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PaGouasl mporpamMma JUCLUIIITHHBEI ®UUUYECKUE METO/IbI AHAJIM3A
cocTapieHa B COOTBETCTBMM ¢ (efepalbHbIM  TOCYAapCTBEHHLIM
00pa3oBaTeNbHBIM ~ CTAHJAPTOM  BBICIICIO o6pazosanust  (PI'OC  BO) 1o
HaIpaBJIEHUIO MMO/ITOTOBKH 04.03.01 Xumus

[IporpaMMmy COCTaBMIIM:
MMounnox T.B., noueHT Kadepsl aHATUTHYECKOH
XUMHH, K.X.H., JOLEHT

A.A. KayHoBa, JOLEHT Kaeapbl aHAJTUTHIECKOH % y
N
XHUMHH, K.XMM.H., TOILEHT “'///

Pa6ouast mporpamma pucuumumasl PU3NMYECKHE METO/1bl AHAJIM3A
yTBEpK/IEHA Ha 3aceaHiy Kadepbl aHaIMTHIeCKOH XUMUH

npotokon Ne 7 «17» anpens 2025 r

3aBeayromuii Kadeapoi aHaTUTHIECKOH

< r
XUMHH, I1.XUM.H., ipodeccop Temeppaies 3.A. ﬁ%
g~

VTBepiK/IeHa Ha 3ace/laHuH y4eOHO-MeTOIMUECKOH KOMHUCCHH
dakynpTeTa XMMHH U BLICOKMX TEXHOJIOTHH
Neo 7 «25» anpens 2025 r.

[Tpencenarens YMK dakynbrera XHMUH < 7
Y BBICOKMX TE€XHOJIOTUM, JOLEHT becnanos A.B. c_,Z
PeuenseHr:

H.K. CTpmxOB, TOKTOp XMMUYECKUX HAYK,
npodeccop Kaeapbl XMUMHUH, METPOJOIHU
u cranaaptuzaunu Kyol ' TY




1 Hesn v 3a1auM U3y4YeHUs JUCUMILIMHBI (MOXYJISA).

1.1 Ilea1b ocBOEHUA TUCHUILIUHDI.
[{enbpro OCBOCHUS TUCIUTIUIMHBI SIBISIETCS OPMUPOBAHUE OA30BBIX 3HAHUH O BUIAX
U crnocobax XMMHUYECKOTO aHalu3a, METOJaX OMNpENENIeHHs COCTaBa BEIIECTB, BhIpabOTKa
KOMIUICKCAa COOTBETCTBYIONIUX YMECHHA WM HAaBBHIKOB M (OPMHUPOBAHWE KOMIICTCHIIUN B
cootBercTBUU ¢ TpeboBanusiMu PI'OC BO moaroroBku OakajgaBpOB IO HANpPaBICHUIO
04.03.01 «Xumusi» 17151 yCHEITHOTO OCYIIECTBICHUS MPO()eCCHOHAIBHON AEATEIbHOCTH.

1.2 3apayu TMCHUILINHBIL.

3ajayaMy OCBOEHUS JUCLUILIUHBI SIBIISIIOTCA:

- TEOPETHUYECKOE U MPAKTUIECKOE U3yICHIE OCHOBHBIX (PM3NYECKUX METOIOB aHATN3a
Y KCIIOJIb30BAaHUE MOJIYYCHHBIX 3HAHUM TE€OPETUYECKUX OCHOB (hyH/IaMEHTAJIbHBIX Pa3/IeioB
XUMUH [IPU PEIICHUH TPO(HEeCCHOHATBLHBIX 33714,

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

1.3 MecTo qucuuminHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHO NPOrpaMMBbl.

JucuuiuinHa «®u3nyeckue METO/bl aHalu3a» OTHOCUTCS K 00S3aTeNIbHOW 4acTH
bnoka 1 "/Iucuunuunsl (Moaynu)" ydeOHoro muiaHa HampasieHus: noarotosku 04.03.01
Xumust. B cootBeTcTBHU ¢ pabounM yueOHbBIM IUIaHOM AUCLUILIMHA U3y4yaeTcs Ha 2 Kypce 10
ouHOU popme 0OydeHHs. Bu mpoMeKyTOUHOM aTTECTAIMK: K3aMeH.

HMHpopMaLlnOHHO U JTIOTMYECKH CBSA3aHA CO CIAEAYIOIMMHU AUCHUILIUHAMU:

- AHamuTHYCCKas XUMUS;

- [IpakTuKyM 110 aHAJIUTUYECKON XUMUMU;

- Heoprannueckast xumus;

- [IpakTuKyM O HEOPraHUYECKON XUMUUY;

- ®Ou3uKa;

- Maremaruka.

- Ou3nyecKas XUMHSI,

- [IpakTKyM 10 PU3MUECKON XMMUHU.

B pamkax kypca «®Pu3n4ecKue METOJbl AHAIN3a» CTYACHTHl M3Y4alOT OCHOBHBIC
MOHATHUS CIIEKTPOCKOMMYECKUX METOAOB aHajau3a U 0ojee MOJPOOHO 3HAKOMSTCS C CaMbIM
pacnpocTpaHEHHBIM METOJIOM aHaJIN3a — MOJIEKYJISIPHOM aOCOPOLIMOHHON CIIEKTPOCKOIIUEHN B
BuaMMoil u Y @-o06nactsax crekrpa. [loaydeHHble 3HaHUS TOJIE€3HBI [UIs YCIEITHOTO OCBOSHUS
MIPOrpaMMBbI 110 aHAJTMTUYECKON XUMHHU B 4 ceMecTpe.

1.4 Ilepeyenn NJIaHMPYEeMBbIX Pe3yJIbTATOB 00y4YeHHs MO JUCHUILIHHE (MOIYJIIO0),
COOTHECEHHBIX ¢ IUIAHHPYEeMbIMH pe3yJbTaTaMH OCBOeHUS 00pa30BaTeIbHOM
NMPOrpamMMmBbl.

W3ydyeHne mnaHHOW y4yeOHOW IUCIUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
oOyuaromuxcs obuienpopeccuonansHoi komnereHmuu OITK-1:

Koz v HanmeHoBaHMe HHIMKATOpa Pe3ynbTarsl 00yueHus Mo AUCHUILIIUHE
JOCTUKEHHSI KOMIIETEHIIUU (3Haem, ymeem, enadeen)
OIIK-1: Cnioco0eH aHAIM3MPOBATh M HHTEPNPETHPOBATH Pe3yJbTAThl XHMHYECKHX
IKCINIEPUMEHTOB, HA0JII0ICHUH M M3MepeHuil

HNOIIK-1. 3HAeT OCHOBHBIE 3aKOHBI, IPUHIUIIBI U TEOPETUYECKHE OCHOBBI
Hcrnonb3yeT 3HaHUS B | BAXKHEHIINX CIIEKTPOCKOIIMYECKUX METOJO0B HCCIIECIOBaHUS
obmnactu COCTaBa BEILECTB U MAaTEPUATIOB




AQHAJIUTUYECKON YMeer  MHTEpHpEeTUpPOBATH  PE3YIbTaTbl  BBIITOJIHEHHBIX

XUMUM JJIS aHAIIM3a U | aHAJIM30B; HUCII0JIb30BaTh dbyHIaMEHTaTbHbBIE bu3uKo-
MHTEPIPETALUU XUMHUYECKHE 3HAHUS JJIsl OOBSICHEHHS MPOIECCOB, JICKAIINX B
pe3ynbTaToOB OCHOBE OTJEIbHBIX METOJOB aHallu3a, /Il BHIOOpa METONIOB U

XUMHUYCCKOI'O aHajliu3a MCTOJUK aHajlu3a MU OIITUMH3allUu CIo yCHOBHﬁ; O6Cy)KIIaTB
pe3yabTaThl aHAJIM3A C IPUBJICYCHUEM CIPABOYHBIX JAHHBIX.
Bimageer  cucreMol  NpPENCTaBICHHMM O  COBPEMEHHBIX
aHAJIUTUYECKUX METOJaX HCCIE0BaHUS COCTaBa BEIIECTB U
MaTepHUaJIOB; METOJOJIOTHEN IIPOBEPKHU pe3ynbTaToB
XMMHMYECKOI0 aHAJIN3a C IPUBJICUYEHUEM CIIPABOYHBIX JAHHBIX.

Pe3ynbrarel 00yyeHus IO JUCIUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBIECHUS BCEX
BUJIOB KOHTAKTHOM M CAMOCTOSITENBHOW pPAa0OThl OOYYalOMIMXCS B COOTBETCTBHU C
YTBEPKACHHBIM yYEOHBIM TJIAHOM.

WuauKkaTopsl JTOCTHOKEHUS KOMIIETCHIIMA CUUTAIOTCA CHOPMHPOBAHHBIMU IIPH
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3YJIbTaTOB O0yUEHUSI.

2. CTpyKTypa M coaepkaHue TUCHHUIIINHBI.
2.1 PacnipenesieHue TPyA0€MKOCTH JUCHHUILJIMHBI 10 BUIaM padoT.

OOmiast Tpyn0EMKOCTh AUCIMIUIMHBI COCTaBIsieT 4 3adeTHble eauHullbl (144 yacos),
UX paclipeiesIeHue 10 BUJaM padoT NpeACTaBIeHO B TaOIuIe

Bun yuebHoit paboThl Bcero CemecTtpbl
(vackl)
4acoB 3 - |- -
KonTakTHasi padoTa, B TOM 4ncJe: 104,3 | 104,3
AyIuTOpHBIE 3aHATHS (BCEro) 102 102
B Tom uncie:
3aHsTHS JEKIMOHHOTO THIA 34 34
3aHATUS CEMUHAPCKOr0 TUIA (CEMHUHAPBI, HeT | HeT
NPAKTHYCCKHE 3aHSTHSI)
JlaGopaTopHble 3aHATHS 68 68
Nnas koHTaKkTHasA padora:
Kontpous camoctositenbHoi padoTsl (KCP) 2 2
[Tpomesxyrounast arrectanus (MKP) 0,3 0,3
CamocrosiTesbHasi padoTa, B TOM YHCJIE: 4 4
Kypcosas paboma - -

Ilpopabomxka yuebno2o (meopemuueckoeo) mamepuana - -
Buinonanenue unousuoyanvrvix 3a0anuii (n002omosKka
coobweHull, npezenmayuii)

Pecgepam - -
Ilooecomoska k mexkyuemy KOHmMpPOIIO 4 4
KoHTpoJib:
[ToAroToBKAa K SK3aMeHY 35,7 | 35,7
OO01mast TpyA10eMKOCTh Yac. 144 144
qac B TOM uncie koHTakTHast 1043 | 1043
pabota
3ad4. efl. 4 4




2.2 Conep:xxkaHue TUCUMILIUHBI:
Pacnpenenenne BUAOB yueOHOM

paboThl M WX TPYIOEMKOCTH II0 pa3zaeiam

JTUCIUIUIAHBL.
Paznenbl (TeMbl) AMCIUILIMHBI, U3ydaeMmbie B 3 cemectpe (2 kypcee) (ounas ¢popma
06yuenus)
KonugectBo yacos
Buea
Ne HaumenoBanue pasaenos (Tem) AyRuTOpHaS op}if;[lm
Bcero pabota
pabota
JI 113 JIP CPC
1 Beenenne. OOmmas xapakTepucTuka (Hu3nIecKux 13| 6 5 1
METOJIOB aHAJIU3A.
CreKTpOCKONUYECKHE METO/Ibl aHAIIN3A.
2. |Knaccuduxkanus. ATOMHBIC U MOJICKYJISIPHBIC 19| 6 12 1
CIEKTPBHI.
CreKkTpocKonus B BUIUMOM U yIbTPaPHOIETOBOM
3 o0nacTsx. DJIeKTPOHHBIE IEPEXO0JIbI U ANEKTPOHHbIE 51 | 12 38 1
" |cmeKTpsl MOJIeKy1. AGCOPOIIMOHHAS CIIEKTPOCKOMHS B
BUIUMOU U YD o0nacTsix.
YcTaHOoBIIEHHE COCTaBa M MPOYHOCTH KOMITJIEKCHBIX
4.  |coenMHEHWH, KOHCTAHT KUCIOTHOCTU (OCHOBHOCTH) 19| 6 12 1
peareHToB.
5 [TonsiTue o MeToaax TypOUIUMETpUHN, HEPEIOMETPUH, 4 4
" |cnektpockonuu ¢ dy3HOro OTpaKeHUsI.
UTOI'O no pazdenam oucyuniumsi 106 | 34 68 4
KoHTtposb camocTositenbHOM padoTel (KCP) 2
[Tpomexxyrounas arrecranus (MKP) 0,3
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 35,7
OO0m1ast TPYA0€MKOCTh MO TUCIUIINHE 144

