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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileanb ocBoeHHUs TUCIHHILIHHBI.

dopMHUpOBaHUE y CTYACHTOB MPO(EeCcCHOHAIBHBIX KOMIIETEHIIMH B COOTBETCTBHH C
tpeboBanusimu  ®I'OC  BO moaroroBku  OakaysiaBpoB 1o  HampasieHuto 27.03.01
«CranmapTu3anuss ¥ METPOJIOTHS»; (OPMHpPOBAHHE Y CTYACHTOB KOMIUIEKCHBIX 3HAHUN
TEOPETUYECKUX OCHOB, METOJOJIOTHMH U MPAKTUYECKOTO BHIIOJHEHUS XUMHUYECKOT0 aHAlIW3a U
OCYIIECTBIICHUS] aHATUTUIECKOTO KOHTPOJISL.

1.2 3agauu M CHUILIUHEL.

B coorBerctBum ¢ TpedoBanusamu PI'OC BO mo ¢opMupoBaHHIO KOMITETECHIINH,
KOTOPBIMH JOJKHBI 00J1a/1aTh CTYACHTHI, JUISi OCBOCHUS JUCHIUTUIMHBI HEOOXOAUMO PEIIUTh PSIJT
3a]1a4 U3y4YUTh OCHOBHBIE MPUHIUIIBI BHITOJIHEHUS! XUMHUYECKOTO aHaIn3a, METOA0JI0TMH 0TOopa
npo0 U MOATOTOBKH MX K aHATHU3Y, a TAK)KE OCHOBHBIX IPUEMOB 00pa0OTKHU M aHAIN3a JaHHBIX,
pa3BUTh YMEHHS IPOBOAUTH MEPOIIPHUATHS MO0 00ECIIEYCHUIO U KOHTPOJIIO Ka4eCTBa Pe3yIbTaToOB
aHanm3a; chOPMUPOBATH MPAKTUYCCKUE HABBIKM MPOBEICHHUS IKCIEPHUMEHTOB IO 3aJaHHBIM
METOJUKaM C OO0paOOTKOW M aHAJIM30M IOJYYEHHBIX PEe3yJIbTaTOB; M3YYUTh OCHOBHBIC THIIBI
XUMHUYECKUX PEAKIINi, UCTIOJIb3YEMbIX B aHATUTHUYECKOM XMMHUH, 3aKOHOMEPHOCTEH MPOTEKAHUs
KHCIIOTHO-OCHOBHBIX PEaKIIUU U TEOPUH METO]1a KUCIOTHO-OCHOBHOT'O TUTPOBAHUS.

1.3 MecTo AucHUIIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Juctummmaa «OCHOBBI aHANN3a U aHATUTHYECKOTO KOHTPOJISH BXOTUT B BaPHATUBHYIO
YyacTh y4eOHOTro IIaHa [yl CTyIAeHTOB HampaBieHus noarotoBku 27.03.01 CranmapTtuzanus u
METpPOJIOTHsI, KOTOpas JIOTMYECKH CBS3aHA CO CIEAYIOIIMMH JUCUMIUIMHAMK: Dusnyeckue
OCHOBBI U3MEPEHHH M 3TAJIOHBI», «XUMH», «MaTeMaTHKay.

OcBoeHue TaHHOW TUCHUILTUHBI HEOOXOIUMO KaK MPEIIISCTBYIONIECE I 00s3aTeIIbHBIX
JUCIUIIIMH Oa3oBod M BapuatuBHOW 4vacte OOIl: «AnamuTudeckas Xumus»; «MeToabl U
CpEICTBA M3MEPEHUN U KOHTPOJIs», «OpraHu3anus ¥ TEXHOJIOTHs UCTIBITAHUI», a TaKkKe psana
JUCIUIUIMH 1O BBIOOPY BapHaTHBHOW 4YacTW Y4YeOHOro IjlaHa MOATOTOBKHM OakanaaBpOB IO
HarpasieHuto 27.03.01 — Crangaptusaius u METPOJIOTHUS.

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O00y4YeHHUs] MO JUCHUIJIMHE (MOAYJII0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHON MPOrPaMMBI.

[Ipouiecc wu3yyeHUs [UCUUIUIMHBI HampaBieH Ha (QOpMHUpOBaHUE clenyromen
komneteHuu: [1K-17.

Ne | Unpekc Conepxanue B pesynbrare uzydenust yueOHON AUCIUTUIMHBI
ILI | KOMIIET | KOMITETCHIIMH (MU e€ o0y4aromuecs: JOIKHbI
. CHITNU YacTH) 3HATh YMeTh BJIA/ICTh

1. TIK-17 | crmocoOHOCTBIO TIPUHIMITBI OCYIIECTBIISITh HaBBIKAMHU
MPOBOJUTH U3yYCHUE H | BBITOJTHEHUS JUTEpaTyPHBIN aHAIM3a U
aHaIM3 HEOOXOAMMOM XUMHYECKOTO TTOVCK | 060061IeHNS
nH(pOopMaIuy, aHaNm3a, aHAIIM3UPOBATH JIAHHBIX,
TEXHHUECKNX JIaHHEIX, MIPUEMBbI HOPMAaTUBHYO MpHeMamH
MoKazaTtenen u 00paboTKH U JIOKYMEHTAIIHIO, 60a6
pe3ynbTaToB paboTh, UX | aHaIM3a CTaH/IapThl Ka4eCTBa, 00pabOTKH
0b6o0mIeHne u pe3yIbTaTOB METOIMKY aHAIH3a, pe3y/bTaToB
CHCTEMAaTH3AIINIO, aHAIIN3a; TEeXHUYECKUE aHalli3a U
MPOBOJUTH METPOJIOTHYECKH | XapPAKTEPUCTHKH OLICHKH
HEO0OXO0IUMBIE PACUYETHI [ CpeAcTB u3MepeHuit, | MCTPOJIOTHYC
C HCIIOJIb30BaHUEM XapaKTepUCTUKH | OIICHUBATH CKHX
TEXHUYECKUX CPEJICTB METOIUKA MOTPEITHOCTH XapaKTEPUCT

aHanmza HU3MEpPEHUH. UK.

2. CTpyKkTypa H coep:kaHue TUCHUTITUHBI.




2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.
O6masi TpymOEMKOCTh JTUCHUIUIMHBI COCTaBIseT 6
pacmpezesieHue o BuaaM padoT IpeacTaBieHo B Tabmuie (012 cmydenmos ODO).

3ad.en. (216 wacoB), wux

Bun yae6HO# paboThI Bceero CemecTpsl
JacoB (dacel)
3 - - -

KonrakTHasi pa6ora, B TOM yHcJe: 1145 | 1145
AyauTOopHBIE 3aHATHS (BCEro):
3aHATHUA JIEKIUOHHOI'O TUIIA 36 36 - - -
JlaGoparopHble 3aHATHS 72 72 - - -
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MPAKTUYECKHE 3aHITHSI) i i ) ) )
Nuas koHTaKkTHas padora:
Konrtpons camocrosrensHoil padotsl (KCP) 6 6
[Tpomexyrounas arrectanus (MKP) 0,5 0,5
CamocTosiTe/IbHAsA padoTa, B TOM YHcIe:
Kypcosas paboma - - - - -
Ilpopabomxka yuebnoco (meopemuueckoeo) mamepuana 30 30 - - -
Buvinonnenue unousuodyanvHulx 3a0anuii (n0020mosKa
coobwenull, npeseHmayuii) i i ) ) )
Pechepam - - - - -
[ToaroToBka K TeKynieMmy KOHTPOJIO 35,8 35,8 - - -
KoHnTtpoJb:
[TonroroBka K SK3aMeHY 35,7 35,7
Oo01as Tpy10eMKOCTh yac. 216 216 - - -

B TOM 4HC/Ie KOHTAKTHAS | 4y 45 | 1145

pabora

3a4. el 6 6

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenenenne BumoB yd4eOHON pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieiaM JIUCIUTLTHHBI.
Pasernbl (TeMbl) TUCIMILIMHBL, H3ydaeMble B 3 ceMectpe (ounas ghopma)

KoanuecTBo yacos
AVITODHAS CamocTtos
Ne HammeHnoBanwme paznenos (Tem) B Yﬂa60TI; TeJIbHas
cero p pa6ota
JI 113 JIP | CPC
1 2 3 4 5 6 7
1. |BBemenne. MeTom0I0THsI XUMHUYECKOT'O aHAIIHN3a 8 2 - 4 2
2. |Cragnu XUMHYECKOr0 aHaIu3a 50 | 10 - 24 16
3. |[Merponorudeckrie OCHOBBI XHMUYECKOTO aHAIH3a 22 4 - 8 10
O0ecrieueHre U KOHTPOJIbL KAUYECTBA PE3YILTATOB
4, p pesy 2 4 | - | 8 10
aHanmsa
XUMHYECKUE PEAKIIUN B AHAIUTHYECKON XUMUU.
5, peaKdl 38 8 | - | 14 | 13,8
KucnoTHO-0CHOBHOE paBHOBECHE.
Turpumerpuueckuii Mmeron ananuia. KuciaorHo-
6. PHMETP 8 6| 8 | - | 14| 14
OCHOBHOE THUTPOBAHHE.
Hmozo no oucyunaune: 36 - 72 65,8

2.3 Coaepxxanue pa3enoB (TeM) IUCHMIIIMHBI:



2.3.1 3aHATHA JEKIHOHHOr0 THIIA.

Ne ®opmMma
HammenoBanmne
Coneprxkanue pasjena (TeMbl) TEKYIIETro
paznena (Tembl)
KOHTPOJIA
1 | Beenenue. [Ipenmer aHaTUTUUECKON XMMHH, €€ CTPYKTYpa, | Y CTHBIN Oompoc.
Merononorus MECTO B CHCTEME HayK, CBS3b C IIPAKTUKOM. JIP.
XUMUYECKOTO 3HayeHUWE aHAMTHUYECKOM XHMHUU B Hayke,
aHAJIH34. 9KOHOMHKE © Jpyrux cdepax. OCHOBHBIC
aHATMTUYECKUE TpoOneMbl. Buael aHamu3za.
CoBpeMeHHOE COCTOSIHUE U TeHICHIINH Pa3BUTHUSA
aHAIMTHUYEeCKOM xuMuM. HaydHas XUMHKO-
aHATUTUYECKas JTUTEpaTypa.
Meron u meronuka aHanuza. Kiaccudukamms
METOJIOB aHajau3a. Buabl ananu3a.
2 | Cragun OcHOBHBIE CTaauM XUMHYECKOTO aHaiu3a. | YCTHBIN ompoc.
XUMHYECKOTO BeiGbop Meroma W METOAMKM aHaNIM3a | JIP.
aHaJIM3a. COCTAaBJICHUE CXEM aHaJIM3a.

[Ipo60ooT6Op ¥ MPOOOMOATOTOBKA.
[IpencraBuTenbHOCTh MPOOBI; MPoOa M O0OBEKT
aHanmu3a; mpoba m MeTton aHanu3a. DakTopsl,
0o0yCIOBIMBAIOIINE pa3Mep M Ccrocod oTbopa
npeAcTaBuTeNbHOM  mpobbl.  OTOOp  mpob
TOMOT€HHOTO U  TeTEPOreHHOTO  COCTaBa.
CriocoObl  monyyeHHWst ~ CpeaHed  mpoOsl,
nepBuyHass o0paboTka W XpaHEHHWEe IIPoo.
OcHoBHBIE CIIOCOOBI MEpeBoAa MPoOBI B (hopmy,
HEOOXOIUMYI0 [UIsl JAHHOTO BHJA AaHAIU3a:
pacTBopeHue, TEPMHUYECKOE pasyoxeHue,
CIJIaBJICHUE. CniocoOsr WHTEHCU(PHUKAITUT
mpouecca  moAroroBkn — npod.  CrocoOsl
yCTpaHeHHs] M YdeTa 3arpsi3HEHUH U TMOTepb
KOMIIOHEHTOB TIPH MPOOOIIOATOTOBKE.

MeTtomsl BBLICTICHUS, paszzeneHus u
KOHIIeHTpupoBanus Kiaccudukanus MeTo0B
BBIICTICHUS, pa3/elieHnuss U KOHILEHTPUPOBAHMS.
MeTtoabl pa3/ieNeHus] TETEPOTCHHBIX CHUCTEM:
¢bunbTpanus, ceIMMEeHTaIus,
uentpudyrupoBanue,  duotamus.  MeTonbl
pas3zfiesieHuss TOMOTEHHBIX CHUCTEM: OCaKICHHUE,
TUCTWUISILMS, peKTU(UKALINS, OTTOHKA, COpOLIUs
Y DKCTPAKIIHSL.

Metonsl  OoOHapy)KeHHs] W WIASHTA(MOUKAIAU
3amaun w BBIOOp MeETO/AAa OOHApPYKEHUS W
UICHTH(PUKAIIMN ~ XHUMHYECKUX  COCTUHEHUI.
WNnentudukanus aToMoB, HOHOB M BEIIECTB.
JpoOHBIT W  CcHCTEeMAaTHYeCKHH  aHaJIM3.
Ousnyeckue  METOAbl  OOHApYXKEHHs U

UICHTUPUKATTN HEOPraHUYECKUX u
OpPraHUYECKUX BEILIECTB.
MUuKpOKpHUCTATIIOCKOTTMYECKU I aHaJu3,

nupoxumMuueckuil ananu3. KanenbHblil aHanus.
OKCIPECCHBIM ~ KAYeCTBEHHBIM  aHAIN3 B




3aBOACKUX M ITOJICBBIX YCIIOBHUAX.

