MunmcTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit denepannu
®enepalibHOE rOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHMs
«KyOaHCckuil rocy1apCTBEHHBI YHUBEPCUTET)
@DaKyJIbTET XUMHUU U BBICOKUX TEXHOJIOTUI

YTBEPXIAIO

[TpopexTop no yuebHOM pabore,
KaueCcTBY 00pa30BaHMsI — TIEPBBIM
IIPOPEKTOP Xarypos T.A.
« _» 2019r.

PABOYASI MPOIPAMMA JUCHMITJIMHBI (MOJIYJIST)
b1.B.05 KWHETUYECKHWE 1 TECT-METO/Ibl AHAJIM3A

Hanpasnenue noarorosku/crnenuansHocTh 04.03.01 Xumus
Hanpasnennocts (mpoduiis)/ cnenuanuzanus AHaIUTHYECKAs] XUMUS
®opma 00ydeHHs OuHas

KBanugukanus (cTenenb) BHITYCKHUKA OaKaiaBp

Kpacuomap 2019



Pabouas nporpamma qucuurinibl «KUHETHUECKHE U TECT-METOIbI AaHATTN3a)»
COCTaBJICHA B COOTBETCTBUU C (helepaibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEILHBIM
ctangapToM Beiciiero oOpazoBanus (PI'OC BO) mo HampaBlieHHIO TOATOTOBKH
04.03.01 Xwumwusi, yTBEpKIEHHOTrO mpukazoM MuHoOpHayku P® Ne 210 or
12.03.2015.

IIporpammy cocraBui:
JIx.H. Konmuna , moueHT kadeapol
aHAJIUTUYECKash XUMUS, KaHJ. XUM. HayK e

PabGouass mporpamma gucuuiinHbl «KHWHETHYECKHE U TECT-METOJbl aHAIH3a»
yTBEPKJICHA Ha 3ace/laHuU Kaeapbl aHATUTUYECKOU XUMUU
npotokosI Ne 6 « 06 » mag 2019 r.

ey
3aBenytomuii kadenpoit Temepaamies 3.A. %

PaGouas mporpamMmma o6cyxeHa Ha 3aceJaHuu Kadeaphl aHATUTUIECKON XUMUH
npotokosl Ne 6 « 06 » mag 2019 r.

—
3aBenytomuii kadenpoit Temepaamies 3.A. %

VYTBepkaeHa Ha 3aceJaHuH y4eOHO-METOANYECKO KoMHccun (pakynbTeTa XUMUU U
BBICOKUX TEXHOJIOIUI

npotokos1 Noe 6 « 16» mas 2019 r.

IIpeacenarens YMK ¢paxynbrera Ctopoxenko T.I1.

PenenseHTnl:

HNunenko [.A. renepanshbiil aupextop OO0 «Dup-Jlad»

1 Hesin v 3a1auM U3yYeHU s TUCHHUILUIMHBI (MOYJIs).
1.1 Ilesb 0OcBOEHMS IUCHUNIMHBI.



dopmupoBaHue KOMITETEHIUH B cOOTBETCTBHH ¢ TpeboBanusiMu ®I'OC BO moaroroBku
OakanaBpoB 1o HampaBieHuto 04.03.01 «Xumus»; popMupoBaHue y CTYJEHTOB KOMIUIEKCHBIX
3HAHUU O MPUHIUIIAX, 3aKOHOMEPHOCTSIX, a TAKXKe 00JIaCTAX MPUMEHEHUS! KWHETHYECKUX U TeCT-
METOJIOB aHAJN3a.

1.2 3agaun AUCHUILIMHEI.

B coorBerctBun ¢ TtpeboBanusmu PI'OC BO mno QopmMupoBaHuio KOMIETCHIUH,
KOTOPBIMH JIOJDKHBI 00J1aaTh CTYIAEHTHI, ISl OCBOCHUS AUCHUILIMHBI HEOOXOAUMO PEIIUTDH PSiT
3a/la4y: PacKpbITh TEOPETUYECKHE U METOJOJIOTMYECKHE OCHOBBI JUCUUIUIMHBI, PAaCCMOTPETh
OCHOBHBIE IKCIIEPUMEHTAJIbHbIE METOAbl XUMUYECKOM KMHETUKU, PACKPBITh POJIb XUMHUYECKON
KMHETUKH B TNPUPOJHBIX M IMPOMBIIUICHHBIX Tpoleccax; chOpMUPOBATH MPEACTABICHUS O
(hopMUPOBAaHUM AaHAIMTUYECKOIO CHUTHAaja B KMHETUYECKUX M TECT-METOJaX aHalu3a, U3Y4HTh
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX TECT-METOJOB aHAJIW3a BEIIECTB; MPUOOPECTH HAaBBIKH
MPOBEJICHUSI XHMHUYECKOTO SKCIIEPUMEHTa U PAOOTHl HAa COBPEMEHHOM Y4eOHO-HAyYHOM
000pyI0BaHUM.

1.3 MecTo AucuumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Juctunnuna «KuHeTndeckre U TeCT-MeTO/Ibl aHAIN3a» BXOJIUT B BAPUATUBHYIO YaCTh
JUCIHUIUIMH y4eOHOro IUIaHa MOATOTOBKHM OakanaBpoB Mo HampasieHuto 04.03.01 Xwumws,
KOTOpasi JIOTMYECKH CBsi3aHA CO CJICAYIONIMMH JUCUUIUIMHAMU: HEOpraHUYecKas XUMHUs
(cBOWMCTBA HEOPraHMYECKHX BEIICCTB MW XHWMHUYECKHX DJJICMCHTOB); aHAJIMUTHYECKAs XUMUS
(ocHOBBI aTOMHOW W MOJIEKYJISPHON CIIEKTPOCKOIIMK); OpraHW4YecKas XWUMHs (CBOWCTBA
OPraHWYECKUX BEIICCTB, OPTaHMYECKHE PEarcHThbl, KOMILJIEKCHl HEOPTaHMYECKUX BEIIECTB C
OpraHWYECKUMH JIUTAHJIaMH, KOMIUICKCOHBI, SKCTPAKIUA U Jp.); GU3HYECKHE METOAbl aHaJIn3a
(OCHOBBI CIEKTPOCKOITMYECKUX METOJ/IOB aHAJIN3A).

[TapannensHo ¢ kypcom «KuHeTHYecKMe M TECT — METOJbI aHaiu3a» oOydaroluecs
n3y4yaroT «MeToabpl SKOAHATUTHYECKOTO KOHTPOJIA CYNEPIKOTOKCUKAHTOBY», YTO IO3BOJISET
paciIMpuTh U YrayOUTh UX 3HAHUS O BO3MOXKHOCTSIX MPAKTHYECKOTO MPUMEHEHHUS IaHHBIX
METOJ0B aHaIu3a.

1.4 Ilepeyenb MJIaHMpyeMbIX Pe3yJbTATOB 00y4YeHHSl 1O JAMCUMILIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTeIbHON MPOrpaMMblI.

W3ydyeHne paHHOMW y4yeOHOM JMCUUIUIMHBI HAmpaBiIeHO Ha (QOpPMUPOBaHUE Y
oOyyaromuxcs o0uienpopeccuoHaIbHBIX U TpodeccnoHanbHbx komnereHmii: [1K-1, ITK -5.

Ne Nunexc Copepxanue B pesynbrare nzydeHus yaeOHON AUCIUILTAHBI
B oOyyJaroruecs
g, | KOMIET |  KOMMeTeHLHH JTOJKHBI
eHnuu | (Wim e€ yacTu) 3HATh yMeTh BJIA/IETh
OCHOBHBIE HCIIOJIh30BaTh HaBBIKAMH
3aKOHBI (U3UKO- | OCHOBHBIE MpUMEHEHUS
Cnocoben XUMHUYECKUX 3aKOHBI XUMHUH OCHOBHBIX
[IPUMEHSTD
b croprbie sacons | TPOLECCOB, JUIs1 OOBSICHEHUSI  [3aKOHOB XUMHH
1 OCHOBHBIE crenupuku npu
hakoHOMepHocTH | O/IOKEHNA MTOBEJICHUS 00CyXICHIHU
pasBUTHS TEPMOJUHAMUKHA | XUMHYECKUX TTOTYYEHHBIX
 HATTHTHYECKOI Y KUHETUKU MPOLIECCOB, pe3yabTaToB, B
XUMHH [IPH XUMUYECKHUX MIPUMEHSATH TOM YUCIIE C
hHannse IIPOLIECCOB, MOJTyYEHHBIE MPUBJICYCHUEM
[TOJTYYCHHBIX CITOCOOBI TCOPCTUUCCKHUEC U  |[ITPHUKITATHBIX
1. |IK-5 |pesynbraroB nepexozia oT MIPUKJIaTHbIC POrpaMMHBIX
AQHATMTUYECKOTO | 3HAHUS B KOMILJIEKCOB.
CUTHaJIa K MIPaKTUYECKON
KOHIIEHTPALUH JIeATEeTbHOCTH,
aHaJINTa, TUITHI paccCUHMTHIBATH
peakuuii u KOHIIEHTPALUIO




IIPOLIECCOB B aHAJIUTA IO
AHAJIMTUYECKON pe3yibraram

XUMHH, U3MEpEeHus

OCHOBHBIE AHAJTUTHYECKOTO

METO/bl aHaJIN3a, | CUTHAA.

TEOPETHUYECKHE

OCHOBBI

COBPEMEHHBIX

TECT-METO/I0B.

2 I1K-1 CIIOCOOHOCTBIO | OCHOBHBIE IIPUMEHSITh HaBbIKaMU
BBITOJIHATH METOAMKH COBpPEMEHHOE paboTsI Ha
CTaHJapTHbIE IIPOBEACHUS o0opy0BaHue, COBPEMEHHOM
oIepaLuu 1o aHAJIM30B C o0pabaTbIBaTh U | aHATTUTHYECKOM
[IPE/UIaraéMbIM | MCIIOJIb30BAaHUEM | COIIOCTABIISATh 0o0opy0BaHuUH,
METOAMKAM
aHaIu3a. KMHETHUYECKUX U | pe3ysbTaThl METOA0JI0THel

TECT-METO/IOB, UCTIBITAHUH, IIPOBEICHUS
OCHOBHbIE IPOBOJIUTH Ka4eCTBEHHOI'O
puOOpHI U aHaIu3 ¢ u

o0opyoBaHue UCIOJIb30BAaHUEM | KOJIMYECTBEHHOIO
IS aHAJIN3a TECT-METOZ0B U 0 aHaJIu3a.
BEILIECTB, a TAK)KE | IPEJCTABIATh

npaBuia Texuuku | [lomydyennsie

0€301aCHOCTH pe3yiIbTaThl

2. CTpyKTypa U coiepKaHue JUCHUILIHHBI.

2.1 PacnipeaesieHne TPYA0€MKOCTH JUCHHMILIMHBI 10 BHAaM padoT.

O6mmas TpyA0EMKOCTh IUCHUIUINHBI cocTaBisieT 4 3au.eq. (144 yaca), ux pacnpeneneHue
10 BUJIaM pa0oT MpecTaBiIeHo B Tabnuie (011 cmyoenmos ODPO).

