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Pabouas nporpamma auciunnuasl @USNYECKUE METO/IbI AHAJIN3A
COCTaBJI€HAa B  COOTBETCTBUU  C dbenepalibHbIM  TOCYJapCTBEHHBIM
oOpa3oBaTeNnbHBIM CTaHIApTOM Bbiciiero ooOpaszoBanus (PI'OC BO) 1o
HanpasieHuto noarotoku 04.03.01 Xumus

[Iporpammy cocTaBuiI(H): 7
[Tounnox T.b., qoueHT Kadeapbl aHATUTHIECKON
XUMUH, K.X.H., JTOLICHT

PaGouas mporpamma gucrumuinHbl OU3HUecKre METOIBI aHAITN3a
yTBEpXKACHA Ha 3aceaHnu Kapeaphl AHATUTHISCKON XUMHH
npotokon Ne 7 ot « 13 » anpenst 2023 r.
3aBenyromuii kadenpoit Temepaaries 3.A.

PaGouast mporpamma obOcy:kieHa Ha 3acefanuu Kadeapbl 001eH,
HEOPTaHWYECKON XMMHUH ¥ HHPOPMAITMOHHO-BBIUYNCITUTEITHHBIX

TEXHOJIOTHIA B XUMHH MTPOTOKOJ Ne7 ot 4 anpenst 2023 1. ﬁ?
3aBenyromuii kadeapoi (Beimyckaromieit) Bonsinkua B.B. ‘

YTBepxkaeHa Ha 3aCeTaHUH Y4€OHO-METOANYECKOM KOMUCCHH

(paxynbTera XMMHUH U BBICOKMX TEXHOJIOIMH — -
npotokost Ne 7 ot « 17 » anpens 2023 r. V.
[Mpencenarens YMK dakynbrera morieHt becmanos A.B. s
Pentensenrt:

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



1 Heau n 321244 M3y4YeHUs1 TUCUMILUIMHBI (MOIYJIs1).
1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.
[lenpro OCBOCHHMSI AUCIMILTUHBI ABIsICTCS (pOopMHUpOBaHUE 0A30BBIX 3HAHHA O BUIAX

U crnoco0ax XMMHUYECKOrOo aHallM3a, METOJaX OMNpENENICHUs COCTaBa BEUIECTB, BbIpaOOTKa
KOMIUIEKCa COOTBETCTBYIOIIMX YMEHUW M HAaBBHIKOB M (OPMUPOBAHWE KOMIICTCHIUN B
cootBercTBUU ¢ TpebdoBanusmu PI'OC BO mnoaroroBkw OakajgaBpOB IO HaINpaBICHUIO
04.03.01 «Xumusi» A8 yCHEIHOTO OCYIIECTBICHUS MPO(eCcCHOHAIBHON eI TEeTbHOCTH.

1.2 3agaun AUCHUILINHBI.

3ajiauaMu OCBOCHUS TUCUUILIMHBI SIBJISIOTCS:

- TEOPETUYECKOE U MPAKTHUECKOE U3YUYE€HHNE OCHOBHBIX (PM3NYECKUX METO/I0B aHaIN3a
U UCTOJIb30BaHUE TOJMYUYEHHBIX 3HAHUN TEOPETUYECKUX OCHOB (DYHIAMEHTAIbHBIX Pa3/IeiioB
XUMUH NIPU pelIeHnH MpodeccnoHalbHbIX 33/1a4;

- MpUOOPETeHNE HABLIKOB PAOOTHI HA COBPEMEHHOM yU4eOHO-HAYYHOU ammaparype 1 Ha
CEepUIHON anmapaType, IPUMEHAEMON B aHATMTUYECKON MTPaKTHKE.

1.3 MecTo AucunnInHbl (MOIYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMBbl.

Huctmumaa «®u3nyeckre METOAbl aHalli3a» OTHOCUTCS K 00S3aTeNIbHOW YacTH
brnoka 1 yudebGHoro mana nHampasienus noarotosku 04.03.01 Xumus. Mudopmanuonno u
JIOTUYECKH CBSI3aHA CO CIEAYIOINUMHU JUCHUAILUIMHAMU:

-AHanuTH4ecKas XuMus;

-IIpakTHKyM 110 AHAIUTHYECKON XUMUU;

- Heopranuueckas xumusi;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka;

- Maremaruka.

- Guznueckas Xumus;

- [IpakTHKyM 1O PU3UIECKON XUMHU.

B paMKax Kypca «Puzngeckme MCTOJbl aHAJIM3a» CTYACHTBI H3Yy4YalOT OCHOBHBIC
HOHATHUS CHEKTPOCKONUYECKUX METOJIOB aHaju3a U Oojiee MOJPOOHO 3HAKOMATCSA C CaMbIM
pacnpoCcTpaHEHHBIM METOJIOM aHaINM3a — MOJIEKYJIAPHOU aOCOpPOLIMOHHON CIIEKTPOCKONHEN B
BuaMMOI 1 Y ®@-o6nacTsx cnekTpa. [lomydeHHble 3HaHUS TOJIE3HBI AJIs YCIEIIHOTO OCBOCHUS
IPOrpaMMBbI 110 aHAJTMTUYECKON XUMHHU B 4 ceMecTpe.

1.4 IlepeyeHb MJIaHNPYeMbIX Pe3yJIbTATOB 00yUeHHMs MO JUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYEMBIMH Ppe3yJbTATAMH OCBOCHHSI 00pa30BaTeJbHOI
NPOrpamMMBbl.

N3yuenne manHON yueOHOW MUCHIMIUIMHBI HAMPAaBICHO Ha (OpMHUpOBaHHUE y OOYYAIOIIUXCS
obmenpodeccruonanpHoi komnerernuu OITK-1:

WNnne B pesynbprare uzyueHus: yueOHON AUCHUIIIMHBI 00y4JaroUIrecst
No KC Conepxxanue JTOJKHBI
KOMII€ | KOMIIETEHIIMH
fL TeHIM | (VI €€ YacTH) 3HATH yMeTh BJIAJEeTh
u
OIIK- | Cnocoben OCHOBHBIE 3aKOHBI, | PacCUUTHIBATH CHCTEMOM
1 AHAJIM3UPOBATh | IPUHLMIIBI U KOHIICHTPAIIHIO MpEeJICTaBIEHUN O
n TCOPCTUUCCKUC aHaJIUTAa 110 COBPCMCHHBIX
HUHTCPIPECTUPOB OCHOBBHI pe3ynBTaTaM CHECKTPOMETPHUICCKUX
aTb PE3YyJIbTaThbl | OIITHYCCKUX I/I3MepeHI/ISI METOAaX UCCIICAOBAHUS
XUMHNUYECCKHX MCTOA0B COCTaBa BCUICCTB U
AHATUTUYECKOTO
9KCIICPUMCHTOB, | UCCICAOBaHUMA MaTcpuaJioB;
HAOMIOAEHUN M | COCTaBa BEIIECTB U Crurxaia IpueMamMH nepexoaa
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WNune B pe3ynbprare nuzydeHus: yueOHON AUCIUIUITMHBI 00 yJaroIuecs
No KC Conepxxanue JTOJIKHBI
L. | KOMIE | KOMIETEHLHH
| TeHuu | (UM e€ 4acTH) 3HATH yMeThb BJIaJleTh
u
H3MEpEeHUn MaTEpHAIIOB,; WHTEPIPETUPOBATE | OT BEJIUUHHBI
HasHA4YCHUE U PE3yIbTAThI aHAJTUTUYECKOI'O
PUHILAI pa6OTBI BBIITOJIHCHHBIX CUTrHaJIa K
pubOpoB, aHaJl30B, KOHIICHTPAIHK
MIPUMEHSIFOLIUXCS aHAJTU3UPYEMOTO
B OITUYECKUX KOMIIOHEHTA;
METOJ[aX aHaJIN3a

2. CTpyKTYypa U cojep:KaHMe JUCHMILIHHBI.

2.1 Pacnpenesienue TPyA0EMKOCTH JUCHUILIMHBI 110 BHAaM padoT.

O6mast TpyI0EMKOCTh TUCHUILIMHBI cocTaBisieT 43ad.en. (144qacoB), uz Hux 104, 3
KOHTaKTHBIX 4acoB, 2 yaca KCP, 0,3 gaca MKP, ; waca CP u 35,7 yaca oTrBoauTcd Ha
MOJrOTOBKY K 9K3aMeHy. Pacnipenenenue mo BujaM padoT NpeCcTaBiICHO B Ta0IuUIe

Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (dacer)
3 - |- -

KonrakTHasi padoTa, B TOM YHCIe: 104,3 | 104,3
AyauTOpHBIE 3aHATHS (BCEro) 102 102
B Tom uncie:
3aHsATHS JEKIIMOHHOTO TUTIA 34 34
3aHATHS] CEMUHAPCKOTO TUTA (CEMUHAPBI, TPAKTHYECKUE HET HET
3aHSTHS)
JlaGopaTopHble 3aHATHS 68 68
HWNnas koHTaKkTHasA padora:
KoHnTposnb camocrostenbHoii padotsl (KCP) 2 2
ITpomesxyrounast arrectanus (MKP) 0,3 0,3
CamocrosiTesabHasi padoTa, B TOM 4HCJIE: 4 4
Kypcosas paboma - -
IIpopabomxka yuebHnozo (meopemuuecxkoco) mamepuand - -
Buvinonnenue unousuoyanvHuix 3a0anuii (no02omosxa
coobujenull, npeseHmayuii)
Peghepam - -
Ilooecomoska k mekyujemy KOHmMpPOIIO 4 4
KouTtpoJb:
[ToaroToBka K HK3aMeHy 35.7 | 35.7
OO0miast TpyA0€MKOCTh Yac. 144 144
qac B Tom uucne koHTakTHas 1043 | 1043

pabora

3a4. eJl. 4 4

2.2 CTpyKTypa AMCUMILIMHBI:
Pacnipenenenne BUIOB y4eOHOH pabOTBl W WX TPYIAOEMKOCTH TIO paszeiam

JUCLIUTUIMHBL.