KonuyecTBeHHbI  aHanyW3  AHaJIUTHUYECKHUI

curHan u 1nomexu. CrnocoObl omnpeaeneHus

colepkaHusi MO JIAHHBIM  aHAIMTHYECKHUX

HU3MEpPEHHUIA.
Mertponoruuec- OCHOBHBIE ~ METPOJIOTMYECKHE TMOHATUS U | YCTHBIN OIpOC.
KHE€ OCHOBBI npencraBieHus. OCHOBHBIE — XapaKTEPUCTUKU JIP.
XUMHYECKOT0 METOJla aHaju3a: MPaBHIBHOCTb, KOdQduimeHt | CaMocTosSTeNbH
aHaym3a YyBCTBHUTEIHHOCTH, Mpeei OOHAPYKEHUS U JIp. ast pabora

CucremaTueckre M CIy4ailHblE MOTPEIIHOCTH.

Crartuctuueckas 0o0paboTka  pe3yibTaTOB

HU3MEpPEHHUIA. Crioco6b1 MOBBILICHUS

BOCIPOU3BOJMMOCTH U NPABUILHOCTH aHAJIU3A.
Obecrnieuenue u | [lonstus oOecneyeHue KauecTBa, KOHTPOJb | PeiiTuHroBas
KOHTpPOJb KayecTBa | Ka4yecTBa, CHUCTEMa KauecTBa, YIpaBJIEHHWE | KOHTPOJbHAs
pe3yNbTaToB KauecTBOM pe3yJibTaToB ananu3a. [Iposepka | pabora Nel
aHaJn3a MIPaBUIIBHOCTH BEIOpaHHOM METOJMKHU.

ATTecTanMsi METOAMK aHalu3a. YCTOMYUBOCTD

METOAMKH  aHanu3a.  BHyTpuimabopaTopHas

BOCIPOU3BOJUMOCTb, CXOJUMOCTb PE3yJIbTaTOB

aHanmza. OOecrieyeHne KadecTBa pe3yJIbTaToOB

aHallM3a: KOHTPOJIbHBIE KapThl, BEACHHE W

XpaHeHHEe JOKYMEHTAIllH, MeXIabopaTopHbIe

sKcriepuMeHThl. [loBepka CpencTB H3MEpeHHIA.

AKKpenuTanus aHaJIUTHUYECKUX Jabopartopuil u

MIPOBEPKA UX KOMIIETEHTHOCTH.
XUMUYECKUE OCHOBHBIE _THUMBI _XMMHYECKUX PEAKIUU B | YCTHBIN OIpoc.
peakuuu B | aHAIMTUYECKONW XHMMHM: KHUCIOTHO-OCHOBHBIE, | JIP.
AHATTMTHYECKON KOMILJIEKCOOOpa30BaHus, OKHCIICHUS- | PeThHTrOBas
xuMuU. KHCIIOTHO- | BOCCTAaHOBIIEHHs. 3aKOH JCUCTBYIOIIMX MAaccC. | KOHTPOJIbHAas
OCHOBHOE KoHcTanTsl paBHOBecus: TepMoJaWHaMuyeckue, | pabora Ne2
paBHOBECHE peasibHble, ycioBHblE. (COCTOSHHME BELIECTB B

UJCeAbHBIX U pealbHbIX cuctemax. CKOpoCTb
peakuuii B XUMHYECKOM aHanuse. DakTopsl,
BIMAIONIME  HA  CKOPOCTH. VYnpasnenue
peakuusMH M IpoLeccaMH B aHAIUTHYECKOU
XUMHH.

KucnorHo-0cHOBHOE paBHOBecHe. COBPEMEHHBIE
MPEACTABICHUS O KHUCIOTaX W OCHOBAHUSX.
Teopusa Jlerouca. Teopus bpencrena-Jloypu.
PaBHOBecue B cucteme KUCIOTa - CONPSKEHHOE
OCHOBaHME U  pacTBOpuUTenb. KOHCTaHTHI
KHCJIOTHOCTH M OCHOBHOCTH. KwucnorHeie wu
OCHOBHBIE CBOMCTBa pacTBopuTeneil. Koncranra
aBTOIIPOTOJIN3A. Bnusaue NIPUPOABI
pacTBOpUTEN Ha CUIIY KHCIOTBI U OCHOBAHUS.
Husenmupyronmi " b depeHIUpyomui
apdexkr pactBoputens. KucioTHO-OCHOBHOE
paBHOBECHE B MHOTOKOMITOHEHTHBIX CHCTEMAX.
Bydepubie pacTBopbl M uX cBoiicTBa. bydepHas




€MKOCTb. Brruncnenus pH pacTBOpPOB
HE3apsOKEHHBIX U 3apsDKEHHBIX  KUCIOT U
OCHOBaHUHM,  MHOTOOCHOBHBIX  KHCIOT U
OCHOBaHUM, CMECH KHUCIIOT U OCHOBaHMIA.

6 | Turpumerpuueckn | TUTpUMETPUYESCKUI METOJ aHanu3a. | YCTHBIN Ompoc.
i Meron aHanusa. | TpeOoBaHus, mpexnbsBiasiemble K peakuun B | JIP.
Kucnorno- TUTPUMETPUUECKOM aHanuse. Bunsl | Peittunroas
OCHOBHOE TUTPUMETPUUECKUX OIPEJIEICHUN: MpsIMOE U | KOHTPOJIbHAA
TUTPOBAHUE oOpatHoe, KocBeHHOe TuTpoBaHue. CrocoOsl | pabora Ne3

BBIDOKEHUSI  KOHLEHTpAalUud  pacTBOPOB B
TUTPUMETPHH. [lepBuunbie CTaHJIapThl,
TpeOOBaHUS K HHUM. BTOpHYHBIE CTaHAAPTHI.
Touka SKBUBAJIEHTHOCTH U KOHEYHas TOYKa
TUTPOBAHUS.
Kucnorno-ocnoBHoe TtutpoBanue. [loctpoenue
KpuBbIX TUTpoBaHusi. Kpusble THUTpOBaHUS
CWIBHBIX U CJIa0BIX KHUCIOT U OCHOBAHHIA.
@axTophl, BIMSIOIMIME Ha XapakTep KpPHUBbIX
TUTpOBaHUs. KHUCIOTHO-OCHOBHOE THUTPOBAHHE B
HEBOJAHBIX cpeaax. MHaukaTopsl KHCIOTHO-
OCHOBHOTO THUTpoBaHus. pl  HHAUKATOPOB,
UHTEpBaJl nepexona okpacku. [lorpemnoctu
TUTPOBAHMU. ObnacThb MIPAKTUYECKOTO
IPUMEHEHUSI METO/J0B  KHCIOTHO-OCHOBHOTO
TUTPOBAHUS.
2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
3aHATUS CEMUHAPCKOTO TUIA YY€OHBIM IUIAHOM HE MPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHbIe 3aHATHSL.
®opmMma
Ne HaumenoBanue nabopatopHbix paboT TEKYIIEro
KOHTPOJISI

1. |Texnuka naGopaTopHbIX padOT B aHamUTHUECKOU 1abopaTopuu. CriocoOsl| Y CTHBIN onpoc
BBIPAKEHMS KOHIIEHTPALM pacTBOPOB.

2. |dpoOHblii u cuctematudeckuid aHanmm3. Kiaccmukamuss KaTHOHOB.| YCTHBIH Ompoc
Baxneilmne kaueCTBEHHbIE PEaKIIMKM KaTHOHOB 1-3 rpymnm.

3. |Baxneiimme kaueCcTBEHHbIE PEAKLIUU KaTHOHOB 4-6 rpymIl. YeTHBIN onpoc

4. |AHanu3 cMecH coJieil Ha KaTHOHBI U aHUOHBI KonTponbHas

3aja4a 1o
KauECTBEHHOMY
aHaIIN3y

5. |Cratuctudeckas 00paboTKa pe3yJbTaTOB U3MEPECHHIA. Pacuernbie
Pacuer nosepurensHOro nHTEpBana. BeisiBieHue npomaxa. 3a/laHus

Y cTHBIN onpoc

6. |Ompenenenue mpeaesna oOHapyKEHUsS METOAMKH aHAJIN3A. PacuetHble




3aJaHus
Y CTHBIN onpoc
7. |CocTaBiieHre KOHTPOJBHBIX KapT 10 pe3ysIbTaTaM aHalIu3a Pacyernbie
3a1aHUs
8. |Pemenue pacueTHbIX 3a/1a4 0 TeMe «XHMHUYECKOE PAaBHOBECHUEY. YcTHBIN onpoc
Pacuer pH BOZHBIX M HEBOAHBIX pAacTBOPOB KHCIOT, OCHOBaHMM,| 3amwura JIP
aMmdoauToB, OyhepHBIX PaCTBOPOB
9. |KucnorHo-ocHOBHOTO THTpOBaHUs. [lepBUyuHbIC M BTOPUYHBIC CTaHAAPTHL.| PacueTHble
[TpuroroBneHue U cTaHAAPTU3ALUSA PACTBOPA LICJIOYH. 3alaHus
3amua JIP
10. |OnpeneneHuie CUIIbHOM KUCIOTHI B paCTBOPE. Pacyernblie
3a1aHUsA
3amura JIP
11. |Onpenenenue a30THOM U OOPHOM KUCIOT MPH UX COBMECTHOM PacuerHbie
IIPUCYTCTBHH. 3alaHus
3amura JIP
12. |OnpeneneHre KUCIOTHOCTH MHIIEBOTO MPOAYKTAa METOAOM KHCIOTHO-| PacuerHble
OCHOBHOT'O TUTPOBAHH. 3a/laHus
3amwura JIP
13. |Onpenenenue kapOoHaTa U LIEJIOYH IIPH UX COBMECTHOM IIPUCYTCTBHUH. Pacuernble
3a1aHUSA
3amwura JIP
14. |Pacuer KpUBBIX KHCIOTHO-OCHOBHOI'O TUTpoBaHus. Pacuer pesynbraToB| PacueTHble
KHCJIOTHO-OCHOBHOTI'O TUTPOBAHUS. 3a/laHus
3amura JIP
15. |Pacyer MHIUKATOPHBIX OLIMOOK KUCIOTHO-OCHOBHOT'O TUTPOBAHUS. Pacuernblie
3a1aHUS

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PpadoT (IIPOEKTOB)
KypcoBble paboTsl — HE IPEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs IJI CAMOCTOSATEIbHOH padoThl

00y4YarOIIUXCS 10 JUCHHUILIMHE (MOTYJII0)

Hepequb y‘le6HO'MeTOI[I/I‘{eCKOFO obecreueHust JAUCIUITIIMHBI

KOHTPOJTIO

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 | IIpopabotka yueOnoro ([Tune JI.W., [llecraBun A.W. Ananutuueckas xumus. Pacuersr B
(TeopeTuyecKoro) TUTPUMETPUYECKOM aHanu3e. YdeOHoe mocobue. Kpachonap,
Marepuaia Ky6I'y. 2005; Ironko T.I'., Amutpuenko C.I'., Temepnamien
3.A., BoponoBa O.b. OO0BekThl OKpyXaromewl cpeapl U HX
aHAJTUTUYECKUU KoHTposib. Kuura 1 Meroasl oTOopa u
MOJATOTOBKU MP0o0. MeToabl pa3/ieneHus U KOHIEHTPUPOBAHHUS.

YuebHoe nmocodbue. Kpacuomgap, Kyol'y. 2007

2 |IloaroToBka k TekymieMy (OCHOBBI aHaTUTHUECKON XMMHH: 3a/ladll U BOIPOCHI: yueOHOe

nocobue s cTyAeHToB yH-ToB / moxa pexd. 0. A. 3omotoBa. -
W3n. 2-e, ucnp. - M.: Beicias mikona, 2002

y‘le6HO-MeTO,Z[I/I‘lCCKI/IC MaTCepHraibl JIA CaMOCTOSTEIbHOM pa60TBI 06yqafom1/1xc;1 nu3

YHUCiIa MHBAJIUIOB | JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocTtaBmisitoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUSTHS UH(DOpMAIINHN:




Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jliist JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B mpomecce ocBoeHHsI TaHHOW y4eOHOW JAHMCIUIUIMHBI HCIIOJIB3YIOTCS CIICAYIOIINE
oOpa3oBaTeNbHbIe TEXHOJIIOTUU: ayAUTOpHas padoTa B BUJIE TPAAMLMOHHBIX (HOpM: JIEKIUH U
nabopaTopHOil  pabOThI; CcaMOCTOsITeIbHAass paboTa CTYJNCHTOB, TPYIIOBbIC JHCKYCCHH.
Hekotopble pa3gensl  TEOPETHYECKOTO Kypca paccMaTpHBAIOTCA C  HCIOJIb30BaHHEM
OIepEeIKAIOIICH CaMOCTOATEIIBHON paOOThI: CTYJICHTHI MOJIYYalOT 3aJlaHHe HAa M3Y4YCHHUE HOBOTO
MarepHaia JI0 €ro M3J0XKEHUs Ha JeKiuH. [IpenycMoTpeH moka3 3JeKTPOHHBIX IPE3CHTAIHHA
MO3BOJISIONINX BU3yalbHO MPEJICTaBUTh XHMHU3M MpOTeKaHWs peakiuil. s d¢uxcanuun
TBOPYECKOTO MPOABIKEHHSI MCIIOJIB3YEeTCS PEHTHHIOBAsI CUCTEMa OICHKH 3HAHWH CTYIEHTOB 110
pe3yjibTataM TPOBEPKH MOJIYJIBHBIX KOHTPOJIHBIX pPa0OT, MPHUMEHSETCS OOCYXKICHHUE
pe3yabTaTOB pabOTHI CTYACHYECKUX HCCIIE0BATEIBCKUX TPYIIIL.

