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1. HEJIM M1 3AJJAYM TUCHMUTLINHBI

Lens mucuuruiMHbl - GOPMHUPOBAHUE E€AMHOM, CTPOHHOM, JOTHYECKH HEMPOTUBOPEUMBOI
(GU3MYECKON KapTHHBI OKPYXKAIOMIET0 HAC MHUpA, LEIBHOr0 MPEJCTABICHUS O Mpoleccax H
SBJICHUSX, MPOUCXOASIIMX B HEXMBOW M KMBOW MPUPOJE, HAYUYHOTO CIOCO0a MBINUICHHUS,
CO3/IaHHE y CTYJICHTOB COBPEMEHHON HAay4YHON M METOJOJIOTUYECKOW 0a3bl JUisi MOHMMAHUS U
YCBOGHUS CIEUUAJIbHBIX M TEXHUYECKUX JUCHUIUIMH, HEOOXOIUMBIX Ui paboThl 1O
CHEIHAJIbHOCTH.

3aaun JUCIUIUIMHBI - U3yYE€HUE OCHOBHBIX 3aKOHOB ONTUKU U aTOMHOM (DU3HKH, a TaKKe
MNPUHIUIIOB, YNPABISAIOMNUX TPUPOAHBIMHU SIBJICHHSIMU W MPOLECCaMU, HA OCHOBE KOTOPBIX
paboTaroT MalllMHBI, MEXAaHU3MBI, ammapaTbl U MPUOOPHI COBPEMEHHOW TEXHHUKH; OBJAJICHUE
MPHEMaMU U METO/IaMHU PEIICHHS] KOHKPETHBIX 33/1a4 U3 Pa3IUYHbIX 001acTel ONTUKHA U AaTOMHOMN
Gbu3MKKM; O3HAKOMJICHHE C MPOCTEHIIMMH amnmaparamu, MNpuOOpaMH U CXeMaMH, KOTOpbIe
UCTIONIB3YIOTCS B (PU3HUECKUX M TEXHOJOTHYECKHX JIA0OPATOPHSIX.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

2.1. YueOHnast nmucnumimHa «ONTHKa W CTPOCHHE aTOMay» OTHOCHUTCS K 0a30BOM
(00s3aTENIBHOMN) YaCTH MPOTPAMMBEI.

2.2. Jlna w3ydeHUWs NaHHOW y4eOHOW MUCHMIUIMHBI HEOOXOAMMBI 3HAHWS, YMEHUS H
HaBBIKH, (POPMHUPYEMBIE IPEILIECTBYIOUIMMU AUCHUILUIMHAMMU:

Ne ni/im Koz gucuunanHel HanmeHoBaHME peIIIECTBYOMUX TUCIUILIAH
1 b1.0.09 be3zonacHOCTE KH3HEEITEIbHOCTHU
2 b1.0.10 MaremaTuka
3 b1.0.12 MexaHuka 1 MOJIEKYJIsipHas (hu3HKa
4 b1.0.13 DNIEKTPUYECTBO M MAarHETU3M
5 b1.0.15 O6mmast xumMust. XUMHUs HEMETAILIOB
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/nn Koz mucuuninzbl HaumeHnoBaHMe MOCIIENYIOIUX IUCHUIUIMH
1 b1.0.17 AHaUTUYECKast XUMUS
2 b1.0.18 PU3UKO-XUMHUUYECKUE METOJIbI aHAJIN3a
3 b51.0.22 WNHudopmaTrKa U BRIYUCIUTEIbHAS TEXHUKA
4 b1.0.24 duznyeckas XUMHUA. DIEKTPOXUMHUSL. XUMUYECKas
KMHETHKA U KaTalIu3
5 b1.0.26 [Iporieccel U annapaTsl
6 b1.B.04 dusnueckue MeTOIbI UCCICIOBAHUSI
7 b1.B.JIB.06.01 Teopust u npakTuyeckoe npuiioxenne 1P
8 b1.B.J1B.07.01 PeHTreHoCcneKkTpaabHble METObI aHAIIN3A

3HaHue JaHHOW JMCIMILIMHBI HEOOXOIUMO MPH JajdbHENIIeM 00y4eHUU B MarucTpaType
U acTIUpaHType, a Takke B chepax nmpodeccrnoHalIbHOM e TENbHOCTH: 3APaBOOXPaHEHNE (CUHTES
U KOHTPOJIb KauecTBa JIEKApCTBEHHBIX MpPEnapaToB), XMMHUS IPUPOJAHOTO OPraHUYECKOTO ChIPhS
(u3ydeHne coctaBa W pa3paboTka CIocoOOB MepepaboTKH M MPAKTHUYECKOTO HCIOIb30BaHUS
IPOAYKTOB U3 yIJIsl, HETH, IPUPOJHOTO ra3a) u Jp.



3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUITJTIMHBI

[Iporiecc OCBOCHHSI  TUCIUTIIUHBI

HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIUI

(ameMeHTOB crenyronmx kommereHnuii) B coorBerctBuu ¢ ®I'OC BO u OIl BO no nannomy
HarpasieHuto 04.03.01 «Xumus», npoduib: TECOpETUUYECKAs U IPUKIIATHAS XUMUS.

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

KomMmnerenuus

Nuaukatopsbl
KOMIIeTeHIM i

Pe3yabTaThl 00yyeHus

OIIK-4. Criocoben
IUTAHUPOBATH PAOOTHI
XUMHUYECKON
HaTPaBJICHHOCTH,
o0OpabaTeIBaTh U
HHTEPIPETUPOBATH
TIOJIYUCHHBIC PE3YyJIbTAThI C
UCIIOIb30BaHHEM
TEOPETUUECKUX 3HAHUM U
MPaKTUYCCKUX HABBIKOB
peIIeHIs MaTeMaTHIECKUX U
¢u3mgeckux 3agad

OIIK-4.1. Vcnomes3yer
0a30BbIE 3HAHUS B 00J1aCTH
MaTeMaTHKHU U GUIUKH TIPU
TUTAHUPOBAHHUU PaboT
XUMHYCCKON
HAIPaBJICHHOCTH.

OIIK-4.2. OGpabaTbiBaeT
JAaHHBIC C UCIIOJIb30BAHUEM
CTaHJAPTHHIX CIIOCOOOB
aAImpoOKCUMaIUN YUCJICHHBIX
XapaKTEPUCTHK.

3HaTh (yHIAMEHTANBHBIE pa3leNsl  (UIUKH
(9TEKTPUYECTBO ¥ MATHETH3M) [UTS TUTAHUPOBAHUS
paboT XUMUYECKON HAIIPABICHHOCTH.

YMeTb HCIONBb30BaTh TCOPETHUYCCKUE 3HAHMS IO
9JIEKTPUYECTBY U MarHETH3MY IIPHU IUIAHUPOBAHUH
9KCIIEPUMEHTAIBHBIX paloT.

Brianets HaBbIKaMU IUIaHUPOBAHUS paboT
XMUMHUUECKOI1 HAIPaBJICHHOCTH OMHPasCh Ha
0a3oBble 3HAHHS PU3HUKHU (IIEKTPUUECTBO U
MarHeTusMm).

OIIK-4.3. MHTepnpetupyer
Pe3yIBTATHI XUMUIECKUX
HaOJII0ICHUH ¢
HCIIOJIb30BaHUEM
(hM3NIECKHUX 3aKOHOB H
MpeICTaBICHUM

3HaTh (pU3MYECKUE 3aKOHBI, KOTOpBIC JIEkKAT B

OCHOBE XUMHYECKUX TIPOIIECCOB, ISt
OOBCKTHBHOW  HMHTEPIIPETALMN  PE3YJIbTAaTOB
HUCCIIEIOBaHUI.

VYmeTh HHTEPIPETHPOBATH Pe3yIBTATHI

XVMHUYECKUX HAaOJNIOAEHUH C MCHONb30BaHUEM
(U3MYECKNX 3aKOHOB U NTPEACTaBICHHUI.

BiiageTh HaBbIKAMU UHTEPIIPETALIUH
SKCIIEPUMEHTAIBHBIX JAHHBIX C UCIIOJIb30BAaHUEM
IIPEJICTAaBICHUHA O MATHUTHBIX U JIEKTPUYECKUX
SBJICHUSIX.

