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1 Hesn v 3a1auM U3yYeHU s TUCUMILTHHBI (MOIYJIA).

1.1 Ilesb 0OcBOEHMS TUCHUNIMHBI.

dopMupoBaHUE KOMIIETEHIIUN B cOOTBeTCTBUU ¢ TpeboBaHusMu ®I'OC BO moaroroBku
OakanaBpoB 1o HampaieHuo 04.03.01 «Xumus»; popMupoBaHUEe Y CTYJEHTOB KOMIUICKCHBIX
3HAHWUU O MPUHITUIIAX, 3aKOHOMEPHOCTSIX, a TAK)XKE 00JIACTSAX MPUMEHEHUSI KHHETUYECKUX U TECT-
METO/IOB aHAJIK3a.

1.2 3agauu TUMCHUILIHHEI.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC BO mo ¢opMHpOBaHHIO KOMIIETEHIIHH,
KOTOPBIMH JIOJDKHBI 00JIaaTh CTYACHTHI, AJI1 OCBOCHUS TUCIMILIMHBI HEOOXOAUMO PEHIUTh Psif
3a/1a4: PacKpbITh TEOPETUYECKHE U METOAOJIOIMYECKHE OCHOBBI JMCLHUILUIMHBI, PaCCMOTPETH
OCHOBHBIE IKCIIEPUMEHTAIbHBIE METOAbl XUMUYECKOW KUHETUKH, PACKPBITh POJIb XMMHUECKON
KUHETHKH B TPHPOTHBIX W MPOMBIIIICHHBIX Ipoleccax; CPOPMHPOBATH MPEACTABICHUS O
(OpMHPOBAHUN AHATUTUYECKOTO CHUTHANIA B KMHETUYECKUX M TECT-METOJaX aHajiu3a, U3y4uTh
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX TECT-METOAOB AaHAJIU3a BEILIECTB; NMPUOOPECTH HAaBBIKU
IIPOBEJCHUS XHMMUYECKOIO0 JKCIIEpUMEHTa U PAOOTHl Ha COBPEMEHHOM Y4YEOHO-HAayYHOM
00opyIOBaHUMY.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMBbl.

JucuuruinHa « KuHeTH4yeckre U TeCT-METO bl aHAJIN3a» BXOJUT B BAPUATUBHYIO YaCTh
JUCLHUIUIMH y4yeOHOro IUIaHa IOATrOTOBKM OakanaBpoB 1o HampasieHuto 04.03.01 Xwumws,
KOTOpasi JIOTMYECKH CBsi3aHA CO CJEAYIOLIMMH JUCUUIUIMHAMU: HEOpraHUYecKas XuUMUs
(cBOlicTBa HEOPraHMYECKHX BELIECTB M XMMMYECKHUX DJJIEMEHTOB); AHAJUTHYECKAs XUMHUS
(OCHOBBI aTOMHOW M MOJIEKYJISIPHOM CHEKTPOCKONMM); OpraHuuyecKas XuMus (CBOMCTBa
OpPraHMYECKUX BEIIECTB, OPraHMYECKHUE PEareHTbl, KOMIUIEKChl HEOPraHMYECKHX BEIIECTB C
OpPTaHUYECKUMH JIUTaH/IAMH, KOMIUIEKCOHBI, SKCTPAaKIUs U 1p.); GU3NYECKHE METOJbl aHAIIN3a
(OCHOBBI CLIEKTPOCKOMMYECKMX METOJIOB aHAIN3a).

[MapamnensHo ¢ kypcoM «KuHeTHYecKHMEe U TECT — METOJbl aHaIu3a» O0yJaroIluecs
n3y4aroT «MeTollbl 3KOAHATUTHYECKOIO KOHTPOJS CYNEPIKOTOKCHKAHTOB», UYTO IO3BOJISET
pacliMpuTh M YIIyOMTh MX 3HaHHUA O BO3MOXKHOCTAX MPAKTUYECKOTO NPUMEHEHUS JIaHHBIX
METOJIOB aHAIN3A.

1.4 Ilepeyenb MmJIaHMPyeMbIX Pe3yJbTaTOB O0y4YeHHsl IO JAMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3y/1bTATAMM 0CBOCHHUSI 00pa30BaTeIbHON NPOrPaMMBblI.

N3yuenne paHHOM y4yeOHOW AMCLUMIUIMHBI HampaBlieHO Ha (OpPMHUpPOBaHHE Y
oOy4aroruxcs odmienpodeccuoHanbHbIX U npodeccuoHanbHbIx Kommnerenuuii: [TK-1, TTK -5.

KO)I 1 HAUMCHOBAHUC MHUKATOpA PCSYJ'II)TaTI)I 06y‘-I€HI/I$I IO JUCHHMITIIMHE
JOCTHIXKCHHA KOMIICTCHIIMH

[1K-1. CnocobeH ocCymecTBIATh CTaHIAPTHBIE ONEpAMH TI0 TMPEAJIaraeMbIM METOIUKaM,
HallpaBJIE€HHbIE HA MOJYYEHUE U UCCIE0OBAHNE PA3JIMYHBIX COCAMHEHUN U MaTeprUaoB

NIIK-1.1. OcymecTBnger craHIapTHHIE
Oonepalry MO MNPEAaraéMbIM METOJIHMKAM,
HaInpaBJICHHbIE Ha MOJTy4YEeHUE 171
KCCIICIOBAHNE XHUMHUYECKUX COCIUHCHUHN
PA3JIMYHON MPUPOABI U MAaTEPUATIOB HA UX|
OCHOBE

3HaeT OCHOBHBIC METOJHUKHN IMPOBECACHUS
9KCIICPUMCHTA C HCIIOJIb30BAHUCM KHHCTUUYCCKUX U
TECT-MCTOOO0B, OCHOBHBIC, 4 TAaKXKC ITPpaBUJIa TCXHUKH

0€30IMacHOCTH 0a3oBbIe n CIICIHUAJIbHBIC
OKCIICPUMCHTAJIBHBIC METOAbI XHUMHYCCKOU
KHHCTHYCCKH

yMEeT TPHUMEHSITh COBPEMEHHOE OO0OpYyAOBaHHE,
00pabaThIBaTh u COTIOCTABNSATh  PE3YJIbTATHI
WCIIBITAHUH, TPOBOAUTH DKCIIEPUMEHT C
MCIIOJIb30BAHUEM  TECT-METOJIOB U MPEJCTaBIATH
MOJIyYE€HHBIE PE3yJIbTaThl

BIIa/ICCT HABBIKAMU paboThI COBPEMEHHOM|
aHAIMTUYECKOM  O0OpYJIOBaHHM,  METOJOJIOTHEH




Kon n HaumeHoBaHre HHIUKATOpa Pe3ynbTaThl 00ydeHust MO JUCITUTIIIMHE
MOCTHIKEHUS KOMIIETEHIINU

UHTEPIPETALMA  ITOJIYYEHHBIX OJKCIIEPUMEHTAIBHBIX
JTAHHBIX.

[1K — 5 CnocobeH NMpUMEHATh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BHTHS aHATHUTUYECKON
XUMUH IIPU aHAIIN3€ MOJIyYEHHBIX PE3YyIbTaTOB

NIIK-5.1. Vcnonp3yeT 3HAHUS OCHOBHBIX3HAET  OCHOBHBIE  3aKOHBI  (DM3UKO-XUMHUYECKHX
3aKOHOB UM 3aKOHOMEPHOCTEH pPa3BUTUSA|IIPOLIECCOB, OCHOBHBIE IIOJIOKEHUS TEPMOAUHAMUKH
QHATTUTUYECKON XUMUU M KAHETHKH XUMHYECKHUX IPOIECCOB, CIOCOOBI
[Iepexosia OT aHAIUTHYECKOTO CUTHaja K
KOHIICHTPAllUX aHAJIWTA, TUIIbl PEAKUHUHA U IPOLIECCOB
B AHAJIMTUYECKON XMMUH, OCHOBHBIE METO/bI AHAJIN3A,
TEOPETUYECKUE OCHOBBI COBPEMEHHBIX TECT-METOJIOB.
YMEET MCIOJIb30BaTh OCHOBHBIE 3aKOHBI XMMHH JUIS
00BsICHEHUSI CHeM(UKA TOBEACHUS XMUMHUYECKHX
[IPOLIECCOB,

[IPUMEHSATH IIOJIy4ECHHBIE TEOPETHUYECKUE u
[IPUKJIAJHbIE HAaBbIKAMM IIPUMEHEHUS OCHOBHBIX
3AKOHOB XMMHUU HpU OOCYKIEHUU IOJyYEHHBIX|
pE3yJIbTaTOB, B TOM 4YHCIE C IPUBJICYECHUEM
[IPUKJIAHBIX IPOTPAMMHBIX 3HAHUS B

[IPAKTUYECKON NEeATENbHOCTH, paccUMTHIBATH
KOHIICHTPALHIO

AQHaAJIMTa 10 PE3yJIbTaTaM U3MEPEHHs aHATUTUYECKOTO
CHUTHaJIA.

BJIAJICET HABBIKAMM IIPUMEHEHUS OCHOBHBIX 3aKOHOB
XUMUU

npu OOCYXJIEHUHM IMOJIYYEHHBIX PpE3ylbTaTOB, B TOM
4uCIIe C

[IPUBIICYCHUEM MIPUKIIAHBIX IIPOrpaMMHBIX
KOMILIEKCOB.

2. CTpyKTYypa M coJepKaHue THCHUIIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI cOCTaBsIeT 4 3au.ef. (144 yaca), ux pacnpeneneHue
10 BUJaM paboT mpeicTaBieHo B Tabumie (0 cmydenmos ODO).

Buz yuebHoit paboTbl Bcero CemecTpsl
4acoB (uacel)
8 - - -
KonTakTHasi paboTa, B TOM 4ncJe: 84,3 84,3
AyIMTOpPHBIE 3aHATHS (BCEro): 80 80
3aHgaTHSA JIEKIUOHHOIO TUIA 20 20 - - -
JlaboparopHbIe 3aHATHS 60 60 - - -

3aHATUSI CEMUHAPCKOTO TUTA (CEMUHAPHI,
MPAKTUYECKHE 3aHITHSI)

Nuas koHTaKTHas padora: 4,3 43
KonTponb camocrositenbHoi pabotsl (KCP) 4 4
ITpomexxyrounas arrectanus (MKP) 0,3 0,3
CamocTtosiTes1bHast paboTa, B TOM 4HcIe: 33 33

Kypcosas paboma - - - - -




IIpopabomxka yuebHnoeo (meopemuueckoco) mamepuana 18 18 - - -
Buvinoanenue unousuoyanvuulx 3a0anuii (n0020mosKka 5 5 i i i
coobwenull, npeseHmayutii)
Pegepam - - - - -
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 10 10 - - -
KoHTpo1b:
IToaroToBKa K 3K3aMEHY 26,7 26,7
OO0mas Tpy10€eMKOCTh gac. 144 144 - - -
B TOM YHCJIe KOHTAKTHas 84.3 84.3
pa6ora
3a4. e 4 4

2.2 CTpyKTypa M CUMILIMHbI:

PaCHpeI[CJ'ICHI/IC BHUI0OB yqe6H0171 pa6OTBI " UX TPYAOECMKOCTH I10 pa3aciiaM JUCHUIIINHBI.

