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1. IIEJIM Y1 3AJIAYM TUCTMTIIMHEI

Lenp aucuumIuHbl - GOPMHUPOBAHUE €AMHOM, CTPOWHOM, JIOTHYECKH HEMPOTHBOPEUHMBON
¢u3nyeckoil KapTHHBI OKPYXAIOIEro Hac MHpa, LEJIbHOI0 IPEJICTaBIEHHUs O IMpoLeccax M
SBIICHUSIX, MPOUCXOIAIIMX B HEKUBOW M KMBOH MNpPHUPOJE, HAYYHOTO CIOCOO0A MBILIUICHUS,
CO3JlaHHE y CTYJCHTOB COBPEMEHHON HAay4YHOM M METOJ0JIOTMYECKOM 0a3bl A MOHUMAHUS U
YCBOCHHSI CIEHMUAIBHBIX M TEXHMYECKHX JUCLUUIUIMH, HEOOXOMUMBIX JUIs paboThl 1O
CIICLIMAJILHOCTH.

3amaun TUCHUIUTMHBI - U3yUYEHHE OCHOBHBIX 3aKOHOB ONITUKU M aTOMHOM (DM3UKH, a TAKKe
IIPUHLMIIOB, YIPaBISIIOIIMX MPUPOJHBIMHA SBJICHUSMU M IPOLIECCAMH, HA OCHOBE KOTOPBIX
paboTaloT MamMHBl, MEXaHW3MBI, anmnapaTbl U MPHOOPHI COBPEMEHHOW TEXHUKH; OBJAJICHHUE
IpUeMaMH U METOJIaMH PeLIeHHUs] KOHKPETHBIX 3aJau U3 pa3IMYHbIX 001acTei ONTUKU U ATOMHON
(GU3MKK; O3HAaKOMIIEHHE C MPOCTEHIIMMH anmaparaMmu, NpuOOpaMH W CXEMaMH, KOTOpBIE
UCHOJIb3YIOTCA B PU3UUECKUX U TEXHOJIOIMUYECKHUX JIAOOPATOPHUSIX.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYuebnas pucimmuimHa «ONTHKAa M CTPOCHHWE aToOMa» OTHOCHUTCS K 0a30BOM
(00s13aTeNnbHOMN) YaCTH NPOTPaMMBbI.

2.2. Jlng wu3ydeHWs MaHHOW y4eOHOW MUCHIUIUTMHBI HEOOXOMWUMBI 3HAHHS, YMEHUS W
HaBBIKH, (HOPMHUPYEMBIEC PEALICCTBYIOMIMMH TUCHUTUTHHAMHE:

Nen/m | Kon aucuunnussl HanmMeHnoBaHMe npeaecTByOIMX TACHUATIINH
1 b51.0.09 be3onacHOCTb JKU3HEACATENBHOCTH
2 b1.0.10 Maremartuka
3 b1.0.12 Mexanurka 1 MoJieKyJsipHas pu3MKa
4 b1.0.13 DJEKTPUUECTBO U MAarHETU3M
) b1.0.15 O61mas xumusi. XuMHUsl HEMETAIIOB
6 b1.0.28 Oxpana Tpyna

2.3. Ilepedenp mocneayomux y4eOHbIX AUCIUILIINH, ISl KOTOPbIX HEOOXO UMbl 3HAHUS, YMEHHUS
1 HaBBIKH, pOpMHUpyEMbIE TaHHOHN y4eOHOM TUCIUIUINHOM:

Ne n/mt Ko nucuunnnnbl HaumeHoBaHMe OCIEAYOMUX TUCLUILUINH
1 b1.0.17 AHamMTAYECKas] XUMHUSI
2 b1.0.18 PU3UKO-XUMHUYECKUE METO/IbI AaHAIIN3A
3 b1.0.22 WNupopmaruka 1 BEIUNCIUTEIbHAS TEXHUKA
4 b1.0.24 duznueckas XUMUS. IIEKTPOXUMHUSL. XUMHUYECKas
KMHETHKA U KaTalu3
5 b1.0.26 ITpoueccs! u anmnapaTsl
6 b1.B.04 duznyeckrue METOIBI MCCIIeJOBaHUS
7 b1.B./IB.06.01 Teopus u npaktuyeckoe npuinoxenne 1P
8 b1.B./1B.07.01 PeHTreHocnexTpaabHble METObI aHATIU3A

3HaHue TaHHOH TUCIMILIMHBI HEOOXOAMMO MPH JalbHEHIIeM 00y4eHUN B MAaruCTpaType u
acIMpaHType, a TaKke B cepax npopecCnoHaATBHOMN IeATEIbHOCTH: 3paBOOXPaHEHUE (CHHTE3 U
KOHTPOJIb KaueCTBa JICKapCTBEHHBIX MPENapaToB), XUMHsI IPUPOJHOTO OPTaHMUECKOTO CHIPhsI
(u3y4eHue cocTaBa u pazpaboTka crocoOoB rnepepaboTKH U MPAKTUYECKOTO HCIIOIb30BaHUS
MPOAYKTOB U3 yIJIsl, HEPTH, IPUPOJHOTO ra3a) u JIp.



3. TPEBOBAHMUS K PE3YJIIBbTATAM OCBOEHUSA JUCHUITJIMHDBI

[Tporecc ocBOEHUS AUCHUILTMHBI HAPaBJIeH Ha (POPMHUPOBAHNE KOMIIETECHIIHI (3JIEMEHTOB
cnenyromux komnetreHiui) B cooreTcTBUU ¢ ®I'OC BO u OIl BO no ganHOMYy HamnpaBJICHUIO
04.03.01 «Xumus», npoduis: TeopeTHyecKast U IPUKIAIHAS XUMHUSL.

IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs MO JUCHHUIJINHE (MOAYJII0), COOTHECEHHBIX
¢ HHIANKATOPAMH JOCTHKEHUSI KOMIIEeTeHII M

KomMmnerenuus

HNupukatopsl
KOMIIeTeHI M i

Pe3yabTaTsl 00yyeHus

OIIK-4. Criocoben
IUTAHUPOBATH PAOOTHI
XUMHUUYECKON
HalpaBJICHHOCTH,
00pabaThIBaTh U
HUHTEPIPETHPOBATH
MOJTy4EHHBIC PE3yIbTaThI C
UCIIOIb30BaHHEM
TEOPETHYECKUX 3HAHUHN U
MPaKTHYECKUX HABBIKOB
peUICHUA MAaTEMATUYCCKUX U
¢du3nyeckux 3anau

OIIK-4.1. Ucnonp3yer
6a30BbIC 3HAHMS B 001aCTH
MaTeMaTUKH ¥ GU3HKHU [IPU
TUIAHUPOBAHUU PaboT

XUMHUYECKON
HaINpaBICHHOCTH.

OIIK-4.2.  OOpabatbiBacT
JIAaHHBIE C HCIIOJb30BaHUEM
CTaH/IaPTHBIX croco6oB
aNMpOKCUMAIMN YUCICHHBIX
XapaKTEePUCTHUK.

3Hath (yHIAMEHTAJILHBIC paznensl
(U3MKH (IMEKTPHIECTBO 1 MATHETH3M)
JUTS TUTAHUPOBAHUS padOT XUMIYECKON
HATPaBJICHHOCTH.

YMeTh UCMOJIb30BaTh TCOPETUUCCKHUE 3HAHHS IO
ANEKTPUYECTBY U MarHETU3MY IPH IUTAHUPOBAHUU
9KCIEPUMEHTAIBHBIX paboT.

Brnayets HaBEIKAMHU TUTAHUPOBAHUS PaOOT
XMUMUYECKOI HANPaBJICHHOCTHU OMUPAsCh Ha
0a3oBbIc 3HaHUA (PH3UKH (AMEKTPUIESCTBO U
MarHeTH3M).

OIIK-4.3. MHTepnpeTupyer

3HaTh (U3MYECKHE 3aKOHBI, KOTOpBIC JIEkKAT B

CBOEH pabOTHI B YCTHOH U
MMUCBMEHHOU (hopMe B
COOTBETCTBUH C HOPMAMH U
MPaBUJIAMHU, IPUHSTHIMU B
npodeccnoHaTbLHOM
coo0riecTBe

oTYeTa MO CTaHJAPTHOM
(hopme Ha PyCCKOM SI3bIKE

Pe3yNbTaThl XUMHYECKUX OCHOBE XUMHYECKHX HpPOLIECCOB, I
HaOJIIOICHU C OOBEKTUBHOM  HMHTEpIpETalud  Pe3yJbTaToB
HICTIONIE30BaHHEM HCCIICIOBAHMIL.
Q)HBI/I'IGCKI/IX 3aKOHOB U y-M-eT-I;—H-I:IIepHpeTI/IpOBaTL PE3YyIbTAThI
HpeaCTaBIeHUH XUMHMYECKHX HAaOJIOJECHUH C HCIOJIb30BaHUEM
(u3UUecKnX 3aKOHOB U NpeCTaBIeHUNA. BianeTs
HaBBIKAMU MHTEpIpETaluH
HKCHEPUMEHTAIBHBIX JAHHBIX C HCIIOIb30BAHHEM
IPEJCTaBICHUNH O MarHUTHBIX U 3JIEKTPHUUYECKUX
SBJICHUSAX.
OIIK-6. Criocoben OIIK-6.1. IlpencraBmsier | 3HaTh CTaHAApPTHBIE (OPMBI  TPENCTABICHHS
HPENCTaBILATh PE3YJIbTAThI pe3ynbTaThl pabOTHI B BHJIE | PE3yJIbTaTOB paboThI HPUHATHIMU B

po¢eCCHOHATBHOM COOOIIECTBE.

YMeTb IPeACTaBIATE OTYETHI 110 CTaHIAPTHBIM
¢opmMaM Ha pyCCKOM SI3BIKE.

Biajers HaBBIKAMH TIPEJCTABICHHS PE3YJILTATOB
paboThI B yCTHOW M MMCBMEHHOH (hopme.

OIIK-6.2.  IIpencrasnsier
nH(pOpMAaLI0 XUMUYECKOTO
COJICpXKaHUSI € y4EeTOM
TpeboBaHUi
6ubnmmorpaduueckoit
KyJIbTYpBI

3HaTh TpeOoBaHUs oubmmorpaduyeckoit
KyJIbTYpbl, TPEIbSBIsEMblE K MPEICTABICHHUIO
nH(opManuy B TMCbMEHHOH (hopme.

YMers mpeacTaBisTh MHGOPMAIMIO C Y4ETOM
TpeboBaHuil  OuOIMOrpaduIeckodl  KyJbTYpHI.
Biajers HaBbIKaMu mpejcTaBieHus HHGopMaluu
XMMHUYECKOTO COJICPKAHUSI C YIETOM TPpeOOBaHUA
6ubsmorpaduueckoil KynbTyphl.




OIIK-6.3. IIpeacrasisiet 3HaTh HOPMBI |
pe3yIbTaThl PA0OTHI B BUJIC
TE3WCOB JOKJIa/a Ha PyCCKOM
W aHTJIMHUCKOM SI3BIKE B
COOTBETCTBUH C HOPMAMU U
MpaBUJIaMH, TPUHATHIMU B SI3BIKE.
XHMHYECKOM COOOIIEeCTBE

MpaBwia

IpEACTABICHUA

pe3ynbTaToB pabOTHI B BHIE TE3HMCOB JOKIa/a Ha
PYCCKOM U aHIVIMHCKOM SI3bIKE.
YMeTh NpeACTaBIsATh PE3yNbTaThl pabOTH B BHIE
TE3UCOB JOKJaJa Ha PYCCKOM M aHIIMHCKOM

Brasets HaBBIKAMH TIPEICTABICHHUS PE3yJIbTATOB
paboThl B BHIE TE3MCOB IOKIANa B COOTBETCTBUH
C HOpPMaMH H [PaBUIIAMH,
XUMHUYECKOM COOOILECTBE.

