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1 Hean u 3aga4u M3y4eHUsl JMCUUILIMHBI (MOIYJIs1).

1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

dopmupoBaHue KOMITeTEHIUI B cooTBeTcTBHH ¢ TpeboBaHussMu @I'OC BO nmoaroroBku
OakanaBpoB 1o HampasiieHuo 04.03.01 «Xumus»; GopMUpOBaHUE Y CTYJECHTOB KOMIUICKCHBIX
3HAHWI O TMPUHITUIIAX, 3aKOHOMEPHOCTSX, & TAKXKE 00JIACTSAX MPUMEHEHHS KHHETUYECKUX U TECT-
METOJIOB aHAJU3a.

1.2 3agaun AUCHMUILINHEL,

B cootBerctBun ¢ TpeboBanmsimu PI'OC BO mno ¢dopmMupoBaHHIO KOMIETEHIHH,
KOTOPBIMH JOJKHBI 00J1a/1aTh CTYJEHTHI, A1 OCBOGHUS JUCLUIUIMHBI HEOOXOAUMO PEIIUTh Psijl
3a/1a4. PacKpbITh TEOPETUUYECKHE U METOJ0JIOTUYECKUE OCHOBBI JUCLUIUIMHBI, PAaCCMOTPETH
OCHOBHBIE IKCIEPUMEHTAIbHbIE METO/Abl XMMUYECKONH KMHETHUKH, PACKPBITH POJb XMMUYECKOH
KAHETHKH B MPUPOJHBIX W TPOMBIIUICHHBIX Mpoleccax; CPOPMHPOBATH MPEACTABICHUS O
(OpMHPOBAHNN AHAIUTUYECKOTO0 CUTHAJla B KMHETHUECKUX M TECT-METOAAX aHalINu3a, U3Y4YHUTh
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX TECT-METOJIOB aHalN3a BELIECTB; NMPUOOPECTH HABBIKH
IPOBEIEHUS] XUMHMUYECKOIO OSKCIEPUMEHTAa M paboThl HAa COBPEMEHHOM Yy4eOHO-Hay4yHOM
000pyI0BaHUMU.

1.3 MecTo AucuuinHbI (MO1yJs) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

HucuuiuinHa «KuHeTnyeckue M TecT-METO/bl aHAJIM3a» BXOJUT B BapUaTHBHYIO 4acThb
JUCLIMIUIMH y4eOHOro IUIaHa MOArOTOBKM OakanaBpoB 1o HampasiaeHuto 04.03.01 Xwumws,
KOTOpas. JIOTMYECKH CBA3aHa CO CIEAYIOUIMMM JUCLUIUIMHAMHM: HEOpraHWYyecKas XUMMS
(cBOICTBA HEOPraHMYECKHUX BEIIECTB M XUMHUYECKMX D3JEMEHTOB); AHAJIUTHUYECKAs XHMHUS
(OCHOBBI aTOMHOM M MOJIEKYJISIpHOH CHEKTPOCKOIIMHM); OpraHuuyeckas XuMus (CBOHCTBa
OpraHMYECKHUX BEIECTB, OPraHMYECKHE PEareHThl, KOMIUIEKChl HEOPraHWYECKUX BEIIECTB C
OpPraHMYECKUMH JIMTaH/IaMH, KOMIUIEKCOHBI, SKCTPaKLUsA U Ap.); PU3NUECKUEe METO/bl aHaIu3a
(OCHOBBI CLIEKTPOCKONMYECKUX METOJI0B aHAIIN34).

[TapannensHo ¢ kypcom «KuHeTnyeckue M TECT — METOJbl aHaIM3a» O0ydaroluecs
n3ydaroT «MeToabl IKOAHAIUTUYECKOTO KOHTPOJIA CYNEPIKOTOKCHKAHTOB», 4YTO IO3BOJISET
pacuIMpuTh M YIIIYOUTh MX 3HAHUSA O BO3MOYKHOCTSAX IPAKTHUECKOTO MPUMEHEHMs JaHHbBIX
METO/IOB aHAJIM3a.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBI.

N3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
oOyuyarommuxcst oouenpodeccuoHanbHbIX U npodeccuonanbHbix komnerenmii: OIIK-1, OIK-2,
[1K-1.

No HNupexc Copepxanue B pesynbrare n3zyueHusi yueOHON AUCIUTIITMHBI
. | KOMIET | KOMIETEHIH 00yJaronuecs JTOJDKHBI
"7 | eHmuu | (uam e€ yacTu) 3HATh yMeThb BJIaJIeTh
1. OIIK-1 | crtocOOHOCTBIO | OCHOBHEIE HCITOJIB30BaTh HaBBIKAMH
HCIIOJIb30BaTh 3aKOHBI (PU3NKO- | OCHOBHBIC MIPUMCHCHHS
MOJTy4YeHHBIC XUMHYECKUX 3aKOHBI XUMHHU OCHOBHBIX
3HAHUS MIPOIIECCOB, IUI OOBSICHEHHSI | 3aKOHOB XUMHH
TEOPETUYECKHX | OCHOBHBIC crenupuKku npu
OCHOB MTOJIOKEHUS MTOBEIEHUS 00CYXJIeHUU
dbyHIaMEHTallbH | TEPMOJUHAMUKHA | XUMHUYECKUX MOJTy4YEHHBIX
BIX Pa3JIeIIOB 1 KHHETHKH MIPOIIECCOB, pe3yJIbTaTOB, B
XUMHUH TIPU XAMHYECKHUX MPUMEHSITh TOM YHCJIE C
peIIeHun MIPOIIECCOB, MOJTyYEHHBIC MIPUBJICYCHUEM
npodeccuoHans | CrocoObl TEOPETUYECKHE U | MPUKIIAJIHBIX
HBIX 3a]1a4. epexo/ia oT TIPHUKJTATHBIC MTPOTPAMMHBIX




Ne Nunexc Conepxanue B pesynbrare uzyuenust yueOHON AUCHUTIIMHBI

. | KOMIET | KOMNETCHIMH 00yYaroImuecst TOHKHBI

" | ennuu | (wim e€ 4acTH) 3HATh yMeTh BJIaJIeTh
AQHAJIMTUYECKOTO | 3HAHUS B KOMILIEKCOB.
CUTHaJIa K IPAaKTUYECKON
KOHLIEHTpaLUU JIESITEIIbHOCTH,
aHAJIUTA, TUIIBI paccuuThIBaTh
peakuuii u KOHIIEHTPALUI0
IIPOLIECCOB B aHAJIUTA IO
AQHAJINTUYECKOW | pe3ysbTaTam
XUMHH, U3MEpEeHus
OCHOBHBIE aHAJINTUYECKOTO
METObl aHaJIU3a, | CUTHAJIA.
TEOPETUUECKUE
OCHOBBI
COBPEMEHHBIX
TECT-METO/I0B.

2 OIIK-2 | BnameHuem OCHOBHBIE IUTAHUPOBATh TEXHUKOU
HaBBIKAMHU ¢busuko- Haubosee IPOBEICHUS
IPOBEJCHUS XUMHUYECKHE s dexTHBHOE JKCIIEPUMEHTA U
XUMHUYECKOTO METObI IpOBE/ICHUE HaBBIKAMU
HKCIIEPUMEHTa, | Ka4eCTBEHHOI'O M | SKCIIEPUMEHTA, paboThl Ha
OCHOBHBIMH KOJIMYECTBEHHOI' | ONITUMHM3UPOBATh | AaHAJTUTHYECKOM
CUHTETMUYECKUM | O aHaJIM3a, METOJIUKH 000py10BaHUMU.
uu YCTPOICTBO olpeneneHus
AQHAIUTUYECKUM | OCHOBHOTO KOMIIOHEHTOB B
U METOJIaMU 1a00paTOPHOTO aHAJIM3UPYEMBbIX
MOJIyYEHUs U o0opynoBaHusi U | odpaslax,

WCCIIEJOBAHMSI IIpaBUJIa €T0 MUHTEPIPETUPOBAT
XUMHYECKHUX JKCIUTyaTaluH, b IIOJTyYEHHbIE
BELIECTB U CYLIHOCTb U pe3yJbTaThI.
peakuuii. IIPUMEHEHUE

TECT-CUCTEM JJIS

XUMHYECKOTO

aHanmmM3a

00BEKTOB Ha

HEOpPraHUYECKHe

U OpraHuyecKue

KOMITOHEHTHI.

3 [1K-1 CIIOCOOHOCTBIO | OCHOBHBIE MPUMEHSITh HaBbIKaMU
BBITIOJIHATh METOJIUKH COBPEMEHHOE paboTHI Ha
CTaH/IapTHbIE MIPOBEICHUS o0opyoBaHue, COBPEMEHHOM
orepanuu 1o aHaJIN30B C o0pabaTbIBaTh U | aHAIUTUYECKOM
npe/yiaraéMblM | UCIIOJIb30BAHUEM | COTIOCTAaBIISATh o0opyoBaHuy,
METOIUKAM. KMHETUYECKUX U | PE3YyJIbTaThl METOJ0JIOTUEN

TECT-METO/I0B, WCIBITaHUH, MIPOBEIEHUS
OCHOBHBIE IIPOBOAMTD KauyeCTBEHHOI'O
puOOpHI U aHaJIu3 ¢ nu

o0opyoBaHue WCIIOJIb30BAaHUEM | KOJIMYECTBEHHOT
JUIS aHaJIHu3a TECT-METO/0B U 0 aHaJIM3a.
BELIECTB, a TAKXKE | MIPEICTABIISTH

MpaBWJIa TEXHUKH | OJy4YE€HHBIE




Ne Nunexc Conepxanue B pesynbrare uzyuenust yueOHON AUCHUTIIMHBI
LI KOMIICT KOMIICTCHIINU 06yqafoumec;1 JOJI?KHBI
eHIuu | (uiaum e€ yacTH) 3HATh yMeTh BJIA/IETh
0€30MaCHOCTH. pe3yJIbTaTHI.

2. CTpyKTYpAa M cojiepKaHue JUCHHIJIHHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMUIIJIMHBI 10 BUAAM PadoT.

OO6mmast TpyI0€MKOCTh TUCIUIUIMHBI cocTaBisieT 4 3ad.ex. (144 waca), ux pacnpeneseHue
10 BUJaM paboT mpeicTaBieHo B Tabnuue (051 cmyoenmos ODO).