Pasernbl (TeMbl) AMCHIUILUIMHBL, H3y4aeMble B 3 cemectpe (ounas hopma)



[Tpumeuanue: JI — nexkuuu, [13 — npaktudyeckue 3anatust / cemunapsl, JIP — nabopaTopHbie
sarsaTusi, CPC — camocrositenpHas paboTta cTyieHTa

KommuectBo yacos

pJ:; HaunmenoBanue pasneinoB AymmTopHas Calzajz;;(;){me
neia (Tem) Bcero pabora paborta
J 13 JIP
1 2 3 4 5 6 7

Baeaenne. O0mas
XapaKTEPUCTHKA (PU3UICCKUX
METOJOB aHaI13a.
Knaccudukamms.

OO01as xapakTepucTHKa
(hU3UYIECKUX METOJIOB
uccinenoBanus. TpeOoBaHus K
MmeTtoaaM. Pemraemeie 3amaun.
IIepcnexkTuBel pa3BUTHS.
AHaTuTHYESCKUN CUTHAI.
ITepexon or AC K KOHIIEHTpaIuu

12 8 1

CHeKTpOCKOIMMYECKUE METOTbI
ananmm3a. Knaccudukanusi.
ATOMHBIE ¥ MOJIEKYJISIPHBIE

2. CIIEKTpbL. MeTo bl 29 8 18 1
a0COpOITMOHHONM U SMHUCCHOHHOM
CIIEKTPOCKOITUHU

ATOMHBIE ¥ MOJIEKYJISIPHBIE
CTIIEKTPBI

CnexTpocKomnusi B BUANMOU U
yIbTpauOoIeTOBOM 00IaCTSIX.
3. | DIeKTpOHHBIE IEPEXOAbl U 49 10 38 1
AIIEKTPOHHBIE CIIEKTPBI MOJICKYJI.
AbcopOIIOHHAs CIEKTPOCKOIHUS
B BUguMoi u Y@ obiacTsx.

YcTaHoBIEHHE cOCTaBa U
MIPOYHOCTU KOMIUIEKCHBIX
COE€IUHEHMI, KOHCTaHT

4. KHCIIOTHOCTH (OCHOBHOCTH)
pEeareHToB.

Ilonstue o MeTomax
TypOUIUMETPHH, HEPETOMEeTpHUH,
crieKTpockonuu auddyzHoro
OTpa’KEHUS.

21 8 12 1

Hmozo no oucyunnune 34 68 4




2.3 Conep:xaHue pa3ieioB IMCUUILIAHBI:
2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

Ne
pas3a
ena

HanmenoBanue
pasnena (Tembl)

Coneprxanue paznena (Tembl)

®dopma
TEKYIIETro
KOHTPOJIS

2

3

4

BBenenue.

OO0m1as XxapakTepUCTHKA (HU3UIECKUX
METOJIOB UCCJICTIOBAHMS.
Knaccudukanms. TpebGoBanus  k
METO/AM. Pemaemsle 3a/1a4u.
[TepcneKTHBBI pa3BUTHSI.

VYcTHEIN
onpoc

Crnexrpockonuuec
KU€ METObI
aHaJIn3a.
Kiaccudukanms.
ATOMHBIE U
MOJICKYJISIPHBIE
CIIEKTPBHI.

CHeKTpOCKOMHYECKHE METO/IBI
ananu3a. Knaccudukanus. AToMHbIC
u MOJICKYJISIPHBIC CIICKTPBI.
CnexkTpockonusi B  BUIUMOM H
yIBTPapuOIECTOBON o0macTsix.
DJEeKTPOHHBIE MEePEeX0/Ibl u
QJICKTPOHHBIE  CIIEKTPHI  MOJICKYIL.
BeposTHOCTH  MEpexojoB  MEXIY
AJIEKTPOHHO-KOJI€0aTeNbHO-
BpalllaTeIbHBIMU COCTOSTHUSIMHU.
MHTEHCUBHOCTH TIOJIOC PA3IUYHBIX
MEPEXO0JI0B. [Ipumenenue
AJIEKTPOHHBIX CIIEKTPOB MOTJIOMICHHUS
B Ka4eCTBEHHOM M KOJIMYECTBEHHOM
aHaynuse.

YcrHBIN
onpoc
JIP

CHexTpocKomus B
BUIUMOH U
yIbTPadHrOIETOBOM
o0nacTsx.

AOcCopOIMOHHAsT ~ CIIEKTPOCKOIUS B
BuauMoii u Y@ olmacTsax. 3akoH
Bbyrepa-Jlabepra-bepa. OtkioHeHus ot
3aKOHa. OnTumu3anus yCIIOBUI
(doTroMeTpupoBaHUs.  AHAIATHYECKUH
curHasl. OCHOBHBIE THITBI PUOOPOB.
OcHoBHBIE MIPUEMBI
CHEKTPO(YOTOMETPUIECKOTO  aHAIU3a.
CriekTpoOTOMETPHUUECKOE TUTPOBAHUE.
Huddepennmanpaas
crieKTpohOTOMETPHSI.
CriekTpodoTOMETpUIECKOE
ONpelieJIeHHe COCTaBa M IPOYHOCTH
KOMITJIEKCHBIX COEIWHEHWH M KOHCTaHT
KHUCJIOTHOCTH (OCHOBHOCTH) PEareHTOB.

VYcTHBIN
onpoc. JIP

2.3.2 3aHATHSA CEMMHAPCKOIO THIIA.
3aHATUS CEMUHAPCKOTO TUIIA — HE TPEYyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.

HaumenoBaHue 1a60paTopHBIX paboT

dopma
TEKYLIETO




KOHTPOJIS

3

4

N3ydyenue yctpoiictBa U mNpHHIMIA PabOTHl CHEKTPOHOTOMETPOB U
¢dorodnexTporoIopuMeTpoB. CpaBHEHHE BO3MOXKHOCTEH pa3IMYHBIX
dotoanexTpokonopuMerpoB. CpaBHeHHE NPUOOPOB MO CXOTUMOCTHU
MOBTOPHBIX U3MepeHuil. CpaBHEHHUE CXOJUMOCTH HU3MEPEHU mpu
pPa3IMYHBIX  3HAYEHHUSIX  ONTUYECKOM  IJIOTHOCTH. [TpoBepka
WJICHTUYHOCTH KIOBET.

Otyer no
nabopaTopHOI
pabore

N3ydyenue mnipueMoB mepexojla OT AaHAJUTUYECKOTO CHUTHajla K
KOHLIEHTPALIUH. Pemenune 3ajad4. Pacuer METPOJIOTUYECKUX
XapaKTEePUCTUK METOJMKHU: JMara3oHa ONpEAeIsieMblX KOHIUECHTPAILIUH,
npenena OOHapyKEHUs

Otyer no
nabopaTopHOI
pabore

OmnpeneneHue KOHIEHTPALMU TSDKEIOrO MeTaula B pacTBOpe ¢
MCTIOJIb30BAHUEM ITPHEMOB a0COIIOTHOM CIIEKTPO(OTOMETPHH.

Otyer no
nabopaTopHOI
pabore

Ilonydenue  anexkrpoHHoro  Y®-crekTpa  OpraHM4ecKOro  BEIIECTBa.
Omnpenenenue (QYHKIMOHAIBHBIX TPYNN OPraHWYEeCKOro BElIecTBA MO
3IEKTPOHHOMY CIEKTPY.

Otuer no
nabopaTopHOI
pabore

[Ipocras cmextpodoromerpus. [Ipuemsl, cymHOCT, MeTOmOB. OmpeneneHue
KOHIICHTpAI[MK aHaJIuTa MeTo oM auddepeHImanbHol criekTpodoToMeTpuu ¢
HCTIONBb30BaHUEM TPayHpPOBOYHOTO TpaduKa, METO/ia CTaHJAPTHOM T00aBKH,
BHEIIHETo CTaHAapTa u Ap. Pemenue 3amay.

Otuer o
nabopaTopHO
pabote

Huddepenumanbuas crnekrpodoromerpusi. [Ipuembl, CyIIHOCTH METOAOB.
Omnpenenenue  KOHLEHTPALMM — aHauWTa MeToAoM auddepeHInanbHOI
CHEeKTPO(OTOMETPUH C UCIIOJIb30BAaHUEM TPallyUpOBOYHOTO rpaduka, METoAa
CTaHIAapTHOM N00aBKH, BHELIHETO CTaHAapTa U Jp. Pemenue 3amauq.

Otuer no
nabopaTopHOI
pabore

Pacyer KOHCTaHT KHUCIOTHOCTH IO PE3yJIbTaTaM CIEKTPOPOTOMETPHUUSCKUX
HU3MEpPEHUM. Y CTaHOBJIEHUE COCTaBA U MPOYHOCTH KOMILJIEKCOB.

Otuer no
nabopaTtopHoOit
pabote

Ko 6cem nabopamopnvim pabomam umeiomes memoouyeckue yKasanus, ymeepircoeHntvie na
kagedpe ananumuyecxkou xumuu Kyol'y

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThI - HE TPEeAYCMOTPEHBI

2.4 TlepeueHb YyuyeOHO-METOAUYECKOr0 oOOecHeYeHUsi VISl CaAMOCTOSITeIbHOM
padoThI 00y4arOIUXCH MO0 JUCHUIIHHE (MOAYJIIO)

IlepeueHp yueOHO-METOMUECKOTO 00eCTIeueH s TUCIIUIUTHHEI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 | Ipopabotka yueOHoro (1. MeTtonuueckue peKOMEHJAMK K OpraHU3alMK ayJUTOPHOM
(TEOpETHYECKOT0) |M BHEAYJUTOPHOW (CaMOCTOSITENHHOM) pPaOOThI CTY/IEHTOB:
Marepuana METOINYECKUE yKazaHust/ COCT. T.I1.CtopoxeHko,
T.b.ITounnok, A.B.becnanoB, H.B.Jloza. — Kpacnonap:
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Ky6anckwii roc.yu-t, 2018. 89 c.