NPpUHATBIMU B

4. COOJEP KAHUE U CTPYKTYPA JUCIIUIIVINHBI

TpynoeMKOCTh TUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHMUIIL, 252 yaca, B TOM YHCIIe
135 — xonrakTHble yacel, 54 — CP. dopma mpoMexyTOUHOM aTTecTaliuu: 3K3aMeH

4.1. ConepxaHue JMCUMILUINHBI, CTPYKTYPHPOBAHHOE M0 TEMaM, ¢ YKa3aHHEM BH/I0B
yueOHBbIX 3aHATHII U OTBEIECHHOT0 HA HUX KOJIMYECTBA aKaJleMUYeCKHX YaCOB

gl B8 g Bussl yueOHO# paboThI, BKIFOYast DopMBI TEKYIIETO
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IIpoBepka
1 | Paszen 1. Ontuka 3 3626 24 | 4| 2| 39 POBEP
otuetoB JIP u /13
5 Paznen 2. Ctpoenue 3 6161 101242130 [posepxka
aToMa otueros JIP u /13
ITpomexyTouHas
p Y 3 6 JK3aMeH
arTecTanua
HToro yacon 216 34132 18 | 8| 10| 69 45
4.2 I111aH BHeayAUTOPHOMH CAMOCTOATEJIbHON PadoThl 00y4aroUIuXcsl 10 AUCHUILIMHE
= CamocTosTenbHast paboTa 00yJaromuxcst YueOHOMETOANIECKOE]
Q
% Hassanue pasnena, TeMbl C Sarparst Oneroxmoe cal?/[gig;{zifgoﬁ
© P ’ Buz camocTosITeNbHOM paGoThl POKH | BpEMEHH| 1o nerpo 6
BBITIONIHEHHUA|  (yac.) PpavoThI
3 [1. IToaroroska oryera 1o Bamauns cM. B «OmnTHKa M| MeTtoanueckue
nabopaTopHoit pabote aroMHasi pusuKa» YKa3aHUs K
«Omnpenenenue nokaszarenen (MeToaMYeCKHe yKa3aHUs 1-18 8 OTUCTLL MPAKTUKYMY
NIPETIOMIICHUSA Ta30B M XKUAKOCTEH |k mpakTHKyMY). HeIes «Onrtuka n
Ha uaTephepomerpe UTP-1x»; 2. aTOMHas
Pemenne 3agau. (10763 15:




3|1. IToaroroska oryera 1o Bamauns cM. B «OnTHKa M|
nabopaTopHoOi padbore aToMHas (HU3NKa»
«Onpe,ueneHI/Ie JUINHBI BOJIHbI (MCTOI[I/I‘-IBCKI/IC YKa3aHus
H3JTy4Y€HUA J1a3zepa C K HpaKTI/IKYMy). 8 OTYCTHI
MOMOIIBIO TH(PAKITHOHHOM
penietkny»; 2. Pemenne
3ajad4.
3|1. IToaroroBka ordera 1mo Bamauns cM. B «OnTHKa M|
naboparoproii pabote «IIpoBepka |aromuas pusmka» 8 OTCTEL
3akoHa Mantocay; (MeTonuyeckue yKazaHuUs
2. Pemenne 3agay. K MIPaKTUKYMY).
3|1. [TogroroBka or4era 1Mo Bamauus cM. B «OnTHKa M|
nabopaTtopHoll paboTe «M3yuyeHue |aromHas Gpu3MKa»
BpallCHUA IMJIOCKOCTHU NOJIApHU3aAlIuN (MeTOI[I/I‘IeCKI/Ie YKa3aHus
U OmpeieTICHIe KOHIICHTPAIHH K TIPAaKTHKYMY). 8 OTYETHI
PacTBOPOB ONTHIECCKH aKTHBHBIX
BEIIECTB C MOMOIIIO
noJsipuMeTpay; 2. Pelmenue 3agau.
= CamocTosiTelibHast paboTa 00y4aroIXCs Y4eOHOMETOIMYECKOE
§ 3a1pathi| Operounoe obecrnieuenue 3
8 HazBanue pa3znena, TeMbl Bu camocTosTebHofi pagoTst Cpoku BpeMeHH epeieTBo CaMOCT06$ITCJleOI/I
BBINOJHEHMA(  (yac.) padoThI
3|IloarotoBka Kk KoOUIOKBUYyMy 1O/CM. OLiEHOYHBIC CPEICTBA 7 vO CapenbeB  U.B.
paszgeny «OnTuKay. TEKYIIEr0 KOHTPOJISL. Kypc o0mei
3|1 IMoATOTOBKA OTYETA MO 3amanus cM. B «OnTHKa N busnru. B 3 7.
11abopaTopHOii pabote aToMHas pu3uKa» Towm 2.
«Omnpenenenne NOCTOSTHHON (METOIMYECKHE YKA3AHHS 8 - igfngﬁ:j.cmo u
[Tnanka; K MPaKTHKyMY). BOJTHEL
2. Penienue 3anau. Ommuka. — M4
3|1. TloarotoBka otuera 1o |3amaHusi cM. B «OnTHkKa U Tars. - .2016. N
nmabopaTopHO pabote  |aromHas QusHKa» Pexcn,M nocTyna
«3yueHue CepHUAIIbHBIX (MeToaMYeCKHe yKa3aHus 8 OTYETB | 3k
3aKOHOMEPHOCTEMN CHEKTPA |k mPaKkTHUKYMY). «VI31aTebCTBO
BOAOpOJa»; 2. Peienue 3amay. JlaHby.
3|1. ITonroroBka oruera 1o Baganus cM. B «OmnTHKa U
1n1abopaTopHOit paboTe aToMHas (HhU3HKa»
«lTomyKOIM4eCTBEHHBIN aHAIN3 (METOAMHYECKHE YKa3aHHs 8 OTUETHI
COCTaBa CIUIABOBY; K IIPAKTHKYMY).
2. Pemenne 3amauy.
3|[oxrotoBka Kk KowiokBHyMy 1o/CM. OLEHOYHBIE CPEICTBA 6 -
pazneny «CTpoeHHe aToMay. TEKYIIETr0 KOHTPOJISL.
OOmmas Tpy10eMKOCTh CaMOCTOSITEIILHOM PadOTHI 10 AUCIUILINHE (Yac) 69
Broket BpeMeHH caMOCTOATENEHONW pabOTHI, IPETyCMOTPEHHBIH YIeOHBIM 69
IJTAHOM JIJTS JJAHHOM JTUCIUTUIMHEI (Yac)




4.3 Coaepxxanue pa3iejioB M TeM AU CHUIINHBI

TpynoeMKoCTh 6
JUCUUTIIUHBI
(3.e.)
Haumenosanue | Pasgea 1. OnTuka
OCHOBHBIX DJIeKTpOMarHuTHas npupojaa cBera. ONTUYECKUA U BUAUMBIN JUaNa30HbI
paszaciioB 3JIEKTPOMArHUTHBIX BOJIH. BosHOBOE ypaBHeHue. CkopocTh cBeTta. [1nockue
(Monynei) u cepuueckre BoIHbI. BoaHOBOI (HpOHT.

3aKoHBI OTpa)keHMsI M TNPEJOMJICHHUSI CBETOBBIX BOJIH 3aKOHbI
OTpaKCHHs M IPEIIOMIICHHS CBETAa Ha TpaHMIC pa3lena JUDIIEKTPUKOB.
®opmyansl Openens. [lonmHoe BHyTpeHHEe oTpaxkeHHe cBeTa. BonokoHHas
OITHKA.

HNurtepdepenuus cBera VHTepdepeHIUs MOHOXPOMATHMYECKMX BOJIH.
JBynyueBas untepdepenuus. Cyneprnosuinus IUIOCKUX BOJIH. Pa3HocTh
Xoma. YcioBUS HMHTEPPEPEHIMOHHBIX MAKCUMYMOB ¥ MHHHMYMOB.
Crosiune BOJIHBI.

IIpocBernenne ontukm HHTepdepeHnus B TOHKMX IieHKax. Ilomockl
paBHOM TOJIIMHBI U paBHOro HakioHa. IIpoceernenune onrtuku. Kosbna
Hsrorona.

MHoroayuyeBasi uHTepdepeHmus. VYcnoBust nuHTEpHEPESHITMOHHBIX
MaKCHUMyMOB U MUHUMYMOB JUIsl MHOTOJTy4€BOW HHTEP(PEPEHIINH.
JAu¢ppakuus csera. [IpmHnmn I'roirenca-dpeHens, e€ro MHTErpajlbHAs
3aIUCh U TPAKTOBKA.

Mertona 301 @penens 3oub Openens. [IpuMeHeHre BEKTOPHBIX Juarpamm
JUIS aHaIKu3a IU(QpakIMOHHBIX KapTuH. J(udpakiiysg Ha KPYTJIOM OTBEPCTHH
U DKpaHe.

JAudppakunonnass pemerka Jludppakuus OpayHropepa Ha MIETH.
Hudpakuronnass  pemerka. Jlucmepcuss W paspemiaromias — Cuiia
CHEKTPAJIBHBIX TPUOOPOB.

JAuppakuus peHTreHOBCKHX JIy4eil Ha KPUCTAUIMYECKOU pEeLIeTKE.
®opmyna Bynsga-bperra, JaysrpaMMbl, J1e0aerpaMMBbl.
PenTrenocTpyKkTypHbBIit aHAIN3, €ro  TPUHIMUIBI U
npuMeHeHue. ['onorpadus 1 ee NpakTHYECKOE UCIOIb30BAHHUE.
IHonspusanus ceera. EcTeCTBEHHBIN U NOJIAPU30BAHHBIN CBET. JIMHENHHO-,
LUPKYJSIPHO- U DJUIUIITUYECKU- NOJIAPU30BAHHBINA CBET.

3akon Mamoca Crenenp nosspusauuu csera. llonspusatopsl u
aHaylM3aTopbl cBera. 3akoH Mamtoca. [londpuzanus npu OTpakeHUHM U
MPETOMJIEHUH CBETA Ha TpaHUIle ABYX AUAIEKTPUKOB. 3aKOH bprocrepa.
HonsspuMeTpust BpanieHue mIocKOCTH NOJISPU3ALHUHA B KPUCTATUIMYECKUX
tenax. Caxapumerpus. MckyccrBeHHass aHu3oTpomnus. PoToynpyrocrs.
O dexr Keppa. [IBoiiHoe TyuenperoMiIeHue B MarHUTHOM TIOJI€.
JAucnepcuss U norjomenue ceera da3zoBasg U IPyNIOBas CKOPOCTH, UX
cootHomieHue. HopmanbHas W aHOManbHasg JUCHEPCHUS IIOKa3aTess
npesoMiIeHus.  JIUCIIEpCHOHHOE — PacIUIbIBAHME  BOJHOBBIX — ITAKETOB.
JJIEKTPOHHAasi Teopus aucnepcuKiaccuueckass dSJICKTPOHHAs TEOPHs




JUCIepCU. 3aBUCHUMOCTH MOKa3aTeslel MPEeJOMIIEHUS W MOTJIOUIEHUS OT
Y4acTOTBHI.