Bun yae6HO# paboThI Bceero CemecTpsl
JacoB (dacel)
8 - - -
KonTakTHast paboTa, B TOM 4ncJie: 76,3 76,3
AyauTOpHbBIE 3aHATHS (BCEro):
3aHgaTHUsA JIEKIIUOHHOI'O TUIIA 24 24 - - -
JlaGopaTopHble 3aHATHS 48 48 - - -

3aHsATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
IPAKTUYECKHUE 3aHATHSI)

HWNnas koHTaKTHas padora:

KoHnTtpoib camocTositenbHOM padoThl (KCP) 4 4
[Tpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe:
Kypcosas paboma - - - - -
Ilpopabomxka yuebnoco (meopemuueckoeo) mamepuana 21 21 - - -
Buvinonnenue unousuodyanvHuix 3a0anuii (n0020mosKa 10 10 i i i
coobwenull, npeseHmayuii)
Peghepam - - - - -
ITonroTroBKa K TeKyleMy KOHTPOJIO 10 10 - - -
KoHTpoJs:
IToaroToBKa K 3K3aMeHy 26,7 26,7
O01as Tpy10eMKOCTh yac. 144 144 - - -
B TOM SHCJIE KOHTAKTHAA | s05 | 759
pabdora
3a4. e 4 4

2.2 CTpyKTypa AMCUMIIJIMHbI:
Pacnpenenenue BuoB yueOHON pabOThI M UX TPYIOEMKOCTH IO pa3jieiaM AUCLUUIUINHBL.
Pasnernnl (TeMbl) AMCIUIUIMHBL, H3y4daeMble B 8 cemectpe (ounas ¢hopma)

KonmuecTBo yacoB
No HanmenoBanwue pa3zienon (Tem) AyAHTOpHaS Camoctos
Bcero pabota TeabHast
JI 113 JIP | paGora
1 2 3 4 5 6 7
1 TeopeTnueckre OCHOBbI KHHETHUECKUX METOJIOB 13 9 i 6 5
aHaym3a
MeTto1bl H3MEpeHUs CKOPOCTH peakiuu. OnpeneneHue
2.  |comep)KaHUS aHAJTM3UPYEMBIX BEIIECTB IO TAHHBIM 16 2 - 8 6
KMHETUYECKUX U3MEPEHUIN




3 Knaccudukanms peakiyii HCIOJIb3yeMbIX B 10 2 i 4 4
KMHETUYECKUX METOJIaX
4. |HekatasmTuueckue peakiuu 6 2 - 2 2
5.  |CopOumoOHHO-KATATUTHYECKUNA METO]T 6 2 - 2 2
6. |XapaKTepHCTHKA TECT-METOJIOB 12 2 - 6 4
7. |OO6mas XxapakTepUCTUKA CPEICTB JIJIsl TECTUPOBAHMUS 7 2 - 4 1
8 MerTponoruueckre XxapakTepUCTUKH BU3yaJIbHOTO 14 9 i 5 5
TECTOBOI'0 aHAJIN3a
9. |buoxummuYecKre MeTO b 6 2 - 2 2
10. |depMeHTaTUBHBIC TECT-METOIBI 9 2 - 4 3
11. |[MMMyHHBIN aHAJIN3 7 2 - 2 3
12. |buonoruyeckne METO/Ibl aHATHN3a 7 2 - 2 3
Hmozo no oucuunnune: 24 - 48 41
2.3 Conep:xaHue pa3iesioB (TeM) THCHUTLIAHBI:
2.3.1 3aHATHS JEKIMOHHOT0 THIIA.
®opma
Ne Hanvenonanme Copepxanue paszzena (TeMbl) TEKYILETOo
paznena (Tembl)
KOHTPOJIS
Teopernueckue Teopust akTUBHBIX coynapeHuid. Teopus YcTHBIT onpoc.
OCHOBBI KHHETHUECKHUX [[IEPEXO0IHOTO cocTostHus. Knaccudukanus
METO/IOB aHaJM3a |KWHETHYECKHX METOJIOB. 3aBUCUMOCTH CKOPOCTH
1 peaKuu OT KOHIICHTPAIMH pPearupyromux
BemiecTB. Biusiaue psiia ¢pakTopoB Ha CKOPOCTh
XUMHUYECKUX peakuuid. Katanutnyeckuit u
HEKATATMTHYECKUN BaPHAHTHI METOJIOB.
Metoasl u3mepenusi (MeToIbl H3MEPEHUSI CKOPOCTH PEAKIUH. YcTHBIN ompoc.
CKOpocTH peakiuu. |OnpeneneHune mopsaKa peakiiui, KOHCTaHThI 3amuTa YCTHBIX
Onpenenenne CKOPOCTH peaKllUu, JHEPTUH aKTHUBALIUU. nokunanos. JIP.
coJiepKaHus Omnpenenenue coepkaHus aHAIU3UPYEMbIX Kop.:
AHATM3UPYEMBIX  |BEIIECTB MO JAaHHBIM KHHETUYECKHX U3MEPEHUIA. Pemenue u
2 | BemiecTB 1o gaHHBIM (CrTOCOO TaHTEHCOB, PUKCHPOBAHHOTO BPEMEHU M | METOINYECKHIA
KHHETUYECKUX (bUKCUPOBAaHHON KOHIICHTPAIUH, UX aHaJIn3 3a/1a4.
HU3MEPEHHI BUJIOM3MEeHEeHHs. MeTo 1o0aBok. Onpesenenne
HEU3BECTHOM KOHIIEHTPALIUU MO UTUTEIHHOCTH
WHIYKIIHOHHOTO TIepruoa. AHAIN3 CMECH BEIIECTB
MyTeM U3MEHEHHs YCIOBHUI MPOBEICHUS PEAKITHH.
Knaccupukanua  |Tunsl peakuuii, UCIIOIb3YEMbIX B KHHETHUECKUX | Y CTHBIN Ompoc.
peakuui Mmetonax. [TonsTre 06 akTHBaTOpax u 3amuTa yCTHBIX
UCIIONIb3YEMBIX B |[MHTHOUTOpax. YyBCTBUTEIHHOCTD U noknanos. JIP.
KHHETUYECKUX CEJICKTHBHOCTh KHHETUYECKIX METOJIOB, ITYTH UX
3 MeToaax noBbIIeHus. Biusiaue «pona» Ha
YyBCTBUTEIHLHOCTh KHHETUYECKUX METOJIOB
aHaJIM3a U ITyTH YMCHBIIICHUS YTOTO BIUSHUS.
DKCIPECCHOCTh METO/I0B, UX TOUHOCTH,
BO3MOXXHOCTH aBTOMATH3aIHH.
Hekaranutnueckue |BpICTpble U MeJICHHBIE HHIUKATOPHBIE PEaKIIMU. | Y CTHBIN Ompoc.
4 peakuuu depmeHTaTHBHBIE peakiuu. [IpenmyniecTsa u JIP.
HEJOCTaTKH KHHETUYECKHX METOJIOB aHAlIu3a B UX
KAaTaJTUTHYECKOM M HEKAaTATUTHYCCKOM BapHAHTAX.
5 CopO1roHHO- DKCTPaKIIMOHHO-KATATUTHIECKUE METOIBI. YcTHbIH onpoc.




KaTaIUTUIECKUN
METOJ

CopOrmonHO-KaTanmuTrudeckuii Meto. [Ipumepnr
HUCITOJIB30BaHUA KUHCTUYCCKUX METOO0B AJIA
ornpezesieHus HEOPraHUYECKUX U OPTraHUYECKUX
COCMHEHUH B pa3IMYHBIX O0BHEKTAX.

JIP.

XapakTepUCTHUKA TECT-
METOJIOB

TecT-cucTeMbl, TECT-CPEICTBA, TECT-METOAUKH.
Knaccudukanus tect-cuctem. O0miue
HpPE/ICTABICHUS O METOI0JIOT MU CKPHHUHTA C
MIOMOIIIBIO TECT-CHCTEM. Peakilnu 1 pearcHThl.
OcHOBHbIEC TPEOOBAHUS, IPEABABIIEMbIC K
peaxkuusM. OCHOBHBIE MaTE€pHAJIbl U CPEJIBI,
UCIIOJIb3yEMbIC ISl CO3JJAHUS TECT-CUCTEM.

YcrHblit onpoc.
3amuTa yCTHBIX
nokiaanos. JIP.

OO6mias
XapaKTePUCTHKA
CPEJICTB IS
TECTUPOBAHUS

WNunukaropusie Oymaru. UHankaTopHbie
nopouku. Muaukaropusle Tpyoku. TabneTku u
noo0HbIe GopMBI. ['0TOBBIE pacTBOPHI B
kanenpHuax. CaMOHANOIHAIOIIHECS
KaneJbHUIBL. [laccuBHBIE TO3UMETPBI.

YcTHBII onpoc.
JIP.

MGTPOJIOFI/I‘IGCKI/IG
XapPaKTCPUCTHKHU
BU3YaJIbHOT'O
TECTOBOI'O aHaJIn3a

AHaJIUTHYECKUN CUTHAJ U CIIOCOOBI €ro
perucTpauuy B TeCT-onpeaeieHusx. L{petospie
LIKAJIBI.

YcTHBIN Oompoc.
JIP.

buoxnmnueckue
METO/IbI

CymHocTh OMOXMMHUYECKUX METOJI0B aHanu3a. Mx
MECTO CpEJIU APYTUX aHAJTUTHUYECKUX METOOB.
depmeHTaTUBHbBIE METO/IbI aHaNu3a. DepMeHT-
cyOCTpaTHbIE KOMIUIEKCHL. AKTUBHBIE IIEHTPHI.
Kunetnueckue u TepMOJUHAMUYECKHE
3aKOHOMEPHOCTH ()ePMEHTATUBHBIX PEaKITHA.
MexaHu3Mbl (GEPMEHTATUBHOTO KaTaJIn3a.
AxtuBatopsl. IHruGuTopsl. Pazinuunblie TUIlb!
UHTuOMpoBaHus pepMeHTOB. MHAMKATOpHBIE
(epMEeHTaTUBHBIE peaKInu.

YcTHBIN ompoc.
JIP.

10

DepMeHTaTUBHbBIE
TECT-METOAEI

Nmmo6unu3oBaHHble (PEPMEHTHI U UX IPUMEHEHUE
B XMMHUYECKOM aHaiin3e. Pu3ndeckue u
XMMUYECKHE METO/1bI UMMOOMIIN3ALINH.
depMeHTHI, HanboJIee YacTo UCIOIb3yEMbIE B
XMMHUYECKOM aHanu3e. MeTobl aHanu3sa,
OCHOBaHHbIE Ha OIpeeIEHUN KOHEUYHOTO
KOJIMYECTBA MPOAYKTOB PEAKIIMH U HA U3MEPEHUN
HA4YaJIbHOM CKOPOCTHU PEaKIIMH.

YeTHBIN onpoc.

11

MMMyHHBIN aHaINA3

CymHocTs UMMYHHOTO aHanu3a. [lonarus 06
AHTHUT€HE U aHTuTeNne. IMMYHHBIN KOMILIEKC.
CrneunuyHOCTh B3aMMOJICHCTBHS aHTUTEIN C
aHTUreHamu. IMMyHHBIN aHaIu3 C pa3JeieHueM 1
0e3 pazzieneHnst KOMIIOHEHTOB (TeTEPOTeHHBIN U
TOMOTEHHBIN UMMYHOAHAJTN3).
NmmyHodepMeHTHBIN aHanu3. DepMeHTHl,
HCIIOJIh3YEMbIE B HIMMYHO(EPMEHTHOM METO/IE
aHaJIN3a.

YeTHBIN onpoc.
3amuTa yCTHBIX
JOKJIa10B.

