MuHKHCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
denepanbHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«Ky06aHckuii rocy1apCcTBEHHBIN YHUBEPCUTET
@akynbTeT XMMHUHU U BBICOKUX TEXHOJIOTUHI

YTBEPX/IAIO
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PABOUYASI MPOI'PAMMA JUCLHUILIMHBI (MOIYJIST)
51.0.22 ®U3NYECKUE METOIbI AHAJIN3A

Hamnpapnenue noarorosku/crienuanbHOcTh 04.03.01 Xummus

Hampasnennocts (mpoduiib): Oprannyeckas U OMoopraHudeckast XuMus

dopma 00ydyeHus: ouyHas

KBamudukanus (crenenp) BeIMyckHUKa bakanaBp

Kpacuomap 2025



Pa6ouas nporpamma auciurinasl OUSNYECKUE METO/IbI AHAJIN3A
COCTaBJICHA B COOTBETCTBUU C (eJIepaTbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM

ctangapTom Bbiciiero odpaszoBanusi (PI'OC BO) no HampaBieHHUIO MOATOTOBKHU
04.03.01 Xumus

[Iporpammy cocTaBuiI(H): .
[Tounnox T.b., morneHT Kadeapsl aHATUTHIECKON
XUMMH, K.X.H., JOIICHT

A.A. KayHoBa, 1o1eHT Kadeapbl aHaTUTHYECKOM %,/ /
XUMUH, K.XUM.H., JOLICHT 6077/

< /./’i‘—)" ///;/

Pabouas nmporpamma auctuminasl ®U3NYECKHUE METO/IbI AHAJIN3A
yTBEpXKACHA Ha 3aceJaHuH KaQeaphl aHATUTHIECKON XUMUHU

npoTtokod Ne 7 «17» ampens 2025 ¢

3aBenyromuii kaeapon aHaTUTUIECKOM <3
XUMUH, J.XUM.H., Ipodeccop Temepnames 3.A. _ 277

7

YTBepxaeHa Ha 3aceTaHUH Y4eOHO-METOAMYECKOM KOMUCCHH
dakynpTeTa XUMUU U BRICOKHX TEXHOJOTUN

Ne 7 «25» anpens 2025 .

[Ipencenarens YMK ¢daxynbrera xumuun

1 BBICOKMX TEXHOJIOTHUH, TOICHT becmanos A.B. AL

Penensenr:

H.K. CtpuxoB, JOKTOp XUMHUYECKUX HAYK,
npodeccop Kapeappl XHUMUH, METPOJIOTHN
u ctanaaptuzanuu Kyol'TY



1 Hdesn v 3a1auM U3y4YeHUs JUCUMILIMHBI (MOXYJISA).
1.1 lleab ocBOeHMS AUCHUNJIMHBI.
[{enbto 0OcBOEHUS TUCHUILIMHEI SIBIsieTcS (OpMUpOBaHUE OA30BBIX 3HAHUH O BUAAX

U crocobax XMMHYECKOTO aHallM3a, METOJaX OMPECNICHUsS COCTaBa BEIIECTB, BBIPAOOTKA
KOMIUIEKCa COOTBETCTBYIOLIMX YMEHHMM M HaBBIKOB M (OPMUPOBAHUE KOMIIETCHLUH B
coorBercTBUHM C TpeboBanusiMu PI'OC BO moaroroBku OakagaBpOB MO HAIPABICHHIO
04.03.01 «XuMust» 111 YCIICITHOTO OCYIIECTBICHUS MPOPECCHOHATBHON EATEILHOCTH.

1.2 3apayu IMCHUILINHEIL.

3ajauaMy OCBOEHUS JUCLUILIUHBI SIBIISIIOTCA:

- TEOPETHUYECKOE U MPAKTUIECKOE U3YyICHIE OCHOBHBIX (PM3NYECKUX METOI0B aHATN3a
Y WCIIOJIb30BAaHUE MOJIYY€HHBIX 3HAHUM TE€OPETUYECKUX OCHOB (DyH/IaMEHTAIbHBIX Pa3JIeioB
XUMHH [IPU PEIICHUH TPO(HEeCCHOHATBHBIX 337124,

- IpuoOpeTeHne HaBBIKOB PA0OTHI HA COBPEMEHHOH yueOHO-Hay4YHOH ammapaTrype u
Ha CEpUITHOM ammaparype, IPUMEHIEMON B AHAIMTUYECKON MPAKTUKE.

1.3 MecTo qucuuIInHbl (MOaYJis1) B CTPYKTYpe 00pa3oBaTe/IbHO NPOrpaMMBbl.

Juctunnuna «Pu3ndecKkue METOAbl aHajdn3a» OTHOCUTCS K 00sS3aTelbHOW 4YacTu
bnoka 1 yueGHOro miuana HampasieHus nmoarotoBku 04.03.01 Xumus. MapopmanmonHo u
JIOTUYECKH CBSI3aHA CO CJIEAYIOLIMMHU JUCUUTLIIMHAMU:

- AHamuTHYCCKas XUMUS;

- [IpakTUKyM 11O AaHAIUTUYECKOW XUMUU;

- Heoprannueckas xumusi;

- [IpakTuKyM 110 HEOPTraHUYECKOW XUMHUU;

- ®u3ukKa;

- Maremaruka.

- Ou3nyecKas XuMHSI,

- [IpakTukym no (pu3nuecKoit XuMuu.

B pamkax kypca «®Pusznueckue METOAbl aHAIN3a» CTYAEHThl M3Y4alOT OCHOBHBIE
MOHATHUS CIIEKTPOCKOMMYECKUX METOAOB aHajan3a U 0ojee MOJPOOHO 3HAKOMSTCS C CaMbIM
pacnpocTpaHEHHBIM METOJIOM aHaJIN3a — MOJIEKYJISIPHOM aOCOPOLIMOHHON CIIEKTPOCKOIIUEHN B
BuaMMOil u Y @-o06nactsx crekrpa. [loaydeHHble 3HaHUS TOJIE€3HBI JUIs YCIEITHOTO OCBOESHUS
MIPOrpaMMBbI 110 aHATMTUYECKON XUMHHU B 4 ceMecTpe.

1.4 IlepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUsI 110 JMCHHUILIMHE (MOLY.TI0),
COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM Ppe3yJbTATAMM OCBOeHHMs 00pa3oBaTebHOI
NPOrpaMMBbl.

N3yuenne nanHON yueOHOM JUCHUIUIMHBI HampaBIeHO Ha (opMupoBaHue y
oOyyaroruxcs obmenpodeccruonansuoi komrerenuu OITK-1:

Kon v HanMeHoBaHMe HHIMKATOpa Pe3ynbTaThl 00y4eHHUs IO AUCHUTIINHE
JOCTHKEHHS] KOMIIETEHITUU (3Haem, ymeem, e1adeen)
OIIK-1: Cnoco6eH aHAIM3MPOBATH M MHTEPNIPETHPOBATH Pe3yJabTaThl XHMHUYECKHX
JIKCIIEPUMEHTOB, HA0JII0ICHUI U M3MepeHuil
HNOIIK-1. 3HaeT OCHOBHBIE 3aKOHBI, IPUHIIUIIBI U TEOPETUUECKHE OCHOBBI
BKHEHIINX CIIEKTPOCKOMMYECKHX METOJI0OB UCCIIEI0BAHUS

Hcnonp3yeT 3HaHUS B | COCTaBa BELIECTB U MAaTEPUAIIOB

obnact

AQHAJIUTUYECKON YMeeT HHTepIpEeTUPOBATh PE3YIbTAThI BBIIOJIHEHHBIX

XUMHH JIJIS aHAJIM3a U | aHAJIM30B; UCIIOJIb30BaTh PyHIaMEHTaIbHbIE (PU3UKO-
UHTEPIIPETAINH XUMHUYECKHE 3HAHUS T O0BSICHEHHUS MPOIIECCOB, JICKAITNX B
pe3yJIbTaTOB OCHOBE OTJIETIbHBIX METOJIOB aHAIIM3a, sl BBLIOOpa METO/I0B U

XUMHUYCCKOT'O aHaJIM3a | METOAUK aHAJIN3a U OIITUMHU3AallUH €TO yCJ'IOBPIﬁ; O6CY)K}13TI)
PE3YJIbTAThI aHaJINn3a C IIPUBJICYCHUCM CIIPABOYHBIX TAdHHBIX.




Bnaneer cucremoil npeacTaBiIeHUd O COBPEMEHHBIX
aHAJINTUYECKUX METOJaX MCCIICIOBAHNS COCTaBa BEIICCTB 1
MAaTepUaoB;

METOJIOJIOTUEN MPOBEPKHU PE3YJIbTATOB XUMHUYECKOT0 aHAJIN3a C
MPUBJIEYEHUEM CIIPABOYHBIX JAHHBIX.

Pe3ynbpTaThl 00y4eHuUs IO JUCUUIUIMHE JOCTUTAIOTCSA B PAMKAX OCYILECTBIEHHS BCEX
BUJIOB KOHTAKTHOM M CAMOCTOSITENBHOW pPa0OThl OOY4YalOMIMXCS B COOTBETCTBHU C
YTBEP)KJICHHBIM Y4eOHbIM IJIaHOM. VIHAMKATOpBHl JOCTMXKEHUS KOMIIETEHLMH CUMTaIOTCS
c(OPMHPOBAHHBIMU TPU JTOCTHKEHUN COOTBETCTBYIOLINX PE3YJIbTATOB O0yUCHHS.

2. CTpyKTYypa M coep:KaHue TUCHUILINHBI.

2.1 PacnipeneJienne TPyA0EéMKOCTH IUCHUIJIMHBI 10 BUIaM padoT.

OO6mas TpyA0EMKOCTh AUCIUIUIMHBI cOCTaBisieT 4 3a4. en. (144 yacos), u3 Hux 104,3
KOHTakTHBIX 4yacoB, 2 yaca KCP, 0,3 yaca MKP; 4 gaca CP u 35,7 ywaca oTrBomuTCS Ha
MOATOTOBKY K 9K3aMeHy. Pacnipenenenue 1mo Bujgam paboT IpeICTaBICHO B TaOIHIIE

Bun yuebHoit pabotbl Bceero CemecTpbl
("acel)
4acoB 3 - |- -
KonrakTHasi paGoTa, B TOM 4HcJIe: 104,3 | 104,3
AynuTopHBIE 3aHATHS (BCEro) 102 102
B Tom uucie:
3aHATHSA JIEKIUOHHOTO TUIA 34 34
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI, HET HET
HPaKTUYCCKHUE 3aHATHS)
JlaGoparopHbIe 3aHATHS 68 68
HNnas koHTaKTHas padoTa:
KouTposnb camocrostenbHoii padotsl (KCP) 2 2
ITpomesxyrounast arrecranus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YHcJIe: 4 4
Kypcosas paboma - -

IIpopabomxka yuebHnozo (meopemuuecko2o) mamepuana - -
Buvinonnenue unousuoyanvhuix 3a0anuti (n0020moexa
coobwenull, npeseHmayuii)

Peghepam - -
Ilooecomoska k mekyuemy KOHmMpPOIIO 4 4
KonTpoJns:
[ToaroToBKa K 3K3aMeHY 35.7 | 357
OO0mmast TpyA0€MKOCTh Yac. 144 144
qac B Tom uncne koHTakTHas 1043 | 104.3
paborta
3a4. el 4 4

2.2 Conep:kanue TMCHUIIHHBI:

Pacnipenenenne BHJIOB ydeOHOW pabOTBI W WX TPYJOEMKOCTH II0 pasJienaM
JTUCIUTUIAHBI.

Paznens! (TeMbl) AUCIUIUTHHEL, H3y4aeMble B 3 cemectpe (ounas ghopma)



[Tpumeuanue: JI — nekiuu, [13 — npaktudeckue 3anatusi / cemuHapsl, JIP — maGoparopabie
3anstusi, CPC — camocrosiTenbHasi paboTa CTy/ICHTA.