3akon byrepa-JlamOepra-bapa Ilornomenue cBera. 3akoH byrepa-
JlamGepra- bopa. Onrtuyeckas IUIOTHOCTh U €€ (DU3MUYECKHIl CMBICI.
Pe3onancHoe IOTJIOUICHHE CBeTa. Hcnonp3oBanne 3aKOHA
ByrepaJlambepra-bepa a1 u3ydeHnss XUMUYECKOTO COCTAaBa BEIIECTBA.
Paccessnne cBera MoneKkyisipHOE paccesHHE CBeTa. 3aBHCHMOCTb
MHTCHCUBHOCTH PacCesSHHOIO CBETa OT 4acToThl cBera ((popmyna Pames).
Kom0Ounanmnonnoe paccesinie ceera. CTOKCOBBIE U aHTUCTOKCOBBIE JIyUH.
3akonbl reomerpuyeckoii ontuku Ilpunmun depma U 3aKOHBI
TFE€OMETPUYECKOHN ONTUKH.

HenTpupoBannas ontu4yeckasi cucrema llpeiromieHue U oTpaxkeHHe
cBeTa Ha c(epuyecKuX MoBepXHOCTAX. ToHkas nuH3a. PopMyna TOHKOM
nuH3bl. LleHTpupoBaHHas ONTHYECKAs CUCTEMA.

®oromerpusi DoTOMETPUYECKHE TMOHATUS W EAVHHULBI H3MEPECHUS:
CBETOBOM IIOTOK, CHJAa CBETAa, OCBELIEHHOCTb, CBETHUMOCTb, SIPKOCTb;
71aMOepTOBCKUIM HCTOYHMK CBETA.

3aKoHBI TeMJIOBOro u3iaydeHus Terosoe usinydenue. MzmyuarensHas u
MOTJIOLATeNIbHAs CIHOCOOHOCTH BEILIECTBA HX COOTHOILIEHHE. Mojeinb
abcomoTHO u€pHOro Ttena. 3akoH Credana- bonbimana, ¢opmyna
cMmenieHus Buna.

Kpusuc BoaHoBoii Teopum cBera M (opmyna Ilnmanka @Popmyia
Panes/lxunca. OrpaHMYEHHOCTb KJIACCUYECKOW TEOPHUU H3IIyYEHUS.
DneMeHTHl KBaHTOBOro noaxonaa. @opmyna Ilnanka.

doTto3ddext B3zanmoseiictBrue HoTOHOB C snekTpoHaMu BHemHMi
¢dotordekt. Paboter A.I'. CtoneroBa. YpaBHeHHe DiHIITEHHA.

JaBienue cBera u 3¢pdexr Komnrona Dddexr Komnrona. J[aBnenue
cBera, onbIThl 11.H. Jlebenena.

Pa3pnen 2. Ctpoenue aroma

Muxkpomup. Macmra6sl. Konctantel. HeBO3MOXXHOCTB OonucaHust SBICHUN
B MUKPOMHPE B pPaMKaX KJIACCHYECKON TEOPHH.

3aKOHOMEPHOCTH B aTOMHBIX cnekTpax CepuanbHble 3aKOHOMEPHOCTH B
CHEKTpEe aromMa BOJOpOAa. OKCHEPUMEHTAlIbHOE  JO0Ka3aTebCTBO
JUCKPETHOM CTPYKTYpbl aTOMHbIX ypoBHeW. OmbiTel ®@panka u ['epma.
Boposckas Teopusi aroma Bogopoaa Onbitsl Pesepdopaa. [Inanerapras
MoOJeTb atomMa M mpoOinema ycroiuuBocTu atoMoB. [loctynatsl bopa.
BoanoBbie cBoiicTBa BemecrBa [umnoresa pae-bpoitns. BonHoBbIE
cBoiicTBa yactull. [IpuHuun Heonpeaenennoctu I eitzenodepra.

YpaBuenue Ulpenunrepa. KopnyckyisspHO-BOTHOBOM Ayanu3m: (HOTOHBI
U MUKpouacTHIlbl. BonHoBas (yHKIMS U €€ CTaTUCTUYECKOe TOJIKOBAHUE.
KBanToBaHue 3HepruM 1 MOMEHTa UMITYJIbCA.

TepMbl COCTOSIHMH MHOT03JIEKTPOHHOr0 aroMa MyJbTUILIETHOCTh
CIIEKTPOB, CIUH 3eKTpoHa. D dekt 3eemana, a3pdext Hltapka. [Tpuauun
[Taymu. PacnpeneneHue JI€KTPOHOB 110 YHEPIETHYECKUM YPOBHSM aTOMA.
OnTnyeckre KBaHTOBBIE T€HEPATOPHI.




CocTtaB M XapaKkTepuMCTHKAa aTOMHOro siapa Pasmep, macca u sHeprus
cBsi3M sipa. Jledext Mmacchl. 3aBUCUMOCTD YACTBHOM YSHEPTHH CBS3H Spa OT
YHUCIIa HYKJIOHOB. S|IepHBIE CUJIBI U UX CBOMCTBA.

SlnepHble peakUM H 3JIeMEHTAPHbIE YACTHLbI SIepHbIE peakuuu U
3aKOHBI CcOXpaHeHUs. D(PPEeKTUBHOE CEYEHHE pPEaKUUu M EIWHUIBI ee
n3MepeHus. Peakuum, BeI3bIBa€Mble HEUTPOHAMU. PaiiOaKTUBHBIE Yachl.

Peaknus nenenus siaep. Kiacchl aieMeHTapHBIX YacTHIL.

Dopmsbl

TEKYILETO VY CTHBII ONPOC, OTYETHI, KOJUIOKBUYMBI
KOHTPOJIA

®opma
MIPOMEKYTOUHOU DK3aMeH
aTTecTaluu

4.3.1 [lepeyeHb NPAKTUYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT

TpynoemkocTh g E g
(wac.) 8 S
Ne paznena u & g5
Ne /it TOMEI HaumenoBanue 1abopaTopHbIx paboT % é g
JTMCLMITIMHBL Beero U3 nux z S =
oo i | M| 2
1 13,15 Onpenenenue nokasaresnei npeiaomienus | 4 é OIIK-4
ra3oB U JKUAKOCTeH Ha uHTEepdepomeTpe % OIIK-6
NUTP-1. 2
2 1.6,1.8 Ornpenenennie IIUHBI BOJHBI U3Ty4YEHUS 8 E“
Ja3epa ¢ MOMOILBIO AU(PPAKIIUOHHON %
pELIeTKH. E
3 ] 1.10,1.11 | IIposepka 3akoHa Mairoca. 8 ;
4 11.12,1.15 | UzyueHue BpalieHus MIOCKOCTU 8 %‘
MOJISIPU3ALIMH U OTIpeieIeHne g
KOHIIEHTPALlUN PaCTBOPOB ONTHYECKU Z
AKTUBHBIX BEIIECTB C TIOMOIIBIO >
MOJISIPUMETPA.
5 1.22,1.23 | Onpenenenue nocrosiuHou [Tnanka. 4
6 [22,23 N3ydeHue cepuaabHbIX 2
3aKOHOMEPHOCTEH CIIEKTpa BOAOPOA.
7 124,26 [TonmykonMuecTBEHHBIN aHATN3 COCTaBa 2
CILIABOB.




4.3.2. IlepeyeHb TeM (BONMPOCOB), BBIHOCMMbIX HA CAMOCTOSITE/IbHOE H3YyUYeHHe
CaMOCTOSITE/IbHOM PadoThl CTYJIEHTOB

nmabopaTopHoi pabore

aToMHasi (PU3UKa»

Ne Tema 3amanue Popuipyemas UK
KOMIICTECHIIHUS
1. 1. IloaroroBka otyera 1o 3amanus cM. B «ONTUKA U
nabopaTopHol pabore aToMHast pru3rKa»
«Onpenenenue nokasareyneu (MEeTOIMYeCKHe YKA3aHUs K
MPEJIOMJICHUS Ta30B U TIPAKTHKYMY).
JKUJIKOCTEH Ha
unteppepomerpe UTP-1»;
2. Pemenwe 3agau.
2. |1 ITonroroska orueta | 3aganus cM. B «ONTHKA U
o nabopatopHoit padorte aroMHas pU3HKa»
«Ornpe/ienieHue JTMHEL (MeTouYecKue YKa3aHus K
BOJIHBI M3JTYIEHAS 1a3€PA C | poaxrykymy).
MTOMOIIBIO TUPPAKITHOHHOM
pEIIeTKI;
2. Pewenue 3amauy.
3. |1 IloaroroBka otyera | 3ajgaHusa cM. B « ONITHKA H
110 1abopaTopHoi pabore aToMHas (pU3UKa»
«IIposepka 3aKoHa (MeToqMYECKUE YKA3aHUS K
Mamocay; MPAKTUKYMY ). OINK-4.1
2. Pemrenne 3agau. OIIK-4 OIIK-4.2
4, | 1. IToaroroBka otuera 3aganus cMm. B «OnTuka u OIIK-4.3
1o 1aboparopHoit pabore aToMHas QH3HKa»
«3y4enne BpaleHus (MeToIMUYecKUe yKa3aHus K
TIOCKOCTH MOJSPH3ALMK U | PAKTHKYMY).
onpeeeHue
KOHIICHTPAIlMK PacTBOPOB OIIK-6 OIIK-6.1
OIITUYECKHA aKTUBHBIX OIIK-6.2
BEIISCTB C IOMOIIILIO OIIK-6.3
MOJISIPUMETPAY;
2. Pemienne 3agau.
5. | [logroroBka k komwiokBuymy | Cm. OrieHOUHBIE CpeACTBa
o pazaeny «OnTukay. TEKYIIEro KOHTPOJIS.
6. | 1. IToaroroBka oTuera 3aganus cM. B «OnTHKA U
110 J1abopaTopHo# padore aToMHas (pU3uKa»
«OmnpeneneHne NOCTOSTHHOM (METOZMYECKHE YKA3aHHs K
[Tnankay; HPaKTHKYMY).
2. Pemenue 3amauy.
7. | 1. IToaroroBka otuera | 3amanus cMm. B «OnTuka u
1o abopatopHoit pabore aroMHast (PH3MKa»
«M3yuenue CCpHATLHBIX (MeToaMuecKre yKa3aHus K
3aKOHOMEPHOCTEH CIIEKTPA | rnapTykymy).
BOJIOPOIAY;
2. Pemienue 3agay.
8. 1. IloaroroBka otryeTa 1o 3amanus cM. B «ONTHKA U




«ITomykonu4ecTBEeHHBIN
aHaJIM3 COCTaBa CILIABOBY; 2.
Pemenue 3agau.

(MeTronMuecKue yKa3zaHus K
IPAKTUKYMY).

[ToaroroBka K KOJJIOKBUYMY
nmo pazgeny «CtpoeHue

CMm. OreHoYHBIE CpeacTBa
TEKYIEro KOHTPOJIS.

aToOMa».

4.4. MeToauuecKue YKa3aHUs 1O OpraHnsanuun CaMOCTOAITEIbHOI paGOTbI CTYAEHTOB

CamocrosTenbHass paboTa CTYICHTOB, CBSI3aHHas C TOJrOTOBKOH OTYETOB IO
BBITIOJTHEHHBIM JTa0OPAaTOPHBIM PabOTaM, 3aKPEIUICHUEM TEOPETHUECKOTO MaTepuaia B BHIE
MOJATOTOBKH K KOJUIOKBHYMaM, IIPOBOJIUTCSI BO BHEAYAUTOPHOE BPEMSI.
Cmpykmypa omyema no 1a60pamopHou pabome:
1. Lens pa®oTHI.
2. TeopeTnueckas U SKCIIEPUMEHTAIbHAS YacTh.
3. BrInosTHeHNE pacueTHBIX B COOTBETCTBHH C METOJAMYECKUMH YKa3aHUSMU K
KaKIoW pabore.

