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

U crnoco0ax XMMHUYECKOrOo aHallM3a, METOJaX OMNpENENICHUs COCTaBa BEUIECTB, BbIpaOOTKa
KOMIUIEKCa COOTBETCTBYIOIIMX YMEHUW W HAaBBIKOB M (OPMHUPOBAHUE KOMIICTCHIIMH B
cootrBercTBUU ¢ TpebdoBanusMu PI'OC BO mnoaroroBku OakajaBpOB [0 HANpPaBIICHUIO
04.03.01 «Xumusi» A8 yCHEIHOTO OCYIIECTBICHUS MPO(eCcCHOHAIBHON eI TEeTbHOCTH.

1.2 3agaun AUCHUILINHBI.

3ajiauaMu OCBOCHUS TUCUUILIMHBI SIBJISIOTCS:

- TEOPETUYECKOE U MPAKTHUECKOE N3yUYE€HNUE OCHOBHBIX (PM3UUYECKHX METOJ/IOB aHaIHM3a
Y UCIOJIb30BaHUE TOMYUYEHHBIX 3HAHUN TEOPETUYECKUX OCHOB (DYHIaMEHTAIbHBIX Pa3/IeiioB
XUMUH NIPU pelIeHnH MpodeccnoHalbHbIX 33/1a4;

- MpUOOPETeHNE HABBIKOB PAOOTHI HA COBPEMEHHOM yU4eOHO-HAYYHOW amnmaparype 1 Ha
CEepUIHON anmapaType, IPUMEHAEMON B aHATMTUYECKON MTPaKTHKE.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

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

-AHanuTH4ecKas XuMus;

-IIpakTHKyM 110 AHAIUTHYECKON XUMUU;

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPTraHUYECKOU XUMHUH;

- dusuka;

- Maremaruka.

- Guznueckas Xumus;

- [IpakTuKyM 1O (PU3UIECKON XHUMHUU.

B paMKax Kypca «Puzngeckme MCTOJbl aHaJIM3a» CTYACHTBI H3Yy4YalOT OCHOBHBIC
MOHATHUS CHEKTPOCKONUYECKUX METOJIOB aHaju3a U 0ojiee MOJPOOHO 3HAKOMSATCSA C CaMbIM
pacnpoCcTpaHEHHBIM METOJIOM aHaIM3a — MOJIEKYJIAPHOU aOCOpPOLMOHHON CIIEKTPOCKOMNHEN B
BuaAMMOI 1 Y ®@-o6nacTsx cnekTpa. [lomydeHHble 3HaHUS TOJIE3HbI AJIS YCIEIIHOTO OCBOCHUS
IPOrpaMMBbI 110 aHAJTMTUYECKON XUMHHU B 4 ceMecTpe.

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

WN3ydyenne naHHOW yueOHOW JUCHMIUIMHBI HAmpaBlIeHO Ha (QopMupoBaHuEe Yy
oOyuaromuxcs obuienpodeccruonanbHoi komnereHuun OIMTK-1:

KOI[ N HAMMCHOBAHUC MHJUKATOpa Pe3y.]'II)TaTBI O6y‘I€HI/I$I 110 JUCHHUITIIMHE
JOCTHXXCHHA KOMIICTCHIIMH (3Haem, ymeem, 6]161()66171)

OIIK-1: Cnoco0eH aHAIM3UPOBATh U HHTEPIPETUPOBATH Pe3yJIbTAThl XMMHYECKHX
JKCIIEPUMEHTOB, HA0II0ICHUI ¥ H3MepeHu il

HNOIIK-1.1. 3HAeT OCHOBHBIE 3aKOHBI, IPUHIIMIIBI U TEOPETUUECKUE OCHOBBI
Hcnonp3yeT 3HaHUS B | BAKHEHIINX CIIEKTPOCKOIMMYECKUX METO/I0B UCCIIEI0BaHNUS
obnactu COCTaBa BEIIECTB U MaTEPHUAJIOB.
AQHATUTUYECKON XUMUU | YMeeT UCTIONh30BaTh (DyHIaMeHTaTbHbIe (U3NKO-XHUMUYICCKHE
JUI UHTEPIPETALuU 3HaHUS 17151 00bSICHEHUS MPOLIECCOB, JIEKAIIUX B OCHOBE
pE3yJIBTaTOB OTJENIbHBIX METOJI0B aHAJIM3a, 00CYX1aTh Pe3yJIbTaThl aHAIN3A C
XUMHUYECKOI0 aHaJlM3a | MPUBJIECYEHUEM CIIPABOYHBIX JaHHBIX.

Brnageer cucremoii npeacraBieHni 0 COBpEMEHHBIX (PU3NUECKUX




METOAaxX UCCICAOBAHNA COCTaBa BEHICCTB U MAaTCPUAJIOB,

HOIIK-1.2. 3HaeT NPUHIUIIBI OCHOBHBIX CIIEKTPOCKOIMMYECKUX METOJIOB
Hcnonb3yeT 3HaHus B HCCIICIOBAHUS COCTaBa BEIIECTB U MaTEpUAIOB, HA3HAYCHHUE U
o0JacTu MPUHIIUIBI PAaOOTHI anmaparypsl, IPUMEHSIEMON B aHATUTHYECKHIX

CIICKTPOCKOIINYCCKUX HCCICAOBAHHUAX.

METOJIOB aHallu3a A | YMeeT MHTEPIPETUPOBATh PE3YJIbTaThl BBIIIOJHEHHBIX aHAIU30B;
BbIOOpa MeTO 1A 00CyX1aTh Pe3y/bTaThl aHAINU3a C IPUBJICYEHUEM CIIPABOYHBIX
U3YYEHHUS COCTABA, JAHHBIX.

CTPYKTYpBI U CBOHCTB
BELLECTB M MaTEPHAIIOB Brnaneer HaBplkaMH pacdyeToB pPe3yJbTaTOB XMMHUECKOI'O aHaJIM3a,

METOJ0JIOTHEH IIPOBEPKH PE3YIbTATOB XMMUYECKOTO aHAIIN3A C
IIPUBJICYEHUEM CIIPABOUYHBIX JITAHHBIX.

Pesynprarhl 00yueHHsl O AUCLMILIMHE JOCTUTAIOTCSA B paMKaxX OCYLIECTBICHHS BCEX
BUJIOB KOHTAKTHOH M CaMOCTOSATENbHOW pPAa0OTHl OOy4yarouMxcs B COOTBETCTBUU C
YTBEP)KJCHHBIM YYEOHBIM IIaHOM. MHIMKATOPbI JOCTM)KEHUS KOMIIETEHLIUH CUUTAIOTCA
c(OpMUPOBAHHBIMH MPU JOCTHXKEHUH COOTBETCTBYIOIIUX PE3YJIbTaTOB O0YyUEHUS.

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OOmiass TpyJOEMKOCTh IUCHUIUIMHBI coctaBisier 4 3ad.en. (144 waca). Ux
pacnpeeneHue o BuaaM padoT MPeCTaBICHO B TabIuIe

Bun yuebnoit paboTbl Bcero Cemectpbl
4acoB (dacer)
3 - |- -
KonTakTHas padoTa, B TOM 4nce: 104,3 | 104,3
AyIuTOpHBIE 3aHATHS (BCEro) 102 102
B ToM uncie:
3aHsTHS JEKIMOHHOTO THIIA 34 34
3aHATUS CEMUHAPCKOTO TUIA (CEeMUHAPBI, TPAKTHYECKHE HeT HET
3aHSTHS)
JlaGopaTopHbIe 3aHATHS 68 68
HNnas koHTaKTHasA padora:
KoHnTposnb camocrostenbHoii padotsl (KCP) 2 2
ITpomesxxyrounast arrectanus (MKP) 0,3 0,3
CamocrosiTesabHasi padoTa, B TOM YHCJIE: 4 4
Kypcosas paboma - -

IIpopabomxka yuebnoco (meopemuueckoeo) mamepuana - -

Buvinonanenue unousuoyanvrulx 3a0anuii (n0020mosKa
coobwenull, npezenmayuii)

Pegepam - -
Ilooecomoska k mekyuemy KOHmMpPOIIO 4 4
KonTpoJis:
[ToaroToBka K HK3aMeHy 35.7 | 35.7
OO61mast TpyA10eMKOCTh Yac. 144 144
qac B TOM unciie KoHTaKTHas 104.3 | 104.3
pabota
3a4. efl. 4 4




2.2 Copep:xanue TUCUUININHBI:

Pacnipenenenrie BHIOB y4eOHOM paboOThl M WX TPYIJOEMKOCTH TIO paszaesaM
JUCITUTUIAHEI.

Pasernsl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 3 cemectpe (ounas ¢hopma)
[Tpumeuanue: JI — nekuuwn, 113 — mpakTudeckue 3anatus / cemuHapslJIP — maboparopHbie
sansaTus, CPC — camocrositenpHas paboTa CTyeHTa

KommuectBo yacos

No HauMeHnoBanue pasienos AyauTopHas Bueayaurop

zena (Tem) Bcero pabora Hasi paboTta

J I13 JIP CPC

1 5 3 4 5 6 7

Baenenune. OOmias
XapaKTepUCTHKA (HU3UIECKUX
METOJIOB aHAIN3A.
Knaccudukanmus.