12

buomornueckue
METOJIbI aHaJIN3a

DOU3NONOTNYECKN aKTUBHBIE U HEAKTHUBHBIC
COoeUHEHMUA. AHATUTHYECKUI CUTHAN B
OMOJOrHYECKUX METOAAX, CITOCOOEI €ro
peructpauuu. MaaukaTopHsiid opranusm. Tursl
VHJIUKATOPHBIX OPraHu3MOB. MeTposiornyeckue

YcTHBII onpoc.
K.p.: Pemienune
H
METOANYECKUI
aHaiu3 3a/ad4.




XapaKTePUCTHKH ONOJIOTHYECKUX METO/IOB.
OO6nacTv NpUMEHEHHUs: aHATN3 0O0OBEKTOB
OKpYXXaIoIIel cpelibl, IEKAPCTBEHHBIX IIPENaparos,
IUIIEBBIX U CEIbCKOX03HCTBEHHBIX MPOJIYKTOB.

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.
3aHATUS CEMUHAPCKOr0 TUIA YY€OHBIM IUIAHOM HE IPEAYCMOTPEHBI.

1.3.3 JlaGopaTopHble 3aHATHSI.

dopma
No HaumenoBanue 1abopaTopHbIX paboT TEKYIIEeTO
KOHTPOJISI
N3ydenne mprueMoB Nepexo/ia OT aHATUTUYECKOTO CUTHAJIA K Pemenue u
KOHIEHTpaluu. MeTpoJorn4eckre OCHOBBI aHATUTUYECKOU XUMHUH. METOUYECKHI
1. |Pacuer noBepurensroro nuTepBana. BeisBienue npomaxa. Merog aHaJIN3 3a/1a4
HAaUMEHBIINX KBaJIPaTOB.
Karanutuueckoe ornpenenaeHne Mapraiia no peakiiuu BOCCTAHOBIJICHUS 3amuta JIP
2. WHUTOKapMIHA ITEPOKCHJIOM BOJOPOIA.
Omnpenenenue xenes3a (111) mo peakiuu OKUCIEHUST METHIOBOTO 3amura JIP
3 |opamkeBoro. Pacuer MeTposIornuecKux xapakrepucTuk meroauku: JJOK
u I10.
Karanmutnueckoe onpenencuue meau (1) mo peakmuum okuciIeHus 3amura JIP
4. cepocoAep KalIuX COeTUHEHUN, MOJTMOTAT-HOHOM.
5. |Onpenenenue kodanbTa(ll) ¢ HUTPO30-R-COIIBIO, UMMOOUIIM30BAHHOM B 3amura JIP
KEIIaTUHOBOU TUUICHKE.
6. |Tect-onpenenenue kobanbta(ll) B BUAE THOIIMAHATHBIX KOMILIEKCOB, 3amura JIP
COpOMpPYEMBIX HA TIEHOTIOINYPETAHE.
Kocsennoe poromerpuueckoe ornpeaeneHue cyinbhaT-uoHOB, OCHOBaHHOe| 3amuta JIP
7 |Ha peakuuu B3aMMOJEHCTBHS HOHOB Oapus C HUTXPOMAas30,
UMMOOUITU3UPOBAHHEBIM B JKEITATHHOBOH IUICHKE.
8. |Tect-onpenenenue cunma (1) mo peakmuu ¢ GPOMITHPOTATIIOIIOBBIM 3amura JIP
KpacHBbIM, UMMOOWJIM30BAHHBIM B )KEJTATHHOBYIO MATpPHUILY.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX pa0doT (IIPOEKTOB)
KypcoBblie paboThl — HE IPEAYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecnedeHUs! ISl CAMOCTOSATEIbHOI padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUST TUCITUTLTAHBI
Ne Bun CPC T10 BBINOJIHEHUIO CAaMOCTOSITENbHOM paboThI

1 | Ipopaborka yuebnoro [Pemernsk E.A., Huxutuna H.A. Xpowmartorpapudeckue u
(TeopeTnyeckoro) TECTOBBbIE METO/bl aHanu3a: ydeObHoe mnocobue. B 2u. Y 1.

Marepuala TecroBble MeToabl aHanu3 / E.A. Pemernsik, H. A. Hukutuna. —
X.: XHY nmenu B.H. Kapaszuna, 2011. — 88 c.




2 Brimmonnenune T.b.Ilounnok, 3.A.TemepaameB. AHAIUTHYECKAS XUMUSL.
WHVBUIYaIbHBIX CHeKTpOoCKOMMYECKHe METOIBI aHaMu3a. Y 4yebHoe mocobue.
3amanmii (moaroroBka |Kpacuomap, KyoI'Y, 2006.
COOOIIEHHIA,
MIPE3CHTAIINN )
3 |MoaroroBka k TekymiemMy (OCHOBBI aHATMTHYECKON XMMHH: 33/ladll U BOIPOCHI: ydeOHOe
KOHTPOJTIO mocooue s CTyJAeHTOB yH-TOB / moxa pex. 0. A. 3onorosa. -
W3n. 2-e, ucnp. - M.: Beicias mikona, 2002

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSTEIbHONM pPabOThl OOydYaIOMIMXCS M3
YHCIIa MHBAJIHU/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) mpenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHMYCHUAM UX 3/J0POBbS U BOCHIPUATHUS MH(DOPMAIIH:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

B mpouecce ocBoeHHs aHHOM y4yeOHOW AMCLUMIUIMHBI HMCHIOJIb3YIOTCS CIIEAYIOLINE
oOpa3oBaTelbHbIE TEXHOJIIOTUU: ayAUTOpHas padoTa B BUJE TPAAMLIMOHHBIX (hopM: JIeKIUH U
nabopaTopHOil  paboTBI; caMocTosTeNbHAass paboTa CTYINEHTOB, TPYMIOBBIE JHCKYCCHH.
Hekotopele pa3zmensl TEOPETHYECKOTO Kypca pacCMaTpUBAIOTCS C  HCHOJIb30BaHMEM
OTIepEIKAIOIIECH CaMOCTOATENBHON pabOTHI: CTYJICHTHI MOJIYYaloT 3aJaHie HAa M3Y4YeHHE HOBOTO
MaTepHuaia 10 €ro M3J0XKeHus Ha Jekiuu. IIpeaycMoTpeH moka3 3JeKTPOHHBIX Mpe3eHTalui
MO3BOJISIOIINX BU3YalbHO TMPEJICTaBUTh XHMH3M TMpOTEKaHWs peakiuil. s ¢uxcanum
TBOPYECKOT'O MPOABHKEHHSI UCIIONIb3YEeTCsS PEHTHHIOBAs CUCTEMa OLEHKH 3HaHUM CTYAEHTOB IO
pe3yabTataM TMpPOBEPKH MOIYJIBHBIX KOHTPOJBHBIX palbOT, TPHUMEHSETCS O0O0CYyXKIeHHUEe
pe3yabTaToB pabOThI CTYIEHUYECKUX UCCIIEA0BATENLCKUX IPYIIIL.

[lpu peanmuzanmu 0Opa30BATENBHBIX TEXHOJOTHHA WCIIONB3YIOTCS CIEIYIOUINE BUIBI
CaMOCTOSITENIbHOW paboThl CTYJIEHTOB: paboTa ¢ KOHCHEKTOM JIeKIMH; pEeLIeHHe 3agad U
yIpakHEHUH 1o o0pasily; pelIeHHe BapUaTHBHBIX 337a4 W YHPAXHEHUH; TOATOTOBKA K
nabopaTopHoil pabote; 00paboTKa pe3ynbTaToB J1a0OPaTOPHBIX pabOT; MOUCK MH(OPMALMU B
cetu MHTepHeT W nwMTeparype; TMOATOTOBKA JOKJIana C KOMIBIOTEPHOW MpE3eHTAIHEH;
HOJTrOTOBKA K C/1aye YK3aMeHa.

Komnu
Bun 3anatus | Mcnons3yemble HHTEpaKTHBHBIE 00pa30BaTeIbHbIC
Cemectp €CTBO
(JI, TP, JIP) TEXHOJOTHH
4acoB
8 JI, JIP Jleknud ¢ 3neMeHTaMHU IeJaroruuecKuii 14

IBPUCTHUKH, Oece/Ipl, pa30op cuTyarui, padoTa B
MaJIbIX TpyIIax, Mpe3eHTalus J0KIaI0B B
(hopmaTe MUHH-KOH(]EpEeHITNH

Umoeo: 14




IloaroToBKa yCTHOIO I0KJIA/1a ¢ KOMIILIOTEPHOM Mpe3eHTal el

VYcerHbIi oKiIan — paboTa, cojaepiKaimias KpaTkoe H3JI0KCHHUE CYIIHOCTH KaKOro-Iu0o
BOIIPOCA, TEMBI HAa OCHOBE HECKOJBKHX MEPBOMCTOYHHUKOB, BBIIOIHAEMAs CTyIAeHTOM. Jlokman
JIOJDKEH COJICp)KaTh OCHOBHBIC (DaKTHUECKHE CBEICHHMS W BBIBOJBI II0 pPAacCMaTPUBACMOMY
BOITPOCY.

CtpykTypa q0K/Iaaa B Ie4aTHOM BH/IE:

1. TUTyJIBHBIN JIUCT.

2. Ornasiienue (IU1aH, cOAEp)KaHUE), B KOTOPOM yKa3aHbl Ha3BaHMs BCEX Pa3JeloB
(IyHKTOB TJIaHa) COOOIICHNUS U HOMEpa CTPAHMUII, YKA3bIBAIOIME HAYANIO ITHX Pa3JIe/IOB B TEKCTE
pedepara.

3. Beenenue.

4. OcHOBHas 4acTh JIOKJIaZia MOXKET UMETh OJIHY WJIM HECKOJBKO IJIaB, COCTOSALIMX

u3 2-3 maparpa¢oB (NMOJIYHKTOB, pa3fesioB) M NPEANOJAraeT OCMBICIEHHOE M JIOTUYHOE
U3JI0’KEHHE TJIaBHBIX TOJIOKCHUH W MJISH, COIeprKalluxcsi B M3y4eHHOH JmTeparype. B Tekcre
00s3aTeNIbHBI CCHUIKU Ha INEPBOUCTOYHUKH.

5. 3aKJII0ueHre COJEPKUT TTIaBHBIE BBIBOJIBI, U UTOTH M3 TEKCTa OCHOBHOMN YacTH.
6. [TpunoskeHrne MOKET BKITIOYATh IPpa(UKu, TAOIHIIBI, PACUCTHI.
7. bubnuorpacdus (cnucok nureparypbl). CIIMCOK COCTABIIAETCS COTIACHO MPaBHUIIaM

OnbIMOrpadIECKOro OMUCaHus.

BBenenue - HauanpHas yacTh TeKkcTa. Bo BBEIEHMHM apryMEHTHPYETCS aKTyalbHOCTb
WCCJICIOBAHMS, BBIABIISICTCS MMPAKTHUECKOE M TEOPETUUECKOE 3HAYCHUE JAHHOTO MCCIICIOBAHMS.
BBenenue MoxeT coaep:kaTh 0030p UCTOYHUKOB WIIM IKCIEPUMEHTANbHBIX JAHHBIX, YTOUHEHUE
WCXOJIHBIX TMIOHATUNA U TEPMUHOB, CBEJCHUS O METOaX HCCIICIOBAHUA.