Pazensl (TeMbl) TUCIUTUIMHEI, H3y9aeMbIe B 8 cemecTpe (ounas ¢opma)

KonnuectBo yacoB
Ne HammenoBanwme paznenos (Tem) Beero Ayzrl)lzg(())}t;:aﬂ (Tj:r:;;zﬂ
JI 113 JIP | pa6ora
1 2 3 4 5 6 7
1 [TeopeTnyeckre OCHOBBI KHHETUYECKUX METOJ/IOB 113 2 i 8 4
AHAIN3a
MeTobpr n3MepeHus CKkopocTh peakiuu. OnpeaeneHue
2.  [coaepiKaHUS aHAM3UPYEMbIX BEIIECTB MO JAHHBIM 14 2 - 8 5
KIHETUYCCKIX U3MEPCHHM
3. [Krnaccudwukarus peaxiuii HCHIOIb3yeMBIX B 10 9 i 6 4
KMHETUYECKUX METOHaX
4.  [Hexaranmtuueckue peakuuu 6 2 - 6 2
5.  |CopOUMOHHO-KAaTaTUTHYECKUN METO/T 6 2 - 4 2
6. [XapaKkTepHCTUKa TECT-METOH0B 8 2 - 6 4
7. |0061mas xapakTepUCTHKA CPEACTB JIsl TECTUPOBAHUS 7 2 - 4 2
8 MeTponornueckue XxapakTepUCTUKHA BU3YaIbHOTO 10 9 i 6 5
TECTOBOI'O aHAJIN3a
broxnmuyeckue meroapl. DepMeHTaTUBHBIE TECT-
9. |MeToaBI 6 2 - 6 2
10. [MimmyHHBII aHanu3. buosiornyeckne MeTo bl aHam3a | 6 2 - 6
Hmozo no oucuyuniune: 84,3 | 20 - 60 33
2.3 Copep:xanue pa3esioB (TeM) IMCHUIINHBI:
2.3.1 3aHATHA JEeKIIMOHHOI'0 THIIA.
dopma
HaumenoBanue
No Coneprxanue pasnena (Tembl) TEKYILETO
paszena (TeMbl)
KOHTPOJIS

Teopernueckune Teopuns akTUBHBIX coynapeHui. Teopus
OCHOBBI KHHETHUYECKUX [epexoaHoro cocrosinus. Kimaccuduxanms
METOJIOB aHalIM3a  |KMHETUYECKUX METO/I0B. 3aBUCHUMOCTh CKOPOCTHU
1 peaKiuu OT KOHI[EHTPAILUU pearupyromux
BelecTB. Bimsinue psaa ¢pakTopoB Ha CKOPOCTh
XUMHYECKUX peakiui. Katanutnueckuii u
HEKATaJIUTUYECKHUI BApUAHTHI METO/IOB.

YcTHBIM onpoc.

Meronasl usmepenus (MeToabl U3MEPEHUSI CKOPOCTH PEAKITUU.
CKOpOCTH peakiuu. |OmnpeesneHue nopsaka peakiiui, KOHCTAHTbI

YcrHbIi onpoc.
3almTa yCTHBIX




Onpenenenue CKOpPOCTH PEAKIMU, SHEPTUU aKTUBALINH. nokiaanos. JIP.
coliepKaHus Onpenenenue coepkaHus aHATU3UPYEMBIX Kop.:
AQHAIM3UPYEMBIX  [BEHIECTB IO JAHHBIM KMHETHYECKUX U3MEPEHUI. Pewenue u
BeIIeCTB 1o JaHHbIM [Crioco0 TaHTeHCOB, (PUKCUPOBAHHOTO BPEMEHH U | METOIMYECKUI
KMHETHYECKUX (UKCUpPOBaHHON KOHIICHTPAIUH, UX aHayu3 3a/1ad4.
M3MEPEHUI BuJOM3MeHeHHnss. Meron 106aBok. Onpenenenue
HEW3BECTHON KOHUEHTpPALMU MO JUIUTEIIbHOCTU
WHIYKIIMOHHOTO Ieproa. AHaJIN3 CMECH BEILECTB
[1yTEM U3MEHEHUS YCIOBUN MTPOBEACHUS PEAKIIUU.
Knaccuduramus  |Tumbl peakuuid, HCTIOIb3yeMbIX B KHHETUYECKUX | Y CTHBIN OMpoc.
peakuuii Metonax. [Tonsitue 06 akTHBaTOpax u 3amuTa yCTHbIX
UCTOJNb3YEMbIX B [MHTHOUTOpax. YyBCTBUTEIBHOCTH U noknanos. JIP.
KUHETUYECKUX CEJIEKTUBHOCTh KUHETUYECKHX METOJIOB, TyTH UX
MeTOoax noBblleHUS. Biusnue «pona» Ha
YYBCTBUTEIBHOCTh KHHETHYECKUX METOIOB
aHaJIM3a U IyTH YMEHbBIIECHHUS 3TOIO BIWSHHUSL.
DKCIPECCHOCTh METOJIOB, MX TOYHOCTb,
BO3MOKHOCTb aBTOMAaTHU3allNH.
Hekaranutuueckue |[BpICTpble U MENJIEHHBIE UHANKATOPHbBIEC PEAKUUU. |Y CTHBIN OIPOC.
peaxkiuu ®epMmeHTaTuBHbIE peakuuu. [Ipenmyinecrsa u JIP.
HEIOCTAaTKM KUHETUYECKUX METOJOB aHAIN3a B UX
KaTAIUTUYECKOM U HEKaTAIUTHYECKOM BapHUaHTAX.
DKCTPaKLIMOHHO-KATATUTUYECKUE METO/IBI. VYcTHBII onpoc.
CopO1roHHO- CopO1roHHO-KaTAIMTHYECKU MeTo . [Ipumepbl JIP.
KaTaIUTUYECKUH  [MCITONB30BaHUA KHHETHYECKUX METOJIOB TS
METOJ OnpeJIeJIeHUSI HEOPTaHUYECKUX U OPraHUYECKUX

COCJIMHEHHI B PA3JIMUYHBIX OOHEKTaX.

XapaKkTepUCTUKA TECT-

TCCT'CI/ICTGMBI, TECT-CPEACTBA, TCCT-MCTOANKHU.

YcTHbI onpoc.

METO/I0B Knaccugukanus tect-cucrem. OOuiue 3aimTa yCTHBIX
[IPEICTABICHNS O METOJOJIOTUN CKPUHMHTA C noxnanos. JIP.
[TOMOIIIBIO TECT-CUCTEM. Peakninm u peareHTsl.
OcHoBHbIE TpeOOBaHUs, IPEABABISEMbIE K
peakiusiM. OCHOBHbBIE MaTe€pHalIbl U CPEJIbI,
MICIIOJIb3YEMBIE I CO3AHMSI TECT-CUCTEM.
Ob6mas Wuaukatopubele 0ymaru. MHaukaTopHble VYcTHBI onpoc.
XapakTepucTuka  |[nopouku. Muaukaropuele TpyOku. TabneTku u JIP.
CPEICTB I 110100HbIE (OpMBL. ['0TOBBIE pacTBOPHI B
TECTUPOBAHUS kanenpHuax. CaMOHaNOMHSIOIIMECS
KanenbHUIBL. [laccuBHBIE JO3UMETPHI.
Mertposnoruueckue |AHATUTHYECKUH CUTHAT U CIIOCOOBI €ro YceTHBIN Onpoc.
XapaKTepUCTUKU  [pETUCTPALIUU B TECT-ONPENENIECHUsAX. L{BETOBBIE JIP.
BHU3YyaJbHOTO [TKaJIbI.
TECTOBOT'O aHAJIN3a
buoxumnyeckne  [CymrHocTh OMOXMMHUYECKHX METO/I0B aHanu3a. X |YcTHsIi onpoc.
METObI MECTO CPEIU APYTUX AaHATTUTHYECKUX METOJIOB. JIP.

depMeHTaTUBHBIE METOIbI aHaIn3a. DepMeHT-
cyOCTpaTHbIe KOMIUIEKChl. AKTUBHBIE LIEHTPHI.
Kunernyeckue u TepMOIUHAMUYECKHE
3aKOHOMEPHOCTH (hePMEHTATUBHBIX PEaKIUil.
MexaHu3Mbl (PepMEHTATUBHOTO KaTaln3a.
AxtuBaTopbl. UHrHOUTOpPEI. Pasnuunble THITBI
WHruOMpoBanus ¢pepmeHToB. MHaMKaTOpHBIC
(hepMEeHTaTHBHEIE PEaKInu.

depMeHTaTUBHbBIC

MMMoOuan3oBaHHbIe (DEPMEHTHI M X TPUMEHEHUE

YcrHbIi onpoc.




10

TECT-METOAbI B XUMHUYECKOM aHam3e. Ou3ndeckue u
XUMHUYCCKUEC MCTOAbI I/IMMO6I/IJII/138.LII/II/I.
(DepMeHTBI, HauboJIee 4acTo HCIIOJIB3YEMBIC B
XUMHYSCKOM aHaiIu3e. MeToasl aHajm3a,
OCHOBAHHBIC HA OIIPEACICHUN KOHCYHOTI'O
KOJIMYCCTBA IPOAYKTOB PCAKIIMU U HAa UBMCPCHUHN
HayaJIbHOM CKOPOCTH pPCaKINH.

11

WmmyHnbiii ananmn3  |CyIIHOCT HMMYHHOTO aHanu3a. [lousarus 06
aHTUI€HE U aHTuTeNe. IMMYHHBIN KOMIUIEKC.
CrienmupuuHOCTh B3aUMOACHUCTBUS aHTUTEI C
aHTureHamu. IMMyHHBIN aHAIIN3 C pa3ielIeHueM U
0e3 pa3zieseHus] KOMIIOHEHTOB (TeTepOreHHbIN 1
FOMOTEHHBIN IMMYHOQHAJIU3).
NMmyHOhepMeHTHBIN aHann3. DEepMEHTHI,
MCTIOJIb3yeMble B IMMYHO()EPMEHTHOM METO/Ie
aHaIMn3a.

YcTHBIN onpoc.
3ammTa yCTHBIX
JIOKJIaJI0B.

12

buonornueckne  |PU3HOIOrMYECKU AKTUBHBIE U HEAKTUBHbBIE
METOJbl aHAJIN3a  [COeIUHEHUS. AHAIMTUYECKUI CUTHAI B
OMOJIOTUYECKUX METOJIaX, CIIOCOOBI €T0
peructpanuu. UHAMKATOPHBIA OpraHu3M. THIIbI

VHMKAaTOPHBIX OPraHU3MOB. MeTpoJiorundyeckue

YcTHbIM onpoc.
K.p.: Pemienne
u
METOINYECKUI
aHaJu3 3a/1a4.

XapaKTepUCTUKU OUOJIOTHUECKUX MeTo10B. ObmacTu
MPUMEHEHUS: aHAJIN3 00BEKTOB OKpY KatoIIei
Cpebl, JeKapCTBEHHBIX MPETapaToB, MUIIEBIX U
CEJIbCKOXO3SICTBEHHBIX POTYKTOB.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.

3aHATHS] CEMUHAPCKOTO TUIA YYEOHBIM IJIAHOM HE MIPEyCMOTPEHBI.

1.3.3 JlaGopaTopHbie 3aHATHS.

dopma
No HanmenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
M3y4yeHne mprueMoB Mepexo/ia OT aHATUTUYECKOTO CUTHAJIA K Pemienue u
KOHIIEHTpallMU. MeTpoJIoruyeckie OCHOBBI aHATUTUYECKOM XHUMHUH. METOMYECKUI

1.|Pacuer noBeputenbHOrO HHTEpBAJA. BeIsiBIeHUe mpomaxa. MeTton aHaIn3 3a/1a4

HaVMEHBIIINX KBaJpPaTOB.

