
obactu
MaTeMaTUuKd U
¢bu3nKy npu
IJIAHUPOBAHUH
pabot
XHUMHYECKON
HaIPaBJICHHOCTHU.

OIIK-4.2.
OO0pabatsiBacT
JAHHEIE C
UCIOJIb30BaHUEM
CTaHIaPTHBIX
CIIoco00B
ANMPOKCUMAIH
YHCJICHHBIX
XapaKTEPUCTHK.

OIIK-4.3.
Hurtepnpertupyer
pe3yIabTaTHI
XUMHYCCKUX
HaOJIIOIeHUH C
HCIOJIB30BaHUEM
(buznuecKux
3aKOHOB H
NIpeaCTaBIECHUI

3HaTh
(hyHIaMEHTATBHEI
€ pa3zensl GU3NKU
(3meKTpruYecTBO U
MarHeTusM)  Juis
TUTAHUPOBAHHSI
pabort
XUMUYECKOU
HaIpaBJIeHHOCTH.
Ymetb
UCITOJIB30BATh
TEOpEeTHYECKUE
3HAHUSA o
JJICKTPUYCCTBY U
MAarHeTH3My MpH
TUTAHUPOBAHUH
JKCIICPUMEHTAJIBH
BIX padorT.
Bnagets
HaBBIKAMU
TTAHUPOBAHHMSI
paboT
XUMHYECKOU
HaIpaBlIeHHOCTH
onupasch Ha
0a30BbIe 3HAHUSA
¢buzuku
(3meKTpruYecTBO U
MAarHeTHu3M).

3HaTh (u3MuecKue
3aKOHBI, KOTOpHIE
JIe)KaT B OCHOBE
XHUMHYECKUX
MIPOIIECCOB,
00BEKTHBHOMN
WHTEpIpeTauu
pe3ynbTaToB
HCCIIEIOBaHUM.
YMeTh
WHTEPIPETHPOBAT
b pe3yJIbTaThl
XHUMHYECKUX
HaOJIIOIeHNH c
HCII0JIb30BaHHEM
(hu3nyecKux
3aKOHOB "
TIpEeCTaBICHUI.
Bnanets
HaBBIKAMH
WHTEePIPETAIN
SKCIIEPUMEHTAIBH
BIX JJAHHBIX C
HCIIOJIb30BaHNEM
TPEJCTABIECHUH O
MarHuTHBIX U
AIEKTPUICCKUX
SIBIICHUSIX.

IS

3Haer
(hyHIaMeHTaIBHBI
€ pa3ziessl PU3NKU
(3nexTpuyecTBO U
MarHeTusMm)  JuIst
TUTaHUPOBAHUS
paboT
XUMUYECKOU
HaIpaBJICHHOCTH.
YmMmeer
UCIIOJIB30BATh
TEOpETHYECKHE
3HaHUS o
DIIEKTPUYECTBY U
MarHeTusmMy Mpu
TUTaHUPOBaHUHU
AKCTIEPUMEHTAIIBH
BIX pador.
Bnaneer
HaBBIKAMH
TUTAHUPOBAHHUS
paboT
XUMHUYECKOU
HaIpaBIeHHOCTH
ONMpasiCh Ha
0a30BbIC 3HAHUS
(buzuku
(3mexTpruYecTBO U
MAarHeTHu3Mm).

3HaeT dusnueckue
3aKOHBI, KOTOpHIE
JIe)KaT B OCHOBE
XHUMHYECKUX
MIPOIIECCOB,
00BEKTUBHOM
HWHTEpIpeTauu
Pe3yabTaTOB
HCCIIEIOBaHUM.
YMmeer
HHTEPIPETHPOBAT
b pe3yIbTaThl
XHUMHYECKUX
HaOJIFOICHUH c
HCIOIB30BaHUEM
(hr3nyecKIx
3aKOHOB "
MPEACTABICHUM.
Bnaneer
HaBBIKAMU
WHTEPIpETAINN
SKCIIEPUMEHTAIBH
BIX JAHHBIX C
HCIOIB30BaHUEM
MpEeACTABICHUHN O
MarHUTHBIX U
IIEKTPUICCKUX
SIBJICHUSX.