Bun yuebHoit paboTbl Bcero CemecTpsl
4acoB (uacel)
8 - - -

KonrakTHasi paboTa, B TOM 4HcJIe: 84,3 84,3
AyAUTOpPHBIE 3aHATHS (BCEro): 80 80
3aHsATHS JEKIIMOHHOTO TUTIA 20 20 - - -
JlaGopaTopHbIe 3aHATHS 60 60 - - -
3aHsATHUSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MPAKTUYECKHE 3aHITHSI) ) ) ) ] )
Nuas koHTaKTHasi padoTa: 4,3 4,3
Kontposs camocTositenbHo pabotsl (KCP) 4 4
[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTejibHasi pab0oTa, B TOM YHCJIe: 33 33
Kypcosas paboma - - - - -
IIpopabomxka yuebrnozo (meopemuueckoco) mamepuana 18 18 - - -
Buinonnenue unousuoyanvnuix 3a0anuii (n0020mosKa 5 5 i i i
cooOwenull, npe3eHmayuil)
Pegepam - - - - -
[ToaroToBKa K TEKyIeMy KOHTPOJIFO 10 10 - - -
KoHTpoJib:
IToaroToBKa K 3K3aMeHY 26,7 26,7
OO0mas Tpy10eMKOCTh gac. 144 144 - - -

B TOM YHCJIe KOHTAKTHAs 84,3 84,3




padora

3a4. e[

2.2 CTpykTypa IMCUHMILIMHbI:
Pacnpenenenue BugoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Pazensl (TeMbl) TUCIUTUIMHEI, H3y9aeMble B 8 cemecTpe (ounas ¢opma)

KomanuectBo yacos
No HammenoBanwme paznenos (Tem) Beero Ayzgg())[; :aﬂ S;T:;:;ﬂ
JI 113 JIP | pa6ora
1 2 3 4 5 6 7
1 [TeopeTnueckrne OCHOBbI KHHETUYECKUX METO/I0B 113 2 i 8 4
AHATN3a
MeTonbl n3MepeHus: CKOpoCTH peakiuu. OnpeaeneHue
2.  coaepiKaHUs aHAM3UPYEMBIX BEIIECTB 110 JAaHHBIM 14 2 - 8 5
KMHETUYECKUX U3MEPEHUN
3. [Knaccudwukanus peaxiuii HCHIOIb3yEeMBbIX B 10 9 i 6 4
KHHETUYECKIX METOJaxX
4.  [Hexaranmtuueckue peakuuu 6 2 - 6 2
5.  |CopOLUMOHHO-KATATUTHYECKUN METO/T 6 2 - 4 2
6. [XapakTepuCTHKa TECT-METOJIOB 8 2 - 6 4
7. |061mas xapakTepUCTHKA CPEACTB JUIsl TECTUPOBAHMUS 7 2 - 4 2
8 MeTposioruueckre XapakTepUCTUKHA BU3yaIbHOTO 10 9 i 6 5
TECTOBOTO aHAJIM3a
broxumuyeckue meropl. DepMeHTaTUBHBIE TECT-
9. |Meronsl 6 2 - 6 2
10. [MmMmyHHBIA aHamu3. buonornueckue MeTo bl aHasM3a | 6 2 - 6 3
Hmozo no oucyuniune: 84,3 | 20 - 60 33
2.3 Copnep:xanue pa3ienoB (TeM) TUCHHUIINHBI:
2.3.1 3aHATHSA JEKIMOHHOTO THIIA.
dopma
Haumenosanue
Ne Copneprxanue paszzena (TeMbl) TEKYIIETO
paszzaena (Tembl)
KOHTPOJIS

Teopetnueckne
OCHOBBI KHHETHYCCKUX
METOJIOB aHalln3a

Teopus akTUBHBIX coynapeHui. Teopus
repexoiHoro coctosaus. Knaccudukarus
KMHETUYECKUX METOJI0B. 3aBUCHUMOCTh CKOPOCTHU

YcTHbI onpoc.

1 [peakiuy OT KOHIIEHTPALMU pearupyromux
BelecTB. Binsinue psaa ¢pakTopoB Ha CKOPOCTh
XMMHYECKUX peakiui. Kartanutuueckui u
HEKATAJIUTHYECKNUI BApPHAHTHI METO/IOB.
Metonbl usmepenus [MeToabl H3MEPEHUST CKOPOCTH PEAKIIMH. VYceTHBI onpoc.
CKOPOCTH peakuuu. |OmnpenenacHue nopsika peakiiuu, KOHCTaHThI 3aluTa yCTHBIX
Onpenenenue CKOPOCTH peakli, SHEPruu aKTUBALIUU. noknanos. JIP.
coJiepKaHus Onpenenenue conepkaHns aHAIU3UPYEMBIX Kop.:
aHAJIM3UPYEMBIX  |BELIECTB 10 JTaHHBIM KHHETHUECKHUX U3MEPEHUH. Pemenue n
2 | BemecTB 1o JaHHBIM |CII0COO TaHT€HCOB, PUKCUPOBAHHOTO BPEMEHU M | METOAUYECKUI
KMHETUYECKUX (bUKCUpPOBaHHON KOHIIEHTPAIUH, UX aHayIn3 3a/1a4.
U3MEPEHUI BUJOM3MeHeHHs. Meton 106aBok. Onpenenenue
HEU3BECTHOMN KOHIIEHTPALUU M0 JTUTETbHOCTU
WHIYKIIMOHHOTO Nepuo/ia. AHAIN3 CMECH BEILECTB
[yTeM W3MEHEHHUs YCIOBUM MPOBEACHUS PEaKIUu.
Knaccudpuxanus  [Tumsl peakuuii, MCIIONB3yEeMbIX B KHHETUYECKUX | Y CTHBIH ompoc.
peaxuuit Metonax. [lonsiTue 06 akTHBaTOpax u 3ammTa yCTHBIX




HCIIOJIB3YEMBIX B

nHrHOuTOpax. YyBCTBUTEIBHOCTD U

nokiaanos. JIP.

KMHETUYECKUX CEJIEKTUBHOCTh KHHETUYECKUX METOJ0B, ITyTH UX
3 METOAAX noBblleHUs. BiusHue «ponay Ha
4YBCTBUTEIbHOCTh KUHETUYECKUX METOJI0B
aHaJIN3a U IIyTH YMEHBILIEHUS 3TOrO BIUSHUS.
DKCIPECCHOCTh METOJI0B, UX TOYHOCTb,
BO3MO>XHOCTb aBTOMATU3aLIHH.
Hekaranutuueckue [BbICTpbIC U MEAJICHHBIC HHIUKATOPHBIE PEAKIIMK. | Y CTHBIN OIIPOC.
4 peakuuu ®epmeHTaTUBHBIE peakiuu. lIpenmymecrsa u JIP.
HEJO0CTAaTKA KNHETUYECKMX METOJIOB aHAJIN3a B UX
KATaJUTUYECKOM M HEKAaTAJIMTUYECKOM BapHaHTaXx.
OKCTPaKLIMOHHO-KATATUTUYECKUE METOIBI. YceTHBIT onpoc.
CopO1roHHO- CopOnroHHO-KaTauTHYeCKuii MeTo 1. [Ipumepbr JIP.
S) KAaTaJIUTUYECKUN  |MCIOJIb30BAaHUS KUHETUYECKMX METO/I0B AJIs
METOJ OIIpEeEICHUsI HEOPTaHNYECKUX U OPIraHUYECKUX
COEAMHEHUH B pa3IMYHbIX O0BEKTAX.
XapakrepucTuka TecT- [TecT-cucremsl, TeCT-CpeICTBa, TECT-METOAUKU. YcTHBIl onpoc.
METOJI0B Knaccudukanus rect-cucrem. O6uue 3amuTa yCTHBIX
[IPEACTABICHUSA O METOAOJOTHH CKPUHUHTA C noknanos. JIP.
6 [TOMOLIBIO TECT-CUCTEM. Peakiiuu U peareHTsl.
OcHoBHbIE TPeOOBaHUS, IPEIBABISEMbBIE K
peakuusM. OCHOBHBIE MaTe€pHAJIbl U CPELIBI,
HCII0JIb3YEMBIE I CO3JaHMsI TECT-CHCTEM.
O6mas Wunukatopuele Oymaru. MHaukaTopHble VYcTHBII onpoc.
XapakTepucTuka  [mopouku. Maaukaropusie TpyOku. TabneTku u JIP.
7 CPEICTB AJIs 10/100HbIe GopMbI. ['0TOBBIE pacTBOPEHI B
TECTUPOBAHUS kaneapHUaX. CaMOHaNOIHSIOIIMECS
KaneapbHulpl. [laccuBHBIE JO3UMETPBI.
Mertponornueckue [AHATUTHYECKUN CUTHAI U CITIOCOOBI €T0 YcTHbIM onpoc.
8 XapaKTepUCTUKU  [PETUCTPALIUU B TECT-ONPEAEIICHUAX. L{BETOBBIE JIP.
BHU3YyaJbHOTO [TKaJIbI.
TECTOBOT'O aHaJIN3a
buoxumuueckue  |CymiHOCTh OMOXMMHUYECKHUX METOAOB aHanu3a. x [YcTHbli ompoc.
METO/IbI MECTO CpEIN APYIUX AHAIUTHYECKUX METOOB. JIP.
depMeHTaTUBHBIE METO/IbI aHaNu3a. depmMeHT-
CcyOCTpaTHbIE KOMITJIEKChl. AKTUBHbIE [IEHTPHI.
9 KuneTnueckue 1 TepMOJIMHAMUYECKHE
3aKOHOMEPHOCTH (PePMEHTATUBHBIX PEAKIINM.
MexaHu3Mbl (PEpPMEHTATUBHOTO KAaTaJIN3a.
AxtuBatopbl. IHruOuTOpSl. Paznuunblie TUIIBI
WHTUOMpoBaHus pepMeHTOB. IHaIUKaTOpHbIE
(epMEHTaTUBHbIE pEaKIUU.
®epmenTaTuBHble  |[IMMOOUIM30BaHHBIE (DEPMEHTHI M UX IPUMEHEHUE [ Y CTHBIN OIpoc.
TECT-METO/Ibl B XMMHYECKOM aHanu3e. Pusndeckue u
XUMHAYECKHE METO1bI IMMOOMIIN3AIINH.
10 ®depMeHTHI, HanboJIee YacTo UCIOIb3yeMbIE B

XMMHUYECKOM aHanu3e. MeTo/pl aHau3a,
OCHOBaHHBIE Ha OIpPEIeICHIUH KOHEYHOTO
KOJIM4YECTBA IPOAYKTOB PEAKIIMH U HA U3MEPEHNUHU
HaYaJIbHOM CKOPOCTH PEAKITHH.

