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1 Hesm 1 3a1auM U3yYeHHU s TUCHMILUIHHBI (MOIYJIfA).

1.1 Ilesb 0OcBOEHMS TUCHUNIMHBI.

dopMupoBaHUE KOMIIETEHIIUN B cOOTBETCTBUM ¢ TpeboBaHusiMu @I'OC BO moaroroBku
OakanaBpoB 1o HampaieHuo 04.03.01 «Xumus»; popMupoBaHHE Y CTYJEHTOB KOMIUIEKCHBIX
3HAHWUU O MPUHITUIIAX, 3aKOHOMEPHOCTSIX, @ TAKKE 00JIACTAX MPUMEHEHUSI KHHETUYCCKUX U TECT-
METO/IOB aHAJIK3a.

1.2 3agauu TUMCHUILIHHEI.

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mno ¢opMHpOBaHHIO KOMIIETEHIIHH,
KOTOPBIMH JIOJDKHBI 00JIaaTh CTYAEHTHI, JJI1 OCBOCHUS TUCIMILIMHBI HEOOXO0AUMO PELIUTh P
3a/1a4: PacKpbITh TEOPETUUYECKHUE U METOA0JOIMYECKUE OCHOBBI JHUCLUIUIMHBI, PacCCMOTPETH
OCHOBHBIE IKCIIEPUMEHTAIbHBIE METOAbl XUMUYECKOW KUHETUKH, PACKPBITh POJIb XMMHUYECKON
KUHETHKH B TPHPOTHBIX W MPOMBIIIICHHBIX Ipoleccax; CPOPMHPOBATH MPEACTABICHUS O
(OpMHPOBAHNN AHATUTUYECKOTO CHUTHANA B KMHETHYECKHX U TECT-METOJaX aHajiu3a, U3y4UTh
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX TECT-METOJIOB aHajH3a BEIIECTB; MPUOOPECTH HABBIKH
MIPOBE/ICHUSI XUMHUYECKOTO OJKCIEPUMEHTAa M pabOThl Ha COBPEMEHHOM Y4eOHO-HAy4YHOM
00opyIOBaHUMY.

1.3 MecTo aucuuminHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl.

JucuuruinHa « KuHeTH4Yeckre U TeCT-METO bl aHAJIN3a» BXOJUT B BAPUATUBHYIO YaCTh
JUCLHUIUIMH y4yeOHOro IUIaHa IOATrOTOBKM OakanaBpoB 1o HampasieHuto 04.03.01 Xwumws,
KOTOpasi JIOTMYECKH CBsi3aHA CO CJIEAYIOUIMMHM JUCUUIUIMHAMU: HEOpraHUYecKas XuMUs
(cBOlicTBa HEOPraHMYECKHX BELIECTB M XMMHMYECKHUX DJJIEMEHTOB); AHAJUTHYECKAs XUMHUS
(OCHOBBI aTOMHOW M MOJIEKYJISIPHOM CHEKTPOCKONMM); OpraHuuYecKkas XuMus (CBOMCTBa
OpPraHMYECKUX BEIIECTB, OPraHUMYECKHE PEareHTbl, KOMIUIEKChl HEOPraHWYECKUX BEIIECTB C
OpPTaHUYECKUMH JIUTaHJIAMH, KOMILIEKCOHBI, SKCTPAKUIUs U 1p.); GU3NIECKHE METOJbl aHAIIN3a
(OCHOBBI CHEKTPOCKOIINYECKUX METO/I0B AHAJIN3A).

[MapamnensHo ¢ Kypcom «KuHETHYeCKHME M TECT — METOJbl aHaTN3a» O0yJaroIuecs
n3y4aroT «MeToJlbl 3KOAHATUTUYECKOIO0 KOHTPOJS CYNEPIKOTOKCUKAHTOB», YTO IIO3BOJISET
paclIMpuTh M YIIyOMTh HMX 3HaHHUA O BO3MOXKHOCTAX MPAKTUYECKOTrO NPUMEHEHUS JaHHBIX
METOJIOB aHAIN3A.

1.4 Ilepeyen» MmJIaHMPYyeMbIX Pe3yJbTaTOB O00y4YeHHMs IO AMCHMILIMHE (MOAYJII0),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTeIbHOIl MPOrpaMMBbl.

N3yuenne paHHOW y4yeOHOM JMCUMIUIMHBI HampaBlieHO Ha (OpMHUpPOBaHHE Y
oOyuaroruxcs odmienpodeccuoHanbHbIX U npodeccuoHanbHbix Kommnerenuid: [TK-1, TTK -5.

KO)I 1 HAUMCHOBAHUC MHUKATOpA PCSYJ'II)TaTI)I 06yqu1/m IO JUCIHHUITIIMHE
JOCTHIXXCHHA KOMIICTCHIIMHN

[1K-1. Cnoco0OeH OCyLIEeCTBISATh CTaHAAPTHBIE OINEpalMd MO MPeJIaraéMblM METOJUKAM,
HalIpPaBJICHHBIEC HA TIOJYyYEHUE U UCCIIEIOBAaHUE PA3IUYHbIX COCIMHEHUN U MaTEPHUAJIOB

NIIK-1.1. OcymecTBaseT CcTaHAAPTHHIE
OIepalyy IO MpeIaraéMbIM METOJIUKAM,
HaIlpaBJICHHBIC Ha MOJTyYeHUE 51
MCCIIEIOBAHUE XUMHUYECKUX COCIMHECHUM
Pa3IMYHON MPUPOJBI U MATEPUAIIOB HAa HX
OCHOBE

3HaeT OCHOBHBIC METOJHUKHN IMPOBCACHU
9KCIICPUMCHTA C HCIIOJIb30BAHUECM KHHCTUUCCKUX U
TECT-MCTOOOB, OCHOBHBIC, 4 TAaKXKC ITPpaBUJIa TCXHUKH

0€30IMacHOCTH 0a3oBbIe n CIICIHUAJIbHBIC
OKCIICPUMCHTAJIBHBIC METO/bI XHUMHYCCKOU
KHHCTHYCCKH

yMEET TPHUMEHSITh COBPEMEHHOE O0O0Opy/IOBaHME,
o0OpabaTsIBaTh u COMOCTABIIATh  PE3YJIbTATHI
WCIIBITAaHUH, MPOBOAUTH DKCIIEPUMEHT C
MCIIOJIb30BAHUEM  TECT-METOJIOB U MPEJCTaBIATH
MTOJTYYCHHBIC PE3YIIbTAThI

BIIAJICET HaBbIKAMU paboThI COBPEMEHHOM|
AHATUTHYECKOM 000pyI0BaHUH, METOJI0JIOTHEH




Kon n HaumeHoBaHre HHIUKATOpa Pe3ynbTaTel 00ydeHust MO JUCITUTIIINHE
MOCTHIKEHUS KOMIIETEHIINU

MHTEPIIPETALIMA  TOJIYYEHHBIX OJKCIIEPUMEHTAIBHBIX
JTAHHBIX.

[1K — 5 CnocobeH NMpUMEHATh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH DPa3BHTHS aHAJTHUTUYECKON
XUMUH IIPU aHAJIN3€ MOJIyYEHHBIX PE3YyIbTaTOB

NIIK-5.1. Vcnonp3yeT 3HAHUS OCHOBHBIX3HAET  OCHOBHBIE  3aKOHBI  (DM3UKO-XUMHUYECKHX
3aKOHOB UM 3aKOHOMEPHOCTEH pPa3BUTUSA|IIPOLIECCOB, OCHOBHBIE IIOJIOKEHUS TEPMOAUHAMUKH
QHATTUTUYECKON XUMUH M KAHETHKH XUMHYECKHUX IPOIECCOB, CIIOCOOBI
IIepexo/ia OT aHAIUTHYECKOTO CUTHaja K
KOHIICHTpALlUN aHAJIMTA, TUIIBl PEAKLHUHA U IPOLIECCOB
B AHAJIMTUYECKON XUMHUH, OCHOBHBIE METOJbI AHAIN3A,
TEOPETUYECKUE OCHOBBI COBPEMEHHBIX TECT-METOJIOB.
YMEET MCIOJIb30BaTh OCHOBHBIC 3aKOHBI XMMHH JUIS
00BsICHEHUSI CHENM(UKA TOBEACHUS XMMHUYECKHX
[IPOLIECCOB,

[IPUMEHSATH IIOJIy4ECHHBIE TEOPETHUYECKUE U
[IPUKJIAJHbIE HAaBbIKAMM IIPUMEHEHUS OCHOBHBIX
3AKOHOB XMMHUHU HpU OOCYXKJIEHUU TOJYyYEHHBIX]
pE3yJbTaTOB, B TOM 4YHCIE C IPUBJICYECHUEM
MIPUKJIAHBIX IPOrPAMMHBIX 3HAHUS B

[IPAKTUYECKON NEeATENbHOCTH, paccuUMTHIBATH
KOHIICHTPALUIO

AQHAJIUTa 10 PE3yJIbTaTaM U3MEPEHHS aHATUTUYECKOTO
CUTHAJIA.

BJIAJICET HABBIKAMM IIPUMEHEHUS OCHOBHBIX 3aKOHOB
XUMUU

pu OOCYKJIEHUHM IOJIyYEHHBIX PpE3ylbTaToOB, B TOM
quCIIe ¢

[IPUBICYCHUEM IIPUKIIAHBIX MIPOTrpaMMHBIX
KOMILIEKCOB.

2. CTpyKTYypa M coJepKaHue THCHUIIHHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4.en. (144 vaca), ux pacnpeneneHue
110 BUJaM paboT mpeicTaBieHo B Tabuuie (0 cmyodenmos ODO).

Bun yue6Hoi paboTbl Bcero CemecTpsl
4acoB (gackl)
8 - - -
KonTakTHasi paboTa, B TOM 4ncJe: 84,3 84,3
AyIMTOpPHBIE 3aHATHS (BCEro): 80 80
3aHATHA IEKIIUOHHOTO TUIA 20 20 - - -
JlaboparopHbIe 3aHATHS 60 60 - - -

3aHATUSI CEMUHAPCKOTO TUTA (CEMUHAPHI,
MPAKTUYECKHE 3aHITHSI)

Nuas koHTaKkTHas padora: 4,3 43
KonTponb camocrositenbHoi pabotsl (KCP) 4 4
ITpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrtosiTe1bHast paboTa, B TOM 4HcIe: 33 33

Kypcosas paboma - - - - -




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

2.2 CTpykTypa IMCUHUILIMHbI:

Pacnipenenenrie BUAOB yudeOHON paObOTHI M KX TPYJOEMKOCTH IO pa3jiesiaM JUCITUTIINHBL.