[Tpumeuanue: JI — nexuun, 113 — npaktuyeckue 3aHstus / cemuHapsl, JIP — naboparopHbie
3anstusi, CPC — camocrositensHas paboTa CTyIeHTa

2.3 Conep:kanue pa3/ieJioB AUCHUILIMHBI:
2.3.1 3aHATHSA JEKIIMOHHOI0 THIIA.

Ne dopma
pasze- Hanveroparne Copneprxanue paszaena (TeMbl) TEKYIETo
paszznena (Tembl)
na KOHTPOJISI
1 2 3 4
1. Baenenue. OO61as XxapakTepuCTHUKa MHCTPYMEHTAIbHBIX YcerHbII
Obmas MeTo0B aHanu3a. Kiaccuduxanus. orpoc,
xapaktepuctuka | TpeGoBaHMs K HHCTPYMEHTaIbHBIM METOIaM. PKP
bu3nuecKux du3nyeckue METOABI aHAIIN3A, PEILIAEMbIe
METO/IOB 3anaun. [lepcriekTUBBI pa3BUTHS.
aHaau3a. Ananutnueckuii cursai. I[lepexon ot AC k
KOHIICHTPALMU. AHAIUTUYECKUH cUrHal oHa.
[Ipenen oOHapykeHUs, AUATIa30H U3MEPSIEMBIX
KOHLEeHTpauu TouyHOCTh pe3ynbTaToB
XUMHUYECKOTO aHAJIU3A.
2. Cnekrpockonnie | CreKTpOCKOUYECKHE METO/IbI aHanu3a. | YCTHBIU
CKHE METO/IBI Knaccudukanus. DneKTpoOMarHuTHOE U3y4eHue, |  OIpoc,
aHaims3a. ero cpoicrta. Bzaumoseiicteue yactun ¢ OMU | JIP, PKP




Knaccugukarus. | pa3HOH SHEpruu. OJNEKTPOHHBIE IMEPEXOIbl U

ATOMHBIE U JJIEKTPOHHBIE CIIEKTPBI MOJIEKYJ. ATOMHBIE H
MOJIEKYJISIPHBIE MOJIEKYJISIpHBIE CLIEKTPBI. IHTEHCHBHOCTH 110J1I0C
CIIEKTPBI. pa3nU4YHBIX nepexonoB. CIeKTpsI IOMIIOICHNS U
UCIyCKaHMsl, UX IPUMEHEHHE B KaUECTBEHHOM U
KOJIMYECTBEHHOM aHaJIn3e. OcHoBHbIE

XapaKTEPUCTUKHU CIIEKTPAITbHOMN JIMHUU.

3. Cnekrpockorus B | AGCOpOITMOHHAsT CIIEKTPOCKONA B BUANMON U Y@ | Y CTHBIU
BUJIUMOM U obnactsax. BzaumoneiicteBue MU B Buanmoii u Y O- onpoc,
yIbTpaHOIeTOBO | OOJACTSIX CIEeKTpa C aroMaMH W MOJEKYJaMH. JIP, PKP
it 00macTsX. DONEeKTpOHHBIE MTEPEXO0/IBI B MOJIEKYIIax. XPpOMOQOPHI

1 AykcoxpoMbl. BEpOSTHOCTH MEPEXO0B MEKITY
ANEKTPOHHO-KOJIe0aTeIbHO-BpaLaTeIbHBIMU
COCTOSIHUSIMU.  AHATUTUYECKUN CUTHAI. 3aKoH
Byrepa-Jlabepra-bepa. OTkinoHEeHHsI OT 3aKOHA.
OntumMuzanus YCJIOBUI (hoTomMeTprpoBaHUS.
OcHOBHBIE TUTIBI TPUOOPOB.

OCHOBHBIE ~ TIPHEMBI  CHEKTPO(HOTOMETPUIECKOTO
aHamm3a. CrexkTpoOoTOMETpHUYECKOe THUTPOBAHHUE.
Juddepennuanbras CHEKTPOOTOMETPHSL.
Omnpenenenne KOHLEHTpaMM JAByX H  Oomee
OKpAIIEHHBIX COCOUHEHUH MPH HX COBMECTHOM

MPUCYTCTBUH.
Ycranosienue CriektpooTOMETpHUYECKOE OMpECICHHUEe COCTaBa U | Y CTHBIU
CcOCTaBa 1 MPOYHOCTH KOMIUIEKCHBIX CO€AMHEHU. Meton ompoc,

IPOYHOCTH M30MOJIAPHBIX CEPHH, METOJ MOIAPHBIX OTHOMICHUM. | JIP PKP

CrekTpopoTOopMEeTpUIECKOe ONpENe/ICHUE KOHCTAHT

4 KOMIUIEKCHBIX
KHCJIOTHOCTH (OCHOBHOCTH) ABYLIBETHBIX PEAareHTOB.

COCIUHCHMM,
KOHCTaHT
KHUCJIIOTHOCTHU
(OCHOBHOCTH)
peareHToB.

ITonsTue o Metoabl  TypOuauMeTpuu,  HeperoMeTpuu, | YCTHBIN
METOJIax cnekTpockonuu  Juh@Y3HOro  OTpaKEeHHUS. ompoc,
Typouaumerpun, | Haznauenne  metogoB W obmacTw X PKP,

5 HedemomMeTpun, | MPUMEHEHHUS. JTIOKJIa]T
CIEKTPOCKOIINHU

nuddy3Horo
OTPaKEHHUS.

[Ipumeuanue: JIP — nabopatophsie 3anatus, PKP — peliTunrosast KonTposibHast padboTa

2.3.2 3aHATHSA CEMHMHAPCKOI0 THUIIA.
3aHATHSI CEMUHAPCKOTO TUIIA — HE TIPEyCMOTPEHBI

2.3.3 JlaGopaTopHbIe 3aHATHS.

dopma
No HanmenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
1 3 4

1. |HU3yuyeHue mnpuemMoB mepexoja OT aHAJIUTUYECKOro curHaia K |OTuer no
KOHIeHTpauuu. Pemenme 3amau.  Pacuer  MeTpoJIOTHUECKHX |1a00paTOpHOU




XapaKTEPUCTUK METOJIUKU: TUAIIa30Ha ONPEAEISIEMBIX KOHLIEHTPALIHH,
npezaena O0HapyKeHUs

pabote

W3yuenune ycTpoicTBa M MPUHLOMIIA 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
nmabopaTopHOH
pabote

[Tomyyenne aOCOPOLMOHHOTO CHEKTPa OKPAIICHHOIO KOMILIEKca
TsDKesoro Metaiia. OnpeneneHne ONTUMaIbHOM JUTMHBI BOJIHBL.

Otuer no
nabopaTopHOH
pabote

[Tonyuyenue snekTpoHHOr0 Y®d-crekTpa OpraHMYeCcKOro BelIeCTBa.
Omnpenenenne GyHKIHOHAIBHBIX TPYIII OPraHUYECKOTO BEIIECTBA MO
3IEKTPOHHOMY CIIEKTpY.

Otyer no
nabopaTopHOi
pabore

OrmpeznenieHne KOHIEHTPAIMU TSDKEJIOTO MeETajla B PacTBOpE C
HCIIOJIb30BAaHUEM  TPUEMOB  aOCOIIOTHOH  CHEKTPOPOTOMETPHUHU:
METOJIa TPaJyHPOBOYHOTO TrpaduKka, METOAa CTAHAAPTHOW NOOABKH,
BHEIIIHEI0  CTaHJapTa, MeTojJa OIPAHUYMBAIOIIMX  PaCTBOPOB.
Pemenne 3amau.

Otuer o
nabopaTopHOH
pabote

CHGKTpO(bOTOMeTpI/IIIGCKOC OIIpCACIICHUC KOHLCHTPAIHUH TAXKCIIOTO
MCTaJlJia B paCTBOPEC C IPUMCHCHUCM MCTOAAa I[O68.BKI/I/I[O6EIBOK.

Otuer no
nabopaTopHOI
pabore

Omnpenenenne KOHICHTPALUU aHATMTA METOAOM Au(QepeHIrnanbHOl
CIIEKTPO(POTOMETPHH C UCTIOIB30BaHUEM TPAyHPOBOYHOTO rpaduKa,
MeToJla CTaHIAAPTHOW J100aBKH, BHEIITHETO CTaHIapTa U Ap. PemieHue
3a1ad.

Otuer o
nabopaTopHOH
pabote

Pacuer KOHCTaHT KHCIOTHOCTH 1o pe3yabTaTam
CHEKTPO()OTOMETPUUECKUX H3MEPEHUN. YCTaHOBIIEHHWE cOCTaBa U
MPOYHOCTU KOMILIEKCOB.

Otuer no
nabopaTopHOI
pabore

Ko 6écem nabopamoprvim pabomam umeromes memoouueckue yKasanus, YmeepircoeHHbvle Ha
Kagedpe ananumuyeckou xumuu Kyol'yY

2.3.4 IlpumepHasi TEeMAaTHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThI - HE IPeAyCMOTPEHBI

2.4 IlepeyeHb YyuyeOHO-METOAUYECKOr0 oOecrmevYeHHs IJIsl CAMOCTOSITENbHOM
padoThI 00y4yaromuXcs M0 JMCHUILIHHE (MOAYJII0)

[TepeueHs yueOHO-METOANMUECKOTO OOECTICUeHUS
Ne Bun CPC JTUCITATITMHBI 110 BBITTOJITHEHUIO CAMOCTOATEIbHON PaOOTHI
1 2 3

1 |IIpopabotka yuebHoro | 1. Meroanueckue pEKOMEHJaluu K OpraHu3aluu
(TeopeTnyeckoro) | ayJUTOPHOW M BHEAYyTUTOPHOM (CaMOCTOSITENbHOM) paboThI
Marepuaia CTYJICHTOB: METOJIUYECKHUe yKa3aHus / COCT.
T.I1. CTopoxeHKo, T.b. IlounHOK, A.B. becnaros,

H.B. Jlo3a. — Kpacnonap: Kybanckuii roc.yn-t, 2018. 89 c.




2. T.b. Iounnok, A.A. Asaps, A.A. Kaynosa I[lpaktukym 110
AQHATUTUYECKOW XUMHH. MHCTpYMEHTalbHbIE METO/BI AHAIIN3A.
Yuebnoe nmocobue. Kpacnonap, KyoI'Y, 2023

3. T.b. Ilounnok, 3.A. TemepnamieB. AHATUTHYECKAS XUMUSI.
CreKTpOoCKONMYECKHe METOAbl aHalu3a. YueOHoe mocobue.
Kpacnonap, KyoIl'Y, 2013.

4. T.b. Tloumnok, 3.A.Temepnamen. MonekynspHas
abcopbumonnas cuektpockonusi. Kpacaomap, KyoIl'Y, 2016.

Breimonanenue
WHIMBUTYaJIbHBIX
3a/1aHui (MMOATOTOBKA
COOOIICHUI,
MIPE3CHTAIIHN )

1. Meroauueckue PEKOMEHIalluu K OpraHu3aluu
ayTUTOPHOW W BHEAYAUTOPHON (CaMOCTOSITEIIBHON) pabOThI
CTYJCHTOB: METOINYECKUE YKa3aHUA / COCT.
T.I1. Cropoxenko, T.b. [Tounnok, A.B. becnianos, H.B. Jlo3a.
— Kpacnonap: Kybanckuii roc.yun-1, 2018. 89 c.

2. T.b. Ilounnok, A.A. AzapsH, A.A. Kaynosa IIpaktukym
[0 AaHaJUTHYECKONH XuUMHUU. VHCTpyMeHTaldbHBIE METOIbI
aHayn3a. YueOHoe nocobue. Kpacnonap, KyoI'y, 2023

3. T.b. IlounHnok, 3.A. TemepaaiieB. AHATUTHYECKAS] XUMUS.
CrieKTpOoCKONMYECKHE METO/bl aHanu3a. YueOHoe mocodue.
Kpacnonap, Ky6l'VY, 2013.