OIIK-6. Ciocoben
NIPEACTABIIATL PE3YIbTATHI
CBOEH pabOTHI B YCTHOH H
nUcbMeHHOH (opme B
COOTBETCTBUH C HOPMAMH U
MPaBUJIAMU, IPUHSTHIMU B
npodeccHOHAILHOM
CcOo00IIIeCTBE

OIIK-6.1. IIpencraBnsier
pe3ynbTaThl paboThl B BUIE
OTYeTa 110 CTaHAAPTHOU
(hopme Ha PyCcCKOM SI3BIKE

3HaTh cTaHAapTHBIE (OPMBI  IPECTABICHUSA
pe3yIbTaToB paboThI MPUHATBIMHI B
1po¢hecCHOHATIBHOM COOOIIECTBE.

YMeTb MpeAcTaBIsTh OTUYETHI 110 CTAHAAPTHBIM
(hopMaM Ha PYCCKOM SI3BIKE.

Brnaners HaBBIKAMU HPE/ICTABICHUS PE3YJIBTaTOB
paboThI B YCTHOH M MUCbMEHHOH (hopme.

OIIK-6.2. IIpeacrasisieT
uH()OpPMALIUIO XUMHUYECKOTO
COJICPKAHUS C YUCTOM
TpeboBaHMit
6ubnuorpaduyaeckoi
KYJIBTYPBI

3Hath TpeOOBaHUs oubnmorpaduaeckoit
KyJIbTYPbl, NPEABSBISIEMblE K IPEICTABICHHIO
uH(MOpMaLMK B TMCbMEHHOM (opme.

YMerb NpeAcTaBiIsiTh HHPOPMALHMIO C YYETOM
TpeboBaHui 6uOIMorpaduuecKon KyabTyphbl.
Braners HaBbIKaMu npencraBieHus nHGopmManuu
XHUMHUYECKOTO COAEPIKAaHUsI C YIeTOM TpeOOBaHUH
oubnmorpaduaeckoil KyJabTyphI.

OIIK-6.3. TIpencrasnsier
pe3ynbTaThl paboThI B BHIC
TE3HCOB JJOKJIA/Ia Ha
PYCCKOM M aHTIHIICKOM
SI3BIKE B COOTBETCTBHH C
HOPMaMH U MPaBHIAMH,
NPHHATBIMH B XUMHYECKOM
coobmiecTBe

3HaTI) HOpMI:.I nu npaBHna Hpe)ICTaBJ'IeHI/Iﬂ
pe3yibTaToB paboTHl B BUJE TE3HCOB JIOKIIAAa Ha
PYCCKOM H aHTJIMHCKOM SI3BIKE.

YMeTh HpeACTaBIATh Pe3yabTaThl PpAOOTHI B BUIE
TE3UCOB JOKJIaga Ha PYCCKOM U aHTIIMHCKOM
SI3BIKE.

Brnajieth HaBBIKAMU TPEACTABICHUS PE3YJIETATOB
pabOThI B BH/IE TE3UCOB JOK/IAaa B COOTBETCTBHU
C HOpMaMI/I nu HpaBI/IHaMI/I, HpI/IHf{TBIMI/I B
XUMHYECKOM COOOIIECTBE.




4. COAEP) KAHUE U CTPYKTYPA JUCHUIIJIMHBI

Tpyn0eMKOCTb TUCIUIUIMHBI COCTABJISAET 7 3aU€THBIX €IUHUIL, 252 yaca, B TOM YHUCIIE
135 — konrakrHsle yacel, 54 — CP.
dopMa MPOMEKYTOUHOU aTTEeCTAIllUU: YK3aMEH

4.1. CopepxxaHue TUCHHUILINHBI, CTPYKTYPHPOBAHHOE 110 T€MaM, ¢ YKa3aHUEeM BH/I0B
YueOHBbIX 3aHAATHI M OTBEICHHOI0 HA HUX KOJIHYeCTBA aKaleMUYEeCKUX YaCOB

Buzbl yueOHO# paboThI, BKITFOUast
< CaMOCTOATENbHYI0 padoTy 00yuarommxcs
E U TPYJIOEMKOCTb
§ (B gacax)
= KonrakTHas paboTa DopMBI TEKyILIETO
=
2 : S npenoaaBaTelis ¢ KOHTPOJIA
Ne ? § S g 00yJaroUMHUCS 5 yCHEeBaEMOCTH;
0 /II Pasnen AuCHMILINHBL TEMBI % ° § E = dopma
3 § 5 g ) o 2 < qE s MPOMEIKY TOUHON
/M =9 £ SE~| 2| 58 aTTecTaluy
o, =] (A o 8%| & & =S
=] = = a2 = &8 S a (no cemecmpam)
% 2| 58| £E=&| 88 g
] 5 203 SEE| >z E
z Rl &=| 228 28| O
= S CE | g
IIpoBepka oT4eTOB
1 | Pasgen 1. OnTuka 2 38|30 | 26 | 3 | 30 | PoEP
JIPu 13
Paznen 2. Ctpoenue IIpoBepKa OTYETOB
2 2 16| 6 10 2 24 Py I3
aroma P u
ITpomexxyTOouyHas
P y 2 4 JK3aMeH
aTrTrecranuia
Hroro yacos 252 54| 36 36 9 54 63
4.2 Tlnan BHeayIMTOPHOM caMOCTOSITeILHOW PadoThI 00y4aAKOIIUXCS MO JUCHHUILINHE
CamocTosiTenbHas pabota 00y4aroIuxcst VYuebHo-
= METOINYECKOE
3 H 3atpatsl | Onenounoe
= a3BaHHUe paszaeia, TEMbI B o CpOKI/I obecrieueHue
5 HJ] CAMOCTOSTENBHON PabOThI BPEMEHHU | CPEACTBO .
O BBITIOJITHCHU S CaMOCTOSITCIIbHOU
(uac.)
paboTEI
3 |1. ITogroroska oryeTa 10 3amanus cM. B «ONTHKA U Mertoanueckue
nmabopaTopHOii paboTte aToMHas (HpU3HKa yKa3aHusl K
«Omnpenenenue nokasarenen (MeTomuYeckre ykazaHUs K 6 oraery |PAKTHKYMY
MIPEJIOMIICHUS Ta30B U JKAIKOCTEH |MPaKTHKYMY). «OnTHka u
Ha uHTephepomerpe UTP-1»; aTOMHas
2. Pemienue 3aaadv. (uznkay.
3 [1. ITogroroska oT4yera mo 3aganus cMm. B «OnTuka u
nmabopaTopHOii paboTe aToMHas (HhU3HKa»
«Omnpenenenue ATUHBI BOJTHBI (MeToMueckne yKazaHus K 6 R
M3ITy4YeHus Jlazepa C IOMOIIBIO MIPaKTUKYMY ).
JTU(GPAKIHOHHON PEIIeTKN;
2. Pemienue 3amau.
3 |1. IToaroroska oruera o 3amaunst cMm. B «Ornruka u
naboparopHoit pabore «IIpoBepka |aToMHas HU3HKA» 6 OTHETI
3akoHa Mairtocay; (MeToanueckne yKkazaHus K
2. Pemienue 3aaay. MIPAKTUKYMY).




CamocTosiTesibHas paboTa 00yJaroIUXCst VYuebHo-
& METOHYCCKOC
§ Ha3zanue pasaena, TeMbl N Cpoxu 3atparst | OuerotHoe obecrnieueHue
8 BI/IZ[ CaMOCTOSATCIBHON pa6OTI)I BBIIOHEHMS BIECMCHI/I CpeacCTBO CaMOCTOSTENbHOM
uac.) paboThI
3|1. IToaroroBka otyera o 3ananus cM. B «ONTUKA U
nabopaTopHoii pabote «3yueHue |aToMHas pusnkar»
BpAICHHUS TUIOCKOCTH (MeTomuYecKue yKa3aHus K
MOJISIPU3AIUH U ONIPEICIICHHUE MPAKTUKYMY ). 6 oTUCTHL
KOHIICHTPAIIH PaCTBOPOB
ONTUYECKU aKTHBHBIX BEIIECTB C
MTOMOIIIBIO TIOJISIPUMETPAY;
2. Pemienue 3aaadv.