4. Bb1Bo/1 (Ha OCHOBE MOJTYYEHHBIX PE3YJIHTATOB).

Aszpmyko A.A., Capae B.B., baxenoBa A.JI. ®usuka. Yacte 2. DIEKTpUUECTBO U
Mar"eTusM (MeToJIMYeCcKue yKa3aHus K npaktukymy). Upkyrck: UpkyT. roc. ya-t, 2009. — 78 c.

CagenbeB U1.B. Kypc o6mieit ¢puzuku. B 3 1. Tom 2. DnekTpuyecTBo U MarHeTusm. BosHblI.
Orntuka. — M.: Jlanb, - 2016. Pexxum noctyma DbC «M3natenbctBo «JlaHby.

4.5. IIpuMepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
HET

V. YYEBHO-METOANYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

a) OcHoBHas JIMTEpaTypa

1. Cagennes, 1.B. Kypc obuieit ¢puzuxu. B 3-x 1. Tom 3. Ontuka. AToMHas (usmka.
- M.: Jlans, 2011. Pexxum noctyna ObC «3natensctBo «Jlanby.

2. Kysnenos C.U1. Kypc ¢pusuxu ¢ npumepamu perienus 3aaad — M.: Jlans, - 2014.
Pexxum noctyna ObC «M3narenbecTBO «JIaHby.

0) JlomosiHuTeIbHAS JIUTEpPATypa:

1. CagenbeB U.B. Kypc obmieti puzuku. B 3 1. Tom 2. DnekTprdecTBO U MarHeTU3M.
Bonnsl. Ontuka. — M.: Jlans, - 2016. Pexxum noctyna ObC «13natensctBo «JlaHby.

2. Cagennes, U.B. Kypc o6mieii pusuku. B 4-x 1. Tom 3. KBanToBast ontuka. AToMHast
¢uzuka. Gusnka TBepAoro tena. dusrka aTOMHOTO Aapa v dneMeHTapHbIX yactull — CII0.: Jlanb,
2011. Pexum nocryna ObC «M3narensbcTBo «JIaHbY.

3. Opum C.0., Tumopesa A.B. Kypc o6mieit pusuku. B 3-x T1. T.3. Ontuka. ATomMHas
¢usuka. — M.: Jlans, - 2008. Pexxum nocryna ObC «M3marenbctBo «JIanby.



4, Kpaitkusckuii I1.b., Capae B.B., Hukutuna B.I'. ®uzuka. Yacts 3. Ontuka u

aToMHasi pu3uka (METOIMYECKUE yKa3aHUs K MpakTuKymy). Upkyrck: UpkyT. roc. yH-T, 2009. —
S52c.

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 cootBetctBuu c 1. 4.3.4. ®I'OC BO, o0y4aromumcs B TeU€HUE BCETo Meprojia o0ydeHus
o0OecrieyeH HEOTPAaHWYCHHBIN JOCTYN (yAAJCHHBIA JTOCTYN) K  AJIEKTPOHHO-OMOIMOTCYHBIM
CHUCTEMaM:

1. OTtkppiTasi 3M€KTpOHHas 0a3a pecypcoB U HCCIENOBAaHUM «YHUBEPCUTETCKAs
nHpopmanuonHas cuctema POCCHUS» [DnexTpoHHbId pecypc| : caldT. — Pexxum mocryna:
http://uisrussia.msu.ru GeccpouHbIit

2. locynapcrBennass wH(pOpManpoHHass cucteMa «HanuoHalbHAs AICKTPOHHAS
O6ubnmoreka» [DneKTpoHHbIHN pecypc] : callT. — Pexxum noctyna: http://H36.pd. 6eccpounbiii

3. Hayunas snekrponnast oubnuorexa «ELIBRARY.RU» [Dnekrponnsiit pecype] :
caiit. — Pexxum noctyma: http://elibrary.ru/defaultx.asp. - Kourpakt Ne 148 ot 23.12.2020 r. AKT
ot 24.12.2020 r. cpok aeiictBust o 31.12. 2021 r. goctym: http://elibrary.ru/

4, OBC «M3narensctBO Jlanby. Kontpakt Ne 100 ot 13.11.2020 1. AT Ne 671 ot
14.11.2020 r.; Cpok aeitctBus no 13.11.2021 r. goctyn: www.e.lanbook.com

S. KonTpakT Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 1. ; Cpok nefcTBus
mo 13.11.2021 r. goctym: www.e.lanbook.com

6. OBbC 243 «bubmmorex». I'ocygapcrBennslii koHTpakT Ne 019 ot 22.02.2011 r.

000
«bubnuorex». JlunensuonHoe cornamenue Kk ['ocynapcrBeHHOMy KoHTpakTy Ne 019 ot
22.02.2011. Aapec noctyna: https://isu.bibliotech.ru/ Cpoxk neiictBusi: 6eccpovHBIit.

7. 3BC «Pyxont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1.
Cpoxk aeiicteus mo 13.11.2021r. goctym: http://rucont.ru/

8. OBC «Aubyke.py/ibooks.ruy Kontpakt Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpox aefictus mo 13.11.2021 r. mocryna: http://ibooks.ru 9. OO0 «3nekTpoHHOE
n3narensberBo FOpaiit». Kontpakt Ne 60 ot 23.09.2020r. Akt npuema-nepenaun Ne 3263 ot
18.10.2020; Cpoxk aeiictus o 17.10. 2021 r.
noctym: https://urait.ru/ Jlunenswonusiii xkoHTpakt  Ne 04-E-0258 ot 20.09.2021r. Akt
npuemanepenaun Ne 5684 ot 18.10.2021; Cpok nedictBus no 17.10. 2022 r. pocrym:
https://urait.ru/

10. OO0 «MBUC», korTpaktT Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 1. Cpok
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. moctyn: http://dlib.eastview.com
11. OO0 «MA «I'pebennukoBy», koHTpakT Ne 147 ot 23. 11.2020 r.; AKT oOT
25.12.2020
r. Cpok neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru
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VI.MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. YueOHO-12a00paTOpHOE 000py/10BaHUE:

[Tomemenuss  Juisi  TPOBEACHHS]  JIGKIIMOHHBIX W JaOOpaTOpHBIX  3aHATHH,
YKOMILIEKTOBaHHBIE HEOOXOAMMBIM 000pyA0BaHUEM, MPUOOPHON 0a30l, a UMEHHO:
No HaunmenoBanue KonuuectBo
/11
1 Cnextporpad UCII-51 1
2 JlabopaTtophnas ycranoBka ®KJI-6 1
3 Crekrpodorometp «IIpomakonady» 1
4 MynsTuUMETp 2
3) HnTepdepomerp 1
6 Karomusiit ocuumiockon OKJI-505 1
7 Ocrmmnockon CJI-11A 1
8 Monoxpomatop YM-2 1
9 Jlazep nomynpoBoauukoBbii JIIT 2
6.2. [IporpammHoe obecnieyenue:
Cpox
HaumenoBanmue O06ocHOBaHUE I Hara JIHCTBIA
Ne Kon-Bo BBLIAYU paBa
IIporpaMMHOro npoaykra noJsib3oBanus [10
JIMICH3UHN I0JIb30BaH
us
1. | Microsoft Office 12 Howmep Jlunensuu 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 JInmensnuu 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 Ycnosus VY coBus HCIONB30BAHUS O VYcnoBust | GeccpouHO
mpaBooOagaTens | CChUIKE: paBoo0IIA]a
https://www.openoffice.org/li arenst
censes/PDL.html
6.3. Texunueckme M 3JIeKTPOHHbIE CpeACTBA:
Mertonuueckoll ~ KOHLEMIMEW  MPEnoJaBaHUsl  MPEAYCMOTPEHO  HCIOJb30BAaHHE

TCXHUYCCKHUX U JJICKTPOHHBIX CPEACTB 06y‘-ICHI/ISI H KOHTPOJIA 3HAHUI CTYACHTOB!:

My.]'[BTHMe,Z[HﬁHLIe MMpE3CHTANN.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

B kauecTBe MHTEpakTHUBHBIX (hOopM 0OydeHHs, TPUMEHSEMbIM B Tpolecce OOydeHHs,

IIPpOBOAATCA CO6CCCI[OB3HI/I5I IIpH 3a1IUTEC OTUCTOB IO MMPAKTUYCCKUM 3aHATHUAM.




[Ipn peanuszanuu m0porpaMMbl JaHHOW JUCHMIUIMHBI HCHOJB3YIOTCS pa3linyHbIe

o0pa3oBaTeNbHBIC TEXHOJIOTUU

PasnoypoBHeBoe 0OyueHue

VY npenogaBarens MOSIBISETCS BO3MOKHOCTh
OMOTaTh cabomy, yAensiTh BHUMaHUE
CHJIbHOMY, PEaJIM3yeTCs JKEeJIaHUE CUIIbHBIX
ydamuxcs ObIcTpee  TiTy0xe MpOABUraThCs B
oOpa3zoBanuy. CHIIbHBIEC yUallIuecs
YTBEPKIAI0TCSA B CBOMX CIIOCOOHOCTSIX, C1a0bIe
MOJTyYar0T BO3MOKHOCTB HCTIBITHIBATh yUEOHBIH
yCIIeX, OBBIIIACTCS YPOBEHb MOTUBAILIUH YUCHBSI.

HpOGKTHHe MCTOBI o6yquI/1;1

PaGota 1o 1aHHOI METOUKE 1aeT BOZMOKHOCTh
PasBUBATb MHAUBUAYAJIbHBIC TBOPYCCKUC
CIOCOOHOCTH yualuxcsi, 00jee 0CO3HaHHO
HOJXOUTh K NPOPECCHOHATBHOMY U
COLMAILHOMY CaMOOTIPEACTICHHUIO

HccnenoBaTenbckue METOIbI B
o0ydeHuun

JlaeT BO3MOKHOCTb yUYAIIUMCSl CAMOCTOSITEIILHO
IOTIOJTHATH CBOM 3HAHUS, ITyOOKO BHUKATH B
U3y4aeMyo po0JIeMy | MperosaraTh MyTy ee
PEIICHHS, YTO BAXXHO TIPU (POPMHUPOBAHUN
MUPOBO33pEHUS. ITO BAXKHO ISl ONIPEEICHUS
VHJIMBU1yaJIbHOW TPACKTOPUHU PA3BUTHS KAXI0TO
oOyyaromerocs

.HGKI_[I/IOHHOCGMI/IHapCKOSa‘{eTHaH
CcuCTeMa

I[aHHaSI CcHuCTEMa Jac€T BO3MOXKHOCTD
CKOHLCHTPUPOBATH MaTCpUal B OJIOKU U
IMPENIOAHOCUTD €TI0 KaK €AUHOC LICJI0C, a
KOHTPOJIb IPOBOJUTH I10 HpeHBapHTeHBHOﬁ
MMOATOTOBKE 06yqaloumxc;1

HNHpopMallnOHHOKOMMYHHUKAIIMOHHBIE
TE€XHOJIOTHUH

W3meHeHne U HeorpaHUYeHHOe o0oraleHue
coJiepKaHusl 00pa30BaHMsl, UCIOIb30BAHUE
UHTETPUPOBAHHBIX KypPCOB, JOCTYII B
NHTEPHET.

