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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

Lenp aucuumIuHbl - GOPMUPOBAHUE €AMHOM, CTPOWHOM, JIOTHYECKH HEMPOTHBOPEUYMBON
(¢u3M4YeCcKoil KapTUHBI OKPYXKAIOWIETO HAC MHpA, IEIBHOTO MPEICTaBICHHUS O IpOLEeccax H
SBJICHUSIX, MPOUCXOJAIIMX B HEKUBOW M KHMBOH HpPHUPOJE, HAYUYHOrOo CHocoda MBILIUICHUS,
CO3JIaHHE y CTYICHTOB COBPEMEHHON HAay4YHOW M METOJOJIOTHYECKOW 0a3bl JJIsl MOHUMAHUS U
YCBOEHHS CIELUUAIBHBIX M TEXHUYECKUX JUCLHUIUIMH, HEOOXOIUMBIX JUIsl paboThl IO
CIICLIMAJILHOCTH.

3amaun IUCHUIUTMHBI - U3y4YEHHE OCHOBHBIX 3aKOHOB ONTUKU M aTOMHOM (DM3UKH, a TAKKe
IIPUHLMIIOB, YIPABIAIOIIKAX NPUPOJHBIMU SIBICHUSAMH M IIPOLIECCAMH, Ha OCHOBE KOTOPBIX
paboTaloT MamMHBl, MEXaHW3MBI, anmapaTbl U MPUOOPHI COBPEMEHHOW TEXHUKH; OBJIaJICHHUE
IIpUEeMaMM U METOJIaMH PELICHUs KOHKPETHBIX 3aJ1ad U3 pa3IMyHbIX 001acTe ONTUKN U aTOMHON
Gu3uKN; O3HAKOMJIEHHE C MPOCTEHINMMM anmaparaMmu, HNpuOopaMM M CXEMaMHu, KOTOpbIE
MCTIOJNB3YIOTCS B (PU3UUECKUX U TEXHOJIOTHUYECKHUX JTA00PATOPHUSIX.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuyeOnas paucuuiuinHa «OINTHKAa W CTPOEHHE aTOMa» OTHOCUTCS K 0a30BOH
(00s13aTenbHOMN) YaCTH NPOTrPaMMBbI.

2.2. lng w3ydeHHWs NAHHOW y4yeOHOW AMCIMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIE TIPEIIECTBYIOIIMMA JUCIUTUINHAMHI:

Ne /it Kon nucuunnunel HanmeHnoBanue npeecTByrONUX TUCHUATLINH
1 b1.0.09 be3onacHOCTb KU3HENEATENIbHOCTH
2 b1.0.10 Maremartuka
3 b1.0.12 MexaHuka 1 MoJieKyIsipHas (pu3HKa
4 b1.0.13 DJEKTPUUECTBO U MAarHETU3M
5 b1.0.15 Oo6mast xumust. XUMHUS HEMETAIIOB
6 b1.0.28 OxpanHa Tpyna

2.3. IlepedeHp mociaenyromMuX y4eOHbIX JUCHUIUINH, 1JI1 KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUS U HaBbIKU, GOpMUpYEMBbIE TaHHOW yueOHOW JUCIMIITUHOMN:

Ne ni/mt Kon nucumniamuet HanmeHnoBanue nocneayromux JUCUATLIMH
1 b1.0.17 AHanuTHueckas XUMHs
2 b1.0.18 PU3UKO-XUMHUYECKUE METO/IbI AaHAJIN3A
3 b1.0.22 WNupopmatuka 1 BEIUNCIUTETbHAS TEXHUKA
4 b1.0.24 dusnyeckas XuMus. JIEKTPOXUMHUsL. XUMUYECKast
KMHETHKA U KaTalu3
5 b1.0.26 [Ipoueccsl u anmapaTsl
6 b1.B.04 duzndeckrue METOIBI MCCIIeJOBaHUS
7 b1.B.JIB.06.01 Teopus u npaktudeckoe npuiioxxenne J11P
8 b1.B./IB.07.01 PeHTreHocnexkTpaibHbple METObI aHATIU3A

3HaHWe JAHHON TUCIHUILTMHBI HEOOXOJUMO MpH JalbHeHeM 00yd4eHUH B MarucTparype
U acTMpaHType, a Takxke B chepax npodhecCuoHaATbHOM NesTeIbHOCTH: 3APaBOOXPAHEHNE (CUHTE3



Y KOHTPOJIb Ka4eCTBa JIEKAPCTBEHHBIX MPENapaToB), XUMHUs MPUPOJAHOTO OPraHUYECKOTO ChIPbS
(u3ydeHue cocraBa W pa3paboOTKa CHOCOOOB NEPEepadOTKH W NPAKTUYECKOTO HCIIOIb30BAHHS
MPOAYKTOB U3 yIJis, HeTH, IPUPOIHOTO ra3a) u JIp.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUITVIMHBI

IIponiecc ocBOEHMS AUCHUILIMHBI HAapaBiieH Ha (JOPMHUPOBAHNE KOMIIETEHIIUH (3JIEMEHTOB
cienyroomux komrnereHuii) B coorserctsuu ¢ PI'OC BO u OIl BO no naHHOMyY HanpaBieHHIO
04.03.01 «Xumus», npodrib: XuMusi HeTH UTasa.

Ilepeuyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHIAMKATOPAMH JOCTUKEHUS KOMIIEeTeHIUH

KoMnerenuus

HNupuxatopsl
KOMIIeTEeHIIU

Pe3ysbTaThl 00y4eHust

OIIK-4. Criocoben
IUTAHUPOBATh PabOTHI
XUMHYECKON
HarpaBJICHHOCTH,
00OpabaThIBaTh U
HUHTEPIPETHPOBATh
MOJTyYEHHBIE Pe3yJIbTaThl C
HCTIONIb30BAaHUEM
TEOPETHYECKHUX 3HAHUHN U
MPaKTHYECKUX HABBIKOB
pELICHUsS] MAaTEMaTHYECKUX U
¢dusnyecknx 3a1a4

OIIK-4.1. Vcrioms3yet
0a30BbIc 3HAHUS B 00TacTH
MaTeMaTuKH U GU3uKu npu
TUIAHUPOBAHUU PaboT

XAMHAYICCKOMN
HaIPaBJICHHOCTH.

OIlK-4.2.  OGpabarbiBaeT
JIaHHBIC C HCIIOJb30BaHHEM
CTaHIAPTHBIX croco0oB
ANMPOKCUMAIUH YHCICHHBIX
XapaKTePUCTHK.

3Hate (yHOAMEHTAJIbHBIC pa3zmensl
(U3KMKH (AIEKTPUUECTBO U MarHETH3M )
IUTS TUTAHUPOBAHUS padOT XUMHIUYECKON
HaIpaBJICHHOCTH.

YMeTh UCMOJIb30BaTh TCOPETUUCCKUC 3HAHUS 10
3JIEKTPUYECTBY U MATHETU3MY IPH IIAHUPOBAHUH
AKCICPUMEHTAIBHBIX paboT.

Brnajieth HaBbIKAMHY TUTAHUPOBAHUS PAOOT
XUMHYECKOH HAIPaBICHHOCTH ONUPAsCh Ha
0a3oBbIec 3HAHUA (PH3UKH (IEKTPUIESCTBO U
MarHeTu3Mm).

OIIK-4.3. MuaTeprpeTupyet

3HATh (I)I/ISI/I‘IGCKI/IC 3aKOHBbI, KOTOPBIC JICKAT B

CBOEH PabOTHI B YyCTHOH H
MUCbMEHHOH (popme B
COOTBETCTBUM C HOPMAMU U
IpaBujiaMu, IPUHATBIMU B
poheCCHOHATHEHOM
coo0riecTBe

oTYeTa MO CTaHJAPTHOM
(hopme Ha PyCCKOM sI3bIKE

Pe3yNIbTaThl XUMHYECKUX OCHOBE XUMHYECKUX HPOLIECCOB, TSt
HaOJII0JICHUIT © OOBEKTUBHOW  WHTEPIPETallMH  PE3YJIbTaTOB
HCII0JIb30BaHUEM HCCIICIOBAHUM.
(U3UYECKUX 3aKOHOB U VMeTh WHTepnpeTHpoBaTh Ppe3yNbTaThI
HpeaCTaBIeHHUI XMUMHUYECKHX HAOIIOeHNI C NCIIONBb30BaHUEM
¢bu3nYecKnX 3aKOHOB U IpecTaBleHUi. BaageTs
HaBbIKAMH UHTEPIIPETALINN
HKCTIEPUMEHTAIIBHBIX JJAHHBIX C UCHOJIB30BAHUEM
NPE/ICTABICHUI O MarHUTHBIX U 3JEKTPUYECKUX
SIBIICHUSX.
OIIK-6. Criocoben OIIK-6.1. TIlpeacraBmser | 3HaTh CTaHAapTHBIC (OPMBI TPEACTABICHUSI
NIPE/CTABISITh Pe3yJIbTaThI pe3ynbTaThl pabOTHI B BHJIE | PE3yJIbTaTOB paboTsI MPUHITBIMU B

podeCcCHOHATBHOM COO0IIECTBE.

YMeTb IPeACTaBISATE OTYETHI 110 CTaHIAPTHBIM
(opMaM Ha PyCCKOM SI3BIKE.

Biiafieth HaBbIKAMM NPEACTABICHUS PE3YJILTATOB
paboTHI B YCTHOH 1 MMCbMEHHOI (hopme.

OIIK-6.2.  IIpexncrasnser
HHPOPMALINIO XUMUIECKOTO
COJICpXKaHUsI € y4EeTOM
TpeOoBaHMit
6ubmmorpaduueckoit
KyJIbTYpBI

3HaTh TpeOoBaHUs oubnmorpaduaeckoit
KyJIbTYpBl, TpENbSBISIEMbIE K HPEICTABICHHUIO
nHpopmanum B mMChbMeHHOI hopme.

YMeTb NpenCTaBiIATh WHPOPMALHUIO C YYETOM
TpeOoBaHuii  O6uOIMoOrpaduIeckoil  KyJabTYpHI.
Bianers HaBbIKaMu npejcTaBieHus HHGOpMaluu
XHMHUYECKOTO CO/IEPXKAHUS C yIETOM TpeOoBaHMi
6ubmmorpaduieckoil KynbTyphl.




OIIK-6.3. IIpencrasnsier
pe3ynbTaThl paboTHI B BHIE
TE3UCOB JIOKJIaIa Ha PYCCKOM
Y aHTJTHHCKOM SI3BIKE B
COOTBETCTBHH C HOPMAaMH U
NpaBHUJIAMH, IPUHATHIMH B
XHMHYECKOM COO00IIeCTBE

3HaTb HOPMBI H

S3BIKC.

npaBuiIa
pe3ysbTaToB pabOTHI B BHIE TE3MCOB JOKJa/la Ha
PYCCKOM U aHTIIMHCKOM SI3BIKE.