4. T.b. [lounHok, 3.A. Temepnares. MonekynspHas
abcopOumonnas cnekrpockonus. Kpacnonap, KyoI'V, 2016.

IToaroroBka k
TEKYILIEMY KOHTPOJIIO

1. Meroguueckue  peKOMEHAALUU K  OpraHu3auuu
ayJUTOPHOM M BHEAYAUTOPHOW (CaMOCTOATENIbHOM) padOThI
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yLIe6HO'MeTO)II/ILIeCKI/Ie MaTCepHraJibl JAJI1 CaMOCTOSTEIbHOU pa6OTBI 06yqa}onmxc;1 nus3

YyHucCisla HWHBAJIUIAOB HW JIHI]

C OrpaHWYEHHBIMH BO3MOXHOCTSIMH 370poBbsi (OB3)

MpeaAOCTABJIAIOTCS B (bOpMaX, ANAITUPOBAHHBIX K OTPAHUYCHUAM HUX 3JO0POBbA U BOCIIPUATHA

nH(popManuu:

Jlis i1 ¢ HapyIIEHUsIMU 3pEHUS:

— B Ile4yaTHOM popme yBeIMUEeHHBIM HIpUdTOM,
— B (popMe >IEKTPOHHOTO IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4aTtHOM (hopme Ha si3bIke bpaiins.

Jlns man ¢ HapyIeHusIMH cityxa:

— B 1e4atHo opme,

— B (pOpMe PIIEKTPOHHOIO TIOKYMEHTA.
Jnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeYaTHOU (opme,

— B (popMe >IEKTPOHHOTO IOKYMEHTA,
— B ¢popMme ayauodaiina.
JlaHHBIH NepedeHb MOXKET OBbITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa

o0yJaronmxcs.



3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B xonme wu3yueHMs [OUCUUIUIMHBI TPEAYCMOTPEHO HCIOJIb30BAHUE CIEAYIOLINX
00pa3oBaTelIbHbIX TEXHOJOTHIl: ayIUTOpHasi paboTa B BUJAE TPAJAUIMOHHBIX (HopM (JIeKImy,
CEMUHAPbI, IPAKTUUCCKHIE 3aHATUS U T.I1.); CAMOCTOSITENIbHAs padoTa CTYACHTOB, IPYIIOBbIC
JMCKYCCHM, 3aHATHS - KOH(DEepeHLInH, TPOBOAUTCS pa30op MPpaKTUUECKUX 3a4a4.

KoMneTeHTHOCTHBIN 10AX0/ B paMKax IpenojaBaHus AUCLMILIMHBI peau3yeTcs B
HCIOJIb30BAHUN MHTEPAKTUBHBIX TEXHOJOIMH M aKTUBHBIX METOJOB (pa30opa KOHKPETHBIX
CUTyalud, TmoceuieHne (U3NKO-XUMHUYECKUX JIabopaTopuii DKOJIOro-aHaIUTUYECKOTO
LIEHTpa M LIEHTPa KOJUIEKTUBHOI'O MOJb30BaHUsA KyOaHCKOro rocyHMBEpCUTETa, peLIeHHE
POOJIEMHBIX CUTYalluid B COCTaBE MAJIBIX TPYII) B COYETAHUU C BHEAYJUTOPHOH paboTOii.

[TpenycMOTpeHbl KOHTaKTHBIE 4Yachl, B paMKaX KOTOPBIX IPENojAaBaTellb, C OJHOU
CTOPOHBI, OKa3bIBAa€T HWHAMBHUAYAJIbHbIE KOHCYJIbTAllMM IO  XOAY  BBIIIOJIHEHUS
CaMOCTOSITENIbHBIX 3a/laHH, a ¢ JAPYrofl CTOPOHBI, OCYILECTBISET KOHTPOJIb M OLIEHUBAET
pe3yabTaThl ATUX WHAMBHIYaJIbHBIX 3aaHuil. s QUKcanuu TBOPYECKOTO MPOJIBHIKCHHS
UCIOJIb3yeTCsl PEUTUHIOBAsl CUCTEMa OLEHKU 3HAHUM CTYAEHTOB IO pe3yJbTaTaM IPOBEPKH
PEUTHHTOBBIX KOHTPOJILHBIX pabOT, MPUMEHSETCS OOCYKICHHE pe3yJIbTaTOB pPaOOTHI
CTYIEHYECKHX MCCIE0BATENbCKUX TIPYII, HEKOTOpPbIE pPa3/ielibl TEOPETHUYECKOro Kypca
paccMaTpuBarOTCs C UCIOJIb30BAaHUEM ONEPEkKAIOIIEH CaMOCTOSTENbHON PabOThI: CTYIEHTHI
[IOJTy4aroT 33JJaHie Ha U3y4YE€HUEe HOBOIO MaTepHualla 10 €ro U3JI0KEeHUs Ha JEKIHH.

WHpopMalMOHHbIE TEXHOJOTHH, TNPUMEHSEMBbIE TPH HW3YYCHUH JUCIUIUIHHBL:

UCIIONIb30BaHWE  HMH(OPMALMOHHBIX  PECYPCOB,  JOCTYOHBIX B  HH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOW ceTh IHTepHET.
AnanTuBHBIE 00pa3oBaTeiIbHbIE TEXHOJOTHUH, MPHUMEHSIEMble I[P HU3YYCHHUH

AUCHUIUIMHBL — JJIA JIMI € OIPaHUYCHHBIMU BO3MOKHOCTAMH 3O0POBBA MPEAYCMOTpPCHA
OopraHu3anusa KOHCYJ’IBTaHI/Iﬁ C UCIIOJIb30BAHUEM BHGKTpOHHOﬁ IIOYTHI.

4. OueHouyHble CcpeACcTBA /Il TeKYILIero KOHTPOJISI YyCHeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTallun

OHeHOLIHI)Ie CpeacTtBa NpCAHasSHAYCHbI OJI1 KOHTPOJA U OLICHKHU O6pa30BaTeJ'II>HI>IX
JOCTHKEHUHM 00y4aromuxcsi, OCBOMBIINX MPOrpaMMy Y4eOHON NUCHUIUIHHBI «DPHU3nUecKue
METO/Ibl AaHATHU3AY.

OrneHouHbIE CpeJCTBA BKIIOYAET KOHTPOJbHBIE MaTepHalbl Ui MPOBEICHHS
TeKyIIero KOHTpoJas B ¢opMe [OKIafa-pe3eHTally, Orpoca I0 TeMe, 3aIlUuThI
71a00paTOPHBIX pabOT, PEUTHHIOBBIX KOHTPOJIBHBIX pabOT M MPOMEKYTOUYHOH aTTecTaluu
B (hopMe BOIIPOCOB U 3aJIlaHUM K IK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB AJs TeKleleﬁ M l'[pOMC)KyTO‘IHOﬁ aTTeCTallun

Kox 1 HanmeHOBaHME HanMeHoBaHNE OLIEHOYHOIO CPEICTBA
Ne Pe3ynpratsl 06ydeHust >
i HHJUKATOpa (8 cootmeTcTBHH ¢ 11, 1.4) Texywmuit IIpomesxyTouHas
(B cooTBeTcTBUH C 1. 1.4) s KOHTPOJIb aTTecTanus
3HaeT OCHOBHBIE 3aKOHEI, Peiitunrosas 1u 2 Bompoc Ha
MPUHIUITEI K TEOPETUUECKUE KOHTpOJIbHAs JK3aMeHe
1 OCHOBBI Ba)KHEHIIINX pabora,
NOIK-1 CHEKTPOCKOITUYECKUX METOIOB OIIpOC MO TEME,
VCTIoNb3yeT 3HAHNA B WCCIICIOBaHMS COCTaBa BEIIECTB U | JOKJIA]
obnacTy aHaauTHYecKol | MaTCpHalon
XUMUHM JUIS aHATIN3A 1 YMeeT nHTepIpeTHpoBaTh Otuer 1o DK3aMeHAITHOHHAS
HHTEpIpeTanuu Pe3yJIbTaThl BHIIOJIHEHHBIX nabopaTopHOM 3aj1a4a
PpEe3yJIbTAaTOB aHAIIM30B; HCIIONbL30BATh paborte, ompoc 1o
2 XUMHMYECKOIO aHajam3a | QyHAaMeHTaJIbHbIC (PU3HUKO- TEME, pasneiy,
XUMHUYECKHE 3HAHUS VIS PEUTHHIOBAs
00BSICHEHUS TIPOTIECCOB, KOHTpOJIbHAs
pabota
JIeKALIUX B OCHOBE OTJCIbHBIX




METOJIOB aHaJIN3a, JJIs BEIOOpa
METOJ0B U METOMK aHAIHM3a U
ONTUMU3AIAA €TO YCIOBHIA;
00CyX/1aTh pe3yIbTaThl aHAIN3A C
MPUBJICYCHUEM CIIPABOYHBIX
JIaHHBIX.
Bnazgeer cucremoii | OTuer mo 1u 2 Bompoc Ha
IPEACTABICHUA O COBPEMEHHBIX | JAOOpaTOpHOM JK3aMCEHE
AHAIIUTUYECKUX MeTOoIax pabore,
HCCIIeI0BAHMS COCTABA BELIECTB 1 | PCHTHHIOBAs
3 MaTepHUaJIoB; metomonorueii | KOHTPOJIbHAA
NPOBEPKU pe3ynpTaToB pabora,
XHMHUYECKOIO aHaM3a ¢ | OmPOC MO Teme,
JTOKJIaT
MPUBJICYCHIEM CIPaBOYHBIX
JIaHHBIX.

TunoBble KOHTPOJIbHbIE 32IaHUSI MJIH HHbIE MAaTepHaJibl, HeOOXOAUMBIE /JIsl
OlleHKH 3HAHMI, yMEeHH i, HABBIKOB M (MJIH) ONbITA JeSATEJbHOCTH, XapaKTEePHU3YIOIIMX
Tanbl (OPMHPOBAHUS KOMIIETEHIIM B Ipolecce OCBOEHUsI 00pa3oBaTeIbLHOM
NPorpamMmbl

HpnMeprle TEMBbI TOKJI aI[OB-l'[pPBeHTaIII/Iﬁ .

1. CnekTtpockonnuecKkue METOABl aHaliu3a CEeroAHs. IlepcreKTHBBI M OCHOBHBIC
TEHJICHIIUH Pa3BUTHSL.

2. IlpumeHeHWe »SIIEKTPOHHBIX CIEKTPOB IOTJIOIIEHUS B KA4eCTBEHHOM U
KOJINYECTBEHHOM aHaJIU3€.

3. MuKpOBOJHOBas CIEKTpocKomus. [IpakTHueckoe MPUMEHEHHWE W TIEPCIIEKTHUBHI
pa3BUTHSL.

4. TuddysHoe oTpaxeHHe: TEOpUs U MPAKTHUKA.

5. ONTHUKO-aKyCTHYECKasi CIIEKTPOCKOMM: TEOPHUS U MIPAKTUKA.

6. TepMonMH30Bas CIIEKTPOCKOTIHS: TEOPHSI U TIPAKTHKA.

Bonpochb! Kk peiTHHIOBBIM KOHTPOJIbHBIM padoTam

PeiiTuHroBasi KOHTpoJbHas padora Nel
Tema: «O0mas xapakTeprcTiKa GpU3NIECKUX METO0B aHann3a. CTaTucTudecKas
00paboTKa pe3yabTaTOB U3MEPEHUIN»

1. TpeGoBaHMS K COBPEMEHHbIM HWHCTPYMEHTAJIbHBIM METOJAM aHajlu3a M HX
KJaccuukanus.

2. Tlonstne 00 aHanMTHYEeCKOM cHTHaNe. ['pamynpoBodHast 3aBHCUMOCTh. KoaddummeHnT
qyBCTBUTEIbHOCTH. [Ipenen oOHapyx eHus.

3. WnentndukanmoHHbIi TapamMeTp, TpeOOBaHUs, TPUMEPHI.

4. CnocoObpl mepexoja OT AaHAIUTUYECKOTO CUTHala K KOHLIEHTPALMH: METObI
IpaJydpoBOYHOIO Tpaduka, OJHOTO 3TAJOHA, OrPAaHUYMBAIOIIMX PACTBOPOB, CTAHAAPTHOU
N00aBKH, CTaHJIAPTHBIX 100aBOK, BHEIIIHETO CTaHAAPTA.

5. IlpuHunun merona HauMMEHbIIUX KBaapaToB. IlomydeHue ypaBHEHUS OpSIMON AJis
9KCIIEPUMEHTAJIBHBIX JAHHBIX METOJIOM HaMEHBUINX KBaJIpaToB.

