MunuctepctBo 00pa3oBanus u Hayku Poccuiickoit denepanun
®enepaibHOE rOCYAAPCTBEHHOE OI0KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«Ky06aHCckuii rocy1apCcTBEHHbIN YHUBEPCUTET»

dakynpTer XUMHUH U BBICOKUX TE€XHOJIOTHH

YTBEPX]JIAIO:
[TpopexTop mo yueOGHoit paboTe,
RS --.f:QhHepBI:II\/'I

\ d
-uaac 4
A YHTing Tt SR,
5 ’,QCI Co O

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI (MOAYJIA)
B1.510 ®U3UYECKUE METO/IbI AHAJI3A

Hanpasnenue noarorosku/crnenuansHocTh 04.03.01 Xumus

Hanpasnennocts (mpoduiib): Heoprannueckass XuMusi 1 XUMUS
KOOPAMHAIMOHHBIX COCIMHEHUIN

[IporpamMmma nmoAroToBku AkKageMHU4ecKas
®dopma oOydeHus: ouHast

KBamudukanus (cTeneHb) BHITyCKHUKA bakanasp

Kpacuomap 2018



Pabouas nporpamma auciuniauasl @USNYECKUE METO/IbI AHAJIN3A
COCTaBJI€HAa B  COOTBETCTBUU  C dbenepalibHbIM  TOCYJapCTBEHHBIM
oOpa3oBaTenbHBIM CcTaHIapToM Bbiciiero ooOpaszoBanus (PI'OC BO) mno
HanpasieHuto noarotoBku 04.03.01 Xumus

[TporpamMmy coctaBui(u):
[Tounnoxk T.b., moneHT kadenpbl aHATUTHICCKON XUMUH,

K.X.H., TOIICHT L
PaGouas mporpamma qucruinHbsl OU3HUecKre METOIBI aHATTN3a

yTBEpXkKJeHa Ha 3acefaHuu Kadeapbl AHATUTUYECKON XUMUU

npotokos N5 «19» anpens 2018r. s
3aBenyromuii kadeapoi (pazpadorunka) Temepaaies 3.A. Ny =

Pabouas nporpamma o6cyx1eHa Ha 3acelaHuu Kadeapsl o011el, HeopraHMYeCcKon
XUMHU U UHPOPMAIIMOHHO-BBIYUCIUTEIbHBIX TEXHOJIOTHIl B
XUMUHU “ .5; -
npotokon Ne  «8 » ot 10 anpenst 2018r. /
3aBenyromuii kadenpoi (Beimyckaromeir) bykos H.H.

i

YTBepxkaeHa Ha 3acefaHUH YI4eOHO-METOANUECKON KOMUCCHH (paKynbTeTa XUMUU
Y BBICOKHUX TEXHOJIOTUH

npotokon Ne 5 « 20 » ampenst 2018r.
[Ipencenarens YMK ¢axynsrera Croposkenko T.I1.

—

P ===N —
_—

Penienzenr:

H.K. CtpuxoB, JOKTOp XUMHUYECKUX HAYK,
npodeccop kadenpsl XMMUU, METPOIOTUU
u ctanaaptuzanuu Kyol'TY



1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

[lenpro OCBOGHUS AMCIUILINHBI SBISETCS (QOpMHUpPOBaHUE 0A30BBIX 3HAHWN O BUAAX H
crnocobax XUMHUYECKOrO aHajiu3a, METOoJlaX OIpeAeNieHUus] COCTaBa BEIIECTB, BbIPaOOTKa
KOMIUIEKCAa COOTBETCTBYIOIIMX YMCHHA ¥ HABBIKOB W (OpMHpOBAHUE KOMIICTCHIIMA B
cootBercTBUU ¢ TpeboBanusiMu @I'OC BO nmoaroToBku OakanaBpoB mo Hanpasienuio 04.03.01
«XuMHSI» IJIs1 OCYIIECTBICHUS TPO(ECCUOHATTBHON JCSITEIILHOCTH.

1.2 3agaun AUCHUILINHBI.

3ajiauaMu OCBOEHUS JTUCHUILIIMHBI SBJISIOTCS:

- TEOPETHUYECKOE U MPAKTUUYECKOE U3yuYeHUE OCHOBHBIX (DU3MUECKUX METOJOB aHallu3a U
UCIIOJIb30BAaHNE TIONYYEHHBIX 3HAHUU TEOPETHYECKUX OCHOB (YHIAMEHTAIBHBIX pPa3iciioB
XUMUH NIPU pelIeHnH MpodeccnoHalbHbIX 33/1a4;

- IpUOOpEeTEeHNEe HABBIKOB pa0OTHI HA COBPEMEHHOH yueOHO-HAydyHOU ammapaType U Ha
CEepUIHON anmapaType, IPUMEHAEMON B aHATMTUYECKON MTPAKTHKE.

1.3 MecTo AucunnIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.

JucnumnmHa «Du3ndecknue METOAbl aHaIM3a» OTHOCHUTCS K 0a3oBoil wactu bioka 1
"Mucuumnuael (Moxynu)" ydeOHoro Iuiana. MHQGOpMAlMOHHO U JIOTUYECKH CBsi3aHa CO
CJIEIYIOIIMMHU TUCHUTUTNHAMU

-AHanuTHYeCKast XUMUS (OCHOBBI CLIEKTPOCKOMUYECKIX METOJIOB aHATN3a);

- Heopranunueckass xumus (CBOMCTBA HEOPraHMYECKUX BEIIECTB W XHMHUYECKHX
3JIEMEHTOB);

- ®u3uka (ONTHKA, aTOMHAsI CIIEKTPOCKOIINS);

- MaremaTuka (METOAbI MATEMAaTUYECKON CTATUCTHKH).

- @u3nyeckKast XuMus.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.
N3yuenue naHHOM y4eOHOW IUCHMIUIMHBI HAIpaBIeHO Ha (OpPMHUPOBAHHE Yy OOy4YaIOUIMXCS

obmenpodeccruonanpHbIX 1 podeccnonanbubix komnerenmuii OITK-1; OIIK-2; I[TK-2; T1K-4

No HNnpexc Conepxxanue B pesynbrare nzyuenus: yueOHON AUCIUTIITNHBI
I r_I KOMIIET | KOMIIETCHIINH (MU e€ 00yyJaronmecs J0JKHbI
" | eHuum YacTH) 3HATh YMETh BJIaJeTh

1. OIIK-1 | CnocoOGHOCTEIO MPUHLHUIIBI 1 PaccuutsiBats | [lpuemamu
HCIIOIL30BaTh TEOPETUYECKHE | KOHIIEHTPALHIO | epexona oT
MOJIyYEHHbIE€ 3HAHUS | OCHOBBI aHaJWTa 1o BEJIMYHHEI
TEOPETHYECKUX OCHOB | ONTHYECKUX pe3yabpTaTaMm AHAJTUTHYECKOTO
(byHIaMeHTaIbHBIX METOJIOB HU3MEPEHUS CHTHaJIa K
pa3AenoB XMMHM TIPH | aHAIM3A AHATTUTUYECKOT | KOHIICHTPAIIH
pereHnun 0 CHTHaja AHAJIU3UPYEMOTO
npodeccnoHaIbHBIX KOMIIOHEHTA
3aaq

2. OIIK-2 | BrajieHWeM HABBIKAMH | IIPUHITUTIBI BBITIOJIHSITD Metononoruei
MPOBEACHUS OINTHUYECKHUX HECJI0KHEIC MPUMEHEHUS
XAMUYECKOr 0 METO0B aHAJIM3BI U OCHOBHBIX
JKCIEPUMEHTA, HCCICIOBAHUS UHTEPIPETUPO | MPUEMOB
OCHOBHBIMU cocTaBa BaTh OnpeaeICHUs
CHUHTETHYCCKUMHU H | BEIIECCTB MOJIyYEHHBIE KOHIIEHTpalUU
AHATUTHYECKUMHU pe3yIbTaThI aHaJIuTa
METOAaMH TOJTy4YEHUs aHAJIM30B.
u HCCIIEIOBAHUS




o0JlacTu XUMHUU
U XUMHUYECKOTO
aHanIu3a.