NmMmmyHHBINA aHAN3

CymiHocTh HMMYHHOTO aHanu3a. [loHsTHS 00
AHTUI€HE U aHTUTeNe. IMMYHHBIN KOMILIEKC.
Creun(uyHOCTh B3aMMOACHCTBHSI AaHTUTEI C
aHTUreHamu. MIMMyHHBIN aHAN3 ¢ pa3/ieJeHueM 1

YcTHBIN onpoc.
3amuTa yCTHBIX
JIOKJIaIOB.




11 0e3 pa3eneHus KOMIIOHEHTOB (T€TEPOTreHHBIN 1
TOMOTEHHBIN HIMMYHOAHAJIH3).
NmMmyHOMepMeHTHBIN aHann3. DEepMEHTHI,
HCIIOJIb3yeMbIe B UMMYHO(DEPMEHTHOM METOIE

aHajan3a.
buonornueckue Du3noI0rnYecKy aKTUBHBIC M HEAKTHUBHBIC YcTHBIN onpoc.
METOJBI aHAJIM3a  [COSIMMHEHUS. AHAIMTHYECKUM CUTHAI B K.p.: Pemienue
12 OMOJIOTHYECKUX METOLAX, CIIOCOOBI €T0 u
peructpaunu. MuaukaTopHbsiid opranusm. Tumel METOANYECKUI

VHJMKAaTOPHBIX OPraHW3MOB. MeTpoJiornyeckue | aHanus 3ajad.

XapaKTepUCTHKH OMOJIOTHYECKUX MeTO10B. O0nacTu
MPUMEHEHUS: aHaJTU3 00BEKTOB OKpYKaroIIei
Cpebl, JeKapCTBEHHBIX MPETapaToB, MUIIEBHIX U
CEJIbCKOXO03SIIICTBEHHBIX MPOJAYKTOB.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
3aHATUS CEMUHAPCKOTO TUMA Yy4EOHBIM IUIAHOM HE MPEAyCMOTPEHBI.

1.3.3 JlabGopaTropHble 3aHATHSI.

®opma
No HaumenoBanwue 1a00paTopHBIX paboT TEKYILETO
KOHTPOJIA
M3yueHue mpueMoB Nepexo/ia OT aHATUTUYECKOTO CUrHana K Pemenne n
KOHIIEHTpalUi. MEeTpOJIOTMYeCKUEe OCHOBBI AHAIIMTUYECKON XUMUHU. METOIUYECKUHI
1.|Pacduer noBepuTeNbHOTO HHTEpBAJA. BhIsBIECHNE TpoMaxa. MeTon aHaJIK3 3aJa4
HaWMEHBIIINX KBaJIPATOB.
Karanutruueckoe onpenesieHre Mapraiiia rno peakiiud BOCCTaHOBJICHUS Samura JIP
2.[MHAMTrOKapMHUHA ITEPOKCHUIOM BOIOPO/IA.
Omnpenenenue xenes3a (I11) mo peakunu OKUCIEHUS] METHIIOBOTO 3amura JIP
3.|opamxeBoro. Pacuer meTponornueckux xapaktepuctuk Metonuku: JJOK
u I10.
Karanutuueckoe onpenenenue meau (1) mo peakuuu oxucnenus 3amqura JIP
4.|cepocoaepxkaliux COeAUHEHHI, MOTUOTAT-HOHOM.
Ompenenenne kobanpTa(ll) ¢ HUTPO30-R-COMBI0, UMMOOMITM30BAaHHOMN B 3amura JIP
5.pxemaTnHOBOM IUIEHKE.
6.|Tect-onpenenenue kodanbta(ll) B BUAE THOIMAHATHBIX KOMILJIEKCOB, 3amura JIP
cOpOHMpyeMbIX Ha MEHOMOINYPETaHE.
KocBeHHoe oToMeTprieckoe onpeaesieHne Cyinb(haT-uoHOB, OcHOBaHHOe |  3arura JIP
Ha peakluy B3auMOJICHCTBUS HOHOB Oapusi ¢ HUTXPOMA3o0,
7.|MMMOOHUITN3UPOBAHHBIM B JKETTATHHOBOH TIIICHKE.
8.|Tect-onpenenenue cBunna (1) mo peakuuu ¢ GpOMIUPOTaIIONIOBEIM 3amqura JIP
KpacHBIM, UMMOOMIH30BAHHBIM B )KETTATHHOBYIO MaTPUILY.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl — HE IPEAYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecniedeHHsl IJI CAMOCTOATEIbHOI padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLY110)



[lepeuenpb yueOHO-METOUUECKOTO 00ECTIEUeHUS TUCITUTINHBI
Ne Bun CPC I10 BBITIOJIHEHUIO CaMOCTOATENbHON paOboThI
1| IIpopabotka yueOHOTO Pemernsax E.A., Hukutnna H.A. Xpomatorpaduueckue u
(TeopeTHuecKoro) TECTOBbIE METOJbI aHajau3a: ydeOHoe mocobume. B 2u. Y 1.
Marepuaia Tecrosbie meTonsl aHanmu3 / E.A. Pemetnsk, H. A. Hukutuna. —
X.: XHY umenu B.H. Kapa3zuna, 2011. — 88 c.
2 Brinonnenue T.b.Ilounnok, 3.A.TemepramieB. AHaIUTHUECKAs XUMMUSL.
WHIUBUAYaJIbHBIX CrieKTpOCKOIUYECKUE METObI aHANIU3a. Y 4eOHoe mocodue.
3ananuii (moaroroska [Kpacuonap, Kyol'Vy, 2006.
COOOIIECHMI,
pe3eHTAaIH)
3| IToaroToBka k Tekyiemy [(OCHOBBI aHAIUTUYECKON XUMUU: 337a4d U BOIIPOCHI: ydeOHOe
KOHTPOJIIO mocoOue /i CTyeHTOB YH-TOB / o pen. FO. A. 3omoToBa. -
I1371. 2-¢, ucnp. - M.: Boicmias mkomna, 2002

Y4eOHO-MEeTOINYECKIE MaTePUAIIBI JIs1 CAMOCTOSTENILHOM PabOThl 00yJarOIIUXCs U3
YHCIIa HHBAINOB | JIMI] C OTPAaHMYESHHBIMH BO3MOXKHOCTSIMH 3710pOBBs (OB3)
MPEIOCTaBIISIOTCS
B (hopMax, alalTHPOBAHHBIX K OTPAHUYEHHUSM HX 30POBbSI M BOCIIPUSTHS

uHpopMarmu: [ Ui ¢ HapyIeHUSIMU 3pEHHS:

— B IIeYaTHOW (hOpMe YBEINYECHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIst L ¢ HapyIISHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUsist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIH nepedeHb MOXeT ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa
00yJaroIuxcs.

3. O6pa3zoBaTebHbIE TEXHOJIOTHH.

B mnpouecce ocBoeHuss naHHOM y4eOHOM AMCLUIUIMHBI HCIIOJIB3YIOTCS CIENYIOIue
oOpa3oBaTeNbHble TEXHOJIOTUHU: ayAuTOpHas padoTa B BHJE TPaJAULMOHHBIX (HOpM: JIEKLUHU U
nabopaTopHOil paboThl; caMmocTosiTeNbHas padoTa CTYJIEHTOB, TIPYMNIOBBIE JUCKYCCUH.
Hekotopble pa3zenbl  TEOPETHYECKOIO Kypca paccMaTpUBAalOTCd C  UCIHOJIb30BAHUEM
orepeXxarolieil caMoCTOSTebHOW PabOThI: CTYJEHTHI MOJIyYaloT 33JaHUe HAa W3y4YE€HUE HOBOTO
MaTepuaia 0 €ro M3JI0XKeHHs Ha JeKuuu. [IperycMoTpeH moka3 3JeKTPOHHBIX Mpe3eHTaIHH
MO3BOJISIOMIMX BHM3YaIIbHO TMPEICTaBUTh XMMH3M MpoTekaHus peakuuid. s dukcamuu
TBOPYECKOT0 POABMKEHHS UCIIOIB3YETCSl PEUTHHIOBAsl CUCTEMA OLICHKH 3HAHUHN CTYAEHTOB I10
pe3yabTaTaM TMpPOBEPKH MOJYJIBHBIX KOHTPOJBHBIX paboT, NpUMEHseTcd 00cCyXkaeHue
pe3yabTaToOB pabOThI CTYI€HUYECKUX UCCIIE0BATEIbCKUX TPYIIIL.

[lpu peanuzanuu 00pa30BaTEIbHBIX TEXHOJOTUH HCHONB3YIOTCS CIEAYIOUIUE BUIbI
CaMOCTOSITENTbHONH PalbOThI CTYAEHTOB: PabOTa C KOHCHEKTOM JIEKIMM; pelIeHHe 3aaad u
ylpa)kHEeHHH 1o o0pasily; pellleHHe BapHaTUBHBIX 3aJady M YINPAKHEHUH; MOJArOTOBKAa K
nabopaTopHoil pabote; 00paboTka pe3yinbTaToB J1a0OPATOPHBIX paboT; MOMCK MH(pOpMAIK B
cetu MHTepHeT M nMTepaType; MOJIrOTOBKAa JOKJIaJa C KOMIBIOTEPHOH Ipe3eHTaluei;
MOJITOTOBKA K Caye 9K3aMeHa.

Komuu
Bun 3anatus | Micnonbs3yemblie HHTEpaKTHUBHBIE 00pa30BaTeIbHbIC
Cemectp €CTBO
(JI, TP, JIP) TEXHOJIOTHH
JacoB
8 JI, JIP Jlexnud ¢ 3neMeHTaMHU MeJarornuecKui 60
IBPUCTHUKH, OeceIbl, pa30op cuTyaruii, padboTa B




MaJIbIX IPYMIax, MPe3eHTAIMs JOKIa10B B
(dhopmare MUHH-KOH(pEpEHINN
Hmoeo: 60

IToaroroBKa yCTHOIO JI0KJIA/1a ¢ KOMIILIOTEPHOM NMpe3eHTanue

YcrHBIA okiian — pabota, coiepikamas KpaTKoe H3JI0KEHUE CYIIHOCTH KakKoro-JInOo
BOIIpoCa, TCMbl Ha OCHOBC HCCKOJIbKHUX ICPBOUCTOYHHUKOB, BBIIIOJHACMAA CTYACHTOM. ILOKHaI[
AOJDKCH COACPIKATH OCHOBHBLIC (baKTI/I‘-IeCKI/Ie CBCIACHUA H BbBIBOAbLI IIO pacCMaTpuBaACMOMY
BOIIPOCY.