IS

Brageer
MaTepHaJIoM,
Mpe/ICTaBICHH
BIM B pa3Jiele.
Bompocs! mis
YCTHOTO
cobeceToOBaHUS
Ortuer no
11a00paTOpHBIM
paboTam

YO,




IIpencrasnser
pe3yIbTaTHI
paboTHI B BHIE
oTYeTa 10
CTaHJapTHOU
(dhopme Ha
PYCCKOM SI3BIKE

OIIK-6.2.
[Ipencrasnser
UH(pOpMALINIO
XHUMHUYCCKOT'O
COJICpP>KaHHUS C
yueToM
TpeOoBaHU
6ubmmorpaduueck
01 KyJIbTYpBI

3HaTh
CTaHIApPTHbIC
(hopmbl
MIPEACTABIICHUS
pe3yNIbTaToOB
paboTsI
NPHHATEIMA B
npoQeCcCHOHANEHO
M coo0IIecTBe.
Ymetb
NPE/ICTABISITh
OTYETHI 10
CTaHIAPTHBIM
¢dopmam Ha
PYCCKOM SI3bIKE.
Bnanets
HaBBIKAMH
npe/ICTaBICHUSI
pe3yabTaToB
paboTHI B YCTHOU 1
MUCbMEHHOMN

dopme.

3HaTh TpeOOBaHUs
o6ubmmorpaduueck
oii KyJIBTYDBI,
IpEeabsBISCMBIE K
Ipe/CTaBICHUIO
uHpopMalUl B
MUCBMEHHOU
dopwme.

YMmerb
IPEeCTaBIATh
UHpOpMALIUIO €
y4eToM
TpeOoBaHUH
oubmuorpaduieck
011 KyJIbTYypBI.
Bnanets
HaBbIKaMH
MIPEACTABIICHUS
nHpopMarIm
XHMHYECKOTO
COIepKaHHA c
y4eToM
TpeOoBaHUH
oubnmorpaduyaeck
01 KyJIbTYypBI.

3HaeT
CTaHapTHBIE
thopmbl
Mpe/ICTaBICHUS
pe3ynbTaToB
paboThl
MPUHATHIMA B
poQeCCHOHATBEHO
M COOOIILIECTBE.
Vmeer
MPEICTaBIIATh
OTYETHI 10
CTaHAapPTHBIM
¢dhopmam Ha
PYCCKOM SI3BIKE.
Bnaneer
HaBBIKAMH
MpeCTaBICHUS
pe3ynbTaToB
paboTHI B YCTHOH 1
MHUCBMEHHON

dhopme.

3HaeT TpeOOBaHUs
oubmmorpaduueck
oil KyJIBTYPBI,
IPEAbSBIsSCMBIC K
IPEe/ICTaBICHUIO
uHpopMalMu B
MUCBMEHHOU
hopwme.

Ymeer
IPE/CTaBIATh
uHpOpMALIUIO ¢
y4eToM
TpeOoBaHUH
oubmuorpaduieck
OH KyJIbTYypBI.
Bnanets
HaBbIKAMH
Ipe/ICTaBICHUS
nHpopMaun
XHUMHYECKOTO
COIepIKAHUS c
y4eToM
TpeboBaHUH
O6ubnmorpaduyaeck
011 KyJIbTYypBI.

OIIK-6.3. 3HaTh HOPMbI U | 3HaET HOPMBI U
[Ipencrasnser TpaBmia TpaBmiIa
pe3yIbTaThl TIpEICTaBICHUS TIPEICTABIICHUS
paboTHI B BHzIE pe3yIbTaToB pEe3yIBTaTOB
TE3UCOB JOKJIaga paboTel B BHAE | pabOTEI B BHUAE
Ha PYCCKOM H TE3UCOB JIOKJaJa | TE3WCOB JIOKJIaaa
aHTJIMACKOM Ha pPyCCKOM U | HA PYCCKOM H
SI3BIKE B AHTIMHCKOM AHTIUHCKOM
COOTBETCTBUH C SI3BIKE. SI3BIKE.
HOpPMAaMH U YmMmeTs Ymeer
TIpaBIIIAMH, TIPE/ICTABIATh MIPENICTABIIATh
MIPUHSTHIMA B pe3yIbTaThI PE3yIBTATHI
paboTel B BHUjC | pabOTEI B BHUAE

Bnaneer
MaTepHaJIoM,
Mpe/ICTaBICHH
BIM B pa3Jiele.
Bompocs! mst
YCTHOTO
cobeceoBaHUS
OtueT 110
11a00paTOpHBIM
paboTam




XUMHUYECKOM
cooO1ecTe

TE3UCOB  JIOKJIaza
Ha pPyCcCKOM H
AHTIHHCKOM
SI3BIKE.