OOw1ast xapakTepUCTHKA
(U3HYECKUX METO/IOB
uccinenoBanus. TpeOoBaHus K
MeTonaM. Pemaemele 3anaun.
IIepcnexkTuBel pa3BUTHS.
AHanUTUYECKU CUTHAIL.
Ilepexon ot AC K KOHIIEHTpaI1H

12 8 1

CHexTpOCKOMMYECKUE METOIbI
aHanmza. Knaccudukanus.
ATOMHBIE ¥ MOJICKYJISIPHBIE

2. CHEeKTpPbl. MeTo bl 29 8 18 1
a0COpOITMOHHON U SMUCCUOHHOMN
CHEKTPOCKOMTUU

ATOMHBIE ¥ MOJICKYJISIPHBIE
CHEKTPHI

CriekTpocKomust B BUAUMON U
yIabTpaduoIeTOBOM 00IaCTAX.
3. DNEeKTPOHHBIC MEPEXOJIbI 1 49 10 38 1
AJIEKTPOHHBIE CIIEKTPBI MOJIEKYIL.
AOGCOpOLMOHHAs CIIEKTPOCKOMHS
B BUAUMON U Y@ 001acTaX.

YcraHoBIEHHE COCTaBa U
MIPOYHOCTH KOMILIEKCHBIX
COEIMHEHM I, KOHCTAHT

4. | KUCIOTHOCTH (OCHOBHOCTH)
peareHToB.

[TonsTHe 0 MeToaax
TypOunumeTpuu, HeheToOMETPHH,
CIEKTPOCKONHNH TP PYy3HOTO
OTpaKEeHUS.

21 8 12 1




KonunuecTBo uacoB
Ne HauMeHOBaHKE Pa3aesioB A B
pas- yAUTOpPHAS HEayJUTOP
nena (tem) Beero pabora Has pabora
JI 113 JIP CPC
Hmozo no oucuyunnune 34 68 4
2.3 Conep:xaHue pa3jieioB JMCUUILIAHDBI:
2.3.1 3aHATHSA JIEKIMOHHOI0 THIIA.
Ne ®opma
pasn Hanvenonanme Coneprxkanue pasjena (TeMbl) TEKYLIETro
paszznena (Tembl)
ena KOHTPOJIA
1 2 3 4
1. | Beexgenue. OO0mast xapakTepucTuKa GU3NIECKUX | Y CTHBIN
METO/JIOB HCCIICIOBAHUS. ompoc
Knaccugpukamus.  TpeGoBanust K
METO/IaM. Pemraembie 3a7a4H.
IlepcnexTuBBl pa3BUTHSL.

2. | Cnekrpockonuiec | CIIEKTpOCKONUYECKUE METOJIbI | Y CTHBIN
KHE METOJIbI anaymza. Kimaccudukanus. AToMHBIC onpoc
aHaus3a. u MOJIEKYJIIPHBIE CIIEKTPBI. JIP
Knaccugpukamus. | Crnexktpockornuss B BHAUMOW U
ATOMHBIE U yIbTpaduoIeTOBON o0JacTsx.
MOJICKYJIIPHBIE DIIeKTPOHHBIE MePEXOIbI u
CIEKTpHI. AJIEKTPOHHBIE  CHEKTPbl  MOJIEKYI.

BeposiTHOCTH — MEpexo0B  MEXIy
AIIEKTPOHHO-KOJIe0aTeNbHO-
BpaniaTeJIbHbIMUA COCTOSIHUSIMU.
NHTEHCUBHOCTH TOJIOC PA3TUYHBIX
[IEPEXO0/10B. IIpumeHeHue
ANIEKTPOHHBIX CHEKTPOB MOTJIOIIECHUS
B KaUE€CTBEHHOM W KOJIMYECTBEHHOM
aHajmuse.

3. | Cnekrpockonus B AOcopOnMoHHast ~ CIIEKTPOCKOIUS B | Y CTHBIA
BHUJIUMOH U BuguMoil . YO  obmactsax. 3akoH | ompoc. JIP
yibTpaduoseroBoit | Byrepa-Jlabepra-bepa. OtkioHeHus ot
00nacTsX. 3aKOHa. OnTumMH3aIus yCIIOBUi

(dboTtomeTpupoBaHUsS.  AHATUTHYECKUI
curaain. OCHOBHBIE THITBI TPHOOPOB.
OcHoBHBIE TIPHEMBI
CIIEKTPOPOTOMETPUYECKOTO  AHAITH3A.
CriekTpo(hOTOMETPHIECKOE THTPOBAHUE.
JduddepennmansHas
CHeKTPOhOTOMETPHSI.
CrektpohoTOMETpHIECKOE
orpejieJieHHe COCTaBa M MPOYHOCTU
KOMILJICKCHBIX COCIMHCHUIH M KOHCTaHT




KHUCJIOTHOCTH (OCHOBHOCTI/I) PCarcHToOB.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
3aHATUS CEMUHAPCKOT0 TUIIA — HE IIPEYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHS.

HaumenoBanue nabopatopHbix padboT

dopma
TEKYILEro
KOHTPOJIA

3

4

W3yuenune ycTpoHCTBa W NPUHIMIA PAOOTHI CHEKTPO(POTOMETPOB U
(boTo31eKTpOoKOIOpUMETPOB. CpaBHEHHE BO3MOXKHOCTEH pa3IMYHbIX
doroannexrpokoropumerpoB. CpaBHEHHE NPHOOPOB IO CXOAMMOCTH
IIOBTOPHBIX M3MepeHM.CpaBHEHNE CXOJUMOCTU H3MEPEHUN IIpU
pPa3IMYHBIX  3HAYEHMSIX  ONTUYECKOM  IUIOTHOCTH. [IpoBepka
UJECHTUYHOCTHU KIOBET.

Otuer no
nmabopaTopHOH
pabote

N3yuenne npuemMoB Iepexona OT AaHAIUTUYECKOTO CUTHAIA K
KOHLeHTpauuu.  Pemenne  3amad.  Pacyer  MeTpojormieckux
XapaKTEPUCTUK METOIMKM: JUAIla30HA OINpPEAEISIEMbIX KOHLECHTPALWM,
npejesia OOHapyKeHUs

Otuer mo
nabopaTopHOH
pabote

OHpG[[GJIeHI/Ie KOHLCHTpAMK TAKCIOro METallla B PaCTBOpPE C
HCITIOJIb30BAHHUEM IIPUCMOB a0COIIOTHOH CHCKTpO(i)OTOMCTpI/II/I.

Otuer o
nabopaTopHOH
pabote

[Tonyuenne  anexTpoHHOro  Y®-cmekTpa  OpraHHYECKOrO0  BEIIECTBA.
Ompenenenne  (QyHKIMOHAJIBHBIX TIPYNI OPraHUYECKOTO BEIIECTBA  II0
ANIEKTPOHHOMY CHEKTpY.

Otuer no
nabopaTtopHoOi
pabote

Ipocras cnextpodoromerpus. [Ipuemsl, cymHOCTh MeToq0B. OmnpeseneHue
KOHIIEHTPALIMK aHAIWTa METOIOM Au(depeHIHanbHON CIIEKTPOPOTOMETPHH C
HCTIOJNb30BaHUEM T'PaJlyMpOBOYHOTO rpaduka, METoa CTaHAAPTHOHN 100aBKH,
BHEILIHETO CTaHaapTa u ap. Pemenue 3amad.

Otuer no
nabopaTtopHoOit
pabote

Huddepenumansuas cnekrpodoromerpusi. [Ipuembl, CyIIHOCTH METOAOB.
Omnpenenenue KOHLEHTPALMH  aHAIUTa MeTOoAoM aud¢epeHInanbHON
CHEeKTPO(OTOMETPUH C UCIIOJIB30BAaHWEM I'PalydpOBOYHOTO rpaduka, METoaa
CTaHAAPTHOM N00aBKH, BHELIHETO CTaHAapTa U Ap. Pemenue 3anauy.

Otuer no
nabopaTopHOIH
pabore

Pacuer KOHCTAaHT KHMCJIOTHOCTH IIO pe3ybTaTaM CH@KTpO(bOTOMCTpI/I'-IeCKI/IX
H3MCpeHHI7L VcraHOBIEHUE COCTaBa U MPOYHOCTU KOMIIJICKCOB.

Otyer no
nabopaTopHOI
pabore

Ko 6cem nabopamoprvim pabomam umeromcsi Memooudeckue YyKa3anus, ymeepicoeHHvle Ha
Kageope ananumuyecxkou xumuu Kyol'y

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)
Kypcosble paboThl - HE IPETyCMOTPEHbBI




2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 oOecmedeHUs] I CAMOCTOATEJIbHOM
padoThl 00yYAOIIMXCH 10 AUCUUIIMHE (MOTYJII0)

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

Ne Bun CPC T10 BBITMIOJHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 | IIpopabotka yueOHOTO |1. MeTonuyeckue peKoOMEHAAINHA K OpTraHu3allui ayJIUTOPHON
(TEOpeTHYECKOT0) |M BHEAYIUTOPHOW (CaMOCTOSITEIBHOW) pPaOOThI CTYIIEHTOB:
Marepuaia METOJINYECKUE yKa3zaHus/ COCT. T.I1.CtopoxkeHKo,
T.b.Ilounnok, A.B.becnanos, H.B.Jloza. — KpacHonap:
Ky6anckuii roc.yn-1, 2018. 89 c.
2. T.b.Ilounnok, 3.A.TemeppaamieB. AHaIUTHYECKas XHMHUSI.
CriekTpOCKONMYEeCKHe METOABl aHaidu3a. Y4eOHoe mocolue.
Kpacunonap, KyoI'Y, 2013.
3. T.b. Iloumnox, 3.A.Temepname. MouekynspHas
abcopOunonnas cnektpockonus. Kpacnonap, Kyol'VY, 2016.
Brinosinenue 1. MeTtonuueckre peKOMEHIAlMKM K OPraHU3alluid ayIUTOPHOM
WHIUBUAYAIBHBIX (M BHEAYAUTOPHON (CaMOCTOSITENIbHOI) paboThl CTYIEHTOB:
3a/1aHui (MMOATOTOBKA |METOJIMYECKUE yKa3zaHus/ COCT. T.I1.CtopokeHKo,
COOOIIIEHHH, T.b.Ilounnok, A.B.becnanoB, H.B.Jloza. — KpacHonap:
IpEe3CHTALNN ) Ky6anckuii roc.yn-1, 2018. 89 c.