Karanutuueckoe onpeeaeHne Maprafiia 1o peakiuu BOCCTaHOBIEHUS 3amura JIP
2.|MHIUTOKapMUHA IEPOKCHIOM BOJIOPO/IA.

Ompenenenue xene3a (I11) mo peakunu OKUCICHUS] METHIIOBOTO 3amura JIP
3.|opamxkeBoro. Pacuer MeTposiornueckux xapaktepuctuk Metoaukn: JJOK

u 110.

Karanmutnueckoe onpenencaue meau (1) mo peaknmum okucieHus 3amqura JIP
4.[cepocomeprxamux coequHEHNH, MOTUOTAT-HOHOM.

Omnpenenenne kobanpTa(ll) ¢ HUTPO30-R-COMBI0, UMMOOMITM30BaHHOM B 3amura JIP
5.pKenaTHHOBOM IJICHKE.
6.|Tect-onpenenenue kodanbTa(ll) B BUIE THOIIMAHATHBIX KOMIUIEKCOB, 3amura JIP

COpOMpYEeMBIX Ha TIEHOMOINYPETaHE.

KocenHoe oromerpuieckoe ornpeaesieHue cynbhaT-uoHOB, OCHOBaHHOe | 3ammra JIP
7.|Ha peakiu B3aMMOJICHCTBHS HOHOB Oapusi C HUITXpOMas3o,




I/IMMO6I/IJ'H/IBI/IpOBaHHBIM B JKEJIATHHOBOM IJICHKE.

8.[Tect-onpenenenue ceunmna (II) mo peakuu ¢ GPOMIUPOraLIOIOBBIM 3amura JIP
KpacHBIM, UMMOOWIM30BAHHBIM B )KETIATHHOBYIO MATPHUILY.

2.3.4 IlpumepHasi TeMaTHKAa KyPCOBbIX padoT (IPOEKTOB)
KypcoBsie paboThl — HE IPEAYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAUYECKOI0 O0ecredeHUsI VI CAMOCTOSITEeIbHONH PadoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOLY110)

[lepeuenpb yueOHO-METOUUECKOTO 00ECTIEUeHUS TUCITUTINHBI
Ne Bun CPC T0 BBITTOJTHEHUIO CAMOCTOATEIILHON pabOThI
1| TIpopabotka yueOHOTO Pemernsik E.A., Hukutuna H.A. Xpomarorpaduueckue u
(TEeOpeTUYECcKOTO) TECTOBbIE METOJbI aHanu3a: ydeOHoe mocobue. B 2u. Y 1.
Marepuaia TectoBbie MeToanl anann3 / E.A. Pemernsk, H. A. Hukutnna. —
X.: XHY umenu B.H. Kapaszuna, 2011. — 88 c.
2 Brinonnenue T.b.Ilounnok, 3.A.Temepamie. AHaIUTHUUECKAs XUMHUSL.
WHUBUIYaJIbHBIX CIIeKTPOCKOMIUYECKUE METObI aHANIM3a. Y 4eOHOoe mocodue.
3ananuit (mogroroBka [Kpacuonap, Kyol'Vy, 2006.
COOOIIEHMI,
IpEe3EeHTAIHi)
3| IToaroToBka k Tekyiemy [(OCHOBBI aHAIUTUYECKON XUMUU: 337a4d U BOIIPOCHL: ydeOHOE
KOHTPOJIIO ocobue /I CTyeHTOB YH-TOB / ox pen. FO. A. 3omoToBa. -
l1311. 2-e, ucnip. - M.: Breicimas mikoua, 2002

VY4eOHO-MeToAMYECKHE MaTeprabl AJIsi CAMOCTOSITENIbHON paboThl 00yUarouxcs u3
YHUCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10poBhs (OB3)
MIPEIOCTABIIAIOTCS
B (hopmax, aanTHPOBAHHBIX K OTPAaHHUYEHHSM X 3I0POBbSI U BOCIIPHSTHS

uHbopmanuu: J{Js U1 ¢ HApYIICHUSIMU 3PEHUS:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMM CITyXa:

— B I1e4aTHoO (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBaH B 3aBUCIMOCTH OT KOHTHHT€HTA
o0ydJaromxcs.

3. O6pa3oBaTeIbHbIE TEXHOJIOTHH.

B mpomecce ocBoeHUsT MaHHOW Y4eOHOW MMCIUIUIMHBI HCTIOJIB3YIOTCS CIEAYIOIINE
oOpa3oBaTeNbHBIC TEXHOJIOTHUU: ayAUTOpHast paboTa B BHIE TPAAWIIMOHHBIX (HOpM: JIEKIWMU U
nabopaTopHOi paboThl; caMOCTOsITENbHAasE paboTa CTYAEHTOB, TPYIIOBBIE JAHCKYCCHU.
Hekortopeie pa3genbl TEOPETHYECKOIO Kypca pacCMaTpUBAIOTCS C  HCIOJIb30BaHHEM
OTIEPEKAOIIEH CaMOCTOSITEIbHON pabOoThI: CTYACHTHI MOJY4YaloT 3aJJaHue Ha MU3y4yeHHE HOBOTO
MaTepuaga 0 €ro M3JoXKeHUs Ha jJekiuu. [IpenycMoTpeH Mmoka3 AJIEeKTPOHHBIX NMPE3eHTaUi
MO3BOJISIOIIMX BHU3YaJIbHO MPEACTaBUTh XMMHU3M MpoTeKaHusa peakuuid. s dukcanuu
TBOPYECKOI'0 IPOJABMKEHUS UCIOIb3YETCsl PEUTHUHIOBAsE CUCTEMA OLIEHKH 3HAHUH CTYIEHTOB I10
pe3yabTaTaM IMpPOBEPKH MOJYJIbHBIX KOHTPOJBHBIX paboT, HpHUMEHseTcd O00CykaeHue
pe3yabTaTOB pabOTHI CTYAEHYECKUX UCCIIEN0BATEIbCKUX TPYIIIL.



[Mpu peanmuzanyu 0Opa30BATEIBHBIX TEXHOJIOTUH WCIIONB3YIOTCS CIEAYIONINE BHIIBI
CaMOCTOSITEITLHOW Pa0OThI CTYAEHTOB: Pa0OTa C KOHCIEKTOM JICKIMH; pEIICHHE 3anad u
VIpaXHEHU 10 00paslly; pelleHHEe BAapUATHBHBIX 3allad M YNPAXHCHHIA; IOATOTOBKA K
nabopaTopHoii pabote; oOpaboTka pe3ynbTaTOB JA0OPATOPHBIX PadOT; MOMCK MH(MOpPMAIUU B
cetu VHTepHeT W JMTEpaType; MOJArOTOBKA JOKJIala C KOMIBIOTEPHOH IpEe3CHTAINCH;
MOJITOTOBKA K C/laue dK3aMeHa.

Kommu
Bun 3anstus | Ucnonb3yemMbie HHTEpaKTUBHBIE 00pa30BaTeIbHBIC
Cemectp €CTBO
(JI, ITP, JIP) TEXHOJIOTUU
JacoB
8 JI, JIP Jlekuus ¢ 3eMeHTaMHy I1eaaroruuecKuil 60

IBPUCTHUKH, OeceIbl, pa30op cuTyanuii, pabora B
MaJIbIX IPYIIax, MPe3eHTaIus JOKIa10B B
(dopmare MUHH-KOH(pEpEHIINN

HUmoeo: 60

IHoaroroBka yCTHOIrO J0KJIaa ¢ KOMIIBIOTEPHOI Npe3eHTanuel

YcTHBIE 0oKIan — paboTa, coleprkaimias KpaTkoe W3JI0XKEHHUE CYNIHOCTH Kakoro-iu0o
BOIPOCA, TEMbl HA OCHOBE HECKOJBKUX IEPBOMCTOYHHKOB, BBIMOJHSIEMAs CTyAeHTOM. Jlokian
AOJDKCH COACPIKATH OCHOBHBIC (baKTI/I‘-IeCKI/Ie CBCIACHUA W BBIBOJALI IO pacCCMATpUBACMOMY
BOIIPOCY.

CrpykTypa JOKJIa/1a B IEYaTHOM BHJIE:

1. TuTynbHbIN TUCT.

2. OrnaBienue (IJ1aH, coAepkKaHKUE), B KOTOPOM yKa3aHbl Ha3BaHUS BCEX pa3JIElioB
(TyHKTOB IUTaHa) COOOIEHHS M HOMEpa CTPAHUII, YKa3bIBAIOLINE HAYaJI0 3TUX Pa3/IesiOB B TEKCTE
pedepara.

3. Beenenue.

4. OcHOBHas 4acTh JIOKJIaZia MOXKET UMETh OJIHY MJIM HECKOJIBKO IJIaB, COCTOSIIUX

u3 2-3 maparpadoB (IOANMYHKTOB, pa3[elioB) U MpPENAINoyiaraeT OCMBICIEHHOE M JIOTUYHOE
W3JI05KCHUE TJIABHBIX MOJIOKEHUW U HIIEH, COAEP/KAIIMXCS B U3YyYECHHOU JuTepaType. B Tekcre
00s13aTeIbHBI CCHUIKUA Ha TIEPBOUCTOUYHUKH.

S. 3aKIII0YeHHE COJEPKUT TTIaBHBIE BBIBOJIBI, 1 UTOTH M3 TEKCTAa OCHOBHOM YacTH.
6. [Tpunoxenne MOXKeT BKITIOYATh TPaQUKH, TAOIHIIBI, PACYETHI.
7. bubnuorpadus (cniucok mureparypsl). CIECOK COCTABIISETCS COTIACHO MTPaBUIIaM

O6ubaorpadguuecKoro onucaHusl.

BBenenne - HayanbHas 4acTb TeKcTa. Bo BBENEHNMH apryMEHTUPYETCSl aKTyaJbHOCTb
UCCIIEIOBAHMSI, BBIABISETCS MPAKTUUECKOE U TEOPETHUECKOE 3HAUEHHUE JAHHOIO MCCIIEIOBAHHUS.
BBenenue Moxert cosepkath 0030p UCTOYHUKOB WJIM SKCIIEPUMEHTAIBHBIX JaHHBIX, YTOUHEHHE
HCXOJHBIX MOHSATUN U TEPMUHOB, CBEJCHHS O METOJ]aX UCCIIEIOBAHMUSI.

OcHOBHas 4acTh JOKJIAJa PacKpbIBaeT cojep)kaHue Tembl. B Hell 00OCHOBBIBAIOTCS
OCHOBHBIE TE3UCHI JOKJIaZa, IPUBOJATCS pa3BEPHYThIE apryMEHTHI, IPEAIIONAralOTCs TUIIOTE3HI,
Kacaroluecss CylecTBa OOCYKIaeMoro BOIpoca. ApPryMEHTHPYsS COOCTBEHHYIO IO3MIIMIO,
JKEJlaTelIbHO aHaJM3UpOBaTh W OILIGHWBATh MO3UIMHM pa3jIMYHbIX ucciaenoBareneil. Takas
yCTaHOBKA MO3BOJUT M30€KaTh HEKPUTHUECKOTO 3aMMCTBOBAaHUS MaTepraa - KOMITWISAIHH.