Bmanets
HaBBIKAMU
MIPENICTABIICHHUS
pe3yJIbTaToOB
paboTHI B BHIE
TE3UCOB JOK/Ia1a B
COOTBETCTBHH C
HOpMaMH U
MpaBHJIAMH,
MPUHSATBIMU B
XUMUYECKOM
COOOIIECTBE.

TE3UCOB JIOKJIaja
Ha pPYCCKOM |
AHTIUHCKOM
SI3BIKE.

Brnaneer
HaBBIKAMU
MIPEJICTABIICHHS
pe3yIabTaTOB
paboTHI B BUIIE
TE3UCOB JIOKIaaa B
COOTBETCTBHHU C
HOpMaMHy U
MpaBHJIAMH,
MPUHSTHIMH B
XAMHUYECKOM
COO0OIIECTBE.

VY —ycrtHbI# onpoc, Ki-kommokBuym, O-oTueT 1o taboparopHoii padore, K- koHTposbHas

pabora

Xapakrepucruka OC 115 odecnedyeHus: TEKYLIEro KOHTPOJIA M0 JMCUHUIIHHE

Coneprxanue
Konx naaukaropa . 2 3
[Imanupyemslii pe3ynabTaT oC 3aJlaHus”/BomIpoca U
KOMITETEHIIUHA

T.JI.
OIIK-4.1. Ucnonb3yer | 3Haer ¢dynnamenTanbhbie | CobeceoBaHue. Y cTHBIE ONPOCHI
0a30Bble 3HAHUS B paznensl ¢pusuku (31exkrpuyectBo | Kommoksuym Hamycanue oT4eTOB 1O
00JIacTH MaTEeMAaTUKA U | U MarHeTH3M) JUIs IUIaHUpOBaHus | Beimonnenne 71a00paTOPHBIM
¢bu3uku npu pabor XMMHUYECKOH | J1ab0paTopHBIX paboT | padoram.
IUIAaHUPOBAHUH PadoT HAaIlpaBJICHHOCTH.
XUMHYECKON YmMmeer UCIIONB30BaTh
HaIlpaBJICHHOCTH. TEOpeTHYECKUEe  3HAaHUA 110
OIIK-4.2. SJEKTPUYECTBY W MAarHeTU3My
OO6pabaTrIBaeT JaHHBIE | TIPU TUTAHUPOBAHHIH

C UCIOIB30BaHUEM
CTaHAaPTHBIX CTIIOCOOOB

JKCIEPUMEHTAIIBHBIX paloT.
Buazeer HaBpIkamMu

annpoKCUMAaIUU IUTaHUPOBaHUS padoT
YHCIIEHHBIX XMMUYECKOHN HalpaBlICHHOCTH
XapaKTEPUCTHUK. Onupasich Ha 6a30BbIC 3HAHUS

(bu3uKK (ANEKTPUYECTBO U

MAarHETH3M).
OIIK-4.3. 3uaer  ¢usmueckue  3akoHbl, | CobecenoBaHme. YcTHBIE OIPOCH
Hurtepnpetupyer KoTopble  JiexaT B  ocHOBe | KomnokBuym Hamnucanue otueToB 1o
pe3yIabpTaThI XMUMUYECKHX TIIpOIeccoB, s | BeimonHeHue 1a00paToOpHBIM
XUMHYECKIX OOBEKTHBHOM  HMHTEpIpeTanuu | 1a00paTOpHBIX paboT | paboram.
HaOJIFOIEHUH C Ppe3yAbTaTOB UCCIIEIOBAHUM.
HCTIOIb30BaHUEM Ymeer MHTEPIPETHPOBATh
(PM3NUECKUX 3aKOHOB U | PE3YNIbTATHI XUMHYECKUX
NpeAcTaBIeHUI HaOJIIOIEHNH C HCIIOJIB30BAHNEM

(hmznuecKkux 3aKOHOB u

TpeCTaBIECHUM.