CucreMa MHHOBAITMOHHOM OIlEeHKH
«mopTdoIo»

dopmupoBaHue NEPCOHUPUIIMPOBAHHOTO yUeTa
JOCTUKEHHUH 00ydaromerocs Kak MHCTpyMEHTa
ME€JarOTHYECKON NOAIEPKKU COLIUAIBHOTO
CaMOOIIPEIENICHUS, ONIPEEIICHNS TPACKTOPUHU
VHJIMBHU1yaJIbHOTO PA3BUTHS JIUYHOCTH

HanmeHnoBaHMe TeM 3aHATHI ¢ HCNOJIb30BAHNEM AKTUBHBIX (popM 00yueHHs:

Tema 3ansaTus Bun 3ansatus ®dopma / MeTos Kom-Bo

HHITPDAKTNBHUTU UUYHITHMA 4dCUB

1. Pazpgen I. Ontuka

MIPaKTHYECKNE oTtueT Zb

2. Paznen 2. CtpoeHue aroma

NPaKTUYECKHE oryer 10

Wroro yacos 36



VIII. OONEHOYHBIE MATEPHAJIBI JIA TEKYIIEI'O KOHTPOJISA 1
MPOMEXYTOYHOM ATTECTAILIUH

8.1. OneHo4YHbIE CPEACTBA TEKYILIEr0 KOHTPOJIS

Kommerenmum,
KonTponupyemblie TeMbl KOMIIOHEHTBI
Ne Bun xouTpons POIHpY
(paznenbl) KOTOPBIX
KOHTPOJIHUPYIOTCS
1 Brimonnenne mabopaToOpHBIX
pabot. Harmncanue oT4eToB. Pazgen 1. Onruka
OIIK-4
Konnoksuym
OIIK-6
2 BrimonHenue nmabopaTopHBIX
Paznen 2. Ctpoenue aroma
pabot. Hannucanue oT4eTos.
Konnoksuym 1. OnTuka
1. DOneKkTpoMarHuTHasi mnpupojaa cBeta. ONTUYECKH W BUIAUMBIA JUANa30HbI

3JIEKTPOMArHUTHBIX BOJH. BomHoBoe ypaBHeHue. CkopocTh cBera. Ilnockue u chepuueckue
BOJIHBI.

2. 3aKOHbl OTPAKEHUSI U INPEJIOMIICHHS CBETa Ha IpaHULE pasjiena JUJIEKTPUKOB.
®opmyasl Openens. [lonHoe BHyTpeHHEE OTpaskeHUE CBETAa. BONIOKOHHAs ONTHKA.

3. WuTepdepeHiiuss MOHOXpOMAaTUYECKMX BOJH. JIByiyueBass uHTepepeHIys.
Cyneprno3unus mI0CKUX BoJIH. Pa3sHocTh Xoxa. YcinoBust MHTEp(GEPEHIIMOHHBIX MAaKCUMYMOB U
MUHUMYMOB. CTOSIYM€ BOJIHBI.

4. WNuTtepdepenuuss B TOHKUX IUIeHKax. [lonockl paBHOM TOJIIMHBI M PaBHOTO
HakJsoHa. [TpocBernenne ontuku. Konsna HeroToHa.

S. VYcnoBust uHTEpPEPEHIIMOHHBIX MAaKCUMyMOB M MMUHHMYMOB JUISi MHOTOJTy4€BOM
UHTEp(EpPEeHIINH.

6. Hudpaxmus csera. [punmun [rolirenca-®dpenens, ero UHTErpajgbHas 3aluch U
TPaKTOBKa.

7. 3ol  @penens. IlpuMeHeHne  BEKTOpPHBIX  AWarpaMM s aHajau3a

TU(PPaKIMOHHBIX KapTUH. Judpakius Ha KpyriioM OTBEPCTUH U SKpaHe.

8. Hudpakus Ppaynropepa Ha menu. dudpaxnuonnas pemerka. ucnepcus u
paspemiaronas cuiaa CoeKTpaabHbIX IPUOOPOB.

9. Judpakius peHTreHOBCKUX JIydeld Ha KpHCTauInyeckoi pemierke. Popmyna
Bynbda-bperra, naysrpammsl, nedaerpaMMbl. PEHTTeHOCTPYKTYPHBIN aHAIN3, €ro MPUHLIUIBL U
npuMenenue. ['onorpadus u ee mpakTUYECKOE UCIIOJIb30BaHUE.

10. [Tonspuzanua cBera. EcTecTBeHHBIM W MOJAPU30BAaHHBIN cBeT. JIMHEHO-,
LUPKYJIIPHO- U JUIMIITUYECKH- ITOJIIPU30BAHHBIN CBET.

11.  Crenenp nonspuzauuu cBeta. [lomspuzaropsl M aHanM3aTopbl CBETa. 3aKOH
Mamtoca. [longpuzanus npu OTpakeHUU U IPEJIOMIIEHUH CBETA HA TPAHULIE IBYX IU3JIEKTPUKOB.
3akoH bprocrepa.

12. BpamieHue IIOCKOCTH NOJSIPU3ALUKM B KpUCTaIMUecKux Tenax. Caxapumerpusl.
HckyccrBennas anuzorponus. Dpdext Keppa. J[BoitHoe mydenpenomiaeHre B MArHUTHOM TI0JIE.



13.  ®azoBas u rpymnmoBas CKOPOCTH, UX cooTHoueHue. HopManbHas u aHomanbHas
JUcrepcus oKa3aTess MpesioMileHus. J{ucrepcuoHHOE pacIuIbIBaHUE BOJHOBBIX ITAKETOB.

14.  Kiaccuueckass SJIEKTpOHHAas TEOpUs JAUCIEPCUM. 3aBUCHMOCTH IIOKa3aTesel
MIPEJIOMJICHUS U TIOTJIOMIEHUS OT YaCTOTHI.

15. [Tornomenue ceeta. 3akon byrepa- JlamGepra- bapa. OnTudeckas mIoTHOCTh U €€
¢busnueckuii cMpicit. Pe3oHancHoe nornonieHne ceera. Mcmnonp3oBanue 3akona byrepaJlambepra-
bepa nns u3ydeHus XUMHUECKOTO COCTaBa BEIIECTBa.

16.  MounekynspHOe paccesHUE CBETa. 3aBUCUMOCTb HMHTEHCUBHOCTH PACCESIHHOTO
CBETa OT YacTOTHI cBeTa (hopmyna Panes).

17.  KomOunamuonHoe paccesinue cBeta. CTOKCOBbIE U @HTHCTOKCOBBIE JTyUH.

18. [Tpuniun @epMa U 3aKOHBI FTEOMETPUUYECKON ONTHKH.

19.  IIpenomienue u oTpakeHUE cBeTa Ha CHEepPUUECKUX MOBEPXHOCTIX. TOHKas JIMH3A.

@opMya TOHKOU JUH3BL. LleHTprpOoBaHHAs ONITHYECKAst CUCTEMA.

20.  dortomMeTpuyecKue MOHATHS U SAMHUIIBI N3MEPEHUS: CBETOBON TIOTOK, CHJIa CBETA,
OCBEILEHHOCTh, CBETUMOCTb, IPKOCTh; TaMOEPTOBCKHIl HICTOYHUK CBETA.

21.  TemnoBoe uznydenue. M3anyvyarenpHas u moriomareabHas ClloCOOHOCTH BEIIECTBA
X cooTHomeHue. Mojens abcomoTHo 4épHoro Tena. 3akoH Credana- Bompimana, Gopmyna
cMenlenust Buna.

22. ®opmyna Panes-IxuHca. OrpaHMYeHHOCTh KJIACCHUYECKOM TEOpUH HU3IYUYECHHS.
DneMeHTHl KBaHTOBOro noaxonaa. ®opmyna [lnanka.

23.  BsaumopeiictBue poToHOB ¢ 3nekTpoHamMu BHemnuii poroadekt. PadoTsr A.T.
CroneroBa. YpaBHeHHE DUHINTEIHA.

24.  Dddexr Komnrona. JlaBnenne cera, onbiTel [1.H. JleGenena.

KoanokBuym 2. Ctpoenue atoma

1. Muxkpomup. Macmradbsl. Koncrantsl. HeBO3MOXXHOCTH ONMUCaHUs SIBICHUN B
MUKPOMHpPE B paMKax KJIACCUYECKON TEOPUH.

2. CepualibHble 3aKOHOMEPHOCTH B CHEKTPE aromMa BOJOpPO/a. DKCIEPUMEHTAIbHOE
JI0Ka3aTelIbCTBO JUCKPETHON CTPYKTYphl aTOMHBIX ypoBHeH. OnbiTel @panka u ['epia.

3. Omnwitel Pesepdopna. [lnanerapnas mojens atomMa M npoOiemMa yCTONYMBOCTH
atomoB. [loctynatel bopa.

4, I'unoresa ne-bpoiinsa. BoinHoBeie cBoiicTBa yacTull. [IpuHuImnm HeonpeaeneHHOCTH
Ieiizendepra.

5. VYpasuenne Ilpeaunrepa. KoprmyckynspHO-BOIHOBOM 1yamusm: (OTOHBI U
MUKpOUYaCTHUIIbl. BomHOBast (GyHKIMS U €€ CTaTUCTHYECKOe TOJIKOBaHUE. KBaHTOBaHME YHEPTUH U
MOMEHTa UMITYJIbCa.

6. MynbTHIUIETHOCTh CIIEKTPOB, CIUH JJekTpoHa. Dddext 3eemana, 3pdexT
[rapka. [Ipunuun [Maynu. Pacnpenenenue 31eKTpOHOB 1O SHEPTETUUECKUM YPOBHSAM aTOMa.

7. Pasmep, macca u sHeprus cBs3u szpa. Jledgext macchl. 3aBUCUMOCTh YEIbHON
SHEPTHH CBS3H s/Ipa OT YUCIA HYKJIIOHOB. S|IepHBIE CUJIBI U UX CBOMCTBA.

8. SAnepHple peakuu M 3aKOHBI COXpaHeHHs. DPGPEKTUBHOE CEUECHHE PEAKIUUd M
€IUHHULIBI €€ u3MepeHus. Peakiuu, BoI3piBacMble HEMTpoHaMu. PaanoakTuBHble yackl. Peakuus
nenenus siaep. Kiacerbl aieMeHTapHbIX YacTHll.



No ak~wbdE

8.2. OuneHo4YHbIE CPeACTBA IJIS IPOMEKYTOYHOM aTTeCTAIUU
IIpuMepHBI CIHCOK BONPOCOB K IK3aAMEHY

Bgenenue B onTUKYy.

3aKOHBI OTPAXKEHUS U MPEJTOMIICHUS] CBETOBBIX BOJIH.

CootHomenue ¢a3 koneOaHUI CBETOBBIX BOJIH HA TPAHMILIE pa3Jiesia CPel.

YcnoBue uaTep)EpEHITNI CBETOBBIX BOJIH.

WuTepdepeHius IIOCKUX CBETOBBIX BOJIH.

WuTepdepeHius MIIMHIPUISCKUX CBETOBBIX BOJIH.

HuTepdepenius cBera mpu OTPaXEHUM OT TOHKUX IUIACTHHOK MOCTOSHHOW TOJIIIHHBEI.

HpOCBeTHeHI/Ie OIITHKH.

8.

I/IHTep(bepeHI_[I/IH CBCTA IIpU OTPAKCHHUN OT TOHKHUX INNIACTHHOK nepeMeHHoﬁ TOJIIIMUHBI.

Konbia HerotoHa.

9.