3 |[ToaroroBka Kk KoUOKkBUyMy 1m0 (Cm. OTICHOYHBIE CpeAcTBa 6 vO Cagenpes 1.B.
pazneny «OnTruKay. TEKYIIETO KOHTPOJIS. Kypc obmeit
3|1. IToaroroBka otyera mo 3aganus cM. B «OnTuka u ¢uznku. B 3 1.

nmabopaTopHOii paboTte aToMHas HU3NKa» Tom 2.
«OrmpeneneHne MoCTOSHHON (MeTomuUeckre ykazaHus K 6 oruets | DIEKTPUIECTBO
[Tnankay; MIPAKTUKYMY ). U MarHeTHU3M.
2. Pemenue 3aau. Bosnbl. Ontuka.
3 |1. MoaroToBka oTyera 1o 3ananus cM. B «OnTHKa 1 —M.: Jlans, -
nabopatopHoii pabote «M3ydenue [aToMHas pusnKa» 2016. Pexum
CepHANbHBIX 3aKOHOMEPHOCTEH  |(METOAMYECKUE yKA3ZAHUS K 6 oraernt  |Hoctyna ObC
CIICKTpPa BOJAOPOAAN; MIPAKTUKYMY). «M3maTenseTBo
2. Pemrenue 3amau. «JlaHBY.
3 |1. [ToaroToBka oTyera 1o 3amanus cM. B «ONTHKA U
nmabopaTopHOii padoTe aToMHas (HU3NKa»
«ITomyKkommaecTBeHHBIN aHATN3  |(METOIMYECKHE YKa3aHUs K 6 OTUeTHI
cocTaBa CIUIaBOBY; MIPAKTUKYMY ).
2. Pemenue 3amau.
3 |[ToaroroBka k KouOKBUyMy 1m0 (Cm. OTICHOYHBIE CpeaCTBa 6 R
paznmeny «CTpoeHHE aToMay. TEKYIIETro KOHTPOJIS.
O061as TPyA0EMKOCTh CAaMOCTOSITEIILHOW PabOTHI IO TUCITUILTHHE (Yac) 54
Bromxket BpeMeHH caMOCTOATENEHONW pabOTHI, IIPETyCMOTPEHHBIH yIeOHBIM 54
IUTAHOM JIJIsl TaHHOM TMCIMIDIMHEI (Jac)

4.3 CopnepixaHue pa3aejioB U TeM THCHUILIUHBI

TpynoemMkocThb
TV CIUATUTHHBI 7
(3.e.)
Hanmenosanue | Pasgen 1. Onruka
OCHOBHBIX DJeKTpoMarHuTHas npupoja cBeta. ONTHUYECKU U BUJUMBIN JHMana30HbI
pas3zienos AJIEKTPOMArHUTHBIX BOJTH. BomHOBOE ypaBHeHHe. CkopocTs cBeTa. [Imockue
(Monyneit) u cpepuueckue BoIHbI. BoIHOBOM (HpOHT.

3aKoHBI OTpa’keHMsT M TPEJOMJIEHHUSI CBETOBBIX BOJIH 3aKOHBI
OTpaXE€HUs M IPEIOMIICHHs CBETa Ha TIPAHUILE pPa3fesia IUIJICKTPUKOB.
®opmynsl Ppenens. [lonHoe BHyTpeHHEE OTpakeHHe cBeTa. BONOKOHHAs
OITHKA.

HNurteppepenuusn cBera IHTepdepeHLs MOHOXPOMATUYECKUX BOJIH.
JBynyueBas unrepdepenuus. Cynepno3unus IJIOCKUX BoJH. Pa3HocTh
XoJa. YcCloBUS HHTEPPEPEHIMOHHBIX MaKCUMYMOB M MHUHUMYMOB.
Crostune BOJIHBI.

IIpocBernenne ontukm HHTepdepeHius B TOHKUX IieHKax. [lomocs
paBHOM TONIIMHBI U paBHOTrO HakioHa. IIpocBernenne ontuku. Kombna
HeroTona.

MmHorogyuyeBasi uHTepdepeHuus. YcinoBus  UHTep(HEPEHIIMOHHBIX
MaKCHMYMOB 1 MUHUMYMOB JUIsl MHOTOJTY4€BOM HHTEP(EpEeHIINH.




JAuppakuua cera. IIpunuun I'roiirenca-dpeHens, €ro MHTErpajlbHas
3aMuch U TPAKTOBKA.

Merton 301 ®Ppenens 3oubpl Ppenens. [IpuMeHeHne BEKTOPHBIX IUarpaMm
JUIA aHanu3a AMQpakiMOHHBIX KapTuH. J(udpakuys Ha KpyrioM OTBEpCTUI
U DKpaHe.

JAudppakunonnas pemerka Jludppakuus DPpayHrodpepa Ha IIETH.
Hudpakiuonnas  pemerka. Jlucrmepcus W paspemiaromias — cuia
CHEKTPaJIbHBIX TPUOOPOB.

Juppakuusa PpeHTreHOBCKHUX JIy4ell Ha KpPUCTAUIMYECKOW pEIIETKE.
dopmynna Bynbsda-bperra, JIay3rpaMMBbl, nebaerpaMMBl.
PeHTreHOCTpyKTYypHBII  aHanu3, €ro MNPUHLMIBI U  [PUMEHEHHUE.
l'onorpadust u ee npakTUYecKoe UCIOIB30BAHNUE.

Moasipu3anus cBera. EcTeCTBEHHbIN U NOJIAPU30BaHHbIN CBET. JIMHEHHO-,
LHUPKYJISAPHO- U SJUTUIITUYECKH- MTOJIIPU30BAHHBIN CBET.

3akon Mamrwca Crenenb nossgpuszauuu cBera. [lomspuzatopel u
aHanu3aropbl cBeta. 3akoH Mamtoca. [lonsipuzauus npu OTpakeHUH U
IIPEIOMJIEHUH CBETa Ha IPaHULIE IBYX JIUIEKTPUKOB. 3akoH bprocrepa.
Housipumerpus BpamieHne m10CKOCTH MOMSAPU3ALUU B KPUCTAIIIMUECKUX
tenax. Caxapumerpus. MckycctBeHHass aHu3oTpornus. PoToynpyrocts.
Dddexr Keppa. J[BoitHoe ydenperoMIeHIHEe B MArHUTHOM TIOJIE.
JMucnepcusi u norJomenue ceera da3oBas u rpynmnoBas CKOPOCTH, HX
cooTHomieHue. HopmanbHas W aHOMallbHas JWCHEPCHUsl IOKa3aTels
npenomiieHus. J(ucrnepcuoHHOe paciibIBaHHE BOJTHOBBIX MTAKETOB.
JJIeKTPOHHasi Teopusi aAucnepcuKiaccuueckas 3IEKTPOHHAs TEOpUs
JUCIIEpCUHU. 3aBUCUMOCTH IOKa3aTesled MPEeJOMIICHUS] M MOTJIOLIEHUS OT
Y4acTOTBHI.

3akon byrepa-JlamGepra-bapa Ilornomenue cBera. 3akon byrepa-
JlamOepta- bopa. Onrtuyeckas IIOTHOCTh U €€ (DU3HMUECKHH CMBICIL.
PesonancHoe mnornomenue cBera. Mcmons3oBanue 3akoHa byrepa-
JlamGepra-bepa it U3y4eHus: XUMHYECKOTO COCTaBa BEIIECTBA.
Paccessnne cBera MonekylipHOE paccessHHME CBeTa. 3aBHCHMOCTH
WHTEHCUBHOCTH PACCESHHOTO CBETA OT YacTOTHI cBeTa ((popmyina Panes).
KomoOnnanmnonnoe paccessinue cBera. CTOKCOBBIE U @aHTUCTOKCOBBIE JTyUH.
3akonbl reomerpuyeckoii ontuku Ilpunnun @Pepma U 3aKOHBI
re€OMETPUUYECKOHN ONTHKH.

HenTpupoBannas ontu4yeckasi cucrema llperomieHne U oTpakeHHE
cBeTa Ha cepuyeckux moBepxHocTsAX. ToHkas nuH3a. PopMynna TOHKOM
nuH3bl. LleHTpupoBaHHas onTHYECKas cucTeMa.

®oromerpusi DoTOMETpUYECKHE TOHATUS W EAWHMULBI H3MEPEHMS:
CBETOBOM TIIOTOK, CHJa CBE€Ta, OCBELIEHHOCTb, CBETUMOCTb, SIPKOCTb;
1aMOepTOBCKHI HCTOYHMK CBETA.

3aKkoHbI TeNJIOBOI0 uU3jay4eHusi TeruioBoe uzinydenue. MzmyuartenbHas u
MorJIoIaTeNbHasl CHOCOOHOCTH BeLIeCTBA WX COOTHOIIEHue. Mojenb
abcomotHo u€pHoro Tena. 3akoH Credana- bonsiimana, dopmyna
cMelleHns Buna.