[Mpu peanuszanmu 0Opa30BATEIbHBIX TEXHOJOTMH MCIIOJIB3YIOTCS CICIYIOUINE BHUIbI
CaMOCTOSITENIbHOW paboThl CTYIACHTOB: paboTa € KOHCHEKTOM JIEKIMW; peIleHHe 3aaad u
yIpaXHEHUH 1O 00pasily; peUICHHe BapUATHBHBIX 3aJa4 W YIPAKHCHUH; TMOATOTOBKA K
nabopaTopHoi pabote; 00paboTka pe3yJbTaToB JaOOPATOPHBIX pabOT; MOUCK WH(GOpPMAIUU B
cetu MHTepHeT W JMTepaType; IOATOTOBKA JOKJIaga C KOMIIBIOTEPHOW Ipe3eHTAINCH;
MIOJITOTOBKA K C/1a4ye HK3aMeHa.

Bun 3ansaTus Hcnons3yeMble HHTEPAKTUBHBIE KomnuecTtBo
Cemectp
(JI, ITP, JIP) o0Opa3oBaTeNbHbIE TEXHOJIOTUU 4acoB
3 JI, JIP Jleknus ¢ 3eMeHTaMHU IeJaroruuecKuii 36
IBPUCTHUKH, OeceIbl, pa30op cuTyaluii, padoTa B
MaJbIX Tpynmnax, Mpe3eHTalus J0KJIaI0B B
(hopmaTe MUHH-KOH(DEpeHITNH
HUmoezo: 36

4. OueHo4YHbIe CpeAcTBA JJIsl TeKYLIero KOHTPOJIsSl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTeCcTaAlNU.
4.1 ®oHA OLEHOYHBIX CPEACTB /IS MPOBeeHNs TeKYIero KOHTPOJIS.

[TnanupyembiMu (opMamMH TEKYLIETO KOHTPOJS 3HAHUM CTYACHTOB SIBISETCS YCTHBIN
OlpoC MO TEOPHUM METOJa aHaliMu3a, HCIOJIb3YeMOro B JIa0OpPAaTOPHOM NIPAaKTUKyMe, U
0COOEHHOCTSIM BBINOJIHAEMON Ja00paTOpPHOM PabOTHI, CaMOCTOATENbHBIE pPabOTHl MO TeMaM
pa3ziesioB B BUE TECTOBBIX M PACUETHBIX 3aJJaHUi, pEMTUHIOBbIE KOHTPOJIbHBIE PAOOTHI.

IIpuMepsI caMOCTOATENBHBIX PA0OT
CamocrositesibHas padora Nel

BAPUAHT 1
1. [aiiTe onpeeneHne MOHITHIO YKBUBAJICHT YaCTUIIBI?

2. Onpenenute GaKTOp SKBUBAICHTHOCTH UCXOIHBIX BEIIECTB B PEAKITUH:



H3;PO4 + 2 NaOH = Na,HPO, + 2 H,0

3. Kakyro Maccy HaBecKM auxpomara Kajlus HEOOXOAMMO B3sTh i npurortosiieHus 1,00 n
pactBopa ¢ MOJIIpHON KoHIeHTpauueil oskBuBaseHTa K,Cr,07; 0,0100 mons/n  (f=1/6).
OnpenenuTe TUTP MOITYYEHHOTO PACcTBOpA.

CamocrosiTesibHast pabora Ne2

BAPUAHT 1
1. I[Ipu onpenenennu pH pacTBopa nmosnydeHsl cieayronme pedynbratel: 8,31; 8,30; 8,29; §,28;
8,40; 8,32. Onpenenure, HE ABIsAETCA JU 3HaueHue 8,40 mpoMaxom.

2. Conepxanue pochopa B yyryHe 10 JTaHHBIM CIIEKTPaJIbHOTrO aHainmusa cocrasiser (%): 0,26:
0,24; 0,28; 0,27; 0,24. paccunTaiiTe CpeIHEE U €r0 TOBEPUTENbHBIN nHTEepBan (mpu P=0,95).

CamocrosiTesqibHasi padora Ne3

BAPUAHT 1
1. Kakue 3 MaHHBIX YaCTHI] SBIISIOTCS KACIOTAMHU, OCHOBAHUSMH WA aM(OIUTAMH IO TCOPUH
bpencrena-Jloypu: HCO;, KOH, HCOOH, NH4Cl, NayS. Vkaxure conpsoKeHHbIE
MPOTOJIUTUICCKHE AP JJIs IEPEUUCIICHHBIX YaCTHII.

2. Omnpenenute pH pactBopa, momydeHHoro npu aodasieHun 50 mi 1-10™"M pactBopa KOH k
10 1 BOIIBI.

3. Briuucnure pH pactBopa, monmyueHHoro mnpu pactBopeHuu 0,55 r amerara Hatpus B 1 1
JUCTWIIIMPOBAaHHON BOBI.

IIpuMep KOHTPOJIBHOIO TECTA
1o TeMe «XHUMHUYeCKHe MeTO/Ibl 00HAPY:KEeHUS U UIeHTHPUKAIUN»
1. OTHecuTEe KATHOH K COOTBETCTBYIOIICH aHAJTUTHYECKOH rpyIie.

1. Cd** A. TlepBas rpymnma

2.Cr** b. Bropas rpynna

3. Mn* B. Tpetbs rpynna

4. Ca* I'. Yersepras rpynmna

5. Fe** . IlsaTas rpynna

6. Cu®* E. Illecras rpynna

1 2 3 4 5 6

2. OTHecHTE AaHHOH K COOTBETCTBYIOLICH aHAJINTHYCCKOM rpyIie.

1. Anerar A. Ilepsas rpynna

2. @ocdar b. Bropas rpymnma

3. Cynbdur B. Tpetss rpynna

4. bpomun

5. Kap6onart

6. Hutpur

1 2 3 4 5 6

3. PeaktuB Uyraesa (1MMeTHJITJIMOKCHUM) MCIIOJIb3YyeTCs /ISl OOHAPY/KeHU:
a) kobanbta (I1) B ammuaunoii cpene; 6) kobanbra (I1) B cepHOKUCIOi cpene;
B) Hukens (1) B ammuaunoit cpene; r) mukens (1) B ceprokucoit cpene



4. YcTaHOBHUTE COOTBETCTBHE MEKAY KATHOHAMHU M PeaKTHBAMM, MCHOJIb3yeMbIMHU
JJIS KX OOHAPYKeHMS.

1. Ca* A. (NH,)2S04
2. Ba** B. KoCr,07
3. SI’2+ B. (NH4)2C204
I'. KCI
J. Hu oivH 13 yKa3aHHBIX
1 2 3

5. Xsiopuj cepedpa MOKHO PACTBOPUTD B:

a) pacTBOpeE TUIPOKCH 1A HATPHS;
0) YKCYCHOH KHUCIIOTE;

B) CEpHOH KHCIIOTE;

T') pacTBOpe KapOoHaTa aMMOHHUSI.

6. st oOHapyxkeHMsl HOHOB AJIIOMHHHMA B cpexe ¢ pH = 5 HeoOxonmmo
noaelcTrBoBaTh
1. 8-OKCUXHHOIMHOM
2. KoHLIeHTpUpOBaHHOM CEPHOM KUCIOTON
3. Hurpartom kanus
4. ITepokcuiom Boopoia
5. buxpomaTtom kanus

7. KakuMyu XUMHYeCKMMU CBOMCTBAMHU 00/1a1aI0T THAPOKCHABI 6-ii aHAJINTHYECKO
rpynnbl KATHOHOB?
1. AMdoTepHBI, paCTBOPUMEBI B U30BITKE MIETOYH
2. HepactBopuMbI B U30BITKE HIEIOYU
3. OGpa3yloT paCTBOPUMBIC AaMMUAKATHI
4. PacTBOpHUMBI B BOJIE

8. I'mapoxcuabl KAKHX KATHOHOB OBICTPO OKHCJISAIOTCH KHCJI0POAOM BO3ayxa?
. Mapranra (I1)
. Xenesa (1)
. Cypomsr (1)
. Bucmyra (111)

AW N —

9. Kak MOKHO OOBSICHUTH aHAJMTHYCCKHH 3@ @deKT BbIMaAeHUus: 0CagKa INpH
n00aBJIeHUH alleTOHA K TMIICOBOI Bojie?
1. AleToH B3aMMOJIEHCTBYET C MOHAMH KaJIbIUs
2. lloHmxkaetrcss pacTBOPUMOCTh Cyiab(harTa Kalbliig B MPUCYTCTBHH HEMOJISPHOIO
pacTBOpPUTEIS, U OH BBINAJaeT B 0CATOK
3. ALIETOH CBA3BIBAET CYIb(aT-HOHBI C 00pa30BaHUEM MaJOPACTBOPUMOTO COCTUHECHHS.

10. Kakoii anaiuTudeckuil 3¢g¢ext Hada0AaeTcss NpU OOHAPY:KEHUM AHHMOHA
¢ochara HuTpaTom cepedpa?
1. Bemanaer 6emnblii ocaiok
2. Beimazaer KenThlid 0CaIoK
3. Beimanaet Oypblit ocagok
4. PeakIMOHHAsl CMECh OKPALIMBAETCS B KENTHII LIBET



11. AHAINTHYECKYI0 XHMHYECKYI0 PeaKIUI0 MOKHO CAe1aTh H30MpaTeIbHOM

nyTeM:

agrwdE

S

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.

28.
29.

H3MeHeHus KOHIEHTPAlluu PeareHTOB
HarpeBanus

Bapsuposanus pH pactBopa
OTHOCUTENBHOTO KOHIIEHTPUPOBAHUS
daortanuun

DKCTpaKuu

[TpriMeHeHrs MaCKUPYIOIIUX areHTOB

NoakowhE

12. Cmechr AQCIl u Agl Mo:kHO pa3ieiuTh ¢ MOMOIIBIO BOAHOIO pacTBopa:
a) NHj3; 6) H2SO4; 8) KOH; ) HNO:s.

KoHTpoJibHBIE BONIPOCHI K PeITHHI0OBOI KOHTPOJILHOM padoTte Nel
110 TeMe «AHanumuueckuil YuKI u obecneuenue Kauecmea pe3yibmamoe aHaiu3ay

Mertoa u MeToIMKa aHaU3a.

B uem pa3zHuia Mexay aTTecTOBaHHOW U MOJIU(UIMPOBAHHON METOAUKON aHaIN3a?

B yeMm pa3zHuIa MeX1y KOJTMUYECTBEHHBIM U KaU€CTBEHHBIM aHAIU30M?

Buasl xuMuyeckoro aHanusa.

OcCHOBHBIE TPHUKJIAJHbIC HAMpaBJICHUS aHAIUTHUECKOW XuMHH. OXxapakTepusyihre 3TH
HaIpaBJICHUS.

Jaiite onpeneneHue CleyonM MOHITUAM: aHAJIUT, 00BbEKT aHalu3a, poda.

Ilepeuncinre OCHOBHBIE CTAJIMM XMMHUYECKOro aHayin3a. KpaTko oxapakTepuzynuTe KaxKabli
JTall.

B dyeM pasHuMma MeXOy MNOHATHSAMH «AHAJU3UPOBATB» U «OIPEAEIATH», «Ipoda» u
«QHAIUT»?

Kakue BUIbI METOI0B aHaAJIN3a BBl 3HaeTE?

YeM pyKOBOJACTBYIOTCS ITPU BbIOOpE MeTO1a aHanu3a?

[Tepeuncnure METPOIOTHUECKHE XapAaKTEPUCTUKH METO/I0B U METOAMK aHAJIN3a.

JlaiiTe ompeneneHus CIENYIOIIMM IOHATHSAM: UYyBCTBUTEIBHOCTb METOJAA, IPEIEI
0OHapyXeHHsI, TOUHOCTb, IPaBUIBHOCTh, BOCIIPOU3BOJUMOCTD, CEIEKTUBHOCTD.

Kakumu cnoco6amu MOKHO IPOBEPUTH MPaBUIILHOCTh aHanH3a?

Kakyto npoOy Ha3bIBalOT MpeICTaBUTENBHON ?

YeM oTnHMyaroTCs reHepaibHasi, 1abopaTopHas U aHanu3upyemast npoosi?

UYewm onpenensiercst cnocod oTrdopa mpoos1?

KakoBbl ocobeHHOCTH 0TOOpa ra3000pa3HbIX Mpoo?