YMeTh NpeACTaBIsATh PE3yNbTaThl pabOTH B BHIE
TE3UCOB JOKJaJa Ha PYCCKOM M aHIIMHCKOM

Brnajieth HaBBIKAMU TPEICTABICHUS PE3YJILTATOB
paOoTHI B BUJIC TE3UCOB JOKJIA/Na B COOTBETCTBUU
C HOpPMamMH H MpaBUIIAMH,
XUMHYECKOM COOOIIECTBE.

npeACTaBJICHUSA

TIpUHATBIMA B

4. COOEP)KAHUE U CTPYKTYPA JTUCIUIIJINHBI

TpynoeMKOCTh TUCHUIUIMHBI COCTABIISIET 7 3a4E€THBIX €AUHMIL, 252 yaca, B TOM UHUCIIE

135 — xonTakTHBIE Yackl, 54 — CP. ®opma mpoMeKyTOYHOH aTTeCTalluu: SK3aMEH

4.1. ConepxaHue TMCUMILVINHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHHEM BH/I0B
yueOHBbIX 3aHATHII U OTBEIEHHOTO HA HUX KOJIMYECTBA aKaJleMHUYeCKHX YaCOB

oy 3 g Buysl yueOHOI paboThI, BKIFOYast DOpMBI TEKYIIETO
§ § E CaMOCTOSTENBHYIO pad0Ty 00yJaIONIHXCS U KOHTPOJIS
3 g E TPYIAOEMKOCTh yCIIEBa€MOCTH;
2 e (B yacax) dopma
E KonrakTHas paboTa mpernogaBartels § 2 IPOMEXKYTOYHON
3 ¢ o6yyaromumMucs ZE¢ aTTecTaryuu
No g O ° (no cemecmpam)
- Pasgen IMCHMILIMHEL/ TEMBI > B [5) © O A, o
/n g K 3 SRS O =
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= B © 58 ° 2 g
PE| S | 9= &
=
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IIpoBepka
1 | Paszen 1. Ontuka 3 36|26 24 | 4|2 | 39 PoBep
otueroB JIP u /13
9 Paznen 2. CtpoeHue 3 16161 10 1al 2| 30 Iposepxa
aroma otuetoB JIP u /I3
IIpomexyTouHas
p T 3 6 9K3aMeH
arTTecTanua
Hroro yacon 216 341 32| 18 | 8| 10| 69 45
4.2 I111aH BHeayAUTOPHOMH CAMOCTOATEIbHOM PadoThHI 00yYarOLIUXCS 110 AUCHUILIMHE
g CamocrosTenbHas paboTa 00ydaronmxcs Y4uebHOMETOANYECKOE
Q
% Ha3sBsanue pasnena, TEMbI C Sarparst Onerounoe caﬁiiigijzgf:oﬁ
o p ? Buz camocTosTenbHOM paboThl PpoKH BpEMCHI CpeaCTBO 6
BBIMOIHCHISA(  (yac.) paboThI
3 [1. IToaroroska oTyera 110 Bamauns cM. B «OmnTHKa M| Metonnueckne
nabopaTopHOii paboTte aroMHas (PU3MKa» YKa3aHHs K
«Ompenenenue nokazaTenei (MeToMYecKne yKa3aHus 1-18 8 OTHeTL MIPaKTUKYMY
TIPEIOMIICHHS Ta30B M XKHAKOCTEH |k mpakTHKyMy). Henens «OnTuka u
Ha uHTeppepomerpe UTP-1»; 2. aTOMHas
Pemenue 3agau. ¢buznKay.




3|1. ITogroroska oruera 1o Bamauns cM. B «OmnTHKa M|
nabopaTtopHoi paboTte aToMHas QU3UKa»
«OrmpeneneHne JUTMHBI BOJTHBI (MeToauueckue yKazaHus
H3JIy4YCHUA Jila3epa C K HpaKTI/IKy'My). 8 OTYCThI
MOMOIIBIO TU(PAKITHOHHOMN
pemeTkn»; 2. Pemmenne
3ajaad.
311. IToaroroBka otueTa Mo Bamauns cM. B «OmnTHKa M|
naboparopHoi pabote «IIpoBepka  |aromHas pusrkar» 8 -
3akoHa Mastoca; (MeTomuueckre yKazaHUSI
2. Pemenue 3anau. K MPaKTUKYyMY).
3|1. ITogroroska oruera 1o Bamauns cM. B «OmnTHKa M|
naboparopHoii pabote «M3yuenue |atomHas GpusMKar»
BpameHUs IIIOCKOCTH ITOJIIPpU3alini (MCTOZ[I/I‘-IGCKI/IC YKa3aHuA
Y olpesieTieHue KOHLIEHTPALUU K IPAKTHKYMY). 8 OTYETHI
PacTBOPOB ONTHYECKH aKTHUBHBIX
BEIIECTB C MIOMOIIBIO
noJisipuMeTpar; 2. Pemmenue 3agauy.
g CamocrosrenbHas paboTa 00yyaronmxcs Y4ueOHOMETOANYECKOE
§ 3a1path| Openouroe obecrnieuenue 3
3 Haszpanue pasnena, TemMbl Bt caMocTosTe b O/ paGoTs Cpoku | Bpemenn CpencTBO CaMOCTOSATENbHOMH
BBINOJHCHISA(  (yac.) paboTs
3|[oxroroBka kK KowiokBuymy 10/CM. OLeHOYHBIE CPEICTBA 7 vO CasenseB  U.B.
pasgeny «OnTHKa». TCKYIIIETO KOHTPOJIA. Kype oOmei
3|1 IMoATOTOBKA OTYETA MO 3amanus cM. B «OnTHKA N busnru. B 3 .
nabopaTopHOit paboTe aToMHast (hU3nKa» Tom 2.
«OrpeiesieHIe MOCTOSTHHON (METOIHHeCKHE yKA3aHHs 8 oTUCTLI ig:;;f;l:;.cmo u
[Tnanka»; K IIPAKTUKYMY). BOJHEL
2. Pemenue 3amay. Ommca. — M1
3|1. TloarotoBka otuera 1O |3amaHusi cM. B «OnTHKA U] Tass, - .2016. N
nabopatopHoi pabote aToMHas (pU3MKa» PG)KI/I,M noctyma
«3yuenue CepUANbHBIX  |(MeTOAMYECKHE YKA3aHUs 8 OTHCTHL |y
3aKOHOM€pHOCT€I7[ CIICKTpa K HpaKTI/IKyMy). «31aTenbCTBO
BoZiopoay; 2. Pemenue 3anay. JlaHby.
3|1. IToaroToBka oTdeTa Mo Baganust cM. B «OMTHKA U
nabopaTopHOil paboTe aToMHas (hu3nKa»
«[TonyKoIM4eCTBEHHBIN aHaIN3 (METOIMHYeCK e YKa3aHus 8 OTYETHI
COCTaBa CILJIaBOBY; K IIPAKTHKYMY).
2. Pemenue 3amay.
3|IloarotoBka Kk KoOUIOKBUyMy 10/CM. OlieHOYHBIE CPECTBA 6 oraers
pazneny «CTpoeHHne aToMay. TEKYIIETO KOHTPOJISL.
Ob61ast TPYA0EMKOCTh CAMOCTOSITEIBHOM PabOThI IO JUCIUILIHHE (Yac) 69
BrokeT BpeMeHH CaMOCTOSATEIbHONW pabOThI, PEAYCMOTPEHHBIN yUeOHBIM 69
TJTAHOM JJTsl JAHHOW TUCIIUTUTHHEI (4ac)

4.3 Conep:xaHue pa3aeioB U TeM TUCHUTLINHBI

TpynoemMkocThb
JUCLUTIIUHBI

(3.e.)




Haumenosanue
OCHOBHBIX
paznenon

(Monyeit)

Pa3nea 1. Ontuka

OneKTpOMarHuTHas Npupoaa csera. ONTUYECKU U BUAMMBIN AUANA30HBI

JJIEKTPOMAarHUTHBIX BOJIH. BoiaHoBoe ypaBHeHne. Ckopocts ceta. [Iimockue

u cepudeckue BoIHbl. BonHOBON (pOHT.

3aKoHBI OTpa)keHHs] M TPEJOMJICHHUSI CBETOBBIX BOJIH 3aKOHbI

OTpaKCHHs M IPEIIOMIICHUS CBETa Ha IpaHMIEC pa3lena JUDIEKTPUKOB.

®opmynsl Openens. [loHoe BHyTpeHHEe OoTpaxkeHue cBeTa. BooKOHHas

OITHKA.

HNurepdepenunsi cBera uTepdepeHIus MOHOXPOMATHYECKHX BOJIH.

IBynyueBas unHTepdepenuus. Cynepno3unus IJIOCKUX BOJH. PaszHocTh

XoZa. YcioBUs HMHTEPPEPEHLHUOHHBIX MAKCUMYMOB M MHHHMYMOB.

Crosiune BOJIHBI.

IIpocBetsienne ontuku MHTEepdepeHIrss B TOHKHX IuleHKax. [lomocs

PaBHOM TOJIIMHBI U paBHOro HakioHa. [Ipoceernenme onrtuku. Kosbna

Hsrorona.

MHoroayuyeBasi uHTepdepeHuus. YcnoBus
UHTEP(PEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB JJIs1

MHOT0JIy4€BOM MHTEp(EPEHLINH.

JAu¢ppakuus ceera. [Ipunnun ['roirenca-dpeHens, €ro MHTErpajlbHAs

3aIUCh U TPAKTOBKA.

Mertona 301 ®@penest 3oubl Openens. [IpuMeHeHre BEKTOPHBIX Juarpamm

JUTs aHaM3a MM PAKIMOHHBIX KapTuH. /udpakuus Ha KPyTriioM OTBEPCTUH

U DKpaHe.




JAudppakunonnass pemerka Jludppakuus OPpaynrodepa HaA MIETH.
Hudpakumonnas  pemerka. [lucmepcus W paspelaromias — cuia
CIEKTPAIBLHBIX IPUOOPOB.
JAuppakuus peHTTeHOBCKHX JIy4eil Ha KpUCTAJUIMYECKOU pelIeTKe.
®dopmyna Bynbeda-bperra, Jay>3rpaMMBl, J1e0aerpaMMBbl.
PeHTreHoCTpyKTypHBIH aHaJIn3, €ro  IPUHLUIBI U
npuMeHeHue. ['onorpadus u ee mpakTHIECKOE UCIIOIb30BAHHUE.
Moasipu3anus cBera. ECTeCTBEHHBIN U NOJIAPU30BaHHbIN CBET. JIMHEHHO-,
LUPKYJSPHO- U SJUIMIITUYECKH- [TOJIIPU30BAHHBIN CBET.
3akon Mamoca Crenenp nosspusauuu csera. llonspusaTopsl u
aHayM3aTtopbl cBera. 3akoH Mamtoca. [longpuzanus npu OTpaXKeHUM U
IIPEJIOMJICHUN CBETa Ha TPaHULE JBYX IMIJICKTPHUKOB. 3akoH bprocrepa.
Iousipumerpus BpamieHue I0CKOCTH NOJIAPU3ALUU B KPUCTAIIIMYECKUX
tenax. Caxapumerpus. MckyccrBeHHass aHuzoTponus. PoToynpyrocrs.
Dddext Keppa. J[BoitHoe TydenpeoMIeHHe B MArHUTHOM TIOJIE.
Jucnepcusi u norJyiomenne ceera das3oBast U rpynmnoBas CKOPOCTH, MX
cooTHowieHue. HopmanbHass W aHOMallbHasg JAMCIEPCHUS IOKAa3aTess
pesoMiIeHus.  JIUCIIEpCMOHHOE  pacIUIbIBAHME  BOJHOBBIX — ITaKETOB.
JJIEKTPOHHasi Teopus aucnepcuKiaccuueckass 3JIEKTPOHHAs TEOPHs
JUCIIEpCUU. 3aBUCHUMOCTH TOKa3aTeJIel MPEJOMIICHUS W MOIJIOLIEHUS OT
Y4acTOTBHI.
3akon byrepa-JlamGepra-bapa Ilornmomenne cBera. 3akon byrepa-
JlamGepra- bopa. Onrtuyeckas IUIOTHOCTb U €€ (PU3MUECKUI CMBICIH.
Pe3onancHoe HOTJIOUICHHE CBeTa. Hcnonp3oBanue 3aKOHa
ByrepaJlamOepra-bepa nis n3yueHuss XUMHUECKOTO COCTaBa BEIIECTBA.
Paccessnne cBera MonekynspHoe paccessHME€ CBeTa. 3aBHUCHUMOCTh
MHTEHCUBHOCTH PacCesHHOIO CBEeTa OT 4acToThl cBera ((popmyna Pames).
Komo0unanmnonnoe paccesinne csera. CTOKCOBbIE U aHTUCTOKCOBBIE JIYUH.
3akonbl reomerpuuyeckoi ontuku [lpmHmun dPepmMa U 3aKOHBI
TrE€OMETPUUYECKON ONTUKH.
HenTpupoBannas ontu4yeckasi cucrema llperomieHue U oTpaxkeHHe
cBeTa Ha chepuyeckux NmoBepxHOCTsAX. Tonkas nunHza. Dopmyna TOHKOM
nauH3bL. LleHTprpoBaHHas onTHYECKas CUCTEMA.
®oromerpuss DOTOMETPUYECKHE TMOHATUS W E€AUHUIIBI H3MEPEHMUS:
CBETOBOM TIOTOK, CHJa CBE€Ta, OCBELIEHHOCTb, CBETHUMOCTb, SIPKOCTb;
1aMOEPTOBCKUI UCTOUYHUK CBETA.
3aKoHBI TeNJI0BOI0 U3ay4eHus: TerioBoe usnydenue. MznyyarensHas u
MorJIolaTeNibHas CHOCOOHOCTH BEIeCTBA MX COOTHOIIeHHE. Mojenb
abcomoTHO u€pHOro Ttena. 3akoH Credana- bonbivana, ¢opmyna
cMmenieHns Buna.
Kpusuc BosHOBO#I Teopum cBera u ¢popmynaa Ilnanka Dopmyna
Panes/xunca. OrpaHMYeHHOCTh KJIACCUYECKOM TEOPHHM M3IyYEHHS.
DneMeHThl KBaHTOBOro noaxonaa. @opmysna [lnanka.
®oto3d ekt BzaumoseiictBue GoTOHOB € 1ekTpoHamMu BHenHui
dbotordext. Pabotsr A.I'. CtoneroBa. YpaBHeHHE DUHINITEHHA.
JaBienue cBera u 3¢pPext Komnrona Dddexr Komnrona. JlaBnenue
cBera, onbITel I1.H. JIeGenena.