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

HNurtepdepomerp Maiikenbcona. Pedpakromerp.

MHuoronyudeBas nnTepepeHius. 3aBUCUMOCTb MHTEHCUBHOCTH OT pa3HOCTH (a3.
MmuoronyueBas untepdepenus. [ 1aBHbIe 1 BTOPUUHBIE MAKCUMYMBI.
BpemMeHHast KOTepeHTHOCTb.

[IpocTpaHcTBEeHHAs! KOT€PEHTHOCTb.

[Tpunmun INolirenca-dpenens.

3oHbl Openens.

Judpaxus OpeHens oT Kpyrioro OTBEPCTHUS.

Hudpaxus Openens oT Kpyriaoro aAucka.

Hudpaxus Opaynrodepa ot miemnu.

Hudpakuonnas pemietka. OcHoBHas GopMmyna TupakImOHHON PEIISTKH.
VYrnoBas mupuHa 1upaKinOHHBIX MAKCUMYMOB.

VYrioBas u MuHelHas aucnepcus TuGpaKkMOHHON peIeTKH.

Pazpemaronias cuiia criektpanbHoro npudopa. Kpurepuii Pasnes.

®opmyna 1uppakIMOHHON PEeLIeTKH i1 HAaKJIOHHO MaJaloluX JyJei.
Hudpakiust peHTT€HOBCKUX JIy4eil OT MPOCTPAHCTBEHHBIX CTPYKTYp. Dopmyner Jlays u

Bbpoarra-Bynsda.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

[TonsiTe o ronorpadumu.

EcTecTBEeHHBIN U NOJAPU30BAHHBINA CBET.

3akoH Mainroca.

[Tonsipu3anus cBeTa Ha rpaHulle ABYX cpell. Yrou bprocrepa.
[BorHoe nydyenpenomnenue. [Ipn3ma Hukomns.
HckycctBenHoe nBoiiHoe ydenpenomierue. Iddext Keppa.
Bpamenue mockoctu nonspuzanuu. [onspumerpus.
HckyccTBeHHOE BpallieHre TII0CKOCTH nossipu3anun. D dext Dapanes.
HopmanbHas u aHoMallbHasi AUCTIEPCUU CBETA.

DNEKTPOHHAs TEOPUS IUCIIEPCUH.

[Tornomenwue cBera. 3akoH byrepa-Jlambepra-beepa.
®a30Bas ¥ rpynnoBas CKOPOCTH.

KorepenTtHoe paccesHue cBeta. 3akoH Pases.
KomOuHaimoHHoe paccessHue cBeTa.



39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.

DddexT BaBunora-YepeHnkona.

3akoHbl reomeTpuyeckoit ontuku. [Ipunmun depma.
[Ipenomiienue u oTpaxkeHue Ha chepuuIecKrX MOBEPXHOCTSX.
Tonkas nun3a. ®opMysia TOHKOW JIMH3BI.

JIvH3a npou3BoIbHOM TOMIKUHBL. DOpMyIia IEHTPUPOBAHHOW ONTUYECKON CUCTEMBI.
dotomerpuyeckre BeanunuHbl. Cuia cBeTa U OCBEIIEHHOCTb.
[IpoTskeHHBbIE HCTOYHUKHU CBETA. SIPKOCTh U CBETUMOCTb.
OTtpakaTesibHas U NOTJIOMIATEIbHAS CIIOCOOHOCTH a0COIIOTHO YEPHOTO Tea.
Tennopoe nznydyenue. 3akonsl Credana-bonpivana u Buna.
3akon Kupxroda.

®opmyna Panes-/Ixunca u runoresa Inanxa.

®opmyna [lnanka u 3akon Credana-bonbumana.

®opmyina [Inanka v 3aK0H CIEKTPaILHOTO cMelleHus1 BuHa.
doroanekrpuaeckuii 3pdexr. Popmyna DUHIITEHHA.

®oToHbI. /aBieHue cBera.

A dexr Komnrona.

Crektp aTomapHoro Bogopoaa. O6obmieHHas popmyna bamemepa.
PentrenoBckoe uznyuenue. 3akoH Mo3zmu.

Onbitel @panka u ['epua.

Monens Pesepdopaa u bopoBckas Teopust aToMa BOAOpOA.
Bounner ne-bpoiins. Audpaxius 31eKTpoHoB.

[Tpuniun HeomnpenenenHocTH [ 'ei3enOepra.

VYpasuenue lllpenunrepa.

Hyxionsl. fInepHble CUIIBI U UX CBOMCTBA.

SAnepusble peakiuu. Kitaccel aeMeHTapHbIX YaCTHIL.



IIporpaMmma oueHMBAHUS KOHTPOJIUPYEMBbIX KOMIIeTEHIMIi:

HaunmenoBau
Tema unu e
a3ael Kona nngukatopa ITmanupyembrin Kpurepuii 2
P oMIeTe p o3 py . ITokazaTens o 5 I; oC
HCIUTIINH KOMIICTCHI[UU JIbTAT HUBaHMUS
ANCIT ! I pesy il TKg A4
Bl
Pazpnen 1. | OIK-4.1. 3HaTh 3HaeT Brnaneer VO, 5
OnTHKa Hcnone3yer ¢dynnamenTanbupl | GYHIAMEHTANbHBI | MaTEpHAIIOM, (0] §
0a30BbIE 3HAHUS B | € pasfesbl GU3MKHU | € pasjenbl GU3UKU TIpeCTaBIIeHH g
obmactu (37exTpuuecTBO U | (3MEKTPUUECTBO H

MaTeMaTHKH U
¢u3uKy npu
TUIAHUPOBaHUH
paboT XUMHYECKOM
HAaIpaBJICHHOCTH.

OIIK-4.2.
OobpabaTrIBacT
JIaHHBIE C
HCIIOJIb30BaHHEM
CTaHIapPTHBIX
c1Ioco0oB
anmpoKCUMAaINU
YHCIICHHBIX
XapaKTepUCTHK.

MarHeTH3M)
TUTAHUPOBAHUS
paboT XUMHYECKOH
HATIPaBJICHHOCTH.
Vmethb
HCITIOJIb30BaTh
TEOPETUICCKHE
3HAHUS o
QNEKTPUUYECTBY U
MarHeTU3sMy mpu
IUTAHUPOBAHUH
SKCIEPUMCHTAIBH
BIX paboT. Bnagers
HaBBIKAMH
TUTAHUPOBAHHUS
pabot

JJIA

MarHeTH3M)
IUTAHUPOBAHHUS
paboT XUMHUYECKOH
HalpaBJIEHHOCTH.
YmMmeer
HCTIOTB30BaTh
TEOpEeTUIECKHE
3HAHUS o
QIEKTPUUYECTBY U
MarHeTu3My mpHu
TUTAHUPOBAHUU
SKCTIEPUMEHTAIBH
bIX paboT. Bmageer
HaBBIKAMU
TUTAHUPOBAHMUSI
pab6ot

JJIA

BIM B pasJere.
Bompocs 1
YCTHOTO
cobecenoBaHus
Otuer 1o
11a00paTOPHBIM
paboram




OITK-4.3.
Wnrepnperupyer
pe3yIBTATHI
XIUMHAYIECKHX
HabroneHuit ¢
HCIIOJIb30BaHHEM
¢dusmIecKux
3aKOHOB U
TpeACTaBICHUN

XHUMHYECKOM
HAINpPaBICHHOCTH
OnuUpasch Ha
0a30BbIE 3HAHUS
¢buznkn
(9MEeKTpUUECTBO 1

MarHeTH3M).

3HaTh (hU3NUECKHE
3aKOHBI, KOTOPBIC
JIEJKAT B OCHOBE
XUMHYECKUX
MPOLIECCOB,

Jiti ¥’
00BEKTUBHOMU
HHTEPIpPETAINN
pe3yIBTaToB
HUCCIIEIOBAHUM.
YMmeTh
HHTEPIPETHPOBAT
b pe3yIbTaTHI
XUMHYCCKUX
HaOJIIOICHHUH C
HCIIOJIb30BaHHUEM
¢u3mIecKux
3aKOHOB u
MIpEACTaBICHUM.
Brnaners HaBbIKAaMH
HHTEPIPETALUU
9KCIEPUMCHTAIBH
BIX JIAHHBIX C
UCIOIB30BAHUEM
MIPECTaBICHUN O
MAarHUTHBIX U
JEKTPUUYCCKUX
SIBIIEHUSX.

XHUMHYECKOMH
HAIpPaBICHHOCTH
omupasich Ha
0a30BEIC 3HAHMS
¢$uznkn
(9MeKTpUUECTBO 1

MarHeTH3M).

3HaeT puznyeckue
3aKOHBI, KOTOpPBIE
JIS)KAT B OCHOBE
XUMHYECKUX
TIPOIIECCOB,

ISt
00BEKTUBHOMU
HHTEPIpPETAINN
pe3ybTaToB
HCCIIeTIOBAaHUM.
Vmeer
UHTEPIPETUPOBAT
b pe3yJ'H)TaTbI
XUMHUYCCKUX
HaOIIOICHUH C
HCIIOIb30BaHHUEM
(busndeckux
3aKOHOB "
MpeACTaBICHUM.
Bnaneer HaBbIKaMu
HHTEPIpPETAIHN
3KCHepI/IMeHTaJ'H)HI)I
X JAHHBIX C
HCIIOJIb30BaHUEM
MIPEICTaBICHUN O
MArduTHBIX U
ANMEKTPHYECKUX
SIBJICHUSX.




OITK-6.1.
IIpencraBnser
pe3ynbTaThl paboThI
B BUJIE OTYETA IO
CTaHAAPTHOU
¢dopme Ha

PYCCKOM S3BIKE

OIIK-6.2.
IIpencrasnser
nHpopmanuio
XIUMHAYIECKOTO

3HaTh CTaHAAPTHEIC
(bopmBI
MIPEICTABICHHUS
pe3ynbTaToB
paboTsl
MIPUHATBIMA B
poheCCHOHATHHO
M COOOIIeCTBE.
YMmeTh
MIPEICTABIAT
OTYETHI 110
CTaHIAPTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Brnaners HaBbIKAMU
TIPECTaBICHUS
pe3yIBTaToB
paboThI B yCTHOU U
MUCbMEHHOM

(dopwme.

3HaTh TpeOoBaHU
oubnmorpaduueck
oM KyJbTYDBI,
TIPEABSBIISIEMBIE K

3HaeT craHapTHBIC
(dhopMBI
MPEICTABIICHHUS
pe3yJbTaToB
paboThI
MIPUHSITBIMU B
poheCCHOHATHHO
M cOO00I1IecTBe.
Ymeer
MIPEICTABIIATh
OTYETHI IO
CTaH/IapTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Brnaneer HaBbIKaMU
MPEeACTABICHUS
pe3ybTaToB
paboThI B YCTHOM 1
MMUChMEHHOM

dopme.