Pazensl (TeMbl) TMCIUTUIMHEI, H3y9aeMble B 8 cemecTpe (ounas ¢popma)

KonnuectBo yacoB
No HammenoBanwme paznenos (Tem) Beero Ayzrl)lzg(())}t;:aﬂ (Tj:r:;;;ﬂ
JI 113 JIP | pa6ora
1 2 3 4 5 6 7
1 [TeopeTnueckre OCHOBBI KHHETHYECKUX METOJIOB 113 2 i 8 4
AHAJT3a
MeTobpr n3MepeHus CKopocTH peakiuu. OnpeneneHue
2.  [coaepiKaHUS aHAM3UPYEMbIX BEIIECTB 10 JAHHBIM 14 2 - 8 5
KIHETUYCCKIX U3MEPCHHM
3. [Krnaccudwukamus peakiuii HCIOIb3yeMBIX B 10 9 i 6 4
KMHETHYECKMX METOaX
4.  [Hexaranutuueckue peakuuu 6 2 - 6 2
5.  |CopOLUMOHHO-KAaTaTUTHYECKUH METO/T 6 2 - 4 2
6. [XapakTepHCTHKa TECT-METOI0B 8 2 - 6 4
7. |0061mas xapakTepUCTHKA CPEACTB JIsl TECTUPOBAHUS 7 2 - 4 2
8 MeTponornueckue XxapakTepUCTUKHA BU3YaJIbHOTO 10 9 i 6 5
TECTOBOrO aHaJIM3a
broxnmuyeckue meroapl. DepMeHTaTUBHBIE TECT-
9. |MeToBI 6 2 - 6 2
10. [MimmyHHBI aHanu3. buosornyeckne MeTo bl aHam3a | 6 2 - 6
Hmozo no oucuyuniune: 84,3 | 20 - 60 33
2.3 Copnep:xanue pa3ienoB (TeM) TUCHHUIINHBI:
2.3.1 3aHsATHSA JEKIMOHHOT0 THIIA.
dopma
Haumenosanue
No Conep:xanue pazzaena (TeMbl) TEKYIIETO
paszena (TeMbl)
KOHTPOJIS

Teopernueckue Teopuns akTUBHBIX coynapeHuid. Teopust
OCHOBBI KHHETHUYECKUX [epexoaHoro cocrosinus. Kiaccuduxanms
METOJIOB aHalIM3a |KMHETUYECKUX METO/I0B. 3aBUCHUMOCTb CKOPOCTHU
1 pEaKIU OT KOHLEHTPALMN PEarupyronmx
BelecTB. Binsinue psaa (pakTopoB Ha CKOPOCTh
XUMUYECKHX peakuuii. Katanutnyecknii n
HEKATAIUTUYECKUI BAPUAHTBI METOOB.

YcTHBIM onpoc.

Metonbl usmepenus [MeToabl U3MEPEHUST CKOPOCTH PEAKIIMH.
CKOPOCTH peakuuu. |OmnpenenacHue nopsika peakiiuu, KOHCTaHThI

YcrHbIi onpoc.
3aimra yCTHBIX




Onpenenenue CKOpPOCTH PEaKIMU, SHEPTUU aKTUBALINH. nokiaanos. JIP.
coliepKaHus Onpenenenue coepkaHus aHATU3UPYEMBIX Kop.:
AQHAIM3UPYEMBIX  [BEHIECTB IO JAHHBIM KMHETHYECKUX U3MEPEHUM. Pewenue u
BeIIeCTB 10 JaHHBIM [Crioco0 TaHTeHCOB, (PUKCUPOBAHHOTO BPEMEHH U | METOIMYECKUI
KMHETHYECKUX (UKCUpPOBaHHON KOHIICHTPAIUH, UX aHayu3 3a/1ad4.
M3MEPEHUI BuZOM3MeHeHHnss. Meron 106aBok. Onpenenenue
HEW3BECTHON KOHUEHTpPALMU MO JUIUTEIIbHOCTU
WHIYKIIMOHHOTO Ieproa. AHaJIN3 CMECH BEILIECTB
[1yTEM U3MEHEHUS YCIOBUN MTPOBEACHUS PEAKIIUU.
Knaccuduramus  |Tumbl peakuuid, HCTIOIb3yeMbIX B KHHETUYECKUX | Y CTHBIN OMpoc.
peakuuii Metonax. [lonsitue 06 akTHBaTOpax u 3amuTa yCTHbIX
UCTOJNb3YEMbIX B [MHTHOUTOpax. YyBCTBUTEIBHOCTD U noknanos. JIP.
KUHETUYECKUX CEJIEKTUBHOCTh KUHETUYECKUX METOJIOB, IyTH UX
MeTOoax noBblleHUS. Biusnue «pona» Ha
YYBCTBUTEIBHOCTh KWHETHYECKUX METOJIOB
aHaJIM3a U IIyTH YMEHBIIECHHUS 3TOIO BIWSHHUS.
DKCIPECCHOCTh METOJIOB, MX TOYHOCTb,
BO3MOKHOCTb aBTOMAaTH3all1u.
Hekaranutuueckue |[BpICTpble U MENJIEHHBIE MHANKATOPHBIE PEAKUUU. |Y CTHBIN OIPOC.
peaxkiuu ®epMmeHTaTuBHbIE peakuuu. [Ipenmyiecrsa u JIP.
HEIOCTaTKM KUHETUYECKUX METOJOB aHAJIN3a B UX
KaTAIUTUYECKOM U HEKaTAIUTHYECKOM BapHUAHTAX.
DKCTPaKLIMOHHO-KATATUTUYECKUE METO/IB. VYcTHBII onpoc.
CopO1roHHO- CopO1MOHHO-KaTaIMTHYECKU MeTo . [Ipumepbl JIP.
KaTaIUTUYECKUN  [MCITONB30BaHUA KHHETHYECKUX METOJIOB IS
METOJ OnpeJIeJIeHUSI HEOPTaHUYECKUX U OPraHUYECKUX

COCJIMHEHUI B PA3JIMYHBIX OOHEKTaX.

XapaKkTepUCTUKA TECT-

TCCT'CI/ICTGMBI, TECT-CPCACTBA, TCCT-MCTOAHUKHU.

YcTHbIM onpoc.

METO/I0B Kiaccugukanus tect-cucrem. OOuiue 3aimTa yCTHBIX
[IPEICTABICHNS O METOJOJIOTUN CKPUHMHTA C noxnanos. JIP.
[MOMOIIIBIO TECT-CUCTEM. Peakninm 1 peareHTsl.
OcHoBHbIE TpeOOBaHMs, IPEABABISEMbIE K
peakiusM. OCHOBHbBIE MaTepHAaJIbl U CPEJIbI,
VCIIOJIb3YEMBIE JIJIsl CO3JAaHUS TECT-CUCTEM.
Ob6mas Wuaukatopusle 6ymaru. UHauKkaTopHble VYcTHBI onpoc.
XapakTepucTuka  |[nopouku. Muaukaropuele TpyOku. TabneTku u JIP.
CPEICTB JUIs 10100HbIE (OpMBL. ['0TOBBIE pacTBOPHI B
TECTUPOBAHUS kanenpHuax. CaMOHaNONMHSIOIIMECS
KanesbHUIBL. [laccHBHBIE TO3UMETPHI.
Mertposnoruueckue |AHATUTHUECKUHN CUTHAT U CIIOCOOBI €ro YcTHBIN onpoc.
XapaKTepUCTUKU  [PETUCTPALIUU B TECT-ONPEAEIICHUAX. [{BETOBBIE JIP.
BHU3yaJIbHOTO [IKAJIBI.
TECTOBOI'0 AHAJIN3A
buoxumnyeckne  [CymrHocTh OMOXMMHUYECKHX METO/I0B aHanu3a. X |YcTHbIi onpoc.
METOJIbI MECTO CPEIU APYIUX AaHATUTUYECKUX METOMO0B. JIP.

depMeHTaTUBHBIE METOIbI aHaIN3a. DepMeHT-
cyOCTpaTHbIE KOMIIEKChl. AKTHBHBIE LIEHTPHI.
Kunernyeckue u TepMOJIMHAMUYECKHE
3aKOHOMEPHOCTH ()ePMEHTATUBHBIX PEaKIHA.
MexaHu3mbl (PepMEHTATUBHOTO KaTalu3a.
AxtuBaTopbl. UHrMOUTOpPHI. Pasnuunblie THITBI
nHruOvupoBanus pepmeHToB. MHAMKATOPHBIE
(hepMeHTaTUBHBIE PEAKLIUH.

DepMeHTaTUBHbBIE

NMMoOunn3oBaHHble (DEPMEHTHI M X TPUMEHEHUE

YcTHbI onpoc.




10

TECT-METOAbI B XUMHUYECKOM aHam3e. Ou3ndeckue u
XUMHUYCCKUEC MCTOAbI I/IMMO6I/IJII/138.L[I/II/I.
CDCpMeHTH, HauboJIee 4acTo HCIIOJIB3YEMBIC B
XUMHYSCKOM aHaiIu3e. MeToanl aHaju3a,
OCHOBAHHBIC HA OIIPEACICHUN KOHCYHOTI'O
KOJIMYCCTBA MPOAYKTOB PCAKIIMU U HA USMCPCHUHN
HayaJIbHOM CKOPOCTH pCaKIHU.

11

WmmyHnbiii ananmn3  |CyIIHOCT, HMMYHHOTO aHanu3a. [lonsarus 00
aHTUI€HE U aHTUTele. IMMYHHBIN KOMILIEKC.
CrienmupuuHOCTh B3aUMOACHUCTBUS AaHTUTEI C
aHTureHamu. MIMMyHHBIN aHaIu3 ¢ pa3ieiIeHueM u
0e3 pa3zereHus] KOMIIOHEHTOB (TeTepOreHHbIN 1
FOMOTEHHBIN IMMYHOQHAJIU3).
NMmyHOMepMeHTHBIN aHann3. OEepMEHTHI,
MCTIOJb3yeMble B IMMYHO()EPMEHTHOM METO/Ie
aHaIMn3a.

YcTHBIN onpoc.
3ammTa yCTHBIX
JIOKJIaJI0B.

12

buonornueckne  |PU3HOIOrMYECKU AKTUBHBIE U HEAKTUBHbBIE
METO/bl aHAJIN3a  [COeIUHEHUS. AHAIMTUYECKUI CUTHAI B
OMOJIOTHYECKUX METOJIaX, CIIOCOOBI €T0
peructpanuu. UHAMKATOPHBIA OpraHu3M. THIIbl

VHMKAaTOPHBIX OPraHU3MOB. MeTpoJornyeckue

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

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

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.