6. ®onoeii curHan (¢on). Mcrounwku ero Bo3HUKHOBeHHS. CBsI3b MHHUMAJIHHOTO
aHAJIMTUYECKOT'0 CUTHAJIA U IIpejiesia OOHAPYKEeHUS C (POHOM.
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7. JlaiiTe onpeneneHue TMOHATUSAM: pe3ylbTaT XHUMHUYECKOTO aHalHu3a, TOYHOCTh
XMMHAYECKOTO aHalu3a, mpefen OOHapyKeHHs, JWana3oH H3MEpseMbIX KOHICHTpAalUH,
CEJIEKTUBHOCTD, SKCIIPECCHOCTh aHAJIU3A.
8. Cucremarnyeckue  MOTPEIIHOCTH, WX  HMCTOYHUKH.  CrHocoObl  BBIpAXKEHUS
CUCTEMAaTUYECKUX MOTPEIIHOCTEH (aOCOMI0THAs, OTHOCUTENbHAS TOTPEIIHOCTH ).
9. IIpaBUIBHOCTH PE3yIbTATOB XMMUYECKOT0 aHaan3a. CrocoObl MPOBEPKH MPABUILHOCTH
pe3yibTaTa aHaJIu3a.
10. IIpeun3noHHOCTh pe3ylIbTaTOB XUMHUYECKOro aHanmusa. CirydaiiHble MOTPEIIHOCTH,
WCTOYHUKHU UX BO3HUKHOBEHMS. OTIIMUME CUCTEMAaTUYECKHUX MOIPEIIHOCTEN OT CIy4alHbIX.
11. Bocnpou3BoaUMOCTh U CXOAUMOCTh PE3YJIbTaTOB XMMHUYECKOro aHanu3za. [lapamerpsl,
HCIIOJB3YEMBIE JIJIS1 XapaKTEPUCTHUKN BOCIIPOU3BOANMMOCTH PE3YyJIbTAaTOB aHAIM3A.
12. Vuer cmydaifHBIX TIOTpemrHOCTEeH. PacueT HOBEpUTENBHOrO HMHTEpBAJIa PE3YJIBTATOB
M3MEPEHMUS.
13. Tlonstue «mmpomax». Crocod UCKIIOYEHNs] HEHAICKHBIX JaHHBIX (IIPOMAXOB) M3 CEPHH
HU3MEpPEHHUI.

Tunoevie 3a0auu:

1. [lonydyeHue ypaBHEHUS IPSIMOM METOJJOM HaUMEHBIINX KBaJIpaToB.

2. UckiroueHne HEHaIe)KHOTO JaHHOTO (TIpomaxa).

3. Pacuer cpenHero 3Hau€HUs U JIOBEPUTEIBHOTO HHTEpBaJla JJIs pPE3y/lbTaTOB CEpUU
HU3MEpPEHHUI.

4. Pacuet aOCOIIOTHOM U OTHOCUTENIBHOM MOTPEIIHOCTH CPEAHETO.

5. Pacuer npenena oOHapy)eHUSI.

Ipumep OujieTa K pedTHHIOBOI KOHTPOJLHOM padoTe

1. [Tonyuuts ypaBHeHHE mpsiMoii ¢ ucnonb3zoBanueM MHK st mpuBeeHHBIX TaHHBIX
MpU  ONpeAeNieHnd KoOambTa CHEKTPOPOTOMETPUYECKUM METOJIOM U PacCuUTaTh
KOHIEHTPALMI0 KoOanbTa B MKI/MJI U MOJIb/JI, €CJIM ONTHUYECKasl IUIOTHOCTh HUCCIIEyEMOI0o
pactBopa paBua 0, 56. (5 6annos)

Cco, /11 1.0-10% 2.0-10% 3.0-10 4.0-102

A 0.25 0.49 0.69 0.93

2. Ilpu u3MepeHun MacCcoBOM JOIH aIFOMHHHUS B MTPoOaxX ObUIM MOTYYEHBI CIEIYIOIINe
pesynbratsl (B %): 12,10; 12,15; 12,25; 12,14; 12,20; 12,12. Paccuuraiite cpeHee 3HaUCHUE
U €ro JI0BepHUTeIbHbIN uHTEepBa (4 6ania).

3. Tlpenu3noHHOCTh pe3yNbTaTOB XMMHUECKOro aHanusza. CiydailHble MOTPEIIHOCTH,
HCTOYHUKU MX BO3HUKHOBEHMs. OTIMYME CUCTEMATHUYECKUX MOTPEIIHOCTEH OT Cly4aiHbIX.
[Tonsitue «npomax». Criocod HMCKIIOUEHHUS HEHANEKHBIX JAHHBIX (IPOMaxoB) M3 Cepuu
u3MepeHuit. (6 banios)

4. JlaiiTe omnpenesieHUE CIEAYIONIUM MOHSTHSAM: pe3yJbTaT XUMHUYECKOTO aHaju3a,
JTMATa30H OMPEEIsIeMbIX KOHIIEHTpAIUH, CXOAMMOCTh PE3YJIbTaTOB aHajin3a, TOYHOCTh
pe3yibpTaToB aHanm3a. Kak onpeaenuTh KOHIICHTPAIIMIO BEIIECTBA METOJIOM CTaHAApTHOMN
no6asku? (5 6annos)
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PeiiTuHroBasi KOHTpOJIbHast padora Ne2
Tema: «CrieKTpocKONMUecKre MeTo bl aHasin3a. CIEKTPOCKONUS B BUIUMOU U
yABTPadUOIECTOBOM 00TIaCTAX

1. Krnaccudukanus 1 OCHOBHON HMPUHIIMIT METOJ0B aHATTUTUYECKON CIIEKTPOCKOIIHH.

2. Baxneiimme napamMeTrpsl 3JEKTPOMArHUTHOIO u3iaydeHus. Ilpumepbl n3MeHeHUs
SHEPruy 4YacTULl MpPU B3aUMOJECHCTBUM C U3IYyYEHUEM Ppa3JIMYHBIX CHEKTPaJIbHBIX
JUara3oHOB.

3. BsaumopelcTBHE 37IEKTPOMAarHUTHOTO U3NTyYeHUS B BUIUMON U Y @- 00sacTsax crekTpa
C aromMaMM M MoOJIEKyJdaMH. JIMCKPETHOCTb DHEPreTHYECKMX IIEPEXON0B B aroMax u
MOJIEKyJlaX. BeposSTHOCTh SHEPreTUYECKHX IEePEeXO0J0B, BpPEeMs KH3HH BO30YXKIECHHBIX
COCTOSIHUH.

4. ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBL, UX Pa3INyus.

5. CnekrTpsl NOIJIOIEHUS M CHEKTPbl UCIYCKaHHs, OCHOBHbIE (DOPMBI UX IpaduuecKoro
IIPE/ICTaBICHHUS.

6. OcCHOBHbIE XapaKTEePUCTUKH CIIEKTPAIbHOMN JTUHHH.

7. Xpomodopsl U ayKCOXpPOMBI. DJIEKTPOHHBIE IEPEXOAbl B MOJEKYJaX. DJIEKTPOHHBIE
CIIEKTPBI MOJIEKYIL.

8. AHaIMTHYECKHWH CHUTHAJT B METOAAaX aOCOPOIMOHHOW CIIEKTPOCKOIHH M CIIOCOOBI
IIepexo/ia OT aHAJIMTUYECKOT0 CUTHAJIa K KOHLEHTPALUU.

9. [aiite ompeaeneHHe ONTHYECKOW IUIOTHOCTH, IMOTJIOMICHUS, MPOIMYCKAaHUS. YKaXHUTe
B3aMMOCBA3b MEXAY dTUMU BelnunMHaMmu. [lokaxxure pacueTom, BO CKOJIBKO Pa3 U3MEHUTCS
OIITUYECKAs INIOTHOCTh U IPOITyCKaHUE PacTBOpPa, €CJIM €ro KOHIIEHTPAIUs YMEHbIINUTCS WK
YBEJIMYUTCS B N pas.

10. OCHOBHOIf 3aKOH IMOTJIOMIEHUS JIEKTPOMAarHUTHOTO M3TydeHusl. OU3NYECKUI CMBICI U
€IMHULIBl U3MEPEHUS] MOJIIPHOTO KO3((DUIIMEHTA TOTJIOLICHHUS.

11. OcHoBHBIE TpPUYMHBI  OTKJIOHEHUST OT 3akoHa byrepa-JlamOepra-bepa B
CHEKTPO(POTOMETPUUECKOM METO/IE aHaIN3a B BUAUMON 1 Y D-007acTsAX CIIEeKTpa.

12. Bnok-cxema CrieKTpaJbHOTO MPUOOpa, OCHOBHBIE Y3l M UX Ha3HAYCHHUE.

13. Ilepeuncnante OCHOBHBIE CITIOCOOBI MOHOXPOMATHU3ALUN U3TydeHHS. Y KaXKUTE COCTaBHbIE
yacTd MOHOXpomaropa. OmnuIuTe yCTPOWCTBO W MPUHIUN JEHCTBHS MOHOXPOMAaTOpOB
Pa3IMYHBIX TUIIOB.

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

15. Jlnanma3zoH MakCUMaJbHON TOYHOCTH NPH U3MEPEHUH ONTUYECKOH IIIOTHOCTH pacTBOPOB
Ha ®OKe u cnexkrpodoTomerpe.

16. Ha3oBuTe OCHOBHBII THII IE€TEKTOPOB U3ITy4eHUs B BUAMMON 1 Y@ 001acTsx, ONUIINTE
UX YCTPOMCTBO U IPUHLHUI PAOOTHI.

17. Cxema ®DKa. OcHOBHBIE OTIUYHS CIIEKTPOGOTOMETPOB OT POTOINEKTPOKOIOPUMETPOB.
18. Vkaxure OCHOBHBIE (hAaKTOPHI, KOTOPbIE HEOOXOIMMO YUYHUTHIBATH TPH ONTUMHU3AINN
yca0BU (POTOMETPUPOBAHUS.

19. Mpuniun npueMoB nuddepeHHaTbHON CIEKTPO(HOTOMETPUH U MX IPUMEHEHHE.

20. ®oromerpuyeckoe TUTpoBaHue. OmnpeeneHHe TOYKH SKBUBAJIEHTHOCTH. OCHOBHBIE
TUMBI KPUBBIX THUTpoBaHus. [IpeummymiectBa (QOTOMETPUUECKOrO THUTPOBAHUS IEpea
KJIACCUYECKUM TUTPOBAHUEM.

21. OmpeneneHne KOHIIGHTPAIMU JBYX WM 0OJiee OKpAIICHHBIX COCTUHEHUH TIPH WX
COBMECTHOM npucyrcTBuu. Meron ®@upopara, ero OCHOBHOW ITPUHIIUIIL.

22. CuektpodoToMeTpuUecKoe ONpe/eieHne KOHCTAaHT KHCIOTHOCTH W OCHOBHOCTH
JBYLIBETHBIX PEArcHTOB.

23. CnektpodoToMETpHUYECKOEe YCTAaHOBJICHHE COCTaBa M MPOYHOCTH KOMIUIEKCHBIX
COEIMHEHHH.
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24. TlpumeHeHHe MOJIEKYISIPHOW aOCOPOITMOHHOW CIEKTPOCKOMUH B BUAUMON U Y-
o0nacTsx.

25. Tlonatue o0 OTHENbHBIX W30paHHBIX CIIEKTPOCKONMYECKUX METOAax aHallu3a,
OCHOBAaHHBIX HAa B3aUMOACHCTBUM BUAMMOTO U YD-U3IIydeHHUs C MOJIEKYyJIaMU BELIECTBA:
MeToJlaX TypOuauMerpuu, HederomMeTpuu, crnekrpockonuu audpdysnoro orpaxenus. Mx
CYIIIHOCTh, HA3HAYEHUE U TPUMEHEHUE.

TunoBble 3a1a4u

1. BrbluncieHue KOHIICHTpAIMi aHaIUTa MeEToJaMu aOCONIOTHOW  (MpOCTOl) U
muddepeHmanTbHOH  a0COPOITMOHHOM  CIIEKTPOCKOIIMM € NPUMEHEHHWEM  IPUEMOB
rpagyupoBOYHOro  rpadmka,  cTaHAapTHOW  NOOABKHW,  CTAaHAAPTHBIX  JI0OABOK,
OTPaHUYMBAIONINX PACTBOPOB, a TaKXe II0 pe3yiabTaraM CIEKTPO()OTOMETPUIECKOTO
TUTPOBAHUS.