KomnnuectBo yacos
Ne HauMeHOBaHKE Pa3aesioB A B
pas- YAUTOpHAS HEayuTop
fena (Tem) Beero pabora Has pabora
J 13 JIP CPC
1 2 3 5 6 7
Beenenue. O0mas
1 XapaKTePUCTHKA (PUINIECKUX 13 6 6 1
METOJIOB aHAJIN3A.
CHeKTpOCKOIMMYECKUE METOIBI
2 ananuza. Knaccudukanus. 19 6 12 1
ATOMHBIE ¥ MOJICKYJISIPHBIE
CHEKTPBIL.
CIHeKTpOCKOIHS B BUIUMOU U
yIbTPaPHOIETOBOM 00IACTAX.
3 DNEeKTPOHHBIE MEPEXOIbl U 51 12 38 1
ANEKTPOHHBIE CIIEKTPHI MOJIEKYII.
AGCopOLMOHHAs CIIEKTPOCKOIHS
B BUauMon u YD olOiactsx.
VYcranoBneHue cocraBa u
MIPOYHOCTH KOMILIEKCHBIX
4 COCIUHCHMI, KOHCTaHT 19 6 12 1
KHCJIOTHOCTH (OCHOBHOCTH )
peareHToB.
Ilonstue o MeTomax
5 TypOUIUMETPHH, HEPETOMETPHUH, 4 4
crieKTpockonuu aud@y3Horo
OTpaKECHUS.
Hmozo no oucyunnune 34 68 4
2.3 Coaep:xanue pa3aesioB JUCHUILIMHBI:
2.3.1 3aHATHSA JEKIMOHHOTO THIIA.
Ne dopma
HanmenoBanue
pazne- pasjiena (Temb) Coneprxanue pasjena (TeMbI) TEKYIIEro
na KOHTPOJISI
1 2 4
1. | Beenenue. OO01mmas xapakTepuCTHKa HHCTPYMEHTATbHBIX YcTHBIN
OO0masa MeToA0B aHanu3a. Kinaccuduxarusi. ompoc,
xapakTtepuctuka | TpeOoBaHMs K HHCTPYMEHTAIbHBIM METOIaM. PKP
bu3HIeCKUX du3ndyecKkue METOIbl aHATN3a, PellacMble
METOJIOB 3anaun. [lepcrekTHBBI pa3BUTHSI.
aHaJIA3a. Ananmutnueckuit curnan. [Iepexon ot AC k
KOHIIEHTpalluu. AHATUTUYECKHI cUTHAI (hOoHA.




[Ipenen oOHapyKEHUs, TUATTA30H U3MEPSIEMBIX
KOHIIEHTpaluu TOYHOCTh PE3yJIbTATOB
XAMHUYECKOI0 aHAJIN3a.
Cnekrpockonunue | CIEKTpPOCKOINYECKHE METO/IbI aHanuza. | YCTHBIN
CKHE€ METOJBI Knaccudukanus. I1eKTpOMarHuTHOE U3y4eHUE, oIIpoc,
aHanau3a. ero cpoicrBa. Bzammoneticteue vacturr ¢ OMU | JIP, PKP
Knaccugukarnus. | pa3HOH SHEprud. OJNEKTPOHHBIC TEPEXOIbl U
ATOMHBIE U 3JEKTPOHHBIE CIEKTPbl MOJEKYJd. ATOMHBIE U
MOJIEKYJISIPHBIE MOJIEKYJIIPHBIE CIIEKTPbL. UTHTEHCUBHOCTH MOJIOC
CIIEKTPBI. pa3inyHbIX epexo0B. CIEeKTpbl NOTIOEHUS U
HWCIYCKaHHUs, UX IPUMEHEHNE B KAYECTBEHHOM U
KOJINYECTBEHHOM aHanuse. OcHOBHBIE
XapaKTEPUCTUKHU CIIEKTPAIbHOMN JIMHUU.
CnexTpockorus B | AGCOpOITMOHHAST CTIIEKTPOCKONA B BUANMON U Y@ | VY CTHBIU
BHJIUMOM U obnactsax. Bzaumopeiicteue MU B Buanmoii u Y O- onpoc,
YABTPaQHUONeTOBO | OOMACTAX CIEKTpa C aTOMaMH M MOJEKYIaMH. | JIP PKP
i obmacrsx. DNEeKTpOHHBIE MTEPEXO0JIBI B MOJIEKYIIax. XpOMOQOpPHI
1 AykcoxpoMbl. BEpOsSITHOCTH MEPEX00B MEKITY
ANEKTPOHHO-KOJIe0aTeIbHO-BpaLaTeIbHBIMU
COCTOSIHUSIMU.  AHATUTHYECKUN CHUTHal. 3aKoH
Byrepa-Jlabepra-bepa. OTkinoHEeHHsI OT 3aKOHA.
OntuMuzanus YCJIOBHI (hoTomeTprpoBaHUS.
OcHOBHBIE TUTIBI TPUOOPOB.
OCHOBHBIE  TIPHEMBI  CHEKTPO(HOTOMETPUIECKOTO
aHanmm3a. CHeKTpoOTOMETPUYECKOE THTPOBAHUE.
Juddepennuanbras CHEKTPOOTOMETPHSL.
Omnpenenenne KOHLEHTpaMM JAByX H  Oonee
OKpalIeHHBIX COEIMHEHHH TPH HX COBMECTHOM
IPUCYTCTBHH.
Ycranosienue CriektpooTOMeTpHUYECKOE ONpE/Ie/ieHUe COCTaBa U | Y CTHBIN
COCTaBa " IIPOYHOCTH KOMIUIEKCHBIX COEIMHEHHH. Mertox ompoc,
IPOYHOCTH M30MOIISIPHBIX CEPHH, METOJI MOJIAPHBIX OTHOUICHHHA. | JTP, PKP
KOMILTIEKCHEIX CriekTpoOoTOpMETPUIECKOE OTpe/IeieHUe KOHCTAHT
COC/THHCHHI, KHCIIOTHOCTH (OCHOBHOCTH)) ABYLIBETHBIX PEAareHTOB.
KOHCTaHT
KUCIIOTHOCTH
(OCHOBHOCTH)
pEareHToB.
ITonsTHE O Metoael  TypOumumeTpuu,  HederomMeTpuu, | YCTHBIN
MeTomax cnekTpockonuu  audQGy3HOT0  OTPaKEHHUS. OIIpoc,
Typouaumerpun, | Haznauenne  merogoB W objmacth X PKP
HedeToMeTpUH, NIPUMEHEHUS.
CIIEKTPOCKOITUHI
QG Qy3HOro
OTPaKECHUS.

[Tpumeuanue: JIP — naboparopusie 3ausatusi, PKP — peiftunrosas koHTposnbHas paboTa

2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
3aHATUS CEMUHAPCKOIO TUIA — HE MPEyCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.



HanmenoBanue nabopaTopHbIx paboT

dopma
TEKYILEro
KOHTPOJIA

3

4

N3ydyeHne mnpuemMoB Imepexoja OT AHWIUTUYECKONO CHUTHajla K
KOHIeHTpauuu. Pemenue 3amady. Pacuer  MeTposormueckux
XapaKTEepUCTUK METOIMKH: AUANAa30HA ONPEAEIIIEMbIX KOHIIEHTpaLUH,
npejena 0OHapyKeHus

Otuer no
nmabopaTopHOH
pabote

W3yuenune ycTpoicTBa M MpPUHLOMIIA pabOTHI CIIEKTPO(OTOMETPOB U
doTosrnexTpokonopumerpoB. CpaBHEHHE BO3MOXKHOCTEH Pa3IMYHBIX
dororsekTpokoopuMeTpoB. CpaBHEHHE TPUOOPOB MO CXOTUMOCTHU
HOBTOPHBIX M3MepeHui. CpaBHEHHE CXOIUMOCTH H3MEPEHHH IpH
Pa3IMYHBIX 3HAYCHUAX ONTHYECKOW IUIOTHOCTH. [TpoBepka
UJICHTUYHOCTH KIOBET.

Otuer no
nabopaTopHOH
pabote

[Tonyyenne aOGCOPOLIMOHHOTO CIHEKTpa OKpPAIIEHHOTO0 KOMIUIEKCA
TspKesoro Merasia. OnpeeneHue ONTUMaIbHOM JUIMHBI BOJIHBI.

Otuer mo
nabopaTopHOH
pabote

[Tonyyenue 31nekTpoHHOr0 Y@D-CreKTpa OpPraHUYecKOro BEIIECTBA.
Onpenenenue GyHKIMOHAIBHBIX I'PYI OPraHUYECKOTIO BEIIECTBA 110
AIIEKTPOHHOMY CIIEKTPY.

Otuer no
nabopaTopHOI
pabore

OrmpenenieHre KOHIEHTPAIMU TSDKEJIOTO MeETajla B PacTBOpE C
HCIIOJIb30BAaHUEM  IPUEMOB  aOCOIIOTHOH  CHEKTPOPOTOMETPHUHU:
METOJIa TPaJyHPOBOYHOTO TrpaduKka, METOJa CTAHAAPTHOW NOOABKH,
BHEIIIHEI0  CTaHJapTa, MeTojJa OrPAaHUYMBAIONIMX  PAaCTBOPOB.
Pemenne 3amau.

Otyer o
nabopaTopHOH
pabote

CrieKTpoOoTOMETPUYECKOE ONPEEICHUE KOHLEHTPALUU TSAKEIO0ro
MeTaJljia B pacTBOpE C MPUMEHEHUEM METo/a J00aBKH/100aBOK.

Otuer no
nabopaTopHOI
pabote

OmnpeneneHre KOHIEHTPALIUY aHATUTA METOI0M A depeHInaIbHON
CHEKTPO(HOTOMETPHUH C UCTIOIB30BaHUEM T'PaTyUPOBOYHOTO Tpaduka,
METOJIa CTaHJapTHOM M100aBKM, BHEITHETO cTaHJapTa U Jp. Pemenue
3a;ad.

Otuer no
nabopaTtopHoOi
pabote

Pacuer KOHCTaHT KHCIOTHOCTH 1o pe3yabTaTam
CHEKTPO()OTOMETPUUECKUX H3MEPEHUN. YCTAaHOBIIEHHWE cCOCTaBa U
IPOYHOCTU KOMILIEKCOB.

Otuer no
nabopaTopHOI
pabore

Ko 6écem nabopamoprvim pabomam umeromes memoouyeckue yKa3anus, YmeepircoeHHbvle Ha
Kagedpe ananumuyecxou xumuu Kyol'yY

2.3.4 IlpumepHasi TeMAaTHKA KYPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl - He IpeayCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 olecmedyeHHs] ISl CAMOCTOAATENbHOM
padoThl 00y4YaOIIUXCS N0 AUCHUIIMHE (MOAYJII0)

[TepeueHs yueOHO-METOANMUECKOTO OOECTICUeHUs
Ne Buxg CPC JTUCITUATITMHBI 110 BBITTOJITHEHUIO CAMOCTOATEIbHON PaOOTHI
1 2 3




1 | IIpopabotka yuebHOTO
(TEOpPETHYECKOTO)
marepuaa

1. Meronuueckue PEKOMEH1alluu K OpraHu3aluu
ayIUTOPHOM W BHEAYTUTOPHOU (CaMOCTOATENIbHON) PabOTHI
CTYJICHTOB: METOIMYECKHE yKa3aHus / COCT.
T.I1. CTopoxeHko, T.b. I[lounHOK, A.B. becnaros,
H.B. Jlo3a. — Kpacnonap: Kybauckuii roc.yu-t, 2018. 89 c.

2. T.b. Tlounnok, A.A. AsapsiH, A.A. Kaynosa IIpakTukym 1o
AHAIUTHYECKOM XHUMMHU. I/IHCTPYMGHTEUIBHI)IG MCETOABI aHaJIlu3a.
Yyebnoe mocobue. Kpacnomap, Kyol'VY, 2023

3. T.b. [Tounnoxk, 3.A. TemepaameB. AHATUTHYECKAS XUMHUSL.
CrieKTpoCKONUYecKre METO/bl aHanu3a. Y4yeOHoe mocodue.
Kpacnonap, Ky6I'Y, 2013.