Pa3pnen 2. Ctpoenue aroma
Mukpomup. Macmtadsl. KonctanTsl. HeBO3MOKHOCTE OIMCAaHUSI SIBIICHHUHA B
MHUKPOMHpPE B paMKaX KJIACCHUECKON TEOPHH.




3aKOHOMEPHOCTH B aTOMHBIX cniekTpax CepuanbHble 3aKOHOMEPHOCTH B
CIEKTpPE aromMa BOJOpOAA. OKCIHEPUMEHTAIbHOE  JOKa3aTEJIbCTBO
JIMCKPETHON CTPYKTYpbl aTOMHBIX ypoBHed. OnbiTel @panka u ['epua.
Boposckas Teopusi atoma Boaopoaa OnbiTel Pesepdopna. [lnanerapuas
MoJieNnb aTomMa M Tpobiema yctodumBocTH atoMoB. Iloctynmatsl Bopa.
BoanoBble cBoiicTBa BemecTtBa [umnoresa pae-bpoitns. BoaHoBble
cBoiicTBa yactull. [Ipuanmn HeonpeaeneHnoctu I eizendepra.

YpaBuenune Hlpennnrepa. KoprnyckyasipHO-BOIHOBOM ayanu3M: (POTOHBI
U MUKpouacTHIlbl. BonHoBas QyHKIMS U e€e CTaTUCTUYECKOE TOJIKOBAHHUE.
KBanToBaHue sHepruy ¥ MOMEHTa UMITYJIbCA.

TepMbl COCTOSIHMA MHOI03JIEKTPOHHOI0 aroMa MyJnbTUILIETHOCTh
CIEKTPOB, CIMH AeKTpoHa. Dddekt 3eemana, a¢dext Llrapka. [Tpuniun
[Taynu. Pacnipenenenue 371€KTPOHOB IO SHEPreTUYECKUM YPOBHSM aTOMA.
OnTtrueckre KBaHTOBBIE T€HEPATOPHI.

CocTaB M XapakTepuCTHKAa aTOMHOro signpa Pa3mep, macca u sHeprus
cBsi3u siapa. [ledext macchl. 3aBUCUMOCTD YACTBHOM SHEPTHH CBS3H Spa OT
Yyclia HyKJIOHOB. S1iepHbIe CHIIBI U UX CBOMCTBA.

SlnepHble peaknUM MU 3JIeMEHTApPHbIe YACTHIBI SepHBIC peakuuu U

3aKOHBI COXpaHeHUs. D(PPEKTUBHOE CEUCHHWE pEaKIMd W CAWHUIBI €¢
u3Mepenus. Peakiuu, BeI3bIBaeMble HEHTpoHAMU. PailnoakTUBHBIE YackI.

PeaKHI/IFI ACJICHUSA AOCP. Knacchr OJICMCHTAPHBIX YaCTHUII.

DopmbI
TEKYILEro
KOHTPOJIA

YcTHbBIN OIIPpOC, OTYCTHI, KOJTIOKBUYMbI

®opma
IIPOMEKYTOUYHON
aTTecTaluu

DK3aMeH

4.3.1 IlepevyeHb NpaKTHYECKUX 3aAHATHI H JIA00PATOPHBIX padoT

< Qs
TpynoemkocTh =] 2=
13} =
(uac.) x 9z
Ne pasnena u & g5
Norr/ TEMBI 5 6 2 z g
o 11/t CIHITHHET HaunmenoBanue 1abopaTopHbIX paboT 5 [ a— E 5 g
CEro
jorl
(Momyst) qacop | MpaKTHYECKad 5
IoATr0OTOBKa @)
1 13,15 Onpenenenue nokaszaresnei npeaomienus | 4 OIIK-4
ra3oB U KUJKOCTEH Ha UHTEeppepoMeTpe OIIK-6
NUTP-1.
2 1.6,1.8 Ornpenenenne ITUHBI BOJHBI H3Ty4eHUS 8
Ja3epa ¢ HOMOIIbIO AUPPAKIIMOHHON
PEIIEeTKH.
3 |1.10,1.11 | IIpoBepka 3akoHa Maimoca. 8




1.12,1.15

W3ydeHue BpalieHus MmI0CKOCTH
MOJIIPU3ALUU U OIPE/ICIICHNE
KOHIIEHTPALlUU PaCTBOPOB ONTUYECKU
AKTHUBHBIX BELIECTB C TOMOUIBIO
MOJIIPUMETpA.

1.22,1.23

Omnpenenenue nocrosiHHoi [lnanka.

2.2,2.3

N3yuyenue cepuabHbIX
3aKOHOMEPHOCTEH CIIEKTpa BOAOPOAA.

YcrHbIl 0npoc, KOJIIOKBHYMBI, OTYETHI

2.4,2.6

CIIJIaBOB.

[TonykonuyecTBEHHBIN aHAIU3 COCTABA

4.3.2. Ilepevyenb TeM (BONPOCOB), BLIHOCUMBIX HA CAMOCTOSITEJIbHOE U3yYeHH e

CAMOCTOSITE/IbLHOI Pa0dOTHI CTYIEHTOB

Ne Tema 3anaHue Popmitpyemas NJIK
KOMIICTEHIIHS
1. 1. ITogroroBka oT4eTa I10 3aganus cM. B «ONTHKA U
nabopaTopHoOl padbore aToMHas (pHU3HKa»
«OrnpezeseHne oKa3aTelIen | (MeToquIecKue yKa3aHUS K
MPEIOMJICHUS Ta30B U IIPAKTHKYMY).
JKHIKOCTEN Ha
unreppepomerpe UTP-1»;
2. Pemenne 3agau.
2. |1 IToaroroBka otuera | 3amanus cM. B «OnTuka u
o naboparopHoit padorte aToMHas (PU3HKA»
«Onpenenenue JTHHbI (MeToMUYeCKUe yKa3aHHs K OIlK-4.1
BOJIHBI U3JTY4EHHS 11a3€PA C | poaxryymy). OIIK-4 OIIK-4.2
MTOMOIIBI0 AUPPAKITHOHHOM OTIK-4.3
pEIIeTKI;
2. Pemenne 3amay.
3. | 1. IToaroroBka oTuera 3aganus cM. B «ONTHKA U
110 J1abopaTopHoi padore aToMHas (PU3HKa»
«IIposepxa 3axoHa (MeToaMYeCKUEe YKa3aHus K OITK-6 OIIK-6.1
Mamocay; IPaKTHKYMY). OTIK-6.2
2. Pemienne 3agau. OIK-6.3
4, | 1. IToaroroBka oTuera 3aganus cM. B «ONTHUKA U

1o J1abopaTopHOil paboTe
«3yueHue BparieHus
MJIOCKOCTH TOJSPU3AIIH U
orpeseneHue
KOHIIEHTPAIIUU PACTBOPOB
ONTUYECKU aKTUBHBIX
BEIIECTB C MTOMOIIIBIO
MOJIIPUMETPAY;

2. Pemienue 3anau.

aTomMHas (hU3nUKa»
(MeToauYecKne yKa3zaHus K

MPAKTUKYMY).




IToaroroBka K KOJUIOKBUYMY
1o pazaeny «OnTukay.

Cwm. OueHouHbIE CpeacTBa
TEKYIETO KOHTPOJIA.

1. [ToaroToBka otuera
10 J1abopaTopHOM paboTe
«OrnpeneneHue NoCTOSHHON

3amanus cM. B «ONTHKA U
aToMHas (hU3UKa»
(MeTonMuecKue yka3zaHus K

[Inanka»; PAKTUKYMY).
2. Pemenue 3amauy.
1. ITogroroBka ordera 3aganus cMm. B «ONTHUKA U

10 J1abopaTopHOU paboTe
«M3ydeHne cepruanbHbIX
3aKOHOMEPHOCTEH creKTpa
BOJIOPOJIAY;

2. Pemenue 3anau.

aToMHas pu3nKa»
(MeToaMuecKue yka3zaHus K
[IPAKTUKYMY).

1. IToaroroBka oT4yeTa Mo
nabopaTopHol padbore

3amauuns cM. B «OmTHKA U
aTOMHasl (DU3HKaY»

«ITonykonnuecTBeHHBIN
aHaJIM3 COCTaBa CIJIABOBY; 2.
Pemenne 3amad.

(MeToaMUeCKUe YKa3aHUs K
IPAKTUKYMY).

[ToaroroBka K KOJUIOKBUYMY
no pasgeny «CrtpoeHue
aTomay.

Cwm. OrueHOuHBIE CpeJCTBa
TEKYIIEro KOHTPOJIS.

4.4. Meroan4yecKue YKa3aHUsA M0 OPraHU3ALHUU CAMOCTOSTEIbHON PadOThHI CTYIEHTOB

CamocrosarenbHass paboTa CTYACHTOB, HOJTrOTOBKOM  OTYETOB
BBITIOJTHEHHBIM JTa0OPAaTOPHBIM PAabOTaM, 3aKpelJIEHUEM TEOPETHMUECKOro MaTepuaia B BUJE
MIOATOTOBKH K KOJUIOKBHYMaM, IIPOBOJIUTCS] BO BHEAYAUTOPHOE BPEMS.

CBiA3aHHasa C 10

Cmpyxmypa omyema no nabopamopHoii pabome:

1. [ens paboTHI.