JIMTEpaTypou U
0azamu
JTAHHBIX B
obnacTu
XUMUU;
00CyX)IaTh
pe3yabTaThl
aHaJn3a C
MPUBJICYEHUEM
CITPABOYHBIX
JTAHHBIX.

e WNHupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCLIUTIIMHBI
[y, | KOMIET | KOMNETEHLNH (nim eé 00yYaromuecs T0JKHbI
SHIIMU YacTH) 3HaTh yMeTh BJIAJIETh
XUMHUYECKHUX BELIECTB
Y peaKkiui
3 [1K-2 Bnanenunem 6a3oBbiMu | Hasznauenue u ComocTaBisATh | OIBITOM PaOOTEHI
HaBbIKAMU IPUHLUI BO3MOKHOCTH | Ha CepuiiHOM
HCII0JIb30BAHUS paboThI U 0051acTH anmnaparype,
COBPEMEHHOM npubopoB, IPUMEHEHUS IIpUMEHSEMOH B
anmnaparypsl IIpYU | IPUMEHSIOIHUXC | IpUOOpPOB AHAIUTUYECKUX
IIPOBE/ICHUN HAy4yHBIX | 5 B pasHoOro TMMa | UCCIEI0BaHUAX
HCCIIEI0OBaHUI CreKTpodoTome
TpUH
4 [1K-4 CriocoOHOCTHIO (bOpMYIHPOBKU | CONOCTABIATh | METOJOJIOTHEH
IIPUMEHATh OCHOBHBIE | XUMHUYECKUX TEOPETUUYECKUE | IPOBEPKHU
€CTECTBEHHOHAYYHbIE | 3aKOHOB U UX cBeleHus: o0 pe3y/IbTaToOB
3aKOHBI U | IpUMEHEHUe 0o0BeKTax U XUMHYECKOTO
3aKOHOMEPHOCTH JUISL MeTOoJ1ax aHaJM3a C
pa3BUTHS 000CHOBaHUS aHamn3a c IPUBJICYEHUEM
XUMHUYECKON  HAayKM | OTAENIbHBIX COJIEp’)KAaHUEM | CIIPABOYHBIX
npu aHaju3e | METOJI0B pelaemMbIx JTAHHBIX.
MIOJIy4E€HHBIX aHaJn3a; 3ajad;
pe3yiabTaToB OCHOBHbIE 0a3bl | MOJb30BATHCSA
JIaHHBIX B CIIPAaBOYHOU

2. CTpyKTYypa M coiepKaHHe IMCIHILIMHBI.

2.1 Pacnipeaesienne TPYA0€MKOCTH AUCHHMILIMHBI 110 BHAaM padoT.

Obmass Tpyno€MKOCTh AMCHMILIUHBI cocTaBisier 4 3aud.en. (144 4gacoB), wux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TaOIHIIE
Bun yuebnoi paboThl Bcero Cemectpsbl
4acoB (uacer)
3 - - -
KonrakTHas padora, B TOM YHcIe:
AyIuTOpHBIE 3aHATHS (BCEro) 72 72
B Tom uncie:
3aHgaTHS JIEKIUOHHOIO TUIA 18 18
3aHATHSI CEMUHAPCKOTO TUTA (CEMUHAPBI, TPAKTUYECKHE HET | HET
3aHATHUSA)
JlaGopaTopHblie 3aHITHS 54 54




HNnas koHTaKkTHasA padora:

KonTtpoisb camocTositennbHOM padoThl (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrositesibHas padoTa, B TOM YHCJIe: 41 41
Kypcosas paboma - -
Ilpopabomka yuebnoeo (meopemuuecxkoeo) mamepuana 20 20

Buvinoanenue unousuoyanvruix 3a0anuii (n0020mosKa
coobwenull, npeseHmayuii)

Pegepam - -
Iloocomoska Kk mexywemy KOHmpo.io 21 21
KonTpoJn:
[ToaroroBka K 3K3aMeHy 26.7 | 26.7
OO01mast Tpy10eMKOCTh UYac. 144 144
qac B TOM unciie KoHTaKTHas 763 | 763
pabota
3a4. eII. 4 4

2.2 CTpyKTYypa AMCUMUILJIMHBI:
Pacnipenenenne BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH TI0 pa3jesiaM JUCHUTIITUHBI.
Pa3nensbl (TeMbl) TUCIUIUIMHEI, U3y4aeMble B CeMecTpe (ouHasa ¢popma)
[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

KomnuuectBo yacoB

pJa\E- HaumenoBaHue pasaenon Aymrophan T —
nena (Tem) Beero pabota Has paboTa
JI 113 JIP
! 2 3 4 5 6 7

Beenenune. OOmias
XapaKTePUCTHKA PUBNUECKUX
METOJ0B aHaIU3a.
Knaccudukanmus.

OO6mrast XxapakTepucTruKa
(bU3MYECKUX METO/I0B
uccinenoBanus. TpeOoBaHus K
MmeTonaM. Periaemblie 3agaun.
IlepcnekThBEI pa3BUTHSI.

12 2 10

CHeKTpOoCKOMUYECKHE METOIBI
2. ananu3a. Knaccuduxarmusi. 27 4 12 11
ATOMHBIE U MOJIEKYJISIPHBIE
CIIEKTPBI.




KonunuecTBo uacoB
Ne HauMeHOBaHME Pa3ieiioB A C
pas- yAUTOpHAs aMOCTOSITEIb
nena (Tem) Beero pabora Has pabora
J 113 JIP
CnexTpockonus B BUIUMON U
yIbTPaPHOIETOBOMN 00IACTSX.
DNEeKTPOHHBIE MTEPEXO/bI U
3. ANEKTPOHHBIC CIIEKTPHI 46 6 30 10
MOJIEKYJI. AGCOpOITMOHHAs
CIIEKTPOCKOITHS B BUIIUMOU U
YO obnactsix.
WudpakpacHas
CHEKTPOCKOMUSI.
4. MuKpOBOIHOBAS 28 6 12 10
CHEKTPOCKOIHSI.
Crnektpockonus
KOMOMHAIIMOHHOTO PaCCesTHHUSI.
Hmozo no oucyunnune 18 54 41
2.3 Coaeprxanue pa3aeoB JUCHUIIHHBI:
2.3.1 3anATHA JeKINOHHOI0 THIIA.
No dopma
HaumenoBanue
pasn pasjiena (TeMbl) Coneprxanue pasnaena (TeMbl) TEKYIIEro
ena KOHTPOJISI
1 2 3 4
1. | Beexenue. OO6mass xapakrepucTuka (PU3MUECKUX | Y CTHBIH
METO/IOB HCCIIEIOBAHUS. orpoc
Knaccugpukanus.  TpeOoBanus  k
METO/IAM. Pemraemsle 3a/1a4n.
[lepcrieKTHBBI pa3BUTHSL.
2. | Crmekrpockormuec | CHEKTPOCKOIMHUYECKHE METOJIbl | Y CTHBIN
KHE METO/IBI aHanmuza. Knaccudukamus. ATOMHbBIE oTpoc
aHaJIn3a. u MOJIEKYJIIPHBIE CIIEKTPBI. JIP
Knaccudukarus. CnekTtpockonusi B BUAUMOU U
ATOMHBIE U yIbTpapuoIeTOBON o0nacTsx.
MOJIEKYIISIPHBIE DJEeKTPOHHBIE MIePEXO0/IbI u
CTIICKTPBHI. AJIEKTPOHHBIE  CHEKTPhl  MOJIEKYJL.
BeposaTHOCTH  TEpexooB  MEXIy
AJIEKTPOHHO-KOJIe0aTeTbHO-
BpallaTeIbHBIMU COCTOSTHUSIMU.
VHTEHCUBHOCTH TIOJIOC — Pa3IMYHBIX
[IEPEXO00B. IIpumeneHue
AJICKTPOHHBIX CIIEKTPOB IOTJIOMICHUS
B KAaYeCTBEHHOM U KOJIWYECTBEHHOM
aHau3e.