2. OmpeneneHne KOHIEHTpanuid ABYX (WM 0ojiee) OKpAIIeHHBIX KOMIIOHEHTOB IPH HX
COBMECTHOM IIPUCYTCTBHUH.

3. Pacuer gmamazoHa  ompeaeisieMbIX — KOHILEHTpAIMid  C  HCIOJIBb30BAHUEM
CHEKTPO(HOTOMETPHUICCKOTO METO/Ia AHATTN3A.

4. OrnpeneneHnue KOHCTAHT KUCIOTHOCTH (OCHOBHOCTH ) IBYIIBETHBIX PEarcHTOB.

5. Ormpepenenne cocTaBa v MPOYHOCTH KOMITJIEKCHBIX COCTUHEHUMN.

IIpumep OusteTa K peTHHIOBOI KOHTPOJIbHOI padoTe

1. Jlaiite onmpeneneHue CaeAyIOMUM MOHATHSIM:
1) aTOMHBII ¥ MOJIEKYJISIPHBIHN CIIEKTPHI MOTIOMIEHUS, UX TpaduvecKoe IPeICTaBICHUE;
2) n300pazute KpUBYyIo criekTpodoTomeTpudeckoro TutpoBanus pactsopa Fe(Ill) pactBopom
pollaHua Kalus B KUCIION cpeje;
3) UCTUHHBIE TPUYMHBI OTKJIOHEHHS OT 3aKoHa byrepa-Jlambepra-bepa;
4) Ha3HaYeHHE MOHOXpPOMAaTOpa HSJEKTPOMATHUTHOIO W3IY4YEHHUs, ONUILIMTE TMPHUHLIUI
JeNCTBUS MPU3MEHHBIX MOHOXPOMATOPOB;
5) nepeyucauTe OCHOBHBIE (PAKTOPHI, KOTOPbIE HEOOXOAMMO YUUTHIBATh NMPU ONTUMU3ALUH
ycioBuil OTOMETPUPOBAHUS. (5 6aAL108)

2. V3 mnaBeckum ctamu wmaccoii 0,3500 r mocie COOTBETCTBYOHIEH 00pabOTKH
npurotoBunu  100,0 Ma pactBopa, comepxkamero MnOs u Cr207%, W H3MEpUIH €ro
ONTUYECKYIO IUIOTHOCTh MIPU CBETOPMIBTPAX € Aspp=530 HM U Aspp=430 HM (As30, A430). B
IecTb MEPHBIX KOO BMecTUMOCThIO 25,0 mi momectunu 2,5; 4,0; 5,0 M cTaHmapTHOTO
pactBopa mepmanranara (T(Mn)=0,00005) wim nuxpomara (T(Cr)=0,00060), pazdaBuin
BOJIOM 10 METKH U (POTOMETPUPOBAIIH MPH TEX KE YCIOBHUSAX.

Omnpenenure MaccoByio 100 (%) Mn u Cr B cTanu 1o cieaylonmMm aaHHbM (7
0annos).

ITapamertp CraHgapTHBI pacTBOp Hccenenyemsrit
KMnO4 K>Cr07 pacTBop

V, 2,5 4,0 50 2,5 4,0 50 -

Asss 0,233 0,367 0,462 - - - 0,273

Ausz2 0,097 0,152 0,193 0,431 | 0,638 | 0,782 0,842

3. Ilpuamn metona auddepeHnnanbHoil CeKTpoGOTOMETpUHN. YKaKUTE, B KaKhX
cllyyasix TNPUMEHSAIOT mpueMbl auddepenunansHoit cnekrpodoromerpun. HazoBute
aHAJIMTUYECKUI CUTHAJ, U3MepsieMblil 3TUM MeTosioM. Kakue oCHOBHbIE ITPHEMBI ITEpexo/1a
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OT BEJIWYMHBl AHAINTHYECKOTO CHTHaja K KOHICHTPAIlMM HWCHOJNB3YIOT B METOAE
muddepeHIHanbHON CrIeKTPOOTOMETPHH, U3JIOXKUTE UX NPUHLUI. (7 6an108)

4. B 2 mepnubie koa6b1 Ha 100,0 M1 momectrim no 25,0 M1 pacTBOpOB, COAEPIKALIIX
Menbs. B ogay mo6asunm 5,0 mur crangapTHoro pactBopa cyibdara menu (Tc=0,00300). B
0o0e KOJIOBI BBEIM pEareHThl W pa3z0aBuiM BOJMOW 10 MeTkH. [lpu QoTomerpupoBaHUH
pPacTBOPOB MOJYYHJIM 3HAYEHHs] OTHOCUTEIBHOW onThyeckoi miuoTtHocT AoTHx=0,420;
A0THx+¢:=0,560. OnpeaenuTs KOHIEHTPAIUIO MeH (T/71) B aHATM3UPYEMOM PacTBOPE, €CIH
pactBop cpaBHeHus coaepxan 0,15 r Cu B 50,0 M. YKaXuTe UCIOIB3yEMbI B 3TOM CIy4ae
IIpUEM Mepexo/ia OT AaHATMTUYECKOTO CUTHAJA K KOHLIEHTPAIMHU. (5 6a1108)

Kpurtepnu onieHKH pedTHHIOBBIX KOHTPOJILHBIX PadoT.

Kaxgoe 3amaHme B ounere OLCHUBACTCA OHNPCACICHHBIM KOJIUYCCTBOM 6aHHOB,
YKa3aHHbIM B ouiere. bauiel 3a KaXJ0¢€ 3aJaHUC CYMMUDPYIOTCSA

Ouenka YpoBeHb Kpurepun

MIOBBIIICHHBIN Crynent nomyuwmi ot 90 no 100 %

OTIIUYHO . .
(IpOIBUHYTBHIN) YPOBEHb | OT MAKCHUMAaJIbHOI CyMMBI OaJIJIOB

Crynent nomyqwi ot 70 1o 90 %

XOpOLLIOo 0a30BbIll YPOBEHD .
OT MaKCHMAaJIbHOW CyMMBI 0QJIIIOB
. Crynent noxyuma ot 50 1o 70 % ot
YIIOBJIETBOPUTEIILHO MTOPOTOBBIN YPOBCHB .
MaKCUMAaJIbHOM CyMMBbI 0aJIlIOB
Crynent nonyuui meaee 50 % ot
HEYIOBJICTBOPUTEIBHO YpOBEHB He cHOPMHUPOBaH

MaKCHUMaJIbHOI CyMMBI 0aJIoB

3K3aMeHaHI/IOHHbIe MaTepHuaJibl 1JI l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn (3K3aMel—[)

VYcneBaeMoCTh CTYAEHTOB B TEUYEHHE CEMecTpa KOHTPOJUPYETCs B Ipolecce
HaMUCaHUs PEHTHUHTOBBIX KOHTPOJBHBIX paboT. Kaxknas koHTponbHas paboTa OTHOCHTCS K
OTIpe/IeIEHHOW TeMe, 3a/1aHHs OLIEHHWBAIOTCS MO OaUIbHOM CHUCTEME B 3aBHCHUMOCTH OT MX
CIIO)KHOCTH. 3a pelleHHe 3a/addl JOTMOJHUTEIbHBIM HEeCTaHJAapTHBIM CIOcOOOM M 3a
MOAPOOHBIM OTBET HA TEOPETUUYECKHIl BOIMPOC M00ABISIOTCS JOMOIHUTEIbHBIC Oasuibl.
KonnuecTBo OamnoB 3a Kakaoe 3aJaHue ykazaHo B Owiere. bammbl, momydeHHBIE O
pe3yibTaTaM HalMCaHus KOHTPOJIBHOU pabOTHI IO TeMe, CyMMHUPYIOTCS.

B koHIe cemecTpa CyMMHUPYIOTCS Bce Oallibl, TOJIyY€HHBIE CTYJEHTOM IIO
pe3yibTaTaM BCeX KOHTPOJbHBIX pa0oT. [lomydeHHas utoropas cymma 0ajioB MOXKET OBITh
yUYT€HAa MpPU aBTOMATHYECKOM BBICTABICHUU JK3aMEHAIMOHHOM OLEHKH «OTIUYHO» U
«XOpOLLIOY.

Kpurepun YpoBeHb Onenka
Crynent noayunia ot 90% 1o "
YA o v a IOBBIILIEHHBIA
100% oT MakCUMaJILHO OTianyHO

o OPOJBUHYTHIN OBCHb
BO3MOXKHOH CYMMBI 0aJlJIOB (poz YTBIH) yp

CryaenTt nomyuun ot 80% 10
90% oT MakCHMaJIbHO 0a30BbIif ypOBEHb Xopouio
BO3MOKHOW CyMMBI OaJJTOB
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Crynentsl, HaOpaBine MeHee 80% OoT MaKCUMaIbHOM CYyMMBI 0aJUJIOB, CAIOT SK3aMEH
0 JUCHUIIJIMHC B YCTAHOBJICHHOM ITOPSAAKEC.

DK3aMeHaIMOHHBIHN OMieT BKIItoUaeT TpH 3aaanus. [lepBbie 1Ba BoIpoca MOCBSIIEHBI
TCOPCTUUCCKHUM OCHOBaM (1)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX MCTOAOB aHajJaIu3a. B TPETbEM 3aJaHUU
CTYICHTY IpeJjIaracTcsi peliuTh 3a1aqy.

CTYI[CHTBI O6$I3aHBI CAaTb 3K3aMCH B COOTBCTCTBHUH C PACIIMCAHUCM U y‘-Ie6HLIM
IUTAaHOM. ODK3aMeH MO JUCHMILIMHE MpecielyeT Lelb OLICHUTh YpOBEHb (OPMHUPOBAHUS
KOMHCTCHHHﬁ, Pa3sBUTUC TBOPYCCKOTI'O MBIIIJICHUA, HpI/I06p€T€HI/I€ HaBBIKOB
CaMOCTOSITENIbHOM pabOoThl, yMEHHUE MPUMEHITh IOJyYCHHbIE 3HAHWUS JJS pelleHUs
MPaKTUYECKHX 3aj1ay.

®opma npoBeeHus SK3aMeHa (YCTHO WM MUCbMEHHO) YCTaHABIMBAETCS PELICHHEM
Kadenapel. DK3aMeHaTOpy MPEJOCTABIAETCS MPABO 3a/1aBaTh CTYIEHTaM JOIMOJHUTEIbHBIC
BOIPOCHI 10 BCeH yueOHOI mporpaMme TUCHUIUIUHEL. Pe3ynbTaT ciaun sk3amMeHa 3aHOCUTCS
MPEenoiaBaTesieM B 9K3aMEHAIIMOHHYIO BEJIOMOCTh U 3aUETHYIO KHIKKY.

BOl'lpOCLI K 3K3aMEHYy

1. TpeGoBaHwusI K COBpEMEHHBIM HHCTPYMEHTAIBHBIM METOIaM aHAIM3a M UX KIacCU(UKAIHSL.
[lonatue 00 aHanMTHYECKOM curHajie. I'pagynpoBouHas 3aBucuMocTh. KoadduimeHnr
yyBCTBUTEIbHOCTU. CTaHAapTHBIE 00pa3LbL.

2. Ilpuemsl nepexoza OT aHAJIMTUYECKOTO CUTHAJA K KOHLEHTpauuu. lIpmHnun meropa
HaVMEHBIIINX KBaJIpaTOB. ITonyuyenue YpaBHEHUS psIMON JUTS
9KCIIEPUMEHTAJIBHBIX JIaHHBIX METOJOM HaUMEHBIINX KBaIPaTOB.

3. AnanuTHYeckuil curHai (oHa, OCHOBHBIE MCTOYHHKH (oHa. [Ipexen oOHapykeHHS H
crnoco0 ero omnpenenenus. /luana3on u3mMepseMbIX KOHIIEHTpALUH.

4. nenTnUKAIIMOHHBIN TapaMeTp, TpeOOBaHUS, IPUMEPHL.

5. PesynpTar  XMMMYecKoro - aHaium3a,  TOYHOCTb  XMMHMUYECKOTO  aHaJIN3a,
CEJIEKTUBHOCTD, SKCIIPECCHOCTh aHAIN3A.

6. IlpaBWwibHOCTH  pe3ynbTaToB  XUMHuUeckoro  aHaimu3a. CrnocoObl  MPOBEPKH
MPaBWIBHOCTH pe3yibTaTa aHaiu3a. CHUCTEeMAaTUYEeCKHE MOrPEUIHOCTH, WX MCTOYHHUKH.
CriocoObl BBIp@XKEHUS CHUCTEMATUYECKUX TMOTpeurHocTei (aOCoaroTHAs, OTHOCUTENbHas
MOTPEIIHOCTD).