3aHATHS] CEMUHAPCKOTr0 TUIA YYEOHBIM IJIAHOM HE MIPEYCMOTPEHBI.

1.3.3 JlaGopaTopHbie 3aHATHS.

dopma
No HanmenoBanue nabopatopHbix paboT TEKYIIETO
KOHTPOJIS
M3y4yeHne mprueMoB Mepexo/ia OT aHATUTUYECKOTO CUTHAIIA K Pemienue u
KOHIIEHTpAllMu. MeTpoJIoTrHYecKre OCHOBBI aHATUTUYECKOM XHUMHUH. METOMYECKUI

1.|Pacuer noBepuTenbHOrO0 UHTEpBaJa. BrisiBneHue nmpomaxa. Meron aHaIn3 3a/1a4

HAaUMEHBIIINX KBaPaTOB.

Karanutuueckoe onpeneneHne Maprasiia 1no peakiiui BOCCTAHOBIIEHUS 3amura JIP
2.|MHIUTOKapMUHA TIEPOKCHIOM BOJIOPO/A.

Omnpenenenue xenes3a (I11) mo peakuuu OKUCIEHUS] METHIOBOTO 3amura JIP
3.|opamxkeBoro. Pacuer meTposiornueckux xapakrepuctuk Meroaukn: JJOK

u 110.

Karanutuueckoe onpenenenue meau (11) mo peakunu okucieHus 3amura JIP
4.[cepocomeprxamux coequHEHNH, MOTUOTAT-HOHOM.

Ompenenenne kobanpTa(ll) ¢ HUTPO30-R-COMBI0, UMMOOMITM30BaHHOM B 3amura JIP
5.pKenaTHHOBOM MIICHKE.
6.|Tect-onpenenenue kodanbra(ll) B BUAEC THOIIMAHATHBIX KOMIUIEKCOB, 3amqura JIP

cOpOHMpyeMbIX Ha MEHOMOINYPETaHE.

KocBennoe goromerpuieckoe ornpeaesieHne cyinbhaT-uoHOB, OCHOBaHHOe | 3ammra JIP
7.|Ha peakiu B3aMMOJICHCTBHS HOHOB Oapusi C HUITXpOMa3o,




I/IMMO6I/IJ'H/IBI/IpOBaHHBIM B JKEJIATUHOBOM IIJICHKE.

8.[Tect-onpenenenue ceunmna (II) mo peakiuu ¢ GpOMIUPOTaLIOIOBBIM 3amura JIP
KpaCHBbIM, I/IMMO6I/IJII/130BaHHBIM B )KCJIATUHOBYIO MaTpuny.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX PadoT (IPOEKTOB)
KypcoBsie paboThl — HE IPEAYCMOTPEHBI.

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

[lepeuenp yueOHO-METOIUUECKOTO 00ECIEUEHUS TUCITUTINHBI
Ne Bun CPC I10 BBITIOJIHEHUIO CaMOCTOATENbHON pabOThI
1| IIpopabotka yueOHOTO Pemernsik E.A., Hukutuna H.A. Xpomarorpaduueckue u
(TEeOpeTUYECcKOTO) TECTOBBIE METOJbI aHanu3a: ydeOHoe mocobue. B 2u. Y 1.
Marepuana TectoBbie MeToanl ananu3 / E.A. Pemernsak, H. A. Hukutuna. —
X.: XHY umenu B.H. Kapaszuna, 2011. — 88 c.
2 Brinonnenue T.b.Ilounnok, 3.A.TemepramieB. AHaIUTUUECKAs XUMMUSL.
WHUBUIYaJIbHBIX CIIeKTPOCKOMUYECKUE METObI aHANIKM3a. Y 4eOHoe mocodue.
3ananuit (mogroroBka [Kpacuonap, Kyol'Vy, 2006.
COOOIIEHMI,
NpE3EeHTAIHi)
3| IToaroToBka k Tekyiemy [(OCHOBBI aHAIUTUYECKON XUMUU: 337a4l U BOIIPOCHL: ydeOHOE
KOHTPOJIIO ocoOue /I CTyeHTOB YH-TOB / o pen. FO. A. 3omoToBa. -
I1311. 2-e, ucnp. - M.: Beicimas mikosa, 2002

Y4eOHO-MEeTOINYECKHE MaTePHAIIbI ISl CAMOCTOSTENLHON PadOThI 00yJaromuXxcs U3
YKclla THBAJINUJIOB U JIUL] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMU 3710poBhs (OB3)
MIPEOCTABIISIOTCS
B (hopMax, aanTHPOBAHHBIX K OTPAaHUYEHHSM HUX 3I0POBBS U BOCIIPHSTHUS

uHbopmanuu: J{Js U1 ¢ HApYIICHUSIMU 3PEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMM CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IepeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCIMOCTH OT KOHTHHT€HTA
oOydJaronmxcs.

3. O6pa3oBaTeIbHbIE TEXHOJIOTHH.

B mpomecce ocBoeHUsT MaHHOW Y4eOHOW MMCIUIUIMHBI HCTOJIB3YIOTCS CIEAYIOIINE
oOpa3oBaTeNbHBIE TEXHOJOTUU: ayAuTOpHas paboTa B BHIE TPAAWIIMOHHBIX (DOpM: JIEKIMU H
nabopaTopHOit paboThl; caMOCTOsTENbHAas paboTa CTYAEHTOB, TIpPYIIOBBIE JAUCKYCCHU.
Hexotopbie pa3menbl TEOPETHYECKOTO Kypca pacCMaTpHBAIOTCA C  HCIOJIh30BAHUEM
OTIEpEeKAOIIEH CAMOCTOSITETFHOW Pa0OTHI: CTYJCHTHI MMOYYaAlOT 33JaHHe HAa W3YYE€HUE HOBOTO
MaTepuaia 0 €ro M3JIOKEeHHs Ha JeKmuu. [IpemrycMOoTpeH moka3 3JeKTPOHHBIX Mpe3eHTAINi
MO3BOJISIIOMIMX BU3YAIBHO TIPEICTAaBUTh XHMH3M TMpOTeKaHWs peakmuid. s Qurcanum
TBOPYECKOTO TIPOIBIKEHHS UCIIOIB3YETCsl PEHTHHIOBAsI CUCTEMa OIIEHKH 3HAHUH CTYIEHTOB I10
pe3yabTaTaM TIPOBEPKH MOIYJIBHBIX KOHTPOJNBHBIX paboT, mpHUMeHseTcs OoOCyXaeHue
pe3yabTaTOB pabOTHI CTYIEHYECKUX HCCIIE0BATEIIECKAX TPYIIIL.



[Mpu peanmuzanyu 00pa30BATEIBHBIX TEXHOJIOTUH WCIIONB3YIOTCS CIEAYIONINE BHIBI
CaMOCTOSITENTLHONW Pa0OThI CTYAEHTOB: PadOTa C KOHCIEKTOM JICKIMH; pEIIeHHE 3anad u
VIpaXHEHU 10 00pasily; pelieHHEe BApUATHBHBIX 3allad M YINPAKHEHHI; IOATOTOBKA K
nabopaTopHori pabote; oOpaboTka pe3ynbTaTOB JA0OPATOPHBIX PadOT; MOMCK WH(MOpPMAIUU B
cetn MHTepHeT u jMTepaType; MOJITOTOBKA JOKIAala C KOMIIBIOTEPHON IpE3CHTAIUCH;
MOJITOTOBKA K C/laue dK3aMeHa.

Komu
Bun 3anstus | Ucnonbs3yemMbie HHTEpaKTUBHBIE 00pa30BaTEIbHbBIC
Cemectp €CTBO
(JI, 1P, JIP) TEXHOJOTHH
JacoB
8 JI, JIP Jlekuus ¢ 3eMeHTaMHy I1e1arorudecKuil 60

IBPUCTHUKH, Oecebl, pa30op cuTyanuii, pabora B
MaJIbIX IPYIIax, MPe3eHTaIus JOKIa10B B
(dopmare MUHH-KOH(pEPEHIINN

HUmoeo: 60

IToaroToBKa yCTHOIO JA0KJIA/1a ¢ KOMIILIOTEPHOM NMpe3eHTanue

YcTHBIH 0oKIan — paboTa, coleprKaiias KpaTkoe W3JI0XKEHHUE CYINIHOCTH Kakoro-iu0o
BOIMPOCA, TEMbl Ha OCHOBE HECKOJBKUX IEPBOMCTOYHHKOB, BBIMOJHSIEMAs CTyAeHTOM. Jlokian
AOJDKCH COACPIKATH OCHOBHBLIC (baKTI/I‘-IeCKI/Ie CBCACHUA W BBIBOJbLI IIO pacCMaTpuBaACMOMY
BOIIPOCY.

CrpykTypa JOKIIa/1a B IEUaTHOM BHJIE:

1. TutynbHbIN TUCT.

2. OrnaBienue (IJ1aH, coAepkKaHKUE), B KOTOPOM yKa3aHbl Ha3BaHUS BCEX pa3JIElioB
(TyHKTOB TUTaHa) COOOIICHHS M HOMEpa CTPAHUII, YKa3bIBAIOLIME HAYAJI0 3TUX Pa3/IelIOB B TEKCTE
pedepara.

3. Beenenue.

4. OcCHOBHasl 4acTh JOKJIaJa MOXKET UMETh OJHY WJIM HECKOJIBKO IJIaB, COCTOSIIHX

u3 2-3 maparpadoB (IOAMYHKTOB, pa3[elioB) U MpPEAINoJiaraeT OCMBICIEHHOE M JIOTUYHOE
W3JI05KCHUE TJIABHBIX MOJIOKEHUW U HIIEH, COAEP/KAIIMNXCS B U3YyYEHHOU JuTepaType. B Tekcre
00s13aTeIbHBI CCHUIKY Ha TIEPBOMCTOUYHUKH.

S. 3aKJII0YEHNE COJIEP/KUT TIIaBHBIE BBIBOJIBI, U UTOTH U3 TEKCTAa OCHOBHOW YaCTH.
6. [IpunoxxeHre MOKeT BKIIIOYaTh rpa@ Ky, TaOIHIIbI, pACUETHI.
7. bubnuorpadus (cniucok mureparypsl). CHHCOK COCTAaBIISETCS COTIACHO MPaBUIIaM

O6ubaorpadguuecKoro onucaHusl.