CrpyKkTypa 10K/IaJa B IEYaTHOM BHJIE:

1. THUTYIBHBIN JIUCT.

2. Ornasnenue (IU1aH, COAep:KaHUE), B KOTOPOM yKa3aHbl Ha3BaHUs BCEX Pa3JesIOB
(IMyHKTOB IUIaHa) COOOLICHUS 1 HOMEpa CTPaHMII, YKa3bIBAIOIIME HAYAJIO0 ITUX Pa3JIeJIoB B TEKCTE
pedepara.

3. Beenenue.

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

u3 2-3 maparpadoB (IOANYHKTOB, pa3[eioOB) W MPEANOJAraeT OCMBICIEHHOE M JIOTMYHOE
W3JI05KCHUE TJIaBHBIX MOJIOKEHUM U HUJIEH, COAEP/KAIIMXCS B U3YyYECHHOM JuTepaType. B Tekcre
00s13aTeNbHBI CCHUTKH HA TICPBOMCTOYHUKH.

5. 3aKII0ueHue COJAEPIKUT IIIaBHbIC BBIBOJIBI, U UTOT'H U3 TEKCTa OCHOBHOM YacTH.
6. [TpuioskeHre MOKET BKIFOUaTh Tpa UKy, TAOIHIIBI, pACUCTHI.
7. bubnuorpadus (cnucok mutepatypsi). CIUCOK COCTaBISIETCS COTIACHO MpaBHIaM

OoubMorpaduuecKkoro OnucaHus.

BBenenue - HauanpHas 4yacThb TeKcTa. BO BBEJAEHUM apryMEHTHUPYETCS aKTyaJbHOCTh
UCCIIEIOBaHMsI, BBISBISETCS MPAKTUYECKOE U TEOPETUUECKOE 3HAYEHHUE JaHHOI'O MCCIIEOBAHMSL.
BBenenue moxer conepkarb 0030p UCTOYHMKOB MJIM DKCIIEPUMEHTAIBHBIX JTaHHBIX, YTOUHEHUE
WCXOJIHBIX TIOHSATUM U TEPMUHOB, CBEJICHUSI O METOJIaX MCCIICIOBAHUS.

OcHoBHasi 4acThb JOKIaJa pPAacKpbIBaeT coJep:kaHue TeMbl. B Heill 000CHOBBIBAIOTCS
OCHOBHBIE TE3MCHI JIOKJIJa, IPUBOATCA Pa3BEPHYThIE apryMEHTHI, IPEANOIAraoTCs TUIOTE3BI,
Kacarolluecsi CylecTBa OOCYKJaeMoro BOIpoca. ApPryMEHTHPYS COOCTBEHHYIO IO3ULUIO,
JKEJIaTeIbHO AaHaJM3MpOBaThb U OLIGHWBATh MO3UIMHM pa3IMYHBbIX ucciaenoBareneil. Takas
yCTaHOBKA MO3BOJIUT N30€KaTh HEKPUTUIECKOTO 3aMMCTBOBAHUS MaTepuaia - KOMITUJISIIIAH.

B 3akmioueHnn B KpaTKoOM M cxaTod (Qopme Hu3IararoTcs MOJIy4YeHHbIE Pe3yJbTaThl,
MpeACTaBIISIIONTME COOOM OTBET Ha IJIaBHBIN BOMPOC UCCIIEIOBAHUS. 31€Ch )K€ MOTYT HAMEUaThCS
U JaJbHEUINe IEPCTIEKTUBBI PA3BUTHS TEMBI.

Cnmcok ucnoJib30BaHHOM JuTepaTypbl. HazBaHMs HICTOUHMKOB B CIIUCKE PacnoJiaratoT 1o
andaBUTy C yKa3aHHEM BBIXOJHBIX JaHHBIX UCTOIb30BAHHBIX KHUT U KYPHAIBHBIX CTaTEH.

Hoxmnan (ycTHOE cO0OIIeHne) MpeACcTaBiIsieT co0oi kpaTkoe (5-7 MUH) U3II0KEHUE CYTH
BBITIOTHEHHONW paboThl, COMpPOBOXKIAIOIIeecs] KOMIBIOTepHON mpe3eHTanueit. [locnenuss
OJDKHA BKIIIOYATh He Oosee 12-15 cialinos.

Jns oy ¢ orpaHUYEHHBIMM BO3MOKHOCTSIMU 37I0POBbsI MIPEAYCMOTPEHA OpraHu3aius
KOHCYJbTAIIUH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOUTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOUYHOI
aTTecTalMu.
4.1 ®oHA OLIEHOYHBIX CPEACTB /Il IPOBEACHUS TEKYLIEero KOHTPOJIA.

4.1.2. KoHTpOJIbHBbIE BONIPOCHI 110 TEMaM

Bomnpocsl Kk KOHTPOJILHOI padoTe Ne 1 «K KuHeTHYecKkHe MeTOAbI AHAJTH32»



1. Knaccudukanus KuHETHYECKMX MeTonoB. KaranuTuueckuié W HEKATATUTUYCCKHMA
BapuaHThl MeT0A0B. CyIIHOCTh KMHETHYECKHX METOJIOB, UX MECTO CPEIHU JPYTruX METOJOB
aHajausa.

2. Teopus akTUBHBIX cOynapeHui. Teopus NepexoHOr0 COCTOSHHUSL.

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

4. 3aBUCUMOCTb CKOPOCTH pEaKLUU OT KOHIEHTPALlMU pearupyrolux BemecTs. Bausaue
TEMIIepaTypbl U IOCTOPOHHUX COJIEH HA CKOPOCTh XUMHUUYECKUX PEAKIIUM.

S. MeTto1bl U3MEpPEHUs CKOpOCTH peakiuu OnpeneseHne nopsaaKa peakiii, KOHCTaHThI
CKOPOCTH pEaKlVM, SJHEPIUH AKTUBALIMH.

6. OnpeneneHue COACpKaHUSA AHAIM3UPYEMBIX BEIIECTB 10 JAHHBIM KHHETHYECKUX

n3Mepenuit. Cmoco0 TaHreHCOoB, (PUKCHPOBAHHOTO BPEMEHHU M (PUKCHPOBAHHOW KOHIICHTPAIUH,
WX BUJOM3MEHECHHUS.

7. JuddepeHnnanbHbli 1 HHTErPAIbHBIA BapUaHTHI METO/IOB aHAIM3A.

8. Tunsl peakiuii, KCMOIb3yeMBbIX B KHHETHUECKHX MeToaax. O0mias kiaccupukanus
peakuuii. Katanuruueckue peakiuu.

9. [TonsTHe 06 aKTUBAaTOPaX U UHTHOUTOpPAX.

10.  HekaranuTtwdeckue peakiuu. beICTpbIe ¥ MEUICHHBIC HHIUKATOPHBIE PEaKIINH.
depMEeHTaTUBHBIE PEAKIUH.

11.  IIpeumyiiecTBa U HEJOCTATKH KMUHETUYECKUX METOJIOB aHAIM3a B MX KATAJTUTHUYECKOM U

HEKaTaJIUTHYECKOM BapuaHTaX. UyBCTBUTEIBHOCTh M CEJICKTUBHOCTh KMHETUYECKUX METO/OB,
MyTHU UX TOBbIIeHUS. Bnusaue «hoHa» Ha YyBCTBUTEIHHOCTh KHHETHUECKUX METOJIOB aHaJIN3a
U TYyTU YMEHBIICHHUS 3TOTO BIUSHUA. DKCIPECCHOCTh METOJIOB, MX TOYHOCTH, BO3MOXXHOCTH
aBTOMAaTH3allMU.

12. DKCTPaKIIMOHHO-KAaTATUTHUYECKHE  MeTOoAbl. COpOLMOHHO-KATAIMTUYECKUA  METOI.
[IpumMepsl HCTHONIB30BAaHUST KUHETUYECKUX METOAOB ISl OMNPEEICHUS HEOPraHUYeCKHX W
OpPraHWYECKUX COCTMHCHHH B PAa3JIMUYHBIX OOBCKTaX.

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

1. OO01as xapakTepucTUKa TECT-METOAOB. TecT-CUCTEMBI, TECT-CPEJCTBA, TECT-METOAUKHU.
Knaccudukanus tect-cuctem. O01ue npeicTaBieHus] O METOA0JIOTUH CKPUHUHTA C TOMOIIIBIO
TECT-CUCTEM.

2. Peakiun u pearentsl. OcHOBHBIE TpeOOBaHUs, MPEAbABIsIeMble K peakuusiM. OCHOBHBIE
MaTepuagbl U Cpelbl, UCIOJIb3yeMble JUIsl co3/laHusl TecT-cucteM. CrocoObl HCIIOJIb30BAHUS
peareHToB. CIOCOOBI OTYUYEHHUSI OKPAIIEHHBIX COETMHEHUI B MaTpHIle COPOEHTA.

3. OO61as xapakTepUCTHKa CPEACTB JUIsl TecTUpoBaHus. HaNKaTOpHBIE OyMaru.
WNnnukaropuelie nopomku. UnaukaTopHbie Tpyoku. TabneTku u nogoOHbIe GOPMBI.

4. OcHOBHBIE METOIbl U3YUYEHUSI XUMHUYECKHUX IPOIECCOB B IPO3PAUYHBIX U HEMPO3PAUHbIX
cpenax. AHaTUTUYECKUN CUTHAI U CIIOCOOBI €r0 PerucTpaluu B TECT-ONPEICIICHUSX.

5. LiBeToBble mKanbl. MeTpOJIOrHYECKUe XapaKTePUCTUKH BH3YaJIbHOTO TECTOBOTO aHAJIM3A.

6. Ob6nacti mnpuMeHeHHUs TecT-cucTeM. IIpuMepsl omnpeneneHrus HEOPraHUYeCKuX U

OpPraHUYECKUX COEAMHEHUH B Ppa3IUYHBIX OOBEKTaX: OOBEKTaX OKpyKarolleld cpelsl,
OMOJIOTMYECKUX KUAKOCTSIX, MUIIEBBIX MPOAYKTaX.

7. CymHocTh OMOXUMHUYECKUX METOAOB aHaau3a. @epMEeHTaTUBHBIE METO/IbI AaHAIN3A.

8. ®epMeHT-cyOCcTpaTHbIe KOMIUIEKChl. AKTUBHBIE LIEHTPBHI.

9. MexaHnu3Mbl (hepMEHTAaTUBHOTO KaTanu3a. AKTUBaTopbl. MTHruoutopsl. Paznuyunble TUITBI
MHTUOMPOBaHUS (EPMEHTOB.

10.  Meroabl u3MEpeHUs: CKOPOCTH (PepMEHTATUBHOM peakiiu (CIIEKTPOCKOIMMYECKHE,
AJIEKTPOXUMUYECKHE, PAAMOXUMUYECKHE, OMOTIOMUHECIICHTHBIE, TEPMOMETPHUUECKHUE).