2. T.b. Ilouunok, 3.A. TeMmepaaiieB. AHATUTUYECKAS XUMHUS.
CriekTpocKonuYeckre MeETOAbl aHaiu3a. YdeOHoe mocolue.
Kpacnonap, Ky6I'VY, 2013.

3. T.b. Ilounmnok, 3.A. Temepnamen. MouekymnspHas
abcopOuunonnas cnektpockonus. Kpacnonap, Kyol'Y, 2016.

TloaroroBka K
TEKYIIEMY KOHTPOJIIO

1. MeTtonuueckre peKOMEHIAlMKM K OPraHU3alliUd ayIUTOPHOM
U BHEAyIUTOPHOM (CaMOCTOSATENBbHOI) pabOThl CTYAEHTOB:
METOJINYECKUE yKa3zaHus/ COCT. T.I1.CtopoxeHko,
T.b.Ilounnok, A.B.becnanos, H.B.Jloza. — KpacHonap:
Ky6anckwuii roc.yn-1, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnaimeB. AHaTUTUYECKAs XUMHUSL.
CrekTpocKOonMUYecKre MeTOJbl aHaiau3a. YueOHoe Mocolue.
Kpacnonap, KyoI'Y, 2013.

3. T.b. Ilounmnok, 3.A. Temepnamen. MounekymnspHas
abcopbumonHas cnektpockonusi. Kpacnogap, KyoI'V, 2016.

qyucjia HWHBAJIUI0B

y‘le6HO'MeTOI[I/I‘IeCKI/IC MaTepHraJibl 1JIA CaMOCTOSTEIbHOMI pa6OTBI 06yqa}onmxc;1 nu3

n JIdI

C OrpaHWYEHHBIMH BO3MOXHOCTSMH 370poBbs (OB3)

IPEJOCTABIISAIOTCS B OPMaX, alalTUPOBAHHBIX K OrPAaHUUYEHHSIM MX 3]I0POBbsI M BOCIIPHUSTHUS
uH(popMauu:
JUia au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,
— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,




— B hopMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHbh MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, NPHMEHsieMble IIPH OCBOCHUH JAUCHHUILIUHBI
(Mmomyuis)

B mponecce ocBoeHuss AaHHOW y4uyeOHOM IUCLUIUIMHBI HCHOJIB3YIOTCS CIEAYHOIINE
o0Opa3oBaTeNbHbIE TEXHOJOTHH: ayJUTOPHAas padoTa B BUJAE TPAAULIMOHHBIX (OPM: JICKIUH,
CEeMMHApbI, IPAKTUYECKHE 3aHATHUS U T.I1.; CaMOCTOSTEIbHAs paboTa CTYJEHTOB, IPYNIIOBbIE
JTUCKYCCHM, 3aHSATHS - KOH(QEpEeHIUH, NPOBOJAUTCA pa3dop MpakTHUECKUX 3ajad.
[IpenycMOTpeHbl KOHTAKTHBIE Yachl, B PAMKAaX KOTOPBIX MPENOAaBaTellb, ¢ OJHONW CTOPOHBI,
OKa3bIBACT WHIMBHUIYaJbHbIE KOHCYJBTALMU 10 XOJYy BBIMOJHEHHUS CAaMOCTOSATEIbHBIX
3aJJaHUi, a C JPYrol CTOPOHBI, OCYIIECTBISIET KOHTPOJb U OLEHHMBAET PEe3yJbTaThl ITHX
WHIWBUAYAIbHBIX 3amaHuid. Jns ¢Qukcanmum TBOPUECKOTO TMPOJBMIKECHUS HCHOIB3YeTCs
pelTUHIOBasl cUCTeMa OLIEHKHU 3HAHUM CTYAECHTOB IO pe3yiabTaTaM HPOBEPKH MOIYJIbHBIX
PEHTHHTOBBIX KOHTPOJIbHBIX paboT, TpUMEHSETCs OOCYXKIEHUE pe3ylIbTaToB pabOThHI
CTYACHYECKHX HCCIEe0BATENbCKUX TIPYII, HEKOTOpbIE pa3feibl TEOPETUYECKOro Kypca
paccMaTpUBaIOTCSl ¢ MCIIOJIB30BAaHUEM ONEPEKAONIEH CaMOCTOSTENLHON pabOTHI: CTYICHTHI
HOJIYYaloT 33aJJaHUe Ha M3y4yeHHe HOBOI'O MaTepHala J10 €ro U3JI0KEHHUS Ha JIEKLUU.

B pamkax uTeHHs Kypca IpeyCMOTPEHO MOCEIICHHE (PU3HUKO-XUMUICCKIX
naboparopuii DKOJIOr0-aHATUTUYECKOTO IEHTPA U EHTPA KOJUIEKTUBHOTO MOJIb30BaHUS
Ky6anckoro rocynuBepcurera.

HJ’IH JiaL € OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA MMPEAYCMOTPCHA OPraHUu3aus
KOHCYJIBT&HI/IfI C UCITIOJIb30BaAHHEM BHCKTpOHHOﬁ IIOYTHI.

4. OueHouyHble cpeAcTBA [JIsi TeKYylUIero KOHTPOJS YCIeBAeMOCTH W
NMPOMEKYTOUHOI aTTecTAlMU

OneHouyHbIe CpeICTBa MPEAHA3HAUEHBI Ui KOHTPOJIS M OLEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUI 00yJaromuxcsi, OCBOMBLIMX MpOrpaMMy y4eOHOH nucuuIuiMHbl «®Du3nueckue
METO/TbI aHATH3a.

OHGHO“IHBIG Cpe€acTtBa BKIIOYACT KOHTPOJIBHBIC MATCpHAJIBl IJId MPOBCIACHUA
TeKylero KOHTPoJisi B (Gopme 3aaHMii U BOMPOCOB, U MPOMEKYTOYHON aTTeCTALMH B
dbopMe BOIPOCOB U 33IaHUM K IK3aMEHY

IIpumepHbIe TEMbI YCTHBIX COOOIIEHUI:

1. CHGKTpOCKOHI/I‘IeCKI/IC METOABI aHaJIn3a CCroaHs. HepCHCKTI/IBBI 1 OCHOBHBIC
TEHJCHIINU Pa3BUTHSI.

2. HpI/IMeHeHI/Ie SJICKTPOHHBIX CIICKTPOB IMOIIOMICHUA B KAUCCTBEHHOM U
KOJIMYECTBEHHOM aHAJIM3E.

3. MukpoBoIHOBAs crieKTpockonus. [IpakTnieckoe MprUMeHEHHE U TIEPCTIEKTHBEI
pa3BUTHSL.

4. InddysHoe oTpaxeHne: TeOpUs U MPAKTHKA.

5. MeToap! yCTaHOBJIEHMSI COCTaBa U IPOYHOCTH KOMIUIEKCHBIX COEIMHEHUH.

6. CiekTpohOTOMETPUYIECKOE OTIPEICIICHIE KOHCTAHT KUCIOTHOCTH (OCHOBHOCTH)
pEareHToB.

MeToauyeckue MaTepuaJibl, ONpeaeJdoIue NPoueaypy OLeHUBAHUA 3HAHNH,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePHU3YyOIIHMX 3TANbI
¢GopMupoBaHMs KOMIIETEHLIH I



S

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.
20.

Bomnpochl K peiiTUHIOBBIM KOHTPOJILHBIM padoTam

PeiiTnHroBasi KoHTpoJbHas padora Nel
Tema: «BBenenue B CHEKTPOCKOITMYECKHE METOIbI aHAIN3a. CeKTpOopOTOMETpUIECKUN
METO/JI aHAJIN3a)»

TpeGoBaHMs K COBPEMEHHBIM MHCTPYMEHTAIbHBIM METOJIaM aHalu3a U UX KiacCH(UKalUs.
[Tonatne 006 aHamuTHyeckoM curHane. I'paaynpoBouHas 3aBucuMOCTb. CTaHIapTHBIE
00pa3Ilbl.

[Tpuembl nepexoaa OT aHAIUTUYECKOIO CUTHANIA K KOHLIEHTpalUH. AHAIMTUYECKUM CUTHAJ
¢doHna, ocHOBHBIE UCTOUHUKH (oHa. [Ipenen oOHapyKeHHs U CIIOCO0 €To ONpeIeICHUS.

W nenTudukaoHHbIi mapaMeTp, TpeOOBaHUs, TPUMEPHI.

B3aumMoneiicTBrE 3IIEKTPOMArHUTHOTO M3IyYeHHsI B BUAMMON W Y®- 00nacTax crekrpa ¢
aTOMaMHU U MOJIEKyJIaMH. J[MCKpPETHOCTh HEPIeTUYECKUX IIEPEXOJ0B B aTOMaxX U MOJIEKYJIAX.
BeposTHOCTB 3HEpreTHYecKUX MePexo/10B, BpeMsl AKHU3HU BO30YKIEHHBIX COCTOSIHUM.
Knaccugukaius 1 0CHOBHON NPUHIMIT METOI0B aHAJTUTUYECKON CIIEKTPOCKOIHH.

ATOMHBIE U MOJIEKYJIIPHBIE CIIEKTPbI, UX PA3JINYUSL.

[lepeuncnure BaxkHEWIIME NapaMeTpbl 3JIEKTPOMATHUTHOro u3nydeHus. Omnpenenure
dusnueckuii cmpicn Kodddunuenta DHHINTEHHA. YKaKUTE OCHOBHBIC XapaKTCPUCTHKHU
CIIEKTPaJIbHOMN JIUHUH.