3. CHexTpocKomnus B AOGcopOnmonHas CIIEKTPOCKOMUSA B YcTHEIN
BHJIUMOH U BrauMOi 1 YO obnactsx. 3akoH byrepa- | ompoc. JIP
yneTpaguoneroBoii | Jlabepra-bepa. OtkioHeHHs OT 3aKoHa.
o0acTsx. Onrumu3zanms YCIIOBHIA

(hoTOMETPHUPOBAHMS. AHaTUTHIECKUH
curHayr. OCHOBHBIC THITHI IPUOOPOB.
NudpakpacHas KonebGartenbuplli u  KoJieOaTENbHO-
CIIEKTPOCKOIIHS. BpAILLATEJIbHBIM  CIIEKTP  MOJIEKYII.
OO011re moHsTHS. ['pynimoBsie YaCTOTHI, 1504
KonebarenbHbie WCIOJb30BAHHE W OrPaHUYECHUS.
CIIEKTPBI MOJIEKYJI. | TpaauurOHHbIE HK-
CHEKTPO(HOTOMETPHL.
2.3.2 3aHATHSA CEMHMHAPCKOI0 THIIA.
3aHATUS CEMUHAPCKOTO TUIA — HE TIPEIYCMOTPEHBI
2.3.3 J/laGopaTopHble 3aHATHS.
dopma
Ne HaumenoBanue 1a00paTopHBIX paboT TEKYIIETO
KOHTPOJIS
1 3 4

1. |U3ydeHue ycTpoWcTBa M MPHUHIOMIA PAOOTHI CcHEeKTpopoToMeTpoB u|OTYET MO
¢dorosnexTpokoaopuMeTpoB. CpaBHEHHE BO3MOXHOCTEH  Pa3JIMYHBIX [lTA00PATOPHOU
doToanekTpokosopumerpoB. CpaBHeHHE TPHOOPOB IO CXOAUMOCTH|paboTe
MOBTOPHBIX M3MepeHuid. CpaBHEHHE CXOAUMOCTH W3MEPEHUN MpHU
Pa3JIMYHBIX 3HAYEHUAX ONTUYECKOH MJIOTHOCTH. [IpoBepka MACHTUYHOCTH
KIOBET.

2. |U3yyenwe mpueMoB Tepexoja OT aHAaTUTHYeCKoro curHana K|OTYer mno
KOHIIEHTPaLUH. Pemenue 3ajad4. Pacuer METPOJIOTHYECKHX [TA00paTOPHOM
XapaKTepUCTUK METOJUKHU: JHara3oHa OIMpeAeNsieMbIX KOHIEHTpaIuii,|padote
npezena O0HapyKeHUs

3. |OmpeneneHre KOHIIGHTpAllMM TSDKENOro MeTaiga B pactBope c¢|OTyer mo
WCIIOJIb30BAaHUEM MTPUEMOB aOCOIOTHON CIIEKTPOHOTOMETPUU nmabopaTopHOH

pabote

4, |llomyuenue smekTpoHHOr0 Y d-criekTpa opranudeckoro emectna. Onpenenenue|OTUeT 1o
(yHKIMOHAIBHBIX IPYIIT OPraHUYECKOTO BEILECTBA 110 JJIEKTPOHHOMY CIIEKTPY. |11a00paToOpHOM

pabote

5. |llpocras u muddepeHuuanbuas crekrpodoromeTpus. I[lpuemsl, cymnHOCTH|OTYET IO
MeTonoB. OnpejiesieHHe KOHLEHTPALMU aHaIUuTa METoIoM uddepeHnuanbHoi | 1abopaTopHOi
CHEKTPOOTOMETPHH C MCHOJI30BAHMEM I'PalyHMpOBOYHOrO rpaduka, meronapabore
CTaHJapTHOM T00aBKH, BHEUTHETO CTaHAapTa U JIp.

6. |KauectBennrpiii anamu3 B Mmerone MK-cmextpockommm. M3yuenwe mnpunimnalOTUeT 10
paboter UK criektpodoromeTpa. nmabopaTopHOH

pabote

Ko 6cem nabopamopmvim pabomam umeromcs Mmemooudeckue YKa3anus, ymeepicoenuvle Ha
kagedpe ananumuyecxou xumuu Kyol'y




2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTsl - HE IPEyCMOTPEHBI

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUIIMHE (MOIYJIIO)

IlepeyeHp yueOHO-METOJUUECKOr0 00eCIeYeH s JUCIIUILIMHEI
Ne Bun CPC T10 BBITTOJIHEHUIO CAMOCTOSITEIBbHON paboThI

1 2 3

1 | IIpopaGotka yueOnoro |1. MeToauueckue peKOMEHIAMU K OpraHU3alluu ayAUTOPHON U

(TeopeTHYecKoro)  |BHEAyIUTOPHOM  (CamMOCTOSATENbHOM)  pabOThl  CTYIIEHTOB:
Marepuaia Meroanueckue ykaszanms/ coct. T.II.  Cropoxenko, T.b.

[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuit

roc.yH-1, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepaameB. AHaIUTHYECKAs XUMMSL.

CrekTpocKOonmMUYecKre MeTONbl aHanu3a. YuyebHoe mocoodue.

Kpacuognap, KyoI'Y, 2013.

3. T.b. [Iloumnox, 3.A. Temepnames. MonekynspHas

abcopbrmonnas cnekrpockonus. Kpacuogap, Kyol'Y, 2016.

Brinonnenue 1. Meroauueckue peKOMEHAANNN K OPTaHU3aluU ayJUTOPHOU U
WHIUBUAYAIbHBIX  |[BHEAYJUTOPHOW  (CaMOCTOSITENIbHOM)  paboOThl  CTYAEHTOB:
3agaHuil (MoArotoBka |Meronuyeckue ykazanws/ coct. T.II. Cropoxenko, T.b.
COO00I1IeHUH, [Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii
MIPE3CHTAIIHN ) roc.yH-T, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepaamieB. AHalIUTUYECKAs XUMHUSL.
CrekTpocKonmMUYecKre MeTO/bl aHanu3a. YuyebHoe mocoodue.
Kpacuonap, KyoI'Y, 2013.
3. T.b. [Iloumnox, 3.A. Temepnames. MonekymnspHas
abcopbumonnas cnektpockonusi. Kpacnonap, Kyol'y, 2016.

[ToaroroBka k Texymiemy|1l. Metoauueckue peKOMEHAAUU K OpraHu3alluK ayJUTOPHOU U
KOHTPOJIIO BHEAYJIUTOPHON  (caMOCTOSATENbHONM)  pabOThl  CTYJEHTOB:

meroauyeckue ykazanusa/ coct. T.II. Cropoxenko, T.b.

[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii

roc.yH-T, 2018. 89 c.

2. T.b. Tlouunok, 3.A. TemeppamieB. AHaJIUTHYECKAsT XUMHUSL.

CriekTpocKONHUYecKHe MeTO/bl aHalu3a. YuyeOHoe Mocobue.

Kpacuonap, KyoI'Y, 2013.

3. T.b. [Ilounnok, 3.A. Temepmames. MouekymnspHas

abcopOunonHas cnekrpockonus. Kpacnonap, Kyol'VY, 2016.

VY4eOHO-MeTOINYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroImUXcsl U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistoTcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHWYCHUSIM MX 37I0POBbSI U BOCHIPUSATHS HH()OPMAIIHIH:

JUnist 1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.



JUnist a1 ¢ HapyIIEHUSIMHE OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B mpouecce ocBoeHus MaHHOM Yy4eOHOM JUCIUIUIMHBI HCIOJB3YIOTCSA CIIEIYyIOIINe
o0Opa3oBaTeNbHbIE TEXHOJIOTUHU: ayIUTOpHas paboTa B BUAE TPAAUIMOHHBIX (OpPM: JEKIIHH,
CEMHUHAphI, MPAKTUYECKUE 3aHATUSA U T.I.; CAMOCTOSTeNbHas paboTa CTYAEHTOB, I'PYIIOBbIE
JIMCKYCCHH, 3aHATUS - KOH(EpPEHIMH, TPOBOAUTCS pa3dop MPaKTHUECKUX 3ajad.
[IpenycMOTpeHbl KOHTAaKTHBIE Yachl, B paMKaX KOTOPBIX IpenojaBaTellb, C OJHOW CTOPOHBI,
OKa3bIBACT MHMBHyaJIbHBIC KOHCYIBTAIIUH MO0 XOAY BBIIIOJHEHUS CAMOCTOSITENIBHBIX 3aaHHA,
a C Ipyroi CTOPOHBI, OCYIIECTBIISIET KOHTPOJIb U OLIEHUBAET PE3yJIbTaThl STUX MHAUBUIYATbHBIX
3amanuid. J{ns uKcanmy TBOPYECKOTO MPOJBMIKECHHUS HCIONB3YeTCS PEUTHHIOBAas CHUCTEMa
OLICHKH 3HAHWUH CTYICHTOB IO pe3yJibTaTaM MPOBEPKU MOIYIbHBIX PEHTHHIOBBIX KOHTPOJIBHBIX
pabot, mpuUMEHsIETCS OOCYXICHUE PE3YJbTaTOB PaldOThl CTYACHYECKHUX HCCIIEI0BATEIbCKUX
rpynn, Hekoropble pasnensl TEOPETHUECKOro Kypca paccMaTpUBAIOTCS C HCIHOJIb30BaHHUEM
OTIEepEKAIOIIECH CaMOCTOATENBHON pabOTHI: CTYICHTHI MOJIYYalOT 3aJaHie HAa M3Y4YeHHE HOBOTO
MaTepuaia 10 ero U3JI0KEeHUS Ha JICKIIHH.