2. Teoperudeckast M SKCIIEpUMEHTAbHAS YacThb.

3. BeimonnHeHre pacyeTHBIX B COOTBETCTBUU C METOAMYECKIMH YKA3aHUSAMH K
Kakaou pabore.

4. BbiBo/ (Ha OCHOBE MOJTYYEHHBIX PE3yJIbTaTOB).

Aszpmyko A.A., CapaeB B.B., baxenoa A.JIl. ®usuka. Yacte 2. DNEeKTpUYECTBO M
MarHeTu3M (MeToAMYECKUe yKa3aHUs K nMpakTukymy). Mpkyrck: Upkyr. roc. yu-1, 2009. — 78 c.

CagenneB U.B. Kypc obmieit pusuku. B 3 1. Tom 2. D1eKTpUUeCTBO U MarHEeTU3M. BOTHBI.
Onruka. — M.: Jlans, - 2016. Pexxum nocryna ObC «3natensctBo «JIaHby.

4.5. IllpumMepHasi TeMaTHKa KyPCOBBIX padoT (IPOeKTOB)
HET

V. YYEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIST)



a) OcHoBHasA JuTEpaTypa

1. CagenbeB, 1.B. Kypc obmeli ¢pusuxu. B 3-x 1. Tom 3. Ontuka. AToMHas pu3uka.
- M.: Jlans, 2011. Pexxum noctyna DbC «M3natensbcTBo «JlaHby.

2. Kysnenos C.M. Kypc ¢usuku ¢ npumepamu perienus 3aaad — M.: Jlans, - 2014,
Pexxum noctyna ObC «M3narenbctBo «JIaHby.

0) JlonoJiHUTEIbHASA JINTEpaTypa:

1. CagenbeB U.B. Kypc obmieti pusuku. B 3 1. Tom 2. DieKTprdecTBO U MarHeTU3M.
Bonssl. Ontuka. — M.: Jlans, - 2016. Pexxum goctyna ObC «M3aarenscTBo «JIaHby.

2. Cagennes, .B. Kypc o6mieii ¢pusuku. B 4-x T. Tom 3. KBanToBast ontuka. AToMHast
¢usuka. duzuka TBepaoro Tena. du3rKa aTOMHOTO sijipa U dJieMeHTapHbIX yactuil — CII6.: Jlanb,
2011. Pexum nocryna ObC «M3narenbeTBo «Jlanby.

3. @pu C.0., Tumopesa A.B. Kypc o6meit ¢pusuku. B 3-x 1. T.3. OnTka. ATomHas
¢usuka. — M.: Jlanb, - 2008. Pexxum gocryna ObC «M3narenscTBO «JIaHby.

4. Kpaiikusckuii I11.b., Capaes B.B., Hukutuna B.I'. ®usuka. Yacts 3. Ontuka u

aTroMmHas (u3uKa (METOANYECKUE YKa3aHHs K mpakTukymy). Upkyrck: Upkyr. roc. yu-T, 2009. —
52 c.

B) Basnl JaHHbIX, I/Il—[(l)OpMaIII/IOHHO-CHpaBO'lHI)Ie " IMOUCKOBbBIC CUCTEMbI:
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 c 1. 4.3.4. ®I'OC BO, oOyuaromumcs B TEUEHUE BCETo Neproia o0yueHus
o0ecriedyeH HEOrpaHWYEHHBIH JOCTyn (yAaJeHHbIM AOCTYM) K  3JIEKTPOHHOOMOIMOTEUHBIM
CHUCTEMaM:

1. OTkpbITasi 3JEKTpOHHas 0a3a pecypcoB U HCCIENOBAaHUN «YHHUBEpPCUTETCKAs
uHpopmannonHas cuctema POCCUS» [DnekTpoHHbI pecypc] : caiiT. — Pexxum poctyna:
http://uisrussia.msu.ru GeccpouHbIit

2. l'ocynapctBeHHass uHpoOpMmanuoHHas cucremMa «HamnuoHanpHas >3JIeKTpOHHAs
OoubnuoTeka» [INeKTpOHHBIN pecypc] : cailT. — Pesxxum moctyma: http://H30.pd. 6eccpounblit

3. Hayunas anextponnas oubnmorexka «ELIBRARY.RU» [DnexkTponHbiit pecypc] :
cait. — Pexxum mocryna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AT
ot 24.12.2020 r. cpok aeiictBus o 31.12. 2021 r. goctym: http://elibrary.ru/

4, OBbC «M3narenbctBo JIanb». KontpakTt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk 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 1. ; Cpox nevictBust
no 13.11.2021 r. gocrym: www.e.lanbook.com

6. OBC 243 «bubmmorex». ['ocynapcrBenubiii koHTpakt Ne 019 ot 22.02.2011 1.

000
«bubnrorex». JIMIEH3MOHHOE coralieHiHe K locymapcTBeHHOMY KoOHTpakty Ne 019 or
22.02.2011. Anmpec nocryma: https://isu.bibliotech.ru/ Cpox neiicTBust: 6€CCPOUHBIIA.



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

1. 3BC «PyxonT» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1.
Cpok aeiictBus mo 13.11.2021r. gocrym: http://rucont.ru/

8. OBC «Aibykc.py/ibooks.ru» Konrtpakt Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeitctBus o 13.11.2021 r. goctyna: http://ibooks.ru 9. OO0 «DnekTpoHHOE
m3natensctBo FOpaiiTy. Kontpakt Ne 60 ot 23.09.2020r. Akt npuema-nepeaaun Ne 3263 ot
18.10.2020; Cpoxk netictBus no 17.10. 2021 r.
nocrym: https://urait.ru/ Jlunensuonuslii koHtpakt  Ne 04-E-0258 ot 20.09.2021r. Akt
npuemanepenaun Ne 5684 ot 18.10.2021; Cpok gevictBus no 17.10. 2022 r. pocrtyi:
https://urait.ru/

10. OO0 «MBUC», korTtpakt Ne 157 ot 25. 12.2020 1.; Akt oT 25.12.2020 1. Cpok
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://dlib.eastview.com
11. OO0 «MA «I'pebennnkoB», koutpakt Ne 147 ot 23. 11.2020 r.; AkT oOT
25.12.2020
r. Cpok geiictust ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

6.1. YueOHo-12a00paTopHOE 000py/0BaHUE:

Ilomemienuss  ans  NOpoBeNeHUs  JICKUUMOHHBIX M Ja0OpaTOPHBIX  3aHATHH,
YKOMITJIEKTOBaHHBIE HEOOXOIMMBIM 000pyI0OBaHHEM, IIPUOOPHOI 6a30i, a UMEHHO:

No HaumenoBanue KonuuectBo
/11
1 Cnextporpag MCII-51 1
2 JlaGopatopHnast yctaHoBka OKII-6 1
3 Cnexrpodoromerp «IIpomdrkonad» 1
4 MynsTuMmeETp 2
5 HnTepdepomerp 1
6 Karomnsii ocirntockon OKJ[-505 1
7 Ocuummnockon CJI-1TA 1
8 Monoxpomatop YM-2 1
9 Jlazep nonmynpoBoaHukossli JII1 2
6.2. IIporpamMHoe obecnieyeHue:
Cpok
Hanmenosanue O06ocHOBaHHUE I Hlata flencTBIA
Ne Kon-Bo BbIIaYU npaBa
IIporpammuoOro npogykra nomnb3oBanus [10
JIMICH3UN I10JIb30BaH
nus
1. | Microsoft Office 12 Howmep JInnensuu Microsoft 01.12.2009 | GeccpouHO
Professional Plus 2007 46211164 T'oc.KOHTpaKT
Russian Academic OPEN Ne 03-162-09 ot 01.12.2009
No Level
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2. | Microsoft® Windows® 12 Howmep Jlnnensuu 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 VYenosus VYcnoBus UCIIONB30BaHUS 110 VYcnoBust | GeccpodHo
mpaBooOagaTens | CChUIKE: paBooOIIax
https://www.openoffice.org/li arens
censes/PDL.html

6.3. Texunueckue M 3JIeKTPOHHbIE CPeCTBA:

Meroauueckol  KOHLENIMEH  NPENOAaBaHUS  NPEAYCMOTPEHO  HMCIIOJIb30BaHHE
TEXHUYECKUX H AJICKTPOHHBIX CPEACTB OOYUCHHS U KOHTPOJIS 3HAHUH CTY/ICHTOB:
MYJIbTUMEAUNHBIC TPE3EHTALINH.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B kadecTtBe MHTEpaKTHBHBIX (GopM OOydeHHs, IPUMEHSIEMBIM B IPOIECCe OOyUYCHHS,
MPOBOAATCS coOece0BaHMS MPH 3AIUTE OTYCTOB MO MPAKTUUCCKUM 3aHSITUSAM.

[lpu peanusaiuu MPOrpaMMbl  JTAHHOW JUCIHMIUIMHBI HCIOJB3YIOTCSA  Pa3IUYHbIC
o0pa3oBaTeNbHBIC TEXHOJIOTHI

1. | PasnoypoBHeBoE 00yueHuE VY npernopaBarens NOABISETCS BO3MOKHOCTb
IOMOTaTh c1a0oMy, yIeIsITh BHUMaHHE
CHJIEHOMY, PEaTM3yeTCs KeJIaHNE CHITbHBIX
yuauuxcs OpicTpee U Iiry0xe MpoIBUraThCs B
oOpazoBanuu. CUIIbHbIE ydaluecs
YTBEPKAAIOTCSI B CBOUX CIIOCOOHOCTSX, clladble
HOJY4at0T BO3MOXKHOCTh MCIIBITHIBATh yUeOHBIH
ycIiex, HOBBIIIAETCS YPOBEHb MOTHUBALIUH YUEHbSI.

2. | IIpoekTHBIC METO/IBI O0YICHHUS Pabota 1m0 JaHHOW METOMMKE JAET BO3MOYKHOCTD
pa3BUBATh UHJIUBUIYaTIbHBIE TBOPUECKUE
CIOCOOHOCTH y4aliuxcsi, 00jee 0CO3HaHHO
MOAXOIUTH K TPOPECCHOHATIBHOMY U
COIIMAIbHOMY CaMOOTIPE/ICTICHUIO

3. | UccrnenoBaTensckne METOIBI B JlaeT BO3MOKHOCTh YHaIIUMCSI CAMOCTOSATEIBHO
oOyueHuun MOTIOJHATH CBOU 3HaHUS, IITyOOKO BHUKATh B
M3y4aeMylo po0yieMy U MpearnoiaraTh MyTH ee
pEeIIeHNs, YTO BaXXKHO NpU (POPMUPOBAHUU
MHPOBO33PEHUSI. DTO BaXKHO ISl ONIPEACIICHUS
WHIUBUAYAIBHON TPAEKTOPUM Pa3BUTHUS KaXKIOTO

obOyyJaromerocs
4. | JIeKIIMOHHOCEeMHHAPCKO3a4eTHAS JlanHast cuctema J1aeT BO3MOKHOCTh
cucTema CKOHIICHTPUPOBATh MaTepuai B OJIOKH U

MIPENOJHOCUTD €r0 KakK eMHOe 1eNoe, a
KOHTPOJIb ITPOBOJUTH ITO HpeﬂBapHTeHBHOﬁ
MOATOTOBKE 00YUYaOIIUXCS




5. | UudopmanimoHHOKOMMYHUKAIIMOHHBIE | MI3MEeHEeHHE 1 HeOTrpaHHYEHHOE 000TalleHNe

TE€XHOJIOTHH coJiepKaHusl 00pa30BaHMsl, CIOIb30BAHUE
MHTETPUPOBAHHBIX KypCOB, IOCTYI B
NHTEPHET.
6. | Cucrema HHHOBALIMOHHOW OLIEHKU dopMupoBaHUE MEPCOHUPUIIMPOBAHHOTO yUeTa
«opThOINO» JOCTIKEHUH 00yJaromerocsi Kak MHCTpYMEHTa