Xpomodopbl 1 ayKCOXPOMBL. DIIEKTPOHHBIE IEPEXOAbI B MOJIEKYJIaX. DIEKTPOHHBIE CIIEKTPHI
monekys. KonebarenbHas CTpyKTypa 3JIEKTPOHHBIX CHEKTPOB.

N300pa3ute ONOK-CXEMbl CIEKTPaJbHOIO IMpHOOpa, YKaXXUTe OCHOBHBIE Y3ibl. HazoBure
OCHOBHBIE XapaKTEPUCTUKU CIEKTPAJIbHOIO Mpuodopa.

CriekTpbl TMOIJIOUIEHUS W CIEKTPbl HUCITyCKaHMs, OCHOBHBbIE (OPMBI HMX TpadHuuecKoro
IIPEACTABIICHMUS.

OCHOBHOM 3aKOH TMOIJIOIIEHUSI 3JEKTPOMAarHUTHOTO M3inydeHus. dusmueckuili cMplcn U
€MHMIIBI U3MEPEHUSI MOJIIPHOTO KO3 PUIIMEHTa OTJIOMICHHUS.

AHaAMTUYECKHUI CUTHAJI B METOJaX aOCOPOIIMOHHON CIIEKTPOCKOIUH U CTIOCOOBI Iepexoia OT
AQHAJIMTUYECKOTO CUTHAJIA K KOHIICHTPALIMH.

OcHoBHbIE IIPUYHHBI OTKJIOHEHHUS oT 3aKOHa byrepa-Jlam6epra-bepa B
CHEKTPO(POTOMETPUUECKOM METO/IE aHaIN3a B BUAUMOMN 1 Y D-001acTsX CreKTpa.

Jaiite ompeneneHue ONTUYECKOM IIJIOTHOCTH, IIOTJIOLIECHMS, IIPOIYCKAHUs. Y KaXUTE
B3aUMOCBSA3b MEXIY 3TUMH BenuduHamu. Ilokaxkure pacyeToM, BO CKOJIBKO pa3 U3MEHUTCSA
ONTHYECKas IJIOTHOCTh U MPOIYCKaHUE PACTBOPA, €CIIU €ro KOHIICHTPALUsl YMEHBIIUTCS WIH
YBCIIMYUTCS B N pas.

[Tepeuncnure OCHOBHBIE CITOCOOBI MOHOXPOMATH3AUU H3ITYUECHHUS.

Ilouemy BO MHOIMX Cily4asx ONTHYECKYIO IUIOTHOCTb pPacTBOpa CTaparTCs H3MEPSTh B
00J1aCTH MakcHMyMa TIOTJIOIEHHS BEIecTBa?

VYKkaxuTe OCHOBHBIE (PaKTOPHI, KOTOPbIE HEOOXOAUMO YUUTHIBATh MPU ONTUMH3AINU YCIOBUN
¢doromeTpupoBaHus.

Ha3zoBuTe OCHOBHBIH THUI IETEKTOPOB H3JIydyeHHs B BUAMMON 1 YD obnacTsx.

Cxema ®5Ka. OcHOBHBIE OTJINYUS CIEKTPO(HOTOMETPOB OT (POTOIINEKTPOKOIOPUMETPOB.
OcHOBHBIE  TUNBI  KPHUBBIX  (POTOMETPUUYECKOTO tuTpoBanus.  [IpenmyniecTa
(boTOMETpHUYECKOT0 TUTPOBAHHUS MEpe]] KJIACCHUYECKUM TUTPOBAHUEM.
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21.

22.
23.

24.

25.

1.
2.

OmnpeneneHue KOHLEHTPALMU JIBYX WM 0Oojiee OKpalleHHBIX COEIMHEHMH NpU UX
COBMECTHOM npucyrcreuu. Merog @upopara, ero OCHOBHOM IPUHLIAIL.

[Tpuniun npueMoB nudepeHanTbHON CIEKTPOYOTOMETPUH U UX IPUMEHEHHUE.
CriekTpo(hOTOMETPHUYECKOE OIpeIeIeHHe KOHCTAHT KHUCIOTHOCTH (OCHOBHOCTH) peareHTOB.
[Tpuniun rpau4eckoro U pac4eTHOr0 METOIOB.

CriekTpo()OTOMETPUUYECKOE  YCTAHOBJIIEHHME  COCTaBa  KOMIUIEKCHBIX  COEIMHEHMH.
OmnpezneneHue KOHCTAHT YCTOMYMBOCTH KOMIUIEKCOB. MeTOIbl H30MOJISIDHBIX CEpU U
MOJISIPHBIX OTHOLIEHUH.

[IpumeneHnre MOIEKYJIIPHON aOCOPOIMOHHON CIIEKTPOCKOIUM B BUANMOM U Y D-0011acTsx.

Tunosble 3a1a4un

e Brruncienne KOHIEHTpAUil B METOJIE MOJICKYJIIPHON a0COpOIMOHHON CTIEKTPOCKOIHH C
NPUMEHEHHEM  NPHEMOB IpagyUpoOBOYHOrO rpaduka,  CTaHIAPTHOW 100aBKH,
CTaHJApTHBIX  100aBOK,  OrPaHUYMBAIONIMX  pPAcTBOPOB, IO  pe3yiabTaTam
(hOTOMETPUYECKOTO TUTPOBAHUSI.

e Bpruncienne KOHIEHTPAMU O Pe3yJabTaTaM M3MEPEHHH METOAO0M Iu(QepeHInaTIbHOMN
doromeTpuu.

e OmnpeneneHre KOHUEHTpaUMd IByX (Wiau OoJiee) OKpalllCHHBIX KOMIIOHEHTOB IPH HX
COBMECTHOM TNIPUCYTCTBHH. Pacuer nuama3oHa  ONpEAeTsIeMbIX KOHIIEHTpAIMH C
UCTIOJIb30BAHUEM CIIEKTPO(POTOMETPUUECKOTO METO/1a AHAIN3A.

PeiiTuHroBasi KOHTpoJbHas paGora Ne2
Tema: «CtaTtuctuyeckasi 00padoTKa pe3yJibTaTOB H3MepPeHHUi»

Cucremarnueckre omMOKH (PU3UKO-XUMHUYECKUX U3MEPEHUH, UX UCTOUHUKHU.
[TpaBUIBHOCTh PpE3yNbTAaTOB XUMHMUYECKOro aHanu3a. CrnocoObl MPOBEPKH MPaBUIBHOCTU
pe3yJipTaTa aHaIu3a.

Crnyuaiinple OmIMOKH, UX UCTOYHUKU. (OCHOBHOE OTJIMYHE CHCTEMAaTHYECKHX OMIMOOK OT
CIIyYaHBIX.
Pacuer noBepuTenbHOro HHTEpBaa.
[TonssiTue mpomaxa B cepuu u3MepeHui. M3nmoxxkure cnoco® HCKIIOUEHUS MpoMaxa H3
CepUH U3MEpPEHUN.
Merton ~ HaummeHblnX — KBagparoB.  [lomydyeHwe — ypaBHeHHME — HpsAMOW  JUId
DKCIEPUMEHTAIbHBIX 3HAUEHUI METOJJOM HAaUMEHBIINX KBaJpPaTOB.
Jaiite onpeneneHue TMOHATHSAM: Npelen OOHapyKEHUs, [Uama3oH H3MepseMbIX
KOHIEHTPAllUi, CEJIEKTUBHOCTb, OJKCIPECCHOCTh aHAIN3a; aHAJIUTHUYECKUN CHUTHA,
«uaeHTU(UKALNOHHBIN TapaMeTp".
AHanuTtuueckuil curHan Qona. VMcToyHuku ero BO3HUKHOBeHHs.  BiusHue ¢ona Ha
npejien 0OHapy>KeHUs aHaJIUTa.
[TonsiTrie 06 OTAENBbHBIX N30PaHHBIX CIIEKTPOCKOMMYECKUX METOJaX aHalIn3a, OCHOBAaHHBIX
Ha B3aMMOJIEWCTBUN BUAUMOTO U Y D-U3IIydeHUs C MOJIEKYJIaMU BEIIECTBA:

e MeTO/bl He(eIOMETPUH U TYpOUTUMETPUH;

e MeToJ TBepAo(ha3HOM CEKTPOPOTOMETPHUH;

® METOJI CIIEKTPOCKONNH JTU(PPY3HOTO OTPAKEHUS;

® METO]I LIBETOMETPHH.
11



TunoBble 3aJaHUs:
- HonyquHe ypaBHCHI/ISI HpHMOHHHeﬁHOﬁ 3aBUCUMOCTH METOAOM HANUMCHBIIINUX KBaI[paTOB;
- UCKJIIOYEHUE HEHAAECKHOTO JAHHOTO (IIpoMaxa) U3 CepUM pe3yabTaTOB U3MEPEHUS,
- pacyeT I0BEpUTEIHLHOTO UHTEPBAIA JIJIsl PE3YJIbTATOB CEPUU U3MEPEHUMN.

Ilpumep dunema x pelimuHe080U KOHMPOIbHOU pabome.