11.  [Ipumepsl onpeneneHuss OpraHMYeCKX U HEOPraHUYECKUX COETUHEHUI — cyOCTpaToB U
3¢ dexTopoB (epMEHTOB — B pa3IUYHBIX OOBEKTaX: OOBEKTaX OKPYXKAIOUIEH Cpesl,
OMOJIOTUYECKUX OJKUJAKOCTSIX M Ouomaccax, (apMaleBTHUECKUX IMpernaparax, MHIIEBBIX
MPOJYKTaX.

12. NMMyHHBIN aHanmu3 ¢ pa3aeneHueM 1 0e3 pa3aeseHuss KOMIOHEHTOB (Fe€TepOreHHbIN 1
TOMOTEHHBIN HMMYHOAHAJTU3).



13. HMmmyHOepMeHTHBIH aHanu3. @epMEeHTHI, HCIOIb3yeMble B HIMMYHO(EPMEHTHOM
METOJIC aHAIN3a.

14.  buonoruuyeckue MeToAbl aHanu3a. @OHU3HOIOTHYECKH aKTHUBHBIE U HEaKTHUBHBIC
coequnenus.  Ompenenenue  (QU3MOJIOTMYECKHM  HEAKTUBHBIX  COCIMHEHHH  (XMMHKO-
Ouosiornyeckue MerTonbl). BzaumojeilicTBue omnpenenseMoro BeIIeCTBA € HHAMKATOPHBIM
OpPraHu3MOM. AHQJINTHYECKUI CUTHaJI B OMOJOIMYECKUX METOJaX, CIOCOOBI €ro PerucTpaluy.
WMHIMKaTOPHBIN OpraHu3M.

15. Tumsl UHAUKATOPHBIX OPraHU3MOB: MUKPOOPTaHU3MBI, OECII03BOHOYHBIE, TO3BOHOUYHBIE,
pacrenusi. Opranbl U TKaHU KaK WHAMKATOPHI OMOJOTMYECKMX METOIOB. MeTpoioruyeckue
XapaKTepUCTHKH OHONOrHYeckux MeronoB. OOjacTu mNpUMEHEHUs: aHalIu3 OO0BEKTOB
OKpY>KaloIiel Cpelbl, JIEKAPCTBEHHBIX IIPENapaToB, NHIIEBBIX M CEIbCKOXO3SHCTBEHHBIX
npoayKToB. Micnonb3oBaHne OMOJOTMYECKUX METOJOB B aHATTUTHYECKONW XUMHHU IS BBIACTICHUS
Y KOHLIEHTPUPOBAHHS KOMIIOHEHTOB.

Bonpocs! k camocTosiTe1bHON NMCHMEHHOH TPOBepouHOii padote Ne 1

1. bruoxummnuaeckue meto ipl. CynHOCTh OMOXMMHYECKHX METO/IOB aHAIM3A.

2. MecTo OMOXMMHYECKUX METO/I0B CPEeiU APYIHX aHATUTUYECKUX METO/I0B.

3. depMeHTaTUBHBIE METO/Ibl AHAIN3A.

4. depMeHT-CyOCcTpaTHbIE KOMIUIEKChl. AKTUBHbIE LIEHTPBI.

S. Kunernueckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH (DePMEHTATUBHBIX PEaKIuil.

6. MexaHu3Mbl GEpPMEHTATUBHOTO KaTain3a. AKTUBATOpPbl. IHTrHOUTOPBHI.

7. Paznuunbie THITBI HHTHOUPOBaHUS (DEPMEHTOB.

8. WupukatopHble GepMEHTATUBHBIE PEAKLIUH.

9. MeTto1bl aHaIM3a, OCHOBaHHbBIE HA ONPEJIETICHUH KOHEYHOI'0 KOJIMYECTBA POYKTOB
peaKuuy 1 Ha U3MEPEHUH HayalbHON CKOPOCTH PEaKIUU.

10.  Merobl U3MEpEHUs: CKOPOCTH (PEPMEHTATHBHOM peakIiy (CIIEKTPOCKOITMYECKHE,
AJIEKTPOXUMUYECKHE, PAAHOXUMUYECKHE, OMOTIOMHUHECIICHTHBIE, TEPMOMETPHUIECKHUE).

11.  VmmoOunmu3oBaHHBIC (PEPMEHTHI M UX MPUMEHEHHE B XUMUYECKOM aHain3e. dusnyeckue
1 XUMHUYECKHE METO/Ibl UMMOOUIIU3ALIUY.

12. buocencopsl. DepMeHTHBIE JIEKTPOIBI.

13. ®depMeHTaTHBHBIE TeCT-MeTO1bl. O0IacT NpUMEHEHNs (PEePMEHTATUBHBIX METOJIOB.

14. ®depMeHThI, HanboJiee YacTo UCIOIb3yEMbIE B XMMUYECKOM aHaJIM3e.

15.  [Ipumepsl onpeneneHnst OpraHM4eCKUX U HEOPraHUYECKUX COEIUHEHHI — cyOCTpaToB U
3¢ dexTopoB (GepMEeHTOB — B pa3IUYHBIX OOBEKTaX: OOBEKTaX OKpPYXKAIOUEH Cpesl,

OMOJIOTUYECKUX JKUJAKOCTSIX M Ouomaccax, (apMaleBTMUECKHX IpenapaTrax, MHUIIEBbIX
MIPOJYKTaX.

4.1.3. JleMOHCTpaniOHHbIC BAPHAHTHI OMJI€TOB KOHTPOJILHBIX padoT

KonTposbnas padora Ne 1 «Knnernueckne MeToAbl AaHATU3A)»

Bapuant Ne 1

1. Teopust axkTUBHBIX coynapeHuid. Teopusi mnepexonHOro cocTosHusA. MHaukartopHas
peakuus U MHAUKATOPHOE BELIECTBO, TPEOOBAHUSA K HUM. 3aBUCHMOCTb CKOPOCTH PEaKIMH OT
KOHLIEHTPALUU PEarupyronIuX BELIECTB.

2. MeTo TaHT€HCOB.
3. YyBCTBUTEIHHOCTD U CENIEKTUBHOCTh KHHETUYECKAX METOJIOB, TyTH UX TTOBBIIICHUSI.
4. Omnpenenenue Bodb(ppamMa MPOBOAWUIN HCHOIb3Ysl PEAKIMI0 OKUCICHHUS HOIMI-HOHOB

MEPEKUCHIO0 BOJIOPOJA, KATATH3UPYEMYIO COSAHMHCHHSIMH BOJb(ppamMa. B Tpu MepHBIE KOJIOBI
emkocThio Ha 100 M BHecn 3.0, 5.0, 8.0 M pactBopa NasWO4(TNaowoaw =1.045:10 ') u



uccienyembiii pacteop B 4 konOy. Ilocne moGaBrneHuss HEOOXOIUMBIX PEareHTOB H3MEPHIIN
ONTHYECKYIO TUIOTHOCTH (A) B 3aBUCHMOCTH OT BPEMEHH (T) JJIT BCEX pacTBOpoB. Mcmomnb3ys
nannbie Tadi. [Toctpouts rpaduku B KoopauHaTax A — T u tgo — Cw ¥ ONpeeTuTh COIepIKaHKe

BoJb(pama (T) B UCCIIEAYEMBIX pacTBOpax.

OnTudeckas II0THOCTh, 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

BapHUaHThl MeTO/10B. Peakuinu nepBoro u BTOporo nopsjaka. CymHoCTh KHHETHYECKUX METO/I0B,
UX MECTO CPEIU APYIMX METO0B AHAIN3A.

2. MeTtoa puKCHPOBAHHOTO BPEMEHHU.

3. [IpenmMymiecTBa 1 HETOCTATKA KHHETHUECKUX METOA0B aHAJIN3a B X KaTATUTUYECKOM H
HEKaTaINTHYECKOM BapUaHTaX.

4. Jns onpeneneHre MOIMOIeHa KWHETHYECKHUM METOJIOM HCITOIb30BAIN PEaKIIHIO

OKUCJIEHUS MOJIU-MOHOB NEPEKUCHIO0 BOAOPO/Ia, KaTaTM3UpyeMyto coequHeHus MU Mo. B 3
kos0bl Ha 50 Mt mpubasneno 5.0, 10.0, 15.0 Ma cranAapTHOTO pacTBOpa MoaMOJaTa aMMOHUS

(T(NHg4)2M004/Mo0=4.45-10 8). Hccnenynmblii pacTBOp Takke MOMEaau B KOIObI Ha 50 mit.
[Tocne no6aBneHns HEOOXOIUMBIX PEareHTOB U3MEPHIIA ONTUYECKYIO INIOTHOCTH (A) B
3aBHCUMOCTH OT BpEMEHH (T) [UIs BCEX PACTBOPOB U CTPOUIIH IpauK, IO KOTOPOMY OINpPEAEIIIN
TAHTEHCHI YTJIOB HAKJIOHA MPSIMBIX (tgo).Tad.

CrangapTHbIe pacTBOPBI Hccnenyembie pacTBOpHI

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 kanuOPOBOUHBIHM rpaduk B kKoopAuHaTax tgo — Cpjo ¥ ONPEAETUTH COACPKAHHE
MonubieHa (T) B mpobax.

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

Knaccmbmcaum{ TCCT-CUCTEM. O6H_[I/IC NpeaACTaBJICHUA O MCTOJOJIOTHUU CKPUHHUHTA C IIOMOLIBIO
TECT-CUCTEM.



2. depMeHTaTUBHbBIE METOBI aHAJKM3a. DTamnbl IpoBeaeHus npsmoro NOA.
3. lns ouenku npenena onpenenenus amroMuHusA(Il) ¢ momomsto nHaMKaTOpHBIX MO0c PUB-

Amomunuii-Tect 3a OPUEHTMPOBOYHOE 3HAYCHUE Cljy NPUHSUIA KOHLCHTPALMIO aJIOMHMHMA,
paBHyto0 3.7 MKkM. OnpeneneHue BeJId B PKUME KOHLIEHTPUPOBAHUS: YEPE3 PEAKIIMOHHYIO 30HY
Oymaru auamerpoM 6 MM B TedueHue 30 ¢ mpokayuBaiM 3 MJI aHAIM3UPYEMOrO PacTBOpa B
KaMepy KapMaHHOTO KOHLEHTPUPYIOLIEro ycTpoicTBa. I[IpuroroBmiM 1BETOBYIO HIKAlLy
CpaBHEHUs, COOTBETCTBYIOITYIO0 conepkanuto amromunus (III) B pactBope: 0, 3.5 u 7.0 MxM; u
KOHTpOJIbHBIA ~ oOpaszenr PUDb, orBewarommii  pactBOopy ¢ KOHIEHTpanuen 6.4 MkM.
[IpuroroBneHue MKaabl U KOHTPOJIBLHOTO 00pa3ia MOBTOPWIM TPIKIBL. Mcronb3ys 1BETOBYIO
iKany, HaOJaoJaTeNnu OLICHWIM COJep)KaHuEe alIOMHUHHS B pacTBope. Uucio HaOmomarenen
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 aHaJIM3a.