4. T.b. Tlounnok, 3.A.Temepnamen. MonekymnspHas
abcopO1monHas cnekrpockonus. Kpacnomap, Kyol'y, 2016.

Brinmonaenue
VHIUBUYyJIbHBIX
3agaHui (IMMOArOTOBKA
COOOIIIEHHH,
IpEe3CHTALNN)

1. Meroauueckue  peKOMEHAALUU K  OpraHu3auuu
ayTUTOPHOM M BHEAYAUTOPHON (CaMOCTOSITENIbHOMN) pabOThI
CTYJCHTOB: METOINYECKUE YKa3aHus / COCT.
T.I1. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a.
— Kpacnonap: Kybanckwuii roc.yu-t, 2018. 89 c.

2. T.b. Ilounnok, A.A. Azapsan, A.A. Kaynosa [Ipaktukym
[0 AHAJUTHUYECKONM XHUMHUHU. VHCTpyMEHTalIbHBIE METObI
aHanuza. YuyeOnoe nocodue. Kpacnonap, KyoI'y, 2023

3. T.b. [lounnok, 3.A. TemepaamieB. AHaTUTHYECKAs] XUMHUSL.
CrieKTpocKONMYeCKue METO/bl aHanu3a. YueOHoe mocobue.
Kpacuonap, Kyol'Y, 2013.

4. T.b. [lounHok, 3.A. Temepnamies. MonekynsapHas
abcopoumonnas cuektpockonusi. Kpacaomap, Kyol'Y, 2016.

IToaroroBka k
TEKYIIEMY KOHTPOJIIO

1. Meroauueckue PEKOMEHIalluu K OpraHu3alu
ayJIUTOPHOM W BHEAYIAUTOPHOU (CaMOCTOATENbHON) pabOThHI
CTYJIEHTOB: METOIMYECKUE yKa3aHus / COCT.
T.I1. Cropoxenko, T.b. [Tounnoxk, A.B .becnianos, H.B. Jlo3a.
— Kpacnonap: Ky6anckwuii roc.yn-t, 2018. 89 c.

2. T.b. Ilounnok, A.A. AzapsH, A.A. Kaynosa [Ipaktukym
M0 aHaJTUTHYECKONW XuUMHUHU. WHCTpyMeHTaldbHBIE METObI
aHain3a. YuyeOHoe nocobue. Kpacnonap, KyoI'Y, 2023
3. T.b. Ilouunoxk, 3.A. TemepaanieB. AHAIUTHYECKAST XUMUSL.
CHexTpoCcKONMMYeCKue METObl aHaIu3a. YueOHoe mocolue.
Kpacnonap, KyoI'Y, 2013.
4. T.b. [Tlounmnok, 3.A.TemepnmameB. MounexynsapHas

abcopbunonnas cnektpockonus. Kpacuomap, KyoIl'Y, 2016.

qu6HO-MCTOI[I/IquKI/Ie MaTCpHraJIbl JJI1 CaMOCTOSTEIbHOM pa60TBI 06yqa}0mnxcsi us3

YyucCijla HWHBAJIUIOB H JIHI]

C OrpaHWYEHHBIMH BO3MOXHOCTSIMH 370poBbsi (OB3)

MpeaOCTABJIAIOTCS B (bopMax, AAalITUPOBAHHBIX K OTPAHUYCHUAM UX 3JO0POBbA U BOCIIPUATHUA

nH(popManuu:

Jlis i1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B IIe4yaTHOM popme yBeTMueHHBIM HIpUdTOM,
— B (popMe >IEKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4aTtHoM (hopme Ha si3bIke bpaiins.

Jlns1 man ¢ HapyIeHusIMH cityXa:

— B 1e4atHoi dopme,

— B (popMe PIIEKTPOHHOIO TIOKYMEHTA.



Jnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATENIFHOTO amnrapara:

— B 1e4atHoi opme,

— B (hopMe PIIEKTPOHHOTO TOKYMEHTa,

— B opme ayauodaiina.

JlaHHBIN T1epeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
00yJarommxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH.

B mporuecce ocBoeHHs AaHHON Y4eOHOW AMCIMIUIMHBI MCIIOJIB3YIOTCS CIEAYIOIINE
o0pa3zoBaTeNnbHbIC TEXHOJOTHH: ayAUTOpHAs paboTa B BUJE TPAAUIIMOHHBIX (OPM: JIEKLIUH,
CEMHUHAPBI, TPAKTUYECKUE 3aHATHA U T.II.; CAMOCTOSATENbHAs paboTa CTYJACHTOB, TPYIIIIOBHIC
TMCKYCCHM, 3aHSTHS - KOH(MEpEeHIUH, MPOBOJUTCA pPa300op NPaKTHYECKUX 3ajad.
[TpexycMOTpeHBI KOHTaKTHBIE Yachl, B paMKaX KOTOPBIX MPENOaBaTelb, C OJHOH CTOPOHBI,
OKa3bIBaCT WHAMBHUIYaTbHBIC KOHCYJIBTAIMM 110 XOJIY BBIIOJHEHUS CAMOCTOSTEIbHBIX
3a7aHuil, a C APYrod CTOPOHBI, OCYLIECTBIISICT KOHTPOJb U OLEHHWBACT PE3YJIBTAThl ITHX
WHJAWBUYAIBHBIX 3amaHuid. [l (ukcamuy TBOPUYECKOTO TPOJBMXKEHUS HCTIONB3YEeTCS
PEUTHHIOBasi CUCTEMa OLECHKH 3HAHUI CTYIEHTOB MO pe3ylIbTaTaM MPOBEPKU MOJYIBHBIX
PEUTHHTOBBIX KOHTPOJILHBIX padOT, MPUMEHSETCS OOCYKICHHE pe3yJlbTaTOB pPaOOTHI
CTYIICHUYECKHX HCCIICIOBATEIILCKUX TPYII, HEKOTOPBIE pa3/iesibl TEOPETHYECKOTO Kypca
paccMaTpUBAIOTCS C UCTIOIB30BAHNUEM OIIEPEKAIOIICH CaMOCTOATENBHON PaObOTHI: CTYICHTHI
MOJTYYaloT 33JJaHNe Ha U3yYeHHEe HOBOT'O MaTepuasa 0 ero U3JI0KEHHS Ha JIeKIUH.

B pamkax dreHHMs Kypca MPEIyCMOTPEHO TIOCEHICHHE (U3UKO-XUMHUSCKUX
nabopaTtopuii  DKOJIOr0-aHAJTUTUYECKOTO IIEHTpa M IEHTPa KOJUICKTHBHOTO TOJIb30BAHUS
Kyb6anckoro rocyHuBepcureTa.

I[J'ISI Jia1 € OrpaHUYCHHBIMU BO3MOKHOCTSAMU 3JOPOBbAI MPCAYCMOTPEHA OpraHu3anus
KOHCYJII)TaIII/If/i C UCITIOJIb30BAHUEM BHGKTPOHHOfI IIOYThI.

4. OueHOYHbIe CpeACTBA [IJIA TEKYylIIero KOHTPOJIA YCHeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu

IIpumepHBIE TEMBI YCTHBIX COOOLLICHMIA:

1. Cnektpockonuueckue METObl aHaldM3a CerojiHs. IlepcreKTUBBI M OCHOBHBIE
TEH/ICHIIUH Pa3BUTHSL.

2. IlpumeHeHMe »HIEKTPOHHBIX CIEKTPOB IOMJIOIIEHUS B KAauyeCTBEHHOM U
KOJINYECTBEHHOM aHAJIN3E.

3. MukpoBoiHOBas crekTpockonus. [IpakTHueckoe NMPUMEHEHUE U TNEPCIEKTUBBI
pa3BUTHSL.

4. Iuddy3Hoe oTpaskeHUe: TEOPHS U MPAKTUKA.

5. OnTuKo-aKycTHYeCKasi CIIEKTPOCKOIHS: TEOPHSI U TIPAKTHKA.

6. TepMonMH30Bas CIEKTPOCKONHSA: TEOPHSI U IPAKTHUKA.

Meroanyeckue MaTepuaJibl, ONpeae/Isiomue NpoueaAypy OUeHUBAHUSA 3HAHUH,
YMEHHUIi, HABBIKOB U (MJIH) ONbITA AEATEIbHOCTH, XapAKTEPHU3YOIIHMX ITANbI

(opMupoBaHus KOMIIETEHIHM I

Bonpocs! K pedTHHIOBBIM KOHTPOJIBHBIM padoTam

PeiiTunroBasi koHTpoJbHas padora Nel



Tewma: «O0mas xapakTepucTuka Pu3ndecKknux MeTo0B aHanu3a. CTaTucTUIecKas
00paboTKa pe3yabTaTOB U3MEPEHUI»

1. TpebGoBanusi K COBpPEMEHHbIM MHCTPYMEHTAJIbHBIM METOJAM aHaju3a MU HUX
Kiaccuukanus.
2. llonarue 06 aHaNMTHYECKOM curHaie. ['pamynpoBouHas 3aBucuMocTb. Koaddummenrt
qyBCTBUTEIbHOCTH. [Ipenen oOHapyx eHus.
3. HWnentuduxanmoHHbIi mapaMeTp, TpeOOBaHUS, TPUMEDHI.
4. Crnocobpl mepexoja OT AHAIMTUYECKOTO CHUrHaJla K KOHUEHTPAlUU: METOJbl
rpagydpoBOYHOrO Tpaduka, OJHOrO ITAJOHA, OrPAaHUYMBAIOIIMX PACTBOPOB, CTAHAAPTHOU
N00aBKH, CTAaHIAPTHBIX 00ABOK, BHEIIHETO CTaHAAPTA.
5. IlpuHunun meTona HauMMeHbIIUX KBaapaToB. IlomydeHue ypaBHEHUS TPSIMOW IS
9KCIIEPUMEHTAJIbHBIX JAHHBIX METOJIOM HaMEHBIINX KBaJIpaToB.
6. @onoBwiii curHan (¢on). Mcrounuku ero Bo3HUKHOBEHHS. CBsI3b MHUHHUMAaJIbHOTO
AQHAJTMTHYECKOT'O CHTHAJIA U TIPeJIeia OOHAPYKEHUS C (POHOM.
7. JlaiiTe onpeneneHue TMOHATUSAM: peE3ylIbTaT XHUMHUYECKOTO aHalIHW3a, TOYHOCTh
XMMHAYECKOTO aHalu3a, mpefen oOHapyKeHHs, JWana3oH H3MEpseMbIX KOHICHTPAIWH,
CEJIEKTUBHOCTb, KCIPECCHOCTh aHAIH3a.
8. Cucremarnueckne  IOTPENIHOCTH, WX  HCTOYHHKH.  CHOCOOBI  BBIPAKCHUS
CUCTEMAaTUYECKUX MOTPEIIHOCTEH (a0COMI0THAS, OTHOCUTEIbHASI TOTPEIIHOCTH ).
9. [IpaBHIBHOCTH PE3yJIBTATOB XMMUYECKOTO aHaan3a. CriocoObl MPOBEPKH MPABHILHOCTH
pe3ynbTaTa aHamu3a.
10. IIpeun3noHHOCTh pe3ylIbTaTOB XUMHUYECKOro aHanmu3a. CirydaiiHble TOTPEIIHOCTH,
WMCTOYHUKU UX BOBHUKHOBEHHUA. OTIMYNE CUCTEMAaTHYECKHUX MOTPEIIHOCTEH OT ClyyailHbIX.
11. Bocnpous3BoaAUMOCTh U CXOAUMOCTb PE3YJIbTAaTOB XMMHUYECKOro aHanu3za. [lapamerpsl,
UCIOJIb3YEMbIE I XapaKTePUCTUKU BOCIIPOU3BOIMMOCTH PE3YJIbTATOB aHATHN3A.
12. Vyer ciy4ailHBIX TIOTpemrHOCTEel. PacueT JOBEpUTEIBHOTO HWHTEpBAJIA PE3YJIBTATOB
U3MEpEHUS.
13. Tlonstue «mmpomax». Crocod UCKITIOUYCHHUs HEHAICKHBIX JTaHHBIX (IPOMAXOB) M3 CEPHH
U3MEPEHUM.