B 3aiiroueHMHM B KpaTKoOM M cxaToi (opMme H3iaraioTcs IMOJIyYeHHBIE DPEe3yJbTaThl,
MIPEJCTABIISAIONINE COOOM OTBET Ha IJIaBHBII BOIPOC UCCIIEAOBaHMS. 3/1€Ch K€ MOTYT HaMeuaThCsl
U JaJbHEWIINE MePCIeKTUBBI PA3BUTHUS TEMBI.

Cnucok ucnonap30BaHHON nUTEpaTyphl. Ha3zBaHMs HCTOUHMKOB B CIIMCKE PACIIONAratoT IO
andaBUTy C yKa3aHHEM BBIXOJHBIX JaHHBIX UCTIOIb30BAHHBIX KHUT U KyPHAIBHBIX CTATEH.

Hoxnan (ycTHOE cOOOIIeHne) MpeACcTaBiIsieT co0oit kpaTkoe (5-7 MUH) HU3II0KEHUE CYTH
BBIMIOJIHEHHONH PabOThI, COMPOBOXKJAIOIIEECS KOMIBIOTEpHOH mpe3seHTanuelt. Ilocnemquss
JIOJDKHA BKIIIOYATh He Ooiee 12-15 ciaiinos.



Jnsg v ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI IPELYCMOTPEHA OpPraHU3aLUs
KOHCYJIbTAIIMI C UCIOJIb30BAHUEM DJIEKTPOHHOM MMOYTHI.

4. OueHOYHbBIE CPEICTBA VISl TEKYIEr0o KOHTPOJIS YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTrecTanuu.
4.1 ®oHI OLIEHOYHBIX CPEICTB sl MPOBEACHUA TEKYIEero KOHTPOJIS.

4.1.2. KoHTpoJIbHBIE BONPOCHI 110 TEMaM
Bonpockl kK KOHTPOJILHOM padoTe Ne 1 « KuHeTHyecKHe METOAbI AHAJIN3A)

1. Knaccudukanus KHHETHYECKHMX METONOB. KaTaliuTUdeckuil W HeKaTaTuTHYSCKUN
BapUaHTbl MeTOA0B. CyIIHOCTh KMHETHYECKHMX METOJIOB, UX MECTO CPEIH JPYTruX METO/OB
aHanu3a.

2. Teopus akTUBHBIX cOyIapeHul. TeopHus epexo HOro COCTOSHMUS.

3. WuaukaTtopHas peakiys 1 HHIMKaTOPHOE BEIECTBO, TPEOOBAHUS K HUM.

4. 3aBUCUMOCTb CKOPOCTH peakLUy OT KOHIEHTPALlMU pearupyrolux BemecTs. BnusHue
TEMIIEPATypbl ¥ IOCTOPOHHUX COJIEN HA CKOPOCTh XMMUYECKUX PEAKIIUM.

S. MeTto1bl U3MEpPEHUs: CKOPOCTH peakunu OnpeneneHne nopsaka peakiui, KOHCTaHTbI
CKOPOCTH pEaKIVH, SJHEPIUH AKTUBALIMH.

6. OnpeneneHue coAepKaHUS aHAIM3UPYEMbIX BELIECTB IO JAHHBIM KHHETUYECKUX

n3mepenuit. Criocod TaHreHcoB, (GUKCUPOBAHHOTO BPEMEHH M (PMKCHPOBAHHON KOHIICHTPAIIHH,
WX BUJOU3MEHEHHUSI.

7. JuddepeHnnanbHbIi 1 HHTErPAIBHBIA BapUAaHTHI METO/IOB aHAIH3A.

8. Tunsl peakiuii, UCMOIb3YEeMbIX B KWHETHUYECKHX MeTofax. O01mas kiaccupukanus
peakuuii. Katanuruueckue peakiuu.

9. [TonsTHe 006 aKTUBAaTOpaX W UHTHOUTOpPAX.

10.  HekaramuTtwueckue peakiuu. BeICTpbIe 1 MeUICHHBIC HHINKATOPHBIE PEaKIIHH.
depMeHTaTUBHBIE PEaAKIUH.

11.  TIpeumymiecTBa U HEAOCTATKH KHUHETUYECKUX METOJOB aHAIN3a B UX KAaTAJTUTHYECKOM H

HCKATAJIMTHUYCCKOM BapHaHTax. LIyBCTBI/ITGJ'I]'::HOCTL N CCIICKTUBHOCTb KHMHCTHYCCKHX MCTOI0B,
IIYTHU WX TIOBBLIIICHUS. Bnusnaue (((1)0Ha» Ha 9yBCTBUTCJIBHOCTE KUHCTUYCCKUX MCETOJOB aHAJIN3a
U IIYTU YMCHBUIICHHA D3TOI'0 BJIUSAHUA. 3KCHpeCCHOCTB METOJ0B, UX TOYHOCTb, BO3MOXKHOCTH
aBTOMaTUu3aluun.

12. 9KCTpaKI_[I/IOHHO'K8.TaJ'II/ITI/I‘ICCKI/IC MCTOJHEI. COp6HHOHHO'KaTaHHTquCKHﬁ MCTOU.
HpI/IMepbl HCIIOJIb30BAHUA KHUHETHUYCCKUX MCECTOJOB MIJId OHNPCACICHUSA HCOPraHUYCCKUX U
OpraHU4YCCKUX COE€IUHEHUH B Pa3JINYHBIX 00BEKTax.

Bonpocs! k KOHTPOJIbHOI padoTe Ne 2 «TecT-MeToabI aHAIN32»

1. OO0mas xapakTepucTUKa TECT-METOOB. 1eCT-CUCTEMBI, TeCT-CPEACTBA, TECT-METOIUKH.
Knaccudukanus tect-cucreM. OO1ue mpeCcTaBlIeHUs 0 METOAOJIOTHU CKPUHHUHTA C TIOMOIIBIO
TECT-CHUCTEM.

2. Peakmuu u peareHThl. OCHOBHBIE TpeOOBaHUs, IPEAbIBIsIEMbIe K peakiusiM. OCHOBHBIE
Marepuaiabl U CpeIbl, UCIOJIb3yEeMbIE IS CO3JaHus TecT-cucTeM. CrmocoObl MCIOIb30BAHUS
pearedToB. CrIOCOOBI MOTYyYEHUSI OKPAIIEHHBIX COSAMHEHUN B MaTPHUIE COpOSHTA.

3. OO61mas xapakTepuCTHKa CPEACTB JUIsl TecTupoBanus. MHaukaTopHbIe OyMar.
WNnnukaropusie nopomku. UuaukaTopHsie Tpyoku. TabneTku u mogooHbIe GOPMBIL.

4. OcHOBHBIE METOIbl U3YUYEHUS XUMHUYECKHUX MPOIIECCOB B IPO3PAUYHBIX U HEMPO3PAUYHbIX
cpenax. AHAIUTUYECKUIN CUTHAI U CIIOCOOBI €r0 PETUCTPAlliU B TECT-ONPECICHUSX.

5. LIBeToBbIe mKaIbl. MeTpOJOrnyecKue XapakTepUCTUKU BU3YyaJIbHOTO TECTOBOTO aHANN3A.

6. O6nacTi TPUMEHEHHUS TECT-CUCTeM. IIpuMephl oOIpenereHus] HEOPraHWYeCKUX U

OPraHMYECKHUX COCAMHEHUH B pa3MYHBIX OOBEKTax: OO0BEKTaX OKpYKalomel cpelbl,
OMOJIOTUYECKHX YKHUIKOCTSX, MUIIEBBIX MPOIYKTaX.
7. CymHOCTh OMOXUMHUYECKUX METOIOB aHaln3a. PepMEeHTATUBHBIC METO/IbI aHATIH3A.



8. ®epMeHT-CyOCTpaTHbIE KOMIUIEKChl. AKTUBHBIE LIEHTPBHI.

9. Mexaau3mbl HepMEHTATUBHOTO KaTanu3a. AKTUBATOPBL. MTHruOuTOpHI. Paznudnbie TUITHI
MHTUOMPOBaHUS (PEPMEHTOB.

10.  Meroabl U3MEpPEHUS CKOPOCTH (PePMEHTATHBHOM PEAKINH (CIIEKTPOCKOITNIECCKUE,
ANMEKTPOXUMHUUYECKUE, PATHOXUMHUYCCKHIE, OMOTIOMUHECIICHTHEIE, TEPMOMETPHUECKHUE).

11.  [Ipumepsl onpeneneHuss OpraHM4eCKUX U HEOPraHUYECKUX COCTUHEHHUI — CyOCTpaToB U
3¢ dexTopoB (epMEHTOB — B pa3IMYHBIX OOBEKTaX: OOBEKTaX OKpPYXKAIOUIEH Cpesl,
OMOJOTMYECKNX JKHIKOCTIX U OuomMaccax, (hapMaleBTHUECKHUX TIpernaparax, IHIIEBhIX
MPOAYKTAX.

12. NMMyHHBIH aHau3 ¢ pa3eneHueM 1 0e3 pa3iesieHus: KOMIOHEHTOB (FeTepOreHHbIH 1
TOMOT€HHBII IMMYHOAHAJIN3).

13. HmmyHodepmeHTHBIN aHann3. epMeHTHI, HCTIOb3yeMbIe B UMMYHO(PEPMEHTHOM
METO/Ie aHaJn3a.

14.  buonormueckue MeToApl aHaiu3a. DOUIUOIOTUYECKH AaKTHBHbIE M HEAKTUBHBIC
coequHeHus.  Omnpenenenve  (U3MONOTUYECKHM  HEAKTUBHBIX  COCIMHEHUH  (XMMHKO-
Ouosiornyeckue MeTojbl). B3ammopeicTBue OIpenenseMoro BEHIeCTBA C HHIMKATOPHBIM
OpraHu3MoM. AHAIMTHYECKUI CUTHAT B OMOJIOTHYECKUX METOAaX, CIIOCOOBI €ro PerucTpaluu.
NuaukatopHbIid OpraHu3M.

15. Tunsl UHAMKATOPHBIX OPraHU3MOB: MUKPOOPIaHU3MbI, 0€CIIO3BOHOYHBIE, TTO3BOHOYHBIE,
pactenus. Opranbl U TKaHU KaK WHIUKATOPHl OMOIIOTMUYECKUX METOJ0B. MeTpoJoruveckue
XapaKTePUCTUKU OHONOTMYECKUX MeToAoB. OOmacTH mNpUMEHEHHUsS: aHalu3 OOBEKTOB
OKpY)KaloIlled Cpeabl, JIEKApCTBEHHBIX IIPEMapaToB, MHIIEBBIX U CEIbCKOXO3AHCTBEHHBIX
npoaykToB. Mcnonb3oBaHue OUONIOrHUECKUX METO/IOB B AHATTUTUYECKONH XUMUU JIs BbIICTICHUS
Y KOHIICHTPUPOBAHUS KOMIIOHEHTOB.

Bonpockl kK caMoCTOSITEILHOM NMMCbMEHHOM NMPoBepoYHOii padoTe Ne 1

1. bruoxummnueckue Meto ipl. CynHOCTh OMOXMMHYECKHX METO/I0B aHAIN3a.

2. MecTo 6MOXMMHYECKUX METOJIOB CPEIU APYTUX aHAIUTUYECKUX METOJIOB.

3. depMeHTaTHUBHbBIE METO/Ibl aHAJIN3A.

4. ®depMeHT-cyOCTpaTHbIE KOMIUIEKCH. AKTUBHBIE LIEHTPBI.

