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1. HEJIM M1 3AJJAYM TUCHMUTLINHBI

Lens mucuuruiMHbl - GOPMHUPOBAHUE E€AMHOM, CTPOHHOM, JOTHYECKH HEMPOTUBOPEUMBOI
(GU3MYECKON KapTHHBI OKPYXKAIOMIETO HAC MHUpA, LETBHOTO MPEICTaBICHHUS O MPOIeccax u
SBJICHUSX, MPOUCXOMASIINX B HEXKHUBOW M KMBOW MPUPOJE, HAYYHOTO CHOCO0a MBILIUICHUS,
CO3/IaHHE y CTYJICHTOB COBPEMEHHON HAay4YHON M METOJOJIOTUYECKOW 0a3bl JUisi MOHMMAHUS U
YCBOGHHUS CIICLUAJIbHBIX M TEXHUYECKUX JUCHUIUIMH, HEOOXOOUMBIX JUig paboThl 1O
CHEIHAJIbHOCTH.

3ajayn TUCHUIUIMHBI - M3yYEHUE OCHOBHBIX 3aKOHOB ONTHUKH W aTOMHOW (U3HKH, a
TaK>Ke MPUHIIUIIOB, YIPABJISIIOUIUX PUPOJIHBIMU SIBIICHUSIMHU U TIPOLIECCAMU, HA OCHOBE KOTOPBIX
paboTaroT MalllMHBI, MEXAaHU3MBI, ammapaTbl U MPUOOPHI COBPEMEHHOW TEXHHUKH; OBJAJICHUE
nprueMaMd W METOJaMH PEIICHHS KOHKPETHBIX 3aJad M3 PA3JIMYHBIX OO0JIACTEH ONTUKUA U
aTOMHOM (U3UKH; O3HAKOMJIEHHE C MPOCTEHIIMMH ammaparaMmy, MNpudoOpaMH U CXEMaMu,
KOTOPBIC UCMIONIB3YIOTCS B (PU3MUECKUX M TEXHOJOTHYECKHX JIA00PATOPHUSIX.

2.MECTO JUCLHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuyeOnas pmuciuiuimHa «ONTHKa W CTPOSHHE aTroOMa» OTHOCUTCS K 0a30BOi
(00s3aTENIBHOMN) YaCTH MPOTPAMMBEI.

2.2. Jlna u3y4eHus AAHHOW y4eOHOH NUCIMIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE IPEILIECTBYIOUIMMU AUCHUILUIMHAMMU:

Ne /i Koa qucuuminHe! HanMeHoBaHHE MPeIIeCTBYONTUX TUCIUTLIAH
1 b1.0.09 be3zomacHOCTE XU3HENEATEIHHOCTHU
2 b1.0.10 MaremaTuka
3 b1.0.12 MexaHuKa 1 MOJICKYJIsIpHast (pu3nka
4 b1.0.13 DJIEKTPUYECTBO U MArHETU3M
5 b1.0.15 Oo6mast xumusi. XUMHUs HEMETAIIOB
6 b1.0.28 Oxpana Tpyna

2.3. TlepeueHp MOCIEAYIONMX YICOHBIX TUCIHUITUINH, UII KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHUS U HaBbIKH, (POpMUpyEeMbIe JaHHON y4eOHO! AHUCIUITUHOM:

Ne n/mt Ko nucuunnmnbl HaumeHoBaHMe OCIEAYIOMUX TUCIUIUINH
1 b1.0.17 AHanmuTAYECKasi XUMHUSI
2 b1.0.18 PU3UKO-XUMHUYECKUE METO/IbI AaHAIIN3a
3 b1.0.22 WNHupopmaTuka U BEIUNCIUTEIbHAS TEXHUKA
4 b1.0.24 dusznyeckas XuMus. IIEKTPOXUMHUsL. XUMUYECKast
KMHETHKA U KaTalu3
5 b1.0.26 IIpoueccs! u anmaparsl
6 b1.B.04 duzndeckrue METOIBI MCCIIeJOBaHUS
7 b1.B./1B.06.01 Teopus u npaktuyeckoe npuiioxenue J11P
8 b1.B./IB.07.01 PeHTreHocnexkTpaibHbple METObI aHATIU3A

3HaHMe JaHHOM AMCUMILIMHBI HEOOXOIUMO MPH JajbHElIeM 00yuYeHUH B MarucTpaType
U aclMpaHType, a Takke B cdepax NpodecCHOoHaTbHON AeATENbHOCTH: 3/IpaBOOXpaHEHHE
(CMHTE3 U KOHTPOJIb KaueCTBa JIEKApPCTBEHHBIX MPENapaToB), XUMHUS MIPUPOJAHOIO OPraHUYECKOTO
ChIpbsl (M3yueHHE cocTaBa M pa3paboTka cMocoboB MmepepaboTKH M MPAKTUYECKOTO
MCIIOJIb30BaHUs IPOAYKTOB U3 YIS, HEPTHU, IPUPOJHOTO ra3a) u JIp.



3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUITTIMHBI

[Iporiecc OCBOCHHSI  TUCIUTIIUHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIUI

(ameMeHTOB crenyronmx kommereHnuii) B coorBerctBuu ¢ ®I'OC BO u OIl BO no nannomy
HamnpasieHuto 04.03.01 «Xumusy, mpoduisb: TeOpeTUUECKast U MPUKIIATHAS XUMUS.

IlepeyeHb MIAHNPYEMBIX Pe3yJbTATOB 00yUYEeHHS M0 TUCUHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIIH i

KomMmnerenuus

OIIK-4. Criocoben
TUTAHUPOBATH PaOOTHI
XUMHUYECKON
HANPaBJICHHOCTH,
00pabaThIBaTh U
HMHTEPIIPETUPOBATH
TMOJIYUYCHHBIC PE3YJIbTATEI C
HCIIOJIb30BaHHEM
TEOPETHICCKHUX 3HAHUH H
MPaKTUIECKAX HABBIKOB
pelIeHns MaTeMaTHIECKUX U
(u3nveckux 3amad

OIIK-6. Criocoben
MPEICTABIATh PE3YJIbTaThI
CBOEH pabOTHI B YCTHOH H
MUCEMEHHOU opme B
COOTBETCTBUH C HOPMAMU H
NpaBUJIaAMH, IPUHITHIMU B
npodeccnoHamTbHOM
coobmiecTse

Nuaukatopsl

KOMIIeTeHI M i
OIIK-4.1. Vicionms3yer
0a30BbIe 3HAHUA B 00J1aCTH
MaTeMAaTUKH U GU3NKA TIPH
IUTAHUPOBAHUH PAOOT
XUMHYECKOH
HAIPaBJICHHOCTH.
OIIK-4.2. O6pabaTbiBaeT
JAHHEIE C UCIIOJIL30BaHUEM
CTaHIAPTHEIX CIIOCOOOB
ATNMPOKCUMAIIIH YHCICHHBIX
XapaKTePUCTHK.
OIIK-4.3. nTepripeTupyet
Ppe3yIBTaThl XUMHICCKIX
HaOJIONECHUH C
HCIIOIb30BaAHHEM
(U3NYECKUX 3aKOHOB U
TIpeACTaBICHUI

OIIK-6.1.ITpeacrasmuser
pe3yibTaThl paboThl B BUJIE
OT4YeTa M0 CTAHAPTHOM
(hopme Ha PyCCKOM sI3bIKE

OIIK-6.2.ITpexacrasisier
UH(OPMALIIO XUMUUYECKOTO
COZIep KaHUS C YUETOM
TpeOoBaHMIA
oubmorpaduaeckoit
KYyJIBTYPBI

OIIK-6.3. IIpencrasnsier
pe3yabTaThl paboThI B BHIIE
TE3HUCOB JIOKJIa/Ia Ha PYCCKOM
U aHTJIMIICKOM $I3BIKE B
COOTBETCTBUH C HOPMaMH U
TIpaBUJIAMHU, TIPUHATHIMH B
XUMHAYECKOM COOOIIECTBE

Pe3yabTaThl 00yyeHus

3HaTh QyHAaMEHTAIBHBIC Pa3aeisl GH3UKH
(3TEKTPUIECTBO U MarHETU3M ) [UIS TUTAHMPOBAHUS
paboT XMMUYECKOH HAIPaBICHHOCTH.