3HaeT TpeOOBaHUS
oubnmorpaduaeck
oif KyJbTYpBI,
HpeIbsIBIsIEMbIE K

Bnaneer
MaTepHAJIOM,
MPEJICTaBICHH
BIM B pasJiee.
Bompocsr mist
YCTHOTO
cobece0BaHUS
Ortuet o
mab0paTOPHBIM
pabotam




COIepKaHHUs C
y4eToM
TpeOoBaHU
6ubnmorpaduaeck

Ol KYJIbTYpPBI

OIIK-6.3.
[IpencraBnser
pe3yIBTaTHI
paboThl B BHIIE
TE3UCOB JOKJIaaa
Ha PYCCKOM H
AHTJIMHACKOM SI3BIKE
B COOTBETCTBUU C
HOpMaMH U
MIpaBUJIAMH,
MIPUHATHIMH B
XUMHUYECKOM
coo01iecTBe

NPE/ICTABICHUIO
nHpOpMaIUK B
UCbMEHHOU
thopme. Ymethb
NPE/ICTaBISTh
nHpOpPMALIHIO  C
y4eToM
TpeOoBaHMit
oubnmorpaduaeck
011 KYJIbTYpBL.
Bnagets HaBbIKaMu
Npe/ICTaBICHUS
nHdopmanuu
XUMHYECKOTO
CoJIepKaHUs c
y4eToM
TpeOoBaHMit
oubmmorpaduueck
0l KYJIbTYpBL.

3HaTh HOPMBI U

MpaBuIia
MpeICTaBICHI
pe3yIBTaToOB
paboTel B BHIE
TE3UCOB  JOKJIaja
Ha PYCCKOM |
AHTTTHHACKOM
SI3BIKE. Vmerh
MPEICTaBIATh
PEe3yNbTATHI
paboTel B BHIE
TE3UCOB  JIOKJIaja
Ha PYCCKOM |
aHTTTHACKOM
SI3BIKE. Bnangets
HaBBIKAMU
MpeICTaBICHHUS
pe3yIBTaToOB
paboTel B BHIE

TE3MCOB J0KJIaaa B
COOTBETCTBHH  C
HOpMaMH4 1
MpaBUIaMH,
HpI/IHHTBIMI/I B
XUMHYECKOM
cooO1ecTBe.

NPE/ICTABIICHUIO
nHpOpMaMK B
IUCbMEHHOU
dopme. Ymeer
NPE/ICTaBISTh
nHpOpPMALIIO  C
y4eToM
TpeOoBaHMit
oubmmorpaduyaeck
Ol KYJIbTYpBI.
Bnagets HaBbIKaMu
Npe/ICTaBICHUS
nHdopmanuu
XHMHYECKOTO
CoJIepKaHUs c
y4eToM
TpeOoBaHMit
oubnmorpaduueck
01 KYyJIbTYpBI.

3HaeT HOPMBI U

IpaBuiIa
MpeICTaBICHHU
pe3ynbTaToB
paboTel B BHIE
TE3UCOB  JIOKJIaja
Ha PYCCKOM H
aHTTIHICKOM
SI3BIKE. Vmeer
MIPEICTaBIATh
pPe3yNbTaThI
paboTel B  BHIE
TE3UCOB  JIOKJIaja
Ha PYCCKOM |
AHTIIMHACKOM
SI3BIKE.

Bnageer HaBLIKaMU
MPe/ICTABICHUS
pe3yIbTaToOB
paboThI B BUIIE
TE3UCOB J0KJIa[1a B
COOTBETCTBHH C
HOpMaMHu U
MpaBUIIaMH,
MPUHSITHIMU B
XUMHUYECKOM
coo0riecTBe.




Paznen 2.
Ctpoenue
aToMa

OIIK-4.1.
Hcnonp3yer
0a30Bble 3HAHUS B
obmnactu
MaTeMaTHUKH U
3K Ipu
IUIAaHUPOBaHUH
paboT XUMHUIECKOH
HaIpaBJICHHOCTH.

OIIK-4.2.
OO6pabatsiBaeT
JTAHHBIE C
HCIIOJIb30BaHUEM
CTaH/IaPTHBIX
croco0oB
amnMmpOKCUMAIUH
YUCIIEHHBIX
XapaKTEePUCTHK.

OIIK-4.3.
WHurepnperupyer
pe3yIbTaThI
XUMHYECKUX
HabroneHuil ¢
HCTIONb30BaHUEM
¢du3ngecKux
3aKOHOB U
TpeACTaBICHUN

3Hatb
(hyHIaMEeHTaNbHBI
€ paszensl GU3UKH
(31eKkTpUUecTBO U
MarHeTusm) st
TUTAaHUPOBAHUS
padoT XUMHYECKOH
HarpaBJIeHHOCTH.
YMmers
HCTIONIb30BATh
TEOpETHYECKHE
3HaHUA MO
AIIEKTPUYECTBY U
MarHeTusmy

pu
TUIAHUPOBaHUU
OKCTIEPUMEHTAJIbH
BIX paboT. Bmagets
HaBBIKAMHU
TUIAaHUPOBAHUS
pabdoT XMMUYECKOH
HaIrpaBIeHHOCTH
onupasch Ha
6a30BbIc 3HAHMS
(uzukn
(2NIeKTpUYECTBO U

MarHeTusMm).

3Hath pusmueckue
3aKOHBI, KOTOPBIE
JIe)KaT B OCHOBE
XUMHYECKIX
MPOILIECCOB,

JUTS
00BEKTUBHOM
HHTEPIPETANNN
pe3yIBTaToOB
HCcCIeJOBaHUM.
Ymeth
HHTEPIPETHPOBAT
b

pe3yiabrar
bl XUMHAYECKUX
HaOIIOIeHU c
HCTIOJIb30BaHUEM
(uzmueckux
3aKOHOB u
MpeICTaBICHUH.
Brnaners HaBBIKAMU
HHTEPIpPETAIUN
IKCIIEPUMCHTAIBH
BIX JIaHHBIX C
HCTIOJIb30BaHUEM
MIpeACTaBICHUHN O
MarHUTHBIX U
AIIEKTPUIECKUX
SIBIICHUAX.

3Haet
(byHIaMeHTaIbHBI
€ pazzessl GU3NKU
(3MEeKTpUIECTBO U
MarHeTusm)  Jjst
TUIAHUPOBAHUS
paboT XUMHYECKOM
HaIpaBJICHHOCTH.
Ymeer
UCIIONB30BATh
TEOpEeTHYECKHE
3HaHUI TO
ANIEKTPUYECTBY H
MarHeTu3My

npH
TUITAHUPOBaHUHU
JKCIIEpUMEHTAJIbH
BIX paboT. Biageer
HaBbIKaAMH
TUIAaHUPOBAHUS
paboT XMMHUYECKOM
HaIlpaBJICHHOCTH
OIUpPasCh Ha
0a30BEIC 3HAHUS
(1076370811
(9MeKTPHYECTBO U

MarHeTH3M).

3uaeT pusnyeckue
3aKOHBI, KOTOPBIE
JIEKAT B OCHOBE
XUMHUYECKHUX
TIPOIIECCOB,

ISt
00BEKTUBHOM
HHTEpIpeTanun
pe3yIBTaToOB
HCCJIeTOBAHMIM.
Vmeer
HHTEPIPETHPOBAT
b

pe3yibTar
bl XUMHYECKUX
HaOJII0ICHUH C
HCIIOJIb30BaAHUEM
¢dusngeckux
3aKOHOB u
MpeICTaBICHUN.
Biageet HaBbIKaMu
HHTEpIpETAIUN
IKCIEPUMEHTAIBH
BIX JIAHHBIX C
HCIIOJIb30BaAHUEM
MPEJCTaBICHUN O
MAarHUTHBIX U
ANEKTPUIECKUX
SIBJICHUSX.

Bnaneer
MaTepHaJIOM,
TIPeICTaBICHH
BIM B pasJiee.
Bonpocer nus
YCTHOTO
cobece0BaHUS
OrtueT o
ab0paTOPHBIM
paboram

YO,




OIIK-6.1.
IIpencraBnser
pe3yJIbTaTh
paboTsl B BHAE
oTYeTa Mo
CTaHAAPTHOU
¢dopme Ha
PYCCKOM SI3BIKE

OIIK-6.2.
IIpencrasnser
nHpopmanuio
XHMHYECKOTO
COZepKaHHMs C
YYETOM
TpeboBaHUI
Oubnmorpaduueck

Ol KYJIbTYPBI

OIIK-6.3.

3HaTh
CTaHIApPTHEIC
(opMEI
MIPEICTABICHHUS
pe3ynbTaToB
paboTsl
MIPUHSATHIMHA B
po¢heCCHOHATHHO
M COOOIIIECTBE.
Ymetb
MIPEICTABIIATh
OTYETHI I10
CTaHIAPTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Bnaners HaBBIKaMHU
MPECTABICHUS
pe3yIbTaToB
paboTHI B YCTHOM 1
MUCbMEHHOM

dopwme.

3HaTh TpeOOBaHMSA
oubnmorpaduaeck
oif KYJbTYpBIL,
TIPEABSBISIEMBIE K
TIPEACTaBICHUIO
uHpopMaLH B
UCbMEHHOU
dopwme. YmeTh
HPE/CTABIATh
HHPOPMALIUIO  C
yYETOM
TpeOoBaHMIA
6ubnmorpaduueck
Ol KYJIbTYDBL.
Brnaners HaBBIKaMU
HpE/ICTABICHUS
uHpopMaLK
XMMHUYECKOTO
COZIep KaHUs c
YYETOM
TpeOOBaHUIA
6ubnmorpaduueck
O} KyJIbTYpBL.

3HaTh HOPMBI U
TpaBUIIa
MIPEICTaBICHHUS
pe3ynbTaToB
paboTel B  BHUIE
TE3UCOB  JIOKJaja
Ha PYCCKOM H
AHTJIUHCKOM
SI3BIKE. VYmethb
MIPEICTaBIATh
PE3YIIbTATHI
paboThI B BHC

3Haer
CTaH/apTHbIE
(bopmbl
MIPEACTaBICHUS
pE3yJIbTaTOB
paboThI
MIPUHSTBIMU B
po¢eCCHOHATHHO
M COOOIILIECTBE.
YmMmeer
MIPEACTABIAT
OTYETHI 110
CTaH/IapTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Brnaneer HaBBIKAMH
NpE/CTaBICHUS
pe3yIbTaToB
paboTHI B yCTHOH H
MMCbMEHHOU

¢dopme.

3HaeT TpeOOBaHUS
o6ubmrorpaduueck
oi KyJbTYDBI,
HpenbsBIsIEMbIE K
NPEJICTABICHUIO
uHbopmauu B
MUCbMEHHOU
¢dopme. Ymeer
TIPEACTaBIST
uHdopmalmo
y4eToM
TpeboBaHuit
oubnmorpaduaeck
OM KYJIbTYDBHL.
BiianeTts HaBbIKaMu
HpE/ICTaBICHUS
“HpOpMALIN
XUMHUUYECKOTO
COZIepIKaHUs c
y4eToM
TpeboBaHuUit
6ubmrorpaduueck
01 KYJIbTYpBI.

3HaeT HOPMBI U
npaBuja
MPEICTaBICHUS
pe3ybTaToB
paboTel B  BHIE
TE3UCOB  JIOKJIaja
Ha PYCCKOM H
AHTJIUHCKOM
SI3BIKE. YMmeer
TIPEICTaBIATh
PE3YIBTATHI
paboTHI B BHIE

Bnaneer
MaTepHaJIOM,
MPEJICTaBICHH
BIM B pasJiee.
Bompocsr mist
YCTHOTO
cobece0BaHUS
Ortuet o
mab0paTOPHBIM
pabotam




[IpencraBnser
pe3yIBTATHI
paboThl B BUzE
TE3UCOB JOKJIaaa
Ha PYCCKOM H
aHTJIUHCKOM SI3BIKE
B COOTBETCTBHH C
HOpMaMHU U
MIpaBUJIAMH,
MIPUHATHIMU B




XUMHYCCKOM

TE3UCOB JOKJIaga

coo011IecTBe Ha pyccKOM Ha pyccKOM
u u
AHTJIMHACKOM aHTJIMHACKOM
s3bIKe. BnaneTs s3bIke. Binaneer
HaBBIKAMU HaBBIKAMU
MpeACTaBICHUS MpeACTaBICHUS
pe3yJIbTaToB pe3ynbTaToB

paboTsI B BHAE
TE3MCOB JOKJIaaa B
COOTBETCTBHH C

TE3UCOB JOKJIaga

paboTHI B BUzE
TE3MCOB JIOKJIaaa B
COOTBETCTBHH C

HOpMaMH U HOpMaMH U
MpaBUIIaMH, MpaBUIIaMH,
MIPUHSTHIMU B MIPUHSTHIMU B
XUMHYECKOM XUMHYECKOM
coo01IecTBe. coo01IeCTBE.