PEMTUHIOBASI KOHTPOJIBHASI PABOTA Nel
1. OnTumu3anus ycrnoBuit ciekTpodoToMeTprupoBaHusi. BeIOOp ONTUMaIBHON JJIMHBI BOJHBL.
Yder paumanazoHa HaWOOJbIIEH TOYHOCTH HM3MEPEHHsI OINTHYECKOW IUIOTHOCTH. Bbibop
ontuManbHOro 3HaueHus pH. Yder kuHeTnku (HOpMHUpPOBaHHS aHATHTUYECKOro curHama (7
0aJlIOB)

2. Huxe IMPUBCACHBLI 3HAYCHUS MOJIAPHBIX KO3(1)(1)I/II_II/I€HTOB IOIJIOICHHUA KOMIIJICKCOB HHUKCIIA
1 KoOajbkTa C 2,3-XI/IHOKC2L]II/IHIII/ITI/IOJIOM IIpU COOTBECTCTBYIOIIUX MAKCHUMYMaX IMOIIOIICHUA:

JlJIMHa BOJIHBI, HM
510 656
€Co 36400 1240
ENi 5520 17500

1,2786 r nouBsl pacTBOpMiIM U 3aTeM pazdasuiu 10 100,0 mi. Ha anukBoTHOM yacTu (25 M)
yAaIWId MEUIalIre IpuMecH; mocie 1o0aBiaeHus 2,3- XMHOKCATHHAUTHONA 00bEeM JOBEIU
10 100,0 mun. Onrtuyeckas MJIOTHOCTh MOJYYEHHOIO pacTBopa B KioBere JuiMHOH 1,00 cm
paBHa 0,326 npu 510 um u 0,236 npu 656 HM. PaccuumraiiTe MPOLEHTHOE COJAEpPKAHUE
KOoOaJIbTa ¥ HUKEIIS B TIOYBE. (7 0a1108).

3. B nBe mepHbIie kon0b! Ha 50 M1 moMecT 1o 10 MIJT HCeTieIyeMoro pacTBopa,
coJiepKallero Hukesb. B oy u3 ko6 no6asmwin 10 M cTaHAapTHOTO pacTBOpa HUKEINS C
tutpom 0,0015. B 06e k010561 700aBHIN HEOOXOUMBIE pEAareHThI U JOBEJH JI0 METKH.
OnTryeckre NIOTHOCTH MOJIYYEHHBIX PACTBOPOB OKa3anuch pasHbl 0,535 n 0,729.
OnpeaenuTh KOHIICHTPAIIMIO HUKEIISA B HCCIIEyEMOM PacTBOpE B MOJIB/T 1 MKT/MitL. (7
0annos).

4. B3anMmoJieficTBHE 3JIEKTPOMArHUTHOTO U3JTydeHHusT BuauMoit u Y® olmnacteii cekTpa ¢

aToOMaMu ¥ MOJIeKyJaMu BemecTB. [IporcxoxaeHrne aTOMHBIX  MOJIEKYJISIPHBIX CIIEKTPOB.
['padmyeckoe mpecTaBiIeHUE CIIEKTPOB UCITYCKAHUS U CIIEKTPOB MOTIIOMICHUS. (7 6a/1108).

Kpumepuu oyenxu:

Ouenka YpoBeHnb Kpurepuu
MOBBIIIEHHBIH (MTpoABUHYTHIN) | CryaeHT nomydmi ot 90 mo
YpOBEHB 100 % oT MakcHMaIbHOM
CyMMBI 0aJIoB

Kaxnoe 3ananue B 6umnete 0a30BbIil YPOBEHB Crynent noxyumi ot 70 1o 90

OLICHHUBAETCS ONPE/ICICHHBIM % OT MaKCUMaJIbHOW CYyMMBI

KOJINYECTBOM OaJIjIoB, OaioB

yKa3aHHBIM B Ouiere. banbi 3a | moporoseliii ypoBeHb Cryaent nonyuwi ot 50 10 70

Ka)XJI0€ 337aHie CYMMUPYIOTCS % OT MaKCUMaJIbHOW CYyMMBI
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0aJuIoB

ypOBeHb He CHOPMUPOBAH Crynent noxyunn meree 50 %
OT MaKCUMaJbHOH CYMMBI
6amioB

Hw

No o

10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

3K3aMeHaIII/IOHHbIe MaTepHuaJbl 1JI l'[pOMe)KyTO‘lH()ﬁ aTrrecranum (3R3aMeH)
BOHpOCLI K 3K3aMEHY

TpeboBaHusT K COBPEMEHHBIM HWHCTPYMEHTAJIbHBIM METOAAM aHalu3a M UX
knaccupukanus. Ilonsrue o0 aHanuTHyeckoM curHane. ['pagyupoBouHast
3aBUcUMOCTb. CTaHAapTHBIE 00pa3Lbl.

[Ipuembl mepexoia OT  AHAIMTUYECKOIO CHUTHajJa K  KOHLIEHTpPALUU.
AHanmutnueckuid  curHan  (oHa, OCHOBHbIe ucTouHukH (¢oHa. Ilpenen
OoOHapy’KeHHsI U CIIOCO0 €ro oINpeieeHusl.

W nenTudukaoHHbIi mapaMeTp, TpeOOBaHMs, IPUMEPHI.

B3aumMoneicTBre 351IeKTPOMarHUTHOIO M3JIyd4eHHUs B BUIUMON u Y®- obnactsx
CIEKTpa C aTOMaMHU U MoOJeKyJaMu. JIMCKPETHOCTh IHEPIeTUUECKUX TIEPEXOI0B B
aToMax U MoJieKyJaX. BeposTHOCTb 3HEpreTMYecKHX NEepexoA0B, BpPeMs KHU3HU
BO30YKJICHHBIX COCTOSIHUU.

Knaccugukaius 1 0CHOBHON NPUHIIMIT METOI0B aHAJTUTUYECKON CIIEKTPOCKOIHH.
ATOMHBIE Y MOJIEKYJISIPHBIE CIIEKTPbI, UX PA3JIAYUSL.

[lepeuncnure  BakHEHIIME  mHapamMeTpbl  AJIEKTPOMArHUTHOIO  M3JIyYCHMS.
Onpenenure ¢usnyeckwii cMbIcH  Kodp¢uIpueHTa OHHINTEeHHA. YKaKuTe
OCHOBHBIE XapaKTEPUCTUKHU CIIEKTPAIbHON JINHUM.

Xpomoopbl H  ayKCOXpPOMBI. DJIEKTPOHHBIE TEPEeXOAbl B  MOJEKYJax.
OJNeKTpOHHbIE CcIEeKTpbl Mojekyid. KoneOGaTtenbHas CTpyKTypa 3IIEKTPOHHBIX
CIIEKTPOB.

N300pa3ute OJIOK-CXEMBbI CIEKTPAJILHOTO MPUOOpa, YKKUTE OCHOBHBIE Y3IIBIL.
HazoBute 0CHOBHBIE XapaKTEPUCTUKU CIIEKTPaIbHOrO MpHoopa.

CriekTpbl TOIJVIOIIEHUS W CHEKTPbl HCIYCKaHWS, OCHOBHbIE (OpPMBI UX
rpauyecKkoro nNpecTaBICHuUs.

OCHOBHOI 3aKOH TOIVIOIIEHUS JJIEKTPOMArHUTHOrO u3iydeHus. Puznueckuit
CMBICT U €IUHUIIBI U3MEPEHUSI MOJISIPHOTO KO3(pPHIIMEHTa OTJIOLIEHHUS.
AHaJINTUYECKUI CUTHAI B METOAaX aOCOPOIMOHHON CHEKTPOCKONUU U CHOCOOBI
nepexo/ia 0T aHAIMTUYECKOT0 CUTHaJIa K KOHIEHTPalUU.

OcHOBHBIE TPUYMHBI OTKJIOHEHUs OT 3akoHa byrepa-JlamGepra-bepa B
CHEKTPO(HOTOMETPHUUECKOM METOJIE aHaIn3a B BUAUMON n Y D-065acTsax crekTpa.
Jaiite omnpeneneHue ONTUYECKOM IUIOTHOCTH, IOTJIOLIEHMS, IIPOIYCKAHHUS.
VKaxkuTe B3aMMOCBSI3b MEXAY ITHUMHM BelU4YMHaMU. [lokaxkute pacyeToM, BO
CKOJIBKO Pa3 M3MEHUTCS ONTUYECKasl IJIOTHOCTh M MPOIyCKaHUE pacTBOpa, €Clu
€ro KOHIICHTpAIUsl YMEHBUIUTCSI WJIM YBEJIMUYUTCS B N pas.

[lepeuucnure OCHOBHBIE CNOCOOBI MOHOXPOMATH3ALMK HU3IYyYEHUS. YKaXKHUTe
COCTaBHBIE YaCTH MOHOXPOMATOPA.

Br160op onTumanbHOM AIMHBI BOJIHBI sl poToMeTpupoBaHus. OCHOBHBIE CITy4au.
Jlnana3zoH MakCUMaJIbHOM TOYHOCTM IPHU H3MEPEHUH ONTUYECKOW IJIOTHOCTH
pacTBOpOB Ha

®3Ke u cnektpodoTomerpe.

VKaxxuTte OCHOBHBbIE (PaKTOpbhl, KOTOpblE HEOOXOAMMO YYUTBHIBATH MpU
ONTUMH3AIMH YCIOBUN (POTOMETPUPOBAHUSI.
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20. HazoBuTE OCHOBHBIN THII J€TEKTOPOB H3JIyueHHUs B BUAUMONW U Y@ obnactsix u
MIPUHITUTT UX pabOTHI.

21. Cxema ®OKa. OcHoOBHbIE OTJINYUSA CHEKTPO(HOTOMETPOB oT
(b OTORIEKTPOKOIOPUMETPOB.

22. ITpunnun npueMoB nuddepeHuanTbHON CIEKTPO(YOTOMETPUH U UX TPUMEHEHHE.

23. OcHOBHBIE THUIIBI KPHUBBIX (oToMeTpuyeckoro  TutpoBanus. [IpeumyriectBa
(oTOMETPUYECKOTO TUTPOBAHUS MEPe]] KIACCHUECKUM THTPOBAHUEM.

24. OnpeneneHue KOHIIEHTPALMK JBYX WIH 0oJiee OKpAIICHHBIX COCIMHEHUN MpU UX
COBMECTHOM npucyrcteuu. Merog @upopara, ero OCHOBHOM IPUHIIHAIL.