BBenenue - HayanbHas 4acTh TeKcTa. Bo BBeJIGHHWH apryMEHTHPYETCS aKTyalbHOCTb
WCCIIETOBAHMSI, BBISBIISICTCS MPAKTUYECKOE U TEOPETHUECKOE 3HAUCHHE JAHHOTO MCCIIEOBAHMUS.
BBeneHnne MoOXeT cosiepkaTth 0030p UCTOYHUKOB MJIH IKCIIEPUMEHTAIBHBIX JTAHHBIX, YTOYHCHUE
WCXOJHBIX MOHSATUH ¥ TEPMHUHOB, CBEJCHHS O METOaX UCCIICIOBAHMSI.

OcHoBHasi 4acThb JOKIaJa PAacKpbIBaeT cojaep)kaHue Tembl. B Heill 000CHOBBIBAIOTCA
OCHOBHBIE TE3UCHI JOKJIaa, MPUBOSATCS pa3BepHYThIE apTyMEHTHI, MIPEANONIAraloTCsl TUTIOTE3BI,
Kacaroluecsl CyIiecTBa O0O0CYX)IaeMoro BOIpoca. ApPryMeHTHUPYS COOCTBEHHYIO TO3HUIIUIO,
JKEJIaTeIbHO aHAJM3MPOBATh W OIICHWBATH TO3WIIMH Pa3IMYHBIX UCClefoBareiei. Takas
yCTaHOBKA MO3BOJIUT N30€KaTh HEKPUTHIECKOTO 3aMMCTBOBAHUS MaTepraia - KOMITUJISIIIAH.

B 3akmioueHnn B KpaTKOM W CkaTod QopMme Hu3NararTcs MOTy4YeHHBIE PE3yNbTaThl,
MIpeICTaBISAIoNIIe cOO0 OTBET Ha TJIaBHBINM BONPOC MCCIEA0BaHUs. 3/1ECh )K€ MOTYT HaMEUYaThCsl
U JAIbHEUIITNE MIEPCIICKTUBBI PA3BUTHS TEMBI.

Cnucok UCnoNb30BaHHOM TUTepaTyphl. Ha3BaHMs HCTOUYHUKOB B CITUCKE PACIIONAralOT O
andaBuUTy C yKa3aHHEM BBIXOJHBIX JaHHBIX UCTIOIb30BAHHBIX KHUT M XypHAIBHBIX CTATEH.

Hoxnan (ycTHOE cooOIIeHne) mpeAcTaBiIsieT co0oit kpaTkoe (5-7 MUH) WU3II0KEHUE CYTH
BBITIOTHEHHONW paboThl, COMPOBOXKIAIOIIeecs] KOMIBIOTEpHOW mpe3eHTanuei. [locnenusis
JIOJDKHA BKIIIOYATh He Oostee 12-15 cialinos.



Jnsg v ¢ OrpaHUYEeHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI IPEIYCMOTPEHA OpPraHU3aLUs
KOHCYJIBTAIIMI C UCIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

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

4.1.2. KoHTpoJIbHBIE BONPOCHI 110 TEMaM
Bonpocekl Kk kKOHTPOJILHOM padoTe Ne 1 « KuHeTHYecKHe METOAbI AHAJIN3A)

1. Knaccudukanus KHHETHYECKHMX METONOB. KaTaluTHdecKuil W HeKaTaJTuTHYeCKHUU
BapuaHTbl MeTOA0B. CyIIHOCTh KMHETHYECKHMX METOJIOB, MUX MECTO CPEIM JPYTrUX METOJOB
aHanu3a.

2. Teopus akTUBHBIX cOylapeHUul. Teopus NepexoHOro COCTOSHMUS.

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

4. 3aBUCUMOCTb CKOPOCTH peaKLUU OT KOHIIEHTPALlMU pearupyrolux BemecTs. Biausaue
TEMIIEPATypbl U NIOCTOPOHHUX COJIEN HA CKOPOCTh XMMUYECKUX PEAKIUM.

S. MeTto1bl U3MEpeHus: CKOpOCcTH peakuuu Onpeaesnenne nopsaaKa peakiii, KOHCTaHTbI
CKOPOCTH pEaKIVH, SJHEPIUH AKTUBALIMH.

6. OnpeneneHue coAepkaHUS aHAIM3UPYEMbIX BELIECTB IO JAHHBIM KHHETUYECKUX

n3mepenuit. Criocod TaHreHcoB, (UKCUPOBAHHOTO BPEMEHH M (PMKCHPOBAHHOMN KOHIIEHTPAIIHH,
WX BUJOU3MEHEHUS.

7. JuddepeHnnanbHbIi 1 HHTETPATBHBIA BapUAHTHI METO/IOB aHAIH3A.

8. Tunsl peakiuii, UCMOIb3yeMbIX B KWHETHUYECKHX MeTofax. O01mas kiaccupukanus
peakuuii. Katanuruueckue peakiyu.

9. [TonsiTHe 00 akTUBAaTOpaX U UHTHOUTOpPAX.

10.  HekaranuTtmueckue peakiuu. BeICTpbIe 1 MEICHHBIC HHINKATOPHBIC PEaKIIUU.
depMEeHTaTUBHBIE PEAKIUH.

11.  IIpeumyiiecTBa U HEJOCTATKH KMHETUYECKUX METOJIOB aHAIN3a B MX KATaJTUTUYECKOM

HCKATAJINTUYCCKOM BapHaHTax. I‘IYBCTBI/ITe.]'H:'HOCT]b Hn CCIICKTUBHOCTbh KHMHCTHYCCKHMX MCTOJ0B,
IMIYTHU WX TIOBBLIIICHUA. Bnusuaue «(1)0Ha» Ha 9yBCTBUTCIIbHOCTh KUHCTUYCCKUX MCETOJOB aHAJIN3a
U IIYTU YMCHBIICHHUA D3TOI'0 BJIUSAHUA. 9KCHpeCCHOCTB METOJ0B, UX TOYHOCTHb, BO3MOKHOCTH
aBTOMaTUu3aluun.

12. 9KCTpaKI_[I/IOHHO'KaTaJ'II/ITI/I‘leCKI/Ie MCTOMHEI. COp6LIHOHHO-K8.T8.J'IHTH‘I€CKHfI MCTOU.
HpI/IMepbl HCIIOJIb30BAHUA KHUHETHUYCCKUX MCTOJOB MIJId ONPCACIICHUSA HCOPraHWYCCKUX U
OpraHU4YCCKUX COE€IUHEHUH B Pa3JINYHBIX 00BEKTax.

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

1. OO6mass xapakTepuCcTUKa TEeCT-METOAOB. TecT-CUCTEMBI, TECT-CPEJCTBA, TECT-METOAUKHU.
Knaccudukanus tect-cuctem. O01ue npeicTaBieHuss O METOAOJIOTUN CKPUHUHTA C TTIOMOIIBIO
TECT-CUCTEM.

2. Peakiun u pearentsl. OcHOBHBIE TpeOOBaHUs, MpeAbsABIseMble K peakuusiM. OCHOBHbIE
MaTepuagbl U Cpellbl, HUCIOJIb3yeMble JUIsl co3llaHus TecT-cucTeM. CrocoObl HCIOJIb30BAHUS
pearenToB. CrIocOObI MOTYYEHHS OKpPAIICHHBIX COeIMHEHUI B MaTpulle COPOEHTA.

3. OO61as xapakTepuCcTHKa CPeACTB ISl TecTupoBanus. HaukaTopHble OyMaru.
WNnnukaropuslie nopomku. nankaTopubie Tpyoku. TabneTku u mogo0HbIe GOPMBIL.

4. OcHOBHBIE METOIbI U3YUYEHUS XUMHUUECKHUX MPOIIECCOB B IPO3PAUYHBIX U HEMPO3PAUYHbIX
cpenax. AHATUTUYECKUN CUTHAJ U CIIOCOOBI €r0 PErUCTPAliU B TECT-ONPEICIICHUSX.

5. LIBeToBbIe mKaIbl. MeTpOJOrnyecKue XapakTepUCTUKU BU3YyaJIbHOTO TECTOBOTO aHANN3A.

6. O6nacTn mNpUMEHEHHUs TecT-CUCTeM. IIpumepsl oOIpenereHus] HEOPraHWYeCcKUx U

OpraHMYECKHUX COEJAMHEHHH B pa3IMYHBIX OOBEKTaX: OOBEKTaX OKpYXarollel cpenbl,
OMOJIOTMYECKUX KUAKOCTSIX, MUIIEBBIX MPOAYKTaX.
7. CymHocTh OMOXMMHUYECKIX METOI0B aHajn3a. PepMEeHTaTUBHBIE METO bl AHAIIN3A.



8. ®epMeHT-cyOCTpaTHbIE KOMIUIEKChl. AKTUBHBIE LIEHTPBHI.

9. Mexanu3mbl GepMEHTATUBHOTO KaTann3a. AKTHBATOPbl. IHTHOUTOPHL. PaznudHbie THITHI
MHTUOMPOBaHUS (PEPMEHTOB.

10.  Meroabl U3MepeHUs: CKOPOCTH (PEepMEHTATHBHON PEAKIINH (CIIEKTPOCKOMTUIECKHE,
ANMEKTPOXUMHUUYECKUE, PATHOXUMHUYCCKHIE, OMOTIOMUHECIICHTHEIE, TEPMOMETPHUECKHUE).

11.  [Ipumepsl onpeneneHuss OpraHM4eCKX U HEOPraHUYECKUX COCTUHEHHUI — CyOCTpaToB U
3¢ dexTopoB (epMEHTOB — B pa3IMUHBIX OOBEKTaX: OOBEKTaX OKpYXKAIOUEH Cpesl,
OMOJIOTMYECKNX JKHIKOCTSX U OuomMaccax, (hapMaleBTHUECKUX TIperaparax, IHIIEBbIX
MPOAYKTAX.

12. NMMyHHBIH aHau3 ¢ pa3eneHueM 1 0e3 pa3zesieHus: KOMIOHEHTOB (FeTepOreHHbIH 1
TOMOT€HHBII IMMYHOAHAJIN3).

13. HmmyHodepmeHTHBIN aHann3. DepMeHThI, HCTIOIb3YEeMbIe B UMMYHO(EPMEHTHOM
METO/Ie aHan3a.

14.  buonormueckue MeToApl aHaiu3a. @OUIMOIOTUYECKH AaKTHBHbIE M HEaKTUBHBIC
coequHeHus.  Omnpenenenve  (PU3MOJOTUYECKHM  HEAKTUBHBIX  COEIMHEHUH  (XMMHKO-
Ouosiornyeckue MeTojbl). BzammopeicTBue ompenenseMoro BEUIECTBA C HHIMKATOPHBIM
OpraHu3MoM. AHAIMTHYECKUI CUTHAT B OMOJIOTHYECKUX METOAaX, CIIOCOOBI €ro PerucTpaluu.
NuaukaTopHbI OpraHu3M.