Tunoegvie 3a0auu:

1. IlonyueHne ypaBHEHUS IPSIMOM METOJIOM HAaUMEHBIIINX KBAIPaTOB.

2. UckmroueHne HeHaIe)KHOT0 JaHHOTO (ITpoMaxa).

3. Pacuer cpenHero 3Hau€HHs U JIOBEPUTEIBHOTO WHTEpBaJla JJs pPe3y/lbTaTOB CEpUU
U3MEPEHUM.

4. Pacuet aOCOMIOTHON U OTHOCUTENIBHOMN MOTPEIIHOCTH CPEAHETO.

5. Pacuer nmpenena oOHapyKeHUS.

IIpumep Onitera K peHTHHIOBOM KOHTPOJIBHOI padore

1. HOHy‘-II/ITB YpaBHCHHC HpHMOﬁ ¢ ucnoip3oBannem MHK AJI1 MIPUBCACHHBIX NTAaHHBIX
npu OIMPECACIICHUN K06aJ'IBTa CHCKTpO(I)OTOMCTpI/I‘-ICCKI/IM MCTOOAOM UM  pacCCUUTATb
KOHIOCHTPpAHIO KO6aJIBTa B MKF/ MII U MO.IIB/J'I, €CJIM ONTUYCCKAA IIJIOTHOCTH HUCCICAYECMOI'O
pactBopa paBHa 0, 56. (5 6ann08)

Cco, /1 1.0-107 2.0-10 3.0-10 4.0-102

A 0.25 0.49 0.69 0.93
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2. Ilpu u3mepeHun MacCOBOM IO ATFOMUHUSI B MPoOaxX OBLIM MOTYYSHBI CICTYIOITHE
pe3yabTathl (B %): 12,10; 12,15; 12,25; 12,14; 12,20; 12,12. PaccuuTaiiTe cpeiHee 3HaU€HHUE
U €ro JOBEPUTEIIbHBIA UHTEPBA (4 banna).

3. Ilpenu3noHHOCTh pe3yabTaTOB XMMHMUECKOro aHanusza. CiyvailHble MOTPEIIHOCTH,
HMCTOYHUKU MX BO3HUKHOBEHUA. OTIIMUME CUCTEMATUUYECKUX MOTPEIIHOCTEN OT CIIy4ailHBIX.
[Tonsitue «mpomaxy». Croco® HCKIIOYEHHUS HEHAJSKHBIX TaHHBIX (IIPOMAxoB) U3 CEpUU
u3MepeHuit. (6 bannos)

4. JlaiiTe ompeaencHUE CICAYIONIMM MOHSATHAM: PE3yJIbTaT XUMHUYECKOTO aHaJIM3a,
JMaTa30H OMPEACNIIeMbIX KOHIICHTPAIHMA, CXOJAUMOCTh PE3yJbTAaTOB aHAIM3a, TOYHOCTH
pe3yabTaToB aHanm3a. Kak onmpenenuTh KOHICHTPALMIO BEIIECTBA METOJOM CTaHIApTHOMN
no6asku? (5 6annos)

PeiiTuHrOBasi KOHTpPOJIbLHas1 padoTa Ne2
Tema: «CriekTpockonuueckre MeTo sl aHanu3a. CIeKTPOCKONHs B BUAUMOM U
yIbTpaduoIeTOBON 0071aCTIAX)»

1. Kunaccudukanus 1 OCHOBHON HMPUHIIMIT METOJ0B aHATTUTUYECKON CTIEKTPOCKOTIHH.

2. Baxwneiimme napameTpbl 3JEKTPOMArHUTHOrO u3idydeHus. Ilpumepbl u3MeHEHUs
SHEPruy 4YacTULl MpPU B3aUMOJECHCTBUM C U3IYyYECHHUEM Ppa3JIMYHBIX CHEKTPaJbHBIX
JMara3oHOB.

3. BsammopelcTBHE 3JIEKTPOMAarHUTHOTO U3ITyYeHUS B BUIUMON U Y @- 00acTsIX crekTpa
C aroMaMM M MoOJIeKyJdaMH. JIMCKPETHOCTb DSHEPreTHYECKMX IIEPEXON0B B aroMax u
MoOJIeKy/nax. BepoATHOCTb 3HEpPreTUYECKUX IEePEXOA0B, BpPEMSl KU3HU BO30YXKIECHHBIX
COCTOSIHUM.

4. ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, UX Pa3IHyus.

5. CrnekrTpsl MOTJIOMEHNUS M CHEKTPbl UCIYCKaHHs, OCHOBHbIE (DOPMBI UX IpaHuuecKoro
MIPEACTABIICHMUS.

6. OcCHOBHbIE XapaKTEePUCTUKH CIIEKTPAIbHOMN JTUHHH.

7. Xpomodopbl M ayKCOXpPOMBI. DJIEKTPOHHBIE MEPEXOAbl B MOJEKYyJaX. DJIEKTPOHHBIE
CIIEKTPBI MOJIEKYIL.

8. AHaIMTHYECKWI CHTHAJI B MeETOJaX aOCOpPOIIMOHHOW CHEKTPOCKONMUU W CITIOCOOBI
Iepexo/ia OT aHAIMTUYECKOT0 CUTHAJIa K KOHLIEHTPALlUU.

9. [aiite ompeeneHre ONTHYECKOW IUIOTHOCTH, IMOTIJIOMICHUS, MPOMYCKaHUS. YKaXHUTe
B3aMMOCBA3b MEXAY dTUMHU BelnurMHaMU. [lokaxkure pacueTom, BO CKOJIBKO Pa3 U3MEHUTCS
ONTUYECKas TNIOTHOCTh U IPOITyCKaHUE PacTBOpa, €CJIM €ro KOHIIEHTPAIUs YMEHbIINUTCS WIN
YBEJIMUUTCS B N pas.

10. OCHOBHOIi 3aKOH TMOTJIOMIEHUS JIEKTPOMAarHUTHOTO M3TydeHUsl. OU3NYECKHI CMBICT H
€IMHUIIBI U3MEPEHHS MOJIIPHOTO KO3((DUITEHTa TOTJIOLICHHUS.

11. OcHoBHBIE TpPUYMHBI  OTKIOHEHHS OT 3akoHa byrepa-JlamOGepra-bepa B
CIEKTPO(POTOMETPUUECKOM METOJIE aHAIN3a B BUAUMON 1 Y D-007acTsAX CIIEKTpa.

12. bnok-cxema CrieKTpabHOTO TPUOOpa, OCHOBHBIE Y3JIbl M UX Ha3HAYCHHUE.

13. Tlepeuncnnre OCHOBHBIE CITIOCOOBI MOHOXPOMATHU3ALUN U3TydeHHS. Y KaXKUTE COCTaBHBIE
4acTM MOHOXpoMmaropa. OnummTe yCTPOMCTBO M MPUHUMII JEUCTBUS MOHOXPOMAaTOpPOB
Pa3IMYHBIX TUIIOB.

14. BriGop onTtuManbHOU JJIMHBI BOJIHBI A1 (poToMeTpupoBaHusi. OCHOBHBIE CIIyYaH.

15. JInana3zoH MakCUMaJIbHON TOYHOCTH MPH U3MEPEHUH ONTHYECKOH IIIOTHOCTH pacTBOPOB
Ha ®OKe u cnexkrpodoTomerpe.
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16. HazoBuTe OCHOBHBIN THII ICTEKTOPOB U3ITy4YeHUs B BUANMON 1 YD 00macTsx, OnummTe
UX YCTPOMCTBO M MPUHIIUI PAOOTHI.

17. Cxema ®OKa. OCHOBHBIC OTINYHS CIIEKTPOHOTOMETPOB OT (POTOAIEKTPOKOJIOPUMETPOB.
18. Vkaxwure OCHOBHBIC (PAKTOPBI, KOTOPbIE HEOOXOIMMO YUYHUTHIBATh MPHU ONTUMHU3AIMU
yclioBui (POTOMETPUPOBAHHUS.

19. IMpunmun npueMoB nudepeHnaTbHON CIEKTPO(HOTOMETPUH U UX IPUMEHEHHE.

20. doromerpuueckoe TUTpoBaHue. OrmnpeneneHUE TOYKH HKBHUBAJICHTHOCTH. OCHOBHBIE
TUNBl KPUBBIX TUTpoBaHuA. [IpenmyiecTBa (HOTOMETPHUECKOTO THTPOBAHUS IEPE]
KJIACCMYECKUM TUTPOBAHUEM.

21. Omnpenenenve KOHIICHTpAIIMM JBYX WM OOJiee OKPAIICHHBIX COCIWHEHUN NpU HX
COBMECTHOM mnpucytcTBuu. Merog ®@upopara, ero OCHOBHOW MPHUHIIUIIL.

22. CnektpooToMETpHYECKOe OINpeieiICHNe KOHCTAHT KHUCIOTHOCTHU M OCHOBHOCTH
JIBYLIBETHBIX PEarcHTOB.

23. CrnexktpoOTOMETPUYECKOE YCTAaHOBIEHHUE COCTaBa U MPOYHOCTH KOMILUIEKCHBIX
COCTMHEHUM.

24. TlpuMeHeHHEe MOJIEKYJISIPHOH aOCOPOIMOHHON CIIEKTPOCKONMHHA B BHIUMOH U Y®D-
o0acTsx.

25. Tlonsatne 00 OTAENBHBIX W30pPAHHBIX CIEKTPOCKONMYECKHX METOJaX aHau3a,
OCHOBaHHBIX Ha B3aWMOJICUCTBUU BUAUMOTO U YD-U3IydeHHs] C MOJIEKYJIaMH BEIleCTBa:
METOAaX TypOUIUMETpHH, HeEeIOMETPHH, CIEKTPOCKONUU AU(QYy3HOTro oTpaxkeHus. Mx
CYLIHOCTh, HA3HAYECHUE U TIPUMEHEHHUE.

Tunosble 3agaun

1. BpunciieHHEe KOHIIGHTPAIMK aHAJIWTa METOJaMH  aOCOJMIOTHOM  (IpocTod) |
muddepeHranbHol  a0COPOIIMOHHONW — CIIEKTPOCKONMH € NMPUMEHCHHEM  IPHEMOB
rpagydpoBOYHOro  rpaduka,  craHAapTHOM  J00aBKH,  CTaHAAPTHBIX  J100ABOK,
OTPaHUYMBAIONINX PACTBOPOB, a TaKXe II0 pe3yiabTaTaM CIIEKTPO(OTOMETPUIECKOTO
TUTPOBAHUA.

2. Ompenenenne KOHIEHTpAMi ABYX (WM 0oJiee) OKpAIICHHBIX KOMITOHEHTOB IPH HX
COBMECTHOM NPUCYTCTBHH.

3. Pacuer nmamasonHa  ompeaersieMbIX ~— KOHLEHTpPAIMd  C  HCIOJIh30BAHHUEM
CHEKTPO(POTOMETPUUECKOTO METO/1a aHAIM3A.

4. OmnpeneneHrne KOHCTAHT KUCIOTHOCTH (OCHOBHOCTH) JIBYLIBETHBIX PEAareHTOB.

5. Omnpenenenue cocTaBa U MPOYHOCTH KOMITJIEKCHBIX COSIMHEHHIA.

IIpumep OusteTa K peTHHIOBOI KOHTPOJIbHOI padoTe

1. JaiiTe onpeaeneHue CleAyOIIUM HOHATUAM:
1) aTOMHBII 1 MOJIEKYJISIPHBIN CIIEKTPHI MOIJIOIIEHNUS, MX IpaduyecKoe MpeICTaBICHHE;
2) u300pazute KpUBYyIO criekTpodoTomeTpuueckoro Tutposanus pactsopa Fe(Ill) pactBopom
poJaHuIa Kajausl B KUCIION Cpee;
3) UCTUHHBIE IPUYMHBI OTKIIOHEHUS OT 3akoHa byrepa-Jlambepra-bepa;
4) HazHaAueHHE MOHOXPOMATOpPa DSJIEKTPOMArHUTHOIO M3IY4YEHMsI, ONUIINTE MPUHIIHUII
JENCTBHS IPU3MEHHBIX MOHOXPOMATOPOB;
5) nepeuncauTe OCHOBHBIE (PAaKTOPBI, KOTOPhIE HEOOXOIMMO YUUTHIBATh NMPU ONTUMHU3ALUU
ycaoBuid (OTOMETpUPOBaHUS. (5 6anios)

2. U3 mnaBecku ctamu Maccoit 0,3500 r mocnme cooTBeTCTBYOIIEH 00pabOTKH
npurotopuan 100,0 mn pactBopa, comepxamero MnOs m Cr;07%, W W3MEpHIH €ro
OINTUYECKYIO TUIOTHOCTH MPU CBETOPMIBTPAX C Aspp=530 HM H Aspy=430 HM (As30, Asz0). B
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IIECTh MEPHBIX KOJIO BMecTUMOCThIO 25,0 Mi momectunu 2,5; 4,0; 5,0 M3 cTaHmapTHOTO
pactBopa mepmanranara (T(Mn)=0,00005) wim guxpomara (T(Cr)=0,00060), pazbaBuim
BOJIOM 710 METKU U (JOTOMETPUPOBAJIH MPHU TEX KE YCIOBUSX.