MeJarornIecKom MNOAACPIKKU CONUAJIBHOT'O
caMoOoIpeacCiICHUs, OIIPCACICHUA TPACKTOPUA
HHIWNBUAYAJIbHOI'O pa3BUTUS JIMYHOCTHU

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

Ne Tema 3anarTus Bun 3ansatus ®opma / Mertosr Kon-Bo
MHTCPAKTHBHOTO OOy CHIT TacoB
1. Pa3gen 1. OoTuka IIpaKTHUYECKHE oTtyer Zb
2. Paznen 2. Ctpoenue atoma MIPaKTUYECKHE otuer 10
Htoro yacos 36

VIII. ONEHOYHBIE MATEPHAJIbBI U1 TEKYIIEI'O KOHTPOJISA 1
MMPOMEXYTOYHOM ATTECTALIUH

8.1. OueHo4yHbIe cpeACTBA TEKYIIEro KOHTPOJIA

Kommerenmum,
KonTtponupyemsie TeMbl KOMITOHEHTHI
Ne Bun xonTposs
P (pa3menbl) KOTOPBIX
KOHTPOJHMPYIOTCS
1 | BomonHenue 1abopaTOpHBIX
pabot. Hamncanue oT4eToB. Pa3zgen 1. Ontuka
Koo OIIK-4
JUTOKBUYM
OIIK-6
2 Beinonnenue nabopaToOpHBIX
Pa3nen 2. Ctpoenue atoma
pabot. Hanncanue oTyeTos.
Konnoksuym 1. OnTuka
1. DneKTpoMarHuTHas npupoaa cBeTa. ONTHYECKUH W BUAUMBIA JUAana3oHbI

AJIEKTPOMAarHuTHRIX BOJH. BonHoBoe ypaBHenue. Ckopocth cBeta. Ilnockue u cdepuueckue
BOJIHBI.

2. 3aKOHBI OTPAKEHUS M TPEJIOMIIEHHS CBETa Ha I'PaHULE pa3liena JUIEKTPUKOB.
®opmyiel Openens. [lonHoe BHYTpeHHEE OTpakeHUE cBeTa. BOJIOKOHHAS ONTHKA.

3. WnTtepdepeHiiuss MOHOXpOMAaTHYECKMX BOJH. JIByiydeBass HHTepQepeHIus.
Cynepno3unus IOCKUX BoJH. Pa3HOCTh xona. YciioBus HHTEPPEPEHIIMOHHBIX MaKCUMYMOB U
MUHUMYMOB. CTOSTYME BOJIHBI.

4. WNnTtepdepennuss B TOHKUX IUIeHKax. [lojgockl paBHOM TOJIIMHBI M PaBHOTO
HaksoHa. [Tpocsernenue ontuku. Konbia HeroToHa.



5. YcnoBus MHTEp(HEPSHIMOHHBIX MaKCHMYMOB U MHHHMYMOB JUISI MHOTOJTY4€BOM
HHTEephEepEHITUN.

6. Hudpakuus ceera. [Ipuniun [rolireHca-DOpeHens, ero MHTETpaibHas 3alKUCh U
TpaKkTOBKa.
1. 3ousl  @penens. [lpumeHeHue  BEKTOPHBIX  JOuMarpaMm  JJisi  aHaIKM3a

TG PaKIMOHHBIX KapTHH. J{u(paKiys Ha KpyrJiioM OTBEPCTHH U SKpPaHE.

8. Hudpakuus dpaynrodepa Ha menu. Judpaknuonnas pemerka. Jucrnepcus u
paspeniaroiias cujia CleKTpaibHbIX TPHUOOPOB.

9. Judpakius peHTTeHOBCKUX Jydyeld Ha KpUCTaJuIMdeckod pemerke. Popmyna
Bynbda-bperra, mayarpammel, gebaerpaMmmbl. PEHTT€HOCTPYKTYPHBINM aHAIHU3, €T0 MPUHIIUITEI 1
npuMenenue. ['onorpadus u ee mpakTUYECKOe UCIOIb30BaHUE.

10. [Tonsgpuzanust cBera. EcTecTBeHHBI M MOJISPU30BaHHBIA cBeT. JIMHEWHO-,
UPKYJISPHO- ¥ SJUTUNITUYCCKH- TTOJIIPU30BAHHBIN CBET.

11. Crenenp mnomsipuzanuu ceta. [losmsipu3aTopbl W aHAJIM3aTOPHI CBETA. 3aKOH
Mamtoca. [lonspuzanus npu oTpakeHUU U IPEJTOMIICHUH CBETa Ha TPAHUIIE ABYX JUAJIEKTPUKOB.
3akon bprocrepa.

12.  BparmieHne mIOCKOCTH MOJISIPU3ANNANA B KPUCTAIUTMYECKUX Tenax. CaxapuMeTpus.
UckycctBennas anuzorpomnus. dpdext Keppa. [[BoitHoe nydenpenomieHre B MAarHUTHOM TIOJIE.

13.  ®azoBas u rpymnmoBas CKOPOCTH, MX COOTHOIIeHHe. HopManpHas W aHOMalbHAs
JUCTiepcusl TToKa3aTels npenomiieHus. J(ucrnepcuoHHoe paciuibIBaHHE BOJTHOBBIX MTAKETOB.

14,  Kuaccuyeckass dJ€KTpOHHAs TeOpUs AUCIEPCHH. 3aBHUCHUMOCTH IOKa3aTesen
MIPEIIOMJICHUS U TIOTJIOIICHUS OT YaCTOTBI.

15.  Tlormomenue cera. 3akoH byrepa- JlamGepra- bapa. OnTudeckas mjIOTHOCTh U €€
¢busnueckuii cmpici. PesonancHoe nornonienue csera. Mcnonb3oBanue 3akona byrepaJlambepra-
Bepa s n3ydeHuss XUMHYECKOTO COCTaBa BEIIECTBA.

16.  MonekynsipHoe paccesHHE CBeTa. 3aBUCHUMOCTh HHTEHCHBHOCTH PAaCCESHHOTO
CBeTa OT 4acToThl cBeTa (opmyna Panes).

17.  KomOuHnanuonHoe paccesiHie cBeTta. CTOKCOBBIE M AHTUCTOKCOBBIE JIYUH.

18. [TpuHnnn depma 1 3aKOHBI TEOMETPUYECKON ONTHKHU.

19.  IlpenomiieHue U OTpakeHUE CBETa Ha c(hepHUECKUX MTOBEPXHOCTIX. TOHKAs JIMH3A.

dopmyna TOHKOM aMH3bI. LleHTpupoBaHHas onTHYecKas cUcTeMa.

20.  dortomeTpuyecKue MOHATHS U €AMHUIBI U3MEPEHHs: CBETOBOM IMOTOK, CHJIA CBETA,
OCBEIIEHHOCTh, CBETUMOCTb, IPKOCTD; JTAMOEPTOBCKHI NCTOYHUK CBETA.

21.  TennoBoe u3nmydenue. M3mydarensHas ¥ MOTJIONIATENIbHAS CTIOCOOHOCTH BEIIECTBA
UX COOTHoIeHHe. Mozenb abconmoTHO uy€pHOro tena. 3akoH Credana- bonbimana, Gopmyna
cMmenieHns Buna.

22.  @opmyna Poanes-/[xunca. OrpaHMYEHHOCTh KJIACCHYECKOH TEOpUH H3ITydEeHHUS.
DneMeHThI KBaHTOBOrO noaxoaa. ®opmyna [1nanka.

23.  BzaumopeiictBue (poTOHOB C 3nekTpoHamu Buentnuii poroadexr. Pabotsr AT
CroneroBa. YpaBHeHUe DUHIITEHHA.

24.  Dddexr Komnrona. JlaBnenue cera, onbiTol [1.H. JleGenena.

KosnokBuym 2. Ctpoenue atoma

1. Muxkpomup. Macmtadbsl. Konctantel. HeBo3MOXXKHOCTH oOmnucaHusi SIBICHHI B
MUKPOMHPE B PaMKaxX KJIACCUYECKOU TEOPHUH.



2. CepuanbHble 3aKOHOMEPHOCTH B CHEKTpPE aTomMa BOAOPOJA. DKCIIEPUMEHTAIBLHOE
JI0KA3aTeNIbCTBO AUCKPETHOM CTPYKTYphI aTOMHBIX ypoBHEW. OnbiTel @panka u ['epua.

3. Omnpwitel Pesepdopna. Ilnanerapnas mojens atomMa M npoOsiemMa yCTONYMBOCTH
atomoB. [loctynatel bopa.

4, I'unioresa ne-bpoiins. BoinHoBbie cBoiicTBa yacTull. [IpuHUIMI HEONPEAETEHHOCTH
I'eitzenOepra.

5. VpaBuenue Illpenunrepa. KopmyckyisipHO-BOTHOBOM Jyanu3M: (OTOHBI U
MUKpPOYACTHUIIBI. BotHOBast GYHKIUS U €€ CTaTUCTHYECKOE TOJIKOBaHUE. KBaHTOBaHME YHEPTUH H
MOMEHTa UMITYJIbCA.

6. MynbTUIUIETHOCTh CIIEKTPOB, CIUH JiiekTpoHa. Oddekr 3eemana, 3ddext
rapka. [Ipunun ITaynu. Pacnpenenenue 31eKTpOHOB M0 SHEPTeTUYECKUM YPOBHSIM aToOMa.

7. Pa3mep, macca u sHeprust cBsizu sapa. Jedpext maccel. 3aBUCHMOCTDH yAEIbHON
SHEPTUM CBSI3HU SApa OT YMCIIa HyKJIOHOB. fIepHbIE CHIIBI U UX CBOWCTBA.

8. SlnepHble peakuuu W 3aKOHBI COXpaHEHHA. DPPEKTHBHOE CEUYCHUE PEAKIHUU U
€IMHUILIBI ee nu3MepeHus. Peakuuu, BeI3piBaeMble HeliTpoHamu. PagunoakTuBHBIE Yackl. Peakuus
nenenus saep. Kiaccbl aneMeHTapHbIX 4acTHULL.

8.2. OueHouHbIe cpeACTBA AJIS IPOMEKYTOYHOM aTTeCTAlUN

IIpuMepHBIii CIHCOK BONMPOCOB K IK3aMeHY

1. BBenenue B oNTHKY.

2. 3aKOHBI OTPAKEHUSI U TIPEJIOMIICHHS CBETOBBIX BOJIH.

3. CootHomenne (a3 koaedaHUil CBETOBBIX BOJIH Ha TPaHUIIE pa3zeiia Cpesl.

4. VYcnoBue unTep(EepeHIIN CBETOBBIX BOJIH.

S, WuTepdepeHius mIoCKuX CBETOBBIX BOJIH.

6. WnuTepdepenHus MUIMHIPUYECKUX CBETOBBIX BOJIH.

7. WnuTepdepenius cBeTa Mpu OTPaXeHUH OT TOHKUX MJIACTUHOK NOCTOSTHHON
tonmuHel. [IpocBeTienne onTHKH.

8. WuTepdepen1iys cBeTa Npu OTPaXKEHUH OT TOHKUX TIACTMHOK ITepeMEHHOM
tonuuHbl. Konsna HeroToHa.

9. Nurtepdepomerp Maiikenbcona. Pedpakromerp.

10.  M=HoronyuyeBass uHTepdepeHIHs. 3aBUCUMOCTb HMHTEHCHUBHOCTH  OT
paszHoctu (as.

11.  MmuoronyueBast unTeppepeHus. [ 1aBHbIe 1 BTOPUYHBIE MAKCUMYMBI.

12. BpeMmeHHast KOT€PEHTHOCTb.

13.  TIpocTpaHCTBEHHAsI KOTE€PEHTHOCTb.

14.  Ilpunnun I'rolirenca-®Openens.

15.  3oubl Openens.