YMeTb UCTIONB30BATh TEOPETUIECKUE 3HAHMUS 110
JIEKTPUYECTBY M MarHeTU3My IIpH IIaHUPOBAHUH
9KCIEPUMEHTAIBHBIX paboT.

Bianers HaBbIKaM¥ [UIAHUPOBaHUS padoT
XMMHYECKOH HANPaBIEHHOCTH ONMHUPAsCh Ha
0a3oBbIc 3HAHUA (PH3UKH (IEKTPUIESCTBO U
MarHeTH3M).

3HaTh (PU3MUECKHE 3aKOHBI, KOTOPHIE JIeXKaT B
OCHOBE XMMUYECKHX MPOIIECCOB, Il OOBEKTUBHOMN
MHTEPIPETALNH PE3yIbTaTOB HCCIICTIOBAHMUM.
YMeTb HHTEPIIPETHPOBATh PE3yIbTATHI
XMMHYECKHX HAOIOCHUH C HCIIOJIb30BaHHEM
(b13UYEeCKNX 3aKOHOB U MPEICTABICHUIA.

Bianers HaBbIKaM¥ HHTEPIIPETALUH
9KCIIEPUMEHTAIILHBIX JJAHHBIX C UCHOJIb30BaHUEM
NPE/ICTaBICHUI O MATHUTHBIX M DJIEKTPHYECKUX
SIBIICHUSIX.

3HaTh CTaHAapTHHIE (POPMBI ITPEACTABICHUS
pe3ysbTaToB PabOTHI MPUHITHIMU B
poeCCHOHATBHOM COO0IIECTBE.

YMeTb IPeACTaBIATh OTYETHI IO CTaHIAPTHBIM
(bopMam Ha PyCCKOM SI3BIKE.

Bianers HaBbIKaMK NPEICTABIICHUS PE3YJIbTATOB
paboThI B yCTHOW U MHCBMEHHOH (hopme.

3uath TpedoBanus OubInorpaduueckoit
KYyJIbTYPBI, IPEbSBISIEMbIE K IPE/ICTABICHHUIO
nHdopmanum B nMCbMEHHOI1 hopme.

YMeTh IpeAcTaBIsATh HHYOPMALIUIO C YIETOM
TpeOoBaHUI OMOIHOTpapUIECKON KYIBTYPHI.
Braners HaBBIKaMU NpEICTABICHUS HHPOPMANU
XHUMHYECKOTO COJIEP)KaHMsI C yUeTOM TpeOOBaHMH
oubnrorpaduyecKoit KyJabTypHIL.

3HaTh HOPMBI ¥ IIPaBUJIa MTPECTaBICHHS
pe3yJbTaToB paboThI B BUJIE TE3UCOB JIOKJIa1a Ha
PYCCKOM M aHTJIMHCKOM SI3BIKE.

YMers npecTaBisTh Pe3ysibTaThl paOOThI B BUIC
TE3UCOB JIOKJIaJ[a HA PYCCKOM U aHTJIMHCKOM
sI3bIKE.

Biajiets HaBBIKAMH NPEICTABIICHUS PE3YJIbTATOB
paboTHI B BU/IE TE3UCOB JIOKJIA/[a B COOTBETCTBHH C
HOpPMaMH U IIpaBUJIaMH, TPUHSATHIMU B
XUMHYECKOM COOOLIECTBE.

4. COAEP KAHUE U CTPYKTYPA JUCHUIIJIMHBI



TpymoeMKOCTh AUCITUIUIMHBI COCTABISAET 6 3a4eTHBIX eauHMIL, 216 Jaca.

dopMa MPOMEKYTOUHON aTTECTALUU: DK3aMEH

4.1. Coz[epma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAaHHO€ 110 TEMaM, ¢ YKa3aHUEM BH/10B
y‘leﬁﬂblx 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Bunp! yueGHO#t paboThl, BKIItOUast
« CaMOCTOSITENBHYI0 pab0Ty 00yJaloIHXCst
é " TPYAOEMKOCTH
g (B yacax)
[
g KonrakTHas pabota
a g5 DopMbl TEKyIIEro
° = = IperogaBaTeis ¢
= S s = KOHTPOJIA
g IS g 5 00y4JaroUMMHUCs 5 .
Ne o = 3] YCrieBa€MOCTH,
Pasnen qucHMIUIMHBL/ TEMBI S ° o 2 = o
/i 15} 5 g S ° © R 5 o Dopma POMEXKYTOUHOH
O 8 % 2 2 E s S . g 5 aTTeCTaluu
g° 5 SEl 2875 g 5 28 (no cemecmpam)
S| 2| 2E| Eif Iy :f
g S 2| EEE| =| 2
= = 6 o S 38 o 9 O
o) 9 (SR g X
s = O E <
IIpoBepka oTyeTOB
1 | Pazgen 1. OnTuka 2 38 | 30 26 17 POBED
JIP u ]13
Paznen 2. Ctpoenue IpoBepka OTUETOB
2 2 16| 6 10 11 TP 1 13
aToma u J{
[IpomexyTouHas
p Y 2 10 9K3aMEeH
arrecraguia
Hroro yacon 216 54 | 36 36 10 | 27 53
4.2TInaH  BHeayIMTOPHOW CaMOCTOATEJbHOH padoThl  O0yyalOUIUXCS MO
AUCHUIIJINHE
CamocTosiTenbHas pabota 00y4aroImuxcst VYuebHo-
= METOJIMYECKOE
8 H 3arparsl |Onenounoe
= a3BaHUE pasfecia, TEMBbL o CpOKI/I obecrieuenne
5 Buy camocTosTensHOM paboTEI BpEeMEHH| CPENCTBO .
@) BBITIOJTHECHU A (qac ) CaMOCTOATCIIbHOU
) paboTEI
3 |1. [ToaroToBka ot4era 1Mo 3ananus cM. B «OnTUKa U Meroauueckue
nmabopaTopHoii padore «OnpeaencHre [aToMHast HU3AKa) YKa3aHusl K
MoKasaresel IPeIOMIICHHSI Ta30B U |(METOUYECKUE YKa3aHUs K 3 orders |TPAKTHKYMY
JKUJIKOCTE! Ha HHTephepoMeTpe MPaKTUKYMY). «OnTuka u
HUTP-1»; aToMHas
2. Pemienue 3aaadv. (uznkay.
3|1. ITogroroska oT4yera mo 3aganus cMm. B «OnTuka u
nabopaTopHoii pabote «OnpeaencHue [aToMHast HU3AKa»
JUTMHBI BOJTHBI M3IyYEHUS Jlazepa ¢ |(METOAMYECKHe YKa3aHUs K 3 -
MOMOIIBIO TU(DPAKITMOHHOM MPAaKTUKYMY).
pElIeTKI»;
2. Pemienue 3aaa4. 1-18
3 |1. IToaroroska oruera o 3amanns cM. B «OrnrTuka u N
naboparopHoit pabote «IIpoBepka aToMHas pU3uKay A 3 OTUETEI
3aKkoHa Mairocay; (MeToauYecKue yKa3aHus K
2. Pemienne 3agau. MPAKTHKYMY).
3 |1. IToaroroska oruera no 3amanns cM. B «OrnrTuka u
nabopaTopHoii pabore «3ydeHue aToMHasl Qr3HKay
BpallleHUs IOCKOCTH MOJISIPU3ALUHU U |(METOIUYECKUE YKa3aHUs K
OnpeJieNIeHne KOHIIEHTpalul MPAaKTUKYMY). 3 OTYETHI
PacTBOPOB ONTHYECKH aKTHUBHBIX
BELIECTB C MOMOILIBIO MOJIIPUMETPAY;
2. Pemienue 3agau.
3 [[ToxroroBka K KOJUIOKBHYMY IO CM. OueHouHbIE CpeNCTBa 3 vO Cagenbes U.B.
pazaeny «OnTukay. TEKYIIEr0 KOHTPOJISI. Kypc obmeit




CamocTosiTeNbHas paboTa 00ydJaloIHXCsl

VYuebHo-

g H 3arparsl [OnenodHoe METOIIMTICCKOC

3 A3BAHME pA3IICIA, TOMEI Bun camocrosTensHOM paboTsl Cpoxu BpEMEHHU| CPEICTBO obecneuckne .

5 BBITIOJTHCHHUSA CaMOCTOATCIIBHOU

(vac.) paboThI

3 |1. I[ToaroToBka oTyera 1o 3ananus cM. B «Onruka u ¢usuku. B 3 T.
nabopaTopHoii pabore «OnpeencHue [aToMHast HU3UKaY) 3 R Towm 2.
nocrostHHOM [Tnankay; (MeToMYeCKHE YKa3aHUS K DIEKTPUIECTBO
2. Perienue 3aau. MPAKTUKYMY). Y MarHeTHU3M.