S. Kunetnueckue u TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH (PePMEHTATUBHBIX PEAKIIMH.

6. Mexanu3mbl (PepMEHTATUBHOIO KaTanu3a. AKTUBATOPbl. IHTHOUTOPBHI.

7. Paznuunble THIIBI HTHTMOUpPOBaHUS (DEPMEHTOB.

8. WNupukaropHbie GepMEHTaTUBHBIC PEAKIINH.

9. Mertobl aHaM3a, OCHOBAHHBIE Ha ONPEAEICHUN KOHEYHOTO KOJIMUYECTBA IPOAYKTOB
peaKIMy U Ha U3MEPEHUH Ha4aJIbHON CKOPOCTH PEAKIIUU.

10.  Meroabl u3MepeHus: CKOPOCTH (pepMEHTATUBHOM peakiiy (CIIEKTPOCKOMMYECKHE,
JIEKTPOXUMHUYECKHE, PAAMOXUMUYECKHE, OMOIIOMUHECLIEHTHBIE, TEPMOMETPUUECKHUE).

11.  VmmoOunu3oBaHHBIE (EPMEHTHI M UX IPUMEHEHHE B XUMUUECKOM aHain3e. dusznyeckue
Y XUMHYECKHE METO/IbI UMMOOHITU3AINH.

12. buocencopsl. @epMEHTHBIE 3TEKTPOJIBI.

13.  ®epmeHTaTuBHBIE TeCT-MeTObl. OOIaCTH MPUMEHEHUS (PEPMEHTATUBHBIX METOJIOB.

14. ®epMeHTHI, HanboJIee YacTo UCIOIb3yEMbIE B XUMUYECKOM aHaIH3E.

15.  Ilpumepsl omnpeeneHusi OpraHMYeCKUX U HEOPraHWYECKUX COeTMHEHUN — CyOCTpaToB U
3¢ pexTopoB (PEepMEHTOB — B pa3IMYHBIX OO0BEKTaX: OOBEKTaX OKPYXKAWOLIEH cpenpl,

OMOJIOTUYECKUX OJKUJAKOCTSIX M OHomaccax, (apMaleBTHUECKUX Mpenaparax, IHIIEBBIX
MPOJTYKTax.

4.1.3. JleMoHCTpallMOHHbIE BAPMAHTHI OMJ1€TOB KOHTPOJILHBIX padoT

Kontpoabnas padora Ne 1 «K KuHeTH4ecKHe MeTOAbI AHATH32)



Bapuant Ne 1

1. Teopust axkTUBHBIX coynapeHuil. Teopust MEepexoIHOTO COCTOAHUA. MHAUKaTopHas
peaxius U WHAUKATOPHOE BEIIECTBO, TPEOOBAHUS K HUM. 3aBUCUMOCTh CKOPOCTH PEAKIIHMH OT
KOHIEHTPALUU Pearupyroniiux BeIlecTB.

2. MeToa TaHTE€HCOB.
3. UyBCTBUTEIBHOCTD M CEJICKTUBHOCTh KHHETHYECKUX METOOB, ITyTH UX MOBBIIICHUS.
4, Omnpenenenre BoJbdpamMa MPOBOJMUIN HUCIOIL3YsS PEAKIMI0 OKUCICHHS HWOJIUI-HOHOB

MEPEKUCHIO0 BOJOPOJA, KATATM3UPYEMYIO COSAMHEHHSIMH BOJb(ppama. B Tpu MepHBIE KOJIOBI
emkocThio Ha 100 M BHecn 3.0, 5.0, 8.0 mx pactBopa NagWO4(TNa2woaw =1.045:10 ) u



uccienyembiii pacteop B 4 kon0Oy. Ilocne moGaBiieHuss HEOOXOTUMBIX PEAreHTOB U3MEPHIIH
ONTHYECKYIO TUIOTHOCTH (A) B 3aBUCHMOCTH OT BPEMEHH (T) JJIT BCEX pacTBOpoB. Mcmomnb3ys
nannbie Tadi. [Toctpouts rpaduku B KoopauHaTax A — T u tgo — Cw ¥ OnpeeNuTh COIepIKaHKe

BoJb(pama (T) B UCCIIEAYEMBIX pacTBOpax.

Onruueckas IJI0THOCTh, A
Bpewms,

MU CrangapTHbIE PacTBOPBI, MJI Hccnenyemble pacTBOPBI, MJI

3.0 5.0 8.0 1 2 3
2 0,065 0,115 0,180 0,085 0,102 0,145
3 0,093 0,166 0,262 0,123 0,145 0,210
4 0,120 0,220 0,340 0,156 0,195 0,280
5 0,150 0,275 0,420 0,214 0,266 0,375
6 0,178 0,327 0,490 0,230 0,291 0,413
7 0,210 0,380 0,560 0,268 0,342 0,465

Bapuant Ne 2
1. MosnekynsipHOCTh U OpAAOK peakuuu. Karanutnueckuil 1 HeKaTaIuTHYECKU I

BapUaHThl MeTO/10B. Peakuinu nepBoro u BTOporo nopsijika. CynHocTb KHHETHUYECKUX METOIOB,
UX MECTO CPEIU APYIMX METO0B AHAIN3A.

2. MeTtoa puKCHPOBAaHHOTO BPEMEHHU.

3. [TpeumyecTBa 1 HEAOCTATKM KMHETHUECKUX METO/IOB aHAJIM3a B UX KaTAIUTUYECKOM U
HEKaTaJIMTHYECKOM BapHaHTaXx.

4. Jnist onpenesnienue Moo 1eHa KHHETHYECKUM METO/I0M UCIIOIb30BANIN PEAKIUI0

OKHCJIEHUS MOJIUJ-MOHOB IEPEKUCHIO0 BOJOPO/Ia, KaTAIM3UPyEMYI0 coequHeHus MU Mo. B 3
ko061 Ha 50 M1 mpubasneHo 5.0, 10.0, 15.0 Ma cranaapTHOro pacTBopa MoiarOaaTa aMMOHHMS

(T(NH4)2M004/M0=4.45-10 8). Wccnenynamblit pacTBOp Takke moMemniaan B Koaosl Ha 50 M.
[Tocne no6aBneHns HEOOXOIUMBIX PEareHTOB U3MEPHIIA ONTUYECKYIO INIOTHOCTH (A) B
3aBHCHMOCTH OT BPeMEHH (T) AJIsl BCEX PACTBOPOB U CTPOUIIH IpadHK, MO0 KOTOPOMY OIMpeIesiiv
TAHTEHCHI YTJIOB HAKJIOHA MPSIMBIX (tgo).Tad.

CrangapTHbIe pacTBOPBI Hccnenyembie pacTBOpPbI

tgal tga2 tga3 1 2 3 4 5

0,75 1,00 1,25 0,95 1,10 0,85 1,21 1,31

[Toctpouth kanuOPOBOUHBIHN rpaduk B KoopauHatax tgo — Cpjg U ONPEAETUTH COACPKAHHE
MonubieHa (T) B mpobax.

Konrpoabnas padora Ne 2 «Tecr-Meroan! aHaan3a»
Bapwnant Ne_1
1. OOmias xapakTepUCTHKA TECT-METOJIOB: TECT-CHCTEMBI, TECT-CPEACTBA, TECT-METOIHKHU.

Knaccudukanus tect-cuctem. O01ue npeicTaBieHus] O METOA0JIOTUN CKPUHUHTA C ITOMOIIIBIO
TECT-CUCTEM.



2. depMeHTaTUBHbBIE METOBI aHAJKM3a. DTamnbl IpoBeaeHus npsmoro NOA.
3. lns ouenku npenena onpenenenus amroMuHusA(II) ¢ momomeio nHaMKaTOpHBIX MOi0c PUB-

Amomunuii-Tect 3a OPUEHTMPOBOYHOE 3HAYECHUE Cljy NPUHSUIA KOHLCHTPALMIO aTOMHHMS,
paBHyto0 3.7 MKkM. OnpeneneHue BeJId B PKUME KOHLIEHTPUPOBAHUS: YEPE3 PEAKIIMOHHYIO 30HY
Oymaru auamerpoM 6 MM B TeueHue 30 ¢ mpokauumBaiM 3 MII aHAJU3UPYEMOrO pacTBOpa B
KaMepy KapMaHHOTO KOHLEHTPUPYIOLIEro ycTpoicTBa. I[IpuroroBmiM 1BETOBYIO HIKAlLy
CpaBHEHUs, COOTBETCTBYIOITYIO conepkanuto amromunus (III) B pactBope: 0, 3.5 u 7.0 MxM; u
KOHTpOJIbHBIM  oOpaszenr PHDb, orBewarommii pactBopy ¢ KOHIEHTpanued 6.4 MkM.
[IpuroroBneHue MKaabl U KOHTPOJIBLHOTO 00pa3ia MOBTOPWIM TPIKIBL. Mcronb3ys 1BETOBYIO
iKany, HaOJIoJaTeNnu OLICHWIIM COJEp)KaHUE allOMMHMSI B pacTBope. Uucino Habmronateneit
pasHoO 50.

HaiineHo antoMHHUS C UCIIOJIL30BAaHHEM
Bseneno amromunaus, MKM IIBETOBO MIKaBI, MKM
6.42 3.50 5.25 7.00
Yucno onpeneneHuit 7 38 5
Sc = X MKM; Clim = 3S¢ = X MkM

4.1.4. BapuaHTbI TeM YCTHBIX JIOKJIA0B

1. Knaccugukanus kuaernueckux Meto10B. CylIHOCTh KHHETHUYECKUX METOJI0B, UX MECTO
Cpenu Ipyrux METOJIOB aHaJIH3a.

2. OcobeHHOCTH pabOTHI IPU aHAIN3E YIBTPAMHKPOIIPUMECEH.

3. Kartanmutnaeckue peakiyun. AKTUBATOPbI 1 MHTHOUTOPBI. Hekatanutudeckne peakiuu.
depMeHTaTHBHBIE PEAKITHIH.

4. MexaHu3mbl pepMEHTATUBHOTO KaTayin3a. Y paBHeHHe Muxasnuca-MenteH. D¢ deKkTopbl

¢depmenToB. AxTHBaTtopbl. WHrubGutopsl. PasnuuHble Tunbel WHIUOMpoOBaHUS (HEPMEHTOB.
WNunukatopHele epMeHTaTHBHBIE peakiny. ConpsyKeHHbIE CUCTEMBI U3 ABYX U 0oJiee peaKIii.

S. [Tpenmy1iecTBa 1 HEAOCTATKM KHHETHYECKUX METOJOB aHAJIN3a B UX KATAIUTHUECKOM U
HEKAaTaJIUTUYECKOM BapUaHTax.

6. DKCTpaKkLIMOHHO-KAaTaIUTUYeCKuEe MeToIbl. COpOIIMOHHO-KaTaTUTUYECKUN METO/.

7. Hcropus pa3sutus tecT-MeTo0B. OCHOBHBIE TOHSTHSL.

8. AHanUTUYECKUN CUTHAJT U CIIOCOOBI €r0 PErMCTpallui B TECT-ONPECIICHUSX.

9. buocencopsl. TenneHum ux pa3BuTHs.

10.  VIMMyHHBIH aHAJIU3 ¢ pa3JelieHueM 1 0e3 pa3iesieHus KOMIIOHEHTOB (TeTepOreHHBINA U
TOMOTEHHBIN IMMYHOAHAJTU3).

11. MeTku B MMMYHHOM aHAaJIM3€ — U30TOMHBIE, PepMEeHTHBIC, (DITyOpPECIICHTHBIE,
napaMarHuTHeIe. PalnonMMyHOIOrMUeCKU aHaIN3.