I/IHTepaKTI/IBHHe 06p330BaT€HLHLIC TCXHOJIOI'MHN

Koy
Bup 3ansaTus Hcnosnb3yeMble MHTEPAaKTUBHBIE
Cemectp €CTBO
(JI, ITP, JIP) 00pasoBaresbHbIC TEXHOJOTUH
4acoB
3 JIP Becenpl, pa3dop curyanmii, paboTa B MaJbIxX 24
rpynnax, Ipe3eHTanus KpaTKux cooOIeHH B
(dhopmaTe MUHH-KOH(pEPEHITNN
Hmoeo: 24

B pamkax uTeHHs Kypca NpeaycMOTPEHO NocelieHrne (U3NKO-XUMHUUECKHX J1abopaTopuil
DKOJOr0-aHATUTUYECKOTO IIEHTPa U LIEHTPa KOJUIEKTUBHOTO ToJIb30BaHusl KybaHckoro
TOCYHUBEPCUTETA.

Z[J'ISI Jia1 € OTpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA MPEAYCMOTPCHA OPraHu3anus
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM QHCKTpOHHOﬁ TIOYTHI.

4. OneHo4YHbIe CPeACTBA JJIsl TEKYILIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTauMu.

4.1 ®oHA OLEHOYHBIX CPeCTB IS MPOBeIeHUs TeKyIero KOHTPOJIs.

4.1.1. IlpumepHbIe TeMBbI YCTHBIX COOOLICHMIA:

1. CHGKTpOCKOHI/I‘IeCKI/IC METOABI aHaJIn3a CCroaHs. HepCHCKTI/IBBI 1 OCHOBHBIC
TEH/ICHIIUH Pa3BUTHSL.

2. HpI/IMeHeHI/Ie SJICKTPOHHBLIX CIICKTPOB IMOTJIOMICHUA B KAYCCTBECHHOM U
KOJINYECTBEHHOM aHaJIM3e.

3. MukpoBoIHOBas crieKTpockonws. [[pakTniyeckoe MpruMeHEeHHE U TIEPCTIEKTHBEI
pa3BUTHSL.

4. InddysHoe oTpaxeHHe: TEOpUs U MPAKTHKA.

5. CnekTpockomnus KOMOMHAIIMOHHOTO paccesHusl. ClieKTpoMeTpbl KOMOMHAIMOHHOTO
pacceiaHus. HpaKTquCKOC MPUMEHCHUC CIICKTPOCKOITNHU KOM6I/IHaHI/IOHHOFO pacceiaHus.

6. UK-criekTpockonus: MHOrooOpasue perraeMbIx 3aad.



4.1.2 Oopa3zen Ouj1eTa peMTHHIOBOM KOHTPOJIbHOM PadoThI.

1. Jlaiite ompeneneHue CASAYIOMMM MOHATUIM: 1) nedopmarimoHHoe Kojaebanue; 2) MeTo
0a30BOi JIMHUY; 3) QJATUTUBHOCTH ONTHYECKOW TUIOTHOCTH; 4) YKaxute (QU3NICCKUil
CMBICJI MOJIApHOTO KO3 dunmenta mnorjomeHus;, S5) HM300pasute On0K-cxemy
CIEKTpaJIbHOTO Tpubopa ¢ yKa3aHWEM OCHOBHBIX Y3IIOB. 6) M300pa3ute KpHUBYIO
CHEKTPO()OTOMETPHUUECKOTO TUTPOBAHUS, €CIHU ONPEIENIIeMOE BEIIECTBO U MPOIYKT
peaKuu HE MOTJOMAIOT M3JTY4YCHHE, a THTPAHT IOTJIONMIAeT; 7) HA30BHTE IMapamerp,
ucnonszyembiii B K-cnektpockonuu i uaeHTU(GUKAIUN BEUIeCTB (C MOSACHEHUSIMU).
(7 6bannos)

2. BHyTpeHHSS >HEpPrusi MOJIEKYJI M €€ W3MEHEHHE INPH IMOTJIOMIEHUH KBaHTOB YD wu
BUIUMOr0 u3inydeHHus. OCOOCHHOCTh JJIGKTPOHHBIX IEPEXOJAOB B  MOJIEKYJax.
DJEeKTPOHHBIE CHEKTPbl MOJIEKyJ. OCHOBHBIC XapaKTEPUCTHUKU CIEKTPAIbHOW JIMHUH.
['padpuaeckoe npeacTaBiaeHUE CIEKTPOB MOTJIOMICHUS. (7 6an108)

3. Hwuxe IMPUBCACHBI 3HAYCHUA MOJIAPHBIX KOS(b(I)I/II_II/IeHTOB IIOIJa0IMCHNUA KOMIIIICKCOB
HHUKEJIS U KOOajbTa C 2,3-XI/IHOKC21JII/IHZII/ITI/IOJIOM IIpu COOTBCTCTBYIOIIUX MAaKCHUMyMax

MOTJIOUICHHUS:
& JlnuHa BOJIHBI, HM
510 656
& (CO) 36400 1240
& (Ni 5520 17500

0,425 T mouBsI pacTBOpWIK U 3ateM pa3daBwm g0 50,0 mur. Ha anukBoTHOH wactu (25
MJT) YAQIWIN MEIIaolue MpuMecH; mocie 100aBieHus 2,3- XUHOKCAIUHIUTHOIA 00BeM
nosenu 10 50,0 M. Ontuyeckas MIOTHOCTh MOJIYYEHHOIO pacTBOpa B KIOBETE JUIMHOM
1,00 cm paBna 0,446 nipu 510 am u 0,326 npu 656 uM. Paccuumraiite npoueHTHOE
cojiepaHue KoOainbTa M HUKEJS B TOYBE. (7 06aiiog)

4. lns onpenenenust MonuOJieHa B CTaIM U3 CTaHJAPTHOTO pacTBopa, coaepxkamiero 0,1124 r
H2Mo00O42H,0 B 100 mut pacTBOpa, ObIIIM OTOOpaHbI yKa3aHHbIE HUXKE 00BEMBI, M MOCTE
00paboTKu (eHUNTHAPA3UHOM U pa3daBiaeHUss BogoM 10 100 M1 OTy4eHBI CIEeNyIONne
3HAYeHHUs ONITUYECKOM MIIOTHOCTH PacTBOPOB:

OTtoOpaHHbBIE 2 4 6 8 10
00BEMBI, MIT

Onruueckas 0,05 0,11 0,16 0,21 0,25
IJIOTHOCTH

Hagecky cranu 1,2 r pacTBOopuiin B KUCIIOTE U pazdaBuin pacTBop Boaoi 10 50 miu. 13 5

MJI 3TOTO PacTBOpa IMOCJ€ COOTBETCTBYIOIIEH 00paboTku Obuto momydeno 100 wmu

OKpalIeHHOro pacteopa. OnTudeckas IIIOTHOCTh €ro oKas3ayach pasHou 0,12.
Omnpenenutsb conepxanue MoinubaeHa B cranu (B %). (7 6anios)