Kpusuc BosiHoBo#i Teopun cBeta u popmyia Ilinanka @opmyna Panes-
JbxnHca. OrpaHMYEHHOCTh KJIACCHUUYECKON TEOpUU H3IY4YEHMs. DJIEMEHTHI
KBaHTOBOro noaxoja. @opmyia [lnanka.

®oro3dpdext BzaumoneiictBue (oTOHOB ¢ 3iekTpoHamMu BhemHuit
dbotordext. Pabotsr A.I'. CTonerosa. YpaBHeHHEe DUHINITEHHA.

JaBienne ceera u 3¢pdext Komnrona Dpdext Komnrona. J[aBnenue
ceeta, onbITHI [1.H. JleOenena.




Pa3zpnen 2. Ctpoenue aroma

Mukpomup. Macmtadbsl. Konctantel. HEBO3MOKXHOCTE ONMCAaHUSI SIBIICHUIA
B MUKPOMHpPE B paMKaX KJIACCUUECKON TEOPHH.

3aKOHOMEPHOCTH B aTOMHBIX cnieKTpax CepHanabHbIE 3aKOHOMEPHOCTH B
CIEKTpPE aromMa BOJOpPOAA. OKCIEPUMEHTAJIbHOE  J0Ka3aTeJIbCTBO
JTIMCKPETHOM CTPYKTYpPhI aTOMHBIX ypoBHEW. OnbiThl @panka u ['epiia.
Boposckas Teopusi aroma Bogopoaa Omnbitel Pesepdopna. [Inanerapuas
MoOJIeTb aToMa U npobiema ycroiunBoctu aToMoB. [loctynatet bopa.
BoanoBbie cBoiicTBa BemecrBa lumnoresa npe-bpoitns. BonHoBbIE
cBoiicTBa yactull. [Ipuanmn HeonpeaeneHnocty I eizenoepra.

YpaBuenue llpeaunrepa. KopmyckysipHO-BOTHOBOH Jayanu3M: (GOTOHBI
U MUKpouacTHIIbl. BonHOBas (yHKIHMS U €€ CTaTUCTUYECKOE TOJIKOBAHUE.
KBanToBaHnue sHEpruu 1 MOMEHTA UMITYJIbCA.

TepMbl COCTOSIHUH MHOTI0JIEKTPOHHOTO0 aTtoMa MyJIbTUILUIETHOCTh
CIIEKTPOB, CIIUH AMeKTpoHa. D dekT 3eemana, 3pdexr lTapka. [Tpuniun
[Taynu. Pacnpenenenue 371€KTPOHOB MO SHEPreTHUECKUM YPOBHSM aTOMa.
OrnTryeckre KBaHTOBBIE T€HEPATOPHI.

CoctaB U XapakTepHCTHKa aTOMHOro siapa Pasmep, macca u 3Heprus
cBsi3u sapa. Jledext Mmacchl. 3aBUCUMOCTbD yA€TbHOM YHEPTHH CBS3U SApa OT
YHUCJIa HYKJIOHOB. S|IepHBIE CUJIBI U UX CBOMCTBA.

SAnepHble peaknuM H 3JIeMEHTAPHbIE YaCTHUbI SIepHbIe peakuuu MU
3aKOHBI COXpaHeHHUsA. D(P(HEKTHBHOE CEYCHHWE PEAKIMH M CIUHHIIBI e
n3MepeHus. Peakiuu, BbI3bIBa€Mble HEUTPOHAMH. PaglOaKTHUBHBIE YacChl.
Peakuust nenenus anep. Kinacesl 3ieMeHTapHbIX YacTHIL.

®opMmBbl
TEKyLIETO
KOHTPOJIA

VYcrHBIN OIIpoOC, OTYCTHI, KOJIJIOKBUYMBbI

®opMma
MIPOMEKYTOYHOU
aTTecTaluu

DK3aMeH

4.3.1 llepeyeHb NpaKTHYECKUX 3aHATHI U JIA0OPATOPHBIX padoT

TpynoemkocTs
(gac.) g
Q 9 )
8 g =
Ne paznena v TeMbl 5 g g
Q
Ne n/mt JCLUTIIAHBI HanmenoBanue 1abopaTopHBIX paboT 2 &5
W3 Hux = S E
(Momyst) Bcero 7 a s
TpaKTH4YEeCKas =] o o
4yacoB == e =
TIOJITOTOBKA g
S
1 13,15 Ornpenenenue nokasarenei 4 OIIK-4
MIPEJIOMJIEHUS Ta30B U KUAKOCTEN Ha -+ | OIIK-6
untepdepomerpe UTP-1. E
2 1.6,1.8 Ornpenenenne JTMHBI BOJTHBI 8 2
]
9 U3ITyYeHUs J1a3epa C IMOMOIIBIO =
JTHPAKIIMOHHON PEIETKH. g
3 1110,111 [IpoBepka 3akoHa Masroca. 8 g
4 11.12,1.15 W3ydenne BpaieHus! MI0CKOCTH 8 5
MOJIIPU3AIIUU U ONIPE/IEIICHIE ’E
KOHIIEHTPAIIUH PACTBOPOB ONITHYECKU 5
AKTHBHBIX BEILIECTB C MOMOIIBIO s
MOJIIPUMETpA.




5 1.22,1.23 Onpenencaue nocrosiHHoM [Tnanka. 4

6 122,23 W3yuenue cepraabHBIX 2
3aKOHOMEPHOCTEH CIIEKTpa BOJOPOJIA.
7 24,2.6 [Tomykomn4YecTBEHHBIN aHAIH3 2

coCTaBa CIIJIaBOB.

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaAMOCTOSITEJbHOE H3y4YeHUE
CaMOCTOSITe/IbHOI padoThI CTYJIEHTOB

Ne Tema 3ananue PopwHpyenas NJAK
KOMITETECHIIMS
1. 1. IloaroroBka otryeTa 1o 3aganud cM. B «ONTHKA U
nabopatopHoit paborte aTOMHast (PU3UKaY
«Onpeznenenue nokaszatenedt | (METOAMYECKHE YKa3aHUS K
MPEJIOMJICHUS Ta30B U MIPAKTUKYMY ).
JKUOKOCTEN Ha
untTeppepomerpe UTP-1»;
2. Pemenue 3amau.
2. | 1. IlogroroBka or4era 1o 3amganus cMm. B «OnTHKA U
nabopaTopHol padboTe aToMHas QU3HKa»
«OnpeneneHune JIMHbBI (MeToaMuecKue yKa3zaHus K
BOJIHBI U3JIYUYCHHUS Jlazepa ¢ | MPaKTUKYyMY).
MTOMOIIBIO TUPPAKITHOHHOM
PEIIeTKI;
2. Pemienne 3aaau.
3. 1. ITogroroBka oT4eTa I10 3aganud cMm. B «ONITHKA U
nabopaTtopHo# pabote aTOMHast (PU3UKaY» OIK-4.1
«IIpoBepka 3akoHa (MeToaMueckue yka3zaHus K OTTK-4 OINK-4.2
Maitrocay; MPaKTUKYMY ).
2. Pemenue 3amau. OlIK-4.3
4. | 1. IloaroroBka oTuera mo 3amganus cMm. B «OnTHKA U
nabopatopHoit pabote aToMHas (hU3UKa»
«M3ydenue BpameHus (MeToaMueckue yKa3zaHus K
TJIOCKOCTH TMOJSIPU3AIMUA U | IPAKTUKYMY). OIIK-6 OTTK-6.1
onpeeeHue OITK-6.2
KOHIIEHTpalLlUU PacTBOPOB OITK-6.3
ONTHYECKU aKTUBHBIX
BEILIECTB C MOMOIIbIO
MOJISIPUMETPAY;
2. Pemienue 3aaau.
5. | [loaroroBka k komwtokBuymy | Cm. O1ieHOYHBIE CpEACTBA
1o pazaeny «OnTukay. TEKYILEro KOHTPOJISL.
6. 1. IloaroroBka ot4eTa 1o 3aganud cM. B «ONTHKA U
naboparopHoit pabote aToMHas (hU3UKa»
«OrnpeneneHue NOCTOSIHHON | (METOAMYECKHE YKa3aHUs K
[Tnankay; MIPAKTUKYMY ).
2. Pemenne 3agau.
7. 1. ITonroroBka oTuera o 3aganud cMm. B «ONITHKA U
nabopaTopHo paboTe aToMHasi GU3HKa»
«M3ydenne cepuaabHbIX (MeToaMueckue yka3zaHus K
3aKOHOMEPHOCTEH CIEeKTpa | MPAKTUKYMY).
BOJIOPOAAY;




2. Pemenue 3agauy.

8. 1. IloaroroBka otyeTta 1o 3amanud cM. B «ONTHKA U
nabopatopHoit paborte aTOMHas (PU3UKaY»
«ITomykonu4ecTBeHHBIH (MeTomMUYecKHe yKa3aHus K
aHaJIU3 COCTaBa CILJIABOBY, MIPAKTUKYMY ).