12. Tumel MHAMKATOPHBIX OPTaHU3MOB: MUKPOOPTaHU3MBI, OECIIO3BOHOYHBIE, (TIPOCTEHIITHE,

pakooOpa3Hble, HaCEKOMbIE, YepBH), MO3BOHOUHbIE (am(uOuu, puiObI), pacTeHus. OpraHsl H
TKaHU KaK MHIUKATOPbI OMOJIOTHYECKUX METOJIOB.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeICHNs MPOMEKYTOYHOH ATTeCTALMH.

DK3aMeHAI[MOHHBINA OWJIET 10 KMHETHYECKUM U TEeCT-METOJIaM aHaJIh3a COCTOUT M3 YEThIpex
3aHaHHI>i. HepBBIe JiBa BOIIpOCa MOCBAIICHBI TCOPETUIYCCKUM OCHOBAM KHMHECTUUYCCKHX MCETOJI0B
aHayiM3a (CM. MPUBEACHHBIN HUXKE CIIUCOK BOMPOCOB), TPETHI BOMPOC MOCBAIIEH pa3einy TecT-
METOJIbl aHaln3a. B yeTBepTOM 3aJaHUM CTYIEHTY MpEAJaracrcs PpeUUTbh MPaKTUYECKYIO
3aj1auy.



4.2.1 Bonpocsl k 3k3aMeHy «KnHeTHYecKHe U TeCT-MeTOAbl AHAJTH32)

1. Teopernueckrne OCHOBbI KHHETUUECKHUX METOJ0B aHAIN3a.

2. WuaukaTtopHas peakiys 1 HHIMKaTOPHOE BEIECTBO, TPEOOBAHUS K HUM.

3. 3aBUCHUMOCTbh CKOPOCTH PEAKLMU OT KOHIIEHTPALMU pearupyoux BemuecTs. Biausuue
TEMIEPATypbl U IOCTOPOHHUX COJIEW HA CKOPOCTb XUMUYECKHUX PEAKIIUI.

4. MouekynsipHOCTb U OPSAJOK PEaKILIUH.

5. Karanutudeckuil 1 HeKaTaTUTUYECKUI BapUaHThl METO/I0B.

6. MeTto1bl U3MEpeHUs: CKOPOCTH peakuuu. OnpeseneHue nopsaKa peakiui, KOHCTAHTbI
CKOPOCTH peaKkLiu, 3HEPTUU aKTUBALIUU.

7. OmnpezneneHue conepKaHUs AaHAJIM3HPYEMBIX BEIIECTB IO JAHHBIM KHHETHUYECKUX

n3Mepenuit. Cmoco0 TaHreHCcoB, (PUKCHPOBAHHOTO BPEMEHHU M (PUKCHPOBAHHOW KOHIIEHTPAIUH,
uX BUOM3MEeHeHus. MeTon1 100aBoK.

8. JuddepeHnnanbHblil 1 HHTErpAIbHBINA BapUaHTHl METOI0B aHanu3a. OnpenencHue
HEU3BECTHOHN KOHLIEHTPALUU MO JUIUTEIbHOCTH MHAYKLIMOHHOIO IEPUOAA.

9. Karanumerpuueckoe TUTpOBaHUE.

10.  Ananu3 cMecH BeLIECTB ITyTeM U3MEHEHUS YCIIOBUI NpoBeieHns peakuuu. OCoOeHHOCTH
paloThI NIPH aHAJIN3E YIABTPAMUKPOIIPUMECEH.

11.  Tunsl peakuuii, UCIIOJIB3yEMbIX B KHHETHUYECKHX MeTo1ax. Obmas kiaccuduxanus
peakuuii. Katanuruueckue peakiuu.

12. TlonsaTtue 00 akTHBAaTOpax W MHTHOUTOpax. BEICTpBIC M MeJIEHHBIE HMHINKATOPHEIE
peaxkuuu.

13. Hekaraimtnueckue peakinuu. @epMEHTATUBHBIE PEAKIIMH.

14.  IlpeumyiecTBa U HEJOCTATKH KMHETHUECKUX METO/OB aHAIN3a B UX KATAIUTUYECKOM U

HEKAaTaJIUTUYECKOM BapuaHTaX. YyBCTBUTEIBHOCTh U CEJIEKTUBHOCTh KMHETHUYECKUX METO/OB,
IyTH WX NOBBIIEHUS. Binsaue «poHa» Ha 4yBCTBUTEIBHOCTh KHHETUYECKAX METOIOB aHAIN3A
U IYTH YMEHBIIEHUS 3TOT0 BIUSHUA. DKCIPECCHOCTb METOJOB, X TOYHOCTb, BO3MOYKHOCTbH
aBTOMaTH3allHH.

15.  DkcTpakuuoHHO-KaTamuTHueckue  Meroabl.  CopOLMOHHO-KATaIUTUYECKUH  METO.I.
IIpumepsl HMCNONB30BaHUS KUHETUYECKMX METONOB Ul OIPENEICHHS HEOPraHWYEeCKUX U
OpPraHMYECKUX COEAMHEHUN B PA3IMYHBIX OOBEKTAaX.

16.  OOmas xapakTepuCTHKa TeCT-MeTo/oB. KpaTkas MCTOpHS, TEHICHIIUU PAa3BUTHUS TECT-
MeToA0B. TecT-cucTemsl, TeCT-CpeicTBa, TecT-MeToauku. Kiaccudukanus tect-cucrem. Oo1me
IIPEICTABICHNS] O METOJOJIOTUU CKPUHUHTA C ITOMOLIBIO TECT-CUCTEM. VX MecTO cpeau Apyrux
aHAJTMTUYECKUX METO/I0B.

17. XuMmunyeckue OCHOBBI TECT-METO/MOB. Peakiuum u peareHThl. OCHOBHBIE MaTepUalbl U
Cpeabl, MCIOJIb3yeMble M co3laHus TecT-cucteM. CrnocoObl MOMYy4YeHHsS OKpallleHHbIX
COCJIMHEHHI B MaTpHIle COpOCHTA.

18.  OOmas xapakTepucTHKa CpEICTB /s TecTUpoBaHus. MHnukatopHble Oymaru.
Wnnukatopueie nopomku. Munukaropueie TpyOku. TabneTku u monoOHble Gopmbl. ['oToBBIE
pacTBOpHI B KanenpHuax. CaMoHanoaHsA0MMECs KaneapHUlbl. [laccuBHbIE 1O3UMETPBHI.

19.  OcHOBHBIE METOJIBI U3YUEHHS XUMHUECKUX TPOIIECCOB B IPO3PAYHBIX U HETIPO3PAYHBIX
cpenax.

20.  AHanMTHYECKH CUTHAI U CIIOCOOBI €r0 PEerUCTpaly B TECT-ONpeaeseHusX. L{BeToBbie
HIKaIbl. MEeTpoJorn4eckie XapakTepUCTUKN BU3YaJIbHOTO TECTOBOTO aHAIN3A.

21. OOnactu TNpPUMEHEHUS TECT-CUCTeM. IIpuMephl OIpeesieHus] HEOPraHUYeCcKux u
OPTaHWYECKUX COCIMHEHHH B Pa3IMYHBIX OOBEKTaxX: OOBEKTaX OKPYXKAIOMIEH Cpebl,
OMOJIOTMYECKHUX >KUIKOCTSIX, MHUILEBbIX NpoAykTax. Vcroib30BaHHE TECT-CHCTEM B Y4eOHBIX
LEsIX.

22.  buoxummueckue meronabl. DepMeHTaTHBHbIE MeTOIbl aHanu3a. depMeHT-cyOcTpaTHbIe
KOMIUIEKChl. AKTHBHBIE LEHTpbl. KuHeTHueckue M TepMOJMHAMUYECKHE 3aKOHOMEpPHOCTU
(bepMeHTaTUBHBIX peakiyii. MexaHu3Mbl (epMEHTaTUBHOTO KaTalln3a.



23.  AxtuBaropel. HWuruOutopsl. Pa3znuunble TUmbl  MHTHOMpOBaHHS — (EPMEHTOB.
WNupukatopHble GepMEHTATUBHBIC PEAKLIUH.

24.  Meronpl aHanM3a, OCHOBAaHHBIC HAa OMNpPEJCNCHHM KOHEYHOTO KOJHMYECTBA IMPOIYKTOB
peaKklMM W Ha W3MEPCHHUU HAYAIBHOM CKOPOCTH DPEaKIMU. MeToIbl W3MEPEHHUsI CKOPOCTH
(epMEHTaTUBHOW peakuuu (CIEKTPOCKOIMYECKUE, DIIEKTPOXUMHUYECKUE, PATUOXHUMHUYCCKHE,
OHMOJIFOMUHECIICHTHBIC, TEPMOMETPHUYECKUE).

25.  HMmmob6unu3oBaHHbIE (DEPMEHTHI U UX NPUMEHEHNE B XUMUYECKOM aHanu3e. Pu3nueckue
U XUMHUYECKHE METOAbl MMMoOWIM3anuu. buocencopel. @DepMEHTHBIE — 3JIEKTPOJIBI.
depMmeHTaTHBHBIE TeCT-MeTo1bl. O0IacTH MPUMEHEHUsT EPMEHTATUBHBIX METO/I0B. DepMeHTHI,
HanboJiee YacTo UCIOIb3yeMbIe B XMMUYECKOM aHAJIM3e.

26.  Ilpumepsl omnpeieicHUs OPraHUIEeCKUX U HEOPTaHMYECKUX COSJMHEHHH — CyOCTpaToB U
3¢ dexTopoB (epMEHTOB — B pa3IMUHBIX OOBEKTaX: OOBEKTaX OKpPYXKAIOUIEH Cpesl,
OMOJIOTMYECKUX JKUJAKOCTSIX H Omomaccax, (apMaleBTHUECKUX IpernapaTrax, MHUIIEeBbIX
MPOAYKTAX.

27.  Ummynsbiii aHanmu3. [loHsatus o0 aHTUTeHE W aHTUTENe. VIMMYHHBIH KOMILIEKC.
CrenupuuHOCTh B3aUMOJICHCTBUS aHTHTEN C aHTUreHaMu. VIMMYHHBIN aHamu3 ¢ pa3aelieHueM 1
0e3 pa3zencHus KOMIIOHEHTOB (T€TePOreHHBI M TOMOTEHHBI HIMMYHOQHAIIH3).

28.  HmmynodepmeHTHBIN aHann3. OepMEHTHI, HCIIOIb3yeMble B HIMMYHO()EPMEHTHOM
METO/IC aHAIN3a.
29.  buonormueckue wmeronsl aHanmu3a. DOUMONOTMYECKH aKTHBHBIE U HEAKTUBHBIC

coequneHusi.  OmpeneneHue  (QU3MOJIOTMYECKHM  HEAKTUBHBIX  COCIMHEHHH  (XMMHKO-
OMOJIOTUYECKHE METO/IBI).

30.  AHaJUTHYECKHH CHTHaa B OHOJIOTHYECKMX METOJAAX, CHOCOOBI €ro perucTparuu.
Wupukaropublid  opraHu3M. THIIBI WHAMKATOPHBIX OpPraHM3MOB. OpraHbl M TKaHH Kak
WHIUKATOPbl OMOJOTMYECKUX METOJ0B. METPOJIOTHYECKHE XapaKTEPUCTHKH OMOJIOTHYECKHX
MeTo0B. O0JacTH MPUMEHEHHUsI, UCIOIb30BAHUE OHOJIOTMYECKHX METOJOB B aHAIUTHYCCKOM
XVMUU JIJIS] BBIZICTICHHS U KOHIICHTPUPOBAHHS KOMITOHEHTOB.