2. T.b.Ilounnok, 3.A.TemeppamieB. AHaTUTHUECKAsT XUMHMSL.
CriekTpocKkonuyeckre MeTOoAbl aHaiau3a. YdeOHoe mocolue.
Kpacuognap, KyoI'Y, 2013.

3. T.b. [Ilounnok, 3.A.Temepmamen. MouekynspHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.

Breimonanenue
WHIBUTYaIbHBIX
3aJlaHui (ITOATOTOBKA
COOOIICHUI,
MIPE3CHTAIINN )

1. Meroaunueckue peKOMEHJAIMU K OpraHu3aluu ayJuTOPHOU
W BHEAYIUTOPHOM (CaMOCTOATENbHOM) pabOThl CTYACHTOB:
METOJIMYECKUE yKazaHus/ COCT. T.I1.CToposKeHKO,
T.b.Ilounnok, A.B.becnano, H.B.Jloza. — KpacHonap:
Ky6anckwii roc.yu-t, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepaameB. AHaIUTHYECKAsT XUMHUSL.
CreKkTpocKOnMYecKre METOJbl aHainu3a. YdeOHoe Mocolue.
Kpacnonap, KyoI'Vy, 2013.

3. T.b. Ilounnok, 3.A. TemepnameB. MouekynspHas
abcopbumonnas cnektpockonusi. Kpacnogap, Kyol'V, 2016.

IloaroroBka k
TEKYIIEMY KOHTPOJIIO

1. MeTtoauueckue peKOMEHAALNN K OpraHu3aluy ayAuTOPHON
U BHEAYAUTOPHON (CaMOCTOSITENIbHOM) padOThl CTYJEHTOB:
METOANYECKHE yKazaHust/ COCT. T.I1.CroposkeHko,
T.b.Ilounnok, A.B.becnanoB, H.B.Jloza. — KpacHonap:
Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Ilouunok, 3.A. TemepnaiieB. AHanuTH4YeCKass XUMHUSL.
CriekTpocKoNnUYecKre METOAbl aHaiau3a. YdeOHoe mocolue.
Kpacuomnap, KyoI'Y, 2013.

3. T.b. Ilounmnok, 3.A. TemeppameB. MonekynsipHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'V, 2016.

Y4eOHO-METOINYEeCKHE MaTepPHaJIbl AJIsi CAMOCTOSTENIbHOW pabOThl 0OYYAIOIINXCS U3

qyucCijla HMHBAJINJIOB MW JIHMIQ

C OrpaHUYEHHBIMH BO3MOXHOCTSIMH 310poBbs (OB3)

MpeaoCTaBJIAKOTCA B (1)OpMaX, AallTUPOBAHHBIX K OTPaHUYCHHUAM HUX 300POBbSA U BOCIIPUATHA

UHpOpMaLUu:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,
— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha s13b1ke bpaiins.

JUid U1 ¢ HapyIIEHUAMH CIIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.
JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amnmnapara:

— B I1e4aTHoO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,
— B (popme ayamnodaiina.
JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA

o0yJaromuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

B mporecce ocBoeHMs maHHON Y4eOHOW MUCIMIUIMHBI MCIOJIB3YIOTCS CIEMYIOIINE
o0Opa3oBaTeNnbHbIe TEXHOJOTUU: ayJUTOpHas paboTa B BHUJIE TPATUIIMOHHBIX (DOPM: JIEKIIUH,
CEMHUHAPBI, MPAKTUYCCKHUE 3aHATHA U T.II.; CaAMOCTOATCIIbHAA pa60Ta CTYACHTOB, I'PYIIIIOBLIC
TUCKYCCUM, 3aHATUS - KOH(EPEeHIUH, TPOBOIUTCS pa3dbop MpaKkTUYECKUX 3ajad.
HpeHYCMOTpeHI)I KOHTAKTHBIC 49acCbl, B paMKaX KOTOPLIX MPErnoaaBareiib, C O)IHOI\/'I CTOPOHBEI,
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OKa3bIBACT WHIWBUIYaTbHbIC KOHCYIBTAI[MM 10 XOAY BBIMOJTHEHHS CaMOCTOSTEIbHBIX
3aJjaHul, a C JIPYrod CTOPOHBI, OCYHIECTBIISIET KOHTPOJIb U OLICHWBAET PE3YyJIbTAaThl 3TUX
WHAWBUAYAIbHBIX 3amaHuid. Jnsg ¢Qukcanmum TBOPUECKOTO TMPOJBUIKECHUS HCHOIB3YeTCs
pEUTHHrOBasi CUCTEMa OLICHKH 3HAHUU CTYAEHTOB IO pe3yjbTaTaM IPOBEPKU MOAYIbHBIX
PEUTHHTOBBIX KOHTPOJBHBIX padOT, NPUMEHSETCS OOCYXICHHE pPEe3yJlbTaTOB pPaOOTHI
CTYJICHYECKHX HCCIIEIOBATeNIbCKUX TPYI, HEKOTOpPbIE pa3Jesibl TEOPETUYECKOro Kypca
paccMaTpUBAIOTCS C MCIOJIB30BAHUEM OINEPEKAIONIE CaMOCTOSITEIbHON PabOThI: CTYAECHTHI
MOJIy4YaloT 3aJJaHie Ha U3yYE€HHE HOBOIO MaTepuana 10 ero U3JI0KEeHHsI Ha JIEKIUH.

B pamkax uTeHHs Kypca IpeayCMOTPEHO MOCeIIeHne (PU3HKO-XUMHUYECKIX
naboparopuii DKOJIOro-aHAIUTUYECKOTO LIEHTPA U EHTPA KOJUIEKTUBHOIO MOJIb30BaHUS
Ky6anckoro rocynuBepcurera.

JInst muu ¢ OrpaHMYeHHBIMU BO3MOXHOCTSAMHM 3/I0POBBA IMPEIYCMOTPEHA OpraHu3aIus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHoYHbIe U METOAUYECKHE MATEPHAJIbI

4.1 QOueHoYyHbIe CcpeACTBA /Ui TeKYLIero KOHTPOJISI YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

4.1.1. IlpumepHbIe TeMBbI YCTHBIX COOOLICHMIA:

1. CHeKTpOCKOHH'—ICCKI/Ie METOABI aHaJIM3a CCroaHs. HepCHCKTI/IBbI 1 OCHOBHBIC
TCH/CHIIUYU PA3BUTHSI.

2. HpI/IMeHeHI/Ie SJICKTPOHHBLIX CIICKTPOB IMOIJIOMICHUA B KAYCCTBECHHOM U
KOJMYECTBEHHOM aHaJIN3e.

3. MukpoBoIHOBAs crieKTpockonus. [IpakTudeckoe MpuMEHEHHE U TEPCTIEKTHBEI
pa3BUTHSI.

4. Muddysnoe oTpaskeHue: TEOPHS U MPAKTUKA.

5. MeTozpl yCTaHOBJICHHS COCTaBa M MPOYHOCTH KOMIUICKCHBIX COSINHECHH.

6. CriekTpo(OTOMETPHYECKOE OIPE/ICIICHNE KOHCTAHT KUCIOTHOCTH (OCHOBHOCTH)
peareHToB.

4.2 Meroauyeckue MaTepuajbl, ONpeAesONIde TMPOUEAYPY OLEHMBAHUS
3HAHMI, YMEeHMIi, HABBIKOB U (WJH) ONBITA AeATEJIbHOCTH, XapPaAKTePHU3YIOLIUX 3TANbl
(popMupoBaHUsI KOMIETEHIUI

4.2.1. Bonipochl K peiTHHIOBBIM KOHTPOJIBbHBIM padoTram

PeiiTuHroBasi KOHTpoJIbHAsA padora Nel
Tema: «BBeeHne B ClIEKTPOCKONMUYECKHUE METOAbI aHAJIM3A.
CrnekTpodoTomMeTpuiecKknii MeTO1 AaHATU32)

1. TpeOGoBaHMS K COBpEMEHHBIM MHCTPYMEHTAJIBHBIM METOJIaM aHajlHh3a U UX KIacCU(pHUKaLUS.
[TonsiTue 00 aHanUTUYECKOM CHUTHajie. ['panyrpoBouHas 3aBUCHUMOCTb. CTaHIapTHbBIE
00pa3sIibl.

2. Tlpuemsbl mepexona OT aHAJUTUYECKOTO CUTHAJAa K KOHIEHTpalWU. AHATUTHYECKUH CHUTHAI
¢doHa, ocHOBHBIE UCTOUHUKHU (oHa. [Ipenen oOHapykeHUs U CIIOCO0 ero onpeAeIeHuUs.

3. WnentudukanmoHHblii mapamerp, TpeOOBaHUS, IPUMEPHI.



o

10.

11.

12.

13.

14.

15.
16.

17.
18.
19.
20.
21.

22.
23.

24.

25.

B3anMopeiicTBre AIEKTPOMAarHUTHOTO W3JIYYeHHUS B BUIUMON M Y®- 00macTsX CIEKTpa ¢
aTOMaMU U MOJIEKyJaMH. J[MCKpETHOCTh HEPreTUUYECKUX MEPEXOA0B B aTOMAX U MOJIEKYJax.
BeposiTHOCTB 3HEPreTHYECKNX NePeX010B, BPEMsl )KU3HU BO30YKIAECHHBIX COCTOSHUIMA.
Knaccudukanus 1 OCHOBHOM MPUHIIAIT METOIOB AaHATUTUIECKON CIIEKTPOCKOITHH.

ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, UX PA3JIAYUSL.

[lepeuncinre BakHEWIIME MapaMeTphbl SJIEKTPOMAarHUTHOro u3iydeHus. Onpenenure
buzndeckuii cMbIc Kod(dduimenta ODWHIITEHHA. YKKUTE OCHOBHBIC XapaKTEPUCTUKH
CIIEKTPaJIbHOM JINHUH.

XpoMohopbl U ayKCOXPOMBI. DJIEKTPOHHBIE MEPEX0/Ibl B MOJIEKYNaX. DIEKTPOHHbIE CIIEKTPbI
MoJiekyi. KonebaTenbHas CTpyKTypa 2JIEKTPOHHBIX CIIEKTPOB.