2. OcobeHHOCTH pabOTHI IPU aHAIN3E YIBTPAMHKPOIIPUMECEH.

3. Kartanutinaeckue peakun. AKTUBATOPBI U MHTHOUTOPHIL. HekaTamuTHueckie peakiuu.
depMeHTAaTHBHBIE PEAKITHH.

4. Mexanu3msbl (pepMEHTATHBHOTO KaTanu3a. Y paBHeHHe Muxasnuca-MenTteH. D dexTopsr

dbepmentoB. AxkrtuBatopbl. HWHruGutopsl. PasnuuyHble TUNBI HHTUOMpPOBaHUS (HEPMEHTOB.
WNunukaropHele hepMeHTaTHBHBIE peakiny. ConpsKeHHbIE CUCTEMBI U3 IBYX U OoJiee peakiuil.

S. [Tpenmy1iecTBa 1 HEAOCTATKM KHHETHYECKUX METOJOB aHAJIN3a B UX KATAIUTHUECKOM U
HEKATaJIUTUYECKOM BapUaHTaXx.

6. DKCTpaKkLMOHHO-KaTaTUTHYeCKue MeToIbl. COpOIIMOHHO-KaTaTUTUYECKUN METO/,.

7. Hcropus pa3sutus tecT-MeTo0B. OCHOBHBIE TOHSTHSL.

8. AHanUTUYECKUN CUTHAJI U CIIOCOOBI €r0 PEruCTpalluu B TECT-ONPECIICHUSX.

9. buocencopsl. TenneHum ux pa3BuTHs.

10.  VIMMyHHBIH aHAIIK3 ¢ pa3aelieHueM U 0e3 pa3/ieleHns KOMIIOHEHTOB (TeTepOTeHHBIN 1
TOMOTEHHBIN IMMYHOAHAJTU3).

11. MeTku B UMMYHHOM aHAJIN3€ — U30TOIHBIE, ()ePMEHTHBIE, (DIITyOpECIIEHTHEIE,
napaMarHuTHele. PalnonMMyHOIOrMUeCKU aHaIN3.

12. Tumel MHAMKATOPHBIX OPTaHU3MOB: MUKPOOPTaHU3MEI, OECIIO3BOHOYHEIE, (TIpoCTeIne,

pakooOpa3Hble, HaCEKOMbIE, YepBH), MO3BOHOUHbIE (am(uOuu, puiObI), pacTeHus. OpraHsl U
TKaHU KaK MHJUKATOPbl OMOJIOTMUECKUX METO/I0B.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeICHNs MPOMEKYTOYHOH ATTeCTALMH.

DK3aMeHAI[MOHHBIA OWJIET 10 KMHETHYECKUM U TEeCT-METOJIaM aHaJIM3a COCTOUT U3 YEThIpex
3aHaHHI>i. HepBBIe JiBa BOIIpOCa MOCBAIICHBI TCOPETUIYCCKUM OCHOBAM KHMHECTUUYCCKHX MCETOJI0B
aHayin3a (CM. MPUBEACHHBIN HUKE CIIMCOK BOMPOCOB), TPETHIl BOMPOC MOCBSIIEH pa3Jielny TeCT-
METOJIbl aHajln3a. B ueTBepTOM 3aJaHuM CTYIEHTY Mpeaylaracrcsd PpelUTh MPAKTHYECKYIO
3aj1auy.



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

1. Teopernueckne OCHOBbI KHHETUUECKUX METO/I0B aHAJIN3A.

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

3. 3aBUCUMOCTb CKOPOCTH pEaKLMU OT KOHLIEHTPALlMU pearupyolux BemecTs. Bausxaue
TEMIEPATypbl U IOCTOPOHHUX COJIEW HA CKOPOCTb XUMUYECKHUX PEAKIIUI.

4. MouekynsipHOCTb U OPSAJOK PEaKILIUH.

5. Karanutuueckuil 1 HEKaTAJIUTUYECKUN BAPUAHTBI METOJIOB.

6. MeTto1bl U3MEpeHUs: CKOPOCTH peakuuu. OnpeseneHue nopsaKa peakiui, KOHCTAHTbI
CKOPOCTH peaKlLliu, JHEPTuu aKTUBaLUU.

7. OnpeneneHue COACpKaHUS aHAIM3UPYEMBIX BELIECTB 110 JAHHBIM KHHETHYECKUX

n3Mepenuit. Cnoco0 TaHTeHCOB, (PUKCHPOBAHHOTO BPEMEHU M (PMKCHPOBAHHOW KOHIICHTPALIUH,
uX BUOM3MEeHeHus. MeTon1 100aBoK.

8. JuddepeHnmanbHblil 1 HHTETPAIbHBIA BapUaHThl METOI0B aHanu3a. OnpeaencHue
HEU3BECTHOHN KOHLIEHTPALUU 1O JUIMTEIbHOCTU MHAYKLIIMOHHOIO IIEPUOAA.

9. Karanumerpuueckoe TUTpOBaHUE.

10.  Ananu3 cMecH BeLeCTB ITyTeM U3MEHEHUs YCIOBUI npoBefeHus peakunu. OcoOeHHOCTH
paloThI NIPH aHAJIN3E YIABTPAMUKPOIIPUMECEH.

11.  Tunel peakuuii, UCIIOIB3yEMBIX B KHHETHYECKUX MeToax. OOmias kiaccudukanus
peakuuii. Katanuruueckue peakiuu.

12.  TlonsTtue 00 akTHBAaTOpax W MHTUOUTOpax. BEICTpbIE M MeIEHHBIE MHINKATOPHBIE
peaxkuuu.

13. Hekaraimtnueckue peakinuu. @epMEHTATUBHBIE PEAKIIMH.

14.  IlpeumyiecTBa U HEJOCTATKM KMHETHYECKUX METOJIOB aHAIM3a B UX KAaTATUTHUECKOM M

HEKAaTaJIUTUYECKOM BapuaHTaX. YyBCTBUTEIBHOCTh U CEJIEKTUBHOCTh KMHETHUYECKUX METO/OB,
IIyTU UX TNOBbIIIEHUS. Biusiuue «doHay Ha 4yBCTBUTEIBHOCTh KHHETHUECKUX METOJ/IOB aHAIN3a
U NyTH YMEHBLIEHHs 3TOr0 BIUAHUSA. DKCIPECCHOCTh METOJOB, UX TOYHOCTb, BO3MOXKHOCTb
aBTOMaTHU3allHH.

15.  DkcTpakuuoHHO-KaTanuTHueckue  Meroabl.  CopOLMOHHO-KATaIUTUYECKUH  METON.
[IpuMepbl HCMONIB30BaHUS KUHETUYECKUX METOMOB JJIsl OIpEIeNIeHUs HEOPraHWYEeCKHX MU
OpPraHMYECKUX COEAMHEHUN B PA3IMYHBIX OOBEKTAaX.

16.  OOmas xapakTepuCTHKa TeCcT-MeTonoB. KpaTkas MCTOpHS, TEHICHIWH PAa3BUTHUS TECT-
MeTo0B. TecT-cucTemsl, TeCT-CpeCcTBa, TecT-MeToauku. Kitaccudukanus tect-cuctem. O6mme
IIPEICTABICHNS] O METOJOJIOTUU CKPUHUHTA C MTOMOLIBIO TECT-CUCTEM. VX MeCTO cpeau Apyrux
aHAJTMTUYECKUX METO/I0B.

17. XuMunyeckue OCHOBBI TECT-METO/MOB. Peakium u peareHThl. OCHOBHBIE MaTe€pUalbl U
Cpedbl, MCIOJIb3yeMble s co3laHus TecT-cucteM. CrnocoObl MOMYyYeHHs] OKpalleHHBIX
COEIMHEHMI B MaTpulle copOeHTa.

18.  OOmas xapakTepucTHKa CpPEICTB /s TecTupoBaHus. MHnukaTopHble Oymaru.
Wnnukatopueie nopomku. Munukaropusie TpyOku. Tabnerku u momoOHble ¢opMmbl. ['oToBBIE
pacTBOpHI B KamnenbHUax. CaMoHaNoIHAONMeCs KanelbHUIbL. [lacCuBHBIE 103UMETPHI.

19.  OcHOBHBIE METOJIBI U3YUEHUSI XUMHUECKUX MPOIIECCOB B TPO3PAYHBIX U HETPO3PAYHBIX
cpenax.

20.  AHanMTHYECKH CUTHAI U CIIOCOOBI €r0 PErucTpalty B TeCT-onpeaeeHusX. LiBeTroBbie
HIKaIbl. MEeTpoJorn4eckie XapakTepUCTUKN BU3YaJIbHOTO TECTOBOTO aHAIN3A.

21. OOnactu TNpPUMEHEHHUS TECT-CUCTeM. [IpuUMephl OIpeaesieHus] HEOPraHWYecKux u
OpraHMYECKUX COEIMHEHHH B pa3IUYHBIX OOBEKTax: OO0BEKTaxX OKpYyKaollehd cpeabl,
OMOJIOTMYECKHUX >KUIKOCTSIX, MHUILEBbIX NpoAykTax. Vcroib30BaHHE TECT-CHCTEM B Y4eOHBIX
LEJIsAX.

22.  buoxummueckue meronabl. DepMeHTaTHBHbIE MeTO/Abl aHanu3a. depMeHT-cyOcTpaTHbIe
KOMIUIEKChl. AKTHBHBIE LEHTpbl. KuHeTHueckue M TepMOJMHAMUYECKHE 3aKOHOMEpPHOCTU
(bepMeHTaTUBHBIX peakiuii. MexaHu3Mbl (epMEHTaTUBHOIO KaTalu3a.



23.  AxtuBaropel. HWuruOutopsl. Pa3znuunble TUmbl  MHTHOMpOBaHHS — (EPMEHTOB.
WupukatopHble GepMEHTATUBHBIC PEAKLIUH.
24.  Meronpl aHanM3a, OCHOBAaHHBIC HAa OMNpPEJCNCHHM KOHEYHOTO KOJHMYECTBA IMPOIYKTOB

peaKuMu ¥ Ha M3MEPEHMHM HayallbHOM CKOpPOCTH peakuuu. MeToAbl U3MEpPEHHs CKOpPOCTU
(dbepMeHTaTUBHON peakuuu (CHEeKTPOCKONUYECKUE, AIIEKTPOXUMUYECKUE, PaJIUOXUMUYECKUE,
OMOJIIOMUHECIICHTHBIE, TEPMOMETPUUYECKHUE).

25.  HMmmob6unu3oBaHHbIE (DEPMEHTHI U UX NPUMEHEHNE B XUMUYECKOM aHanu3e. Pu3nueckue
U XUMHYECKHEe MeToabl uMMoOmnu3anuu. buocencopel. ®OepMeHTHBIE  DIEKTPOJIBI.
depMeHTaTUBHBIE TeCT-MeTOAbl. O0s1acTu MPUMEHEHHs (EPMEHTATUBHBIX METO/10B. DEepMEHTHI,
HanboJiee YacTo UCIOIb3yeMbIe B XMMUYECKOM aHAJIM3e.