3|1. IToaroroBka oTyera Mo 3ananus cM. B «OnTUKa U Bounnsl.
nabopaTopHoit pabore «3yueHue aToMHasl hr3HKay Ontuka. — M.:
CepHANbHBIX 3aKOHOMEPHOCTEN (MeTomuUeckne yKa3aHUs K 3 oruerer  |Jlansp, - 2016.
CHEKTpa BOZOPOIAN; MPAaKTUKYMY). Pexmm noctyma
2. Permenne 3agau. 3BC

3|1. IToaroroBka ot4yera 1o 3amanus cM. B «OnTuka u «3aaTenbeTBo
nmabopaTopHOii paboTte aToMHasl Qr3HKay «JIaby.
«ITomykomiaecTBEeHHBIN aHAI3 (MeTonuUeckne yKa3aHUs K 3 OTUETHI
cocTaBa CIUIaBOBY; MPaKTUKYMY).
2. Pemenue 3aaau.

3 |TToaroroBka K KOJUIOKBUYMY IO Cwum. OnieHOYHBIE CpelicTBa 3 R
pazneny «CTpoeHHne aToMa. TEKYIIEro KOHTPOJIS.
06wwan TPyA0EeMKOCTb CaMOCTOATEIbHOW PaboTbl NO AUCLMMANHE (Yac) 27
BromkeT BpeMeHH CaMOCTOATEIbHON pabOThI, PEAYCMOTPEHHBIH YUCOHBIM 97

TUTAHOM IS IaHHOM JTMCIMILIMHEI (Jac)

4.3 ConeprkaHue pa3aejioB U TeM TUCHUTLTHHBI

TpynoemkocTs
JUCUHUTIIIUHBI
(3.e.)
Haumenoanue
OCHOBHBIX
pa3zaenos
(Mopyieir)

Paznea 1. Ontuka
DneKkTpoMarHuTHas npuposa cBeta. ONTUYECKU U BUIMMBIHM Tuana3oHbl

AJIEKTPOMAarHUTHBIX BOJIH. BosHOBoe ypaBHeHne. CkopocTs cBeta. [1nockue
u cepuueckre BoJiHbl. BoaHOBOM QpOHT.

3aKOHBI OTPa’KEeHHUs U NMPEJIOMJICHHA CBETOBBIX BOJIH 3aKOHBI OTPAKCHMUS
Y IIPEJIOMJIEHUS CBETA HA TPAaHULIE pa3jena JUIEKTPpUKoB. DopmyIisl
Openens. [lonHoe BHyTpeHHEe OTpakeHue cBeTa. BonokoHHas onTHKa.
HNuTtepdepenuns ceera uTepdepeHiius MOHOXpPOMATUYECKUX BOJIH.
JiBynyueBas untepdepeniys. Cynepno3uius miockux BojiH. PazHocTh Xona.
VYcnoBus nHTEpPEPEHIMOHHBIX MAKCUMYMOB U MUHUMYMOB. CTosiune

BOJIHBI.

IIpocetienne ontuxku MuTepdepenims B TOHKUX miieHKax. [lonockl
PpaBHOM TOJIMHBI U paBHOTO HakioHA. [IpocBeTnenue ontuku. Konbna

HrroToHa.

MHorosryyeBasi UHTep(epeHuus. Y cI0BUs HHTEP(HEPEHITUOHHBIX
MaKCHUMyMOB 1 MUHUMYMOB JUJIsl MHOTOJTy4€BOW HHTEP(PEpEHIINH.
Ju¢ppakuus csera. [Ipunuun I'toiirenca-dpeHens, ero HHTErpaabHas
3aIUCh U TPAKTOBKA.
Mertoa 301 @penedst 3oub1 Openens. [IpuMeHeHne BEKTOPHBIX Juarpamm
JUIS aHanu3a Iu(pakiroOHHBIX KapTuH. Judpakius Ha KpyriioM OTBEPCTUU U

JKpaHe.

JAudppakunonnas pemerka udpakuus Opaynrodepa Ha menu.
Judpakiuonnas pemeTka. Jucnepeus u paspeniaromnias Cuia CreKTpaibHbIX

prOOpOB.

JAuppakuusa peHTTeHOBCKHX JIy4eil Ha KPUCTAUIMYECKOU peLIeTKE.
®opmyna Byneda-bperra, naysrpammsl, 1edaerpaMMsl.
PeHTreHoCTpyKTYpHBIH aHaNIN3, €ro NPUHLKIIEL U TpuMeHeHue. ['onorpadus




U €€ NPAKTUYECKOE UCIOJIb30BAHNUE.

IHonsapusanus ceera.EcTecTBEHHBIN U NTOJISIPU30BAaHHBIN CBET. JIMHENHHO-,
LUPKYJIIPHO- U DJUIMIITUYECKHU - ITOJIIPU30BAHHBIN CBET.

3akon MamocaCrenens noaspusanuu csera. [lonspuzaTopsl u
aHaJIM3aTopbl cBeTa. 3akoH Matoca. [lonsipuszanus npu oTpakeHuu U
IIPEIOMJIEHUH CBETA Ha IPAaHULIE IBYX JUIIEKTPUKOB. 3akoH bprocrepa.
IousipumeTpusaBpalleHue IOCKOCTH MOJIAPU3ALUN B KPUCTAIUIMYECKUX
tenax. Caxapumerpus. MckyccrBennas anuzorponus. @oToynpyrocts.
Dddext Keppa. JIBoitHOE TyUuenpenoMaeHne B MAarHUTHOM T10JIE.
Jucnepcust u norJjiomenne ceera Ma3opas u rpynmnosas CKOpoCTH, UX
cooTHowmeHue. HopmanpHas 1 aHOMaJIbHAs JUCTIEPCUS TIOKA3aTeIs
npenomiieHus. J(ucrepcuoHHOE pacilyIbIBAaHUE BOJIHOBBIX [1AKETOB.
DJIeKTPOHHAas Teopus aucnepcuKiaccuyeckas 3J1€KTpOHHAS TEOpUs
JUCIEepCUU. 3aBUCUMOCTH [TOKa3aTele! MIPeIOMIIEHUS U MOIJIOIIEHUS OT
4acTOTBI.

3akon byrepa-Jlamoepra-bapa Ilornomenue ceera. 3akon byrepa-
JlamGepta- bapa. Ontudeckas IIOTHOCTb U €€ (PU3NYECKHI CMBICIL.
Pe3onancuoe nornomienue ceera. Mcnonb3zoBanue 3akona byrepa-Jlambepra-
bepa ns n3ydeHuss XMMMYECKOTO COCTaBa BELIECTBaA.

Paccesitnne cBeta MouiekysipHOE paccessHUE CBETA. 3aBUCUMOCTh
MHTEHCUBHOCTH PAaCcCESHHOTO CBETa OT 4acTOThl cBeTa ((hopmyna Pases).
Kom0unanmnonnoe paccesinne cBera. CTOKCOBbIE U @aHTUCTOKCOBBIE JIyUH.
3akonbl reomerpuyeckoit ontuku [Ipunuyn depma u 3aKOHBI
r€OMETPUYECKOMN ONTUKH.

LenTpupoBanHas onTu4eckas cucrema lIpenomienue u otpaxkeHue ceera
Ha chepruyecKkux moBepxHOCTAX. Tonkas iun3a. Dopmyia TOHKOHN JIMH3BI.
[lenTpupoBaHHast ONTHYECKAsT CUCTEMA.

®otomerpus DoromMeTprUEeCKUE OHATUSA U €AMHUIIBI U3MEPEHMS: CBETOBOM
MOTOK, CHJIa CBETA, OCBELUIEHHOCTb, CBETUMOCTb, IPKOCTh; JTaMOEpTOBCKUIA
HCTOYHUK CBETA.