OcHoBHasi 4acTh JOKJa/Ja pPacKphIBaeT CoJep)KaHue TeMbl. B Heli 00OCHOBBIBAIOTCS
OCHOBHBIE TE3WCHI JIOKJIAJIa, IPUBOJISATCS Pa3BEPHYTHIC apTYMEHTHI, MPEIO0JIaraloTCs TUIIOTE3HI,
Kacalollluecss CyIIecTBa OOCYXKIaeMOro Bompoca. ApPryMEeHTHUPYsS COOCTBEHHYIO TO3UIIHIO,
JKeNaTeIbHO aHaJU3UpOBaTh W OIICHUBATh TO3WIMU pPa3IUYHBIX HccienoBareneil. Taxas
YCTaHOBKA MO3BOJIUT W30€kKaTh HEKPUTUIECKOTO 3aMMCTBOBAHUS MaTepuasa - KOMITUJISIIIH.

B 3akmioueHuMM B KpaTKOM W cKaToW (opMe HU3IararoTcs MOJyYeHHbIE PE3YJbTaThl,
MPEJICTaBIISIFOIINE COO0M OTBET Ha TTIAaBHBIN BOIIPOC UCCIIEOBAHUS. 31€Ch K€ MOTYT HaMe4aThCsl
U JaJIbHEHIIINE MePCIEKTUBBI PA3BUTHUS TEMBI.

Cnucok ucoib30BaHHOM TuTepaTyphl. Ha3BaHUsI HCTOYHUKOB B CIIMCKE PaclojaratoT 1o
andaBUTy C yKa3aHUEM BBIXOJHBIX JAHHBIX UCIIOJIb30BAaHHBIX KHHUT U KYpPHAIbHBIX CTAaTEH.

Jloknaz (ycTHOe cooOleHne) MpeacTaBisieT coooi kpaTkoe (5-7 MUH) U3JI0KEHHUE CYTU
BBITIOJIHEHHOW palOThI, COIMPOBOXKAIOINIEECS KOMITBIOTEpPHOU Tipe3eHTanuei. I[locmenusis
JOJDKHA BKIIOYaTh He Oonee 12-15 cnaiimos.

Jnst v ¢ orpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370POBbS IPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMH C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCleBaeMOCTH U IIPOMeKyTOUYHOM
aTTecTalMu.
4.1 ®oHA OLEHOYHBIX CPEeICTB /IS MPOBeeHHs TeKYIero KOHTPOJIS.

4.1.2. KoHTpOJbHBbIE BONPOCHI N0 TEMaM
Bomnpocsl Kk KOHTPOJILHOI padoTe Ne 1 «K KuHeTHYecKkHe MEeTOAbI AHAJTH32»

1. Knaccmbmcaum{ KHHCTHYCCKUX MCTOIOB. Karanmutnueckuii M HEKaTaIMTHUYSCKHI
BApHUAHTBI MCTOOOB. CYH_[HOCTI) KHHCTHYCCKUX MCETOJA0B, MX MCECTO Cp€aAu APYrux METOI0B
aHaliu3a.



2. Teopus akTUBHBIX cOynapeHui. Teopus NepexoHOr0 COCTOSHHUSL.

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

4. 3aBUCHUMOCTb CKOPOCTH PEaKLMM OT KOHLIEHTpAallMM Pearupyrolux BellecTB. BnusHue
TEMIIEPATYPHI U IOCTOPOHHUX COJIEH HAa CKOPOCTh XUMUYECKUX PEAKLIUIA.

S. MeTtoapl u3MepeHus: CKOpocTH peakuuu OnpeneneHue NnopsaKka peakuu, KOHCTAHThI
CKOPOCTH pEaKLUU, SHEPTUH aKTHBALIHU.

6. Omnpenenenue coaepkKaHUsl aHAIW3HPYEMbIX BEIIECTB IO JAHHBIM KHHETHYECKUX

u3Mmepenuii. Crnocod TaHreHCOB, (PUKCUPOBAHHOTO BPEMEHU U (DMKCHUPOBAHHOW KOHIEHTpAIUH,
WX BUJOU3MEHEHUS.

7. JuddepeHunanbHbIi 1 MHTErpaJIbHBIA BapUaHThl METO/I0B aHAIN3A.

8. Tumbl peaknuii, HCIOJIB3YeMbIX B KHHETHUYECKHMX MeTomax. OOmas KiacCHupUKaIHs
peakuuii. Katanutuueckue peakiuu.

9. [Tonatue 06 akTUBATOpPaxX M HHTUOUTOPAX.

10.  Hekaranutuyeckue peakiuu. bbIcTpple U MeAJICHHbIE HWHIMKATOPHBIE pPEaKLUU.
DepMEHTaTUBHbBIE PEAKLUH.

11.  IlpeumymiecTBa U HEJOCTATKM KMHETHYECKUX METOJIOB aHA/IM3a B UX KATAIUTHUECKOM U

HEKaTaIUTUYECKOM BapuaHTaX. YyBCTBUTEIBHOCTh U CEIEKTUBHOCTh KMHETUYECKUX METOJIOB,
IyTU UX NOBbIIEHUs. Binsnue «poHa» Ha 4yBCTBUTENIBHOCTh KUHETHUECKUX METOJIOB aHAJIN3a
U YT YMEHBLIEHUS 3TOr0 BIUSHHUSA. DKCIPECCHOCTh METOJO0B, UX TOYHOCTh, BO3MO>KHOCThb
aBTOMaTH3alHH.

12. DKCTpaKIMOHHO-KaTaTuTHYeckiue  MeToApl. COpOIMOHHO-KAaTaTUTHUYECKHA  METOJ.
[TpuMepbl HCIONB30BaHUS KHHETHYECKUX METOJOB Ul OINpENEeNEeHUs HEOpPraHUuYecKuX |
OpPraHMYECKUX COCAUHEHUN B Pa3IMUHBIX OOBEKTAX.

Bonpocs! k kKOHTPoJIbHOI padoTe Ne 2 «TecT-MeToabI aHAIM32»

1. OO0mas XxapakTepuCTUKa TECT-METO/0B. TecT-CUCTEMbI, TECT-CPEACTBA, TECT-METOIUKH.
Knaccugukanus rect-cuctem. OO1e mpeacTaBaeHusl O METOI0JOTHH CKPUHHUHIA ¢ OMOILBIO
TECT-CUCTEM.

2. Peakuuu u pearentsl. OcHOBHBIE TpeOOBaHUs, MpeaAbsABIseMble K peakuusiM. OCHOBHBIE
MaTepuaibl U Cpebl, UCHOJb3yeMble i co3laHusi TecT-cucteM. CrocoObl MCHOIb30BaHUS
peareHToB. CriocOOBI MOTYYEHUS OKpAIIEHHBIX COETUHEHNUH B MaTpULle COPOEHTA.

3. OOmiasi XapakTepuCTUKa CpeACTB Juld TecTHpoBaHMs. MHaukaTopHble Oymaru.
WNunukaropHsle nopomku. MuaukaTopasie Tpyoku. TabaeTku v mogo0HbIe GOPMBI.

4. OcHOBHbBIE METOJIbl U3yYEHUSI XUMHUECKUX IPOLECCOB B MPO3PAUYHbIX M HENPO3PAYHBIX
cpenax. AHAIUTUYECKUN CUTHAI M CITIOCOOBI €r0 PErMCTPALUU B TECT-OIpPEeIeHHUIX.

S. [IBeToBsI€e MmIKaNbl. MeTpoIOornYecKre XapakTepUCTUKN BU3YaJIbHOTO TECTOBOTO aHAIU3A.
6. OOnactu mnpUMEHEHUs TecT-cucTeM. [Ipumepsl omnpeneneHuss HEOpPraHUYecKuX |

OPTraHWYECKUX COCIMHEHHH B Pa3IMYHBIX OOBEKTaX: OOBEKTaX OKPYXKAIoleH Cpesbl,
OMOJIOTUYECKUX JKUAKOCTSX, MUILEBBIX MPOJYKTaX.

7. CymHocTh OMOXMMHUYECKUX METO/I0B aHalIn3a. PepMeHTaTUBHBIE METO/Ibl aHAIH3A.

8. ®epMeHT-CyOCcTpaTHbIE KOMIUIEKCHl. AKTUBHBIE LIEHTPBI.

9. MexaHu3mbl pepMEeHTaTUBHOTO KaTain3a. AKTUBAaTOpbl. UHrnobutopsl. Paznuunbie THUIBI
UHTUOMPOBaHUS (EPMEHTOB.

10.  Meronsl u3MeEpeHUs CKOPOCTH (EPMEHTATUBHOW pEaKIUH (CHEKTPOCKOIHYECKHE,
AIIEKTPOXUMHUYECKHE, PAANOXUMHUYECKUE, OMOIIOMUHECIICHTHBIE, TEPMOMETPUUECKHUE).

11.  Ilpumepsl onpeneneHusi OpraHUYeCKUX U HEOPraHUYECKUX COETMHEHUI — CyOCTpaToB U
3ppexTopoB (PEepMEHTOB — B pa3IMUYHBIX OOBEKTaX: OOBEKTaX OKpYXKaIoUlel cpelsl,
OMOJOTHYECKUX JKHIKOCTAX M OuomMaccax, (apMmalleBTHUECKUX Mpenaparax, MHUIIEBBIX
IPOAYKTax.

12. MMMyHHBIN aHanM3 ¢ paszfelieHueM U 0e3 pasfelieHuss KOMIIOHEHTOB (FeTepOreHHbIH U
TOMOTEHHbBIIl IMMYHOAHAJIH3).



13. HMmmynodepmeHTHbIN aHanmu3. @OepMEHTHI, HUCMHOIb3yeMble B HUMMYHO(PEPMEHTHOM
METO/I€ aHAIN3a.

14.  buonormueckue MeToabl aHanu3a. @OU3HOIOTMYECKH AaKTHBHBIE U HEaKTHBHBIC
coequHenus.  OmpeneneHue  (QU3MOJIOTMYECKHM  HEAKTUBHBIX  COCIMHEHMH  (XUMHKO-
Ouonornyeckue MeTojbl). BzaumopeicTBue OIpenesnseMoro BEIIeCTBA C WHAMKATOPHBIM
OpPraHu3MOM. AHAJIUTUYECKUH CUTHAJI B OMOJOIMYECKUX METOJaX, CIOCOOBI €ro PerucTpaluy.
WMHIMKaTOPHBIN OPraHU3M.

15.  Tumbl UHAUKATOPHBIX OPraHU3MOB: MUKPOOPraHU3Mbl, OE€CII03BOHOYHBIE, IO3BOHOUYHBIE,
pacrenust. Opranbl U TKaHH KaKk WHIWKATOPBl OHOJOTMYECKHX METOAO0B. MeTposIorndecKue
XapakTepUCTUKH Ouonorndeckux MeronoB. OOnacTu NpUMEHEHUs: aHaIu3 OOBEKTOB
OKpY’)KalolIled Cpelpl, JIEKAPCTBEHHBIX IIPENapaToB, NHIIEBBIX M CEIbCKOXO3SIMCTBEHHBIX
npoaykToB. Vcnonp3oBaHne OMOIOIMYECKUX METOAOB B AHATUTUYECKON XUMUU JJIs1 BbIIEIEHUS
U KOHLEHTPUPOBAHUS KOMIIOHEHTOB.