25. CnekTpooTOMeTpHUECKOe OIpeesieHue KOHCTAHT KUCIOTHOCTH M OCHOBHOCTH
JIBYLIBETHBIX PEareHTOB.

26. CnexkTpo(oTOMETpHUECKOE YCTAaHOBJIEHUE COCTaBa M IMPOYHOCTH KOMIUIEKCHBIX
COCIMHEHU.

27. IlpumeHeHne MOJICKYJIIpHON aOCOPOIIMOHHON CIEKTPOCKOIIUU B BUAMMON U Y D-
o0nacTsiX.

28. IlonsiTue o cnekTpockonuu AUQY3HOro OTpakeHHUs, MeTo/1aXx HedeToMeTpUUu U
TypOUIUMETPHH.

TunoBbie 3ag1auu

1. BbluncieHHE KOHIEHTpAMKA MeToJaMu abCONOTHON (mpocToi) u muddepeHIHanbHOMI
a0copOLMOHHON CHEKTPOCKONUU C MPUMEHEHHEM  MPHUEMOB rpagyupoBOYHOrO Trpaduka,
CTaHJApPTHOW J00aBKH, CTaHJIAPTHBIX J00ABOK, OTrpaHUYMBAIOIIUX PACTBOPOB, a TaKXke IO
pe3ynbTaTaM CreKTPOPOTOMETPUYECKOTO TUTPOBAHUS.

2.  Ormpenenenue KOHIEHTpAnMii AByX (wim Oojee) OKpamIeHHBIX KOMIIOHEHTOB TIpU UX
COBMECTHOM IPUCYTCTBUU.
3. Pacuer  numamasona onpeaesieMbIX KOHIEHTpalui €  HCIHOJb30BaHUEM

CHEKTPO(HOTOMETPHUUECKOTO METO/Ia aHATTN3A.
4.  OmnpeneneHre KOHCTAHT KHUCJIOTHOCTH (OCHOBHOCTH) JIBYIIBETHBIX pPEareHTOB.
5.  OrmpeneneHne cocTaBa U MPOYHOCTH KOMIUIEKCHBIX COETMHEHUH.

IIpumep 3K3aMeHAMOHHOTO ONIeTa
3K3AMEHAIIMOHHBINA BUJIET Nel

1. Bzanmopeicterue Y ®- 1 BUAUMOTO U3JIyYECHHSI C aTOMaMHU U MOJIEKYJIAMH.
ITponcxoxkaeHne aTOMHBIX U MOJIEKYJIIPHBIX CIIEKTPOB MOTJIOLIEHHS U UCITyCKaHUS.

2. Cxema cnektpodoTomerpa. KpaTkas xapakTepucTUKa OCHOBHBIX OJIOKOB.

3. 13 HaBecku ctamu Maccoit 0,2542 r nocne coorBeTcTBYyMOMLIEH 06padoTku nonyumiu 100,0
MJI pacTBOpa, CoAepKaIlero JMMETUITIMOKCUMAT HUKed. OnTHdeckast I0THOCTh 3TOTO
pacTBOpa OTHOCUTEIHHO pacTBOpa cpaBHeHUs, coaepkaiero 6,00 mr Ni B 100,0 mi, paBHa
0,34. [ns cranaapTHbIX pacTBOpoB ¢ coaepkanuem 4,00; 8,00; 10,0 mr nukens B 100,0 mn
MOJIYYMJIH TIPHU TEX K€ YCIOBUSX OTHOCUTEIbHbBIE ONTUYECKUE MNIOTHOCTH COOTBETCTBEHHO: -
0,240; 0,240; 0,460. Beraucnuts MaccoByto 10710 (%) HUKEIs B CTaJIH.

YcneBaeMocTh CTYACHTOB B TEYEHHE CEMECTpa KOHTPOJIIMpPYETCs B IIpoLecce
HAIMCaHUsl PEUTHHIOBBIX KOHTPOJBHBIX padoT. Kaxnas KoOHTposibHas paboTa OTHOCUTCS K
OTIpe/IeIeHHON TeMe, 33JaHusl OLIEHWBAIOTCS Mo OamnbHOU cucteme. ITomHOCTBIO peleHHas
3aja4a OlleHUBaeTcs B 7 0aJuIOB; OTBETHI HA TEOPETUYECKUE BOIMPOCHI B 3aBUCUMOCTU OT UX
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CJIO)KHOCTH OIIGHMBAIOTCS OT 3 1m0 7 OauioB. 3a peuleHue 3aJauyd JIOTOJIHUTEIbHBIM
HECTaHJAPTHBIM CITOCOOOM U 3a MOAPOOHBIA OTBET HA TEOPETUUYECKUM BOMPOC TOOABISIOTCS
JOTIOSTHUTENbHBIE Oastel. KonmnuecTBo 6ayuioB 3a KaXaoe 3aaHue yka3aHo B Owiere. bamiebl,
HOJYYEHHBIE TI0 pe3yIbTaTaM HAaIlMCAHUS KOHTPOJIBHOW pabOTHI 110 TEME, CyMMHUPYIOTCSL.

B xoHme cemecTpa CyMMHpPYIOTCS Bce Oajuibl, IOJy4€HHBIE CTYJICHTOM IIO
pe3ysbTaTaM BceX KOHTPOJIBHBIX pabot. [lomydenHast utoroBasi cymma OaiioB MOXKET OBITh
yYTeHa TIPU aBTOMATHYECKOM BBICTABICHUU SK3aMEHAI[MOHHOW OICHKH «OTIUYHO» U
«XOPOILOY.

Kpumepuu oyenxu:

Kpurepun YpoBeHb Ouenka
Crygent nosyanit ot 90% MOBBIIICHHBIN OTanyHO
10 100% ot MakcuManbHO (MpOABUHYTHIN) YPOBEHb
BO3MOXKHOH CYMMBbI 0aJlJIOB
Crynent nomyuun ot 80% 0a30BbIi ypOBEHb Xopo1o
110 90% OoT MakCUMaJIbHO
BO3MOXKHON CYMMBI 0aJlsIoB

Crynentsl, HaOpaBme MeHee 80% OT MakCHMMaJbHOM CyMMBbl OaijioB, CIAIOT HK3aMEH
MO0 JUCHUIIJIMHC B YCTAHOBJICHHOM ITOPAIKE.

OK3aMEHAIMOHHBIA OMUJIET IO AHAIUTHYECKOW XMMHHU BKJIKOYaeT TpH 3anaHus. [lepbie
JABa BOIIpOCa NOCBAIICHBI TCOPCTUICCKUM OCHOBAM XMMHWYCCKOI'O aHaIn3a (CM. HpI/IBeIIGHHHﬁ
HIDKE CIIMCOK BOIIPOCOB). B TpeTheM 3alaHuM CTYJEHTY NpeiiaraeTcs peumTh 3aaaqy.

CTYZIGHTI)I 00s13aHbI CAAaThb 5K3aMCH B COOTBCTCTBHUH C paClMCaHUEM U y‘~I€6HI>IM IIJTaHOM.
OK3aMeH 10 JUCLUUILUIMHE TpeciieAyeT 1Ielb OLICHUTh YPOBEHb (POPMUPOBAHUS KOMIIETEHIIUMH,
PasBUTHUC TBOPUYCCKOI'O MBIIIJICHHAA, HpI/IO6p€TeHI/Ie HABBIKOB CaMOCTOSITSIHLHOM pa6OTI)I,
YMEHHE IPUMEHSTH [TOJYYEHHBIE 3HAHUS JJIS PELICHMsS] IPAKTUYECKUX 3a1a4.

®dopma TpoBeACHHUS JK3aMeHa (YCTHO WM MHCHbMEHHO) YCTaHABIMBACTCA PEIICHHEM
Kaeapel. DK3aMEHaTOpy MNpPEJOCTaBIIAETCs MPaBO 3a/1aBaTh CTYACHTaM JIOMOJIHUTENIbHBIE
BOIPOCHI IO BCcel y4eOHOI mporpamMme JUCHMIUIMHBL. Pe3ynpraT ciauu sK3aMeHa 3aHOCUTCS
[IPENOIAaBaTENIEM B DK3aMEHALIMOHHYIO BEIOMOCTD U 3aUETHYIO KHUKKY.

Kpurepun oneHuBaHus pe3yaibTaToB 00y4eHuUs!