2. Pemenue 3amau.
9. | IloaroroBka k kouiokBuyMy | CM. O1IeHOYHBIE CpeICTBa
nmo pazgeny «CTpoeHHE | TEKyIIero KOHTPOJIS.

aToMay.

4.4. MeToauueckue YKa3aHUus MO OpraHu3sanumn CaMOCTOSITENbLHOM paGOTLI CTYAEHTOB

CaMocTtosiTennbHasi paboTa CTYJIEHTOB, CBSi3aHHAs C MOJTOTOBKOH OTYETOB 10
BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaMm, 3aKpeIUICHHEM TEOpPEeTHYECKOro MaTepuaia B BUIE
MOJTOTOBKH K KOJUIOKBHYMaM, IPOBOJIUTCS] BO BHEAYAUTOPHOE BPEMSL.

Cmpyxmypa omuema no nabopamopuou pabome:

1. Ilenb paboTHLI.

2. TeopeTnueckas U SKCIIEPUMEHTAIbHAas YacTh.

3. BrImosHEeHNE pacueTHBIX B COOTBETCTBHHM C METOJMYECKUMHU YKA3AHHSIMH K Kax 0N
pabore.

4. BpiBoj (Ha OCHOBE MOJYUYEHHBIX PE3YyJIbTAaTOB).

Aszpmyko A.A., CapaeB B.B., baxenoBa A.JI. ®usuka. Yacte 2. DIEKTPUYECTBO M
MarHeTusMm (MeTOJMYeCcKUe yKa3aHus K mpakTukymy). Upkyrck: UpkyT. roc. ya-t, 2009. — 78 c.

CagenneB U.B. Kypc o6mieit puzuku. B 3 1. Tom 2. DIeKTpHUECTBO U MarHeTH3M. BOTHBL.
Onruka. — M.: Jlans, - 2016. Pexxum noctyna ObC «M3natenscTBo «Jlanby.

4.5. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)
HET

V. YYEBHO-METOJINYECKOE U MH®OPMALIMOHHOE OBECNEYEHME
TV CHUIIMHBI (MOLYJIS)

a) OCHOBHasI JIMTEPATypPa

1. Cagennes, .B. Kypc o6mieit pusuku. B 3-x T. Tom 3. Ontuka. AtomHas pusuka. - M.:
Jlans, 2011. Pexum noctyna ObC «M3narenscTBo «JIanb».+

2. Kysuenos C.U. Kypc ¢usuku ¢ npumepamu perienus 3anad — M.: Jlans,- 2014. Pexum
nocryna ObC «M3narenbctBo «Jlanby. +

3. JloryHoga, O. B. [Ipaktukym no ¢usuke : yuebHoe mocodue / 3. B. JlorynoBa. — Omck
: Omckuii I'AY, 2020. — 87 ¢. — ISBN 978-5-89764-833-7. — TekcT : 3nekTpoHHbIH // JIaHs :
ANEKTPOHHO-OMOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/136149 (mara
oOpamienus: 12.04.2022). — PexxuM goctyna: 1y aBTOPH3. MOJIb30BaTENeH. +

4. dusuka: Kypc Jeknui : yaeonoe mocodue : B 3 yactsx / coctaButens JI. A. Ky3una. —
Bonorga : Bol'V, [0. r.]. — Yactp 3 : OnTuka, kBaHTOBass (U3MKa, CTpOCHHE spa, (PU3MKa
tBEporo Tena — 2014. — 168 ¢. — TekcT : anekTpoHHbIH // JIaHs : 3neKTp0HH0 6146J11/10TeqHa${

cucrema. — URL: https://e.lanbook.com/book/93123 (nara oGpaiy 71 12:04" AUA%WQK' M

. 6 C
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIB30BaTeNeh. + BCPEN

0) 10MOJIHUTE/IbHAS JIUTEpaTypa:
1. CaBenwseB U.B. Kypc obmeit ¢uzuku. B 3 1. Tom 2. DnekTprudecTBO U MarHeTU3M.
Bonnsl. Ontuka. — M.: Jlans,- 2016. Pexum goctyna ObC «3narenscTBo «Jlanp».+



2. CasenweB, U.B. Kypc o6meit ¢pusuxu. B 4-x 1. Tom 3. KBanTtoBas ontuka. AToMHas
¢uzuka. dusnka TBepaoro Tena. Puznka aTOMHOTO siipa 1 3aeMeHTapHbIX yactul — CI16.: Jlans,
2011. Pexxum pocryna ObC «M3naTensctBo «Jlaub». +

3. @pum C.D., Tumopesa A. B. Kypc obmeit ¢pusuku. B 3-x T1. T.3. Onruka. AToMHas
¢usuka. — M.: Jlans,- 2008. Pexxum noctyna 9bC «M3narenbctBo «Jlanby.+

B) ba3bl 1aHHBIX, MH(POPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMBbI:
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 cootBerctBuu ¢ m. 4.3.4. ®I'OC BO, oOyuaromumcsi B T€YEHHUE BCEro MEpHOJa
oOydeHuss oOecre4eH HEOTpaHMYEHHBIM AOCTYN (yAaJeHHBIA JOCTYN) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. OrtkpeiTass 3nekTpoHHas 0aza pecypcoB U HCCIEAOBaHUN «YHUBEPCUTETCKAsS
uHpopmannonnas cucrema POCCHUS» [Dnextponsslii pecype] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru GeccpouHbIi

2. TocynmapctBennas wuHpoOpManmoHHass cucremMa «HannoHanmpbHAas —AJIEKTPOHHAS
oubnuoreka» [DneKTpoHHBIN pecypc] : callT. — Pexxum moctyna: http://H36.pd. 6eccpounsiii

3. Hayunas anexkrponnas oubnmmnoreka «k ELIBRARY.RU»y [DnekTpoHHEIH pecypc] : CaiT.
— Pexxum pocrtyma: http://elibrary.ru/defaultx.asp. - Koutpakt Ne 148 ot 23.12.2020 r. AkT oT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBbC «MzpatenbctBo Jlanby. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpox aevictBus mo 13.11.2021 r. goctym: www.e.lanbook.com

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

6. OBC DU3 «bubanotex». ['ocynapcTBennsiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». Jlunensnonnoe cornamenue kK [ocymapctBeHHoMy koHTpakTy Ne 019 or
22.02.2011. Aapec moctymna: https://isu.bibliotech.ru/ Cpok nelicTBusi: 6eccpouHBbIit.

7. OBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 0K-5415 ot 14.11.20 r. Cpok
nevicteus o 13.11.2021r. moctym: http://rucont.ru/

8. DBC «Aibykc.py/ibooks.ru» Konrpakr 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. 00O «32nekrponHoe m3marenbcTBo KOpaiiTy. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox peiictBua mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIutensuonnsiii kontpakt Ne 04-E-0258 ot 20.09.2021r. AKT mpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk neiictBus mo 17.10. 2022 r. noctym: https://urait.ru/

10. OO0 «MBUCy, koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevicteus ¢ 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 neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

6.1. YueOHo-1a00paTopHOE 000py/10BaHUE:


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
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/