Bonpocs! k camocTosiTe1bHON NMCbMEHHOH TPOBepo4YHOii padote Ne 1

buoxumuueckue metopl. CylHOCTE OMOXUMUYECKUX METOO0B aHAIK3a.

MecTo 6MOXMMHYECKHX METOJIOB CPEIU APYTUX aHATUTUYECKUX METOJIOB.
depMeHTaTUBHBIE METO/IbI aHAJIHN3A.

depMeHT-cyOCTpaTHbIE KOMIUIEKCHl. AKTUBHBIEC LIEHTPBI.

Kunernyeckue v TepMOIUHAMUYCCKHIE 3aKOHOMEPHOCTH (PEPMEHTATHBHBIX PEAKIIUN.
Mexanu3mbl (hepMEHTATUBHOTO KaTanu3a. AKTUBATOPbL. IHTHOUTOPBHL.

Paznuunbie THIIBI THTHOMpPOBaHUS (PEPMEHTOB.

WNuaukatopHblie (hepMEHTATUBHBIE PEaKIIUU.

Meroapl aHanu3a, OCHOBAHHBIC HA OMNPEACICHUH KOHEYHOTO KOJMYECTBA IMPOJYKTOB
peakUMy U Ha U3MEPEHUHN HAYaJIbHOM CKOPOCTH PEaKLIMU.

CoNoOk~wWNE

10.  Meronsl u3MeEpeHUs CKOpPOCTH (EPMEHTATUBHOW pEaKUuH (CHEKTPOCKOIHYECKHUE,
3JIEKTPOXUMUYECKHE, PAAMOXUMUYECKHE, OMOTIOMUHECLIEHTHBIE, TEPMOMETPUYECKHUE).

11.  MmmoOunu3oBaHHbIE PEPMEHTHI U UX IPUMEHEHHE B XUMUYEeCKOM aHanu3e. dusndeckue
U XUMHYECKUE METO/Ibl UMMOOMITU3AIIH.

12. buocencopsl. @epMEHTHBIE 3TEKTPOJIBI.

13.  depmenTaTUBHBIE TeCT-MeTOAbl. OGIACTH MTPUMEHEHHs (PepPMEHTATUBHBIX METO/I0B.

14. ®epMeHTHI, HanboJIee YacTo UCMOIb3yEMbIE B XUMUYECKOM aHaIM3E.

15.  Ilpumeps! onpeneneHus OpraHUuecKuX U HEOPraHUYECKUX COEMHEHHH — cyOCTpaToB U
abdexTopoB GepMEHTOB — B PaA3IUYHBIX OOBEKTAaX: OOBEKTAX OKPYKAIOMIEH Cpeibl,

OMOJIOTHYECKUX JKUJAKOCTSIX M Ouomaccax, (apMaleBTHMUECKHX IpenapaTrax, MHUIIEBbIX
IIPOJIYKTax.

4.1.3. JleMoHCTpanMOHHbIE BAPMAHTHI OMJ1€TOB KOHTPOJILHBIX padoT

KonTtpouabHnas padora Ne 1 «kKnHeTnueckne MeTobl AHAJIH32)

Bapuant Ne 1

1. Teopust akTuBHBIX coynapeHuil. Teopus mnepexogHoro cocrosiHusA. WHaukaTtopHas
peaxkiusi U UHJIWKATOPHOE BEUIECTBO, TPEOOBAaHUS K HUM. 3aBUCUMOCTb CKOPOCTU pEaKLUU OT
KOHIEHTPALlUU PEarupyIOIINX BEIIECTB.

2. MeToa TaHTEHCOB.
3. YyBCTBUTEIBHOCTD U CEJIEKTUBHOCTh KHHETUYECKUX METOJIOB, yTH UX MOBBILICHHUS.
4. Onpenenenue BoJbGpamMa MPOBOIWIM HCIONb3YS PEAKIHUIO OKHUCIEHUS HOAM]I-HOHOB

MEPEeKUCHhI0 BOJIOPOJA, KAaTATH3UPYEMYIO COSAMHEHUSIMH Boib(ppama. B Tpu mepHbie KOIOBI
emkocthio Ha 100 m BHecnm 3.0, 5.0, 8.0 mu pactBopa Na;WO4(Tnawoaw =1.045'10'7) u



uccienyeMblii pacteop B 4 konOy. [locne moOGaBneHUs HEOOXOAMMBIX PEAreHTOB H3MEPUIU
ONTHYECKYIO TUIOTHOCTHh (A) B 3aBUCHMOCTH OT BPEMEHH (T) JJIT BCEX pacTBOpoB. Mcmomb3ys
nannble Tadi. [Toctpouts rpaduku B koopauHaTax A — T u tgo — CW 1 onpeaenuTs coiepiKaHue

BoJIb(ppama (T) B HCCIIETYEMBIX PaCTBOPAX.

OnTuueckas IIOTHOCTh, A
Bﬁ;ﬁﬂ’ CrangapTHble pacTBOpPBI, MJI Hccenenyembie pacTBOpBI, MII
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. MornekyasipHOCTb U MOPAIO0K peakuuu. Katanurudyeckuii 1 HeKaTalIUTHYECKUN BapUaHThI

MCTOJ0B. PeaKIII/II/I IEPBOro 1 BTOPOTO IMOpAaKa. CYHIHOCTI) KHMHECTHYCCKHUX METOA0B, UX MECTO
Cpeau APpyrux MeToJ0B aHalIn3a.

2. MeTtoa puKCHPOBAHHOTO BPEMEHHU.

3. [TpenmymiecTBa 1 HETOCTATKH KHHETHYECKUX METOA0B aHAIN3a B X KaTATUTUYECKOM H
HEKaTaJTMTHYECKOM BapUaHTAaX.

4. Jlns onpeneneHre Moaub1eHa KHHETHYECKUM METO/I0OM HCIIOIb30BAIU PEaKIIHIO

OKHCJIEHHS NOJIUI-MOHOB MEPEKHUCHI0 BOJOPO/Ia, KaTalln3upyemyto coenunenusimu Mo. B 3
kou10b1 Ha 50 mu1 mpubasneHo 5.0, 10.0, 15.0 M crannapTHOro pacTBopa MOIMOAaTa aMMOHHUS
(T(NH4)2M004/M0=4.45-10"%). Viccremysmblii pacTBOp TakKe OMEIIATH B KOJIOBI Ha 50 MIL.
[Tocne no6asneHnst HEOOXOAMMBIX PEAr€HTOB U3MEPUIIH ONTUYECKYIO TNIOTHOCTD (A) B
3aBUCHUMOCTH OT BPEMEHH (T) AJIsl BCEX PACTBOPOB U CTPOUIM IpadUK, 10 KOTOPOMY OIPEAEISIIN
TAHTEHCHI YTJIOB HAKJIOHA MIPSMBIX (tgo).Tad.

CrangapTHbIE pacTBOPbI Hccnenyemble pacTBOPbI

tgal

tga2

tga3

1

2

3

4

5

0,75

1,00

1,25

0,95

1,10

0,85

1,21

1,31

[Toctpouts kanmuOpoBouHBI Trpaduk B koopauHaTtax tgo — Cme M ONpPENeNUTh ColepiKaHue
MonubaeHa (T) B mpobax.

Kountpoabnas padora Ne 2 «TecT-MeToabl anaan3a»
Bapuant Ne 1
1. OOmas XapakTepHCTHKAa TECT-METOAOB: TECT-CUCTEMBI, TECT-CPEICTBA, TECT-METOAMKH.

Knaccudukanus tect-cucrem. OOue npeacTaBieHuss 0 METOA0JIOTMH CKPUHUHTA C MTOMOLIBIO
TECT-CUCTEM.



2. ®epMeHTaTUBHbIE METO/IbI aHATIN3a. JTanbl IpoBeaeHus npsamoro NDA.

3. dns ouenku npenena onpeaenenus amomuuus(Ill) ¢ momompio naaukaropasix nojgoc PUb-
Amomunuii-TecT 3a OpUEHTUPOBOYHOE 3HAUEHUE Cljm MPUHSUIM KOHLEHTPAILUIO ATOMUHMUS,
paBHyto 3.7 MKM. Onpenenenue Belu B peKUME KOHIIEHTPUPOBAHUS: Yepe3 PeaKlMOHHYIO 30HY
Oymaru nuamerpoMm 6 MM B TeueHue 30 ¢ mpokauMBaidu 3 MJ aHAJTU3UPYEMOTO pacTBOpa B
KaMepy KapMaHHOIO KOHIEHTPUPYIOLIEro YycTpoicTBa. [IpuroToBmiiM IBETOBYIO IIKally
CpaBHEHHS, COOTBETCTBYIONIYIO coaepxkanuto amtomunus (III) B pactBope: 0, 3.5 u 7.0 MkM; u
KOHTpOJIbHBIH oOpaszenr PHb, orBewarommii pacTtBopy ¢ KoOHIEeHTpamued 6.4 MkM.
[TpuroTroBneHNe MIKAIBI U KOHTPOJIHHOTO 00Opa3iia MOBTOPWIA TPUXKIBL. McHonb3ys 1BETOBYIO
HIKany, HaOJoAaTeny OLEHUIIM COAepXaHHe aJloMUHUA B pacTtBope. Uucno Habmromareneit
paBHo 50.

Haiineno aaroMuHUS C HCHOJIL30BAaHUEM
Beeneno amromunus, MKM IIBETOBOM MIKATBI, MKM
6.42 3.50 5.25 7.00
Yucno onpeneneHuit 7 38 5
S¢ = X MKM; Clim = 3S¢ = X MkM

4.1.4. BapuaHTBbI TeM YCTHBIX JIOKJIA0B

1. Knaccugukanus kuHeTnueckux MeTofoB. CyIIHOCTh KHHETHUECKUX METOJI0B, UX MECTO
Cpeau IpyTux METO/I0B aHAIHN3a.

2. OcobeHHOCTH pabOTHI PU aHAIN3E YIBTPAMHUKPOIIPHUMECEH.

3. Karanutuueckne peakuuu. AKTHBATOpPHl M MHTHOUTOpHL. HekaranuTuyeckue peakiuu.
depMeHTaTHBHBIE PEAKIIHH.

4. Mexanu3mbl (pepMEHTaTUBHOTO KaTainu3a. Y paBHeHHe Muxasnuca-MeHnTeH. DPpPeKTopsl

depmenToB. AxTHBaTopbl. WHruburopsl. Pa3nuunble TUNBI WHTUOMPOBaHUS (HEPMEHTOB.
WNuaukatopHble (epMeHTaTUBHBIE peakiunu. ConpsKeHHbIE CUCTEMBI U3 IBYX U 00Jiee peaklui.