KaxkoBbl ocoberHOCTH 0TOOpA *XUAKKX Mpo6? Kakue 115 3TOro UCoap3yoT yeTpoicTBa?
KakoBbl ocobeHHOCTH 0TOOpa TBEPABIX PoO?

Kakum 006pa3oM xpaHsaT oToOpaHHbIE TPOOBI?

Yro Takoe kBapToBaHue? C KaKoil LIETBbIO €r0 IPUMEHSIOT?

HazoBute ciocoObl roMOTeHU3aIMHN U YCPEAHEHUSI TPOOBI.

VYKkaxuTe UCTOUHUKHU MOTpeIHocTeil npu oTd0ope npookl.

Bcerna a1 Heo6x0aMMO pacTBOpeHUE MPoObI MPU MIPOBEICHUH aHaIN3a?

Kakue cymiecTByroT criocoObl IepeBeieHNs aHATU3UPpyeMOoil TpoObI B pacTBOp?

B kakux cimyyasx npoBoasT cruiaBieHue npoObl? Kakue miaBHM 0OBIYHO UCHOIB3YIOT B 3THX
neasax?

Kakumu cBoiicTBaMu JTOJKeH 00J7aJaTh PAacTBOPUTENb, MCHOJB3YEMBIH IJIi PacTBOPEHUS
npoOb1? Kakue pacTBOPUTETH UCTIONIB3YIOT B ATUX LIETSAX?

Kakum 06pa3oM HHTEHCUPUIMPYIOT CIIOCOO KUCIOTHOW MUHEpanu3aluuy npoo?

YeM oTim4aeTcs NUPOIU3 OT «CYXOTr0» 030JIEHUA?



30.

31.
32.

33.
34.
35.
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37.
38.

39.
40.

41.
42.
43.

44,
45.
46.

47.
48.

49.

50.

51.

52.
53.

abswn

Kakum 00pa3oM MOXHO YCTPaHUTh MEILNAIONIEEe BIUSHHE KOMIIOHEHTOB TPOOBI TpH
ONpeAeICHUN aHATUTA?

OxapakTepu3yiTe IpoLecchl MACKUPOBAaHMSI, pa3esIeHUs U KOHIIECHTPUPOBaHUS.

B yem pasHuma Mexnay aOCOMIOTHBIM M OTHOCUTEIbHBIM KOHLEHTPUPOBAHMEM,
VHAMBUAYaAJIbHBIM U FPYIIIOBBIM?

Kakumu cooOpaxkeHHUsIMH PYKOBOJCTBYIOTCS IpH BbIOOpe crmoco0a pas3feieHus MU
KOHLEHTpUPOBaHUs?

Kakue BBl 3HaeTe KOJIMYECTBCHHBIE XAPAaKTEPUCTHKU IIPOLECCOB KOHLUEHTPUPOBAHHUSA MU
pazneneHus?

Kakue cioco0b! HCTIONB3YIOT Ul pa3/ieieHUs T€TepPOreHHbIX CUCTEM?

UeM 0TIIMYAIOTCS METO/BI OCAKIECHUS U COOCAXKIACHUS?

Kakue MeTonbl HcriapeHus IPUMEHSIOT s pasjeneHus BeniecTs? Kakue siBIeHUA JeKaT B
UX OCHOBE?

OxapakTepu3yiTe  COpOLIMOHHBIE M  SKCTPAaKLUMOHHBIE  METOJbl  pa3zfelieHus |
KOHILICHTPUPOBAHUS.

Yro Takoe aHANIUTUYECKUI CUTHaANI? 3a4eM IPOBOAAT KOHTPOJIbHBIN OIBIT?

CriocoObl BeIpaKeHUsI KOHIIEHTpALUIl: MaccoBasl J10J1sl paCTBOPEHHOIO BEIIECTBA, MOJISIpHAs
KOHLEHTpaLus, TUTPp pacTBopa. CBsA3b MEKIY HUMMU.

Kakue BenmnuuHbI UCHIOIB3YIOT JIJISl OLEHKU TOYHOCTH PE3YyJIbTaTOB aHAINU3a?

Kakue BUbI IOrpenIHOCTEN BBl 3HaeTe?

Kakoli OCHOBHOM MeTOJI MaTeMaTH4YeCKOM CTaTUCTUKH HCHOJb3YIOT AJIi OOHAapy>KEeHUs
rpyObIx omuOoK (mpomMaxon)?

Kak BBIYMCIINTB CTaHIaPTHOE OTKJIIOHEHHUE CPEJIHErO pe3ysibTaTa aHaau3a’?

YeMy paBeH JOBEPUTEIIBHBIN UHTEPBAJ U YTO OH XapaKTEPU3yeT?

[aiite omnpenencHuss CIEAYIOIMM IIOHATHAM: KayeCTBO, KOHTPOJIb KayecTBa, CHUCTEMa
KauyeCTBa, YIPaBJIECHUE Ka4€CTBOM, ITOJIMTHKA Ka4eCTBa.

Uro noHumMaercs noJ o0ecreueHueM KauecTBa pe3yibTaToB aHaiau3a’?

ATTecranys MeTOAMKM aHanu3a. Kakue XapakTepUCTHKM HEOOXOIMMO YCTaHOBUTh B ITHX
Hensx?

JlaiiTe NOHATUI JIMHEHHOCTH IPaJyUpPOBOYHON 3aBUCUMOCTH, pabovero auana3oHa, BepXHeil
U HIWKHEH TpaHMIle ompeenseMblXx cojepkaHuil. KakuMm oOpa3oM ycTaHaBIMBaIOT
NIEPEYUCIICHHBIE XapaKTEPUCTUKN?

Y CcTOMYMBOCTE METOIUKH.

OxapakTepu3ylTe OCHOBHBIE MEpbl 10 KOHTPOJIO KadyecTBa pe3ylbTaTOB aHAIU3a
(KOHTPOJIbHBIE KAPTHhI, BECHUE JOKYMEHTAIlUU, UCTIBITAHUS).

OrneHka METPOJIOTMUECKUX U TEXHUYECKHUX XapaKTEPUCTUK CPENICTB U3MEPEHUI.
Axxkpenutanus Jabopatopuid. [Iporienypa akkpeuTaiuu.

Tunoevie 3a0auu K pelimunzo80i KOHMPOAbHOU padome Nel

Omnpenenenne (pakTopa 3KBUBAJEHTHOCTH M MOJSPHOM MacChl SKBHBAJIEHTOB BEIIECTB I10
YPaBHEHHUIO pEaKLUU.

Pacder KOHIIEHTpAIIMU TTOTY4YE€HHBIX PACTBOPOB.

Pacuer cpennero pesynpraTa aHaIu3a U JOBEPUTEIBLHOIO HHTEpBAJIA.

Pacyer aGCOIIOTHON U OTHOCUTENBHOM MOTPEIIHOCTH CPEAHETO.

Pacuer npenena oOHapyXeHusl.

KoHTpoJibHBIE BONIPOCHI K PEHTHHIOBOM KOHTPOJIbHOM padore Ne2
1o TeMe «XMMH4YeCKHe PeaKIH B AHAJIUTHYeCKON XumMun. Kuci10THO-0CHOBHOE
paBHOBecHe)
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XuMuyeckoe paBHOBecue. @DakTOpbl, BIHAIOIIME Ha IOJOXKEHHUE XHMHUYECKOTO
PaBHOBECHSI.

Chopmynupyiite 3akoH AeicTByrommux wmacc. [lokaxuTe aelicTBHE STOro 3aKoHA Ha
KOHKPETHBIX IIPUMEpax.

TepMoanHaMuueckass KOHCTaHTa paBHOBeCHs. PaKTOPBbI, BIUSAIOLIUE HA €€ BEIIUUUHY.
Peanbnas koHcTanTa paBHoBecHs. PakTopsl, Biustonue Ha Beanunny K. Ceass peanbHoii
KOHCTAaHTBI C TEPMOJIMHAMUYECKOM.

VcnoBHas  koHcTaHTa  paBHOBecHsi. CBsI3b  MEXKIYy  YCIOBHOW, pealbHOM U
TEPMOJMHAMUYECKOM KOHCTAHTaMU paBHOBeCHs. DakTOPHI, BIUSIONINE Ha Bennunny K.
AkTuBHOCTH HOHOB. K03(ppuIrieHT akTUBHOCTH, (haKTOPBI, BIUAIOIINE HA €70 BETUUYHHY.
HNonnas cuna pactBopa. Pacuer MOHHOH CHIIBI pacTBOpa M KO3 (PHUIMEHTOB aKTMBHOCTU
nOoHOB. YpaBHeHus JleOas-Xrokkens u JoBuca.

Uro Takoe comneBoil 3ddext? IlpuBenure npumep cosneBoro 3¢dexra s mpoiecca
JUCCOLIMAIIMU CJIa00W OTHOOCHOBHOM KHCIIOTHI.

Jaiite onpezeneHne KOHKYPUPYIOLIEH peakluu U MPUBEAUTE IPUMEPBI KOHKYPUPYIOLIUX
peakumii Juisi MpOLIECCOB JMCCOLUMALMM KHUCIOTHl WJIM OCHOBAaHMS; pPABHOBECHUS B
TeTepOreHHON CUCTEME; peakIu 00pa30BaHUs KOMIUIEKCHOTO COCTUHECHHUSI.

MonpHast nonst noHa. BeiBenuTe ypaBHEHHE AJIsl pacueTa MOJBHOM J0JIM aHMOHA CJIa0oi
MHOTOOCHOBHOM KHCJOTBHI.

Bbluncinienre  paBHOBECHOW KOHILIGHTPAallMM HOHA C MCIOJb30BaHUEM MOJIBHOM 0N
(ko3 dunrenTa KOHKypUpYyOIIeH peakiyu). [IpuMepsi.

KoHcTaHTa 1 cTeneHb qUCCOUaIuy 3eKTpoiuTa. 3aKoH paz0asienust OcTBanbia.

Jaiite ompeneneHne KUCIOTHI U OCHOBAaHUS C TOYKU 3PEHUS MPOTOJUTHYECKON TEOPUU
bpencrena-Jloypu. llpuBeaute mnpuMepsl HEHUTPaAIbHBIX U 3apPSKEHHBIX KHUCIOT U
OCHOBaHUH.

Uro Takoe cOIpsiKEHHash KHUCIOTHO-OCHOBHAs mpoToiuThueckas mnapa? Ilpuseaute
IPUMEPBHL.

Kakme BemectBa HasbiBatorcs amponuramu? Kakue paBHOBecuss HaONOAalOTCS B
pactBopax amponutos? [IpuBenure npuMepsl.

Jlaiite omnpeneneHue NPOTOTEHHBIX, MNPOTOPHUIBHBIX, aM(UIPOTHBIX U aMPOTOHHBIX
pactBoputene. [IpuBenure npumepsl.

[IpuBenure npuMeEpbl UM HANWLIUTE YpPAaBHEHUS pEaKUUN B3aUMOJEHCTBUS KHUCIOT M
OCHOBaHUM C aM(QUIPOTHBIMU PACTBOPUTEISIMH.

KakoBa ponb pacTBOpUTENsS B MPOSBICHUHM KUCIOTHBIX MM OCHOBHBIX CBOMCTB
nporoauToB? B uem 3akirouaercs aud@epeHuupyrounee U HUBEIUpYIOLIee AeicTBHe
pactBoputenei? Ilpusenure npuMepsl.

Kakass peakuust HazpiBaeTcsi aBromporosnm3om? IlpuBegute mnpumepsl. Uto Takoe
KOHCTaHTa aBTONPOTOIN3a?

Uro Takoe noHbl TMOHUS U nuaTa? [IpuBeaure npuMepsl

HonHOE pon3BEEHUE BOJBI.

Urto Takoe BOJOPOIHBIN U THIPOKCUIIbHBIN Moka3zaTenu? Kak oHU cBsA3aHbI MEXIY cO00i1?
Yro saBisieTcsa Mepoi KUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX PAaCTBOPOB?

Jaiite onpenenenne, Kakue pacTBOPbI CYUTAIOTCSA KUCIBIMU, IIETIOYHBIMH, HEHTPATbHBIMU.
[Touemy omHo M TO e 3HaueHue pH B cpeme pasHBIX pacTBOPUTENEH MOXKET
COOTBETCTBOBATH JIMOO KHUCIIOH, TNOO IMIETOYHON WM HEUTpallbHOU cpene?

Jlaiite omnpeneneHne KOHCTAHTBl KHCIOTHOCTH, KOHCTaHTBl OcHOBHOcTH. llpuBenure
MPUMEPBHL.

BriBenuTe ypaBHEHHE, YCTaHABIMBAIOIIEE CBA3b MEXKAY KOHCTAHTAMU KHCIOTHOCTH M
OCHOBHOCTH JIJIS1 CONPSIKEHHON TPOTOJIMTUYECKOM ITapHI.

Kakue pacTBops! Ha3biBatoTCsl OypepHbIMU?

O0bsicHre MexaHu3M OypepHOro AelcTBUS Ha KOHKPETHOM IIpUMEpeE.

Bydepnas eMKOCTb.



30. BeBemute Qopmyny mis pacuera pH pacTBopa CUIBHOM KHCIOTHI (CHJIBHO OCHOBaHUS)
JUISL CITydasi, KOTr/ia UX KOHIEHTPALUS MEHbIIIE 10 M.