26.  Ilpumepsl ompenenaeHs] OPraHnYecKUX U HEOPraHWYECKUX COeIUHEHUN — cyOCTpaToB U
3¢ dexTopoB (epMEHTOB — B pa3IMUHBIX OOBEKTaX: OOBEKTaX OKpPYXKAIOUIEH Cpesl,
OMOJIOTUYECKUX OJKUJAKOCTSIX H Ouomaccax, (apMaleBTHUECKUX IMpernaparax, IHIIEBBIX
MPOAYKTAX.

27. Nmvmvynnbiit ananms. [lonartuss o0 aHtureHe W aHtutene. VIMMyHHBIM KOMILIEKC.
CrenuuyHOCTh B3aUMOJICHCTBUS aHTUTEIN C aHTUTeHaMU. VIMMYHHBIH aHanu3 ¢ pa3feleHueM U
0e3 paziereHusi KOMIIOHEHTOB (TeTEpPOreHHbIN 1 TOMOT€HHbII IMMYHOAHAJIN3).

28.  HmmyHodepmeHTHBIN aHann3. OepMEHTHI, HCIIOIb3yeMble B IMMYHO()EPMEHTHOM
METOIC aHAITN3a.

29.  buonormyeckume Meronbl aHanu3a. DOUNOJIOTUYECKHM AaKTUBHBIE M  HEAKTHUBHBIE
coequHenus.  Omnpenenenve  (U3UONOTUYECKHM  HEAKTUBHBIX  COCIMHEHUH  (XMMHKO-
OMOJIOTUYECKHE METO/IBI).

30.  AnanuTuyeckuil curHam B OHOJIIOTMYECKUX METOJaX, CHOCOOBI €ro perucTpaluu.
WunukatopHelii opraHu3M. THIBI HMHIUKATOPHBIX OpraHu3moB. Opranbl ¥ TKaHH Kak
WHJUKATOPhl OMOJOTHYECKHX METOAO0B. METpOoIoTHYeCKue XapaKTEePUCTUKH OHOJOTHYECKHX
MeTo/10B. O0IacT MPUMEHEHHUs, HCIOJIb30BaHNE OMOJOTUYECKUX METOAOB B AHAIUTUYECKOM
XUMHH IS BBIJICJICHUS U KOHIIEHTPUPOBAHUS KOMIIOHEHTOB.

IIpumep 7K3aMeHALHOHHOTO OHJIeTA

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

BIWIET 1

1. Teopus akTUBHBIX coyaapeHuid. Teopus epexoaHOro COCTOSIHUS.

2. MexaHu3Mbl epMEHTAaTUBHOIO KaTajin3a. AKTUBAaTOpbl. IHrMOUTOpHI. Paznuynbie THIIBI
MHTUOMPOBaHUs (EPMEHTOB.

3. Mukpoopranu3msl Kak aHATUTUYECKHE UHAUKATOPBI.

4. Ompenenenue Bojdb(pamMa MPOBOJMIM HCHONb3YS PEAKUUI0 OKHCICHHUS HWOJUI-MOHOB
MEPEKUCHIO BOJIOPO/IA, KATATU3UPYEMYIO COETUHEHUAMU BoJb(ppama. B Tpu MepHbIe KOJIOBI
emKocThio Ha 100 Mt Brecnu 3.0, 5.0, 8.0 mx pactBopa NaoWO4(TNaowoa/w =1.045-10 ) u
uccaeayeMbiit pactBop B 4 kon0y. [locne qoGaBneHust HEOOXOIUMBIX PEareHTOB H3MEPUITH
ONTHYECKYI0 TUIOTHOCTH (A) B 3aBUCHMOCTH OT BPEMEHH (T) JJIT BCeX pacTBOpoB. Mcmomb3ys
nannble Tadi. [Toctpouts rpaduku B koopauHaTax A — T u tgo — Cw U ONpeaesuTh coiepiKaHue
BosIb(pama (T) B HCCIEAYEMBIX PACTBOPAX.

OnTryeckas I0THOCTh, A
Bpewms,
MIH CraHgapTHbIE 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 CJaTh K3aMEH B COOTBETCTBHH C PACIHCAHUEM M YY€OHBIM ILUIAHOM.
DK3aMeH MO JUCLHUIUIMHE TPECieayeT Leib OICHUTh YPOBEHb (POPMHPOBAHUS KOMIIECTCHIIUH,
pa3BUTHE TBOPUECKOTO MBIIUICHUS, IPUOOPETEHNE HABBIKOB CaMOCTOSATENILHOM pabOThl, yMEHHUE
IPUMEHSATH [10JIy4YCHHbIE 3HAHUSA JJIS PEIIEHUS IPAKTHUECKUX 3ajau.

@dopma NpoOBEAECHUS SK3aMEHA: YCTHO WJIM NUCBMEHHO YCTAHABIMBAETCS PELICHUEM
Kadenpel. DK3aMeHATOpPy MPEAOCTABISETCA MPABO 3a/1aBaTh CTYACHTAM JONOJIHHUTEIbHBIC
BOIPOCHI IO BCe y4eOHOM mporpaMme JUCHMIUIMHBL. Pe3ynbTar cijaum sK3aMeHa 3aHOCHThCA
IIPEIo1aBaTeNIeM B 9K3aMEHAI[MOHHYIO BEIOMOCTh U 3aUETHYIO KHIKKY.

Kpurepum ounenku:

- OTMETKAa «OTJHMYHO» BBICTABIIETCS C y4eTOM C(HOPMHPOBAHHOCTH KOMIIETEHIIUH,
€ClIi JaH TMOJIHBIN, MPaBWIbHBIA OTBET, MaTepUal HU3JI0KEH B ONpEACNCHHOW JIOTrHYecKOn
MOCIIEI0BATEILHOCTH JEMOHCTPUPYETCS MHOTOCTOPOHHOCTh MOJXOJ0B, MHOT0aCHeKTHOCTh
oOCyXXJIeHUsI MPOOJIEeMbl, YMEHHUE apryMEHTHPOBaTh COOCTBEHHYIO TOUYKY 3pPEHHUsS, HaXOAWUTh
MyTHU PELIeHUs MO3HABATENbHBIX 3a/a4, YCTAaHABIUBATh IPUUNHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTpPOCHHEM, CBOMCTBAMHU U MPUMEHEHUEM BEIIECTB, B JIOTUYECKOM PACCYXJACHUU U PEIICHUU
3aJlayM HeT OIMOO0K, 3a/1aua pelieHa palliOHaIbHBIM CIIOCOO0M;

- OTMETKA «XOPOILL0» BBICTABISETCS CTYIEHTY, €CJIM OTBET MOJHBIA U MPABUIBHBIA Ha
OCHOBE U3YYECHHBIX TEOpUH, MaTepuan H3JIOKEH B  ONPEACNEHHOW  JIOTHYECKON
MOCJIEIOBATEILHOCTH, IPH OSTOM JOMYCKAIOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETaX Ha
TCOPCTUYCCKHUEC BOIIPOCHI WJIIM B PCHICHWH 3ada4dd, KOTOPBLIC CTYACHT MOXKCET HCIPABUTHL I10
YKa3aHUIO MPEenoaaBaTels

- OTMETKA «yJA0BJIETBOPUTEIBLHO0Y» BBICTABISICTCS CTYACHTY, €CIIM OTBET IMOJHBINA, HO
IpU O3TOM JIOMYIIEHAa CYIIECTBEHHAss OLIMOKAa WM OTBET HENOJHBIA, HECBS3HbIN, He
MPOSIBJISIOTCS YMEHHSI NPUMEHSATh TEOPETHUUECKUE 3HAHMUS TPU PEUIEHUH MPAKTHUYECKHUX
npo0JsieM; 3HaHWe MPEeAMETa C 3aMETHBIMH Mpo0eTaMu, HETOYHOCTSIMU, HO TAKUMHU, KOTOPbIE HE
CITyXaT MPEMSATCTBUEM JIsl TaJIbHEUIIIEro 00yUeHUs

- OTMETKA «HEeY/0BJIETBOPHUTEJbHO» BBICTABIISETCS, €CIIM OTBET OOHAPYKUBAET
HE3HaHHE OCHOBHOTO COZEpKaHHs y4eOHOTo MaTepualia

OrneHoYHBIE CpEeJICTBA /JI MHBAIK/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3/10pOBbSl BBIOMPAIOTCS C YUETOM MX MHAUBUAYAIBHBIX ICUXO(U3UUECKUX 0COOEHHOCTEH.

— IIpY He0OXOIUMOCTH MHBAJIMJIaM U JIMLAM C OIPaHUYEHHBIMU BO3MOKHOCTSIMHU
310POBBS IIPENOCTABIIAETCA JOTIOJHUTEIBHOE BPEMS ISl IOArOTOBKH OTBETA HA DK3aMEHE;

— MpU MPOBEACHUHU NMPOIETyphl OLIEHUBAHUS PE3YJIbTaTOB 00YUEHUs MHBAIHUJIOB U JIULL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3J10POBbS NIPEAYCMATPUBACTCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

— IpY HEOOXOJUMOCTH JJIsl 00yUaIOUINXCs ¢ OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI
U HMHBAJIUIOB MPOLEAYpa OLIEHUBAHMS PE3YyIbTaTOB 00YyUEHHS 110 TUCIUIUITMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Tponienypa orneHMBaHUS PE3yJbTATOB OOYYEHHMsS WHBAIMJOB U JIMI] C OTPAHUYEHHBIMU
BO3MO>XHOCTSIMH 37J0POBbSI 110 AUCLHUIIIMHE (MOJYJII0) IPETYCMATPUBAET MPEAOCTABICHHE



uHpopmanuu B hopMax, aTanTHPOBAHHBIX K OTPAHUYCHUSIM UX 37JOPOBBS K BOCIIPHSITHS
uHpOpMaIUu:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUJist TUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO anmapara:

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBII IepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
o0yJaronmxcs.

5. IlepeyeHb OCHOBHON U 10NOJIHUTEIbHON y4eOHOM JINTepaTypbl, HeOOX0AUMOM
JJIsl OCBOCHMS THCHUILINHBI (MOAYJIs).

5.1 OcHoBHas iMTEpaTypa:

1 OCHOBBI aHAJIUTHYECKON XMMMM: Y4EOHUK JUIs CTYAEHTOB BY30B. T. 2. MeTosl
XuMH4eckoro ananmsa / mon pea. FO. A. 3omotoBa. - 4-¢ uzn., nepepad. u fgoi. - M.: Akagemus,
2010.