S. IIpenmymiecTBa U HETOCTATKM KMHETUYECKUX METOJOB aHAJIN3a B UX KaTAIUTHYECKOM U
HEKaTaIUTUYECKOM BapHUaHTaxX.

6. DKCTPaKIIMOHHO-KaTaIUTH4YecKue MeToibl. COpOIIMOHHO-KaTaIMTHUECKUI METO/I.

7. Uctopus pa3Butus tect-MeTo10B. OCHOBHBIE TOHSTHSL.

8. AHaIUTHYECKUI CUTHAJ U CIIOCOOBI €r0 PETUCTPALH B TECT-ONPEIEIECHUSX.

9. buocencopsl. TenneHuu ux pa3BuTus.

10.  MmMmyHHBIM aHanmu3 ¢ pasjeneHueM M 0e3 pa3/ieleHus: KOMIOHEHTOB (IeTepOreHHbIH U
TOMOTEHHBIN UMMYHOAHAJIN3).

11. Merku B HMMYHHOM aHajM3€ — W30TOIHBIE, (EepPMEHTHBbIE, (IyOpEeCLEHTHbIE,
napaMarHuTHbIe. PanOMMMyHOJIOTHUECKUH aHAIIN3.

12. Tumbsl UHAMKATOPHBIX OPraHU3MOB: MUKPOOPTaHU3MBbI, OECII03BOHOYHEIE, (TpocTeiinue,

pakooOpa3Hble, HACEKOMbIE, YEepBU), MO3BOHOUYHBIE (ampubuu, puIObI), pacTeHus. Opransl u
TKaHHU KaK UHIUKATOPbI OHMOJIOTHYECKHUX METOIOB.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHHUS MPOMEKYTOYHOM ATTEeCTALUH.

DK3aMEeHAI[MOHHBIN OWIIET M0 KHHETHYECKUM U TECT-METOJaM aHajlh3a COCTOUT U3 YeThIpeX
3amaHuil. [lepBble 1Ba Bompoca MOCBSIIEHBI TEOPETUYECKHMM OCHOBAM KHHETHMYECKHX METO/0B
aHaiM3a (CM. IPUBEJCHHBIN HIDKE CITHCOK BOIIPOCOB), TPETHI BOMPOC MOCBSIIEH pa3/eiy TecT-
MeTOJbl aHanu3a. B dYeTBepTOM 3aJaHUM CTYIAEHTY IMpeajaraercs pemuTh MNPaKTUYECKYIO
3az1aqy.



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. 3aBUCUMOCTb CKOPOCTH pEaKLMU OT KOHLEHTpPAllUu pearupyrolux BeulecTs. BiusHue
TEMIIEPATYPBI U IOCTOPOHHUX COJIEH HA CKOPOCTh XUMHUYECKUX PEaKLUil.

4. MoekynsipHOCTb U OPSAJOK PEAKLINH.

5. Karanutnuecknii 1 HEKaTAIMTUYECKUI BAPUAHTBI METOJOB.

6. MeTtoapl U3MeEpeHHsl CKOpOCTH peakuuu. OnpeneneHue Mnopsijika peakuuy, KOHCTAHThI
CKOPOCTH pEaKLUU, SHEPTUH aKTHBALINU.

7. Omnpenenenue coaepKaHUs aHAJIM3UPYEMbIX BEIIECTB IO JIAHHBIM KHHETHYECKHX

usMepenuii. Croco6 TaHreHcoB, (PUKCHPOBAHHOIO BPeMEHHM U (DMKCHPOBAHHON KOHIICHTPALMH,
UX BUIOU3MEHEHU. Meto 100aBoK.

8. JubdepeHnmanbHplii ¥ WHTETpaJbHBIA BapHaHThl METOJOB aHanu3a. OmnpenencHue
HEW3BECTHOM KOHIIEHTPALIMH 10 JUIUTEIbHOCTH UHAYKIIMOHHOTO TIEPHO/IA.

9. Karanumerpuueckoe TUTpOBaHHUE.

10. AHanu3 CMeCH BEIIECTB ITyTeM W3MEHEHHUS YCIOBUH TIpoBeeHus peakinn. OcoOeHHOCTH
paboThI IpH aHAIHM3E YIBTPAMUKPOIPUMECEH.

11. Tunel peakiuii, UCHOJIB3yeMbIX B KHHETHYECKHX Meromax. OOmias kiaccuduxanus
peakuuii. Katanutuueckue peakiyu.

12. [Tonsitue 00 akTHMBaTOpax W WHTHOWTOpax. BwICTppie W MeIJICHHBIE WHIMKATOPHBIC
peaKIuu.

13. Hekaraimtnueckue peaknuu. @epMEHTATUBHBIE PEAKIIMH.

14, [IpeumyiecTBa 1 HEAOCTATKM KMHETUYECKUX METOJIOB aHAIM3a B UX KATAJIIUTUYECKOM U

HEKATAIUTUYECKOM BapuaHTax. UyBCTBUTEIBHOCTh U CEJICKTUBHOCTh KUHETUYECKUX METOJIOB,
MyTH UX MOBbIIIeHUs. BiusHue «(hoHay Ha 4yBCTBUTEIHHOCTh KHHETHUECKHUX METOJIOB aHAIHM3a
U TMYyTH YMEHBIICHHUS 3TOTO BIUSHUA. DKCIPECCHOCTh METOJIOB, MX TOYHOCTH, BO3MOXKHOCTH
aBTOMAaTHU3aI1H.

15. DOKCTpaKIMOHHO-KaTATUTHUEeCKE  MeTOoAbl. CopOIMOHHO-KATATUTHYECKUNH  METOJI.
[Tpumepsl HCTIONB30BAHHS KWHETHYECKHX METOJOB JJIsi OMpEeeNieHHUs HEOPTraHHWYeCKUX U
OpTraHUYECKUX COCIMHEHHI B PA3IMYHBIX O0BHEKTaX.

16. OOmas xapakTepuUCTHKa TecT-MeTo/I0B. KpaTkasi UCTOpHS, TEHIEHIIUU Pa3BUTHS TeCT-
MeTo0B. TecT-cucteMsl, TeCT-CpeIcTBa, TecT-MeToiuku. Knaccuduxanus rect-cucrem. Odiue
MPEACTABICHHUS] O METOAOJIOTUH CKPUHHUHTIA C TIOMOLIBIO TecT-cucTeM. MIX MecTo cpeau Apyrux
AQHAJINTHYECKUX METOJIOB.

17. XUMUYECKHE OCHOBBI TeCT-METOJIOB. Peakiuum u peareHThl. OCHOBHBIE MaTepHalbl U
Cpenbl, HCIOJb3yeMble Il co3laHusi TecT-cucTeM. CrnocoObl TONyYEeHHs] OKpaIleHHBIX
COEIMHEHUH B MaTpuIle copOeHTa.

18.  OOmias xapakTepuCTHKa CpEICTB /s TecTHpoBaHUs. MHnmukaTopHple Oymaru.
WuaukatopHsie nopoimku. UHaukatopusie TpyOku. TabneTku u mogoOHbie (popmbl. ['0TOBBIE
pacTBophI B KanenbHUIaXx. CaMOHATOJHSIONINECS KareabHUIBI. [lacCUBHBIE TO3UMETPHI.

19. OcHOBHBIE METOJIBI U3yUEHUSI XUMHUYECKHUX MPOIECCOB B MPO3PAYHBIX M HEMPO3PAYHBIX
cpenax.

20. AHanUTHYECKUN CUTHAN U CHOCOOBI €ro perucTpaiuy B TecT-onpeaeneHusx. LIBeToBbie
IKajabl. MeTpoIOTHUeCcKre XapaKTepUCTUKH BU3YaJIbHOTO TECTOBOTO aHAIIN3A.

21. O6nactT mpuUMEHEHHS TecT-cucTeM. llpuMepsl ompeneneHuss HEOPraHWYeCKUuX |
OpraHMYECKUX COEAMHEHUH B pa3MYHBIX OOBEKTax: OO0BEKTaX OKpYyKalollehd cpeabl,
OMOJOTUYECKHUX JKUIKOCTSIX, MHINEBBIX MPOAYKTax. VCrmoib30BaHHE TECT-CUCTEM B Y4E€OHBIX
ETISX.

22. buoxumuueckue meronpl. depMeHTAaTUBHBIE METOABI aHanu3a. DepMeHT-CyOCTpaTHBIC
KOMIUIEKChl. AKTHBHBIE NEHTphl. KHWHETHUYeCKHe W TEePMOJMHAMHYECKHE 3aKOHOMEPHOCTH
(dbepMeHTaTUBHBIX peakiuii. MexaHu3mbl (hepMEHTaTUBHOTO KaTaam3a.



23.  AxtuBartopbl. MuruOGutopbl. PasnuuHble TUOBl  MHTUOMpOBaHUS  (EPMEHTOB.
WNHpnukaTtopHble (JepMEHTATUBHBIC PEAKIUH.

24.  Meroabl aHanM3a, OCHOBAaHHBIC HA OMNPEAETICHUHM KOHEYHOTO KOJIMYECTBA MPOAYKTOB
peakUMM U HAa W3MEPEHUU HAYaJIbHOW CKOPOCTH peakuuu. MeToabl M3MEpeHHsl CKOPOCTH
(epMeHTaTUBHOW peakiuy (CIEKTPOCKOMMYECKHE, JIIEKTPOXUMUYECKHE, PATUOXUMHUYECKHE,
OMOJIFOMHUHECLIEHTHBIE, TEPMOMETPUUECKHE).

25.  HMmmoOunu3oBaHHbIE (DEPMEHTHI U MX IPUMEHEHNE B XUMUYECKOM aHanuze. Pu3ndeckue
U XUMHYECKHME MEeToJbl uMMoOMau3auuu. buoceHcopbl. DepMEHTHbIE  3JIEKTPOJBI.
depMmeHTaTHUBHBIE TeCT-MeToAbl. O0IacTH MpUMEHEeHUsT (HepPMEHTATUBHBIX METOAOB. DEpPMEHTHI,
Hau0oJiee YacTo UCIOJIb3yEMbIE B XMMUYECKOM aHAJIM3E.

26.  Ilpumepsl onpenereHns OPraHUYECKUX U HEOPTaHMYECKHX COEAMHEHHH — cyOCTpaToB U
3 dexkTopoB (HEepMEHTOB — B pa3IMUHBIX OOBEKTaX: OOBEKTaX OKpPYXKaloleH Cpebl,
OMOJIOTUYECKHX JKUAKOCTSIX M Ouomaccax, (apMaleBTHUECKUX IpenapaTax, MHUIIEBbIX
IPOAYKTAX.

27. Nmmynnbiii  ananus. [lonstus o0 aHTureHe u antutene. VIMMYHHBIH KOMIUIEKC.
CrienupuyuHOCTh B3aUMOJCHCTBUS aHTUTEN ¢ aHTUIreHaMu. IMMYHHBII aHanu3 ¢ pa3aeaeHueM u
0e3 pa3aeneHnst KOMIOHEHTOB (Fe€TePOreHHBIH U TOMOT€HHBI UMMYHOQHAITU3).