[Tomemenuss  nast  MpOBEACHUS  JIGKITMOHHBIX W JIAOOPAaTOPHBIX  3aHATHH,
YKOMITJIEKTOBaHHBIE HEOOXOJMMBIM 000py10BaHHEM, IPUOOPHOI 6a30i, a UMEHHO:
No HanmMmeHnoBaHue KommnuectBo
/1
1 Cnexktporpad MCII-51 1
2 Jlabopatopnas ycranoBka PKJI-6 1
3 Cnektpodoromerp «IIpomdrkonady 1
4 MynbTuMETp 2
5 HNuTtepdhepomerp 1
6 Karomnsii ocipuntockon OKJ[-505 1
7 Ocuunnockon CJI-11TA 1
8 Monoxpomarop YM-2 1
9 Jlazep momynpoBoaaukoBbii JIIT 2
6.2. [IporpamMHoOe obecnieyeHme:
Cpok
HaumenoBanue Jlata IEUCTBUSA
Ne IIporpamMmmHOTO Kom-Bo Obocrosanye L BEIJIAYH npaBa
- porp nosib3oBanus [10 A p
MNpoaAyKTa JIMOEH3UN I10JIb30BAaH
nus
1. | Microsoft Office 12 Howmep JIunensuu Microsoft 01.12.2009 | 6eccpouHo
Professional Plus 2007 46211164 T'oc.kOHTpaKT
Russian Academic OPEN Ne 03-162-09 o1 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 o1 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 VcnoBus VCII0BHUS HCIIOJIB30BAHUS 110 YcenoBus OeccpoyHO
npaB006naz[aTeH;[ CCBIJIKE: npaB006na/:[
https://www.openoffice.org/li aTenst
censes/PDL.html
6.3. Texuuueckue U 31eKTPOHHbBIE CPeACTBA:
Meroauueckol ~ KOHUENLMEN  IpenojaBaHus  NPEAYCMOTPEHO  HCIIOJIb30BAaHHUE
TEXHUYECKUX M DJEKTPOHHBIX CPEACTB OOyYEeHHMs] ¥ KOHTPOJISI 3HAaHUW CTYACHTOB:

My.]'[LTHMe,I[HfIHBIe IMMPpE3CHTaluU.

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT'UH

B kauecTBe MHTEpakTUBHBIX (OopM OOyueHUs, NMPUMEHSIEMBIM B TMpollecce O00ydeHHs,
POBOJATCS coOece0OBaHMs MTPU 3aIUTE OTYETOB 10 MPAKTHUECKUM 3aHATHUSM.

[Ipn peamu3anmuu nporpaMMbl JaHHOW JUCHUILIMHBI HMCIOJB3YIOTCS  pa3JIMYHbIE
o0Opa3oBaTeNbHbIe TEXHOIOTHU

VY npemnogaBatens MOSBISETCS BO3MOKHOCTh IIOMOTATh CIIa0oMY,
YIENSATh BHUMAHUE CUIILHOMY, PEATTM3YETCS KEIAHUE CUITbHBIX
ydanuxcs ObICTpee U Tiy0Ke MpoJABUTaThCS B 00pa30BaHHH.
CuIibHBIE yUaluecs: yTBEP)KIal0TCs B CBOMX CIIOCOOHOCTSIX,

1. | Pa3noypoBHeBOe
o0yueHue




cyabble MOJTy4aloT BO3MOKHOCTD UCTIBITHIBATh YYEOHBIH yCIeX,
MIOBBIIIAECTCS YPOBEHbh MOTUBALIUU YYEHbSI.

2. | IIpoextHbie MeTonbl | PaboTa mo qaHHO# METOIMKE 1aeT BO3MOKHOCThH Pa3BUBATh
o0yueHus UHMBUyallbHbIE TBOPYECKHE CIIOCOOHOCTH ydaIuxcs, 6omnee
OCO3HAHHO MOAXOJUTH K MPO(PECCHOHATTLHOMY U COITUAIEHOMY
CaMOONPEIECIICHUIO

3. | UccnenoBarensckue | JlaeT BO3MOXKHOCTD y4YaIIUMCSI CAMOCTOSITEIILHO TIOMOJHSTH CBOH
METO/bI B 00y4E€HUH | 3HaHMs, ITTyOOKO BHUKATh B U3y4aeMylo IpobiaeMy U
MpearnoiaraTh MyTH €€ PeICHHs, YTO BaXKHO IpU (OPMHPOBAHUHU
MHUPOBO33PEHUA. ITO BaXKHO IS ONPENEICHNS HHAUBULY aJIbHOU
TPAaEeKTOPUH PA3BUTHSI KAKIOTO 00YJarOIEerocst

4. | JlekuuoHHO- JlanHas cucrema 1aeT BO3MOKHOCTb CKOHLIEHTPUPOBATh
CEMHUHAPCKO- MaTepHai B OJOKH U MPEMOAHOCHTD €0 KaK eIUHOE 11eJI0e, a
3a4eTHasi CHCTEMaA KOHTPOJIb IPOBOJUTH 110 IIPEABAPUTEIBLHON TOATOTOBKE

o0yyJaronmxcs

5. | Unpopmanmonso- V3MeHeHMe u HeorpaHUYEHHOE 000TalleHUe COIePIKaHUs
KOMMYHMKAIIMOHHBIE | 00pa30BaHUsl, HCIIOJb30BAaHNUE UHTETPUPOBAHHBIX KYPCOB, JOCTYI
TEXHOJIOTUU B MHTEPHET.

6. | Cucrema dopmupoBaHue NEPCOHUPUIIMPOBAHHOIO yUeTa JTOCTHIKEHUN
MHHOBAIIMOHHOM o0yyaroIerocsi Kak HHCTpyMEHTa Ielarorn4ecKoil o1epKKU
OLICHKH COLIMAJIBHOTO CAMOOIIPENEIICHNUS, OIIPEIEICHUS TPACKTOPHUH
«1opThoIno» VMHJMBUAYAIbHOIO Pa3BUTHUS JINYHOCTU

HaumeHoBaHHe TeM 3aHATHII C HCNOJIb30BAHHEM AKTHBHBIX (OpPM 00yUeHHSI:

®dopma / Mertopt Kon-Bo
Ne Tema 3anaTus Bun 3anartus
UHTEPAKTUBHOTO 00yueHHs 4acoB
1.| Pa3znen 1. Onruka MIPaKTUYECKHE OTYET 26
2.| Paznen 2. CtpoeHue aToma IIPAKTUYECKHE OTUET 10
Htoro gacos 36

Vill. OHEHOYHBIE MATEPHAJIbI JJIs1 TEKYHWEI'O KOHTPOJISA H
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHoOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIsA

Komnereninum,
No Brjt koHTpots Kontponupyembie TeMbl KOMITOHEHTBI
(paznensbrn) KOTOPBIX
KOHTPOJUPYIOTCS

1 Brinonnenue nabopaTopHbIX

pabot. Hanncanue oTyeTos. Paznen 1. Ontuka OINK-4

Komnoksuym OIIK-6
2 Brimonnenue nabopaTopHbIX

Pazpnen 2. Ctpoenue aroma
pabot. Harmcanne oT4eTOB.

KouokBuym 1. Ontuka

1. DnextpomarauTHas npupoga cBeta. ONTHYECKUH U BUIWMBIA  JTHAIa30HbBI
AIIEKTPOMArHUTHBIX BOJH. BomHoBoe ypaBHeHHe. CkopocTh cBera. [lmockue u cdepudeckue
BOJIHBI.




2. 3aKkoHBl OTPaXCHUs W MpPEJOMJIEHHs CBETa HA TPaHULE pazlesa IUIJIEKTPUKOB.
Dopmysl Ppenens. [loaHoe BHyTpEeHHEE OTpakeHHUE CBeTa. BOIIOKOHHAs ONTHKA.

3. WutepdepeHuuss MOHOXpOMAaTHYECKMX BOJH. JIByidydeBas HHTepdepeHuus.
Cynepno3unus iockux BoiH. Pa3HocTh xona. YcinoBust MHTEp()EPEHIMOHHBIX MAKCUMYMOB U
MUHUMYMOB. CTOSIYME BOJIHBI.

4. MWurepdepeHuus B TOHKUX TUIeHKaX. [1o0ckl paBHOW TOJIIMHBI M PABHOTO HAKIIOHA.
[Ipocsetnenne ontuku. Konbua HetoToHa.

5. VYcinoBus uHTEpPEPEHIMOHHBIX MAKCUMyMOB M MHHHMYMOB JUISI MHOTOJIyY€BOM
uHTEephEpPEHITUN.

6. Judpakuus csera. [lpunnun [tolirenca-OpeHens, ero WHTETpalbHAS 3alHCh WU
TPAKTOBKA.

7. 3ounsl Openens. [I[pumeHenne BEKTOPHBIX AMArpaMM JUIs aHAINW3a JU(PPAKIHOHHBIX
KapTuH. Jludpakuus Ha KpyrJIoM OTBEPCTHH U KpPaHE.