N300pa3ute OJOK-CXEMBbI CIEKTPAIbHOIO MpHOOpa, YKaXHTE€ OCHOBHBIC Y3ibl. HazoBute
OCHOBHBIE XapaKTEPUCTUKU CIEKTPAJIHHOTO MpHOopa.

CriekTpbl TOTJIOMICHUS W CIEKTPBhl HUCITyCKaHHs, OCHOBHBIE (OPMBI HX TpauuecKoro
MIPEICTABIICHMUS.

OCHOBHOM 3aKOH MOTJIOIIEHUSI 3JEKTPOMArHUTHOIO WU3JIydeHHs. DPU3MYECKUN CMBICI U
€AMHUIIBI U3MEPEHUSI MOJIIPHOTO K03()PHIIMEeHTa OTJIONICHHUS.

AHaJIUTHYECKUN CUTHAI B METOJIaX a0COPOIIMOHHOM CIIEKTPOCKOMHH U CIIOCOOBI ITepexoa OT
AQHAIUTUYECKOT0 CUTHAJIa K KOHLEHTPALUU.

OcHOBHBIE MIPUYUHBI OTKJIOHEHHUSI oT 3aKOHA Byrepa-JlamGepra-bepa B
CHEKTPOPOTOMETPUIECKOM METO/IE aHAIN3a B BUANMOHN 1 Y D-001acTsX CreKTpa.

Jaiite omnpeneneHue ONTUYECKOM IUIOTHOCTH, IIOTJIOLICHMS, IPOIYCKAaHUs. Y KaXUTE
B3aUMOCBSI3b MEXKIY 3TUMH BenuuuHamu. [lokaxkure pacyeTom, BO CKOJBKO pa3 U3MEHUTCS
ONTHYECKas IJIOTHOCTh U MPONYCKaHUE PACTBOPA, €CIU €ro KOHIIEHTPALUsI YMEHBIIUTCS HIIN
YBEJIUYUTCS B N pas.

[lepeuucnure OCHOBHBIE CITIOCOOBI MOHOXPOMATH3AIIUU H3ITYUCHHUS.

[louemy BO MHOIMX Ciy4asix ONTHUYECKYIO IUIOTHOCTh pacTBOpa CTaparoTcs HU3MEPSATh B
o0yacTu MakcMMyMa MOIJIOIIEHUS BelecTBa?

YKaxxuTe OCHOBHBIE (PAKTOPBI, KOTOPbIE HEOOXOAUMO YUUTHIBATh MIPH ONTUMHU3ALNN YCIOBUI
(dhoTOMETpUPOBAHUA.

HazoBute 0CHOBHBIN THIT IE€TEKTOPOB U3Iy4eHHs B BUAMUMON U YD olnacTsx.

Cxema ®@3OKa. OcHOBHBIE OTINYHUS CIIEKTPOPOTOMETPOB OT (POTOINEKTPOKOIOPUMETPOB.
OcCHOBHBIE ~ THNBI  KPUBBIX  (DOTOMETPUUECKOTO tuTpoBanus.  IIpeumymecrsa
(OoTOMETPUYECKOI0 TUTPOBAHUS MEpe]] KIACCHUECKUM TUTPOBAHUEM.

OmnpezneneHue KOHIEHTPALMU JIBYX WJIH Oojiee OKpalleHHBIX COEIMHEHMH Tpu UX
COBMECTHOM npucyrcTBuu. Merog @upopara, ero OCHOBHOM MPHUHIIMII.

[Tpunumn npuemoB quddepeHInaITbHON CIeKTPO(YOTOMETPUH U UX IPUMEHEHHE.
CrexTpooTOMETPUIECKOE OINpECICHHEe KOHCTAHT KUCIOTHOCTU (OCHOBHOCTH) PEareHTOB.
[TpuHIMI rpaduyecKoro U pacueTHOr0 METO/I0B.

CriekTpo()OTOMETPHUYECKOE  YCTaHOBJIEHHWE  COCTaBa  KOMIUIEKCHBIX  COEAMHEHUH.
OnpeneneHue KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB. MeTONbl HM30MOJISPHBIX CEpUil U
MOJISIPHBIX OTHOILLIEHUH.

[TpumeHeHne MOJEKYISIpHONW aOCOPOIIMOHHOM CIIEKTPOCKONUHU B BUAUMON U Y D-001acTsX.
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Tunosble 3a1a4n

e BrprunciieHne KOHIICHTPAMA B METO/IE MOJICKYJIIPHON a0COPOITMOHHOM CIIEKTPOCKOITHH C
MPUMEHEHUEM  NPUEMOB rpalydpoBOYHOTO Tpaduka, CTaHAAPTHOW J00aBKH,
CTaHIapTHBIX J100aBOK, OIPAHUYUBAOLIUX pacTBOpOB, 110 pe3yJibTaTtam
(hOTOMETPUYECKOTO TUTPOBAHHUS.

e BrpIunciieHHe KOHIEHTPAIMHU 0 PEe3yJIbTaTaM U3MEPEeHHU MeToJI0M aAuddepeHITnaaTbHON
doromerpuu.

e OmpeneneHrue KOHIEHTpAMK JBYX (WM Oojee) OKpAIICHHBIX KOMIIOHGHTOB MPHU HX
COBMECTHOM TNpuUCyTCTBUM. Pacder nuamazonHa ONpeAesIEMbIX KOHUEHTPALMN C
HCITOJIb30BAaHHUEM CIIEKTPO()OTOMETPHUECKOTO METO/Ia aHAIH3A.

PeiiTuHroBasi KOHTpOJbLHast padora Ne2
Tema: «CtaTtuctuyeckasi 00padoTKa pe3yJibTaTOB H3MepPeHHUi»

1. Cucremaruyeckue omuOKN (PU3NKO-XUMUYECKUX U3MEPEHUHN, X UCTOUHHKH.
2. IlpaBWIBHOCTh pE3yJbTaTOB XMMHUYECKOro ananusa. CrocoObl HpPOBEPKHM IMPaBUIBHOCTH
pe3yJibTaTa aHaIu3a.

3. CnyuaiiHbple OMIMOKHM, UX UCTOYHUKUA. OCHOBHOE OTIMYME CHCTEMATHYECKHX OLIMOOK OT
CIIyYaiHBIX.

4. Pacuer AOBEpPUTEILHOTO UHTEpBaJa.

5. Tlomarme mpomaxa B cepun u3MepeHUH. M3mokuTe crnocod HCKIIOUEHUsS TpoMaxa U3
CepUH U3MEpPEHUN.

6. Merogx  HauMmeHbUIMX  KBajgparoB.  IlomyueHue — ypaBHeHHe — mpsMOM UL
JKCIIEPUMEHTAIBHBIX 3HAYEHUH METOJIOM HAaWMEHBIIMX KBaJIpaToB.

7. Jaiite onpeaeneHUe MOHATHSIM: Hpefen OOHapyKEHus, [uarna3oH H3MepsieMbIX
KOHLEHTPAlUi, CEJIEKTUBHOCTb, JKCIPECCHOCTh aHaJIN3a; AHAJIMTHUYECKUN CHUTHAI;
«MIeHTU(UKAIIMOHHBIN TTapameTp".

8. Amnamutnueckuii curaan ¢ona. McTouHWMKM ero BO3HWUKHOBEHHWs.  BnusHue ¢ona Ha
npejien 0OHapyKEeHUs aHaJIUTa.

9. TlomstHe 00 OTHENBHBIX W30pPaHHBIX CIEKTPOCKONMHMYECKUX METOJaX aHaju3a,
OCHOBAHHBIX HA B3aMMOJCHCTBUH BUIUMOTO U Y D-U3JIyYEHHUs C MOJIEKYJIaMU BEILIECTBA:

e MeTo/bl He(heTOMETPUH U TYpOUTUMETPHH;
e MeToJ TBepA0(ha3HOM CEeKTPOPOTOMETPHUH;
® METOJl CIIEKTPOCKONUH JUPPY3HOTO OTPAKEHUS;

® MCTOA LIBCTOMCTPUMU.

Tunosble 3aaHUA:
- IOJIyYEHUE YPaBHEHUS MIPSAMOJIUHENHON 3aBUCUMOCTH METOAOM HAaMMEHBIIMX KBaJApaTOB;
- ICKITIOUEHUE HEHAIS)KHOTO JAHHOTO (TIpoMaxa) U3 Cepuu pe3yabTaTOB U3MEPEHHUS;
- pacuer JOBEPUTENILHOTO MHTEpBAa I pe3yJIbTaTOB CEPUU U3MEPEHHU.

3. Ilpumep bunema x peumuneo8otl KOHMPOIAbHOU pabome.
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PEATUHIOBAS KOHTPOJIBHASI PABOTA Nel

1. Ontumu3zanus yciaoBui criekTpodoTomMeTprpoBaHus. BeiOop onTUManbHOM JJIMHBI BOJTHBI.
Yyer paumama3zoHa HAWOONBIICH TOYHOCTH WM3MEPEHHS ONTHYECKOW IUIOTHOCTU. BwiOOp
onTuManbHOro 3HadeHus: pH. Yder kuHeTukn GopMUpOBaHHUS aHAIMUTHYECKOTO curHama (7

0asIoB)

2. Hwxke npuBeieHbl 3HaY€HUS! MOJIIPHBIX KOA(P(PHUIIMEHTOB MOTJIOMIEHHS KOMIUIEKCOB HUKEIIS
U KoOaJibTa ¢ 2,3-XMHOKCAIUHAUTHOIOM IIPU COOTBETCTBYIOIIMX MAKCUMYMaX IOTJIOLICHHUS:

JlmviHa BOJIHBI, HM

510

656

€Co

36400

1240

ENi

5520

17500

1,2786 r nouBsl pacTBOpMiIM U 3aTeM pazbasuiu 10 100,0 mi. Ha anukBoTHOM yacTu (25 M)
yAadWId MEUIalIIue IpuMecH; mocie qo0aBiaeHus 2,3- XMHOKCATHHAUTHONA 00bEeM JOBEIU
10 100,0 mu. Onrtuyeckas MJIOTHOCTh MOJYYEHHOIO pacTBopa B KioBere JuiMHOH 1,00 cm
paBHa 0,326 npu 510 um u 0,236 npu 656 HM. PaccumraiiTe MpPOLEHTHOE COJAEpPKAHUE
KOoOaJIbTa ¥ HUKEIIS B TIOYBE. (7 0an108).