Omnpenenure mMaccoByto 100 (%) Mn u Cr B cTanu 1o cieayrommMm aaHHbiM (7
bannos).

[TapameTtp CrangapTHBI pacTBOp Hcenenyemslit
KMnOg4 K2Cr,0O7 pacTBop

V, wn 2,5 4,0 5,0 2,5 4,0 5,0 -

As3s 0,233 0,367 0,462 - - - 0,273

Auzo 0,097 0,152 0,193 0,431 | 0,638 | 0,782 0,842

3. [lpunnun meroma auddepeHnHaTbHON CHEKTPOPOTOMETPUH. YKaXKHTE, B KaKUX
cllyyasix TPUMEHSIOT mpHeMbl auddepeHnuanbHoil  cnekrpodoromerpuu. HaszoBute
AQHAJTUTHYECKUI CHTHAJI, U3MEPSEMBbIN ATHM METOJIOM. Kakue OCHOBHBIC TIPUEMBI ITEpexo/ia
OT BEJIMYMHBI AHATUTHYECKOTO CHTHAJAa K KOHIEHTPAMK WCIONB3YIOT B METO/E
muddepeHnranbHON ClIeKTPOOTOMETPUH, U3IIOKHUTE X IPUHIUIL. (7 6aA/1108)

4. B 2 mepnsie kosiobl Ha 100,0 M momectunu mo 25,0 M1 pacTBOpPOB, COAEPIKALTUX
Menb. B ogry no6aswmm 5,0 M crangaptHOro pactBopa cyibdara meau (Tq=0,00300). B
o0e KonObl BBENM peareHThl W pa3zbaBuwiaM Bomoil A0 metku. Ilpu ¢oromerpupoBanun
pPacTBOPOB TOJIYYMJIA 3HAYEHUS OTHOCHUTENHHOW ONTHYECKOW IUIOTHOCTH AoTHx=0,420;
A0THx+=0,560. OnpenenuTs KOHIEHTPALUIO Meu (T/]1) B aHAIM3UPYEMOM PacTBOpPE, €Clin
pactBop cpaBHeHus cojaepxkai 0,15 r Cu B 50,0 M. YkakuTe UCTIOIB3YEMBIH B 9TOM CITydae
MIpHeM Mepexo/a OT aHAJTUTUYECKOTO CUTHaJa K KOHIIEHTPAIUH. (5 6an108)

Kpurepun onieHKkH peliTHHIOBBIX KOHTPOJIbHBIX PadoT.

Kaxq:[oe 3aJaHuc B ouiere OLCHUBACTCA ONPEACICHHBIM KOJIUYCCTBOM 6aJ'IJ'IOB,
YKa3aHHbIM B ounere. bame! 3a KaXXJ0€ 3aJaHUC CYMMUPYIOTCA

Onenka YpoBeHb Kpurepun

MTOBBIIICHHBIN Cryaent nomyuun ot 90 1o 100 %

OTIIMYHO . .
(MpOIBUHYTBIN) YPOBEHb | OT MAKCUMAaJIbHOIN CyMMBI OaJIIOB

Crynent nomyqwi ot 70 1o 90 %

XOpOILIOo 0a30BbIl YPOBEHD .
OT MaKCUMaJIbHOW CyMMBI 0ajlJIoB
. Crynent nosyumi ot 50 1o 70 % ot
YJIOBJIETBOPUTEIBHO MOPOTOBBII YPOBEHB .
MaKCHMAaJIbHOM CyMMbI OaJIJIOB
Crynent nonyuni menee 50 % ot
HEYIOBJIETBOPUTEIHHO YPOBEHb HE CPOPMHUPOBAH

MaKCUMAIBHOW CyMMBI OQJIJTOB

JK3aMeHANMOHHbIE MATEPHAJIbI JJIS1 IPOMEKYTOUHOM aTTecTanum (IK3aMeH)
Bomnpocsl k 3k3ameny
1. TpeGoBaHMs K COBPEMEHHBIM HHCTPYMEHTAJIBHBIM METO/IaM aHATN3a U UX KJIacCU(UKALIKSL.

[TonsTne 00 ananmuTudeckoMm curHane. ['pagyupoBouHas 3aBucumocTh. Koaddumment
qyBCTBUTEIHHOCTH. CTaHAApTHBIE 00Pa3IIbL.
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2. IlpueMbl mepexoia OT aHAJUTUYECKOTO CUTHalla K KOHUEHTpauuu. [IpuHuun mertona
HauMEHBIINX KBa/IpaToB. [Tonyuenue YpaBHEHUS psAIMOit I ¢
9KCIIEPUMEHTAIBHBIX JaHHBIX METOJOM HaUMEHBIINX KBAIPATOB.

3. AnanuTHueckuil curHan (oHa, OCHOBHBIE MCTOYHMKH (oHa. [Ipenen oOHapyxeHHS H
crnoco0 ero omnpenenenus. /[namna3on usmMepseMbIX KOHIEHTpALUH.

4. UnentuduKaoHHbII apaMeTp, TpeOOBaHMs, TPUMEPHI.

5. PesynpraT = XMMHYECKOrO  aHaJM3a,  TOYHOCTb  XUMHYECKOIO  aHAJM3a,
CEJIEKTUBHOCTbD, 3KCIIPECCHOCTH aHAIN3a.

6. IlpaBwibHOCTH  pe3yiabTaToB  XuUMHuYeckoro  aHanmuza. CrocoObl  MPOBEPKH
IIPaBWIBHOCTH pe3yipTaTa aHaiau3a. CHUCTEMATUYECKHE MOIPEUIHOCTH, WX MCTOYHHUKH.
CriocoObl BBIpaXKEHUs CHCTEMAaTUYECKUX IOIpelHocTeil (abcooTHas, OTHOCHUTENIbHAs
IIOTPEIIHOCTb).

7. [Ipeun3noHHOCTh pe3yJIbTaToOB XUMHYECKOTO aHamnusza. Cityualinbie
MOTPEIIHOCTH, MCTOYHMKM HUX BO3HUKHOBEHHUsA. BocCImpou3BOIMMOCTh M CXOJUMOCTh
pe3yJIbTaTOB XMMHMYECKOro aHaiu3a. [lapameTpel, HCIONB3yeMblE Il XapaKTEPUCTHKHU
BOCIPOU3BOJIMMOCTH PE3yJbTATOB AHAIM3A. YUET CIy4YalHbIX mnorpemHocted. llonstue
«apomax». Criocob UCKIIIOUYEHUs IPOMAaX0OB U3 CEpUU U3MEPEHUH.

8. Kimaccudukanust 1 OCHOBHOM NMPUHIIUI METO/IOB aHATUTHYECKON CIIEKTPOCKOITHH.

9. Baxxnelinye napaMeTpbl 2JIEKTPOMarHUTHOTO U3ay4deHus. IIpuMepsl H3MEHEHUs SHEPTUN
YacTHUIl IPU B3aUMOJICHCTBUU C U3JIyYEHUEM PA3JINYHBIX CIIEKTPaIbHBIX 1MANIa30HOB.

10. B3aumopeiicTBre 31€KTPOMarHuTHOTO U3IydeHHs B BUAUMOM 1 Y®- obnacTsax cnekTpa
C aromMamMM M MoJieKyldaMH. JIMCKPETHOCTb SHEPreTHYEeCKHX IEepexol0B B aroMax u
MoOJIeKyJaX. BeposTHOCTb SHEpreTHYecKUX Iepexo/loB, BpeMsl JKU3HU BO30YXKAEHHBIX
COCTOSIHUM.

11. AToMHBIE U MOJEKYJIAPHBIE CHEKTPBI, UX pa3inuusa. CIEKTPbI MOMVIOMIEHUS U CIEKTPbI
UCIYCKaHUsl, OCHOBHbIE (OpMBI HUX Tpaduueckoro mnpencrtaBieHus. OCHOBHBIC
XapaKTEPUCTUKU CIIEKTPAIbHON JIMHUH.

12. Xpomodopsl U ayKCOXPOMBI. DJIEKTPOHHBIE MEPEXOAbl B MOJIEKYyJaX. DJIEKTPOHHBIE
CIIEKTPBI MOJIEKYIL.

13. AHanuTHuYecKUi CHUrHail B MeTofaxX aOCOpOLMOHHON CIEKTPOCKONHUU M CHOCOOBI
Iepexo/ia OT aHAIMTUYECKOT0 CUTHAJIa K KOHLIEHTPALlUU.

14. OcHOBHOW 3aKOH MOTJIOLIEHUS 3JIEKTPOMArHUTHOTO W3NMydeHUs. PU3NYECKUN CMBICIT
MOJISIPHOTO KO3 duuueHTa mnornomeHus. OCHOBHbIE NPUYMHBI OTKJIOHEHHUS OT 3aKOHa
Bbyrepa-JlamGepra-bepa B cniektpodoromMerpruueckoM MeToqe aHanu3a B BUAUMON U Y D-
00J1acTSX CHeKTpa.

15. brok-cxema criekTpaiabHOro mprudopa, OCHOBHBIE Y3JIbl U UX Ha3HAUEHUE.

16. MonHoxpoMaTop, €ro OCHOBHbIE 4YacTH. OCHOBHBIE CIOCOOBI MOHOXPOMATH3ALUH
U3NydyeHus. YCTPOMCTBO U MPUHLUI ACUCTBUS CBETOQUIBTPOB, MPU3M U JUPPAKIIUOHHBIX
pemeTok. BeiGop onTUManbHOM IMHBI BOJIHBI U1 (POTOMETPUPOBAHUS.

17. lnana3oH MakCUMaJIbHON TOYHOCTH IIPU U3MEPEHUHN ONTUYECKON INIOTHOCTH PACTBOPOB
Ha ®5Ke u ciektpodoTomeTpe.

18. OCHOBHbIE THUIIBI JETEKTOPOB H3JIyueHUs B BUAMMON M Y@ o0nacTaX U NPUHLHUI HX
paboThI.

19. Cxema ®3OKa. OcHOBHBIE OTJIHYHUS CIEKTPOGOTOMETPOB OT (HOTOIIEKTPOKOIOPUMETPOB.
20. Vkaxure OCHOBHBIE (DAKTOPBI, KOTOpPbIE HEOOXOIMMO YUHUTBHIBATH MPU ONTHUMU3ALUU
yclioBUi (POTOMETPUPOBAHHUS.

21. Ilpunuun npuemoB AuddepeHnnanbHoM CieKTpoPOTOMETPUN U UX TPUMEHEHHE.

22. ®oromerpuueckoe TUTpoBaHue. OIpeneneHre TOYKM SKBUBAIEHTHOCTH. OCHOBHBIE
TUOBl KPUBBIX TUTpoBaHMA. [IpenmyiiecTBa (HOTOMETPHUUECKOTO THTPOBAHUS IEpE]
KJIACCUYECKUM TUTPOBAHUEM.