15. Tunbl UHAMKATOPHBIX OPTaHU3MOB: MUKPOOPIaHU3MbI, 0€CII03BOHOYHBIE, TTO3BOHOYHBIE,
pactenust. Opranbl U TKaHU KaK WHIUKATOPHI OMOJIOTMYECKHUX METOJO0B. MeTposioruveckue
XapaKTePUCTUKU OHONOrMYecKUX MeTofoB. OOnacTH MNpUMEHEHUs: aHalu3 OOBEKTOB
OKpY)Kalollled Cpeabl, JIEKApCTBEHHBIX IPEMapaToB, MHIIEBBIX U CEIbCKOXO3HCTBEHHBIX
poaykToB. Mcnonb3oBanre OUONIOrMUECKUX METOIOB B AaHATUTHUECKONH XUMUU IS BBIICICHHUS
Y KOHIICHTPUPOBAHUS KOMIIOHEHTOB.

Bonpockl kK caMoCTOSITEILHOM NMUCbMEHHOM NMPoBepoYHOoii padoTe Ne 1

1. bruoxummnueckue Metoipl. CylnHOCTh OMOXMMHYECKHX METO/I0B aHAIN3a.

2. MecTo OMOXMMHYECKIX METOJIOB CPENIU APYTHX aHATTUTHYECKUX METO/IOB.

3. depMeHTaTHUBHbBIE METO/Ibl aHAIN3A.

4. ®depMeHT-cyOCTpaTHbIE KOMIUIEKCh. AKTUBHBIE LIEHTPHI.

S. Kunetnueckue u TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH (PePMEHTATUBHBIX PEAKIIMH.

6. Mexanu3mbl (PepMEHTATUBHOIO KaTanu3a. AKTUBATOPbl. IHTHOUTOPBHI.

7. Paznuunble THIBI HTHTMOUpPOBaHUS (DEPMEHTOB.

8. WNupukaropHbie GepMEHTATUBHBIC PEAKIINH.

9. Mertobl aHaIM3a, OCHOBAHHBIE HA ONPEAEICHUN KOHEYHOTO KOJMUYECTBA IPOAYKTOB
peaKIMy U Ha U3MEPEHUH Ha4aJIbHON CKOPOCTH PEAKIIUU.

10.  Meroabl u3MepeHus: CKOPOCTH (pepMEHTATUBHOM peakiiu (CIEKTPOCKOIHUYECKHE,
JIEKTPOXUMHUYECKHE, PAAMOXUMUYECKHE, OMOIIOMUHECLIEHTHBIE, TEPMOMETPUUECKHUE).

11.  VMimmoOunu3oBaHHBIE (PEPMEHTHI U UX IPUMEHEHHE B XUMUYECKOM aHain3e. dusznueckue
U XUMHUYECKUE METOJIbl UMMOOMITU3AINH.

12. buocencopsl. @epMEHTHBIE 3TEKTPOJIBI.

13.  ®epmeHTaTHUBHBIE TECT-METO/1bl. OOIaCTH MPUMEHEHUS (PEPMEHTATUBHBIX METOJIOB.

14. ®epMeHTHI, HanboJIee YacTo UCMOIb3yEMbIE B XUMUYECKOM aHaIH3E.

15.  Ilpumeps! omnpeneneHusi OpraHMYECKUX U HEOPraHWYECKUX COeTMHEHUN — CyOCTpaToB U
3¢ pexTopoB (PEepMEHTOB — B pa3IMYHBIX OO0BEKTaX: OOBEKTaX OKPYXKAIOLIEH cpeabl,

OMOJIOTUYECKUX JKUJAKOCTSIX M Onomaccax, (apMaleBTHUECKUX Mpenaparax, IHIIEBBIX
MPOJTYKTax.

4.1.3. JleMoHCTpallMOHHbIE BAPMAHTHI OMJ1€TOB KOHTPOJILHBIX padoT

Kontpoabnas padora Ne 1 «K KuHeTn4eckue MeTOAbI AaHATH32)



Bapuant Ne 1

1. Teopusi akTUBHBIX coyaapeHud. Teopusi NEepexXOoAHOro CcoOcTosiHUS. MHaukaTopHas
peaxius U WHAUKATOPHOE BEIIECTBO, TPEOOBAHUS K HUM. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT
KOHIEHTPALUU Pearupyroniiux BeIecTB.

2. MeToa TaHTE€HCOB.
3. UyBCTBUTEIBHOCTD U CEJICKTUBHOCTh KHHETHUECKUX METOOB, ITyTH UX MOBBIIICHUS.
4, Omnpenenenne BoJbdpamMa MPOBOJUIN HCIOIL3YS PEAKIMIO0 OKUCICHHS HWOJIUI-HOHOB

MEPEKUCHIO0 BOJOPOJA, KATATM3UPYEMYIO COSAMHCHHUSIMH BOJb(ppamMa. B Tpu MepHBIE KOJIOBI
emkocThio Ha 100 M Baecu 3.0, 5.0, 8.0 mut pactBopa Na2WO4(TNa2wo4/w =1.045- 10'7) u



uccienyembeiii pactBop B 4 konOy. Ilocne moGaBiieHuss HEOOXOTUMBIX PEAreHTOB U3MEPHIIN
ONTHUYECKYIO TUIOTHOCTH (A) B 3aBUCHMOCTH OT BpPEeMEHH (T) JJI1 BCeX pacTBOpoB. Mcmomb3ys
nannbie Tadi. [Toctpouts rpaduku B kKoopauHatax A — T u tgo — Cw ¥ ONpeeNuTh COIepIKaHKe

BoJb(pama (T) B UCCIEAYEMBIX pacTBOpax.

OnTuueckas IJI0THOCTh, A
Bpewms,

MU CrangapTHbIE PacTBOPBI, MJI Hccnenyemble pacTBOPBI, MJI

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

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

BapUaHThl MeTO/10B. Peakuinu nepBoro u BTOporo nopsijika. CynHocTb KHHETHUYECKUX METO/IOB,
UX MECTO CpeiU APYrMX METOI0B aHAIN3A.

2. MeTtoa puKCHPOBAHHOTO BPEMEHHU.

3. [IpenmMymiecTBa 1 HENOCTATKA KHHETHUECKMX METOAOB aHAIN3a B X KaTATUTUYECKOM U
HEKaTaJIUTHYECKOM BapHaHTaX.

4. Jns onpenenenHre MOMMO/IeHa KWHETUIECKIM METO/I0OM UCTIONIB30BATIH PEAKIHIO

OKUCJIEHUS MOJIUJ-MOHOB NEPEKUCHIO0 BOAOPO/Ia, KaTaTM3UpyeMyto coequHeHus MU Mo. B 3
ko061 Ha 50 M1 mpubasneHo 5.0, 10.0, 15.0 Ma cranaapTHOrO pacTBopa MoiarOaaTa aMMOHHMS

(T(NH4)2Mo00O4/Mo=4.45- 10'8). HccnenyHmblit pacTBOp Takxke MOMeNIa i B KoJaob! Ha 50 mi1.
[Tocne no6aBneHns HEOOXOIUMBIX PEareHTOB U3MEPHIIA ONTUYECKYIO INIOTHOCTH (A) B

3aBHCHMOCTH OT BPeMEHH (T) AJIsl BCEX PACTBOPOB M CTPOUIIH IpaduK, MO0 KOTOPOMY OIpeIesiiv
TAHTEHCHI YTJIOB HAKJIOHA MPSMBIX (tgo).Tad.

CrangapTHbIe pacTBOPHI Hccnenyembie pacTBOpPbI

tgal tga2 tga3 1 2 3 4 5

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

[Toctpouts kanuOpoBOUHBKIHM rpaduk B KoopanHatax tgo — C\Mo U ONPEAeTUTh COACpKAHHE
MonrbieHa (T) B mpobax.

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

Knaccmbmcaum{ TCCT-CUCTEM. O6H_[I/IC MNpeaACTaBJICHUA O METOJOJIOTHU CKPUHHHTA C IOMOMIBIO
TECT-CUCTEM.



2. depMeHTaTUBHbBIE METOBI aHATIM3a. DTambl IpoBeaeHus npsimoro NOA.
3. lns ouenku npenena onpenenenus amroMuHusA(II) ¢ momomsio nHaUKaTOpHBIX Moj0c PUb-

AnmroMuHUI-TECT 3a OPUEHTUPOBOYHOE 3HAYEHHUE Clim MNPHUHSAIM KOHUEHTPALMIO AIFOMHUHMUS,
paBHyto0 3.7 MkM. OnpeneneHue BeJId B PEKMME KOHLIEHTPUPOBAHUS: YEPE3 PEAKIIMOHHYIO 30HY
Oymaru auamerpoM 6 MM B TeueHue 30 ¢ mpokauumBaiM 3 MII aHaJU3UPYEMOrO pacTBOpa B
KamMepy KapMaHHOTO KOHIICHTPUPYIOHIETO YyCTpoicTBa. I[IpUTOTOBMIM IIBETOBYIO KAy
CpaBHEHUs, COOTBETCTBYIOIIYIO coaepkanuio amromuuus (II1) B pactBope: 0, 3.5 u 7.0 MxM; u
KOHTpOJIbHBIA ~ oOpaszenr PHb, orBewarommii pactBopy ¢ KOHIeHTpauued 6.4 MKkM.
[IpuroroBnenue mkanbl ¥ KOHTPOJBHOTO 00paslia MOBTOPUIIU TPUKAbL. VICHONB3ys IIBETOBYIO
miKany, HaOJIoJaTeNu OLICHWIIM COJEp)KaHUE alllOMMHMSI B pacTBope. Uucino Habmronateneit
pasHoO 50.

HaiineHo antoMHHUS C UCIIOJIL30BAaHHEM
Bseneno amromunaus, MKM IIBETOBOH MIKabI, MKM
6.42 3.50 5.25 7.00
Yucno onpeneneHuit 7 38 5
S¢c = X MKM; clim = 3s¢c = X MmxM

4.1.4. BapuaHTbI TeM YCTHBIX JIOKJIA0B

1. Knaccudukarnus kunernaeckux Meto10B. CyIIHOCT KHHETHYECKHX METO/I0B, UX MECTO
Cpenu Ipyrux METOJIOB aHaJIH3a.

2. OcobeHHOCTH pabOTHI IPU aHAIN3E YIBTPAMHKPOIIPUMECEH.

3. Karanutnaeckue peakiyn. AKTUBATOPbI 1 MHTHOUTOPBI. HekaranuTuyeckue peakiuu.
depMeHTATHBHBIE PEAKITHH.

4. Mexanu3msbl (pepMEHTATHBHOTO KaTaiu3a. Y paBHeHHe Muxasmca-MenTteH. DPpQeKTopbl

¢dbepmentoB. AxkrtuBatopbl. HWuruOGutopsl. Pasnuunble TUNBI HHTUOMpOBaHUS (HEPMEHTOB.
WNunukatopHele hepMeHTaTHBHBIE peakini. ConpsyKeHHbIE CUCTEMBI U3 ABYX M 00Jiee peaKIHii.