16.  Jdudpaxuus OpeHens oT KPyriaoro OTBEPCTHSI.

17.  Hudpaxuus OpeHens oT Kpyrioro Jucka.

18.  udpaxuus @payHrodepa oT mIeH.

19.  Judpaxkumnonnas pemerka. OcHoBHas popMmyia AMPPaKIUOHHON PEIIETKH.
20.  VYrioBas mupuHa AU(PaKIIMOHHBIX MAKCUMYMOB.

21.  VYrioBas u TMHEHHAas TUCTIepCcHs TUPPAKLUOHHONW PELIETKH.



22.
23.
24,

Pazpemaromas cuna criekrpansHoro npudopa. Kpurepuii Panes.
®opmyna 1uppakIHOHHON PEIIeTKH sl HAKIIOHHO MaIaf0IIUX JTydeH.
Judpakuuss pEeHTreHOBCKHX Jy4el OT MPOCTPAHCTBEHHBIX CTPYKTYD.

®opmyinel Jlays u bparra-Bynsda.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.

CHUCTCMBI.

TEI1a.

44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S57.
58.
59.
60.
61.
62.
63.

[Tonusitue o ronorpaduu.

EcrecTBeHHbIN U MOJAPU30BAHHBIN CBET.

3akoH Mautoca.

[Tonspu3zanus cBeTa Ha rpaHuLe ABYX cpea. Yrona bprocrepa.

JBoiiHoe nydyenpenomiienue. [Ipuzma Hukosns.

HckyccTBeHHOE ABOIHOE yuenpenomienue. D ekt Keppa.
Bpamenue mockoctu nonsipusauuu. [lonsipumerpus.

HckyccTBeHHOE BpallieHue TIOCKOCTH noispusanuu. Jddext Dapanes.
HopwmainbHast 1 aHOMasnbHast TUCIIEPCUU CBETA.

DJIeKTpOHHAs TEOPHS AUCTICPCHUH.

[Tornomenue ceeta. 3akon byrepa-JlamOGepra-beepa.

@da3oBasi ¥ rpynmnoBas CKOPOCTH.

KorepenTtHoe paccesHue cBeta. 3akoH Pases.

KomMOuHanmonHoe paccessHiue CBeTa.

Db dexT BaBunosa-UepeHkona.

3akonbl reomerpudeckoi ontuku. [Ipunimn depma.

[Ipenominienue u oTpakeHue Ha chepruIecKrX MOBEPXHOCTSX.

Tonkas nuH3a. DopMysa TOHKOU JIMH3BI.

Jlun3a npou3BobHON TONIUHBL. DOpMyna EHTPUPOBAHHON ONTHYECKON

doromerpuueckre BenuuuHbl. Cuiia cBeTa U OCBEIICHHOCTb.
[TpoTsiKeHHbIE ICTOYHHUKY CBETA. SIPKOCTh U CBETUMOCT.
OtpaxarenbHas W MHOMIOMIATENbHAs] CIIOCOOHOCTH a0COIIOTHO YEPHOIO

TemoBoe n3nyuenue. 3akonsl Credana-bonbivana u Buna.
3axoH Kupxroda.

®opmyina Panes-/Ixxunca u runoresa [Lnanka.

®opmyna [Inanka u 3akon Credana-bonbimana.

®opwmyna [l1anka U 3aKOH CIEKTPAIIBHOTO CMelIeHUsT BuHa.
dortoanexrpuueckuit r3¢pdext. Dopmyna DHIITEHHA.
®doToHbI. /laBiaeHne cBeTa.

O¢ddext Komnrona.

Criextp aTomapHoro Bogoposaa. O6o0menHas Gpopmyia bansmepa.
PenTtrenosckoe uzinydeHue. 3akoH Mo3nu.

Oneitel ®panka u ['epua.

Mognens Pesepdopna u boposckast Teopust aroma Boiopoa.
Bonusl ge-bpoitns. udpaxius 31eKTpoHOB.

[Tpuniun HeomnpenenenHocTH I eizenOepra.

VYpasuenue Illpenunrepa.

Hyxkionsl. fInepHblie CUIIBI U UX CBOMCTBA.

SAnepusbie peakiuu. Kitaccel aneMeHTapHbIX YaCTHIL.



HporpaMMa OLICHUBAHUS KOHTPOJJIMPYEMBIX KOMIIeTeHII M :

Haumenosan
Tema min He
azzen Kon nnnukaropa [Inanupyemsiii Kpurepnii 2
pasa A p Py [Tokazarens pHTep oC
UCIUTLIHH KOMIICTCHIIMU e3yJIbTaT OILICHUBAHHUS
AucumT it pesy. 1L T | A
Bl
Paznen 1. | OIK-4.1. 3HaTh 3Haer Bnaneer YO, z
OnTHKA Hcnone3yer ¢dynnamMenTanbHpl | QyHIAMEHTANbHBI | MaTEPHAIIOM, 0 z
6a30Bblc 3HAHWSI B | ¢ pasielsl GU3NKH | € pasjenbl GUSUKH | mpescTaBieHH %
obmnactu (aexTpuuecTBO U | (3JTEKTPUYECTBO HU

MaTeMaTHKH U
¢u3uKy Ipu
IUIAaHUPOBaHUH
paboT XUMHUYECKOM
HaIpaBJICHHOCTH.

OIIK-4.2.
Oo6pabatsiBacT
JIAaHHBIE C
HCIIOJIb30BaHUEM
CTaHJAPTHBIX
croco0oB
anmpoKCUMAIINU
YUCIIEHHBIX
XapaKTePUCTHUK.

MarHeTH3M )
TUTAHUPOBAHUS
paboT XUMHYECKOH
HATIPaBJICHHOCTH.
YmeTs
HCIIOJIb30BaTh
TEOPETHUYCCKIE
3HAHU 10
DJIEKTPUYECTBY U
MarHeTu3sMy Ipu
IUTAHUPOBAHUH
JKCIIEPUMEHTAIbH
bIX pabot. Branets
HaBBIKAMU
TUTAHUPOBAHHUSI
pabort

JJIA

MAarHEeTH3M )
TUTAHUPOBAHUS
paboT XUMHYECKOH
HaIpaBJIeHHOCTH.
Ywmeer
UCIIOJIb30BaTh
TEOPEeTHYECKUE
3HAHUA o
QIEKTPUUYECTBY U
MarHeTusmMy IpHu
IUTAHUPOBAHUH
SKCICPUMCHTAIBH
bIX paboT. Bnageer
HaBbIKaMH
TUTAHUPOBAHUS
pab6ot

JJIA

BIM B pasJiee.
Bormpocsr mis
YCTHOTO
cobece0BaHUS
Ortuer 1o
ma00paTOPHBIM
pabotam




OIIK-4.3.
WHuTrepnpetupyet
pe3ynbTaThl
XUMHUYECKHX
HaOJIONECHUI C
HCIIOJIb30BaHHUEM
¢busngeckux
3aKOHOB U
[IpeACTaBICHUI

XHUMHAYECKOMH
HANpPaBJICHHOCTH
orupasich Ha
0a30BbIE 3HAHUS
¢buznkn
(9MEeKTpUUECTBO 1

MarHeTH3M).

3HaTh QU3NUECKUe
3aKOHBI, KOTOpPBIE
JISKAT B OCHOBE
XAUMHAYIECKUX
TIPOIIECCOB,

JUISt
00BEKTHBHOM
HHTEPIpETANN
pe3ynbTaToB
HCCIIEJOBAaHUN.
YmeTh
HMHTEPIPETUPOBAT
b pe3ynbpTaThl
XUMHUYCCKUX
HaOMOIeHNH C
HCTIOIb30BaHUCM
¢busndeckux
3aKOHOB u
NIPECTaBICHUM.
Bnamets HaBEIKaMH
HHTEPIpETAINN
SKCIEPUMEHTAIbH
bIX NAHHBIX C
HCTIOB30BaHUEM
IIPEJICTaBICHUHN O
MAarHuTHbIX U
ANEKTPHUYECKIX
SIBIICHUSX.

XHUMHYECKOMH
HAIMpPaBJICHHOCTH
ornupasich Ha
0a30BEIC 3HAHMS
¢buznkn
(9MeKTpUUECTBO 1

MarHeTH3M).

3HaeT GpuU3MYCCKUC
3aKOHBI, KOTOPbIE
JIe)KaT B OCHOBE
XUMHAYECKUX
MPOLIECCOB,

Jiti ¥’
00BEKTUBHOM
HHTEPIpPETAINU
pe3yIpTaToB
HUCCIIEIOBAHUI.
Ymeer
HHTEPIPETHPOBAT
b pe3yIbTaTHI
XUMHYECKUX
HaOJIIOICHU C
HCITOJIb30BaHHEM
¢usmaecKux
3aKOHOB u
MIPEICTaBIECHUM.
Brnaneer HaBbikamu
UHTEPIPETALUU
AKCIEPUMECHTANBHBI
X JaHHBIX C
HCITOJIb30BAHHEM
MpeACTaBICHUHN O
MAarHUTHEIX U
AJIIEKTPUYECKUX
SIBIICHUSX.




OITK-6.1.
IIpencrasnsier
Pe3yabTaThI PA0OTHI
B BHJIE OTYETA 110
CTaHAAPTHOU
¢dbopme Ha

PYCCKOM SI3BIKE

OIIK-6.2.
[IpencraBnser
HHPOPMALIUIO
XUMHYECKOTO

3HAaTh CTaHAAPTHEIC
(opMEI
MPEeACTABICHUS
pe3yNbTaToB
paboTsI
MPUHSITBIMA B
podecCHOHaNbEHO
M COOOIIIECTBE.
Vmethb
MIPECTABIIATh
OTYETHI 110
CTaH/IapTHBIM
¢dbopmam Ha
PYCCKOM sI3BIKE.
Brnanets HaBBEIKAMU
MIPEICTABICHHUS
pe3yIbTaToB
paboThI B YCTHOM U
MMICbMEHHOM

dopwme.

3HaTe TpeOOBaHUA
oubnmorpaduaeck
oif KYJbTYpBI,
MpeABSBIISIEMBIE K

3HaeT cTaHjapTHbHIE
(dopmbl
TIPEACTAaBICHUS
pe3yJIbTaTOB
paboTsl
MIPUHSTBIMU B
po¢eCCHOHATHHO
M COOOIIIECTBE.
YmMmeer
TIPEACTABIST
OTYETHI 110
CTaH/IapTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Bnaneer HaBbIKaMH
MIPEACTaBICHUS
pe3yIbTaToB
paboThI B YCTHOU U
MUCbMEHHOU

¢dopwme.

3HaeT TpeOOBaHUS
o6ubmrorpaduueck
oi KYJIbTYPBI,
NPEeIbSBISIEMBIC K

Bnageer
MaTepHUalioM,
TIPeICTaBICHH
BIM B pa3erne.
Bonpocs! nns
YCTHOTO
cobecenoBaHus
Otuer o
71a00paTOPHBIM
paboram




COJICpPIKAHHS C
y4eToM
TpeOoBaHU
o6ubnmrorpaduueck

Ol KyJIbTYpPBI

OIIK-6.3.
IIpencraBnser
Pe3yabTATHI
paboTHI B BHIEC
TE3UCOB JOKIaaa
Ha PYCCKOM U
AHTIIUHACKOM SI3BIKE
B COOTBETCTBUU C
HOpMaMH U
MpaBUIIAMH,
MPUHSITHIMU B
XUMHYECKOM
coo01ecTBe

NPE/ICTABIICHUIO
nHpOpMauu B
IUCbMEHHOU
thopme. YmeThb
MPEACTABIAT
nndopmanmio ¢
y4eToM
TpeOoBaHMit
oubnmorpaduaeck
011 KyJIbTYpBI.
Bnagets HaBbIKaMu
Npe/ICTaBICHUS
nHdopmanuu
XMMHYECKOTO
COJIepXKaHUSA c
yueToM
TpeOoBaHMit
oubmmorpaduueck
01 KyJIbTYpBI.