23. OmpeneneHre KOHIEHTPALMU JBYX WIM Oojiee OKpAlIeHHbIX COEIMHEHMH NpU HX
COBMECTHOM npucyrcTBuH. Meron ®@upopara, ero OCHOBHOW MPUHIIHIL.
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24. CnekTpo}OoTOMETPUUECKOE OIpECICHHe KOHCTAHT KHUCIOTHOCTH M OCHOBHOCTH
JBYLIBETHBIX PEareHTOB.

25. CnektpooToOMETpHUECKOe YCTAaHOBJIEHHE COCTaBa U MPOYHOCTH KOMILIEKCHBIX
COCIMHECHUM.

26. ITlpuMeHeHHE MOJICKYISIPHOW aOCOPOIIMOHHOW CIEKTPOCKONHMH B BUIUMOH U Y-
o0acTsX.

26. Ilonatue o0 oOTHOENbHBIX W30paHHBIX CIEKTPOCKONMMYECKUX METOJax aHalu3a,
OCHOBAaHHBIX HAa B3aUMOACHCTBUM BUAMMOTO U YD-U3IIydeHHUs C MOJIEKYyJIaMU BEUIECTBA:
MeToJlaX TypOounuMerpuu, HederomMeTpuu, crnekrpockonuu auddysnoro orpaxenus. Mx
CYILHOCTh, HA3HAYEHUE U TPUMEHEHHE.

Tunoevie 3a0auu
1. BeruucieHue KOHIEHTpAIMH MeToJaMu aOCOMOTHOU (TIpocToil) u auddepeHnnantbHOM
aOCOpOLIMOHHOIN CIEKTPOCKONHMH C TNPHUMEHEHHEM IPHEMOB TPaJyHMpPOBOYHOTO Tpaduka,
CTaHJIapTHOW 100aBKH, CTaHIAPTHBIX A00ABOK, OTPAHMYMBAIOLIUX PACTBOPOB, a TAKXKE IO
pe3yabpTaTtaM CreKTpo()OTOMETPUIECKOTO TUTPOBAHHUS.
2. OmpeneneHre KOHUEHTpaluud ABYX (WM OoJiee) OKpAlIeHHBIX KOMIIOHEHTOB IMPHU HX
COBMECTHOM TIPUCYTCTBHH.
3. Pacuer jawmamasona  ompedenseMbIX ~ KOHLUEHTpAaUA €  HCIOJIb30BaHUEM
CTIEKTPO(POTOMETPUIECKOTO METO 1A aHAJIH3A.
4. OnpeneneHre KOHCTAaHT KUCIOTHOCTH (OCHOBHOCTH) JIBYIIBETHBIX PEareHTOB.
5. Onpenenenre cocTaBa v MPOYHOCTH KOMIUIEKCHBIX COSAMHEHUM.
6. MckmoueHne HeHaJIe)KHOTO JaHHOTO (MpoMaxa).
7. Pacuer cpeaHero 3HaueHHWs W JIOBEPUTEIBHOIO HMHTEpBalia U PE3YJIbTaTOB CEPHH
HU3MEpPEHHUIA.
8. Pacuer abconOTHON U OTHOCUTEIBLHOW NOTPELIHOCTH CPETHETO.
9. Pacuer npenesna oOHapyKeHUS.

IIpumep 3K3aMeHAIHOHHOTO OHJIeTa

3K3AMEHAIIMOHHBIN BUJIET Nel

1. AmnamuTHueckuil curHam M cHnocoObl IMepexoja OT aHAIUTHUYECKOro CHUrHajga K
KOHIICHTPAILlUU B METOJIE MOJEKYJISIpHONW abCOpOIIMOHHON crieKTpomeTpun. 3akoH byrepa-
JIambGepTta-bepa.

2. JladiTe onpenencHHsI CISTYIONINM ITOHSATHSIM:

1) wupeHTHUKAMOHHBII apaMeTp,

2) JWAana3oH ONpeeieMbIX KOHIICHTPAIIHH,

3) MPELU3HOHHOCTH PE3yJIbTATOB XUMUYECKOTO aHAIN3a,

4) wmoHoxpomaTop Y® u BUANMOIO CBETa,

5) cmekTpodoToMeTpHYECKOe TUTPOBAHKE (TIPHMEPHI KPHBBIX TUTPOBAHUS).

3. Omnpenenute MOJSAPHBIA KO3(PHUIMEHT TMOTJIOMIEHUsI, COCTaB H KOHCTAHTY
YCTOMYMBOCTH KoMIUlekca MLn mo cienyomuMm JaHHBIM (KOHIEHTpPAMU HCXOJIHBIX
pactBopoB M?* u L paBusI 8-10° M):

PactBop O0Bem O6bem A
pactBopa M?*, Mn pactBopa L, ma (mpu | = 1cm)

0 10 0 0,000

1 9 1 0,104

2 8 2 0,210

3 7 3 0,314

4 6 4 0,419
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5 5 8 0,507
6 4 6 0,571
7 3 7 0,574
8 2 8 0,423
9 1 9 0,211
10 0 10 0,000

VYcneBaeMoOCTh CTYJEHTOB B TEUEHHE CeMecTpa KOHTPOJIMpPYeTCs B Ipolecce
HaIMCaHUsl PEHTUHTOBBIX KOHTPOJIBHBIX paboT. Kaxnas kKoHTpoibHas paboTa OTHOCUTCS K
OIIpEJIeJICHHON TeMe, 3a/1aHusl OLICHUBAIOTCS MO OAJJIbHOM CHUCTEME B 3aBUCUMOCTH OT HX
CIIOXKHOCTU. 3a pellleHHe 3aJaud JONOJHUTEJILHBIM HECTaHJApTHBIM CIIOCOOOM U 3a
MOJPOOHBIM OTBET HA TEOPETUYECKUH BOMPOC JOOABIAIOTCS JONOJIHUTENbHbIE Oalljbl.
KonmnuectBo 06amioB 3a KaxIoe 3ajJaHMe yKa3zaHO B Owiere. bamiel, momydeHHbIE MO
pe3yiabTaTaM HalluCaHHUs KOHTPOJIbHOM paboThl 10 TEME, CYMMUPYIOTCS.

B koHLe cemecTpa CyMMUpPYIOTCA Bce Oalljibl, IOJyYEHHBIE CTYIEHTOM 10
pe3yiabTaTaM BceX KOHTPOJIbHBIX paboT. [lomydenHas ntoropas cymma OajioB MOXKET ObITh
yYUT€HA IIpU AaBTOMATHUYCCKOM BBLICTABJICHUU 3K3aMCHaHI/IOHHOI\/JI OLICHKHU <«OTJIMYHO» H
«XOPOLIO».

Kpurepuu YpoBeHb Ouenka
Crynent nmonyumi ot 90% 1o "
ya 0 yd A [MOBBIIIEHHBIN
100% ot MakCcHUMaJILHO OTJIINYHO

o IPOJABUHYTHIN OBEHb
BO3MOXKHOH CYMMBI 0ajlioB (npozBuHyTHIii) yp

Cryaent nonyuun ot 80% 10
90% oT MakCHUMaJIbHO 0a30Bbli YPOBEHD Xopomuio
BO3MOXKHOM CyMMBbI 0ajlJIoB

Crynentsl, HaOpasie MeHee 80% OT MaKCUMalIbHOW CyMMBI 0aJlJIOB, CAIOT IK3aMEH
M0 JUCHUITIJIMHE B YCTAHOBJICHHOM IIOPSAOKE.

OK3aMEHAIlMOHHBIA OWJIET MO aHATUTMYECKOW XUMHMM BKJIIOYAaeT TpU 3a/JaHusl.
[lepBble nBa BOmpoca IMOCBSIIEHBI TEOPETUYECKUM OCHOBAM XMUMHUYECKOIO aHaiu3a (CM.
IIPUBEJICHHBIN HUXKE CIIMCOK BONPOCOB). B TpeTheM 3ajaHnu CTYeHTY NpeaiaraeTcs pelnTh
3a1ady.

CryneHTbl 00s3aHbl CAATh 3K3aMEH B COOTBETCTBUU C PACHHCAHUEM U Y4E€OHBIM
IUTAaHOM. OK3aMeH MO JUCHMIUIMHE MpecienyeT Leidb OLEHUTh yYpOBEHb (OPMHUPOBAHUS
KOMIIETEHIINH, pa3BUTHE  TBOPYECKOTO  MBIIUIEHUS, TPHOOpPETEHHE  HABBIKOB
CaMOCTOSITENIbHOM paboThl, yMEHHE MPUMEHSTh IOJYyYEHHbIE 3HAHUS U1 PELICHUS
MIPAaKTUYECKUX 3a]1a4.

®dopma npoBeieHust YK3amMeHa (YCTHO HIIM TUChMEHHO) YCTaHABIMBACTCS PelIeHUEM
Kadenapel. DK3aMeHaTOpy MpPEJOCTaBISAETCs MPABO 3a/1aBaTh CTYIEHTaM JOIMOJHUTEIbHbIC
BOIIPOCHI 10 BCEH yueOHOIl mporpamme TUCHUIUIMHEL. Pe3ynpTaT ciauu s3Kk3aMeHa 3aHOCUTCS
[IPENOJABATENIEM B OK3aMEHALIMOHHYIO BEIOMOCTD U 3a4ETHYIO KHUKKY.

Kpurepun oneHuBaHus pe3yaibTaTOB 00y4eHHUs!

Oyenka Kpumepuu oyenusanusn no sxkzameny
JlaH TmOnHBIA, TNpPaBWIBHBIA OTBET, MaTepual U3JI0XKEH B
. OnpeaeIeHHON JIOTUYECKON TOCJIEIOBATEIIBHOCTH
Buicokuii yposenn
JIEMOHCTPUPYETCS MHOT'OCTOPOHHOCTh MOAXO0/0B,
«5» (omauumo)
MHOT'0aCIIEKTHOCTb 00CYXKIeHUS po0JIeMBl, yMEHUE
apryMEeHTUPOBAaTh COOCTBEHHYIO TOYKY 3PEHHS, HAXOIUTh IMYTH

16



pelIcHUsT II03HABATENIbHBIX 3a7a4, YCTaHaBIUBATh IIPUYUHHO-
CIICICTBEHHBIC CBSA3M MEXKAY CTPOCHHMEM, CBONCTBAMH W
IIPUMEHEHUEM BEILECTB, B JIOTMYECKOM PACCYKICHUHU U PELICHUU
3aJjauu HeT ouMO0K, 3a/1a4a pelieHa paroHaIbHbIM CIIOCOOOM.
OTBeT NOJHBIM W NPAaBUIBHBIM Ha OCHOBE U3YYEHHBIX TEOpUH,
MaTepuan U3JI0KEH B OIpeAeIEHHON JIOTUYECKOU
IIOCJIEIOBATEILHOCTH, IIPU 3TOM JOIIYCKAIOTCS HECYIECTBEHHBIC
OIMOKM B OTBETaX Ha TEOPETUYECKHE BOINPOCHI WM B PELICHUU
3a/la4yd, KOTOpbIE CTYIEHT MOJKET HCIPAaBUTh II0 YKa3aHUIO
IpenoaaBareds.

OTBeT MOJNHBIA, HO MPH 3TOM JONYIICHA CYIIECTBEHHAs OLIMOKa

Cpeonuti yposers
«4» (xopowio)

Tlopocoswiii 9 .
osern « 3y WIM OTBET HEIOJIHbIN, HECBA3HBIA, HE MPOSABISAIOTCA YMEHHUS
(y goeﬂemeo " MPUMEHSTh TEOPETUYCCKHE 3HAHUS MPHU PEIICHUU MPAKTUYCCKUX
Y P npoOiieM; 3HaHHWE TpeAMeTa ¢ 3aMEeTHBIMH  Ipobenamu,
mejibHO)

HETOYHOCTSAMHU, HO TAKHUMHU, KOTOPBIE HE CIIY>KAT MPENATCTBUEM IS

JlasipHeiero o0y4yeHusl.