7. IIpenusnoHHOCTH pe3ynbTaToOB XUMHUYECKOTO aHanusa. Criyuaiinble
MIOIPEIIHOCTH, HWCTOYHMKM MX BO3HMKHOBEHHs. BOCIPOM3BOOMMOCTE M CXOJIMMOCTH
pe3yiabTaTOB XUMHUYECKOro aHanu3a. [lapaMmerpsl, HCIOJIB3yeMble Ul XapaKTEPUCTUKU
BOCIPOU3BOJIMMOCTH PE3yJbTATOB aHAIM3a. YUET CIy4allHbIX mnorpemHocTed. Ilonarue
«apomax». Criocod UCKITIOUYEHUS POMAX0B U3 CEpUU U3MEPEHUH.

8. Knaccudukanust 1 OCHOBHOM MPUHIIUI METOJI0B aHATUTHYECKON CTIEKTPOCKOITHH.

9. BaxxkHeline napaMeTpbl AEKTPOMarHuTHOTO U3ay4eHus. [IpumMepsl n3MeHeHns dSHeprun
YaCTHUL IIPY B3aUMOJEHCTBUHU C U3JIYYEHUEM PA3IIMYHBIX CIIEKTPAIBHBIX JUANA30HOB.

10. B3aumojieiicTBHE 31€KTPOMAarHUTHOTO U3NTy4eHHs B BUAMMOM 1 Y®- obnacTsax cnekTpa
C aToMaMM M MOJIeKyJaMHu. JIMCKPETHOCTh 3HEPreTHYECKUX IEPEX0J0B B aToOMax M
MoOJIeKyJlaX. BeposITHOCTh SHEPreTHYEecKUX IepexoJI0B, BpeMs KHU3HH BO30YKICHHBIX
COCTOSIHMI.

11. ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, UX pa3inuuus. CIeKTpbl NOIJIOUIEHHUS U CIIEKTPBI
UCIyCKaHMs, OCHOBHble (opMbl UX rpaduueckoro mnpexacraBieHusi. (OCHOBHBIE
XapaKTEPUCTUKHU CIIEKTPAIbHOM JINHUH.

12. Xpomodopsl U ayKCOXpOMBI. DIJIEKTPOHHBIE TEPEXOJbl B MOJIEKYJax. DJIEKTPOHHBIC
CIEKTPBI MOJIEKYI.

13. AHanuTHuecKuil CHUrHaid B MeTofax aOCOpOIMOHHON CIEKTPOCKONHUU M CHOCOOBI
repexo/ia OT AaHAIIMTUYECKOTO CUTHAJIA K KOHLEHTPALIVH.
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14. OCHOBHOH 3aKOH TMOTIJIOMICHUSI JIEKTPOMArHUTHOTO M3IydyeHHs. DU3NYECKUI CMBICTT
MousipHOro Kod(ddunrenta mnornomenus. OCHOBHBIE NMPUYMHBI OTKIOHEHHS OT 3aKOHA
byrepa-JlamGepra-bepa B cniekrpodoromerpuueckoM MeToqe aHanu3a B BUAUMON u Y D-
00JacTIX CHeKTpa.

15. brok-cxema crieKTpanbHOro mpudopa, OCHOBHBIE Y3JIbl U X Ha3HAUYCHUE.

16. MonoxpomaTop, ero OCHOBHbIe uacTh. OCHOBHBIE CHOCOOBI MOHOXPOMATH3aLUU
U3Ny4yeHus. YCTPOMCTBO U MPUHLUI ACUCTBUS CBETOMUIBTPOB, MPU3M U AUPPAKIIMOHHBIX
penreTok. BeiOop onTUMAanbHOM JUTMHBI BOJIHBI JUIT (DOTOMETPHUPOBAHUSI.

17. lnana3oH MakCUMaIbHON TOYHOCTH IIPU U3MEPEHUU ONTHYECKON MIIOTHOCTH PACTBOPOB
Ha ®5Ke u cektpodoTomeTpe.

18. OcHOBHBIE THIBI JETCKTOPOB M3JIYYCHHUS B BUAUMON M Y® 00yacTAX WM MPUHIMI KX
paboThL.

19. Cxema ®OKa. OCHOBHBIEC OTJIMUHUS CIIEKTPO(HOTOMETPOB OT (POTOAIEKTPOKOJIOPUMETPOB.
20. VkaxuTe OCHOBHBIC (PaKTOPBI, KOTOPHIE HEOOXOIUMO YUMTHIBATh MPU ONTUMHU3ALUU
yclioBui (POTOMETPUPOBAHUS.

21. Ipuanun npuemoB auddepeHnnanbHoi CieKTPOPOTOMETPUN U UX IPUMEHEHHE.

22. ®otomeTrpuueckoe TUTpoBaHue. OmnpeleneHne TOYKH SKBUBAIEHTHOCTU. OCHOBHBIC
TUMBl KPUBBIX TUTpOBaHuA. [IpemmymiectBa (POTOMETPUYECKOTO THUTPOBAHUS TIEPE.
KJIACCUYECKUM TUTPOBAHUEM.

23. OrmpeneneHre KOHIICHTPALIMM JBYX WM OOJ€e OKpAIICHHBIX COCAMHEHUW TPH HX
COBMECTHOM mpucytcTBuu. Metrog dupopara, ero OCHOBHOW MPHUHIIHUIIL.

24. CrekTpodOTOMETPUYECKOE OIPEICICHHEe KOHCTAHT KHCIOTHOCTH ¥ OCHOBHOCTH
JIBYLIBETHBIX PEarcHTOB.

25. CnektpooTOMETpHUYEeCKOe YCTAaHOBICHHE COCTaBa M MPOYHOCTH KOMILUIEKCHBIX
COETUHEHUH.

26. IlpuMmeHEeHHE MOJICKYISIPHON aOCOPOIMOHHON CHEKTPOCKONUH B BUANMOW U Y-
o0acTsx.

26. Tlonatne 00 OTHENBHBIX W30pPaHHBIX CIEKTPOCKOIMMYECKUX METOJaX aHallnu3a,
OCHOBAHHBIX Ha B3aUMOJECUCTBUU BUAUMOTro U Y D-u3nydeHus ¢ MOJIEKYJaMU BEIIECTBa:
METOoJIaX TypOMIMMETpHUH, He(eToMeTpuu, crnekrpockonuu audpdysHoro orpaxenus. Mx
CYILLIHOCTh, HA3HAYEHUE U TPUMEHEHUE.

Tunoevie 3a0auu
1. Beiuucnenue KOHIEHTpAIMil MEeToJaMu aO0COMOTHOM (TipocToil) u auddepeHnnansHOM
abCcopOIIMOHHON CIEKTPOCKOIIUK C MPUMEHEHHEM IMPUEMOB TPaIydpOBOYHOrO Tpaduka,
CTaHJApTHOW N00aBKH, CTAaHAAPTHHIX JOOABOK, OTPAHUYMBAIOIINX PACTBOPOB, a TAKXKE IO
pe3ynbTaTam CeKTpohOTOMETPUYECKOTO TUTPOBAHHUS.
2. OmnpeneneHue KOHIEHTpauil ABYX (WM 0oJiee) OKPAIICHHBIX KOMIIOHEHTOB TIPH HX
COBMECTHOM IPHUCYTCTBUH.
3. Pacuer nwuamazoHa  ompeAenseMbIX — KOHUEHTpaUMd € HCHOJB30BaHUEM
CHEKTPO(HOTOMETPHUUECKOTO METO/IA AaHATTU3A.
4. OnpeneneHre KOHCTaHT KUCIOTHOCTH (OCHOBHOCTH) JIBYLIBETHBIX PEAareHTOB.
5. Onpenenenue cocTaBa U MPOYHOCTU KOMILIEKCHBIX COETMHEHHM.
6. Ucknmrouenne HEHAASKHOTO TAHHOTO (TTpoMaxa).
7. Pacuer cpenHero 3HayeHUsT W JIOBEPUTEIBLHOTO HWHTEpBaia Il PE3yJbTAaTOB CEPUHU
U3MEPEHUM.
8. Pacuer abCONMIOTHON U OTHOCHTEIHHOM MOTPEIIHOCTH CPETHETO.
9. Pacuer mpenena oOHapyKEeHHUS.
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IIpumep 3K3aMeHANMOHHOIO OWJIeTa

3K3AMEHAIIMOHHBINA BUJIET Nel

1. AHanuTHuYecKMi CHUTHaJI M CHOCOOBI MepexoJa OT aHaJIUTUYECKOTO CHUTHAla K
KOHIIEHTPALIMU B METOJIE MOJICKYJISIpPHOW aOCOpOLMOHHON crieKTpoMeTpuu. 3akoH byrepa-

JlamGepra-bepa.

2. JlaiiTe onpeneneHusl CISAYIONINM ITOHSTUSIM:

1) wuneHTH(PHUKAIMOHHBIN MapaMeTp,

2) JMAana3oH ONpeelsieMbIX KOHIICHTPAIIHI,

3) NPEenU3HOHHOCTh PE3YJILTATOB XMMUYECKOTO aHAIIN3a,

4) wmoHoxpomaTop Y® 1 BUANMOrO CBETa,

5) cnekTpodoTOMETpHUYECKOE TUTPOBAHKE (MPUMEPBI KPUBBIX TUTPOBAHUS).

3. Omnpenenute MOJSAPHBIN KO3(D(UIMEHT MOTNIOMIEHUs,, COCTaB U KOHCTaHTY
yCTOMYMBOCTH KOMIUlIekca ML, 1o crueayroomuM JaHHBIM (KOHIIEHTPAIMH HCXOHBIX
pactBopoB M?* u L pasusl 8-10° M):

«5» (omauuno)

PactBop O06bem O0BveMm A
pacTBopa M?*, M pactBopa L, mu (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

5 5 5 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

Kpurepun oneHuBanus pe3yibTaToB 00y4eHHUs
Oyenka Kpumepuu oyenusanus no sxzameny
Jlan TONHBIA, TPAaBWIBHBIA OTBET, Marepual M3JI0XKEH B
OIIpEAEIEHHON JIOTUYECKON MIOCJIEA0BATENBHOCTH
JEMOHCTpUpYETCS MHOTOCTOPOHHOCTb MO/IX0JIOB,
. MHOT'0aCIIeKTHOCTb 00CyXJIeHUS npo0JIeMsl, yYMEHHE
Bvicokuu yposenw

apryMEeHTHPOBAaTh COOCTBEHHYIO TOYKY 3PEHHUS, HAaXOAUTh IMYTH
pelIeHNs I03HABATEJIbHBIX 3a]a4, YCTAHABIWBaThb IPUYMHHO-
CIIEICTBEHHbIE CBS3M MEXAY CTPOCHHEM, CBONCTBAaMH H
IIPUMEHEHUEM BEUIECTB, B JIOTUYECKOM PACCYXIECHUU U PELICHUU
3aJ1a4M HET olMOOK, 3a/1a4ya pellieHa PaliOHAIbHBIM CIIOCOOOM.

Cpeonuii ypogens
«4» (xopowio)

OTBeT MOJHBIA M MPABWIbHBIA HAa OCHOBE HM3YYEHHBIX TEOPHUH,
Marepuan HN3JIOKEH B onpeaenEHHON JIOTHYECKOH
MOCJIeI0BATEILHOCTH, TIPU 3TOM JIOMYCKAIOTCS HECYIIECTBEHHbIE
OI]_II/I6KI/I B OTBCTAX Ha TeOpeTI/I‘IeCKI/Ie BOHpOCI)I HNJIN B peHIeHI/II/I
3a/1aud, KOTOpPbIE CTYIEHT MOXET HCIPaBUTh 10 YKa3aHUIO
MIPENo/IaBaTelIs.
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OTBeT MOJNHBIA, HO MPH 3TOM JONYIIEHA CYIIECTBEHHAs OIIMOKa

Ilopoeosuiti 9 N
osern <3y WIM OTBET HEIOJIHbIN, HECBA3HBIA, HE MPOSABISAIOTCA YMEHHUS
(y goeﬂemeo " MPUMEHSTh TEOPETUYCCKUE 3HAHMS MPHU PEIICHUU TPAKTHUYECKUX
Y P npoOieM; 3HAHME TpeaMeTa ¢ 3aMeTHbIMH  Ipolesiamu,
menvHo)

HETOYHOCTSIMU, HO TAKMMH, KOTOPBIE HE CITy>KaT IPENsATCTBUEM IS

JajgbHEHIIero o0y4eHusl.

Munumanvhoiii OTBetr 0OHapyXKMBaeT HE3HAHNE OCHOBHOTO COZICPKaHUS YIeOHOTO
VpOGeHb «2» Marepuana.