IIpumep IK3aMeHALOHHOTO OHJIeTA

OI'bOY BO “Kybanckuii rocynapctBeHHbI yHuBepcuter Kadenpa aHanuTuyecko Xumun
Juciummza «KHHEeTHYeCKUE U TECT-METObI aHAJIN3a)

BIWJIET 1

1. Teopus akTUBHBIX coyaapeHuid. Teopus mepexoaHOro COCTOSIHUSL.

2. Mexanu3mbl (hepMEHTAaTUBHOTO KaTanu3a. AKTHBATOPbl. IHTHOUTOPHL. Pa3znuduHbie TUITBI
MHTUOMPOBaHUs (EPMEHTOB.

3. Mukpoopranu3Mbl Kak aHAIUTUIECKUE MHIUKATOPHI.

4. Ompenenenue Bojdb(ppamMa MPOBOJMIM HCIONb3YS PEAKUUI0 OKHUCICHUS HOAM]-UOHOB
MEPEKUCHIO BOJIOPO/IA, KATATU3UPYEMYIO COETUHEHUAMH Boibppama. B Tpu MepHbIe KOJIOBI
emkocthio Ha 100 M BHecau 3.0, 5.0, 8.0 mun pactBopa NaoWO4(TNa2woa/w =1.045-10 ) u
uccaeayeMbiit pactBop B 4 kon0y. [locne noGaBneHnss HEOOXOIUMBIX PEAr€HTOB H3MEPHIIH
ONTHYECKYI0 TUIOTHOCTH (A) B 3aBUCHMOCTH OT BPEMEHH (T) JJIT BCeX pacTBOpoB. Mcmomb3ys
nannble Tabi. [Toctpouts rpaduku B koopauHatax A — T u tgo — Cw U OnpeaenuTh CoiepKaHue
BoJIb(pama (T) B HCCIEAYEMBIX PACTBOPAX.

OnTryeckas I0THOCTh, A

Bpewms,
MIH CraHapTHbIE paCTBOPHI, MJI Hccnenyemble pacTBOPBI, M
3.0 5.0 8.0 1 2 3
2 0,065 0,115 0,180 0,085 0,102 0,145




3 0,093 0,166 0,262 0,123 0,145 0,210
4 0,120 0,220 0,340 0,156 0,195 0,280
5 0,150 0,275 0,420 0,214 0,266 0,375
6 0,178 0,327 0,490 0,230 0,291 0,413

3aB. Kadenpoit ananuTu4Ieckoil XuMuH,
I.X.H., ipodeccop 3. A. Temepnamien

CryneHTbl 00513aHBI CIaTh 3K3aMEH B COOTBETCTBHH C PACIHCAHUEM U YI€OHBIM IUIAHOM.
DK3aMeH MO JUCLUHUIUIMHE TPECleAyeT LEelb OLEHUTh YPOBEHb (OPMHUPOBAHUS KOMIIETEHIIHH,
pa3BUTHE TBOPUYECKOT'O MBIILJICHUS, TPUOOpETEHNE HABBIKOB CAMOCTOSITENIbHOI padoThl, yMEHUE
MIPUMEHSITDH [MOJIyY€HHbIE 3HAHUS JIJISl pEeLIeHHs] MPAaKTUYECKUX 3a/1ad.

@dopma NpoOBEAECHUS SK3aMEHA: YCTHO WJIM NUCBMEHHO YCTAHABIMBAETCS PELICHUEM
Kadenppl. DK3aMeHaTOpy NPEJOCTaBIsAETCS IPaBO 3aJaBaTh CTYJEHTaM JOINOJHUTEIbHbIE
BOIIPOCHI TIO Bcel yueOHOM MmporpaMMe AUCHUIUIMHBL. Pe3ynbpTar cipaum sk3aMeHa 3aHOCHTHCS
npenojaBaTesieM B 9K3aMEHAIMOHHYIO BEJJOMOCTh M 3a4E€THYIO KHUXKKY.

Kpurepum ounenku:

- OTMETKAa «OTJMYHO» BBICTABIISETCS C y4eTOM C(HOPMUPOBAHHOCTH KOMIIETEHIIHA,
€ClIi JaH TMOJIHBIN, MPaBWIbHBIA OTBET, MaTepUal HU3JI0KEH B ONpEACNCHHOW JIOTrHYecKOn
MOCIIEI0BATEIBLHOCTH JAEMOHCTPUPYETCS MHOTOCTOPOHHOCTH IMOJAXOJI0B, MHOT'OACHEKTHOCTb
oOCYyXXJeHUsI MPOOJIEeMbl, YMEHHUE apryMEHTHPOBAaTh COOCTBEHHYIO TOUYKY 3pPEHHUS, HAXOIUTh
MyTHU PELIEeHUs MO3HABATENbHBIX 334, YCTAaHABIUBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U MEXIY
CTpPOCHHEM, CBOMCTBAMH M MPUMEHEHHEM BEIIECTB, B JIOTUYECKOM PACCYXJACHUHU U PEIICHUU
3aJlayM HeT OIMOO0K, 3a/1aua pelieHa palliOHaIbHBIM CIIOCOO0M;

- OTMETKA «XOPOII0» BBICTABIISIETCS CTYIEHTY, €CJIU OTBET MOJIHBIM U MPaBUJIbHBIN Ha
OCHOBE M3YYEHHBIX TEOpHH, MaTepual M3J0KEH B  ONPENENEHHONM  JIOTMYECKOM
MOCJIeIOBAaTEILHOCTH, TIPH HSTOM JOMYCKAIOTCS HECYIIECTBEHHbIE OIMMOKHM B OTBETaX Ha
TCOPCTUYCCKHUEC BOIIPOCHI WM B PCHICHUH 3aJja4d, KOTOPBIC CTYACHT MOKCT HCIPABUTH II0
YKa3aHUIO MPEenoaaBaTels

- OTMETKA «yJA0BJIETBOPUTEIBLHO0Y» BBICTABISICTCS CTYACHTY, €CIIM OTBET IMOJHBINA, HO
P O3TOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMNOJHBIM, HECBSA3HbIN, HE
MPOSIBJISIOTCS YMEHHSI NPUMEHSATh TEOPETHUUECKUE 3HAHMUS TPU PEUIEHUH MPAKTHUYECKHUX
npo0JsieM; 3HaHWe MPEeAMETa C 3aMETHBIMH Mpo0eTaMu, HETOYHOCTSIMU, HO TAKUMHU, KOTOPbIE HE
CITyXaT MPEMSATCTBUEM ISl TalbHEUIIEro 00y4eHus

- OTMETKA «HEeY/I0BJIETBOPHUTEJbHO» BBICTABIISETCS, €CIIM OTBET OOHAPYKUBAET
HE3HaHHE OCHOBHOTO COZEpKaHHs y4eOHOTo MaTepualia

OneHoYHbIE CPEeACTBA I HHBAINWJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3/10pOBbSI BHIOMPAIOTCS C YUETOM MX MHAMBUAYAIbHBIX ICUXO(PU3MUECKUX OCOOCHHOCTEH.

— IIpy He0OXOIUMOCTH MHBAIM/IaM U JIMLIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0POBBS IPENOCTABIISAETCA JOTOJHUTEIBHOE BPEMS IS TIOATOTOBKH OTBETA HA DK3aMEHE;

— MpU MPOBEACHUHU NMPOIETyphl OLIEHUBAHUS PE3YJIbTaTOB 00YUEHUs MHBAIHUJIOB U JIULL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBS IIPEAYCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IpY HEOOXOJUMOCTH JJIsl 00yUaIOUINXCs ¢ OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI
U MHBAJIUIOB MPOLEAYPa OLIEHUBAHMS PE3Yy/IbTaTOB 00YUEHUS MO AUCIUIITUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Tponienypa orneHMBaHUSI PE3yJbTATOB OOYYEHHMsS WHBAIMIOB U JIMI[ C OTPAaHUYECHHBIMU
BO3MO>KHOCTSIMH 37J0POBbsI 110 AUCLHUIIIMHE (MOIYJII0) IPETYCMATPUBAET MPEAOCTABICHHE



nHpopmanuu B opMax, aTanTHPOBAHHBIX K OTPAHUUYEHUSM UX 3/I0POBbS U BOCIIPUSATHS
uHpOpMaIUu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe NEKTPOHHOTO IOKYMEHTA.

JUJist TUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTECHTA
o0yJaronmxcs.

5. IlepeyeHb OCHOBHON U 0NOJIHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AUMOM
JJIS1 OCBOCHMS M CUUILTHHBI (MOAYJIA).

5.1 OcHoBHas iMTEpaTypa:

1 OCHOBBI aHAJIUTHYECKON XMMMM: Y4EOHUK JUIs CTYAEHTOB BY30B. T. 2. MeTosl
XUMHYecKoro ananmusa / mof pea. 0. A. 3omotoBa. - 4-¢ uzn., nepepad. u goi. - M.: Akagemus,
2010.

2 Kpuctunan I'. Ananurrdeckas xumus: B 2 1. T. 2/ nep. ¢ anri. A. B. 'apmama u
ap. - M.: BUHOM. Jlab6oparopust 3uanuii, 2009.-504¢
3 Otto M. CoBpeMeHHBIE METOBI AHATUTUIECKON XUMHH : yIEOHUK IS BY30B /

ITep. ¢ Hem. mox pen. A. B. 'apmama. — 3-e u3a. — M.: Texaocdepa, 2008. — 543 c.

4 Yepenanos B.A. Xumuueckas KMHETHKA: yueOHOe TTOCOOUE ISl aKaJeMHUYECKOTO
OaxanaBpuata / B. A. Uepenanos, T. B. Akcenona. - M.: M3garensctBo IOpaiit, 2018. - 130 c. -
(Cepusti: Yauepcutetsl Poccun). - ISBN 978-5-534-05778-2. https://biblio-
online.ru/book/D9C59BEB-24CC-485B-AB69-DDCE7A1515B0/himicheskaya-kinetika

5.2. lonotHUTEIbHAS JIUTEPATYPA

1. 3omoroB, FO.A. Xumuueckue tect-meronsl ananuza / FO.A 3omoros, B.M MBanos, B.I'
AwmenuH. —M.: Equtopuan YPCC.— 2002

2. Tlpoueccsl W ammapaThl OMOTEXHOJOTHH: (PEPMEHTAMOHHBIE ammaparhl @ y4eOHOe
rocobue Ju1s akagemMuyeckoro Oakanaspuara / A. FO. Bunapos [u np.] ; nox pen. B. A. beikosa.
- 2-e w31, mepepad. u joi. - M.: U3natensctBo FOpaiit, 2018. - 275 c. - (Cepus : bakanasp.
Axanemuueckuii kypce). -ISBN 978-5-534-07509-0. https://biblio-online.ru/book/37C2AEBF-
4525-4664-AADS8-EE2F9B3751FB/processy-i-apparaty-biotehnologii-fermentacionnye-apparaty

5.3. Illepuoauyeckue U3IaHNUs:

«KypHan ananutndeckoit xumun», Poccus, Mockaa.

«3aBojickas naboparopus. Jlmarnoctuka marepuanony, Poccusi, Mocksa.
«AHaNUTUKA U KOHTPOIIbY, Poccus, EkatepunOypr.