8. udpakuus Dpaynrodepa Ha menu. Judpakumonnas pemerka. Jucmepcus u
pasperiaronas cuia CeKTpalbHbIX IPUOOPOB.

9. udpakuusi pEeHTTEHOBCKUX Jyd4eil Ha KpUCTAJUIMYECKOM pemerke. Dopmyna
Bynbda-bperra, naysrpammsl, gebaerpaMMbl. PEHTT€HOCTPYKTYpHBIM aHAIN3, €ro NPUHLUIBL U
npuMeHeHne. [onorpadus u ee mpakTHIECKOE UCTIOIH30BAHHUE.

10. IMonsapuzamuss cBera. EcTecTBeHHBIH U MOJSPU30BaHHBIA CBeT. JluHelHO-,
LHUPKYJISIPHO- U SJUIMIITUYECKH- [TOJIIPU30BAaHHBIN CBET.

11. Crenens nonspuzanuu ceta. [lonspuszaropsl u aHaau3aTopsl cBeTa. 3akoH Maitoca.
[Tonsipu3anus npu OTpaKEHUM M NPEJIOMJICHUU CBETa HA IPAaHULE JIBYX JIHUAJIEKTPUKOB. 3aKOH
bprocrepa.

12. Bpamennue MIOCKOCTH MOJSIPH3AlMM B KPUCTAJUIMYECKHX Tenax. Caxapumerpus.
HckyccrBenHnas anuzorponus. Dpdext Keppa. [[BoiiHoe nydenpenomiaeHue B MArHUTHOM I10JIE.

13. da3oBas u rpymnmoBas CKOPOCTH, MX COOTHOIIeHHWe. HopmanbHas W aHOMabHAs
JUCIiepcus oKa3aTels pesIoMIIeHus. J{ucIIepCuOHHOE pacIIbIBaHUE BOJIHOBBIX ITAKETOB.

14. Kiaccuueckast 5SIeKTpOHHas Teopus JUCIEPCUU. 3aBUCHMOCTH IIOKa3aTelei
IIPEJIOMJICHUS U MOTJIOIIEHUS OT YaCTOTHI.

15. Tlornomenue cBeta. 3akoH byrepa- JlamOepra- bapa. OnTruueckast TUIOTHOCTh U €€
¢usnueckuit cmbica. Pe3oHaHcHoe mornomeHue cBera. lcmonbp3oBaHue 3akoHa byrepa-
JlambGepra-bepa myist u3ydeHus: XUMHYECKOTO COCTaBa BEIIECTRA.

16. MonekymsipHOe paccesiHue CBeTa. 3aBUCMMOCTh MHTEHCHBHOCTH PAcCESHHOTO CBETa
OT 4acToThI cBeTa (hopmyina Panes).

17. KomOuHnanmoHHoe paccesHue csera. CTOKCOBbIE M @aHTHCTOKCOBBIE JTYUH.

18. IMpuniun depma 1 3aKOHBI TEOMETPUUYECKON OTITHKH.

19. Ilpenomienue u OTpakeHHE CBETa Ha C(HEepUUECKUX MOBEPXHOCTAX. TOHKas JMH3A.
®dopmyra TOHKOM JIMH3BL. L[eHTpupoBaHHas oNTHYECKasi CUCTEMA.

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

21. TennoBoe uzny4yenue. MzmydarenbHas U MOTJIoMaTeIbHask CIIOCOOHOCTH BEILECTBA UX
cooTHomeHue. Mogens abcomoTHO u€pHOro Ttena. 3akoH Credana- bombimana, ¢gopmyna
cMmeneHus Buna.

22. ®opmyna Panes-JlxuHca. OrpaHHYEHHOCTh KJIACCHYECKOH TEOpUH W3ITYUYCHUS.
DneMeHTHl KBaHTOBOTro noaxoxaa. @opmyna Ilnanka.

23. BzammopeiictBue (GOTOHOB ¢ dnekTpoHamMu BoemHuii dotordext. Paborer A.T.
CroneroBa. YpaBHeHHe DUHIITEHHA.

24. Dddexr Komnrona. JlaBnenne ceera, onbitel [1.H. JleGenena.

Konnoksuym 2. CtpoeHue atoma



1. Mukpomup. Macmrabsl. Konctantel. HeBO3MOXHOCTh ONUCAHUS SIBICHUH B
MUKPOMHUPE B PaMKax KJIACCUYECKON TEOPUH.

2. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aToOMa BOJIOPOJA. DKCIEPUMEHTAIbHOE
JI0Ka3aTeJIbCTBO JUCKPETHOM CTPYKTYpbl aTOMHBIX ypoBHEH. OnbiThl @panka u ['epuia.

3. Ombiter Pesepdopna. IlnmanerapHas Mojenbs aromMa U mpodieMa yCTOWYHBOCTH
aroMoB. [Toctynatel bopa.

4. T'mnote3a ne-bpoiuns. BonHoBeie cBoiicTBa uyactuil. [IpuHIMN HeompeaeneHHOCTH
I'eit3enOepra.

5. VYpaBuenue Illpenunrepa. KopmyckynsipHO-BOIHOBOW Ayanu3m: (OTOHBI U
MUKpOUYACTHIIbl. BoHOBas GyHKIMS U €e CTAaTUCTUYECKOE TOJIKOBaHUEe. KBaHTOBaHME SHEPTUH U
MOMEHTa UMITYJIbCA.

6. MyJBTHIUIETHOCTh CIIEKTPOB, CIMH 3JIeKTpoHa. DddekT 3eemana, rapdexr [lTapka.
[Tpunuun Iaynu. Pacnipenenenue 3JeKTpOHOB 110 SJHEPTETUYECKUM YPOBHSAM aTOMa.

7. Pa3mep, macca u sHeprusi cBs3u sjapa. Jedekr maccel. 3aBUCHMOCTH YENbHOMN
SHEPIrUM CBS3U AApa OT YKCIIa HYKJIOHOB. SIiepHbIE CHIIBI U X CBOWCTBA.

8. SlmepHble peakuMud U 3aKOHBI COXpaHEHUA. DPGPEKTUBHOE CEUEHUE PEaAKIUU U
€IMHHUIIBI €€ u3MepeHus. Peakiiuu, BoI3bIBacMble HEMTpoHaMu. PanroakTuBHbIE Yyackl. Peakius
nenenus saep. Kiacerl 351eMeHTapHbIX YacTHULL.

8.2. OueHouHBbIe cpeACTBA AJIsl IPOMEKYTOYHOM aTTeCTALUMN
IIpumepHBIii CIHCOK BONMPOCOB K IK3aMEHY

BBenenue B onTHKY.
3aKOHBI OTPAKEHHSI U TIPEIIOMIICHHSI CBETOBBIX BOJIH.
CootHoueHnue ¢a3 kojaeOaHUI CBETOBBIX BOJIH Ha I'PaHULIE pa3jielia Cpel.
YcnoBue naTephEpEHITNN CBETOBBIX BOJH.
WHTepdepeHIys MIOCKUX CBETOBBIX BOJIH.
WuTepdepeHIys TMIMHIPUIECKAX CBETOBBIX BOJH.
WuTtepdepeniiys cBeta mpu OTPAXKEHUU OT TOHKHUX IUTACTHHOK IMOCTOSTHHOM TONIIMHBI.
[IpocBeTtiieHNE ONTUKMU.
8. MWutepdepeHuus cBera Npu OTPAXEHUHM OT TOHKUX IUIACTHHOK IEPEMEHHOM
TonmuHbl. Koabita HeroToHa.
9. MUurepdepomerp Maiikenbcona. Peppakromerp.
10. MHoromy4deBast HHTeppepeHIHs. 3aBUCUMOCTh HHTEHCUBHOCTHU OT Pa3HOCTH (a3.
11. MHoronyudeBas uHTeppepeHuus. I TaBHbIe U BTOPUUHBIE MAKCUMYMBI.
12. BpemeHHasi KOTEPEHTHOCTb.
13. IlpoctpaHcTBEHHAast KOT€PEHTHOCTb.
14. Tlpunuun [rolirenca-®penens.
15. 3onbl Openens.
16. Mudpaxmus Operenst OT KPYTJIOTO OTBEPCTHSL.
17. Mudpaxus Openens oT KPyriioro Jucka.
18. Mudpaxus OpayHrodepa OT MIEIH.
19. udpaxmmonnas pemerka. OcHOBHas GpopMynna JUPPaKIUOHHON PEIIeTKH.
20. YrnoBas mmpuHa JUPPAKITUOHHBIX MAKCUMYMOB.
21. VYrnoBas u nMuHEHHas aucnepcus TMpakIMOHHON peleTKH.
22. Paspemaromias cuiia ClieKTpajsHOro nmpuodopa. Kpurepwii Pames.
23. ®opmyna AMPpaKIUOHHON PELIETKH Il HAKIIOHHO MaJJaroIluX JTydeH.
24. Jludpakius peHTTeHOBCKHX JIydel OT MPOCTPAHCTBEHHBIX CTPYKTYp. Dopmyitsl Jlays
u bparra-Bynbda.
25. TlonsTue o rojorpadum.