Y —yctHbiit onpoc, Kin-komnokBuym, O-oTuer mo nabopatopHoii padore, K- koHTpoibHas

pabora

Xapakrepuctuka OC 115 odecnedeHus: TeKyero KOHTPOJIS MO JMCHUILIHHE

(huznky npu
IUTAHUPOBAHUU PabOT
XUMHUYECKOU
HanpasieHHocTd. OITK-
4.2.

OO6pabaTbiBaeT JaHHbBIE
C HCITOJTb30BaHUEM
CTaHJApPTHBIX CIIOCOOOB

paboT  XUMHYECKOU
HaIpaBIEHHOCTH.

YMeer UCIOIB30BaTh
TEOpPEeTHYECKUE 3HAHUS 10
3JIEKTPUYECTBY H MATHETU3MY
npu IUTAHUPOBAHUH
9KCIEPUMEHTAIBHBIX paboT.
Biageer HaBbIKaMu

nabopaTopHbBIX paboT

K Coneprxanue
0oJ MHAMKATOPa . 3

P [l1aHupyeMBlii pe3ybTaT 0C? 3aJ1aHus"/BONIpOca 1

KOMIICTCHIIUN
T.JI.

OIIK-4.1. Vicmonme3yer | 3HaeT (QyHIaMCHTANBHEIC CobecenoBanue. YcTHbIe 0npoCh
6a30BbIC 3HAHUSA B paszensl GH3UKH (3MEKTPHIECTBO | KoIoKBHyM Hammcanne ot4eroB no
00J1aCTH MaTeMaTHKA ¥ | 1 MarHeTu3M) JUisl IJIAHUPOBAHUA | BpIMomHEHHE 7ab0paTOpHBIM paboTam.

(hu3ngeckux 3aKOHOB

U TIPEACTaBICHUN.
Biiageer HaBblkaMu
HHTEpIpEeTannun
9KCIIEPUMEHTANBHBIX JIaHHBIX C
WCTIONB30BaHUEM IIPEACTABICHUN

anmpoKCUMAIIUN
TUTAHUPOBAHUS padOT
YUCIICHHBIX N
XUMHUYCCKOU HAITPABJICHHOCTHU
XapaKTEPUCTHK.
onupasch Ha 6a30BbIe 3HAHUS
(u3MKH (IITEKTPUIECTBO U
MarHeTHusMm).
OIIK-4.3. 3Haer  Qumsuueckue  3akoHbl, | CobecemoBaHue. YcTHBIE OTPOCH
Hnrtepnpetupyer KOTOpBIC ~ JICKAT B OCHOBC | KoJJIOKBUYM Hanncanune ot4eros no
PE3yNbTaThI XUMHUYECKUX  IIPOLCCCOB, M | BpInojHEHUE nabopaTopHBIM paboTaM.
XUMUYECKUX 00BEKTUBHOM MHTEPIPETALNH | ;1aG0paTOPHEIX PAGOT
HaOIONEHMIH ¢ pPE3yNbTaTOB UCCIEA0BAHUM.
UCIIOJIb30BaHUEM VYmeer HUHTEPIIPETUPOBATH
(l)ngp]qec](nx 3aKOHOB U Ppe3yIbTaThl XUMHUYCCKHUX
HpeaCTaBIeHUH HAOIIOAEHNH C HCIIOJIB30BAHUEM




O MAarHuMTHBIX W JJICKTPUYCCKHUX
SABJICHHUAX.

OIIK-6.1.
IIpencrapaser
pe3yIbTaTHI PaOOTHI B
BHUJIE OTYETA I10

3HaeT  cTaHAapTHBIE  (OpMBI
HpeICTaBICHUS pe3yJIbTaToB
paboTEl NPHHATHIMH B
npo¢hecCHOHAIBHOM COOOIIECTBE.
YMeeT npeAcTaBIsATh OTYETHI 110

CobecenoBanue.
Komnoksuym
Brinonnenue
mab0paTOPHBIX padoT

YcTHbIE 0nPOCHI
Hanmcanne ot4yeroB mo
nabopaTOpHBIM paboTaM.

CTaHIapTHOH (opme Ha
PYCCKOM sI3bIKE

CTaH/AapTHBIM (hopMaM Ha
PYCCKOM SI3BIKE.

Bnaneer HaBBIKAMU
NPEJCTABICHUs PE3YIbTATOB
paboThl B yCTHOI U MUCHMEHHOM

thopme.
OIIK-6.2. 3Haer tpeboBanusi | CobecenoBanue. YcTHBIE ONPOCH
[IpencraBnser O6ubnuorpaduueckoil KyJabTypHI, Konnmoksuym Hanmcanwne oT4eToB 1o
MH(OPMALHIO HPEABABIIACMEBIC K | BemmmonaeHne 71a00paTOpHBIM paboTaM.
XHUMHUYECKOTO TPE/ICTABICHHIO MH(bOpMAMK B 1ab0paTopHBIX paboT
COJICPIKaHUS C yYETOM IHCBMEHHOI (opme.
TpeboBanuil Ymeer IPECTaBIATh
oubmuorpaduueckoi MH(pOpMALIHIO c y4eTOM
KYJIBTYpBI TpeboBanuii OubaHorpapuueckoit

KYyJIBTYPBL.

Buageer HaBbIKaMU

HpeCTaBICHUS uH(pOpMALUH

XMMHUYECKOTO  COJIEPXKaHUs  C

y4eToM TpeGoBaHuUit

6ubmmorpaduueckoit KynbTyphl.
OIIK-6.3. 3maer HopMmbl u  mpaBuia | CobecenoBaHue. YcTHBIE OPOCHI
Ipexncrasnsier Mpe/ICTaBICHUS pe3ynbTaToB | KommokBuym Hanncanue oT4eToB 1o
pe3ynbTaThl paboTHl B paboTHl B BUJE TE3MCOB JIOKIA/NA | BpimogHEHHE 71abopaTOPHBIM paboTaM.

BHJIE TE3UCOB JOKIIaga
Ha PYyCCKOM U
AHIIMICKOM SI3BIKE B
COOTBETCTBHH C
HOpMaMI/I u HpaBI/IJ'IaMI/I,
NPUHATHIMU B
XUMHYECKOM
coo011ecTBe

Ha pyCCKOM U AHTJIMICKOM SI3BIKE.
Ymeer NpEeACTaBJIATL PE3YyJIbTAThI
pa6OTLI B BHJIC TC3HCOB JOKJIaaa
Ha pyCCKOM U AHTJIMICKOM SI3BIKE.

Bmageer HaBBIKAMU
MpeICTaBICHU pe3yibTaToB

paboTHI B BUJIE TE3UCOB JOKIA/a B
COOTBETCTBHUH C HOpMaMI/I n
NpaBUIaAMH, NPUHATBIMH B
XHMHYECKOM COOOILECTBE.

71ab0paTOpHBIX padoT




Kpurepun oueHuBaHusi pe3yJbTATOB 00yUeHUs
CryneHTy HEOOXOIMMO BBITOTHUTD 5 1a00paTOpHbIX padboT. [Ipy BeIMOIHEHUN Ta00PaTOPHBIX
paboT olleHNBAETCA TEXHUKA BBITOJHEHHS, 0(hOpMIIEHHE OTYETOB, BKIIIOYaroliee 00padoTKy
HKCHEPUMEHTAIBHBIX JAHHBIX.
1. [Ipenycmorpero 2 cobecemoBaHUS IO TEOPETUYECKOMY MaTepualy B BHIE
KOJJIOKBUYMOB.

Ounenkn:

OneHKka «Hey/T0BJIEeTBOPUTEIHLHO:

(dbparMeHTapHOE 3HaHUE MTPEIMETa, OTCYTCTBHE YMEHUI U HABBIKOB IPUMEHEHHSI METOIOB
Y TIOJIXOJIOB M3y4aeMOW AMCIUILUIMHBI IPU PEIICHUU YYeOHBIX 3a1a4u (MeHee 50 6aymioB).

O1eHKa «yT0BJIETBOPUTEILHO:

HECHCTEMATU3UPOBAHHBIC 3HAHUS IPEIMETa, YaCTHYHO C(HOPMUPOBAHHBIC YMECHHS W
HABBIKM TIPUMEHEHHUS METOJOB M IOJXO0JI0OB M3y4aeMOW TUCITUIUIMHEI MPU PEHICHUH YYeOHBIX
3anad (50-69 6amioB). OueHKa «XOpPOLIO»:

B 1IEJIOM, C(OPMHPOBAHHBIC, HO COACPIKAIIME OTICIbHBIC TIPOOEIbI 3HAHUS TIPEMETa,
yYMEHHUE TPUMEHITh METOJbI U MOJIXOAbl U3yYyaeMON JMCUUIUIMHBI MPH PEIICHUH YYCOHBIX W
MPAKTUYECKHUX 3374 ¢ MHHUMAIBHBIM KOJMYECTBOM OIIMOOK HENPUHIMITHAILHOTO XapakKTepa,
HaJIMYMe HABBIKOB IMPUMEHEHHUS METOJIOB M IMOJXOJ0B M3y4aeMOH TUCIUIUIMHEI MIPU PEIICHUN
y4eOHBIX U npakTudeckux 3anad (70 - 85 Gamnos).

OneHka «OTITHYHO»:

c(hOpMHUPOBAHHEIE U CHCTEMATH3WPOBAHHBIC 3HAHUS MPeAMETa, CPOPMUPOBAHHBIC YMEHUS
Y HaBBIKU TPUMEHEHUSI METOJIOB U MOAXO0/I0B U3y4aeMOU TUCIUIUIMHBI TIPU PEIIeHUH Y4eOHBIX U
nmpakTU4eckux 3aaad (86-100 6anos).



Pa3paboTunkmu:

W npodeccop Capaes B.B

\
(rﬁnucz;) (s3anumaemas oondncrocmeo) (unuyuanvl, pamunus)

[Iporpamma paccmoTpeHa wu  omoOpeHa Ha 3acemaHuu  kadenpbl oOmied u
JKCIIepUMEHTaNbHOU (r3uku Pusndeckoro Gakynsrera PIBOY BO «UT'Y»

«19 » ampens 2022 . [Tporokon Ne 5 >
3aB.kadenpoii obmeit puzuku, 1.¢.-M.H. " ey ["aBpmtrok A.A.

[IporpamMma paccMoTpeHa Ha 3acelaHuu KadeIpbl aHATUTUYECKON U (hapMalleBTHUECKON XUMUU

29 mast 2026 r., mpotokoi Ne 4 4 )

3aB. kadenpoii, mpodeccop Q® % A.W. Bunbmc
Hacmosawas npoepamma, ne moscem 6vims 8ocnpouszsedena Hu 6 Kakou hopme be3
npeosapumenbH020 NUCbMEHHO20 pa3peuleHus Kagheopvl-paspadomyuuxa npocpammol.