(Heyoosnemeo-
pumenbHo)

OueHoyHbIe CpeAcTBa JUIS WHBAIHMIOB U JIUI] C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBBSI BEIOUPAIOTCS C YUETOM UX WHAWBUAYAIBHBIX MCUXO(DU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH HMHBAIWAAM M JIMIAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU
3JI0OPOBBSI IIPEIOCTABIISIETCS IOTIOTHUTENILHOE BPEeMs JJIsl TIOATOTOBKM OTBETA HA K3aMEHE;

— Y IPOBEJICHUH TIPOLETyPHI OLIECHUBAHUS PE3yIbTaTOB 00YyUSHUSI MHBAJIMJIOB M JIHIL
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBS TPEAYCMAaTPHBAETCS HCIIOJIb30BaHUE
TEXHUYECKHUX CPEJCTB, HEOOXOIUMBIX UM B CBSI3H C MX WHAWBUAYAIbHBIMUA OCOOCHHOCTSIMU;

— NpU HEOOXOAMMOCTH JJIsi OOYYaIOMIMXCS C OrpaHUYEHHBIMH BO3MOKHOCTSIMHU
30POBBSl M MHBAJIUIOB INPOIEIypa OLEHHBAHUS PE3yJIbTaTOB OOYYECHHUS 1O AWCIMIUIMHE
MOJKET MTPOBOJIUTHCS B HECKOIBKO JTAIOB.

[Ipouenypa olleHUBaHUS PE3yabTaTOB 00YUYEHHS HHBAIUIOB U JIUL] C OTPaHHYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBbS 110 JUCHHIUIMHE (MOJYIO) MPEIyCMaTPUBAET MPEIOCTABICHUE
uHpopManMu B GopMax, aJanTUPOBAHHBIX K OTPAHMYCHUSM HX 3JI0POBBS M BOCIIPUSATHS
nHpOpMaIHN:

Jnst L ¢ HapyIIeHUSIMH 3PSHUS:

— B 1e4aTHOH (hopMe yBEITMUEHHBIM MIPU(TOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JIns AL ¢ HapyIeHusAMHU CllyXa:

— B 1e4atHoi opme,

— B popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlnist u1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIHA TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA
00y4aroIuxcs.

5. IlepeyeHb OCHOBHOM M JONOJTHHUTEILHON Y4e0HOMH JIUTEpPaTyphbl, HCOOX0ANMOMH
JJISL OCBOCHMSI AMCUUIJIMHBI (MOIYJIsl).

5.1 OcHoBHas1 IUTEpPaTypa:

1. OcHOBBI aHAIMTHYECKOH XUMHHU: Y4eOHHK JJIsl cTyaeHToB By3oB: B 2 T. T. 1, 2. /Ilox pen.
FO.A. 3omoTtoBa, M.: Akagemus, 2014.

2. OCHOBBI aHAIMTUYECKOW XUMHH: 3amauud u Bompockl / mox pen. HO. A. 3omotosa, T.H.
Illexosuosoit, K.B. Ockoika. 3 uznanue. M.: Jlabopatopus 3xanwmii, 2020.

3. Kpuctuan I'. Ananutnueckas xumusi: B 2 1. T.1, 2/ nep. ¢ anrn. A. B. 'apmama u ap. - M.:
BMHOM. JlabopaTopus 3nanuii, 2009.

4. Tloumnok T.b., TemepnameB 3.A. AHATUTHYECKAS XUMUS: CIICKTPOCKOITMYECKAE METOIIBI
aHanu3a. YuebHnoe nocobue. Kpacnogap, Kyol'y, 2013.
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5. Tloumnok T.b., Temepaames 3.A. MonexynsipHas abcopOLIMOHHAs CIIEKTpOCKoNHA. Y4yeOHoe
nocobue. Kpacuogap, Kyol'Y, 2016.

6. bapbanar FO.A. OcCHOBB aHaNUTHYECKOW XHMHUHU: MPAKTUUYECKOE PYKOBOJCTBO
[DnexTpoHHBIN pecype] : pykoBoacTso / FO.A. Bap6anat, A.B. 'apmami, O.B. MoHnoraposa,
E.A. Ocunora ; mox pen. 3onoroBa FO.A., Ilexosmoroii T.H., Ockonka K.B.. —
OnektpoH.naH. — Mocksa: M3marensctBo "Jlaboparopus 3uanuit”, 2017. — 465 c. — Pexum
nocrtyma: https://e.lanbook.com/book/97410

7. Tloumnok T.b., Azapsa A.A., KaynoBa A.A. IlpakTHKyM MO aHATUTHYECKOW XUMHH.
WNucTpymenTanpHBIe METOABI aHaM3a. YyeOHoe mocobue. Kpacnonmap, Ky6l'y, 2023.

JlonoJIHUTeIbHAS JTUTepaTypa:

1. BacwibeB B.I1. Ananurudeckast Xumus: COOPHUK BOIIPOCOB, YIIPAXKHEHUH U 3a/1a4: y4eOHOE
mocobue i ctyaeHToB By3oB / B. I1. Bacunses, JI. A. Kouepruna, T. JI. Oprnosa - 4-e u3z.,
crep. - M.: [Ipoda, 2006.

2. Ilentun O.A., Bunkos JI.B. ®usudeckue MeTo bl UCCIeA0BaHus B XuMuu. M: Mup, 2003.

3. DusnuecKue METO/bl HCCICNOBaHWs HEOPraHMYeCKHX BEIIECTB: y4deOHOe mocobue s
crynertos/ nof pen.A.b. Hukomnbeckoro. M.: Axagemus, 2006

5.2. llepuoanueckne N31aHUs:

1. «KypHan ananutudeckoit xumun», Poccusi, Mockaa.

2. «3aBoackas naboparopus. Jluarnoctuka marepuainoBy, Poccus, Mockaa.
3. «AHanUTHKa U KOHTPOJb», Poccus, ExatepunOypr.

5.3. UuTepHeT-pecypchbl, B TOM YHCJIEe COBpeMEeHHbIe NpodeccuoHa/IbHbIE 0a3bl
OJAHHBIX U nnd)opMaunonm,le ClIpaBO4YHbIC CUCTEMBbI

DJ1eKTPOHHO-0u0InoTeuHbIe cucTeMbl (IBC):
DBC «IOPAWT» https://urait.ru/
DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK .ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

agrwbdE

IIpodeccnonanbubie 62361 JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Kypuans! uzgarensctea Wiley https://onlinelibrary.wiley.com/

5. Hayunas snexrponnas oubmuoreka (HOB) http://www.elibrary.ru/

6. IlomHOTEKCTOBEBIC APXUBLIL BEAYLIIUX 3arraJHbIX HAayYYHBIX JKYPHAJIOB Ha

Poccwuiickoit matgopme Hayunbix sxypHaaoB HOMKOH http://archive.neicon.ru
7. HamumonanbHas sneKkTpoHHas Oubnmoreka (IocTyn K DIEKTpOHHOW OuOIMoTeKe
auccepTanuit Poccuiickoit rocyaapcrsennoit 6unbnuorexu (PI'B) https://rusneb.ru/
8. Tlpesunenrckas oudimoreka um. b.H. Enpruna https://www.prlib.ru/
9. Dnexrponnas xkoyweknus Okcdopackoro Poccuiickoro ®onma
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/
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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. VumBepcurerckas uHGopMmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

NudpopmannoHHblie cIpaBOYHbIEe CUCTEMBbI:
1. Koncynbrant I[lntoc - cripaBouHasi mpaBoBasi CUCTEMa (JIOCTYII 10 JIOKAJIbHOU CEeTH
C KOMITBIOTEPOB OMOIMOTEKH )

Pecypcol cBoOOAHOTO H0CTYyNA:

1. AwmepukaHckas nateHTHas 6a3a maHHbIx http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKUX AuccepTaimii htp://www.nlc-bnc.ca/thesescanada/

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

4. MUHHCTEpPCTBO HayKM U BbIcmiero oOpa3oBanus Poccuiickoit deneparuun
https://www.minobrnauki.gov.ru/;

5. ®enepanbhbiii moptan "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Mudopmammonnas cucrema "ExmHoe OKHO jgoctyma K 00pa3oBaTelbHBIM
pecypcam" http://window.edu.ru/;

7. Enunas xosuteknus nupoBbIX 00pa3oBaTeNbHBIX pecypcoB  http://school-
collection.edu.ru/ .

8. ®denepaybHbIN LIEHTP nH(pOpPMaLOHHO-00pa30BaTENbHbIX pecypcos
(http://fcior.edu.ru/);

9. IIpoekr I'ocymapcTBeHHOro MHCTUTYTa pycckoro ssbika uMeHu A.C. Ilymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaMoHHbIN mopTain "Pycckuii si3pik" hitp://gramota.ru/;

11. Cayx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

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

13. OOGpa3zoBarenbHblil mopTan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "O06 obpazoBanuu B Poccuiickoit @enepanuu". Bonpocs! u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIC 00pa30BaTe/bHbIC U HH(POPMALMOHHBIE PeCyPChI
KyoI'V:

1. Cpena MoayinbpHOTO TuHaAMHYecKoro o0ydenus http://moodle.kubsu.ru

2. baza yuyeOHBIX MJIAHOB, y4eOHO-METOJUYECKHX KOMIUIEKCOB, NyOIMKaluil u
koHpepenmwmii http://mschool.kubsu.ru/

3. bubmmorexka uHGOpPMALMOHHBIX pecypcoB  Kadeapsl  HMHGPOPMALMOHHBIX
oOpa3oBartenbHBIX TexHONMorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHnToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3zoBaTeibHbIe pecypchl Kadeapbl HHOOPMAIIMOHHBIX CHUCTEM U
TexHosoruii B oOpasoBanuu KyOI'Y u Hayuno-meroaudeckoro sxkypHaia "[IIKOJIbHBIE
I'OJIbI" http://icdau.kubsu.ru/

IlepeyeHb JIMIEH3UOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
o0ecrneyeHus.
[Ipn moAroroBke KpaTKHUX COOOIIEHMH HCHONB3YyEeTCsl MPOrpaMMHOE obecreueHne
Microsoft Office (Word, Excel, PowerPoint).

6. Metoanueckue yka3aHusl Uil O0Yy4AKOIIMXCH MO OCBOCHHIO JHCHMILINHBI
(MmonxyJis)
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[To xypcy npenycMOTpEeHO MPOBEJIeHUE JEKIIMOHHBIX 3aHATHI, Ha KOTOPBIX JaeTcs
OCHOBHOW CHCTEMATH3UPOBAHHBIN MaTepual U Pa3bICHIIOTCS HAauOOJee CIOKHBIC aCTIEKThI
M3Yy4aeMbIX METOJIOB aHaIN3a.

Baxueiiimmm 3Tanom Kypca SIBISIETCS. caMOCTOsITeNIbHAs paboTa 1Mo JUCLUMILIUHE, B
pamMKax KOTOpPOM CTYOEHTBl OCYIIECTBIISIIOT MPOPadOTKY Y4eOHOro (TEOpPEeTHUYECKOTro)
Marepuaia, MOJArOTOBKY K TEKYIIEMY M MPOMEXYTOUYHOMY KOHTPOJIIO, a TAK)KE BBITOJHSIIOT
WHIUBUAYaJIbHbIC 331aHUs] (HAaIPUMEp, TOTOBAT KOPOTKHUE COOOIIEHUS U IPE3CHTALINN ).

Paboma c koncnekmom nexkyuii

[IpocMOTpeTh KOHCIEKT HEOOXOIUMO cpa3y Mocie 3aHSATHI, OTMETUTh MaTepua
KOHCIICKTA JIEKIUWA, KOTOPHIM BBI3BIBACT 3aTPYAHEHUS Il TOHUMAHUS, MOIBITAThCS HAWTH
OTBETHl Ha 3aTPyIHUTEIbHBIE BOMPOCHI, HCIOJIb3Ys PEKOMEHAyeMylo JutepaTypy. Ecmu
CaMOCTOSITENIFHO HE yJaeTcsi pa3o0paThCsi B Marepuanie, cOopMyIUpOBaTh BOMPOCH U
o0paTuThCs 3a MOMOIIBIO K MIPErnoaBaTelto Ha KOHCYIbTAllMK WK OMM>KalIien JeKIuu.

Perynsipuo oTBOAMTH BpeMsi JJisi MOBTOPEHUS MPOMACHHOTO MaTepualia, MpoBepsis
CBOM 3HAHMsI, YMEHHSI U HaBBIKU MO KOHTPOJIbHBIM BOIPOCAM.