3aKoHBI TeMJIOBOro u3ay4yeHus Terosoe usinydyenue. MsmyuarensHas u
MorJIouaTeNbHas CIOCOOHOCTH BEIIeCTBA UX COOTHOIIEHHE. Mozenb
abcomoTHO yépHoro Tena. 3akoH Ctedana- bonbimana, popmyiia cMenieHus
Buna.

Kpusuc BosinoBoii Teopun ceera u popmyaa [lnanka @opmyina Panes-
Jxunca. OrpaHUYEHHOCTD KJIACCUYECKOW TEOPUU U3ITYUEHHSI. DIIEMEHTBI
KBaHTOBOTO noaxozna. ®opmyia Ilnanka.

®ortodpdext B3aumoneiicteue GoTOHOB € 3neKTpoHaMu BHemHuii
dotordext. Paboter A.I'. CroneroBa. YpaBHeHue DHHIITEHHA.

JaBaenue ceera u 3¢pdext Komnrona Ddpdexr Komnrona. [laBienue
cBera, onbITel I1.H. JleGenena.

Pasnen 2. Ctpoenue aroma

Muxkpomup. Macmra6sl. KonctanTel. HeBO3MOXXHOCTB ONMcaHMsl ABICHUN B
MUKpPOMHpPE B paMKaxX KJIACCHUECKON TEOPHH.

3aKOHOMEPHOCTH B ATOMHBIX cnieKkTpax CepuanbHble 3aKOHOMEPHOCTH B
CIEKTpE aToMa BOJIOPOJIa. DKCIEPUMEHTAIBHOE TOKA3aTEIbCTBO JUCKPETHON
CTPYKTYpbl aTOMHBIX ypoBHEW. OnbIiTel dpanka u ['epua.

Boposckas Teopusi atroma Bogopoaa Onsitel Pesepdopaa. [lnanerapuas
MOJIeNIb aToMa U pobiema ycroitunBoctd aroMoB. [loctynatsl bopa.
BouHoBbIe cBoiicTBa BemecTBa [ unoresa ne-bporinsa. BoiaHoBsle cBOMCTBa
yactull. [Ipunnun HeonpenenenHoctu I eitzendepra.

Ypasuenue Hpennnrepa. KoprnyckynsipHO-BOTHOBOM Jyanu3M: (POTOHBI U



MUKpOUYacTHIbl. BonHOBast GyHKIUS U €€ CTAaTUCTUYECKOE TOJIKOBAHHUE.
KBanToBaHuE SHEPTUU U MOMEHTA UMITYJIbCA.
TepMbl COCTOSIHMA MHOT03JIEKTPOHHOI0 aTOMa MyJIbTUIIJIETHOCTD
CIIEKTPOB, CIHH ueKTpoHa. Dddekr 3eemana, a¢dext Llrapka. [Tpuniun
[Taynu. Pacnipenenenue 3J1eKTPOHOB 10 S3HEPreTUYECKUM YPOBHIM aTOMA.
OrnTruyeckre KBaHTOBBIE T€HEPATOPHI.
CocTaB U XapaKTepUCTHKA aTOMHOIO0 siAipa Pa3mep, Macca u sHEprus
cBsi3u snpa. Jlegext Macchl. 3aBUCUMOCTD yACTBHOM SHEPTUU CBSI3U SApa OT
YHUCJIa HYKJIOHOB. S|IepHbIE CUJIbI U UX CBOMCTBA.
SnepHble peakluM U 3JIeMeHTAPHbIE YacTUIIbI Sl IepHbIC peakiu 1
3aKOHBI coxpaHeHus. I (HeKTUBHOE CeueHne peaklMy U €IMHULIBI €€
n3MepeHus. Peakuuu, BbI3bIBa€Mble HEUTPOHAMU. PalnOaKTUBHBIE YaChI.
Peakuus nenenus saep. Kiaccel aneMeHTapHbIX YacTHLL.

Dopmsbl

TEKYILEro VY CTHBIN ONPOC, OTYETHI, KOJUIOKBUYMBbI
KOHTPOJIS
®opma
IIPOMEXYTOUHOMN OK3aMeH
aTTecTauuu

4.3.1 llepeyeHb NpaKTHYECKUX 3aAHATHI U JIA0OPATOPHBIX padoT

TpynoemMkocTh B
=
(gac.) o g 5
Ne paznena u g =
Ne 11/ Temel H 6 6 2 238
0 II/TI JTMCIUILIHHbI ANMEHOBAHUE JTA0OOPATOPHBIX padOT B I/I3 HIX é § ql_:,
(Moys) ;sgo NpaKTHYeCKast é 2
1 B IIOArOTOBKA g e =
S
1 13,15 Omnpenenenne mokasareinen 4 OIIK-4
MPEIOMIIEHUS Ta30B U KHUAKOCTEH Ha OIIK-6
unreppepomerpe UTP-1. _
WA
2 1.6,1.8 Omnpenenenue JIMHBI BOJHBI U3TYyUYEHUS 8 g
o =y
Ja3epa ¢ HOMOUIbIO AUPPAKIIMOHHON 5
PELIETKHU. g
3 [110,1.11 | IIposepka 3akoHa Maroca. 8 2
m
4 1.12,1.15 | U3yueHwue BpamieHus MIOCKOCTH 8 2
TIOJIAPH3AIINHN U OTIpe/ieNIcHNe =
KOHIIEHTPAILUU PACTBOPOB OMTHYECKU z
AKTHUBHBIX BEIIECTB C IIOMOIIBIO §
o
MOJIIPUMETPA. _ <
5 11.22,1.23 | Onpenenenue nocrosHHoH [1nanka. 4 2
=
6 22,23 N3y4enne cepranbHbIX 2 S
3aKOHOMEPHOCTEH CIIeKTpa BOJIOPOJIA.
7 124,26 [TomyKoIMYECTBEHHBIN aHATTN3 COCTaBa 2
CILIABOB.

4.3.2. Ilepeuenb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeJIbHOE H3y4eHHe
CaMOCTOSITe/IbHOI padoThI CTYIEHTOB

®opmupyemas
KOMIIETEHIMS

Ne Tema 3ananue NJIK




1. [TogroroBka oTyera mo
nabopaTopHoOi paboTe
«Onpenenenue nokasarenei
MPEIOMIICHUS Ta30B U
JKUJIKOCTEN HA
unreppepomerpe UTP-1»;
2. Pemienue 3amau.

3amanus cm. B «OnTHKa U
aToMHas (PU3UKa»
(MeToaMuecKue yKa3zaHus K
MPaKTUKYMY ).

1. IloaroroBka oryera mo
nabopaTopHoi pabore
«Onpenenenue JIMHBI
BOJIHBI M3JIyUYEHUS J1a3epa C
MTOMOIIBIO AUPPAKITUOHHOMN
PELIETKNY;

2. Pemenue 3agau.

3amanusg cM. B «ONTHKA U
aToMHas puszuka»
(MeToauyecKue yKa3aHus K
IPAKTUKYMY).

1. [TogroroBka oT4eTa 1mo
nabopaTopHoi paboTe
«IIpoBepka 3akoHa
Mainrocay;

2. Pemienue 3amau.

3apaHua cm. B «ONTUKa n
aTOMHaA puU3nKa»
(meToaunueckme ykasaHus K
NPaKTUKyMy).

1. [TonroroBka oTYeTa MO
nabopaTopHoi pabore
«/3yuenue BpamieHus
TUTOCKOCTH TIOJISIPU3AIAN U
ornpezeNneHue
KOHIIEHTPAIIUU PaCTBOPOB
ONTUYECKU aKTUBHBIX
BEIIIECTB C MTOMOIIBIO
MOJISIPUMETPAY;

2. Pemenue 3amau.

3aganus cM. B «OnTuka u
aTOMHas (pu3uKa»
(MeToaMuecKue yKa3zaHus K
IPAKTUKYMY).

[ToaroroBka K KOJUIOKBUYMY
1o pazaeny «OnTukay.

Cwm. OneHouHbIe cpencTBa
TEKYIIETO KOHTPOJIS.

1. IToaroroBka oTuera mo
nabopaTopHoi paboTe
«Omnpenenenue MOCTOSTHHON
ITnankay;

2. Pemrenwne 3agau.

3amanus cMm. B «OnTuka u
aToMHasi (PU3UKa»
(MeToaMuecKue yKa3zaHus K
MPAKTUKYMY).