Oyenxa Kpumepuu oyenusanus no sksameny
JlaH MONHBINA, MPAaBWIBHBIA OTBET, MATEpUaJ U3JI0KEH B OINPEICICHHOU
JIOTUYECKON MOCIIEI0BATENIBHOCTH IEMOHCTPUPYETCSI MHOTOCTOPOHHOCTD
Buicokui MO/IXOJI0OB, MHOTOACIIEKTHOCTh  OOCYXJEHHS MpOOJIEeMbl, yMEHHE
yposens «5» apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3pEHUs, HAXOUTh MyTH PELICHUs
M03HABATENbHbBIX 33J1a4, YCTaHABINBATh MPUYNHHO-CIIEICTBEHHBIE CBS3H
(ommurio) MEXJIYy CTPOEHHEM, CBOMCTBAMM M NPUMEHEHHUEM BEILIECTB, B
JIOTUYECKOM DACCY)KJIEHUU M pEIIeHUWU 3aJadyd HeT OIIMOOK, 3agada
peleHa paltoHaIbHBIM CIIOCOO0M;
OTBeT MOJIHBIN U PaBWIbHBIN HA OCHOBE M3yYEHHBIX TEOPUH, MaTepHa
Cpeonuti W3JI05KEH B OINPENIETEHHON JIOTUYECKON MOCIEA0BATEIbHOCTH, TP ATOM
YpoeeHsb «4» JIOMYCKAIOTCSl HECYIIECTBEHHbIE ONIMOKM B OTBETAaX Ha TEOPETUYECKHE
(xopowio) BONIPOCHI WJIM B PELLIEHUU 3a/ladM, KOTOPbIE CTYIEHT MOXET HCIPaBUTh
10 YKa3aHMIO MPENo1aBaTest
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OTBeT MOJIHBIM, HO MPU 3TOM JOIMYIIEHAa CYIIECTBEHHAsl OIIMOKa WU

Ilopozoeuiii . v
06elb «3» OTBET HETIOJNHBIN, HECBS3HBIM, HE MPOSIBISIFOTCS yMEHHUS MPUMEHSTh

( ggeﬂemgo me | TEOPETHHUECKHIE 3HAHMS MPH PENICHHH MPAKTHICCKHX npoOjeM; 3HaHHE
4 bH 0)p npeaMera ¢ 3aMETHBIMH TpoOeiaMu, HETOYHOCTSAMH, HO TaKUMH,

KOTOPEBIC HE CIIYKaT NPECIATCTBUEM IJIA ,Z[aJIBHGﬁHIGFo O6y‘lCHI/IH

Munumanvuoiti | OTBET OOHapYKMBaeT HE3HAHHE OCHOBHOTO COZICp)KaHUS y4eOHOTO
yposensb «2» MaTtepuana
(Heyooenemeopu
meJjibHO)

OrneHouHbIe CpEACTBA JJIsi MHBAJTWAOB M JIMI C OrPAaHMYEHHBIMH BO3MOKHOCTSMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIUBUAYAIBHBIX IICUXODU3NICCKAX OCOOCHHOCTEH.

— TpU HEOOXOAMMOCTH HMHBAIUAAM M JIMLIAM C OrPAaHHYEHHBIMH BO3MOXKHOCTSMH
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMsI JJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— TIpU TIPOBEJICHUH MTPOIEIYPhI OLICHUBAHUS PE3yJIbTATOB 00yUCHHUS WHBAIN/IOB U JIHI
C OrpaHUYCHHBIMH BO3MOYKHOCTSIMH  37I0POBbSI  IPEIYyCMATPUBACTCS  HCIIOJIb30BaHHE
TEXHUYECKHUX CPEJICTB, HEOOXOAMMBIX M B CBSI3U C MX HHIUBHUIYaJIbHBIMH OCOOCHHOCTSIMH;

— IpH HEOOXOJUMOCTH Ui OOYYarOIIUXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbSI 1 WHBAIWIOB MPOIEIypa OICHUBAHUS PE3YJIbTAaTOB OOYUYCHHS IO TUCIHMILIMHE
MOYET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponierypa onieHMBaHUS PE3yIbTATOB O0YyUSHHSI HHBAJIHMIOB U JIUI] C OTPAaHUYCHHBIMA
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JUCHUILTUHE (MOMIYJIIO) MPEIyCMATPHBACT IMPEIOCTABICHHUE
uHpopManuu B ¢Gopmax, aJaNTHUPOBAHHBIX K OTPAHUYCHUSM WX 3JI0POBbS U BOCIPHUSITHS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoO (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedeHb MOKET OBbITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTa
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOW U /1I0NOJIHUTEJIbHOI y4eOHOH JuTepaTypbl, He00X0AUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).

5.1. YueOnas iuTeparypa

OcHoBHas MTEpaTypa:

1. OCHOBBI aHATUTHUYECKONW XUMHHU: YUeOHMK A7l CTyAeHToB By30B: B 2 T. T. 1, 2. /Ilon
pen. FO.A. 3omotoBa. M.: Axanemus, 2014.

2. OCHOBBI aHATUTUYECKOW XUMHU: YUeOHMK AJsl CTyAeHToB By30B: B 2 T. T. 1, 2. /Tlox
pen. FO.A. 3omotoBa. M.: Axamemus, 2010.

3. Kpuctuan I'. Ananutuueckas xumust: B 2 T. T.1, 2/ nep. ¢ anra. A. B. 'apmama u ap.
- M.: BUHOM. Jlabopatopus 3Hanui, 2009.

4. IHounnox T.b., Temepmamer 3.A. AnamuTHueckas XUMHS: CHEKTPOCKOITMYECKHE

MeToAbl aHanu3a. YuebHnoe nocodue. Kpacnonap, Kyol'y, 2013.
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5. ITounnok T.B., Temepnarer 3.A. MosekyispHast aOCOPOLIMOHHAS CIIEKTPOCKOIIHSL.
YuebHoe mocobue. Kpacaomap, Kyol'Y, 2016.

6. Bbap6anat, FO.A. OCHOBBI aHAIMTHYECKOH XUMHUH: MPAKTUIECKOE PYKOBOJCTBO
[DmexTponnsIit pecypce] : pykoBoactso / FO.A. bapbanar, A.B. I'apmam, O.B. Monorapoga, E.A.
Ocwurosa ; mox pen. 3omorosa FO.A., Illexopmnosoii T.H., Ockonka K.B.. — DnekTpoH. nan. —
Mocksa: U3narensctBo "Jlaboparopust 3Hanmii", 2017. — 465 c. — Pexxum mocryna:
https://e.lanbook.com/book/97410

JlonosHUTEIBLHAS JIUTEPATYypa:

1. Bacunbes B.I1. Ananutryeckast XuMusi: COOPHUK BOIIPOCOB, YIPaKHEHUH U 3a1a4: yuyeOHOe
nocobwue as cryneHToB By3os / B. I1. Bacumses, JI. A. Kouepruna, T. 1. Opmnosa - 4-e u3z., crep. -
M.: JIpocha, 2006.

2. OCHOBBI aHATUTHYECKOM XUMHH: 33Jaddl W BONPOCH: y4deOHOE mocoOue st
CTyZAeHTOB YH-TOB / oJl pea. FO. A. 3onortosa. M.: Beicmas mkona, 2004.

3. Orro M. CoBpeMeHHBIE METOBl aHAIMTUYEeCKON xuMuu. B 2-x Tomax. M.: TexHocdepa,
2003.

4. Ananutrdeckast XuMus 1 (1)I/I3I/IKO'XI/IMI/I‘-I€CKI/I€ METOAbI aHAaJIN3a: y‘Ie6HI/IK AJid CTYJC€HTOB
By30B. B 2 T. T.1,2./ mox penA.A.Mmenko. m.: Axagemus, 2010.

5. OcHOBHI aHaTUTHYECKOW XUMHH. |IpakTrdeckoe pyKOBOJCTBO: yueOHOE TTOCOOue ISt
CTYZICHTOB YH-TOB M BbICIIL yueOH.3aBeaeHmit/ o pentO.A.3om0ToBa.-M.: Beicmas mkoia, 2001.

6. Ananmutudeckas xumust. [Ipobmemsr u mogxoner: B2 1./ T. 1,2 / mep. ¢ aarm. A. T,
bopsenko u ap.; moxa pex. FO. A. 3onmotosa; pea. P. Kensuep u mp. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I".Llroriko, O.5.Boponosa, B.B.Ilepekoruii. AHanuTHYECKAS XUMHSL.
DNeKTpOXUMHUYECKHEe METO/IBI aHan3a. YdeOHoe nocodue. Kpacnomap, Kyol'y. 2004.

8. T.b.Ilounnok, 3.A.TemepnaiieB. Ananutuueckas Xumus. CrieKTPOCKOITUYECKUE METOIbI
aHanm3a. YaeoHoe nocobue. Kpacnomap, Kyol'y, 2013.

9.BacuibeB B. [1. Ananutryeckas XuMusi: yaeOHUK IS CTYJIeHTOB By30B [B 2 kH.]| / Ka. 1,2.

/ Bacunwer B. I1. M.: JIpoda , 2007.

10. Bepunaun, B.W. Ananutndeckas Xxumust [ DneKTpoHHBIH pecypc] : yueonuk / B.1.
Bepmnaun, U.B. Brnacosa, M. A. Hukudoposa. — Dnektpon. naH. — Cankr-IlerepOypr : Jlans, 2017.
— 428 ¢. — Pexxum noctyna: https://e.lanbook.com/book/97670

5.2. lepuoanyeckue U3IaHUA:

. «XypHan ananutuuecko xumun», Poccust, Mockaa.

. «3aBojckas nmaboparopus. luarnoctrka marepuanony, Poccus, Mocksa.
. «AHanIUTHKA U KOHTPOJbY», Poccust, EkarepunOypr.

. «SpectrochimicaActa. Part By, uznarenscto Elsevier

. «AnalyticalChemistry», uznareasctBoACS

. Onekrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

O N KA WN -

IIpodeccuonaibublie 6a3bl JAHHBIX:

WebofScience (WoS) http://webofscience.com/

DnexkTponnas oubmmoreunas cucrema eLIBRARY.RU http://www.elibrary.ru
Scopus http://www.scopus.com/

ScienceDirectwww.sciencedirect.com

Kypnanst uznarenscrea Wileyhttps://onlinelibrary.wiley.com/

Hayunast snextponnas 6udiauoreka (HIb)http://www.elibrary.ru/

o0k wdE
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7. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
mwiatdopme HayuHbIX KypHamoB HOMKOHhttp://archive.neicon.ru
8. HammonanpHas dJ€KTpOHHas OuOIMOTEKa (MOCTYN K DJIEKTPOHHOW OMOIHOTEKE
muccepraiuii Poccuntickolt rocynapcerBennoi oubnmuorexu (PI'B) https://rusneb.ru/
9. TIlpesupentckas oubnmorexa um. b.H. Enpuunahttps://www.prlib.ru/
10. Dnexrponnas kotekius Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
11. Springer Journals https://link.springer.com/
12. Nature Journals https://www.nature.com/siteindex/index.html
13. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
14. Springer Materials http://materials.springer.com/
15. zbMath https://zbmath.org/
16. Nano Database https://nano.nature.com/
17. Springer eBooks: https://link.springer.com/
18. "Jlekropuym TB" http://www.lektorium.tv/
19. YuuBepcurerckas unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru

Pecypcsi cBoOogHOrO 1OCTYNA:
1. Hudopmanuonnas cucrema "EnuHoe OKHO JocTyma K 00pasoBaTebHBIM
pecypcam"http://window.edu.ru/;

IlepeyeHb JIHMIIEH3MOHHOT0 H CBOOOJAHO PACHPOCTPAHAEMOr0 NPOrPAMMHOIO
o0ecreyeHu.
[Ipn moAroTOBKE  KpPaTKUX COOONICHHMHCIIONB3YETCS TporpaMMHOE oOecredueHue

MicrosoftOffice (Word, Excel, PowerPoint).