3. B nBe mepHbIie konObl Ha 50 M1 moMecTiu 1o 10 MJT HCccTieIyeMoro pacTBopa,
coJieprKallero HuKkenb. B onHy u3 ko6 no6asunu 10 Ml CTaHAAPTHOTO pacTBOpa HUKEIIS C
tutpoM 0,0015. B 00e k01061 100aBUIM HEOOXOAUMBIE PEAreHTHI U JOBEJIN 0 METKHU.
Onrtuyeckue MIOTHOCTH MOTYYEHHBIX PaCTBOPOB OKa3anuch paBHbl 0,535 u 0,729.
OnpeaenuTh KOHIICHTPAILIMIO HUKEIISA B HCCIICIyEMOM PacTBOpEe B MOJIb/J1 ¥ MKT/MitL. (7

b6annos).

4. B3anMmoJieiicTBHE 3JIEKTPOMArHUTHOTO U3lTydeHHusT BuauMoi u Y® obmnacteii ciekTpa ¢
aToOMaMH ¥ MOJIEKYyJlaMH BelecTB. [IporcxoxaeHre aTOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB.
I'paduueckoe npeacTaBieHne CIEKTPOB UCITYCKAHUS U CIIEKTPOB MOTJIOIIECHUS. (7 6an108).

Kpumepuu oyenxu:

Ouenka

YpoBeHn

Kpurepun

Kaxnoe 3aganue B Ouiere
OIICHUBAETCS OTIPEICIICHHBIM
KOJIMYECTBOM OalljioB,
yKa3aHHBIM B Ouitere. baer 3a
KaXII0€ 3aJaHie CYMMUPYIOTCS

MTOBBIIIICHHBIH (TTPOABUHYTHIN )
YPOBEHb

Cryaent nonyuui ot 90 o
100 % oT MakKCUMaJILHOM
CYMMBI 0aJIIOB

0a30BbIl YPOBEHb

Cryzaent nonyuui ot 70 1o 90
% OT MakCHUMaJIbHOW CYMMBI
0aJuIoB

[IOPOTOBBIA YPOBEHD

Cryaent nonyuui ot 50 1o 70
% OT MakCHUMaJIbHOW CYMMBI
0aIoB

YpOBEHB HE COPMUPOBAH

CrynenTt nomyann mexee 50 %
OT MaKCHMAaJIbHOM CYMMBI
0asioB
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4.2.2.

How

No o

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.

21.

22.
23.

DoH/1 OLIECHOYHBIX CPEACTB IJI MPOBEACHHUS MPOMEKYTOUYHOM aTTeCTALMH.
[To pe3ynbraram U3ydeHus JUCHMILTUHBI IPETYCMOTPEH IK3aMEH.
Bonpocsl k 3k3ameny

TpeboBaHMsT K COBPEMEHHBIM HWHCTPYMEHTAJbHBIM METOJaM aHalu3a M UuX
knaccupukanus. Ilonstue 00  aHanuTHdeckoM — curHane. ['pagyupoBouHas
3aBUcUMOCTb. CTaHAapTHBIE 00pa3Lbl.

[Tpuemsbl mepexona OT aHATUTHYECKOTO CUTHAJa K KOHLIEHTPalUH. AHATUTHYECKUM
curHan (oHa, OCHOBHBbIE HMCTOUHUKH (oHa. [Ipenen oOHapykeHHs M CHOCOO ero
OIpeieNIeHusl.

W nenTudukamoHHbIi mapaMeTp, TpeOOBaHMs, TIPUMEPHI.

B3anMopeiicTBre 3J€KTPOMarHUTHOTO H3JIY4YeHHS B BHIAUMOW M Y®D- obOmactsx
CHEKTpa C aroMaMH M MOJeKyJaMu. J[MCKpETHOCTbh SHEPreTMYECKUX IEPEXO/I0B B
aToMax M MOJIEKylax. BeposSTHOCTb 3HEpPreTMYecKHX IEpexXo]0B, BpeMs KHU3HU
BO30YKICHHBIX COCTOSIHUU.

Knaccugukanus 1 0CHOBHON INPUHIIMIT METOA0B aHAJTTMTUYECKON CIIEKTPOCKOIHH.
ATOMHBIE Y MOJIEKYJISIPHBIE CIIEKTPbI, UX PA3JIAYUSL.

[Tepeuncnure BakHEHIIME MMapaMeTphl 3JIEKTPOMAarHUTHOrO M3iydeHus. Onpenenute
¢usnueckuit  cmpicn ko3 duumenta  DifHmTelHa.  YKaXUTE  OCHOBHBIC
XapaKTEPUCTUKH CHIEKTPAIbHOM JIMHUH.

Xpomo(opbl U ayKCOXPOMBI. DJIEKTPOHHBIE MEPEeXOAbl B MOJEKyIax. DIECKTPOHHBIE
cnekTpsl MoJiekys. KonebaTenbHast CTpyKTYpa 3JIEKTPOHHBIX CIIEKTPOB.

N300pa3zure OJ0K-CXEMbl CIEKTPAIbHOIO MPUOOPA, YKaXUTE OCHOBHBIE Y3IIBI.
Ha3zoBuTe OCHOBHBIE XapaKTEPUCTHKH CHEKTPalIbHOTO NMpuodopa.

CriekTpbl MOTTIOUICHUS M CIIEKTPHI UCITyCKAaHUs, OCHOBHBIE (DOPMBI MX TPaprUECcCKOro
IPE/CTaBICHHUS.

OCHOBHOI 3aKOH MOIJIOIIEHHUS 3JEKTPOMAarHUTHOTO U3nydeHus. OU3NUEeCKUil CMbICI
U €TUHUIIBI U3MEPEHUS MOJISIPHOTO KO PHUIMEHTA MOTIOIIEHUS.

AHAINTUYECKUH CUTHAT B METOAAaX aOCOPOLMOHHOW CHEKTPOCKONMUH W CIIOCOOBI
nepexosa oT aHATUTUYECKOI'0 CUTHaJla K KOHLEHTPALHH.

OcHOBHBIE TPUYMHBI  OTKJIOHEHHS OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(POTOMETPUUECKOM METOJIE aHaIN3a B BUAUMOHN 1 Y D-001acTsX CreKTpa.
[aiite onpeneneHne ONTHYECKOW IUIOTHOCTH, MOIVIONICHUS, NPONYCKaHUs. Y KaXUTe
B3aMMOCBSA3b MEXKIY JTHMM BenM4MHaMu. [lokakuTe pacdyeTroMm, BO CKOJBKO pa3
M3MEHUTCS ONTUYECKas IUIOTHOCTh U MPONYCKaHHUE PacTBOPa, €CIM €ro KOHIIEHTpaLUsl
YMEHBUIUTCS WJIM YBEJIIMYUTCS B N pas.

[lepeuucnure OCHOBHBIE CHOCOOBI MOHOXPOMATH3allUM U3JIyYEHUS. YKaXKHUTe
COCTaBHBIE YaCTH MOHOXPOMATOPA.

Bo160p onTumManbHON AMTUHBL BOJIHBI 17151 GoToMeTprupoBaHust. OCHOBHBIE ClTydau.
JlnanazoH MaKCHMajgbHOW TOYHOCTH IIPU HM3MEPEHMM ONTHYECKOH IIOTHOCTH
pacTBOpPOB Ha

®3Ke u cnexktpodoTomerpe.

VYkaxxute OCHOBHbIE (DaKTOPbI, KOTOPbIE HEOOXOAWMO YYUTHIBATH MPU ONTHUMH3ALUU
ycI0BUHA (POTOMETPUPOBAHUS.

HazoBuTe OCHOBHBIN THUIl JAETEKTOPOB H3JIydyeHUs B BUAUMON U Y@ obmactax u
HOPUHIMI UX paboTBhI.

Cxema ®OKa. OcHOBHBIE OTJINYUSA CHEeKTPO(HOTOMETPOB oT
(OTO3IEKTPOKOTOPHUMETPOB.

[Tpunuun npuemoB auddepeHnnaIbHONi ceKTPoGOTOMETPUH U UX IPUMEHEHHE.
OcHOBHBIE THIIBI KPHUBBIX (POTOMETPUUYECKOTO tutpoBanus. Ilpenmymectsa
(boTOMETpUYECKOT0 TUTPOBAHUS ME€PE]] KIIACCUYECKUM TUTPOBAHUEM.
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24. OnpeneneHue KOHIIGHTPAIMKM JBYX WM 0Oo0Jiee OKpAIICHHBIX COSAMHEHUU TPH HX
COBMECTHOM IpUCYTCTBUU. MeTon @upop/iTa, €ro OCHOBHOM MPUHIIMII.

25. CnexTpooTOMETPHUECKOE ONPECIICHNEe KOHCTAHT KHCIOTHOCTH W OCHOBHOCTH
JIBYLIBETHBIX PEareHTOB.

26. CnexTpooTOMETpHYECKOE YCTAHOBJICHHE COCTaBa M MPOYHOCTH KOMIDJICKCHBIX

COCTUHEHUN.
27. IlpumeHeHre MOJIEKYJISIPHON aOCOPOLIMOHHOM CIEKTPOCKONMHUU B BUAMMOH U Y®D-
o0nacTsix.
28. [lonatue o CHEKTPOCKONMUU TU(PQPY3HOTO OTpPaKEHHs, METOAaX HePeIOMETpUU H
TypOUIUMETPHH.
Tunosblie 3a1a4n
1. BrluucieHue KOHUEHTpalMidi MeTojamMu aOCoOTHOW (mpocTod) U auddepeHnrnaaIbHOR
a0COpOIIMOHHON CIEKTPOCKONUU C NPUMEHEHHEM  IPHUEMOB rpajiyupoOBOYHOTO rpaduka,

CTaHJapTHOW J100aBKH, CTaHAAPTHBIX J00ABOK, OTPAaHMYMBAIOIIMX PACTBOPOB, a TaKXKe IO
pe3ysbTartaM CeKTPO(hOTOMETPHUECKOTO THTPOBAHHMSL.