4.2. ®oH/1 OLICHOYHBIX CPEACTB IS MIPOBEACHHUS NPOMEKYTOYHOM aTTecTALIUH

VYcrneBaeMocTb CTYAEHTOB B TEUEHUE CEMECTpa KOHTPOJIMPYETCS B IPOLIECCE HAIHCAHMS
PEHTHUHIOBBIX KOHTPOJBHBIX padoT. Kaxknas KOHTpoibHas paboTa OTHOCHTCS K ONpENIEIeHHOH TeMe,
3agaHusd OCHUBAKOTCA I10 OamnpHONM cucteMe. [10IHOCTEIO pelICHHAas 3a/iadya OLICHUBACTCA B 7 6aJ'IJ'IOB;
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OTBETHI Ha TEOPETHUYECKUE BOMIPOCHI B 3aBHCHMOCTH OT UX CIOHOCTH OI[EHUBAIOTCS OT 3 110 7 6ayuioB. 3a
pelieHne 3amadu  JAOMOJHUTENBHBIM HECTaHAAPTHBIM CIIOCOOOM ¥ 3a TOAPOOHBIA OTBET Ha
TEOPETUYCCKUN BOIPOC JOOABISIOTCS IOTOJHUTENBHBIC Oallibl. 3a KOHTPOJIBHYIO paboTy MO Teme
CTYJICHT TIOJyYaeT 3a4eT, eCJIM HaOUpaeT B CYMME 32 BCE BBINOJIHCHHBIC 3a/IaHUs KOJIMYECTBO OaIOB HE
menee 50% oT MakcuManbHOTO. Ecim Bce KOHTPONBHBIE pa0OTHI B TE€UYEHHWE CEMECTpa 3a4uTeHbI, BCE
nmabopaTopHbie PaOOTHI BHIIOTHEHBI M 3AIUIICHBI, CTYACHT JOITyCKaeTCs K IK3aMEeHY.

[IpomexxyTouHast arTectanus MpoBOAMTCA B (GopMe »dk3amMeHa. [lo OKOHUAHHM U3yUYEHUS
MUCIUIUTAHBL ~ CTYACHTHI OOf3aHbI  BHINIOJHUTH M 3alUTHTh Bce JabopaTopHBIE  pPabOTHI,
MpeIycMOTpeHHBIe TporpaMMoi. lIpomexxyTodHas arTectanus MpecienyeT I[elb OIEHUTh YPOBEHBb
(hopMUPOBaHUS  KOMIICTCHITHH, pa3BUTUE TBOPYECKOTO MBIIICHHUS, MPHOOPETEHHUE HABBIKOB
CaMOCTOSTEILHON Pa0OThI, yMEHUE IPUMEHSTH IMOJIYICHHBIC 3HAHUS JIJIS PEIICHUS IPAKTHYECKUX 33]1ad.

[IpemogaBarens BmpaBe 3amaBaTh CTYAEHTaM JOMOIHUTENBHBIE BOMPOCH MO BceW y4deOHOI
IporpaMMme JTUCHUILTMHEL. Pe3ynpTaT ciauu 3K3aMeHa 3aHOCUTCS MPEIoiaBaTelieM B dK3aMEHAI[MOHHYIO
BEJIOMOCTb U 3aUETHYIO KHUXKKY.

CryneHTsI 00513aHBI CIATh SK3aMEH B COOTBETCTBHH C PACITICAHUEM M YI€OHBIM TLIAHOM.

DK3aMeH N0 AWUCIUILUIMHE IpeclieAyeT IEeNb OIEHUTh YPOBEHb (OPMHUPOBAHHS KOMIETEHIINH,
pa3BUTUE TBOPYECKOTO MEBIILICHUS, MPHOOPETCHHE HABBIKOB CAMOCTOSTEIBHOW pPa0OThI, yMCHHE
MPUMEHATH TOJTyYCHHbIE 3HAHUA IS PEIIeHHs MPaKTUIEeCKHUX 3a/1a4.

®opma mpoBeneHU 3K3aMeHa: YCTHO WM MUCHhMEHHO YCTaHABJIMBACTCS penieHneM Kadempsl.
DK3aMeHATOpy NPENOCTaBISIETCS TMPaBO 3a7aBaTh CTYACHTaM JOTOJHUTEIBHBIC BOMPOCHI IO BCEM
y4ueOHOM TmporpaMme AUCHUIUIMHBL. Pe3ynmbrar caaum 3K3aMeHa 3aHOCHUTHCA MPEIojaBaTelieM B
HK3aMEHAIMOHHYO BEIOMOCTh M 3aU€THYIO KHIXKKY.

Bomnpocs! k 3xk3aMeny

1. BsaumopeicTBUE NEKTPOMArHUTHOTO M3TyYeHUs B BUANMON u Y D- o0nacTax crekrpa
C aroMamMu U MoJIeKyJaamH. J[MCKpETHOCTb 3HEPreTUYECKUX MEPEeXOJ0B B aromMax U
MoJIeKyJax. BepoaTHOCTh PHEpreTHUecKUX MEPeXOoJI0B, BpeMs KM3HU BO30YXkIECHHBIX
COCTOSIHUH.

Knaccudukanus u OCHOBHOM MPUHIIMIT METOJIOB aHATUTUYECKON CIEKTPOCKOHUH.

ATOMHBIE Y MOJIEKYJISIPHBIE CIIEKTPbI, UX PA3JINUMsL, IPOUCXOKACHUE.

CriekTpbl MOTJIOUIEHUS M UCITYCKaHUs, UX rpaduyeckoe npeicTaBleHue.

KBantoBomMexaHnyeckuil moaxona kK 00bsicHeHUI0 criekTpoB. Kitaccugukanys cnekTpos B

3aBHCUMOCTH OT YCJIOBHH MOJTy4eHUs, IPUPOABI 00bEKTa, TUIIA €r0 SHEPTeTUUYECKUX

MEPEXO0JI0B.

5. Ilepeuncnute BakHeHIIMe MapaMeTpbl 3JIEKTPOMArHUTHOTO u3iydeHus. Omnpenenute
busndeckuit cMbici kKodpduimenta DMHIITEHHA. YKAKUTE OCHOBHBIE XapaKTEPUCTUKU
CHEKTPAJIbHOM JINHUU.

6. XpoMo(Opsl U ayKCOXPOMEL. G — G, N — G, N — T OJIEKTPOHHBIC MEPEXOJIEL.
DJeKTpOHHBIE CHIEKTPhI MoJieKys. KonebarenbHas CTPyKTypa JIEKTPOHHBIX CIIEKTPOB.

7. W300pa3ute O6J0K-CXEMBI CIEKTPAJIBLHOTO MPUOOpa, YKaXKUTe OCHOBHBIE y3ibl. HazoBute
OCHOBHBIE XapaKTEPUCTUKU CIEKTPaJIbHOI0 Mproopa.

8. OCHOBHO 3aKOH TIOTJIOUNICHHS AJIEKTPOMArHUTHOTO HM3ITydeHUs. EauHUIBI M3MepeHus
kodpduuuenta mnoriomeHus. duznyeckuii CMBICI  MOJIIpHOTO K03 duumeHra
MOTJIOLICHHUSL.

9. OcHOBHBIE TpUYUHBI  OTKJIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOJIe aHaIn3a B BUAUMON u Y D-065acTsax crekrpa.

10. CriexTp moromeHust U OCHOBHbBIE (DOPMBI €ro MpeACTaBICHUS.

11. JlafiTe ompenelieHHe ONTUYECKOW IUIOTHOCTH, TIOTJIONICHUS, MPOMYCKAHUS. YKaKHUTE
B3aMMOCBSA3b MEXIy OTUMHU BenuunHamu. llokaxkuTe pacdeToM, BO CKOJBKO pa3
M3MEHUTCS ONTHYECKas IJIOTHOCTh M MPONYCKAaHHE PacTBOPA, €CIIM €ro KOHIIEHTpaIUs
YMEHBIINTCS WJIN YBEJIUYUTCA B N pas.

12. TlepeunciuTe OCHOBHBIE CIIOCOOBI MOHOXPOMATH3AITUH H3TYICHHS.

o
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13. Tloyemy BO MHOTHX CIy4asiX ONTHYECKYIO IJIOTHOCTh PAaCTBOPA CTAPAIOTCS U3MEPSTH B
001aCTH MakcUMyMa TOIJIOIEHUs BellecTBa?