«Spectrochimica Acta. Part By, n3natensctBo Elsevier

«Analytical Chemistry», uzgarensctso ACS

«Journal of Analytical Atomic Spectrometry», n3marenscto RSC

oakrwndE



6. IlepeueHb pecypcoB HHGOPMALNHOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTepHET», HEOOXOAMMBIX /ISl 0CBOCHUS TUCUMILIUHBI (MOIYJIs).

http://teksert-ntb.gubkin.ru

http://www.sciencedirect.com
http://www.rsc.orghttp://www.scirus.com/
http://www.ihtik.lib.ru/

http://www.iupac.org/
http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.anchem.ru/literature/http://www.sciencedirect.com
http://webofknowledge.com.

http://www.scopus.com/

http://www.elibrary.ru/

1. MeToauuyecKkue YKazanust AJisd oﬁyqammnxca nH0 OCBOCHHUIO NUCIHUIIIMHBI

(Mmonyis).

1. A. M. Eropos u ap. Teopust u nmpakTKa IMMYHO(QEPMEHTHOTO aHanu3a. M.:
Bricmas mkoma. 1991.

2. Pemernsax E.A., Hukutnaa H.A. Xpomatorpaduyeckue W TECTOBBIC METOJbI

aHaym3a: yaeoHoe mocodue. B 24. Y 1. TectoBbie Metoas! aHaym3 / E.A. Pemernsik, H. A.
Huxutuna. — X.: XHY umenu B.H. Kapa3zuna, 2011. — 88 c.

[To xypcy npeayCMOTPEHO IpOBEACHUE JIEKIMOHHBIX 3aHATUIH, Ha KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMaTH3HPOBAHHBIM MaTepHal M Pa3bACHSIIOTCS HamOoJiee CIIOKHBIE ACHEKTHI
M3y4aeMbIX METOJIOB aHAJIN3A.

Ha naGopaTOpHBIX 3aHATUSAX CTYAEHTBl 3aKpPEIUISIOT IOJIYyYEHHbIE TEOpEeTUYECKHe
3HaHUS, OCBaMBAIOT CHENU(UKY U MPUHIUI PabOThl aHAIUTHYECKOT0 000pyI0BaHMs, CIOCOOBI
IIOJIyYEHUS] aHAJIUTUYECKOTO CUTHAJIA U NIEPEX0A K KOHLIEHTpauuu aHanurta. [Ipu moaroroske
nabopaTopHoil paboTe HEOOXOAMMO BHHMMATEIBHO H3YYUTh TEOPETHUECKUI Marepuan o
JTAaHHOM paboTe, TEXHUKY BBIMOJHEHHUSI 3KCIIEPUMEHTa, O3HAKOMMTHCS C HUHCTPYKLHUSAMHU K
npubopam, KOTOPbIE UCIOIB3YIOTCS IIPU BBITOJTHEHUH PAOOTHI.

O0paboTka pe3yabTaToB JadopaTopHbiX pador. OT4ér o saboparopHOW pabote
JIOJDKEH CO/IEPKaTh BCE MOJTYUYEHHBIE HKCIIEPUMEHTAIbHbIE PE3YyIbTaThl, HEOOXOIUMbIE PACUETHI
1 BBIBOJBI. OTUET NOKEH NPENOCTABIATHCS IPENOAABATENI0 I IPOBEPKU B TEUEHHE HENENN
rocjie BBINMOJIHEHUs JabopaTopHoil paboTel. [IpoBepka mabopaTopHOI pabOTHI CONPOBOXKIAECTCS
CO6€C€I[OBaHI/I€M C IMpenoaaBaTciICM. BEITOJTHEHHBIMH ~ CUMTAIOTCA  TOJBKO IIPUHATBIC
MpemnoaaBaTesieM Ja00opaTopHbIe PaOOTHI.

BaxkHeiilIuM 3TanmoM Kypca siBJIsieTCsl CaMOCTOsITeJIbHAsA padoTa no AMCHUILINHE, B
pPaMKax KOTOPOH CTYIeHTBhI OCYUIECTBJSIIOT TPOpPabOTKy y4eOHOro (TEOpPEeTUYECKOTO)
MaTepHuaia, MOJATOTOBKY K TEKYIIEMY W IMPOMEKYTOYHOMY KOHTPOJIO, a TAKXKE BBITIOIHSIOT
WH/IMBUyAIbHBIC 33aJJaHus (HapUMep, TOTOBIT KOPOTKHE COOOIIEHHSI U TIPE3EHTAIINN ).

[Tepen pemenneM 3agay HEOOXOMMO BHUMATEJIBHO M3YUUTh TEOPETHUECKUI MaTepuall,
mpopaboTaTh KOHCIIEKT JIEKIUH, pa3o0paTh MpUMeEpbl pelleHus 3aaad. Pemenue 3amau
pEKOMEHAyeTCS HaYMHAaTh C HamOoJiee TPOCTHIX, ONM3KMX K HMMEIONMMCS B 3a/JadHHKE
npuMepaM. He pexoMeHAyeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (OPMYIBI, KOTOpHIE
BBIBOJISITCS B IPUMEpPAx PEUIeHUs 3a/1a4. 3auch B TETPAAN OJDKHA COepKaTh (OPMYIIBI U BCe
BBIUUCIICHUSI C YKa3aHWEM EIUHHII u3MepeHus. [Ipu BhUUCIEHHSIX HEO0OXOAuMO oOpamarh
BHUMaHUE HAa WX TOYHOCTH (MCIOJIB30BAaHUE HY)KHOTO YHCJIA 3HAYAIUX MUPP) U COONIOICHUE
MIPAaBHII OKPYTIICHHSL.


http://teksert-ntb.gubkin.ru/
http://www.sciencedirect.com/
http://www.rsc.org/
http://www.ihtik.lib.ru/
http://www.iupac.org/Publications
http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.anchem.ru/literature/
http://webofknowledge.com/
http://www.scopus.com/
http://www.elibrary.ru/

Ilpu  nmoaroroBke

KPaTKoOro JO0KJIaJa ¢ KOMIBLIOTEPHOW Ipe3eHTaluer

APTYMCHTUPYCTCA aKTYaJIbHOCTb TEMBI, BBIABIIACTCA MPAKTHYCCKOEC U TCOPETUUCCKOC 3HAYCHUC
JaHHOTO MCCJIICJOBaHUA. OcHOBHasg dYacTh AOKJIaga PacCKpbIBACT COACPKAHUE TEMBI. B

3aKJIIOYEHUM B KpPAaTKOW U

ckaTtod  (opMe HM3IIAraloTCs TOJYYEHHBIE PE3YNIbTaThl,

MpeACTaBIISIONME COO0M OTBET Ha IJIaBHBIN BOMPOC UCCIIEI0OBaHUS. 31E€Ch )K€ MOT'YT HAMEUaThCs
U JalIbHEHIITNE MTEPCIICKTUBBI Pa3BUTHUS TCMBI.

B ocBoeHWU MUCIUIUITMHBI WHBATUIAMHA U JUIAMH C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMH
3I0pOBBsl OOJIBIIIOE 3HAYECHWE HMEET WHIWBHIyalbHass ydeOHas padora (KOHCYNbTAIlUU) —
JOTIOJTHUTEIBHOE Pa3bsiICHEHUE YUeOHOTO MaTepurania.

WuauBuayalbHbIE KOHCYJIBTAIMM [0 TPEAMETY SBISIOTCS BaXKHBIM  (PAKTOpPOM,
CHOCOOCTBYIONINM WHIUBUIYaTH3aIUU OOYUCHHS U YCTAHOBJICHHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM M OOYyJaroNmIMMCS WHBAIHIOM WIH JIMIOM C OrPaHHMYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCII0JIB3YEMBIX IIPH OCYINECTBJICHUU
06p330BaTeJILHOFO nmpouecca nmo IMCIHUIIJINHE (MO}IyHlO).

8.1 llepeuenb HGOPMANUMOHHBIX TEXHOJOT U,
Hcnons30BaHKe 2JEKTPOHHBIX IPE3EHTALNN ITPU IIPOBEICHUH TPAKTUYECKUX 3aHATUH.

8.2 IlepeueHb HEOOXOAUMOI0 MPOrPAMMHOI0 0OeceYeHusl.

Heobxoaumo nporpammuoe obdecrneuerue s criekrpodoromerpa UV-1800 (Shimadzu),
cnektpodporomerp UV-2401 PC (Shimadzu) u apyroro COBpEMEHHOTO aHaJIUTHUYECKOTO
obopynoBanus. [Ipy BBIOJHEHUH JIAOOPATOPHBIX PabOT M MOJATOTOBKE MPE3CHTAIM BO BpEMs
3amuUThl pedepaTroB UCIOIb3yeTcs mporpammuoe obecriedenne Microsoft Office (Word, Excel,
PowerPoint).

8.3 Ilepeuenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

http://www.consultant.ru/

http://student.garant.ru/

http://infoneeds.kubsu.ru/

http://www.elibrary.ru/

9. MarepuajbHO-TeXHHYeCKasi 0a3a, HEOOX0AMMAs 1JI OCYIIeCTBIEHUS
00pa3oBaTeILHOIO NMpouecca N0 AMCHUIVINHE (MOIYJIIO).

MartepuaibHO-TEeXHUYECKOE 00eCIIedeHUE TUCITUTUTHHBI

No Bun pabor
(MOMyJIsl) M OCHAIIICHHOCTh
1. JlexuyonHssle 3aHaTHs | JIekMoHHAs ayauTopus
2. Cemunapckue 3aasatis | He npexycMoTpens!
3. JlaGopaTopHsble JlaGopatopusi,  yKOMIUIEKTOBAaHHas CHenUalIn3upoBaHHON
3aHATUSA nabopaTtopHoi MeOeIbI0 M AaHATTUTHYECKUM 000PYOBaHUEM B
COOTBETCTBUU C IIPOrpaMMoi n1a0opaTOpHBIX paboT
(cextpodoromeTpsl B BuanMOn u YD obnacreit, pH-meTpsl,
HIIEKTPUUYECKHE BUOPOCMECUTEIH, YIEKTPOIUIUTHI).
4. Kypcosoe KypcoBbie paboThl HE IPETyCMOTPEHbI
IIPOEKTHPOBAHHE
S. ['pynmnoBsie YyeOnble nomemeHus: (axkyiabTeTa XUMHUU M BBICOKHUX
(MHAVBUYTTEHBIC) TEXHOJIOTHI

KOHCYJIbTAllUN



http://www.consultant.ru/
http://student.garant.ru/
http://infoneeds.kubsu.ru/
http://www.elibrary.ru/

TeKyImuiKOHTPOIb, VYyeOnple mnomemeHust (akyibTeTa XUMHU M BBICOKHX

MPOMEKYTOUHAS TEXHOJIOTUI

aTTecranus

CamocTosaTenbHas CamocTtosaTenbHas paboTa CTYICHTOB OCYILECTBISETCS B
paborta YUTAIBHBIX 3ajax OmOmmoreku KyOI'Y, 3ane pedepaTHBHBIX

JKypHaJIOB, BbhluMciuTenbHOM ILieHTpe KyOI'Y, Murepher-
LEHTPE, a TAKXKE APYTUX ayIUTOpUsIX (pakynbTeTa XUMHU U
BBICOKHMX TEXHOJIOTHH C BO3MOKHOCTbBIO MOJKIOYEHUS K CETU
«MHTEpHET», NPOrpaMMOMl JKPAHHOIO YBEJIMYEHUS U
JIOCTYTIOM B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA.
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