1. IToaroroBka otr4era 1Mo
nabopaTopHoii pabote
«3y4yeHune cepuanbHbIX
3aKOHOMEPHOCTEH CIIEKTpa
BOJIOPOA»;

2. Pemenue 3amau.

3aganus cMm. B «Onruka u
aToMHasi (PU3HUKa»
(MeTroaMuecKue yka3zaHus K
IPAaKTUKYMY).

1. IToaroroBka otr4era 1Mo
nabopaTopHoii paboTte
«ITonykonm4ecTBEHHBIMN
aHAJIU3 COCTaBa CILIAaBOBY;
2. Pemenue 3agau.

3amanus cM. B «ONTHKA U
aTOMHas
¢buznka»(MeToIuUECKHe
yKa3aHUs K IPAKTHKYMY ).

[TonroroBka K KOJUIOKBUYMY
1o pazaeny «CtpoeHue
aToMay.

Cwm. OnieHOYHBIE CpEeNCTBa
TEKYIIEro 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. Meroauyeckue YyKa3aHMsi 10 OPraHU3aAlUM CAMOCTOSITEJIbHOW PadoThI
CTYAE€HTOB

CaMocrtosiTennbHasi paboTa CTYJIEHTOB, CBsI3aHHAs C MOJTOTOBKOH OTYETOB 10
BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpEeIUICHHEM TEOpPEeTHYECKOro MaTepuaia B BUIE
MOJTOTOBKH K KOJUIOKBHYMaM, IPOBOJIUTCS] BO BHEAYAUTOPHOE BPEMSL.

Cmpyxmypa omuema no nabopamopoi pabome:

1. Ienb paboTHLI.

2. TeopeTrnueckas U SKCIIEPUMEHTaIbHAas YacTh.

3. BrImonHEeHNE pacueTHBIX B COOTBETCTBHUHM C METOJMYECKUMHU YKA3AHHSIMH K KaxJI0h
pabore.

4. BpIBoj (Ha OCHOBE MOJYUYEHHBIX PE3YyJIbTATOB).

Aszpmyko A.A., Capae B.B., baxenoBa A.JI. ®usuka. Yacte 2. DJIEKTpUUYECTBO U
MarHeTusM (MEeTOAMYECKUE YKa3aHus K mpakTukymy). MUpkyrck: UpkyT. roc. yH-T, 2009. — 78 C.

CapenseB U.B. Kypc ob6meii ¢usuku. B 3 1. Tom 2. DICKTPUUECTBO W MarHETH3M.
Bonanel. Ontuka. — M.: Jlans,- 2016. Pexum gocryna ObC «3narensctBo «JIaHby.

4.5. IlpumMepHasi TeMaTHKA KypPCOBbIX padoT (IPOeKTOB)
HECT

V. YYEBHO-METOJIUYECKOE U MH®OPMALIMOHHOE OBECNEYEHME
JUCHUILIMHBI (MOLYJIS)

a) OCHOBHas JINTepaTypa

1. Casenbes, U.B. Kypc obmieit ¢pusuku. B 3-x 1. Tom 3. Onruxa. AtomHas ¢usuka. -
M.: Jlans, 2011. Pexxum nocryna 9bC «M3narenbctBO «Jlanb».+

2. KysuenoB C.U. Kypc ¢wmsuku ¢ mpumepamu perienus 3agad — M.: Jlawp,- 2014.
Pexxum nocryna 9bC «M3narensctBo «Jlanb». +

3. JlorynoBa, 2. B. Ilpaktukym mno ¢usuke : yueoHoe mocobue / J. B. JloryHoBa. —
Omck : Omckwmii 'AY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — Tekcr : aneKTpoHHbIi //
Jlansb : snextpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/136149 (mata
oOpamtenus: 12.04.2022). — PexxuM goctyna: 1y aBTOPH3. M0JIb30BaTeNeH. +

4. ®uzuka: Kypc JIeKIui : yuedbHoe nocobue : B 3 yactsax / cocrasurens JI. A. Kysuna. —
Bosnorga : Bol'Y, [6. r.]. — Yacts 3 : Onrtuka, KkBaHTOBas (U3UKa, CTPOCHHE s7pa, (PU3MKa
tBépaoro tenma — 2014. — 168 c. — Tekcr : anmeKkTpoHHbIH // JIaHb : AIeKTPOHHO-OHOIMOTEIHAS

cuctema. — URL: https://e.lanbook.com/book/93123 (mata o6pa =420 2070): M
P e S G é%m
[
. -5
0) J0NOJIHUTEILHAS JIUTEpaTypa: :

JoCTyna: I7Isl aBTOPHU3. MOJIb30BaTeNeH. +

1. CaBenseB U.B. Kypc obmeit ¢uzuku. B 3 1. Tom 2. DnekTpruuecTBO U MarHeTU3M.
Bounnbl. Ontuka. — M.: Jlans,- 2016. Pexxum goctyna ObC «M3narenbctBo «Jlanby.+

2. CasenbeB, U.B. Kypc obmeit pusuku. B 4-x T. Tom 3. KBanToBas ontuka. AToMHas
¢uzuka. Ousnka TBepaoro tena. Ousnka aTOMHOrO Aapa W sneMeHTapHbIX yactun — CIIO.:
Jlans, 2011. Pexum noctyna ObC «M3narenscTBo «JIanpy. +

3. ®pum C.D5., Tumopera A. B. Kypc o6mieit pusuku. B 3-x 1. T.3. Ontuka. AtomHast
¢uzuka. — M.: Jlansb,- 2008. Pexxum noctyna ObC «M3narenseTBo «Jlanby.+

B) ba3pl faHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIC M TOMCKOBbIE CHCTEMBbI:
http://elibrary.ru/

https://isu.bibliotech.ru/

http://rucont.ru/



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 cootBerctBun ¢ mn. 4.3.4. ®I'OC BO, oOydarommmcsi B TE€YEHUE BCEro IMepuoja
oOyueHus oOecre4eH HEOTrpaHMYEHHBIM AOCTYIN (yAaJeHHBIH MAOCTYN) K  3JEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

1. OrtkpbiTass 3nekTpoHHas 0aza pecypcoB U HCCIEAOBaHUN «YHUBEPCUTETCKAs
unpopmannonnas cucrema POCCHUS» [Dnextponssiii pecypc] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru GeccpouHbIit

2. TocymapctBenHass wuHpoOpManmoHHas cucreMa «HammoHanbHAs —AJIEKTPOHHAS
O6ubMoTekay [DIeKTpOHHBIN pecypce] : calT. — Pesxxum moctyma: http://H36.pd. 6eccpounbiii

3. Hayunas anekrponnas OubOmmoreka «ELIBRARY.RU» [OnekrponHslii pecypc] :
caiit. — Pexxum moctyna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AKT
ot 24.12.2020 r. cpok neiictBus mo 31.12. 2021 r. noctyn: http://elibrary.ru/

4. DOBC «UznmarenvctBo Jlanby. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

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

6. OBbC D43 «bubnuotex». ['ocynapcrBennsbiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubmmorex». JlunensnonHoe cornamenne K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Anpec noctymna: https://isu.bibliotech.ru/ Cpok aeiicTBus: 6eCCpOUHBIA.