31. BeBemute dopmyny st pacuera pH pacTBopa cnaboil KUCIOTHI (C1aboro OCHOBAHUS)
JUTs cirydaeB, korna o.<5 %, a>5 %.

32. Beiemute Gopmyny mis pacuera pH B pacTBope cepHOI KHCIOTHI.

33. Ilpueautre dopmyny s pacuera pH B pactBope amdonuta. IlpuBenure mnpumepsl
MIPOTOJIUTOB ¢ aM()OTEPHBIMH CBOHCTBAMMU.

34. B xakux cinyyasx npu pacuere pH pacTBOpOB KHCIOT U OCHOBaHHMM MOXHO MpeHeOpedb
ABTOMPOTOJIM30M PACTBOPUTENIS, U B KAKUX CIIydasX HEY4YeT 3TOro Ipoliecca MPUBEACT K
CEpbE3HBIM OIINOKaM?

35. Kakum oOpazom MoOxHO paccuutatb pH pacTBOpoB cmeceld CinaObIX KHCIOT, CMECH
CHUJIBHOM M ¢cJ1a00i KUCIOT?

Tunoevle 3a0auu K peiimunz060i KOHMPOJIbHOU pabome Ne 2

1. Boruncnenne MOHHOW CHIIBI PacTBOPOB, aKTHUBHOCTEH M KOI(DPUIIMEHTOB aKTUBHOCTU
MOHOB.

2. Pacyet MoJIbHOM 10J1M U paBHOBECHBIX KOHIICHTPAIMil HOHOB B paCTBOpax.

3. Pacuer peanbHBIX KOHCTAaHT M 3HaueHWd pH B pacTBOpax CHIBHBIX M CIAOBIX
3JIEKTPOJIUTOB C YYETOM M 0€3 yueTa HOHHOM CHIIbI PaCTBOPOB.

4. Pacuer pH B pacTBOpax am@oauToB.

5. Brruncnenue pH B 6ydepnsix pactBopax. CocraBienue 60y(epHbIX pacTBOPOB.

KoHTposibHBbIe BONPOCHI K PEHTHHIOBOI KOHTPOJIbLHOM padoTe Ne3
o Teme «TurpuMerpuyeckuii ananau3. KucjioTHO-0CHOBHOE TUTPOBAHUEY

1. Ha uyem ocHOBaH TUTpUMETpUYECKHIl MeTO] aHanu3a Ha3oBUTE OCHOBHBIE JOCTOMHCTBA U
HEJIOCTATKU TUTPUMETPUUYECKOTO METO/Ia aHAIM3a.

2. Ilepeuncnute OCHOBHBIE TPEOOBaHUS, MPEIBSIBISEMbIE K PEAKIIUIM B THUTPUMETPUUECKOM

METO/IE.

JlaiiTe onpenenenrne OCHOBHBIM CITIOCO0aM TUTPOBaHUS (IIPsIMOE, 00paTHOE, KOCBEHHOE).

Uro Takoe nepBUYHbIE CTaHIapTHBIE BeulecTBa? Kakue TpeOoBaHUS K HUM NPEABABIAIOTCA?

HazoBuTe 0CHOBHBIE CITIOCOOBI MPUTOTOBJICHHSI CTAHAAPTHBIX PACTBOPOB.

Kakue pacTBOpbl Ha3bIBalOTCA BTOPUYHBIMM  cTaHAapTHeIMH? Kakum  oGpasom

YCTaHaBJIMBAIOT UX TOYHYIO KOHIICHTPALIUIO?

7. HasoBute ocHOBHbIE paboune pacTBOpa B KHCIOTHO-OCHOBHOM THUTPOBAaHUU. YKaKUTE
BEILIECTBA, 10 KOTOPBIM MPOBOJAST CTAHAAPTU3ALMIO 3TUX pacTBOpoB. Hanummre ypaBHEHUs
peaKunii.

8. JlaiiTe ompeneneHre TUTPOBAHHUA IO CIOCOOY MUIETUPOBAHUSA U TIO CIOCOOY OTIEIbHBIX
HaBECOK.

9. JlaiiTe ompenencHUE CIEAYIONMUM TMOHITHSIM: THTpP pPAacTBOpa; TUTP pacTBOpa IO
OTIPENIETIIEMOMY BEIIIECTBY; DKBHBAJICHT BEIIECTBA; (H)aKTOpP SKBHUBAJICHTHOCTH; MOJIIpHAs
KOHIIEHTpAIMsl JKBUBAJEHTa, MaccoBas aons. [IpuBemute (QopMysbl, CBA3BIBAIOIIUE 3TU
TIOHATHA.

10. M3noxuTe OCHOBHBIE MOJOXKEHHUS HOHHOW TEOPUH KHUCIOTHO-OCHOBHBIX MHJIMKATOPOB U €€
OCHOBHBIC HEJJOCTATKH.

11. OcHoBHBIEC TIONIOKEHUS XPOMODOPHOH TEOPUHM UHAUKATOPOB U OCHOBHBIE HETOCTATKHU JTOM
teopuu. Tayromepusanus.

12. OcHoOBHBIE TOJIOKEHHUSI HOHHO-XpoMmodopHOoW Teopun. KoHcTaHTa KHCIOTHO-OCHOBHOTO
WHIUKATOpa.

oA



13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.
24,

25.
26.
27.
28.
29.
30.
31.

32.
33.

34.

Yro takoe xpomodopsl? AykcoxpoMmsl? [lokaxkure 3T TpynIbl B XUMUYECKUX (opMyrIax
dbenondTanenHa, METHIOPAHKa, Tapa-HUTPO30(eHoIa.

Hanumure cTpykTypHble (GOpMyJIsl 00€MX TayTOMEpPHBIX (OpM METHJIOpaHXKa |
denondranenna. OObSICHUTE MEXAHU3M U3MEHEHUSI OKPACKU 3TUX WHAMKATOPOB.

WuTepBan nepexona OKpacKW KHUCIOTHO-OCHOBHOTO HHAMKaTopa, pT. CBsi3p HHTEpBana
nepexoaa OKpacKu KUCIOTHO-OCHOBHOT'O MH/IMKATOPa U €r0 KOHCTAHTHI.

Kakue Qakrtopbl BIMAIOT Ha MHTEpBal IIEpeXoAa OKPACKH KUCIOTHO-OCHOBHBIX
WHJIUKATOPOB?

Ha3zoBute ocHoBHBIE TpeOOBaHUS, IPEABSIBISIEMbIE K KUCIOTHO-OCHOBHBIM HHIMKATOPaM.
Knaccugukanus KuCI0THO-OCHOBHBIX HHAMKATOPOB, YKAKUTE UX XPOMO(OPBHI.

Kpusas TutpoBanus. OCHOBHbIE y4aCTKH KPUBOM.

PaccunraiiTe BenWUYMHY CKayka Ha KPHBOW THTPOBaHUS CJIa00W (CHJIBHOW) KHUCIOTHI
CHJIbHBIM OCHOBaHHEM; CJIa00ro (CHJIBHOTO) OCHOBAHHUS CHIBHOM KHCIOTOW. OOBsICHUTE
HIPUHIUI [10100pa HHAUKATOPOB.

Kak mensiercs BelMuyMHa cCKauka Ha KPUBOM TUTPOBAHMS OT: ) KOHLIEHTPAIMM PacTBOPOB;
0) KOHCTAaHTBl JUCCOLMALIMM KHUCIOT WJIM OCHOBaHUH; B) Temmeparypel? OTBETbI
MOTHUBHpPYWTE.

KakoBbl mpesenbHble 3HAUEHUS] KOHIEHTPALUH TUTPYEMBIX BELIECTB, @ TAKXKE KOHCTAHT
KHCJIOT U OCHOBAHUM, IIPH KOTOPHIX Ha KPUBOM TUTPOBaHUS HAOJIOIAETCs CKAauOK?

MOXHO JIi B KaUeCTBE TUTPAHTOB UCIIOJIb30BATh Ca0ble KUCIOTHl 1 OCHOBAHUS?

[Tpu kKakoM yCIIOBUM BO3MO>KHO TUTPOBAHHUE MHOTOOCHOBHBIX KHUCJIOT U MHOTOKHMCJIOTHBIX
OCHOBaHUH 10 cTyneHsaM? OTBET MOTUBHUDYIITE.

Kak M0XHO OTTHTpOBaTh (POCHOPHYIO KUCIOTY MO TpeTbel cryrneHu? Ha3oBuTe OCHOBHEIC
IpHUEMbl TATPOBAHUS OYEHb CJIA0bIX KUCIOT U OCHOBaHUH. [IpuBenuTe npumepsl.

[Tpu kaKoM ycCJIOBUM BO3MOKHO pa3JeibHOE TUTPOBAHME CMECH KUCJIOT (MM OCHOBAHMIA)?
OTtBeT MOTUBHpYNTE.

Kak onpenenuts mpy COBMECTHOM MPHUCYTCTBUU KapOOHAT- U THAPOKAPOOHAT-HOHBI?

Kak onpenenuts npu COBMECTHOM MPUCYTCTBUU KapOOHAT- U THAPOKCHI-MOHBI?

Kak onpenenuts npu COBMECTHOM MPUCYTCTBUH CONISIHYIO U (OCPOPHYIO KUCIOTHI?
Ha3oBuTe OCHOBHBIE TUIIBI MHIMKATOPHBIX OIMIMOOK B KHCIOTHO-OCHOBHOM THUTPOBAaHMHU.
Kak onpenensiercst 3HaK MHAUKATOpHOM omnOku? IIpuBeaute npumepsl.

Jng kakux 1eneldl NpUMEHSETCS METOJ KHCIOTHO-OCHOBHOro TuTpoBaHusi? Ilpusenute
PUMEPBHL.

Kak onpenensitoT KUCIOTHOCTh MUILEBBIX TPOYKTOB?

Kak ¢ TIOMONIBIO KHCJIOTHO-OCHOBHOTO TUTPOBAHMA OMpenenuth asor umua NHs B
obpa3ziax?

OrnpesiesieHre BpeMEHHOU U TTOCTOSTHHOM YK€CTKOCTH BOJIBI.

Tunosvie 3a0auu K pelmuHnz080l KOHMPoabHOU pabome Ne 3

Pacuer ckauka u KpUBOI TUTPOBAHHSI.

Bbruucnenue pe3yiabTaToB MPsIMOTO, OOpPAaTHOTO M KOCBEHHOTO KHCIOTHO-OCHOBHOI'O
TATPOBAHUS C UCIIOJIB30BAHUEM OJTHOI'O MHJIMKATOpA.

Bpluncnenue pe3ynapTaToB NPSAMOrO KUCIOTHO-OCHOBHOI'O TUTPOBAHMS C UCIIOJIB30BAHUEM
JIBYX UHJIUKaTOPOB.

IIpumepbl peiTHHIOBBIX KOHTPOJIBHBIX Pa00T N0 KypCy

PEUTHUHI' OBA I KOHTPOJIbHASI PABOTA
10 TeM€ «AHAIUTUYECKUHN UK U 00ecrieueHNe KauecTBa Pe3yIbTaTOB aHAIN3a



Bapmuanr 1

1. Conepxanne pochopa B yyryHe M0 JaHHBIM aTOMHO-IMHUCCUOHHOTO aHAJIM3a COCTABJISICT
(%): 0,26; 0,24; 0,21; 0,23; 0,27; 0,30. imeeTcst 1 ipoMax B BEIOOPKE pe3yIbTaToB?