Pewenue 3a0au

[lepen pemeHueM 3aad HEOOXOJUMO BHHUMATEIBHO HW3YYUTh TEOPETHUUECKHIA
Marepua, npopadoTaTh KOHCIEKT JIEKIIUU, Pa300paTh MpUMEpPHI pelieHus 3aaad. Pemenue
3a/1a4 peKOMEHAYETCsl HAaUMHATh C HanOoJiee MPOCTHIX, OJIM3KUX K UMEIOLIUMCS B 3aJJaYHUKE
npumMepam. He pekomeHayeTcss HCIONb30BaTh TOTOBBIE KOHEUYHBIE (POPMYJIBI, KOTOPHIE
BBIBOJIATCS B IPUMEpaxX pelieHus 3a7ad. 3anuch B TETPaau JOJKHA COAEpKaTh (GOpMyIbl U
BCC BBIUMCIICHHS C yKa3aHWEM CIWHUIl u3MepeHus. [Ipw BBIMHCICHUSX HEO0O0XO0IUMO
oOpaiiaTh BHUMaHHE Ha UX TOYHOCTH (MCIIOJIb30BAHME HYXKHOTO YHCIa 3HavYamux uudp) u
COOJTIO/ICHHE TIPABUIT OKPYTJICHUSI.

Buvinoanenue nabopamopuvix pavom

[lepen mocemieHneM JIabOpaTOPUU  HEOOXOMUMO HW3YYHTH TCOPHIO  BOIIPOCA,
MIPEIIoJIaraeMoro K UCCle0BaHUI0, 03HAKOMHUTBCS C PYKOBOJCTBOM IO COOTBETCTBYIOIICH
paboTe U MOATOTOBUTH MTPOTOKOJ MPOBEICHUS PaOOTHI, B KOTOPBII 3aHOCUTCSI:

— Ha3BaHHe paboThl;

— METOJMKa MPOBEEHUS dKCIICPUMEHTA,

— YpaBHEHUS XMMHUYECKUX pEaKIHUi MpeBpalleHuid, KOTopble OyAyT OCYIIECTBIEHBI MpHU
BBITIOJTHEHUH DKCIIEPUMEHTA;

— pacueTHble (OPMYIIHI,

— TaOJUIBI 7151 3aMMCH TTOTYyYaeMbIX TAaHHBIX.

OdopMneHre OTYETOB JIOJDKHO TPOBOJUTHCS TMOCIE OKOHYAaHHUA paboThl B
nabopaTopuH.

Jlns TOArOTOBKM K 3allUTe OT4eTa Mo JiabopaTopHOil paboTe  cremyer
MPOAHAIU3UPOBATh DKCIEPUMEHTAIBHBIE PE3YIbTaThl, COMOCTABUTh UX C W3BECTHBHIMU
TEOPETUYECKUMH TIOJIOKEHUSAMHU WM CIPABOYHBIMH JaHHBIMH, OOOOIIUTH pE3yNbTATHI
WCCTIEIOBAaHUI B BHUJIE BBIBOJIOB MO paldOTe, a TaKXKe IOATOTOBUTHCA K OTBETaM Ha
KOHTPOJIbHBIE BOMPOCHI K JAHHOH JTabopaTopHOU padorTe.

Iloozomoexa Kk KOHmMpPOALHBIM padomam

KonTponpHas paboTa BEIMONHIETCS B JOPME MHUCHEMEHHOTO OTBETA HAa BOMPOC 3a/1aHUs
unu pemenus 3anaun. CopepkaHue MOArOTOBJICHHOTO CTYJEHTOM OTBETa Ha TTOCTABJICHHBIN
BOIIPOC [JOJDKHO TIOKa3aTh 3HAHUWE aBTOPOM TeopuM Borpoca. lIpakTtuueckue 3ananus,
BBIHOCUMBIE Ha KOHTPOJIbHYIO pabOTy, COCTaBJICHHl Ha OCHOBE YIpaKHEHUW M 3ajad,
BBIMIOJIHSIBIIUXCSI B TEUEHHUE ceMecTpa. PekoMeHIyeTcsi BEpHYThCS K 3TUM YIPaXKHEHUSIM U
YTOUYHUTHh WX BBITIOJIHEHUE TPHU TMOJATOTOBKE K KOHTPOJIbHOW padote. Cremyer oOpaTHUTh
BHHUMaHHUE Ha TO, YTO BBITIOTHSAEMOE 33JJaHUE TOJHKHO OBIThH MOAKPEIIICHO OOBSICHEHHEM TOTO
WJTM MHOTO TIpeIaraeMoro pemrenus. [Ipu Hammanu BompocoB, epel KOHTPOIBHON padoToi
HE00X0IMMO MPOKOHCYIBTUPOBATHCS C TIPETIOAaBATEIIEM.

Iloozomoeka coobwenusn
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IIpy mOATOTOBKE  KpaTKOro JIOKJIaJa C  KOMIIBIOTEpPHOM  Mpe3eHTaluen
apryMEHTUPYETCSl aKTyaJbHOCTb TEMBI, BBIABISIETCA IPAKTUUYECKOE M TEOPETUYECKOE
3HAYEHHUE JaHHOTO ucciaeaoBanna. OCHOBHAS 4acTh JOKJIAla PACKPBIBAET COLACPKAHUE TEMBI.
B 3akimroueHuu B KpaTkod M CKaTod (opMe U3JIararoTcs MOJIYYCHHBIE pEe3yNIbTaThl,
IIPEJCTaBIAOIINE COOOM OTBET Ha IVIABHBIM BONPOC HCCIENOBaHUA. 31€Ch K€ MOIYT
HaMeyaTbCs U AAJbHEHIINE IEPCIIEKTUBbI Pa3BUTHUS TEMBI.

B OCBOCHHUU JUCHUITIINHBI HUHBaJILaMU u JmaamMun C OrpaHM4YCHHBIMHA
BO3MOXXHOCTSIMU 370POBbsI OOJIBIIIOE 3HAUEHHWE MMEET MHAMBHIyalbHas ydeOHas pabota
(KOHCYJIbTALMK ) — IOMOJTHUTENIBHOE Pa3bsiCHEHHE YUeOHOr0 MaTepuara.

WuauBuayaibHble KOHCYJIbTAllMU IO TPEIMETY SBISIOTCS BaXKHBIM (PaKTOpOM,
CHOCOGCTBYIOH_II/IM HHAUBUAYyaAJINU3allun OGy‘-IGHI/ISI U YCTAHOBJICHHUIO BOCIIMUTATCIIbBHOTO
KOHTakTa MEXJy MpernojaBareieM M O0O0ydarollMMCS WHBAJIUAOM WIM JIUIOM C
OrpaHU4YCHHBIMH BO3MOKHOCTAMU 300POBbA.

7. MarepuajibHo-TeXHHYeCKass 0a3a, HeoOXoauMmasi /JJsi OCYLIeCTBJIEHUS
00pa3oBaTe/ILHOI0 MPoUecca MO0 JMCHUILINHE (MOLYJII0).

[To BceM Buaam y4eOHOW JESITEIBHOCTH B paMKaX TUCIMIUIMHBI HCIOJIb3YHOTCS
ayTUTOPUH, KaOMHETHI U T1a00paTOpHUH, OCHAIIEHHBIC HEOOXOAMMBIM CIICITUATN3UPOBAHHBIM
1 1a00paTOPHBIM 000PYAOBAHHUEM.

BCIIOMOTaTeJIbHOE 000pyIOBaHHE:
Becsl BCP-210, BJIK-500-M, pH-
MeTpbl-noHoMepbl  Dkcrept-001-
3-01, pH-meTp-150.

HanmeHoBaHME  CIICIMANIbHBIX OcHalIeHHOCTb [TepeyeHsb
HOMEIICHUH CIICLIHATIbHBIX TOMEIICHUI JMLEH3HOHHOTO  IPOrPaMMHOTO
obecriedeHUs
YueOHbIC ayIUTOpHUA it | Mebenb: yaeOHas meOeb MSWindows (BrITROUAs
MPOBEICHUS sansituii | Texaudeckue cpeacta ooyuenust: | Windowsmediaplayer), MSOffice
nekionHoro tuma (aym. 234C, | uatepaktuBHas nocka SMART | (Bkmrouas MSPowerPoint), TT1O
322C) Board, KOPOTKO(OKYCHBIH | AJIsl ~ HWHTEPAKTUBHOM  JOCKH
MHTEPAKTHUBHBINA npoektop, | SMART Board
HOYTOYK, MEJIOBast JOCKa.
YueOHble ayIUTOpHUU it | Mebenb: yueOHas mebeib MSWindows (BrITROUAST
MPOBEIEHUS saustuii | Texaudeckue cpeacta ooyuenus: | Windowsmediaplayer), MSOffice
CEMUHApCKOr0 TUIlA, IPYIIOBBIX | 3KPaH, IPOEKTOP, KOMIIBIOTED (exmrouass MSPowerPoint), TIO
" WHMBUIYaJIbHBIX UL MHTEPAaKTHBHOM  JIOCKH
KOHCYJIbTAIIHH, TEKYIIEeTro SMART Board
KOHTPOJII ¥ MPOMEKYTOUHOM
arrectarmu  (ayn. 234C, 332C,
242C, 252C)
YueOHbIe ayIUTOpHA it | Mebenb: yaeOHas meOeb [Iporpammer 00pabOTKH JaHHEIX K
MPOBEICHUS naboparopHeix | TexHuueckue cpencTBa 00ydeHHs: | CreKTpodoToMeTpy JBYIy4eBOMY
pa6ort. Jlabopatopust 242C, 252C | skpaH, HPOEKTOP, KOMIIBIOTED, | CKAHHPYIOIIEMY uv 1800
JIOCKa. (Shimadzu UV Probe, xoHTpakT
O6opynoBanue: aHamuruueckue | Ne32-OA/2008-2)
BECHI, BBITSDKHAS cucreMa
BEHTHUJISIIINH, naboparopHast
MOCYAa, PEaKTUBBI M MNPUOOPHI:
CHEKTPOPOTOMETPEI
LEKISS2107, UV-1800
(Shimadzu), a TaKKe

Jns  camocTosATeNbHOM  paboThI

YKOMILJICKTOBAHHBIC

00yyaroImuxcst MpeayCMOTPEHBI

CHEeUAIN3UPOBAaHHOW  MeOeblo, OCHAICHHbIE

MMOMEIEHNS,
KOMIBIOTEPHOI
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TEXHUKOH C BO3MOXHOCTbIO NOJKIIOUEHHs K ceTu «VHTepHeT» u obecneueHneM A0CTyna B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPelly YHUBEPCUTETA.

oOyyvaromuxcsi (YUTaIBHBIN  3ai
Hayunoti 6nbmmnoTexn)

HaunmenoBanune nomemeHuit mis | OCHAIIEHHOCTh MOMELIEHUM st [Iepeuens
CaMOCTOSATEIILHOU paboTHI | CAaMOCTOSTEIBHOM paboTHI | JIMIICH3MOHHOTO  IPOTrPaMMHOTO
00yJaroIuxcs o0yJarouuxcs obecrieyeHus

ITomemienue it | MeGenb: yueOHast MeOelb

CaMOCTOSATEILHOU paboTel | KoMmmuekT crenuamn3upoBaHHON

Me6esH: KOMITBIOTEPHBIEe CTOJIbI
O6opynoBaHue: KOMIBIOTEpHAS
TEXHHKA C MOAKIIOYCHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH cetu
«VlHTEpHET» W  JOCTymOM B
ANEKTPOHHYIO HMH(POPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHON  OpraHU3aliH,
BeO-Kamepbl, KOMMYHHUKAIIMOHHOE
obopyoBaHue, 00eCIeUnBaroIIee
JA0CTYyl K CCTHU HUHTEPHET
(mpoBogHOE ~ CcOoeOMHEHHE U
0eCrpoBOIHOE  COCJMHEHHE II0
texaosorud Wi-Fi)

TTomemienue hilstt
CaMOCTOSTETIBHON padoTEI
obyuatomuxcs (ayn. 431C, 401C)

Meobenp: yuebnas mebenb
Kommexkr cneunanu3supoBaHHOM
Me0eTH: KOMIBIOTEPHBIE CTOJIBI
OObopynoBaHne: KOMITBIOTEpHAs
TEXHHKAa C TOAKIIOUYEHUEM K
nHpopManOHHO-
KOMMYHUKallUOHHOI ceTu
«HTepHET» U AOCTYNIOM B
JIEKTPOHHYI0 HH(POPMAIUOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNPHON  OpraHHU3aINy,
BeO-KaMephl, KOMMYHHUKAaIIHOHHOE
obopynoBaHue, oOecrieunBaromiee

A0CTYyl K CETH HUHTCPHET
(HpOBO,I[HOG COCIUHCHUEC u
6GCHpOBOI[HOC COCIMHECHUE 110

texuonorun Wi-Fi)
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