7. OBbC «Pyxonr» Konrpakr Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1.
Cpok aeiictBus o 13.11.2021r. gocryn: http://rucont.ru/

8. DOBC «Aibykc.py/ibooks.ru» Kourpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. moctyma: http://ibooks.ru

9. OO0 «32nekrponHoe m3marenbcTBo KOpaiiy. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pmeiictBua mno 17.10. 2021 .
noctyi: https://urait.ru/ JIutensuonnsiii konTpakt Ne 04-E-0258 ot 20.09.2021r. AKT nmpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk aetictus o 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUCy, kontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevictBust ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTopHOE 000py/10BaHUeE:

[Tomemenuss  uis = TpoOBENEHUS  JIGKIIMOHHBIX U JaOOpaTOPHBIX  3aHSTHIA,
YKOMITJIEKTOBAHHBIE HEOOXOAMMBIM 000pYyI0BaHHEM, MPUOOPHOH 0a30i, a UMEHHO:

Ne HanmenoBanue KonunuectBo
n/n

1 Crnekrporpag MCII-51 1

2 JIaboparopHas ycranoBka OKJI-6 1

3 Cnekrpodoromerp «IIpomakonad» 1

4 MynbTUMETp 2

5 WnuTepdepomerp 1



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 Karomusiii ocrimmiockon OKJ[-505 1
7 Ocmwutockon CJI-11A 1
8 Mounoxpomarop YM-2 1
9 Jlazep momynpoBogHukoBbIi JIIT 2
6.2. IlporpaMmmHoe obecneyeHue:
Cpox
HaumeHoBaHue JHara JNIEUCTBUS
No IIporpammHoro Kon-B ObocHoBanue A
h porp 01RO nosb3oBanus [10 BhLaHH fpasa
MMpoAYyKTa JIMICH3UN I10JIb30BaH
us
1. | Microsoft Office 12 Howmep JIunensuu Microsoft 01.12.2009 | 6eccpouno
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 JInmensuu 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 CIoBUS NCTIONB30BAHUS IO YcnoBust | GeccpouHO
MpaBooOIaaaTens: | CChUIKE: npaBooOa
https://www.openoffice.org/li aTess
censes/PDL.html
6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
Meroauueckol ~ KOHUEMLMEN  MPEnojaBaHus  NPEAYCMOTPEHO  HCIOJIb30BAaHHUE
TEXHUYECKUX U DIIEKTPOHHBIX CPEICTB OOY4YeHHS U KOHTPOJIA 3HAaHUH CTYACHTOB:

MYJIbTUMEAUIHBIC IIPE3CHTALINH.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B KauectBe MHTEpPaKTUBHbIX GOpM OOy4YeHUs, NMPUMEHAEMbIM B npolecce obyyeHus,
nposoaATca cobecenoBaHMA NPU 3aLMTE OTYETOB MO NPAKTUYECKUM 3aHATUAM.

[Ipn peamu3anuu nOporpaMMsl

I[aHHOI\/JI JAUCHUIUIMHBL  HUCIIOJIB3YIOTCA  Pa3JIMYHBIC

O6pa3OBaTeJ'IBHBIe TCXHOJIOTHH

1.

PasHoypoBHeBOE
oOydeHue

¥V npenogasarens NOSIBIETCS BO3MOKHOCTb IIOMOTaTh Cl1adoMy,
YAEIATh BHUMaHHUE CUIIbHOMY, PEAJIN3YETCS KEJTaHUE CUIIbHBIX
ydaiuxcs OpicTpee U Iiry0ske IpoABUraThCsi B 00pa3oBaHUM.
CubHbIe yyaliyecs: yTBEpXkK/IaloTCsl B CBOMX CIIOCOOHOCTSIX,
cyabble MOJTy4aroT BO3MOKHOCTb UCTIBITHIBATh YUEOHBIN ycIeX,
MOBBIIIAETCS] YPOBEHb MOTHBAIIMH YUEHBbSL.

[TpoekTHBIE METOIBI
o0ydeHus

PaboTa o manHO# METOIMKE TaeT BO3MOKHOCTh Pa3BUBATh
WHUBUAYaTbHBIE TBOPUECKHE CIIOCOOHOCTH yUaruxcs, Oonee
OCO3HAHHO MOJIXOIUTH K MPOGECCHOHATHPHOMY U COIIMAIIBHOMY
CaMOOTIPEJIEICHUIO

HccnenoBaTennckue
METOJIbI B 00YUeHUH

JlaeT BO3MOKHOCTh YUaIIUMCSI CAMOCTOSITEIIBHO TIOTIOJTHATH CBOU
3HAHUS, TTTyOOKO BHUKATh B U3y4aeMy0 PoOJIeMy U MPeIroiaraTh
IyTH €€ PELIEHUS, YTO BaKHO MPU (OPMUPOBAHUU MUPOBO33PEHHUSI.
DT0 BaXKHO JIJIS ONIPEICTICHIUS HHINBUyalIbHOW TPACKTOPUHU
Pa3BUTHS KOKJIOTO 00yJarONIerocs




4. | JIeKIIMOHHO- JlaHHas cucTema JaeT BO3MOXKHOCTh CKOHIICHTPUPOBATH MaTepHall
CEMHMHApPCKO- B OJIOKH U IIPENOJHOCUTD €ro KaK €IMHOE 1IeJI0€, a KOHTPOJIb
3a4yeTHas cucTeMa MIPOBOJIUTH IO MPEIBAPUTEIBHOM MOITOTOBKE 00YYAIOIIMXCS

5. | Uudpopmannonso- M3MeHeHMe u HeorpaHUYEHHOE 000TrallleHue COEePIKaHUs
KOMMYHHUKAIIMOHHBIE | 00pa30BaHMs, UCIIOIb30BaHIE HHTETPUPOBAHHBIX KYPCOB, JOCTYII B
TE€XHOJIOTMH NHTEPHET.

6. | Cucrema dopmMupoBaHUEe MEPCOHUPUIMPOBAHHOTO YUETa JOCTHKCHUN
MHHOBAIMOHHON o0yuaroIerocsi Kak HHCTpyMEHTa Ielarorn4ecKoi MOoAAepKKU
OLICHKHU COLIMAJIEHOTO CaMOOTIPE/ICICHNUS, ONIPEICTICHHS TPACKTOPUHU
«1opThoIno» WHAMBUYaIbHOTO Pa3BUTHSI JMYHOCTH

HaumeHoBaHue TeM 3aHATHH C MCII0Jb30BAHHEM AKTHBHBIX (l)()pM Oﬁy‘leﬂlflﬂ:

®dopma / Mertosr Komn-Bo
Ne Tema 3angaTus Bup 3ansatus
HHTEPAKTUBHOTO OOYICHHUS 4acoB
1.| Pasmen 1. Onruka MIPaKTUYECKHE OTYET 26
2.| Paznen 2. Ctpoenue aToma MIPaKTUYECKHE OTYeT 10
Hroro gacos 36

VIll. OONEHOYHBIE MATEPHUAJIbl JJISI TEKYIIEIO KOHTPOJIA M
IMPOMEXYTOYHOU ATTECTALLUN

8.1. OueHo4HbIe CPeACTBA TEKYIIETOKOHTPOJIA

Komnerenmum,
Ne Bt KoHTpOIS KonTtponupyembie TeMbl KOMIIOHEHTHI
(paznenbn) KOTOPBIX
KOHTPOJIUPYIOTCSI

1 | BeimonHenue 1ab0paToOpHbIX

pabot. Hamucanue oT4eTos. Pasgen 1. OnTukKa OINK-4

Komnoksuym OIIK-6
2 Beinonnenue nabopaTopHbIX

Pasznen 2. Ctpoenue atoma
pabot. Hanncanue oT4eToB.

KoasnokBuym 1. Ontuka

1. DnextpomarnuTHas npupojga cBera. ONTHUYECKUH U BUIMMBIA  JTMAINa30HbBI
AJIEKTPOMAarHUTHHIX BOJH. BonHoBoe ypaBHeHue. CkopocTh cBeTa. Ilnmockue u cdepuueckue
BOJIHBI.

2. 3aKkoHBl OTpaXXCHHs W TMPEJOMJICHHs CBETa Ha TPaHUIE pasliesa JIUAJICKTPUKOB.
®opmynsl Ppenens. [loaHoe BHyTpeHHEE OTpakeHHE cBeTa. BOIOKOHHAs ONTHKA.

3. UutepdepeHuuss MOHOXpoMAaTW4YecKMX BOJIH. JIBynydeBas uHTepdepeHLus.
Cynepno3unus MmiI0oCKuX BoJIH. Pa3sHOCTh XoAa. YcinoBus HHTEPPEPEHLINOHHBIX MAKCUMYMOB U
MUHUMYMOB. CTOSTYHME BOJIHBI.

4. Untepdepennus B TOHKUX MiieHKax. [10710ckl paBHOI TOJMIIMHBI M PABHOTO HAKJIOHA.
ITpoceetnenne ontuku. Konpua HeroToHa.