14. Vxaxxute OCHOBHBIE (PAKTOPHI, KOTOPHIE HEOOXOJAWMO YUYHUTHIBATH IMPH ONTUMH3AIHNU
ycI0BUHA (POTOMETPUPOBAHUS.

15. HazoBuUTE OCHOBHBIN THUII IE€TEKTOPOB MU3Iy4eHHs B BUAMUMON U YD obnacTsx.

16. Cxema ®dDOKa. OcHOBHBIE OTJIMYHS CIEeKTpO(hOTOMETPOB oT
(OTO3TEKTPOKOTOPHUMETPOB.
17. OcHOBHBIE ~THUIBI KPHUBBIX (POTOMETPUYECCKOTO tuTpoBanus. [IpenmymiecTBa

(oTOMETPUUYECKOTO TUTPOBAHUS MEPe]] KIACCHUECKUM THTPOBAHUEM.
18. Onpenenenne KOHIEHTpaLUU JABYX WIM 0ojiee OKpAICHHBIX COCIUHEHUH IpU HUX
COBMECTHOM npucyrcreuu. Merog @upopara, ero OCHOBHOM IPUHLIAIL.
19. AnanuTHueckuii curHag B MeToJax MOJIEKYJISIPHOM aOCOpOLMOHHOM CIIEKTPOCKOIUH U
IIPUEMBI IIEpEX0/ia OT BEIMUMHBI aHATUTUYECKOT0 CUTHAJIA K KOHLIEHTPALIUH.
20. Ilpocras u auddepenuuanvHas crnekrpodoromerpus. HasHadueHnwe pacTBOpa
CPaBHEHHSI.
21. UK-cnexTpsl nornoeHus Moisiekyil. KonebaTenbHble mepexoibl Ui FapMOHUYECKOTO
OCLIMJUISITOPA U PEATIbHBIX MOJIEKYIL.
22. Cxema UK-cnektpodoromerpa. OCHOBHBIE OTIINYMS OT CIIEKTPO(GOTOMETPOB B BUAUMOM
u Y®-obnactsix.
23. IIpuHnunuanbHas cxema M Kjiaccu(uKalus CHeKTpalbHbIX MPUOOpPOB. XapaKTepUCTUKA
MCTOYHUKOB n3aydeHus. OcHOBHbIE TUIIBI JeTekTopoB UK-u3nydyenus.
24. CymHocTh KauecTBEHHOro aHanusa B Metoze MK-cnekpockomnuu.
25. ConocTaBbTe BO3MOKHOCTH METOJIOB CIIEKTPOCKOIINY (JIEKTPOHHOM, KoJIeOaTeTbHON) B
UCCIIEIOBAaHUSIX CTPOEHUS MOJIEKYII.
26. MeTpoJIornuecKue XapakTepUCTHKU U TPUMEHEHHE B aHATUTUYECKON TPAKTHKE
METO/I0B MOJIEKYJISIpHON aOCOPOLIMOHHOM CIIEKTPOCKOIMHH.

[Ipumep 3k3aMeHAMOHHOTO OHJIETA
SK3AMEHAIIMOHHBINA BUJIET Nel

1. BzaumopeiictBue Y ®- u BUAUMOIO U3JIyY€HHS C aTOMaMU U MosieKynamu. [Ipoucxoxaenue
ATOMHBIX U MOJICKYJISIPHBIX CIIEKTPOB MOTJIOMICHHS M UCITyCKaHUSI.

2. Cxema cnektpodoTomeTpa. KpaTkas xapakTeprcThka OCHOBHBIX OJIOKOB.

3. 3 naBecku cranu Maccoit 0,2542 r nocne coorBeTcTBytoueil 00padorku noxyuunau 100,0 mu
pacTBOpa, COAECPKANIETO TUMETUITIMOKCUMAT HUKeNsl. OnTHYecKasi IIIOTHOCTh 3TOTO pacTBOpa
OTHOCHUTEIILHO pacTBopa cpaBHeHUs, coaepxariero 6,00 mr Ni B 100,0 mun, paBna 0,34. Jlns
CTaHJapTHBIX pacTBOPOB ¢ coaepxkanueM 4,00; 8,00; 10,0 mr muxensa B 100,0 M nosyunnu npu
TEX )K€ YCIOBHSIX OTHOCUTEILHBIC ONTHYECKHE TUIOTHOCTH cooTBeTcTBeHHO: -0,240; 0,240;
0,460. Beraucnuth MaccoByto 10Jt0 (%) HUKENS B CTANH.

Kpurtepun ouenku:

- OTMETKAa «OTJMYHO» BBICTABIIACTCS C yueToM CHOPMHUPOBAHHOCTH KOMIICTEHIIHM, €CIU JaH
TIOJIHBIN, TPABWIBHBIA OTBET, MaTepHall M3JIOKEH B OMNPECIICHHOW JIOTUYECKON MOCIEI0BATEILHOCTH
JIEMOHCTPHUPYETCS. MHOTOCTOPOHHOCTH TIOJIX0/I0B, MHOTOACIIEKTHOCTh OOCYKIIEHUS MPOOJIEMBI, YMEHUE
apryMEeHTHPOBaTh COOCTBEHHYIO TOYKY 3pEHHSA, HAXOAWTh IyTH PENICHHA IO3HABATEeNbHBIX 3ajad,
yCTaHABIUBATh TMPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIy CTPOSHHEM, CBOMCTBAMH U TNPUMEHEHHEM
BEIIECTB, B JIOTUYECKOM PACCYXJICHUU U PEIICHUHU 33/1a4ll HET OIIMOOK, 337ada pellieHa pariioHAIbHBIM
CII0co00M;
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- OTMETKA «XOPOIIO0» BHICTABISETCA CTYIEHTY, €CIIM OTBET IOJHBIN M MPaBUIBHBI Ha OCHOBE
M3YYEHHBIX TEOPUH, MaTepUas MU3JIOKEH B ONMPEACIEHHON JOrMYeCKON MOCIeA0BaTENbHOCTH, IIPH 3TOM
JIOITYCKAIOTCSl HECYIIIECTBCHHBIC OITMOKK B OTBETAaX Ha TEOPETUUYECCKUE BOIIPOCHI HITU B PEIICHUU 33J1a4H,
KOTOPBIE CTYJCHT MOXKET UCIPABUTD 10 YKA3aHUIO MPENoAaBaTels

- 0TMETKA «yI0BJIETBOPUTEJBHO» BBICTABIISETCS CTYIEHTY, €CIIM OTBET ITOJHEIN, HO MPH 3TOM
JOMyIIeHa CYIIECTBEHHAs OINMOKAa WJIM OTBET HEMOJHBIHA, HECBS3HBINM, HE MPOSBISIOTCS YMEHUS
MPUMEHATh TEOpPETHYECKHE 3HAaHWS MPH PEIIeHHH TMPAKTUYeCKHX MpoOiieM; 3HAHHWE TpeaAMeTa ¢
3aMETHBIMH TIpo0OenaMy, HETOYHOCTSIMH, HO TaKWMH, KOTOPbIE HE CIy)KaT MPemaTCTBUEM IS
JalbHEeHIero o0y4eHus

- OTMEeTKAa «HeYIO0BJeTBOPHTEJILHO» BHICTABIISCTCS, €CIM OTBET OOHApPY)XHMBAaeT HE3HAHHE
OCHOBHOT'O COZIEPKaHMs yUeOHOro MaTepuania

OreHOYHBIC CpeJCTBAa Uil MHBAJIHIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSMH 30POBbBSI
BBIOMPAIOTCS C yUETOM UX WHAUBHIYaTbHBIX MCUXO(OU3HIECKUX OCOOCHHOCTEN.

— TIpH HEOOXOAMMOCTH HWHBAIWAAM W JHIAM C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH 310pPOBBS
NPEOCTABISCTCS AOTOTHUTEILHOE BPEMsI JJIsl TOJrOTOBKU OTBETA HA IK3aMEHE;

— MPU MPOBEICHUU MPOIETYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS HHBAIUIOB U JIUII C
OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 310POBbS IPEIYCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOUMBIX UM B CBSI3HM C UX UHIUBUIYATbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAMMOCTH JJIsi 00YYAIOIIUXCS C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI
U WHBAIWAOB TIPOIEAypa OICHWBAHUS pE3YyNbTAaTOB OOYUYEHHs 110 JAUCHUILUIUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Iponienypa olieHMBaHUSI PE3YJIHTATOB OOYYEHUS MHBAIHMIOB U JIUI[ C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSI 1O JUCHUILTUHE (MOAYNIO) MpeaycMaTpUBaeT MPeIOCTaBICHUE
uHpopmanuu B (opmax, aZanTHPOBAHHBIX K OTPAHUYCHHUSIM HX 3J0POBbS M BOCHPHUSITHS
uHpopMmanuu:

JList AL ¢ HapyIeHUs MU 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jlns muu ¢ HapyLIeHUs MU CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JList AL ¢ HapyIeHnssMM OITIOPHO-JBUTaTEIbHOTO almapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CHUILTHHBI (MOXYJIA).
5.1 OcHoBHasi IuTEpaTypa:

1. OCHOBBI aHAJIMTUYECKON XUMUH: YUEOHHUK JUIst CTyeHToB By30B: B 2 T. T. 1, 2. /Tlox pen.
I0.A. 3omoToBa, M.: Akagemus, 2014.