S. [Tpenmy1iecTBa 1 HEAOCTATKM KHHETHYECKUX METOJOB aHAJIN3a B UX KATAIUTHYECKOM U
HEKaTaJIUTHYECKOM BapUaHTax.

6. DKCTpaKLMOHHO-KaTaIuTUYecKnue MeToibl. COpOIIMOHHO-KaTaTUTUYECKUN METO/,.

7. HcTopus pa3Butus tecT-MeTo0B. OCHOBHBIE IOHSTHSL.

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

9. buocencopsl. TenneHum ux pa3BuTHs.

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

11. MeTku B UMMYHHOM aHAJIN3€ — U30TOIHbIE, ()ePMEHTHBIE, (PIIyOpPECIIEHTHEIE,
rapaMarHuTHele. PalnOMMMyHOJIOTMYECKUI aHAIIN3.

12. Tumel HHAMKATOPHBIX OPTaHU3MOB: MUKPOOPTaHU3MBI, OECIIO3BOHOYHBIE, (IPOCTEHIITHE,

pakooOpa3Hble, HaCEKOMbIE, Y€pBH), MO3BOHOUHbIE (am(uOuu, puiObI), pacTeHus. OpraHsl U
TKaHU KaK MHIUKATOPbI OMOJIOTHYECKUX METOJIOB.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIs MPOBeICHNs MPOMEKYTOYHOH ATTeCTALMH.

DK3aMeHAI[MOHHBINA OWJIET 10 KMHETHYECKUM U TeCT-METOJIaM aHaJIM3a COCTOUT M3 YEThIpeX
3aHaHHI>i. HepBBIe JBa BOIIpOCa MOCBAIICHBI TCOPECTUYCCKUM OCHOBAM KHMHCTUUYCCKHX MCETOJ0B
aHayM3a (CM. MPUBEACHHBIN HUXKE CIIUCOK BOMPOCOB), TPETHI BOMPOC MOCBAIIEH pa3Jielny TecT-
METOJIbl aHaln3a. B yeTBepTOM 3aJaHUM CTYIEHTY MpEAJaracrcs PpeUlUTbh MPaKTUYECKYIO
3aj1auy.



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

1. Teopernueckrne OCHOBbI KHHETUUECKHUX METO0B aHAIN3A.

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

3. 3aBUCHUMOCTb CKOPOCTH PEAKLMU OT KOHIIEHTPALMU pearupyolux BeuecTs. BiausHue
TEMIEPATypPbl U IOCTOPOHHUX COJIEW HA CKOPOCTb XUMUYECKHUX PEAKIIHIA.

4. MoekynsipHOCTb U OPAJOK PEAKILIUH.

5. Karanutnuecknii 1 HEKaTAJIMTUYECKUI BAPUAHTBI METOI0B.

6. MeTto1bl U3MEpPEHUsl CKOPOCTH peakuuu. OnpeseneHue nopsaKa peakliui, KOHCTAHTbI
CKOPOCTH peaKkLiu, 3HEPTUU aKTUBaLUU.

7. OnpeneneHue COACpKaHUSA aHAIM3UPYEMBIX BELIECTB 110 JAHHBIM KHHETHYECKUX

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

8. JuddepeHnmanbHblil 1 HHTErpAIbHBINA BapUaHThl METOI0B aHanu3a. OnpenencHue
HEU3BECTHOIN KOHLIEHTPALUU 10 JUIMTEIbHOCTU MHAYKLIMOHHOIO [IEPHOAA.

9. Karanumerpudeckoe TUTpOBaHUE.

10.  Ananu3 cMecH BeLIECTB ITyTeM U3MEHEHUS YCIIOBUI poBeieHns peakuuu. OcoOeHHOCTH
paloThI NPH aHAJIN3E YIABTPAMHUKPOIPUMECEH.

11.  Tunsl peakuuii, UCIIOJIB3yEMbIX B KHHETHYECKHX MeTo1ax. Obmas kiaccuduxanus
peakuuii. Katanuruueckue peakiyu.

12. TlonsaTtue 00 akTHBAaTOpax W MHTUOUTOpax. BEICTpBIC M MeVIEHHBIE HHIUKATOPHEIE
peaxkuuu.

13. Hekaranutnueckue peaknuu. @epMEHTATUBHBIE PEAKIIH.

14.  IlpeumyiecTBa U HEJOCTATKU KMHETHUECKUX METO/0B aHAIN3a B UX KATAIUTUYECKOM U

HEKaTaJIUTHUYECKOM BapuaHTaX. UyBCTBUTEIBHOCTh U CEJIEKTUBHOCTb KMHETHUYECKUX METOOB,
IyTH WX NOBBIIEHUs. Biusaue «poHa» Ha 4yBCTBUTEIBHOCTh KHHETUYECKAX METOOB aHAIN3A
U MyTU YMEHBLIEHHs 3TOr0 BIUSHUSA. DKCIPECCHOCTh METOJIOB, MX TOYHOCTh, BO3MOXHOCTb
aBTOMaTHU3allHH.

15.  DkcTpakuuoHHO-KaTanuTHueckue  Meroabl.  CopOLMOHHO-KAaTaIUTUYECKUH  METON.
[IpuMepbl HCMOJIB30BAaHUS KUHETHYECKUX METOJOB ISl OIpEJeNIeHHs] HEOPraHWYEeCKUX MU
OpPraHMYECKUX COEAMHEHUN B PA3IMYHBIX OOBEKTAaX.

16.  OOmas xapakTepuCTHKa TeCT-MeTo/0B. KpaTkas MCTOpHS, TCHICHIIMU Pa3BUTHUS TECT-
MeToA0B. TecT-cucTemsl, TeCT-CpeCcTBa, TecT-MeToauku. Kitaccudukanus tect-cuctem. O6mme
IIPEICTABICHNS] O METOAOJIOTUN CKPUHHHTA C MTOMOLIBIO TECT-CUCTEM. MIX MECTO cpeau Apyrux
AHAJINTUYECKUX METOJIOB.

17. XUMHYECKUE OCHOBBI TECT-MeTONOB. Peakiuu u pearentbl. OCHOBHBIE MaTepuaibl U
Cpeabl, MCIOJIb3yeMble s co3laHus TecT-cucteM. CrnocoObl MOMYyYeHHsS OKpalleHHbBIX
COEIMHEHMI1 B MaTpulle copOeHTa.

18.  OOmas xapakTepucTHKa CpPEICTB /s TecTUpoBaHus. MHnukatopHble Oymaru.
WnnukatopHele nopomku. Munukaropusie TpyOku. Tabnetku u monoOHble Gopmbl. ['oToBBIE
pacTBOpHI B KanenpHuax. CaMoHanoaHsonMecs KaneapbHulsl. [laccuBable 103UMETPBI.

19.  OcHOBHBIE METO/IBI U3YUEHHUS XUMHUECKUX TPOIIECCOB B MTPO3PAYHBIX U HETPO3PAYHBIX
cpenax.

20.  AHanMTHYECKH CUTHAI U CIIOCOOBI €r0 PEerUCTpaliy B TeCT-OlpeesieHusX. LIBeToBbie
HIKaIbl. MEeTpoJIorn4eckie XapakTepUCTUKN BU3YaJIbHOIO TECTOBOTO aHAIN3A.

21. OOnactu TNpPUMEHEHHUS TECT-CUCTeM. [IpuUMephl OIpeaesieHus] HEOPraHUYeCcKux u
OpraHMYECKHUX COEAMHEHUH B pa3IM4YHBIX OOBEKTaX: OOBEKTaX OKpYKAIoIeH Cpelbl,
OMOJIOTMYECKHUX >KUIKOCTSX, MHUILEBbIX NpoAykTax. Vcroib30BaHHE TECT-CHCTEM B Y4eOHBIX
LEsIX.

22.  buoxummueckue meronbl. DepMeHTaTHBHbIE METOJbl aHanu3a. depMeHT-cyOcTpaTHbIe
KOMIUIEKChl. AKTHBHBIE LEHTpbl. KuHeTHueckue M TepMOJMHAMUYECKHE 3aKOHOMEPHOCTU
(bepMeHTaTUBHBIX peakiyii. MexaHu3Mbl (epMEHTaTUBHOIO KaTalln3a.



23.  AxtuBaropel. HWuruOutopsl. Pa3znuunble TuUmbl  MHTHOMpOBaHHS — (EPMEHTOB.
NuankatopHbie (hepMEHTATUBHBIE PEAKIIUU.

24.  Meronpl aHanM3a, OCHOBAaHHBIC HAa OMpPEICICHHM KOHEYHOTO KOJHMYECTBA IMPOIYKTOB
peakuuu ¥ Ha M3MEPEHMHM HayallbHOM CKOPOCTH peakuuud. MeToapl H3MepeHUusi CKOPOCTH
(dbepMeHTaTUBHON peakuuu (CHEeKTPOCKOIUYECKUE, AIEKTPOXUMUYECKUE, PaJIUOXHUMHUYECKUE,
OMOJIIOMUHECIICHTHBIE, TEPMOMETPUUYECKHUE).

25.  HMmmoOunmu3oBaHHbIE (hEPMEHTHI U UX NIPUMEHEHNE B XUMUYECKOM aHanu3e. Ou3nueckue
U XUMHYECKHEe MEeToAbl uMMoOwnu3anuu. buocencopel. @DepMEHTHbIE  AIIEKTPOJIBI.
depMeHTaTUBHBIE TeCT-MeTOAbL. O0sIacTU MPUMEHEHUS (PEePMEHTATUBHBIX METO/I0B. DepMEHTHI,
HanboJiee YacTo UCIOIb3yeMbIe B XMMUYECKOM aHaJIM3e.

26.  Ilpumepsl ompenenaeHus] OPraHNYecKUX U HEOPraHWYECKUX COeIUHEHUN — cyOCcTpaToB U
3¢ dexTopoB (epMEHTOB — B pa3IMYHBIX OOBEKTaX: OOBEKTaX OKpPYXKAIOUIEH Cpelsl,
OMOJIOTMYECKUX JKUJAKOCTIX M Omomaccax, (apMaleBTHYECKUX IpernapaTrax, MHUIIEeBbIX
MPOAYKTAX.