3HaTh HOPMBI U

MpaBuiia
MpeACTaBICHUS
pe3yJabTaToOB
paboTel B BHIC
TE3UCOB  JIOKJIaja
Ha PYCCKOM H
AHTIIMHACKOM
SI3BIKE. YMeTh
MIPEACTaBIATh
pe3yNbTaThI
paboTel B BHIE
TE3WCOB  JIOKJIaja
Ha  PYCCKOM H
AHTIIMHACKOM
SI3BIKE. Bnanets
HaBBIKAMU
MpeICTaBICHUS
pe3yJabTaToOB
paboThl B BHIE

TE3UCOB JIOKJIaJa B
COOTBETCTBUU  C
HOpPMaMH H
[IpaBUJIAMH,
TIPHHATHIMH B
XUMHUYECCKOM
COOOIIIECTBE.

NPE/ICTABIICHUIO
nHpopManuu B
IUCbMEHHOU
¢dopme. Ymeer
MPEACTABIATH
nndopmanmio ¢
y4eToM
TpeOoBaHMit
oubmmorpaduaeck
Ol KyJIbTYpBI.
Bnagets HaBBIKAMU
Npe/ICTaBICHUS
nHdopmanuu
XHMHYECKOTO
COJIepXKaHUSA c
yueToM
TpeOoBaHMit
oubnuorpaduueck
Ol KyJIbTYpBI.

3HaeT HOPMBI U

MpaBuIia
MIpEACTaBICHUS
pe3yNbTaToB
paboTel B BHIE
TE3UCOB  JIOKJIaja
Ha PYCCKOM H
AHTIIHICKOM
SI3BIKE. Vmeer
MIPEACTaBIATh
pPe3yNbTaThI
paboTel B  BHIE
TE3UCOB  JIOKJIaja
Ha PYCCKOM |
AHTIIMHACKOM
SI3BIKE.

Bnaneet HaBBIKamMu
MPECTABICHUS
pe3yIBTaTOB
paboTHI B BUEC
TE3MCOB JOKJIana B
COOTBETCTBHH C
HOpMaMH 1
[IpaBUJIAMH,
HpI/IHﬂTbIMI/I B
XUMHUYECKOM
cooOIecTBe.




Paznen 2.
Crpoenue
aToMa

OITK-4.1.
Hcnonszyer
0a30BbIC 3HAHUSI B
obmactu
MaTeMaTHKU U
¢bu3MKH Ipu
TUIAHUPOBAHUHU
paboT XUMHUIECKOi
HAMpPaBICHHOCTH.

OIIK-4.2.
Oo6pabatsiBacT
JAHHBIE C
HCIIONB30BaHUEM
CTaHAaPTHBIX
CIoco00B
anmpOKCHMAIIHH
YHCIIEHHBIX
XapaKTEPUCTHK.

OIIK-4.3.
Untepnpetupyet
Ppe3yIbTATHI
XUMHYECKUX
HaOJIONEHUH C
HCIIOJIb30BaHHUEM
(busngeckux
3aKOHOB U
MIpeACTaBICHUMI

3Hath
(dhyHIaMeHTATLHBI
€ paznessl GU3NKU
(3MeKTpUIecTBO U
MarHeTu3Mm) IS
TUTAHUPOBAHUS
padoT XUMHYECKOM
HAINpaBJICHHOCTH.
YMmerb
HCIIOJIb30BaTh
TCOPETHICCKHE
3HaHUS 10
ANEKTPUUYECTBY U
MarHeTU3My

pu
TUITAHUPOBAHUHU
IKCTIEPUMEHTAIIbH
BIX paboT. BrameTs
HaBBIKAMHU
TUIAHUPOBAHUS
padoT XUMHUYECKOM
HalpaBJICHHOCTHU
Onupasich Ha
0a30BbIC 3HAHUS
¢buznkH
(3NIeKTpUIECTBO U

MarHeTusMm).

3HaTh PU3HMUCCKUEC
3aKOHBI, KOTOPBIE
JIe)KaT B OCHOBE
XUMHYECKUX
MPOIIECCOB,

ISt
00BEKTUBHOM
HHTEPIPETANN
pe3yIbTaTOB
HCCJIeTIOBAHUM.
Ymerh
HHTEPIPETHPOBAT
b

pe3yabTar
bl XUMHUYECKUX
HaOII0IeHU I c
HCIIOJIb30BaHUEM
(uzrueckux
3aKOHOB u
MpeACTaBICHUH.
BnaneTs HaBBIKAMU
HHTEPIpETAUN
9KCIEPUMEHTAIBH
BIX JJAHHBIX C
HCIIOJIb30BaHUEM
MpeJICTaBICHUN O
MAardUTHBIX U
JIEKTPUYECKUX
SIBJICHUSX.

3Haet
(dbyHIaMeHTaIbHBI
€ paznessl GU3NKU
(3MEeKTpUIECTBO U
MarHeTusm)  JJst
TUIAHUPOBAHUS
paboOT XUMHYECKOM
HAIMpPaBICHHOCTH.
Ymeer
HCIIOJIb30BATh
TEOPETHYECKHE
3HaHUs 10
ANEKTPUYCCTBY U
MarHeTU3MYy

pu
TUITAHUPOBAHUHU
IKCTIEPUMEHTAIIbH
bIX paboT. Biageer
HaBBIKAMHU
TUIAHUPOBAHUS
paboT XUMHUYECKOH
HanpaBJICHHOCTU
omupasich Ha
0a30BbIC 3HAHUS
bu3ukn
(37eKTPUYECTBO U

MarHeTH3M).

3HaeT puzmueckue
3aKOHBI, KOTOPBIC
JIe)KaT B OCHOBE
XUMHYECKUX
MIPOILIECCOB,

JUISt
00BEKTUBHOM
HHTEPIPETANNN
pe3yabTaToOB
HCCIIEJOBAHUMN.
Vmeer
HHTEPIPETHPOBAT
b

pe3ynbTar
bl XUMHUYECKUX
HaOIrOAEeHUI c
HCIIOJIb30BaHUEM
¢du3ngecKkux
3aKOHOB u
MpeACTaBICHUH.
Bnangeer HaBeIKamMu
HHTEPIpETAINN
9KCIEPUMEHTAIBH
BIX JJAHHEIX C
HCTIOJIb30BaHUEM
MpeACTaBICHUN O
MAarHUTHBIX U
ANEKTPHYCCKIX
SIBIICHUSX.

Bnageer
MaTepHUalioM,
MPEJICTaBICHH
BIM B pasjierne.
Bormpocs! mis
YCTHOTO
cobecenoBaHus
Ortuer 1o
71a00paTOPHBIM
pabotam

YO,




OIIK-6.1.
IIpencrasnsier
Pe3yIbTATHI
paboTHI B BUIC
OoTYeTa 10
CTaHAAPTHOU
¢dbopme Ha
PYCCKOM sI3BIKE

OIIK-6.2.
[IpencraBnser
nHpopmanuio
XUMHUUYECKOTO
COJICpPIKaHHS C
y4eTOM
TpeboBaHU
oubmorpadugaeck

OH KYJIbTYpBI

OIIK-6.3.

3HaTh
CTaH/IapTHbIE
(dbopMBI
MpeACTaBICHUS
pe3yibTaToB
paboTsI
MPUHSITBIMU B
po¢heCCHOHATBHO
M COOOIIeCTBeE.
YmeTh
MPEACTABISITh
OTYETHI 10
CTaH/IapTHBIM
¢dopmam Ha
PYCCKOM sI3BIKE.
Brnanets HaBBIKAMU
MPEACTaBICHUS
pe3yibTaToB
paboThI B YCTHOU U
MMUChbMEHHOM

(dopwme.

3HaTh TpeOOBaHMs
oubnrorpaduueck
oM KYJbTYPBIL,
NpeABSBIsIEMbIE K
MIPE/ACTAaBICHUIO
nHdopmanuu B
MUCbMEHHOU
(dopwme. YmeTpb
TIPEACTaBISTh
uHdopMalmio
y4eToM
TpeboBaHuit
oubnmorpaduaeck
OM KYJIbTYDBL.
BuaneTts HaBblKaMu
TIPEACTaBICHUS
HHpOpMALUN
XHMHUUYECKOTO
COZIep KaHUs c
y4EeTOM
TpeOoBaHUIA
oubnmorpaduaeck
O KYJIbTYDBL.

3HaTh HOPMBI U
rpaBuIia
TIPEICTaBICHUS
pe3ynbTaToB
paboTtel B BHIE
TE3UCOB  JIOKJaJa
Ha PYCCKOM U
AHTJIUACKOM
SI3BIKE. VYmethb
MIPEACTaBIATh
pe3ynbTaThl
paboThI B BUIIE

3Haer
CTaHIapTHEIC
(dhopMBI
MPEICTABICHHUS
pEe3yJIbTaTOB
paboTsl
MIPUHSITBIMU B
poheCCHOHATBHO
M cOO00I1IeCTBe.
YwMmeer
MPEACTABISTh
OTYETHI IO
CTaH/IapTHBIM
¢dbopmam Ha
PYCCKOM sI3BIKE.
BrnaneeT HaBbIKaMu
MPeACTABICHUS
pe3yIbTaToB
paboThI B YCTHOM U
MMUChMEHHOM

¢dopwme.

3HaeT TpeOOoBaHMSA
oubnmorpaduaeck
oif KYJbTYPBI,
TIPEABSBISIEMBIE K
TIPEACTaBICHUIO
“HpOpMALIN B
MUCbMEHHOU
¢dopme. Ymeer
NPE/ICTABIATh
HHPOPMALIUIO  C
y4ETOM
TpeOOBaHUIA
6ubmrorpaduueck
Ol KYJIbTYDBL.
Bnaners HaBBIKaMU
TIPeACTaBICHUS
uHbopmauu
XMMHUYECKOTO
COZlep KaHU c
y4eToM
TpeboBaHuit
oubnmorpaduaeck
Ol KYJIbTYDBL.

3HaeT HOPMBI U
MpaBHiIa
MPEICTABICHHUS
pe3yIbTaToB
paboTel B  BHIE
TE3UCOB  JOKJazaa
HA pPYCCKOM H
aHTJIMICKOM
SI3bIKE. YMmeer
MIPEICTABIATh
pe3yIbTaThI
paboTHI B BUJIE

Bnageer
MaTepuasom,
MIPEICTABICHH
BIM B pasJerne.
Bormpocs! nis
YCTHOTO
cobecenoBaHus
Otuer o
71a00paTOPHBIM
paboram




IIpencrasnser
Pe3yIbTATHI
paboTsl B BHIE
TE3UCOB JOKIaaa
HA PYCCKOM U
AHTJIMIICKOM SI3BIKE
B COOTBETCTBHH C
HOpMaMH U
MIPaBUJIAMH,
TIPUHATHIMH B




XNMHYCCKOM

TE3HUCOB OOKIaga

coo0IecTBe Ha pycckoMm Ha pycckoMm
51 51
aHTJITUHCKOM aHTTTUACKOM
sa3bIke. Bnagets sa3eIke. Bnageer
HaBBIKAMU HaBBIKAMU
NIPEACTABICHUS NIPEACTABICHUS
pe3ynbTaToB pE3yJIbTaTOB

paboThI B BUIE
TE3UCOB JIOKJIaa B
COOTBETCTBHU C

TE3UCOB JOKJIaga

paboTsl B BUAE
TE3HCOB JOKIaa B
COOTBETCTBHH C

HOpMaMH 1 HOpMaMH U
npaBujiaMu, npaBujiamMu,
TIPUHATBIMU B TIPUHATBIMU B
XUMHYCCKOM XUMHYCCKOM
COO6H1€CTBC. COO6III€CTB€.