(3 banna)

2. [Ipu ompeneneHnu CBHHIA B MUILEBBIX MPOIYKTaX aTOMHO-a0COPOLIMOHHBIM METOIOM
MOJTyYEHBI CIEAYIONMe pe3yabTaTel (MI/Kr): 5,5; 5,4; 5,6; 5,7; 5,6; 5,4. Paccunraiite cpenuHuit
pe3ynbTaT aHaJIM3a U €Tro JoBepUuTeIbHbIN nHTepBa (ipu P=0,95). (5 6annos)

3. Ornpenenure MOJSIPHYIO MacCy DKBHUBAJICHTA KUCIOTHI B PEAKIINH:
H4P,07 + 3NaOH = NazHP,0; +3H,0 (2 561.71.7161)
4, Kakoit o6bem Bombl Hamo gobaButh k 500 mu 00,6756 M pactBopa NaOH, uToOb1
HOJIyYUTh pacTBOp ¢ KoHLeHTpanueit 0,5000 M? (3 6anra)
5. OCHOBHBIE CTaIUM XUMHUYECKOTO aHaimu3a. OXapakTepru3ynTe KaK bl dTarl.
(7 6bannos)
6. JlaiiTe ompeneneHus CIEIYIOIIUM MOHSATUSIM: «CyX0e» 030JIeHHE, KBapTOBaHUE, MPEae

oOHapyxeHwus. (3 baria)

PEUTUHI OBASI KOHTPOJIBHASI PABOTA Ne 2
10 TeMe «XHMMHUYECKUE PEAKIIMY B aHATUTUYECKOM XuMuu. KucioTHO-0CHOBHOE paBHOBECHE)

BAPHUAHT 1

1. Kakum oOpa3oM cBs3aHbl MeXAy cOOOW TepMOAMHAMHYECKass M peajbHas KOHCTAHTBHI
paBHOBecus uis nporecca A + bB « fF? YUro Takoe ko3 durment aktuBHOCTU? YKaKUTE
(bakTopsl, BIMAIOIIME Ha BEIWYMHY Kod(duuueHTa akTHBHOCTU. PaccuuTarh peaibHYIO
KOHCTAHTY KHCIIOTHOCTH JJii MypaBbUHOW KuciaoTel B mpucyrctBuu 0,003 M pactBopa
MgCly. (5 6annos)

2. Yro takoe Oydepnsrii pactBop? IlpuBemute npumepsl. OO0bsicHATE MexaHH3M OydepHoro
neiicTBus areraTHOro OydgepHoro pactBopa? (3 6anna)

3. Kakas peaknus Ha3bIBaeTCs KHCIIOW, HEHTpanmpHOW W menowyHoi? Kakyio cpemxy umeer
pacTBOp, MOJYYCHHBIN MpH CMeIIuBaHUK paBHbIX 00bemMoB 0,100 M pactBopos: a) HCI +
NaOH; 6) HCI + NH3; B) HCOOH + HCOONa; (3 6anra)

4. Boruucnute pH pactBopa, momyueHHoro noGasienuem k 20,00 mn 0,1000 M pactBopa
ammuaka 40,00 ma 0,0500 M pactBopa HCIl u 60,00 mn muctuumpoBanHoi Boasl (Kp =
1,75:10). (5 6annos)

5. K 100,0 min 0,0600 M pactBopa dochopnoit kucnmorsl godasieno 75,00 ma 0,1600 M
pacTBopa ruapokcuaa kKaaus u 25,00 M AMCTHIUIMPOBAaHHOW BOJbL. Berumcnauts pH
nonyuennoro pactsopa. (Kui = 7,52:107; Ky = 6,31-10°%; Ky3 = 1,26:10™2). (7 6annos)

PEUTUHI OBASI KOHTPOJIBHASI PABOTA Ne 3
1o reMe «Tutpumerpuueckuii anaian3. KucioTHo-oCHOBHOE TUTPOBAHHUE»

BAPHUAHT 1

1. PaccumraiiTe ckadok W moadOepute uHAMKaTOphl Tpu TuTpoBanuu 0,2000 M pactBOpa
6emsoiinoii kucnotsl (K=1,62-10°) 0,2000 M pactBopom NaOH (morpemHocts TUTPOBaHUS
0,1%). (5 6annos)

2. Ilepeuucnute OCHOBHBIE TPEOOBAaHUS, MPEIBSBISAEMbIE K PEAKIHUSIM B TUTPUMETPUUYECKOM
MeTozie aHanm3a. UTo Takoe mepBUYHBIE cTaHAapThl? [lepeuncnuTe mpeabsBiIseMble K HUM
TpeboBanus. HazoBUTE OCHOBHBIE CIIOCOOBI MPUTOTOBJICHHS CTaHJAPTHBIX PacTBOpPOB. (5
bannos)



3. Uemy paBHa wuHIuKaTopHas omubOka TtutpoBanus 0,01 M HNOsz 0,015 M NaOH c
tumondTanennom (pT=10)? (5 6annos)

4. K pactBopy (NH4),SOs moGaswiu 25,00 mi pactBopa NaOH (T(NaOH)=0,008922).
Kunsguennem ynanuinu aMMHuak, a Ha TUTPOBAaHUE OCTABILICHUCS IIEJIOYU 3aTpaTwiid 8,65 M
pactsopa HCI (T(HCI1)=0,007236). Beruucauts maccy (NH4)2SO4 B uicciemyemom pacTBope.
(7 bannos)

5. Kak ompeaenuTs MpU COBMECTHOM IMPHUCYTCTBUHU COJISIHYI0 H 0-(OCHOpPHYIO KHCIOTHI?
[TokaxkuTe, Kak pacCUMTaTh MacChl 3TUX BEIIECTB Yepe3 00bEMbI TUTPAHTA. (3 06an108)

4.2 DoHJ OLIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arrecranuu

WToroBeIii KOHTPOJIb OCyIIecTBIsieTcsS B (opme 3au€ra W 3K3aMeHA MO JUCHHUTUIINHE.
3auéT moayvaer CTyJIEHT, BHIITOJIHUBIINHN U 3aIIUTUBLINI Bce 1a00paTOpHbIE paOOTHI.

DK3aMEHAIIMOHHBIA OWJIET MO aHAIMTHUYECKOW XMMHUHU BKIIOYaeT Tpu Bompoca. llepsbie
JIBa BOIIPOCA MOCBSILIEHBl TEOPETHUYECKUM OCHOBAM XMMMYECKOTO aHajiu3a (CM. MPUBEICHHBIN
HIDKE CNHCOK). B TpeTheM Bompoce CTYACHTY Mpejiaraercs peluTh MPAKTUYECKYIO 3aady.
[Ipu olieHKe 3HAHUI CTYACHTOB Ha 5K3aMEHE Y4YUTHIBAe€TCA Oasibl, MOJIY4YEHHBbIE WMHU IPHU
HAITMCAaHWH KOHTPOJIBHBIX PabOT MO TeMaM Y4eOHOU TUCIIUTUTHHEI.

BOl'[pOCbI K 3K3aMEHY IO AUCHUIIJINHE

Pazmen 1 Merofonorus XUMHYECKOro aHanu3a MeTon M METOAMKA aHalIu3a.
ATTecToBaHHasT W MOJU(UIMPOBAHHAS METOJUKA aHAIW3a. BUABI XMMHYECKOTO aHalIM3a.
KonuuecTBeHHsldi ¥ KauecTBeHHBbIM aHanmu3. (OCHOBHbIE NPHUKIAIHBIE HamMpaBICHUS
AHAJIUTUYECKON XUMHH.

Pazpen 2 Craguu xumuyeckoro aHanuza OCHOBHBIE CTaJAMM XUMHUYECKOTO aHAIIM3A.
Br16op MeToa M METOIMKY aHaTN3a M COCTABJIICHUE CXEM aHaIIN3a.

Paznen 3 [1po60ooT6op U NpoOONOATrOTOBKA.

[IpencraButenbHOCTE TPOOBI; MpoOa M OO0BEKT aHamM3a; Mpoda W METOA aHaIW3a.
['enepanbHas, nabopatopHas U aHaIU3upyemast Ipoosl. DakToOpbl, 00YCIOBIMBAIOIINE pa3Mep U
croco0 oTdopa mpeIcTaBUTENbHON MPOOBI. OTOOP TPOO TOMOTE€HHOTO M T€TEPOTeHHOI0 COCTaBa.
OcobeHHocTr 0TOOpa ra3000pa3HbIX, KUIAKUX U TBEPIBIX Mpo0. CrocoObl MOTy4YeHus: cpeaHei
npoObl, TIepBUYHas 00paboTKa M XpaHeHue MmpoO. OCHOBHBIE CIOCOOBI TEepeBoaa MPOOHI B
dbopMy, HEOOXOIMMYIO AJIs JAHHOTO BUJA aHANU3a: PACTBOPEHHE, TEPMHUUYECKOE pa3NoKEHHE,
crutaBiieHue. CrnocoObl MHTEHCU(UKAIMY TTpolecca MOAroToBKH 1mpod. CrocoObl yCTpaHeHus U
yueTa 3arps3HeHHI U TOTeph KOMIIOHEHTOB MPHU MPOOOTIOTOTOBKE.

MeTonbl BBIICIICHUS, DPa3elicHUusT W KOHIeHTpupoBanus Kiaccudukamus MeTosoB
BBIICTICHUS, Pa3iefieHUus] U KOHIIEHTPUPOBaHUS. MeETOoIbl pa3/ielieHus] TeTePOreHHBIX CHUCTEM:
bunpTpanus, ceAUMEHTaIus, UeHTpudyrupoBanue, Quotamus. Mertoabl  pa3naeneHUs
TOMOTE€HHBIX CHCTEM: OCaXJCHHEe, AUCTUIUIALMS, pPEKTU(UKALKSA, OTTOHKA, COopouus H
IKCTPAKITHSI.

MeTtonpl oOHapyxeHusl W uIeHTUDUKAIWU 3a7adyd ¥ BHIOOpP MeToja OOHApY>KEHUs H
UACHTH(DHUKAIIM XUMHUYCCKUX CcOoeMHEeHUH. MneHTndukamms aroMoB, HOHOB M BEIIECTB.
Jpobublit u cuctemarnyeckuii aHanu3. Ouznyeckre MeTobl OOHAPYKEHUSI W HICHTU(DUKALINN
HEOPTraHMYECKUX W  OPraHMYEeCKMX  BEIIeCTB. MUKPOKPHCTAIOCKONIMYECKUI  aHaIN3,
MUPOXVUMHUUYECKAN aHallu3, KameNbHbI aHanu3. OKCHPECCHBIM KadeCTBEHHBIH aHaan3 B
3aBOJICKHX M TIOJICBBIX YCIIOBHSX.

KonnuecTBeHHBI aHanu3 AHATUTHYECKHH cUrHaM ¥ moMmexu. CrmocoObl ompeneneHus
COJIepKaHus TI0 JAHHBIM aHAJTUTHYECKUX U3MEPEHUIA.

Pazmen 4  MeTponoruyeckue  OCHOBBI  XMMHYECKOTO  aHanm3a  (OCHOBHBIE
METPOJIOTHUECKUE TOHATUS W TpeacTaBieHus. OCHOBHBIE XapaKTEPUCTHKH METOAa aHaln3a:
TOYHOCTb, MPaBUILHOCTb, BOCIPOU3BOJUMOCTb, CEJIEKTUBHOCT, KOdQPUIIEHT
YYBCTBUTEILHOCTH, TpeeT O0Hapy)eHus U p. CHCTeMAaTHYeCKHe U CITyYaliHbIEe TOTPEITHOCTH.




Craructuueckas o0paboTka pE3yJIbTaTOB U3MEpEHUN. CriocoOsr MOBBILICHUS
BOCIIPOM3BOJMMOCTH U NIPaBUIBHOCTH aHAJIN3A.

Paznen 5 OOecneueHWe ¥ KOHTPOJb KadyecTBa pe3yiapTaToB aHanusza llonsrus
o0ecrieyeHHe KayecTBa, KOHTPOJb KadecTBa, CUCTEMa KauecTBa, IIOJIMTUKA KauyecTBa,
yIpaBJIeHUE Ka4eCTBOM PE3yJIbTaTOB aHanu3a. [IpoBepka mpaBUIBHOCTH BHIOPAHHON METOIHMKH.
ATTecranys METOJMK aHaln3a. YCTOHYMBOCTE METOAMKHM aHanu3a. BHyTpunaboparopHas
BOCIIPOM3BOAMMOCTb, CXOJUMOCTh PE3YyJbTaToB aHanu3a. ObecreueHue KayecTBa pe3yabTaToB
aHalu3a: KOHTPOJbHbIE KapThl, BEJAECHUE M XpaHEHHE JOKYMEHTAllUH, MeXJIabopaTOpHbIE
sKcniepuMeHThl. [loBepka cpeacTB M3MepeHuil. AKKpEAUTaus aHATUTUIECKUX JadopaTopuil u
IIPOBEPKA UX KOMIIETCHTHOCTH.

Pasznen 6 Xumuueckne peakiiuy B aHaIUTUYECKON XUMUn. OCHOBHBIE TUIIBI XUMUYECKUX
peaKkuMii B aHAIUTUYECKOM XUMHH: KHCIOTHO-OCHOBHBIE, KOMILIEKCOOOPa30BaHUs, OKUCIICHUS-
BoccTaHOBJIEHMsI. COCTOSIHME BEILECTB B MJCAJIBHBIX U peaJbHBIX cucTeMax. CKOpOCTh peakuuil
B XMMHUYECKOM aHaiu3e. XHMHUYECKOe paBHOBecHe. DakTopbl, BIMSAIOIIME Ha IIOJOKECHUE
XUMHYECKOIO  paBHOBECHs. 3aKOH  JAEWCTBYyOUMX Macc. KOHCTaHTBI  paBHOBECHS:
TEPMOJIMHAMMUYECKUE, peaJbHble, YCIOBHbIC; (DAKTOPbI, BIMAIOLIME HA UX BEJIUYHHBIL.
AxTuBHOCTE MOHOB. Ko3()(uIMEeHT aKTUBHOCTH, (AKTOPHI, BIHSAIONINE HA €ro BEIUYHHY.
HonHas cuna pactBopa. Pacuer MOHHON cuiIbl pacTBOpa M KO3(P(PULHUEHTOB aKTUBHOCTH HOHOB.
VYpaBuenus JleGas-Xiokkens u J[pBuca. Konkypupyromue peakuuyd, MOJbHAs AOJS HOHA.
BeiBog ypaBHEHus Ui pacyera MOJIBHOW JOJIM aHHUOHA €1a00W MHOTOOCHOBHOW KHCIIOTBHI.
VYrpasieHne peakus MU U IIPOLecCaMH B AaHAJTUTHUECKON XUMUU.