NoogokrwhPE



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.

EcrecTBeHHBIN U MOJAPU30BAHHBIN CBET.

3akoH Mantoca.

[Tonsipuszanus cBeTa Ha rpaHMIIe IBYX cpell. Yroa bprocrepa.
[BonHoe syyenpenomiienue. [Ipusma Hukooms.

HckyccTtBeHHoe nBoiiHOE tydenpenomieHue. Dddext Keppa.
Bpamenue nnockoctu nosispusauuu. [onsgpumerpusi.
HckyccTBeHHOE BpallleHue TI0CKOCTH nosigpusanuu. D dext Dapaes.
HopmanbHas 1 aHoMalIbHas JUCIIEPCUU CBETA.

DJIEKTPOHHAsA TEOPHSI TUCIIEPCUN.

[Tornomenwue cBera. 3akoH byrepa-JlamGepra-beepa.

@dazoBas U rpynmnoBasi CKOpOCTH.

KorepenTtHoe paccesiHue cBeta. 3akoH Pases.

KombOunannonHoe paccesHue cBeta.

Dddext BaBunosa-Uepenkosa.

3akoHbl reomeTpuyeckoit ontuku. [Ipunmun depma.
[Tpenomiienue u oTpakeHue Ha chepruuecKrX NOBEPXHOCTSX.
Tonkas nuH3a. ®opMyiia TOHKOU JIMH3BI.

JInH3a npoun3BoabHON TOMMHBL. POpMysia HEHTPUPOBAHHON ONTHYECKOW CHCTEMBI.
dotomeTpuyeckue BeanuuHbl. Cuia cBeTa U OCBEILIEHHOCTb.
[TpoTsiKeHHBIE ICTOYHUKH CBETA. SIPKOCTh U CBETUMOCTb.
OTtpakaTenbHas U NOTJIOMIATeIbHAS CIIOCOOHOCTH a0COTIOTHO YEPHOTO Tena.
TemoBoe nsnyuenue. 3akonsl Credana-bonbivana nu Buna.
3akon Kupxroda.

®opmyna Panes-/Ixunca u runoresa I nanka.

®opmyna [lnanka u 3akon Credana-bonbiumana.

®opmyna [Inanka v 3aK0H CIEKTPaJILHOTO cMelleHus: BuHa.
®doroanektpuueckuii 3pdext. opmyna DUHIITEHHA.

®oToHbI. /[aBneHue cBera.

Oddext Komnrona.

Crnektp atomapHoro Bojopoaa. O6obmennast popmyna bansmepa.
PenTrenosckoe uznyuyenue. 3akoH Mo3nu.

Omnpitel ®panka u I'epua.

Mognens Pesepdopna u boposckast Teopust aroma Boiopoa.
Bomnnbr ne-bpoiins. Jludpakius 21eKTpOHOB.

[Tpuniun HeomnpenenenHocTH I ei3enOepra.

Vpasuenue [lIpennnrepa.

Hyxionsl. fInepHble CUIIBI U KX CBOMCTBA.

Snepnsle peakunn. Kitacchbl 351eMEHTapHBIX YaCTHLL.

KPUTEPUU OHEHUBAHUSA PE3YJBTATOB OBYUEHUA

1. Ctynenty HEOOXOAMMO BBHITIOJHUTH S5 JabOpaTOpPHBIX padoT.

Kaxnmas pabota

olleHUBaeTcs MakcuMyM Ha 3 Oamna. Ilpu BbImomHEeHMM J1abOpaTOpHBIX pabOT OLIEHUBAETCS
TE€XHHKA BBIIIOJHEHHS, OPOpPMIIEHHE OTYETOB, BKIIOUaroliee oOpabOTKYy 3KCIEepUMEHTAIbHBIX

PpaHHBbIX.

2. Ilpenycmotpero 2 coOeceOBaHHUS 110 TEOPETUYECKOMY MaTepHally B BHJIC
KOJJIOKBHYMOB. Kaxksiast TeMa olieHMBaeTCs MaKCUMYyM Ha 3 Oasuia.
MakcumanbHOE KOJIMYeCTBO OaioB Ha 3k3amene 30.

OneHKka «HeyT0BJIETBOPUTEIHLHO»:
(¢parMeHTapHOE 3HaHUE MPEMETa, OTCYTCTBUE YMEHUI 1 HABBIKOB IIPUMEHEHUS METOJI0B
Y TIOJIXOJI0B U3y4YaeMOM AMCLIMITIIMHBI IPU pellleHnu YueOHbIX 3a/1a4 (MeHee 50 6amioB).



O1eHKa «y/J10BJIETBOPUTEIbHO»:

HCCUCTCMATU3HUPOBAHHBIC 3HAHUA MIPpCAMETA, YaCTUYIHO C(bOpMI/IpOBaHHI:Ie YMCHUA U
HABBIKM MPUMEHEHHUS METOJOB U MOJXOAOB M3y4aeMO#l NUCHUIUIMHBI NPU PEHICHUH y4eOHBIX
3anad (50-69 6amios).

OuneHka «xopouo»:

B 1IEJIOM, C(OPMHPOBAHHBIC, HO COZIEp)KAIINE OTIACIbHBIC NMPoOeibl 3HAHUSA TPEIMETa,
YMEHHE MPUMEHSATh METOJbl U MOAXOAbl U3y4aeMON AMCUMILIUHBI MPU PEUIeHUH Y4eOHBbIX U
MPAKTUYCCKUX 3a/la4 ¢ MUHHUMAJIbHBIM KOJUYCCTBOM OH_II/I60K HCIIPUHIUITNAIIBHOI'O XapaKTepa,
HAJIMYUEe HABBIKOB NMPUMEHEHHUS METOJIOB U MOJXOJO0B M3y4yaeMOW AMCLUMILIMHBI MPU PEIICHUN
y4eOHBIX U mpakTHueckux 3anad (70 - 85 6amioB).

OueHka «OTJIHYHO»:

c(OpMHPOBAHHBIC U CUCTEMAaTHU3NPOBAHHbIE 3HAHUA TTPEIMETa, ChOPMUPOBAHHBIE YMEHUS
Y HaBBIKM PUMEHEHHSI METO/I0B U MOJX00B N3Y4aeMOil IUCHUIUIMHBI IPU PEIICHUU YUYEOHbIX U
npakTHueckux 3anad (86-100 6aios).

Pa3paborunkn:

npodeccop Capaes B.B.

(no?ﬁucza) N (3aHuMaemas OOIHCHOCMY) (uHuyuanl, pamunus)

[Iporpamma paccmoTpeHa u  ojoOpeHa Ha 3aceJaHud  Kadeapsl oOmed u
JKCIepuMeHTaNnbHOM Pu3uku ¢pusznueckoro pakynpsrera GI'BOY BO «UT'Y»
«12» wmas 2020 r. ITporoxoin Ne 10 _/ /

- 4

3aB.kadeapoit oomel hpuzuky, 1.¢.-M.H. ] [aBpumiok A.A.

[IporpamMma cocraBieHa B coorBercTBUM ¢ TpeOoBanusiMu PI'OC BO u yuerom
pexomenaanuii [IOOIT no nanpasnenuto u npoduito noarorosku 04.03.01 Xumusi.

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl TEOPETHYECKOM M TNPHUKIAaTHON
OpraHMYECKON XMMUU U MOJTMMEPU3ALNOHHBIX MPOLIECCOB

[Tpotokon Ne 06 ot «15» mas 2020T.

3aB. kadeapoii / (7Leter) Onensirreiin O.A.

( /

Hacmoswas npoepamma, me mooicem 6Ovimvb 60cnpoussedena HU 6 Kaxou ¢hopme 6e3
npeodsapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopuvl-paspabomyuka npocpammbl