2.  OmnpeneneHue KOHIEHTpanuii AByX (Wi Ooliee) OKpAlICHHBIX KOMIIOHEHTOB MpPU HUX
COBMECTHOM IPUCYTCTBUH.
3. Pacuer uana3oHa oTpeensieMbIX KOHIEHTpaLui c HCIIOJIb30BaHUEM

CHEKTPO(POTOMETPUIECKOTO METO 1A AaHAIH3A.
4.  OrmpeneneHre KOHCTAaHT KUCIOTHOCTU (OCHOBHOCTH) IBYIIBETHBIX PEareHTOB.
5. OmnpeneneHue coctaBa ¥ MPOYHOCTU KOMIUIEKCHBIX COCTMHEHH.

IIpumep dK3aMeHANIMOHHOTO OHJIEeTA
3K3AMEHAIIMOHHBINA BUJIET Nel

1. BzaumopeiictBue Y ®- U BUAUMOTO U3ITYUYECHUS C aTOMAaMHU U MOJIEKYJIAMH.
[TpoucxoxaeHNEe aTOMHBIX H MOJIEKYJISIPHBIX CIIEKTPOB TIOTJIONIEHUS U UCITYCKaHMUSI.

2. Cxema cnektpodoTomeTpa. KpaTkas xapakTeprcThka OCHOBHBIX OJIOKOB.

3. U3 naBecku cranu maccoit 0,2542 r nocie cooTBeTcTBYIOMIEH 00padoTku momyauan 100,0
MJI pacTBOpa, COJAEPKAILEr0 TUMETUITIIMOKCUMAT HUKeNsA. OnTudeckas MmiI0THOCTh 3TOTO
pacTBOpa OTHOCUTEIBLHO pacTBopa cpaBHeHus, cogepxaiiero 6,00 mr Ni B 100,0 mi1, paBHa
0,34. [ns cranaapTHBIX pacTBOpoB ¢ coaepxkanuem 4,00; 8,00; 10,0 mr nHukens B 100,0 mn
MOJIYYHJIH TIPU TEX K€ YCIIOBUSIX OTHOCUTEIIbHBIE ONITHYECKUE TUIOTHOCTH COOTBETCTBEHHO: -
0,240; 0,240; 0,460. Beraucnuts MaccoByto 10710 (%) HUKENs B CTalIH.

VYcneBaeMoOCTh CTY/IGHTOB B TEUYEHHE CEMeCTpa KOHTPOJIUPYETCs B Tpoliecce
HAIMCAHMs PEUTHHTOBBIX KOHTPOJBHBIX paboT. Kaxmas KOHTposibHas paboTa OTHOCHUTCS K
OTIpENIeTICHHON TeMe, 3aJaHusl OLICHUBAIOTCA N0 OambHOM cucteme. [1oHOCTRIO pelieHHas
3a/1a4a OIEHUBAETCSI B 7 OAJIOB; OTBETHl HA TEOPETUYECKUE BOMPOCHI B 3aBUCUMOCTH OT UX
CIIO)KHOCTH OIIGHHBAIOTCA OT 3 a0 7 OamioB. 3a pemieHue 3a7add  JOTIOJHUTEIHHBIM
HECTaH/IaPTHBIM CIIOCOOOM | 3a MOAPOOHBIN OTBET Ha TEOPETUUECKHI BOIPOC AOOABISIFOTCS
JOTIONTHUTEIbHBIE OaiTel. KonmmdecTBo 0amioB 3a Kaxa0e 3ajaHue yKa3aHo B Ousete. bamibl,
MOJTyYEHHBIE IO PE3yJIbTaTaM HAIMMCAHUS KOHTPOJIBHON pabOTHI IO TEME, CyMMHUPYIOTCSL.

B koHme cemectpa CyMMHUPYIOTCS BC€ Oauibl, TOJyY€HHBIE CTYJIEHTOM TIO
pe3ynbTaTaM BCeX KOHTPOJBHBIX padoT. [lomydeHHas utoroBas cymma 0ajioB MOXET OBITh
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yuTe€HAa TMPU aBTOMATHYECKOM BBICTABIICHWU OSK3aMEHAIIMOHHON OIICHKH «OTIUYHO» U
«XOpOILIOH.

Kpumepuu oyenxu:

Kpurepun YpoBeHb Ouenka
Crygent nosyuui ot 90% MOBBIIIICHHBIN OTan4no
10 100% ot MakcuManbHO (MpOABUHYTHIN) YPOBEHb
BO3MO)KHOH CYMMBbI 0aJlJIOB
Crygnent nosyuni ot 80% 0a30BbIil YPOBEHD Xopowo
10 90% OoT MakKCcUMaIbHO
BO3MOXKHON CYMMBbI 0aJljioB

Crynentsl, HaOpaBe meHee 80% OT MakCHUMajabHOM CyMMBbI 0OajlIOB, CAIOT 9K3aMEH
10 JUCLUIUIMHE B YCTAaHOBJIEHHOM IOPSIZIKE.

DK3aMEHAIlMOHHBIN OWJIeT M0 aHAJIMTUYECKOW XUMHUH BKJIIOYaeT TpH 3aaanus. [lepsbie
JIBa BONPOCA MOCBALIEHbI TEOPETUUECKUM OCHOBAM XMMHUYECKOT0 aHajan3a (CM. IPUBEAECHHBII
HUKE CIIUCOK BOMPOCOB). B TpeTheM 3a1aHuu CTYIEHTY MpejiaraeTcs pelnTh 3a/1auy.

CryneHTsl 00s3aHbl CIaTh 3K3aMEH B COOTBETCTBUU C PACIIUCAHUEM U YYEOHBIM IJIAHOM.
DK3aMeH M0 JUCHUILTUHE MPeceayeT 1elb OLIEHUTh YPOBEHb (JOPMUPOBAHHUS KOMIIETEHIIUH,
pa3BUTHE TBOPUYECKOTO MBIIUICHUS, NPUOOpPETEHNE HABBHIKOB CAMOCTOSITENILHOW paboThl,
YMEHHE MIPUMEHSTH MMOTYYSHHbIC 3HAHUS JJIS1 PeLICHHs] TPAKTUYECKUX 3a]1a4.

®opma mnpoBesneHUss 3K3aMeHa (YCTHO WJIM NHCbMEHHO) YCTAHABIMBAETCS pEIICHHUEM
kadenpsl. DK3aMeHATOpYy MPEAOCTaBISIeTCS MPABO 3aJaBaTh CTYIEHTaM JOMOJHUTEIbHbBIE
BOIIPOCHI 110 BCel y4eOHOI mporpamMme JUCHMIUIMHBL. Pe3ynbraT ciauu sK3aMeHa 3aHOCUTCS
IpenoaaBaTesieM B 9K3aMEHAIMOHHYIO BEJOMOCTh M 3a4€THYIO KHUXKKY.

Kpurepun onenkmu:

- OTMETKAa «OTJUYHO» BBICTABJISCTCS C y4eTOM C(HOPMHUPOBAHHOCTH KOMITCTEHITUH,
€CJIM J1aH TOJHBIN, MPAaBUIBHBIM OTBET, MaTepHall U3JI0KEH B OMPECIICHHON JOTHYecKoin
MOCJICI0OBATEIPHOCTH JIEMOHCTPUPYETCSI MHOTOCTOPOHHOCTH TOJIXOJIOB, MHOTOACIIEKTHOCTh
o0cyxJeHusl MpoOIeMbl, YMEHHE apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUS, HAXOJIUTh
nyTn pemeHlxm IIO3HaBAaTCJIbHBIX 3a1a4, YCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'Ie,)ICTBeHHble CBA3U
MEXJy CTPOCHHEM, CBOMCTBAMU U MPUMEHEHUEM BEIECTB, B JIOTUYECKOM PACCYXACHUU U
pelIeHu  3a/1a4u HET OIMOOK, 3a7ja4a pelnieHa paliMoHaIbHBIM CIIOCO00M;

- 0TMETKA «XOPOIIO» BBICTABISETCS CTYACHTY, €CJIM OTBET MOJIHBINA U MPaBUIbHBINA Ha
OCHOBE H3YYECHHBIX TEOpHUM, MaTepual U3J0KEH B  ONPENEIEHHOM  JIOTMYECKON
MOCJIEI0BATENbHOCTH, MPU 3TOM JOIMYCKAIOTCS HECYIECTBEHHBbIE OIIMOKM B OTBETax Ha
TEOPETUYECKHE BOIPOCHI WM B PEIICHUU 3a7a4d, KOTOPBIE CTYAEHT MOKET MCIPABUTH I10
yKa3aHHIO NPENoaBaTes

- 0TMETKA «yJ0BJIETBOPHUTEJIbHO» BBICTABIISICTCS CTYAEHTY, €CIIM OTBET IOJHBIA, HO
Opd 5TOM JIONYIIEHa CYIIEeCTBEHHAas OIIMOKa WJIM OTBET HENOJHbIM, HECBSA3HBIM, He
MPOSIBIISIFOTCS  YMEHHSI IPUMEHATH TEOPETHUYECKUE 3HAHUSA IPU PEIICHHH NPAKTHYECKUX
npobieM; 3HaHHe MpeaMeTa C 3aMETHBIMU NPoOesIaMu, HETOUHOCTSIMH, HO TAKUMH, KOTOpbIE
HE CIIy’KaT NPensaTCTBUEM IS JalibHEHIIero 00y4ueHus