Munumanenoiti | OTBET 0OHAPYKUBAET HE3HAHNE OCHOBHOTO COJIEP)KaHusl y4eOHOTO
YpoGens «2» Marepuaia.

(Heyooeremeo-
pumenvHo)

OrneHouHble CpPEeACTBa JUIsl MHBAIMJOB U JIMIl ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM UX WHAMBUIYAIBHBIX TICUXO()U3NIECKUX 0COOCHHOCTEH.

— IpU HEOOXOJMMOCTH MHBAJIMJAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0OPOBBSI ITPEIOCTABIISICTCS TOTIOTHUTENILHOE BPEMs JJIsl TIOATOTOBKY OTBETA HA K3aMEHE;

— IIPU IPOBEJICHUU MTPOLIEIYpPhl OLICHUBAHUS PE3YIbTATOB 00yUEHUs] MHBAIM/IOB U JIUI]
C OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbS IPEIYCMATPUBACTCS HCIOJIH30BAHUE
TEXHUYECKHUX CPEJICTB, HEOOXOAMMBIX UM B CBS3M C MX MHIUBUAYAJIbHBIMH OCOOCHHOCTSMU;

— TpU HEOOXOAMMOCTH ISl OOYYaIOMIMXCS C OrpaHUYEHHBIMH BO3MOKHOCTSIMHU
3/I0pOBbsI U MHBAIMJOB IMpOLEAYypa OLIEHUBAHUS pPe3yJbTaToOB OOYy4EHHUS O JUCLUIUIMHE
MOJKET MTPOBOJIUTHCS B HECKOIBKO JTAIOB.

[Tponetypa olieHUBaHMS PE3YJIbTATOB O0YUEHUSI MHBAIM/IOB U JIUL C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBS TI0 JUCIHIUIMHE (MOJYIO) MPEIyCMaTPUBAET MPEIOCTABICHNE
uHpopmanuu B (opMmax, aJalTUPOBAHHBIX K OIpPAaHUYEHUSM MX 370POBbS M BOCHPUSATHS
nH(popManuu:

JUnist a1 ¢ HapyIeHUsIMH 3pEHUS:

— B IleyaTHOM popme yBeIMUEeHHBIM HIpUdTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JIns AL ¢ HapyIeHusAMH CilyXa:

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA
00yJaroIuXxcs.

5. IlepeyeHb OCHOBHOM M JONOJTHHUTEILHON Y4e0HOM JIUTEpaTyphbl, HCOOXOAUMOMH
JJISL OCBOEHMSI AMCUUIJIMHBI (MOIYJIst).

5.1 OcHoBHas1 IUTEpPaTypa:
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OCHOBBI aHATTUTUYECKOM XMMHUH: YUeOHHK Ui CTyAeHTOB By30B: B 2 T. T. 1, 2. /Ilon pexn.
I0.A. 3omoToBa, M.: Akanemus, 2014.

OCHOBBI aHAJTUTHYCCKOW XMMHH: 3amadd u Bompockl / mox pen. FO. A. 3omoroma, T.H.
[lTexoBuosoit, K.B. Ockonka. 3 uznanue. M.: Jlabopatopus 3uanwmii, 2020.

Kpuctnan I'. Anamutudeckas xumusi: B 2 1. T.1, 2/ mep. ¢ anri. A. B. 'apmama u ap. - M.:
BHHOM. Jla6oparopus 3Hanmit, 2009.

[ounnox T.b., Temepnamer 3.A. AHanuTHYeCKas XHUMHUS: CHEKTPOCKOMHYECKAE METOJBI
aHanm3a. YaebHoe nocobue. Kpacunomap, Kyol'Y, 2013.

[ounnok T.b., Temepnames 3.A. Monekynspnas abcopOIHOHHAs CIIEKTPOCKONus. Y ueOHOoe
nocobue. Kpacuoaap, Kyol'Y, 2016.

Bapbanatr HO.A. OcHOBBI aHaTUTHYECKOH XHMHH: TIPAKTHYECKOE PYKOBOACTBO
[DnexTpoHHbIN pecype] : pykooacTeo / FO.A. bap6anar, A.B. I'apmamn, O.B. MoHoraposa,
E.A. OcunoBa ; mom pem. 3onoroBa O.A., Illexosmoso#r T.H., Ockomka K.B.. —
OnekTpoH.naH. — Mocksa: M3marenscrBo ""Jlaboparopus 3uanuit”, 2017. — 465 c. — Pexum
noctyna: https://e.lanbook.com/book/97410

[Mounnox T.b., Azapsa A.A., KaynoBa A.A. IIpakTHKyM IO aHATUTHYECKOW XUMHM.
HHucTpyMeHTa bHBIE METOIBI aHaIu3a. YyeOHoe nmocooue. Kpacuonap, Kyol'y, 2023.
[ounnox T.b., KaynoBa A.A., AzapsH A.A., [lpakTukym IO aHaJIMTUYECKOW XHMMHHU.
XuMUYecKre METo bl aHalIn3a. YueOHoe nocobue. KpacHonap, Kyol'y, 2024.

JlonoJIHUTeIbHAS JTUTepaTypa:

BacunweB B.I1. Aranutrueckast XuMusi: COOPHHUK BOIIPOCOB, YIPaXXHEHHUH U 3a7a4: yueOHOe
rmocobwue i cTyaeHToB By30B / B. I1. Bacunses, JI. A. Kouepruna, T. JI. OpnoBa - 4-e u3s.,
ctep. - M.: [poda, 2006.

OCHOBBI aHAIUTHYECKON XMMHUU: 33Ja4d U BOIPOCHL: yueOHOe rmocodue il CTyJeHTOB YH-
toB / mof pen. FO. A. 3onotoBa. - M.: Beiciias mkomna, 2002

[Tentun 10.A., Bunkos JI.B. ®usnyeckue MeToasl uccienoBanus B xumuu. M: Mup, 2003.
dusnyeckre METOJbl WCCIENIOBAHMS HEOPraHMYECKHX BElIeCTB: ydeOHOe mocobue s
crynentos/ nof pea.A.b. Hukomsckoro. M.: Axagemus, 2006

Bepumann, B.M. Ananutnueckas xumusi [DneKTpoHHBIH pecypc] : yueOnuk / B.J.
Bepuunun, U.B. Brnacosa, 1.A. Hukudoposa. — Dnektpon. naH. — Cankt-IletepOypr :
Jlanb, 2017. — 428 ¢. — Pexxum noctyna: https://e.lanbook.com/book/97670

5.2. llepuoanueckne N31aHUA:

1. «OKypHan ananutnaeckor xumun», Poccusi, Mockaa.

2. «3aBojckas nabopartopus. Jluarnoctrka Matepuanony, Poccusi, Mockaa.
3. «AHanuTHKa U KOHTPOJb», Poccus, ExatepunOypr.

4. Dnextponnas 6nbmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnuTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe MPo(ecCHOHATbHbIE 0a3bl

JAHHBbIX U I/[Hq)OpMaIII/IOHHble CIIPaABOYHBIC CUCTEMBI

DJ1eKTPOHHO-0u0In0TeuHbIe cucTeMbl (IBC):

DBC «FOPANTY https://urait.ru/

9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
DBC «BOOK .ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agbrwnE

18


https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

IIpodeccnonanbHbie 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuanst uzgarenascrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnaunoreka (HIb) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBBI BEAYUIUX 3allaAHBIX HAYYHBIX JXYPHaJIOB HAa
POCCI/II/ICKOI/I iatdopme HaydHbIx xypHanoB HOUMKOH http://archive.neicon.ru
7. HanmonanwpHas snekTpoHHas OuOnMoOTeka (IOCTym K DJIEKTPOHHOH OMOIMOTEKe
nuccepraiuii Poccuiickoit rocymapersenHoi oubimoreku (PI'B) https://rusneb.ru/
8. Ilpesumenrtckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/
9. DnekrponHas komteknus Okcdopackoro Poccuiickoro @ouma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. VYuuBepcurerckas uHpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

SANEE i

»

NudopMmanmoHHbie CIPABOYHbIE CHCTEMBI.
1. Koncynbrant [Tnroc - cipaBo4Hasi mpaBoBasi cucTeMa (JIOCTYII IO JIOKAITBHON
CETH C KOMITBIOTEPOB OMOJIMOTEKH )

Pecypcbl cBOOOAHOTO 1OCTYHA:

1. AmepuKaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlosHbIe TEKCTHI KaHAJCKUX Auccepraruii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHHCTEpCTBO HayKHU U BbIcIIero oopazoBanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblii moptan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Mudpopmanuonnas cucrema "EnnHoe oKHO J0OCTyna K 00pa3oBaTeIbHbIM
pecypcam" http://window.edu.ru/;

7. Enunas xomnekius iudpoBbIx 00pa3oBaTeIbHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. @enepasibHBII LEHTP UHPOPMAIIMOHHO-00pa30BaTENbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoekt ['ocynapcTBeHHOr0 HHCTUTYTa pycckoro si3bika uMeHu A.C. [lymkuna
"O0pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMarmoHHbIN moptan "Pycckuii s3pik" hitp://gramota.ru/;

11. Cmyx0a TeMaTH4ecKuX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnoapu u suImKIoneauu hitp://dic.academic.ru/;

13. O6pa3zoBarenbHblil mopTan "Yueda" http://www.ucheba.com/;

14. 3axonormpoekt "O6 obpazoBanuu B Poccuiickoit @enepannu". Bonpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC 2JIEKTPOHHBbIE 00pa3oBaTe/IbHbIe H HHPOPMAIHOHHBIE PecypChl
KyoI'V:
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1. DJIEeKTPOHHBIN KaTajor Hayunoit OnbIMoTEKN KyoIl'y
http://megapro.kubsu.ru/MegaPro/Web

2. DJIEeKTpOHHAs oubroTeka TPYJI0B YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MoayapHOro quHaMU4eckoro odoydenus http://moodle.kubsu.ru

4.  ba3a yueOHBIX IUIaHOB, yueOHO-METOJMUECKUX KOMIUIEKCOB, MyOIUKaui 1
koH(pepenmwmii http://mschool.kubsu.ru/

5. bubmmorexka HHPOPMALMOHHBIX peCypcoB Kadeapsl HHPOPMALMOHHBIX
oOpa3oBaTenbHbIX TeXHOJIOTHH hitp://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB qokymeHToB Kyol'Y http://docspace.kubsu.ru/

7.  DieKkTpoHHBIE 00pa3oBaTeNbHbIC pecypchl Kadeapbl HHPOPMAIIMOHHBIX CUCTEM H
TexHosoruii B obpazoanuu KyOl'Y u Hayuno-meromuueckoro xypnama "LIKOJIbHBIE
I'ObI" http://icdau.kubsu.ru/

IlepeyeHb JIMIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHSAEMOr0 IMPOrPaMMHOIO
o0ecrieyeHusl.
HpI/I IMOATOTOBKC KpPAaTKHUX COO6I.L[6HI/II71 HCIIOJIB3YCTCA IMPOrpaMMHOC oOecrieueHne
Microsoft Office (Word, Excel, PowerPoint).

6. Metoanueckue ykKa3aHusl Ui O0YYAKOIIHXCH MO OCBOEHHIO JHCHMILIUHBI
(MoayJis)

[To kypcy npenycMOTpeHO NpPOBEIEHHUE JIEKLIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTcs
OCHOBHOI CHCTEMaTU3UPOBAaHHBIM MaTepual U pa3bACHAIOTCS HauOOJee CIOXKHbBIE ACTIEKThI
M3y4aeMbIX METOJIOB aHAJIN3A.

Baxneiimum 3tanom Kypca SIBISIETCSI caMOCTOSITeNbHAs padoTa MO JAUCUUIUIMHE, B
paMKax KOTOpPOW CTYIEHTbl OCYLIECTBISIOT MpOpaboTKy Yy4eOHOro (TeopeTHYecKoro)
MaTepuaia, HOJr0TOBKY K TEKYIIEMY U IPOMEXYTOUHOMY KOHTPOJIIO, a TAKXKE BBIOJIHSIOT
WH/MBUyaJIbHBIE 3aJJaHUs (HapUMep, TOTOBIT KOPOTKHE COOOIIECHHSI U TIPE3EHTALINN ).