28.  HMmmyHodepmeHTHBIM aHanu3. DOepMeHTHI, HCIOIb3YeMble B HMMYHO(PEPMEHTHOM
METO/IE aHAIU3a.
29.  buonormyeckue MeTonbl aHanuza. DOUIMOIOTWYECKH AaKTHBHbIE U HEaKTUBHBIC

coemuHeHus.  OnpeneneHue  (QU3UOJOTHYCCKHM  HEAKTUBHBIX  COCIMHECHUH  (XMMHKO-
OMOJIOTHYECKUE METOIBI).

30.  AHaMTHYCCKUI CHUTHAT B OHOJIOTMYECKHUX METOJAX, CIOCOOBI €ro pPEeruCTpPaIUU.
WuaukaTopHblii opranu3M. TUINBI WHIUKATOPHBIX OpraHu3moB. Opranbl ¥ TKaHH Kak
WHUKATOPBI OMOJIOTHYECKHX METOIOB. METpPOIIOTUYECKHUE XapaKTECPUCTUKH OMOJIOTHYCCKHX
MeTo0B. OOIacTH MpUMEHEHUs, UCIOJIb30BaHUE OMOJIOTMYECKMX METOJIOB B aHAJIHTHYECKOM
XUMHU JIJIS1 BBIZICTICHHS M KOHIICHTPUPOBAHHS KOMITOHCHTOB.

IIpumep 3K3aMEeHALMOHHOTO OHMJIETA
OI'BOY BO “Kyb6aHckuii rocy1apcTBEHHbIN YHUBEPCUTET”
Kadenpa ananuruyeckoit Xumun
Juctuninza «KuHeTn4eckue 1 TeCT-MEeTO bl aHAIN3a

BWJIET 1

1. Teopus akTUBHBIX coyaapeHuil. Teopus NepexoIHOr0 COCTOSHHUS.

2. MexaHnu3Mbl (epMEHTATUBHOIO Karainu3a. AKTtuBatopbl. MHruOutopel. Pasnuunble THUIBI
UHTUOMPOBaHUS (EPMEHTOB.

3. Mukpoopranu3Mbl Kak aHATIMTUYECKUE UHUKATOPHI.

4. Onpenenenue BoJbppaMa MPOBOAUIM HUCHONb3Ysd PEAKUUI0 OKHUCICHUS HOIAMI-MOHOB
MEPEKUChI0 BOJIOPOJA, KaTAIU3UPYEMYIO COEIMHEHUSIMH Boibppama. B Tpu mepHbie KOi0ObI
emkocthio Ha 100 mi BHecnm 3.0, 5.0, 8.0 mu pactBopa Na;WO4(Tna2woaw :1.045-10'7) u
uccieayeMblii pactBop B 4 konOy. Ilocie moGamneHuss HEOOXOAMMBIX PEAreHTOB H3MEPUIIU
ONTUYECKYIO TUIOTHOCTH (A) B 3aBUCHMMOCTH OT BpeMEHH (T) /Uil BCEX pacTBOpOB. Mcmonb3ys
narnble Tabi. [ToctpouTs Tpaduku B KoopauHaTax A — T u tga — CW U onpeenTuTh coiepikaHue
BoJIb(hpama (T') B UCCIIEAYEMBIX PACTBOPAX.

OnTudyeckas IIOTHOCTh, A

Bpems
PEM, CraHiapTHbIE pacTBOPBI, MJI Hccenenyemsle pacTBOPBI, MIT

MHH 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. Kadenpoii ananmuTHaeckoi XuMum,
I.X.H., ipodeccop 3. A. Temepnarmen

CryneHTbl 00513aHbI CaTh SK3aMEH B COOTBETCTBUU C PACIIMCAHUEM U YYEOHBIM IIAHOM.
OK3aMeH 10 JUCLHUIUIMHE MpeciieAyeT Lelb OLEHUTh YpOBEHb (POPMHUPOBAHUS KOMIIETEHIIHH,
pa3sBUTHE TBOPYECKOT'O MBIIUICHUS, TPUOOPETEHHE HABBIKOB CAMOCTOSTEILHON paboThl, yMEHHE
IIPUMEHATH [TOJIyYE€HHBIC 3HAHUS JUIsl PEILICHUS TPAKTUYECKUX 3aady.

@opMa IPOBEACHUSA 3K3aMEHA: YCTHO WM IMCbMEHHO YCTAaHABIIMBACTCS PELICHUEM
Kadeappl. DK3aMEHATOpy IPEeNOCTaBIsIeTCs IPaBO 3aJaBaTh CTYIEHTaM JIONOJIHUTENIbHbIE
BOIIPOCHI IO Bcell y4eOHOM mporpaMMe IUCHUIUIMHBL. Pe3ynpTaT ciaud 3K3aMeHa 3aHOCUTHCS
IpernojaBaresieM B 3K3aMEHALMOHHYIO BEJOMOCTb U 3a4€THYIO KHIKKY.

Kpurepun oneHku:

- OTMETKAa «OTJHMYHO» BBICTABIIACTCS C Y4eTOM C(HOPMHUPOBAHHOCTH KOMITCTEHITHH,
€CJIM JaH TOJHBIN, MPaBWIbHBIA OTBET, MaTepHall U3JIOKEH B OINPENEICHHOW JIOrMYecKOi
MOCJICIOBATEIPHOCTH JICMOHCTPUPYETCS MHOTOCTOPOHHOCTH TIOJIXOJIOB, MHOTOACIIEKTHOCTh
oOcyxJeHus1 MpoOJIeMbl, YMEHHUE apryMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3PEHHS, HAXOJIUTh
IMyTU pCHICHUS MMO3HABATCIIBHBIX 3aJia4, YCTaHABJIMBATh NPUIMHHO-CICACTBCHHBIC CBA3HU MCKIY
CTpPOCHHEM, CBOMCTBAMHU M NMPUMEHEHUEM BEIIECTB, B JOTMUYECKOM PACCYXJIECHUU U PEUICHUH
3a/1a4d HET OmMOO0K, 33a/1a4a penieHa paruoHaIbHBIM CIIOCOO0M;

- OTMETKA «XOPOILI0» BHICTABISETCS CTYACHTY, €CIIM OTBET MOJIHBIA U MPAaBUIBHBIA Ha
OCHOBE W3YYCHHBIX TEOpWUW, MaTepual H3JI0KCH B  ONPEACICHHOW  JIOTHYECKOH
MOCNE0BATEIHbHOCTH, TPU 3TOM JOMYCKAIOTCS HECYIIECTBEHHBbIE OIMMOKM B OTBETax Ha
TCOPCTUUCCKHUEC BOINPOCHI HWIIM B PCIICHHWM 3aJa4yH, KOTOPBLIC CTYACHT MOKCT HCIPABUTH I10
YKa3aHUIO MPENoIaBaTeNs

- OTMETKA «Yy/JAOBJIETBOPUTEIbHO0)» BBICTABISICTCS CTYICHTY, €CJIH OTBET IOJHBIH, HO
Opy OSTOM JIOMYIEHA CYIIECTBEHHas OmMHOKa WM OTBET HEMOJHBINA, HECBI3HBIM, HE
MNPOABIAIOTCA YMCHHA TPUMCHATH TCOPECTUUCCKHUE 3HAHUA IIpW PCHICHUHW IIPAKTUYCCKHX
npo0yieM; 3HAHUE MpeaMeTa C 3aMeTHBIMU MPoOeTaMu, HETOYHOCTSIMHU, HO TAKHMMH, KOTOPbIE HE
CITY>KaT TMPEMNSTCTBUEM JIs TalIbHEHUIIEro 00y4ueHus

- OTMETKAa «HEeYA0BJIETBOPUTEJIbHO» BBICTABISETCS, €CIU OTBET OOHAPYKUBAET
HE3HAHHE OCHOBHOTO COJIEP)KaHUs y4eOHOTO MaTepuasa

OneHouHBIE CpencTBa Il WHBAJIUAOB M JIMI[ C OTPAHUYECHHBIMH BO3MOXXHOCTSIMH
3/I0pOBbSI BEHIOMPAIOTCS C YIETOM MX WHIUBUAYAIBHBIX MCUXO0()U3NUECKUX OCOOCHHOCTEH.

— Tpu HEOOXOIMMOCTH HWHBAIWIAM W JIUIAM C OTPAaHUYCHHBIMH BO3MOXKXHOCTSIMHU
3710pOBbS ITPEAOCTABIISAECTCS AOMOJHUTEIBHOE BPpEMS IS IOJATOTOBKU OTBETA HA DK3AMEHE;

— MpU TPOBEICHHUH TIPOIIETYPHI OLICHUBAHUS PE3yJIbTaTOB OOYUYCHHSI WHBAIHMIOB U JIUII C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 30POBbS IPEYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKUX
CPENICTB, HEOOXOIUMBIX UM B CBSI3M C MX WHIUBUYAIbHBIMA OCOOCHHOCTSIMH;

— TIPH HEOOXOAMMOCTH JJIsl 00YJAIOIIUXCS C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3I0POBbSI
U WHBAIWIOB TPOIEAypa OIEHUBAHHUS PE3YIbTATOB OOYYCHHUS 110 JUCIHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIlOB.

[Iponienypa olieHMBaHUSI PE3YJIBTATOB OOYUCHMS] MHBAIUIAOB M JIUIl C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMH 37I0OPOBbSl MO JUCHUILTUHE (MOAYNIO) MpeaycMaTpuBaeT MPEI0CTaBICHUE



uHpopMmanuu B (opMax, aJanTUPOBAHHBIX K OTPAHMUYCHHSM HX 3J0POBbS U BOCIPHSITHS
nHpopmanuu:

JUis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1€4aTHOW (hOpMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st U1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).

5.1 OcHoBHast 1MTEpaTypa:

1 OCHOBBI aHAJUTHUYECKON XMUMHM: YU4EOHMK JUIsl CTYIAEHTOB By30B. T. 2. MeTobl

XuMu4eckoro ananmsa / moja pea. FO. A. 3onorosa. - 4-¢ u3j., nepepad. u aorm. - M.: Akagemus,
2010.

2 Kpuctuan I'. Ananutudeckas xumusi: B 2 T. T. 2/ niep. ¢ anra. A. B. 'apmarmma u
ap. - M.: BUHOM. JlaGopatopus 3uanuit, 2009.-504¢

3 Otro M. CoBpeMeHHbIE METO/bl aHAJUTUYECKONH XMMUU : YUeOHHK /IS BY30B /
I[Tep. ¢ Hem. mox pen. A. B. M'apmama. — 3-e u3n. — M.: Texaocdepa, 2008. — 543 c.

4 bynanos, B.B. Xumuueckas KuHETHKa [DIEKTpOHHBIM pecypc]| : ydeOHOe

noco6ue / B.B. bynanos, T.H. JlomoBa, B.B. PeiOkun. — Dnekrpon. nan. — Cankrt-IlerepOypr
: Jlanp, 2014. — 288 ¢. — Pexxum mocryma: https://e.lanbook.com/book/42196.
5.2. JlonosHuTeIbHAS JIUTEPATYypPa

1. 3onoros, FO.A. Xumnueckue tect-meroanl ananusa / FO.A 3omoros, B.M HBanos, B.I'
AwmenuH. —M.: Enuropuan YPCC.— 2002

2. bynanos, B.B. Xumunyeckas KMHeTHKa [DNEeKTpOHHBIN pecypc] : ydeOHOe mocobdue /
B.B. bynanoB. — Dunektpon. aan. — MBanoso : UI'XTY, 2011. — 177 ¢. — Pexum nocryna:
https://e.lanbook.com/book/4527.