- OTMETKa «HEYAOBJIETBOPUTEJIbHO» BBICTABIIICTCA, CCJIM OTBCT O6H3py>KI/IBaeT
HCE3HAHUEC OCHOBHOI'O COACPKAHUA y‘{C6HOFO MaTepuaia
15



OueHOYHBIE CpeICTBAa A WHBAIWAOB W JIMI C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCS C YI€TOM UX WHAMBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NIpU HEOOXOJMMOCTH HMHBAIMIAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsI IPEIOCTABIISIETCS IOTIOHUTEILHOE BpeMs ISl TIOJrOTOBKM OTBETA Ha IK3aMEHE;

— MIPH IPOBEJICHUH TPOLETyPHI OLICHUBAHHS PE3YJIbTATOB OOYUCHNSI MHBAIHU/IOB U JIUII
C OrpaHMYECHHBIMH BO3MOXKHOCTSIMH  370pPOBBSl  MPEIyCMAaTPUBACTCS  MCIOJIb30BaHHE
TEXHHUYECKHUX CPEICTB, HEOOXOIUMBIX UM B CBSI3H C UX WHAWBUAYATbHBIMU OCOOCHHOCTSMU;

— IpH HEOOXOIUMOCTH Ui OOYYaroIUXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
370pPOBbSl ¥ MHBAIHMJOB TPOLEAYpa OLEHUBAHUS PE3YIbTATOB OOYYEHHS IO IMCIUILIHHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oneHUBaHUS pe3yIbTATOB 00yUYESHUSI MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0OPOBbS 10 JUCHUIUTUHE (MOAYINIO) MPEAyCMaTpPUBAET MPEIOCTABICHHUE
uHpopManuu B ¢GopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HMX 3JI0POBbS U BOCIIPHSTHUS
uHpOpMaLUu:

JInst 1 ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO anlapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepevYeHb MOXKET ObITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOM M JONMOJHUTEILHOI Y4eOHOH JUTEPATyPhl, HEOOXOAUMO
JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIst).
5.1 OcHoBHas JiMTEpaTypa:

1. OCHOBBI aHATUTUYECKOW XUMHUU: YIeOHUK sl cTyneHToB By3oB: B 2 T. T. 1, 2. /Tlox
pen. FO.A. 3onotoBa, M.: Akagemus, 2014.

2. OCHOBBI aHAJTUTHYECKOM XUMUHM: 3a1a4¥ U Bonpockl / o pex. F0. A. 3onorosa, T.H.
[exoBnosoii, K.B. Ockonka. 3 uznanne. M.: JlabopaTtopus 3Hanmii, 2020.

3. OCHOBBI aHATUTHYECKONW XUMHU: YUSOHHK JJIsl CTYAeHTOB By30B: B 2 T. T. 1, 2. /Tlon
pen. FO.A. 3onoroBa, M.:Akanemus, 2010.

4. Kpuctnan I'. Aranutnyeckas xumusi: B 2 1. T.1, 2/ iep. ¢ anrn. A. B. I'apmarnra u ap.
- M.: BUHOM. JIaGopaTopus 3uanuit, 2009.

5. Ilounnok T.b., Temepnmames 3.A. AHanmuTHYecKas XUMHS: CHEKTPOCKOIMMUYECKHE
METO/IbI aHaJIN3a. YueOHoe nocobue. Kpacnomap, KyoIl'y, 2013.

6. [Tounnok T.b., Temepnaes 3.A. Monekyisipaas abcopOLMOHHAs CEKTPOCKOMHSI.
Yuyebnoe nocodbue. Kpacnonap, Kyol'V, 2016.

7. Bapbanar }F0.A. OcHOBBI aHATUTUYECKON XUMHUU: IPAKTHYECKOE PYKOBOJCTBO
[DnexTponnsiii pecypce] : pykoBojactBo / FO.A. bapbanar, A.B. 'apmam, O.B. Monorapoga, E.A.
Ocwurona ; mox pen. 3omotosa FO.A., Illexosmnoo#t T.H., Ockonka K.B.. — DnexTpon.1an. —
Mockga: UznatensctBo "Jlaboparopus 3uanmii", 2017. — 465 c. — Pexxum noctymna:
https://e.lanbook.com/book/97410

JonoJiHUTeILHAS JIUTEpPaTYypa:

1. Bacwises B.I1. Aranutudeckass XUMHs: COOPHUK BOIPOCOB, YIIPAXKHCHUHN U 3a1ad: yueOHOe
nocobwue st cTyAeHToB By30B / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. Opnosa - 4-¢ u3.,
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https://e.lanbook.com/book/97410

crep. - M.: [Ipoda, 2006.

2. OCHOBBI aHAJIMTUYECKOW XMMHUU: 33/Ia4¥ M BOIPOCKHL: YIeOHOE IMOCOOMe Uil CTYACHTOB YH-
toB / oA pen. FO. A. 3omoroBa. - M.: Beiciias mkomna, 2002

3. Ilentun I0.A., Bunkos JI.B. ®usudeckue MeToapl HCCaeA0BaHusA B XumMun. M: Mup, 2003.

4. ®usnyecKkrue METOAbl HCCIICMOBAHUS HEOPraHMYECKHX BEHISCTB: ydeOHOe mocobue s
cryaentos/ og pen.A.b. Hukonbckoro. M.: Akanemus, 2006

5. Tloumnok T.b., Temepmame 3.A. MorekynsapHas aOCOPOIMOHHAS —CIEKTPOCKOIIHS.
Kpacnonap, Ky6I'V, 2016

6. Bepmunun, B.M. Aranmutrueckas xuMmus [ DIEKTPOHHBIN pecypce] : yueonuk / B.M.
Bepmmaun, 1.B. Brnacosa, .A. Hukudoposa. — IOnextpon. gan. — Cankr-IletepOypr :
Jlanb, 2017. — 428 ¢. — Pexxum nocrtyma: hitps://e.lanbook.com/book/97670

5.2. llepuoanueckue U3IaHUA:

1. «Kypnan ananutuyeckoir xumun», Poccus, Mockaa.

2. «3aBojckas naboparopus. Jluarnoctuka maTepuaiioB», Poccusi, Mockaa.
3. «AHaTUTHKa ¥ KOHTPOIbY», Poccust, EkarepunOypr.

4. Dnextponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.2. [lepuoauyeckue U31aHUsA:

1. «KypHan ananurnueckoit xumun», Poccust, Mocksa.

2. «3aBozckast nabopatopust. Jlmaraoctuka MmaTepuanony, Poccust, Mockaa.
3. «AHanuTHKa U KOHTpOIbY», Poccust, EkarepunOypr.

4. Dnexrponnas oubimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM 4KcJIe COBpeMeHHbIe NPogeccHOHATbHBIE 0a3bl
AAHHBIX U MHGOPMALHMOHHBIE CIIPABOYHbIE CUCTEMbI

Inekmponno-ouodauomeunvie cucmemst (36C):

1. 3BC «FOPAMT» https://urait.ru/

2. 3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH»
http://www.biblioclub.ru/

3. 9BC «BOOK.ru» https://www.book.ru

4. 9BC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvhnuie 6azvt Oannvlx

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Hayunas >nekrponnas 0udiaunorexka (HIB) http://www.elibrary.ru/
IIpe3npentckas oudanorexka um. b.H. Exbumna https://www.prlib.ru/
"Jlektopuym TB'" http://www.lektorium.tv/

Yuusepcurerckasi uHpopmanuonnas cucrema POCCHUS http://uisrussia.msu.ru

ook owdE

HHd)Othll{uOHHble CRpAaeovdHblEe cucmembsvl

1. KoncyabranT Ilmoc - cnpaBo4Hast mpaBoBasi cMcTeMa (JIOCTYII IO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcul c60600n020 0ocmyna

1. HNudopmannonHas cucrema "EnqnHoe 0kHO gocTyna Kk 00pa3oBaTejbHBIM pecypcam'
http://window.edu.ru/;
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2. Oopa3oBareabHblii moptaja "Yueba' http://www.ucheba.com/;

Cobocmeennvie 3n1eKmponnsle 00pazosamenvibvle U UHPOPMAUUOHHDBLE PECYPChbl
Kyol'Y

1. DuaexrpoHHbli KaTagor Hayuynoit oudamnorexu Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
2.  DiaexTpoHHas Om0mMoTeKka TPyaoB yuyeHbIx KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
IlepeyeHb JIMIEH3HOHHOI0O H CBOOOJAHO PACIPOCTPAHAEMOI0 INPOrPaAMMHOIO
olecrieyeHusl.
[Ipy mOAroTOBKE  KpaTKUX COOOIICHUUHCIIONB3YETCSl MPOrpaMMHOE OOecreueHue
MicrosoftOffice (Word, Excel, PowerPoint).

6. Meroanyeckue yKazaHMs I O0y4arOIIUXCA IO OCBOCHHMIO JAWCUHMILIMHBI
(Momy.Jis)

[lo xypcy mpeaycMOTpeHO IpPOBEICHHE JIEKIIMOHHBIX 3aHATHI, Ha KOTOPBIX J1aeTCs
OCHOBHOM CHCTEMaTH3UPOBAHHbIN MaTepHal U pa3zbsCHIIOTCA HauOoJee CIOXKHbIE aCHEKThI
M3Yy4aeMbIX METOJIOB aHAJIU3A.

Baxneillnum 3TanomM Kypca siBJsieTCs1 CaMOCTOsITe/IbHAsA padoTa 10 JUCHHILINHE,
B paMKaxX KOTOPOii CTYJEeHTbI OCYHIECTBJSAIOT MPOPAOOTKY Y4eOHOTrO (TEOPETHUECKOTO)
MaTepuana, NOArOTOBKY K TEKYLIEMY U IIPOMEXYTOUYHOMY KOHTPOJIIO, a TAK)KE BBIITIOJIHSIIOT
MHAMBUAYaJIbHbIE 3a/1aHUs (HalpUMep, TOTOBAT KOPOTKHUE COOOILEHNUS U PE3ECHTALIUN ).