Paboma c koncnekmom nekyuit

[TpocMOTpeTh KOHCHEKT HEOOXOAMMO Cpa3y Iocje 3aHATHH, OTMETHTh MaTepual
KOHCIEKTa JIEKI1i, KOTOPbIl BBI3BIBAET 3aTPyIHEHUS JJi1 MOHUMAaHMs, ONBITAThCS HANTH
OTBETHl Ha 3aTPyIHUTENBbHBIE BOIPOCHI, MCIOJb3Ysl PEKOMEHAYEMYIO JHTeparypy. Ecim
CaMOCTOSITENIbHO HE yJaeTcsi pa3odpaTbcsi B Marepuane, copMyJIMpoBaTh BONPOCH U
00paTUTHCS 32 MOMOILBIO K IIPENojaBaTeso Ha KOHCYJIbTAlluK WK OJvKaliIen JTeKIuu.

PerynspHo oTBOIUTH BpeMs ISl MOBTOPEHHUS MPOWIEHHOIO MaTepuaia, MpoBepss
CBOM 3HaHMsl, YMEHMSI U HaBBIKU 110 KOHTPOJIBbHBIM BOIIPOCAM.

Pewenue 3a0au

[Tlepen pemenueM 3agady HEOOXOJMMO BHHMMATEIBHO HW3YYUTh TEOPETHUYECKHM
MaTepuai, npopadboTaTb KOHCIIEKT JEKIUH, pa3o0paTh MpUMephl pelieHus 3aaad. Pemenue
3aJ1a4 PEeKOMEH/IyeTCsl HauMHaTh ¢ HaunboJjiee MPOCThIX, OMU3KUX K MMEIOLINMCS B 3aJJauHUKE
npuMmepaM. He pexomeHnyeTcs HCIOJIb30BaTh TI'OTOBbIE KOHEUHBIE (OPMYJIbI, KOTOpHIE
BBIBOJIATCS B IpUMEpax pelieHus 3ajad. 3anuch B TETpaau JOJDKHA coAepKaTh GOpMyIbl U
BCE BBIUMCIICHUS C YyKa3aHHEeM eIuHHUI u3MepeHus. I[lpu BeUHCICHHAX HEOOXOAMMO
oOpaiaTe BHUIMaHHE Ha UX TOYHOCTH (KCIIOJIb30BAHKUE HYXXHOTO YMClia 3Hadalux uudp) u
CO0JII0ICHNE TIPAaBUIT OKPYTJICHUS.

Buinonnenue nabopamopnvix paoom

Ilepen mocemenueM J1abOpaTOpuu HEOOXOIMMO M3YYHTh TEOPHIO BOIpOCa,
MIPEINoJIaraeMoro K MCCle0BaHNI0, 03HAKOMHUTBCS C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH
paboTe ¥ MOATrOTOBUTH MPOTOKOJI IPOBEIEHUS pabOTHI, B KOTOPBIN 3aHOCUTCS:
— Ha3BaHHE pabOTHI;

20


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

— METOJIMKa ITPOBEIEHUS IKCIIEPUMEHTA,

— YpaBHEHHs XMUMMUYECKHX PEAKLMH INpeBpalleHuil, KOTopbsle OyAyT OCYILECTBIIEHBI NPH
BBIIIOJIHEHUH SKCIIEPUMEHTA;

— pacueTHbIe (OPMYIIHI,

— TaOJMLbI I 3aMMCH MTOTyYaeMbIX JaHHBIX.

OdopmiieHre OTY4ETOB JOJDKHO IPOBOAMTHCS IIOCHE OKOHYaHMs paboThl B
naboparopuu.

JUis  MOArOTOBKM K  3alqUTe oOT4yeTa 1o JabopaTopHOM palore ciexyer
[IPOAHAIM3UPOBATh JKCIEPUMEHTAIbHBIE PE3YJIbTAThl, CONOCTABUTh HMX C W3BECTHBIMU
TEOPETUYECKUMHU TOJIOKEHUSIMM WJIM CIPAaBOYHBIMU JIaHHBIMHM, OOOOLIUTH pE3yJIbTaThl
UCCIICIOBAaHU B BHUJE BBIBOJOB IO paboTe, a TaKKe IOATOTOBUTHCA K OTBETaM Ha
KOHTPOJIbHBIE BOIIPOCHI K IaHHOMU J1abopaTopHOH padoTe.

Iloozomoexa Kk KOHMPOILHBIM padomam

KonTtposnbHas paboTta BbInosiHsAeTCs B (popMe MMCbMEHHOI'O OTBETa Ha BOIIPOC 3a/1aHUS
M perieHus 3aaaun. CojiepkaHue NOArOTOBIEHHOTO CTYAEHTOM OTBETA Ha IOCTABIECHHBIN
BOIIPOC JIOJDKHO IIOKa3aTh 3HAaHUE aBTOPOM TeopuM Bompoca. lIpaktuueckue 3amanus,
BBIHOCHMBIE Ha KOHTPOJIBHYIO DPa0OTy, COCTAaBIIEHBI Ha OCHOBE YIPaXKHEHUH W 3amad,
BBITIOJHABIIMXCS B TEUEHUE ceMecTpa. PEKOMeHyeTcsl BEpHYTbCS K 3TUM YNPaKHEHUSM U
YTOYHUTb WX BBINOJIHEHHE MPU MOATOTOBKE K KOHTPOJIbHOH pabote. Cienyer oOpaTtuth
BHUMAaHME Ha TO, YTO BBIIOJIHIEMOE 3aJjaHNe IOJDKHO OBITh IMOJKPEIIEHO 00bSICHEHUEM TOIO
WM MHOTO TpeIaraeMoro pemieHus. [Ipu Hanmaum BonpocoB, nepes; KOHTPOIbHON paboToit
HE00XO0AMMO ITPOKOHCYJIBTUPOBATHCA C MPENOABATEIIEM.

Iloozomoexka cooowenusn

IIpy nmOArOTOBKE  KpaTKOro  JOKJIaJa C  KOMIIBIOTEPHOM  Ipe3eHTalueu
apryMEHTUPYETCSl aKTyaJbHOCTb TEMbl, BBIIBISIETCS IPAKTUUYECKOE M TEOPETUYECKOE
3HAYEHUE JaHHOTO ucciaeaoBanusa. OCHOBHAs 4acTh IOKJIA/la PACKPBIBAET COAEPKAHUE TEMBI.
B 3akimroueHnu B KpaTkoW M CKaToW (OpMe U3JIararoTcss MOJYYCHHBIE pEe3yNIbTaThl,
NPEJCTaBIAONIME COOONH OTBET Ha TIJIaBHBIM BONPOC HCCIENOBaHMSA. 3]1€Ch K€ MOTYT
HaMey4aTbCs U AaJIbHEHIIINE ePCIIEeKTUBbI Pa3BUTHUS TEMBI.

B OCBOCHUH JAUCHUITIIINHBI HHBaJIMJaMHU u JUamMu C OIrpaHUYCHHBIMU
BO3MOKHOCTSIMHM 3JI0pOBbsl OOJIBIIIOE 3HAYEHHE MMEET WHAMBHIyallbHas ydeOHas paboTa
(KOHCYNbTALIMN) — JOTIOJIHUTENBHOE PAa3bsICHEHNE YUEOHOTr0 MaTepuaa.

WNunuBuyalbHble KOHCYJIBTAlUM IO TPEIMETY SBISIOTCS BaXXHBIM (hakTopom,
CHOCO6CTBy1—OHII/IM HHAUBUAYyaJIN3allun 06yqu1/1$1 U YCTAHOBJICHUIO BOCIHTATCIBHOIO
KOHTAaKTa MEXIy INpenojaBareJeM W OO0y4aroIlMMCS WHBAIMIOM WM JIULIOM C
OrpaHM4YC€HHBIMH BO3MOKHOCTAMMU 300POBbS.

7. MartepuanbHo-TexHn4Yeckass 0a3a, HeoOXoauMmasi VI OCYLIeCTBJICHUS
00pa3oBaTeILHOIO MPoNUEecca MO0 AMCHUIINHE (MOLYJIIO).

Ne Bup pabdot
OCHAIICHHOCTD

MaTCpI/IaHBHO-TCXHI/I‘leCKOe oOecmeyeHue JAUCIIUITIINHBI (MOZ[y.TIFI) n

1.

JleXIIMOHHbBIE 3aHITUS

YyeOHast aynuTopusi s TMPOBEACHUS 3aHATHHA JIEKIMOHHOTO THUIIA,
ayn. 234c.

KommnexT yue6HO#i MeOenu, natepaktuBHas qocka SMART Board,
KOPOTKO(OKYCHBI HWHTEPAKTUBHBIM MPOEKTOP, HOYTOYK, MeEIoBas
JI0CKa.

MSWindows (Bkirouas Windowsmediaplayer), MSOffice (Bxitouas
MSPowerPoint), T1O asst uatepaktuBHo#i qockd SMART Board

CeMUHApCKUE 3aHITHUS

He npeanycMoTpensl

JlaGopaTopHbIe 3aHITHS

ayn.242c, 252¢
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VuebHble 1a00paTOpUH YKOMIUICKTOBAHHBIC CICIIHATU3UPOBAHHON
MeOeJbl0, BBITSHKHOM CHUCTEMOU BEHTWIIAIIUH, MEIOBBIMH JOCKAMH,
CpeAcTBaMH TOKApHOH OE30HacHOCTH W OKa3aHWs MEpBOHU
MEIUIMHCKOM ~ MoMoIM,  J1abOpaTOpHBIM  0OOpYAOBAHUEM:
cuekrpodoromerper  LEKISS2107, cnekrpodoromerp UV-1800
(Shimadzu), a taxxe BcmomorarensHOe 00opyaoBanue: Becsl BCP-
210, BJIK-500-M, pH-metpei-uoHomepsr Oxcrept-001-3-01, pH-
MeTp-150, TUIMTKH  SJCKTPUYECKHE,  MEHIAJKA  MarHUTHBIC
LEKIMS]1,Ha60pbl XUMUUYECKOH TTOCYABI H PEAKTHBOB.
JIMneH3nOHHbIE MPOTPAMMBI 00paboTKH JTAHHBIX K
CHEKTPOOTOMETPY JNBYJIydeBOMYy ckanupywimemy UV 1800
(Shimadzu UV Probe, xouaTpakT Ne32-OA/2008-2)

I'pynmoBsie VYuebuble moMemeHust GaKyabTeTa XUMHA M BBICOKMX TEXHOJIOTUH
(MHIUBUAYaANbHBIC) ayn.234c, 242c.
KOHCYJIbTalln!
Y4eOHbIe ayIUTOPUH, YKOMILICKTOBAHHBIC MEOEIbIO, MEIOBBIMU
JIOCKaMH, CpeICTBAMU MOKapHOH 0€30I1aCHOCTH.
Texyrmmmit KOHTpPOIIb, | ayn. 234c, 332c.
POMEXKYTOUHAs VY4eOHbIe ayaUTOPHUH, YKOMIUICKTOBaHHBIE MeOENbl0, MEJIOBBIMH
aTTecTanus JIOCKaMH, CPeICTBAMH MOKapHOH 0€30MacHOCTH.
CamocrosiTenbHas CamocrosiTenpHas paboTa CTyIEHTOB OCYILECTBISIETCS B YMTAIBHBIX
pabora 3amax OwmOmmorekn KyOI'Y, 3ame pedepaTHBHBIX IKypHAJIOB,

BeraHcIuTensHOM HieHTpe Kyol'Y, IHTepHET-TIeHTpE, a TAKKEe IPYTHX
aymuTopusx (pakyynbTeTa XWMHH M BBICOKHMX TEXHOJIOTHH C
BO3MOXHOCTBIO TOAKIIOYEHUS] K ceTu «MHTepHeT», mporpammon
9KpPaHHOIO  yBEJIMYEHHA U  JOCTYIIOM B  3JIEKTPOHHYIO
“H(OPMAITMOHHO-00Pa30BaTEIbHYIO CPE/ly YHHBEPCUTETA.
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