2. OCHOBBI aHAITMTHYECKON XUMUH: Y4eOHUK JUTst cTyieHToB By30B: B 2 T. T. 1, 2. /Ilox pen.
10.A. 3omoToBa, M.: Akagemus, 2010.

3. Kpuctuan I'. Ananurtnyeckas xumusi: B 2 1. T.1, 2/ nep. ¢ anrn. A. B. [l'apmama u np. -
M.: BUHOM. JlaGoparopus 3nanwmid, 2009.

4. ITounnox T.b., Temepnames 3.A. AHaAIUTHYECKAsT XUMUS: CIIEKTPOCKOTTMYECKHE METOIBI

ananm3a. YaeoHoe nocobue. Kpacnomap, Kyol'y, 2013.
5. [Tounnok T.b., Temepnames 3.A. MonekymnsipHas abcopOIMOHHAS CIIEKTPOCKOTIHSL.
VYuyebHoe nmocooue. Kpacuomap, KyoI'y, 2016.
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6. Bbap6amar KO.A. OCHOBBEI aHATUTUICCKON XUMHUH: TIPAKTUICCKOE PYKOBOJICTBO
[DnexTponnsiii pecypce] : pykoBojactso / FO.A. bapbanar, A.B. INapmari, O.B. Monorapoga, E.A.
Ocwurona ; mox pen. 3omorosa FO.A., Illexosmoso#t T.H., Ockonka K.B.. — DnekTpoH. man. —
Mocksa: U3garensctBo "Jlaboparopus 3nanwmii”, 2017. — 465 c. — Pexum pocryma:
https://e.lanbook.com/book/97410

5.2 lonosiHuTEIbHAS:

1. BacunbeB B.Il. Ananutuueckass XuMusi: cOOpPHHK BOIPOCOB, YNPaKHEHWH W 3aaay: ydeOHOe
nocobue st cryaentoB By3oB / B. I1. Bacumbes, JI. A. Kouepruna, T. JI. OpmoBa - 4-e u3n.,
crep. - M.: [Ipoda, 2006.

2. OCHOBBI aHATTUTUYECKOW XUMHH: 32JIa4X M BOMIPOCHI: ydeOHOEe mocoOue AJisi CTYJCHTOB YH-TOB /
mox pex. FO. A. 3omotoBa. - M.: Beicmas mkoma, 2002

3. Tentun 10.A., Bunkos JI.B. ®usudeckue MeTo bl UcchaeaoBaHus B xumMuu. M: Mup, 2003.

4, ®usnyeckue METOAbI HCCIICJOBAHUS HEOPraHWYECKHX BELIECTB: y4eOHOEe Moco0me Juist
cryaentos/ of pen. A.b. Hukonsckoro. M.: Akagemusi, 2006

5. TMouunok T.B., Temepnames 3.A. MonekynspHas abcopOironHast criektpockonus. Kpacuoap,
Ky6I'Y, 2016

6. Bepmmnun, B.M. Ananutuueckas xumus [ DNeKTpoHHBIN pecypce] : yueOnuk / B.W. Bepmunus,
W.B. Bnacora, U.A. Hukudoposa. — Dnekrpon. nan. — Cankr-IletepOypr : Jlans, 2017. —
428 ¢. — Pexxum moctyma: https://e.lanbook.com/book/97670

5.3. Illepuoauyeckue u3IaHusl:

. «XypHan ananutudeckou xumMun», Poccust, Mockaa.

. «3aBojckas nabopatopus. JJuarnoctuka marepuanoy, Poccusi, Mockaa.
. «AHaITUTUKA U KOHTPOJbY», Poccus, EkarepunOypr.

. «Spectrochimica Acta. Part By, u3narensctBo Elsevier

. «Analytical Chemistry», uznatenbcreo ACS

DN DN WN -

6. Ilepeyenr pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTepHeT», B TOM 4YMCJe COBpPeMeHHble TMpodeccHOHANIbHbIE ©0a3bl [JAHHBIX M
HHGpOpMALlMOHHBbIE CINPABOYHbIE CHCTEMbl, HeO0XOAUMBbIE ISl OCBOCHHMS JAUCHUIIMHBI
(mopyasi).

- UndopmannonHas crpaBoyHasi CHCTEMa HOPMAaTUBHO-TEXHUYECKOH U MPpaBOBON MH(POPMALIUU
TexakcnepT (HalMOHATEHBIE CTaHAAPTHI, TPHPOIOOXPAHHBIE HOPMATHUBHBIC JTOKYMEHTHI)
www.cntd.ru

- [Touckosas miatdopma, o0beauHSIOMAs pedepaTuBHbIE 0a3bl JAHHBIX MyOIMKAUN B
Hay4YHBIX XXypHasiax u natenTos http://www.webofscience.com

- bubnmorpaduyeckas u pedeparuBHast 6a3a TaHHBIX

https://www.scopus.com

- CipaBouHo-nipaBoBas cucrema «KoncynbranT [Tmroc» (http://www.consultant.ru)

- baza nannbix Hay4noii anextponnsiii oudnmmnorexku eLIBRARY.RU https://elibrary.ru/

- OenepanbHas rocyiapcTBeHHas nHGOpMaMoHHas cuctemMa «HarmoHanbHast SJIeKTpOHHAS

ouomoTeka» https://H30.pd
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7. MeToauyeckue YyKa3aHusl [IJsi O0y4alIMXCS MO OCBOEHUIO JAHCHUILIMHBI
(Mmonxy.Jsi).

ITo xypcy npeaycCMOTPEHO MpOBEACHUE JIEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
OCHOBHOIl CHCTEMaTH3UPOBAaHHBIM MaTepual U Pa3bICHSIOTCS HanOoJiee CIOXKHBbIE AaCIEKThI
M3y4aeMbIX METOJIOB aHAIN3a.

Ha naGopaTopHbIX 3aHATHUAX CTYIEHTHl 3aKPEIUISIOT IOJIYYEHHbIE TEOpPETHYECKHE
3HAHUS, OCBAaMBAIOT CHEIU(PHUKY M MPUHIMIT PaOOTHl aHATUTHYECKOTO 000pYyI0BaHHUS, CIIOCOOBI
MOJIyYEHUs] aHATUTUYECKOTO CUTHAJIA U Mepexo/ia K KOHIEeHTpauuu aHanura. [Ipu moaroroske
nabopaTopHoil paboTe HEOOXOAWMO BHHUMATEIBHO HU3YYUTHh TEOPETHUECKUH Marepuan Io
JaHHOW paboTe, TEXHUKY BBIIIOJHEHUS SKCIEPUMEHTa, O3HAKOMUTBHCS C HHCTPYKLUAMHU K
npubopam, KOTOpbIe NCIOIB3YIOTCS MPU BHIIOJHEHUN PAOOTHI.

O0padoTka pe3yJbTaTOB JadopaTopHbIX pador. OTuér o nmaGoparopHOi paboTe
JIOJDKEH COJIEpKaTh BCE TOJTYYECHHBIE SKCIIEPUMEHTAbHBIC Pe3yIbTaThl, HEOOXOAMMbIE PacUETHI
U BBIBOJbL. OTUET JOKEH MPEOCTABIATHCS MPENoAaBaTeNio g MPOBEPKU B TEUCHUE HEIeNn
MoCJie BBITIOJIHEHUS JIabopaTopHOU paboThl. [IpoBepka 1abopaTtopHoil paboOThI COMTPOBOKAACTCS
co0eceoBaHHEM C MpernojaBareieM. BBIOJIHEHHBIMH CYUTAIOTCS TOJBKO IMPUHSTHIC
mperoaaBaresieM JIabopaTopHbie paboThI!