27. Nmvmvynnbiit ananms. [lonartuss o0 aHTtureHe W aHtuTene. VIMMyHHBIM KOMILICKC.
CrenupuuHOCTh B3aUMOJICHCTBUS aHTUTEN C aHTUreHaMu. VIMMYHHBIN aHaIu3 ¢ pa3eliecHueM 1
0e3 pa3iereHusi KOMIIOHEHTOB (TeTEPOreHHbIN U TOMOT€HHbII IMMYHOAHAJIHN3).

28.  HmmynodepmenTHbIN aHann3. OepMEHTHI, HCIOIb3yeMble B IMMYHO()EPMEHTHOM
METO/IC aHAIN3a.
29.  buonormueckue wmeronsl aHanmu3a. OUMONOTMYECKH aKTHBHBIE W HEAKTUBHBIC

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

30.  AHaIUTHYECKHH CHTHaa B OHOJIOTHYECKHX METO/IAX, CHOCOOBI €ro perucTparuu.
Wupukaropuelid  opraHu3M. THIIBI WHAMKATOPHBIX OpraHM3MOB. OpraHbl M TKaHH Kak
WHIUKATOPbl OMOJOTMYECKUX METOJ0B. METPOJIOTHYECKHE XapaKTEPUCTHKH OMOJIOTHUECKHX
MeTo0B. O0JacTH MPUMEHEHHsI, UCIIOJIb30BAHUE OHOJIOTMYECKHX METOJOB B aHAIUTHYCCKOM
XMMUH JJTS BBIICTICHHSI U KOHIICHTPUPOBAHUS KOMITOHEHTOB.

IIpumep 7K3aMeHALHOHHOTO OHJIeTA

OI'bOY BO “Kybanckuit rocynapctBeHHbI yHuBepcuter Kadenpa aHanuTuyeckoi XuMuu
Jucnummza «KMHETHYeCKUE U TECT-METObI aHAJIN3a)

BIWIET 1

1. Teopus akTUBHBIX coyaapeHuid. Teopus epexoaHOro COCTOSIHUS.

2. Mexanu3mbl (hepMEHTATUBHOTO KaTanu3a. AKTHBATOPbl. IHTHOUTOPHL. PaznudHbie TUITBI
UHTUOMPOBaHUS (PEPMEHTOB.

3. Mukpoopranu3Mbl Kak aHAIUTUYECKUE UHTUKATOPHI.

4. Omnpenenenue Bojdb(ppamMa MPOBOJMIM HCHONb3YS PEAKLUUI0 OKHUCIECHUS HOAMJ-MOHOB
MEPEKUCHIO BOJIOPO/IA, KATAIU3UPYEMYIO COETUHEHUAMHU BoJbppama. B Tpu MepHbIe KOJIOBI
emroctbio Ha 100 mu BHecnu 3.0, 5.0, 8.0 mu pactBopa NapWO4(TNa2wo4/wW =1.045~10'7) u
uccaeayeMbiit pactBop B 4 kon0y. [locne noGaBneHust HEOOXOIUMBIX PEareHTOB U3MEPHIIH
ONTHUYECKYIO TUIOTHOCTH (A) B 3aBUCHMOCTH OT BpPEeMEHH (T) U1 BCceX pacTBOpoB. Mcmonb3ys
nannble Tabia. [Toctpouts rpaduku B koopauHatax A — T u tgo — Cw U ONpeaenuTh coiepiKaHue
BosIb(pama (T) B HCCIEAYEMBIX PACTBOPAX.

OnTryeckas I0THOCTh, A

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




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

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

CryneHTbl 00513aHBI CATh K3aMEH B COOTBETCTBHH C PACIHMCAHUEM M YY€OHBIM ILUIAHOM.
DK3aMeH MO JUCLHHUIUIMHE TPECleAyeT LEelb OLEHUTh YPOBEHb (OPMHUPOBAHUS KOMIETEHIIHH,
pa3BUTHE TBOPUECKOTO MBIIUICHUS, IPUOOPETEHNE HABBIKOB CAMOCTOSTENIbHOW paboThl, yMEHHE
IIPUMEHSATH [10JIyYCHHbIE 3HAHUS JIJIS PEIIEHUs IPaKTHUECKUX 3ajiad.

@dopma NpOBEAECHUS SK3aMEHA: YCTHO WJIM NUCBbMEHHO YCTAHABIMBAETCS PELICHUEM
Kadenpel. DK3aMeHATOpy MPEAOCTABISETCS MPABO 3a/aBaTh CTYACHTAM JONOJHHUTEIbHbIC
BOIPOCHI IO BCe y4eOHOM mporpaMme JUCHMIUIMHBL. Pe3ynbTar cjaum SK3aMeHa 3aHOCUThCS
IIPEroiaBaTesieM B 9K3aMEHAIIMOHHYIO BE€IOMOCTb U 3aYETHYIO KHUXKKY.

Kpurepum ounenku:

- OTMETKAa «OTJMYHO» BBICTABISETCS C y4eTOM C(HOPMHUPOBAHHOCTH KOMIIETEHITHH,
€ClIi JaH TMOJIHBIN, MPaBWIbHBIA OTBET, MaTepUal HU3JI0KEH B ONPEACNECHHOW JIOTrHYecKOon
MOCIIEI0BATEIHLHOCTH JAEMOHCTPUPYETCS MHOTOCTOPOHHOCTh MOJXOJ0B, MHOT0ACIeKTHOCTh
oOCyXXJeHUsI MPOOJIeMbl, YMEHHUE apryMEHTHPOBaTh COOCTBEHHYIO TOUYKY 3PEHHUS, HAXOIUTh
MyTU PELleHUs MO3HABATEeNbHBIX 3a/a4, YCTAHABIMBATh IPUUNHHO-CIEACTBEHHBIE CBSI3U MEXIY
CTpPOCHHEM, CBOMCTBAMHU M MPUMEHEHHEM BEIIECTB, B JIOTUYECKOM PACCYXJACHUHM U PEIICHUU
3aJlayM HeT OIMOO0K, 3a/1aua pellieHa palliOHaIbHBIM CIIOCO00M;

- OTMETKA «XOPOILL0» BBICTABISETCS CTYJIEHTY, €CJIM OTBET MOJIHBIA U MPAaBUIBHBIA Ha
OCHOBE U3YYECHHBIX TEOpUH, MaTepuan H3JIO0KEH B  ONPEACNEHHOW  JIOTHYECKOU
MOCJIEIOBATEILHOCTH, TPH OSTOM JOMYCKAIOTCS HECYIIECTBEHHbIE OIIMOKM B OTBETaX Ha
TCOPCTUYCCKUEC BOIIPOCHI WM B PCHICHUH 3aJa4H, KOTOPBLIC CTYACHT MOXKCT HUCIPABUTH I10
YKa3aHUIO MPEnoaaBaTest

- OTMETKA «yJA0BJIETBOPUTEIBHO0Y» BBICTABISICTCS CTYACHTY, €CIIM OTBET TMOJHBINA, HO
P O3TOM [IOMYIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMOJHBIM, HECBSA3HbIN, HE
MPOSIBJISIOTCS YMEHHSI NPUMEHSATh TEOPETHUUECKHE 3HAHMS NPU PELIEHUU MPAKTHUYECKUX
npo0JsieM; 3HaHWE MPEeAMETa C 3aMETHBIMU MpoOenaMu, HETOYHOCTSIMU, HO TAKUMH, KOTOPbIE HE
CITyXaT MPEMSATCTBUEM ISl TalbHEUIIEro 00y4YeHUs

- O0TMETKA «HEeY/0BJIETBOPHUTEJbHO» BBICTABIISETCS, €CIIM OTBET OOHAPYKUBAET
HE3HaHHE OCHOBHOTO COZEpaHHs y4eOHOT0o MaTepualia

OrneHoYHBIE CPEJICTBA /1JI1 MHBAIMJIOB U JIUI C OFPAaHUYEHHBIMH BO3MOXKHOCTSMU
3/10pOBbsl BHIOMPAIOTCS C YUETOM MX MHIAUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IIpy He0OXOIUMOCTH MHBAJIM/IaM U JIMLIAM C OrPaHUYEHHBIMU BO3MOKHOCTIMHU
3I0POBBS IIPENOCTABIISECTCSA JOTIOJHUTEIBHOE BPEMS JJIs TOATOTOBKHM OTBETA HA DK3aMEHE;

— MpU MPOBEACHUHN MPOIETyphl OLIEHUBAHUS PE3YJIbTaTOB 00YUEHHS WHBAIMJIOB M JIMIL C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBBS IIPEAYCMATPUBACTCS UCIOJIB30BAHNE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IpY HEOOXOJUMOCTH JJIsl 00yUaIOUINXCS ¢ OTPAHMYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI
U HMHBAJIUIOB MPOLEAYPa OLIEHUBAHMS PE3Yy/IbTaTOB 00YUYEHUS MO AUCIUILITUHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Tponienypa orneHMBaHUSI PE3yJbTATOB OOYyYEHHs] WHBAIMIOB U JIMI[ C OTPaHUYCHHBIMU
BO3MO>XHOCTSIMH 3/J0POBbS 110 AUCLHUIIIMHE (MOYJII0) IPETyCMAaTPUBAET MPEAOCTABICHHE



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

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUJist TUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3UPOBaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yJaronmxcs.

5. IlepeyeHb OCHOBHON U 10NOJIHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AUMOH
AJISl OCBOCHMS THCIUILIHHBI (MOAYJIST).

5.1 OcHoBHas iMTEpaTypa:

1 OCHOBBI aHAJIUTUYECKON XMMMM: Y4EOHMK JUIsl CTYAEHTOB BY30B. T. 2. MeTobl
XuUMHYecKoro ananmusa / mof pea. FO. A. 3omoToBa. - 4-¢ uzn., nepepad. u goi. - M.: Akagemus,
2010.