6. Meroauyeckue yka3zaHusi JJI O0YYAIOLIUXCS IO OCBOCHHMIO JAMCHUILIHHBI
(Mmonmy.Jist)

ITo Kypcy mpeaycMOTpeHO NpOBEJCHHME JEKIMOHHBIX 3aHATHH, HAa KOTOPBIX JAaeTcs
OCHOBHOHM CHCTEMAaTH3UPOBAHHBIN MaTepHall U Pa3bsCHIIOTCS HanOOJee CIOKHBIE ACIEKTHI
U3y4aeMbIX METOJIOB aHaIN3a.

BaxkHeiiluum 3TanoM Kypca siBJsieTcsl CAMOCTOSITE/IbHAsA padoTa no AUCHHUIINHE,
B pPaMKaX KOTOPOil CTYAeHTHI OCYUIECTBJSIIOT MPOpPabOTKy y4eOHOTro (TEOpEeTHUECKOro)
Marepuaia, TOATOTOBKY K TEKYIIEMY U MPOMEXYTOYHOMY KOHTPOJIIIO, a TAK)KE BBITOJHSIOT
WHMBUIyalbHbIC 33/1aHus (HAapuMep, TOTOBIT KOPOTKUE COOOIICHUS U MPE3CHTAIINH).

Ilepen pemeHuemM 3agad  HEOOXOJMMO BHHUMATEIBHO M3YyYUTh TEOPETHUECKUN
MaTepHal, npopaboTaTh KOHCIEKT JEKIHH, pa3o0paTh NMpUMeEphl pemieHus 3anad. Pemienue
3aJa4 peKOMEH/IyeTCsl HAauWHATh C HauboJee MPOCTHIX, OJM3KUX K MMEIOUIMMCS B 3aJJaYHUKE
npumMepaM. He pexkomeHJyeTcs HCHONb30BaTh TOTOBbIE KOHEUHbIE (HOPMYJbI, KOTOpBIE
BBIBOJSITCS B TIpUMEpaxX PEIIeHHs 3aad. 3amich B TETPAIW JOJDKHA CONEpKaTh (HOPMYIbl U
BCE BBIUMCIIEHUS C YKa3aHUEM enuHUIl u3MepeHus. llpu BblUMCIEHUSX HEOOXOIUMO
oOpailiaTh BHUMAaHHE HA MX TOYHOCTH (MCMOJIb30BaHHE HYXHOTO 4YMCia 3Hayalmux nudp) u
co0JTI0/IEHHE TTPABUIT OKPYTIICHHUS.

IIpn noaroroBke KpaTkoro /AOKJIaAa ¢ KOMIBIOTEPHOI Tpe3eHTanMeil
apryMEHTHPYEeTCsl aKTyaJbHOCTb TEMbI,  BBIABISETCA IPAKTHUYECKOE M TEOPETHUYECKOE
3HaYeHHe JAHHOTO uccienoBaHus. OCHOBHAs 4acTh JIOKJIa/la PaCKpbIBAET COAECPKAHUE TEMBI.
B 3akiroueHun B KpaTKoW M ckaTod (opMe u3IararoTcsl MOJIYYEeHHBIE pe3yJbTaThl,
npeJcTaBisiionKe co00il OTBET Ha TJIaBHBIM BOINPOC UCCIENOBaHUS. 3A€Ch K€ MOTYT
HaMmeyaTbcs U JalbHENIINEe epCIeKTUBBI PA3BUTHUS TEMBI.
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KOHTAaKTa

B ocBoeHUN AUCHUIIIIMHBI HHBAJIMAAMU U JIMIIaMH C OIrPAaHUYCHHBIMU BO3MOXXHOCTIAMU
30pOBbsI OOJIBIIOC 3HAUCHHE MMEET MHIWBHAyalbHass ydeOHas paborta (KOHCYJIbTAIlUU) —
JIOTIOJTHUTEILHOE pa3bsICHEHNE Y4eOHOr0 MaTepuara.

WupuBuayanbHble KOHCYNBTAIlMM 10 TIPEAMETY SBISIFOTCS BaXKHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_[I/IM HHAUBUAYAJIU3alluU 06y‘-ICHI/I$I U YCTAHOBJICHHIO BOCIHTATCIIBHOI'O

MCXKAYy IperoagaBarciicM H

O6y‘IaIOHII/IMCH HWHBAJIMAOM HWJIHW JHUOOM C

OrpaHU4YC€HHBIMH BO3MOKHOCTAMU 300POBBA.

7. MarepuajJbHO-TeXHHYecKasi 0a3a,

HeOGXOI[I/IMaH AJd OCYHIECTBJICHUA

00pa30BaTeJbLHOI0 NMPOLEcca MO AUCHUIIHHE (MOIYJII0).

No

Bug pabot

MarepuanbHO-TEXHUYECKOe oOecTiedeHre JUCIIUIUINHBL (MOIYJIs) H
OCHAIICHHOCTD

1.

.HCKI_II/IOHHI)IG 3aHATHA

VYuebHast ayauTopusi Ui MPOBEACHUS 3aHATHH JEKIIMOHHOTO THUIIA,
ayn. 234c.

KommnekT yueOHoii mebenu, unrepaktuBHast 1ocka SMART Board,
KOPOTKO(OKYCHBI HMHTEPAKTHBHBIH MPOEKTOP, HOYTOYK, MenoBas
JIOCKa.

MSWindows (Bxmouas Windowsmediaplayer), MSOffice (sxmrouas
MSPowerPoint), I1O ans uarepaktuBHo#i nockd SMART Board

CeMuHapCKue 3aHIATHS

He npenycMoTpeHsl

JlaGopaTopHsbie 3aHATH

ayn.242c, 252c

VYuebHble 1a00paTOpUM YKOMIUIEKTOBAHHBIE CIICHUAIM3UPOBAHHON
MeOeJbl0, BBITSHKHOM CHUCTEMOW BEHTWIISLIUHM, MEOBBIMH JOCKAMH,
CpPeICTBAMH TOKapHOW OE30MacHOCTH W  OKa3aHWsA TMepBOi
MEAWLUHCKONH  MOMOLIM,  JIAOOPAaTOPHBIM  OOOPYAOBaHHUEM:
cnekrpodoromerpel  LEKISS2107, cnextpodoromerp UV-1800
(Shimadzu), UK-®ypwe crnekrpodoromerp ®MC 1201, a Ttarxke
BcrioMorarenbHoe obopyaoBanue: Becst BCP-210, BJIK-500-M, pH-
MeTpel-oHOMephl  Dkenepr-001-3-01,  pH-metp-150,  mmTku
3IEKTPUYECKUE, MELIaJIKU MarHUTHbIE LEKIMS1,Ha60opst
XMUMUYECKOH MOCYIbl U PEaKTHBOB.
JInneH3uOHHBIE POrpaMMbl 00paboTku
CHEKTPO(OTOMETPY JIBYJIy4eBOMY cKaHupywomemy UV
(Shimadzu UV Probe, kortpakt Ne32-0OA/2008-2)

JaHHBIX K
1800

I'pynmosslie
(MHAMBHUIYaNbHEIE)
KOHCYJIBTAIlUH

Y4eOHbie moMeneHus (PakynbTeTa XUMHUU M BBICOKMX TEXHOJOTHH
ayn.234c, 242c.

YueOHEIE AyAUTOpPHUHU, YKOMIUICKTOBAHHBIC Me6€HLIO, MCJIOBBIMH

JOCKaMHu, CpeaACTBaMHU noxcapHoﬁ 0e30IMacHOCTH.

Texymunii KOHTPOJIb,
MIPOMEKYTOYHAs
aTTecTalus

ayn. 234c, 242c.
Y4eOHbIE ayAUTOPUH, YKOMIUIEKTOBAHHBIE MeOeNbIo,
JIOCKaMH, CPEJCTBAMHM MTOYKAPHOH 0€30I1aCHOCTH.

MCJIOBBIMH

CamocTrosTenbpHas
pabota

CamocrosiTenpHast paboTa CTYJAEHTOB OCYIIECTBIISETCS B YATATHHBIX
3amax OwubOmmorexku KyOI'Y, 3ajme pedepaTuBHBIX >KypHAJOB,
BbuMcnuTenbHOM neHTpe KyOI'Y, WurepHer-ueHTpe, a Takxke
JIPYTUX ayJAuTOpHsSX (pakylbTeTa XUMHH U BBICOKUX TEXHOJIOTHH C
BO3MOXHOCTBIO TIOJAKIIOUEHUSI K ceTh «MHTepHeT», mporpammoi
9KpPaHHOIO  yBEJIMYEHHSA W  JOCTYIOM B  BJIEKTPOHHYIO
nH(pOPMAITHOHHO-00pa30BaTEIHHYIO CPEy YHUBEPCUTETA.
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