Biageer HaBbIKaMU

HMHTEPIIpETanu

9KCIIEPHMEHTAIBHBIX JAHHBIX C

HCTIOBb30BaHUEM TIPE/ICTABICHUH

0 MarHUTHBIX M SJIEKTPUIECKUX

SIBIICHUSIX.
OIIK-6.1. 3naer  crapmaptaeie  (opmbl | CobecenoBanue. YcTHBIE OIPOCH
[IpencraBnser TIpeCTaBICHUS pesynbraroB | Kommoksuym Hammcanne ot4eToB o
pe3yibTaThl paboTHI B paboTsI TIPUHSTHIMU B | Brmmonnenue 1a00paToOpHBIM
BH/JIE OTYETA IO Npo¢ecCHOHAIBHOM COO0IIECTBE. | JTa0OPaTOPHBIX paboT | paboram.

Ymeer IPEACTABJIATH OTYCTHI 11O




CTaHAapTHOH popme Ha
PYCCKOM SI3BIKE

CTaHAapTHBIM popmaM Ha
PYCCKOM SI3BIKE.

Braageet HaBBIKAMH

MIPEACTABIICHUS pe3yJIbTaTOB

paboThl B yCTHOM M MHCEMEHHOMH

dopme.
OIIK-6.2. 3HaeT TpeboBanus | CobecenoBanue. YcTHBIE OIPOCHI
[Ipencrasnser oubmorpaduueckoll KyabTypbl, | Kommoksnym Hanwucanue oTueToB no
HHPOPMAIIHIO TpeIbsBIIsEeMbIC K | BeimosHenue 1a60paTOPHBIM
XUMHYECKOTO MPENCTABICHUIO WH(pOPMAIMK B | Ja0OpAaTOPHBIX paboT | paboram.
COZIEPXKAHHUS C YIETOM | MHChMEHHOU (opme.
TpeboBaHuit Ymeer NPE/ICTABIIAT
6ubmmorpaduyeckoi WH(pOpPMALIHIO c y4eTOM
KyJIBTYPBI TpeboBaHuii OndIMorpaduUecKoit

KYJBTYPBL

Brnaneet HaBBIKAMU

npeICTaBICHUSI uHbopmanuu

XHUMHYECKOTO  COJICPXKAaHHUS  C

Y4eTOM TpeboBaHuit

Ooubmorpaduyeckoi KyJabTyphl.
OIIK-6.3. 3maer HopMmbel u  mpaBwia | CobecenoBaHue. Y CTHBIE OMPOCHI
[pencrapisiet npe/ICTaBICHUSI pesyabratoB | KomnokBuym Harmrcanue 0T4eTOB 110

11a00paTOpPHBIM
paboTam.

Brinonnenue
J1a00paTOPHBIX PabOT

paboTHI B BUIEC TE3UCOB JOKJaaa
Ha PyCCKOM U aHIVIMMCKOM SI3BIKE.
YMeer npeacTaBisaTh Pe3yJIbTaThl
paboTHI B BUIC TE3UCOB JOKJaaa
Ha PyCCKOM U aHIVIMMCKOM SI3BIKE.

pe3ynbTaThl pabOTHI B
BHJIE TE3UCOB JIOKJIaga
Ha PYCCKOM H
AHTJIMHACKOM SI3BIKE B
COOTBETCTBHH C

HOpMaMH M IipaBwiamy, | Briapeer HaBbIKAMU
IPUHATHIMU B IpeCTaBICHUS Ppe3yNbTaToB

paboThI B BHIE TE3MCOB JOKIAIA B
COOTBCTCTBHM C HOpPMAaMd W
MPaBUIIAMH, TPHHSATHIMH B
XHMHYECKOM COOOIIIECTBE.