Ilepen pemeHueM 3aady HEOOXOOUMO BHHUMATENBHO M3YYHUTh TEOPETUUECKUIH
MaTepHal, IpopadoTaTh KOHCIEKT JIEKIHH, pa3o0parh MpUMEpsl pemeHus 3anad. Pemienue
3aJjay peKOMEHIYEeTCsl HauMHaTh ¢ HauboJiee MPOCThIX, OIM3KUX K UMEIOLIUMCS B 33/la4HUKe
npuMepaMm. He pexoMeHIyeTcst MCHOib30BaTh TOTOBBIE KOHEYHBIE (HOPMYJIBI, KOTOpBIE
BBIBOJSATCS B IpUMeEpax pelleHMs 3aJad. 3aluch B TETpaau J0JDKHA colepKaTh (GOpMyJIbl U
BCE BBIYMCIIEHUS C YKa3aHWEM €IMHULl u3MepeHus. llpu BBIYMCIEHHAX HEOOXOAUMO
oOpamath BHUMaHUE HA MX TOYHOCTH (MCIIOJIb30BAHHME HYXKHOIO YHCIa 3HAa4alux nudp) u
coOIr0IeHHE MTPaBUJI OKPYTJICHUS.

IIpn MOAT0TOBKeE KpPaTKoro AOKJIAAA c KOMIILIOTEePHOH
npe3eHTalMeHapryMeHTHPYETC aKTyaJlIbHOCTh TEMBbI,  BBISBISIETCS MPAKTHUYECKOE M
TEOPETUYECKOE 3HAYEHHE NAaHHOro HccienoBaHusa. OCHOBHas 4acTh JOKJIAJa PacKpbIBaeT
coJlepkaHue TeMmbl. B 3akiioueHnu B KpaTKOM M cxaTod (popMe H3IararoTcsl MoTydeHHbIE
pe3ysbTaThl, MPEICTaBIAONMe COOOH OTBET Ha IJIaBHBIA BOIPOC UCCIIEAOBaHU. 31eCh XKe
MOTYT HaMe4aTbCs U JaIbHENUIINE ePCIEKTUBbI Pa3BUTHUS TEMBI.

B ocBOeHMM IUCIUIUIMHBI MHBAIMAAMU U JIULIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3/10pOBbsl OOJIBIIIOE 3HAUEHHWE MMEET WHIUBUAYalbHas ydeOHas pabora (KOHCYJIbTallMM) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WunuBuayanbHble KOHCYJNBTAIMM MO MPEIMETY SBISAIOTCS Ba)XXHBIM (PaKTOpPOM,
CHOCOOCTBYIOUIMM WHAMBHIyadu3allMd OOy4YeHHMsT M YCTAHOBJEHHUIO BOCIHUTATEIHHOIO
KOHTaKkTa MEXIy I[pernojaBaTesieM U OOy4yarouuMcsl MHBAJIWJIOM WM JIMIOM C
OTpaHMYEHHBIMH BO3MOXHOCTSIMH 3J0POBBSI.

7. Ilepeyenbp pecypcoB HHGPOPMALMOHHO-TEJICKOMMYHUKAUMOHHON  CeTH
«HHTEepHEeT», B TOM 4YHCJe COBpeMeHHbI¢ MNpodeccHoOHAIbHbIe 0a3bl [JAaHHBIX H
HH(OPMaALMOHHBIEC CIIPABOYHbIC CHCTEMBbI, HEO0X0AMMBbIE [1JIs1 OCBOCHHUS M CUHMIIIMHbBI
(MmonmyJs).

- UudopmanrionHas cipaBo4Has CucTeMa HOPMaTUBHO-TEXHUYECKOM U MpaBOBOM
uH(popMalun
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TexakcnepT (HalMOHATLHBIE CTaHAAPTHI, TPHPOIOOXPAHHBIE HOPMATHUBHEIC
JOKYMEHTBI) WWW.cntd.ru

- [lonckoBas mnatdopma, o0beuHsIOmAas peepaTuBHbIC 0a3bl TaHHBIX MyOINKAIUT
B Hay4YHBIX )KypHajax u nareHtoB http://www.webofscience.com

- bubnuorpaduueckas u pedeparnBHas 6a3za JaHHBIX

https://www.scopus.com

- CnpaBouno-mpaBoBas cucrema «Koncynsrant [Tnrocy (http://www.consultant.ru)

- baza nannbix Hay4yHoii 371eKTpOHHBIN OMOIHMOTEKH
eLIBRARY.RUhttps://elibrary.ru/

- OenepanbHas rocyaapcTBeHHas HHpopMauonHas cucrema «HanmonansHas
AIeKTpOHHAs OnbmoTeka» https://H30.pd

7. IlepeyeHb  MH(MOPMAIMOHHBIX  TEXHOJOTMH, HCHOJb3YyeMbIX  MNPH
OCyLeCTBJIeHHH 00pa30BaTeIbHOIO NpoLecca o AUCHUIINHE (MOAYJII0)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJOTHI

Hcnonb30BaHUE SIIEKTPOHHBIX MPE3EHTAUMM MpPU MPOBEICHUM NPAKTHYECKHUX
3aHATHH.

7.2 IlepeyeHb JMIEH3UOHHOIO U CBOOOJIHO PACHPOCTPAHAEMOr0 MPOrPAMMHOIO
odecneyeHusl.
HpI/I IIOAT'OTOBKE KpaTKux COO6H.[CHPII>1HCHOJ'IL3Y€TCH IIpOorpaMMHOC oOecrieueHne
MicrosoftOffice (Word, Excel, PowerPoint).

7.3 IlepeyeHb CcOBpeMeHHBIX MNpoecCHOHAIBbHBIX 0a3  JaHHBIX H
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. DnekrponHas oudanoreunas cucrema eLIBRARY.RU http://www.elibrary.ru

8. MarepuajbHo-TexHu4Yeckasi 0a3a, HeoOXoauMasi I  OCYHIECTBJICHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCUUILIHHE (MOYJIIO).

No Bun padot
OCHAII[EHHOCTh

MaTepHaJ’IBHO-TeXHI/I‘lCCKOG oOecneyeHue JAUCIHITIIMHBI (MO,Z[y.l'IH) n

1. JleKIIMOHHbBIE 3aHSITUS

YyeOHast aynuTopus Ui MPOBEACHUS 3aHATHN JIEKIIMOHHOTO THIIA,
ayn. 234c.

KommnekT yue6Ho# mebenu, natepaktuBHas qocka SMART Board,
KOPOTKO(OKYCHBI HMHTEPAKTHBHBIH MPOEKTOP, HOYTOYK, MeNoBas
JIOCKa.

MSWindows (Bxmouas Windowsmediaplayer), MSOffice (sxmrouas
MSPowerPoint), T1O mis uarepaktuHo#i nocku SMART Board

N

CemuHapCKue 3aHIATHS

He npenycMoTpensl

JlabopaTopHble 3aHATHS

ayn.242c, 252c

VYuebHble 1a00paTOpul YKOMIUIEKTOBAHHBIE CIIELUATU3UPOBAHHON
MeOeJIbi0, BBITSHKHOM CHUCTEMOW BEHTWIISAILUH, MEIOBBIMH JOCKAMH,
CpelcTBaMH TIOXKApHON 0E30IacHOCTH W OKa3aHWs IepBOU
MEIWLIMHCKOH  MOMOLIM,  JIAOOPAaTOPHBIM  OOOPYAOBaHHUEM:
cnekrpodoromerpel  LEKISS2107, cnektpodoromerp UV-1800
(Shimadzu), UK-®ypre cnexrpodoromerp O@MC 1201, a Ttakke
BcrioMorarenbHoe obopyaosanue: Becsl BCP-210, BJIK-500-M, pH-
MeTpel-noHOMepsl  Okenepr-001-3-01,  pH-metp-150, mmtkm
JIEKTPUYECKUE, MELIAJIKU MAarHUTHbIE LEKIMS1,Habopst
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http://www.cntd.ru/
http://www.webofscience.com/
https://www.scopus.com/
https://www.scopus.com/
http://www.consultant.ru/
https://elibrary.ru/
https://нэб.рф/
http://www.elibrary.ru/

XUMHYECKOH MOCYBl U PEaKTUBOB.

JlumneH3noHHbIC MIPOTPaMMBI 00paboTKn JTAHHBIX K
CHEKTPOOTOMETPY NBYIy4eBOMYy ckaHupywomemy UV 1800
(Shimadzu UV Probe, kouTtpakTt Ne32-OA/2008-2)

I'pynmnoseie VYuebuble momMerneHus (GaKyabTeTa XUMHUA M BBICOKMX TEXHOJIOTUH
(MHAMBUIYaNbHEIE) ayn.234c, 242c.
KOHCYJIbTallUN
Y4eOHble ayaUTOpUH, YKOMIUICKTOBAaHHbIE MEOENbIO, MEJIOBBIMH
JIOCKaMH, CPEACTBAaMH MOXKapHOH 0€30MacHOCTH.
Texymuii KOHTpOJb, | aya. 234c, 242c.
MIPOMEXKYTOYHAS YyeOHble ayaUTOpUH, YKOMIUICKTOBAaHHbIE MEOENbIO, MEJIOBBIMH
aTTecTalus JIOCKaMH, CPEACTBAMH MOXKapHOH 0€30MacHOCTH.
CamocTrosTenbHas CamocTrosTenpHast padoTa CTYIEHTOB OCYIIECTBIISICTCS B YATAIBHBIX
pabota 3amax OubOmmorexku KyOI'Y, 3ajme pedepaTuBHBIX KypHAJOB,

BeranciauTenbHOM 1eHTpe Ky6l'Y, WHTepHer-meHTpe, a Takke
IPYTUX ayAuTOpUsAX (paKyIbTeTa XMMHW M BBICOKHX TEXHOJOTHH C
BO3MOXHOCTBIO TIOAKIIOUEHUS K ceTu «MHTepHeT», mporpammoi
OKpPaHHOI'O YBCJINYCHUA u AOCTYyIIOM B SJICKTPOHHYIO
nH(OPMaITMOHHO-00pa30BaTEIBHYIO CpPEly YHHBEPCUTETA.
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