2 Kpuctunan I'. Ananmutrdeckas xumust: B 2 1. T. 2/ nep. ¢ anri. A. B. 'apmamia u
ap. - M.: BUHOM. JlaGopatopus 3uanuii, 2009.-504¢
3 Otto M. CoBpeMeHHBIE METOBI AHATUTUIECKON XUMHH : yI4eOHUK IS BY30B /

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

4 Yepenanos B.A. Xumuueckas KHHETHKA: y4eOHOE TIOCOOHE [T aKaIeMHUYECKOTO
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 JTUTEPATYPA

1. 3omoroB, FO.A. Xumuueckue Tect-metonsl ananuza / FO.A 3omoros, B.M HBanos, B.I"
AwmenuH. —M.: Equtopuan YPCC.— 2002

2. Tlpomueccsl M ammapaThl OMOTEXHOJOTHH: (PEPMEHTAIMOHHBIE ammaparhl : y4eOHOe
nocobue 1 akageMuyeckoro Oakanaspuara / A. ¥O. Bunapos [u np.] ; nox pex. B. A. beikosa.
- 2-e w31, mepepad. u joi. - M.: U3natensctBo FOpaiit, 2018. - 275 c. - (Cepus : bakanasp.
Axanemuueckuii kypce). -ISBN 978-5-534-07509-0. https://biblio-online.ru/book/37C2AEBF-
4525-4664-AAD8-EE2F9B3751FB/processy-i-apparaty-biotehnologii-fermentacionnye-apparaty

5.3. Illepuoauyeckue U3IaHNUs:

«KypHan ananutndeckoit xumun», Poccus, Mocksa.

«3aBojickas naboparopus. Jlmarnoctuka marepuanony, Poccusi, Mocksa.
«AHaIUTUKA U KOHTPOIbY, Poccust, 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 TUCUMILIUHBI (MOIYJIs).

http://teksert-ntb.gubkin.ru

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

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

http://www.scopus.com/

http://www.elibrary.ru/

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

1. A. M. Eropos u ap. Teopust u nmpakTiKa IMMYHO(PEPMEHTHOTO aHanu3a. M.:
Bricmas mkoma. 1991.
2. Pemernsax E.A., Hukutunaa H.A. Xpomatorpaguyeckue M TECTOBBIC METOJbI

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

[To xypcy HpeayCMOTpPEHO IpOBEACHUE JIEKIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTcs
OCHOBHOI CHCTEMaTU3MpPOBAaHHBIM MaTepual U pa3bsCHSAIOTCA HauboJiee CIOXKHBIE AaCIEKThI
M3y4aeMbIX METOJIOB aHAJIN3A.

Ha naGopaTOpHBIX 3aHATUSAX CTYAEHTBl 3aKpEIUISIOT IOJTYyYEHHBIE TEOpPEeTUUYECKHE
3HaHUs, OCBaMBAIOT CHEIU(PUKY U MPUHIUI PaOOThl aHAIUTHYECKOTr0 000PYI0BaHMs, CIIOCOOBI
[IOJTyYeHUsl aHAIUTUYECKOT0 CUTHAJIa U Nepexojia K KOHIeHTpauuu aHanuTa. [Ipu noaroroske k
nabopaTopHoil paboTe HEOOXOAMMO BHMMATENIBHO W3YYUTh TEOPETHUYECKUI MaTrepuan 1o
JAHHOM paboTe, TEXHUKY BBINOJHEHMsI 3KCIIEPUMEHTAa, O3HAKOMMTHCS C HHCTPYKLHAMHU K
npubopam, KOTOPbIE UCHOIB3YIOTCS IIPU BBITOJIHEHUH PAOOTHI.

O0paboTka pe3yabTaToB JadopaTopHbiX pador. OT4ér o saboparopHOW pabote
JIOJDKEH CO/IEPIKaTh BCE MOJYUYEHHBIE HKCIIEpUMEHTAIbHbBIE Pe3yIbTaThl, HEOOXOUMbIE PACUETHI
1 BBIBOJBI. OTUET JNOIKEH NPENOCTABIATHCS NPENOAABATENIO I IPOBEPKU B TEUEHHE HENENN
1ocjie BBINMOJIHEHUs JabopaTopHoil paboTel. [IpoBepka mabopaTopHOI pabOTHI CONMPOBOXKIACTCS
CO6€C€I[OBaHI/I€M C IMpenoaaBaTeciICM. BEITOJITHEHHBIMH ~ CUMTAIOTCA  TOJBKO IIPUHATBIC
MpemnoaBaTesieM Ja00paTopHbIe PabOTHI.

BaxneluM 3TanoM Kypca siBjisieTcsl CaMOCTOsITe/IbHAsA padoTa Nmo AUCHHUILINHE, B
PaMKaxX KOTOPOil CTYIEHTbI OCYHIECTBJISAIT HPOpPabOTKy Yy4eOHOro (TEOpeTHYECKOro)
MaTepHuajia, MOJArOTOBKY K TEKYIIEMY U MPOMEXKYTOYHOMY KOHTPOJIO, @ TAKXKE BBIMOIHSIOT
WH/IMBUyAIbHBIC 3aJJaHus (HaIpUMep, TOTOBIT KOPOTKHE COOOIIEHHSI U TIPE3EHTAIINN ).

[Tepen pemeHreM 3agay HEOOXOIUMO BHHUMATEIBHO M3YYUTh TEOPETHUECKUI MaTepual,
mpopaboTaTh KOHCIIEKT JIEKIUH, pa3o0paTh MpUMeEpbl pelieHus 3aaad. Pemienue 3amau
pEKOMEHAyeTCS HaYMHaTh C HamOoJliee TPOCTHIX, OJNM3KMX K HMMEIONMMCS B 3aJadHHKE
npuMepaM. He pexoMeHAyeTcs WCIONb30BaTh TOTOBBIE KOHEYHBIE (OPMYIBI, KOTOpHIE
BBIBOJISITCS B IPUMEpPAx PEUIeHUs 3a/1a4. 3aluch B TETPAAN TOJDKHA COEpKaTh (POPMYJIBI U BCe
BBIUUCIICHUSI C yKa3aHWEM €IUHHII W3MepeHus. [Ipy BhUUCIEHHSIX HE0OXOAuMO oOpamarh
BHUMaHUE HA WX TOYHOCTH (MCIOJIB30BaHUE HY)KHOTO YHCJIA 3HAYAIUX MUGP) U COONIOACHUE
MIpaBWJI OKPYTJICHUSL.


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

Ilpu  nmoaroroBke

KPaTKoOro JO0KJIaJa ¢ KOMIBLIOTEPHOW Ipe3eHTaluer

APTYMCHTUPYCTCA aKTYaJIbHOCTb TEMBI, BBIABIIACTCA MPAKTHYCCKOEC N TCOPECTUUCCKOC 3HAYCHUC
JaHHOTO MCCJIICJOBaHUA. OcHOBHasg 4YacTh AOKJIaaa PacCKpbIBACT COACPKAHUE TCEMBI. B

3aKJIIOYEHUM B KpPAaTKOW U

CKaToil (opMe H3NAralTCcs MOJIYYEHHbIE PEe3yJbTaThl,

MpeACTaBIISIONME COOOM OTBET Ha IJIaBHBIN BOIIPOC UCCIIEIOBAHUS. 31€Ch KE€ MOTYT HAMEUAThCsI
U JalIbHEHIITNE MTEPCIICKTUBBI Pa3BUTHUS TCMBI.

B ocBoeHWU NUCIUIUIMHBI WHBATUIAMH U JUIAMH C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMH
3I0pOBBsl OOJIBIIIOE 3HAYECHWE HMEET WHIMBHIyaslbHass ydeOHas padora (KOHCYIbTAIlUU) —
JOTIOJTHUTEIBHOE Pa3bsiICHEHUE YUeOHOTO MaTepurania.

WuauBuayalbHbIE KOHCYJIBTAIMM [0 TPEAMETY SBISIOTCS BaXKHBIM  (PAKTOPOM,
CHOCOOCTBYIONINM WHIUBUIYaTH3aIUU OOYUYCHHS U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTesieM H OOyJaroNmIMMCS WHBAIHIOM WIH JIMIOM C OTPaHUYECHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

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

8.1 llepeuenb HGOPMANUMOHHBIX TEXHOJOT U,
Hcnons30BaHKe 27EKTPOHHBIX IPE3EHTALNN ITPU IIPOBEIECHUH TPAKTUYECKUX 3aHATUH.

8.2 IlepeueHb HEOOXOAUMOI0 MPOrPAMMHOI0 0OeceYeHusl.

Heobxoaumo nporpammuoe obdecrneuerue s criekrpodoromerpa UV-1800 (Shimadzu),
cnektpodporomerp UV-2401 PC (Shimadzu) um apyroro COBpEMEHHOTO aHaJIUTHYECKOTO
obopynoBanus. [Ipy BBIOJHEHUH JIAOOPATOPHBIX PabOT M MOJATOTOBKE MPE3CHTAIM BO BpEMs
3amuUThl pedepaToB UCHOIB3yeTcs mporpammHuoe obecriedenrne 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 N0 AMCHUUILVINHE (MOIYJIIO).

MartepuaibHO-TeXHUYECKOE 00eCIIeYeHUE JUCITUTUTMHBI

Ne Bun pabor
(MOynsl) ¥ OCHAIIEHHOCTD
1. JlexuyonHssle 3aHaTHs | JIekumoHHas ayguTopus
2. CemuHapckue 3anstust | He npexycmotpenst
3. JlaGopaTopHsble JlaGopatopusi,  yKOMIUIEKTOBAaHHas CHeUalIn3upOBaHHON
3aHATUSA nabopaTtopHoOi MeOeIbI0 U AaHATTUTHYECKUM 000PYOBaHUEM B
COOTBETCTBUU C IIPOrpaMMoi n1a0opaTOpHBIX paboT
(cextpodoromeTpsl B BuanMOM u YD obnacreid, pH-meTpsl,
HIIEKTPUUYECKHE BUOPOCMECUTEIH, AIEKTPOIUIUTHI).
4. Kypcosoe KypcoBbie paboThl HE IPETyCMOTPEHbI
IIPOEKTUPOBAHHE
S. ['pynmnoBsie VYyeOnble nomemeHus: (axkyiabTeTa XUMHUU M BBICOKHUX
(MHIMBUyaTIbHBIC) TEXHOJIOTHI

KOHCYJIbTalluN



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

TeKyImuiKOHTPOIb, VYyeOnble mnomemeHust (akynbTeTa XUMHUU M BBICOKHX

MPOMEKYTOUHAS TEXHOJIOTUI

aTTecranus

CamocTosaTenbHas CamocTtosaTenbHas paboTa CTYICHTOB OCYILECTBISETCS B
paborta YUTAIBHBIX 3ajax OmOmmorekn KyOI'Y, 3ame pedeparuBHBIX

JKypHaJIOB, BbhluMciuTenbHOM ILieHTpe KyOI'Y, Murepher-
LEHTPE, a TAKXKE APYTUX ayIUTOPHIX (PaKylIbTeTa XUMHUH U
BBICOKHMX TEXHOJIOTHH C BO3MOKHOCTbBIO MOJKIOYEHUS K CETU
«MHTEpHET», NPOrpaMMOM JKPAHHOIO YBEJIHMYEHUS U
JIOCTYTIOM B DJICKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
Cpelly YHUBEPCHUTETA.