XUMHUYECKOM
coo01ecTBe

Kputepun oueHuBaHus pe3yJbTATOB 00yYeHUs

1. Ctynenty HeoOXOOMMO BBIIOJHUTH 5 nabopatopHbix paboT. [Ipu BbIOTHEHUH
mabopaTOpHBIX PadOT OLICHWBAETCS TEXHUKA BBINOIHEHUS, 0(OpPMIICHHE OTYETOB, BKIIIOYAIOIIEe
00pabOoTKy SKCIIEPUMEHTABHBIX JaHHbIX.

2. [lpenycmotpeno 2 coOecelmoBaHUs IO TEOPETHUECKOMY MarepHaly B BHJIE
KOJJIOKBUYMOB.

OuneHku:

OneHka «HEyA0BJIETBOPUTEIbHON:

(bparMeHTapHOE 3HAHKE MTPEAMETA, OTCYTCTBUE YMEHHUI M HABBIKOB IIPHMEHEHUS METO/IOB
U TI0JIXOJI0B M3y4aeMOW JUCHUIUIMHBI IPU peIIeHUH y4eOHbIX 3a7a4 (MeHee 50 GayioB).

OneHka «y10BJIETBOPUTEIbHO»:

HECHCTEMaTU3HPOBAHHBIE 3HAHMS MpeaMeTa, YacTUYHO CPOPMHUPOBAHHBIE YMEHMS M
HaBBIKM MPUMEHEHHUs METOAOB M IMOJXOA0B M3y4aeMOMW JUCLMIUIMHBI IPU PEIIeHUH y4eOHbBIX
3anad (50-69 6amioB).

Onenka «xopomo»:

B 1IeJIOM, C(hOpMHUPOBAHHBIE, HO COJEpXalllie OTAeNbHbIe MpoOeNbl 3HAHMUS MpeaAMeTa,
YMEHHE TPUMEHSTh METOJbl M TMOAXOJbl M3Yy4aeMOW TUCHMIUIMHBI MPH pEelIeHUH Y4YeOHBIX U
MPAKTUYECKUX 33/1a4 ¢ MUHUMAJIbHBIM KOJIMYECTBOM OIIMOOK HENPUHIMIHAIBHOTO XapaKTepa,
HaJIMYMe HABBIKOB NMPUMEHEHUS METOJOB M MOJXOJO0B M3y4yaeMOH JUCLUIUIMHBI MPH PELICHUH
yueOHBIX U MpakTHueckux 3anay (70 - 85 Gayios).

OneHka «OTIHYHO»:



c(OpMHPOBAHHBIE U CUCTEMATU3UPOBAHHbIC 3HAHUA TPeIMETa, ChOPMUPOBAHHBIE YMEHUS
W HAaBBIKU IIPUMCHCHUA MCTOAOB U MMOJAXOO0B H3y‘{aeMOI>’I AUCHUIUIMHBI ITPU PCIICHUN y‘-Ie6HBIX 158
mpakTHdeckux 3anad (86-100 6amnoB.).

Pa3padoTuuxu:

npoceccop Capaes B.B.

(7 r76nucz;) t (3anumaemas OONAHCHOCMb) (uHuyuansl, pamunus)

[Iporpamma paccMoTpeHa u oxoOpeHa Ha 3acefaHuu Kadenpel oOmmedn u
SKCIEepUMEHTaIbHOU pu3uku ¢puznyeckoro paxkynpreta PI'BOY BO «UT'Y»

«19 » ampens 2022 . [Iporoxon Ne 5 _
3aB.kadeapoit ooOmei pusuku, 1.¢.-M.H. ~ L "/ laBpurok A.A.

[Iporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenaanuit [IOOIT no nanpasnenuto u npoduio noarotrosku 04.03.01 Xumusi.

[Iporpamma paccMoTpeHa Ha 3acefdaHud Kadeapbl TEOPETHUYECKOW W TMPUKIATHON
OpPraHMYECKO XMMHUU U MOJIUMEPU3ALUOHHBIX MTPOLIECCOB

[Tpotokon Ne 05 ot «14» anpens 2025 r.

3aB. kadeapoii /7 _ Kwxnses B.H.

Hacmoswas npoepamma, ne modxxcem Ovims 8ocnpouszéedeHa HU 8 Kaxou ¢opme Oe3
npeosapumenbHO20 NUCbMEHHO20 paspeuleHus Kagheopsl-paspabomuuxa npocpammol