5.3. Illepuoanyeckne U31aHNUS:

«KypHan ananuruueckoir xumun», Poccusi, Mockaa.
«3aBojckas nmaboparopus. J[narnoctrka matepuanoB», Poccusi, Mockaa.
«AHanuTHUKa U KOHTPOJIb», Poccus, ExaTtepunOypr.
«Spectrochimica Acta. Part B», uznarenscto Elsevier
«Analytical Chemistry», uzgarensctBo ACS
«Journal of Analytical Atomic Spectrometry», n3narenscto RSC
6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKAIIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHUILIMHBI (MOAYJIS).

o E

http://teksert-nth.qubkin.ru
http://www.sciencedirect.com
http://www.rsc.orghttp://www.scirus.com/



http://teksert-ntb.gubkin.ru/
http://www.sciencedirect.com/
http://www.rsc.org/
http://www.rsc.org/

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/

7. MeToan4veckue YKazaHnus Jisg oﬁyqamumxca nmo OCBOCHHIO UCIHUIIJIMHBI

(MomyJist).

1. A. M. EropoB u ap. Teopuss u mpakTuka UMMyHO(EpPMEHTHOTO aHanu3a. M.:
Beiciias mikosa. 1991.

2. Pemernsik E.A., Hukutuna H.A. Xpomarorpaduueckue M TECTOBBIE METOJbI

aHanmza: yuyeOHoe mocobue. B 24. Y 1. TecroBbie meronsl anamus / E.A. Pemernsk, H. A.
Huxkurtuna. — X.: XHY umenu B.H. Kapasuna, 2011. — 88 c.

[To xypcy npemycMOTPEHO MpOBEACHUE JEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCs
OCHOBHOW CHCTEMaTH3UPOBAHHBIH MaTepHal M Pa3bsCHAIOTCS HauOoJee CIOKHBIE AaCIEKTHI
U3y4aeMbIX METO/IOB aHAJIN3A.

Ha naGopaTopHBIX 3aHATHSAX CTYAEHTHI 3aKPEIUIIOT IOJYYCHHBIE TEOPETHUECKHE
3HAHUS, OCBAaMBAIOT CHEIU(PHUKY M MPUHIMIT PA0OTHI aHATTUTHYECKOTO 000pYyI0BaHHUS, CIIOCOOBI
NOJTY4eHHS aHATMTUYECKOrO CUTHAJIA U TIepexo/ia K KOHIEHTpaluy aHanurta. [Ipu moaroroBke K
nabopaTopHoil paboTe HEOOXOAWMO BHHUMATEIBHO H3YYUTh TEOPETHYECKHH MaTephall o
JaHHOW pPaboTe, TEXHHWKY BBIIOJHEHHS SKCIEPHUMEHTA, O3HAKOMHUTHCS C HMHCTPYKUUSAMH K
npubopam, KOTOpbIe UCTIOIb3YIOTCS TIPU BHITIOTHEHUN PAOOTHI.

OO0pa6oTka pe3yabTaTOB JaGopaTopHbIX pador. OTuér o ;abopaTopHOUl pabote
JIOJDKEH COJIEPXKATh BCE TOJTYYCHHBIC SKCIIEPUMEHTAIBHBIC PE3YJIbTAThl, HEOOXOAUMBIC PACUETHI
1 BBIBOJHI. Otuér AOJDKCH NPECAOCTABIIATHCA MPENOoAaBaTC/It0 JJIA MPOBEPKU B TCUCHUC HCOCTINU
noclie BBIMIOJIHEHUs J1abopaTopHoi padoThl. [IpoBepka nmabopaTtopHoil paboOThl COMTPOBOKAAETCS
CO6GCCHOB3HH€M C HpernoaaBaTciICM. BLITOTHEHHBEIMA ~ CYUTAIOTCA  TOJIEKO IIPUHATHIC
npernojaBaTeneM J1abopaTopHbie pabOTHI.

BakHeliliuM 3Tanom Kypca siBJIsieTcsi CaMOCTOsITeIbHasA padoTa no JMCUHILIMHE, B
paMKax KOTOPOil CTYAEHTbI OCYILIEeCTBJSIIOT TMPOPadOTKY YYEOHOro (TEOPETUUYECKOTO)
MaTepHuaia, TIOATOTOBKY K TEKYIIEMY M NPOMEXYTOYHOMY KOHTPOJIIO, a TAK)KE€ BBIITOJHSIOT
WHIMBHyaJIbHBIC 3a1aHus (HapuMep, TOTOBAT KOPOTKHE COOOIICHNUS M TIPE3CHTAIIHH).

Ilepen pemeHneM 3aaay HEOOXOIUMO BHUMATENBHO M3YYUTh TEOPETHUECKUI MaTepuall,
npopa0oTaTh KOHCHEKT JIEKIMH, pa3o0paTb MNpUMEpbl perieHus 3anad. Pemenue 3amau
peKOMeH/yeTcs HauMHaTh C Haubojee MPOCThIX, ONM3KMX K MMEIOIMIMMCS B 3aJauHUKe
npuMepaM. He pexoMeHayeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (POPMYIBI, KOTOpHIE
BBIBOJSATCS B IPUMEpAX PELICHUs 3a/ad. 3auch B TETPaIu JODKHA COJepKaTh (OPMYIIbI U BCe
BBIUUCIICHHSI C yKa3aHWEM CIMHHIl M3MepeHHs. [Ipu BBUHCICHHSIX HEOO0XOAWMO OO0pamiarth
BHUMaHME Ha WX TOYHOCTH (MCHOJIb30BAaHME HYKHOT'O YHUCIA 3HAaYalMX HU(pP) U COOI0eHHe
TIPaBUJT OKPYTIICHHUS.

IIpy moaroroBke KpaTkKoOro /[OK/JIaJAa ¢ KOMIBLIOTEPHOH Hpe3eHTaluei
apryMEHTHPYETCSI aKTyallbHOCTh TEMBI, BBISBIISIETCS MPAKTUYECKOE U TEOPETHUECKOE 3HAUCHUE
JaHHOTO uccienoBaHusa. OCHOBHAs 4YacTh JOKJIaJa pAacKpbhIBaeT coJepkKaHue TeMmbl. B
3aKIIIOYCHWHM B KpaTKO ®W c©karoi (opMe W3/IaraloTrcs TOJYYCHHBIE PE3YJbTaThl,
IpeJCTaBIIAIOINE COO0 OTBET Ha IMIaBHBINA BOIPOC MCCIeI0BaHM. 3/1€Ch K€ MOT'YT HAMEUaThCs
U TaTbHEHTIINE TIEPCTIEKTUBEI Pa3BUTHS TEMBI.


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://www.anchem.ru/literature/
http://webofknowledge.com/
http://www.scopus.com/
http://www.elibrary.ru/

B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
30pOBbsI OOJIBIIIOE 3HAYECHHE HMECT WHAWBHAyalbHas ydyeOHass pabora (KOHCYJIbTAllUH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO MPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCO6CTBYIOH_[I/IM HHIUBUAYaJIU3allun 06yquH51 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTAa
MEXIy IMpernojaBaTesieM W OO0yJYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXHOCTSMHU 3J0POBbA.

8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 MPOLEcca Mo AUCHUIINHE (MOYJII0).

8.1 IlepeuyeHb HHPOPMAIMOHHBIX TEXHOJIOTHIA.
Hcnons30BaHue 2JEKTPOHHBIX IIPE3EHTALNN IIPU IIPOBEICHUH TPAKTUYECKUX 3aHATUH.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHus .

Heo6xoaumo nporpammuoe obecriedenue s cnekrpodoromerpa UV-1800 (Shimadzu),
cnektpoporomerp UV-2401 PC (Shimadzu) u apyroro COBpEMEHHOIO AaHAJTUTHYECKOIO
obopymoBanus. IIpu BBIOJHEHNH JTa0OPATOPHBIX PabOT M MOJArOTOBKE IPE3EHTAIINI BO BpEMSI
3aIIUThl pedepaToB UCMONB3yeTcs nmporpammHoe obecneuenune Microsoft Office (Word, Excel,
PowerPoint).

8.3 Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM:

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

9. MarepunanbHo-TexHH4YecKkass 0a3a, HeoOxoamMasi UIA  OCYIIECTBJICHHS
o0pa3oBaTeIbHOIO NpoLecca N0 AUCHHUILIMHE (MOYJ110).

No Bi paor MarepuanbHO-TeXHUYECKOE 00ecreyeHne AUCIMIINHBI
(MOZysT) U OCHALIICHHOCTh
1. JleknonHble 3aHaTUs | JIeKIIMOHHAs ayIUTOPUS
2. Cemunapckue 3anatus | He npegycMoTpensl
3. JIaGopaTopHsble JlaGoparopusi, yKOMIUIEKTOBaHHasi  CHEIMATU3UPOBAHHOM
3aHATUS nabopaTopHOIl MeOeNbl0 U AaHATTUTUYECKUM 00O0PYAOBAHUEM B
COOTBETCTBUH C nporpaMMoil  1abopaTOpHBIX  paboT
(ciekTpodotomeTphl B BuaAUMON u Y® obnacreii, pH-MeTpsl,
DIICKTPUIECKHE BHOPOCMECHTEIH, DIICKTPOILIHTHI).
4. Kypcosoe KypcoBbie paboThl HE PeyCMOTPEHBI
IIPOEKTUPOBAHHE
5. I'pynmoBsie VYyeOHble mOMelieHUs: (aKylbTeTa XUMHUU U BBICOKHX
(MHOUBHIYyaTBHbIE) TEeXHOJIOTUN
KOHCYJbTaIIN
6. Texymuii  KOHTpoJb, | YueOHbIe MOMelleHus (QaxkyiabTeTa XHUMHU M BBICOKHX
MIPOMEKYTOYHAs TEXHOJIOTHil
aTTecTanus
7. CamocrosiTenbHas CamocTrodaTenbHass paboTa CTYIAEHTOB OCYIIECTBISETCS B
paboTta yuTanbHbIX 3aynax Oubmmoreku KyOI'Y, 3ame pedeparuBHBIX
KypHasioB, BbluMcauTenbHoM 1ieHTpe KyOI'Y, Wurepner-



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

IICHTPE, a TAaK)Ke OPYrUX aymIuTOpusxX (akyibTeTa XHUMHU U
BBICOKHX TE€XHOJIOTHH C BO3MOKHOCTBIO INOAKIKYCHHUSA K CETH
«aTepHET», TPOrpaMMOil  3KPAaHHOTO  YBEJIHYCHHUS U
JIOCTYTIOM B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIIbHYIO
Cpe/ly YHUBEPCHUTETA.