Bakuneiiium 3Tanom Kypca siBJIsieTcsl CAMOCTOSITeJIbHAsI padoTa 1Mo JUCHUIIUHE, B
paMKax KOTOPOil CTYIEHTBHI OCYWIeCTBJSIIOT MPOPadOTKY Yy4eOHOTo (TEOPEeTHYECKOTO)
MaTepuana, TMOATOTOBKY K TEKYIIEMY U MPOMEXYTOUHOMY KOHTPOIIO, 4 TaKXKE BBHIMOIHIIOT
WH/IMBUyalIbHBIC 3aaHus (HalPpIMep, TOTOBST KOPOTKHE COOOICHHS U TIPE3ECHTALINN ).

[lepen pemeHnem 3a1ay HEOOXOAMMO BHUMATENIBHO M3YyYUTh TEOPETUUYECKUN MaTepHall,
npopa0oTaTh KOHCHEKT JIEKIMM, pa3oOpaTb IpUMEpbl pelleHus 3aaad. Pemienue 3agau
PEKOMEHIyeTCsl HauWHaTh C HauOoliee MPOCTHIX, ONU3KMX K HUMEIOUIMMCS B 3a/JladyHUKe
npuMepaM. He pekoMeHayeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (HOPMYJIBI, KOTOPHIE
BBIBOJIATCS B IPUMEpaXxX pelIeHHs 3a/ad. 3anuch B TETPaau AOJDKHA coAepKaTh (DOPMYIIBI U BCE
BBIUUCIICHUSI C yKa3aHWEM €IMHMII M3MepeHus. [Ipu BBIMHCICHHSIX HEO0XO0AWMO OO0pamarh
BHHUMaHUE Ha MX TOYHOCTH (HCIOJB30BAaHHE HYXKHOTO YHCIa 3HaYammx nudp) u cobmroneHue
NPaBUJI OKPYTIICHHUS.

Ilpy moaroroBKe KpaTKOro [JOKJaJa ¢ KOMIBbIOTEPHOIi mpe3eHTauMeil
apryMEHTHPYETCSI aKTyaJIbHOCTh TEMBI, BBISBIISIETCS MTPAKTUYECKOE M TEOPETUUECKOE 3HAYCHUE
JaHHOTO uccienoBaHusa. OCHOBHas 4YacTh JOKJIaJa pAacKpblBaeT coJepkKaHue TeMmbl. B
3aKIIIOYEHHH B KpaTKOH ©  cXkaroil (QopMe W3mararoTcs TMOJNYYEHHBIE Pe3yJIbTaThl,
IpeCTaBIsIoIMe COO0M OTBET Ha IMIaBHBIN BOIIPOC MCCIeI0BaHMs. 3/1€Ch K€ MOT'YT HAMEYaThCs
U JTaTbHEHIIINE TIEPCTIEKTUBEI Pa3BUTHS TEMBI.

B ocBoeHHMHU TUCHMITIMHBI MHBAIWAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU
3/10pOBbs OOJNBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble  KOHCYNBTAllMM IO  TPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3aUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIMTATEIILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIIOM C OrpaHUYeHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

8. Ilepeyenbr MHGPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbHOI0 NMPoLecca Mo JAMCHUIINHEe (MOYJII0)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH

Hcrionb30BaHNE 37E€KTPOHHBIX PE3ECHTALMN ITPU POBEICHNUN TPAKTUYECKUX 3aHATHH.

8.2 llepeveHnb HEOGXOAMMOTO JTHIIEH3HOHHOTO MPOrPAMMHOI0 00ecedeHusl.

Heobxoaumo nporpammuoe obecrnieuenue s cekrpoporomerpa UV-1800 (Shimadzu),
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HK-dypre-cniekrpodoromerpos FTIR-8400S 8 (Shimadzu).

[Ipu BhIMONIHEHNH Ta00PATOPHBIX PAOOT U MOATOTOBKE KPATKUX COOOIIEHUN MCIOIB3YETCS

nporpammuoe obdecrnieuenue Microsoft Office (Word, Excel, PowerPoint).

8.3 Hepeqeﬂb HH(])OpMaIII/IOHHbIX CIIPpaBOYHBIX CUCTEM:

1. Dnekrponnas oudauoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

9. MaTepI/IaJILHO-TeXHI/I‘leCKaH

6333, H606X0[[I/IMaﬂ AJIsA OCYIIECTBJICHUA

00pa30BaTeJbLHOIO0 NMpolecca Mo AMCHUIInHe (MOIYJII0).

MartepuanbHO-TeXHUYECKOE O0ecTieueHne JUCUUTUTHHBL (MOIYTIs) U

Ne Bup pabot
OCHAIIEHHOCTh
1. JIex1nOHHbIE 3aHATHS KommexT yaebHol mebenn, naTepakTiBHas qocka SMART Board,
VYuebHass aynuTopusi Ui | KOPOTKO(GOKYCHBII HHTEPAaKTHBHBIM MPOEKTOP, HOYTOYK, MeEJoBas
MPOBEJICHUS 3aHATUM | JTOCKa.
JeKnuoHHoro tuma, aya. | MSWindows (skmovas Windowsmediaplayer), MSOffice (Bkirouast
234c, MSPowerPoint), IT1O mist uatepakTuBHOi nocku SMART Board
2. CeMHHapCcKHe 3aHATHS He npenycMoTpeHsl
3. JlaGopaTopubie 3aHATHA | YueOHbIe 1a00paTOPUH YKOMIUIEKTOBAaHHBIC CHEIHAIN3UPOBAHHON
ayn.242c, 252c MeOENIBI0, BBITSHKHOM CHCTEMOM BEHTHIISILMHA, MEJIOBBIMH JOCKAMH,
CpelCcTBaMU TOXapHOH 0€30MacHOCTH U OKa3aHWsi IepBOH
MEIWIMHCKOM  moMomy,  JabOpaTOpHBIM  OOOPYAOBaHUEM:
cnektpodoromerper LEKI SS2107, cmekrpodoromerp UV-1800
(Shimadzu), UK-®ypse cnextpodporomerp ®MC 1201, a Taxxke
BcIioMorarenabHoe obopynosanue: Becst BCP-210, BJIK-500-M, pH-
metpel-uoHomepsl  Okcrept-001-3-01,  pH-merp-150,  mmuTku
anekrpudeckne, wmemankun MarautHeie LEKI MS1, wabopsr
XUMHYECKOM oCyAbl U pCaKTHUBOB.
JlunensnoHHbIC MIPOTPaMMBI 00paboTKu TAHHBIX K
criekTpodoToMeTpy  IBYIydeBoMy ckaHumpyomemy UV 1800
(Shimadzu UV Probe, kontpakt Ne32-OA/2008-2)
4. I'pynmossie VueOHble ayJUTOPHH, YKOMIUICKTOBAHHBIE MEOENbI0, MEIOBBIMU
(MHAMBHIYaIIbHBIC) JOCKaMH, CPEICTBAMH MTOKAPHOW 0€30MaCHOCTH.
KOHCYJIbTallun y‘Ie6HBIe
NOMeNIeHus  (paKyJbTeTa
XUMHHA " BBICOKHX
TEXHOJIOTHHA ayna.234c,
242¢
5. Texymmuit KOHTPOJIb, | Y4eOHbIE ayIUTOPUH, YKOMIUIEKTOBAaHHBIE MEOEIbI0, MEJOBBIMH
POMEXYTOYHAS JOCKaMH, CPEICTBAMH MTOKAPHOW 0€30MaCHOCTH.
arrectanus ayn. 234c,
242¢
6. CamocrosTenpHas CamocrosTenpHas padoTa CTYJICHTOB OCYLIECTBISICTCS B YHTAIBHBIX
pabota 3ajmax OuoOnmuorekn KyOI'Y, 3ane pedepaTuBHBIX IKYypHAJOB,

BbiunciuTeabHOM leHTpe KyOI'Y, WHTepHer-ueHTpe, a Takxke
JIpyruX ayAuTOpHsX (paKkyIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOYKHOCTBIO MOJKIIOYEHHA K ceTu «MHTepHeT», mporpamMMmoi
SKPaHHOTO  YBENWYEHHS W JIOCTYIIOM B  JJIEKTPOHHYIO
MH(POPMaIMOHHO-00pa30BaTENIbHYIO Cpely YHHBEPCUTETA.
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