5. YcnoBus HMHTEPPEPEHIMOHHBIX MAaKCUMyMOB M MHMHHUMYMOB JUIsi MHOTOJy4€BOM
UHTEpEPEHIIHH.

6. Hudpaknus ceera. [lpmanun [roiireHca-®peHens, ero WHTErpalbHas 3alich U
TPAKTOBKA.




7. 3onbsl Openens. [IpumeHeHre BEKTOPHBIX AMArpaMM JUIsl aHAIU3a JUPPAKIIMOHHBIX
KapTuH. J{udpakuus Ha KPYTJIOM OTBEPCTHH U dKpaHe.

8. Hudpakumus Ppaynrodepa Ha menn. Judpaknumonnas pemerka. lucnepcus wu
pasperiaonas cuia CIeKTPalIbHBIX TPUOOPOB.

9. Jludpakumsi pEHTTEHOBCKHMX JIyded Ha KpHUCTALIMYECKOH pemerke. Dopmyna
Bynbda-bperra, naysrpammel, nebaerpaMMbl. PEHTTeHOCTPpYKTYpHBIN aHAIN3, €ro MPUHIUIBI 1
npuMmenenue. ['onorpadus u ee MpaKTUIECKOE UCIIOIb30BaHUE.

10. MMonmsipuzanust cBeTa. EcTecTBeHHBIM U MONSIPU30BaHHBIA cBeT. JIuHeiHO-,
HUPKYJISPHO- U SJUIUNITUYECKH- MTOJIIPU30BAHHBIN CBET.

11. Crenenp mnonspuzauuu cBera. [lomspuzaToppl M aHaIM3aTOpPbl CBETA. 3aKOH
Mamoca. [Tonspuzanus npu OTpa>keHUH U MPEIOMIICHUH CBETA HA TPAHUIIEC IBYX JUAIICKTPUKOB.
3akoH bprocrepa.

12. Bpamienue MJIOCKOCTH MOJSpU3AlMKM B KpUCTAIMYEeCKHX Teiax. Caxapumerpus.
HckyccrBennas anuzorponus. Dddexr Keppa. /[BoiiHoe pydenpenomeHre B MArHUTHOM IIOJIE.

13. ®azoBas u rpymnmnoBas CKOPOCTH, WX COOTHOIIeHHWe. HopmaibHas u aHOMajibHas
JUCIiepcus oKa3aress npesiomyieHus. J{ucrnepcuoHHOe paciibIBaHUE BOJHOBBIX [TaKETOB.

14. Knaccuyeckass 5SIEKTpOHHAs TeOpUs IUCHEPCHUU. 3aBUCHMOCTH IIOKa3aTenei
IPEJIOMJICHUS U MOTJIOIIEHUS OT YacTOTHI.

15. Tornomenue cBeta. 3akon byrepa- JlamGepra- bapa. OnTrueckas MmiIOTHOCTh U €€
¢usnueckuit cmpici. Pe3onancHoe moruyonieHue cBeta. Vcnonb3oBanue 3akoHa byrepa-
JlambepTa-bepa ans uzyueHus XMMHUYECKOTO COCTaBa BEIIECTBA.

16. MonekymsipHOE paccestHue CBeTa. 3aBUCHMOCTh MHTCHCHBHOCTH PACCESHHOTO CBETa
OT 4acToThI cBeTa (popmyna Panes).

17. KomOuHnanuonHoe paccesiHue cBeta. CTOKCOBbIE U aHTUCTOKCOBBIE JIYUH.

18. IIpuniun depma 1 3aKOHBI TEOMETPUUECKON ONTHUKH.

19. IlpenomiieHue u OTpaXCHHE CBETA Ha CEPUUYECKUX MOBEPXHOCTAX. TOHKAs JIMH3A.
®opmyina TOHKON JTUH3BL. LleHTpupoBaHHas onTuyecKkas CUCTeMa.

20. ®doromeTrpUyecKre TOHSATHS M €IWHUIBI U3MEPEHHS: CBETOBOW IOTOK, CHJIa CBETA,
OCBEIICHHOCTb, CBETUMOCTb, SIPKOCTb; TaMOSPTOBCKHI HCTOYHUK CBETA.

21. TemnoBoe m3mydeHue. M3imyuaTenpHas W IOTJIONIATENbHAS CIIOCOOHOCTH BEIIECTBA
uX cooTHomeHue. Monenb abcomoTHO uépHoro Tena. 3akoH Credana- bonbimana, gpopmyna
cMmenieHus Buna.

22. ®opmyna Panes-xuHca. OrpaHMYEHHOCTh KJIACCHYECKOH TEOpHUU HU3ITYUYEHUS.
DneMeHThl KBaHTOBOTrO noaxoaa. @opmyna Ilnanka.

23. BsaumopeiictBue (GoOTOHOB ¢ 3nekTpoHamu Bruemnuit ¢otosdext. Paborsr A.T.
CroneroBa. YpaBHeHHE DUHINTEHHA.

24. D¢ddexr Komnrona. [lapnenue cera, onbiTsl [1.H. JleGenena.

Konnoksuym 2. Ctpoenue atoma

1. Muxpomup. Macmrabsl. Koncrantsl. HeB0o3MOXXHOCTh onucaHus SBICHHHA B
MUKPOMHPE B PaMKax KJIACCUYECKON TEOPHH.

2. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTpE aToOMa BOJOPOJA. DKCIEpUMEHTAIbHOE
JI0OKa3aTeNIbCTBO TUCKPETHOM CTPYKTYphI aTOMHBIX ypoBHEH. OnbiTel @panka u I'epra.

3. Omnbitel Pesepdopna. [lnanerapnas mojens aroma MU mnpoOiieMa yCTOMYHMBOCTH
aroMoB. [Toctynatel bopa.

4. Twunote3a ne-bpoitna. BonHoBble cBoiicTBa wactun. llpuHIMN HeompeneneHHOCTH
['eitzenOepra.

5. VYpaBuenue Illpenunrepa. KopmyckynsipHO-BOIHOBOW ayanu3m: (OTOHBI U
MUKpOUYacTHIIbl. BoiHOBas GyHKIUS U €e cTaTUCTUYECKOe ToyKoBaHue. KBaHTOBaHME SHEPTUU U
MOMEHTA UMITYJIbCA.



6.

MyJIbTHIUIETHOCTh CIIEKTPOB, CIIMH 3JIekTpoHa. Dddext 3eemana, rapdexrt IlTapka.

[Tpunuun Iaynu. Pacnipenenenue 3JeKTpOHOB 110 SHEPreTUYECKUM YPOBHAM aTOMA.

7.

Pasmep, macca u sHeprus cBsi3u sapa. JegekT macchl. 3aBUCUMOCTH yAEIbHOM

SHCPTHUU CBA3U dApa OT YKUCJIa HYKJIOHOB. HI[CprIe CHJIBI U MX CBOMCTBA.

8.

SlnepHble peaklMd U 3aKOHBI COXpaHEHUA. DPQPEKTUBHOE CEUEHUE pPEaAKIUuH U

€IMHHIIBI €€ u3MepeHus. Peakiuu, BeI3bIBacMble HEUTpoHaMU. PagnoakTuBHbIE yackl. Peaknus
nenenus saep. Kinaccel ajeMeHTapHbIX YacTHII.

8.2. OneHo4YHbIE CPeACTBA JJIS IPOMEKYTOYHOM aTTeCTAIUU

IIpuMepHBI CIMCOK BONPOCOB K IK3aMEHY

Noogok~owhE

TOJIIIUHEI
8.
TOJIIIAHEI

9.

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

BBenenue B ONTUKY.

3aKOHBI OTPaKEHUS U MPETIOMIIEHHS CBETOBBIX BOJIH.

CootHomienue (a3 kojaebaHU CBETOBBIX BOJH Ha IPaHUIIE pa3jiena Cpel.

YcnoBue naTephEpEHIINN CBETOBBIX BOJH.

WuTepdepeHius mIOCKUX CBETOBBIX BOJIH.

NuTtepdepeniiys IUIUHIPUUECKIX CBETOBBIX BOJIH.

WUutepdepeniuss cBeta OpH OTPAKEHUHU OT TOHKHMX IUTACTUHOK IOCTOSIHHOM

. IIpocBeTyiieHnEe ONTUKM.

WUuTtepdepeniuss cBeTa Npu OTPAXKEHUMH OT TOHKHUX IUIACTUHOK TEPEeMEHHOM

. Konpua HerotoHa.

HNutepdepomerp Maiikenbcona. Pedpakromerp.