Paszpnen 7 KuciotHo-ocHOBHOE paBHOBecue COBPEMEHHBIE MIPEACTABICHHS O KUCIOTAaX U
ocHoBaHusx. Teopus Jlprouca. Teopusa bpencrena-Jloypu. PaBHOoBecue B cucreme Kuciora -
COIPSKEHHOE OCHOBAHUE U pacTBOpUTENb. KOHCTAHTBI KMCIIOTHOCTH U OCHOBHOCTH. KucioTrHsie
U OCHOBHBIE CBOMCTBa pactBopuresneil. Peakuusi aBTonpoToin3a, KOHCTaHTa aBTOIPOTOJIHU3A.
BnusHue npupoabl pacTBOpPUTENsS HAa CHIIy KHCIOTBI M OCHOBaHus. HuBenupyrommii u
muddepentmpyrommii 3pQext pactBoputens. BomopoaHsli M THAPOKCHIBHBIA IMOKAa3aTelH,
Mepa KHUCIOTHOCTH (OCHOBHOCTH) HEBOJHBIX PacTBOPOB. KHCIOTHO-OCHOBHOE paBHOBECHE B
MHOTOKOMIIOHEHTHBIX cHCTeMax. bydepHble pacTBopbl M HX CBOMCTBA. bydepHas eMKOCTb.
Boeruncnennss pH pacTBOpOB HE3apsDKEHHBIX M 3apsDKEHHBIX  KUCIOT M OCHOBaHMIA,
MHOT'OOCHOBHBIX KHCJIOT U OCHOBaHMM, CMECH KUCIIOT U OCHOBAHUH.

Paznien 8 Turpumerpuyeckuii MeTos aHanuza. TpeOoBaHMs, TpeAbABISEMbIE K PEaKINU
B TUTPUMETPUYECKOM aHaJIM3e. BUIbl TUTPUMETPUUECKUX OIpEAeTeHU: mpsiMoe U o0paTHoe,
KOCBEHHOE TUTpOBaHHE. TUTPOBaHUS MO CMOCOOY MHUIETUPOBAHHS U MO CHOCOOY OTAENbHBIX
HaBecoK. CrnocoObl BbIpaKEHHS KOHLEHTpAlUMid pacTBOpPOB B TUTpuUMeTpuu. IlepBuunble
CTaHJapThl, TpeOOBaHUS K HUM. BTopuuHble cTaniapThl. Touka SKBUBaJIEHTHOCTH U KOHEUHas
TOYKa TUTPOBAHHUS.

Pazpnen 9 KucnorHo-ocHOBHOE TUTpoBaHue. IlocTpoenne kpuBbIX TUTpoBaHus. Kpusble
TUTPOBAHUS CHJIBHBIX M CIaObIX KHUCIOT U OCHOBAaHMU. Pacyér BeIMUMHBI CKauka Ha KpUBOMU
TUTpOBaHUsA. DAKTOPBI, BIMSIOIINE HA XapaKTEp KPUBBIX TUTPOBaHUSA. MIHIMKATOPHI KUCIOTHO-
OCHOBHOTO TUTpOBaHMs. OCHOBHBIE MOJIOKEHHSI HOHHOM, XpOMO(OPHOI 1 HOHHO-XPOMODOPHOIA
TEOPH HWHAMKATOPOB. XpOMOQOpHI, AyKCOXpOMBI, TayToMepuszauus. pT HUHIAUKATOPOB,
UHTEpBaJl Tepexoda OKpacku. TpeOoBaHUsA, TMpeAbsBISeMble K KHUCIOTHO-OCHOBHBIM
UHIMKAaTOpaM, MPUHIUI 1M0a00pa MHAMKATOpoB. OCHOBHBIE paboune pacTBOpa B KHCIOTHO-
OCHOBHOM TUTPOBaHUHU. TUTpPOBaHME MHOTOOCHOBHBIX KHCJIOT W MHOTOKHCIOTHBIX OCHOBaHUI
[0 CTYIEHSM, pa3/ielbHOEe TUTPOBAHME CMECH KHUCIOT (WM OCHOBaHMM). [Ipuembl TUTpOBaHUS
OuYeHb CJa0bIX KUCIOT U OCHOBaHMU. KHCIOTHO-OCHOBHOE THUTPOBAHHE B HEBOJHBIX Cpefax.
[Torpemnoctu THTpoBaHUs. OOJACTH MPAKTUYECKOIO TNPUMEHEHUS METOJIOB KHCIOTHO-
OCHOBHOTO TUTpoBaHMsA. OmpeaeneHne KHCIOTHOCTH TTHIIEBEIX MPOAYKTOB, azota umu NH, B
o0pa3iax, BPEMEHHOM U MOCTOSHHOMN 5K€CTKOCTH BOJIBI.

Tunoevle 3a0auu:



1. Omnpenenenue akTopa S5KBUBAJICHTHOCTH U MOJISIPHOM MacChl ’KBUBAJIEHTOB BELIECTB 110

YPaBHEHHIO PEaKLUU.

Pacuer KOHLIEHTpaLUK [TOJy4YEHHBIX PACTBOPOB.

Pacyer cpenHero pesynbpTaTa aHaiau3a U JOBEPUTEIBHOIO HHTEPBAIA.

Pacuer aOCOMIOTHOM ¥ OTHOCHTENBHOM MOTPEITHOCTH CPETHETO.

Pacuet npenena oGHapyskeHUs.

Brruncnenue MOHHOHN CHIIBI PacTBOPOB, aKTUBHOCTEH M KOA(P(PHUIIMEHTOB aKTHBHOCTH

HOHOB.

PacueT MoJIbHOM 10JIM U PABHOBECHBIX KOHILICHTPAI[Mii KIOHOB B pACTBOPAXx.

8. Pacuer peanbHBIX KOHCTAHT M 3HaueHud pH B pacTBopax CHIBHBIX M CJIa0bIX
AIIEKTPOJIUTOB C YYETOM U O€3 yueTa HOHHOH CHUJIBI pAaCTBOPOB.

9. Pacuer pH B pacTtBopax am(oIUTOB.

10. Beruucnenue pH B 6ydepnbix pactBopax. CocraBienue 0ydepHBIX pacTBOPOB.

11. Pacuer ckauka U KpUBOW TUTPOBAHUS.

12. Beruucnenue pe3ylbTaToB MPSIMOTO, OOpaTHOTO M KOCBEHHOT'O KHCIIOTHO-OCHOBHOTO
TUTPOBAHUS C UCIOIB30BAaHUEM OJHOIO MHAMKATOPA.

13. Beruucnenne  pe3yjibTaTOB  MPSIMOTO  KHCIOTHO-OCHOBHOTO — THTPOBAaHUS  C
MCII0JIb30BAHUEM JIBYX UHJMKATOPOB.
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IIpumep 3K3aMeHAIIHOHHOTO OUJIETA MO AUCHUILIMHE
OI'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
Kadenpa ananmuTuyeckon XuMuu
27.03.01 — «CranmapTu3aius 1 METPOJIOTHSDY
Juctunimna «OCHOBBI aHAIKM3a M aHAJTUTUYECKOTO KOHTPOJIS»

BUJIET Ne 1
1. Buner xumuueckoro ananuza. Beibop MeTosia ¥ METOJIMKH aHAJIM3a U COCTABIICHUE CXEM
ananm3za. [IpoBepka mpaBUILHOCTH BRIOPAHHON METOIUKH.
2. XHWMHUYECKOE pAaBHOBECHME B AHAJTUTUYECKOM XUMHHU. 3aKOH JEHCTBYIOLIMX Macc.

Cocrosiaue BCIIECTB B MACAJBHBIX MW PCAJIbHBIX CHCTCMaX. KoncranTel PAaBHOBCCHUSA:
TEPMOJIMHAMHYECKHE, PeabHbIC, YCIOBHBIC.

3. K 100,0 ma 0.06 M pactBopa ¢ocdopHoit kuciotel gobdasieno 75,00 ma 0,08 M
pactBopa rHIpokcuaa kanus u 25,00 M AMCTWIIMPOBAHHOW BOAbL. Bprumciuts pH
nosydersoro pacteopa. (Ky =7,52:10% Ky = 6,31:107%; Kys = 1,26-10™).

3aB. Kadenpoit ananmutuueckon XuMuu,
I.X.H., Ipodeccop 3. A. Temeppaiien

CryneHTbl 00513aHbI CaTh 9K3aMEH B COOTBETCTBUU C PACIIUCAHUEM U YUEOHBIM IUIAHOM.
DK3aMeH MO0 JUCHHUIUIMHE MpecieayeT Ielib OLEHUTh YPOBEHb (OPMHUPOBAHUS KOMIETEHIIMMH,
pa3BUTHE TBOPYECKOT'O MBILUICHUS, TPUOOPETEHHE HAaBBIKOB CAMOCTOSTENILHON paboThl, yMEHHE
MPUMEHSTD MOJIyY€HHbIE 3HAHUS JUISI PEIICHUS TPAKTUYECKUX 3ajau.

@dopma NpoBeNeHUs HIK3aMEHA: YCTHO WJIM NHCbMEHHO YCTaHABJIMBAETCA DPELICHUEM
kadenpsl. DK3aMeHaTOpy HPENOCTaBIsSETCS IMpaBO 3ajaBaTh CTYAEHTaM JOIMOJIHUTEIbHbIE
BOIPOCHI N0 BCel y4eOHOW mporpamMme JUCHUIUIMHBL. Pe3ynpTar ciaun 3K3aMeHa 3aHOCUThCS
npernojaBaTesieM B 9K3aMEHAIlMOHHYIO BEJJOMOCTh M 3aYETHYIO KHUXKKY.



Kpurtepun onenkmn:

- 0TMETKA «OTJIMYHO» BBICTABISETCA C yYETOM C(HOPMUPOBAHHOCTH KOMIIETEHLIUH, €CIIH
JlaH TIOJHBIM, IIPaBUIBHBIM OTBET, MaTepual H3JIOKEH B OIPEIEICHHOM JIOTMYECKOU
IIOCJIEZI0BATENBHOCTH  IEMOHCTPUPYETCSI MHOTOCTOPOHHOCTH IOJAXOZOB, MHOTOACIEKTHOCTb
o0cyx/ieHusi mpoOJaeMbl, YMEHHE apryMEHTHUPOBaThb COOCTBEHHYIO TOUYKY 3pEHHUS, HAXOAUTh
IIyTH PELICHUS M03HABATEIbHBIX 3a/1a4, YCTAHABINUBATH IPUYUHHO-CICICTBEHHBIE CBA3H MEKIY
CTPOCHHUEM, CBOMCTBAMHU M IIPUMEHEHHUEM BECILECTB, B JIOTUYECKOM DPACCYKICHUU U PELICHUHU
3aJjauu HEeT OIIMOOK, 3a/1a4a pelleHa palOHAIbHBIM CIIOCOO0M;

- OTMETKA «XOPOIL0» BBICTABIISICTCS CTYACHTY, €CIU OTBET IIOJIHBIM W IPABWIBHBIA HA
OCHOBE W3YYECHHBIX TEOpUM, MaTepual M3JI0KEH B  ONPENCICHHOM  JIOTMYECKON
MOCJIEIOBATEIbHOCTH, TPU ATOM JIOIYCKAIOTCSI HECYIIECTBEHHBIE OINMOKM B OTBETaX Ha
TEOPETUYECKHE BOIPOCHI WINM B PEIICHUH 3aJa4M, KOTOPBHIE CTYACHT MOXKET HCIPaBUTh I10
YKa3aHHUIO NIPEIO1aBaTelIs

- OTMETKA «YAOBJIETBOPHUTEJIbHO» BBICTABIIETCS CTYNEHTY, €CIM OTBET IIOJIHBIM, HO
Opd 3TOM JIONYyIIeHAa CYIIECTBEHHAass OIIMOKa WJIM OTBET HEMOJHBIN, HECBSA3HBIA, He
IPOSBIAIOTCA YMEHMSI IIPUMEHATh TEOPETHYECKUE 3HAHUSA IPU PEIICHUU IPAKTHYECKHUX
npo0iieM; 3HaHUE IpeaMeTa C 3aMETHBIMU MpoOeIaMu, HETOYHOCTSIMU, HO TAKMMH, KOTOPbIE HE
CJIy’KaT NMPEMsITCTBUEM Ul AalibHEHIIero o0yueHus

- OTMETKAa «HeY/AOBJETBOPUTEJIbHO» BBICTABISECTCSA, €CIIM OTBET OOHApYXHUBAeT
HE3HaHHE OCHOBHOI'O COZIEpP)KaHUs yueOHOIo MaTepuasia

OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0POBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3JI0POBBSI MIPEIOCTABIISIETCS IOTIOTHUTEIEHOE BpeMs JIsl TOJrOTOBKH OTBETA HA DK3aMEHE;

— IIpU IPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIMAOB U JIULL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBACTCS UCIIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJIbTaTOB OOyUYeHMs] 10 JUCLUILUIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

IIponiennypa orneHMBaHUS Pe3yJabTaTOB OO0YYEHHs MHBAJIUAOB M JIHII C OrpaHUYEHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIO) TMpeIyCcMaTpUBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370pOBbS U BOCIPHUATHUSA
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yJaromuxcs.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIst).
5.1 OcHoBHas JiuTEpaTypa:



1. OcHOBBI aHAIUTUYECKON XUMHH: YI€OHUK JJIsl CTyIeHTOB By30B: B 2 T. T. 1 / oz pexn.
1O. A. 3omoToBa. - 4-¢ u3a., nepepad. u gorm. - M.: Axagemus, 2010.