VY —ycrHbiit onpoc, Ki-komnoksuym, O-otder mo nmabopatopHoii pabore, K- xoHTposmbHas

paborta

Xapakrepucruka OC 115 odecnedeHus: TeKymero KOHTPOJIS M0 JMCHUILIHHE

¢busuKK npu
TUTAHUPOBAHHUHU PabOT
XAMHUYICCKOM
HanpasyieHHocTd. OITK-
4.2.

OO0pabaTbIBacT TaHHEIC
C WCIOJIb30BaHUEM
CTaHAapPTHBIX CIIOCOOOB

paboT  XHMHUYECKOU
HaIpaBJIEHHOCTH.

YMeer WuCHoian30BaTh
TEOPETHYECCKHE 3HAHUSA TI0
3J'IeKTpI/I‘-IeCTBy nu MaI‘HeTI/ISMy
HpI/I HHaHI/IpOBaHI/II/I
JKCIIEPUMEHTAIBHBIX padoT.
Braseer HaBeIkaMu

1m1ab0paTOPHBIX padboT

K Conepxanue
o] UHAUKATOpA . 3

P [Tnanupyemslil pe3ynbTart 0C? 3aJ1aHus°/BONIPOCA U

KOMIIETEHIIUU
T.JI.

OIIK-4.1. cione3yeT | 3HaeT (QyHIaMCHTAIBHEIC CobecenoBanue. YCcTHBIE ONPOCH
6a30BbIe 3HAHUS B paszensl GU3UKH (3MEKTPHIECTBO | KouIokBHyM Hamnucanue ot4yeToB 1o
0011aCTH MaTeMaTHKHU U u MaFHeTI/I3M) J1s TJIaHUPOBaHUS | BreimonHeHue J'Ia60paT0prIM pa60TaM.

(huznIecKnx 3aKOHOB

U IPEICTaBICHUH.
Buageer HaBblkamMu
HHTEpIpeTannun
OKCHEPUMEHTAIBHBIX JaHHBIX C
UCTIONIb30BaHUEM IIPEACTaBICHUN

annpoKCUMAaIN
IUTaHUPOBAHUA PaboOT
YHCIICHHBIX .
XMMHUYECKOH HalpaBJIeHHOCTH
XapaKTePUCTHK.
onupasich Ha 6a30BbIC 3HAHUS
(u3uKY (3JIEKTPUIECTBO U
MarHeTu3Mm).
OIIK-4.3. 3naer  ¢usnueckue  3akoHbl, | CobecenoBanue. YcTHBIE OIPOCHI
MNurepnperupyer KOTOpBIE ~ JI&KaT B OCHOBE | KoJUIOKBUYM Hamnucanue oryeros no
pe3yIbTaThI XUMHYIECKUX  TIPOLECCOB, UL | BpinoiaHeHUE nabopaTOPHBIM PabOTaM.
XUMHYECKHUX 00BEKTHBHOM HHTEPHPETALNN | j1a60paTOpHBIX paboT
HaGTIOICHHIA C pe3yIbTaTOB UCCIIEAOBAHUM.
HCIIOJIF30BAHUEM Ywmeer HUHTEPIIPETUPOBATH
(I)I/I3I/I‘IGCKI/IX 3aKOHOB U peByJ’II)TaTI)I XUMHUYECCKUX
HpeicTaBIeHHt HaOIIOAEHNH C UCIIOJIBb30BAHUEM




O MAarHuTHBIX W JJICKTPHYCCKUX
SIBJICHUAX.

OITK-6.1.
[IpencraBnser
pe3yabTaThl PabOTHI B
BUZI€ OTYETA TI0

3Haer craHmapTHele  (OPMBI
IpeCTaBICHUS Pe3yJbTaToB
paboThI HNPUHATHIMU B
po¢eCcCHOHANTEHOM COO0IIEeCTRE.
YMeeT npeCTaBisTh OTYETHI MO

CobecenoBanue.
Komnoxsuym
Brinonxenue
nabopaTopHbIX paboT

YceTHbIE 0NpOCH
Hamnucanue oryeToB no
71ab0paTOPHBIM paboTaM.

CTaHAapTHOH hopme Ha
PYCCKOM SI3bIKE

CTaH/AapTHBIM (hopMaM Ha
PYCCKOM SI3BIKE.

Bnaneer HaBbIKaMU
MPE/ICTABICHUSL PE3YJITATOB
paboTHI B yCTHOW U MUCHMEHHOM
dhopme.

OIIK-6.2. 3Haer TpeboBanus | CobecenoBaHme. YCcTHEIE OTIPOCHI
[Ipencrasusier Oubmorpaduueckoil  KyabTyphl, | Kommoksuym Hamnucanue oT4eTOB 1O
HHPOPMALIUIO NpebABIACMBIC K | BpinosiHeHHE 71ab0paTOPHBIM paboTaM.
XUMHYECKOTO MPEJCTaBICHNUI0 WHPOpPMALUU B 11aGOPaTOPHBIX PaboT
COZEpKAHUSA C yIETOM MUCbMEHHOH (opme.
TpeboBaHuii Ymeer TpeCTaBIATh
oubnmorpaduaeckoit uH(bOpPMALHIO c y4eToM
KYJIBTYpbI TpeboBaHuit OudrorpaduuecKoit

KyJIbTYPHI.

Bauazneer HaBBIKAMH

MpeJCTaBICHUSA uHpopmanuu

XHUMHYECKOTO  COAEpXaHHSA C

y4eTOM TpeOoBaHMi

6ubnuorpaduaeckoit KyapTypBhI.
OIIK-6.3. 3naer HopMmbl u  npaBwia | CobecenoBanue. YcTHBIE OIPOCEHI
[pencrasnser IpeCTaBICHUS pe3ynsTaToB | KoutokBuyM Hamicanue oT4eTOB 1O
pe3ynbTaThl paboThl B paboTHl B BHAE TE3MCOB JIOKIaAa | BrimomHeHue J1a00paTOpHBIM paboTam.

BHJIC TC3UCOB JOKJIaIa
Ha PYCCKOM U
AHTIIMHACKOM SI3BIKE B
COOTBETCTBHH C
HOpMaMU U NpaBUJIaMH,
MIPUHSITHIMU B
XAMUYECKOM
coo01ecTBe

Ha pyCCKOM U AHTJIMHCKOM SI3BIKE.
Ymeer NpEeACTaBJIATL PE3YJIbTAThI
pa6OTLI B BHJIC TC3HCOB JOKJIaaa
Ha pyCCKOM U AHTJIMHCKOM SI3BIKE.

BnaggeeT HaBbIKaMH
MpEACTABJICHUA PE3YIBTATOB

paboThI B BUIE TE3UCOB JOKIIAa B
COOTBCTCTBHM C HOpPMaMd U
MpaBUJIAMH, TPUHSATHIMU B
XAMUYECKOM COOOIIIECTBE.

nabopaTopHbBIX paboT

Kputepuu oneHuBanus pe3yibTaToB 00y4eHUs:




1. CryneHty HeoOXOJMMO BBIMOTHUTH 5 nmabopaTopHbIX pabot. Ilpu BeIOmHEHHH
71a00paTOPHBIX pabOT OLIEHMBAETCS TEXHUKA BBIMOIHEHUS, 0)OPMIICHHE OTYETOB, BKIIIOYAIOIIEE
00pabOTKy SKCIIEPUMEHTAIBHBIX JAHHBIX.

2. [Ipenycmorpeno 2 cobeceqoBaHUSI 1O TEOPETUYECKOMY Marepuaily B BHUJE
KOJUTOKBUYMOB.

Onenku:

OneHka «Hey10BJIETBOPUTEIHLHO»:

(GparMeHTapHOE 3HaHUE MIPEIMETa, OTCYTCTBUE YMEHHI U HABBIKOB IPUMEHEHHSI METOIOB
U MOAXO0JI0B U3y4aeMO! AMCLUUIUIMHBI IPU PELICHUH y4eOHbIX 3a1a4 (MeHee 50 6aioB).

OneHka «y/J10BJIETBOPUTEIHLHO»:

HECHCTEMATU3UPOBAHHBIC 3HAHMS IpEeIMEeTa, YaCTHYHO C(HOPMHUPOBAHHBIE YMEHHUS U
HaBBbIKM IPUMEHEHHUsS METOAOB M IOAXOJO0B M3y4yaeMOH IUCLMIUIMHBI MPU PEIIEHUH Yy4eOHbIX
3a1a4 (50-69 6amioB). OuneHKa «XOpoIIo»:

B 11€JIOM, COPMHUPOBAHHBIE, HO COZEPIKaIME OT/eNIbHbIE IPOOebl 3HaHUS IpeaAMeTa,
YMEHHUE NPUMEHITh METOJbl U MOJIXOAbl U3y4yaeMOH AMCUUIUIMHBI MIPU PEIIEHUH Y4EeOHbIX U
MPAKTUYCCKUX 3ada4 ¢ MUHUMAJIbHBIM KOJWUYCCTBOM OIInOOK HCIIPHUHIUIINAJIBHOT'O XapaKTepa,
HaJINYME HABBIKOB IPUMEHEHUS METOJIOB U IMOJXOA0B M3y4aeMOW IUCLMILIMHBI MIPU PEIICHUU
yueOHBIX U npakTHueckux 3aaad (70 - 85 6amios).

OneHka «OTITHYHO»:

c(OpMHPOBAHHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS ITpeIMeTa, CHOPMUPOBAHHBIC YMEHUS
Y HaBBIKU IPUMEHEHHUsI METO/I0B 1 MOAX0J0B N3y4yaeMOi AUCHUIUIMHBI IPU PELICHUN YYeOHBIX U
npakTuueckux 3anad (86-100 6aios).

Pa3pabGorumnku:
W _____ mpodeccop Capaes B.B.
(r%nucz;) p (s3anumaemas oondxncrnocmo) (unuyuanvl, pamunus)

[Iporpamma paccMoTpeHa W onoOpeHa Ha 3acemaHuu  Kadeapbl oOmei u
IKcTiepUMeHTaNIbHON (usuku pusnyeckoro daxkynprera PI'BOY BO «UT'Y»

«19 » ampens 2026 1. [Tpotokoi Ne 5 e /
3aB.kadenpoit odmieit pusuku, 1.¢.-M.H. &7 Taepumiok A.A.

IIporpamma coctaBieHa B cooTBeTcTBUM C TpebOoBaHusmMu PI'OC BO u yuerom
pexomenaauuii [IOOIT no nanpasnenuto u npoduito noarotosku 04.03.01 Xumusi.

[IporpamMma paccMoTpeHa Ha 3acelaHuu Kadeapbl aHATUTHYECKON U (apMalleBTUYECKOM
XUMHH

ITporokon Ne 04 ot «26» mas 2026 r.



3aB. kadenpoit ()ZL\ (Y,w«f Buiemc AL

Hacmoswas npoepamma, He modcem Oblmb 60Cnpouzeedena Hu 6 Kaxkotl hopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeutleHus Kagheopvl-paspabomyuuxa npoepammol