MHorony4eBas uHTephepeHIys. 3aBUCUMOCTh HHTEHCHBHOCTH OT Pa3HOCTH (as3.
MHoronyudeBast uHTeppepeHys. [ TaBHbIe U BTOPHUHbIE MAKCUMYMBI.
BpemenHas KOrepeHTHOCTD.

ITpocTpaHCcTBEHHAs: KOT€PEHTHOCTD.

ITpunnun I'roiirenca-dpenens.

3oHbl Openens.

Judpaxus OpeHens oT Kpyrioro OTBEPCTHUS.

Hudpakuus Openenst OT Kpyriioro Iucka.

Hudpaxnus OpayHrodepa ot mienu.

Judpakuuonnas pemerka. OcHoBHas GpopMyia JUPPaKIUOHHON PEeLIeTKH.
VYrnoBas mupuHa 1upaKinOHHBIX MAKCUMYMOB.

VYrnoBas u TuHeHas aucnepcus 1uppakMOHHON peleTKy.

Pazpemaronias cuiia criektpanbHoro npudopa. Kpurepuii Panes.

dopmyna 1udpaKIMOHHON PeIeTKH AJIs HAKJIIOHHO MaJaloluX JTydeH.
Judpakuuss peHTreHOBCKUX JIydeld OT MPOCTPAHCTBEHHBIX CTPYKTYp. PopMyJibl

Jlays u bparra-Bynsoda.

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

[Tonsite o ronorpadumu.

EcrecTBeHHBIN U MOJAPU30BAHHBIN CBET.

3akoH Maroca.

[Tonsipusanus cBeTa Ha rpaHuIle IBYX cpell. YToa bprocrepa.
[BorHoe nydyenpenomienue. [Ipnsma Hukons.
HckyccTBeHHOE ABOMHOE Myuenpenomienue. ekt Keppa.
Bpamenue miockoctu nmonspusanuu. [lomsipumerpus.
HckyccTBeHHOE BpallleHre TUIOCKOCTH nosgpusanuu. I dext Dapanes.
HopwmainbHast 1 aHOMabHast TUCTIEPCUU CBETA.

DJNEKTPOHHAs TEOPHsI TUCTIEPCUN.

[Tormomenwue cBeta. 3akon byrepa-JlambGepra-beepa.
®dazoBast ¥ rpynmnoBasi CKOPOCTH.

KorepenTtHoe paccesHue cBeta. 3akoH Pasnes.



38. KoMOnHanmoHHOE paccessHue CBETa.

39. Dddexr BaBunosa-UepeHkona.

40. 3akonsl reomeTpudeckoit ontuku. [Ipuamun depma.

41. TlpenomieHue M OTpaXeHUE HA CHEPUIECKUX TTOBEPXHOCTSIX.

42. Tonkas nuH3za. Dopmysia TOHKOH JIMH3BI.

43. JluH3a npou3BOIBbHON TOMUHBL. DopMyIia IEHTPUPOBAHHON ONTHUECKOW CUCTEMBI.
44. ®oromerpuueckue BenuyrHbl. Cuia cBeTa U OCBEUICHHOCTb.

45. IlpoTsKeHHbIE HCTOYHUKH CBETA. SIPKOCTh U CBETUMOCTb.

46. OtpaxarenpHas ¥ MOIJIOMATEIbHAs CIIOCOOHOCTH a0COIIOTHO YEPHOTO TeNa.
47. TemuoBoe u3inyuenue. 3akonsl Creana-bonpumana u Buna.

48. 3akon Kupxroda.

49. ®opmyna Panes-/lxunca u runoresa [lnanka.

50. ®opmymna [lnanka u 3akon Credana-bonbpiimana.

51. ®opmymna [lnanka 1 3aKOH CIIEKTPAILHOTO cMeleHus Buna.

52. ®orosrnexrpudeckuii 3¢pdext. Dopmyia DHIITEHHA.

53. ®otoHsl. [laBneHue cBeta.

54. Dddexr Kommnrona.

55. Cnexktp aromapHoro Bojopoaa. O6o6menHas popmyiia baasmepa.
56. PentrenoBckoe uziydeHue. 3akoH Mo3ziu.

57. OmnbiTel @panka u ['epua.

58. Mogens Pezepdopna u bopoBckas Teopust aroma BoI0poa.

59. Bomnnsl ne-bpoiins. dudpakius 3JeKTpOHOB.

60. ITpuniun HeonpeneneHHocTH [ elizeHOepra.

61. VYpasuenue lIpenunrepa.

62. Hykionsl. SlnepHble CUiIbl U MX CBOMCTBA.

63. Snepubie peakiuu. Kimacchl 371eMEHTapHBIX YaCTHIIL.

KPUTEPUU OHEHUBAHUSA PE3YJBTATOB OBYUEHUA

1. Crynenty HeoOXOAMMO BBHIOJHUTH S5 sabopatopHbeix pabor. Kaxkmas paborta
OllCHMBaeTCsd MakcuMyM Ha 3 Oamna. [Ipu BbIMONHEHHH J1TaOOpaTOPHBIX PabOT OIEHUBAETCS
TE€XHHMKA BBIIIOJHEHHS, OOPMIIEHHE OTYETOB, BKIJIOUarollee 0O0padOTKYy 3KCIEpUMEHTAJIbHBIX
paHHBIX.

2. Ilpemycmotpero 2 coOecefoBaHHUS 110 TEOPETUYECKOMY MaTepHally B BHIE
KOJTOKBUYMOB. Kaxkas Tema orieHnBaeTcs MakcuMyM Ha 3 Garia.

MaxkcruManbHOe KoIM4ecTBO 6aisioB Ha sk3amene 30.

OneHka «Hey10BJIETBOPUTEIHLHO»:

¢parMeHTapHOEe 3HAHHE MpeAMeTa, OTCYTCTBHE YMEHHH UM HaBBIKOB NPUMEHEHUS
METOZIOB M TOJXOJ0B HM3y4aeMOW JHMCIUIUIMHBI TPH peleHnH y4eOHBIX 3amad (menee 50
0asoB).

OneHKa «y/J10BJIETBOPUTEIbHO»:

HECHCTEMAaTU3UPOBAHHBIE 3HAHMS MpPEIMETa, YaCTUYHO C(OpPMUPOBAaHHBIE YMEHHS U
HaBBIKM TPUMEHEHHST METOJIOB W TIOJXOJOB M3Y4aeMOW JWCIUIUIMHBI TPU pPEIICHUN y9eOHBIX
3a1a4 (50-69 Gamnos).

Ouenka «xopomo»:

B IIEJIOM, C()OPMHPOBAHHBIE, HO COJEp)KAIIMe OTICNbHBIe MpoOenbl 3HAHUS NpPEIMETa,
YMEHHE TPUMEHSTh METOJBl U TOAXOJbl M3y9aeMOW TUCIHIUIMHBI MPH PEIIeHUH YYeOHBIX U
NPAaKTUYECKHUX 33/1a4 ¢ MUHUMAJIbHBIM KOJUYECTBOM OIIMOOK HENPUHIMIHUAIBHOTO XapakTepa,
HAJIMYMe HAaBHIKOB MPUMEHEHHUS METOJOB M TOAXOJI0B M3ydaeMOl AMCUUIUIMHBI MPH PEUICHUN
yueOHBIX U npakTHueckux 3agad (70 - 85 6amioB).



OueHka «OTITHYHO»:

cOpMHpOBAaHHBIE M CHCTEMAaTU3UPOBAHHBIC 3HAHUS MpeaMera, C(HOPMHUPOBAHHBIC
YMEHHSI 1 HaBBIKA NIPUMEHEHHS METOAOB U IOAXOA0B M3y4aeMOW AMCLUILIMHBI IIPU PELICHUH
y4eOHBIX U MpakTHUecKux 3aaad (86-100 6amioB).

Pazpaborumnkm:

npodeccop Capaes B.B.

/ (noonucy) © (3anumaemas 001ICHOCMY) (unuyuanvt, pamunus)

[lporpamma paccmoTpeHa U ogoOpeHa Ha 3acenanuu Kadeapsl oOmed u
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[IporpamMma cocraBineHa B coorBercTBuUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomennanuit [IOOI1 no nHanpaenenuto u npoduito noarotoku 04.03.01 Xumusi.

[Iporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl TEOPETUYECKOH W TMPHUKIATHON
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