2. Kpuctuan I'. Ananuruueckas xumusi: B 2 1./ T. 1. / Kpucrtuan I'; nep. ¢ anri. A.
B. T'apmama, H. B. Koasraepoii, I'. B. IIpoxoposoii; - M.: BUHOM. JlaGoparopusi 3HaHHH,
2009. (JIyummii 3apyOexHbIN YIEOHHK. ).

3. Bacunbe B. I1. Ananutudeckas XumMusi: y4eOHHUK JJI CTYACHTOB BY30B [B 2 KH.] /
Ku. 1.: TurpumeTpudeckue U rpaBUMETpUIECKUN MeTo bl aHanu3a / Bacuneses B. I1. - 6-e u3z.,
crep. - M.: Jlpoda, 2007.

4. BacunbeB B.I1. Ananmutudeckas XuMusi: COOpPHHK BOIIPOCOB, YIMPaKHEHHHA U
3amay: yueObHoe mocooue st ctyneHtoB By3oB / B. II. Bacumbes, JI. A. Kouepruna, T. ]I.
OpioBa - 4-e uzn., crep. - M.: [Ipoda, 2006.

5. Kycakuna, H.A. Ananmutuueckass XuMus W (PU3HKO-XUMHYECKHE METOJbl aHaIu3a
[DnexTpoHHBbIi pecype] : yueObnoe mocodbue / H.A. Kycakuna, T.M. bokosa, I'.Il. KOcynoBa. —
OnektpoH. naH. — HoBocubupck : HI'AY, 2010. — 118 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/4555.

Jlj1 0cBOEHMS JUCUMIUIMHBI MHBAIUJAMH U JTUL[AMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3I0POBbsSl MMEIOTCSI M3JAaHUS B 3JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opaii».

5.2 JlonoiHUTEIbHASI JINTEPAaTypa:

1. Anamutrueckast xumusi. [Ipobmemsl u mogxoner: B 2 1./ T. 1. / mep. ¢ anrn. A. T.
bop3zenko u np.; nox pen. FO. A. 3onotosa; pen. P. Kensnep u ap. - M.: Mup: ACT , 2004.

2. Anamutudeckas xumus. B 3 1. T.3. Xumuueckuid aHanmu3: y4e0. JUIsi CTyH. BBICIIL Y4eO.
sapeaeHuit / [W.I'. 3enkeBuu u np.] mox pen. JILH. MockBuna. — M.: M3gaTenbCckuii HEHTP
«Axagemus», 2010.

2. Anamutnueckas xumus. B 3 1. T.1. MeTtoasl uaeHTHU(PUKAUU U OINpEACTCHUS
BEIECTB: yueb. s cTyA. Beicul. yueO. 3aBemeHuit / [A.A. bemtoctun u np.] mox pexa. JIL.H.
MocksuHa. — M.: U3narensckuii neHTp «Akagemus», 2008.

3. OCHOBBI AHAJIUTUYECKOW XUMHUU: 3aJladd M BOIPOCHL: ydeOHOE mocoOue s
ctyneHToB yH-ToB / / [B. W. daneesa u ap.]; mox pex. 0. A. 3onorosa. - U3n. 2-e, uchp. - M.:
Bricmias mkomna, 2004.

4. ITpo6omoAroTOBKA B SKOJIOTHUYECKOM aHAIH3E : MPAKTUIECKOe PyKOBOJCTBO / [Ipyros,
Opwuii Crenanosu4, A. A. Ponun ; 0. C. llpyros, A. A. PoauH. - 3-¢ u3j., gom. u nepepad. - M.
:BMMTHOM. JlaGopatopus 3nanuii, 2009.

5. OcHoBbl aHanmuTHueckod xumuu. [Ipaktuueckoe pykoBoactso / Ilox pexn. HO.A.
3omnotoBa. M.: Beicmi. mk., 2001.

6. Hopoxosa E.H., ITpoxoposa I'.B. 3aiauu u BONpoCkl MO aHATUTHYECKON XUMHH.
M.: Mup, 1984 nim M.: Akanemcepsuc, 19
8. Ckyr JI., ¥Yact JI. OcHOBBI aHamuTHYEeCKOU Xumun. B 2-x T. M.: Mup, 1979, T.1-2.

5.3. llepuoauyeckue U31aHusA:

«Kypnan ananutuyecko xumun», Poccus, Mockaa.

«3aBopckas gabopatopus. Jlnarnoctuka Mmatepuanon», Poccust, Mockaa.
«AHanuTHUKa U KOHTPOJIb», Poccus, ExatepunOypr.

«Spectrochimica Acta. Part B», uznarenscto Elsevier

«Analytical Chemistry», u3garensctBo ACS

«Journal of Analytical Atomic Spectrometry», n3narenscto RSC
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6. Ilepeyenr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX IJISI OCBOCHU S JUCHUILIMHBI (MOZYJIS).

http://teksert-ntb.qubkin.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. Mertoauyeckue yKa3zaHuUsl Jisi OOYYAlOIIMXCSl [0 OCBOEHHMIO JUCHMILIMHBI
(Mony.Jisi).

1. ITuns JLU., llectaBun A.M. AHanutudeckass XxuMus. PacueTbl B THTPUMETPUUECKOM
anaymze. YdeOHnoe mocobue. Kpacuomap, Kyol'y. 2005

2. Ionko T.I'., Hmurpuenko C.I'., Temepnamer 3.A., BoponoBa O.b. OOBeKThI
OKPYKAIOIICH Cpellbl M WX aHAIMTUYCCKUN KOHTpoJb. Kaura 1 Meroasl oTOOpa U MOATOTOBKU
po6. MeTobl pa3fienenus U KOHIIeHTpupoBaHus. YuebHoe nocobue. Kpacnomap, KyoI'y. 2007

[lo kypcy npenycMOTpPEHO NpPOBEACHHME JEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JaeTcs
OCHOBHOI CHCTEMaTH3UPOBAHHBIM MaTepual U Pa3bICHSIOTCS HauOoliee CIOXKHBbIE AaCIEeKThI
M3Yy4aeMbIX METOJI0B aHanu3a. Ha mabopaTopHbIX 3aHATHIX CTYAEHTbI 3aKPEIUISIIOT MOJIyYEHHbIE
TEOPETUYECKHE 3HaHUS, OCBAMBAIOT CHeUU(PUKY U NPUHOUI PabOThl AHATUTHYECKOTO
000py/0BaHusl, CIOCOOBI MOJIYYEHHUs AHATUTHUYECKOIO CUTHAJA M NEpexo/a K KOHIEHTpaluuu
aHanuta. [lpu moxaroroBke k jgabopaTopHoil paboTe HEOOXOAMMO BHUMATEIBHO H3yYUTh
TEOPEeTUYECKUM Marepuall 1O JaHHOW paboTe, TEXHUKY BBIIIOJHEHUS OSKCIIEpUMEHTA,
O3HAKOMUTBCS C MHCTPYKIHMSIMH K TpuOOpaM, KOTOpbIE HCHOIB3YIOTCS TPHU BBITOIHEHUU
paboTHL.

O0padoTka pe3yabTaToB JabGopaTopHbIx pador. OTuér o nabopaTopHOi pabore
JIOJIKEH COJIEpKaTh BCE MOJYyUYEHHBIE SKCIIEPUMEHTANIbHBIE PE3YIbTaThl, HEOOXOIUMBbIE PACUETHI
1 BBIBOJBL. OTUET NOIKEH MPENOCTABIATHCS MPENOAABATENIO Il IPOBEPKU B TEUEHUE HEENN
MOCJI€ BHITIOJIHEHHS JTabopaTopHO padoThl. [IpoBepka mabopatopHOil pabOTHI COMMPOBOXKIACTCS
cobeceJoBaHWEM C TpernojaBaTeleM. BBIMOJTHEHHBIMM CUUTAIOTCS TOJBKO HPUHSATHIE
npernojaBaTesieM JIabopaTopHble pabOTHI.

BakHeimum 3TanoM Kypca siBJISIeTCSI CAMOCTOSITE/IbHAS padoTa 1mo AUCHUILINHE, B
paMKax KOTOPOil CTYAEHTbI OCYILIEeCTBJSIIOT TMPOPadOTKYy YYEOHOro (TEOPETUUYECKOTO)
Marepuana, MOJATOTOBKY K TEKYIIEMY U MPOMEXKYTOYHOMY KOHTPOJIO, @ TAKXKE BBIIOJHSAIOT
WHIMBHyaJIbHBIC 3a1aHus (HapuMep, TOTOBAT KOPOTKHUE COOOIICHNUS M IPE3CHTAIHH).

Ilepen pemenreM 3agay HEOOXOUMO BHHUMATEIBHO W3YUYUTh TEOPETHUYECKUI MaTepHal,
npopa0oTaTh KOHCHEKT JIEKIMH, pa3o0paTh MNpuUMeEpbl perieHust 3anad. Pemenue 3amay
pEeKOMeH/yeTcs HauuHaTh C Haubojee MPOCThIX, OJMM3KUMX K HMMEIOUIMMCS B 3a/Ja4HHKE
npumepam. He pekomeHayercss HCMONb30BaTh T'OTOBbIE KOHEYHbIE (OPMYNbI, KOTOpPbIE
BBIBOJIAATCSL B IPUMEpaXxX pelIeHus 3a/ad. 3amuch B TETPaIu AOJDKHA COAepKaTh (DOPMYIBI U BCE
BBIUMCJIEHHS] C YKa3aHMEM €IWHHUIl u3MepeHus. [Ipu BbIUMCIEHUSX HE0oO0X0JuMO oOpaiarb
BHUMAaHME Ha WX TOYHOCTH (MCIOJIB30BAHME HYKHOTO YHCIa 3HAYalIMX Lu(p) U cobaroaeHue
MIPaBUJI OKPYTJICHUSI.

B ocBoeHun AMCHMIUIMHBI MHBAIUIAAMU U JULAMU C OFPAHUYEHHBIMU BO3MOXXHOCTSIMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEET HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAaIlMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuaia.


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

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OOy4aroIUMCs HMHBAJIUAOM WM JIMLIOM C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMU 310POBBbSI.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTeILHOIO MPoIEcca MO JUCHUILIUHE (MOIYJIIO).

8.1 IlepeuyeHb HHPOPMAMOHHBIX TEXHOJIOTHIA.

Hcnons30BaHKe 27EKTPOHHBIX IIPE3EHTALUN IIPU IPOBEICHUH NIPAKTUYECKUX 3aHATUM.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 00ecneYeHus .

Jlist mocTpoeHus Tpa)UKOB M BBIMOJHEHUS HEOOXOAMMBIX PAcu€TOB JJIA JTaOOPATOPHBIX
pabot HeoOxoauma nporpamma MS Excel, miist co3nanust npe3eHTanuii Heo0Xxoauma rnmporpaMmma
MS Power Point.

8.3 llepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:

http://www.consultant.ru/

http://student.garant.ru/

http://infoneeds.kubsu.ru/

http://www.elibrary.ru/

9. MarepuajabHo-TeXxHUYecKass 0a3a, HeoOXxoauMmasi sl  OCYLIeCTBJIEHUS
00pa30BaTe/ILHOIO NMPOLecca Mo JUCHUILIMHE (MOAYJII0).

MartepuanbHO-TeXHUYECKOE O0ecTieueHne JUCIUTUTHBL (MOTYTIs) U
No Bun pabot
OCHAIIECHHOCTb
1. JIeKunoHHBIE 3aHATHS JlekimonHasi ayauTopus
2. CeMuHapCKUE 3aHATUS He npenycMoTpeHsl
3. JlaGopatopusie 3ansaTus | Jlabopatopus, YKOMIUIEKTOBaHHAS CIIEIUAT3NPOBAHHOMN
nabopaTtopHOld MeOenpl0 W aHATUTHYECKHM O0OpyJOBaHHUEM B
COOTBETCTBHHM C IIPOrpaMMoOH JJabOpaTOPHBIX paboT.
4. Kypcosoe KypcoBsie paboThl HE IPEAYCMOTPEHBI
MPOEKTHPOBAHUE
5. I'pynmossie YueOHble momernieHus GpakynbTeTa XMMUH U BRICOKAX TEXHOIOTUH
(MHAMBHUIYabHEIE)
KOHCYJIbTAllUU
6. Texymnii KOHTPOIIb, | YueOHbIE MOMenIeHus PaKyJIbTeTa XUMHUH U BBICOKHX TEXHOJIOTHI
MPOMEXKYTOYHAS
aTTecTanus
7. CamocrosTenbHas CamocrosTenpHast paboTa CTyI€HTOB OCYIIECTBIISICTCA B YMTAIBHBIX
pabota 3ajgax OuoOmuorekn KyOI'Y, 3ane pedepaTuBHBIX IKYypHAJOB,
BbunciuTeabHOM HeHTpe KyOI'Y, WHTepHer-ueHTpe, a Takxke
JpyTruX ayAuTOpHsX (paKkyIbTeTa XUMHHM M BBICOKMX TEXHOJIOTHH C
BO3MOKHOCTBIO TOJKIIOYeHHs K cetn «MHTepHEeT», mporpaMmoit
OKPaHHOTO  YBENWYEHHS W JIOCTYIIOM B  JJIEKTPOHHYIO
MH(POPMAaIMOHHO-00pa30BaTEeNIbHYIO Cpely YHHBEPCUTETA.



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