2 Kpuctunan I'. Ananmurnueckas xumus: B 2 1. T. 2/ iep. ¢ anri. A. B. 'apmarmia u
ap. - M.: BUHOM. Jlab6oparopust 3uanuii, 2009.-504¢
3 Otto M. CoBpemMeHHbIE METOBI AHATUTUIECKON XUMHUH : Y4€OHUK IS BY30B /

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

4 Yepenanos B.A. Xumuueckass KHHETHKA: Y4eOHOE MMOCOOUE IS aKaJIEMHUYECKOTO
OakanaBpuata / B. A. Uepenanos, T. B. Akcenona. - M.: U3narensctBo FOpaiit, 2018. - 130 c. -
(Cepus: YuuBepcuretsl 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-merons! ananusa / FO.A 3onoros, B.M HBanos, B.I"
AwmenuH. —M.: Equtopuan YPCC.— 2002

2. Tlpoueccsl W ammapaThl OMOTEXHOJOTHH: (PEPMEHTAMOHHBIE ammaparhl @ y4eOHOe
nocobue Ju1s akageMuuyeckoro Oakanaspuara / A. ¥O. Bunapos [u np.] ; noxg pex. B. A. beikosa.
- 2-e w31, iepepad. u joi. - M.: MU3natensctBo FOpaiit, 2018. - 275 c. - (Cepus : bakanasp.
Axanemuueckuii kypce). -ISBN 978-5-534-07509-0. https://biblio-online.ru/book/37C2AEBF-
4525-4664-AAD8-EE2F9B3751FB/processy-i-apparaty-biotehnologii-fermentacionnye-apparaty

5.3. Illepuoauyeckue U3IaHNUs:

«KypHan ananutnueckoir xumun», Poccust, Mockaa.

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

«Spectrochimica Acta. Part By, n3natensctBo Elsevier

«Analytical Chemistry», uzgarensctso ACS

«Journal of Analytical Atomic Spectrometry», n3narenbctBo RSC

oakrwdE



6. IlepeueHb pecypcoB HHGOPMALNHOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTepHET», HEOOXOAMMBIX /ISl 0CBOCHUS THUCHUILIUHBI (MOLYJIs1).

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/

7. MeToauyeckue yKa3aHHMs JJ O00y4alOIMXCA MO OCBOEHHMIO JUCIHHUIIMHBI
(MoayJisn).

1. A. M. Eropos u ap. Teopust u nmpakTKa IMMYHO(QEPMEHTHOTO aHanu3a. M.:
Bricmas mkoma. 1991.
2. Pemernsax E.A., Hukutnaa H.A. Xpomarorpaduyeckue M 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.

ITo KypCcy npeayCMOTpPCHO IPOBCACHUC JICKIIMOHHBIX SaHHTHﬁ, Ha KOTOpPBIX HaCTCiA
OCHOBHOM CI/ICTCMaTI/I?,I/IpOBaHHI)Iﬁ MaTcpuall U pa3zbACHAKOTCA HanOOJiee CIIOKHBIE ACIIEKTHI
HU3y4aCMbIX METOJOB aHaJIn3a.

Ha J'Ia60paTOprIX 3aHATUAX CTYACHTBI 3aKPCIUIAOT TIIOJYYCHHBIC TCOPETHYCCKUC
3HaHHUA, OCBANBAIOT CHeI_II/I(l)I/IKy W IIPUHIMIT pa6OTBI AHAJIUTUYCCKOI'O O60py,Z[OBaHI/I$I, CII0COOBI
MOJYYCHHU aHAJIMTHYCCKOI'O CUI'Hajla v Mepexoga K KOHICHTpAlUNU aHAJIINTA. HpI/I IIOATOTOBKE K
J1a60paT0pH0171 pa60Te HCO6XOI[I/IMO BHUMATCJIIbHO U3YYHUTH TeOpeTI/I‘leCKI/Iﬁ MaTrcpraia I10
HaHHOﬁ pa60Te, TCXHUKY BBIIIOJIHCHUA JSKCICPUMCHTA, O3HAKOMHUTBCA C HHCTPYKHOUAMU K
an/I60paM, KOTOPBIC UCTIOJIB3YIOTCS IIPU BBIIIOJIHCHU N pa60TBI.

O0paboTka pe3yabTaToB JadopaTopHbiX pador. OT4ér o saboparopHOW pabote
JIOJDKEH CO/IEPIKaTh BCE MOJTYUYEHHbIE SKCIIEPUMEHTAIbHbBIE PE3YIbTaThl, HEOOXOUMBbIE PaCUETHI
1 BBIBOJBI. OTUET NOIKEH NPENOCTABIATHCS IMPENOAABATENIO JI IPOBEPKU B TEUEHHUE HEAEIU
rocjie BBINMOJIHEHUs JabopaTopHoil paboTel. [IpoBepka mabopaTopHOI pabOTHI CONPOBOXKIAECTCS
CO6€C€I[OBaHI/I€M C IMpenoaaBaTciICM. BEITOTHEHHBIMIA ~ CUHTAIOTCS  TOJILKO IIPUHATBIC
MpemnoaaBaTesieM Ja00opaTopHbIe PaOOTHI.

BaskHelilum 3TanoM Kypca siBJIsSIeTCS CAMOCTOSITe/IbHAsE padoTa Mo JUCHUILIMHE, B
pPaMKax KOTOPOH CTYIeHTHI OCYUIECTBJSIIOT TPOpPadOTKy y4eOHOro (TEOpPEeTUYECKOrO)
MaTepuasa, MOJATOTOBKY K TEKyIMEMY W TPOMEXYTOYHOMY KOHTPOJIO, & TAKXKE BBITTOIHSIOT
WHIUBUIYAIbHBIC 3a/1aHUsI (HAIPUMEp, TOTOBAT KOPOTKHUE COOOIIECHUS U MPE3CHTAINH ).

[lepen pemieHuem 3a1a4 HEOOXOAMMO BHUMATENBHO M3YyYUTh TEOPETUUECKUN MaTepual,
nmpopaboTaTh KOHCHEKT JIEKIMH, pa3o0paTh NpPHUMEpPHl pEIIeHHs 3amad. PemeHue 3amad
PEKOMEHIyeTCsl HAuMHATh C HamOoJiee MPOCTBIX, OJIM3KUX K HMEIONUMCS B 3aJa4HUKE
npuMepaM. He pekoMeHayeTcs WCIOIb30BaTh TOTOBBIC KOHEYHBIE (OPMYJIBI, KOTOPHIC
BBIBOJIATCS B NIPUMEpax PelIeHus 3a/1a4. 3aluch B TETPAIU JIOJDKHA COJIEPKaTh GOPMYJIIBI 1 BCe
BBIYHCJICHUS C YKa3aHHEM EJIWHHII WU3MepeHHs. [IpW BBIUUCICHHSIX HEOOXOJMMO oOpariarh
BHUMaHUE HAa UX TOYHOCTH (MCIIOJIB30BaHHE HY)KHOTO YHCJIa 3HAaYanmx 1udp) u cobmroneHne
MIPaBUJT OKPYTJICHHS.


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, BBIABIACTCA IMPAKTUYCCKOC U TCOPETUYCCKOC 3HAYCHUC
JaHHOTO MCCJIICJOBaHUA. OcHOBHasg dYacTh AOKJIaga PpPacKpbIBACT COACPIKAHUE TEMBI. B

3aKJIIOYEHUM B KpPAaTKOW U

ckaTtod  (opMe HM3IIAraloTCs TOJYYEHHBIE PE3YNIbTaThl,

MpeACTaBIISIONME COOOM OTBET Ha IJIaBHBIN BOIPOC UCCIIEIOBAHMS. 3JI€Ch KE MOTYT HAMEYaThCsl
U JaJbHEUIINE MePCIEKTUBBI PA3BUTHUS TEMBI.

B ocBoeHun JAUCHUIINIMHBI MHBAJILJAMH U JIMIAMU C OIPpaHUYCHHBIMU BO3MOXKXHOCTIMU

3I0pOBBsl OOJIBIIIOE 3HAYECHWE HMEET WHIWBHIyalbHass ydeOHas padora (KOHCYNbTAIlUU) —
JOTIOJTHUTEIBHOE Pa3bsICHEHUE YIeOHOTr0 MaTepuara.

WuauBuayalbHbIE KOHCYJIBTAIMM [0 TPEAMETY SBISIOTCS BaXKHBIM  (PAKTOpPOM,
CHOCOOCTBYIONINM WHIUBUIYaTH3AIUU OOYUCHHSI U YCTAHOBIICHUIO BOCIIHUTATEIHLHOTO KOHTAKTA
MEXIy TMpernojaBaTelieM M OOYyJaroNmIMMCS WHBAIHIOM WIH JIMIOM C OrPaHHMYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

8. INepeueHb HHPOPMANMOHHBIX TEXHOJIOTH, HCIOJIb3yEeMbIX P OCYIIECTBICHUH
00pa3oBaTeILHOTO MpoIecca Mo JHCHHUILINHE (MOTYJII0).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,
Hcnons30BaHKe 2JEKTPOHHBIX IPE3EHTALNN ITPU IIPOBEICHUH TPAKTUYECKUX 3aHATUH.

8.2 IlepeueHb HEOOXOAMMOI0 POrPAMMHOI0 00ecIeyeHusl.

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

8.3 Ilepeyenb 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 Mo JMCUUILINHE (MOLYJIIO).

MartepuaibHO-TeXHUYECKOE 00eCIedeHUE JUCITUTUTMHBI

Ne Bun pabor
(MOynsl) ¥ OCHAIIEHHOCTD
1. JlexuyonHssle 3aHaTHs | JIekumoHHas ayauTopus
2. CemuHapckue 3anstust | He npexycmotpenst
3. JlaGopaTopHsble JlaGopatopusi,  yKOMIUJIEKTOBaHHas CHenualIn3upoBaHHON
3aHATUSA nabopaTtopHoi MeOeIbI0 M AaHATTUTHYECKUM 000PYOBaHUEM B
COOTBETCTBUU C IIPOrpaMMoi nabopaTopHBIX pabdoT
(cextpodoromeTpsl B BuanMOM u YD obnacreit, pH-meTpsl,
HIIEKTPUUYECKHE BUOPOCMECUTEIH, YIEKTPOIUIUTHI).
4. Kypcosoe KypcoBbie paboThl HE IPETyCMOTPEHbI
IIPOEKTHPOBAHHE
S. ['pynmnoBsie YyeOnble nomemeHus: (axkyiabTeTa XUMHUU M BBICOKHUX
(MHIMBUyaTbHBIC) 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 OmOmmorekn KyOI'Y, 3ame pedepaTHBHBIX

JKypHaJIOB, BbhluMciuTenbHOM ILieHTpe KyOI'Y, Murepher-
LEHTPE, a TAKXKE APYTUX AyIAUTOPHIX (aKyIbTeTa XUMHUH U
BBICOKHMX TEXHOJIOTHH C BO3MOKHOCTbBIO MOJKIOYEHUS K CETU
«HTEpHET», NPOrpaMMOIl 3KPAHHOIO YBEIWYECHUS U
JIOCTYTIOM B DJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA.




